I eostorusiy MOMCKHU U pa3BeaKa
HedbTH U rasa

1. 3emns, ee cTpoeHue
U COCTaB

2. MuHepanbi u
ropHblie nopoAabl

3. [eonornyeckue tTena
N NX n3odopaxeHue

4. Tleonorus HedpTU U
rasa

5. [loucku n pasBeaka
MeCTOpPOXAEHUN

HedTU M rasa

MexaHukn 2013



Mwunocepnosa
JIronmuiia BaaguMoBHA

830, 836

3aHATUA Yepe3 Hedernro, nocrie Kaxaoro
3aHATUA — MMCbMEHHbIU ONpocC

[lo pe3ynbTaTam onpoca — 3ayver.

Ecnu nponycTtunu 3aHaTune —
NnoAroToBUTbLCA, caenaTb MMCbMEHHbLIU
pedepaTt no Teme U caatb B 836 K. no
cpepam, ¢ 16 yacos

-~
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Pentunr

Mo Kaxxpown nekumm — 2 - 5 BONpocoB

Kaxabin oTBeT oueHuBaeTcs
MaKcumaribHO B 2 6anna

MexaHukn 2013
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Pacxon aHeprnm Ha ogHoOro YyerioBeka B Kkan/cyT
(no Penmepcy,1990)

300 000 | Kxkan/cyT. Ha 4en.

Kaxxgbin YyenoBekK Ha
3emre norpeodonsaeTt Bce
Oonblue aHeprum,
nogen Ha 3emne
CTaHOBMUTCSH BCe
bonble. Bce 6onblie
TpebyeTcslt IHeprmn Ha
eAVHUUY NpoayKuumn.
CyLwecTBeHHOro
N3MEeHEeHUs cUuTyauum
He NnpeABUAOUTCA.

MexaHukn 2013
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Hons Pa3JiIndHbIX BUAOOB

3HepreTu4ecKux

pecypcoB B mupe B %

Buomacca, BetpoBas, reotepmansHas v ap.
ATOMHas 3Heprus

M'mapoaneprus

a3

Hedm 1 HedrenpoayKTh

Yrone, roptouue cnadupl, Topd, Aposa

Ha ko oHu XpeH MHe,
¢onHUKN acpTn?!
HedTun xouy!
H-e-hb-T-n!!!
B.MaskoBcKuun

[10 cux nop He HangeHo
ajleKBaTHOWU 3aMeHbI
HedpTH, rasy m yrnio B
KayecTBe UCTOYHUKA
3Heprumu.

AnbTepHaTUBHbLbIE
UCTOYHUKU TOMNNUBa B
obo3pumomn
nepcrneKkTuBe CroCoOHbLI
YAOBJIETBOPATL JNIULIb
MeCTHbIe NOTPeObHOCTU B
OTAESIbHbIX PpauoHax.

-

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
oAbl

H/flaBgpos 2011



CTpyKTYpa noTpedrieHnsa NepBUYHbIX 3HEPreTUYeCcKnX
pecypcosB

Mup Poccun

I'WIpo-,reoTepMaThiag, [Nuapo- reorepmansias,
COMMCHMAL M BETPOBAL FHCPIHE COMIC AN I BCTPOBAS FHCPINA

ATOMHAS WICKTPOIHCPTHE 3% ATOMHAS MICKTPOIHCPIHE 3%
Hedm
23%

HwHan Kopesn
ATOMHAA BHEPrua 1% Lpyroe Adpyroe
16% v 13%
rone MapoaHepreTuka
)] o/a 2"‘/0

ATOMHaA 19,
JHEPIUA 5o

Mas

Hedte
19%

H.I'1. JlaBepos



MecToO reonorun
B HedpTerazoBomMm KOMIMN
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MporHos Nouncku
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[Noacuer
3anacoB
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S Pa3sBenka —
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P

Pa3spaboTka
(akcnnyarta-
LLMOHHaA
Aopa3Befka)

S

T

p . OcBoeHue
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C reonornn HauYMHaloTCH
paboTbl HedpTerasoBoro
npon3BoacTBa — NPOrHo3,
NMOMUCKM pa3BenKa.

eonor conpoBoXxaaeT
paboTbl Ha NpomMbIcrie A0
CaMoOro ero UCToLLEeHUS,
ONTUMU3NPYSA OO0ObLIYY.

[eonor cneanT 3a oxpaHou
Heap v BO3OoeNcTBuem
reosyiormyeckux nocneacrsumu
Ha OKpYy>XaloLlyro cpeay.
[[eonor HaYMHaeT "
3aKaH4YMBaeT XU3Hb Nooro
MECTOPOXAEHUS.




[Touck HedpTH — 3TO OXOTAa.

byaywasn He(pTb, C TpyaoMm
BbIfiBJfISieMas U n3Briekaemas -
CO BCe OonbLunxX n 6onbLnx
rmyouH, co Bce bonee
rnyookoro wenbda, BO BCe
bonee CroXHbIX
reosiorm4eckmux m
reorpacpuyeckux ycnoBusix,
oyaeT BCce AoOpoXxe, HAXOAUTb U
AooObIBaTbh ee byaeT Bce
=0 TpyAHee.
[MloaTomMy BCe bonbLuee 3Ha4YeHne
npuoodopeTaroT Hay4YHble
MeToAbl NPOrHo3a u
HayKOeMKne TeXHONormu
NMOUCKOB U pa3BenKu
MeCTOpPOXOEHUNMN.

i

f

gé .7‘
4

i

(D

XS

Ry

MexaHukn 2013

N



PaHblwe HedpTb nCKanu Tam, roe oHa Obina
n3BecTHa. 3aga4ya reosiormm HaxoguTb
HedTb TaMm, rae ee A0 CUX NOP He
Haxoaunm.

[NMpexae, YyemMm HavaTb pa3paboTKy HepTAHOro
MECTOPOXAEHUSA, ero HeobxoaAMMoO Haumu u pa3zeedamsb.

[Ona 3Toro Heo6xX0AMMO 3HaTb: KaKOBbl reofiorm4yeckue
YCIIOBMS, B KOTOPbIX MOXeT obpa3oBaTbcA HepTsAHOE
MeCTOpPOXAEeHUe M KaK yCTpoeHa 3eMnsi YToObl onpeaenuTb,
roe HaxoasTcs noaxoasilime Ansa HepTAHOro MeCTOpPOXAEeHUS
MecTa.

STUM 3aHUMAIOTCA Ppa3iinydHbie reorform4yeckmne ANCUUNJINHLI.

B
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e EEGAcHHS
DeHuu 3emiu

v S,



o ' -1 3emnsa nmeet
HernpaBUINbHYHO
c¢opmy reompa.
Paguyc 3emnu B
cpeoHem paBeH
6371 Km

CHUMOK nony4eH




yBEMNUYEHNE
NNOTHOCTU 4,3

[locTeneHHoe

yBENUHYEeHNne
MNMNOTHOCTH

9,9

10,0

19 2

NG

N7

IYIiiEE R FRSXR

HuxHana
MaHTUA

BHellHee
aapo

L | JTOTHDBIC I'IOJ'IVIMOE&)HI:
COedVMHEHNAOITUBMHA |

700< MMPOKCEeHa

| [1NOTHbIE OKMCMbI?
[epuknas (MgO)
CtuwoBuT (SIOy)

29007

Kugkne metannbl Fed
- Fe+NiI 1n MmeHee nnoTH
cocTaBngaoLwme
HanpumMep Si




Konbckas
cBepxrnyookas
CKBaXWHa

BepxHsasa yacTtb (8o 7 KM) - Tonwa
NpPOTEpPO30 CO CIIOAMMU
BYJIKaHN4YeCKux (Anabdasbl) u
ocafiouYHbIX Nopoa (necyaHUKu,
AonomMmuTtbl). Hnxe 7 KM - Tonwa
apxesi C NOBTOPAKOLWMMUCA
naykamu nopog (B OCHOBHOM
rHemcbl 1 ampunbonNnTHI).




CencMmmnyeckan 3anuchb CKBaXXuHa

OCHOBHbIE
cBejeHns o

e — BHYTPEHHUX

; .?:1543,9290_ i, - oborno4kax

R e e Nnony4veHbl Ha

OCHOBaHUU

CENCMUYECKUX

OaHHbIX

MexaHukn 2013 ‘




Cxema, nokasbliBatoLlas gudpakumio,
npernioMreHne n oTpaxeHne cermcMmn4eckmnx

Bon H (mo A.Annucony u [. Manmepy, 1984).
MexaHukun 2013



CkopocTh CecMm. BQNH Km/yac
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KAHOHHYECKHU NMPUMEP BAPHALIMH
MPO/10JIbHBIX (P) U MOMEPEYHBIX (5)
CEMCMHYECKHX BOJIH C I/TYBHHOH

Velocity (km/sec)

MMABHBIE OBOJIOYKU 3EMITN:
cnesa - noapasaesieHus No cocrtasy,
CNpaea - No PeoNOrUUecKUM CBOMUCTBAM

(ea3kocTm 1 NnoTtHocTH), cm. paboTy [Kearey
and Vine (1990), Global Tectonics)

MexaHukn 2013

NPUMEP COBPEMEHHOM I'IOBAJIBHOM
CEMCMHYECKOH TOMOI'PA®UH

150 T 5%

AVs

TTpoTaxeHHbIe NOMOXUTENbHbIE AHOMANUU S-BONH
noA cy6ayKUMOHHOM 30HOM SNOHCKUX O-BOB
YKQ3bIBQFOT HA NOTPYXXeHUe OTHOCUTENLHO XONOAHOM
M NSIOTHOW OKeaHU4ecKolt nuTocpeps (BO3MOXHO A0
FPAHULBLI AAPO = MAHTUSA)

20



i MNormal maghetic
o polarity
R [
Reversed magnehc
polarity

34 65242 37,7 59,2 66,2 8401187 1438 ume. nex

:

NMonocoBble aHOManNum
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1 02 [ s 04 56

MpuHUMNUanbHasa cxemMa TEKTOHUKU NUTOCPEPHbIX NIUT:

1- cpeAHHO-OKeaHCKUM xpebeT (30Ha cnpeanHra unu pacliMpeHns oKeaHCKoro AHa), 2- ocTpoBHas ByJiKaHM4Yeckas gyra,
3- oKpanHHOe Mope, 4-KOHTUHEHT C BYJIKAHUYECKUM NOACOM, 5- KOHTUHEHTarlbHasaA Kopa, 6- okeaHCKas Kopa, 7- BepXHAs
MaHTUA B OKeaHax, 8- BepXHAs MaHTUA Nof KOHTUHeHTaMu, 9- acteHocdepa, 10- rnybokoBOAHbLIN Xenob.
KoHTUHeHTanbHble OKpauHbI: |- akTUBHasA, ll- naccuBHas, CTpenkn - KOHBEKTUBHbIE TEYEHUA B MaHTUMN

PoKyCbl 3eMNeTpPACEeHUNn




OkeaHunuveckas Kopa

KOHTUHEeHTanbHas Kopa

KOHBEKLIMOHHbIE A4EN B MAHTUMN U CTPYKTYPbl 3€MHOW
KOpPbl



HuBepreHTHas

rpaHuua
o—-:".‘-. - X
KoHBepreHTHa [duBepreHTHan
rpaHvua PAHCOPMHARA  (cpenuHHO- rpaHvua
(BynkaHuyeckas PaHuua okeaHuueckuii  KoHBepreHTHas (KOHTMHEHTanbHbIN
Ayra) xpeber) rpaHuua pudT)

(3oHa cybaykumnm)

BynkaH BN : 7, S5
" “ropaden Toukn” 3 - =

—-OKeaHnjeckan
A=  opa >

S

- i i e — e —
T -~ Nuto a
O cep

o &

http://en.wikipedia.org/wiki/Plate_tectonics MpaHuubl NNuT
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duc. 8. ObpaszoBaHue rop NpM 3aKpbITUM OKeaHa U nocneayouero
TONKHOBEHUA KOHTUHEHTOB (konnu3aun) (Physical Geology,
2007).Okeannyeckan Kopa NoNnHOCTLH YXOO4WT nof

OHTMHEHTaNbHYH (BepXHHUH PUCYHOK), M Kpas BYX KOHTHHEHTOB
TankMBalTCcsa, 00pa3ysa ropHo-CKnag4aToe coopyxeHue (HMXKHUA
JUCYHOK). CTpenkamm yKaszaHo HanpasrneHue BWKeHuA nuTtocdepobl.

MexaHukn 2013

Data © 2011 MIRC/JHA
Image © 2011 TerraMetrics
Data S0, NOAA, U.S. Navy, NGA, GEBCO

47°04'56.46" C 152°28'49.71" B BbicoTa Haa ypoBHeM Mops

46T MKaM:

epbl Ha,

«.Google

A yposHem Mops: 2322.50 km (D)




693 kM

Obpa3oBanue N'MmanaeB U Tuberta

Ha ctaguax 20-40 mnH. net Hasag » 10-20 mnH. neT Hasapg (c
ynpoueHuem).

B pa3pe3e BUHbLI TMraHTCKKe HafBUIM, 0Opa3oBaHHbIe NpK

CTONKHOBEHWUM KOHTUHEHTOB U (DOPMUPOBaHUM FOPHO-CKNAA4aTOM
cucTembl. CTpenkamm noKa3aHo HanpasneHue ABWXEeHUA
nutocdepbl ¥ TMFAHTCKUX YellyH 3eMHOMW KOpbl.
(http://abyss.uoregon.edu/~js/images/himalayas.gif)

Image|®,2011 TerraMet;

rics

Imagel®© 2011 GeoEye
©2011Cnes/Spot|image.
Data S10. NOAA,'U'S |Navy, NGA, GEBCO

28°54'18.547C 84°36'59.59"B B

zzzzzzz

% -
5 ¥

2 ,Gnl)oglc

0BHEM MOPA35139 MKaMepLi Haa ypOBHeM MopA: 2355.92 km
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MogHATHe U pacTsHKEeHWe Kopbl

3

KoHTuHeHTanbHas kopa
Y

BLITAHYTBIA Y3KMA MOPCKOW _S;cces'm

Data SIOYNOAA' u‘fs NavyINGAYGEBCOM
- MapjDataic 201 1FANDYER

s 4 ‘,W,Googl >

v ; OB, 4 ©v21Q11Gﬁ’é§-‘.S'pao}ig_\‘age) "4
i [ _ & |b AR imagelC20 1IDIgitalGlobe i o)

20°24'43.66" C '43°39'39.61" B BoicoTa Hag ypoeHeM MOpA3I9351M kamepsi Haa yposHeM Mopa: 3196.92 km

MocnenoBaTenbHble cTaaun o6pa3oBaHUA OKeaHa (Physicaf
Geology, 2007).

a — 3anoxeHue pugra Ha KOHTUHEHTanNbLHOM Kope, Ha4yano
pacTsaxeHus; 6 — cTaAuA KOHTUHEHTanbHOro pugTa; B —
«KpacHoMopckasa» cTaaus; r — «ATnaHTu4eckasa» cragus

28




Future World + 250 Ma

IlutochepHblie NNUTLI B
npoLsiomMm n oyayuiem

Ancient Landmass ’
Modern Landmass @

antwrp.gsfc.nasa.gov/apod/image/0709/PangeaUl Subduction Zone «..,n),m.,;}..m

ﬁ@o 3 Floor Spre: © 2000 C.R. Scot
I Sea Floor Spreading Ridge “ @ .R. Scotese
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OuameTp 3emnu — okono 12741 km, camas rnyookas
CKBaXXuHa — 12262 m — no3ToMy y Hac o4YeHb Marno
NPAMbIX 3HaHUU O Hepgpax. B OCHOBHOM — 3TO Mogenw.

Kpome TBepabix obonovek 3emns
obnapaet rmapocdepon,
aTtmoccepon n uocdepou.
Cenyac Ha Hen aKTUBHO
cdopmupyetcsa texHocdepa

3emnsa ewye He 3aBepLuna cBoero (Hoocdhepa). BaaumopencTame
pa3suTtusa. B Heljl npoponmxaeTcs NX NOPOXAAEeT GONBLIUNHCTBO
PaAnoakTUBHbLIA pacnan u reonornyeckux NpoLeccos.
rpaBuTaLMoOHHasn

Feonornyeckasn peATenbHOCTb
yenoBse4yecTBa NPOUCXOOUT Ha
NOoBEepPXHOCTN 3eMNn — B 30He
B3aUMOMNPOHNKHOBEHUA BCeEX
nepe4vYncneHHbIx cdep.

andpdepeHunauymnsa. Tenno um3s
Heap NOCTynaeT K
NOBEPXHOCTU, AaBas IHEPruio
ANA TEKTOHN4YeCKUX npoueccos
U BeLlecTBO ANA co34aHusA
3eMHOM KOopbl

MexaHukn 2013
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