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H. Cmeno
(Cmenon)



IlepBu4HOE U BTOPUYHOE

3aJieraHue Mmopos

[ Opn3oHTarnbLHoe

NN
\’ .o RN Q A\
NN Q
NNNN SO
[NepeBepHyTO N S
é \:C\
4, \\\\
N
é‘ \ NN
| 1
© AL
| | 000
| T1pdoo
5 BeprukansHoe /]

£ A */zz

O ’
7 // V4
s 7
7 .
- .17/51:;

’z

~ ‘HaknoHHoe

XZO

[lepBUYHOE

BTopuyHoe 3aneraHue

3HaYKu
Ha KapTe




P. /lekapm u I. Jleiionuuy



Nnen M. B. JlomoHocoBa

[TpUYMHA — BHYTPEHHSAS 3HEpPrus
3eMnu.

TeKToOHu4YeckKkue
OBUMXeHus
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CKJIaa4aTrocTb — OTTECHEHUE CIIOEB CO CBOIOB
MOOHSATHUN MOJIHUMAIONIENCI MarMou

(b. LTynep)



I'NMIOTE3A KOHTPAKIIUUA

au 1e boMoH



INYJIBCAIIUMOHHASA IT'HITOTE3A

E. E. MUJaHOBCKHUHI



IT'NMNOTE3A JPEM®A MATEPUKOB
1910 . — @. Teiinop, 1915 1. — aBcTpulicKuid reo(pU3NK
A.Bezenep («IIponcxoxxaeHUE MaTEPUKOB U
OKEaHOBY).

A.Bezenep
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110 MZ cynepkonmunenm Ilanzes — packon —
HBIHCITHUE MAMEPUKU — REPeOBUZAIOMCAL.
KoHnTHHeHTaIbHBIE IVIATHI (1eckasn SiAl) — kak
JIbJAWHBI — MEJVIEHHO «MJIbl8Yym)» no maccuenou SiMa.
ConpoTruBjieHHe OKCAHUYECKOIO THA — 2OPHbLE
Xpeomuvl no Kpasam KOHTUHEHTOB.
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IHonTBep:xxaeHue:

- COBMEIIIEHHUE O€PETOBBIX JIMHUW MPUATIIAHTUYECKUX MATEPHUKOB,
- cnenpl onefaeHeHus B P-C Ha COBpEMEHHBIX KOHTUHEHTAX,

- LACHTUYHOCTh N03/IHEPZ-panneMZ pa3pe3oB Adpuku u

1O0. Amepukn,

- €IMHCTBO Mo3aHEPZ-CKON ¢utopsl u payHbl MaTepukoB KOxHOTO
nonywapus u Maauu.



Kputuka:

- CTIOMCHBLI MEXAHUIM,

- 0071200 Cugyuue 21younHbvle (MAHTUIHBIC)
Paziomsl HA MAMEPUKAX




HOBAA I'IOBAJIBHAA TEKTOHHKA
(TEKTOHHUKA IUTHT, HEOMOBH/IU3M)

A.Xoame, I'Xecc u P.JluT — BO3poKACHNUE HACH
Berenepa. Pacuupenue nHa OKCaHOB:

- 1 cm B rox — CeBepHast ATaHTHKA,

- 10 6 CM — HEKOTOpbIE€ YacTH TUXOro OKeaHa.

daKThI;

- UHOE NOJ10JCeHUE NOTIOCO8 8 2e0/102UUECKOM
npoumom

TpaexTopruu ABUXKEHUS TTOJIOCOB:
(a) — CeBepHoro oTHocuTenbHO EBpornbl 1 CeBepHOI
Amepuku, (0) — FOxHOro oTHOCUTEIbHO AQPUKH U
FOxHOM AMEpHKH,
(B) — TO 7K€ B COOTBETCTBHH C PEKOHCTPYKIHUSIMHU
Berenepa.



- OTKPBITUE CUCHEMBL CPEOUHHO-0KEAHUYECKUX XPeOmoe
c pugpmogvimu 30namu

W3 Gazanera;
K, Ca, Fe, Si, 8",
Cu, Zn, Pb, H;




- 0JIOCOBBI€ MATHUTHBIE AHOMAJINH —
qyepeoBaHuEe INOX

(U,

28°

24°

o

NG p—

AHOMAaJIUU

BEJIMYMHBI HAIIPSIP)KEHHOCTH MAarHUTHOTO TTOJIS
B paiioHe CpeauHHO-ATIaHTHYECKOIO XpeOTa




- M0J10/10€ THO OKkeaHoB — 10 180 muIH. JieT,
- YBeJINUEHHE BO3PACTA BYJIKAaHUYECKUX OPOJ
110 MEpE yoaienus om ocu pudra

Bo3pacm okeanuueckoii Kopsl no MazZHUMHBIM
anomanusam (Keunem, 1987):
1 — obnacmu omcymcmeusn OAHHBIX U CyuLa;
2 — 2onouen, naeiicmoueH, nauouer (0—5 man. 1em);
3 — muouer (5—23 man. nem);
4 — onuzouen (23-38. man. nem);
5 —0ouen (38—53 man. nem);
6 — naneouen (53—65 man. 1em);
7 —men (65-135 man. nem); 8 —rwpa (135-190 man.
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- oOHapyxeHue 6 sepxueu maumuu (60-250 km)
Pa3yniomHeHno20 cioa (acmenocgepul).




Mexanuzm osusrrceHus JHAa OKCAaHa.
noo oeiicmeuem KOHB6KUUOHHbBIX MmeyeHul 6 MaHmuu
U noovema PAaACnjlde/ieHHO20 mamepua’ia
N3 BCpXHCﬁ MAaHTHHU K ITIOBCPXHOCTHU

W -

~ KOHBCKTHBHBIC TCUICHHA B MAHTHR
- CPEAHHHO-OKCAHHYIECKHE PALIOMBI
~ OKCAHHYICCKHMC ILTHTRI

-~ ORCAHHYCCKAN IHTA, Norpyaatomancs

B MAHTHIO

S - MATEPHROBAH ILTHTA




Yto nBuxercs?
JIuTocepHble IMTHI, OTPAHUYCHHBIC PUPTOBLIMU
30HAMHU — Me0JIeHHOE CKOJIbICEeHUE TI0 BA3KOM,
Pa3yIJIOTHEHHOU acTeHocdepe.
Jle ITumon, B.Mopran, . Xsuptunep, b.M3akc —
KpynHbIX AT 8-10: okeanuueckue,
KOHMUHEHMAIbHblE, CMEUIAHHbIE.
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MexaHu3M nepeMenieHus (CrupeIuHra):
-6 cpeduuuo—oxeauuuecxux xpeﬁmax:
KOHBCKIMOHHBIC IIOTOKH U3 MAHTHUHU — HOBBIC ITIOPIINHA
0a3aJ1bTOBOM MarMbl pa3/IBUTatOT IJIUTHI —
HapaluBarOT UX U3HYTPH,

jt—— DnaHrosas 30Ha —mt—— [pebHesan 30Ha —me—— ONaHrosas 304a —>:

! Ocesan
pudrosan nONKUHA
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CTpoeHue BHYTPHOKEAHCKOI0 CIIPEMHIOBOI0 MOsiCa
1 — acreHocdepa, 2-7 — OkeaHMYecKas Kopa: 2 — yIbTpabas3uTHhl,
00pa30BaBIIMECS U3 HIXKHEN YaCTH MarMaTu4ecKoro oyara,
3 — 0a3uThl, 00pa30BABILINECA U3 €T0 BEPXHEUN YacTH, 4 — KOMIUIEKC
MapajuieIbHBIX 0a3aJIbTOBBIX Ja€K, 5 — 0a3aJbTOBBIC JIaBhl,
6 — OKeaHWYEeCKasi Kopa pa3HbIX CTaAUMN CIIPEINHTA,
7 — orpaHuYeHHOE cOpocamMu JHO pUPTOBOM JOJIMHBI (0a3aJIBTHI),
8 — OJIM3MOBEPXHOCTHBIN MarMaTU4e€CKU odar, 9 — KOHBEKTUBHBIE
TeueHMs Marmbl B odare; 10 — Tonmma okeaHMYeCKHUX 0CaJgKOB;
11 — pa3HOBO3pacTHBIE OCaaKK; 12 — HanpaBIeHUS PaCIIUPEHUS
OKEAHUYECKOU KOPBI



- 8 001aCMAX MUNA MUXOOKEAHCKO20

00epEkKbsl A3uu (aKTUBHBIE): MANCENAA
OKEaHWYECKasl INIMTA — «IIOJI0JIBUTACTCS» (CYOMyKIUS )
nox konmunenmanvuyio (40-45°) B 30He 3aBapHIIKOTO-
benboda (3emieTpsceHus, ByJKaHU3M) — KPas TIIAThI
nepenyiaensaromca B acteHochepe,
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MexaHu3M GpOpMHUPOBAHUS TOPHON CUCTEMbI AH/
(cTonkHOBeHHE THXOKEaHCKOM IIKTHI ¢ muTor Hacka):

- HA KOHTUHEHTE — IrOPBHlI,
- B 30HE CYOJIYKIIMH — OK€aHUYECKasi Kopa — B MAHTHIO.
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KypuibcKkue 0cTpoBa — ¢ OCTPOBHBIMH TyTraMu

Hiwrocepa

(X >:<l\'

harmmeses 'l D o



- CMOJIKHO8EeHUE KOHMUHEHMAIbHBIX NJIUM
— CMSITHE, BO3AbIMAHUE BBEPX (KOJJIH3HS)

CTonkKHOBEHWE MaTEePUKOBbIX NUTOCHEPHbIX
nnuT U obpasoBaHne ropHbIX XpedToB

Kpasi nuToCthepHbIX NINMT BMECTE C FOPHLIMM NOPO/aM CRMMHAIOTCS B CKINAJAKM.

CronkaoBeHne UHaAMMCKOd 1 A3MATCKOM IJINT —
Tumanau u Tuoem

N\
)

EBpa3uicKkas nnuTa \

A}w .;3

AdpUKaHCKas nuTa

A BUCKaRA uTa
Munoa'aucxaﬂ nauTa

. “‘? MV



- npu 0OKOBOM CHMOJIKHOBEHUU — TUIATHI CKOJB3AT APYT
OTHOCHUTENILHO Jpyra (paznom Caun-Auodpeac B
Kanudgopuun).

-
*




Kpacnoe mope.
Cxema pazosudicenusi naum u
Gdopmuposarus OKeaHUuuecKou Kopbl.

CHUMOK U3 Kocmoca



KputHuka runore3sl MOOMJIM3MA:
- omcymcmeue 30H Cy0OyKyuu BOKPYT
AHTapKTUYECKON U APpUKaHO-APaBUICKOM ILINT,
- OTCYTCTBUE HOO APXEUCKUMU WUmamu
acmeHnocghepovl — 31€Ch KOHTUHEHTHI He MO2U
nepemewiamocA,
- NAJICOMAZHUMHDBLE UCCe006AHUA TI0 TOKEMOPHIO
Adpuku, Asctpanuu, CeBepHOM AMEPUKHU U
[’ penntanauu — nosioxcenue nonrwcoes 2,3-1,6 mapo.
Jlem B HUX PACIIOJIarajiuCh 01u3 opyz opyza — npeud
KOHTUHEHTOB TOIJIa IPOoOIeMaTHYECH,
- Heme3030ucKuu eo3pacm Unouiickozo u
Amnanmuueckozo okeanoe (pudeii — Ha ceBepe
CpeanHHO-ATIaHTHYECKOTO XpeOTa, BOCTOUYHBIN
CKJIOH — MaJI€030MCKUE TPUIOOUTHI),
- 6 Hcnanouu MOITHOCTE KOHMUHEHMAIbHOU KOPbl
30-40 km, nem pughmos.



TI'HIIOTE3A IIO/IKOPOBbBIX

KOHBEKIIHOHHbIX TEYEHUH
M. Axomu (1924 1.) — erusanue paouozennozo menia Ha
MEKMOHUYECKUE OBUHCCHUA'
- HAKOIUICHUE TeIljIa — HarpeB OCHOBAHWM KOHTMHEHTOB — IJIaBJICHUE
0a3aIbTOB — MOTPYKEHUE MATEPUKOB — TPAHCTPECCHH,
- IUIaBJICHHUE 0a3aJIbTOB IO/ OKEaHAMHU — CKOJIbKEHUE
KOHTMHEHTAJIbHBIX INIBIO IO HUM K 3amnajay (MPUIMBHBIE CUJIbI
Connua u JIynsi),
- KOHTUHEHTBI BHOBb OCTBIBAIOT U HOJIHUMAIOTCS — CKJIa4aTOCTh.
KpuTHKa — rpaHuThI JI0JKHBI paCIJIaBUTHCS paHblle 0a3aIbTOB.
A. Xoamce (1929 r.) — nepasnomepnoe pacnpeoenenue
HOOKOP0B0O20 PAOUOZEHHO20 MENA:
- HA KOHTUHEHTAaX: BOCXOJAIINE KOHBEKIIMOHHBIC TCUCHUS] B MAHTUHU
— pa3peIB, APOOJICHNE KOHTUHEHTOB — 00pa30BaHNE HOBBIX OKEAHOB,
- Ha TPaHMIIE KOHTUHEHTOB U OK€AaHOB — HUCXO/SAIIEE B MAHTHIO
TEUCHHUE.

Ride médio-océanique
Fosse |

Lithoshére

4 Lithosphére
continentale Pl

s[\\  océanique

-

“Cellule de
convection

Noyau externe

Manteau

Noyau
interne



TUIMOTE3A IJIFOMOB U TOPIYNX TOJIEA
MaHTHiiHBbIE IIIOMbI — KOJIOHHbL PA302PEmo2o
geuiecmaea, IOJHUMAIOIINECS U3 2/1YOOKUX C10e8
MAHMUU.
auameTp — 100-240 kM, CKOpOCTb — 2 M/TO/I.

CBepxy — KynoJia guametrpom 10 1000 km,
go3evluiarouiue Ha I1-2 km Hag MECTHOCTBIO.

2900 xm

B 300105 kopa v cnabu B Huse manTum
MaHTuA B nepexoawbii crowm

----- FpaHuLa BEPXHEN U HUKHEN MaHTUK I fAnpo

CxeMa BO3MOKHOUW TMHAMUKH MEPEXOAHOIO CJIOA B HUKHEN MAHTHU

I'mybuna kpoiu ot ~1600 kM 70 TpaHuIlbl MAaHTUA-SIAPO. CTpeakamu —
nexenue Bemectna. (Kellogg L.H. et al., 1999).



[11roMBI BCTpEUYAKOTCA:
- GHympu njum — IIOM 11011 ocTpoBoM I'aBaiin
(raBalCKOro THIA),

BXxoJ1 B «JIABOBBIM TOHHEJIBY PSIJIOM C TABAMCKUM BYJIKAHOM
Kunaysa



- Méed#cdy TUBEPIEHTHBIMU (pa3zoeuzarouumucs) mimTaMmu
— oM nod Uciaanauen (MCIaHACKOIO THUIIA).

Google

BbicoTa Kamepbl Haa yPoBHeM Mops: 1256.23 kM

KOMI’lblOn”lepHCl}Z MoOeb NIIIOMO8



ITo H.JI.JIoOpenoBy u A.I ' Kupasimkuny, B mociaeaHue 2 MIp. JIET:
- nepuoouyecKue MaHTUHBIC NIIOMbl HA TPAHULIE A0PO — HUNCHAA
Manmus,

- UX omoenenue om a0pa B POLECCe KOHBEKIMU U Hakonjenue 6 cioe D,
- 2PABUMAUUOHHAA HEYCMOUYUE0CHb (OTPHIB MAIIOIIOTHOTO BEILIECTBA),
- MOOughuKayusa Ha rpaHullc 6epPXHAA-HUNICHAA manmus (0koyio 670 kM).

KM s TEKTOCPEPA
” : 1 7~ PN{|NAEWT-TEK-
b B.MAHTHUA y N TOHWKA
mo ------- .‘l‘. . . .-0 '0 ‘:..’ .‘ ----- ﬂ
H. MAHTUSA ; AAIOM=
| TEKTOHMKA
2900 & SO I
BHEWHEE R AP0
— (KU AKOE) TEKTOHHKA
POCTA
e
5100 -3
'Y A
BHYTPEHHEE AAPO(FE-Ni TEKTOHHT)
A
6400 ¢

MAaHTHSA



HpI/I‘II/IHI)I INOAHATHUA IIJIIOMOB:
- J1ecue OKpysHcarnuux nopoo, BI3KOCTh KOTOPBIX Maa,
- BEIYT ce0s Kak naacmuueckoe meepooe Tej0 — KaK
COJIsAHbIE OUANUPDL,
- YMeHbUIeHUe 0AB1eHUA B TIIIIOME — POCT COOECPHCAHUSA
pacniaea — elie 00JIbIIE CROCOOCMBYem nO0beMy —
TIOBBIIIICHHAS 8YIKAHUUECKAA AKMUBHOCHb B TOPSIUNX
TOYKaX
Ilpupoaa miroMoB:
- menJioeaa (IIpy IJIABJICHUM OKPY’KaIOIIEro cyocTpara),
- Xumuueckasn (IIpyU pa3InuUM B IJIOTHOCTH MEXTY
IIJIFOMOM M OKPY KarOIIIUM MacCHBOM),
- menJioean u xumuyeckasa (Ipyu 4aCTUYHOM ILIaBJICHUM
OKPY’KaIOILIEro BEIIECTBRA).
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T opsiune TOUKM:
- uyens I'asaiickux u Umnepamopckux ocmpogoe:
M3BEPKECHUS BYJIKAHOB, COOTBETCTBEHHO, OT 0 10 42 MIIH.
neT v oT 43 1o 70 MIIH. JIET — Clell ABUKEHUSA
THUX00OKEeaHCKOU TUIUTHI HAJl | aBaCKOM rOpsiuer TOUKOM,
cymecTByromen 70 MJIH. JeT.
- Kumoepaumoeswie noan ¢ I0xcnou Agppuke: cnen
IBMKEHUS A(QPUKAHCKOM IJIMTHI HAJl IBYMSI TOPSTYUMHU
Toukamu 200-110 u 100-70 man. net Hazal.
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ISLEANDS
Caen Ha TUX00KeaAHCKOH NMJIATE OT

I'aBalickoro Bocxoasiniero moTokKa




JlaBa u3-1mojx KOpKH
— B Mope, boabioi
ocTpoB, ['aBaiiu

CHUDESAS



EXPLANATION

Divergent plate boundaries—
Where new crust is generated
as the plates pull away from
each other.

assan Convergent plate boundaries—
Where crust is consumed in the
Earth’s interior as one plate
dives under another,

Transform plate boundaries—
Where crust is neither produced
nor destroyed as plates slide
horizentally past each other.

‘ Plate boundary zones—Broad

belts in which deformation is
diffuse and boundaries are not
well defined,

®  Selected prominent hotspots




KOHIEIIIHUA PUKCUIMA

B.B.begaoycos, B.B. Tuxomupos u jp.:
- PACTIOJIOKEHUE MATEPUKOB B UCTOPUU 3EMITU — HEU3IMEHHO,
- OKeaHbl — Ha Konmunenmax B MZ-KZ
Cxema:
- pazozpes paguoreHHbIM menaom (t1youssl — 11 X 100 km),
- B B. MAHTHUH YaCTUYHOE pacIUIaBiICHUE yAbTpaMahUTOB — @bIN/1AG/ICHUE
oazanvmoae,
- oughpepenyuayua 6a3anbTOB — KUCIble — MaTEepUKOBasi Kopa (B apxee —
BCs 3eMJIs) — MEJIKHE MOPCKHE OacCeiHbl, OKeanoe Hem,
- BO3pAaCTaHUE PAOUOpaA3ozpesa — 04aru moTHOTO PaCIUIaBICHUS
yJIbTpaMa(puTOB MaHTHUH,
- YIbTpa- U 0a3aJIbTOBBIC PACHIABBI — TI0 PA3IOMAM 86€pX,
- B 00J1aCTH COBPEMEHHBIX OKeaHO08 — U3IUAHUEe Ha TIOBEPXHOCTb,
- 0a3aJIbTHI — B IKJ102UM bl — POCT YIEIBHOTO BeCa,
- YTSKEJICHHBIE IIBIOBI KUCIION 36MHOM KOPBI (C TSKEIIBIMU IKJ102UMAMU) —
MOTPY>KEHUE B MAHTHUIO U paAcmeEopeHue — 3aMEICHUE KUCbIX
YAbMPAOCHOBHBIMU — KOPA HOBOTO TUMA, «0a3u(pUKaAIIUL), «(OKeAHU3AUU)
— B HauaJie mMeJia,
- oOpazoeanue oKkeanoe v ONyCKaHUE UX JIHA — oM nepugepuu K ocu: B
CpennHHO-ATIaHTHYECKOM XpeOTe mpoiiecc 0azudukalum — 10 CUX Mop
(CEeCMUYHOCTB, BYJKaHWU3M U OJIM30CTh K TOBEPXHOCTH YJIBTPAOCHOBHBIX
UHTPY3HUM),
- marepuku I'onaBanbl B konye PZ — nauane MZ — nonocamu cywiu v
MEJIKUMH MOPSIMH; 3aT€M 3TU «MOCHIbLY ORYCHIUIUC.
Kputuka (ILLH. Kponorkun):
- Kucavle KOpbl He Cmanym msadiceee ePpUuI0TUTOB MAaHTUU U He YHOHYm B
HUX,
- OnycKaHue — 600bl OKECaHa 60 6NAOUHBl — NOHUMCEHUEe YPOBHA Ha 1 kKm —
OrpOMHas perpeccusi B M€3030€-KallHO30€ — HO B 3TO BpeMsl (B CECHOMAaHE U
NajeoreHe) caMmble KPyNMHbIE TPAHCTPECCHH.



