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Pazoen 1. Oowasn zeonozus

Begeoenue, kpamkoe cooepocanue oucyuniunpl.

I'eonorust — sTo TCPMHUH TI'PCUCCKOTO A3bIKA: «T'€O0» — 3EMJIA, «JIOroC» — Y4YCHHUEC, T.€ YYCHUC O 3emuite.
TI'eonorus n3y4dyacT COCTaB, CTPOCHUEC, PA3BUTUC 3emu nona ﬂeﬁCTBHeM mpoueccoB, NPOTCKAOIINUX B €€ BHEIIHUX
1 BHYTpEHHUX cdepax. OOmas reoJorus - 3T0 BBOAHBIA KypC: OHa pacCMaTPUBAET IIPOIECCHI, MIPOSBIAIONINECS Ha
TTOBEPXHOCTH 3eMJIM U B 3€MHOHM Kope, CBoWcTBa 3eMiid M €€ COCcTaB M B OOMIMX YepTax HUCTOPHIO Pa3BUTHS
3emHoit KOPBI U T'€OJIOTUIECKOEC JIETOUCYUCIICHUE.

CoBpeMeHHass TeoJIoTUs - OOIIMpHAs 00IacTh 3HAHWUU O HAIleH IIaHeTe, €€ CTPOCHUU U
pa3BUTHH, GOPMHUPOBAHUN U PAZMELICHUU TOJE3HBIX HCKOMAEMBIX.

OOBEKTOM T'€0JIOTUH CIYKUT JInTOc(hepa — BHEUIHsS TBEPAAa 000JI0YKa TUIAHETHI TOMIUHON 50-
250kM, cocrosiiasg W3 TOPHBIX MOPOJ U CIArarluxX X MUHEpanioB. MeHee NOCTYyNHBI IS
UCCIIeIOBAaHHUM TITyOMHHBIE 000JI0UKH 3eMN — e€ MaHTUA U AP0, U3y4aeMble CIEelUaTbHBIMU
METOIaMHU.

3eMHasl Kopa ABJISI€TCS HMCTOYHHKOM MHUHEPAJIBHOIO ChIPbSl, BMECTUJIMILEM IOA3EMHBIX BOJ U
Cpeao g pa3IMYHbIX COoOpyxeHuil. [loaToMy Hayano HaKOIUIEHWS 3HAHUW O CTPOCHHH
36MHOM KOpBI BOCXOAUT K HCTOKaM HCTOpUM desoBeuecTBa. Ha camoll paHHed craauu
Pa3BUTHA YEJIOBEK HCIIONB30BAJ KAMEHHBIC MATEPHAJbl, PA3JIU4HBIE PYIbl, COJb, MOA3EMHYIO
BOAY U T.IL

B nHacrosmee BpeMsl IeoJOrusi pacrojaraeT JOCTOBEPHBIMH 3HAaHUSMU O CTPOCHHH
3eMHOM KOpBI Ha TIyOMHY 15 KM, TpoiiieHHYyI0 OypOBbIMH CKBaKMHAMH. V3ydasi MpoxoxIeHue
CEMCMUYECKUX BOJH IPU 3E€MIETPSCEHUAX, M MPOBOAS Treo(HU3MUEcKUe, TeOXMMHUYECKHE,
KOCMHMYECKHE U APYTrHe HCCIICAOBAaHUS, YEIOBEK PACKPhIBACT TallHBI CTPOEHUS Ooiee rIyOOoKuX
TOPU30HTOB 36MHOM KOPBI X 36MJIM KaK IIJIAHETHI B IIEJIOM.

[IpakTuyeckast IesITENBHOCTh 4YeNOBEKa W MOTPEOHOCTH B MCIIOJIB30BAaHUM MPUPOIHBIX
peCypcoB  IpPHUBEIM K BO3HUKHOBEHHIO, a B JaJbHEWIIEM K IIMPOKOMY pPa3BUTHIO
reoJOrM4ecKuX 3HaHUU. McTopus reosornu mNOKa3bIBAaeT, YTO HA BCEX 3Tamax pa3BUTUSA
YeJI0BEYECKOr0 00IIecTBa TpeOOBaHMs K I'€OJIOTUU M YPOBHHM €€ pa3BUTHS ObLIM pa3IUYHBIMHU.
IlepBrie cBenenus o 3emiue B Cpeaneld A3um mpuBeIeHB B Tpynax Myxammana, U6H Myco
Xopasmuii ( B Havgaie 9 Beka), AOy Anu Mon Cuno (ABunienna 980-1037), AGy Paitxon Anb
Bbepynu (973-1048), Myxamman Hacpugaun )1201-1274). IlepBbie cBeieHust 0 MUHEpanax
(6onee 100 mumHepanoB) npuBeAeHBl B X Tpynax. [lozgree (1711-1765) M.B. JlomoHocoB B
KHUTe « O CIOSIX 3eMHBIX» W JPYTUX HAYYHBIX TPyJaxX NMPUBOJUT JaHHBIE O (HOPMUPOBAHUH
MHUHEPAJIOB, TOPHBIX IIOPOJI, O BOZHUKHOBEHUU T'OPHBIX COOPYKEHHH, O MOA3EMHBIX BOAAX U T.1.
W3 3apyOekHBIX YUEHBIX Ha pa3BUTHE Teonruu Ooinbiioe BausHue okazanu /Jl. I'erron (1726-
1797), Y. Jlstiens (1797-1875) u psag npyrux uccnenonareneit (3. 3rocc, 3. Ora).

Ilocne 18 Beka oToenbHBIE pa3ienabl TE€OJOTMM  BBIAEISIOTCS B CAMOCTOATEIbHBIE
re0J0rMYECKUE JUCLIUIUINHEI.

Tak, B pa3BUTHM MUHEpAJIOTUH, METporpapuu ¥ KpUCTAUIOrpaduy BUIHYIO POJIb  CHITpAIU
B.M. Ceseprun, A.Il. Kapnuuckuii, E.C. ®&nopo, ®.IO. Jleuncon — Jleccunr, A.H.
3apapuukuii, [.C. bensukun, A.E. ®epcman u X.M. Anymraes, N.X. Xawmpabaes, C.T.
bananos.

Pa3Butre HCTOPUYECKOM TIEOJIOTMM W JUHAMHYECKOW IEOJIOTMM TECHO CBA3aHO C
nmenamu  B.A. OG6pyueBa, U.B. Mymxkerosa, A.Il. IlaBnoBa, A.Jl. Apxanrensckoro, .M.
I'yokuna, JI.B. Hanmuekuna, H.M. CrtpaxoBa, O.M. AxpomxomxkaeBa, 1.M. McamyxamenoBa u
Ap.

Ha ocHOBaHuMM BBINICYKa3aHHOI'O, T€OJIOTUs pa3fenwiach Ha psja orpacieil. MOXHO yka3aTb

TPU OCHOBHBIX HAIIPABJICHUA WJIN OTPACIN TIeOJOTMYECKUX HAyK, H3y4alOUINX 3€MHYIO KOpY C

Pa3IMYHBIX CTOPOH:

1. Hayku, u3ydaroume cocTaB 3¢éMHOM KOPBI, 4aCTO OObEJUHSEMbIE [0/ Ha3BaHHMEM HaykK
reOXMMHUYECKOTO LKA (Kpuctayuiorpadus, MUHepaJorus, nerporpadus u ap.)



2. Hayku, wu3yyaromyie T€OJOTHYECKHE TPOIECChl WM JIUHAMUKY 3eMid (BYJIKaHH3M,
3emJIeTpeceHrue ropoodpazoBaHue, ACSITEIbHOCTh PEK, MOPEH, IMOA3EMHBIX BOJ, JIETHUKOB,
BETpa U Ap.)

3. Haykwu, uzygaroniyue uCTOPUIO Pa3BUTHS 3EMIIH.

Kpucramnorpadus — Hayka 0 KpucCTalliaX, UX BHEIIHEW (opMe M BHYTPEHHEH CTPYKTYpe,
OTpaXEHHON BO BHeEIIHEM cTpoeHuu. [IpupoaHble MUHEpaibl B OOJBIIMHCTBE CIy4aeB Tela
KPUCTAIITUYECKHE, TIOATOMY H3ydeHHEe UX (DOPMBI U 3aKOHOB, YIPABIISIONINX UX 00pa3oBaHUEM,
uMeeT O0JIbIIIOE TEOPETUUECKOE U MPAKTUYECKOE 3HAUCHUE.

Munepanorus — Hayka 0 MUHepanax. MuHepan — KBapll, Citofa, MUPUT U Ap. — MPEACTABIISIET

co00if ecTeCTBEHHO — XMMHYECKH OJHOPOIHOE Teslo, 00Jajarouiue OTAEIbHBIM XUMHYECKU

COCTaBOM, BO3HHUKIIME B pe3yabTaTe pPa3IUYHBIX (PU3UKO—XUMHUYECKHX IPOIIECCOB,

MPOTEKAIOIIUX B 3€MHON KOpPE U B JIaHHOE BpeMs OINPEACIIEHHON Te0JIOTHYECKOM 00CTaHOBKE.

MuHepanorus u3y4aeT XMMUYECKUN COCTaB MUHEPAJIOB U UX aCCOLIMALU.

[lerporpadus — Hayka O TOPHBIX MOPOAAX, U3 KOTOPBIX COCTOUT 3eMHas kKopa. OHa u3ydaer

CBOWCTBA TOPHBIX IOPOJA, XMMHYECKHMM W MHUHEPATOTMYECKHM COCTaB, OTHOLICHUE MEXKIY

pa3IMYHBIMU TOPOJAMH, U3MEHEHHUs, KOTOPbIE OHU IPETEPIIEBAIOT C TEYEHHEM BPEMEHH, U

yCTaHaBJIMBAET 3aKOHOMEPHOCTH MX 00pa30BaHMs U pacrpeiesieHus B 3eMHOU Kope.

['eoxuMust u3ydaer XHWMHYECKHE DIIEMEHTBI  3€MHOM KOpPBI, HX paclpeieleHue,
MHUTpanuIo. I'eoXumMus sBJIETCS CUHTE3UPYIOLIEH HAayKOM I10 OTHOLICHHUIO K MUHEPAJIOrUU U
nerporpaduu, oObEKThl H3Y4YEHHUS KOTOPBIX — MUHEPAJIbI U TOPHBIE MOPOAbl — MPEACTABISAIOT
co00i JHIL OmpenenEHHbIE ATAalbl B )KU3HU XUMHUYECKUX DIIEMEHTOB. ['€oOXMMHUS U3ydaeT
aTOMBI, MUHEPAJIOTHS — COUYETAaHWE aTOMOB, MOJICKYJ (MHUHEpAJIbI), a meTporpadus — couetanue
MOJIEKYI.

JlnHamuyeckasi TeoJiorusi — Hayka O Tpoleccax, B 3eMHOM Kope. B 3aBucumocTtu OT
WMCTOYHUKA DHEPTHH OHH TOJPA3ACISIOTCS Ha MPOLECChl BHEIIHEH AMHAMHUKHU (PK30TCHHBIE) U
MPOIIECCHl BHYTPEHHEH TUHAMUKH (9HIOTCHHEBIE).

DHJIOTEHHBIE CBSI3aHBl C MPOSIBIICHUEM BHYTPEHHEH SHEPruu, BYJIKAHHU3M, 3EMIIETPSACECHHUE,

TEKTOHMYECKUE IBUKECHUS;

DK30r€HHBIE - C JHEPrUel COJIHLA: IEATENbHOCTh BETPA, JIEAHUKOB, IOBEPXHOCTH TEKYUUX BOJ,

MOPCKHUX BOJA U T.[.

K Benenuio n1MHaAMUYECKOM Ie€OJIOTMM OTHOCUTCS T'€OTEKTOHHMKA — HayKa Ob YCIOBHUSX
3aJieraHys TOPHBIX MOPOJ, O IBUKEHUSX 36MHON KOPBI M BHI3BAaHHBIX MU AePOpMaIUsX.

3emMHasi Kopa UCHBITHIBAET ABUKEHUSA, B PE3yJbTaTe€ KOTOPBIX IJIACTHI, IEPBOHAYATBEHO

3aJieralllre TOPU30HTAIbHO, BBIBOJSTCS M3 3TOTO IMOJOXKEHHS, HAKIOHSIOTCS, W3TMOaroTcs, a

MECTaMHU U pa3pbIBalOTCA. ['€OTEKTOHMKA OMHUpAETCs Ha JIOCTUKEHUS HCTOPUUYECKONM U

JMHAMHYECKON TIeO0JIOTHH, a TaK K€ Ha JIaHHble HayK N€OXHMHUYECKOro U Treo(pu3nvecKoro

LUKJIOB.

B HEKOTOPBIX OTHOIICHUSIX TEOTEKTOHMKA COMTPUKACAETCS ¢ TeoMOp(hOIoTHuel — HayKOu O
penbede 3eMHOI MOBEPXHOCTH, €ro MPOUCXOKIACHUU U pa3BUTUU. DopMbl penbeda oTpakaroT
BHYTPEHHEE CTPOCHHME M HCTOPHIO ABMXKEHUN 3eMHOW KOpbl. [loaTomMy reomopdoiornyeckuii
METOJ HaXOJUT HIMPOKOE MPUMEHEHHE B I'€OJIOTMYECKHX HMCCIEIOBAaHUSAX, B TOM YHUCIE U IpPU
ITOMCKAX IOJIE3HBIX UCKOIIAEMBbIX.

Ucropuyeckas reonoruss — Hayka o0 wucropun 3emum. OHAa BOCCTAaHABIMBACT
MOCIIEIOBATENbHBIA X0/l TEO0JOTMYEeCKHX COOBITHI OT ApEeBHEWIINX BPEMEH IO HACTOSILEro
MOMEHTA.

OCHOBHBIMU HCTOPUYECKUMHU JTIOKYMEHTAaMH, CTpaHHMIIAaMH «Ouorpapum» 3eMiH, Mo
KOTOPBIM UMUTAETCA HUCTOPUSI H3MEHEHUN TMOBEPXHOCTH 3€MIIH, SIBJISIOTCS TOPHBIE MOPOABI U
3aKTIOYEHHBIE B HUX OKAMEHEJIOCTH - OocTaTku  (ayHbl U (QIopsl — OOBEKT H3y4YEHUS
[1aJIEOHTOJIOTUH.

[IpakTHueckoe 3HaUYEHHE T'EOJIOTMM ONpPENENseTCs, B KOHEYHOM HMTOre, TEM, YTO OHa
CIly’)KUT TEOpETHYECKOW 0a30il ydeHHs O MOJIE3HBIX HCKOMAEMBIX, C OJHOW CTOPOHBI, U
WH)KEHEPHOM T€0JIOTUU C APYTOi.



CTpouTensCTBO OOJNBIIOTO YHCIa KPYIMHBIX MPEANPUSTHH, 3aBOJIOB, dJIEKTPOCTAHIIHUH,
IJIOTHH W T.M. TpeOyeT 3HaHMWsI BCEX JeTalied MECTHOH I'eOJIOTHYEeCKOW OOCTaHOBKH, YTO U
BXOAUT B KOMIIETEHLIMIO WHXEHEPHOU reosioruu. Pa3BuTHe MpOMBIIUIEHHOCTH U BOBJICUYCHUE B
HapOJHOE XO3SHCTBO BCE HOBBIX U HOBBIX BUJOB MHHEPAIbHOIO CHIpbsl TpeOyeT 3HaHus
TEOJIOTUM MECTOPOXKIACHHUN  IMOJE3HbIX HCKOMAEMbIX M YCIOBUW UX JKCIUTyaTallMd, 4TO U
SBIIETCS TPEIMETOM YYEHHS O MOJIE3HBIX UCKOMAEMBbIX.

TakuM 00pa3oM, MOXKHO CHENaTh BBIBOJA, YTO T'€OJOTHYECKHE 3HAHUS IMPUHOCST

HEOLICHUMYIO Hay4HYIO0 U TPAKTUYECKYIO nosb3y. OHU HE TOJNBKO TOMOTaroT
[[eJICHANIPABICHHO UCKaTh W OOHApYXUBaTh MECTOPOXKICHHS TOJE3HBIX HMCKOMAeMbIX, HO U
CHOCOOCTBYIOT Pa3BUTHIO METOAOJOTMYECKHX OCHOB CaMOM TIe0JIOTMM U MHOTHX, CMEKHBIX C
HEU €CTECTBEHHBIX HayK.
JlocTuKeHHsI TEOJIOTMHM TO3BOJIJIM  TMPaBUIbHO IMPEICTAaBUTh  BpeMs U OCOOEHHOCTHU
(dbopMupOBaHHs HaIlEH TUTAHETHI, €€ MECTO B KOCMHUYECKOM MPOCTPAHCTBE, AT BO3MOXHOCTH
MPOCIICIUTh ABOJIONUIO €€ HeP M 36MHOM MOBEPXHOCTH BMecTe ¢ aTMochepoit, ruapochepoi,
onoctepoii, yCTaHOBUTh HM3MEHEHUS XMMHUYECKOTO M MHHEPATHHOTO COCTaBa 3EMHOW KOPBI
IJTAHETHI B IIEJIOM.

KoHTpoJibHbIE BOIPOCHI:

1. OcHoBHBIE 3a/1a4u T€0JI0TUN?

2. KakoBbI ATarbl pa3BUTUSA HAYKU — T'€OJIOTHU?

3. B cpennelt A3nun kakue y4€Hble 3aHUMAJIMCh HAYKOW — reosiorun?

4. PacckaxuTe 0 MPAKTUIECKOM 3HAYEHUH T'€OJIOTHH?

Ypok 1
Tema: 3emuisi B MUPOBOM NPOCTPAHCTBE

Iiaan:

1.Ctpoenne Beenennoii.
2.00pa3oBanue BcesieHHOM.
3.Ctpoenue CoJIHEUHOI CHCTEMBI.

3emas — ogHa u3 9 muaner ComHeyHoM cucteMbl, a CoOJIHIIE MPEACTaBIsAET CO00M camyro
PSAIOBYIO 3BE31ly THIIA >KEJITOrO Kapinka, Haxozsumyrocs B ['amaktuke Miteunoro Ilytu, ogHoi
W3 COTEH THICAY TaNaKTUK B HaOmomaemoi dvactu Bcemennoir. Hecmorps Ha TO, 4TO
HEMOCPEJACTBEHHBIM OOBEKTOM H3Y4YCHHSI TE€OJOTHH SIBISETCS IUIaHEeTa 3eMIlsl, HEOOXOIUMBI
3HAHUSI M O JPYrux IUJIaHeTaX, 3Be3/JaX, TajakTHKaX, TaK KaK BCE OHU HaXOIATCS B
ONPEACICHHOM B3aMMOJICHCTBUU, HAYMHAs C MOMEHTAa HX MosABJIeHUs BO Bcenennoi. Hamra
MJIaHeTa SIBJSETCS YaCTHUIIEH OTPOMHOTO KOCMHYECKOTO TPOCTPAHCTBA, M OyIeT yMECTHO
OTMETHUTh, KAKUM 00pa3oM, IO COBPEMEHHBIM MPECTABICHUSM, BO3HUKIIA M SBOITIOIIMOHAPOBAJIA
Bcenennas, a BMecte ¢ Heit 1 CoHeuHas CHUCTEMa.
Oopa3oBanue BcesieHHON.
B na6mogaemoit hpopme B Bo3numkia 20 mupxa et Hazaa. Jlo 3Toro BpeMeHU €€ BeIlecTBO
HAXOJHMJIOCh B YCIOBHUSIX OCCKOHEUHO OOJNBIIHMX TEMIIEpaTyp W TUIOTHOCTEH, KOTOpHIC
coBpeMeHHas (pr3uKa HE MOXKET OMHUCATh. TaKoe COCTOSIHUE HA3BAIU CUHZYAAPHBIM.

Teopus pactmpsiometics Beenennoii nnu bonbioro B3peiBa, Brepsbie Oblia coznana B Poccun
B 1922r AA, ®punmanom.



C xakoro-ro MoMmeHTa, 20 MIpJ JeT Ha3al, BEIIeCTBO, HAXOMSAIICECS B CHHTYISIPHOM,
MOJIBEPINIOCh BHE3AMTHOMY pACIIUPEHUI0, KOTOpPOE B CaMbIX OOLIMX YepTax MOXKHO
CPaBHHTH CO B3PBIBOM, XOTSI © BECbMa CBOCOOPa3HBIM.

CoBpemeHHas TeopeTuueckas pU3rKa JOCTOBEPHO OIMUCKHIBAET Ipoliecchl bobiioro B3peiBa, HO

tonbko nociie 0.01c ¢ MoMeHTa ero Havania.

C momenTa Hauana b. B. BemnectBo BeeneHHo# HEMPEephIBHO pacupsieTCss U BCe O0OBEKTHI B
HEH, B TOM YHCJIe TATAKTUKHU U 3BE3]IbI, PAaBHO YIAJSIOTCS APYT OT JApPyTa.

JlokazaTenbCTBO ATOTO SIBJICHHUS CBS3aHO C XOPOIIO HM3BECTHBIM M3 (u3uku dpdexTom
Jlomepa, 3aKJIIOYaoONUMCSl B TOM, YTO CHEKTPaJbHbIC JIMHUW TMOTJIOMICHUS B HAOJI01aeMbIX
CHEeKTpax YAANSIOLErocss OT Hac OObEeKTa BCEerja CMEHIAloTCs B KPacHyl0 CTOPOHY, a
npuOMKaIerocss — B TonyOyro. Bo Bcex ciydasx HaONIONEHUS CIEKTPATBHBIX JIMHUAN
MOTJIOLIEHUS OT TaJJaKTUK U JAaJIEKUX 3B€3]l CMEIIEHNE TPOUCXOINUT B KPACHYIO CTOPOHY, TPUYEM
YyeM JalbIIe OTCTOUT 0OBEKT HAOIIONEHHUS, TEM CMEIEHUE OOIIbIIIE.

Bce ranakTuku U 3Be3bl YOAIAIOTCS OT HAC, a CaMble JajieKue U3 HUX ABMXKYTCS ¢ OoJbleit
CKOpPOCTBI0. ITO 3aK0oH Xabbma, 1929r.

v=HR
rze: V — CKOpOCTb yJaJIeHus], KM/,
R — paccrosiHue 10 KOCMUYECKOTO 0OBEKTa, CB. JIET;
H-ko03( puirenT NponopIHOHANLHOCTH Wi, TIocTosHHas Xa661a—15x10°km/(cxcB. ner).

Hampumep, ckoruieHre rajakTuk B co3Be3anu JeBbl (paccTossHre 78MITH CB. JIET) yAaIsSeTCst OT
Hac co ckopocThio 1200km/c, a ranakTuku B co3Be3auu ['uapsel (paccrostaue 3mupa 960MiH cB.
7eT) — co ckopocThio 61 000kM/c.

Cmpoenue Conneunoi cucmemol.

CoJsHeyHasi cucTeMa HaxoauTcs Ha kpato ['amaktuku Mneunoro Ilytu, onxoit u3z 100 000
TaIaKTHK B HaOJIroqaeMoii yactu BeeneHHo. CoJHIIE C €ro MIaHeTaMu BXOJUT B CUCTEMY
3BE31, 00bequHAEMBIX 0] nMeHeM [ amakTuku. OCHOBHAs Macca ATHX 3BE3[ paCcIOOKEHa B
KOJIBIIEe MJIeUHOTO IyTH. JInamerp Miteunoro mytn — okoio 10 ° ceToBbIX net. KommaecTso
3B&31 B ['anaktuke - oxosio 100 mumnapao. CofiHIIE CpeIM HUX 3aHMMAeT HEKOTOPOE
CpeHEee MECTO: UMEETCs MHOXKECTBO 3BE3/1 MeHblIe, yeM COJTHIE U MHOKECTBO OOJIBILNX, YEM
ono. Hampumep, 38e31a Anrapec B 113*10 © pas 6onbine Connna.

ComHIle 1eXUT HE BO BHENIHEH YacTu MiiedHoro myTH, a OJmxke K ero neHTpy. Bmecte ¢
octayibHbIMU 3BE3MamMu  CoOJHIIE BpaIllaeTcsi BOKPYT LieHTpa [anakTuku: mepuos oOpameHus -
oxoi0 224*10 © ner. Jlpyrumu coBamu, ¢ Hadaja Maneo3oickoil 3psl CONHIE YCIeno cuenarh
JMIIB BA MOJHBIX 000poTa BOKpYr IeHTpa ['amaktuku. [1o cBoeit opoure ComHIe ABHKETCS
CO CKOPOCTBIO 285 KM/CeK.

OcHoBHble 0cobeHHOCTH Hamei COTHEYHON CHCTEMBI CIEAYIONIHE:

1. entpom cuctemsl sBisiercss Comuiie. Bokpyr Hero BpamiaroTcs A€BSATh OOJIBIINX TUIAHET,
KOJIBLIO acTepoHIOoB Mexay opOutamu Mapca u FOnmrepa, 060iblIoe KOJIUYECTBO KOMET H
METEOPHBIX YACTHI], MACCHI PACCESIHHOTO T'a3a U MbUIN.

2. IToutn Bce BemecTBo CosiHEUHOM cucTeMbl 3akitoueHo B ComHiie (99.86%).

3. OpOuTHI OOJIBIINX TIJIAHET — AJUIMIICH], MaJI0 OTJIMYAIOIIHUECS OT OKPYKHOCTEH. ACTEepOH bl
JBIIKYTCS TIO BBITSHYTBHIM 3iuturnicaM. OcoOeHHO CHIIBHO BBITSIHYTHI OPOUTHI KOMET.

4. Ilnockoctu OpOUT N1eBATH OONBIIMX IUIAHET U IJIOCKOCTh COJIHEYHOTO 3KBaTOpa IMOYTH
COBIIQAAI0T MeXAy coboil. Mckmouenne cocraBnser opouta IlyroHa, HakIIOHEHHAs! K TJIABHOU
m10ckoCTH COTHEYHON CUCTEMBI 1o yriiom 17°.

5. Iloutn Bce Bpamienus (Bokpyr CoiHIIa U BOKPYT cOOCTBEHHOM ocH) B COHEUHO! cucteme
MIPOUCXOAT B OJTHOM HaIlpaBJICHUU.

6. B paccrosnusx mianer ot ConHila HabIIOAaeTCs ONpeieeHHas 3aKOHOMEPHOCTbD; Kaxas
rocJenyromas miasera orctout oT CoJIHIA B J1BA pa3a Jajbllle, YEM IPEabLIyIIasl.

7. IlnaHeTsl HMPUHATO MOApA3AeNATh Ha BHyTpeHHHue, Ommkaimme xk ConHuy (Mepkypwid,
Benepa, 3emns, Mapc), u BHemnme (FOmurtep, Carypn, VYpan, Henryn, Ilnyron),
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pacmooKeHHbIe Ha OOJBIINX PACCTOSIHUSAX. BHYTpeHHUE TUTAaHEThl OTJIMYAIOTCS OT BHEIIHUX
BBICOKOW TUIOTHOCTBIO, CPAaBHUTEIHHO HEOONBIIMMHU pa3MepaMH, MEHBIIMMH CKOPOCTSAMHU HX
BpaIlleHUs BOKPYT O0CEH, MECHBIIIUM KOJTHYECTBOM CITyTHHKOB.

8. B ConHue cocpeporoueHo 99.866% Bceit macchl ConHeyHoO# cuctembl. Ha Bce AeBATH
IUIaHEeT U uX cnyTHUKU npuxogutcs 0.134% BemectBa coslHeYHOW cUCTEMBI. B To e Bpems
98% MOMEHTa KOJIMYECTBA IBUAKEHUS COCPEIOTOUYEHO B IJIAHETAX.

CounHIile — OrpOMHBIH IIAp MBUTAIOIICH T1a3Mbl, B KOTOPOM UIYT SICPHBIC PEaKIIUU.

O6nvem C. B 1300 thIc. pa3 6ombiie 3emiu, mo macce B 330 ThIC. pas.

Cpennss muotaocts C. - 1.41 r/em®,

Temneparypa noBepxnoctu C. - 6000° C mo 20 000 000° C B ieHTpE.

B HapyxHOI 000JI04Ke HEMPEPHIBHO MPOTEKACT SACpHAs peaklus MPEeBpaIleHHs] BOJOPOIa B
remmii. 1m? moBepxrocTH C. H3ITydaeT B MUPOBOE TIPOCTPAHCTBO SHEPTHIO B 85 THIC. JI.C. B CEK.

[To comHedHOMY CIIEKTpY ompeneneHo 66 3meMeHTOB B coctaBe atmocdepsl C., Bomopoaa —
54%, renus — 45%, B Heapax 50% Boxopona u 40% renws.

( Xapakxmepucmuku nianem, nianemouoos u Memeopumos Ha CAMOCMosmenbHoe U3yienue)

TmarenbHoe u3ydeHue (U3NUECKUX U XUMHUYECKUX CBOWCTB 3BE37, TYMaHHOCTEH M OPYTUX
HeOecHbIX 00bekTOB, a Takke Comnna yuéneie (B.I'. ®eceHKOB) MpUIUIM K CIEIYIOUIMM
BBIBOJIAM:

Xumnueckuit coctaB mianet ConHeuHOU cucTembl, a Takxke CoJHIla TOBOPUT O TOM, UYTO
st obpazoanusi miaHer u ConHia Obuta HeoOXoaMMa HEKOTopas oOImas, eauHas cpejaa.
[TnaHeTs! M CONHIIE CBS3aHBI MEKIY COOOW M HE MOTYT MPUHAJICKATH PA3IUYHBIM HCXOTHBIM
MarepualbHbIM cucTteMaM. Bee mmanersr CoHEYHOM CHCTEMBbl 00pa30BAIMCh TPUMEPHO B OJHO
U TOXE BpeMsl.

Boszpact 3emsn kak mjiaHeTsl , CyId MO BO3pPACTy JPEBHEHIIMX MHUHEPAJIOB M MaTepHUaoB
orpenensercss npuoau3uTensHo B 5 wmupa. jer .M3ydenume ComnHia, Takke Kak M 3BE3,
MOJIEP>KUBACTCS SACPHBIMH PEAKIUIMU, IPOTEKAIOUIMMH B €T0 LIEHTpalibHOM yacTH (nepexon H
B He). Cyns mo ckopoctu ymeHnsbIienus konudectsa H, Bo3pact ConHila Takke NpuOIU3UTEIHHO
5 mutpa. neT (0HAKO CYyIIecTByeT MHEeHHE, Bo3pacT (ComHIla 3HAYUTEIBHO OO0JIbBIIIE).

Bxogne cBoeit sBomtonuu, CoJiHIIE MPOXOIUT Psii CTAAUM XapaKTEpU3YIOIIMECS MOCTEEHHBIM
3aMeJICHMEM BpallleHUsT M YMEHBIIEHHEM MacChl M CBETUMOCTH, NMPUONMKAsACh B JalEKON
MIEPCIIEKTUBE, K COCTOSIHUIO «OETIOT0 KapiauKay.

3emiis, a TaKkKe Jpyrue MmiaHeTbl (pOpMUPOBAIKUCH U3 KaKOro- To obmiero ¢ ColaHIIeM HCTOUYHUKA
Cpady TO Bceil cBoell Mmacce, a He coOupanach B pe3yibTare UIUTEIHHOrO Ipolecca u3
OTHENbHBIX MbUIeBBIX YacTHIl (rurote3a O.10. HImuara).

Bo BcenenHoll BCTpedaroTCs pasiuMyHbBIE [0 CBOMM pasMepaM U IIOTHOCTHU
lamakTyeckue obaka JOCTATOYHO OONBIIONW MacChl pa3psHKEHHOW B MPOCTPAHCTBE MATEPHH.
[Tepexon Takoii Macchl («r00ybl») B YINIOTHEHHOM COCTOSHMM B CYIIIHOCTH M €CTh Ipoliema
npoucxoxaeHus 38E311 u ConHia, a Takxke U miaHeT. [logo6Hbie 061aka cOCTOSAT B OCHOBHOM U3
BOJIOPO/a, B MEHBIIIEH CTENEHU W3 Teyusl, U elE B MEHBIIUX KOJMYECTBaX B HHUX COJIEpPKATCA
JIPYTUE 3JIEMEHTBI.

[IporomaneTHoe 00MaKO MO BPEMEHH BBIIEICHHS W3 HETO IUIAHET JODKHO ObLTO 00JaaaTrh
CJIOKHOHM CTPYKTYPOM, OHO UMEJIO CIUTFOCHYTYIO hopmy. ETo MIoTHOCTH pacronaraigack Mo4TH B
miockoctd CollHEYHOTro SKBHBaJIeHTA. [[0TOMY TUIOCKOCTH IUIAHETHBIX OpPOUT OJIM3KHU APYT K
ApYyTY.

I'.B. BoiikeBuu paccmarpuBas BOIPOC O MPOMCXOXKACHUU 3eMJIM OOpaTHJI BHUMaHHE Ha
clenyronme 00CToATeIbCTBRA.

B Conne cocperoToueHo ocHOBHas Macca BelecTBa COTHEUYHOU CUCTEMBI.

I'maBHbBIE cocTaBHBIE 31eMeHTHI packan€éHHOM Mmacchl ConHua H m He, ¢ He3HaunmTenbHBIMU
no0aBKaMH BCEeX JPYIHX 3JeMEHTOB. KolIMuecTBO MOCIENHUX YOBIBACT C YBEITUYCHHEM HX
MOPSAKOBOTO HOMEpA. OJIEMEHTHBIM, a TakKe HM30TONHBIA cocTaB mopoa 3emuH, JIyHBI,
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METEOPUTOB MOUYTH OJAMHAKOB. MaTepHuai U3 KOTOporo o0pa3oBalMCh IUIAHETHI ObLI BHIOPOIICH
HeriocpenctBeHHo CoiHIIEM, a HE 3axBaueHbl ¢ JApyrux obOmacrei ['amaktuku. bonee 85%
BBIMAJAIONIMX Ha 3€MJII0 METEOPUTOB COCTABIISIOT TaK HAa3bIBAEMbIE XOHAPUTHI, COJIEpIKAIIHE
MeJKUEe OKpyrible 3€pHa. XaHIpbl, MPEIOCTABISIONINE 3acThIBIINE (IIPU TEMIEpaType HUXKE
2000 C) kamenbku, 00Opa30BaBIIMECS M3 MPOTOIIAHETHOTO Ta3a M COCTOSIIME M3 KPEMHUS,
JKene3a, MarHus U Jp. JJIEMEHTOB.

Paznuuns B XUMUYECKOM COCTaBE IUTAHET (B YACTHOCTU YBEIMYECHUS COJIEpKAHUS Kere3a
y Ommxkaimux Kk CONHITy TUIAaHET), a TaK K€ B MX CPEJAHEH IUIOTHOCTH (YMEHBIIAIOMIEHCS 110
Mepe ynaneruss OT ConHIA) OOBSICHIETCS MPOIECCAMU muddepeHIanu - BEIecTBa,
BoIOpomeHHOTO M3 CounHia. [Ipoucxoxaenne CoaTHEYHOW CUCTEMBI CBSI3aHO C TIPOUCX0KICHUEM
cllararomx e€ XMMUYECKHX 3JIEMEHTOB, U siiepHas HBoJtolus BemecTBa ConHia u 3emin Obuia
OJIMHAKOBOIl /0 ONpefenéHHOr0 MOMEHTa, IOcje 4Yero BCs cucTeMa Oblla pas3zefieHa Ha
nepBuyHoe CoONHIIE, 1 Ha OKOJIOCOJHEUYHBIM MPOTOIJIAHETHBI MaTepual B BUJE TYMaHHOCTH
WY Ta30BOr0 JUCKOB, PACIOJIOKEHHOrO0 B IUIOCKOCTH COJMHEYHOro »sKBaTopa. XaHJpHI,
MaTepHalioB MPEACTABIAIOT 00pa3ibl HHUIMAIHHOTO BEIIECTBA 3TOM TYMAaHHOCTH, T.€. IPSAMOI
[IaTOK Kamelb; BO3HUKIINX B Iporecce KonaeHcauu CoaTHEeYHOro rasa.

W3noxeHHble JaHHbIE KOCMOXMMHHU CBHIETEIBCTBYIOT O TJyOOKOM T€HETHMYECKOM EIMHCTBE
BenrecTsa Bcell CoTHEYHON CHUCTEMEL.

3emiisi, Tocle TOTO Kak OHAa cQopMHUpoBanach Kak OTIENbHAs IUIaHETa, HAJaa,
6Iarozaps pacranay pajay akTHBHBIX 3J1eMeHTOB (B Havane — Pu 2*4,Cm 247, mosxe U 2%, U 28 Th
232 K 40y pazorpeBaThcsi BIUIOTH O PACIUIABJIEHHS CHAYasa )KeJe3a, IOTOM CUIMKATOB.

Tspkenoe XKUAKOE Kele30 COUUIO K LEHTPY IUTaHeThl U chOpMHUPOBATIO PO 3eMIlH,
KHJKoe (B CBOCH Hapy>KHOM MOJIOBUHE) U 10 HACTOALIETO MOMEHTA.

N3 ocraBmeics CUIUKATHOW O00OJOYKM (MAaHTHHM) B peE3ynbTaTe 30HHOW IUIaBKH
BBIJIETTIIACh 3€MHas KOpa, a Tak K€ BOABbl OKeaHOB W aTMocdephl. BONbIIyl0 EHHOCTH NSt
HAay4yHOM pa3pabOTKM THUIOTE3 O MPOMCXOXKIEHUU HAaIled IUIaHeThl MMEIOT METEOpPUTHl —
IpUILEIbIBl U3 JATBHETO KocMmoca. M3ywas, KaMEHHBbIE M JKEJIE3HbIE METEOPUTHI YUEHBIE
MOJIy4aloT OECLEHHYI0 HH(pOpPMAIUIO, KOTOPYI MIMPOKO HCMHOJb3YI0 B KOCMOTOHHMYECKHX
MPEACTABICHUSIX.

B nacrosiiee Bpemsi K 3TUM JaHHBIM J100ABHJIMCh CBEIEHUS O XMMHUYECKOM COCTaBe
nopon JIynsl, atmocdepsl u mopog Mapca u Benepsl.

Oxka3anoch, UTO XUMUYECKUN COCTaB MaTepUaloB OJIM30K K CpEeJHEMY 3€MHOMY, a UX BO3pPacT

TaKoH ke, KaK 1 Bo3pacT nopof Jlynsl (4-5 mipa. jer).

Takum oOpa3om, Mo KpynuilaMm MO pa3po3HEHHBIM (pakTaMm CKJaJbIBajach Hay4dHasi OCHOBA

COBPEMEHHBIX KOCMHUYECKUX THroTe3. OrpoMHasi pojib B 000CHOBAaHHHM COBPEMEHHOM T'MITOTE3bI

0 MpoucxoxaeHnuu 3eMid U ColHEeUHOU cucTeMbl, npuHamiexkar yu€Heim: O.1O. IlImunry, B.I'.

®ecenkoy, I'.B. BolikeBuuy.

[Tnanetsr CotHEUHOM CHUCTEMBI, ABMKYyIUecs 1o opoutam Bokpyr Comnna ( puc. 1) umeror

pasHble pasMepbl U cTpoeHue . Menkumu cpeau Hux sAsisitorea Ihnyron wu Mepkypuit, a

rurantamu HentyH u FOnutep. OqHu miiaHeTsl CIIOKEHbl TBEPABIM MaTEPUATIOM U OKPYKEHBI
KHUJIKOH WJIM ra30BoOil aTMmocdepoil, Apyrue — yIUIOTHEHHBIM T'a30BbIM
BEILIECTBOM.

bmmxaitine k Connny ninanetsl - Mepkypuii, Benepa, 3emins, Jlyna, un
Mapc umeroT HeOoJbIIMe pa3MEphl U clararTcs TBEPAbIM (KaMEHHBIM
WM METAJNTMYECKHUM ) BEIIIECTBOM.

A HOnurep, Carypn, VYpan, Henryn, Ilnyton cocroiar wu3
OOJBIIOrO KOJMMYECTBA Ta30B: BOJOPOJA, TelHs, METaHa, a TaK Xe
TBEPJOT0 aMMHUaKa U TMOKCHIa YTIIEpoa.
l"a3oBas 000I0YKa IOTHBIM KOJBIIOM OKpPYKaeT TBEPIOE SIpO.
3emJist — caMas KpynHasi U3 OJU3KO pPacrosiokeHHbIX K CONHITY IJIaHeT.
Ona oOpamaercss Bokpyr CojHLIA TIOYTH IO KPYroBoil opOuTe.
Cpennee paccrossaue 10 Comnua 150 muH. kM. CKOPOCTh IBUKEHHUS
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3emin 1o opbute cocrasisier 29,7 km/c. Ionnbiil 06opor Bokpyr CojHIIa OHA COBEpIIAeT 3a
365,26 cyrt. [lepuon BpaiieHus: 3emMiIM BOKPYr CBOEH OCH paBeH 23 4. 56 MuH.

KoHTpoJsbHbIE BONIPOCHI:

1.Yto nornMaeTcs nog BecenmeHHOM?
2.Kakwue tena Beiaensiorcs Bo Beenennoii?
3.Uto npeacTaBisioT co00i 3Be3/1b17

4. Kakoe cTpoeHue umeet 3emsi?

5. PacrionoxeHne miIaHeT COJIHEYHON CUCTEMBI?6

6. Kakumu ucTouHrKamMu 00eCTieYnBaETCsI TETIIOBON PEKUM 3eMITu?

Ypok 2

Tema: O0mmue cBegeHNd 0 3emMiie

Ilnan:

1.I'eopuznyeckas xapakrepucTuka 3eMJan.
2.®Pu3nyeckue CBOMCTBA 3eMJIn.
3.Ctpoenue 3eMuia (BHYTPpEHHee CTPOEHME).
4.Ctpoenue 3em/in (BHeIlIHee CTPOEHHeE).

AcCTpoHOMHUYECKHE HAOMIOACHHUS, a TaK XKe U3MEpPEHUsT U3 KOocMoca U
HEIMOCPEICTBEHHBIE T€0I€3MUECKUE N3MEPEHNUS HA MIOBEPXHOCTH 3€MIIM MO3BOJIUIIN OIPEAEIIUTD
dbopMy, pasMmepsl Halmlel IUIAHETHl, €€ Maccy, TPaBHUTAIMOHHOE, MarHUTHOE Molie. Benuunny
TEIJIOBOTO TOTOKA, HUIYIIEro W3 HeIp U Pl (U3NYECKUX CBONCTB 3€MHOW MOBEPXHOCTH.
Cpennnii paguyc 3emian R=6371,11 km, npu 310 5kBatopManbHblii R>=6378,86 kM, a noIspHBIN
Rn=6356,78 kM. DkBaTOpMaIbHOE B3IYTHE U TIOJSIPHOE CKATUE BO3TyXa U3-3a BpaIlleHUS 3eMITH
BOKpYT cBoeif ocu U eé HaknoHa. Macca 3emmu cocrasnser 5,976*10 ° tpaa.t. O6BéM 3emu
1,083*10 %" cm 3.
®opma 3emin O61u3Ka K Iapy, Takylo (GopMy Ha3bIBalOT CHEPOUIHON, HO TOBEPXHOCTh 3eMIIU
HEpPOBHasg U YJIOXKEeHa TIyOOKMMHU OKEaHMYECKHMMH BHAJAMHAMU U BBICOKUMHU TOPHBIMU
cucreMaMu Ha Marepukax. [loaromy uctuHHyI0 hopmy 3emin HazbIBaroT ['eonmom.

Jnuna 3emHoro mepuauana — 40008,548 km, nnuna s3xkBaropa — 40075,704 xkm .

B Hacrosmee Bpems npof{ypeHa CKBaXHMHA 10 TiIyOuHBl 15-16 KM
— / (CILA), T.e. MBI UMeeM MpeACTaBICHUE O pa3pe3e 3eMIIU 10 TITyOUHBI
16 km.

Du3uueckue ceovicmea 3emu.
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HenocpencTBeHHOMY HaONIOACHUIO TOCTYITHBI JIMIIb CaMble BEPXHHUE TOPH3OHTHI 3¢MHOU KOPBI
(3eneHas KOXKHUIA y OOJBIIOTO apOy3a), BEIXOMAIINE HA MOBEPXHOCTh WJIM BCKPBITHIC TOPHBIMU
BbIpabOTKaMH U OYpOBBIMU CKBRKHHAMHU, TNTyOMHA KOTOPBIX OKOJIO 12KM.

Crtpoenue Oosiee TIyOOKMX HEAP MOXKHO MPEACTaBUTh HAa OCHOBE aHaIu3a Teo(MHU3NUYECKOM
nHpoOpMalUK, a WUMEHHO CEWCMHUKH, TPaBUMETPUH, H3MEHEHHI MAarHUTHOTO, TEIJIOBOTO U
paaralMOHHOTO MoJeh 3eMIIu.

Ha ocHoBe celicMUYecKUX JaHHBIX OBLJIO COCTaBICHO TPEICTABICHWE O BHYTPEHHHX
o0oJioukax 3emiin, KOTOpoe ObUIO paCCMOTPEHO Ha MPENbIAYIINX 3aHATHUSX.

I'paBumerpus. /3yuaem pacnpedenenue epagumayuoOHHO20 NOASA U €20 INEeMEHMO8 Hd
nosepxuocmu 3emau u 6 okpyscarowem npocmpancmee. Ha moBepxHOCTH 3eMJIM YCKOpPEHUE
CHJIBI TSDKECTH 3aBUCUT OT U3MEHEHUS MJIOTHOCTH TOPHBIX MOPOJI.

IlnoTHOCTL M AaBiaeHme. [TnotHocThs 3eMiu BrepBbie Obuia ompeneneHa M. HproroHoMm B
1736r B npepenax 5-6r/cm®. Bonee Touno 5.527r/cm®. DTa BenuuMHA 3HAYUTENBHO IPEBHILIACT
IJIOTHOCTh BEPXHMX YaCTEe 3€MHOU KOPBI.

[InoTHOCTH: «TPAHUTHOTO CIOSI» - 2.7;

«0a3aIbTOBOIO CIIOAY - 2,9;

«0a3aIbTOBOTO CIIOS» OKeaHU4IecKoi Kopsl — oT 3.0 10 3.1;

BepxHeii 4acTH MOJKOPOBOTO clos (MaHTHH) — 3.3r/cM, ¢ y4eToM JaBieHHs
Ha riryoune 30-40km.

H3ocTa3zus — cocmosinue pasnogecus macc semuou kopul u manmuu. (Kak nen B8 CeBepHoM
JIEJIOBUTOM OKEaHe BO BpPEMsl TOPOIICHHS, WM KaK MEHKAa Ha MOJIOKE). BJIOKM 3eMHOU KOpBI
pa3HOil TOJNIIMHBI IJIaBalOT B Oojee IUIOTHOM U BSA3KOM CyOcTpaTe, MOTUHUHSISICH 3aKOHY
Apxumena.

N3ocTa3us - 310 00ImMN NPUHIINI, JIOKAIbHbIE (MECTHbIE) U3MEHEHHS TPAaBUTAI[MOHHOTO TOJIs
MOTYT OBITh HCIIOJIb30BAaHBI IS TIOMCKOB TOJE3HBIX HCKOMAeMbIX Hamp. OM0a — COJsSHBIC
Kynona, yriu B Jlonbacce, CKpbIThIE 110 MOIIIHBIMU HAHOCAMH.

['paBuTarmonHoe mosie 3eMiId HEOJHOPOAHO, OTYESTIUBO BBIJCISIOTCS CISAYIONINE THIIHI:

1. OrpomHBIE NPOCTPAHCTBA MATEPUKOB CO CIIOKOWHBIM penbedom (mrarpopmer) —
YyepeioBaHue HEOOIbIINX + M — aHOMAJIHH.

2. T'paBUTaIMOHHOE TIOJIE€ TOPHO-CKJIATYATHIX O0JACTeHl HEOJHOPOIHO W CIOXKHO. MOXXHO
BBIJICTIUTH JIBA THIIA: a) MOJIO/IbIE (aJIBIUIICKHE) TOPHBIE cOOpYyKeHus — Anbibl, KaBkas u
T.J, XapaKTepU3YIOTCS pPAaCWICHEHHBIM penbepoM moBepxocTd Moxo ¢ KosieOaHusSIMU
MOIIHOCTH 3eMHON Kopbl 0T20 mo 60kM u ¢ mpeoOnamaHueM «0a3anbTOBOTO CIIOS» (B
rIyOOKHUX JENpeccusix «TPaHUTHBIM CIIOM»UHOTAa COBCEM OTCYTCTBYET;  O)rOpHbIE
XpeOTsl c(OpPMUPOBAHHBIE HA TMAaJe030MCKOM WM Ooyiee JpEeBHEM CKIIAT4aTOM
dbyHnamenTe (aKTHBU3MPOBAHHBIE TOPHI), - Ypau, Anrtaid, u T. 1. MOIIHOCTh 3eMHOMU
Kopbl 10 60-70kxM ¢ mpeoOaaaHHeM «TPaHUTHOTO CIIOS.

3. Ocoboe monoxxeHne — mpuoOpexHas 30Ha TUXoro okeaHa (OCTpoBHBIC Ayru — Kypuiibl,
Anonusi, Munonesuss u np.). [lonockl oOyeHb CHIBHBIX OTPULIATEIBHBIX AaHOMAIUI
MPUYPOYEHBI K TIIyOOKOBOJHBIM jkKe100aM, OCTPOBHBIM JyraM U BHYTPEHHUM MOPSIM
COOTBETCTBYIOT MOJIOKUTEIbHBIE aHOMaINK. [ TyOrHa 3aneranusi aHoManbHbIX Macc AH.
Jroctrx) He npeBbimaet SOKM.

4. B okeaHaXx TpaBUTAIMOHHOE IIOJIE€ CIIOKOMHO WM MeEHsieTcs Ooyiee IUIaBHO, YeM Ha
MaTepuKax.

B cTporom cooTBeTcTBHM C pacmpeielieHueM IIJIOTHOCTEH B HEIpax 3eMJIM HaXOASTCS

JIaBJICHUE U YCKOPEHHE CBOOOHOTO MaeHUSI.

3eMHOIT MarHeTH3M — 3TO CBOMCTBO 3eMiIH (Kak KOCMHUYECKOTO Tela), 00yclIaBIrBaroiee

CYLIECTBOBaHHME BOKPYT He€ MarHutHoro mnoisd. /lokazano maruutHoe nose st FOmnurepa,

MarHuTHBIA MOoMeHT Mapca cocrapiser 310 maruutnoro mons 3emnu. Benepa u Jlyna

MarHMTHbIX nosied He uMeroT. CoHIle U ApYyrue 3Be3bl UMEIOT MarHUTHBIE TOJIS.

MaruauTtHoe nose 3eMiln CIUTFOCHYTO CO CTOPOHBI OCBEIIEeHHON ColHIEM.
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[To nuaumn Connue — 3emis 10 3eMHBIX paanycoB — Maruuronaysa; 14 — HEBO3MYILEHHOE
MEXKIJIaHETHOE TOJIE.

Maenumonaysa — epanuya mexicoy pe2yisipHblM U XAOMUUHIM NOJIEM.

MarsauTtHoOe 11oJie 3eMJIN — JUIIOJILHOE.

Cknonenue — yroil OTKIIOHEHUS MarHUTHOH CTpENKH OT Teorpauueckoro MepuauaHa
JAHHOT'O MECTa, BOCTOYHOE U 3aIlaJHOe, BEIMYMHA MEHSIETCS B Pa3HbIX palioHax.

H30201b1 — TMHUN, COEAUHSIONINE HA KAPTaX TOYKU C OJUHAKOBBIM CKJIOHEHHUEM.

Haknonenue — yron HakjloHa MAarHUTHOM CTPEJIKU K TOPU3OHTY.

H30K11Hb1 — TUHUY, COEINHAIONINE Ha KapTaX TOUYKH C OAMHAKOBBIM HaKJIOHEHHUEM.

Maenummnuoiii 3x6amop — HakJIoHEHHE paBHO 0.

HanpsokeHHOCTh MarHWTHOTO TIOJSl YBEIMYMBAETCS OT MarHUTHOro sksaropa (0.43) k
MarHuTHEIM Tosirocam (0.73). T'opuzoHTanbHas COCTABIISIIONIAS MarHUTHOTO oSt 3emiu H
JOCTUraeT HauOONbIIeH BETMYMHBI HA MarHUTHOM 3kBatope (0.40) u yOBIBaeT 10 HyINs Ha
MarHMTHBIX Moyocax. BeprukanbHas cocraBisiomas Z menserca oT 0.70 Ha MarHUTHBIX
IIOJIFOCAX JJ1 HYJIsl Ha 9KBAaTOPE.

H300unamepr — JIVMHUM, COCAMHSIONIMNE HAa KapTe€ TOYKM C PABHON HANPSHKEHHOCTHIO
MarHUTHOTO TOJIS.

MarsuTHbeIil TOMIOC 3eMJIM  pacrojaraercss BOJHM3U TeorpaduyecKoro IOoroca, HO HE

coBmagaer ¢ HUM. OCb MarHUTHOrO IUIOJS, PACIOJOXEHHOIO B ILEHTpE 3€MIIM, HE

COBMIAZACT C OChI0 BpamieHus Ha 11.5°. MarHuTHble TOJIOCA TOCTOSHHO MEHSIOT CBOE

MI0JIO)KEHHWE, COOTBETCTBEHHO IIPOUCXOJAT CYTOYHBIE, TI'OJOBbIE M BEKOBBIE H3MEHEHMS

CKJIOHEHHS U HaKJIOHEHUs, IPUYeM BEKOBbIE KosieOaHUs CKIOHEHUs gocTurart 30°.

Maenumnvle anomanuu — OTKIOHEHUS HAOIIOAAEMOro paclpesiesieHus 3JIEMEHTOB
36MHOI0 MarHeTusMma OT CPEJHEro sl JaHHOW MeCTHOCTU. Pa3nnyaroT peruoHaibHbIE U
MecTHble. Hambonee kpymHas B mupe mectHas M.a. — Kypckas oxBaTteiBaeT Kypckyro,
benropoackyto u ap. obmactu. BakHbId W JemieBbI METOA TNPU TMOUCKAX U ChEMKE,
0CcO0EHHO Ha «3aKpBITHIX» CIUIOMAISX.

Ocmamounas namachuyerHocms nosBisgeTcs: npu Temneparype Kropu (amke 600-700°C) B
MpOIIeCcCe 3aCThIBAHUS MarMbl U OXJQXKJICHUSI PACKAJIEHHBIX TOPHBIX MOPOJ (TEPMOOCTATOUHAS).
[Ipu BbIMAZAEHUHM OCATKOB MAarHWTHBIE YACTHULIBI OPUEHTUPYIOTCS IO HAMPABIECHUIO CHIIOBBIX
JUHUI MarHUTHOIO TOJISI TOIO BPEMEHM U COXPAHSIOT 3Ty OPUEHTHPOBKY I1OCIIE YIJIOTHEHHUS
ocaJka.

Ilaneo maenemusm ero pekoHCTpyKius. [lonTBepKaeHne TeOpUU MOOUITM3MA.
IIpoucxooicoenue maznumnozo nonsi o Teopun Dib3acepa — OpeHKeNs CBA3aHO C TEM, UTO
KHUJIKOE AOp0 BO  Bpamamoomeiics 3emie JIeHCTBYeT Kak —caMOBO30YXKIaromascs
JMHAMOMaNIMHa. Y MEIJICHHO Bpallaromuxcs miaHeT — Benepa, Jlyna M.m. Her.

Tenora 3eMuin BbI3bIBacTCSA COJIHEUHON paJuanueil ¥ 3ap0oKIaeTcsl B HEIpax IIaHETHI.

Cpenun koneGaHWi TeMIlepaTypbl, BBI3BIBAEMBIX COJHEUYHOW paJHMalMell, pa3IndaroT
CYTOYHBIE, CE30HHBIC, T'0JIOBbIE U BeKOBBIC. UeM OoJble meproj KojaeOaHHi MOBEPXHOCTHBIX
TeMIeparyp, TeM TiyOxe STu KojiebaHWus NMPOHUKAIOT B Heapa. Tak CyTOYHbIE 3aTyXaroT Ha
rnyouHax a0 1.5M, romoBeie — 25-30m. Ha 3Toif riyOmHe pacmonioXeH ypOBEHb WM TOsC
MOCTOSIHHBIX TeMIIepaTyp, COOTBETCTBYIONIMI CpeIHEr0JOBOW TeMIepaType NaHHON MECTHOCTH,
riyOuHa KOTOpOro konebsercs oT Heckonbkux 70 30M. Hamp. Mocksa 20Mm u T-pa 4.2°C, ITapmx
28m u T-pa 11.83°C. PacueTrs! riryOMHBI MPOHUKHOBEHHUSI BEKOBBIX KOJICOAHUN TeMIEpaTyp OUeHb
CIIO’KHBI M HE MOTYT y4ecTb BceX (haKTOpOB.

Huxe mosica mocTossHHBIX T-p BakHOE 3HAUE€HHE NMPUOOpPETAeT BHYTPEHHSS TEIUIOBas SHEPrus
3emiu.

C yBenmyeHueM TIIYOMHBI TOCTOSIHHO PACcTyT TeMIepaTyphl, (TOpHBIE BBIpaOOTKH, OypOBbIE
ckBaxxuHbI). [Ipsimble n3mepenus 1o riryounsl 12xm — Kosbekast ckBaxkHHa.

T'eomepmuueckuil epaduenm - Hapactanue Temmeparypsl B °C Ha eIUHUIY TTyOHUHBI, 0OBIYHO
Ha 100Mm.
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l'eomepmuyeckaa cmynenb — WHTEpBaJl TJIyOMH B MeTpaXx Ha KOTOPOM TeMIepaTypa
nossitiaercs Ha 1°C.

[ToBeImeHUE T-pbI ¢ TIYOWHOM YKa3bIBaeT HA HEMPEPHIBHBIN MOTOK TEILIa U3 HEAP K MOBEPXHOCTU
3emumn. [lo mmerommmcst qanuabiM (C.M. Cy66otur u ap., 1968r.) cpenHee 3Ha4Y€HHE TEIIOBOTO
TOTOKa 151 Beed 3emuu paBHo 1.53, n1a Matepukos — 1.65 u nys okeaHoB — 1.48 Mkkan/(cM?xcek),
um 102T/M2,

AHOMaJIbHO BBICOKHE TEIJIOBBIE TTOTOKU MPHUYPOUYCHBI K CPEIMHHBIM OKCAaHHMYECKUM XpeOTam —
10 8.0MKKan/(cm?xcek), mimn 33.52:1021/M? 1 noHmKeHHBIe — 710 1.1 MKKan/(cm?xcek),umm 4.61:1072
BT/M?° — K CMEXHBIM TIJIyOOKOBOAHBIM BrnaauHam. Ha nokemOpuiickux mmTax (Banruiickom,
Kananckom, AdpukanckoM, ABCTpaJMiiCKOM) TermioBoi moTok moHmkeH g0 0.8-1.0
MKKan/(cM?Xcek), a B MOJOJBIX TOPHBIX o06macTax (Anbmel, SmoHus) — mosbimed g0 2.0
MKKa/(CM?XCeK).

30HBI TEPMHUYECKOW MPOHMLIAEMOCTH; CHOCOOBI TepeHOca TEIUIOBOW DJHEPIrUu MpsIMOM
TeIuIonepeayeil, KUIKOCTIMHU U ra3aMy; HapacTaollue U 3aTyXarolIie TEeIIOBbIe TOTOKH.
(baTonuThl, ByTKaHUYECKUE ammmapaTsl, pu(TOBbIC 30HBI KaK 30HBI PACTSKEHUS

XoTs u3nydyaemas 3emiiell TEruioBasi HEpPrHsi B HECKOJBKO THICSY pa3 MEHbBIIE KOJIMYECTBa
COJTHEYHOU sHepruu, nmomydaemoit 3eminéit, B. Tomcon (KenpBUH) moacumTan, 4To eciau Obl mOTeps
SHEPTHH HE BOCIIOIHSIACH, 3eMJIs JOJKHA OblIa OBl OXJIaauThCs 3a 40 MITH JIET.

HcTounnku BHYTPEHHEW TEIJIOTHI 3eMIIU: PAJAMOAKTUBHBIN pacraj; XUMHYECKHE pPEaKIIHU;
SHEPrusl KPUCTAIUTU3alMU SHEPrusi TATOTEHUS WM TpaBUTAIMOHHAs; TEIUIO, BBLAEISEMOE B
MPOIEeCCe MPUITUBHOTO TPEHUS; OCTATOYHOE TEIUIO CO BPEeMEH (JOPMUPOBAHUS 3€MIIH, KaK IJIAHETHI,
U T.J.

Ponp nepedncieHHbIX HCTOYHUKOB B TETLIOBOM PEXHUME 3eMJIM Pa3inyHa U Pa3HBIMHU aBTOPAMH
OlleHMBaeTcs mo-pazHoMmy. Haubonee HOCTOBEpHBIM U3 ATHX HCTOYHHMKOB SBIISETCS JHEPIUs
pacmnaza paJiOaKTUBHBIX JIEMEHTOB.

PagnoakTuBHOCTEH 3eMJIH.

Pacnipenenenue u KOHUEHTpaLUsA PaJUOAKTUBHBIX JIEMEHTOB B 3€MHOM KOpE M BO BCEM Hallen
IUTAHETE UMEET COBEpUICHHO 0c000e 3HAUEeHME, TaK KaK IPU paclaje 3TUX 3JIEMEHTOB BBIIEISIETCS
TEIJIOTa, B 3HAUYMTEJIbHOM CTEMEHH ONpeNeisaiomas TermioBol pexum 3emnn. O KOJIUYecTBe
PaAMOAKTUBHBIX 3JIEMEHTOB B PAa3JIMYHBIX TOPHBIX IOPOJax B HACTOSIIEEe BpEMS H3BECTHO
3HAUUTENBHO OOJbIIe, YeM O KOJUYEeCTBE JPYyrux, Ooysee OOBIYHBIX W TOpa3lo MIHpe
paclpoCTpaHEHHBIX JJIEMEHTOB, TaK KaK BbIIEISEMOE IpH pachaje HU3JIyueHHuEe T03BOJISET
YCTaHOBUTb IPUCYTCTBUE PAJMOAKTUBHBIX AJIEMEHTOB C BBICOKOW TOUHOCTHIO 10 0.0001%.

CpenHee coliepkaHue paJuOAKTUBHBIX 3JIEMEHTOB B IVIABHBIX THUIIAX FOPHBIX MOPO, BeC. Y.

PagnoaxkTuBHEBIE M3BeprkeHHBIE TOPOBI OcangouHble
3JIEMEHTBHI KUCJIIBIC CpE€aAHUC OCHOBHBIC anTpa- opoabl
OCHOBHBIC (rIUULI U CTIAWTITEL)
226Ra 1.2101° 610 2.7101 110 11010
238y 3.510% 1.810* 510° 3107 3.210%
232Th 1.810° 710 310* 5107 1.110°
40K 3.34 2.3 0.83 3107 2.28

Kax BUOHO U3 TaGHI/ILIBI PaaAOAaKTUBHBIC 3JICMCHTBI B PA3JIMYHBIX TUIIAX IMOPOA PaCHpPCACIICHBI
BECbMa HE PAaBHOMEPHO. ITporcxonuT yMeHbIIEHUE PAJMOAKTUBHBIX 3JIEMEHTOB C TITyOMHOH U
OT KHCJIBIX IIOPOJ K YJIBTPAOCHOBHBIM.

HenoHsiTHO, MoYeMy TaKHe TsKeJble JJIEMEHThI KaKk ypaH (miotHocth 18.7r/cm3, uto B 2.5
pasa 0oJblle ILUIOTHOCTH jKeje3a — 7.86r/cm®) KOHLEHTPHPYIOTCS He B sjape 3emuH, a,
NPAKTHYEeCKH, HA €€ MOBEPXHOCTH.

3emHaa kopa. IlpeacraBneHuss o cocraBe M (PU3NYECKOM COCTOSIHUM 3€MHBIX TIITyOMH

OCHOBBIBACTCA Ha KOMIIJICKCHBIX FGO(i)HSH‘-I@CKI/IX HCCIICAOBAHUAX HCIOP 3eman. I'7maBHBIM
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ABIISICTCA CEMCMUYECKH MeTox (Tped. «celcMma» - COTPSCEHHE), OCHOBAHHBIA Ha W3YyYeHHUH
MyTeH U CKOPOCTEH pacrpoCTpaHECHUs] BHYTPU 3eMIIH YIIPYTUX KoJieOaHUH, BOZHUKAIONMIUX TPH
3eMJIETPSICEHUSIX U BbI3BAHHBIX UCKYCCTBEHHBIMH B3pPhIBAMHU.

IIpooonvHole 8oMHBI- Yacmuybl Mamepuu KOLeOIOMCsA 8 HANPAGIeHUU OBUNCEHUs B0JIHbI
(600nb celicmuueckozo ayua). Ilpu smom co3oaromcsa yuacmku cicamus U pacuiuperus,
PACNpOCMPAaHAIOWUECs. 80 6Ce CMOPOHbL OM 04az2a 3emiempscenus (peakyus cpeovl Ha
uszmenenue obvema). IIpood. 60aHLI MO2YmM pACNPOCMPAHAMCA 6 MBEPObIX, HCUOKUX U
2a3000pasHbLx cpedax, udym ovicmpee Opyeux u nepeviMu NPUXo0sam K HaO100amento.

Ilonepeunvie 6onHblL (peakyus cpedvl Ha USMeHeHUe PopMbl) pACHPOCMPAHAIOMCSA MOAbKO 8
meepobix menax. Yacmuyvl Mmamepuu KonebMomcs 8 NIOCKOCMU, NePRneHOUKYIAPHOU
HAnpaenenuio CelucmMuiecKkozo nyua.

[Tpu aHanu3e M3MEHEHHUs CKOPOCTEW CEeMCMHMYECKHUX BOJH (€CTECTBEHHBIX M HMCKYCCTBEHHBIX),
MPOXOANINX 4Yepe3 3eMHOW map (celicMUYecKoe 30HIUPOBAHUE), BBIICISIOT TPU TJIaBHBIC
chepbl 3eMiH, OTAENEHHBIX APYr OT Jpyra MOBEPXHOCTSIMHU pasjeia, /i€ Pe3KO MEHSIOTCS
CKOpPOCTH BOJIH.

3emuas xopa — 3TO TBepaas BHeHIHsS oOojouka 3emiu. EE momntHOCTh Komebnercss ot 5-20
(12)xm B okeanax 10 30-40xM B paBHHHHBIX 007acTsX U A0 50-75KM B TOPHBIX pErHOHAX.

Ipu Mep=33kM, Pey=2.8r/cm® macca kopel coctaBut 4.7-107tpmu T, mmm 0.8% Bced Macchl
3emnn. Jlo HegaBHEro BPEMEHHU HTOT CJIOM Ha3bIBAIM CHAJbK (KPEMHUN U AIIOMUHHI), B
OTJINYWE OT HIDKHUX CJIOEB, KOTOPHIC HA3bIBAJIM CUMOM (KPEeMHUI +MarHui).

ManTust 3eMJIM pacrpocTpaHseTcs Mo 3eMHON KOpoit 10 TiyOouHbl 2900KM OT MOBEPXHOCTH.

E¢€ nensaT Ha ABe yacTu: BepxHIOKO — ciion «B» 1 «C» o riyounst 900-1000kMm;
Hwxnroro — ciion «D» u «D1» riyounsr ot 900-1000 10 2900kM.

Croit «B» - I'yrHOepra, a cioit «C» - nepexoanbli nim cioii ['onuuunHa.

B cnoe «B» - acmenocghepa. 11on xkontunentamu 80-120 no 200-250km, mog okeanamu ot 50-
60 o 300-400xm. AcTeHocdepa sBisieTcst BOHOBooM - [k bappern, 1916r.
BepxHnsist yacte ManTHH (TBEpAas) BMECTE C 3eMHOW KOpoM — tuTocdepa.

K acrenocdepe npuypoueHO OOJNBIIMHCTBO 3apEeTHCTPUPOBAHHBIX OYAroB MPOMEKYTOUHBIX
3emierpsicennid. [lomararoT, 4To B HEW BO3HMKAIOT MarMaTHYECKHE OYard, 4To 3TO Haubosee
BEpPOSATHAs 30HA TMPOSIBICHUS TMOJKOPOBBIX KOHBEKIIMOHHBIX TEYCHHH W  3apOXKICHUS
BEPTUKAIbHBIX M TOPU3OHTAJIBHBIX IBM)KCHUH 3€MHOW KOpBI, T.€. BaXKHEMIINX 3HJIOT€HHBIX
MPOLIECCOB, MMEIOLIUX HEMOCPEICTBEHHOE OTHOIICHHE K CTAHOBJICHUIO 3€MHOWU KOpBI, K €€
nepopMaiusaM, CTPOEHUIO U cocTaBy. [loamom acmenocghepy émecme ¢ nepekpwvisaowei eé
yacmwvio 8epxHell MaHmuu U 3eMHOU KOpol 00beOuHsiom 6 meKmoHocgpepy.

Huxe acteHocdepsl CKOPOCTh MPOJOJBHBIX BOJH PE3KO BO3PACTAET, IOCTHras Ha IIyOMHAx
900-2000xm 11.3 — 11.4xm/c.

B HIDKHEH MaHTHUU CKOPOCTH MOMNEPEUYHBIX BOJIH XOTS U MPOAOJKAIOT PACTH, HO 3HAUUTEIHHO
MeJIeHHee, yeM B citoe «C» BepxHel MaHTuH, focturas Ha riyounax 2700-2900xkm 13.6xm/c.

Ha ray6une 2900kM HaMeuaeTCs HOBBIM pa3/iell CEMCMHYECKOTO XapakTepa, KOTOPBIH
OTJENSIET MAHTHIO OT siApa. 37ech CKOPOCTH MPOAOIBHBIX BOJH CKAauKOOOpa3HO MagaloT ¢
13.6xM/Cc B OCHOBaHMH MaHTHH 10 8.1km/c B siape.

AtMmocdepa. Bepxuss rpanuna 700-800km, unn maxke 900-1000km, a ¢ yuetoM 3K30cdepsl
2000-3000xMm, B HacTosmiee BpeMs comepkHT 5.3 - 10°TpiH T Bo3ayXa, UTO COCTABJISAET OAHY
MUJUIMOHHYIO 4acTh Macchl 3emin, okoso 90% maccel aTMocdepbl MPUXOAUTCS HAa HIKHUE
10xm. ITnoTHOCTH BO3yXa Ha ypoBHe Mops 1.3 - 1073r/em®,

Tponocgepa. Jlo 10-12xm, GopMHUPYIOTCS MTOTO/Ia U KJIUMAT, MOIIIHBIE BO3AYIITHBIC TCUCHHUSI,
LUUKJIOHBI U AHTULIMKJIOHBI.

Cyxoi Bo3ayx coctout: azor 78.08%, xucmopon 20.95%, apron 0.93%, yraekucielil ras
003%, B MambIX KOJMYECTBAaX OJaropojanHele Ta3sl U Bojxopod. IIeib mnpuponmHas u
aHTPOMOreHHas.
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Temmepatypa mennenHo nmoHrmkaercs: 10 muayc 60-70°C na Beicorax 10-12kwm.
Cmpamocgepa. Jlo 50km. Jlo 40km temmeparypa ot -40 mo -50°C, 3arem ObIcTpO
Bo3pactaer 1o +15°C. B HacT. BpeMsi oOHapyXeHa aKTHBHAas LUPKYJSIMS BO3IyXa B
ctparochepe. BaxkHo Hammuume 030HOBOTO cJiosi Ha BbicoTax oT 17 mo 30kM, KOTOpBIA
3aJIepKUBACT yIbTpaHOIeT.
Meszocghepa. Boicotsr 50-80xmM. ['a30BBIif cocTaB, ¢ mMpeoOIalaHMeM KHCIOpOJa M a30Ta,
OYeHb ycTOMUUB. TemmnepaTypa OT HIKHEH rpaHuUIlbl K BepXHel noHmxaercs ot -70 no -90°C.
VY BepxHel rpaHuIlbl 00pa3yroTcs cepeOpucThie 001aka, COCTOSAIINE M3 MEIKUX KPUCTATUIUKOB
TBJA.
Tepmocgpepa. (Bepxusisi rpanuna okono 800-1000xm). Hambomnee pa3pekeHHBIA CIOW C
MOBBIIICHHOW MOHU3AIUEH C CYIIIECTBEHHBIM MOBBIIICHHUEM TeMIlepaTypsl. T-pa u3MeHsercs oT -
90°C na h oxomo 80xMm 10 400°C mpu h okono 200kM.

I'mapocdepa pacnonaraercs MEXAy aTM. U TBEPAOW 3€MHOU MOBEPXHOCTHIO. [IpepriBrCTas
BOJIHasi 000JI0YKa 3eMJIH, KyAa KpoMe MHPOBOTO OKeaHa BXOJAT BCE HA3€MHBIC U IOJA3EMHBIC
BO/IBI.

B cocrage I'-cepst 3 ocH. Tuna: okeaHocgepa (MOps U OKE€aHbl); BOJbI CYIIH; JETHUKH.

[TpoMexxyTOouHOE TOJI0KEHUE — MOJI3EMHBIE BOJIBI, COCPEIOTOYEHHBIE B JINTOC(EPE, HO TECHO
CBsi3aHHBIE ¢ Bojamu [-cdepsl.

[To B.M. BepHanckoMy KOJIMYECTBO BOJI OLICHUBAETCS:

Oxkeanbl — 1370MiH. KMS;

Ha cyme — 4MiH. KMS;

MatepHuKoBbIX JbJ10B — 16-20MIIH. KM
[Mom3eMHBIX — 400MITH. KMS. Bcero - 1.8vmpa. km®.

XuM. coctaB ruzipocepsl pazaryueH A BOJ CYIIX U MUPOBOTO OKeaHa. B okeaHckoi Bojg, B
cpennem 35t couneit B 111. [IpecHsie Boasl 10 11/,

lunpocdepa urpaer B Te0JIOrHUECKON MCTOPUM PA3BUTHS 3€MIIM OJHY M3 CAMBIX BaXKHBIX
poneil. B e€ mpenenax BO3HUKIA M Pa3BUBACTCS KU3Hb, MPOXOAAT CIOKHEHIIYIO 3BOJIIOLHIO
3eMHBIe OpraHu3Mbl. B rugpocdepe oOpasyroTcs W pa3BHBAIOTCS CBOEOOpasHbIC JIaHAIIA(TEHI,
0CaJI0YHbIE TOPHBIE TOPOJIbI U penibed 3emin. JdaTp npumepsl.

Buocpepa. Obosouka 3emsin B KOTOPOH cocpenoToueHa >KU3Hb, - Obla BBIACIICHA B
1875r aBcTpuiicKUM reosioroM 3. 3F0CCOM, OJIHAKO €€ 0c000€ 3HAYEHHUE ISl TEOJOTUYECKUX U
T€OXMMHYECKHX TPOIECCOB OBLIO BBISIBJICHO 3HAUMTENBHO MO3ke akan. B.M. Bepranckum.
buocdepa oxpyxaer 3emito crutomHoi 000m09koid. TOIBKO KpaTephl IEHCTBYIOMNUX BYJIKAHOB,
MIOTOKM HE 3aCTHIBLICH JIaBbl M, MOXKET OBITh, HEKOTOpPHIE 3aMKHYTBIE BOJOEMBI C OCOOECHHO
BBICOKOW KOHLIEHTpalKeld MUH. COJIEH M KHUCIOT MOTYT CUMTAThCS BPEMEHHO O€3)KU3HEHHBIMU,
HO TOJIBKO BPEMEHHO.

Hwxnsst rpanuma 6uocdepsl (mo BepHaackomy) «IoJpDKHA JiekaTh BBINIE oOJacTew, rie
TOCIIO/ICTBYIOT TOpsiUME Mapbl BOABI U TeMIleparypa He omnyckaercs Huxke 100°C, B cpeqHem Ha
ypoBHE 3-4KM OT ypOBHSI F€OMJIa», T.€. TMOJIOKEHUE 3TOW TPAHMIIBI ONPEAEISIETC MpEeAeIbHON
TEMIIEPaTypOH, TP KOTOPOM MOT'YT CYLIECTBOBATH IPOCTEUIINE OPTAaHU3MBI.

[To moxpcueram BepHaackoro macca >kuBoi opranndeckod marepuu Ha 3emse - 0.001% ot
MAacCChI 36MHOU KOPBIL. boJibiias €€ 4acTe B OKEaHe B BUJIE INIAHKTOHA.

['eonornueckoe 3Ha4YeHHE JKMBBIX OPraHu3MoB oOrpoMHo. IlpomyckaroT uepe3 cebst u
nepepadaThIBAIOT OONBIIOE KOJTUYECTBO BEIIeCTBA.  3a 13 JeT opraHu3Mbl MPOITYCKAIOT Yepes
ce0s Takoe KOJIMYECTBO yriepoza, Kotopoe B 10 pa3 MpeBbIIIAET BCE €ro coAepkKaHue B 3eMHOMN
kope. B.M. BepHanckuii cuntaer Bechb KUCIOPOJ arMochepsl MPOAYKTOM >KU3HEACSATEIbHOCTH
opranu3moB. CKOIUICHHSI KAMEHHOTO YT, Topda, HedTH, Mena, U3BECTHSIKOB (OpraHOTCHHBIX ),
(hochopuUTOB, MHOTHX KEJIE3HBIX M MApPTaHIEBBIX PYA U T.II. — PE3yAbTaT KU3HEACATCIbHOCTU
OpPraHU3MOB, TAK)XX€ KaK U IMOYBBI pE3yJIbTaT B3AMMOJICHCTBHS UX C TOPHBIMU IOPOJAMHU.

20-22 sneMeHTa MOTYT KOHIIEHTPUPOBATHCSI B OPTaHU3MaX B 3HAUUTEIBHBIX KOJIMYECTBAX. ITO
Pb, Zn, Ni, Pt, Be, U, peakue 3eMiid U Ipyrue 3J€MEHTBIL.

3
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KoHnTpoabHBIE BONPOCHI:
1. HazoBuTE OCHOBHBIE JIEMEHTHI peiibepa KOHTHHEHTOB. JlaliTe nX XapaKTepUCTUKH.
2.Yto Takoe reoun?
3. KakoBo 3HaueHne maruurochepst?
4. Y10 Takoe marHuTHOE ckioHeHue? Haknonenue? HanpsxeHHOCTH?
5.U3 xakux obosouek mim reocep coctout 3eMHOU map?
6 Ha3zoBute MeTOAbI MO3HAHNS BHYTPEHHETO CTPOCHHUS 3EMITH.
7.Ha xaxue ciou pazgemnsercs atMocdepa?
8.Kakue atMmocdepHbIe SIBICHUS MIPOTEKAIOT B cTpaTocdepe, me3ochepe, noHochepe?

Ypok 3

Tema 3emHast kopa. XMMHYECKU M1 MUHEPAJIbHBIN COCTAB 3¢MHOM KOPBI.
Inan:

1.CTpoenne 3eMHOI KOPBI.

2.BeniecTBeHHBIN COCTAB 36MHOM KOPBbI.

3.IloHsiTHE 0 MUHEpaJaxX U UX Npoucxoxaenne. Knaccupukanus.
4.XapaKTepUCTHKA OCHOBHBIX MOPO000Pa3yl0NIUX MUHEPAJIOB.

S5.I'opubie nopoasl. IIpoucxoxnenue.

JIutocepa — no raybunst 50-70 kM ot moBepxHocTH 3emiuu. Jlutocdepy wyacto
Ha3bIBAIOT «3E€MHOW KOpBI» W pa3lelsioT Ha TPAaHUTHYIO W 0Oa3zambToBYlO0 00ojouku. C
MOBEPXHOCTU 3eMJIH JIuToc(epa MpeaCTaBiIeHa U3 HEOOBIIOM 10 MOITHOCTH TOJIIIE OCAJOYHBIX
MOPO/I.

B nelicTBUTENHHOCTH 3eMHAsl KOpa COCTOUT M3 JIETKOIUIABKUX CHJIMKATOB C MpeobiagaHueM
almoMocHiINKaToB. bonble Bcero B 3eMHOI Kope conepkutcs kucinopoaa (49.13%), kpemuus
(26%), n amtomunus (7.45%). Kucinopon B 3eMHON Kope coaepkuTcs B (GopMe OKCHIOB, B
cpennem: SiOz — 58%; Al203 — 15%; FeO u F203 — 8%; CaO - 6%; MgO u NaO — 4%; K.0 -
2.5%

['panunia 3eMHOM KOpBI OT HIKEJISKAIIEH MAaHTUN XapaKTEPU3YeTCsl BO3PACTAHUEM CKOPOCTH
CeCMUYECKUX BOJH: MPOJNOJBHBIX OT 5.57-7.6 1o 7.9-8.3km/c; momepeunsix oT 3.36-3.7 no
4.5-4.7xmC.

[ToBepXHOCTHBIN pa3ziesl OTKPHIT FOTOCIABCKUM ceiicMoioroM A. MoXopoBUYMYEM U HAa3BaH

MOBEPXHOCThIO MoxopoBrunya win Moxo.

MmuHepai - 3T0 IPOAYKT (PU3UKO - XUMHYECKHX TporeccoB. [0 MCTOUHHMKY SHEPruu
MpoLIeCChl MUHEPAI000pa3oBaHus pa3AesaioTcs Ha TpU OObIINE TPYIIIbL:
| - sHAOreHHBIE, CBSI3aHHBIE C BHYTPEHHEN 3HEpruei 3eMiu.

Il - sx30TeHHBIC, CBsA3aHHBIC ¢ SHeprHuel CoHIa.
Il - meramopduueckue, CBA3aHHBIE C METAMOP(HUUECKUMHU TIPOIIECCAMH.

DHJIOTeHHbIe (TTyOMHHBIE) TMPOIECChl MPOTEKAlOT B HeApax 3eMJIM M CBS3aHBI C
MarMaTu4eCKOu eI TENbHOCTBIO.

[Tpouecchl 3acThiBaHMsI MarmMbl BeAyT K OOpa3oBaHUIO Pa3IUYHBIX MarMaTH4YeCKUX
TOPHBIX TOPOJ, a OTAEISAIOTCS OT MarMbl Ta30BbI€ U BOJHBIE PACTBOPHI MEPEHOCIT pa3IUyHbIC
BELIECTBA, KOTOPbIE IPU COOTBETCTBYIOIIUX YCIOBUSX, HAIIPUMED, B TPELIMHAX, BBIICISIOTCS B
BHJI€ MUHEPAJIOB.

3HI[OF€HHBI€ MMponeCCChI CBA3aHbI C ACATCIIBHOCTEIO MarMabl. CpeI[I/I HUX BBIACIAOTCA:
A) CoOCTBEHHO MarMaTH4EeCKHe
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b) [lermatutoBbie
B) [TaeBMouTOBBIE
I') 'mnporepmainbHble
A) K co0CTBEeHHO - MAarMaTH4ecKUM MpoiieccaM 00pa3oBaHUs MUHEPAIOB OTHOCATCS T€, TPH
KOTOPBIX MHUHEpaJibl 00pa3yIOTCsl HEMOCPEACTBEHHO MpPHU KPHUCTAIIM3AlMM MarMbl. MIMeHHO
TakuM 00pa3oM BO3HHMKJIM BCE MHUHEpaibl, CIAaralpliie MarMaTU4eCKue TOpPHbIE MOPOJbI.
Hanpumep, rpaHUT COCTOUT U3 MOJIEBBIX ILIATOB, KBAPLia U CIIOIBI.

BropocTtenennble MuHepanbl (aKIECCOPHBbIE) MHUHEpaibl TIpaHUTa - amaTUT, LUPKOH,
OPTUT M JpYrMe€ TaKXKe HMEIOT MarMaTM4ecKoe IMPOUCXOXKJAeHue. Marmatuueckoe
MIPOUCXOXKACHUE UMEIOT MHOTHME NMPAKTUYECKH Ba)KHbIE MHHEpPAJbI - allaTWT, anmas, IUlaTHHA,
pYZIbl XpOMa, HUKEIIA, MEAH, XKelle3a U T. 1.
b) IlermaTuTOBBII MpoOLECC
[Ipu kpucTa/UIM3allMM TPAHUTHOM Marmbl, 00pa3yercss OCTaTOYHBIH CHIIMKATHBIA pacljiaB,
Oorarblii COCIMHEHUSMU PEIKUX M PEIKO3EMEIbHBIX AJIEMEHTOB U JIETY4YHMX BEIECTBAMHU -
MUHEPAIN3aTOpaMU. OJTO CHJIMKAaTHBIA  pacIulaB BHEAPSAETCS BO BMEILAIOLIUE IOPOJBI,
3alMoNHSIeT B HUX TPEIIMHBI M TOJOCTHM U  KPHUCTALIM3YACh, 0Opa3yeT >KuJbHbIE
KPYNHOKPHUCTAJIIIMYECKHE TENA - IETMATUTHI.

[TermatuTel O6oraThl pa3aMYHBIMM MUHepajlamMu. Kpome TiaBHBIX MOPOI000pa3yIOIINX

MUHEPAJIOB - MHUKPOKIMHA, IUIarMOKIA30B, KBapla W OHOTUTAa - 4YacTO BCTPEUYAIOTCS
TypMaJHHbl, OEpUILI, CIIOAYMEH, JIETIHIOJIUT, TAHTAIUT, KOJTYMOUT, MUHEPAJIbI PEIKUX 3EMEIb U
IpyTHE.

[lermMaTuTOBBIE KUJIBI MOTYT UMETh UIMHY B HECKOJIBKO KHUJIOMETPOB M HECKOJBKO JIECATKOB
MOIIHOCTH.

MuHepanbsl IErMaTUTOB JOCTUTAIOT OONBIIMX pa3MepoB. Hampumep, KpucTamibl criogymeHa -
MUHEpaia, cojaepxauiero Jutuii gocturaioT uHoraa 14 m B anuny (CHOA) . Kpucramis
JIBIMYATOTO KBapia Moryt npocturath 4 T. (bpaswius), kpucrtamn Oepwiiia, HaWIEHHBIM B
nermMaTuTax Manarackapa, umen ainuHy 18 m u Becun 6onee 300 T.

[lermaTtuTOBBIA MpOLECC OAMH W3 OCHOBHBIX MPOLIECCOB MHUHEPAIOOOpa30BaHMUs,
MErMAaTUTHl  SIBJISIFOTCSI MCTOYHUKOM CIIOJBI - MYCKOBHUTA, PEAKUX METAIJIOB - JHUTHS, U
KEpaMU4ECKOTO CHIPBS.

B) [IneBMaanTOBBIH MpoLecc. (KITHEBMa - 110 - TPEUYECKU - «Ta3»).

ITHeBMAaTOJIM3 - 3TO TIpoLIecC 0Opa30BaHUsI MHUHEPATIOB U3 Ta30BoM ¢a3zpl. Ha HeKoTophIx
dTamax KpUCTAUTU3alMKd MarMbl BO3MOXHO OT/eNieHue ra3oB. [1o Mepe mpoaBuKeHHsI BBEPX 1O
TpEIIMHAM 3TH Ta3bl OXJIAXKAAIOTCS, PEarupyoT APYr ¢ IPYroM U BMENIAIOIIMMHU MOPOAAMH, B
pe3ynbTaTe 4ero 00pa3yroTcss MUHEPAIbL.

IIpoayKThI NHEBMATO/IN3A - MHEBMAJIUTHI - Pa3/IEISAIOTCS HA BYJIKAaHUYECKUE U TITyOMHHBIE.

1. Bynkanuueckue nHegmanumpl OOpa3yIOTCS B BYJIKAHHMYECKHUX OONACTSIX 3a CUYET Ta3oB,
OTJEJNSIIOIIMXCS OT MarMbl BOJM3U MOBEPXHOCTH MM HAa MOBEPXHOCTH 3eMiu. Bynkanuueckue
ra3pl B OTPOMHBIX KOJIMYECTBAX YXOISAT B aTMOcdepy depes jKepiia ByJKaHOB U TPEIIUH BOKPYT
KpaTepoB. [ TaBHBIMH Ta3aMu TIPU M3BEPXKEHHSX sBIsttoTces mapsl Boasl, HCI, H2S, SO2, CO 2,
CO, H2, O 2 u NH4 Cl, xmopuctsie u cepuuctbie coenenenust Na, K, Ca. B razax takxe
OOHapYKUBAIOTCS XJIOPUCTHIE COCAMHEHMs JKele3a, MEeAM, Maprasiia, CBHUHIIA, COEIWHEHUs
6opa, Gropa, 6poma, pocdopa, MbIIbSIKA, CYpPEMBI U JIP.

B npomecce Bo3roHa ra3oB TpelIMHax JaBOBBIX IOKPOBOB M KpaTrepax BYJIKAaHOB
MPOUCXOTUT O0pa3oBaHWe MUHEPANoB. [IpeMMYIIECTBEHHO JTO XJIOPHIBI, Cylbdarel -
MUHEpaJIbl, IETKO paCTBOPUMBIE M TIOATOMY He HalbJto1aeMble B O0JIbIIOM KojaudecTBe. OOBIYHO
BCE MUHEpAJbl, OOpasyromuecs NpHU BYIKAHUYECKOW JEATEIbHOCTH, MMEIOT BHUJ HAIETOB,
MEJIKOKPUCTAUIMYECKUX KOPOYEeK WM 3eMJIMCTBIX arperartoB. [lpumepamu o0OpazoBaHus
MUHEPAJIOB MOT'YT CIIY)KHTb CJICIYIOIIHE PEaKIUU:
2FeCl3+2H,011Fe;03+6HCI 2H2S+0,=2H2+2S

——
cepa
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Ob6pa3yrorcs MuHepaisl (Cyab(pHUI0B) - TUPUT, MAPKA3HUT, TUPPOTHH, XaJbKOIUPUT, CHaTCPUT U
Ap-.

2. _I'nyounnsle nHegmanumsl OOpa3ylOTCS B TOM cliydae, KOTJa Tras3bl OTHEISIOTCS OT
MarmMaTU4YecKoro oyara B Hejipax 3eMHOU KOpbl. OHU MPOCAYMBAIOTCS CKBO3b MX XUMHUYECKHUN U
MUHEpaJIbHBIA cocTaB. CTeneHb XUMHUYECKUX MpeoOpazoBaHHUil MOPOA MOJ JeHCTBUEM Ta30B
3aBHCUT OT HUX XHUMHYECKOW aKTHUBHOCTH, COCTaBa IOPOJ, TEKTOHHYECKOTO CTPOEHUS U
JUTUTENILHOCTH Tnporiecca. K riryOMHHBIM MHEBMAIUTAaM OTHOCSAT HEKOTOPBIE JKUIIbHbIE Tena (Tena
BBITIOJIHCHUSI TPEIIMH) M Tpeuzepbl. ['peisepsl - moponabl, oOpa3oBaBIIMEcCs Oiaromaps
nepepadoTke MarMaTHYECKUMHU SMaHalMsAMU (Ta3aMH M BOJHBIMU PAacTBOpaMH) TPAaHUTOB H
KWIbHBIX ~MarMaTHYeCKHX TMOpojA, a Takke dJ(PQGy3uBOB U HEKOTOPBIX OCAJOYHO -
MeTamMop(uYeckux mopoj, OoraTelx KpemHe3éMoM u  rimHO3éMoM. (PammonanbHoe
WCIIOJI30BaHUE MTPUPOTHBIX OOTATCTB).

Heo6xoanmMo npuBecTy CBeICHHS O rpel3eHax, UCIOIb30BaHUE FOPSYNX HCTOYHUKOB.

B muHepanornyeckoM OTHOIICHHWH B Tpei3eHax pe3ko mpeoOmamaer kBapil. Kpome Ttoro, oHn
MOYTH BCErJa COAEP)KAaT MYCKOBHUT, 4acTO JIMTHUEBBIC CIIOJBI, TOMAa3, TypMaluH, pyTtuwi. U3
PYOHBIX MHHEpPAJOB KAacCUTEPUT BOJIb(GPAMHUT, B MEHBIICH CTENEHU MOJUOIECHUT H
apceHonupuT. Hepenko B rpelizeHax MOXHO BCTPETHTHh Oepuiul, 0OCOOEHHO XapaKTEepHa €ro
Mpo3payHasl pa3sHOBHUJIHOCTH I[BETA MOPCKOW BOJbI - aKBaMapHH, SIBIISIIOIIAACS AParoleHHbIM
KaMHEM.

Tuopomepmanvusviii_npouecc. I'iapoTepmsbl - TOPIOYHE BOJHBIE PACTBOPHI, OTAEISIONINECS OT
MarMbl WIH OOpa3yloliuecss B pe3yjbTaTe OXIKEHHsS Ta30B. [ MapoTepManbHbIE pPacTBOPHI
BBIHOCAT M3 MarMaTHYeCKOro ouyara Ueiblid psii coequHeHUuN MeTauioB. OOBIYHO THIPOTEPMBI
(pacTBOpBI) MO AAaBICHUEM JBUTAIOTCS BBEPX, K MOBEPXHOCTH 3eMJIH. [Ipu CBOEM NBHXKEHUU
OHHU HCTIONB3YIOT pa3InyHble TEKTOHUYECKHE HapyIIeHUs, TPEIIMHBI, 30HbI KOHTAaKTOB. [1o mepe
yIaJIeHHsT pacTBOPOB OT MarMaTH4ecKOro ovara TeMmIieparypa MX najnaer. B pesynbraTe
MaJeHus TEMIIEPATyphl U PeaklMii ¢ BMEUIAIOIUMHU TOPOJaMH THAPOTEPMBI CBOM TPy3 OTJIAararoT
B BUJIC MUHEPAJIOB.

['unporepmbl OOBIYHO ABMXKYTCS MO TpeliuHaM, popma O0NbIINHCTBA THAPOTEPMATbHBIX
MUHEPAIBHBIX TeJ - )KUJIbHAS.

['maBHEHIIMM KWJIbHBIM MUHEPAJIOM fBJIE€TCS KBapll. ['MapoTepMbl MOTYT OBITh BBICOKO
(450-300 °), cpeane (300-200 °), au3koremnepatypubie (Hike 200 ©).

Kak mpaBuio, BBICOKOTEMIIEpATYpHbIE T'HAPOTEPMAIbHBIE MHUHEpaJbHbIE  Tela
pacrionaratorcsi OmKe K HHTPY3UH, B TO BpeMsl Kak HU3KOTEMIIEpaTypHbIe SBISIOTCS Hanbosee
yaanéHHbIMA. DTO BENET B HM3BECTHOM CTENEHU K 30HAIBHOMY PACIOJIONKEHHIO MPOIYKTOB
THJIPOTEPMAIIHOTO IMPOIEcca MO OTHOIICHUIO K TOW MHTPY3UH, KOTOPOH OHHU 00s3aHBI CBOMM
MIPOUCXOKICHHUEM.

Tak, Ommke K TpPAaHUTHOM MHTPY3UM U B CaMOM HHTPY3HBE  paclojararoTcs
TUIPOTEPMAIIbHBIE JKUJIBI C BOJIBYPAMUTOM, KACCUTEPUTOM, MOJUOIEHUTOM, Jajnee - >KUIIbIL C
cynbpuramMu MeaM, CBHHILIA M IIMHKA, cepedpa, 3areM cypbMbl U pTyTH. OmHaKo momoOHas
30HAJIBHOCTh HE SIBJISIETCSI CTPOrO KOHIIEHTPUYECKOW, MPOSBISETCS HE BCera W XapakTepHa
JTUIIb JUIS CPaBHUTENHHO HeOONbmmx (o 10 MM B TOMEpEYHHWKE) TPAHUTHBIX INTOKOB.
I'unporepmbl Tak ke, KaKk M ra3bl, IPOCAYMBAIOTCS CKBO3b OOKOBBIE MOPOJIbI, XMUMHYECKU
pearupyroT ¢ HUIMH, 3aMEIAIOT UX, IPUBHOCS HOBBIE COSIUHEHHUSL.

Tak BO3HHMKAIOT KOHTAKTHO - METAaCOMAaTHYEeCKHE Teja, HMMEIOIIUEe YacTo TpyOuaTyro WId
HEMpaBWIbHYIO (pOpMy U 3ajeraromiye O0bIIel YacThI0 Cpein KapOOHATHBIX MTOPOI.

[Tpu ruaporepmanbHON mepepabOTKKM BMEHIAIOMIMX MOPOJ 3TH TOPHBIE MOPOABI MOTYT
ObITh CHJIBHO H3MEHEHBl. bak, mpu IeilcTBUM THAPOTEPMAIbHBIX pPACTBOPOB Ha OoraTbie
MarHveM yJIbTPaOCHOBHBIE TOPOJbI U JOJIOMUTHI 00pa3yroTcst acOecT, TalbK, MarHe3uT, a
JeCTBUE HU3KOTEMIIEPATYPHBIX CEPHOKHUCIBIX THAPOTEPM HE OoraThle IIeToYaMH MOPOJbI
BENIET K 00pa30BaHUIO aTyHHTA.
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I'uapoTrepmanbHOE TPOMCXOXKACHUE HMEIOT OOJBIIMHCTBO PYA LBETHBIX, PEIKUX H
pPaIlMOAKTHBHBIX METaIOB, 30JI0TO, a TakKXe pa3jiuyHble HEMETAIMYECKUE TIIOJIC3HbIC
HCKOTIaeMbIe.

Crnemyer OTMETHTB, YTO THIPOTEPMAIbHBIC PAa0OTHI PACTBOPHI, HECYIINE OPYIHCHUE, HE
OGHS&TGHBHO JOJIZKHBI 6]:ITB MarMaTU4eCKUMHU. DTO OCHOBLIBAETCS Ha ciaeayromemM, BMECTEC C
OCaJIOYHBIMH TTOPOJIaMHU B TIIyOOKHE TOPH3OHTHI JTUTOCHEPHI MOMAJAI0T O'POMHBIC KOJIHYECTBA
BOAbI U T'a30B KAaK B CBO60,Z[HOM BU/C (HOI[3€MHBI€, IIJICHOYHBIC U I[p.), TaK U B CBA3aHHOM
(kpucTayM3anMoHHas, KajouaHas Boja). Bcs muTocdepa kak ObI MPOMUTHIBACTCS BOJOW U
ra3amMu.

JK30reHHbIe MPOLEecChl MUHEPAT000pa30BaHUs MPOUCXOAUT B MOBEPXHOCTHON 30HE
3eMHOM KOpbl. ['1e mpoTekaeT mpolecc pa3pylieHUus: MUHEPATIOB U TOPHBIX mopoa. [IpoaykTel
pa3pylieHus] MOTYT NEPEHOCHTHCS BOAHBIMH M BO3AYIIHBIMM IIOTOKAaMM Ha 3HAYUTENIbHBIC
paccrosinus. HekoTopele MHHEpaibl M MOPOABI MOTYT MPU ATOM IEPEXOAUTH B PACTBOP H
MUTPHUPOBATH B B pACTBOPEHHOM BUJIE, JOCTUTAsI MOPEN U OKEAHOB.

B pesynbTare ¢u3nuecKkoro BBHIBETPUBAHUS MPOUCXOJUT MEXaHMUYECKOE pa3pylIeHHE
MOPOJ ¥ MUHEPAJIOB X JAe3uHTerpanus. O010MouyHbIN MaTepuan 100 ocTaéTcss Ha MecTe, 100
MEPEHOCUTCSl  BOAHBIMU MMOTOKamMH. HOBBIX MHHepanoB Npu 3TOM He oOpasyercs, HO B
pe3yabTare MEXaHHUYECKOro pa3pylIeHHs, MEPEeHOCca W OTIOKEHUS OOpa3ylOTCsl POCCHINU -
BaYKHBI HCTOYHUK MHOTUX LIEHHBIX MUHEPAJIOB.

[Ipyn XxuMU4eCKOM BBIBETPUBAHUU MPOMCXOAUT XMMHUUYECKOE Pa3I0kKEHHUE MUHEPATIOB U
00pa3yloTcsl HOBblE MUHEpAJIbl, YCTOWYHMBBIE B MOBEPXHOCTU YCIOBHSIX. 31€Ch MPEXKIE BCETO,
HA/I0 OTMETHUTH TaK Ha3bIBaeMbIe OCTaTOYHBIe 0Opa3oBaHusA. [Ipu pa3noxeHUU TOPHBIX MOPO,
COJiep>Kalllie pa3jMyYHble CUJIMKAThl M alIOMOCHIIMKATBI, MPOUCXOJIUT BBIHOC PACTBOPUMBIX
IIPOAYKTOB (COJIM Kajus, HaTpus, KajblLMs, MarHus), a TPYyJHOPACTBOPUMBIE MPOAYKTHI -
TJIMHO3EM M KpEMHE3EM - OCTAIOTCSl Ha MECTE€ pa3pyIICHUs WM UCHBITHIBAIOT HE3HAUUTEIHHOE
IIepEMELICHHUE.

OO6pa3oBaHre KOATUTa MPOUCXOUT T10 CIEIYIOIIEH CXeMe:

K[AI SizO3]+CO2+H200Al4[Si4010](OH)2+K2CO3+SiOx.

BokcuTamMm Ha3bIBaIOT OCTATOYHBIE OOpa30BaHMsSI KOPHI BBIBETPUBAHUS, OOOTAIIEHHBIC
ruapookuciaamu amoMuHus. [Ipoueccel oOpa3zoBaHHs KaOJMHUTA U OOKCHUTOB HOCST Ha3BaHHE
COOTBETCTBEHHO KAOJNWHU3ALUA M OOKcHTH3amus. BO BCKPBITBIX 3pO3ueH PYyIHBIX >KUIAX
MepBUYHBIC (THAPOTEPMAIIbHBIC W JIp.) PYAHBIE MHHEPAbI, B OCOOEHHOCTH CYIb(HUIBI, JETKO
pa3pymiaroTcss ¥ TEPEeXOIsiT BO BTOPUYHBI, OKUCIICEHHBIE MHHEpANBl - CYJIb(aThl, OKHUCIHI,
KapOOHATHI U APYTrUe COCTUHEHUS.

B camoif BepxHel uacTM OKHCJICHHUS, OOraTtoil KHCIOPOIOM, CYIb(UIBI OKHUCISAIOTCS B
cynbdartsl, HaIpUMeED,

CuFeS2+402=FeS0Q4+CuSO4

Ocanounplii mpomecc. XMMHYECKOE OCAKICHUE MHUHEPAJIOB MOMKET MPOUCXOAHWTh Kak W3
WCTUHHBIX, TaK U3 KAJIIOUIHBIX PacTBOPOB. B 03&pax m MOpSX BO3HHKAIIM TaKUE YCIOBHS, KOT/Ia
pacTBOpEHHBIE BEIECTBA HE MOTJM OOJbIlle HaXOIUTHCA B PAacTBOPE W BHINAAANU B OCAJOK.
TakoBO TPOUCXOXKIEHUE PA3TUYHBIX COJCH: THUIICA, TalluTa, KApHENIUTa W Ap. (XUMHYECKUE
ocaJku). 3/1ech HaKOIUIEHUE COJIel MPOMCXOAUT B YCIOBHUSX CYXOro KiMMaTa MpH UCHapeHuu
MOPCKHX (pexke KOHTHHEHTAJIbHBIX ) BOJI.

OO6pa3sier: ['urica, anruapura, raaura.

MeTtamop¢duueckuii nmpomecc MuHepasoOpazoBaHHUs OyIeT HMPOMCXOIUTHh B Oojee TIyOOKuX
30HaX JINTOC(EpHI, Te CYIIECTBYIOT UHbIE TEPMOJAMHAMUYECKUE YCIOBUS, YEM Ha TIOBEPXHOCTH.
[Tpu BeICOKHX TeMIepaTypax u JaBICHUU MPOUCXOAUT 00€3BOKUBAHKE, TEPEKPUTACTAILTU3AINN
U MeTacoMaTHYeCKUX sBIeHUIX. OOpazyloTcss MUHEPaJIbl KaK BOJUIACTOHUT, TPOCCYIISP.
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B koHTakTOBOW 30HE (KOHTAKTOBBIA MeTaMoppu3M) 00pa3yloTCsi CBOCOOpa3HbIe MOPOIBI -
CKapHbl. XapaKTepHbIMU MUHEpaJIaMU CKapHOB SIBJIAIOTCS] MUPOKCEHHBIMU MUHEPAJIaMH CKapHOB
SBJISIIOTCS IUPOKCEHBI (IMOTICU, TeeHOEPTHUT), TpaHaThl (rpoCCyIisip, aHAPAAUT) U JP.

B cBs3u ¢ Tem, uTo B 3TOM TemMe MHOro mHdopmaiuu (HOBBIE TEPMHUHBI), TTIO3TOMY B
KOHLIE 3aHATHUS HYKHO ITOBTOPUTH BCE TEPMUHBI U IIPOBECTH KOHTPOJIb YCBOEHUS MaTepHUaa.

Xapaxkmepucmuka 0CHOBHBIX NOPOOOOOPAZYIOUUX MUHEPATIO8.

H3BecTHO, uyTO (PU3MUECKHE CBOIICTBA MHMHEPAJIOB HUMEIOT OO0JbIIOE MPAKTUYECKOE
3HaueHUE (MarHUTHOCTh, TBEPAOCTh, OMTHUYECKUE CBOMCTBA, PAAMOAKTUBHOCTh U JIp.) U OYCHBb
BaXXHBI U1 UX TUArHOCTUKU. OHU 3aBHCIT OT XMMHYECKOIO COCTaBa M THUIA KPUCTAIIIMUYECKON
CTPYKTYpHI.

[InoTHOCTP MUHEpANIOB KOJEOJETCS OT BEIIMYWMH MPUMEPHO MaBHBIX eauHMIe, 10 23,0 r/cm3.
OcHoBHast Macca MUHEPaJIOB UMEET TUIOTHOCTH OT 2,5 1o 3,5 r/cm3.

MuHepaiasl 1O IUIOTHOCTH YCJIOBHO MOXXHO pa3feiuTh Ha 3 rpynnsl: Jérkue (1o 3 r/cm3),
cpennue (ot 3 10 4 r/cm3) u Tsxénsle 6omee 4 r/cM3, HEKOTOPbIE MUHEPAJIBI JIETKO Y3HAIOTCS
o 60bII0M TII0THOCTH (Oapuii 4,6, ieppycut 6,5 r/cm3).

DranoHaMu MIKajdbl TBEPAOCTU SBISIOTCS CIEAYIONIME MUHEpA, PAcIOJOKEHHBIE B TMOPSIKE
YBEJIWYCHUS TBEPIOCTH:

Tanbk

['unc

Kaneur

OIr00puUT

Anatur

OpTtoxkia3

Kgapig

Tona3

. Kopynn
10. Anmas

CoNo~WNE

Braemnnii Bun muHepanoB pasnuueH. OH omnpefersieTcss WX pasMepaMu M MOpPQOJIOTHEH.
BuemHuii BHJI OrpaHUYCHHBIX MUHEPAJIOB WM WX TrabuUTyC omperensercs mpeodiagaHueM
TpaHel TeX WM HMHBIX NPOCTBIX ¢GopMm . ['abutyc MuHEpasoB MOXET OBITh KyOWYECKHM,
OKTadIPUYECKHUM, TETPAdAPUICCKUM, IPU3MATUICCKUM H T.].

Hanpuwmep, kyOnueckuii rabutyc uMeroT: (pIroopuT, MUPUT, TATUT U T.1I.

Bcerpeuarorcst MuHEpanbl, KOTOpPbIE HMMEIOT HE CBONCTBeHHYO uM ¢opmy. I[lomoOHbIE
00pa30BaHMs HA3BIBAIOTCS «IICEBAOMOP(Oo3aMm» (TICEBIIO - TYKOM).

1. B caMOpoHOM COCTOSIHMH B TPUPOJE H3BECTHBI OKOJIO 40 XMMUYECKHUX 3JIEMEHTOB, HO
OOJBIIMHCTBO W3 HHUX BCTPEYAETCS OYEeHb peako. YacTto Bcrpedaercs : 3010TO, cepedpo,
IJIaTUHA, OCMHUH, WPUIUW, PYTEHUHW, paauid, Naulagud, yriaepoa, cepa, Meab; Penko
BCTPEUAIOTCS : MBIIIBSK, CypbMa, BUCMYT.

2.CepHucTbIX (CynbpuIb) U aHATOTHYHBIX UM MHHepasioB Oosiee 200 BUIOB Hanbosee 4acTo
BCTPEUACTCS  XAJIbKO3WH, XalbKOMUPHUT, MAJlAXHWT, KYIPUT, TAJICHUT, KUHOBAph, cdalepwur,
MUPPOTHH, KOBEJIHWH, MUPUT - FeS; kyOuueckass CHHrOHHS, Mapka3suT -- FeS; (pomOuyeckas
CUHTOHMS)

3. T'asmouawl - ranut (kamennas cojib) NaCl, cunsun KCl, ¢urooput - (IU1aBUKOBBIH IIIIIAT) -
CaF; (pasnoBumHOCTh omnTuueckoro ¢uwooputa), MgCl** 6H.O u apyrue (oxomo 100
MUHEPAJIOB).

4. Oxucabl (okcuzpl): Haumboliee pacrnpocTpaH€HHbIMH  siBisieTcss kBap Si Oz (1 mo
NpoUCXOXKAeHNI0 pasnuuaoT SiO2 Temmeparypa mmasneHnmst ot 5459 - 1710 ° C). B
KPUCTATMYECKUX CTPYKTYpax MHUHEpPAJOB Kiacca OKMCIOB KAaTHOHOB METAJUIOB HAXOJSATCS B
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okpyxeHnn aHuoHoB kucinopoaa Oz. Kympur - Cuz0 - ax3orennsie kopyHT - As2Os. ['ematur -
(xpacHsbrii sxene3nsk) Fe2O. Pyrun - Ti O,. kaccutepur - (0J0BSHHBIN KaMeHb) SNO2 U 1pyrue.

5. 'mapookucasl - onai - aMOp(HBIM MUHEpa, COAEPKHUT OT 3 10 9% BOJBI, IUMOHUT (OypBIH
xene3usnk), Manranut MnO (OH) - munepan maprania u apyrue.

6. Cuymmkarsel - 10 800 MuHepasoB, HanboJiee YacTO BCTpeyaroTes wvacto: oauBuH - (MnFe);
[SiO4] BCcTpeuaeTcst wacTo B ONMBHHOBBIX 0Oa3aibTaXx M KHMOEPIWTAX),[TOJIEBBIC IIIATHI
(9HIOTEHHBIC) TJIArMOKIa3bl M OPTOKIA3bl. [lmarnoknaszbl B 3aBUCUMOCTH OT COJIEpKaHUs
anpOuTa U AHOPTUTA UMEIOT pa3InyHble HAUMEHOBaHUSI.

IMupoxcennl: Haubonee pacnpocrpanéuusbiii u3 Hux - asrut - Ca (Mg, Fe, Al) * [(Si, Al2)]2 Oe.
ABTUT -TJIaBHEHIIasi cocTaBHas 4acTh rab0po (ropHas Mmopoja) W ApYrue MUHEpaIbl TIIHH:
kaouHUT Als[Si4010](OH)s MorT™MOpHmiionuT - (Ab2Mgs3)*[SiaO10]*(OH2)*nH20.

7. Kap6oHaThl - K HUM OoTHOCATCS O0see 80 MUHEpanoB Hanbosee pacmpoCTPaHEHHBI MUHEPAIT
- xanpiut - Ca CoOs3 - HcHaHACKU IIMaT - TPO3pavHbIi (MOJIOYHO -O€lblil) BXOAUT B COCTaB
M3BECTHSIKOB, MPaMOPBI U APYTUe MPUMEHSETCS AJIs MPOU3BOJICTBA U3BECTH.

Marne3ut - MgCOs (uBeT Oemnblil) NpUMEHSICTCSL UIsSl H3TOTOBIICHUSI OTHEYNOPHBIX KHPIIHYEH,
1eMeHTa (MUHEpaI 4acTo BCTPEeUaeTcs B MeTaMOp()HUECKUX IMOPOIax).

Jlonomurax (cepoBato - Oelblif) B MpaMopax BCTPEYaeTCs AJsl U3TOTOBJICHUS THIIPABINYECKOM
W3BECTU U OTHEYMOPHBIX MaTEPUAJIOB.

Cunepurt - Fe (COs) (cunepec - jxene30) BakHas py/a xKenesa.

Pomoxposur - Mn (COs) - pyna maprania

CwmuTtconut - Zn (COg3) nieHHas pyaa UHKA.

8. ®ocdatel - okosio 350 MUHEPAJIOB, TPEUMYIIIECTBEHHO 3TO PEIKHE SK30TCHHBIC MUHEPAIbI
MarmMaTU4ecKoro MPOUCXOXKICHUSI UMEIOT MOHOITUT U araTuT.

Momnomut - docdar uepust (Ce) u APyrux peaKo3eMeTbHBIX METAIOB, a Takke TOpus Th.
Copepxanne okoio 5- 10%, npuMeHseTcs Kak py/Ja Ha peAKUE 3€MJIM U TOPUHL.

AmaTHUT - OT CJ0OBa «amnaTta» - oOMaHbIBalo0, Tak KaK 3TOT MUHEpal JAO0JTr0 BpeMs MpUHUMAICS 3a
IpyTryue MUHEpalbl. BeIenstoTes ciuenyronme pa3HOBUAHOCTH allaTUTOB.

1) dropamarur - Cas [POs]3 F

2) xnopamartut - Cas [POs]z ClI

3)u ap.

ATaTuTHI BCTPEYAIOTCS B KPYITHBIX H JP. KPUCTAIIIAX.

[TpuMeHsieTcst Kak ChIPhE IS MOMYUYEHUS Pa3TuIHbIX (HOCHOPHBIX yIOOpEHMIA.

®ocdopHThI - IPEACTABISAIOT CO00 0cagoYHbIe 00pa30BaHus, COCTOAIIME U3 PochaTa KanbLus
M0 COCTaBYy aHAJIOI'MYHBI allaTUTY (COCTOSIT U3 TOHKOAMCIIEPCHOTO araTUTa).

9. Cyasgartsl - 3T70T Ki1acc o0beauHseT 10 260 MUHEPaIoB, MPOUCXOKICHNE KOTOPBIX CBSI3aHO
C OJJHUMH pacTBOpaMH.

['urc - npuMeHseTCsl B CTPOUTEILCTBE.

AHrugputr - 0e3BoAHBIA THNC. [Ipu CONPUKOCHOBEHWHM C BOJOH  IMMEPEXOJUT B THIIC.
[TpumMeHsieTcs Kak MOJENIOYHbIM KaMeHb U J00aBKa K LIEMEHTY.

Bapur - (Tspk€nerii mmat) - ruapoTepMaiibHoe. [IpuMensieTcss B BujaE IpemaparoB Oapus, a
TakXe MpH OYpPEeHUU CKBAXKHUH B KAUECTBE YTSHKEIUTENSI TIMHUCTHIX PACTBOPOB, TAKOKPACOYHOM
MIPOMBIIIJIEHHOCTH, KaK HAKOIUTENb IPU ITPOU3BOJICTBE 000EB, KJICEHKH, INHOJIEYM.

Conu Gapust ynmoTpeOastoTes At 00phObI C BpEAUTENSIMU CEIbCKOTO X035ICTBA U B MEUITIHE.
Anrnesur - Pb(SOs) uBer Oenbrit, Oiteck anmasuslid, pyaa - Pb (63%).

Mupabunur - (rmaybepoBa CONb) - MPUMEHSETCS B CTEKOJIHHOW MPOMBINUICHHOCTH, MJIs
MIPUTOTOBJICHUS COJIbI, @ TAK)KE MPUMEHSIIOT B MEIUIIUHE.

10. Bosib¢poMaTsl U MOJIMOAEHUTHI XaPAKTEPU3YIOTCS HEOOTBIIIMM KOJTHYECTBOM MHHEPAJIOB -
Ba)KHBIE PY/bI HA BOJIb(paMe U MoHOIeHe.

eenut - Ca (WOa). LiBet Genblii, cepbii, )KEATHII (4aCTO MOKHO CITyTaTh C KBAPIIEM, ITOJICBBIM
HIAaTOM ), TPOUCXOXKACHUE CKapHOBOE.

deppumonudauT - (Moo aeHOBast 0xpa) - Fe2 [Mo Os)3* 7H20 rne MoO3 =60%.
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TI'opuwvie nopoowt. Ilpoucxoicoenue.

3eMHass Kopa CIIO)KEHA pa3IMYHBIMU ~ MHHEPATbHBIMU arperaraMmu, Ha3bIBAEMBbIMU
TOPHBIMU  mopojgamMu. ['OpHbIE MOpPOABI MOTYT  OBITh MOHOMUHEPAIbHBIMU  WJIH
MOJIMMUHEPATTEHBIMH.

['opnast mopoga oOpasyercss B ONpelelNEHHBIX TN€0JIOTUYECKUX YCIOBUAX, 3TH YCIOBUS
BIMSIOT Ha (opMy 3ajJeraHusi, XapakTep U B3aUMOOTHOIICHUSI COCTABIISIONINX €€ MUHEPAJIOB
(ctpykTypy). [1o cBoeMy TPOMCXOXKIICHHUIO BCE TOPHBIE MIOPOJIBI PA3IEAIOTCS Ha TPU OOJIbIINE
rpynnsl: 1) MarMaTU4ecKue, - CBSI3aHHBIE C MPOLECCAMU MarMaTU4eCKOW NEATENbHOCTH; 2)
0CaJIOYHBIC — CBSI3aHHBIE C SK30TCHHBIMU TpoIleccaMu U 3)MeTamopdudeckue, - o0pa3yronmecs
B pe3ynbTaTe NMpeoOpa3oBaHUs MarMaTU4eCKUX M OCAIOYHBIX TOPOJ

Pacnpoctpanenue sTux mopoj HeoauHakoBo. [loncumrano, uro mnurocdepa Ha 95%
CIIO)KEHAa MarMaTU4eCKUMH ¥ METaMOP(QHUUECKUMH IOpOJaMU M TOJIBKO 5% COCTaBISIOT
ocaZouHble TOpoabl. B Toxe BpeMs  OCagouHble MOPOABI  MOKpHIBAIOT 75% 3eMHOM
MOBEPXHOCTU M TOJBKO 25% e€ 3aHATO MarMaTH4eCKUMH M METaMOP(PHUUECKUMH MOPOJAMH.
BcecropoHHuM H3yueHHMEM TOpPHBIX MOpPOJ U 3aHuMaercs mnerporpadus. OHa u3ydaer
MUHEpPAIbHBI M XUMHUYECKHIl  COCTaB  TOPHBIX IOPOJ HMX CTPOSHHE, IPOHCXOXKICHUE,
TCOJIOTUYECKUE YCIIOBHS 3aJleraHusi, B3aUMOOTHOILICHHUS MEXAY Ppa3IUYHbIMU IOpOJaM, a
TaKkKe M3MEHEHHs TOpHBIX MOpPOJ C TeueHueM BpemeHu. llerporpadust sBiseTrcs OAHOU U3
BOXHBIX  TICOJOTMUECKUX MAMCLUUIUIMH, HA KOTOpOW Oa3upyeTcss  ydeHHE O TIOJE3HBIX
HCKOIMAEMBbIX.

Maemamuueckue nopoost coctoar n3 600 pa3nuuHbIX BHUIOB M Pa3HOBUIHOCTEH.
PacrninaBnenHas Marm, npophIBasich IO TPEIIMHAM 36MHOM KOpbI, B OJTHUX CIy4yasiX 3acThIBAE€T B
e Heapax, YTO MPUBOIUT K 00pa30BaHUIO TyOMHHBIX MOpoJ (puc. 1), B Apyrux ciydasx OHa
JOCTUTAET MOBEPXHOCTU 3€MIIM, Pa3/iMBasCh MOTOKAMHU JIaBbl, U JAaET HAYajlo M3JIUBIIUMCS
nopojaM. YCIOBHsI OCTBIBAHUS Marmbl B INIyOWHE M HA TIOBEPXHOCTH 3€MJIM PE3KO Pa3IHYHbI.

Lnyounnwle nopodst 06pazyroTcsi B yCIOBHIX BHICOKOTO JaBJICHUSI, MEAJIEHHOTO

OCThIBaHUS. B 3TOM ciyyae mpoMCXOAUT MOTHAsS
pacKpHUCTaUIM3aIUsl MarMbl U 00pa3yloTCsl CIUIOUIHBIE,
MOJTHOKPUCTAJUINYECKHUE TIOPOBI TUIIA TPAHUTA, FA00pO, KOTOpPbIE
3aJieraloT KpYyMHBIMU MaccuBaMu. M3nuBIInecs: MarmMatudeckue
nopoJsl (POPMHUPYIOTCS B BHJI€ JIABOBBIX TOTOKOB HA
MOBEPXHOCTHU 3eMJIU. DTO IPOUCXOIUT MPU HU3KOM JIaBJICHUH T
TeMmIeparype, pu ObICTPOI OTAa4e TeIla U ra30BbIX
KOMITOHEHTOB. [Ipy TakuxX yCIOBUSAX KPUCTAJUIM3ALMK BO3HUKAIOT
MOPOJIBI C 00MIIMeM aMOP(GHOTO CTEKIIa, YaCTO ¢ OOIBIION
nopucrocTbio. Hampumep, 6a3zanbT, jxesesa.

CymecTByeT ki1accuukanus MarMaTHYECKUX MOPO/]
(Tabmn.1), Tme kpome AeNeHUs MX Ha TIIYOMHHBIC U W3JIUBIIHECS,
OCHOBAaHa Ha COJIEP’KaHUH B HUX KPEeMHE3EMa, T.€. TBYOKUCH
kpemuus SiO

Cocrtas nopog ITopoas! u3auBMIKECS
IMopoabl
rJ1yOMHHBIE Moumozpie(cs
XUMUYECKUI OCHOB.MUHEPAITBI JlpeB. n3MEHEHHsI | eXKHeE)
K_nc.m,le Ksapu, MIOJICBBIE KBapuesblii
SiO»> 65% I'panut Jlumapur
IITIaThI, CITI0/1A nopdup
Cpennne SiO2 [ToneBoii IITIaT, OpToOKIa30BBIi
0 Cuenunr Tpaxur
65-52% poroBas  oOMaHKa, HOPHT nopdup, JN—
OMOTHT, aBTUT p noppupuT
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OcHosHble SiOy; [lrarnokJiazel

52-40% (mabpamop)  aBrut, | ['aG6po Nunabas bazanet
OJIUBUH

YiabTpaocHOBHbBIE ABrur

Si02<40% Asmrur, onuBHH, | [TupokceHnur,

PYZAHBIE MUHEpANbl | IEPUIOTUT
OnuBUH U pyAHBIE | JYHUT
MUHEpabl

Pa3nenenne marmarmdeckux mopox 1o coxaepxanus SiOz MMeeT MpakTHYECKOe 3HAYCHHE: C
yMeHbIleHreM cojepkanus SiO2 B MIyOMHHBIX MOPOJAax BO3PACTAET MIOTHOCTH, MOHMKACTCS
TeMIIEpaTypa IUIABJIEHUS MOPOJBI, JIydllle MOAJAIOTCA IOJIUPOBKE, OKpacka HU3MEHSETCS OT
cBeToi 10 TéMHOW. OCHOBHOE€ MECTO 3aHMMAIOT TIOJIEBBIE IIMAaThl, aM()UOOIBI, TUPOKCEHBI,
KBapIl ¥ Ci0Ja. JTO NMEpBHYHBIE MUHEpAIbI, 00pa30BaBIIMECS B IMPOLECCE KPHUCTALTU3AIUH
marmbl. Kpome Toro, B MarmMatuyeckux MOpoAax, OCOOEHHO B Haubosiee APEBHUX, MOTYT
MIPUCYTCTBOBATh BTOPUYHBIC (AKIIECCOPHBIE) MHUHEpaJbl (KapOOHATHI, TIUHUCTBICE MHHEPAIIbI),
KOTOPBIE€ BO3HUKJIM U3 IEPBUYHBIX MUHEPAJIOB B IIPOLIECCE BHIBETPUBAHMSL.

CBoiicTBa OpOJ] 3aBUCAT OT OCOOEHHOCTEH MX BHYTPEHHETO CTPOCHHUS M CIOXKEHUS B
MaccuBe. Paznuuaior  CTpyKTyphl UM TeKCTyphl mopoa. CTpykTypa — 3TO 0COOEHHOCTH
BHYTPEHHEIO CTPOCHUS TOPOABI, OOYCIIOBIEHHBIE pa3MepaMu, (OPMOH, KOJIHMUYECTBEHHBIM
COOTHOIIEHUEM €€ COCTaBHBIX YAaCTEH — MUHEPAJIOB. B MarmMaTu4eckux nopojax Mo CTEneHnu Ux
KPUCTAJIMYHOCTH pa3inyaroT: 1) 3epHUCTBIE (ITOJHOKPUCTAIUIMYECKUE CTPYKTYpbI), TUIINYHBIE
Ui TIYOMHHBIX TOPOJ; 2) MOJTYKPUCTAIIIMYECKHE CTPYKTYphl (COBMECTHOE HaXOXICHUE
KPUCTAJUIOB W aMOp(HOro crekia); 3) cTeKIoBaThle, TUIIMYHbIE I U3UBIIUXCS TIOPOJ.

[To BenmuumHE KPUCTAIUIOB CTPYKTYPHI JACIAT Ha: 1) KpymHO3epHHUCTHIE — Ooiee 5 mm; 2)
CpEIHE3EePHUCTBIE — 5-1 MM; 3) MEIKO3EpHUCTBIE — MEHee 2 MM. /{111 M3NMBIIKMXCS MOPOJ KpOMe
CTEKJIOBATOM XapakTepHa Tak ke mopdupoBas CTpykTypa. B amopdHON Macce comepxarcs
KpPYIHBIE BKpAIUICHHUKUA KpHUCTAUIOB. Takas CTpykTypa Habmomaercs y mopdupoB u
OPUPHUTOB.

Texcrypa (cio)keHue) XapakTepu3yeT NPOCTPAHCTBEHHOE PACIOJIOKEHUE COCTABHBIX
yacTeil moposl B €€ 00béme. Jls1 MarMaTH4ecKuX MOpOJ XapakTepHBl: 1) MacCHUBHAs TEKCTypa
— paBHOMEpHOE IUIOTHOE pAacIojiokeHue 3E€peH MHUHEpajoB; 2) TmoJjiocyaTass TEKCTypa —
4epeOBaHUE B IOPOAE YYACTKOB pa3jIMYHOIO  MHHEPAIBHOIO COCTaBa WJIM Pa3INYHOU
CTPYKTYpHI; 3) IUTaKOBasi TEKCTYpa — MOPOJa COACPKUT BUAUMBIE TJIa30M MYCTOTHI.

I'paHUTBI — NOJTHOKPUCTAIITNYECKUE 3EPHUCTBIE, TTyOMHHBIE, C OKPACKOW OT CBETJIO — CEPOi 710
MSICOKPACHOM, PEXKE 3€JICHOBATOM.

Mexny pa3HBIMU IPYINIIaMU MarMaTUYECKUX MOPOJ] BCEr/1a UMEIOTCS MEPEXO0/IHbIE THUIIBI,
HarpuMep, TpaHOAUOPUTHL. OTIMYUTH KX MOXKHO JAPYr OT JApyra TOJBKO C MOMOUIBIO
CIELMAIbHOTO MUKPOCKOIIA.

KBapuesbie nopdupsl u aunaputhl. JIumapuTel OKpalleHbl B CBETJIbIE TOHA, JKEITOBATHIE,
cBersio — ceprle. CTpykTypa mopdupoBas — B CTEKJIOBATOM Macce cojepikarcss moppupoBbe
BKpAIJICHHUKHU W3 MOJIEBOIO IIMara, kBapia, ouotuta. KBapuesbie nopdupsl okpaiieHsl Ooiee
TEMHOUM OKpackoil — Oypele, kEnThie. BynkaHU4eckoe CTEKIO - CTEKJIOBaTas Pa3sHOBHIHOCTH
JUNApUTOB U KBapleBbIX noppupoB. K HUM oTHOCUTCA - 0OCHIMAH U IeM3a.

OO6pa31bpl TOpo;: KBapLeBble TOPPHUPHL, JINTAPUT, IEM3A.

O6cuauan — TIOTHOE, TEMHOTO IBETA OJTHOPOHOE aMOP(hHOE CTEKIIO.

Iem3a — nopucTas creknoBaTas Macca (MeHee 1 r/cm ®), Gemas, cepas, xenToBaras u T.1.
CueHNTBI — MOTHOKPUCTAIUTMYECKHE MEJIKO- U CPEIHE3EPHUCThIE TIIyOMHHBIE MTOPO/Ibl, OKpacKa
po3oBast cBeTiIO — cepas. V3IuMBIIMMUCS aHaIOraMu CHEHHMTA SBISIOTCS  OPTOKJIA30BbIE
(6eckBaprieBbie) mopdupuTel U TpaxuThl. OOmamaroT noppUPOBOH, MEITKOIIOPUCTOU
CTpyKTypoil. benrbie, cepblie, xenToBaTbie 10 TEMHONW OKPACKH.

J{MOpHUTHI — MOJHOKPUCTAUIMYECKUE 3E€PHUCTBIE MOPOABI OT CBETIO — CEPOU 0 TEMHO —
yépHOM OKpacku. Tekcrypa MaccHBHasg, MEIKO - W CpPeAHE3epHUCThbIE. HM3nmuBmmmucs
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aHaJIOTaMU JIMOPUTOB SIBIISIOTCS MOP(UPUTHI U aHAE3UTHI — CTPYKTYpa MOpPHUPOBast, OCHOBHAs
Macca CTeKJIoBaTasi — IpruoOpETaeT Cepyro UiIu OYpPYyIO OKPacKy.

I'ad6po — npencTaBasAoT COO0H MOTHOKPHCTAIIIMYECKYIO CPEIHE- U KPYITHO3EPHUCTYIO IOPOY
oT TEMHO — epoil 710 u€pHoil okpacku. ['abOpo, cocTosmue U3 OTHOTO JIabpaaopa, Ha3bIBAETCS
na0pagopuUTOM, TEKCTypa MAaCCUBHAs, pexke, IoJ0cyaTasi.

Ba3zaabThl M 1Mada3bl — B MUHEPAJIbHOM OTHOIIIEHUH aHAJIOTM4YHbI rab0po. bazanbTel TéMHEIE,
noyTH 4EpHBIE, IUIOTHBIE, WHOTJAa TOPHCThIe, ObIBalOT M My3blpuyarbie. CTpyKTypa
CKPBITOKpPHUCTAJUIMYECKAass U MeJKOKpucTajuimueckas. [lpu  mopduposoit CTPYKTYype
BKpaIUIEHHUKaMH SIBJISIIOTCS OJIMBHH, aBIUT, peke MojaeBoi mmar. [Ipoynas mopoja .
JAuada3pl — oTIIMYAIOTCSA OT 0a3ajbTOB HAIWYHUEM BTOPHYHBIX XJIOPUTOBBIX MHHEPAJIOB, UTO
npuaaéT UM 3eJIEHOBATYI0 OKpacKy. CTpYKTypa OT MEJIKO — 10 KPYITHO3EPHUCTOH.
IIupokceHuTbl — TEMHO — 3€JIEHBIE, TOYTH YEPHBIE MOPOJbI, MOJTHOKPUCTAIINYECKHE,
MacCCHBHBIE.

IlepugoTutbl — TEMHO — cepble, MOYTH YEPHBIE MOPOJBI, CpPEAHE- WU KPYIMHO3EPHHUCTHIE,
MacCCHBHBIE.

JIyHUTBI - TEMHO — 3€JEHBIC WU OJINBKO-3€JIEHBIE TOPOJIbl 3€PHUCTOI CTPYKTYpbI, MAaCCUBHBIE
— OCHOBHOH MMHEpan OJMBHH. J[yHUT — IIEHHO€ CBHIphE IJIsl M3TOTOBJIECHUS OTHEYHOPHBIX
KUpIUYEn.

2. Ocadounvie 2opuble nopoodsl — W3BECTHO, YTO JI0Oas TMOpoJa Haxojadmascs Ha
36eMHOM TOBEPXHOCTH IOJBEPraeTcsi BBIBETPUBAHUIO, T.€. Pa3pyIIUTEILHOMY BO3JIEHCTBUIO
BOJIbI, BETpa, KoJebaHuit Temmeparyp u T.1. B pe3ynbTare, naxe camble MaCCUBHBIC, IPOYHBIC
MarMaTU4yeckue TMOpOoJAbl TOCTENEHHO pa3pyllaloTcs, 00pa3ys OOJIOMKH pPa3sHBIX Pa3MEpoB,
pacnafasch Ha Meiabyauue yacTulbl. [IpoXykTsl paspylleHus IEepeHOCATCS BETPOM, BOJOU U
Ha OompeAeNéHHOM 3Tale MepeHoca OTIaraloTcsi, o0pa3ysl pbhIXjble CKOIUIGHHS WU OCAIKH.
Hakomnnenue mpoucxoauT Ha JHE BOJHBIX OacceHOB (Mopeil, OKeaHOB) M Ha MOBEPXHOCTH
cymu. M3 peIXJIBIX CKOTUIGHHH (0CaJKOB) C TeUeHHWEM BpeMeHU (GOpPMHUPYIOTCS (YITIOTHSIOTCS,
IpUOOPETaoT CTPYKTYpPY U T.JA.) pa3HOOOpasHbIE OCaJO0YHBIC MOPOJbI, OOJIOMOYHOTO (TpaBHiA,
MECOK M T.[I.) U XUMHUYECKHe (TUIIC, KAMEHHAs COJIb U Jp.) MPOUCXOXKIEHUS. 3HAUUTEIbHAs 4acTh
OCAJI0UHBIX MOPOJA O0pa3yeTcs B pe3yibTare IKHU3IHEAEATEIbHOCTH OPTaHW3MOB M PaCTCHUU
(u3BeCTHSK, MeJ, TOpd, yroyib, HePTh).

OcanouHble TOPOJBI B 3aBUCUMOCTH OT MPOUCXOXKACHUS PE3KO OTINYAIOTCSA APYTr OT
npyra. IloaTomy wux mnoxpasnmenstor Ha 3 Tpynnbl: 1) 00J0MOYHOrO;2) XHUMHUYECKOTO;
3)OpraHOreHHOro MPOUCXOKACHHUS.

B o0pazoBanuu ocalouHBIX MOPOA, KPOME MHUHEpPAJIOB IEPBUYHOIO MPOUCXOKICHHUS,
T.€. T€X U3 KOTOPHIX (POPMHUPOBAJICS PBIXJIBIA OCAaJOK (KBapll, MOJEBOM INIAT, CIIOMABI, U Jp.),
MPUHUMAIOT y4acTHe MHHEpalbl BTOPUYHbBIE, T.€. BOSHUKIINE B JAaHHOM MOpoOJie B mpoiiecce eé
CYIIECTBOBaHMA. (3TO KaJIbIUT , TMIIC, KAOJIMHUT U T.A.). BO MHOrMX ciy4asx BTOpPHYHBIC
MUHEpPaJbl UTPAIOT [VIABHYIO POJIb, HAPUMEP, B TIIMHUCTBIX MOPOJAX.

OO0pa3ubl 0caJ0YHBIX MOPOJ MEXAHMYECKOT0 MPOUCXO0KICHHUS

OCHOBHBIM ~ OTJINYHEM SIBIISIETCA TO, YTO OCAJOYHBIE MOPOJbI 3aJIETAlOT B HJiee CIOEB WU
wiactoB. OTIENbHBIE CIOM OTIMYAIOTCS JPYT OT Apyra OKpPackod, COCTaBOM M CBOMCTBaMH.
[TopucTocThb, CTPYKTYpBl pazHOOOpa3HbIE.

Bonpoc: Yem oTnnuaeTcs ocagoyHble IOPOIbl OT MarMaTU4eCKuX?

1) K 0010MOYHBIM OTHOCATCS TI€CKH, JPEChl, TpaBHi, TaJCUYHHWKH, IMeOCHb, OpEeXUuH,
KOHTJIOMEpAThI, MEeCYaHUKH, ATEBPOJIUTHI, TJIMHBI, apPTUJUIATHLIECCH, U JIECCOBUIHBIC
MOPOJIBI — CYTIECH, CYTJIMHKH.

2)[lopogaMu  XMMHUYECKOTO TPOMCXOMKIACHUS SBIISIIOTCS pa3nuyHble HM3BECTHSKH,
U3BECTKOBBIN Ty(, TOTOMHT, aHTHJIPUT, THIIC, KAMEHHAas coyib. OOIIeN UIsl 3TUX MOPOJT
0COOEHHOCTBIO SIBIISICTCA PACTBOPUMOCTb B BOJIE, HAJUYME IYCTOTHOCTU BCJEJICTBHE
pacTBOpEHUS, TPEIIUHOBATOCTb.

3)OpraHoreHHble TOPOABI  00pa3yroTCs B pe3yiabTaTe HAKOIUICHUS U MPeoOpa3oBaHUS

OCTAaTKOB KMBOTHOTO MHpa (300T€HHBIE) U pacTeHul (PpuToreHHbIe). 300reHHbIE — U3BECTHSK —
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paKkyuieuyHuKk, men, HepTh M p, a (QUTOTeHHBIE — Tpemnes, Omoka, Topd, yrois. Juatromur —
cJ1a00CIIEMEHTUPOBAHHAsA, OUYEHb MTOPUCTAs IOpPOoJa OEsIoro, CBETIO — CEPOro MM KeITOBATO —
CEpOro 1BETA, COCTOSAIIAs U3 CKEIETOB MOPCKUX U O03EPHBIX JUATOMOBBIX BOJOPOCIEH, BCETaa
COJICPKHUT MPUMECh TIIMHUCTOTO MaTepuana. O01iee conepxkanue kpemuezéma 80-95%

Tpenen — cxoleH ¢ IMAaTOMMTOM, HO OTJIMYAETCS MaJbIM COJIEPKAHUEM HHM3MEHHBIX
OpraHu4ecKux ocTaTkoB. JI€rkas, 3emaucroro obauka nopoaa. CocTouT U3 onajga ¢ NpUMEChIO
TJIMHUCTBIX YacTHII, OKpacka Oenasi, CBETJIO — cepasi, pexe Oypas, uépHas, rioTHocTh 0,25-1
r/em 3,

Onoka — TBEpas, pexe Msrkas nopucras nopoja ¢ cojaepkanuem a0 10% KpeMHUCTBIX
OCTaTKOB, BOAOPOCJIEH U JPYTrUX OPraHU3MOB, a TAKXKE MPUMECH IJIMHUCTOrO MaTrepuasia, LBET
KENTBINA, TEMHO-CEpbIN, YEpHBIN. JIErkas, Xpylkas, BHEIIHE IIOXOXKa Ha MeEpreib, 3aj1eraer
IIaCTaMH.

Top¢ — nopoaa, oOpazoBaBiasics Mo B0 6€3 JOCTyma BO3AyXa U3 Pa3IOKHUBIIUXCS
U OOYITMBIIMXCS, HO €WE SCHO PAa3JIMYMMBIX PACTUTENBHBIX OCTATKOB, INEPEMEIIAHHBIX C
meckoM M TMHOM. Okpacka uépHas, Oypo — uépHas, mmoTtHocTs 0,6-1,1 r/cm 3. 3ameraer
CIJIOSIMH, JINH3aMHU.

Metamop¢udeckue Mopoasl 00pa3yloTcs B pe3ynbTaTe TIIyOOKMX W3MEHEHMH U
IpeoOpa3oBaHUN MarMaTU4YeCKMX M OCAJO4YHBIX MOpPOJ B Ipolecce MeTamopdusma — mop
BJIMSIHUEM BBICOKOM TEMIEpaTypbl, JaBICHUS U XWMUYECKH AKTHUBHBIX BEIIECTB. BBHI3bIBAIOT
M3MEHEHMSI XMMUYECKOT0 MUHEPAJIOTHYECKOr0 COCTaBa M CTPYKTYPhl HCXOIHBIX MOPOJ.

MetamoppudeckuM MopojaaM MPHUCYIIM KpUCTaJUIMYecKas CTPYKTypa U CBOeoOpasHas
TEKCTypa: CIIaHIeBas, KOrjaa IUIACTUHYATBIE MMHEpajibl THUIIA CIIOJ PacloyiaraioTcs
NapajuleIbHO APYT JAPYTY: 3€pHUCTAas — XapaKTEPHO YEPEJOBAHME CIIAHLEBBIX U 3EPHUCTHIX
10JI0C.

B 3aBucumoctH oT Bemymero ¢axrtopa MeTamopdu3Ma pazIUyaroT: | )KOHTAKTOBBIN
Metamopdusm; 2)ducnokanmorHsrii Mmeramopdusm 3) PernonanpHbIil MeTaMoOphu3M.

1.1lepeviii césa3an ¢ BO3AEUCTBUEM BHEIPSIOUIMXCS MarMaTH4eCKMX HAa BMEIIAIOIINE
HopoJbl (Temrmeparypa, pacTBopsl). ['opsune MarMaTHuecKue Tena BbI3BIBAIOT IPOTPEB, OOXKHT,
3aKaJIKy U YaCTUYHOE U3MEHEHHE MMHEPAJIBbHOIO COCTaBa U CTPYKTYPHI — EPEKPUCTAIIINIALUIO
BMEIIAIOLINX TOJIL.

Bo3saelicTBue BBICOKOW TEMIIEpaTyphl, a TAKXKE ra30B U MapOB BOJbI IPOHUKAIOT BMEILAIOIINE
opoJbl M BEAET K KOPEHHOMY HW3MEHEHHMIO BMEHIAIOMUX NOopoA. Tak BO3ZHUKAIOT MOPOJBI
3€pHUCTOrO BUJIa — MPaMOpPBbI U KBAPLIUTHI.

Oo0pa3ubl MeTaMOp(prIeCKUX MOPO MPaMOP, KBAPIHUTHI, CJAAHIbI.

2. Jlucnokayuonusiti memamopgusm MPOUCXOTUT TPU MOTPYKEHUU TOPHBIX MOPOA Ha
3HAUMTENIbHBIE TJIYOMHBI W TIPU TIpoleccax ropooOpa3zoBaHus (CkiaakooOpa3oBaHue). B
pe3ysibTaTe MPOUCXOAUT W3MEHEHHE CTPYKTYphl MU YacTMYHO MMHEPAJIBHOTO COCTaBa IpH
ApoOseHnu u nepetupanuu. B pesynbrate o0pa3yroTcsi TEKTOHMYECKHE OpEeKUNH, KaTaKIa3HUThl,
JUMOHHUTHI U JIp. IOPOJIBI.

3. Pecuonanvnulii memamopgusm TPOABISETCS HAa OONBIIMX IJIOUIAIAX U B TIyOHHE
3eMHOW KOpbl. [JyOMHHYIO TOJIy, TI/€ MpPOTEKaeT JTOT MPOLECC, HAa3bIBAIOT IOSCOM
metamoppusma.  OOpa3yroTcsi ~ KBapUUTOBHUIHBIA  [ECYAHUK,  IJIMHUCTBIE  CJAHLBI,
KPUCTAJUINYECKUE HM3BECTHSKU U CIAHIIBI, KBAPIIUTHI, MPaMOpPBI, THEHCHI.

Iosic 3ona IHopoas!

OcanouHbIxX BeiBeTpuBanus ITecox I'muaa N3BecTHAK

HHOpOX LlemenTanus [Tecuanuk Apruumt [TonyKpHCTaIIMYECKUiA
U3BECTHSIK

28




Pernonanbheiii | BepxHsis KBapuutoBuHbIi OummuT MenKko3epHUCTBIN MpamMop
MeTamophu3M W3BECTHSIK
Cpennsis KBapuut Cmiogucteiii | CpelHE3epHUCTBIN MpamMop
CJIaHer|
Huxnuss IlepexpucrammsoBansbiil | ['Henc KpynHo3epHuctsiii Mpamop
KBapILUT

KoHTposbHbIEe BOIPOCHI:

1.Yro na3zsiBaercss Knapkom? HazoBute Kiapku Hanbosee pacipoCTpaHEHHBIX 3JIEMEHTOB.
2.JTaiiTe onpeaenaeHne MOHATHS ""MUHEpai" ¥ ropHas mopozaa.
3.ITo xakoMy npuHIHITY KJIacCHPUIMPYIOTCs MuHepansl. [IpuBenuTe mpuMepsl OCHOBHBIX KIIACCOB.
4 Ha xakwe TPyNmObl EISATCS MarMaTHYeCKWe TOPHBIE MOPOABI 10 coiepxkanuioo SiO; W yKakKHTe €ro
COJIEp)KaHNuEe B KaXKIOU TpyTIIe.
5Kaxast pazHuma Mexxay HOpogaMy HHTPY3UBHBIMHA U 3 y3UBHBIMU?
6Kak oOpa3yroTcs U moipa3ieisIFOTCS 0CaI0YHBIC TOPOIBI?
7B Kakux yCIOBUSIX 00pa3yIOTCs XUMUICCKHE 0CAJ0YHBIC MOPO kL. [IpuBeANTE MPUMEpPHI 3TUX TOPOI.
8Kakue mopo sl Ha3bIBAIOTCS OpraHoreHHbIMU? Kak OHM MOpa3elistoTCs 10 COCTABY.
OTlpuBenuTe MpUMEpPHl HAUOOJICE PACTIPOCTPAHCHHBIX METaMOP(YUIESCKUX TOPO/T.

Ypox Ne4

Tema Hcropusi pasBUTHA 3¢MHOH KOPbI

ILnan:
1 Jloreosiornveckasi ¥ reoJIOTH4ecKasi CTaAUM Pa3BUTHUS 3eMJIN.
2 OTHOCUTEJBbHBIN BO3pPacT 3eMJIH.
3 I'naBHeiilIMe PyKOBOJSIIIIHE HCKOMaeMble OPraHU3MBbl.
4A0COII0THBIN BO3pacT 3eMJIH, JIeJIeHHE Ie0JIOTHYeCKOr0 BpeMeHH.
SI'eoxpoHoJIOrHYeCKas U CTpaTUrPauyecKas HIKAJbI.

bonbiioe HayyHOE M NMPAKTUYECKOE 3HAYEHHE MMEET YCTaHOBJIEHUE BO3pacTa IOPHBIX
mopoJi. PaznuyaroT abCOMOTHBIN U OTHOCUTEIBHBIN BO3PACT TOPHBIX PaboT.
A) AOGCOMIOTHBIM BO3pACT BBIpAXKAeTCs B rojiaxX, T.€ OMPENeNseTCs, CKOJIbKO JIET MPOLUIO C
MOMEHTa o00pa3zoBaHus MopoAbl. [l 3TOW LeaM NPUMEHSIOT PaJAMOAKTUBHBIE  METObI
(YpaHOCBMHILIOBBI METO/), OCHOBaHHbIE Ha WCIOJIb30BAHUU IMPOIECCOB  PaTUOAKTUBHBIX
MpEeBpaLICHUH, KOTOPhIE UMEIOT MECTO B HEKOTOPHIX XHMHUYECKUX 3JieMeHTax (ypaH, Kajuii,
pyounuit u ap.), BXOASAIMX B cocTaB Mopoi. C MOMOIIbIO OAHUX 3JIEMEHTOB YCTAHABIMBAIOT
BO3pacT B MIIJIMOHAX JIET, APyTUe JAl0T BO3MOXKHOCTH OIpeNessaTh Ooyiee KOPOTKHE OTPE3KU
Bpemenu. Tak, Hampumep, 3Has Kakoe KOJMYECTBO CBHHIA oOpasyercs u3 1 rp. Ypana B rof,
OTIpe/ieNisisi UX COBMECTHOE COJIep)KaHHE B JIaHHOM MHHepase, MOXKHO BBIYMCIUTH a0COTIOTHBIN
BO3pacT MMHEpaja U TOH TOPHOM MOPOABI, B KOTOPOM OH HAXOJUTCS . DTOT METOJI TO3BOJISIET
OTIpEeIEIATh BO3PACT O0Jiee IPEBHUX FOPHBIX IMOPOJT B MUJUTHOHAX JeT. Tabmuia Ne2

[To yranepony C 14, nepuon nonypacnaga KOTOPOTO paBeH 5568 MOXHO yCTaHaBIMBATh
BO3pacT 0oJiee MOJONBIX OOpa3oBaHW . AOCONIOTHBIC 3HAYEHHUS BO3pacTa TOPHBIX TOPOJ
IIPUBE/IECHBI B TEOXPOHOJIOTMYECKOH MIKAJIE.

b) OTtHOcHTeNnbHBIH BO3pACT IMO3BOJIAET ONMPENCNATh, KaKWE MOPOJBI JIpEBHEE, KaKue
MOJIOXKE, YUUTBIBAasi UX IOCJIENOBATEIbHOCTH 3aieraHus. s ompeneneHus: OTHOCHUTEIBHOIO
BO3pacTa UCIONB3YIOT ABa MeTona: 1. ctpaturpaduyecKuii U 2. maJeoHTOIOTHUECKHUH.

1) IlepBBlii METOA TNPUMEHSIOT I TOJI C HEHAPYIIEHHBIM TOPU3OHTAJIBHBIM 3aJ€raHuEM
cnoéB. [Ipm ATOM  CUMTAIOT, YTO HWXKEJIEKAIIUWE CJIOU TOPHBIX TMOPOJ SBISIOTCA  OoJiee
,Z[peBHI/IMI/I, YEM BBILICICKAIIIUC. CaMBIM MOJIOABIM ABJISACTCA CJIOﬁ 3 n CaMbIM ,Z[peBHI/IM
SIBJISIETCS CJIOW 1. DTOT METOI HE MPUMEHUM MPH 3aJE€raHUU CIOEB B BUJIE CKIIAJIOK.
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2) IlameoHTOJOTMYECKUI METOJ IMO3BOJISIET OMNPENEIsATh BO3PACT OCAJOYHBIX MOPOJ MO
OTHOIICHHUIO JAPYT K JAPYry HE3aBUCHMO OT XapaKTepa 3aJleraHusl CIOEB U COMOCTABIIATH BO3PACT
MOPO/I, 3aJIETAIOIINX HAa Pa3JIMYHbIX ydyacTKaxX. B oCHOBY MeToia moJioKeHa UCTOPUS Pa3BUTHUS
opraHuyeckoil >xu3Hu Ha 3emse. JKHBOTHBIE U pPACTUTENbHBIE OPraHW3Mbl  Pa3BUBAIIMCH
MOCTENEHHO, TociieqoBaTeNbHO. OCTaTKW BBIMEPUIMX OPraHU3MOB  3aXOPOHSJIUCh B TeX
OCaJKax, KOTOpble HAaKalUIMBAJIWCh B TOT OTPE30K  BpPEMEHH, KOIJa OHHU JKWJIM, 3Has
MOCJIEIOBATEIbHOCT, M MEPUOJ JKU3HU BBIMEPIIMX OPraHU3MOB, MO UX OCTAHKaM MOXHO
OTIpEICTTUTh BO3PACT CIOEB OCaJ0YHBIX MOPOA. B pe3ynbraTe n3ydeHust CTpOSHUs] 3eMHON KOPBI
Y UCTOPHUH PA3BUTHUS KU3HU MOSIBUIACH BO3MOXKHOCTh Pa3/IeNIUTh BCIO T'€OJOTUUECKYIO HCTOPHUIO
Ha PsJl OTPE3KOB BPEMEHHU M COCTABHUTH I10 JaHHBIM a0COJIOTHOTO M OTHOCHUTEIHHOI'O BO3pacTa

IIKaJTy T€0JIOTUYECKOT0 BPEMEHH — Ie0JIOTHUECKYI0 MIKaly (Tadi.2).

Jdpa IHepuon Bpems B | PasBuTHE Opranu4eckoro
MJIH. JIeT OT | MUpa
Hayaja 3p u
nepuoa0B
Kaiino3oiickas YeTBep THYHBII 1,5-2,0 B Hayaje nepuoaa
Kz Q MOSABUIICS YeJI0BeK.
PazButune COBPEMEHHOM
pacT-Tu U JKUB. MUpA.
Huoren 25+1 OxkoHuaTenbHOe
N BBIMHUpAHUE ME3030MCKOI
¢bops1
IHaneroren 70 BypHBIil pacuBeT MIIEKOI-X
PF pasBHUTHE
MTOKPBITOCEMEHHOU (PJIOPHI
Me3o3o0iickasn MeuoBoii 140 Pa3Butue KPYITHBIX
Mz K pacTeHU U BBIMUPAHHUE UX
K KOHITY neproa.
Pa3BuTHe MiIeKONMUTAIOMNX
IOpcknii 185 PasButue dbopsr
| IIMKAJOBEIX M XBOMHBIX,
TUTaHTCKUX SIIEPOB,
IIOABJICHUC JICTArOIIUX
SIIEPOB U NTHII.
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Tpuacosbliii 225 OxkoHuaTenbHOe
T BbIMUpaHue Pz — ¢uopsl.
PazButune PENTHIIHIA.
[TosiBnenue
MJIEKOTTUTAIOIINX
(cymMuaTBIX), KOCTHBIX PBIO.
ITaneo3oiickas Iepmckuii 270 Havano BbiMupanus Pz —
Pz P opranusmos. llossnenue u
pa3BUTHE XBOWHBIX,
PENTHINMA.
KaMeHHOYT0/1bHBII 320 PazButue Ha3eMHBIX,
C MMO3BOHOYHBIX  ambuOuit
aKyn u HACEKOMBIX.
IlosiBIEHME  MOJIIIOCKOB,
pPacCTUTENTHHOCTD -
MANOPOTHUKH.
JdeBoHCKM 400 PasBurtune KOpaJlJioB,
D MAHIUPHBIX PBIO, TIEpPBbIC
Ha3eMHbIE YETBEPOHOTHE.
PazBuTue xBomen.
Cunypuiickni 420 [lannupHble pHIObI, aKyIbl,
S BOJIOPOCIIH, HA3EeMHBIC
pacTeHus, OM3KHe
MAanOPOTHUKAM
OpnoBukckmii 480 [TosiBieHue MHOTHUX
O Ha3eMHBIX KHUBOTHBIX
MHOT'OHOXEK (CKOPITHOHOB)
U MOPCKHX MOJUIFOCKOB.
Bonopocnu.
KemOpuiickui 570 [Ipocreiimme Ha3eMHbBIC
E pacreHus. B MOpE
pa3BUTHE BOJIOPOCIIEH,
Tpus100uTOB. [103BOHOYHBIE
OTCYTCTBYIOT.
IIporepo3oiickas Pudeiickas PR 3 800-1600
PR CpenHenporepo3oiickas 1600-1800 .
PR 2 IlosiBieHHe  BOmOpOCIEH,
OakTepuit

Pannenporepo3oiickas
PR 1
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2600 [IpumuTHBHBIE
opranudeckue Gopmbl

['eonornueckass ucrtopus pazBUTUA 3€MJIM Hadajlach ¢ apXeWCcKoM 3pbl. B 3T0 Bpemsi MOSBUINCH
MepBbIe OCafo4yHble MOpoasl. Jlo 3TOoro 3emis HaxoAWjach B IUTaHETapHOW cramuu. OOmwmi
BO3pacT 3eMju ompenensercs B 5 MipA. jeT. MHIEKChl, OTpakarouyde BO3pacT U YCIOBHUS
00pa30BaHMs MOPOJ] UCTIONIB3YIOT JIsl TEOJIOTUIECKUX KapT U pPa3pe30B.

KonTpoabHbie Bonpocsl

1. B gyem 3akmrodaeTcs CyTh T€0JI0THYSCKOro Bo3pacra?

2. Ha yeM 0CHOBaHBI OTHOCUTEILHOE U a0COIIOTHOE JIETOUCUHUCIIEHUS?
3. KakoB Bo3pact 3emin?

4.Yto nzyyaet crpaturpadus?

5. B ueM 3akirouaeTcst MaaeOHTOJIOTHYECKUH METOI?

Ypok 5

Tema OO0masi XapakTepUCTHKA re0JJOrHYeCKUX Mpoieccon
Inan:

1.001mme NOHATHS 0 Te0JIOTMYEeCKHUX Mpoleccax.
2.BbiBeTpUBaHUE TOPHBIX MOPOI.

Yro mOHMMAaeTcs TOJ TreoJOTHYeCKHMM TPpouleccoM? Omo  @usuko-xumuyecKkue
npoyeccol, npoucxoosiuue Hympu 3emau uiu Ha ee NOBEPXHOCMU U 8eoyujue K USMEHEHUIO ee
cocmasa,cmpykmypbul, peaveha u e1younHo20 cmpoeHus.

TpaguIIMOHHO BCE TEOJIOTMYECKHE TIPOIECChl MPHUHATO JEUTh Ha JIBE TPYIIBI -
JHJOTeHHbIe U IK30TeHHbIe. J[eJIeHre 3TO MPOU3BOAUTCS IO MECTY MPOSIBICHUS U UCH OUHUKY
9Hep2uU STHX TIPOIIECCOB.

DHI0TeHHbIe — 3TO BHYTPEHHHUE IMPOIIECCHI, IK30r€HHbI€ — BHEIIHKE, TTOBEPXHOCTHBIC
JUIT HUX WUCTOYHHMK SHEPTHH — 3TO SHEPTHs COJHIA M CHJa TSHKECTH (TpaBUTAIIMOHHOE TI0JIC
3emun).

K 3H10reHHBIM TTpOIIeccaM OTHOCSTCS:

MarmaTusm (OT clioBa Marma) — MpoIecc, ¢ KOTOPhIM CBS3aHO POXKJICHUE, IBHKEHUE H
MpeBpaleHe MarMbl B MAarMaTH4eCKyI0 TOPHYIO ITOPOLY

TexkToOHMKA (TEKTOHUYECKUE NBIDKEHUS) — JIIOOBIE MEXAHUYECKUE NBIKEHUS 3E€MHOM
KOPBI — MIOAHATHS, ONTYCKaHUs, TOPH30HTAIBHBIC TICPEMEIIICHHS U T.I.

Metamop¢pu3m — mporecchl MPUBOASIIINE K H3MEHEHHIO COCTaBa, CTPOCHHUS TOPHBIX
MOPOJT BHYTPH 3eMIIM MPH U3MEHEHNUN (DU3UKO-XUMHUYECKUX ITapaMeTpoB B OCHOBHOM 310 T°u P
TaK Kak MpU WX YBEIWYCHHUH PE3KO BO3PACTAeT aKTHMBHOCTh PACTBOPOB M MEPErpeToil mapo-
ra3oBoi (asbl.

K 3K30reHHBIM mpoiieccaM OTHOCSTCSI MTPOLIECCHI, KOTOPbIE MPOTEKAIOT HA MOBEPXHOCTH
WM BOJTU3U MTOBEPXHOCTH 3eMITH, H3MEHSIOT € OOJIMK M CBSI3aHBI C JIESATEIBHOCTBIO aTMOC(hEpHI,
ruapochepsl u 6nochepsl, a UMEHHO:

a) BO3JelicTBHE BeTpa (POJIOBast AEATENBHOCTH) — nedisaius (BbIIyBaHHE), KOppa3us
(BBITaUMBaHME), SPO3US TTOYB;

0) BBIBETpUBaHUE (pU3HUECKOE, XUMUYECKOE, TIOJJBOTHOE (TAIbBMUPOIIN3);

B) JEATEIbHOCTh TEKYYHMX BOJl — peuHas OOKOBasi U JIOHHAs HpO3us, IEPEeHOC MaTepHaa
B BHJI€ MYTHOCTH, BJICKOMBIX U JOHHBIX HAHOCOB, a TAK¥KE JIbJ0M;

r) paspylmarouias 1 akKyMyJupyromas AesTeIbHOCTh JIETHUKOB, (IIOBUOTISINAIbHbIE
OTJIOKECHUS;
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1) JeSTeNbHOCTh MOPCKUX, OKEAaHCKUX U MOJI3EMHBIX BOJI;

€) 00BaJIbl, OCBINH, OMOJI3HU, CEIIH.

JJist BceX 9K30T€HHBIX MPOIECCOB B UX JICATEIHLHOCTH MPOSBISETCS TPU OCOOCHHOCTH.

Ilepsas — B omnpeneneHHbIX YCIOBHUSIX OHU BEAYT Pa3pyLIUTENbHYIO paboOTy U yIalSIOT
MPOIYKTHI Pa3pyIICHUS, IPU 3TOM UAET (OpMHUpPOBAHKE OTPHUIATEIHHBIX (MIOHMKEHHBIX) (HopM
penbeda W MPOUCXOAUT OOINEe TOHIKEHHE pelbeda W CriakuBaHUE TOBEPXHOCTH CYIIH
(menumnenu3zanus). [lpomecc paspylieHus W yJaJI€HHE MPOAYKTOB Pa3pYIICHHS TOTYYHI
Ha3BaHME — JEeHyJalus. ODTOT MpoIllecC OuYeHb BaKHBIM, T.K. OH BCE BpeMsl OOHa)kaeT Ha
MOBEPXHOCTHU Bce OoJiee ryOOKHUe YacTh 36MHOUM KOPHI.

Bmopas xapakTepHas OCOOCHHOCTb B  JESTENBHOCTH OSK30T€HHBIX IPOLECCOB
MPOSIBIIIETCS. B TOM, YTO B APYTUX YCIOBUSX OHH BEAYT CO3UAATEIBHYIO AESITETHbHOCTH —
aKKyMYJIALIMIO, KOTOpas MPUBOJUT K HAKOIUJICHUIO MPOAYKTOB pPa3pylIeHUs U 0Opa30BaHUIO
Te0JOTMYECKUX Tel. MeXIy 3TUMH ABYMS CTOPOHAMHU JIEATEIHHOCTHU MPOSBIIACTCS mpembs, a
MMEHHO OCYUIECTBIISETCS MEPEHOC MPOAYKTOB pa3pyIICHUS.

Kaxnpiii reomornueckuii mpouecc (3HIOTEHHBIN, A3K30TE€HHBIN) B KOHEYHOM UTOTe
MPUBOJIUT K KAKHUM-TO HW3MEHEHUSM, KOTOpble HE TMpOXOoAiT OeccielHo, a B UYEM-TO
¢bukcupyroTcs. BaxkHEHITMMHU TEOJIOTMYECKUMHU JTOKYMEHTaMHU, B KOTOPBIX 3a()UKCHPOBAHBI
pe3yNbTaThl IEATEIHLHOCTH MPOLIECCOB SBISIOTCSA: MHUHEPANbI, TOPHBIE MOPObI, T€OJIOrHUECKUE
Tela, Ta30Bble M BOJHBIC CMecCH, (HU3MYECKHE TMOJsl. DTO T€ peallbHble OOBEKTHI (WIIH
JOKYMEHTBI), KOTOPbIE€ Mbl BUJTUM U HCCIIETYEM.

I'eonorudeckue mpouecchl, MPOTEKAIINE Ha MOBEPXHOCTH 3E€MIIH, CBS3aHBI C HATMIHEM
BHEIIHHUX 000J0uek — ruapochepsi, ouochepsl, armocheprl. I'mapochepa oObenuHIET BCIO
COBOKYITHOCTH B3aMMOCBSI3aHHBIX MPUPOAHBIX BOJ — MOA3EMHBIX, PEUHBIX, 03EPHBIX MOPCKUX U
okeaHnueckux. ATMocdepa urpaer oaHy M3 TJIABHBIX poJied B BOHMKHOBEHHHM U Pa3BUTHUU
KU3HU Ha 3emiile W OIpeleisieT MHTCHCHUBHOCTh T'€OJOTMYECKHX IPOILECCOB Ha MOBEPXHOCTH
maHeTsl. MiccaenoBanus arMocdepbl MOKa3bIBAIOT, YTO MPUMEPHO 10 BBICOTHI 100 KM Ta30BBIif
COCTaB BO3/lyXa MHTCHCHBHO IMEPEMEIINBAEMOr0 BETPaMH, OTHOCHTEIHHO MOCTOSHEH. A30T —
78,08%, Kucnopon — 20,95%, apron — 0,93%, a Tak ke B BO3[lyXe IPUCYTCTBYIOT: YIJIEKUCIIBIN
ra3 — 0,03%, Bogopoxa — 0,00005%, Unuii — 0,005, neon — 0,0018% u ap. razsl. BoasHoii nap —
ot 0,05 1o 4%. CymmapHbIii 006EM BoIIbI B aTMOc(hepe cocTaBigeT okoio — 13 Teic. kM 3 . Tlo
ra3oBOMY COCTaBY arMocdepa HaIlle MIaHEeTHl CYIIECTBEHHO OTINYAETCSl OT aTMOC(ephl IPYTHX
maHeT COMHEYHON CUCTEMBI.

KoHTpoJibHBIE BOIPOCHI.
1.laiiTe onpeieieHre Te0JIOTUN KaK HayKU U IEPEYHCIUTEe OCHOBHBIE OOBEKTHI €€ U3yUeHHUs?
2.Ha3oBuTe TJ1aBHBIC HaAYYHBIC HAMPABICHUS B H3YYCHUH JTUTOCHEPHI?
3.Hepe‘H/ICHI/ITe SHAOTCHHBIC U SK30I'CHHBIC NPOUECCChI U UX T'TIaBHBIC HpI/I3HaKI/I?

Ypok 6

Tema I'eosiornyeckasi 1eiTeJIbHOCTH BeTpPAa.
Iaan:

1.Tunbl BeTPOB M BO3AYLIHBIX IOTOKOB.
2.I'eoiornueckasi padbora Berpa.

3.DopMbI 30J10BOT0 AKKYMYJISTHBHOIO pesbeda.

4. Tunbl MyCTHIHb.

Tunbl BCTPOB H BO3AYIIHBIX IOTOKOB
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JIBikeHHe BO3IYIIHBIX MacCc B aTMmocdepe o0OyCIOBIEHO MEepenajaoM JaBICHHUS,
MPUYHUHOU KOTOPOTO SABJISETCS HEPABHOMEPHOE PACIpPEICICHUE COJHEUYHOM HPHEPruu. YiKe IpH
pasHHIle JaBleHUS B 25 MM.pT.CT. HauMHAeTCS IEpeMelleHue Bo3ayxa. [ maBHble (HOpMBI
JBUKEHHUS BO3AYIIHBIX MacC — 3TO BETEP U BO3AYIIHbIEC TOTOKH.

Berep — nBukeHHE BO3JyXa NMPEUMYILIECTBEHHO B TOPU30HTAJIbHOM HANpaBICHUHU W3
o0jacTh BBICOKMX JaBJI€HUI B 00JaCThb HU3KUX MOJ JEHWCTBHEM TIpaBUTALMOHHBIX cuil. Ero
CKOPOCTh MPOIMOPLHOHATIBFHA BEJIMYMHE IPaIueHTa JaBiieHus. Cuia u HalpaBieHUE BeTpa MOTYT
MEHSATBCS 32 CYET TPEHHUSI, BUXPEBBIX IBMXKCHUI, BpAaIlEeHNs 3€MJIM U T.1I.

Bo3aymiHble MOTOKM — 3TO BEpPTUKAJIbHBIE NEPEMELICHHUS BO3AyXa: BOCXOIAILIUE -
MIOABEM TEIUIOTO U BIAXHOTO M HUCXOASIIMNE - XOJIOJAHOTO U CYXOro.

Ckopocth (cuma) Berpa u3mepsercs mo 17-6anpHoi mikane. CkopocTh BeTpa B 17 OammoB
cocraBiseT || 210 km/gac.

Huka0HbI 0051a1a10T OOJBIION Pa3pyHIUTENBHON CHIIOH, T.K. CKOPOCTb BETpa JIOCTUTAET
100 - 300 km/gac u 6osee. OHU HOCST pa3HbIC HA3BAHUS:

Taiidpynsl — Ha Tuxom okeane;

Yparaunsbl — B CeBepHOU ATIaHTHUKE;

Iukaonsl — B UHauu;

Buinim-Buiiim — B ABCTpajiuu.

Kpome nHKIOHOB M aHTUIIMKIOHOB B aTMOc(hepe BOSHHKAIOT MEIKOMACIITAOHBIE BUXPH
— CMepyYH ¥ TOPHA0, TaK)Ke o0agaronue OOIBIION pa3pyIIUTEILHON CHUIIOMN.

CMmepum pa3BHUBAIOTCA 4Yalle HAJ BOJHOM MOBEPXHOCTHIO, a AHAJIOTMYHBbIE BUXPU Ha
cyme B CIIA Ha3sBatoT TOpHano. CKOpOCTh WX IBWKEHHs gocturaeT no 240 km/dac.
OJTHOBPEMEHHO MPOUCXOAMT BpallleHUE BO3/1yXa IO CIIHpal BBEpX co ckopocThio 10 300 — 700
Kkm/4ac. Takoi BUXpb pa3pylliaeT Bce Ha CBOEM ITyTH.

®ERBI — BETPHI ABIUNCKUX CTPaH, XapakTepHbl U A1 Tepputopuu CesepHoit OceTuu.

I'eostoruveckas padora Berpa.

[Ton reonoruyeckoit paboToil BeTpa MOHMMAETCS M3MEHEHUE MOBEPXHOCTH 3€MIIH TOA
BIUSHUEM JABIDKYILIMXCS BO3LYIIHBIX CTpyH. Berep MokeT paspymaTe TOpHBIE IIOPOJBI,
NEPEHOCUTh U aKKyMYJIMPOBATh MPOAYKTHI paspymieHus. Yem Oonble CKOPOCTh BETpa, TeM
3Ha4YMTEeNbHEE POU3BOIUTCSA BETPOM padoTa.

JleaTenbHOCTh BETpa MPOSIBIISETCS BO BCEX KIMMATHMYECKHX 30HAX, HO OCOOEHHO SIPKO
BBIpa)KE€HA B 00J1aCTAX CyXOro KJIMMaTa, 1€ UMEET MECTO COYETaHUE CIEeYIOIUX (HaKTOpOB:

- pe3Kue CymouHbvle Ko1e0anus memnepamypol

- He3HauumenbHOoe KOU4ecmeo 0CaoKos

- omcymcmeue pacmumenbHOCHu Ui ee pa3pANCeHHOCHb

- yacmole 6empul 001bUIOLL CUTIbL

- HaUYUe PHiXa020 MAmMepuanla CnoCoOOH020 NEPEeHOCUmMbCA

TaKUM YCIIOBHSM OTBeuYaeT oOkojo 1/5 mmomanum cymm — o0O0JacTH MyCThIHb U
MOJTIYITyCThIHb, MOPCKHE MTOOEPEXkbsi, TOPHBIE COOPYKEHUSI.

Bce mpouecchl, conmpoBOXKAAOIMUECST ACATEIBHOCTBIO BETPA HOCAT HA3BAHME DOJIOBBIX
MPOIIECCOB, A OTIOXKEHUS U POPMBI penbeda — 3010BBIMH.

PazpymmurenpHas pabota BeTpa COCTOUT U3 AedIsiiUM (6bl0ysaHue u pazeéesanue) N
KOPPAa3Huu (00mauusanue 2OpHvIX NOPOO U uUX 00J10MK08 NPU ROMOULU NEPEHOCUMbBIX GEMPOM
HeCcYUHOK).

IHox neduisinueit MOHUMaeTCs IPOLIECC BBIAYBAHNS U Pa3eBaHUs BETPOM MEJIKUX YaCTHL]
TOPHBIX IOPOJ. B IyCTBIHAX MM B BEPXHUX YACTAX F'OPHBIX BEPILIMH CTPYH BO3yXa MPOHUKAIOT
BO BCE TpEIIMHBI M YIIyOJIEHHS W BBIIYBAIOT M3 HHUX PBIXJbIE MPOAYKTHl (DU3HUYECKOTO
BbIBeTpUBaHUA. [lo3TOMy TpemMHBI 3/1€Ch BCErAa OTKPBIThIE, 3uAOLIME 0e3 00JI0MOYHOro
MaTepHualia, 4To CIOCOOCTBYET JalibHEHIIEMYy pa3BUTHIO Mpolecca GU3NYECKOTO pa3pyILeHHs.
CoBMecTHOE HAEHCTBHE JTHX JBYX IIPOLECCOB IPUBOAWUT K 3HAYUTEIBHOMY PACIIMPEHUIO
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TPEUIMH U 0Opa30BaHMIO OJAMHOKHX CKaJ MPHUYYIMBOM (OPMBI, TaK Ha3bIBAEMBIX OCTAHIIOB,
HAIIOMMHAIOIIUX OAalllHHU, 3aMKHU, OOCTINCKA U T.1.

[loBepxHOCTh TYCTBIHB B pe3yibTaTe Ae(PIAIUM TOCTENEHHO OYHILAETCS OT
MEJTKOOOJIOMOYHOTO MaTepuajia, OCTAIOTCSA JIUMIIb KpYIHBIE OOJOMKHA. Takum 00Opazom
(hOopMUPYIOTCS KAMEHHUCTHIC ITYCTHIHU — FAMMAa/Ibl.

C npoueccom aeduasuum cBs3aHO 00pa3oBaHUE KOTJIOBUH BBbIIYyBaHUS, Hampumep,
koTioBrHa Kapeia-Xapsik B 3anannom Kazaxcrane umeer mny 145 kM, mupuny — 15 — 85 km
1 TIyouHy 110 412 M. yarHEHHBIE HEOONIbIINE 3aMKHYThIE KOTJIOBUHBI BhIyBaHUs B CpenHei
A3uu Ha3bIBAIOT BAAIH.

WuTteHcuBHas nedisius MposBISETCS B 3aCyLUIMBBIX CTENHBIX palloHax Ha 3amaje
CIIA, Kazaxcrane, Humxuaem [loBomkbe, Ha rore YKpaunsl B popMe MI0CKOCTHOH aedisiuuu. B
ATUX paiioHaX CHJIbHBIE BETPhl (CyXOBEM) BBIAYBAIOT paclaxaHHble MOYBbI W TIPU HTOM
00pa3yloTCsl HaCTOAIIME YepHBIE OypH.

Koppa3usi (o6TauuBarw) — mexaHuueckas oOpaOoTKa OOHa)KEHHBIX TOPHBIX IOPOJ
BETPOM MPHU TMOMOIIM TEPEHOCHUMBIX MM TBEPIBIX YACTHIl, YTO MPUBOJUT K OOTAUYMBAHUIO,
1apanasblo, NI OBaHUIO, BBICBEPIUBAHHUIO YTyOJIeHUH.

Takum 00pa3oMm, Ha MOBEPXHOCTH KOPEHHBIX IMOPOJ O0pa3yloTcs HHIIM U JKenooda,
00po31bl, WTPUXH, IMIMHIPUYECKHE U KOHUYECKHE YriayOneHus (20J70Bble I'POTHI, MELIEPHI,
KoTibl). Tak Kak HauOOINbINas KOHIICHTPAIMS IMECYaHBIX YaCTHIl, MEPEHOCHUMBIX BETPOM,
HaOII0JaeTCsl B HMIKHUX MPU3EMHBIX 4acTsaX Ha BbicoTe 1.0 — 2.0 M, UIMEHHO Ha 3TOW BBHICOTE
CKaJbl TIOJITAYUBAIOTCS OBICTpEE U BO3HUKAIOT cBoeoOpa3Hbie hopmbl (puc. 9). Akamemuk B.A.
O6pyueB B 1906 romy B JIKyHrapuy OTKpPBUI LEIBIH «DOJOBBIA TOPOA» MPUIYTHBBIX
COOpYKEHHH 1 (UTyp, CO3IaHHBIX B ME3030MCKUX MECYaHMKaxX W INIMHAX Onarofaps mporeccam
e, Koppasuu U GU3NIECKOTO BHIBETPUBAHUS.

Ilepenoc maTepuana BerpoM. CrloCOOHOCTh BETpa K TPAHCHOPTHPOBKE YACTHIL 3aBHCUT
oT ero ckopoctd. Cnalblif BeTep crnocoOeH MEpPEeHOCUTHh MbUIb BO B3BEHIEHHOM COCTOSIHHH, a
Jerkuil Opu3 mepekaTsiBaTh TOHKUN mecok. CHilbHBIN Opu3 criocobeH mepemernaTs 3epHa a0 1
MM U OoJsiee, a IITOPMOBBIE BETPHI M yparaHbl MMOJAHUMAIOT B3BEIICHHBIN MECOK Ha BHICOTY B
COTHM METPOB M NEPEKaTHIBAIOT TaJIbKy pa3MepoM 10 5 —7 CM. IpH CaJbTallUU MEPEHOCUMBIE
BETPOM YaCTHUIIBI IEPEMEIIAIOTCS 10 TOBEPXHOCTH 3eMIJIM MOJAINPBITUBAs MO KPYTHIM YIJIOM Ha
BBICOTY OT HECKOJIBKMX CAaHTHUMETPOB JI0 HECKOJIBKUX METpoB (puc. 10).

JlanbHOCTH TIepeHoca MaTepuaja BETPOM BapbHpyeT B IMIMPOKUX mpenaenax. [Ibuib
MyCThIHb AQPHUKU YHOCUTHCSI CHIILHBIMH MMaCCAaTHBIMU BETpaMH B ATIAHTHKY Ha paccTOsHUE 2
500 -3 500 km.

O6nomku guamerpom 0.5 — 2 MM (TIECOK) MOT'YT OBITh YHECEHBI 32 COTHU KHJIOMETPOB OT
MECT TEpPBUYHOrO 3ayeranus. Hampumep, oyeHb TOHKHMIM TECOK, MpUHECEHHBIM u3 Caxapsbl,
obHapyxeH y KapuOckux ocTpoBOB B INTyOOKOBOJHBIX MOPCKHX OTIIOKEHUSX.

Ouenb 3HaUUTENEH 00BEM MEpeHOCHMOro Marepuaina. O0beM IbUIH, TTOAHITOW CPeaHEH
Oypeit, mocturaet 25 KM3, 4TO cOCTaBisieT Maccy B 50 MipI. T.

JosoBasi akkymyJasuusa. B 3aBucuMoct 0T penbeda MECTHOCTH, XapakTepa
MOKPBIBAIOIIEH €€ PaCTUTETLHOCTH U PEKUMa BETPOB MPOUCXOIUT aKKyMYJIALHUs (OTIOKEHHE U
HAKOIUICHHE) TMEePEHOCUMBIX BeTpoM uacTull. OOpa3yloTcsl MecYaHO-TIUHUCTBIE MOPOJbl —
J0JIOBBIE OTJIOKEHUS: IECKU U JIECCHI.

J1s 30710BBIX NMECKOB XapaKTEPHBI CJeAyIIIHe 0CO0EHHOCTH:

Xopoias 0KaTaHHOCTb U COPTHPOBKa 1o pazMepy dactul (0.1 — 0.25, pexe 0.5 Mm);

B cocrtaBe neckoB mpeo61aatoT KBapl| U Ipyrue yCTOMYMBbBIE MUHEPAIIBL;

L[BeT meckoB KENTO-KOPUYHEBBINA 33 CUET IUIEHKU MYCTBIHHOTO 3arapa Ha MOBEPXHOCTU
YacTHIL;

Jlisi 20JI0BBIX TIECKOB, KpOME TOTO, XapaKTepHa HENpaBHIbHAs, Kocas CIOHCTOCTb,
00yCIOBJIEHHAs: HEOTHOKPATHBIMU U3MEHEHHUSIMU BETPOBOTO PEXKUMA.

Jlécehl - cBeTsIO- JKeNTas, CEpOBATO-)KENTAsi HECIOHCTasl PHIXJas MOpoJa, CIOXKEHHas
yacturiamu el pazmepom 0.05 — 0.01 mm (>50%).
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JJ151 30J10BBIX JIECCOB XapaAKTEPHbI 0COOEHHOCTH:

BBICOKAsl IOPUCTOCTD;

MOBBIIICHHOE COJIepKaHue KapOOHATOB 3a CUET U3BECTKOBBIX CTSIKCHUI;

BEPTHUKAJIbHAS OTAEIBLHOCTh B 00OPBIBAX;

IIOKPOBHBIM XapakTep OTIOKECHU;

3HAYUTENIbHbIE MPOCEaHNs MPU YBIAKHEHHH,

MotHOCTh oTinoxkerui 10 100 — 150 m (Kurait, Cpennss Asus), (B CeBepHoit Ocetun 110
40 — 45m).

[To xapakTepy rocoICTBYIOIIMX 30J0BBIX MPOLIECCOB U MaTepHalia B pailoHaX apuIHOTO
KIMMata GOPMHUPYIOTCS WM KaMEHUCTBIE MyCTHIHU (B Citydae npeoOnagaHus AeqIIsium), wim
MecYaHble U JECCOBLIC (B Cydae MpeoOinaianus akKKyMYJIISIIAN).

IIycTelHM Ha Hamleld IJIaHETe 3aHUMAIOT OrpPOMHBIE TIIom@aau. Tak, B A3UHM OHH
coctaBisitoT 2156 ThIC. KM2, T.e. 5.4% rulomaau KoHTMHEHTa, B Adpuke 6550,5 Thic. kM2
(21.6%), B TypkmeHUH MI0MAAb MYCThIHb cocTaBisieT 90% TeppUTOpHH.

DopMBbI 30JI0BOI'0 AKKYMYJIATUBHOIO pejibeda

B necuanbix mycThIHSAX, Ha3biBaeMbIX B CeBepHoii Adpuke — spramu, a B Cpeaneir Azun
— KyMaMH pa3BHUT CIOXHBIH KOMIUIEKC JAe(IIsIMOHHO-aKKyMYJISTUBHBIX (opm penbeda,
KOTOPBIH 3aBUCHUT OT: - PeKMUMa BETPOB (CHJIa U YCTOWYUBOCTH HAIPABJIEHUH); - OT KOJUYECTBA
CBHIIy4ero Marepuaia; - OT HaJM4Yusl PACTUTENbHOCTH. B 3aBHUCMMOCTH OT 3TuUX (HaKTOpOB
pas3InyaloT HECKOJIBKO THUIIOB penbeda (CM. Mpe3eHTAIUI0 KUK U puc. 11):

bapxaHHbIe IeCKHU;

Bbapxannble nenu (omnepeyHoO-TPsI0BbIC TIECKH ),

IIponoJibHbIe DapXaHHbIE TPSA/bI;

[IpononbHO-TpsIOBEIE TIECKU; ByrpucThie necku;

Bapxannbie necku. bapxanbsl — acHMMeTpUYHbIE TIECYAHbBIE XOIMBI CEPIIOBHIHON (HOPMBI,
pacrojararonme MNeprneHIuKyIIpHO HaNpaBIeHUIO BeTpa. XapaKTepHOW OCOOEHHOCTHIO MX
(dopMBI ABISETCA 3a0CTPEHHBIE KOHIBI (pOra), BBIABUHYTHIE BIIEpE] IO HANpaBICHUIO BETpPa
(puc. 12). BeicoTta 6apxanoB moxeT nmocturath 30 — 140 M. OGbI9HO pocT OapXxaHa HAYNHACTCS C
MOSIBJICHUSI Ha TMOBEPXHOCTU HEOOJBIIOTO TOJOrOr0 B3AYTHS, BBITSHYTOI'O IIONEPEK BETpa.
OpuHoYHBIE OapXaHbI PEAKU U BCTPEYAIOTCS TaM, TJIe MaJlo MecKa.

B mnpenenax mecyaHbIX MYCTHIHb OapXaHbl OOBIYHO OOBEIMHEHBI B LIEMU U TPSIBI,
COCTOSIIIIME M3 MHOTHX COTE€H OJUHOYHBIX OapxaHoB. JlJinHa TakoW Tpsabl, OPUEHTHPOBAHHON
NEPNEHIUKYJIAPHO K HAIpPaBICHUIO BETpA, MOXET gocturarb 20 KM Ipu IIMpUHE 1 KM.
Paccrosinue mexny rpsamamu 1,5 — 2 kM. BO3HUKAaIOT OHM TIpU OJAMHAKOBOM CHJIE JIByX BETPOB
B3aMMHO MPOTHBOMOJIOKHBIX HalpaBiIeHUH (MyccoHbl, Opu3sl). [IpomonbHbie GapXaHHbIE TPSIIBI
dhopMupyIOTCS B 0071aCTH TTaCCATHBIX BETPOB.

Bo Bcex mecyaHbIX MYCTBIHAX IIUPOKO PaCIpPOCTPAHEHBI MPOJOIBHO-TPSIOBBIC MECKH,
KOTOpbIe 00pa3yroTcs MpHU BETpax, UMEIONIUX ITOMOPOOOPa3HBIA XapakTep ABUKEHHS BO3/1yXa
B TOPH30HTAJILHOM HANpPaBJICHUU OJHOTO HamNpaBieHUs. Takue BETpbl BBIAYBAIOT MECOK W3
MOHIM>KEHUH W BBIOPACBHIBAIOT €ro Ha TIPSy MPH OJHOBPEMEHHOM IEpeHOCe BAOJIbL Ipsibl. B
Caxape Takue Tpsabl JOCTHUTAIOT BBICOTHI COTHM METPOB. B 3aBHCHMOCTH OT peXHMa BETPOB,
OHHM OCJIOXKHSIIOTCSI TIONEPEUYHBIMHU TepeMblukaMu (0ojiee HU3KMMH M y3KHMMH) o0Opasys Tak
Ha3bIBaeMYyIo rpaaoBo-suenctyto popmy (Kapa-Kym, Kezpu-Kym).

byrpucteie mecku — mecuyaHble XOJIMBI BbICOTOM 110 8-10 M HempaBWIBHOWU (HOPMBEI,
3aKpeIIeHHbIE PACTUTEIBHOCTBIO.

KyueBble mecku BO3HHMKAIOT MPU HEAOCTaTKE MECKa W HaKalIMBaIOTCA JIMIIL OKOJIO
MIPENATCTBUMN.

B He mycThIHHBIX  paiioHax (Ha MOOEpEeKbe MOpEH, pPeK, 03ep) BO3HHUKAIOT TaK
Ha3blBa€Mble — [IOHBl — YAJMHEHHBIC INECYaHbIe XOJIMBl HAaHECEHHBIC BETPOM, AYIOIIMM IO
HampaBlieHUI0 K Oepery. Pora y AroHbl HampaBiieHbl HE BIepel, Kak y OapxaHa, a Ha3aj. Ha
MOPCKHX TOOepexbsix MoHbI gocturatoT 20 — 30 M BeicoTh, mHOTAA A0 100 M. CKOpPOCTH HX
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nBwkeHuss oT 1 1o 20 M B roJ, B 3aBUCUMOCTH OT pexuma BeTpoB. Korma oana mgioHa
OTOABHUTaeTcsi OT Oepera, Ha ee MecTe BbIpacTaeT Apyras. B nanpHeilleM MoBEpXHOCTh AIOHBI
OCJIOKHSIETCSI M CTAHOBUTCS XOJIMHUCTOMW. J{FOHBI HIMPOKO pa3BUTHI Ha mobepexne bantuiickoro
Mopsi, B onuHe pek Jlena, [nenp, [oH.

TUIIBI ITYCTHIHb

KnumaTtnueckrie OCOOEHHOCTH U 30JIOBBIE MPOLECCHl OMPEAeNsioT (HOpPMUPOBAHHE
Pa3TUYHBIX THUIIOB ITYCTHIHb.

KamMenucTsle mnycTblHH (TamMmazabl) oOpa3yloTcs TMpu  TpeoOiaJaHuH  IMporecca
neQuISIAK ¥ TIUPOKO pacpocTpaHeHbl B Caxape.

Ilecuanbie u JéccoBbie (aAbIPbI) MYCTHIHU Pa3BUTHI HA OKpaWHAX MECYAHBIX MYCTHIHb,
rJe TpaHWYaT C TOpaMH WM TMepexonar B crend. I[loBepXHOCTP HX pacuwiieHeHa
MHOTOYHCIICHHBIMU PBHITBUHAMHU M OBparaMy, BO3HUKAIOIIMX IOJ JEUCTBHEM MOBEPXHOCTHBIX
BOJ.

I'mHHMCTBIE MYCTHIHM (TAKBIPbI) — POBHBIE MOBEPXHOCTH, CIOKEHHBIE TJIMHUCTBIMU
ocasikamMu. OHU BO3HHMKAIOT Ha MECTE PEUHBIX PA3JIMBOB U KOHYCOB BHIHOCA TOPHBIX MOTOKOB.

CoJi0HYaKOBbIE MMYCTHIHN (MOPBI) 00Pa3yIOTCS HAa MECTE BBICOXIIIUX COJICHBIX 03€p MIIH
B MeCTaxX HETTyOOKOTO 3aJieraHusi TPYHTOBBIX BOJI, TIPU HCIAPEHHH KOTOPOH Yy MOBEPXHOCTU
dbopmupyeTcss Kopouka coiu (Cynbhar HaTpHsl) TOIMHUHON 1 — 2MM.

KonTposbHbie BOpochl

1.Ilepeyucnume paxmopwi Haubonee brazonpuammubvie 015 0eamenbHOCU 6empa
2.Ymo makoe oepnayus u koppazusn?

3.Kakue ocrnosHble npu3HaKu Xapaxmepusyiom 307106ble OMA0NCEHUA?
4.bapxanst u oronvl. Ymo smo 3a popmoel perveha u 6 wem ux omauyus?
5.Kaxue munwt nycmulns gvioensomces?

Ypok 7

Tema I'eosiormyeckasi AeATEJIbHOCTh TEKYYHUX BOI.
IL1an:

1.IloBepXHOCTHBIE BOJAbI U UX MIPOUCXO0KIECHUE.

2. JlesiITeIbHOCTh BPEMEHHBIX BOIOTOKOB.

3. Pexn. Peunble 0acceidHBI.

4. Ctaauu pa3BUTHS PeYHOIi T0JIMHBI.

5. Peunble Teppacsl.

HOBerHOCTHBIe BOAbI 1 HX IPOUCXOKICHUC

ATMOcQepHble OCaJIKH, BBIMagas Ha JHEBHYIO TIOBEPXHOCTh, paclpeiessioTcs
pa3nu4HbIM oOpa3oM. YacTh M3 HHUX MPOCAYMBACTCS B TIYOMHY M HWAET Ha MOMOJHEHHUE
MOJI3EMHBIX BOJI, YaCTh McCHapsercs B arMocdepy, a Apyras 4acTh CTEKaeT MO MOBEPXHOCTH,
o0pa3yst MOBEPXHOCTHBIN CTOK, KOTOPBIM JENUTCS Ha TUIOMIAHON U JIMHEHHBIA. ['eonoruyeckas
paboTa MOBEPXHOCTHBIX TEKYyYUX BOJI 3aBHCHUT OT MAacChl BOJIbI U CKOPOCTU €€ JABMkKeHHs. Uem
0oJbIIIe Macca BOABI M CKOPOCTh €€ TeYCHHsI, TeM Oouibllie coBepinaemasi pabora. CriocoOHOCTh
BOJIbI IPOU3BOIUTH PAOOTY MOXKET OBITh Ha3BaHA €€ KUBOU CUIION (dHEeprus notoka, K), koropas
orpezaensercs mo Gopmye:

K=mv?:2
I'ne: K —xuBas cuia BOJIBL,
M — Macca BOBI MIIM PAcXOJ BOJBI, M°/CEK;
V — CKOPOCTh T€YECHHUS, M/CEK.

['eonoruueckas AesITeNbHOCTh MOBEPXHOCTHBIX TEKYUYHUX BOJI CKJIAJBIBACTCS 3!

1 - cMbIBa;

2 — pa3MbIBa (3pO3UN);
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3 — TPAaHCTIOPTUPOBKH MPOTYKTOB Pa3pyILICHUS;

4 — aKkKyMYJISLUN TPOJAYKTOB Pa3pyIICHHUS.

ILnomaanoi crok. Ilpm momagHOM CTOKE BOJAa TEYET IO BCEH IOBEPXHOCTH
HAKJIOHHOTO CKJIOHA B MECTaX, TJie BpeMsl OT BpEMEHHU UAYT CHIIbHBIE TOKIH.

l'eonorumueckas  AEATENBHOCTh  IUIOIIAJHOTO  CTOKAa  IPOSBISAETCS B CMBIBE
MEJIKO3EpPHHUCTOT0 O0JIOMOYHOTO Matepuaia (ajJeBPUTOBBIM, MecYaHblii). MaKkCHUMaabHO CMBIB
MPOSIBJISIETCS. B MECTaX JIMIIEHHBIX PAaCTUTEIBbHOCTH, HA POBHBIX CKJIOHAX. 3a OAWH CHUJIbHBIM
JUBEHb MPHU TUIOIIATHOM CMBIBE MOKET OBITh CHECEH CIIOM PBIXJIOrO MaTepHualia TOJIIHWHON B
HECKOJIbKO MIJUTMMETPOB. M3 GacceiiHa paBHUHHBIX pek (p. Muccucumnm) 3a OMH MUJUTHOH JIeT
CHOCHTCS CJIOH MOIIHOCTHIO 10 50 M, a u3 GacceitnoB ropHbIX pek (KaBkas) — 10 250 m.

JIuneineii crok. lIpy NMHEHHOM CTOKE ABMKEHHE BOJbI OCYIIECTBISCTCA B BUIE
JUHEIHO HANpPaBJIEHHBIX MOLIHBIX CTPYH W MOTOKOB B PHITBMHAX, OBparax W PeYHBIX JOJIMHAX.
JIMHENHBIN CTOK EUTCS HA BPEMEHHBIN U TOCTOSIHHBIH.

Pa3pymurenbHas 1esTeNbHOCTh JIFOOOTO BOJOTOKA Ha3zbIBaeTcs 3po3us. Paznuuaior tpu
BUJIa PO3UU: OOHHAA (21ydunHasn), 60Kkoeasn u pezpeccusnas (puc.13).

CooTHoIIeHHEe JOHHOU, OOKOBOM M PETPECCUBHON 3PO3UM MEHSETCS Ha Pa3HbIX CTaIUsIX
Pa3BUTHUSL PEYHOU JOJIUHBI.

[IpenenbHBIN ypOBEHB, K KOTOPOMY CTPEMHTCSI BOJIOTOK M TIIy0)Ke KOTOPOTrO Bpe3aThCs
HE MOJKET, Ha3bIBacTCcs 0a3ucoM 3po3uM. BceoOmuii 6azuc 3po3uu — ypOBEHb MHPOBOTO
okeaHa. B paifoHax cyxoro kiaumara pojib 0aszuca 3pOo3Ud UTPAIOT MOBEPXHOCTH MPEATOPHBIX
paBHUH.

[TpomonbHBI TPOGUITH TMHAMUYECKOTO PABHOBECHS

[Monmxenune 6Gazuca 5pO3UM MEHSAET PEXUM IOTOKAa M HApPYIIAET PABHOBECHE MEXIY
9po3uel U aKKyMYJISILHEH, T.K. B IPUYCTbEBOM YacTH YBEJIMUMBAETCS YKJIOH pyciia U BO3pacTaer
CKOpPOCTh TE€YEHHUS (HO KOJMYECTBO BOJBI OCTAeTCA MPEKHUM). BOIOTOK HaYMHAET yriayOJssiTh
CBOE PYCJIO JI0 TE€X TOP, MTOKA YKJIOH €T0 HE CTaHET MpexHUM (puc.14).

YrinybneHue pyciia B MPUYCTbEBOW YacTH BBI3BIBAET YBEIMYCHHE YKIOHA M CKOPOCTH
BBIIIIE, B CcOCeAHEM YydacTke. [nyOmHHas (IOHHAs) dpo3usi, TakKuM o00pa3oMm, Oyxer
pacnpoCTpaHATHCS BBEPX MIPOTUB TEUEHHUSI 110 3aKOHY PETPECCUBHOM (TIOMSATHON) APO3HUH.

l[eﬂTeJIbHOCTb BPEMECHHBIX BO/I0TOKOB.

Ha paBHUHHBIX y4acTKaX, CJIIOKEHHBIX PBIXJIBIMU TOJIILAMH, IIPU MPOSBICHUN JINBHEBBIX
OCAJIKOB, JESATEILHOCTh BPEMEHHOIO JMHEMHOTO CTOKAa CBOJUTCS K OOpa30BaHMUIO OBPAros.
PazButue oBparoB HauMHAaeTCs C JIOMMHBI — 3TO cJab0 BBIPAXKEHHOE ITOHMKEHHE Ha
MOBEPXHOCTU CKJIOHA, B KOTOPOH cOOMparoTcs MOBEPXHOCTHBIE BOJBI M KOHLEHTPUPYETCS
BOJOTOK. Ecau BOTOTOK JOCTUI ONpPEAEICHHOW CHIIbI, TO BO3HHMKAcT 3PO3UOHHAsA DBHITBUHA,
KOTOpasi B JAJIbHEHIIIEM IIPEBPATUTCS B MOJIOAOW OBpar, a 3aTeM B 3peiblid oBpar. /[HO y 3pesoro
OBpara IOKpBITO OTJIOXKEHUAMU — mpoawBueM. [IpogonbHblii npoduns BbelpaboTaH u
MIPEKPATUIINCh JIOHHAs U PErpeccUuBHas 3po3uu. Eciau IHO 3penoro oBpara JOCTUraeT ypOBHS
TPYHTOBBIX BOJ, TO BO3HUKAaeT MOJIOAas (pe4Has) AOJIMHA, €CIH HET — TO OBPAr MOXKET
OCTaBaTbCA B TAaKOM BHUJE OYEHb JOJIO0, CKJIOHBI €r0 BBINOJAXUBAIOTCH, 3apacTalOT U OH
MpeBpalaeTcs B 0aJKy.

B ropHBIX paifoHax B pe3yJbTare AESATEIbHOCTH BPEMEHHBIX BOJOTOKOB 00pa3yroTcs
CyXHe€ JIOTa U JOJIHHbI, KOTOpble MOP(HOJOTHUECKN YETKO BhIpaskeHs! (puc.16,a). B BEpXOBbE OHU
MUMEIOT BOJOCOOPHBIM IMPK, @ Ha BBIXOJAE W3 Jiora (OpPMHUPYETCsl KOHYC BBbIHOCA (MJIM cCyxas
JeNnbTa), CIOKEHHAsl MpoJoBreM (puc.16,0). OTI0KEHHS BPEMEHHBIX BOJOTOKOB (TIPOFOBHIA)
XapaKTEPU3YETCs IUIOXOU OKaTAaHHOCTBIO U COPTUPOBKOM.

Pexun.Peunbie 0acceiiHbI
l[eﬂTeJIbHOCTB MNOCTOAHHBIX BOJA0OTOKOB BO MHOI'OM OHpGI[eJIHeTCH ux pe)KI/IMOM
(KOMMYeCTBO M YPOBEHb BOJIBI; CKOPOCTh TEUYEHUS), KOTOPHIH B TEYCHHE TOJa MEHSETCS W
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3aBUCUT OT crocoba muTaHus pek.B mporecce cBoel AeATENBHOCTH MOCTOSHHBIE BOIOTOKH
BbIPa0aTHIBAIOT IPO3UOHHO-AKKYMYJISITUBHBIE (OPMBI peibeda, KOTOPhIC OTYyYNIN Ha3BaHUE
— pe4HbIe J0JHMHBI.

B nomnepeuyHoM ceueHUU peUHbIE AOJIMHBI MOTYT HUMETh Pa3iIUuHyl0 (OpMy B BHIE
rIyOOKMX KaHBbOHOB, V — 00pa3Hylo (opMy MM IUIOCKOAOHHYIO (SIIMK0ooOpaszHyo). Popma u
pasMephbl I0JIMH OCTETICHHO MEHSIIOTCS B IMPOIIECCE Pa3BUTHS PEYHOU MOMHBI (puc. 17).

IIepenoc u OTIIOXKEHUS BOAOTOKOB

Pexun mepeHocAT 0OJOMOYHBIN MaTepual Pa3TMYHONW Pa3MEPHOCTH — OT KPYITHBIX
BAJIYHOB JI0 MEJKHMX WJIHCTBIX 4YacTHIll. Yem Ooible CKOPOCTh TEUEHHUsS BOIBI, TeM OoJjee
KpYTIHbIE 00JIOMKH MTEPEHOCUT BO/JIA.

Becp marepuai, KOTOpBIM HEPEHOCITCS pEeKaMM, a 3aT€M OTKJIAJbIBAETCSs, Ha3bIBacTCA
almoBueM. Marepuan, u3 KOTOpPOro (GopMHUpPYETCs aJTIOBUM, MOXET MEepEeHOCHTCS Tpems
croco0aMH: a) BIEKOMbIE HAHOCHI — TAIIUTCS M NIEPEKAThIBACTCS 110 IHY PYCIIa;

0) — BO B3BEIIICHHOM COCTOSIHUU;
B) — B PACTBOPEHHOM BUJIE.

Buaiekomble 110 AHY 00JOMKH M B3BEIICHHbBIE YaCTUIBl HA3BIBAIOT TBEPJBIM CTOKOM PEKH.
OO610MOUYHBIN MaTepuall, epeMeIaeMblii PeKOl 10 JHY, YCUIMBAET INTyOUHHYIO 3PO3HI0, a caM
MOCTETIEHHO M3MEIbYaeTCs, UCTUPAETCA U OKaThIBAE€TCSA — 00pa3yloTcs BalTyHBI, rajibka, IPaBUid,
necok. Pasmep m macca 0OJOMKOB MepeKaThIBAEMbIX 10 JIHY, MPONOPLUOHAJIbHA MIECTOM
creneHn ckopoctu TeueHus. [Ipu ckopoctu Tedenus 0.3 m/cek MEPEHOCUTCS MO THY MEJKUUN
MIECOK, a MpH ckopocTu 2.0 M/cex — KpymnHas ranbka (10 10 cm).

3HaYUTENbHOE KOJIIMYECTBO MHUHEepalbHOro BemecTBa (no 40%) mnepeHocutcs B
pactBopeHHOM cocTossHMM. Ilo nawmHpiM M.H. CtpaxoBa, B pacTBOPEHHOM COCTOSIHUM
nepenocstcs jgerkopactBopumbie conmu (NaCl, KCIl, MgS04, CaS04), xap6onatsl (CaCO3,
MgCO3, NaCO3) u kpemuesem. [Ipudem, Ha nomro kapOoHATOB mpuxoauTcs A0 60% HOHHOTO
CTOKa, a cyib(haTHble U XJOPUAHBIE COJM WIPAIOT 3aMETHYIO pPOJIb TOJBKO B BOJAaX peK
3aCylIUIMBBIX OOjacTedl. B HeOONbIIOM KONMHWYECTBE B PAaCTBOPEHHOM COCTOSIHMM COJEPKaTCs
coequHeHus Fe u Mn, koTopbie 00pa3yloT UCTHHHBIE U KOJUIOUHBIE PaCTBOPBI.

Kak yxxe oTMedanock, OTI0KEHHs], HAKAIUIMBAIOIIMECS B PEUHBIX JIOJIMHAX, HA3bIBAIOTCS
QUTIOBMEM (JIaT. «aJUTFOBHO» - HAHOC, HaMmbiB). OHHM COCTOAT W3 OOJOMOYHOTO MaTepuasa
pa3IMYHON 36pHUCTOCTH, CTENIEHU OKaTAaHHOCTH M COPTUPOBKU. Pa3ianuaroT Tpu pa3sHOBUIHOCTH
AJUTIOBUSL: PYCJIOBOM, MOMMEHHBIA U CTAPUYHBIMN.

PycioBoii aJuni0BHMi, Kak MPaBUIIO, CaMblil TPyOBIid (KpYIMTHO3EPHUCTHIA TIECOK, TPaBHIA,
rajJieuHuk). Pasmep ero o0J0MKOB 3aBUCHT OT CKOPOCTH TE€UYeHHS BOJIbI B pycie. OH oOnamaer
KOCOM CJIOMCTOCTBIO C HAKJIOHOM CJIOEB B HAlPaBJIEHUHU TEUEHUS PEKH.

IloiiMeHHBI AJTIOBUI — ATO 3HAYUTEILHO 00JIE€ MEIKO3EPHUCTHIM, YeM PYCIOBOM.
Tak, Hanpumep, pyciIoBOM AJUIIOBUM INpPEICTaBICH TajJCYHUKAMH, a IOWMEHHBIM — IIECKaMU.
[Touemy mnoiimMeHHBIM amumoBUi Menbue? Bo Bpemsi maBojka BoAa BBIXOJUT W3 Oeperos,
pas3nuBaeTcs MO MOMMe U CKOPOCTh €€ TeUeHHUsl pe3Ko majgaer. Ha moiiMy oHa BBIHOCHT Ooliee
MEJIKHI MaTepHall, YeM HEeCeT B pyclie, IJIe CKOPOCTh TeueHus Oonbie. [ToMeHHBIN aTroBUA
o0aiaeT TOpu30HTAIBHOMN, CIIA00OBOTHUCTON M TMH30BUIHON CIIOUCTOCTHIO.

CrapuyHblii aJJI0BUH TMPEICTABIIEH Yalle BCEro TOHKOOOJIOMOYHBIMHU TJIMHHUCTHIMH
YacTUIIaMU M OOraT OPraHUYeCKUMH OCTaTKaMH, KOTOpPBhIe 00pa3yloTCs MPH 3apacTaHUK CTaPHIL
PacTUTENBHOCTBIO.

MOIIHOCTh QJIIOBHATBHBIX OTJIOKEHUH B JOIMHAX PEK ONPENENIeTCs YPOBHEM
(BBICOTOM) mOaBEMa MABOJAKOBBIX BOJA M B O3TOM Ccllyyae OHa Ha3bIBAeTCSl HOPMAaJbHOMN
MOIIHOCTHIO. B paBHUHHBIX pekax oHa koseonercs oT 10 — 15 mo 30 M. HOpMaIbHBINA ATTIOBUN
BCEr/la UMEET JIBYXCIIOITHOE CTPOEHUE: BHU3Y CJIOU pyciioBOro 6osee rpy0oro KOCOCIOUCTOrO
AJUTIOBUSI, @ BBILIE OH MEPEKPHIT CII0EM NOWMEHHOT0 00Jiee METKO3EPHUCTOTO aJUTIOBHSL.

Cragum pa3BUTHS PeYHOM JOJTUHBI
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Ha mporskeHun BpEMEHM CYIIECTBOBAaHUS pEKa IEPEKUBAET NEPUOABI FOHOCTH,
MOJIOJJOCTH, 3PEJIOCTH U CTapPOCTH.

B nepuon 1oHOCTH TpORONBHBINA MPO(UIs paBHOBECHS PEKH elie He BhIpaboTaH. Peka
TE€4EeT II0 HEPOBHOMY penbe(dy, PErMOHANbHBIM YKJIOH €€ pycia Ha BCEM NPOTSKEHUH
Ype3BbIUATHO KPYTOH, CKOPOCTh T€UCHHUS BEIIMKA; KOe-I/ie 000COOISIIOTCS OT/AENbHbIE YUaCTKH,
pa3BUTHE KOTOPBIX KOHTPOJIUPYETCS MECTHbIMU Oaszucamu 3po3uu. Ha 3Toll cranum pasButHs
PEKU MPOUCXOAAT YCUIICHHBIE MPOIECChl MIyOMHHOU (OHHOM) 3pO3UH, KOTOPHIE NMPHUBOIAT K
MHTEHCUBHOMY YIiyOsneHuto pycna. bokoBast 3po3ust B 3TO BpeMs IOYTH HE MPOSIBISAETCS, TaK
KaK DJHEprusi pekd B OCHOBHOM HallpaBJIEHa Ha pa3pyllE€HUE JIO)Ka U IEPEHOC IPOAYKTOB
paspymenus. beictpoe yriyOneHue pyciaa HpUBOAMT K OOpa3OBaHHUIO JIOJUH, UMEHOIIUX V-
obpazuyo Gopmy. KoadhuiimeHT u3BUINCTOCTH PEKU HA ITON CTaIUU MUHUMAJICH.

[lepuon roHOCTH B HacTOALIEEe BpeMs MEPEKUBAIOT MHOTHE PEKH, TEKYIIHE B TOPHBIX
paifonax. OHHM, Kak IpaBUJIO, XapaKTEpU3YIOTCS OypHBIM TEUYEHHEM, HAJIUYHUEM IOPOTOB H
BOZI0MAI0B. JIOJIMHBI UX UMEIOT (POPMY YILEIHHA U KAHBOHOB.

ITo mepe BbIpabOTKH MpOdUIIs paBHOBECHUS peKa MEPEXOIUT B MEPUOJ MOJIOJOCTH. DTOT
NepUoJl HaCTyHaeT, KOrja B CWJy BCTymaeT OokoBas »po3us. B mepuon momonoctu peka
CTPEMHTCS YIIIYOUTh CBOE PYCJIO TOJIBKO B BEPXHEM TE€UEHUH, IJ€ elle HaOII0Jal0TCs POLECCh
rI1yOMHHOM 3po3uu. B cpelHeM 1 HUKHEM TEYEHUH PEK ITyOMHHAas 3po3Hsl cMeHsieTcs OOKOBOIA.
OTO NPUBOIUT K HE3HAUUTEIBHOMY pACUIMPEHHIO €€ JOJIMHBL, KoTopas mnpuodperaer U-
oOpasHyto KopoOuatyio dopmy. B a1y cragmio ¢GOpMHPYIOTCS TIPUPYCIOBBIE OTMEIH.
[TpomonbHBI TPOGMIE PEKHU ellle He BEIpaboTaH.

Ha cragum 3penoctu CKOpPOCTh TEUEHMsS PABHOMEPHO YMEHBIIAETCS OT BEPXOBBEB K
ycTbto. Jlist 3TOM cTaauM XapakTepHO IOSIBICHUE H3IYyYMH — MEaHAp, NPUBOASIIUX K
YBEJIMYEHUIO KO3((PUIIMEHTA U3BUIIMCTOCTH PEKH, 00pPa30BaHUI0 MHOTOUYHMCICHHBIX PYKAaBOB, IO
KOTOpPBIM BOJia TEYeT MapajUIeIbHO OCHOBHOMY pyClIy, U BO3HHUKHOBEHHUIO OOIIMPHBIX
AJUTIOBUAJIBHBIX PABHUH IONMBI.

Jlig onpeneneHyst CTaiuu CTapOCTH PEKH SICHO BBIPAKEHHBIX KPUTEPUEB HE CYILIECTBYET.
Cunraercs, 4To peka BCTYNAeT B CTAJUIO CTApOCTH, TOTJa, KOTJa JHO €€ JIOJUHBI JOCTUTAET
LIIUPUHBI, BO MHOI'O pa3 MPEBBILAIOLIEH IMUPUHY MOWMBI MeaHapupymomen peku. Ha srtoi
CTaJUM HPOMCXOJAT MEpeHOC M O00pa3yrTCsl MHOIOYMCICHHblE MeaHapbl. Pexa Ha craaun
CTapOCTH XapaKTepU3yeTcs MaKCHUMaJbHBIM KOI()(UIUEHTOM H3BHIMCTOCTH U IE€PEMBIBAET
CBOU IIOMMEHHBIE OTJIOKEHHUSL.

JIBUrasich NpsSAMOJIMHEHHO, CTPYsl BOAHOTO MOTOKA (M MEPEHOCUMBIE €0 YaCTHUIIBI) MPH
IIOBOPOTE pyciia yaapsiercs o 6eper. B pe3ynbrare BOrHyThIi Oeper HHTEHCUBHO MOJMBIBAETCS,
CTaHOBHUTCS OOPBIBUCTBIM, a THO PEKH Y BOTHYTOIO Oepera 3aMeTHO yriiyomsercs (ceueHune AA).
Kak yka3bIBasioch BbIIIE, CKOPOCTh TEUEHHSI BO3PACTACT B CAMBIX ITyOOKHMX y4acTKax pyciia, TaK
KaK 371eCb MEHbIIe CKa3bIBaeTCsl TpeHue Bojabl 0 aHO. ClemoBarenbHO, Y BOTHYTOTO Oepera
CKOpOCTh OyneT Oosnblne. Y MPOTHBOMOJIOXKHOTO Oepera CKOPOCTh 3aMETHO I1aJlaeT, TaK Kak
ryOMHa 37ecb MEHbIIE M, KPOME TOr0, BO3HUKAIOT IONEPEYHbIC MPHUIOHHBIE TEUCHHs. ODTH
TEYEHHUs 3aXBaThIBAIOT C COOOW YAcCTHIBI OOJOMOYHOIO MaTepuana U OTKIAJbIBAIOT HX Yy
BBINTyKJI0TO Oepera. IMEHHO 371ech, Kak MPaBUJIO, U HAKATUIMBAIOTCS aJUTIOBUAIBHBIC OTIIOKEHHS.
Ctpyu BOABI, yAapssACh O BOTHYTHIM Oeper, OTpakatoTCsl U HANpaBJIAIOTCS BHU3 MO TEYEHUIO K
IPOTHBOMONIOKHOMY Oepery (ceuenue BB), B cBoro ouepens moambiBas ero. Ha sTom yuactke
Oeper HayMHaeT OTCTYINaTh, YBEIMYMBACTCAd KpHBM3HA H3ruba pycila peKd M 3HAUYUTEIbHO
pacummmpsiercst nonuHa. llocieaHee MPOUCXOAUT HE TOJNBKO 3a CYET OTCTYyMaHHUsA OeperoBoi
JMHUK HUXKE U3ru0a, HO M 3a CYeT MEepeMELICHHs] CaMUX M3rMO0B PEKH BHU3 IO Te€4YeHHUIo. B
pe3yabTare OONBIIMHCTBO BBICTYIIOB, CIOKEHHBIX KOPEHHBIMH IOPOJIaMH, CPE3aeTCs U J0JIMHA
npuodperaeT miocko1oHHYI0 dhopmy (ceuerue CC).

MeaHapbl ¢ KOPOTKMM paJlycoM pacIIMpSIIOTCS 3HAYUTEIbHO OBICTpee, ueM Ooiee
KpyIHbIe. DTO NMPOUCXOAUT TMOTOMY, YTO BCE HM3rMOBI PEKH CTpeMsTCs NpUOOpecTH paanyc
KPUBU3HBI MPUOJIMZUTEIBHO OJHOTO M TOTO K€ MOpsAKa. BBHIY MOCTOSHHOTO YBEIMYCHHS
KPUBU3HBI PEKH B XOJE IMOJMBbIBA BOTHYTBIX O€pEroB M OTIOXKEHHUS MaTepuana y BBIIYKIBIX,
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BEPLIMHBI JIBYX COCEIHHUX MeaHIp, OOpAaIlIeHHbIX B OAHY CTOPOHY, CXOAATCS BCe ONMXKe, U
MEXKJy HUMH OCTAaeTCs TOJbKO Y3KMH mepelnieek. B mepuos mojioBOAbS MOXKET MPOU30UTH
MPOPBIB TAKOTO TEpelleiiKka, OCHOBHAs Macca BOAbl YCTPEMUTCS B HOBOE, CIPSIMIICHHOE PYCIIO
peKH, a MEeTJIs OKaXeTcs oTpe3aHHo. Ha oTpe3aHHoil CTOpOoHE OCTaeTcs MOKHMHYTOE PYCIIO,
MOJTy4YMBILIeE Ha3BaHUE CTapuilbl. CTapHlbl, KaK MPaBUJIO, UMEIOT B IUIAHE IMOJKOBOOOPA3HYIO
dhopmy; B naapHEHIIIEM OHU YacTO MIPEBPAIIAIOTCS B O0JIOTO

B mepuon crapoctu pexku B ee AOJIMHE OOpa3yeTcsl MIMPOKas MoWMa, WIH MONMEHHAs
Teppaca, — 4acTbh JIOJIMHBI, 3a]MBaeMasi B MOJIOBO/IbE M BO3BBILIAIOLIASICS HAJ PYCIOM PEKHU B
MEKEHHBIN NIEPUOLL.

[lepuoasl IOHOCTH, MOJIOAOCTH M 3pPEJIOCTH COCTaBISIOT LUK DJpPO3UU  PEKH.
BonpmMHCTBO pPEK IMPOXOIUT BCE OTU CTAaAuM pa3sBUTHA. B psne ciydaeB Bce CTaguud MOXKHO
Ha0mMroaaTh y oHOM peku. Hampumep, Tepek B BepxHEM TEUEHUH TIEPEKUBACT TIEPHO]T FOHOCTH,
B HIDKHEM — 3TO yXKe 3pesasi pexa.

Huka 3po3uu peku MOXKET ObITh HEMOJHBIM: B 3aBUCHMOCTH OT pejbeda HadaabHOU
IIOBEPXHOCTH U CIAralmlux €€ MOpOoJ peKa MOXKET Cpa3y BCTYIUTH B IIEPHOJ 3PEIOCTH, MUHYS
IOHOCTD, U T. A. OCOOEHHO 3TO XapaKTEPHO sl paBHUHHBIX peK. bosee Toro, yxe CIoKUBIITHHACS
IIUKJI 9PO3UU MOXKET OBITh HapyIeH, HapuUMep, MOCIe BCTYIJICHHUS B TIEPUOJ CTAPOCTH MOXKET
BHOBb HACTYNUTh IEPHOJI IOHOCTHU DPEKHU, T. €. MOXKET IMPOU30UTH €€ OMOJIOKEHHE. DTOMY
CrocoOCTBYET psia PaKTOPOB, IITABHBIMU U3 KOTOPBIX SIBISIOTCS:

1) monmxeHue Oa3uca SpO3UU, MPUBOASIIECE K YBEIUYEHHUIO YKIOHA pyclla PEeKH U
BO3PACTaHHUIO CKOPOCTHU €€ TeUEHUS, a TAK)KE K BO30OOHOBJICHHUIO IOHHOW dPO3HUU;

2) TOBBIICEHHE KAaKOro-TMOO ydYacTKa peKH, OOYCIOBIMBAIOIIEE W3MEHEHHUE €€
MIPOIOJIBHOTO MPOGUIIA U YBEIUYCHHUE YKIIOHA PYCIIa;

3) W3MEHEHHE KJIMMaTa pailioHa, B KOTOPOM IMPOTEKAeT peKa; OCOOCHHO OOJIbIIoe
SHAYCHUC UMCCT YBCIMYCHHUC KOJIMYCCTBA BhIMMAAAOIINX OCAIKOB, B PC3YJILTATC YCT0 BO3PACTACT
Macca BOJbI B peKe; K 3TOMY K€ MPHUBOJUT TasHUE JIETHUKOB B BEPXOBBSIX PEKU, CBA3AHHOE C
IIOTCIIVICHUEM KJIMMATa.

Peunbie Teppacsl
Teppaca - »3TO TwIOmIaZKa B CTPOCHUM PEYHOW [IOJIMHBI OTKPBITAs WM TMOTPEOCHHAS U
o0si3aHHAsi CBOMM THPOMCXOXKJIEHHUEM SPO3HOHHOM WIM aKKyMYJISTUBHOM JAESITEIbHOCTU
BOJIOTOKA B MPEBI YU IIUKT PA3BUTHA.

Kaxnoe omoyiokeHHE PEKH BBI3bIBAET HOBBINH IMKJ 3PO3MU — IOSBICHUE JTIOHHOMN
apo3uu, yriiyoineHue aHa, crpsimiieHue pycna. [Ipu TakoMm yriyOlieHWU pyclia ajlTroBUATbHBIC
OTJIOKEHUS, Clararoliie MoWMy pPeKH, OKa3bIBAIOTCS BBIIIE HOBBIX MOMMEHHBIX OCAJKOB IpU
HOBOM 0asuce 3po3uu. Hepa3smbIThie OCTATKU IPEBHUX MOWM OOBIYHO OOpa3yIOT CTyIEHUYAThIC
YCTYIIbI, HABUCAIOLIME HAJl HOBOW MOMMOM, U HA3bIBAIOTCS HAANONMEHHBIMHU Teppacamu. Hucio
Teppac COOTBETCTBYET KOJIMYECTBY 3TAMOB OMOJIOXKEHUS (IIMKJIOB SPO3HH), KOTOPBIE MEPeKuiIa
peKa 3a BpeMsi CBOETO CYIIeCTBOBAHUSI.

YrinybneHue pekd TpH €€ OMOJIOKEHHWU TPHBOJUT K TOMY, YTO JIPEBHUE TEPPACHI
pacrojaraioTcs BbIIIE MOJOJBIX, MOJABEPraloTCsl BO3AEHCTBUSAM BBIBETPUBAHUS U IUIOIIATHOTO
cmbiBa. [ToaTomMy Moobie Teppackl OOBIYHO JTYUIIIEe BBICTSIOTCS B penbede.

HapanoiiMenHble Teppackl HyMEPYIOTCS CHU3Y BBEPX — OT MOJIOJBIX K JIPEBHUM: Hajl
YpOBHEM MOWMBI OOBIYHO BBIACTSIOT MIEPBYIO, BTOPYIO, TPETHIO U T. 1.

B cTpoennn HagnmoWMeHHBIX Teppac BBIICISIOT Psii TeOMOP(OIOTHIECKUX FTEMEHTOB —
yCTyI, OPOBKY, TEPPACOBUIHYIO TUIOIIAIKY W ThUTOBOU 1I0B (puc. 20, a). Teppacsl oTaudaroTcs
Ipyr OT JIpyra, B YaCTHOCTH, IIO COOTHOILIECHUIO aJUTIOBHAJIbHBIX U KOPEHHBIX OTioKeHui. Tak,
pa3nuyaT Teppackl caeayommx BuaoB (puc. 20, 0): akKyMyJISITHBHBIC (TEppachl HAKOTUICHUS),
APO3UOHHBIE (TEPPAChl pa3MbIBa), IOKOJIbHBIC (CMEIIAHHBIE).

K akkymMynsSTUBHBIM TeppacaM OTHOCST TaKHe, Y KOTOPBIX MOIIHOCTh QJLTIOBUS OOJBIIE
OTHOCHUTENIbHOM BBICOTHI MX HaJ yYpOBHEM pEKH; BECh TEPPACOBHUIHBIM YCTYI TakuX Teppac
CJIOKEH aJUTFOBHAIbHBIMU HAKOTIIICHUSIMHU.
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DOpO3UOHHBIE Teppachl TMMOYTH IIEIMKOM CIIOKEHBI KOPEHHBIMH TIOpOJaMH; Ha
TEpPPaCOBUIHOMN IUIOIIAJKE TAKMX Teppac aJUTIOBHM OTCYTCTBYET WMJIM pacIojliaraeTcs B BHJE
OUYeHb TOHKOTO TIOKPOBA. DTH Teppackl 00Opa3yroTCsS MPU PE3KOM MpeodsiaaHUM IMPOIIECCOB
9pO3UM HAJl MpPOLEccCaMH aKKyMYJSLUU B MCTOPUU pa3BUTUSA pekd. L[okonbHBIMH TeppacaMu
CUMTAIOTCA TaKHe, Y KOTOPBIX MOITHOCTh aJUTFOBUS 3HAYUTENIbHA, HO HE MPEBBIIIAECT X BBICOTHI;
B yCTyHax 3TUX Teppac HWKE TOJIIM aJUTIOBUS OOHA)XarOTCSl KOPEHHBIE MOPObI, Cllararolue
OCHOBaHUE (II0KOJIb) TEPPACHl M BBIIIEIIEKAIIYIO YaCcTh CKIIOHA TOJUHBI.

KoHTpoJibHBIE BOIPOCHI
1.9mo maxoe sncueas cuna 600vi?
2.0xapaxmepu3syiime noHsamue — IUHeluHblll CMoK U 6a3Uc dpo3uul.
3.Kakue 6uovl 3po3uu 6000MoK08 pa3iuyaomecs?
4.B uem svipasicaemcs 0esimelbHOCHb 8PEMEHHBIX 8000MOK08?
5. /latime xapakmepucmuxy annoeus. Yem notimeHHbll aN06UL OMAUYAENCS OM PYCI08020?
6.1lepeuucnume OCHOBHblE cmaouu pazeumMus peyHol OONUHbL U Oalime Ux Kpamkyo
xapaxkmepucmuxy?
7.Peunvie meppacwel. Kax onu obpaszyromes?

Ypok 8
Tema: I'eosormyeckas AesiTEJbLHOCTDL MOA3EMHBIX BO/.

Inan:

®opmbI CylIECTBOBAHUSA BOAbI B TOPHBIX MOPOAX.
KoJsiekTopckue cBoiicTBa TOPHBIX MOPO/I.
IIpoucxoxkaeHue U cOCTAB NMOA3EMHBIX BO/I.
YcoBus 3ajieraHusi N0JA3eMHBIX BOJ.

KapcroBbie nponeccsl.

Ocaaxku noa3zeMHBIX Boa. OnoJ3HHA.

SourwNdE

I[MPONCXOXJIEHHUE 1 COCTAB IIOA3EMHBIX BO/|
ITogzemHble BOABI IO IPOUCXOXKIACHUIO IOAPA3JAEIAIOTCS HaA CIEAYIOLIUE THIIbL:

MHOUIBTPAMOHHBIE,  KOHJEHCAIMOHHbIE,  CEIUMEHTAlMOHHbIE (WM  PEIHUKTOBBIE),
MarMaToreHHbIE (IOBEHWIbHBIE).
Nudunbrpanuonnsie  Boabl. OOpa3yloTcs B pe3yibTare  IPOCAYUBAHHS

(vHQWIBTpayK) aTMOCHEPHBIX OCAIKOB WJIHM BOJ PEK M O3€p IO MOpaM U TPEIIMHAM TOPHBIX
mopon. OOmuii 00beM BOJbI, BBIMANAIONIEH HA TOBEPXHOCTh 3€MJIM B TEYCHHE TOja,
ouenuBaercs B 108,4 teic. kM3. U3 Hux Gonee nByx tpereit (71,1 Thic. kM3) ucnapsercs, T. €.
BO3Bpamaercs B atmocdepy, a ogHa tpeth (37,3 toic. kM3) GopMUpyeT MOBEPXHOCTHBIA CTOK;
9acTh ITOrO0 CTOKA, pacxoiyeMmasi Ha YBJIKHEHHE TOYB, MPOHUKAET B IUIACTHI-KOJIEKTOPHI,
o0pa3yst HHPWIBTPAIIMOHHBIE BOJIBI.

KonaeHcanmuonnbie BoAbl. X  mpoucxoxaeHHe OOBSACHAIOT  KOHJEHCAIHeH
aTMoc(epHOW BIarM B MOpax M TPEIIMHAaX MOpOJ B YCIOBHUSAX PE3KHUX CYTOUYHBIX KojeOaHui
TEMIIEPATYPhI MMYCTHIHb.

CeauMeHTAMOHHBbIE (PETUKTOBBIE) BOJbI. OOpa3yroTCs 3a CUET 3aXOPOHEHHS BOJ
JPEeBHUX 0ACCEHHOB COBMECTHO ¢ HAKOMUBIIMMICS B HUX OCaIKaMU. bolbIast 4acTh 0Ca0uHbIX
TOpPHBIX TOpOJ 00pa3zoBaiach M3 OCAIKOB, KOTOpbIe (hOpMHUpOBAINCH B BOJHOU cpeae. Bomwbl
ATUX JPEBHUX MOPCKUX WM O3CPHBIX BOJOEMOB MOTJH COXPAaHUTHCS B OCaJKax U B
c(OpMUPOBABIINXCS W3 HUX MOPOJAAX WM IMPOCOYUTHCA B OKpy»Karoliue mnopoisl. B tom u
IPYTroM ciy4yae TaKue MOA3EMHBIC BOJbI OTHOCIT K CEIUMEHTAIIMOHHBIM, WU PEIMKTOBBIM. B
3aBHCHUMOCTH OT TOTO, OCTaJHMCh PEIMKTOBBIC BOJABI HAa MECTE€ WM MEPEMECTUIINCh B Apyrue
TOJIIIY, WX TMOAPA3NCISAIOT Ha JBE Pa3HOBUAHOCTH. K TMepBOl OTHOCAT Tak Ha3bIBaeMbIC
CUHT€HETUYHbIE TIOJ3€MHbIE  BOJBI, KOTOpble OBUTM 3aXOPOHEHBI OJIHOBPEMEHHO C
3aKJTFOYAIONIIM UX 0cagKkoM. OHU COCTAaBIISIFOT TOJIBKO OJIHY YacTh 3aXOPOHEHHBIX COBMECTHO C
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ocaJikoM Boj. [pyras ux 4yacTh IpH YIJIOTHEHUH OCaJIKa OTXKMUMAETCsl B MEPEKPBIBAIOIINE WU
MMOACTHIAFOIIKE TOJIIHN. DTH MO3EMHBIC BOJBI HA3hIBAIOT SITUTCHESTHIHBIMU.

MarmaTtorenHble (IOBeHWJIbHBIE) MMOA3EMHBIC BOJbL. [loCTymaroT OHU W3 TITYOHMHHBIX
HEJIp 36MHOM KOPBbI, UX MPOUCXOKIECHUE CBSA3aHO C OCTHIBAHUEM PACIUIABJICHHOM Marmsi.

[Tonzemuble BOIBI, Kak MpaBUJIO, COAEpPKAT pacTBOpeHHble conu. CyMmMmapHOe HuX
KOJIMYECTBO B €IWHHUIIE OO0BbEMa Ha3bIBAIOT OOmed MuHepanu3aueil Boj. HaceimeHnue
MOA3EMHBIX BOJI PA3JIMYHBIMHU COJIIMH MPOUCXOJIUT B MPOLECCE CIOKHOTO B3aUMOICHCTBUSA
MOJ3EMHBIX BOJl M TOPHBIX MOPO/I, MO KOTOPHIM OHU ABUXKYTCA. [loa3zemMHbIe BOJBI, pacTBOPSs
JIETKOPaCTBOPUMBIC COCTUHEHHS, IEPEHOCST UX Ha OONBINNE PACCTOSHUS U MPHU OMPEICICHHBIX
YCJIOBUSIX MOTYT OC&XJaTh B BHJE MHHEPAJIOB B IIYCTOTaX TOPHBIX MOPOJ WM Y BBIXOJOB
MOA3EMHBIX BOJI HA TOBEPXHOCTb.

[TonzemHble BOJBI, KaK MPaBUIIO, COJEPKAT pacTBOpeHHbIEe coyin. CyMMapHOE WX
KOJMYECTBO B eAMHUIIE OOBeMa Ha3bIBaIOT OOIIe MuHepanu3anuei Boj. HackimeHnue
MOJ3EMHBIX BOJ[ Pa3JIMYHBIMU COJIIMU TMPOUCXOAUT B MPOLIECCE CIOKHOTO B3aUMOJICHCTBUS
MOA3EMHBIX BOJ M TOPHBIX MOPOJ, [0 KOTOPHIM OHU ABMXKYTcs. [lon3emMHbIe BOABI, pacTBOpSs
JIETKOPACTBOPHUMEBIE COCTMHEHUS, TIEPEHOCIT UX Ha OOJIBIIINE PACCTOSIHUS M TPH ONPECICHHBIX
YCJIOBHUSIX MOTYT OC@XJaThb B BHJE MUHEPAJIOB B IMYCTOTaX TOPHBIX IMOPOJ WIH Y BBIXOIOB
MOJI3EMHBIX BOJ Ha TOBEPXHOCT.

Kpynueiimmuii coserckuii reoxumuk B. W. Bepnaackuili nonpasaenuin Bce NpUPOJHBIE
BOJIbI MO CTENEHW HMX MHUHEpAIW3alldd Ha MPECHBIE, COJOHOBATHIE, COJICHbIE U PACCOJIBI.
CornacHo 3To# Ki1accu(uKay IpecHbIe BOABI COAepkKAT MEHbIIE | I/ pacTBOPEHHBIX COJEH;
cosmonoBaTteie — 1—10 r/11; conensle — 10— 50 r/11; pacconbr — 6omee 50 /1.

Ecnu mpu knaccudukanuu BOJA HMCIONB3YIOT JaHHBIE O COCTaBE COJEH, TO BBIACISIOT
BOJBI THUAPOKAapOOHATHBIC KaJbIMEBBIC, THAPOKAPOOHATHBIE MarHUEBBIE, CYyJb(aTHbIC
KaJIbLIUEBbIC, XJIOPUIHBIC KAJIBbIIUEBBIE U T. 1.

B BepXHHX CJI0sIX 3€MHOM KOpPBHI B OOIIEM CiIydae yCTaHABJIMBAETCS YETKO BBIPAKCHHAS
BEpTUKAJIbHAS TUAPOXUMHUYECKAss 30HAJBHOCTh: CBEPXY BHHM3 pAaCIOJararoTcsi 30HBI
TUAPOKAPOOHATHBIX, CYIb()ATHBIX M, HAKOHEI], XJJOPUIHBIX BOJI.

YCJIOBUA 3AJIETAHUA ITOA3EMHBIX BOJL

[To ycnoBusiM 3aneranusi OOBIYHO BBIIEISIOT CIIEAYIONINE THITHI TIOJI3€MHBIX BOJ:

Bonpl BepxoBonku. BepxoBoakoil Ha3bIBaeTCA MOJ3€MHAs BOJA, 3ajeraionias Ha
HeOOoIbIION TIyOMHE B 30HE a’pallii — 30HE CBOOOJHOIO MPOHUKHOBEHUS Bo3ayxa. OObIYHO
BEPXOBOJIKA HE HMMEET CIUIOUIHOTO PacHpOCTpPaHEHHUs, a o0pa3yeT CpaBHUTEIbHO HEOOJbINe
JIMH3bl, KOTOPBIE TMOJACTHJIAIOTCS BOJOYHNOPHBIMU IOPOJAMHU MomHoCcTh Takux JIMH3
BEpPXOBOJIKM 00BIUHO HE TpeBbimaeT 0,5—1 M, pexe gqocturaetr 2—3 M. 31eCh BOJIa HAXOIUTCSA
YK€ B TpaBUTAIMOHHOW (hopme u 00namaeT ypoBHEM. YPOBEHb BOABI BEPXOBOAKHU IMOJBEPKECH
3HAYUTENBHBIM KOJICOaHUSIM, YeM M OOBACHSAETCS €€ MCUE3HOBEHHE B KOJIOAIaX B pailoHax ¢
3aCYHUUIMBBIM KIMMATOM.

['pynToBBIE BOABL. ATMOC(hEpHBIE BOABI, MPOCAYUBASACH CBEPXY BHHU3 IO BOAOYIOpA, a
3aTeM, MepeMenasch B TOPU30HTAIIBHOM HAIpPaBICHUHU, TOCTENEHHO 3alOJHSIOT BCE MYCTOTHI
TOpHOM MopoAsl. Tak BOSHUKAIOT BOJIOHOCHBIE TOPU3OHTHI

Bo/1oHOCHBIM TOPU30HTOM HA3bIBAECTCS IJIACT WJIM CJIOM TOPOABI, B KOTOPOM IOPBI,
MyCTOTHl M TPEUIMHBI 3aMOJIHEHBl BOJOW. Y KaXJIOro TaKOro IjlacTa HUMEIOTCS KpOBIS U
nogomBa. Ecnu miuacT He MOJHOCTBIO 3allOJMHEH BOAOW, TO MOJ BOJOHOCHBIM TOPU30HTOM
MOHUMAIOT JIMIIb €r0 BOJAOHACKIIICHHYIO YacTh. [IepBhIil OT 3¢eMHOW MOBEPXHOCTH MOCTOSIHHBIN
BOJIOHOCHBIN TOPU30HT HA3BIBAETCSI TOPHU3OHTOM T'PYHTOBBIX BOJA. [ pyHTOBBIE BOABI 00JIATAIOT
CBOOO/JHON TOBEPXHOCTBIO — 3€pKaJioM, WM YPOBHEM TIPYHTOBBIX BOJ. OTOT YpOBEHBb
HenocTosiHeH. OOBIYHO OH TMOBBIMIACTCS B JJOKIJIMBBIC U TTOHIKAETCS B 3aCYILTUBEIC MTEPHO/IBL.
Ecnu ypoBeHb TpYHTOBBIX BOJI Ha KAKOM-TO Y4acTKe MOJHUMAETCS A0 3€MHOU MOBEPXHOCTH, TO
31eck oOpasyercs 00JI0TO.
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B menoM rpyHTOBBIE BOABI XapaKTEPU3YIOTCS HAIMYMEM CBOOOAHON BOJIHOMU
MOBEPXHOCTH — YPOBHS, HAJIWYHMEM TOJBKO OJHOTO, IOJCTHJIAIONIEro, BOJIOYIOpa U
OTCYTCTBHEM HaIlopa.

MesxmnacToBble (I1acToBble) BoAbl. OTiMYKME MEXKIUIACTOBBIX BOJ| COCTOUT MPEXKIE
BCETr'0 B TOM, YTO OHM 3aKJIIOUEHBI MEXAY JBYMsI BOJOYIIOPAMH, T. €. OTPAHUUYEHBI UMH U CBEPXY
(CO CTOPOHBI KPOBJIM) U CHU3Y (CO CTOPOHBI TOJIOIIBEI). BOAOHOCHBIE TOPU30HTHI, COJIEPIKAIINC
MEXIIJIACTOBBIE BOJIbI, OOBIYHO XapaKTEPH3YIOTCS OOUIMPHOW 00JacThIO paclpoCTpaHEHUs,
4acTo H3MepsieMON ThICAYaMH KBaJpaTHBIX KujaoMeTpoB. [Ipu sToM OHHM 3ayeraror Ha
3HAYUTENbHOH IITyOnHE, BBIXO/Is Ha MOBEPXHOCTD JIMIIBL HA TIepUepun.

[lon3emuble  BOABI  BMECT€ C  BMEIIAIONIMMU  HMX  TOpoJaMu  00Opas3yroT
THJIPOAMHAMHUYECKUE CUCTEMBI, KOTOPBIE IENIATCS Ha Oe3HANOPHbIE U HAIIOPHBIE.

be3nanopHble THAPOIMHAMUYECKHE CHCTEMBI OOBIYHO XapakTepHbI sl OacceiiHOB
I'PYHTOBBIX BOJI, HE 00JIa/IaI0IINX €CTECTBEHHBIM HAIOPOM.

ATtMocdepHbie BOABI MOMATAI0T B TPOHUIIAEMBIN IJIACT B pallOHaX, IJIe OH OOHAXKAETCs
Ha TIOBEPXHOCTH, B TaK Ha3piBaeMoil oOmactu mnurtanus. IloctemenHo aTmocdepHas Biara
MPOHMKAET BIUIyOb M TMOJHOCTHIO HACHINAET Bech IuiacT. [lepemerasch Mo miacty, Boja
JOCTHTaeT JPYTHX YYacTKOB BBIXOJAa €ro Ha IIOBEPXHOCTh M CAaMOM3JIMBaeTCs, o0pa3ys
WMCTOYHUKU TOJ3EMHBIX BOJ. DTO 00JIaCTh pasrpy3kH, WIM JApeHaka IUIacTOBBIX Boj. B
3aBUCUMOCTH OT penbeda M BBICOTHOTO TIOJOXKEHHUS O0JIacTel NHUTaHUS M pasTpy3Kd B
LEHTpaIbHOW, Hambojee TNPOrHYTOH dYacTH OacceiiHa MOTYT CYIIECTBOBaTh YCIIOBHSI,
OnmarompusATHBIE ISl CO3JaHMs Hamopa, T.€. CaMOINPOW3BOJIBHOTO M3JIMSHUS BOJBI T0J]
JaBJICHUEM

Takum o0pazom, B IeHTpaJbHOW wyacTh OacceifHa oOpasyercs o0iacTb Hamopa, B
npenenax KOTOpoi BOJAa U3 CKBaKMH CHOCOOHA M3NMMBaThes B BUAe (oHTaHA. BricoTa mogbema
BOJIbI 3aBUCHT OT PACIIOJIOXKEHHUS CKBOKUH OTHOCHUTENIBHO OOJIAcTe MUTAaHUS U ApeHa)ka U OT
TUIPOCTaTUYECKOTO YPOBHSI.

I'uppocratnueckuM  (IbE30METPUYECKMM)  YPOBHEM  Has3bIBaeTcs  BooOpaXkaeMast
MOBEPXHOCTh, MPOXOAsiias depe3 o0JacTb MUTAHUS U Pa3pry3Kd U OINpPEAENSIoNniasl BBICOTY
noJbeMa BOJbl B JaHHOM Mecte (puc. 24). [Tbe3omeTpuueckii ypoBeHb OOBIYHO BBIPAXKACTCS B
aOCOMIIOTHBIX OTMETKaxX IO OTHOILIEHHUIO K YPOBHIO MOps. Bbllie 3Toro ypoBHs apTe3maHcKas
BOJIa U (POHTAHUPOBAHUH MOIHATHCS HE MOXKET.

Hpyroii  XapakTepuCTHKOW  0o0JacTM  HaAmopa  SBJISETCS  THAPOCTATHYCCKUUN
(Ibe30METPUYECKUIi) HAmop, IMOJA KOTOPHIM MOHUMAIOT BBICOTY CTOJ0Aa BOJBI OT KPOBIHU
BOJIOHOCHOT'O TOPU30HTA J0 MbE30METPUUYECKOro YpoBHs. [Ibe3oMeTpuueckuit

KAPCTOBBIE ITPOLIECCHI

['eonmornueckast neATENbHOCTb, COBEpIIaeMasl MOJ3EMHBIMH BOJAMHU, 3aKIIOYACTCS
MpEeXJIe BCEro B PACTBOPEHUH MHHEPAJIOB WJIM TOPHBIX MOPOJ, MO KOTOPBIM OHM JABUXKYTCH.
PactBopsromas CrnocoOHOCTh TMOA3EMHBIX BOJ 3HAYUTEIHHO YCHUIIMBACTCS C TOBBIIICHUEM
JABJICHUS W TEMIEPATYpPhl, @ TAKXKE MPU HAJUYMM PACTBOPEHHBIX B HUX razoB. B wacTHOCTH,
XUMHUYECKH YUCTasi BOJA OKa3bIBAET HA M3BECTHIKU HE3HAUMTEIILHOE PacTBOPSAIOIIEE JEHCTBHE,
HO B IPUCYTCTBHUH YIJIEKHCIIOTO ra3a arpeCCUBHOCTD BOJBI PE3KO IMOBBIIIAETCS.

Haubonee nerko pacTBOpSIOTCS TakWe MHHEPANbl, KaK TajuT, CUJIbBUH, KaIbIIUT,
JOJIOMUT, TUIC U Ap. B palioHax pacrnpocTpaHeHHs] MOpOJ, CI0KEHHBIX 3TUMHU MHUHEpaIaMH,
BOJIa, MPOHUKAs MO TPEIIMHAM U [OpaM, pacTBOPSET (BBILIEIAYMBACT) OTJCIbHBIE 3€pHA MUHE-
pajoB M NOCJIE YCTAHOBJEHUS CKBO3HOI'O CTOKA YHOCUT HMX B pPacTBOPEHHOM BuIe. Takum
o0pa3oMm, MOA3EMHOE BBINIEIAYNBAHUE MPUBOIUT K 00pa30BaHUIO BTOPUYHBIX KOJIICKTOPOB U3
opoJ, KoTopbie (GOPMUPOBATUCH KaK BOAOYMOPHI. [10 KOMIEKTOPCKUM CBOMCTBAM BTOPUYHBIE
KOJUUIEKTOPBI HE TOJBKO HE YCTYIMAIOT NEPBUYHBIM, HO YaCTO U IIPEBOCXOIAT UX.

[Ipoueccsl pacTBOpEHUsT MOBTOPSAIOTCS MHOTOKPATHO, B PE3YyJlbTaTe€ BO BMEHIAIOIIUX
nmopoaax oOpasyercsi IieNas CUCTeMa COCIUHSIOMIUXCS MYCTOT W KaHAIOB, B JajbHEHIIeM
YBEJIMYUBAKOIINXCA B pa3Mepax. Tak BOZHUKAIOT KapCTOBBIE MEMIEPHI.
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XapakTepHoil (hopMoii 17151 KapCTOBBIX MEIIEpP SABISIOTCS HATEYHbIE 00Pa30BaHUs, TAKXKe
CBSI3aHHBIE C JIEATEIbHOCTHIO MOA3eMHBIX BoA. Cpean HaTeuHbIX (OpM, KOTOpBIE Hallle BCETo
CJIOKEHBI KaJIbIIUTOM, BBIJICISIFOT CTAJIAKTUTHI, CTAIATMUTHI, KOJIOHHBI, 3aHABECH, TIEPETOPOJIKH U
T. 1. OGpa3yroTcs oHU ciefyromuM odpazoM. [loazemMHbie BOIbI, TPOXOAS Yepe3 U3BECTHSKH,
YaCTUYHO PACTBOPSIIOT MX WM HacklmaioTcs OukapOonarom kameius Ca(HCO3)2. [Monamas B
kapcToBble mosioctu, oboramennple Ca(HCO3)2 moazemHbIe BOJBI OKA3bIBAIOTCS B YCIOBHSX
0ojee HU3KOrO JaBIIEHUS, MPH KOTOPOM TMPOUCXOAST BBIICICHHE H30BITKA YIIIEKUCIOTHI,
Mepexo]l PacTBOPUMOro OukapOoHaTa B HEPACTBOPHUMBIN KapOOHAT KaJIBIMS M BBITAJICHHUE
MOCJIETHETO B OCAJOK. BcelecTBHe YacTHYHOTO MCMApeHusi BOJBI B IEHIEpEe 3TOT IPOLECC
uHTeHcuuIupyercsa. Tak 00pa3yloTcsi CTalaKTUTBI, KOTOPHIE TPEJACTABISAIOT  COOOM
VAJUHEHHBIC, PACTyIIHE€ BHHU3 OT KPOBIM TeEIIephl IMOABECKH, HATIOMUHAIOIIUE JICMSHBIC
cocynbku. bosee ToncTeie HaTeuHble (HOPMBI, Ha3bIBaEMbIE CTAIAMUTAMM, PACTYT CHU3Y BBEPX
B pe3yiabTaTe MajeHHs Kamelb Ha JHO IMellephl, YacCTUYHOTO HWCHApEHUs BOJBI, IMOTEpU
HEKOTOPOr0 KOJWYECTBA YIJIEKUCIOThl M BbiAeneHus HepacTtBopuMmoro CaCO3. Hnorna,
COCIIUHSISACH, CTAIAKTUTHI M CTAJIarMUTHI 00pa3yloT HaTedHbIe (JOPMBI B BUJIE KOJIOHH, 3aHaBeCei
u neperopoaok. Ha cteHax kapcToBBIX IelIep HEPEIKO BO3HUKAIOT KapHU3bI U Kackaabl. Ha nHe
OOJIBIIMHCTBA TIENIEP Pa3BUTHl MHOTOUMCIICHHBIE KOJIOMAIBI WU OTAeNbHBIe 03epa. HOTIa OHU
COEUHSIOTCS U BOJIbI B BUJI€ TOTOKA JIBUKETCS I10 JIHY MEUIephbl B HAPABICHUH €r0 YKJIOHA.

MHorue neuiepsl COCTOST U3 OOJBIIOT0 KOJUYECTBA TPOTOB M 3aJI0B, COCIMHSIOIINXCS
MPUYYIJIUBBIMU TaJlepesiMU U PacIoiaralolIuXcsi Ha pa3HOW BBICOTE — B HECKOJBKO JTa)ei.
MHOro3Ta)XHOCTh Temep OOBIYHO CBs3aHA C WM3MEHEHHEM YpPOBHS TPYHTOBBIX BOJ B
3aBUCUMOCTH OT 0a3Wca Hpo3uu MeCTHOM peuyHoi ceru. I[loHmxkeHue Oa3uca >po3uu
COIMPOBOXAAETCS TMOHMKCHHEM YpPOBHS KAapCTOBBIX BOJ, YTO MPHUBOIUT K (POPMHUPOBAHUIO
HOBOTO 3Taka MeIIepHI.

C TeueHMeM BpEeMEHHM Ha TMOBEPXHOCTH pailOHA, CIOXKEHHOTO KapCTYIOUIMMHUCS
MOpO/JaMU, MOTYT BO3HHMKAaTh paznuuHble (Gopmbl kapcrtoBoro nanamadta. I[lo ycrmoBusm
o0pa3oBaHMs BBIACISAIOTCS KapcTOBbIE (DOPMBI, CBSI3aHHBIC C BHINMICTAYUBAHUEM (Kappbl) H C
MIPOBajIaMH U OCEIaHWEM CBOJIOB Teliep (BOPOHKH, KOJOIIbI, JOJTUHBI U MOJIbS).

CHavana Ha MOBEPXHOCTH H3BECTHSIKOBOI'O MacCHBa BO3HHUKAIOT TIyOOKHE OOpO3IBI.
[IpoucxoxaeHne UX CBA3aHO C TeM, 4TO aTMocdepHas Boja, oOOraiieHHas YTIEKHUCIOTOM,
MPOHUKAET B TPEUIUMHBI, PACTBOPSIET MX Kpasi, TOCTEIICHHO 00pa3ysl HeOOMbIIHe YriyOIeHus u
npoMouHbl. C TOSBIEHUEM HAMNpaBIEHHOTO CTOKAa BOJ B MPOMOMHAX U YIIyOJeHHsIX
YCHUIJIMBAIOTCSI TIPOLIECCHI BHINMIEIAUYMBAHUS HW3BECTHAKOB, B pe3yibTare oOpa3yercs cHcTeMa
00p0o31 1 KEeIOOKOB, pa3/IeICHHBIX y3KUMH TpeOHsMU. Bce 3Ti hopMBbl U MOTYydnIn Ha3BaHUE
KappoB.

KapcToBble  BOPOHKM  MNpEACTaBIsAOT CcOOOM  acUMMETpUYHBbIE  4YameoOpa3HbIe
yrayOJiaeHus, AUaMeTp W TIIyOMHAa KOTOPBIX H3MEHSIOTCS OT EIWHUI[ JIO JECATKOB METPOB.
Oxpyrible, MOJIOTHE M HE OCOOEHHO TITyOOKHEe BOPOHKHM Ha3bIBAlOTCS nonuHaMu. Hepeako Ha
JTHE KapCTOBBIX BOPOHOK M JApPYyrux (opM KapcToBOro penbeda BeTpedaroTcs TIiyOoKHe
OTBEpCTHS, Ha3bIBaeMble MoHopamMu. OHHU MPENCTaBIAIOT c0O0l cBOeoOpa3Hble BepTUKAJIbHBIC
KaHaJbl, BEAYIIMEC K IOA3EMHBIM KapCTOBBIM TIOJOCTSM BHYTPH HM3BECTHSKOBOTO MAaCCHBA.
CMBIKasICh APYT C APYroM, TOHOPBI 00pa3yroT 0oJiee KpymHbIe (HOPMBI TOBEPXHOCTHOTO KapcTa
— KOTJIOBHHBI M mOJbs. [locneqnue MOryT BO3HHUKATh TAaKKe B Pe3yJbTaTe MPOBATA KPOBIH
nemiep. B penbede monbs BRIAEISIOTCS OOMIMPHBIMU pa3MEpaMy, HUMEIOT BUJA 3aMKHYTBIX
BIIAJUH C KPYThHIMH OOpTaMH W OTHOCUTENIBHO IUIOCKMM OTHOM. Hepenko Takwe nempeccuu
3aIOHSIOTCS BOJIOM, 00pa3ysi KapcTOBBIE 03€pa.

[Mom3emHBIEe BOABI HE TOJBKO PACTBOPSIOT TOPHBIE MOPOABI, HO U pa3pylIalOT X
MEXaHUYECKUM IyTeM, BBIHOCSAT TBepible dacTulbl. [Iporecc BbIHOCA MOA3EMHBIMU BOJAaMU
TBEPABIX YaCTHUI[ U3 PA3IMYHBIX MOPOJ Ha3bIBaeTCs MexaHudeckou cyddosuen. Yame Bcero
cydo3un moaBepraroTcsi TIMHBI, MECKH, PBIXJIbIE MECYaHUKH; MPU ITOM BOJOHOCHBIE CIOU
YMEHBUIAIOTCSA B 00bEME U MPOCEAAIOT.
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Taxkum o0Opas3oM, B pe3yibTare cypdo3ur BO3HUKAIOT MOHKEHHbIE (HOpMBI perbeda Ha
ITOBEPXHOCTH 3EMIIH.

OCAJZIKU ITOA3EMHBIX BO/I

Hapsiny ¢ pacTBopeHHeM M IEPEHOCOM OTIEIbHBIX TBEPABIX YACTHI] TOA3EMHBIE BOJIBI B
ONarompUATHBIX YCIOBUSX OTKJIAABIBAIOT OCAIKH. JTOT MPOLECC MOKET MPOUCXOAUTH KakK Ha
36MHOM MOBEPXHOCTH Y BBIXOJIOB MCTOYHHMKOB, TAK U B IIYCTOTax MOPOJ BOJOHOCHBIX IIACTOB.
OTnoxxeHHe OCaJKoB — OJHA W3 BaXHEHIMHUX (OPM TEOJOTUYECKON JesITeIbHOCTH,
COBEPILIAEMOM MTOA3EMHBIMU BOJAMHU.

Ocanku, oTiaraeMble NMOA3€MHBIMM BOJAMU Ha 3€MHON NoBepxHOCTH. Cpeau OcalKoB,
KOTOPBIE€ OTKJIAJBIBAIOTCS MOJ3EMHBIMU BOJAMHU Ha IMOBEPXHOCTH, HY’)KHO Ha3BaTh U3BECTKOBBIC
U KPEMHUCTBIE TY(]bI, TOBApEHHYIO COJIb, XKEJIE3HbIE M MApPTraHIIEBHIC PY/IbL.

N3BecTKOBBIN Ty COCTOUT W3 KajbI[UTa, KOTOPHIM HAKAIJIMBACTCS HA MOBEPXHOCTH Y
BBIXOJIOB UCTOYHUKOB. B

/Kenesznuvle pyovt — W3BECTHBI 3aJeKU OYypBIX >KEJIE3HAKOB, 0Opa3oBaHHE KOTOPBIX
CBSI3aHO C TEOJOTHYECKOW JesTeNbHOCThIO TMOA3EeMHBIX BOJ. JKene3Hble pyapl TaKoro
MIPOUCXOXKACHHUS TPUYPOUEHBI K BBIXOJAaM BOJ, oOoramieHHBIX coisiMu xene3a FeCO3 wmmu
FeSO4. B sTux ycinoBusix u, Mo-BUIAUMOMY, TIPH YIaCTHU OAKTEPHUI MPOUCXOIUT MPEBPAIICHUE
FeCO3 u FeSO4 B 2 Fe203x3H20 — NAWMOHUT, KOTOPBIA, OTKIAABIBASCH B OOJBIIMX
KOJHMYeCTBax, o0pa3yeT 1uiacTel. I[IpuMepoM MOTYT CIy)KUTh 3aJI€KU KEJIE3HbIX pyI
Kepuenckoro u TamaHCKOTO MOTYOCTPOBOB, MPUYPOUCHHBIC K OTIIOKEHUSM BEPXHEro OTIelNa
IOpBI.

Ananozuyno odpazyomca mapeanyegvie pyobl.

OIIOJI3HU

CmMeneHns TOpHBIX MOPOA HA KPYTHIX CKJIOHAX OBIBAIOT PA3IMYHBIMH, KaK 110 XapakTepy,
TaKk ¥ 1Mo macmrady. B yacTHOCTH, BBLACISIOT MEJIKHE CMEIEHHs, WIH OIJIBIBUHBI, KPYIHbIE
CMEIIIECHHSI, WIIN OTIOJI3HH, W BHE3AIHbIC OOPYIIEHUS OrPOMHBIX MacCHBOB T'OPHBIX TOPOJ, HIIH
00BaJIbl, KOTOpbIE OOBIYHO MPOUCXOMAT B TOpPHBIX paiioHax. Hambounblnee 3HaueHHWE HMEIOT
OIOJ3HH, IIMPOKO pacHpocTpaHeHHble B mpupoae. OIOM3eHb — 3TO EeCTECTBEHHOE
NepeMeIeHie MAacCHBOB TOPHBIX IOPOJA TOJ BIUSHHEM CHJIBI TSDKECTH, B pe3yJbTare
JEATeNbHOCTH MOJ3EMHBIX BOA W IPH HAIWYMK B Pa3pe3e OPHU30HTOB IUIACTHYHBIX IIHH. B
HEHApYUICHHOM COCTOSIHUM TakKhe TJIMHBl Majlo OTIMYAIOTCS OT OOBMHBIX. OaHAaKO MpH
MEXaHWYECKOM BO3/ICHICTBUY U YBIAXHEHUH OHU MPHOOPETAIOT BEICOKYIO TIACTUYHOCTD.

OOpBIBUCTBIN CKJIOH CIIOKEH IUIOTHBIMH W TSDKEJIBIMH KapOOHAaTHBIMH TOpoaaMu. B
OCHOBAaHHMH CKJIOHAa OOHa)kKaeTcs BOJOHOCHBIM TOPHU30HT C MCTOYHUKOM. Bomoymopom ciyxat
IUTACTUYHBIC (TIJIBIBYHHBIC) TIIMHBI, KOTOPBIE MOJI ACHCTBHEM BJIArH W JaBJICHUS BBILIENEKAICH
TOJIIM CTAHOBATCS «TeKy4nMU». M3 BomoHOCHOro ciosi B pesynbrate cyddosum Bomoi
BBIHOCSITCS MEJIKME YaCTHUIIBI TIECKa, B CBSI3U C YeM CKJIOH MEJJICHHO OCeNlaeT. B 3TUX ycloBusX B
KaKOM-TO MOMEHT MOpPOJBI, 3AJICTAIOIINE HAaJ BOJOHOCHBIM CIIOEM, IO JCHCTBHEM CHIIBI
TSOKECTH MOTYT OTOpBaThCsl M croi3TH. IloBepXHOCTH, MO KOTOPOH MPOUCXOIUT OTPHIB H
CMEIIEHHE MacC TOPHBIX MOPOA, IIONYYWIa HA3BaHWE [OBEPXHOCTH CMELICHUS, WIIH
CKONIbKEHUs. B pe3ynbTare Omoia3aHusi MacCHBBI TOPHBIX MOPOJA Pa3OMBAIOTCS Ha OTACIbHBIC
TJIBIOBI, KOTOpBIE OOBIYHO HA3BIBAIOT OMOJ3HEBBIMH TenaMmu. Kak MpaBmiio, MOBEPXHOCTh
MEPBOHAYAIILHOTO CKJIOHA TIIOCJIE OIOJI3aHUS HAKJIOHSAETCS B CTOPOHY, MPOTHBOIOJIOKHYIO
IBWKCHUIO OMOJ3HA. [IpM 3TOM CTBOJIBI 1€pEBBEB, MOCTPOUKU M T. J. HAKJIOHSIOTCS B TY JKe
CTOpOHY.

KoHTposabHbIe BONpockl

1.B xaxux ¢pazax naxooumcs 600a 8 20pHuIX NOPoOax?
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2.Ymo maxoe nopucmocmu u NPOHUYAEMOCHb U KAK 0eSIMCsl 20pHble NOPOObl NO IMUM
npusHakam?

3.Kaxk noopa3zoensiomcs noozemmvie 800bl NO NPOUCXOHCOCHUIO U YCTIOBUAM 3AT1e2aHUs?

4.Yem omauyaromcs 2pynmossie 600bl OM Apme3uaHcKux?

5. Yem xapaxmepu3zyromcs 600bl HePMAHBIX U 2A306bIX MECTNOPOHCOCHUL?

6.4Ymo makoe xapcm?

7.Kaxue ocaoxu omnaearomes noo3emMHuiMU 800amu?

8.Kaxosa npupooa ononsneu?

Ypok 9
Tema: I'eostoruueckass 1eTeJbHOCTH JIeJHUKOB.

Iinan:

1.00pa3oBaHue ¥ THNbI JETHUKOB.
2.I'eostornyeckasi padora JieITHMKOB.
3.0J1e1eHeHNs] 3eMHOI KOPBI.

JlenHuky 3aHUMAIOT 3HAYUTEIBLHOE MecTO Ha 3emiie. OHM MOKPBHIBAIOT MOYTH 16 MIIH.
kM? oBepxHocTH cymu (11%), a B MONSAPHBIX 001aCTAX JEAHUKOBBIH IOKPOB PACIIPOCTPAHSAETCS
W Ha MEIKOBOJHYIO (menbdoByro) oOmacte mMops. OOmui o0beM JbAa, COJAEPIKAIIErocs B
NeHuKaxX, omeHrnBaercs B 30 mutH. kM3 (00beM KyOa ¢ anmHoi pedpa 300 km).

Oo0pa3oBaHue ¥ THIIbI JIETHUKOB

['eonoruueckas AesTeNbHOCTh CHETA U JIEAHUKOB, KaK M JIPYTMX AK30T€HHBIX (PAKTOPOB,
BKJIIOYAET 3PO3MI0, TPAHCIHOPTHPOBKY OOJIOMKOB M HUX OTJOXKEHHE. VM3ydeHuem CTpOeHHS,
Pa3BUTHUSA U ACSITEIbHOCTHU JIEIHUKOB 3aHUMAETCS TIISLUOJIOTHS.

JleTHHUKH COCTOAT W3 TaKk Ha3bIBAEMOI'O TJIETYEPHOro JbAa. B ornuume oT apyrux
Pa3HOBHUIHOCTEH JbJa (MIOYBEHHBIN, PEUHON, MOPCKOM), BOSHUKAIOIINUX MIPH 3aMEP3aHUM BOJIBI,
TJICTYEPHBIN Je] 00pazyeTcs U3 CHera.

Jlis BO3HUKHOBEHHUS JIJHMKAa HEOOXOAMMBI HH3Kas CpEIHErojoBas TemIiepaTypa,
00JIBIIIOE KOJIMYECTBO OCAIKOB, BBHIMIAJAIOIINX B BUJE CHETA, a TAK)KE HATMYHE MOJIOTHX CKJIOHOB
Y BIIAJMH, 3alIUIICHHBIX OT COJIHIIA U BETPA.

C yMeHbIIIEHHEM 3HAauYeHUs! reorpaduueckoil MUpOTHI, MPU MPUOIMKEHUH K 3KBATOPY,
CHEroBas JTUHUS MOJHUMAETCS, Ha TIOJIFOCaX OHa MPUOIMKaeTCsl K ypoBHIO Mops (puc. 29). D10
U OIpeeNsieT HEPAaBHOMEPHOCTh HAKOIUICHHSI CHEra W MaciiTaboB 0Opa3oBaHUs TIETYCPHOTO
JpJa — OCHOBHas ero 4acth (99,5%) cocpenoroyeHa B mossipHbIX obmactax u toibko 0,5 %
CBSI3aHO C BHICOKOTOPHBIMU JI€THUKAMH.

Ob6nacTp, /1€ TPOUCXOAUT HAKOIUIEHHWE CHEra W IMpEeBpallleHUus €ro B Jiel, MOJy4usio
Ha3BaHHE — XUOHOC(DEPHL

HakannuBasice B MOHM)KEHUSX penibeda Wik Ha BEepUIMHAX IOp, CHET 3a JIETO HE yCIIeBaeT
pacTasTh, Macca €ro pacTteT U3 roja B TOJl, OH YIUIOTHSAETCA M TOJ BIUSHUEM CYTOYHBIX
KOJIeOaHUH TeMIIepaTyphl IPEBPAIIACTCS B 36PHUCTYIO MacCy. Takoi YIIOTHEHHBIN 3€PHUCTHINA
CHEr Ha3bIBaeTcs (UPHOM, a OOJIACTh €ro HAKOIUIEHHWS — (UPHOBBIM mosieM. OUpH BHOBb
MOKPBIBAETCSI CHETOM, IOJI TSKECThIO KOTOPOTO MPOAOIIKAET YIJIOTHATHCA, ITOKa CO BPEMEHEM
HE MpeBpaTUTCs B riieT4epHbIi nen. Ecau 1 M3 cBexero cHera uMeer maccy 85 kr, To Macca 1
M3 ¢upna gocruraet 600 kr, a 1 M3 rneruepHoro igpaa— 909 kr. T

Y neAHWKOB BBIICTSIOT O0JIACTh MHUTaHUS, T/I€ MPOUCXOAUT HAKOIJICHHE CHETa H
MpeBpalieHe ero B GUpH, a 3aTeM B TJIETYEPHBIN Jied, U 00JIacTh CTOKA, IO KOTOPOM TBUKETCS,
CTEKAaeT TJETYEPHBINA Jie[. B 3aBUCMMOCTH OT COOTHOIIEHUS OOJACTe MUTaHHUS M CTOKa, OT
pa3MepoB U GOPMBbI JICAHUKHU MOJPA3AEISIOTCS Ha TPU TUIIA: TOPHbIE (WM aJbIUIICKOro THIIA),
IIOKPOBHBIE (MJIM MAaTEPUKOBOTO TUIIA) U IPOMEKYTOUHBIE.

['opHbIMU, WU aNbNUHCKUMH, HA3bIBAIOT CPABHUTEIBHO MAJIOMOIIHBIE JIETHUKH
BBICOKOTOPHBIX pAilOHOB, NPUYPOUYCHHBIE K pa3IMYHOrO pOAa JenpeccusiM B penbede:
BIIaHAM, JIOJIMHAM PEK, YIIeIbsM U T.I. JISTHUKU Takoro TUIa pa3BUTHI B Anbmiax, [ mmanasx,

47



Ha Tsup-1llane, [Tamupe, KaBkaze. O6macTb TUTaHUS TOPHBIX JIETHUKOB BhIpaK€HA OTUETIIUBO,
uMeeT GopMy IIMpKa U HAXOAUTCS BBILIE CHETOBOM JIMHUU, KaK MPaBUII0, 3Ta 00JacTh OKpYyKeHa
ampuTeaTpoM BBICOKMX TpeOHell W muKoB. Jlem crekaer Mo TOpHBIM JOJIMHAM C KPYTBIMH
CKJIOHaMH, 00pa3ys OJUH WM HECKOJIBKO JIEASHBIX ITOTOKOB — S3BIKOB .

Cpenu TOpHBIX JIEAHUKOB PA3IMYAI0T HECKOIBKO Pa3HOBUIHOCTEM:

- TOJIMHHBIE — HauboJiee KPYMHbIe, XapaKTepHbIe [ JIEAHUKOB 3TOTO THIIA;

- KapoBbIe — 00Opa3yronecs B yrIyOJEHUSX TOp MOYTH HA YPOBHE CHETOBOW JIMHHUH U
MPAKTUYECKU HE UMEIOLIUE CTOKA;

- BUCSIUME — JIOXKE JISAHUKA KOTOPBIX HAPYIIAETCA KPYThIM YCTYIIOM, U JIEASTHOM MOTOK,
HAaBHCAIOUIUHI HaJ HUM, IEPUOANYECKHU CPBIBAECTCS BHU3 B BUJE JIABUHBI.

[TokpoBHBIE NeTHUKH OOBIYHO OOpa3yrOTCS B MOJSPHBIX palOHAX M PaACHONATarOTCS
IIOYTH Ha ypoBHE Mops. Kak npaBuio, OHM 3aHUMAIOT OIPOMHBIE IIJIOIIANA U XapaKTEPU3YIOTCA
3HAQUYUTENIbHOM MOIIHOCTBIO JIETHUKOBOTO MOKPOBa. B oT/iMuMe OT JIeTHUKOB albIIUICKOTO THUIIA
MOKPOBHBIE JIEIHUKH HE 00Ja/1al0T OTYETIMBO 000COOJICHHBIMU OOJIACTSMU MUTAHUS U CTOKA,
dbopMa ux He KOHTposmpyercs penbedom oxa. TonmuHa Jbpaa 34eCh HACTOIBKO BEIUKA, YTO
MOJ1 HEI0 CKPBIBAIOTCS BCE HEPOBHOCTH peibeda. [loBepXHOCTh MOKPOBHBIX JIEIHUKOB OOBIYHO
uMeeT (opMy BBITYKIOrO IMHTAa C BO3JbIMAHUEM IIEHTPAIbHON wacT. [IpuMepoM HBIHE
CYILIECTBYIOIIUX MOKPOBHBIX JIETHUKOB MOTYT CIYKWTbh JIEHUKOBBIE IMOKPOBHI ['peHnaninu u
AHTapKTUBIL.

K nenmHMkaM nOpoOMEXyTOYHOTO THIIA OTHOCATCA IUIOCKOTOPHBIE JIEAHUKH, KOTOPBIE
00pa3yrTCsl Ha TOpax ¢ IUIOCKOH (CTOII000pa3HOM) MM IJIOCKO-BBIMYKIION BepmmHON. Takue
JeOHUKH, pa3BuTble Ha CKaHIMHABCKOM MOJYOCTPOBE, HMHOTAA HA3bIBAIOTCS JIEAHUKAMHU
CKaHJIMHABCKOTrO TUMa. [IpOMEXyTOYHBIMM HMX CUHMTAIOT MOTOMY, YTO OHU XapaKTEPU3YIOTCS
CMEILIEHUEM CBOMCTB JIEAHUKOB MEPBbIX ABYX TUMNOB. Beneactsue ogHooOpasus penbeda jgoxka
OHM, Kak ¥ MAaTEpUKOBBIC JIEAHUKH, 3aJIETalOT CIUIOIIHOM Maccol Ha IUIOCKOTOPbSX.
[lepenBurasice OT 1eHTpa K mepudepuu, MPOMEKYTOUHbIE JIEAHUKU HCIOIB3YIOT ISl CTOKA
JOJUHBI PEK, YIIETbs U B 3TOM OTHOIICHUH MPUOINKAIOTCSA K TOpHBIM. [1o pasmepam neqHUKH
MPOMEXYTOUHOTO THUNA OOBIYHO HEBEJIMKHM — IUlouiaab JeAHUKoB CKaHIMHABCKOIO
MOJIyOCTPOBA PEIKO TMPEBHIMIAET HECKOIBKO COT KBAJpPaTHBIX KUJIOMETPOB (00Imas IUIoIianb
neaarkoB CKaHIMHABCKOTO TTONYOCTPpOBa 0koio 5000 km?).

T'EOJIOTMYECKAA PABOTA JIEJHUKOB

[lepenBurasich, Macchl JibJla MPOU3BOIAT 3HAUUTEIBHYIO PadOTy MO pa3pyIICHNUIO TOPHBIX
mopoJi, 00paboTke (BCIIaXUBAHUIO M UCTUPAHHIO) TTOBEPXHOCTH, 1O KOTOPOW OHM JBHXKYTCS, U
MIEPEHOCY Pa3HOOOpPa3HOro OOJIOMOYHOrO Marepuana. JIBIKEHHIO JIeJHHKA CIIOCOOCTBYET
MOSIBIICHHE BOJBI B €r0 TOOMIBE, KOTOpas 00pa3yeTcs B pe3yibTaTe CHIDKEHHUS TeMIIepaTyphl
TasHUS JIbA IPU BBICOKOM JIaBJICHUU U HCIIONHSET POJIb CMa3KH JIEASTHOTO MacCUBa.

PaboTa sneqHurKa 1o pa3pylICHUIO W UCTUPAHUIO MOPOJ JIOKA HA3BIBACTCS JICITHUKOBOU
9po3ueil WM sk3apanus (BbimaxuBaHue). OJHAKO TBEPAOCTH JIbJA SIBHO HENOCTATOYHA JIS
paspymeHus: OOJBIIMHCTBA TOPHBIX TOPOA. JIeAHWKOBas 3po3usi B 3HAYUTEIHHOW CTEIICHH
00ycCJIOBJI€Ha HaJMYUEM OOJOMKOB TOPHBIX MOPOJ, BMEP3IIUX B Jied, KOTOpPBIE U SBISIOTCA
TJIABHBIM WHCTPYMEHTOM pa3pylICHHS.U ABMKEHHH JIbJa 00pa3yloTcsi TIyOOKHe OOpO3.bI,
UCIaparnaHHble, UCIITPUXOBAHHBIC BaJyHBI, BEIPOBHEHHBIC, BBINOJIOKEHHBIE (OPMBI penbeda.
OKpyrible aCHMMETPUYHBIC OJIOKH CO ClelaMH JISTHUKOBOW IPO3UH HA3BIBAIOTCS OapaHbHUMU
n6aMu, a UX CKOIUICHUS O0pa3yloT JaHAmA(T KypuyaBblX ckaji. JloiMHa, MO0 KOTOPOH JBMXKETCS
JIETHUKOBBINA SI3BIK C BMEP3IIMMU B Jiel OOJOMKaMH IOPOJ, MPUOOpETaeT KOPHITOOOPa3HYIO
¢dopMy C MIOCKMM JAHOM M KPYTHIMH OOKOBBIMU CTEHKaMHu. Takas c(OpMHpOBaHHAs S3BIKOM
JIeIHUKA JTOJIMHA HAa3bIBACTCSI TPOTOM. 3aBepIIacTCs OHAa HEKOTOPHIM MOBBIIICHHEM KOPEHHBIX
CKQJIbHBIX TIOPOJ, OTPAaHUYMBAIOLINX JBHKCHHE JIETHUKA U Ha3bIBaeMbIX pureiaeM. OOI0MOUHBIN
MaTepual, OOpa3yIIIUiics B pe3ylbTaTe JACATEIbHOCTH JICAHWKOB, IMONYyYHJI Ha3BaHHE
«MOPEHBD».
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[lo cBOEMy COCTOSHHIO MOpEHBI MOAPA3JENSAIOTCS Ha ABMXKYILIHMECS M HEMOABH)KHBIE.
[TepBbie ABMXKYTCSI BMECTE CO JIbIOM, a BTOPBIE MPEICTABIAIOT cOO0H 00JIOMOYHBIN MaTepua,
OCTaBIIMIICS Ha MeECT€ IOCiIe TasgHUs JIeJHUKA. HenonBH)KHbIE MOpPEHBI pa3fesAloTCsl Ha
KOHEUHble U OCHOBHble. HenonBmkHas MopeHa, oOpa3oBaBIIasCs Yy HIKHEH TIpaHHLbI
JIeTHUKOBOTO S3bIKa, HA3bIBACTCSI KOHEUHOM, MK (POHTATILHOMN

OcHoBHasi MOpeHa — 3TO OTJIOXKEHHS, OCTaBUIMECS IIOCJIE TasHUA JICIHUKA HA BCEM
NPOTSDKEHUHM TPOTOBOW JONMHBEL. B OT/IIMYMe OT KOHEYHOH OCHOBHAas MopeHa oOpasyeTcs Mpu
IIOCTEIICHHOM HENPEPBIBHOM OTCTYNAHUM JICIHUKA, KOIZA TPaHMIA JIEJHUKOBOTO S3bIKA HE
¢buKcupyercss HAJOITO B ONPEIEICHHOM MOJOXKEHUU. XapaKTEPHOH OCOOCHHOCTHIO OTIIOXKEHUN
KOHEYHOW U OCHOBHOM MOpEH ABISETCS OTCYTCTBUE COPTUPOBKH 00JIOMOYHOIO MaTepHaa.

Cpeau IBHXYIIMXCS MOPEH Pa3IMyaloT MOBEPXHOCTHbIC, BHYTPEHHHE U IOHHbIE.

IToBepXHOCTHBIE MOpPEHBI, B CBOIO OYe€pelb, HENATCS Ha OOKOBBIE M CpPEIAUHHBIE.
IToBepxHOCTHBIE OOKOBBIE MOpPEHBI OOBIYHO 00pa3oBaHbl OOJIOMKAMHM TOPHBIX TOPO,
OOpYILUBIIMXCS HA MOBEPXHOCTh JIEAHUKA CO CKJIIOHOB TPOroBOW NOJMHBL [Ipu ciusiHMM IBYX
JIETHUKOB U3 CMEKHBIX JTOJUH OOKOBBIE MOPEHBI KaXKIOTO JICAHUKA CIIMBAIOTCS U JAI0T HAYallo
MOBEPXHOCTHOM CPEIMHHON MOpPEHE.

OO610MOUHBIN MaTepuall, HaXOAALIMICSA HAa TOBEPXHOCTH JICTHUKA, MOXKET IPOHUKHYTh B
TPELIMHBl MM OBITh NEPEKPBITBIM HOBBIMU NOpUMAMU cHera. OOJOMKH TOpPHBIX MOpPOL,
3aKJIIOYCHHbIE BHYTPHU Tella JISAHHKA, 00pa3yl0T BHYTPEHHIOIO MOpPEHY, KOTOpas TaKKe MOXKET
OBITH CPEAMHHOM JTNOO OOKOBOA.

OO610MKH, BMEp3IIUE B MTOJIONIBY JEIHUKA, COCTABISAIOT JOHHYIO MOpeHy. OHH HE TOJIBKO
YCUJIMBAIOT 3PO3HOHHYIO IESTENbHOCTb, HO M CO3AAI0T CHEHU(PUUECKYI0 (OpMY JIEAHUKOBOM
SPO3UM: HUCIITPUXOBAHHBIC BAIYHBI U TIIyOOKHME OOpO31bl B JIOKE JIEIHUKA — JICJHUKOBBIC
LIPaMBI.

C 1esTenbHOCTBIO JICAHUKOB CBSI3aHBI TakKe (IIOBHOTIISHAIBHBIE OTIOXKEHUS. DTO
OTJIOKEHHUsI BOJHBIX MOTOKOB, OOPa3yIOIIMUXCS NpPU TasHUM JIEHUKOB. Takue BOJAHBIE MOTOKH,
KaK TMpaBUIJIO, Pa3MbIBAIOT MOPEHY M BBIHOCST 3a MpENeibl TAIOIIEro JeIHUKa oOpa3yrouuics
obnomouHbIii  MaTtepuan. Ilpm 3TOM  BOMM3M  IpaHUIBl  JIEAHWKA  OTKJIAJbIBAETCS
rpy00006I0MOUHBIA MaTepHal, faanee — Ooyiee MEJIKUH, eCUaHblii M 3aTeM TNIMHUCTHIN. Takum
o0pa3zoM, (QUIIOBHOIVIALMAIBHBIE OTJIOXKEHHUA B OTJIMYHE OT MOPEHHBIX XapaKTEepPHU3YIOTCS
CPaBHUTEIHHON OTCOPTUPOBAHHOCTHIO M CIOMCTOCTHIO M B TOM OTHOIIEHHH OJM3KU K PEYHBIM.
OnHaKo MO CPaBHEHUIO C PEYHBIMU (UIIOBHOIIIALMAIBHBIE OTJIOKEHUSI HAMHOTO XYyXK€e OKaTaHBbl,
TaK Kak SIBJISIOTCS COCTABHOW YaCThIO MEPEMBITON MOPEHBI M IEPEHOCATCS BOAHBIM ITIOTOKOM Ha
HE3HAYUTEIIBHBIE PACCTOSHUS.

OJIEJIEHEHU S 3EMHOM KOPHI

AHanM3 TeOJOTMYECKOM MCTOpPUM 3€MJIM IOKa3bIBAa€T, 4YTO pAa3JIUYHbIC YYaCTKH
COBPEMEHHBIX KOHTHMHEHTOB B OINPEIEIEHHOE BpeMs HaXOIWINCh MOJ MOIIHBIM JIEAHUKOBBIM
IIOKPOBOM. JleTallbHOE U3yYEHHUE JIEIHUKOBBIX OTJIO)KCHUH MO3BOJIMIIO YCTAHOBUTBH BaXKHEHILEE
CBOMCTBO OJICACHECHUN 3E€MHOM KOpbl — HX NEpUOAUYHOCTb. Ilepuonbl oneneHeHUd B
IeOJOTMYECKON HMCTOPUM 3€MIIM CMEHSIMCh MEXIJIEJHUKOBBIMM 3roxaMmu. [Ipaktudecku Bce
KOHTHMHEHTBHI Halllel IUIaHEThl B Pa3HOE BPEMsl B 3HAYMTENIBHOM CTENEHU (MM AAKE LIETUKOM)
MTOKPBIBAJIUCh MOUTHBIMU JICTHUKAMH.

CymiecTByeT psii THUIOTE3, C IOMOIIBIO KOTOPBIX IBITAIOTCS OOBSCHUTH NPUYMHBI
OJIEICHEHNH NOBepXHOCTH 3eMiu. OQHAKO OAHO3HAYHOIO OTBETA HU OJHA M3 HHUX HE JACT, TaK
KakK ()akTOpOB, BHI3BIBAIOLINX MEPHUOJMUECKUE OJICACHEHUS, MHOTO M BBISBICHBI OHU JAJIEKO He
Bce. SICHO nnIIb, 4TO OJIeIEHEHHS CBA3aHBI ¢ ITI00AIBHBIMUA U3MEHEHUSIMU KiIuMara. V3ydeHHble
K HAacTosIIeMy BpeMeHH (aKTOpsl MOXKHO TMOAPa3ACIUTh Ha aCTPOHOMHYECKUE H
re0JI0rMYECKHE.

K rnaBueiiimuM acTpoHOMHUYECKMM (hakTopam CJelyeT OTHECTH MEepUOJNYECKHe
U3MEHEHH B IUIAHETAPHOM JBW)KEHUHM 3€MJIM, TAKUE, KAK BaApUALUHU SKCLCHTPUCUTETA 3€MHOU
OpOUTHI M yIia HAaKJIOHA 36MHOM OCH K IUIOCKOCTH SKIUNTUKU. Hanbornee MomHbIM hakTopom,
BBI3BIBAIONIMM HW3MEHEHHUs KJIMMAaTa, sBIAIOTCS Bapuauui ypaneHus 3emuau or ConHua,
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COMPOBOXAAIOIINE HW3MEHEHHUE OJKCIEHTPUCUTETa 3eMHOUM opOuThl. Illepuoapl CHIKEHUs
OKCHEHTPUCHUTETa (MUHUMAIBHOW SJUIMITHYHOCTH) OPOUTHI, MO-BUAMMOMY, COOTBETCTBYIOT
MEePHOJaM «BETHKUX» OJICACHECHUN.

M3MeHeHHe yriia HakJIOHA M TPEIecCHs 3eMHOW OCH TaKKe MOTYT IPHBECTH K
CYIIECTBEHHOMY HW3MEHECHHUIO TOJIOKECHUS KIMMATUYECKUX 30H U OJICICHEHUIO OTACIbHBIX
9JacTeil KOHTUHEHTOB, OJTHAKO ATH W3MEHEHHSI, TO-BUAUMOMY, UMEIOT MEHBIIHH MaciuTao.

Eme omuuM BeposSTHBIM (DAaKTOPOM, CIOCOOHBIM BBI3BATh TNIOOATBHBIE W3MEHECHHUS
KIIUMaTa, HEKOTOphle YyUYEHBbIE CYMTAIOT Bapuanmuu wu3nydeHuss CoiHIa, CBS3aHHBIE C
HEPABHOMEPHBIM TEPEMEIIMBAHNEM IUIa3Mbl W TEPUOJWYECKON aKTUBH3AIMEeH paboThI
COJIHEYHOTO «peakropa)llepeuncieHHple acCTpOHOMHYECKUE (aKTOPHI, ACHCTBYS pa3lIeIbHO WIIH
OTHOBPEMEHHO, MOTYT TIPUBECTH K 3HAYUTEIHLHOMY TIOHIKEHUIO WJIH IOBBIIICHUIO
CPEIHETr0ZI0BOI TeMIIepaTypbl Ha TOM WJIM WHOM YYacTKE WM Ha TMOBEPXHOCTH IUIAHETHI B
nenoM. Ecnmmu TemmepaTypa BeiencTBHE YKa3aHHBIX MPUYMH TMMOHU3UTCS, MOXKET MPOU3OUTH
OJICICHEHHE 3€MHOH KOPBI, MPH TOBBIMICHHH CPEIHET0J0BOW TeMIEpaTyphl, HAOOOPOT, MOXKET
HACTYIUTh MEXJIICAHUKOBASI SM0XA.

KoHnTpoJsbHBIE BOPOCHI
1.Kakue ycnogus neobxooumwi 0151 00paz08anust 1e0HUK08?
2.Yem omauuaemcs chez om QupHa, a nocieoHuli om 2iemyepro2o avoa? B uem 3axnouaemcs
XapaxkmepHas 0cOOeHHOCMb 21em4epHOo20 1b0a?
3.Kaxue Bvl 3naeme munvi 1e0HUK08?
4.B uem 3axntouaemcs eeonocuueckas paboma i1e0HUK08?
5.Kax nasvisaiomces 1e0HUKO8ble OMIONCEHUS U KAKOBbl UX 0COOeHHOoCmuU?
6.Kakue cunomesvi onedenenus Bvl 3Haeme u CKOIbKO 9N0X OnedeHeHuss Ovlio Ha 3emne ¢
Hauana yemeepmuyHo2o nepuooa?
Ypok Nel0
Tema: I'eostornyeckasi 1esiTeJIbHOCTb MOPeEN.
Iinan:
1.I'naBHbIe 3J1IeMeHTHI peJibeda.
2.buoHOMHYECKHE 30HbI MOPS.
3.PazpymurenbHas pabora Mops.

Posib oxeaHnyecknx u MOpcKUX OacceiiHOB BecbMa Benuka. OHM 3aHMMaioT 361 mutH. kM2
IJIOMIAIM 3€MHOM MOBEPXHOCTH, 4TO cocTaBiser 70.8%. B okeaHe 3akmrodeHO 86% 001mero
KOJIM4YecTBa BOJbI THpochepsl. OHU SBISIOTCS TJIABHBIMH OacceiiHaMu, B KOTOPBIE MOCTYMAIOT
MPOAYKTHl pa3pyIIeHUs] MAaTEPUKOB W TJ€ MPOUCXOIUT (OPMUPOBAHUE OCATOYHBIX TOPHBIX
MOPO/I.

CtpoeHre MOPCKOTO JHA U OTIEIBI MOPS

OkeaHn4ecKoe JHO U3YyYaeTCs pa3HbIMU criocoOamu. [yOnHa okeaHMYeCKuX OacceitHOB
OTIpEICTISETCS aKyCTUYECKUM 30HAMpoBaHMEeM. OKeaHWdYecKass Kopa MCCIEeNyeTcs ¢ TOMOIIBIO
CeliCMMUYECKHUX BOJIH, TPABUMETPUUYECKUX HM3MEpPEHUI, MarHUTOMETPUU, U3MEPEHHS TEIJIOBOTO
MOTOKA.

CaMBIil HOBEHMIIIMM METOJ HCCIEOOBAHMUS 3aKIJIIOUAcTCS B HCIIOJIB30BAaHUU ITOIBUIKHEIX
YIPaBIsieMbIX TTYOOKOBOIHBIX alllapaToB U HAyYHO-HUCCIIEIOBATENILCKUX CY/IOB, KaK HaIpuMep,
cynHo «['momap YemneHmpkep», KOTOPOE OCHAIIEHO OypOBOH YCTaHOBKOHW CIOCOOHOW OypHTH
CKBa)XMHBI 70 ri1yOunsl 7200 M 1 oTOupath KepH okeaHnueckux nopoa. C 1968 rona 3a 10 ner
pabotel mpobypeHo 688 ckBakuH B 541 myHKTe B ATIaHTHYECKOM, TUXOM W WHIuicKOM
okeanax, MekcukanckoM u Kamudopawuiickom 3anuBax, CpeIu3eMHOM MODE.

I'naBHbIE 3J1eMeHTHI pesibeda JHA OKeaHMYeCKHX 0acceiilHOB — 3TO:

1) KontunentanbHbiil menbd, 2) KOHTHHEHTANBHBIN CKIIOH ¢ TTOJBOAHBIMU KaHhOHAMH,
3) KontuneHntanpHOe nogHoXkue, 4) CucrtemMa CpeIMHHO-OKEaHWYECKUX XPEOTOB, 5) OCTPOBHBIC
ayru, 6) Jloxxe okeaHa ¢ aOMCCaJbHBIMH PAaBHUHAMH, MOJOXHUTEIbHBIMU (opMaMu penbeda
(rmaBHBIM 00pa3oM BYJIKaHaMH, THHOTAMH U aTOJUIaMH) B TITyOOKOBOAHBIMH JKeJTI00aMH.
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KonmunenmanvHulii ckion — npeAcTaBiIsieT cOO0W OKpanHbl KOHTUHEHTOB, IOTPY>KEHHbIE
10 200 — 300 M HEKE YpOBHS MOPsI y UX BHEIIHETO Kpas, OTKy/la HauumHaeTcsi 0oyiee KpyToe
norpyxeHue Mopckoro aHa. OOmias ruiomaznp menabpa OKoJo 7 MIH. KM2, WIH O0KoJo 2%
ronaau AHa MupoBoro okeasa.

KonTuHeHTanpHbI CKJIOH ¢ KaHboHaMH. OT OpoBKHM mIenb(a JHO OIyCKaeTcs Kpyde,
o0pa3yst KOHTHHEHTAIBHBINA CKJIOH. Ero mmpuna ot 15 1o 30 kM 1 morpy»aeTcsi OH J10 TITyOUHBI
2000 — 3000 m. U3pe3an rmy0OKUMU JOTMHAMH — KaHbOHAMHU r1yOuHOU 10 1200 M 1 umeromue
V — o0pa3Hblii IoniepeyHbli mpoduias. B HUKHEH YacTh KaHbOHBI JOCTHTaloT rimyouHbr 2000 —
3000 u Huxe ypoBHS MOpsi. CTEHKM KaHbOHOB CKaJIbHBIE, & JIOHHBIE OCAKU, CTPYKEHHBIE Y UX
YCThEeB HAa KOHTUHEHTAJIbHOM MOJIHOXKHE, YKa3bIBAIOT Ha TO, YTO KaHBOHBI UTPAIOT POJIb JIOTKOB,
0 KOTOPbIM TOHKHMH M TpyObIii OCaJOuYHBI MaTepuas C Iuenb(a CHOCUTCS Ha OOJIBIIYIO
IyOUHY.

Konmunenmanvnoe noounodcue — ocanodHasi OTOpPOYKa C TIOJIOTO HAKJIOHEHHOMN
MOBEPXHOCTHIO B OCHOBaHMHM KOHTHHEHTAJIBLHOTO CKJIOHA. SIBISETCS aHAlIOroM MpeArOpHbIX
AJUTIOBHAJIBHBIX PaBHUH, 00pa30BaHHBIX PEYHBIMHU OCAIKaMH Y TIOAHOXKbsI TOPHBIX MAaCCHUBOB.

Jloxxe okeaHa Kpome TyOOKOBOJIHBIX PaBHUH BKIIIOYAET TaKXKe APyrue KpymHble U
Melkue (GopMbl pernbeda.

Abuccanvrvle pasnunvl — 310 MIockue u cambie riybokue (3000 — 6000 m) ygacTku
OK€aHW4ecKoro nHa. 3aHuMarT okoino 30% momaau nHa. OHU TMPEACTaBISIOT COOOM
aKKyMYJIITUBHBIE IOBEPXHOCTH, 00pa30BaHHBIE OCATKAMHU.

Cpeounno-oxeanuueckue xpeomsl — 00pa3ylOT €IUHYIO TJIOOATBHYIO CHCTEMY
BO3BBIIICHHOCTEH 0OIIEel MPOTSHKEHHOCThIO oOkojio 60 Thic. kM. lleHTpanmbHas, Haubosee
MIPUTIOHATAST YacTh XpeOTa OOBIYHO pacceyeHa IIyOOKOM MpoaoibHON AonuHONi — pudrom. B
npenenax pudTOBON NONMHBI MPOSBISETCS aKTUBHBIN 0a3albTOBBIM BYJIKAaHHU3M, MPOUCXOAMT
pa3ABIKEHHE OKCAaHUYECKOT0 JHA U (POPMUPOBAHHE MOJIOJION OKEAHUYECKON KOPBI.

Tuiiomsl — 3TO TOABWXHBIE TOPHI BYJIKAHUYECKOTO MPOUCXOXKAEHUS C TUIOCKUMU
BEpLIMHAMHU, KOTOpbIe omymieHs! Ha rryouny 1000 — 2000 M oT ypoBHS MOpsI.

Amonnamu Ha3pIBaIOT TIOYTH KPYIJble, KOPAJIOBBIE WM BOAOPOCIEBbIE pUDBI,
OKaMMJISIFOILME JIATYHY.

I iyboxoeoonvie dicenoda, okpyxaromue Tuxuit, WHIUHCKWA OKEaHbl M YaCThIO
KapuOckuii 0acceliH, MpeacTaBIsioT co00il y3kue MpOoTsHKeHHbIE BIAJAUHBI TIyonHo#i 10 11034
M, KaK Harpumep, MapuaHckas BliaJuHa.

OcmposHble Oyeu — BBITSAHYThIE HA THICSYU KUJIOMETPOB apXHIIEJard BYJIKaHUYECKUX
ocTpoBOoB (Hampumep, Kypuibckas rpsiaa) ¢ BHEIIHEH CTOPOHBI KOTOPBIX paclojararoTcs
r71yOOKOBO/IHBIE Ke00a.

Xumuyeckuid coctaB BoOA. Mopckas BoJla COAEPXKUT B PACTBOPEHHOM BUJE
3HAUUTENIBHOE KOJIMYECTBO PA3IMUHBIX cojeil. X conepxanue B 1 1 MOPCKOM BOJBI U3MEPSIOT B
npomuuie (0/00), coctaBustomux 0,1 %.

Oprannyeckuii Mup MupoBoro okeasa.

BMUOHOMMYECKHUE 30HBI MOP

Mopckass cpega pasgensercs Ha NATh 30H OOMTaHMS, Kaxaas U3 KOTOPBIX
XapakTepusyercss cBoeil (ayHoil W (rmopoi: IUTOpaNbHYIO, WM TPUIMBHO-OTIMBHYIO,
HEPUTOBYIO, OaTHANIbHYI0, a0UCCATBHYIO U TIEIAarHYECKYIO.

JlutopanbHasi, WM TNPWINBHO-OTJIMBHASA, 30HA. JluTopanbHas, WM NPUIWBHO-
OTJIMBHAs, 30HA BKJIIOYAET IUIOMIAJb, PACIOJOKEHHYIO MEXAY YPOBHSIMU BBICOKOTO M HHU3KOIO
MPUJIMBOB. B 3TO# 30HE Mpy HU3KOM MPUITUBE 00HAKAETCS MOPCKOE JHO, TIPU BEICOKOM TIPHUITUBE
OHO CKpBIBA€TCS MOJ BOJOM. 30HA BCEraa MOABEPHKEHA CUIBHOMY BO3JICHCTBUIO BOJIH, H3-3a
4ero yCIOBUS KU3HU 37IeCh OUeHb CypoBbie. OpraHU3MBbl JOJKHBI JTHO0 KPENKO MPUKPETUIATHCS
K JIHY, 1100 cenuThcs B HOpax. HekoTopble U3 HUX YKPBIBAIOTCS B COXPAHSIOIIUXCS BO BpeMs
HU3KOTO TIpWIMBa BOJOEMaX, Y JAPYTUX pPa3BUBAIOTCSI AaHATOMUYECKHE OCOOCHHOCTH,
MTO3BOJISIIOIINE UM MEPEKUTH BPEMs, B TEUEHUE KOTOPOIO OHU OKa3bIBAIOTCS HA BO3yXeE.
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HcpuroBan 30na. HepuroBas 30Ha NpOTATMBAeTCs OT JMHUM HHU3KOIO IHPHINMBA [0
OpOBKM KOHTHHEHTAJIbHOTO Tienbda. [IpomBeTaromas 31ech )KU3Hb, BEPOSTHO, HAMHOTO Oorade,
YeM Ha TaKoW e IUIOIIAAM B JIFOOOM JPYroM MecTe 3eMHOTo miapa. ITockonbKy riyOnHa BOJbI
3aeck He mpeBbimaeT 200 M, BEpXHsSs 4acTh 30HBI OCBEIIEHA COJIHIEM, MHWIA UMEETCS B
n300mnMu U OyHHO pa3BUBACTCA OrPOMHOE KOJMYECTBO PA3HOOOPA3HBIX BHUJIOB MOPCKHUX
OpPraHU3MOB, MUTAIOUIMXCS JTUOO0 IPYr IPYroM, JUOO BEleCTBAMHU, PACTBOPEHHBIMU B MOPCKOM
BOJE.

Bbaruanbnas 30na. K 6aTnanpHOM 30HE OTHOCHTCS MOPCKOE JHO Ha TIyOWHE TPHOJIN-
sutenbHO oT 200 1o 2000 M. Ha He Mopst B 3TO# 30He obuTaeT OoraTas MOMyIIALUs KUBOTHBIX,
HECMOTpSl Ha TO, YTO pACTUTENbHAs >XU3Hb 3/1€Ch H3-3a OTCYTCTBUS CBETa OuYeHb yOora.
brnaronapss ToMy, 4TO OCagky HAKAIUIMBAIOTCS MEAJIEHHO, >KUBYIIME HA JHE OPraHu3MbI-
MYCOPILMKHM YCIEBAaIOT YHUYTOXHUTH OOJBIIYI0 YacTh OpraHudeckoro BemectBa. Ocaiku
COCTOSIT TJIABHBIM O0pa30M M3 M3BECTKOBBIX PAKOBHH IJIAHKTOHHBIX OPTaHU3MOB, KPEMHEBBIX
JMaTOMOBBIX BOJIOPOCIIEH U CIUKYJ T'YOOK.

AbuccanbHas 30Ha. AGUCCATbHON 30HE MPUHAANEKUT JHO MOps HIke ypoBHs 2000 M.
J1o 3TOi1 30HBI HE JOXOJUT COJTHEUHBIN CBET, M TEMIIEpaTypa B HEW MOCTOSIHHO OJM3Ka K TOUKE
3aMmep3aHusd. Tak Kak pacTeHUss B 3TUX YCIOBHSX CYLIECTBOBaTb HE MOIYT, TE€ >KMBOTHBIE,
KOTOpBIE 3aBUCST OT PAaCTUTENIbHON MHILH, KUBYT 3@ CUET TOrO, YTO MOIBIMAIOTCA OTCIO/IA B
OCBELLEHHBIN CJI0I BOABI y TOBEpXHOCTU. CTPOEHNE PAKOBUH U CKEJIETOB KUBOTHBIX, )KUBYIIUX
Ha a0uCCaJIbHBIX yYacTKaxX JHA, CBHJAETEIbCTBYET O TOM, YTO Ha 3THUX INIyOWHAax CIOCOOHBI
CYLIECTBOBATh TOJIBKO BHICOKOCIIELIMATIM3UPOBAHHBIE CO3AAHMSL.

Iemarnyeckasi 30Ha. [lenarmyeckoil 30HE€ COOTBETCTBYET BEpPXHUW CIIOM BOJABI Ha
OOIIMPHBIX MPOCTPAHCTBAX OTKPHITOTO MOPS 32 MpE/eiaMu JIMTOPalbHON 30HBI. JKU3HB B 3TOU
30HE BKJIIOYAET MACCHMBHO IUIABAIONIME IUIAHKTOHHBIE (DOPMBI M CAMOCTOSATEIBHO IJIaBAIOIINX
KHUBOTHBIX. Hawnbosnee OOBIYHBIMM PACTCHUSMHU SABISIOTCS BOJOPOCIH, B TOM YHCIE
JMaTOMOBBIE, @ U3 KUBOTHBIX - BCEBO3MOKHBIE BHUJIbI OT MUKPOCKOMUYECKUX (OPM 10 KUTOB.
Wx ycToifunBblie TBEp/IbIC YACTH TOMAAAI0T B JOHHBIE OCAAKHU TITyOOKO BHU3Y. MeCTHBIN MoIbeM
XOJIOMHOM BOABI, OOraToil MUTATENbHBIMHM BEUIECTBAMM, B OIPEAEICHHBIX paloHAaX OKeaHa
BBI3BIBACT OYpHBIA POCT KOJMYECTBA MEIKHUX OPraHU3MOB, CIY)KaIUX TeM 3BEHOM B MHUILEBOU
L[ENHU, OT KOTOPOTO 3aBUCST 00Jiee BBICOKOPA3BUThIE OPraHU3MBI.

PA3ZPYIIUTEJIbBHAS PABOTA MOPA

Pa3zpymienue OeperoB u gHa MOpSI MIPOUCXOIUT IO JACHCTBHEM Pa3IMYHBIX (aKTOPOB,
TJIaBHBIMHM M3 KOTOPBIX CJIEyeT CUMTaTh: YJApHYIO CHJIYy BOJHBI, OOpyIIMBarolieiicss Ha Oeper;
yaapel 00JIOMKOB TOPHBIX TOPOJI, IEPEHOCHUMBIX BOJHAMH; XHMHUYECKOE BO3JCHCTBHE MOPCKOM
BOJIbI HA TOPHBIE MOPOJIbI, clarampime oepera. ITH (PaKTOpbl OOBIYHO JIEHCTBYIOT COBMECTHO,
YTO  3HAYUTENBHO  YCWJIMBAET  pa3pyLIUTENbHYIO  JeATeIbHOCTh  Mops.  Komrueke
pa3pymuTeIbHON paboThI, MPOU3BOIMMON BogaMH MUPOBOTO OKeaHa, Ha3bIBaeTCs abpasueil.

AOpa3usi MpOSIBIIAETCS MOCTOSHHO, YTO B KOHEYHOM HWTOTE MPHUBOJIUT K Pa3PYIICHUIO
Kkpyrtoro Oepera. I[lo Mepe pa3pyiieHus B OTBECHOW CTeHKe Oepera oOpa3yeTcsi BbhIeMKa —
BOTHONIpHOOiHas Humia OHa MOCTENEHHO YIITYOJSIeTCs W HACTYMAeT MOMEHT, KOTJa MOPOJIbI,
ClIaraloine KPOBIIO HUIIH, OOPYIIMBAIOTCS TOJ JACHCTBHEM CHIBI TshkecTH. Kpyrtoit Oeper
MMOCTETIEHHO OTCTYIAeT B CTOPOHY MAaTepHiKa, U Ha MECTe HUIIN 00pa3yeTcs BOIHOMPUOOWHAs
Teppaca. BepxHss yacTh Teppachl MpU OTIMBE OOHAXKAETCSI, HMKHSISI BCET/la MOKpPHITA BOAAMHU
MOps. 371ech HaKaIUIMBAIOTCS TajbKa, TpaBUW, MECOK W JIpyrue MPOAYKTHl pa3pylICHUs
KOpeHHOTO Oepera. JTa 4acTh TE€ppachl HOCUT Ha3BaHWE HAMBIBHOW, WJIM aKKyMYJISITUBHOU. Y
MOJHOXKMUS OeperoBoro ycryma, Ha TOM 4YacTh BOJHOIPHUOOWHOW Teppackl, KOTOpas
MPOTATUBAETCS B BUJE OTMENH, TAaK)Ke CKAIlJIMBAIOTCS Pa3IMyHble 00JIOMKHU TOpHBIX nopoj. Ho B
JalbHEUIIeM BeCh 3TOT MaTepuasl JPOOUTCS BOJHAMHU M BBIHOCHTCS B YJaJIeHHbIE OT Oepera
yqacTkd MOp YacTe BOJHOMPHOONHOW Teppackl, ¢ KOTOPOW YIaJCHBI MPOAYKTH pa3pylICHHs
Oepera u KOTopasi CII0’KeHa TOJILKO KOPEHHBIMH MOPOAaM, Ha3bIBaeTCs aOpa3noHHON TEpPacou.
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Bonnompuboiinas Teppaca mom JedcTBHEM a0pa3suu  TOCTOSHHO — YBEIWYHBACTCH,
paciupsisich B CTOpOHY, KaKk MOpcKoro OacceliHa, Tak W MaTepuka. MHorga oHa gocturaer
3HAYUTENBHBIX pa3mMepoB — 50—60 kM B mupuny. CKOpPOCTh MPOJABHKEHUS MOPSI B CTOPOHY
CYIIIH JOBOJIBHO BeluKa U gocturaet 1—2 km 3a 1000 ner.

Mopckre BOABI MEPEHOCSAT HE TOJIBKO MPOAYKTHl a0pa3suu, HO U OTPOMHBIE MACCHI
00JIOMOYHOTO MaTepuana, BBIHOCUMOTO B Mope pekamu. [lepememienue 00JI0MOYHOTO
MaTepuasa OCyIECTBISIETCS TEMH K€ BUJIaMU JIBIKCHUS BOJ

Haxkonjenune ocaakos

Kpome npoaykroB pazpyinenust 6eperoB B MUpPOBO# OKeaH MOCTYIAET C CYIIH OTPOMHAS
Macca MUHEPAJIbHBIX BEIECTB, CHOCUMBIX PEKaMU M B MEHBIIEH CTENeHU JIEAHUKaMU U BETPOM.
DT BellecTBa, HAXOAIINECS B BUIC OOJIOMKOB, a TaKK€ B COCTaBE MCTUHHBIX M KOJUIOMIHBIX
pacTBOpPOB, OCAXKIAIOTCS B Pa3IMYHBIX y4YyacTKax MOps, MOTYUHSSACH OCOOEHHOCTAM
THAPOIMHAMUYECKOTO U THIPOXUMHUYECKOTO PEKUMOB OacceiHa.

B o0pa3oBaHnn MOpPCKHX OCaJKOB MOMHMMO IPHUHECEHHOTO MaTepuaia MNPUHHUMAIOT
y4acThe CKEJIETHBIE OCTAaTKH OPTaHM3MOB, HACEISIFOIIMX MOPCKOHM OacceitH. HeOomnbimas mous
MaTepuasa, OCaKJAIOUIEToCcss B MOPSX U OKeaHaX, MPHUXOAUTCS Ha MPOAYKTHl BYJIKAHUYECKOU
JeSTeNbHOCTH (J1aBBI MIPH MOBOIHBIX U3BEPKEHUSIX; METIEN, IEPEHOCUMBIA BETPOM), METCOPHUTHI
1 KOCMHYECKYIO IbLIb

Mopckre ocaaku Ype3BBIYaiHO pa3HooOpazHbl. OHHM  pa3iauyaloTcs pa3Mepamu
00JIOMOYHBIX YaCTHUII

ocagku, (HOPMHUPYIOIIHECS B JUTOPAILHON M MEIKOBOJIHOM 30HAX, HAa3bIBAIOTCS HE —
PUTOBBIMH, a B OaTHAIbHOM U abMCCabHOM 30HaX — IMeJarnyecKuMHu.

B 3aBucumoctu oT mpoucxoxieHHs (TEHE3UCa) OCAJOYHOTO MaTepuaia BBIACISIOTCS
0CaJIKi TEPPUTEHHOT0, OPraHOTEHHOTO U XEMOT€HHOT'O TUIIOB.

Hepumogvle ocadku. B mipenenax TUTOPaIbHOH M MEIKOBOIHOW 30H (DOPMHUPYIOTCS
TEeppUTCHHbIE, XEMOT'€HHbIE M OPraHOT€HHbIE OCaKU. B CBS3M € TeM, YTO 3TU 30HBI HAXOJATCS B
HEMOCPEACTBEHHON OJIM30CTH K UCTOYHUKAM pa3pyIICHUs M CHOCA, TEPPUTCHHBIE OCAJIKH 3/1eCh
npeobagarorT.

XapakTep JUTOPATLHOTO OCAAKOHAKOIUICHUS! YPE3BBIYAHO M3MEHYHB M TECHO CBSI3aH C
Mopdoiiorueit  Oepera. Y TOJOTHX IUIOCKUX OeperoB  (QOpMHUPYIOTCS OpTraHOTCHHBIC
KapOOHATHBIE 110 COCTABY OCAJKH M TaK Ha3bIBaeMble TUISKEBBIE ocagku. OpraHOTeHHBIE OCAIKU
0o0pa3yroTcsl 3a CYeT HaKOIUICHUS OCTaTKOB (ayHbl ¥ (IOpHI, B W300MIMHM HACEISIOMEH
JUTOpAJIb HA TIUIOCKUX MOOEPEKbSIX, MPUYEM OCOOCHHO BEIHKA POJIb PACTUTEIHHOCTH H
MPUKPETJIEHHBIX KUBOTHBIX. [11skeBble OcaIki COCTOSIT U3 MaTepuala, BBIHECEHHOTO C CYIIU U
nepepaboTaHHOTO BOJHAMHM, WM U3 MaTepuala, BRIOPOIIEHHOTO MOpeM (Hampumep, 0OJIOMKOB
PaKOBHH), WM M3 CMecu Toro u apyroro. Kak mpaBuio, npeobiagaeT 00JI0MOYHBIN, MTeCYaHbIil
Matepuan. J{ns 3TUX OTIOKEHUH XapaKkTepHa 3HaYUTellbHAsS U3MEHUYUBOCTh B HAMPABICHHUH, KaK
MEPIEeHIUKYISIPHOM K O€peroBoil TMHUM, TaK U BJIOJb €€ MPOCTUPAHUSI.

XapakTepeH U penbed Moiochl IUishka. PazouBaromuecss 0 (ppOHTAIBHYIO 30HY BOJHBI
BBIOPACHIBAIOT MEPEHOCUMBII MaTepuai Ha Oeper, rae oopasyercs 0eperoBoi Baji . Beicora ero
00BIYHO HECKOJIBKO MPEBBIIIAET CPEAHIOI0 BEICOTY BOJHBI.

[Tpu oTkaTe BOJIH BO PPOHTAILHOM 30HE BO3ZHUKAET 3aMKHYTask MPUOpEKHAsS LUPKYIALUS
BOJIbI, TPOU3BO/IAIIAS] OCHOBHYIO Pa0OTY IO MEPEOTIIOKECHHUIO U CKaTHIBAHUIO 00JIOMKOB. B 30HE
HauOOJbIIEr0 OTKaTa BOJIH 00pa3zyeTcsl MOJBOAHBIN Bal, MPOTATUBAIOLIMIICS NapaiedbHO
oepery.

MHorokpaTHoe nepemMenieHue 00JIOMKOB — IPOJIYKTOB a0pa3uu — OOYCIIOBJIMBAET WX
muddepeHIMpoBaHHOE 10 Macce oTioxkeHue. Hambomee kpymHble 00JOMKH (BalyHBI, TallbKa)
MEPEHOCATCS Ha MUHUMAaJbHBIE PACCTOSHUS M CIAraloT OeperoBoil Baj, Jajblle B MOpeE
YHOCATCSI TIeCUaHble YaCTHIIBI PA3HOTO pa3Mepa, 3aTeM alleBPUTOBBIC W, HAKOHEI, TIUHHUCTHIE.
EcTtecTBeHHO, YTO B KOHKPETHBIX TIE€OJIOTUYECKUX YCIOBHUSX B 3aBUCHMOCTH OT IMPOYHOCTHU
nmopoja Oepera U MHTCHCHBHOCTH TIporiecca abpa3wu MPHUBEACHHAS 30HAIBHOCTH OOJIOMKOB TIO
IUCIEPCHOCTH MOXKET CMeIIaTbcsd B HampaBiIeHHMM Kak Oepera, Tak u Mops. OpaHako
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3aKOHOMEPHOE YBEIIMUCHUE IUCIIEPCHOCTH 0OJIOMKOB IO Mepe yJaleHHs OT Oepera B IeJIOM, Kak
IIpaBUIIO, BeIAepkUBaeTcs. Hanbosee ToHKouCIEpCHbIE (MIIMCTBIE) OCAKU 3alOJIHAIOT CaMble
NOTPY’KEHHBIE KOTJIOBUHBI, a B MPUOPEKHON 30HE OOBIYHO PACHPOCTPAHEHBI IPyOO3epHUCTHIC
OCaJIKH.

K MenkoBoiHO# 001acTH MOpEl 1 OKEaHOB OTHOCSATCS TAK)KE MEJIKUE 3aTHIIHBIC YYaCTKU
3aJIMBOB U OyXT, B KOTOPBIX HAKAIUIMBAIOTCS WJIbl PA3JIMYHOTO TUIIA.

JlaryHa mpencTaBisieT cOOOW 3aJIUB, COSIUHSIIOMIUIICS C OCHOBHBIM MOPCKUM OacceitHOM
Y3KUM MEJIKOBOJHBIM IPOIMBOM. BenencTBue 3Toro BoJooOMeH MeXKAy JaryHOW U OTKPBITHIM
MOpEM 3aTPYAHEH, YTO U ONpPEeIsieT B Hell aHOMaJIbHYIO COJICHOCTD BO/I.

[Menarnyeckue ocamku. B mpemenax OaThanbHOM W aOWCCANBHON 30H CYIIECTBYIOT
crenuguUecKre ycJIoBHs, KOTOpBIE OINPEAETSIOT XapakTep (OpMUPYIOLIUXCS OcaakoB. Bo-
NEPBbIX, B 3TU 30HBI, OOBIYHO yJalIeHHbIE OT Oepera, TEPPUICHHBIM MaTepHaj MOCTYyMaeT B
HE3HAYUTEJIbHOM KOJIMYECTBE, IJIABHBIM 00pa30M B BU/IE B3BELIEHHBIX B BOJI€ TOHKOIUCIEPCHBIX
YacTHULl, IEPEHOCUMBIX TEUEHUSAMU. BO-BTOPBIX, OTCYTCTBUE CBETA U IIOHMWKEHHBIE TEMIIEPATYPhI
JIeNaloT 3TH 30HBI MO MPUTOAHBIMH JJIs JKU3HU OEHTANbHBIX OPraHU3MOB. B-TpeTbux, 31ech
OTCYTCTBYIOT BOJHEHHS, CIIOCOOCTBYIOIIME IEpepaclpe/ieIeHUI0 U B3MYUYUBAHUIO OCaI0YHOTO
Marepuana. TeM HE MEHEe Cpeau OCaJKOB OaTHaJIbHOW M abMCCaIbHOW 30H MPHUCYTCTBYIOT
TEPPUT€HHBIE TOHKO3EPHUCTBIE PA3HOCTH, OPraHOTEHHBIE, IPEICTABIECHHbIE OCTAaTKAMHU
IIJJAHKTOHHBIX OPTaHU3MOB, XEMOI'€HHBIE U BYJIKAHOTE€HHBIE.

K TeppureHHbIM OTJIOKEHMSIM 3TOW 4acTW JHA MHpPOBOro OK€aHa OTHOCSATCS 3€JIECHBIE,
CHUHUE, YepHBbIC W KpacHbIC WIIbI. 3eJeHbIe Wbl BCTpedaroTcs y OeperoB Mcmanuum, FOxHOM
Adppuku u Cesepnoit Amepuku. Hx oxpacka o00yclOBI€HAa TPHUCYTCTBUEM MHHEpaja
[VIAYKOHWUTA. 3€JIEHble IJayKOHUTOBBIE WJIBI  PACIOJAralOTCs y BEpPXHEH TIpaHULb
KOHTHHEHTAJILHOTO CKJIOHA, pexe omyckatores 10 1—2 kM. OHu Oomnee TpyOO3epHHCTHIE 1O
CPABHEHUIO C WJIAMU JIPYTUX THUIIOB M YaCTO MEPEXOASIT B TOHKO3EPHUCTBIE IECUAHBIE PA3HOCTH.
K 30He TnayKOHHTOBBIX OCAIKOB OOBIYHO MpPHYpOYEHBbI KOHKperuu (ocdopura. Cunue u
YepHble€ WJIBl COCTOAT M3 YaCTUI[ METUTOBOM pa3MEpPHOCTH; OHU CHJIBHO O0OOTalIeHbI
OpPraHUYECKHUM BEIIECTBOM, M3JAIOT 3alax CepoBoaopojaa. TeMHBIl LBET ocaaka O0YCIOBIECH
MPUCYTCTBHEM MNHPUTA U MapkazuTa B TOHKoaucrnepcHou ¢opme. OOpazoBaHUE CHHETO U
YepHOrO MJIOB NPOMCXOJUT B BOCCTAHOBUTEIBHOM cpelle, a OCHOBHOW OOJACThIO HX
pacnpoCTpaHEHHUs SABISAETCS KOHTUHEHTAIBHBIA CKJIOH C IMPHWJIETAONIEN YacThIO J10ka MHUpOBOTo
OKeaHa.

KpacHple Wbl Takke CJI0KEHbl 4YacTUIlAMU TIEJIUTOBOM pa3MmepHocTH. LlBeT wux
00yCJIOBJIEH TPUCYTCTBHEM OKCHIHBIX MHHEpAJOB Keje3a (JIMMOHUT, TeMaTHuT). Takoi wi
oOpa3yercs B MOpSX, MPUJIETAIONIMX K KOHTHHEHTAaM, TJl€é Pa3BUThl KPACHOLIBETHBIE KOPBI
BBIBETPHBAHMUSA, B YaCTHOCTH, Y OeperoB bpasunuu, B SInoHCKOM MOpe, B I0r0-BOCTOYHON YacTH
Uepnoro mMops. PacipocTpanenne KpacHOTO Ujia, TAKUM 00pa30M, HOCUT JIOKJTBHBINA XapaKTep.

N3ydenue riayOOKOBOIHBIX JOHHBIX MJIOB IOKa3bIBa€T, YTO HMX LBET HE CIy4yaeH, a
OTpaXkaeT 0COOCHHOCTH CpeJibl NX (POPMUPOBAHHUS.

OpraHoreHHple  OCagKW  00JaCTH  KOHTHHEHTAJBHOTO  CKJIIOHA  IPEJCTaBIICHBI
WU3BECTKOBBIMH HJIAMH, KOTOpPBIE COCTOAT M3 OCTAaTKOB IUJJAHKTOHHBIX OPraHU3MOB —
¢dopamuHudep, M3BECTKOBBIX BOJOPOCHECH M Jp. ODTH OCAIKU IIUPOKO PACHPOCTPAHEHBI U
BCTpEUaloTCs Ha rI1yOuHaxX J10 3 KM.

YporxNe 11

Tema: I'eonocuueckasn oeamenvnocmey 03€p u 6010m.
1.03epa u ux npoucxoricoenue.

2.Papywiumenvnan deamenvHocms o3ep.

3.0mnootcenusn ozep.

4.bonoma u ux omnosicenus.
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O3epa u uX NpoNCXOXKICHUE.

O3epa- 3TO BaJMHBI Ha TOBEPXHOCTHU CYIIH , 3alIOJHEHHBIE BOJOW. B oTianune oT BHyTpeHHHUX
MoOpeil OHM He coo0maioTcs ¢ okeaHoM. O3epa pa3MemlaloTCsl Ha paBHHHAX, B 00JIACTH
Mpearopuii, B ropHbIx paiioHax. [lnomaas o3ep OT JeCATKOB KBaIpaTHBIX KUJIOMETPOB /10 COTEH
TBHICSY KBaJIPATHBIX KWJIOMETPOB. [ 1yOrHa 03ep BappupyeT B IIUPOKUX Mpeenax.

Ozepa uMeOT OOJBIIOE HAPOJHOXO3AUCTBEHHOE 3HaueHWe. OHHU SABISIOTCS HUCTOYHHUKOM
IPECHOW BOJBI M BOJOEMaMH Ui pa3BelneHHs pbrlObl. C reoJOrMyecKoid TOYKM 3PEHHUs 3TO
o0JacTl HAKOIUIEHUS MHUHEPAJIbHOTO CBHIpbsA: HEPTH, YIUIA, CTPOUTEIbHBIX IMECKOB,
KCpaMHUYICCKUX TJIMH, coerl mu APYyrux IMOJIC3HBIX HCKOIIACMBbIX. HayKa, 3aHUMarmascAa
M3yYEHHEM 03€p, Ha3bIBACTCS JTMMHOJIOTHEH (rped.limne —o3epo).

[To mporcX0XKI€HNUIO KOTJIIOBUH BBIJEISIOT CIACAYIOIIME TUIIBI 03€P: TEKTOHUYECKHUE,
BYJIKAHMYECKHE, JIETHUKOBBIE, TOIMEHHbIE (CTApUYHBIE) U J0JIOBbIE.

PaspymurenbHas 1esiTeIbHOCTH 03ep.

I'eostoruveckast 1eATEILHOCTh 03€P HAUNHAETCA C MOCTENEHHOTO Pa3pylIeHUs U
BBINONIAXHUBaHUs OeperoB. OCOOEHHO HATIISAHO 3TO MPOUCXOAUT B UCKYCCTBEHHBIX BOJJOEMaX.
3aMeTHYIO pOJib B U3MEHEHUH MOP(OJIOTUU OEpPEroB UTPaIOT IPOLECCH BEIBETPUBAHUS U
cy(hdo3un, BEI3BIBAIONINE OMOJI3aHUE CKIIOHOB.

Ha 6eperax 6onpimux o3ep ( Kacnuiickom, ApainsckoM, OHnexckoM, baiikane, Bepxuem)
Pa3BUBAIOTCS MPOLECCHI, aHAJIOTHYHBIE a0pa3MOHHON AEATENbHOCTH MOps. B 30He paspymeHus
HaKaIJIuBaloTCs 00JOMKH pa3MepOM OT IMbUIEBATHIX YaCTHUIL 0 KPYIHBIX IIbI0. Bes aTa Macca
IIPU BBIMOJIHEHUSX TOXBAaTHIBACTCS U YHOCUTCS B 03€p0. B nmpuOpesxHoii 30He 0CTAIOTCS JTUIIb
OKaTaHHbIE OOJIOMKH TBEP/BIX MTOPOJ U MUHEPAJIOB: rajibka, MHOT'1a BaTyHbl, TPAaBUM, TIECOK.
OTs0:xeHus 03ep.

Cy11ecTBEHHYIO pOJib B OTJIOKEHHSIX 03€p UTPAOT MPOAYKTHI pa3pyllieHus: Oeperos,
00JIOMOYHBII MaTepuall, XUMHUYECKHE OCA/IKH, IPECTABICHHbIC PA3INYHBIMH COJISIMH,
COEIMHEHUSIMHU JKeJie3a, Mapraniia, HHorAa aatoMuHus. JKUBOTHBIE U pacTeHHUs, OOUTAIOLIHE B
03epax, TaKKe CIy>KaT HCTOYHUKOM 00pa3oBaHus oTiokeHH. Cpenu HUX (popaMuHUdEpHI,
MOJUTIOCKH, JUaTOMeN. MHOrMe OpraHu4ecKrue OCTATKU IIPH Pa3JIOKEHUU IPEBPALLAIOTCS B
YEepHYIO WIOMOJ00HYIO Macey.

BoJsioTra u ux 0TJI0)KEHUS.

N366ITOYHO yBIAQ)KHEHHBIE YYACTKU CYIIH, B IIpeesiaX KOTOPhIX pa3BUBaeTCs O0JIOTHAs
PacCTUTEIBLHOCTD € TOCTEAYIOIINM HaKoIJIeHneM Topda, Ha3bIBatoTcs 6os10Tamu. [Inomans Becex
600t mupa 1,75 MiH.KM2.

N30bITOYHO yBIQXXHEHHBIE TEPPUTOPUHU, HE TMOKPHITbIE TOP(HOM BBIIICYKA3aHHOMN
MOIITHOCTH, Ha3bIBAIOT 3a00JI0ueHHBIMU 3eMisiMU. [0 xapakTepy nutaHust 60JI0Ta JENATCs Ha:
1) BepxoBBbI€; 2)HU3UHHBIC,

IlepBble pacrosioXKeHbl Ha BOJAOPA3JENbHBIX IUIOMIAAKAX, IUTAIOTCS OCAIKAMHU.

PactuTtenbHOCTh MX TMpe/cTaBieHa B OCHOBHOM MXaMH, Pa3BUBAIOIIMMUCS MpH Aeduuurte B
BOJIE MUHEPAJIBHBIX COJICH.
Husunnbie 0oyioTa 3aHMMAIOT TOHWKEHHBIE D3JIEMEHTHI  penbeda, 0o0pa3yroTcs  MyTeéM
3aroppoBaHUs BOJOEMOB, MUTAIOTCA  TPYHTOBOM M YAaCTHUYHO IOBEPXHOCTHOM BOJIOM,
J0CTaTOYHO O0raToil MUHEpaIbHBIMU COJIAMU. 3aTOpPOBaHHE BOJOEMA MPOUCXOIUT BCIIEICTBUE
3apacTaHusl BJIAroJOOMBON PAaCTUTEIHHOCTHIO MEITKOBOIHBIX Y4acTKOB. O3€p M MeIJICHHBIX
BOAOTOKOB. OTMHparoIMe YacTh pacTeHUid oOpa3yloT Ha JAHE BOAOEMa , WM BOJOTOKA
MOCTETNICHHO PacTyIIUil CJI0H TpaBsiHOTO TOpda.

YacTp pacTeHMil CO31a€T IUIaBaIOIIMI KOBEpP, Ha3bIBaeMblil cruiaBuHOW. CriaBuHA
MIOCTENICHHO HAapacTaeT Ha TMOBEPXHOCTH, TMpPEBpaIlasch B IUIABAIOUIMA TOp(SIHUK, a
OTMHUpAIOIINE YacTH € OTIYCKAIOTCA Ha THO U (POPMHUPYIOT TaM CJION HJIa - CallpOIeb.

IIo mepe yBenuyeHus MOILTHOCTH TOpda mnHuTaHus O0J0Ta TPYHTOBOM BOIOM
3aTpyaHSETCs, @ HU3UHHOE O0JIOTO MOCTENEHHO MepexoAsT B 6ojoTo mepexonHoro tumna. OHO

55



XapaKTepu3yeTcs TEeM, 4YTO Hapsay C TPaBIHO-MOXOBBIMU PACTEHUSMHU PACIPOCTPAHSETCS
CMEILIaHHBIH Jiec 13 O0epé3bl, €U, COCHBI.

OcHoBHBIE 060JI0THBIE 00pa30BaHus - TOPG U CATPOTIETb.

Topd npencrapiser co60 MEXaHUYECKYIO CMECh YaCTUYHO PA3JIOKHUBIINXCSI PACTEHUN
c OeccTpyKTYpHOU TymMycOBOW Maccoil. B TopdsiHON Touie Hepemko comepikarcs JIMH3BI U
Mpociaoi 00JOMOYHOTO MaTepHualia, a Tak >Ke ITHU JIEPEBbEB.

Canpomnejib COCTOUT TJIaBHBIM 00pPa3oM U3 OCTAaTKOB MHKPOCKOMUYECKUX PACTCHUU U
KUBOTHBIX, Pa3JI0KEHHUE KOTOPBIX B BHJY HENOCTaTKa KUCIOpOJa MPOUCXOIUT MeasieHHo. Ot
Topa camporens OTIMYaeTCs HEKOTOpo#l yrpyroctbio. OH HE MaykaeT PyK, MPU BHICHIXaHUH
CIJIBHO YMEHbIIaeTcss B 00béMe u nenaercsa TBEpAbIM. [Ipennonaraercs, apeBHUE TOPPSHUKU
BO3HUKIIA B PE3yJbTaTE€ HEIMOJHOTO PAa3NIOKEHUS OpraHudeckol macchl. OHa MOCTENEHHO
oOoramfaercs yriepoJoM U CO BpPEMEHEM IpeBpallaercs B uYEpPHOE YIJIMCTOE BEUIECTBO.
JlaBiieHre BBIMIEIEKANINX OCAIKOB M MOBBINICHHAS TeMIIepaTrypa Heap MPUBOAUT K IOJHOMY
pa3pyLICHUIO PACTUTENbHBIX TKaHEW, OTHOCUTEIbHOMY YIUIOTHEHHIO TOpGSHON Macchl,
YMEHBIIICHUIO COJEPKaHUS B HEW BOAOPOJAa M KHUCIOPOJAa U 3HAYUTEITHLHOMY YBEIMYCHUIO
comepkaHusi yriepoaa. B pesympratre TOopd  mpeBpamiaercss B Oypblil yroib (JUTHHT).
[Tocnenyromue morpyx)eHue B 00JIacTh 0oJiee BBICOKUX JNABICHHUA W TEMIIEpaTyp MPUBOAUT K
TanbHEHIIeH pa3paboTKe TUTHATA U MPEBPAIICHUIO €0 B KAMEHHBIN yTroJib.

Yrimm  03epHO-00JIOTHOTO MPOUCXOXKACHHUSI HA3bIBAIOT JTUMHUYECKHUMH. Takue yriu
pa3BUTHI, HarpuMep, B [10IMOCKOBHOM yroiasHOM OacceiiHe, AHTPEHCKOE MECTOPOKIECHUE YTJIs.

B koHIle 3aHATHS 0337a4UTh CTYACHTOB (KQXKIBIM MO OTIEIHHOCTH) COCTABUTH CIHCOK
MOpe#, 03€p, UX MIIOIIAIb, INIyOHHa 1O reorpaduyecKkor KapTe Mupa.

KoHnTpoJsbHbBIE BOPOCHI

1.OcHogHble 21emenmbl OHA MUPOBO20 OKeaHa?

2.buonomuuecxkue 30mu1?

3.Ckopocms abpazuu?

4. AkkymynamusHvle popmwl?

5. Teppucennvie omnodicenus?

6.0caoku KOHMUHEHMANIbHO20 CKIOHA?

7. Hazoeume munwl 03ep no 2enesucy, coieHocmu u 2u0po2eoio2utiecKomy percumy?
8. K kaxomy muny omunocamces ozepa baiikan, banxaw, Hccwvik-Kynw, backynuax?

9. Kakue ocaoku omnazaiomcs 8 NPecHuIX U CONeHbIX 03epax?

10. Kax npoucxooum naxonienue coneu?

11. Ymo npeocmasnsarom coboti bonoma? Kakosevl npuyunwl ux oopazosanus?

JH/IOI'EHHHBIE I'EOJIOTHYECKHUE ITPOIIECCHI

Ypox Nel2
Tema: JHIOreHHBbIE re0JIOrHYecKue mpouecchl. MarmaTtusm

Ilnan:
1.Marmartuszm

2.@opma MarMaTH4ecKMX TeJ

MarMaTu3mMoM Ha3bIBAIOT SBIICHUS, CBSI3aHHBIE C 00pa30BaHUEM, U3MEHEHHEM COCTaBa
Y IBIDKCHHEM MarmMbl HeZ[p 3eMid K €€ TTOBEpXHOCTH. Marma MpeacTaBisieT cOO0M PUPOTHBIA
BBICOKOTEMIIEPATyPHBIN paciijiaB, 00pa3yIOIIMNCsS B BUJE OTIACIBHBIX OYaroB B JHUTOChepe H
BepxHel MaHTHH. OCHOBHOW MPUYUHON IUIABJIECHUS BEIIECTBA U BOSHUKHOBEHUSI MarMaTHYECKUX
o4yaros B .HI/ITOC(l)epe ABJISICTCA ITOBBIIICHUEC TeMnepaTypH B pGSYJII:TaTC BBIACJIICHUSL
PaIMOTEHHOTO TeIIa Ha YYacTKaxX JIOKAIBHBIX KOHIIEHTPAIM paInOaKTUBHBIX DJIEMEHTOB.
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[TogbéM MarMel, ¥ TIPOPHIB B BHIMIETEKAITUE TOPU3OHTBI TTPOUCXOUT BCIECICTBUU TaK
HA3bIBAEMOW HMHBEPCUU IJIOTHOCTEH, NMPU KOTOPOM BHYTPHU JUTOCHEpHl MOSBISIOTCA OdYaru
MEHee IUIOTHOTO, MOOHMJIBHOTO paciiaBa. TakuM oO0pa3oMm, MarmMaTu3M - 3TO TIyOMHHBIH
nporecc, 00yCIOBIEHHBIN TEIUIOBBIM U IPaBUTALIMOHHBIMU MOJISIMHU 3EMITH.

B 3aBucumocTy oT XxapakTepa ABMKCHHUS Marmbl pa3jindaloT MarMaTu3M UHTPY3UBHBIN U
3¢ dy3uBHbIii. [Ipu WHTPY3MBHOM MarmMatu3Mme (IUTyTOHHM3M) Marmbl HE JOCTHTAaeT 3EMHOM
MOBEPXHOCTH, @ AKTUBHO BHEJPSIETCS BO BMEIIAIOIINE TOPO/IbI, YACTHYHO PACTUIABIISS UX.

3areM, 3aCThIBAa€T B TPEIIMHAX U MOJIOCTSIX Tropbl. [Ipu addy3uBHOM Marmatusme
(ByJIKaHM3ME) MarMa 4epe3 MOABOISIINN KaHal JOCTUTAEeT MOBEPXHOCTU 3eMJIH, Tle o0pasyer
BYJIKaHbI PA3IMYHBIX THIIOB, M 3aCThIBAET Ha MOBEPXHOCTH. B 000uX ciydasx mpu 3acThIBaHUU
pacmiaBa 00pa3yloTcs  MarMaTUdecKue TOpHBIE MOpoAbl. TemmepaTypbl MarMaTUu4ecKuX
pacIuiaBoB, HaXOIAIIMXCS BHYTpH 3eMHOM Kopbl B mnpenenax 700-1100 o C. M3mepeHHbIe
TEMIIEPAaTypbl MarMm, W3JIUBIINXCS Ha MOBEPXHOCTH, B OOJBIIMHCTBE CIy4yaeB KOJICOIIOTCS B
unrepBaie 900-1100 o C., m3penka nocturaer 1350 o C. Bosee BbICOKas TemIiieparypa,
HaJENIEHHBIX PACIUIaBOB OOYCJIOBIIEHA TE€M, YTO B HHX MPOTEKAIOT MPOIECCHl OKUCICHHS O]
Bo3zeiicTBueM artmocdepnoro O 2.

C ToukM 3peHHS XUMHYECKOTO COCTaBa MarmMa TpPEJCTaBISIET  CIIOXHYIO
MHOTOKOMIIOHEHTHYIO CHCTEMY, OOpa30oBaHHYIO B OCHOBHOM KpemHe3émomM Si O 2 wm
BEIIECTBAMH, XUMHU4YecKH dSkBuBaieHTHbIMH cuiankatamu Al, Na, K, Ca. IIpeobnanaromnimm
KOMITIOHEHTOM Marmbl SIBJIIETCS KpeMHe3éMOM. B mpupoje CyiecTBYyIOT HECKOJBKO THIIOB
MarM, pa3dUYalomIuXxcs [0 XHMHYECKOMYy cocTtaBy. CocTaB MarM 3aBHUCHUT OT COCTaBa
MaTepuabl, 3a CUET TUIaBJIEHUS KOTOPOrO0 OHU 00pa3yroTCsl.

Opnako mpu TOIBEME MarmMpl MPOWCXOAHUT YACTHUYHOE IUJIABJICHHE W PACTBOPCHHE
BMEUIAIOMINX MOPOJ 36MHOU KOPBI, WJIM WX aCCUMMJISLUS; MPHU 3TOM MEpBUYHBIA €€ cocTaB
MeHsieTcs. Takum 00pa3oM, COCTaB Marm M3MEHSIETCSl B MPOLIECC KaK BHEAPEHUST WX B BEPXHHUE
TOPU30HTHI KOPBI, TaK W KpucTtaumzanus. Ha Gonpmux rimydnHax B MarMax B pacTBOPEHHOM
COCTOSIHMM MPHCYTCTBYIOT JIETYy4YHe KOMIIOHEHTHI - mapbl Boabl 1 ra3oB (H2S, H 2, COz, HCI u
1p.). B yclioBHsIX BRICOKHMX JaBICHUHN MX COACP)KaHUE MOXKET HocTUraTh 12%.

OHU SBASIOTCS XWMHYECKH OYCHb AaKTHBHBIMH, TIOJBIKHBIMU BEUIECTBAMH U
yAEPKUBAIOTCS B MarMe TOJIbKO Ojaroaapsi BHICOKOMY BHEIIHEMY JaBJICHHIO. MarmMaTudeckue
KJIACCU(PUIIUPYIOT IO UX BEIIECTBEHHOMY COCTaBY M YCIIOBHUSM OOpa3oBaHwms. BeliecTBeHHBIH
COCTaB MOYKET OBITh BBIPAXKEH Yepe3 XMMUYECKHM NI MUHEPAIbHBIN COCTaB MOPOJIBI.

Cocrtas nopoasl IHopoas! IHopoasb! u3uBIIMECH

XuMuYeCKHii OCHOBHbIE riayouHHbIE JlpeBHue MoJioabie
MHUHePaJIbl (u3MeHeHme) (cBexue)

Kucneie KBapw, moseBble | rpaHUT KBapuesbiit JIumapur
mmaTel,  CII0Ja nopdup
(pexe Ip.

TEMHBIE
MUHEpAaJIbl)

Cpennue [ToneBoit mmat, | CueHUT OpTOKJIa30BbIN Tpakut
HEMHOT0 Juoput nopdup Buesut
poroBoit oppUPHUTHI
0o0OMaHKH,

OuoTHTAa,
IUTaruoKJIas,
aBTHT.

OcHoBHbIE OcHoBHBIE ["a66po Juaba3 bazanpt
TJIaruoKiIassbl,
aBTUT. Wnorna
OJIUBUH
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YIbTpOOCHOBHBIE ABTUT [TupokceHnuTsI
Asrur, onuBuH, | [lepunoTur
pYyIHBIE, JTYHUT
MUHEPaJIbI
OnuBuH u
pyIHBIC
MUHEPAaJIbI.

B Hactosimee Bpemsi nIpU3HAETCS CYIIECTBOBAHHE 2-X TEPBHYHBIX MarM - 0a3ajabTOBOM
(ocHOBHOW) W TpaHUTHOW (Kucioi). ['mmore3a 2- X TMEPBUYHBIX MarM OKOHYATEIbHO HE
pemena. bazanmpToBasi Marma oOpasyeTcst B BepxHel MaHTHU. [Ipy qBM)KEHUM 3TOM MarM BBEpX
e€ CcoCTaB IIOCTENIEHHO H3MEHSAETCs B pe3ylnbTrare oOoraiieHus HauOosiee NETKUMH U
JNETKOMJIaBKUMHM KOMIIOHEHTaMu. Ouaru rpaHUTHOW MarmMbl BO3HUKAIOT B IIpEeAeiaax KOpbl Ha
rryonHax 10- 30 kM. [lo coBpeMeHHBIM MpeaCTaBICHUSAM, T'PAaHWTHAs Marma oOpa3yeTrcs B
pe3yabTare  NepeIuvlaBiIeHUsT  OCAJOYHBIX W MeTamoppuyeckux mopoa. CymecTByooT 2
OCHOBHBIX MEXaHU3Ma BHEJIPEHHUS MAarMbl BO BMELIAIOLIYIO TOJIILY.

Marma MOXXET NPOHUKATh IO IUIOCKOCTSM HAIUIAaCTOBaHMWS  OCAJ0YHBIX IOPOJA WU IO
TpenMHaM, MEepPeCceKaroIMM BMEIIAIIYI0 ToIIy. B mepBoM cilydae oHa MOXET NOJHHMMAaTh
TUTACTBHl KPOBJIIM WMJIM, HA0OOPOT, BBI3BIBATH MPOrnbaHue MOJCTUIIAIOIINX IIaCTOB, BO3IACHCTBYS
CBOEH Maccoil.

JAudpepennuanus MarMbpl — 3TO IPOLECC pa3ieleHUs OJHOPOJHOIO IIEPBUYHOIO
pacmiiaBa Ha pa3jMyHbIe 110 XUMUYECKOMY COCTaBy (hpakUuH, U3 KOTOPHIX 00pa3yroTCsl TOpHBIE
MOPOJIBI Pa3HOr0 MHUHEpAIbHOro cocraBa. JuddepeHunanus MoXeT MPOUCXOAUTH B KHUIKOH
(aze 10 MOsBICHUS MEPBBIX KPUCTAJUIOB — JUKEAYUS, UITU B MIPOLIECCE BBIICIECHUS KPUCTAIIIOB
U3 paciulaBa — KPUCMANIU3AYUoHHAs oOuggepenyuayus. B mpouecce IUKBAIlMM Marma
pacciauBaeTcsi Ha JIB€ pa3jiMuYHble IO IUIOTHOCTH M HECMEIIMBAlOIIMecs XUAKUE ¢a3bl.
CymecTByIonMe K HAcTOSIIEMY BPEMEHU METporpaduyeckre M 3KCIEePUMEHTAIbHBIC JTaHHBIC
CBUJIETENBCTBYIOT O TOM, 4YTO IPOLECCHl JIMKBALlMM HE WIPAKOT CYIIECTBEHHOW pOIH B
(bopMHpPOBaHUN OCHOBHOM MacChl MarMaTHYECKUX OPOJI.

['maBHoOM MPUYUHON pazHooOpa3us MarMaTH4eCcKux opo. SIBJISIETCSI
KpUCTanIM3aonHas  guddepenimanus.  OTaeneHue  KPUCTALIOB  OT  pacIulaBa
oOycnoBiuBaeTcs JCHCTBHEM TIJaBHBIM OOpa3oM TEKTOHHYECKUX CHJI MU CHJIBl TSHKECTH
(rpaBuTanoHHoe  (paknMoHHpoBaHue). [Ipormecc rpaBUTAIMOHHOTO  (PAKIMOHHUPOBAHUS
SBJISIETCS. OCHOBHBIM. OH 3aKJIIOYAaeTcsl B IOCIEAOBATENbHOM KPUCTAUIM3ALUN CHIIMKATOB,
HauMHas OT Hauboyiee TYrOIUIABKMX M TSDKEJBIX KEJIe30-MarHe3UalbHbIX MHUHEPAJIOB H
OCHOBHBIX IJIATMOKJIA30B W KOHYAs JIETKOIUIABKUMHU U JIETKUMU (KaJueBbIE IMOJIEBbIE IIMATHl U
kBapu). B mpouecce kpucramiuzanuu TsKeNble MUHEpajbl MOrPY)KAalOTCS B HUXKHHUE CJIOU
pacrjaBa, a OCTaTOYHBIM pacIulaB BEPXHUX YacTEeW IOCIIEAOBATENIbHO OOETHSETCS JKEene30-
MarHe3MaJbHBIMH  COCIMHEHUSIMH U  oOoramjaercs  KpemHe3eMoM. B pesynbrare
IPaBUTALIMOHHOTO (PAaKIMOHUPOBAHUS B TPOLECCe KPUCTALIM3AIMU OCHOBHOW MarMel B
HIOKHUX CJIOSIX pacilaBa MOTYT 0Opa3oBBIBATHCS YJIbTPAOCHOBHBIE MOPOJBI; MPH 3TOM B
BEPXHHUX CJIOSIX pacIljiaB MOXKET MPUOOPECTH TaKOW COCTaB, UTO U3 HETO HAUYHYT (HOPMUPOBATHCS
TUOPUTHI, CAEHUTBI U )K€ TPAaHUTHI.

[Mpouecc nuddepeHnManu MOXKET MPOUCXOJUTh KAaK Ha OOJBIIMX, TIyOWHAX, B
MarMaTU4eCcKOM OdYare Tak M B BEPXHUX YaCTAX 3€MHOM KOpbI, B MarmMaTH4eckoil kamepe. B
pesyabrare auddepeHIMAM B MarMaTHYeCKOM oOdare B BEPXHHE TOPH3OHTHI KOPBI
BHEIPSIIOTCSL YK€ TOTOBbIe Au(depeHIraThl MepBUYHOM MarmMbl, MPH 3aCThIBAHUU KOTOPBIX
00pa3yIoTCsl MOPOJIbI PA3JIMYHOTO COCTaBA, 3aJICTAIONINE B BUAEC CaMOCTOSTEILHBIX MaCCHBOB.
[Iponiecc muddepeHnmanyn B MarMaTHYECKOW KaMepe MPUBOAUT K (PopMUpOBaHUIO
PaccIOEHHBIX MAaCCUBOB FOPHBIX MOPOJ, OCHOBHOCTh KOTOPBIX YMEHbIIAeTCA CHU3Y BBepX. Ilpu
U3JIMSHUU MarMbl Ha MOBEPXHOCTh KPUCTAJUIM3ALMOHHAsA AudQepeHuunanuss NpakTUYecKu He
UMeeT MecTa, TaK Kak OOBIYHO Marma, 3aTBepeBacT JIOBOJBHO OBICTPO, HE YCIIEB
PacKpUCTaUIN30BaTHCA.
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AccHMWIAMA —  TpoOIecC TMOJTHOW  mepepabOoTKHM  BMEMIAIONIMX  TOPO/,
KOHTaKTUPYIOIIUX C MarMod WU MOMNaJalolluX B HEE B BUJE OOJIOMKOB — KCEHOUMOS.
PacnnaBnsst 1 pacTBOpsisi BMEIIAIOIIME MOPOJBI, MarMa TEM CaMbIM H3MEHSET CBOM COCTaB.
Oco0eHHO pe3KO M3MEHSETCSl COCTAaB MEePBUYHOM MarMbl, €Clii OHAa aCCUMHJIMPYET OCaJI0YHbIE
Wi MeTaMOp(PUYECKUE MOPOABI, CYIIECTBEHHO OTIMYAIOIIUECS OT HEEe IO XUMHUYECKOMY
cocraBy. B Takux ciydasx oOpa3yroTcsi HOBblE Pa3HOBUIHOCTHM MarMaTH4eCKUX IMOPOJ, Majo
CXOJIHBIE M0 COCTaBY C MEPBUYHBIMU MarMaMHu.

®opMbI MArMaTHYECKHUX TeJ
Cuin - ractoo0pa3Hoe UHTPY3UBHOE TEIO.

JlakkouT - TeNo, uMeroIIee TIOCKOe OCHOBAHUE KYTOJI000pa3Hblil CBOJI, KaK MpPaBUiIo
00pa3yroTCs IpU BHEAPEHUU KHUCIIOW MarMbl, KOTOpAast BCJICJCTBUE OOJBIION BSI3KOCTH C TPYAOM
MIPOHUKAET MO IMJIOCKOCTSIM HACJIOEHUS, CKAIlJIMBAeTCSl Ha OJHOM Y4YacTKe M IPUIIOAHHMAET
nopab! KpoBiH (B mwiiane ot 100 M 10 HECKOJIBKUX KM).
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¢dbopM, KoTOopass OOyCIIOBICHA MPOTHOaHUEM MOACTUIAIONINX TUIACTOB TMOJ TSHKECTHIO Marmbl
OMIOmanay KOTOPBIX JOCTUTAET OT JAECATKH THIC. KM 2).

@akoauT - IUH3000pa3HOE  TENO, 3ajeraroliee B SApPE AHTHUKIMHAIBLHOW WU
CUHKJIMHAJIbHOM CKIIAJIKU.

Jaiika - mmuToo0pa3Hoe Teno, 00pa3yeTcs MPH 3arOTHECHUH TPEUUH U OPUCHTHPOBAHBI
B 3€MHOM KOpE€ BEpPTUKaJIbHO WM HakJIOHHO. Camasi kpynHas B Poxae3un «bosbiias ganikay»
MOIIHOCTb OKOJIO 5 KM MPOTsKEeHHOCTH 500 KM..

ITok - Teno HenmpaBWIBHOW (OPMBI, TPHOIMKAIOMIEHCS K MHJIMHIPUYECKOH, C
KPYIHOMNAAAI0IIMMU UIH BEPTUKATbHBIMU KOHTAKTOBBIMU MTOBEPXHOCTSAMH.

Baroaut - camoe KpymHOe MHTPY3UBHOE TEJIO U H3MepsieTcs AECATKAMH U COTHSIMHU
TBICSIY KBAJIPATHBIX KM.

KoHTpoJsbHbIE BONIPOCHI:

1. Yro takoe marma?

2. Ha kakux rmyouHax obpasyercst marma?

3. Ilonsarue muddepeHnuanum 1 aCCUMUIISAIIINA MarMbl?
4. ®opMbl MarMaTUYECKUX TEN?
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Ypok Nel3 Byakanuueckue npouecchl

Inan:
1.9¢¢y3uBHbBIIT MarMaTu3m
2. Tunbl ByJIKAHOB

¢ dy3uBHBbIE MarMaTu3M MpOSBISIETCS B OOCTAaHOBKE JAPOOJICHUS 3€MHOM KOpBHI U
0o0pa3oBaHMs PA3JIOMOB, IO KOTOPBIM Marma MOAHMMAETCS M HM3JMBAETCS Ha IOBEPXHOCThb
3eminn. Marma, W3iMBIIAsCS Ha IMOBEPXHOCTb, NpEBpamiacTcs B JaBy. JlaBa ominuaercs oT,
MarMel T€M, YTO HOYMU He COOePAHCUM JIeMmy4ux KOMNOHEHMO8, KOTOPbIE NPH MaJCHUN AABICHUS
OTJEISIOTCS OT MarMbl U yXOIsT B aTMochepy.

XapakTep M3BEp)KEHHM ObIBA€T pPa3IMYHBIM M 3aBUCUT OT TEMIIEpaTyphl JIaBbl U €€
XMMHUYECKOIO COCTaBa. OTH CBOMICTBA ONPENENSAIOT  KAaueCTBO M KOJMYECTBO IPOIYKTOB
U3BEPKEHUS, HAJIWYUE W CUJIY CONPOBOXKIAIOMMUX 3eMieTpsceHui. Ilo Takum mpusHakam
YCTAaHOBJIEHO HECKOJIBKO YETKO BBIPAKEHHBIX TUIIOB U3BEPKEHUI.

IIpr M3musHUM MarmMbl Ha MOBEPXHOCTU OOpPAa3ylOTCs BYJKaHbl pasiuyHoro tuma. I[lo
XapakTepy MpPOCTPAHCTBA, 3aHMMAEeMOr0 MOJHHUMAIOILIEICS MarMoi, BYJIKaHbl MOAPA3AEIAIOTCS
10 THIIaM: IUIOUIAIHBIE, TPEIIUHHBIC U [ICHTPAJIbHBIE.

IInomanHble BYJIKAaHBI CYIIECTBOBAIM TOJBKO HAa CaMbIX PAaHHUX 3Talax HCTOPUU
3eMiM, KOrja 3eMHas Kopa Obula TOHKOM (M Ha OTAEIbHBIX YYacTKaXx MOIVIA LETMKOM
pacIIaBUTbCS) W UBNMHMSAHMUA MarMbl NPOUCXOAWIM Ha OOMIMPHBIX Iwomansx. IIpakrndyecku
IJIOLIAIHBIE BYJIKAHBI — 9TO MOPS PACILIaBICHHOM JIABbI.

TpemmHHbIe BYJIKAHbI TPEACTABIAIOT COOOM M3IUSHHUS JIaB 1O MPOTSHKEHHBIM
TpeIlMHaM. BynkaHW3M TPEIIMHHOTO THIA B OTACIBHBIE OTPE3KH BPEMEHHU JOCTHIal OYEHb
[IMPOKHX MAacIITaboB, B pPE3y/lbTaTe Yero Ha IMOBEPXHOCTh 3€MJIM BBIHOCHJIOCH OIPOMHOE
KOJIMYECTBO BYJKAHMYECKOTO Marepuana. Ha COBpeMEHHOM »JTane TpeLVHHBIE BYJIKaHbI
pacnpoCcTpaHEHbl OTPAaHUYEHHO, XOTS U BCTPEYAIOTCA B OTJENIBHBIX pallOHaX, HAaIpUMEp, BYJIKaH
Jlaku B Ucmannun, Tonbaunuckuii Ha KamyaTke u ap.

BonbIIMHCTBO COBPEMEHHBIX BYJIKAHOB OTHOCHUTCA K HeHTpaJdbHoMmy Tumy. Ilpu
M3BEP)KCHUH TaKUX BYJKAHOB OOBIYHO 00pa3yIOTCsl KOHYCOOOpa3HbIE MOCTPOUKH.

WHorpa Ha ckiIOHaX KOHyca BO3HMKAIOT MajleHbKHe KOHYChl. OHM 00pa3yloTcs B MecTe
BBIX0JIa MOOOYHBIX KAHAJIOB, OTBETBIIAIOIIUXCA OT OCHOBHOro. Takue ManeHbKHE KOHYCHI
MOJTYYHJT Ha3BaHUE OOOYHBIX, MU Mapa3sUTHYECKHX.

C TeueHMeM BpEeMEHHM KOHYC BYJIKaHA, CJIOKEHHBIH JlaBaMM U Ty(amu, MOXET ObITh
MOJTHOCTBIO MJIM YacTUYHO paspylleH mpoueccamu jAeHynamuu. OCOOEHHO 4YacTo 3TO
HaOmroAaeTcss y MOTYXUIMX APEBHUX ByJakaHOB. [Ipy ToM Ha BeplIMHE KOHYca BO3HHKAET
oOmupHas jaenpeccusi (BMaguHa) OKPYINIBIX OuepTaHUil — Kkaabaepa. Kak mpasuio, 31u
JETPECCUU UMEIOT KPYThIe BHYTPEHHUE CTEHKH U JOBOJIBHO IIJIOCKOE JHO.

W3BeprkeHus ByJKaHOB HOCST pa3jM4YHbIN XapaKTep: MOTYT CONPOBOXKIATHCS B3phIBAMU
U 3CMIICTPSICECHUSMM WM IPOTEKAIOT CIOKOWHO. B3pBIBBI 4acTO MPOMUCXONAT B pE3ynbTaTe
3aKYNOPKHU LIEHTPAJIbHOTO KaHaja BS3KUMH JIaBaMU M CKOIUICHHs ra30B IOJ] 0Opa3oBaBIICHCS
npoOkoi. JKuakue aBbl CIIOKOWHO TEPEIMBAIOTCS 4Yepe3 Kpall KpaTepa M pacTeKaloTCs I10
OKpPY’Karollled MECTHOCTH. B 11e710M Ipu U3BEPKEHUAX MPOLYKTHI BYJIKAHUYECKOU JEATEIIBHOCTU
MOTYT OBITh r'a3000pa3HbIMU, KUAKUMHU U TBEPABIMU

I'a3000pa3Hble NPOAYKTHI, WK (pyMapoJibl, XapaKTEPU3YIOTCS BBICOKOM TeMIiepaTypoi
U Ppa3HOOOpa3HbIM COCTaBOM. B Hux conepkarcs BOJsSHBIE Maphl, YIVIEKUCHIbIM ras, asor,
CEpHUCTBIN Ta3, BOAOPOA, OKCHJ YIiepona, Xjop U Ap. ['a30Belii cocTaB pymapos BO MHOTOM
OIIPEAEIAETCS UX TEMIIEPaTypoil. B 3aBUCMMOCTH OT TeMIlepaTypsl BBIACIAIOTCA CYyXHE, KUCIIbIE
U ILEJIOYHbIE (hyMapOoJIbl.

Cyxue ¢pymapoJibl OTIIHYAIOTCS BBICOKOH TeMriepaTypoit, mopska 500 °C. O6b4HO OHU
HE COJEpXaT BOJSHBIX MAapOB, HO 3aTO HACHIIIEHBI XJOPUCTBIMU COEAUHEHMSIMH, B IEPBYIO
ouepeab TAKUMHU, KaK XJIOPUCTBIA HATPUM, XJIOPUCTBIN KA, XJIOPUCTOE XKEJIE30 U JIP.
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Kucable ¢gymapoabl 0051a1al0T JOCTATOYHO BBICOKOM TEMIIEpPAaTypoOM, AOCTHTraroIien
300—400°C.. B otnmume oT cyxux (hymMapod KHCIIBIE COACPKAT BOJSHBIC MAPhI, XJIOPUCTHIN
BOJIOPOJI U CEPHUCTBIN aHTUAPHIL.

Ilenouynble pymMapoJibl XapaKTEpU3YIOTCS CPEIHUMHU TEMIEPATypaMu, HEMHOTO BBIIIE
180°C, u coxmepkaT TJIaBHBIM O0pa3o0M XJOPUCTBI aMMOHHUH, HpU pa3i0kKEHUU KOTOPOTO
BbI/IETISIETCS] CBOOOIHBIN aMMHUaK.

I"azoBbie BhIeneHust ¢ Temmeparypoil okono 100-180°C Ha3bIBaloTCs cojibdarapamu;
OHH COCTOSIT MPEHUMYILECTBEHHO W3 BOJSHBIX MapoB M CEPOBOJOpOJA. 1'a30Bble BBIIEIECHUS C
temneparypoil Hmxke 100°C HaspBatoTcst Moderamu; OHM TPEACTABJICHBI TJIaBHBIM 00pa3zoM
YTJIEKUCIIBIM Ta30M U BOJASIHBIMU MapaMu.

B psine cmyyaeB BbIieNeHUE BYJKaHUUYECKUX T'a30B JOCTUTAET TPaHIMO3HBIX MACHITa0OB.
Hanuuue razoB B marMe 3aMemiisieT €€ OCThIBaHWE, a UX MOTEps MNPUBOAUT K OBICTPOMY
3aTBEpPACBAHMIO )KUJIKUX MPOJYKTOB U3BEPIKEHUS.

Kunkve NpoOAYKTHI, WM JIaBbl, NpPHU HU3BEPKEHUM XapaKTEPU3YIOTCS BBICOKMMHU
TeMreparypamu, koneomommmucs B npenerax 600—1200 °C.. Kak oTrmeuanock paHee, JiaBa
npencTaBisier coO0oi MarMy, B 3HAYUTENIBHON CTENEHU MOTEPSBUIYIO T'a30Bbleé KOMIIOHEHTHI.
JlaBbl, KaKk ¥ MarMbl, pa3IMyaroTcs 10 XMMUYECKOMY COCTaBY, ONPEACIAIONIeMY X (hru3nYecKue
cBoiictBa. B 3aBucumoctu oT comepkanus SiO2 BBICIAIOT JIaBbl KHUCHBIE (PUOJTUTOBBIC) U
OCHOBHBIE (0a3aJIBTOBEIC).

Kucnpie (pronuToBbie) JIaBbl CBETIIbIE, OKpalleHbl OOBIYHO B Cepble TOHA, BS3KHE,
TYTOIJIABKUE, MEIJICHHO OCTBIBAIOT M COJIEpkKaT MHOTO Tra3oB. OcHOBHBIE (0a3aJIbTOBBIC) JIaBHI,
Hao0OpOT, OKpalIeHbl B TEMHBIE TOHA, UMEIOT OOJIBIIYIO TUIOTHOCTD, KUAKYI0O KOHCHCTEHIIUIO,
JIETKOIUIaBKKE, OBICTPO OCTHIBAIOT M COJAEpKaT Majio ra3oB. [Ipu 3acTbiBaHMM J1aB 00pa3zyroTCs
3¢ y3uBHBIE, WA U3TUBIIHECS TOPHBIC TTOPOIBI.

[TockonbKy J1aBbl 00JIAJAIOT PA3NIUYHBIMUA (U3UYECKUMU CBOWCTBAMU, TO MPHU H3JIHSHUH
WX Ha TOBEPXHOCTh 3eMJIu 00pa3yroTcs 3(pdy3uBHBIC Tela pasHOW (HOPMBI: KymoJia (KOHYCHI),
IIOKPOBBI U TIOTOKH.

[ToxpoBbI BO3HUKAIOT NMPHU U3IUSHUH JIaB OCHOBHOI'O, 0a3aJIbTOBOTO COCTaBa U HEPENKO
3aHMMAIOT OTPOMHBIE IUIOIWAAN. JlaBoBbIE NOTOKM 3HAYMTEIBLHO MEHBIIE [0 IUIOLIAMAM,
o0pa3yloTcsi B Te€X CiydasX, KOTJa JiaBa JIBIXKETCS MO YIIENbsIM, PEYHBIM WU JIEAHUKOBBIM
nonuHaM. [Ipu cpaBHUTEIBHO HEOONBIIONW MIMPUHE JIABOBBIC NMOTOKHU B Psilie CIydaeB ObIBAIOT
BBITSIHYTHl Ha JECITKU KWIOMETPOB. OCThIBaHME JIaBOBBIX TEJ TAaKUX Pa3MEpPOB MPOUCXOAUT
HEPABHOMEPHO, IIO3TOMY B HX TeJIE NOSIBJIIOTCS XapaKTEPHbIE TPEIIUHBI, 3aBUCSIINE OT COCTaBa
JaBbl, pPa3MEpOB JIABOBOTO IIOTOKa W XapakTepa ero ocTbhiBaHusA. [lo 3TuM TpemmHam
MIPOUCXOJUT CBOEOOpa3HOE PACTPECKMBAHHUE JIaB; ATO SIBICHHE HA3bIBACTCS OTHEIBHOCTBHIO.
Pa3znuyaroT oTAeNbHOCTD CTOIOUATYIO0, MATPALIEBUAHYIO, IIIAPOBYIO U AP.

[TomrMo ra3000pa3HBIX M JKUIKUX MPOAYKTOB BO BpeMsl M3BEPKEHHUS BYIJIKaHA
BbIOpachiBaeTCs OOJBIIOE KOJWYECTBO TBEPABIX MPOIYKTOB, KOTOpBIE IPEICTaBICHBI
00JIOMKaMH TOPHBIX MOPOJ WM KyCKaMHU YCIEBIIEH 3aCTHITh JIaBbl. TBepible MPOIYKTHI,
BbIOpachiBa€Mble B BO3JyX, MaJal0T Ha pa3IMYHOM pACCTOSIHMM OT Kparepa. Ilpu sTom
HaOIIOAaeTCsl ONpeneieHHass 3aKOHOMEPHOCTh: OoJiee KpyIHbIE OOJOMKHM TNanaloT y Kpas
KpaTepa U CKaThIBAIOTCS BHU3 IO €r0 BHEUIHEMY M BHYTPEHHEMY CKJIOHaM, Oojee MeJKue
BBIOPACBHIBAIOTCSI HA MPHUICTAIONINE PABHUHBI WM OTKJIQABIBAIOTCS y TMOMHOXH KOHyca. B
3aBHUCHUMOCTH OT BEJIMYMHBI OOJOMKOB TBEpIble NPOAYKTHI BYJIKAHUYECKHX H3BEPKEHUN
MOJIPA3IeNAIOTCS Ha BYJIKAHUYECKHE OOMOBI, JTaUIUIN, BYJIKAHUYECKHH MEeCOK U Terer.

Byikannuyeckue 60MObI — 3TO KPYITHBIC, OT HECKOJIBKUX CAHTUMETPOB 110 1 M 1 Oomee
B JMaMeTpe KYCKM 3aTBEpJEBILCH WM YaCTUYHO 3aTBepneBiiel siaBel. Popma OomO camas
pasnuuHas — OT IMIAPOBHIHOM 10 BepeTeHooOpa3Hou. BeTpeuaroTcst 60MObI MEHEE TTPaBUIILHOM
dopmbl. Jlamummm (JIaT. «IaMUAUIAC» — KaMeIIeK) - MPEACTABIAIOT coO0M OOIIOMKHM IIIakKa
BenuuuHOM 110 1,5— 3 cm B nuamerpe. @opma nanwiei, kak 1 60M0, BechMa pazHOOOpa3Has.
BynkaHn4eckMM NECKOM Ha3bIBAIOTCS TBEPAbIE NMPOIYKThl M3BEP)KEHHUS, pa3Mep KOTOPBIX HE
npesbiaer 1—5 MM. Bynkanuwdeckuii memnea COCTOMT W3 Menb4Yarmmx (MeHee 1 MM) dacTuil
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JaBbl, BYJIKAHMYECKOTO CTEKJa M JApyrux mnopoj. llemenm ocemaer Ha CKIOHAaX KOHYCa WIIH
pa3HOCHTCSI Ha OOJBIINE PACCTOSHUSA; MPH HAKOIICHWH W YIUIOTHEHHH TeIuia GpOpMHUPYIOTCS
MOpOJIbl, HasbIBaeMble ByJIKaHHMYECKUM Tydom. M3 ckomjaeHui BYJIKaHMYECKOTO MaTepuana
Pa3NUYHBIX pa3MepoB O0pasyloTCs IMOpOJbI, IOJYYMBIIME Ha3BaHUE arjioMepaTa, WIN
BYJIKAHUYECKOM OpeKuui.

KoHTpoJibHbIE BOPOCHI:

1.B yeM 3akiirogaeTcs pa3andue Mexay MarmMoi u jJaBom?

2. Kakue uHTpy3uBHBIE Tena Bbl 3HaeTe 1 KaKOBBI YCIOBUS UX 3aJIeTaHus?

3. Yro Ha3wiBaeTcs 3G y3uBHBIM MarMaTu3MoM (BYJKaHHU3MOM)?

4. Kakue marmatudeckue TOpHbBIE TOpOJb Bbl 3HAaeTe W Ha KakOM NpH3HAKE OCHOBaHA WX
knaccudukanus?

5. Yro takoe auddepeHnnaius Marmol?

6. Kakue BbIIETSAIOTCSA TUIIBI BYJIKAHOB U KaK OHHM paclpeaessitoTcs Ha 3emie?

7.Kaxue nponykTel u3BepxeHus Bel 3Haere?

Ypox Neld
Tema: TexkToHMYeCKHE IBUKEHHUS 36MHON KOPbI

IL1an:
1.TekToHHYEeCKHE IBUKCHUS.
2.JneiiporeHn4ecKue IBUKECHUS.

3eMHasi Kopa MCIBITHIBAET CIIOXKHBIE IEpEeMENIeHHs] B NpocTpaHcTBe. Crararomue eé
TOpHbIE TMOPOABl CMUHAIOTCA B CKJIQJKH, HAJABHUTaloTCi JpYyr Ha JApyra, paspsiBaioTcs. B
pe3yiabTaTe H3MEHsIeTCs penbed 3eMHOW KOPbI U BO3HUKAIOT TOPHI M ITyOOKUE BITaJUHBI.

[Tpoueccsl ropooOpazoBaHWe Ha 3eMHONW MOBEPXHOCTH MPOTEKAIOT MOCTOSHHO, HO

IIPOSABIIAETCSL 3TO B BUAE MENJICHHBIX HE3aMETHBIX JJIS IJ1a3a JABM)KEHUN 3€MHOU KOpPBI (310X
MOKOSI) UM B BUJIE MHTEHCUBHBIX OYPHBIX MPOILECCOB (MOXH TEKTOHMYECKHUX PEBOJIOLUN WIN
ropoo0Opa3oBaHusl U CKJIAT4aTOCTH). B MCTOpUM pa3BUTHS 3eMJIH BBLACISIOT CICIYIOUIUIN psif
MHTEHCUBHBIX TOPOOOPa30BATEIbHBIX IIUKIOB:
1) kanenuHCKUil (MMEIOIIMKA MECTO B KEMPHUICKOM-CUIIYPHICKOM Nepuojiax); 2) FepuuHCKHH (
MEPMCKHI ¥ Hayajao TPHACOBOTO MEPUOa); 3) ME3030MCKUi (HauOOJbIIIee pa3BUTHE B IOPCKOM
nepuone); 4) anbnuickuil (kaiiHO30Mckas 5pa). B anbnumiickom mnepuoje, Hampumep,
chopmupoBarch ropHbIe coopykenust KaBkaza, Kpeima.

XapakTepHOil OCOOCHHOCTHIO M BEPTHKAIBHBIX W TOPU3OHTAIBHBIX TEKTOHHMYECKUX
JIBUKEHUM SBISETCS HX MOYTH HEMpPEphIBHOE U MPAKTUYECKU MMOBCEMECTHOE IMPOSIBICHHUE HA
IIPOTSKEHUM BCEW TIE€O0JIOTMYECKOM MCTOpUM. bosiee HariasaHbl M JOCTYNHBI IS M3y4YEHUs
TEKTOHUYECKHX JBIKEHUN - BEPTUKAIBHOrO HampasieHus». IIupoko wu3BecTHBl (aKThI,
CBsI3aHHBIE C OIyCKaHHEM Io0Oepexbsi ceBepo-3amanHoi EBpomner (Hupepnawabl, benbrus,
I'epmanus), rae Asis npefoTBpallleHUsl 3aTOIUICHHs CYIIM BO3BEIEHa Iienasi cucrema aamo.
Cy1ecTBYIOT MHOTOYMCIIEHHBIE apX€O0JOTMYECKUE CBUIETENIBCTBA B BHJE YXOIAIIMX B MOpE
JI0pOT, 3aTOIJICHHBIX Pa3BaJIMH JPEBHUX XPAMOB, PACIOJIOKEHHBIX JAJIEKO Ha Cyllle IPUYaloB
JPEBHUX TOPTOBBIX COOpPYKEHUH. BajkHble TI'€0JOrMYECKHE CBUACTEILCTBA TEKTOHHYECKHX
IBUKEHUM TOJydeHbl B pe3ysbTaTe IeoMOpP(OIOrHYecKrX HcCaeI0oBaHUM, OCHOBAHHBIX Ha
T€0JIOTHYECKOM aHAJIM3e COBPEMEHHOro penbeda. M3yueHne poau SK30r€HHBIX U 9HIOTEHHBIX
dakTopoB B dopmHpoBaHUHM pelbeda MO3BOJISIET  BBISIBUTH OOIIMPHYIO KAaTErOPHIO
BEPTUKAJIBHBIX TEKTOHMYECKMX JBMKCHHUH  ONMKAaWIIero reoJOrMYecKoro  IMpoIUIoro,
Ha3bIBAEMBIX HOBEUILIUMHU.
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TexToOHMYeCKHUE ABHKEHUS — 3TO JIIOObIE MEXaHHMUECKUE TIEPEMELICHNUS BHYTPH 3eMHON
KOPBI, KOTOPbIE PUBOIAT K U3MEHEHHIO €€ CTPOEHUSI.

Eme B 1758 rony M.B. JlomonocoB B cBoeM Tpyne «O cnosx 3emnu» (1763) Bnepsbie
Jan  OmpejAesieHWe W BBIASNMI JIBa THMA TEKTOHMYECKUX JBIKeHU: ...»CyllecTBYIOT
HEYYBCTBUTEJbHBIE JOJITOBPEMEHHBIE 36 MHOW ITOBEPXHOCTH MOBBIILIEHUS U IOHW)KEHUS U PE3KUE
ObIcTpble TpsiceHus 3emun». [IpumepoB 3ToMy noctatouHo MHOro: CkaHAMHABCKOE MOOEpekbe
nonHuMaercsi, a l'omnangus u I'epmanus omyckarorcs; nonuHa peku Peiitn Ha 500 kM
npocnexuBaercs B CeBepHoM Mope, a moiyoctpoB Karnun Hoc (benoe mope) Bo Bpemena Bana
I'po3Horo 0w ocTpoBoM. Takum 00pazom, 3eMHasi KOpa MOCTOSHHO HAXOJUTCSA B JBH)KCHUHU,
MPUYEM B COBPEMEHHOW I'€OJIOTUU BBIACISAIOT JIBa OCHOBHBIX THMA TEKTOHUYECKUX ABMKEHUM:
IneliporeHnyeckue (MM KojeOaTeNbHbIC) U OPOreHuYecKkme (CKIaJaThie).

JneiiporeHuYecKue IBUKEHHUS — MEIJICHHbIE BEKOBBIE MOJHATHUS U OMYyCKAaHUS 36MHOU
KOpBI, HE BBI3BIBAIOLINE HW3MEHEHUs IEPBUYHOIO 3aJIeTaHMsl IUIACTOB. OJTU BEPTUKAJIbHBIC
IBUKEHHSI UMEIOT KoJieOaTeIbHBbI XapakTep M OOpaTUMBI, T.€. MOAHSATHE MOXKET CMEHHUTCS
omyckanueM. Cpeu 3TUX ABM)KEHUH pa3InyalroT:

- Cogpemennble, KOTOpbIE 3a(pUKCUPOBAHBI B MAMSTH YEJIOBEKa U MX MOXXHO M3MEpPUTH
MHCTPYMEHTAJIBHO IIyTE€M IPOBEIEHUS MOBTOPHOIO HUBENHpOBaHHUS. CKOPOCTh COBPEMEHHBIX
KOJIeOaTeIbHBIX JBMKEHUN B CpEHEM HE MpeBbImaeT 1-2 cM/TOM, a B TOPHBIX pailOHAaX OHA
MOJKeT Aocturarb u 20 cm/rof.

- Heomexmonuueckue NBUXEHUS — 3TO JBHXKEHUS 3a HEOTE€H-UeTBEPTHUHOE Bpems (25
MiIH. JeT). [IpuHOMNMaTbHO OHM HUYEM HE OTJIMYAIOTCS OT COBPEMEHHBIX JBUKEHMI.
HeotexToHnueckue nBuxeHus: 3apUKCUPOBAaHBI B COBPEMEHHOM peibede U IIIaBHBIH METOJ MX
u3yueHus: — reomopdornorunyeckuii. CKOpoCTh MX ABMXKEHHSI Ha MOPSJIOK MEHbIIE, B TOPHBIX
paiionax — 1 cm/roz; Ha paBHMHAX — | MM/TOSI.

- JlpeBHHe MemsiCHHbIE BEpTUKAIbHbIC JBIKCHHS 3apUKCHUPOBAHBI B pa3pes3ax
0caJouHbIX Mopof. IlpuueM MOIIHOCTH HAaKOMUBIIMXCA OCAIKOB paccMaTpUBAETCs Kak Mepa
TEKTOHUYECKOI'O0 OIYCKaHHUsS 3a BpeMs HAKOIUIEHUS OCaJKa, a camMa CIOMCTOCTb M UX
PUTMHYHOCTh — IOKa3aTeNu KosieOaTeNbHbIX ABMKEeHUH. CKOpOCTh APEBHUX KojeOaTeNbHbBIX
JBUKCHHI 110 olleHKe yueHbIX MeHbIe 0.001 mm/roz.

Oporennueckue ABUKEHUSI MPOUCXOIAT B JABYX HANpABICHHUSIX — TOPU3OHTAIBHOM H
BepTUKAJIbHOM. [lepBoe MPUBOIUT K CMATHUIO MTOPOJ U 0Opa30BAHUIO CKIIQJOK U HAJBUTOB, T.€.
K COKpAIlEHUIO 3€MHOI IMOBEPXHOCTHU. BepTHUKalbHbIE IBHKEHHUS NPUBOAAT K MOJHATHUIO
00J1aCTH MPOSBJICHUS CKJIQAKOOPAa30BaHUs U, HEPEAKO, BOSHUKHOBEHHIO TOPHBIX COOPYKEHUH.
Oporennueckrue ABMXKEHUS MPOTEKAIOT 3HAYUTENbHO ObIcTpee, 4eMm KoJjebarenbHble. OHU
COMPOBOXKIAIOTCS AKTUBHBIM J(PQy3UBHBIM M HMHTPY3UBHBIM MarMaTHU3MOM, a TaKXke
MetamopdusMoM. B mocienHue aecATUNICTHS STH JABMKEHUS OOBSCHSIOT CTOJIKHOBEHHEM
KPYIHBIX JTUTOCPEPHBIX IUIUT, KOTOPBIE TIEPEMELIAIOTCS B TOPU3OHTAILHOM HAIIPABICHUU T10
acTeHOC(hEepHOMY CIIOI0 BEpXHEH MaHTHH.

KoHTpoJibHbIE BOPOCHI:
1. Yro Takoe AMCIOKALMH U KAaK OHU MOAPA3AEISAIOTCS?
2. Kakwue mporeccsl n3y4aeT TeKTOHUKA?

Ypoxk Nel5

Tema :3emueTpsiceHus.
Iiaan:

1.Ilpu4unHBI 3eMJIeTPSICEHUI.
2.1lynammu.

3emJIeTpsiCeHHs1 - 3TO BOJHOBBIC KOJICOAHHS, PACHPOCTPAHSIOIIMECS BHYTPU U TIO
MMOBCPXHOCTU 3emii. OHU BBI3BIBAIOTCS TJIABHBLIM 06pa30M CABUXXCHUEM IIJIUT 3eMHOH KOPBI:
CyOIyKIIMEH, TpollecCCaMH B CPEAMHHO-OKCAHHMYECKHX XpeOTax, oOpa3oBaHHWEM pa3phIBOB W
BYJIKAHUYECKOH J1eATeIbHOCTHIO; MHOT 1A 3eMJIETPSICEHUSI MOXKHO BO30YIUTh HCKYCCTBEHHO. [Ipn

63



JBIKEHUSIX BJIOJb Pa3pbIBOB BO3HUKAET YNpyTas OT/aya, BKIIOYAIOIIasi MEUICHHOE HAKOTUICHHUE
yrapyroi aedopmanuu U pe3koe ee BbICBOOOXIeHHe. VIcxonHas NMpuUYMHA JBIXKEHUS IUIMT U
BYJIKAHUYECKOU JEATEIbHOCTH — CHUJIbI KOCMHUYECKOW TpaBUTALUU U TEILIO, BBIJCISIIOLICECS B
HeApax 3emin Onaronapsi paJloaKTUBHOCTU TOPHBIX MTOPOJ.

BoNBIIMHCTBO 3EMIIETPSACEHUI BOZHUKAET BAOJIb FPAHULL INIUT B THXOOKEAHCKOM IOSICE,
B Cpean3zeMHOMOPCKO-A3HATCKOM I0SICE, Ha CPEIMHHO-OKEaHNYECKNX XpeOTaX M CBSA3aHHBIX C
HUMU TpaHC(HOPMHBIX pa3pbiBax. B HEKOTOPHIX MECTaX OHH MPOUCXOAT OYTH MTOCTOSIHHO.

3eMJieTpsCceHUs MOBTOPAIOTCA HeperyssapHo. IIeiTasch BbIpaOOTAaTh HaJEKHBIE METObI
MPOTHO3a, TEOJIOTH U Teo(PU3UKHU B HECKOJIBKUX CEHCMOOMACHBIX palloHaX W3Y4aloT MPH3HAKU
IPSAYIINX 3EMIIETPSICEHUI.

NHTEHCUBHOCTD 3€MIIETPSICEHUI OLIEHMBAETCS 10 WX BO3JICHCTBUIO Ha JIIOAEH,
MOCTPOMKHM, TIOBEPXHOCTHBIM TPYHT M KOpeHHble mopoasl. OIlEeHKa MNpOU3BOIUTCS I10
crienuanbHoi mkane: ot I mo XII 6amios.

['eonoruueckre MOCIEACTBUS 3EMJIETPACEHUN - 3TO B OCHOBHOM OOBajbl, OIOJI3HH,
BO3HUKHOBEHHE IIyHAMH, a TaKXKe APYTrHe sIBJICHUSI HA 36MHOM MOBEPXHOCTH.

[Ipy HAyYHOM HCCIIEIOBAHUH 3E€MJICTPSCEHHUI C TTOMOIIBIO pa3HOTO BUA ceiicMorpadoB
3aMMCHIBAIOTCS POAOIbHBIE (S), monepeunsie (P) u moBepxHOcTHBIC (L) BONHBI, aHATU3UPYIOTCS
CKOPOCTH HX PaclpOCTPaHEHUS, YCIOBUS OTPAXKEHUs, MPEIOMICHHS, AMPPAKIIUUA U TUCTIEPCUU.
[TockonbKy pa3ziuyHble BOJIHBI PACIIPOCTPAHSAIOTCS C Pa3HOM CKOPOCTbIO, UX MOKHO BBIIETSATH
Ha ceiicMorpamMax. Pa3HocTh BpemeH mnpuxoma P- m S - BOJH wucnonb3yercss Kak mepa
paccTosIHUS JI0 O4ara 3eMJIETPSICEHUS.

@®okyc wunu ouar (TUIOLEHTP) 3EMJIETPACEHUS - OSTO TOYKAa BO3HUKHOBEHHUS
ceiicMuueckux BOJH. DOKyC MOXKET OBITh MEIKUM (HErTyOOKHUM), MPOMEXKYTOYHBIM U
rryookuM. HanGonpmas n3BectHas riryOouna-720 kM. DMHUALIEHTp - TOYKA HA TTIOBEPXHOCTH 3eMIIH
Hag (okycoM. BONBIIMHCTBO 3eMIICTPSCEHUN OTHOCUTCS K TUIY MEIKO(POKYCHBIX
(HopManbHBIX). ['TyO0KOPOKYCHBIC 3eMIICTPSCEHHS BOSHUKAIOT B 30HAX CYOAYKIIMM, CBSI3aHHBIX
C CHUCTEeMaMH OKCAaHHYECKHUU >KelI00 - OCTPOBHAs Jyra M OKCAaHMYECKHW >KeI00 - TpaHuIa
KOHTHHEHTA.

OKCHOHEHIMaNbHasg WIKana Mar"Hutyj (mkana Puxrtepa) ucnonb3yercd Kak Mepa
SHEPTUH, BBIACIAIONIENCA B ouare 3emiuerpscenus. lllkana ocHOBaHA Ha BENMYMHE AMILIATYABI
KoJIeOaHMH, 3alMCAHHBIX Ha CelicMOorpaMMe C TMOMOINBIO ONpEACNCHHON ammaparypbl U Ha
ONpEeACNIEHHOM pAacCTOSHUM OT ouara. Pa3pymuTenbHble 3eMIIETPSICEHUS OOBIYHO HMEIOT
Marautyay ot 7,0 no 8,7 (MakcUMaJabHOE U3MEPEHHOE 3HAUEHUE).

Ha mHorux ceiicMorpamMmmax BHUJHBI MEJIKHE HEPOBHBIE KoJeOaHHWs, Ha3bIBA€MbIE MHU-
Kkpoceiicmamu. OHU 00pa3yroT (POHOBBIN «IIIyM» 3aIHCH.

Cpenn xapakTepHbIX MPUMEPOB COBPEMEHHBIX 3€MIIETPSICEHUN - MOJ3EMHBIE TOIYKH B
Can-®pannucko (1906 r.), B Yumm (1960 r.), na Amsicke (1964 r.), B Hukaparya (1972-1973 rr.)
u B ['Batemarne (1976 r.). MoxHO OBLTO OB TPUBECTH MHOTO JPYTHX MPHUMEPOB.

Hynammu, wim ceiicMu4ecKue MOPCKUE BOJIHBI - 3TO JUIMHHbBIE, HU3KUE, TPOHUKAIOIIME Ha
rI1yOUHY BOJIHBI, PACTIPOCTPAHSIOLINECS B OTKPHITOM MOPE CO CKOPOCTHIO B COTHH KUJIIOMETPOB B
gac. Y OeperoB OHU B3ABIONIMBAIOTCS, JOCTUTAs OTPOMHOW BBICOTHI, M MPUUYUHSIOT OONBIION
yiepo yesnoBeKy B MPUMOPCKUX paiioHax.

OnacHble TOCIEACTBUS TPAAYIIUX 3EMIICTPACEHUM MOXKHO CMSTYHUTh, MPUHUMAs
COOTBETCTBYIOIIME 3aIIUTHBIE MeEpbl. Bo-MEepBBIX, HE CIEAyeT BO3BOJAUTH IMOCTPOMKH HaA
HEYCTOMYMBBIX TPYHTaX, a BO-BTOPBIX, HEOOXOAMMO UCIOIB30BaTh CEHCMOYCTOWYHMBBIC
KOHCTPYKIMH 3JaHUM.

HckyccTBeHHO BO30Y:K/IEHHBbIE 3eMJIETPSICEHHS MCHOJIbL3YIOTCH /sl celicCMUYecKOro
HCCJIe0BAHUS TJYOMHHOIO CTPOEHHMSI 3€MHOHM KOpPbI MNPH MNOUCKAX HepTHm U A4
30HIMPOBAHMS 0CATOYHOIO CJI0S1 HA MOPCKOM J/IHeE.

s perucTpanuu 3eMJIETPSICEHUIT MCIOJNB3YIOTCS - ceiicMorpadgbl, KOTOpbIe
o0ecrne4yuBalOT ABTOMATHYECKYI0 3aNIMCh KoJle0anuii 3emiin. CBeleHUsI 0 3eMJIeTPSICEHUsIX
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Tamkenta, 1966 wu gp. ceilicMuYeckoe palOHUPOBaHWE, MHMKPOPailOHHUPOBaHUE,
NpeABEeCTHUKH 3eMJIETPSICEHUS PaccKa3aTh MoAPoOHO (rae? Koraa? u ¢ KaKo CUiIou?).

KoHTpoJibHBIE BONIPOCHI:

1.ITpuunHbI 3eMIIETPECEHUS

2.I'unorneHTp 3eMIIeTpeCeHU

3.Kak o0Opasyrorcs iyHamu
4.ITporHO3MpOBaHKE 3EMJIETPECEHU I

Ypox Nel6

Tema: TeKTOHHYECKUE HAPYUICHUS
Iaan:

1.IlnukaTUBHBIE TUCTOKALIMH.

Z.I[I/I?.'LIOHKTHBHBIC HUJIA pa3spbIBHbIC JUCJI0KAIIMNA.

OcHOBHOW 00JIaCTBIO HAKOILJICHUS OCAJKOB SIBIISIETCS JTHO MOpEH M OKEeaHOB. 3/1ech
OCaJK{ YacTO OTJAraloTcs B BHUJAE NapajuIeTbHBIX, MPAKTUUYECKH TOPU3OHTAJIbHBIX CJOEB.
OpHako B mporiecce reoIOTUYECKOTr0 Pa3BUTHS TEpBOHAYATIbHBIC (OPMBI 3aJeTaHUsi TOPHBIX
nopoa OOBIYHO HapyMIAIOTCS TOJ BIUSHUEM SHIOTEHHBIX IPOLIECCOB, TJIABHBIM 00pazoM
TEKTOHWYECKUX  JBWKCHUN  3€MHOM KOpbl. Besdkoe  HapylleHHe  I1epBOHAYalIbHOIO
TOPU30HTANILHOTO  3aJIeTaHMsl TOPHBIX TOPOJ Ha3bIBaeTcs Juciokauued. Jlucnokauuu
MOIPA3AEIIAIOTCS HA NIIUKAMUGHbIE I OU3LIOHKMUGHDbLE.

I[InukaTuBHBIE AUCIOKANMM (CKJIaT4aThie HAPYILIECHUS).

DTO AUCIOKAIUHU, KOTOPBIE MPOUCXOAAT 0e3 pa3phiBa CIUIONIHOCTH M1acToB. Cpeau HUX
pa3anyaroT CielyIoIIie OCHOBHbIE ()OPMBI: MOHOKJIMHAIH, (PIIEKCYPHI U CKIIAKH.

MoOHOKJIMHAIM TIPEACTABISAIOT COOOW TOJIIM TUIACTOB TOPHBIX IMOPOJ, PABHOMEPHO
HAKJIOHEHHBIX B OJIHY CTOPOHY Ha 3HaYUTEJIbHOM MPOTSHKEHUU (puc. 47, a)

®dyekcypaMd  HAa3bIBAIOTCS  yCTYMOOOpa3HbIE HAPYIICHUS TOPU3OHTAIBHO (WIIH
MOHOKJIMHAJIBHO) JIeXKAIINX T1acToB (puc. 47, 6). @aexcypbl 00BIYHO BO3HUKAIOT MTPH OJIOKOBBIX
CMEIIEHUSAX HIDKeNexKammx mopoa. [Ipu cMemeHusx HEOONBIIONH aMIUTUTYIbl pa3pbiBa HE
MIPOUCXOJUT, HO MOUIHOCTH MOPOJ B 30HE CIBUra 4acTo OBIBa€T COKpalleHHOH. Y duekcyp
pa3nMyYalOT HUXKHEE, COCAUHUTENbHOe U BepxHee Kpbulhs. COEAMHHUTENHHOE KPBUIO
Mpe/ICTaBIsieT cOOOM y4acTOK, Ha KOTOPOM ILIACThl MUMEIOT KPYTOW HAaKJIOH M COKpALICHHYIO
MOIIIHOCTb.

CxnagkooOpa3zyromue ABUKEHHS HarJIAIHO MPOSIBIAIOTCS B 00pa30BaHUU TIMKATUBHBIX
TUCIIOKAIUi — ckIaaoK. CKIaIKi — 3TO U3THOBI CJI0EB TOPHBIX TTOPOJT O€3 pa3phiBa CILIOMIHOCTH,
oA AeicTBueM naBieHus. CKIIaKU SBISIOTCS OCHOBHOM (DOPMOM TUTMKATUBHBIX IUCITOKAITHH.
OHu  OBIBAIOT JIBYX OCHOBHBIX BHUAOB —  AHMUKIUHATIbHbIE W CUHKIUHATbHOBIE.
AHTHK/JIMHAJIBHBIMH HAa3bIBAIOTCS BBIMYKJIbIE CKJIAJKH, B KOTOPBIX IUIACThl MagaloT B
MIPOTHUBOMOJIOKHBIE CTOPOHBI, a B IICHTPATBHBIX YACTSIX 3aJIETal0T OoJiee IPEBHUE MOPOIBI, YeM
Ha niepudepun

CHHKJIMHAJILHBIMH HA3bIBAIOTCSI BOTHYTHIC CKIAQJKH, B KOTOPBHIX IUIACTHI MaJaoT
HABCTpEUy APYT APYTY, a B LIEHTPAIbHBIX YaCTAX pacroyaratoTcsi 0ojiee MOJIObIe IOPOIbl, YeM
Ha niepudepui (puc. 48, 0).

AHTUKIMHAIbHBIE U CUHKIIMHAJIbHBIE CKIIAJKA MUMEIOT CIEAYIOIINUE 3JIEMEHTBI: KPbUIbs,
[IApHUP, 3aMOK, YTOJ, OCEBYIO TIOBEPXHOCTb, OCh; SAPO; XapaKTepU3yeTcs IIUPUHOM,
aMIUTUTYI0M ¥ 1iuHOH (puc. 49).

KpbLiibsi — OOKOBBIE YaCTH CKIIAIKU.

IlapHup* — IuHUA, TPOXOIAIIAs Yepe3 TOUYKH MAaKCUMAJILHOTO IMeperuda jaro0oro u3
IJIaCTOB, OOpa3yroluX CKIAAKy. B TpoaonsHOM BEpPTHKAIBHOM pa3pe3e MIapHUP HEPEeIKo
BO3JIBIMAETCS U TIOTPpYKaeTcs (YHAYIUPYET).

3aMOK — y4acTOK CKJQJKH B OOJIACTH MIAPHHUPA, TJI€ MPOUCXOIUT MEPETrud KPHUIHEB.
NHuorna 3aMOK aHTUKIMHAIBHOM CKJIaIKK Ha3bIBAIOT CBOJOM, a 3aMOK CHHKJIMHAIN — MYJIbIOH.
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Yroa Cckmagkd — yroj, 3aKIIOUYEHHBIH MEXIY KpBUIbSIMH CKJIAIKH, MBICIIEHHO
IIPOAOJKEHHBIMH 10 UX IIEpeCcCeUeHHs..

OceBasi MOBEPXHOCTh — BoOOOpa)kaeMasi MOBEPXHOCTh, MPOXOSIIAs 4Yepe3 IIAapHUPHI
BCEX IJIACTOB CKIaAKHU. Ochk CKIaAKH (0ceBasi JMHMS CKJIAIKHU B IJIaHE) — JIMHUSI IIEPECEUCHUS
OCEBOM IOBEPXHOCTH CKJIAIAKA C TOPU3OHTAIBHOM IUIOCKOCTBIO. SIIpO CKIAJKM — TOJIIIA
TOPHBIX MOPOJ, CIAralolUX 3aMOK AHTUKIMHAIBHBIX U CUHKIMHAJIBHBIX CKIIAJOK.

* - M.A. YCOB 3Ty JMHHIO Ha3bIBa€T OCBIO CKJIAJKH, a IAPHUPOM — JIMHHUIO MIEPEeCeUCHUs
KPBLIbEB CKJIAJIKH BBIILIE 3aMKa.

IInpuHa CKJIAJKM - PACCTOSIHUE MEXIY KPBUIbSIMH CKIAAKH. [Ipy HanMuuu HECKOJIBKUX
HapajyieNIbHbIX CKJIQJ0K IIMPHHA CKIAJAKH OIpPENeNseTcsl KaK pacCTOSHHME MEXAy OCEBbIMU
MOBEPXHOCTSAMH JIBYX COCEAHUX aHTUKJIMHAICH WM CHHKIIMHAJICH.

AMILUTUTY/la CKJIQAKHM — BEPTHKAIBHOE PACCTOSHUE OT IMepernda aHTUKIMHAIU [0
nepernda conpsKEHHON CUHKIMHAIH.

JIMHa — paccTOsHUE B IUIaHE OT OAHOTO NEPUKIMHAIBHOIO OKOHYAHMS A0 JIPYroro.
3aMblKaHWE AHTHKJIWHAJIBHOM  CKIAJKM  HA3bIBAeTCS MEPUKJIMHAIBIO, a 3aMbIKaHHe
CUHKJIMHAJIBHOW CKJIaJJKi — IEHTPHKJINHAJBIO.

Ckyaiki pa3inuyaroTcs MO0 OCOOCHHOCTSM CTPOCHUS, OTPAXKAIOUIUMCS B IMONEPEYHOM
CEUCHMH U TUIAHE.

ITo ocobeHHOCTH CTPOEHUS B MOMEPEUYHOM pa3pese CKIAIKU AeSATca Ha psa tunos. Ilo
MIOJIOKEHUIO OCEBOM IOBEPXHOCTU M KPBUIBEB BBIIEISIOT IMPSIMbIC, HAKIOHHBIE, JIeXKauue U
NIEPEBEPHYTHIE CKIAAKU. Y TPSAMBIX CKJIAQJOK OCEBas MOBEPXHOCTh BEPTHUKAJbHAs, a KPbUIb
pacroyaratorcsi cuMMeTpuuHO. OceBasl MOBEPXHOCTh HAKJIOHHBIX CKJIAJ0K HaKIOHEHA, KPbLIbs
[a/Ial0T B pa3Hble CTOPOHBI . Pa3HOBHIHOCTHIO HAKJIOHHBIX SIBISIFOTCS OMPOKWHYTHIE CKIIAJKH,
00a Kpblla KOTOPBIX HAaKJIOHEHBI B OJHY CTOPOHY. Y JIeXKAauMX CKJIaJOK OCeBas MOBEPXHOCTb
HAXOJUTCS B TOJIO)KEHUH, OJU3KOM K TOPU30HTAIBHOMY, KPBUIbSl MOYTH HapaljieNbHbl IPYT
apyry. OceBasi MOBEPXHOCTb IEPEBEPHYTHIX CKIAJ0K HAXOAMUTCS HUXKE TOPU3OHTAIBHOM
IUIOCKOCTH, KPBUTbSI Pa3BEPHYTHI.

[To xapakrepy pacnoJOXEeHHs KpbUIb€B U (OpMe 3aMKa pa3iIuyaroT CKIAJK{
HOpMaJbHBIE (TPEOHEBHUIHBIC), U30KIUHAIBHEIE, BEEPOOOpa3HBIE U CYHIyYHBIE (KOpoOJaTeie). Y
HOpPMAaJIbHBIX (TPeOHEBUIHBIX) CKJIQAOK KPbUIbS CXOIATCA IMOJ OCTPBIM YIJIOM, & 3aMOK HMeEeT
OCTpOYTroibHYIO0 (opMmy M30KIMHAIBHBIE CKIAAKH HUMEIOT Y3KMH 3aMOK M TapaiielibHbIe
Kpplibst . BeepooOpasHble CKJIAQIKM OTIMYAIOTCd LIMPOKHUM  3aMKOM, BEepooOpa3HO
pPacXOIAIMIMMUCS KPBUIbSIMA M TIEPEKATBIM AApOM. Y CYHAYYHBIX (KOpOOYAThIX) CKIaJOK
IIMPOKUHA 3aMOK MU OTHOCHUTENIBHO KPYThI€, IOYTH BEPTUKAIIbHBIE KPbUIbsS

OCOOEHHOCTH CTPOCHMS CKIIAJ0K B IUIAaHE TAK)KE MO3BOJISIOT BBIACTUTH ps THIOB. I1o
COOTHOILIEHUIO JUTMHBI U IIUPUHBI Pa3IngatoT JUHEHHBIC U IPEPBIBUCTHIE CKIIAAKH.

JluHeliHbIe CKIAAKH OOpa3yroTCs NMPU WHTEHCUBHOM CMATHHU TMOPOJ U UMEIOT Y3KYIO
BBITAHYTYIO0 B IulaHe (Qopmy. OTHOLIEHHE JUIMHBl K IIUPUHE Yy TAKUX CKJIAJOK COCTaBISET
100711720001 u Gonee. B mepukiIMHAIAX U LHEHTPUKIMHAIAX IJIACTHI 3aJIeraioT OoJiee MoJoro,
9YeM Ha KPbUIbSX.

JluHelHbIe CKIAJKH B TUIAaHE OBIBAIOT MPSIMOJMHEHHBIMH, AYTOOOpa3HO W30THYTHIMH,
BETBSIIMMUCS, BUPTUPYIOLIMMH, KyJIUCOOOpasHbIMH M CHUIMOBUAHBIMH (puc. 52). Yacto mo
MPOCTUPAHMIO OJIMH THUII JINHEHHBIX CKIaJOK CMEHSETCS APYTHM.

[IpepbIBUCTBIE CKJIaAKW XapaKTepHBI sl 00JacTeld CIOKOWHOTO TI'e0JOrMYecKOro
pa3BuTusA. B maHe MX JJIMHA HE3HAUWUTENBHO MPEBbIIACT MWHpUHY. Cpenu MpEepbIBUCTBIX
CKJIQJIOK BBIICIIAIOT OPaXUCKJIAAKH, BAJIbI, KYI0JIa U JHATNNPBHI.

Y OpaxuckjaaoK OTHOIICHHE UIMHBI K IIMPUHE H3MEHseTcs B mpexaenax 2:1—5:1.
Cpenu HUX pa3iIuyaroT OPAXUAHMUKIUHAU U OPAXUCUHKIUHATU.

Kynoaa npeacTtaBiasior co00 aHTUKIWHAIU, Y KOTOPHIX OTHOIICHHE TMHHOW OCH K
KOpOTKOM MeHblie 2:1. B mnjaHe OHM UMMEIOT OKpYIJible HW30METPUYHBIE OYEpTAHMS.
CUHKJIMHAIBHBIN aHAJIOT KYTOJIOB — MYJIb/bI.
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KpymHble BHITSHYThIC aHTUKIMHAIBHBIE TIOHSATHS, COCTOSIINE W3 OpaXxMaHTHKIMHATICH U
KYIIOJIOB, Ha3bIBalOT BajJaMu. OHM IPOTATUBAIOTCS Ha JECATKH U COTHHU KmiomeTpoB. Hepenko
aMIUTATYBI BasiooOpa3Hbix monmHsATud gocturaror 200—300 M. Yribl majgeHus IUiacToB Ha
KPBUTBSIX BAJIOB HEBEJIMKU U OOBIYHO HE MPEBBIMIAIOT 3—5°.

CBoeoOpazHoii (hopMOIl KYMOJOBHIHBIX MPEPHIBUCTHIX CKIAIOK SIBISIOTCS JUATMPHI
(kymosna ¢ apoM IPOTHIKaHUs ). XapakTepHble 0COOEHHOCTH JUANHPOB — HAJIWYHE ITIACTUYHBIX
mopo (CoJb, TUTIC, TIIUHBI U Jp.) B SAPE U 3aKOHOMEPHOE YBETUYCHUE yIiia HAKJIOHA TIACTOB OT
KpBUIbEB K sApY CKiaaku Eciam sapa clioKeHbl KaMEHHOM COJIbI0, CKJIAJKH Ha3bIBAIOTCS
CONISTHBIMH KyTOJIaMHu. J[Mamupel 0Opa3yroTCsi IPU BBIAABIUBAHUM BBICOKOIIACTHYHBIX MOPOJ
sqpa CKJIaaku (CONib, THIIC, IJIMHA) BBEPX, B 00JIACTh MOHMKEHHOTO TOPHOTO JaBiieHus. B
pe3ylbTaTe MUAmUpOBEIE Apa MPHOOPETAIOT pa3NIudHble POPMBI — JIMH3, IITOKOB, TPHOOB H T.
1.

JAM3bIOHKTHBHbIE WU Pa3pbIBHbIE TUCTOKALMH.

Pa3pbiBHBIE [OHMCIOKAMM - 3TO JHUCIOKallMU, COMNPOBOXKAAIOIIMECS PpPa3phIBOM
CIUIOLIHOCTH IUIACTOB TOPHBIX MopoA. OHM BO3HHMKAIOT B PE3yNbTAaTe YAApHOIO HapacTaHUs
Harpy3ky, Ha KOTOPYIO TOpHbIE MOPOJBI pearupyroT Kak Xpynkue Tena. Paznuuaror aBa Buza
Pa3phIBOB:

1. Tpemmubl — pa3pbiBbl  0€3 3aMETHOTO CMELIEHUS TOPOJ APYr OTHOCUTENIBHO ApYra.
COBOKYITHOCTb TPEIIUH HA3bIBAETCS TPEIIMHOBATOCTHIO.

2. JIN3bIOHKTUBBI — 3TO Pa3pbIBbl C 3aMETHBIM CMEIICHUEM MOPOJ APYT OTHOCUTEIBHO
npyra. OHU TPOSBISIOTCS B BHUJAE TPEIIMH WIH 30H JIPOOJICHUS, TIO KOTOPHIM MPOUCXOIUT
cMmeimieHuss miactoB. IlnockocTe pasppiBa, MO KOTOPOW MPOMCXOAUT OTHOCHUTEIHHOE
MepeMeIeHIe TIACTOB TOPHBIX MOPOJ, Ha3biBaeTcs cMecTuteneM (puc. 54). [IpuMbikaroniye K
3TOW TMJIOCKOCTM YYaCTKU TOPHBIX MOPOJA HAa3bIBAIOTCS KpbUIbsMU (wiu Onokamu). Ilpu
HAKJIOHHOM CMECTUTEJIEC Pa3IUYal0T BHCSIUCE U Jie)Kauee KPbUIbs (OJIOKH).

BennunHa OTHOCUTENBHOTO TMEpEMEIIEHUs IUIAaCTOB 10 CMECTUTENII0 Ha3bIBaeTcs
aMIUIUTY0M pa3pbiBa. Pa3nuyaroT aMIuIMTY bl

1. UCTUHHYIO (HAKJIOHHYIO0) — pPAacCTOSIHME B IUIOCKOCTH CMECTHUTENs MEXAy KpoBiel
WJTY TIOJIOIIBOM OJTHOTO M TOTO K€ IJIaCTa B BUCAYEM U JIEKAUEM KPbUIbSIX;

2. BEpTUKAIbHYIO — MPOEKLINS HCTUHHOW aMIUTUTY/Ibl Ha BEPTUKAJIbHYIO IJIOCKOCTB;

3. TOPU30HTAIIBHYI0 — NPOEKLIHs MCTUHHOW aMIUIUTYAbl Ha TOPU30HTAIBHYIO
IJIOCKOCTB;
4. crpaturpaduuecKkyl0o — pacCTOSHUE MO HOPMAIM MEXIY KpOBJEW MM MOJOUIBON

OJTHOTO M TOTO K€ IJIaCTa B BUCAYEM U JIEKAUEM KPbUIbSX.

Ilo xapakTepy, BeIWYMHE, HANPABICHUIO M YLy OTHOCHTEIBHOTO IE€pPEMEIICHUs
KPBLIbEB Pa3pbIBbl OJPA3ACIIAIOTCS HA COPOCHI, B30POCHI, HAJIBUTU U CIIBUTH.

Copocbl  npeAcTaBISIOT €000  pa3pbIBHBIE HAPYIIEHUS, Y KOTOPBIX CMECTUTENb
HAaKJIOHEH B CTOPOHY OITYLIEHHOT'O KpbLIa, @ BUCSYEE KPbUIO CMELICHO BHU3 MO OTHOIIEHUIO K
JexaueMy. YTOJ HaKJIIOHa CMECTUTEINS K TOPU30HTAIBHOM TIIOCKOCTH cocTaBisieT 40— 60° (puc.
55, a). IIpu BepTUKAIBHOM MOJI0KEHUU CMECTUTENS COPOCHI Ha3bIBAIOTCS BEPTUKAILHBIMHU.

B30pochl mpeacTaBiAIOT cO0O0W pa3phIBHBIE TUCIOKAIMH, Y KOTOPBIX CMECTUTENb
HAaKJIOHEH B CTOPOHY MOJHATOTO Kpblaa, a BHcAYee (MOAHATOE) KPBUIO MO OTHOLIECHHIO K
nexxaueMy (OMyIIeHHOMY) KpbUTY CMEIIEHO BBEpX IO KPYyTO MajarolieMy cmecturtento (Ooree
60°) (puc. 55, 0).

HanBurm — paspbiBHBIE JUCIOKAIlMM THIA B30poca, BUCSAYEE, KPBUIO KOTOPBIX
HAJBUHYTO Ha Jiekauee 1o mojoromy (menee 60°) cmecturento (puc. 55, 6). [lonorue nanpuru
OONBIION TOPU3OHTAJIBHON AMIUIMTYIBI MPH MajOM YIJIeé HAKJIOHA CMECTUTENsS Ha3bIBalOTCA
IAPbSIKAMHU, WIH TEKTOHHYECKHMH INOKPOBaMM. ['OpH30OHTalbHAs aMIUIUTYAa HUX MOXET
nocruratrb 30—40 km.

CaBMru npejcTaBisioT co0O pa3pbIBHBIE AUCIOKALUH, KPbUIbS KOTOPBIX CMEIIAITCS
IPEUMYIIECTBEHHO B FOPU30HTAILHOM HaNpaBJICHUH, NMAPAJUICTBHO MPOCTUPAHUIO CMECTHTEIIS.
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OHHM HepelKo COYeTaroTCs Co cOpocaMu, B30OpocaMu U HaJBUramu (COpOCO-CIABUTH U T. 11.) (pHC.
55, 7).

Pa3pbiBHBIC HapymieHUsT OOBIYHO BCTpPEUAIOTCS TpyHmaMu, o0pas3ys CIOXHBIC
TU3BIOHKTHUBBI: CTyIIEHYaThle cOPOCHL, TpabeHs!l 1 ropcThl. CTyneHdYaTbie cOPOCH MPEACTaBIISIOT
coboii cuctemy cOpOCOB, B KOTOPOH Ka)J0e MOCIEAyIolee KPbUIO OIMYIIEHO OTHOCUTEIHHO
npeasiaymero (puc. 55, m). I'pabeHbl — 3TO CHCTEMa CTYIEHUYAThIX COPOCOB, B KOTOPOWM
[EHTpaJIbHAs YacTh OMYIIEHa OTHOCUTENbHO nepudepuitpix 010koB (puc. 55, e). I'opcthr —
cucteMa B30pOCOB, B KOTOpOW WEHTpajbHAs YacTh MPHUIOAHATA IO OTHOIICHHIO K
nepudepuiineiM 6510KaMm (puc. 55, k)

KoHTpoJibHBIE BONIPOCHI:

1.IlepeunricnuTe OCHOBHBIE TUIBI TEKTOHUYECKUX JABUKECHHIA.

2.Kakue OBIBAIOT AWCIOKAIIUH MTOPOJ?

3.Kakue ocHOBHBIE THIIBI CKJIAZOK BEI 3HaeTe?

4.]In3bIOHTKUBBI — KX MOP(OJIOTUYECKAsT U KHHEMATHIeCKast KIIacCU(PUKAIIHS.

Ypok Nel/
Tema: MeTramopgusm

ILnan:

1.KonTakToBBIH MeTaMOpPu3M
2.PernonanbHblil MeTamopdu3M
3.IuciokanMoOHHbII MeTaMOpP(PHU3M

B 3eMHOIl KOpe HpOUCXOIAT CIIOKHBIE IPOLIECCHI, CBA3aHHBIE C TEKTOHUYECKUMU
JBM)KEHUSIMH, U C BHEJPEHHEM MarMsl, B pe3yJbTaTe MPOUCXOIUT MeTaMOp(U3aIys FOPHBIX
nopoa. [lox aeictBueM MeTamMop(r3Ma NOHUMAETCsl BCIKOE M3MEHEHHE U NMPeoOpa3oBaHKe
TOPHBIX MOPOJ, NMPOUCXOAsEe MOJ BIMSIHUEM H3MEHMBIIUXCA  (U3MKO - XUMHUYECKUX
yCIIOBHIA TTOociie 00pa30BaHuUs 3TUX MOPOJI MO BIUSHUEM dHIOTCHHBIX CHIL.

@dakTopaMu B ATUX U3MEHEHMSIX SBIIAIOTCS: a) JAaBJIEHHE OT BECA BBILIENEKALINX MTOPOJ
(meTpocTanyeckoe JaBlIeHUE) WM OPUEHTUPOBAHHOE JaBlIEHUE; 0) BBHICOKAs TEMIIEpaTypa;
B) XWUMHYECKM  aKTHBHBIE W  TOJBIDKHBIE BemiecTBa (pacTBOpHl W raswl). [lpum
COOTBETCTBEHHOH (PU3UKU- XUMUYECKOH 00CTaHOBKE MeTaMOp(HU3allui MOBEPraloTCs BCe
TOPHBIE TOPOJIb] - MarMaTU4YeCKHe, 0CalouHble U paHee 00pa3oBaHHbIE MeTaMopuieckue. B
pe3ysibTaTe NPOMCXOAUT YacTH4YHAs WM TOJHAs IMEPEeKPUCTAIN3aLUsA UX, U3MEHSETCS
CTPYKTYpa M TEKCTypa IOpOJ U MUHEPATIbHBIN COCTaB.

OTH M3MEHEHUs TOPHBIX MOPOJ TMPOUCXOAAT PU TBEPAOM COCTOSHHUU BeEIECTBa, 0e3
npexoga B KHIAKYH (azy. Jlumpb npu onpenenéHHbIX (PU3MKO-XUMHUYECKUX YCIOBHSX
MeTaMOp(hU3M COMPOBOXKIAETCS YACTUYHON WM TOJNHOW KpUCTaNIM3alUeld HCXOIHBIX
IIOpO/JI, YTO Ha3bIBaeTCs ynbTpameraMoppuzMoM. Temmeparypa TOpHBIX HOPOA ¢ IIyOMHON
3aKOHOMEPHO YBEIIMYMBAETCS U B PE3yNbTaTe OCIAONSACT CBS3b MEXAYy aToMaMH B
MUHEpaJaX, YBEJIUYMBAET pAcCTBOPSIOIIEE JEHCTBHE BOJABI, IOBBIIIAET XHUMHUYECKYIO
aKTUBHOCTb MHOTMX coequHeHHi. C IOIJOIEHUEM TEIUla, BbI3BIBAET JETUIPATALIUIO
THJIPOOKHCIIOCOAEPKAILUX MHHEpANoB, JeKapOaHaTU3alMi0 KapOOHATOB W INPHUBOJUT K
00pa30BaHUIO BBICOKOTEMIIEPATYPHBIX MHUHEPAIOB, JIMIIEHHBIX KOHCTUTYIIMOHHOW BOBI
(KpucTaJUIM3allMOHHAs XMMHUYECKas BOJA, KOTOpas IPUHHMMAEeT ydyacTHE€ B CTPOECHUU
KPUCTANINYECKUX PEIIETOK, HAIPUMED - THUIIC).

Bepxuuii mnpenen orpanudeH Temmneparypod. Hauvano miaBneHus HauOosee
pacrpocTpaHEHHBIX TOPHBIX MOPOJI W OTBEYAET YCIOBHSIM 0Opa3oBaHMs Marmbl. B oOmem
Cllyya€ HHTEHCHBHOCTb IpeoOpa30BaHUil, CBSA3aHHBIX C BO3JEHCTBHEM TEMIEpPaATYpBHl,
YBEIIMYMBACTCS C TIYOMHOH 3ajlleraHus IOPOJ U POCTOM HPOJOJDKHTEIBHOCTH TEIIOBOTO
BO3zcHcTBUS. [laBieHne yBelIM4MBAaETCs C INIyOMHOM OT Harpy3Ku BBILIETEKAIINUX MOPOJ,
Ha rinybune 10 kM paBmeHue — gocturaer npumepHo 2600 aTMm., NMpH KOTOPBIX B
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71a00paTOPHBIX YCIOBUSX W IPH OJHOCTOPOHHEM JaBJICHUHM DPAa3/IaBIMBAIOTCS CaMble
MpPOYHbIE TIOPOJbl. YBEIMYEHUE [ABJCHHS TMOBBIIIAET PACTBOPUMOCTHh BEILIECTB U
CIIOCOOCTBYET MEPErPyNIUPOBKE HIEMEHTAPHBIX YACTHII.

[Ipu neicTBUM TOJNIBKO TOBBIIIEHHONW TeMIIepaTypbl M JaBiICHUM MeTamopu3amus
TOPHBIX TOPOJA TPOTEKaeT 0e3 M3MEHEHHS XMUMHYECKOro cocrtaBa (0e3 MpuHOCa HOBBIX
BemiecTB). ['eHHass kapThHa HaOOMaeTcs, Korja MeTamopdwu3anus MOpoa CBs3aHA C
BHEJIPEHHEM Marmbl. 371eCb MOMUMO IpYTruX (pakTopoB, OOJbIIOE 3HAUYEHHE NPHUOOPETAIOT
JeTy4re KOMIOHEHTHI Marmbl, KOTOpbI€, MPOHUKAs B TOJIIY 3€MHOW KOpPBHI BBI3BIBAIOT B
TOPHBIX TOPOJax caMble pa3NUYHble U3MEHEHUA. [IpH 3TOM MPOUCXOIAT CIOXKHBIE PEAKIIUU
ra3o00pa3HbIX BEHIECTB U FUAPOTEPMAIbHBIX PACTBOPOB, C TOPHBIMHU MOPOAAMHU U MPOIECC
MeTaMop(U3alnu COTPOBOKIACTCS W3MEHEHHEM BaJlOBOI'O XMMHUYECKOT'O COCTaBa TOPHBIX
MOPO/I.

Takum oOpazom, 1o MeTamMop(uU3MOM MOHMMAETCS HW3MEHEHHsI TOPHBIX IMOPOJ IMOJ
BO3JICHICTBUEM pPa3IMYHBIX areHTOB SHIOTCHHOIO MPOUCXOXKIEHUsS: 1) BHYTpEHHEE TEeIlIo
3emin; 2) BBICOKOE JaBJIEHUE; 3) TEKTOHHUYECKOE MepeMElIeHUEe BelecTBa; 4) riyOuHHBIC
MUHEpaJIbHbIE HCTOYHUKHU U Ta3bl.

B mpupone mmpoko pacmpocTpaHeHbl MeTamopduueckue OoTioxeHusa. PacmmgppoBka
MEepBOHAYAILHON TNPUPOABI TOPOJ U PEKOHCTPYKUHS (BOCCTAHOBJICHHME) YCIOBUH UX
npeoOpa3oBaHus B 3€MHOH KOope B MeTaMOp(pUUECKHE Pa3HOBUIHOCTH.

Oco0eHHO BaXKHO C ATOM TOYKHM 3pEHUS H3ydeHHE Treosoruu aokemopuiickux (E)
KOMILJIEKCOB, OCHOBHAsI YacTh KOTOPBIX CJIOKeHa MeTraMmop¢uueckumu nopoaamu. Cocras
paccMaTpuBaeMbIX MOPOJ KpallHe pazHOoOpa3eH, B psAJie CIy4yaeB OHU MPEACTABISAIOT COO0Oi
[IEHHOE MUHEPAIbHOE CBHIPHE, MO3TOMY UX U3YUYEHHE UMEET HE TOJIBKO TEOPETHUECKOEe, HO U
MPaKTUYECKOE 3HAYECHHE.

B npupoHBIX YCIOBUAX B Pa3IMYHBIX YUAaCTKaX 36MHOM KOPBI COBMECTHO HPOSIBISIOTCS
HECKOJIbKO (akTopoB  MeTamopdu3M, OJHAKO MacmTad HMX MPOSBICHUS B IIEIOM H
OTHOCHUTENIbHAS ~ POJIb KAKAOro (akTopa B METaMOP(UYECKOM IPOLECCe OMPEACIISIOTCS
KOHKPETHOW TeoJIoTH4Yecko oOcrtaHoBKOM. [lo 0COOEHHOCTSAM MPOCTPAaHCTBEHHOTO
pasMeleHnsl U pa3Maxy Mpolecca pa3ingdaroTcs:

1. KontakToBOi MeTaMOppu3M

2. PerunonanpHbii MeTaMOphU3M

3. JluciokamroHHbIN (KaTaKIIaCTUUECKUI WIIH TMHAMO) MeTaMop(u3M.

IlepBbIif HENTOCPEACTBEHHO CBSA3aH C BHEAPEHUEM MarMbl B 36MHYIO KOpy. Bmemaromue
MOPO/BI UCHBITHIBAIOT MPU ATOM CO CTOPOHBI MarMmbl BO3JCHCTBHUS Pa3IUYHOIO XapakTepa.
[Ipexne Bcero Omaromapss BBICOKOW TeMIepaType BHEAPHBILEIOCS MarMaTu4ecKoro
pacriaBa BOZHUKAIOT MPOIeCChl MePEeKPUCTAIIN3ALNN, KOTOPbIE MOTYT 3aTPOHYTHB TOM WU
uHOW Mepe Bce MHUHepasibl. OJHOBPEMEHHO TOPHbBIE MOPOABI HCHBITBIBAIOT  CHIBHOE
BO3/JICHICTBUE CO CTOPOHBI T'a30B U MAapOB BOJbBI, BBIACISIOUIMXCS W3 MarMbl, 4TO BEAET K
XUMUYECKOH IepEeCTPOUKE MHOIMX MUHEPAJIOB OCA0YHOU TOIIU. UeM KpylHee UHTPY3us ,
TeM Ooublliee KOJMYECTBO TEIJIOBOW JHEPTUHM MPUHOCUT OHA C cOo0OM W TeM Impe
KOHTAKTOBBIX 3(p(peKToB.

[To mamapiM yuéHHBIX (B.C. CoOoneBa), TeMmmepaTypHbIi  HWHTEpBaj, B KOTOPOM
MPOUCXOIUT TUITUYHBIA KOHTAKTOBBI MeTamMopdu3M, 3aKirouaercs B npenenax 550-900C°.
[Ipu >TOM HCXOAHBIE TIUHUCTBIE U TECUAHO-TIIMHHUCTBIE MOPOJABI MpH MeTamopduszme
NEPEeXOIsIT B POTOBUKH, O0JIQAAIONINE IUIOTHBIM 3€pHUCTBIM CTPOEHHEM M COCTOSIINE U3
KBapma, Ciaroasl (TJaBHBIM o0Opa3oM OWOTWTA), aHIATy3uTa, CWUIMMAHWUTA M JIPYrUX
MUHEPAJIOB.

B xapOoHaTHBIX MOpOJax, U3BECTHSAKAX U JIEJIOMUTaX, B KOHTAaKTOBOW 30HE OOJbIIOE
3Ha4YeHHE MPHOOPETAIOT  MPOLECCHl METacoMaTo3a, IPOTEKAaloMe MpH BO3JEHCTBUU
MOJBIKHBIX TOCTMarMaTU4YecKux pacTBopoB. B pesynbrate 0OBIMHO KapOOHATHBIE
(ocamouHble) TOPOABI MPEBPAIIAIOTCS B CKapHBI - TOPOJBI IEPEMEHHOI0 COCTaBa,
COCTOSIIINE B OCHOBHOM M3 M3BECTKOBO-XKEJIE3UCThIX cuiaukaroB. Co ckapHaMu OBbIBaIOT
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CBSI3aHbI Pa3JIMYHbIE PYJHBIE MECTOPOXKIEHNUS - XKEJIE3HbIE, MEAHBIE, CBUHIIOBO - LINHKOBBIE,
BOJIL()PAMOBBIC U IPYyTHE.

TUNWYHBIM pyIHBIM MHMHEPAJIOM KOHTAaKTOBOW 30HE SIBISETCS MarHeTuT. M3meHeHue
TOPHBIX IOPOJ NPOMCXOIUT TAKKE IPU BO3JACHCTBHM BBICOKOTEMIIEPATYypHBIX PacTBOPOB,
o0pa3ylomux MyTéM KOHIEHCALUU BOJASHBIX MApOB MarMbl U HECYIIUX C COOOW pa3inuyHbIe
KOMIIOHEHTBI.  YKa3aHHBIM  IPOLIECC  M3MEHEHMS  Ha3bIBAlOT  T'MIPOTEPMAIbHBIM
Metamoppusmom. C HUMH CBSi3aHBl 00pa30BaHHE PA3IMYHBIX XWJI B TPEHIMHAX T'OPHBIX
OpOA W IPUYPOYCHHBIX K HUM psAJa UEHHBIX IOJE3HBIX HCKOmaeMbIX. Yacro
THJIPOTEpMANIbHBIA MeTaMOp(pU3M CBsi3aH C ITHEBMATOJMTOBBIM (Ta30BbIM). [Ipumepom
MOJKET CIIY)KUTb IPEHU3EH - MTHEBMAIUTOBO - THAPOTEPMalIbHasl N3MEHEHHAS MIOPOJa KUCIIOTO
COCTaBa, B KOTOPOM IIOJIEBOM IINAaT IIOA BO3JACHCTBUEM IIEPETPETBIX pacTBOPOB U
ra3000pa3HbIX KOMIIOHEHTOB pa3iaratoTcs M 3a C4ET HUX 00pa3yroTCs KBapll M CIIIOJA.

PernonanbHblii MeTaMoOp(pu3M - 3T0 INIyOMHHBINH MeTaMOpU3M, MPOSBISAIOMINNACS Ha

OTPOMHBIX TUIOIIA/ISIX BHE SIBHOM 3aBUCUMOCTH OT HWHTPY3UM, MECTHOM TEKTOHUYECKOU
00CTaHOBKH.
OH cBfi3aH ¢ NOJBWKHBIMM 30HAMH 3€MHOM KODBI - F€OCHHKIIMHAISAMH, TA€ 3€MHAas Kopa
UCHBITHIBAET B T€YEHUH UIUTEIBHOIO BPEMEHM IOTPYKEHHE, MOILHBIE TOJIIM OCAaJ0YHBIX
IOpOJl OINYCKAJTUCh HAa 3HAYUTEIbHYKO TIJIYyOMHY M OKAa3bIBAIUCh B 30HE BBICOKOIO
METPOCTATHUECKOTO JIABJICHUST W BBICOKOM TemmepaTypsl. OCOOCHHO 3TO Kacaercs
JIPEBHEHIIINX, apXEHUCKMX M MPOTEPO30MCKHX TOJII, KOrjaa 3emis oOnamana OoJbIIMM
3armacoM Teria, M Fe0TePMUYECKHN IPaJHEeHT B 36MHOM Kope ObLI 3HAYUTENbHO OOJIbLIE,
yeM B Hacrosimee Bpems. llpu perunonansbHoM MeTamopdu3Me — OCYILECTBISAETCS U
N30XMMHUYECKHUE U METACOMATUUECKHE ITPOLIECCHI.

dopmupyrouyecs MIpu 3TOM MOPOJIbl OTINYAIOTCS OONBIIMM Pa3HOOOpa3UEM - CIIAHLBL,
THEUCBI, KBapLUUTBL, MpaMopbl, aM(UOOIUTHI, TPAHYIMUTHI, SKJIOTUTHL. B oOcTaHoBKe
pPErMOHANBHOTO MeTamMopu3Ma Hpolecchl MpeoOpa3oBaHUs  IMOPOA MOTYT JIOCTUIATh
MaKCHUMaJbHOW MHTEHCHBHOCTH, IpuoOperast xapakrep yiapTpameramopdusma. OH 0ObIYHO
mporekaeT Ha Oonpmod  TiayOMHE B MpeAeNax — CKIag4aThiX — o0yacTei, T/
TEPMOJUHAMHUYECKHE YCIOBUS JOMYCKAlOT YACTUYHOE WJIN IOJIHOE MEPEIUIABIEHUE IOPOL.
[TonHoOe mepeniaBiieHMEe MCXOAHBIX MOPOJA MPUBOIUT K 00pa30BaHUIO I'PAaHUTHOM Marmsl.
D70 siBIEHHE OOBIYHO CBSI3aHO C MEPEIUIaBICHUEM TI'PAaHUTO-THEHCOB M OCaJIOYHBIX IMOPO,
XMMHMYECKHH COCTaB KOTOPBIX OTBEYAET rpaHuTax. ' paHMTH3a1MA - TPOLECC XUMUYECKOTO
¥ MUHEPAIBHOTO U3MEHEHUS MOPO/I JTI000r0 COCTaBa C MPEBPAICHUEM UX B TPAHUTHL. 3/1€Ch
HCXO/IHAs MOpoAa 0053aTeNIbHO MPOXOAUT CTAJHIO MarMaTH4YECKOT 0 paciljiaBa.

JIMCIOKaMOHHBIM MeTaMOp(QH3M - CBSI3aH C TEKTOHHMUYECKUMH JIBHKCHHUSAMHU 3EMHOU
KOPBI, BBI3BIBAIOLIMMH IIPOLIECCHI CKIaJKOOOPa30BaHMUs U Pa3pbIBHBIC HAPYILIECHUS.

V3MeHeHne TOpHBIX MOPOJ MPOUCXOMUT TIaBHBIM O0Opa3oM B BEpXHEHW 4YacTh 3eMHOM
KOpBI IOJ BJIMSHUEM OJHOCTOPOHHEIO JAaBJICHMsS, ONPEACIEHHO OPUEHTHUPOBAHHOTO - TaK
HazbiBaeMoro crpecca. Ilpy »ToM  m3MeHsAeTcs CTpyKTypa TOpHbIX mopoxa. Crapele
(mepBOHAYaIbHBIE) CTPYKTYpBl pa3pyllAIOTCs, BO3HUKAIOT HOBbIE U SCHO  BBIPAKCHHOH
OPHEHTUPOBKON  MHHEpanoB. XpyNKHEe MHUHEpaIbl  pa3ApoONsIOTCs, HCTUPAIOTCA,
IUTACTUYHBIE MUHEpaNbl 1e(hOPMUPYIOTCS ¢ 00pa30BaHUEM CIIOKHBIX MOJMCHUHTETHYECKUX
JBOMHUKOB. B HEKOTOpPBIX MUHEpaIaX U3MEHSAETCS OPUEHTUPOBKA ONITUYECKUX OCEH.

BHemHuM BbIpaK€HHEM BO3JEHCTBHMS JMHAMOMeTaMop(pu3Ma Ha IOPOAY CIYXKHT, B
YaCTHOCTH, CJIAHLEBATOCTh: MOPOJAa MPUOOPETaeT CoCOOHOCTh PAaCKaIMBATHCS HA TOHKHE
IUIUTKH, YTO BBI3BAHO IOSIBJIEHUEM B IOpOJAE JIMOO OYEHb MENKHX, HO OJHOOOpa3HO
OPHEHTUPOBAHHBIX TPELINH, JHUOO0 ONpenenéHHON OPUEHTUPOBKON MHHEpaJIbHBIX 3EpEH U
9TO HA3bIBAETCSl KPUCTAUIN3ALMOHHAS CIAHIEBATOCTb.

JAunamomeramMop@u3M MOXET IMPOSABIATHCA HE TOJIBKO B IMEPEKPUCTAIN3ALUU
HOpOJbl, B CIAHIEBATOCTH MU T.O., HO TaKXKe M B JPOOJEHHUU MOPOJbl, B pa3pyLIeHUU
MuHepanoB. Takol TUIl HM3MEHEHUH IIOJIy4Yu] HAUMEHOBAaHME KaTaKJIACTUYECKOIO
OUHaMoMmeramoppusma. [opHbBIE MOpOJBI, HECylMe cieabl ApoOJIEeHUs, Ha3bIBAOTCA
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KAaTaKJIACTUYECKUMH, HalpuMep KaTaklIacTH4ecKne AuHamoMeTamopdusma. [opHbIe
MOpOAbI, Hecyllue cieabl ApoOJeHHs, HAa3bIBAIOTCS KAaTKIACTUYECKUMH, HalpuMep
KaTaKJIaCTUYEeCKHEe  TIECUYaHWKH, TpaHuThl U np. [lpum cumpHOM JpoOieHWH mopojaa
nmpeBpamiaercs B Opekunio ¢ yriioBarbiMu oOnomkamu. [Ipu emé Oosiee 3HAYUTEIBHOM
U3MENBPYCHHH TIOPOJI M CHJIBHOM HCTUPAHUHM YacTUI[ O00pa3yroTcs CBETJIbIC
pacciaHIOBaHHbIE TIOPOJIbI, HA3bIBa€Mble MUJIOHUTAMHU. [OpHBIE MOPOABI , HECYIIUE
MpU3HAKU JUHAMOMETaMophu3Ma, O0BEAUHSIOTCS MO OOIUM Ha3BaHUEM TEKTOHHUTA.

Taxkum 00pazom, MeTaMOppUUYECKHE TOPHBIE MOPOABI O0pa3ylTCS B 3€MHOM KOpe W3
MarMaTU4eCcKUX W OCAJOYHBIX TOpPHBIX mopoa. IlyréM wux riay0OKOro W3MEHEHUS W
npeoOpa3oBaHus MO BIUSHUEM BBICOKOW TEMIIEpaTypbl, AAaBJICHUS, TOPSYUX PACTBOPOB U
ra3oBbIX KOMIIOHEHTOB; IPU 3TOM MPOUCXOJUT CIIOKHBIM MpoIecC MEePEeKPUCTAIUIN3ALNN
MUHEPAJIOB ¥ TOPHBIX MOPO/; 3aMEILEHHUS OJTHUX BEIIECTB C JIPYTrUMH, pa3pylleHue CTapbIX
(MepBUYHBIX) CTPYKTYp W oOpazoBaHHe HOBBIX U T.n. CamMu MeramopuuecKue MOpOabI
TaK)X€ MOTYT ObITh BHOBb IEPEKPUCTAIUIM30BAHbI, €CIIM OHU MOMAJAI0T B COOTBETCTBEHHBIE
TEPMOJANHAMUYECKUE YCIOBHS.

CtpykTtypa MeTraMop(UUYECKHUX TOPHBIX TMOPOJ Ha3bpiBaeTcsa Onactuueckumu. Ecnu
opojia  MOJHOCThIO  MEPEKPUCTAJUIM30BaHA, TO HUX  CTPYKTYpPY Ha3bIBAIOT
KpuctaioOnacTuueckoil. TekcTypa xapakTepu3yercs: cllaHlleBaTasi, [ojiocyarasi, 0uKoBas,
MaccuBHas u T.4. [lpu craHueBaTod TekCType 3€pHa MHUHEpAJOB B MOPOJE, UMEIOT
IUIACTUHYATYI0 M YIIMHEHHYI0 (QopMy M pacrosiaraeTcs B3aumornapaiiensHo. [lpu
MOJIOCYATON TEKCType HAOII0aeTCsl YepeioBaHre 0ojiee UiTu MEHee TOHKUX TMapajlieIbHbBIX
TI0JIOC PA3IMYHOI0 MUHEPAIOrMUYE€CKOI0 COCTAaBa, OTINYAIOIINXCS YaCTO U MO LIBETY.

OukoBasi TEKCTypa OTIMYACTCS HATUYUEM «OUKO» - OKPYIJIBIX MM HECKOJIbKHX
YUIMHEHHBIX 00pa30BaHUM, CPEIU OCTaIbHOW MEJIKO- MU TOHKO3EPHUCTOM MAacChl IOPOJIBI.
IIppy MaccuBHOM TEKCType IOJOCATOCTh, Kak MpaBwio, oOTcyrcrByer. WM rtorma
MeTamophuYecKue MOPOIbl XapaKTEPU3YIOTCS OJJHOPOIHBIM CIIOKEHUEM.

CrnaHneBaThle TEKCTYyphl CBOWCTBEHHBI pa3HOOOpa3HbIM MeTaMOp(HUUYeCKUM CIaHIIa,
mojiocuaTass M OYKOBas - 4Yallle BCEro rHeicaM, MacCMBHa - MpaMmopaM, KBapLuTam,
poroBukaM. [ maBHeine MmeraMoppUUECcKue OPOIbI:

@uaINTBl - CKpBITOYEIlyiiuaTble TOHKOCJIAHIIEBbIE MeTaMopduueckue MOopoisl, ¢
IIETKOBUCTHIM 0JIECKOM Ha IJIOCKOCTSAX ClaHieBaTocTH. L[Ber 3en€HbIi, cephlii, KpacHBIH,
YEpHBI B 3aBUCUMOCTH OT mpuMeceil. OHM COCTOAT W3 KBapla M CIIOJ C MPUMECHIO
XJIOpUTA, aTbOUTa U MHOTA 3€peH rpanuTa. OTCYTCTBYIOT B HUX TJIHHUCTHIC MUHEPAIIBI.

Cawoaucrble CJIaHIbl - SBISIOTCS TOPHBIMH MOpPOJaMHU Oojiee BBICOKOM  CTENeHU
MeTamMophu3alud B CPaBHCHHH C (QULTUTAMH U COCTOST M3 CIIOJ M KBapia ¢ MPUMECHIO
Opyrux MuHepanoB. MHoraa B HUX npeoOiasaer OMOTUT, HUHOTA - MyCKOBHT.

TanbkoBble CJIAHIBI - TOHKOCJTAHIIEBATHIE METaMOP(HUUECKHE MOPOIBI, COCTOSIINE
TJIaBHBIM 00pa3oM M3 YellyeKk Talbka C MPUMEChI0 KBaplia, XJIOPUTA, CIIOJbL. DTU MOPOIbI
MSTKHAE ¥ KUpHbIe Ha omynb. OOpa3oBaHHE CBS3aHO C W3MEHEHHEM YJIbTPAOCHOBHBIX
MarmMaTU4ecKux Mopo/.

XJ10pUTOBBIE CJAHIBI - COCTOAT U3 XJopuTa. YemynyaTo - CIIaHLIEBATOM TEKCTYpOM.
IIBet - 3enéHbIii, CBETIO - 3eNEHBIN 10 YepHOBATO - 3enéHoro. OHM 00pa3yroTcs 3a CUér
M3MEHEHUS MarMaTU4YeCKUX MOpoJ; OCHOBHOT'O COCTaBa.

I'Helicbl - COCTOST W3 TOJNIEBBIX IININATOB M KBapua (Majo Ciroabl, amMpuOOIIbI).
XapakTepHas OCOOCHHOCTb THEHCOB - 3TO mosocudaTtas TekcTypbl. OHu o0Opa3yioTcss u3
0CaJIOYHBIX (TIaparHenchl), U U3 MarMaTHYeCKUX MOPOT (OPTOTHEHCHI).

Mpamopsbl - KpYIHO, CPEAHE U MEJIKO3EPHUCTAs MOTHOKpUCTAIIIMYecKas mnopoxa. L{ser
0T 0eJIoro 10 Ceporo, KEJITOBATOr0, PO30BATOTO U T.A.

KBapuurtsl - 3epHHUCTas Mopojia, COCTOSIIas M3 MPOYHO CLEMEHTHUPOBAHHBIX 3EPEH
kBapia. O0pa3yroTcst U3 KBapIEBBIX MTECKOB M MECUaHUKOB ( ¢ BKIIFOUECHUEM CITIOJ], XJIOPUTA)

B 3akmoueHM OTMETHM, YTO ¢ METaMOP(MUUECKUMU MOPOJAMH CBSI3aHO MHOTO BasKHBIX
MOJIE3HBIX MCKOMAEMbIX, OCOOCHHO C IHEBMAJUTOBO - TUAPOTEpMalIbHBIMU (popmMamu
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MetamoppuzMa. MecTopoKIACHUS Kene3a, MeIU, BaHAIUsl M JIPYTHX YacTO CBA3aHO C TeMe
MetamopdudyeckumMu (arusiMi KOTOpBIE XapaKTEPHU3YIOTCS BBICOKMMHU TeMIepaTypamMH M
naneHusiMu. Metamopduueckue ¢aruu Oojiee MO3THUX CTAgUil YacTO acCOIHMHUPYIOT C
BOSHHKHOBCHHEM  MECTOPOXKICHWH NBETHBIX M  PEOKUX  MeTauioB.  [Ipomeccsr
MeTamop(hr3Ma, IPOTEKAIOIIME B KOHTAKTOBBIX 30HaX MarMaTUYeCKUX TeJl WM BOJIM3H KU,
COIPOBOXKJAIOTCS] KOHIICHTPAIEeH MHOTHX IIEHHBIX MHHEPAJIOB.

KoHTpoJibHbIE BOPOCHI:

1.KakoBa mens uzydeHuss MeTraMopPpuaeckux moposu’?

2. Kak o6pa3yroTcst MeraMophruIecKre mopoIb?

3. IlpuBeauTe OCHOBHBIE Pa3HOBUIHOCTH METAaMOP()UUECKUX TOPHBIX ITOPOI.
4. Kakuie i3MEHEHHE MTPETEPIICBAIOT TOPHBIE TIOPOABI TPH MeTamopduzme?
5. Kakue mopoab! OTHOCSATCS MPU JUCIOKALMOHHOM MeTaMmopdu3me?

6. ['muaMCTHIC Cr1oM MTPU MeTaMOp(U3Me MpeBpaIIaloTCs Ha KaKUe MOPOIbI?

Ypoxk Nel§
Tema:I'eostornueckass 1 TeXHOreHHAs JAeSITEJILHOCTDL YeJ0BEeKa

Iiaan:
1.I'eosioruyeckme KapThl
2.I'eosioruvyecKkuii paspes

3.CrpaTurpaguyeckasi KOJOHKA

I[To wmacmTaby kaptel gemsatcss Ha  o03opHbie  1:1000000, wMenkomarnTaOHBIC
1:500000,cpeqnemacmtadusie 1:200000, nerampubie 1:10000 .Ha reomormueckux Kaprax
(uKkcupyercst BO3pacT BHIXOSIIMX Ha MOBEPXHOCTH MOPOJ MOJIE3HBIX HCKOMTAEMBbIX.

Ha xaptax uzobpaxaercs cieayroliee:

1.IToBepXHOCTHOE pacpPOCTPaHEHHE TOPHBIX MOPOJ B 3aBUCUMOCTU OT MX I'€OJIOTHYECKOIrO
BO3pacra

2.IIoBepXHOCTHOE pACIPOCTPAHEHHE MAarMaTU4YecKuX TMOpOJ B 3aBUCUMOCTH OT UX
re0JOrMYeCKOro Bo3pacra

U OT KHCJIOTHOCTH MAarmbl, TaKk HallpuMEp TPaHUTHl OKPAIIMBAIOTCS KPACHBIM I[BETOM Ha
KapTe

3.UeTBepTUUHBIE OTJIOKEHUS CHUMAIOTCS C OCHOBHOW KapThl JUIi HHUX COCTaBIISIOT
CHeIHAIbHBIC KapTHI.

1. Teomormveckuid pa3pe3 - ATO BEPTUKAIBHBIM pPa3pe3 COCTABJICHHBIA MO JaHHBIM
OypOBBIX M TOpPHBIX pPabOT MO KOTOPOMY MOXHO MPOCIEIUTb (HOPMBI, pa3Mepshl,
AJIEMEHTHI 3aJIeraHusl Ha TITyOuHe

2. Crparurpaduueckas KOJIOHKA-TIOKa3bIBaeT TOPSIAOK HAIJIACTOBAaHUS, COCTaB,
MOIIIHOCTb, BO3PACT 3aJIETaHUs TOPHBIX MOPO/I.

KoHTpoJibHbIE BOPOCHI:

1.Ilepeuncaute BUIBI MacIITaboOB

2.J1J1s1 4ero Hy>KHbI T€0JIOTHYECKUE KapThl

3.IloueMy CHUMAIOTCSI € KapThl YETBEPTUYHBIE OTIOKEHUS

4.Kakue ¢yHKIIUA BBITIOHIET T€0JIOTHYECKUN pa3pes

OcHoBbI TeoMOp 010Uy U YeTBEPTHYHOM re0JI0OrHH

YpoxNe 19

Tema : Conep:xxanue reoMop¢o10ru ¥ YeTBEPTUYHOM re0JIOTHH
Iian:

1CBs13b reoMOp(hOIOTHN U YETBEPTUYHOM T€OJIOTHH. ,
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2 Kpatkas uctopusi pa3BuTusi reoMOp(HOJIOTHH U YETBEPTUUHOM IE€OJIOTHH.

3 Hayunbie 1 mpakTrdeckue 3a1a4i reoMop(oaoruu U 4eTBEPTUIHON TEOJIOTHH.
TI'eomopgponozusa — nayka, usyqaromas penbed 3emiu.

Penvegh — 5TO COBOKYITHOCTh HEPOBHOCTEN 3€MHOM MTOBEPXHOCTH, SIBISETCA:

- ONEpayuoHHbLIM 0a3ucom, Ha KOTOPOM YEJIOBEK MXHUBET W OCYIIECTBISET CBOIO
NesITeNIbHOCTD;

- pe3yabTaTOM WU MOpghonozuueckum Igpgpexmom nposiBieHus (pakTopoB U MPOLECCOB
penbedhooOpa3oBaHus B ONMPEICICHHBIX YCIOBHUSX.

[Tponece ®dakTop YCIOBUS
IlocaenoBaTenbHas JBrKymas cuiia [elicTBytomue
CM€EHa COCTOSIHUM IIpouecca Hadaja mpoiecca
OHJIOT€HHBIN Crpykrypa
— OK30T€HHEIN TexTonnka
Knumar
JIuTonorus

I'eomopdonorus 3apoamnack Kak reorpaduyeckas Hayka, U3ydaromias MOpQOIOTrHio
(bopMBl 3eMHOI TOBEPXHOCTH), HO C Pa3BUTHEM CTaja OOJbIIE TEOJOTHUUECKOU, MPUYEM
MPUKIATHOM.

Ee conepxanue cerogHsi BbIpa)kaeTcsi mMpuaooi.

1) Mopgonozusn:

- MopdoJIoTHS;

- MopdOMeTpHS.

2) Mopgozenusn

3)Onpeoenenue so3pacma penvegha

1) Mopgonozua nonpazymeBaeT H3y4eHHE pa3HOOOPA3HOTO pesibeda B OTHOIIICHUH €0
OOIINX YepT, OTACTBHBIX JIEMEHTOB, (OPM U pa3MepoB. B Hell BBIACTSAIOT JBA HAPABICHHUS:

Mopdgoepagus n3ydaer, CHCTEMATU3UPYET U OMHUCHIBACT OTACNIbHBIC (HOPMBI pelbeda u
CIOCOOBI MX COYETAHU.

Paznuuarot: penbed cymm u penbed qHA OKeaHa.

Cpenu Bcero MHOT000pa3ust GopM BIIEISIOT (OPMBI MOJIOKHUTETBHBIC U OTPHUIIATEIbHBIC.
[TonoxxurenbHbie (HOPMBI UMEIOT BEPIIUHY, a OTpULIaTeNbHbIe — AHO. Kak BepiinHa, Tak U JHO, B
MOTIEPEYHOM CEYCHHH MOTYT MMETh pa3Hble OYEPTaHUS: OKPYIJIbIE, IUIOCKUE, OCTPOYTOJIbHBIC.

BepimnHy U AHO COEAMHSIOT CKJIOHBI, CPEIN KOTOPBIX pa3iNyaloT: CyOBEpPTHKAIbHbIN,
IIJIOCKOHAKJIOHHBIN, BBIITYKJIbIM, BOTHYTBIN, CTYIIEHYATbIM, CIIOKHBIA U JIP.

Mopgomempus uzydaet penbQ B OTHOILIEHUHU €r0 pa3MEpPOB, B COOTBETCTBUU C KOTOPHIMU
BBIJICJIAIOT: Merapesbed (camble KpymHbIe (GOpMBI);

Makpopenbed (00mbIIoN);
Me3openbed (cpeaHuii);
MUKpopenbed (MENKuii).

Mopgomempusa 3aHuMaeTcs onpeneneHueM aOCOTIOTHBIX U OTHOCHTENIBHBIX Pa3MEpOB
OTHeTbHBIX (PopM penbeda 1 uX FJIEMEHTOB (3TO BBICOTHI, YIJIbl HAKJIOHA TTIOBEPXHOCTEH ).

2) Mopgozenua 3annmaercsi 0ObICHEHHEM IPOUCXOXKACHUS penbeda, n3ydaeT
(bakTopbl, BIUAIOIINE HA €TO Pa3BUTHE.

Perbed — 3r0 pesymbrar  QyHKIMH MHOTHX (MIN 4-X) TEPEMEHHBIX: YCIIOBHIA
(cTpykTyD), (hakTOpOB, IPOIIECCOB
U BPEMECHHU.

[Iporiecchl MOTYT OBITh OOYCITOBICHBI: Y9HOO2EHHbIMU U IK302EHHbIMU — DAKMOPAMU.
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AKTHBHBIMU HJIOTEHHBIMH (hakTopamu siBIsitoTcst TekToHuka (T), Bynkanusm (B) u
ap. Cpeau 5K30T€HHBIX TJIaBHBIMH, MNPEOOpa3ylOIIMMH JIMK 3eMJIM CHJIaMHu,  [pU3HaHbI
nenynauus 1 akkymyssinus (I, A).

K ycnoeuam, enruaouwum na gpopmuposanue penvegha MoxHO OTHECTH CIIEYIONINE:

- ero reorpauyecKoe MoJI0KCHHE,

- OKCIIO3ULIUS CKJIOHOB;

- pacTUTENbHBIN IIOKPOB;

- JeSTeIbHOCTh YEeJIOBEKAa U )KUBOTHBIX.

3) Bospacm penvega

Brinenstor Bo3pact abcontrommbiil 4 OMHOCUMETbHDBLLL.

Abconomublii 603pacm ONPEEISICTCS:

- 110 JICHTOYHBIM TJIMHAM;

- o paanoakTuBHOMY pacnany: C (paguoyrnepoansiii), K-Ar, Pb-U u T.1.

- 0 apXeoJIOTMYECKUM HaxoJIKaM, TaK Kak peibed SBIsSETCS ONEepallMOHHBIN 0Oa3uc,
BMEIIAIOIINM B ¢€0s1 M OTPAKAIOLIUM MPOSBICHHS MaTEPHAILHON KYJIbTYPhI OOIIECTBA.

Omnocumenvhwiti 03pacm ONPENENAETCS CIEAYIOIUMHA METOIaMU:
1) Ilo xoppenammuviv omnoxcenusm, T.€. OTJIOKEHHUSIM, CONPSIKEHHBIM C KaKUMH-THOO
CKYJBITYPHBIMU (hOpMaMH, 33 CUET pa3pyIICHUsI KOTOPbIX OH 00pa30Bacs.

2) Memoo so3pacmmuwix pybexceii. ETo cyTh 3aKilto4aeTcsi B ONPENeICHHN BO3PacTa OTI0KCHUH,
(UKCUPYIOIUX HIWKHUA W BEPXHUN pyOexu 00pa3oBaHUS JTaHHOW BBIPAOOTAaHHOW (OPMBI
penbeda.

3) C nmoMoMIbIo 8pemeru (PUKCUpPOBAHHO20 perbedha.
Kopa BeIBeTpuBaHHs TpeaoxpaHseT peibed OT AalbHEWIIero paspyuieHus. Bo3pacT Kopsl
COOTBETCTBYET BpeMEeHH 00pa30BaHus U cTabuian3anuu peibeda.

Penbed mnpexncraBiser coOoil HEKYI0 IOBEPXHOCTb, IOJBEPKEHHYIO SBOJIIOLUU BO
BpemeHu. [loaTomy B reomopdoniornu ykazaHhe Ha BO3PAcT MMEET elle U JAPYroil CMBICI,
noJpasymMeBasl HE TMPOCTO BpPeMsl M JUIMTENIBHOCThH Ipolecca penbeooOpa3oBaHus, a €ro
sHEpruio u TeMn. OcoOEHHO 3TO XOPOUIO BHIPAXKEHO B 3PO3HOHHBIX (opMax, TJae TPaaUuLUOHHO
BBIJICJIAIOT HECKOJBKO CTaauil UX Pa3BUTHA: IOHYIO, 3peiylo, cTapueckyro. Takum oOpas3oM, B
pa3BuTUU penbeda oTMedaeTcsl onpeaeseHHas HUKINYHOCTh, CBSI3aHHAs TO C YCHJIGHHEM, TO C
ocialJIeHuEM MPOLIECCOB PaCcUICHEHUsT penbeda (OMOJI0KEHUEM HITH CTapeHUEM penbeda).

T'eomopghonozusa sBnsieTcss KOMIIEKCHOW HAyKOHM, BKIIOYAIONIEH B ceOs CICAYIOIIHE
OCHOBHBIC HAIIPABIICHUS:

- 00myr0o reoMop(oJIoTHIO, M3YYaAOINIYI0 OOIIME 3aKOHBI MPOWUCXOXKICHUS U Pa3BUTHS
penbeda;

- pEruoHaIbHYI0 T€OMOP(OJIOTHIO, O0BEKTOM KOTOPOH SBISIETCS penbed KPYIHBIX CTpaH
(reomopdonorus Kaszaxcrana, Poccun u 1.11.);

- masieoreoMopdoiorus (M3ydaeT IpeBHUMN pesibed) U UICTOPHUIO €T0 PA3BUTHA);

- TNpUKIagHas reoMopQosorus, Hccienymromas peinbed B CBA3H C €ro MPaKTHYECKUM
HCIIOJIb30BAHUEM;

- maHeTapHasi reomopdornorus (u3ydaeT Merapensed);

- CTPYKTypHas reoMop(dosIorusi OTCIEKHUBAET B3aUMOCBSI3b I'€OJOTMUYECKUX CTPYKTYp U
penbeda MecTHOCTH;

- IMHaMH4eckasi reoMop(doorus paccMaTpUBaeT peibed Kak MOCTOSIHHO H3MEHSIOIIYIOCS
MMOBEPXHOCTh 3eMIIH;

- KJIMMaTh4yecKkass reoMopdosorusi u3ydaeT BIUSHUE KIMMaTa Ha TEYEHHUE IPOIECCOB
penbedoobpazoBaHusl.
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OcHoBHas muteparypa: 1 [5-10]; 4 [5 -14]
JlononHuTenbHas auteparypa: 14

KoHTpos1bHBIE BOIPOCHI:
1.YTo n3yuaet reoMopdosiorus?
2. Yro Takoe penbed U KaKHMH IMapaMeTpaMu OH XapaKTepusyercs?
. [lepeunciure pakTopsl U ycaoBus mpoiecca peiabedoodpazoBaHus?
. Uto uzyuaer mopdorpadus’?
. Uro uzyuaet mopdomerpus’?
. Uto uzyuaet mopdorenus?
. [lepeunciure sHAOTEHHBIE GAKTOPHI penbedooOpa3OBaHMUs.
. Ilepeuncnure ycnoBus, BIUsIoNMe Ha (popMupoBaHHe penbeda.
9. Kakumu MeToaMu onpeiesisieTcst aOCOIOTHBIM BO3pacT pesibeda?
10. Kakumu MeToiaMu orpeensieTcs: abCOMOTHBIN BO3pacT penbeda?
11. Ilepeunicnute OCHOBHBIE BETBU T'€OMOP(OIOTHH.
Ypox Ne20
Tema: OcCHOBHBIE 3aKOHOMEPHOCTH Ppa3BUTHA peabeda cymu U (GOPMHPOBAHUS
KOHTHHEHTAJbHBIX 0CAJ0YHBIX OTJIOKEeHU I
Iinan::
1 PenbedooOpa3yromnue mporecchl U aApyrue GpaxTopsl penbedoodpazoBaHus.
2CoBpeMeHHBIE TpeJCTaBleHUsI O penbede 3eMiam, Kak pe3yjibTaTe B3auMOJCHCTBHA
SHJOTEHHBIX U IK30T€HHBIX MTPOLIECCOB.
3I'enernueckas kiaccupukanus penbeda
ACBsi3p MeXly pa3BuTHEM penbeda u GOpMUPOBAHNEM KOHTUHEHTAIBHBIX OTJIOKEHUH.

Kak Obu10 cka3zaHo BbIlIE, penbed B HACTOsIIEE BPeMsl pacCMaTPUBAETCS KaK pe3yibTar
B3aUMOJCHCTBUA MHOTHX (min 4-X) TEepeMEHHBIX: YCIOBHH (CTPYKTYyp), (hakTOopoB
MPOIIECCOB M BPEMEHHU.

[Ipoueccel monpazaenstorcs Ha dHoozenHwvle (T- mexkmonuka, B — eyikanuzm) n
ak302eHHbvle (D,A), U3 KOTOPBIX TJIABHBIMU SIBISIOTCS OeHYOayusl U AKKYMYIAYUSL.

1 Bnoozennvie paxmoput (T- mexkmonuka) nensTcs Ha:
- IACCUBHBIE (CTPYKTYPbI 36 MHOM KOPBI, T€0JIOTMUECKOTO TETA);
- aKTUBHBIE (TEKTOHHMKA, BYJIKAHU3M).
2 9k302ennsie (D,A) U3 KOTOPHIX TJIABHBIMU SIBISIFOTCS OeH)Y0ayus U AKKYMYAAYUs.
Henyoayus — 5TO0 paspylieHUWe C YJaJCHUEM IPOAYKTOB BbIBETpHBaHMS. MOXKET
MPOBOJIUTHCS PAa3HBIMH CIIOCOOAMHU, HApUMep:
- nesmmet (BpIIyBaHUEM, Pa3BEUBAHUEM TOPHBIX MTOPOJT BETPOM);
- Koppasueii (o0TaunBaHNeM, CBEPIICHUEM, I1apariaHueM, HCTUPAHUEM TOPHBIX TIOPON).;
- 3po3ueii (pa3MbIBaHUEM TOPHBIX TIOPOJIJT JIMHEHHO TepeMEIaroeics BOOW);
- 9K3apanuei (JIeTHUKOBBIM BHITIAaXUBAHUEM );
- abpasueii (cOpuBaHueM Oepera Mopem);
- KapCTOBBIM MpoIeccoM  (BBIIICNIAYMBAHUEM, PACTBOPEHHUEM TOPHBIX  IMOPOJ
MOA3EMHBIMHU BOJIaMHU );
- cyhdoszueit, mog KOTOPOH MOAPAa3yMEBAIOT BHIHOC MEJIKOrO OOJIOMOYHOTO MaTepHuasa
M0/I36MHBIMHU BOJIaMHU.
AKKymynayua (HaKOIUIEHNE) TAK)KE MOXKET IPOTEKATh Pa3HbIMU MyTSIMH. BbIaenstor:
- 90JIOBYIO (BETPOBYIO),
- peuHyIo (aJUTIOBHAIIBHYIO),
- BPEMEHHBIX TTOTOKOB (ITPOJIIOBHATILHYIO),
- 03€pHYI0 (JINMHHYECKYIO),
- IeNIbTOBAA,

- MOPCKYIO,

03N DN KW
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- IeTHUKOBas (TIISALUATBHYIO),
- OpraHOTeHHYIO,
- BYJIKAHUYECKYIO U JIp. aKKYMYIISIIHUIO.
CootHomenust mexay T, D u A omnpeaensroT HanpaBIeHHOCTh pa3BUTHs pelibeda, Tak
HarnpumMep:
+T > D - oporenes
+T =D - nmarorenes
+T <D - nenenieHoreHus
-T = A - nieHorenus
-T > A — gumieHoreHus

B 3aBucuMoctn oT daktopoB penbedooOpazoBaHUs BBIACISIIOT (GOpMBI  penbeda,
OOyCIIOBJICHHBIE  TMPEUMYIIECTBEHHO DHJIOTEHHbIE W  JK30T€HHble. YacTo  BBIIETISIOT
MMPOMEXKYTOUHBIN — CTPYKTYPHO-JECHYIalIMOHHBIHN, penbed (puc.l).
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Puc.1. CTpyKkTypHO-AeHyAAlHOHHBIH pejbed MaHrbpiniaka
B XX Beke d4enoBek HposiBUII  ce0si Kak OAMH U3 (aKTOpoB penbeooOpa3oBaHUs,

CYIIECTBEHHO M3MEHSIONMHI UK 3emin. Tak, Hanpumep, BBITJISIIUT TEPPACUPOBAHHBIN CKIIOH B
Masputanuu (puc.2).
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Puc. 2. TeppacupoBaHHblii CKJIOH B MaBpuTaHumn

Pa3zBuTne penbeda u 00pa3oBaHHe KOHTHHEHTAIBHBIX OTIIOKEHUN TECHO CBSI3aHBI MEXIY
co0oH, 4TO ompeAenseT HeOOXOIUMOCTh OJJHOBPEMEHHOTO PACCMOTPEHHS TeHe3uca Kak (Gopm
penbeda, Tak ¥ OTBEUYAIOIINX UM T€HETUYECKUM THITaM OTIIOKECHUH.

1100 2enemuyeckum munom omnoxycenuil TOHUMAIOTCS OTJIOXKEHUS, BO3HUBAIOIINE B
pe3yabTare JEWCTBUS KAaKOro-IMOO BHEIIHETo (DM3MKO-TE€OJOIMYECKOro Ipolecca. ITo
3aKOHOMEPHO TOCTPOCHHBIN KOMIUJIEKC T€HETHMUYECKH COMPSDKEHHBIX OCaJAKOB, 0Opa3yromuics
KaKk pe3yJabTaT €IWHOTO Tpollecca aKKyMyJSuU. BaXHEWIIUM MPU3HAKOM KaXIO0Tro
TEeHETUYECKOTO THUMa SBJISETCS €ro KaueCTBEHHO o0co0asi posib B CTPOGHUHM U HMCTOPUU
(dbopMHpOBaHUS 0CATOYHOTO MIOKPOBA M €0 MECTO B pelibede U IBOIIOIMH MTOCIIEIHETO.

['eHeTHYEeCKHME THUIBI OTJIOKCHHH pPAa3IMYalOTCs MEXAYy CO0OM HE CTOJIBKO IO
JUTOJIOTUYECKOMY COCTaBY, KOTOPBI BHYTPH KaXXIOTO THIIA CHIIBHO BapbUPYET, CKOJIBKO IO
MOJIOXKEHUIO B penbede, 1mo ¢opMaM MOBEPXHOCTH M (GopMam 3aneraHus. Mcxons w3 3Toro
MIOJIOKEHMS, OINpENEICHUE  TEHe3Uca OTIOKEHWH IO HEKOTOPbIM MpH3HAKaM JaeT HaMm
BO3MOXXHOCTh IPOTHO3UPOBATH CKPBIThIE (OPMBI 3aJleTaHUs] M COOTHOLICHUS C JPYTUMHU
TeHETUYECKUMU TUTTAMH.

Pa3nooOpasue npupogHBIX YCIOBUH M (DAaKTOPOB MPUBOJUT K BBIIEICHHUIO PA3TUYHBIX
MOATUTIOB U (halnii, OTIIMYAIONINXCS MO COCTaBY, CTPYKTYPHO-TEKCTYPHBIM OCOOEHHOCTSM U
YCIIOBUSIM 3aJIeTaHusl.

Krnaccudukanus reHeTUYECKUX TUIMIOB KOHTHHEHTATBHBIX OTJIOKCHHI OCHOBBIBAETCS HA
npuHnunax, 3anoxeHHbix A.Il. [1aBnoBeiM u pazsuthix H.M. Hukonaeswim, E.B. Illanuepom,
C.A. SIkoBNEBBIM U APYTUMH.

['pynmoit corpyaaukoB BCEI'EN pa3pabGoTtan BapuaHT KinaccU(pUKAIINHT, YIATHIBAIOIINAN
Bce wuMmeromecs kiaccuukamuu [13]. Ha ee ocHOBe cocTaBiieHa KJIAcCHU(pHUKAIH
YEeTBEPTUYHBIX TIOJIE3HBIX HCKomaeMblX. Hawnbonee BaXHBI CEIUMEHTOTEHHBIE II0JIE€3HBIC
UCKomaemble (OCOOCHHO HepynaHbie). B Hacrosiee Bpemsi B CBSI3HM C BHEAPEHHEM HOBBIX
TEXHOJIOTUH (Ky4yHOE M TOJ3€MHOE BBILIEIAYUBAHUE) TOJB3YIOTCS CIPOCOM THUIIEPTE€HHBIE U
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XEMOTEHHbIE TOJIe3Hble HCKomaemble. OCOOHAKOM CTOSAT 4YeTBEpPTUYHBIE pocchimu. OHH
dopmupyroTCs B XOA€ OOWIEro mporecca OCaAKOHAKOIUIEHHs. B HUX KOHIEHTpHUPYIOTCS
IJIaBHBIM 00pa30M MHMHEPAJIbl, XapaKTEPHU3YIOLIHeCs MOBBIIIEHHOW MEXaHUYECKOH MPOYHOCTHIO
U XMMHMUYECKOW CTOMKOCTBIO, TAKME KaK: 30JI0TO, IUIATHHA, aJaMa3bl, KACCUTEPUT, BOIb(MPAMHUT,
IIEEIUT, WIBMEHUT, PYTHII, IUPKOH, MOHAIIUT, KHHOBAaph U JIp. OCHOBBI T€OJOTUH U TIOMCKOB
pocceinieir  pazpaboranbl FO.A. bunuOunbiM Ha Martepuanax  Cubupu. CeromHsi IHMPOKO
U3YYAIOTCSl MPUOPEKHO-MOPCKHE POCCHINH, YAaCTO OTJIMYAIOUIMECS HCKIIOYUTEIHHO BBICOKHM
(o 60-80%) coneprkaHreM MOJIE3HBIX KOMITOHEHTOB.

IIpy mnouckax pocchlI€dl HCNONB3YIOT T€ K€ METOAbl M3YyYEHUs YETBEPTUYHBIX
OTJIOKEHUH, YTO U IIPU FE0IOTMYECKON ChbEMKE, OJTHAKO 0COOYIO BaXKHOCTh MPUOOPETAET rpymmna
reoMopQOJIOrMYecKuX METOJ0B. B mpenamnosneBoil KaMmepaldbHBIA MEPUOJ TpeIBapUTEIbHbIC
CBEJICHUS] O BO3MOJKHBIX Y4aCTKax JIOKAJIM3allMU POCCHINEN JaeT aHaJlu3 TONOKapT CPEIHEro U
KpYITHOTO MaciuTaboB U AeMHppUpOBaHUE a3POPOTOCHUMKOB.

KoHTpos1bHBIE BOIPOCHI:

. [lepeuniciiute akTUBHBIE HIOTCHHBIE (PaKTOPHI penbedoodpasoBaHusI.

. Ilepeuncnure s3K30reHHBIE (PAKTOPHI penbedooOpazoBaHMUsL.

. JlaiiTe 0OBsICHEHHE pa3BUTHSI OpPOTEHE3a.

. JlaiiTe 0OBsicCHEeHHE pa3BUTHUS TIJIATOTEHE3A.

. laiiTe 0OBsICHEHHE PAa3BUTHSI TICHEIIJICHOTECHUH.

. Ilpu xakux cooTHoueHusx riaBHbeIx GaktopoB (T, I u A) uaer muienorenus?

. IIpn xakux cooTHomeHusx riaBHbIX ¢akTopoB (T, [l u A) uaer numuieHoreHus?
. Ilepeuncnure ycnoBus, BIUsIoNMe Ha (popMupoBaHue penbeda.

9. 'eHeTnyecKkre TUIIBI YETBEPTUUHBIX OTIIOKEHHM.

10. Kakue moje3HbIE HMCKONAEMBbIC CBS3aHbl C TEHETHUYECKUMH THIIAMH YETBEPTUYHBIX
OTJIOKEHUM?

Ypoxk Ne21

0O JON DN B~ WK -

Tema: ®opmbl pesbeda, 00ycC/IOBJICHHbIE IHAOTEHHBIMH pesibed)000pasyoIuMHu
Npoueccamu.

[Inan:

ITInanerapubie ¢GopMmbl penbeda, MaTEPUKOBBIE BBICTYIBI U OKEAHMYECKHE BIIAUHBI,
Merapenbed

2MophoCTpyKTYpHI.
3BynkaHu4YecKue U BYJIKaHOTEKTOHUYECKUE POPMBI penbeda.

OHJIOTEHHBIE TPOLECCHl  OOYCIOBIMBAIOT —BaKHEHIIME depThl penbeda  3eMIu.
OuporeHHsle  (Gopmbl  penbeda MOApPA3NENSAIOTCS HA IUIAHETApHbIE, TEKTOHUYECKUE U
ByJIKaHWYecKue. Bce oHM TecHO cBsi3aHbl MeXy co00ii. [TnaneTapHbie M TEKTOHUYECKHE (DOPMBI
penbeda CBOMM BO3HHMKHOBEHHEM W Pa3BUTHEM 00s3aHBI mporeccaM (hopMUpOBaHUS 3€MHOM
KOPBI U TEKTOHUYECKUM J[BHIKECHUSIM.

Haubonee kpynueimu eenuuativiumu dopmamu  penvepa niamemvl  A6AAIOMCA
Mamepukosvie 8blcmynsl U okeanuyeckue 6naounsl. OHU BOSHUKAIOT B pe3ysbTaTe ri100aibHbBIX
MPOLIECCOB TEKTOTE€HE3a M OTpa)kaloT KOpEHHbIe pasznuyus B cTpoeHuu Jutocdepsl. Ilon
KOHTMHEHTAaMH TOJIIIMHA JIUTOoc(hepsl BABOE OOJIbIIE, YeM MO/ OKeaHAMH, MEHSIETCS U €€ COCTaB.
AcrteHocdepa, HAO0OpPOT, MOJ OKeaHAMH OKa3bIBaeTcs Oosiee MomHOW — 1o 300 kM, a mox
Matepukamu cokpammaercs 10 130-150 kM. IMeHHO 3TH 0COOEHHOCTH — OO0JIbINas MOIIHOCTh U
MeHbIIasi oOecreynBaloTUX Ooyiee BHICOKOE TOJIOKEHHE HaJl JIOXKEM OKEaHOB IUIOTHOCTh
auTocdepsl B Mpejesiax MaTepUKOB 00ECIIEYMBAIOT X OoJiee BBICOKOE MOJIOKEHHE HAJ JIOKEM
OKEaHOB BCJIEJICTBUE N30CTATUUYECKOTO «BCILIBIBAHUS» MAaTEPUKOB.
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Kpynunetiwmumu (meza) gopmamu  penvegha, OCIOXKHSIONKMMH CTPOCHHE MAaTEPHKOBBIX
BBICTYIIOB W OKCAaHWYECKUX BIIAJUH, SBIISIOTCS PABHUHBI, KPYIHBIE TOPHBIE CHUCTEMBI,
OKEaHWYECKHE BIAUHBI, CPSIUHHO-OKEAHUIECKHE XPEOTHI.

[ToBepxHOCTh Merapenbeda OcIoXHsSETCS pa3zHooOpazHeiMu Gopmamu |l mopsiaka,
OTHOCUMBIMU K KaTETOpHH Moppocmpykmypbl U OOS3aHHBIMH B CBOEM MPOUCXOXKICHUU
B3aMMOJICHCTBHIO 3IJIOTCHHBIX U 3K30TE€HHBIX CHJI MPH BEIYIIEH POJU SHIOTCHHBIX (HaKTOpOB,
MPEUMYIIIECTBEHHO TeKTOHMKU. K Hamboiiee KpymHBIM ©3 MOPHOCTPYKTYp OTHOCSIT
JCHYIallMOHHBIC PABHUHBI Ha IIUTAX W aKKYMYJISITHBHBIC PAaBHUHBI HA TUTMTAaX, CHTEMBI KPYITHBIX
XpeOTOB W BIAIUH, MEXKTOPHBIE PAaBHHHBI HAa CPEIMHHBIX MAacCHUBAaX, TJILIOOBBIC TOTHSATHUS U
BIIAIMHBI, APYTHE TPOSBICHUS TEKTOHHYECKHX CTPYKTYDP B pernbede.

K esyrxkanuveckum ¢opmam penveda OTHOCATCS (OPMBI, BO3HUKIIMNE B pe3yabTare
COBPEMEHHBIX BYJKAaHHYECKUX MPOILECCOB U yracIluX M3BEPKEHHH HEJIaBHErO MPOILIOro. JTO
CTpaTOBYJIKAHBI, IIUTOBEIC BYJIKaHbI, SKCTPY3UBHBIC KyIOJa, ByJIKaHUYecKue miato (puc.3)..

3ABUCUMOCTb BYTHAHUHECKUX @OPM OT THUMA MATMbl

A—oueHb MMAKAR (A3ANLTOBAR MarMa B—CpeaHAR «aHaeInTOBAR= MarMa B—0ueHb BAIKAA KMCNAR MArMa
1. TPELLIMHHBIE U3BEPHEHWA Thivtin siaiihs 1. OBbIYHbLIM CTPATOBYMKAH L.MACCHBHBLIA NOTOK OBCHMOMAHOBOWM NABbI
Motom, cansanmse HONYOOR: SO

© CAMBIMMH MONORBIMK - L TPepw Nasoawe norm.
TpeuwmnHamu /

Otnomounsii
mMatepuan

TPewW, My B 1. CNOMHBIA  BYHAH ~Bepumhe = 11. BKCTPY3MBHbI A NIMMAPUTOBLIA -HYNON-
Buae gaew

BepuwmHmsit
Hparep

s 4 VTR

, NN o LI G BIBES £:2 2
el = )] 1\\\\\\\\\

Caman :;:’:v:::u:uit':::"um /////////// / r }\\ \ \ (\\ “\‘ ~

PRAMANLHOH  AARHOR

Nonsoaswan Tpydxa

Puc. 3. Peabed, co3nanHblil ByJKaAHAMH

C BynkaHnm4ecKuMU (opMaMu TECHO CBS3aHBI BYJKaHO-TeKTOHHMUYeckue ¢opmbl. Cpeaun
HUX Ipeo0asatoT pa3IMyHOro pojia KOTJIOBUHBI OCEAaHus, Kallbepsl (puc. 4).

Puc. 4. Kaabaepa onHoro u3 ByJikaHoB Ha 0. 'aBaiin
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3aKOHOMEPHOCTH PAaCHpPOCTPAHEHUSI BYJIKaHMYECKHX (popM penbeda Ha MOBEPXHOCTH
3eMiIM  JOCTaTOYHO  CJIOXHBL. B 1lemoM  ByIKaHbl — OPUYpOUYEHBl K  00JacTsIM
BBICOKOMTTEKTOHNYECKON aKTUBHOCTH, K OCIA0JIE€HHBIM, CHJIBHO MPOHUIAEMBIM 30HAM 3€MHOM
Koppl. Ha cyme OOJBIIMHCTBO BYJKAaHOB COCPEJOTOYEHO B  THXOOKEAaHCKOM H
Cpenu3eMHOMOPCKOM TOABMKHBIX TosicaX. KpynHble OJMHOYHBIE BYJIKAaHUYECKHE TOpPbI
u3BecTHb B Adppuke (Kumumanxapo, Kenust u np.). I'pynnbl mOTyXmux BYJIKaHOB UMEIOTCS B
3ananHoi EBporie.

OtHecenne K 3Toi Kareropuun ¢(op™m, 0O0pa3yrOIIUXCS BCICICTBHE MPETAPHPOBKU
JEHYIAlMOHHBIMU MIPOLIECCAMU  OTIEJbHBIX TTTyOMHHBIX MarMaTHYECKUX TEJ, BHIBEJECHHBIX Ha
3eMHYIO TIOBEPXHOCTh, HEMPABOMEPHO. JTO CTPYKTYpPHBIEC UM JACHYIAIIMOHHBIE, HO CTPYKTYPHO
o0ycioBIIeHHBIE (OPMBI.

[IceBnoBynkannueckue (opMbel penbeda  BKIIOYAIOT 00pa3oBaHHUs, CBSA3aHHBIE C
JESATENbHOCTBIO I'PA3EBOT0O ByJIKaHU3Ma. ['psi3eBble ByJKaHbl 00pa3ylOTCsl B HEPTEra30HOCHBIX
00JIaCTSX U CTPYKTYpaX, SABISSACH SIPKUM ITOMCKOBBIM MPU3HAKOM. B pernbede rps3eBbie ByIKaHbI
BBIPa)KE€HbI KOHYCOBM/IHBIMH, ITOJIOTUMH XOJIMaMHU C HECKOJIbKMMHU KpaTepaMu.

KonTpoJsibHBIE BOPOCHI:

1. Kakue ¢opmsl penbeda Ha3pIBatOTCS TIIAHETAPHBIMH?

2. Kakne ¢popmsbl penbeda OTHOCAT K TEKTOHUUYECKUM?

3. Kakue ¢opmsl penbeda Ha3bIBAIOTCS BYJIKAHHUECKUMH?

4. Kakue ¢popMsbl penbeda Ha3bIBAIOTCS IICEBAOBYJIKAHNIECKUMU?

5. B xakyro KaTeropuio MOXXHO OTHECTH OTIIPENapHpPOBAHHBIE M BBIPAKCHHBIE B  penbede
MarmMaTu4eckue tena’?

Ypok Ne22
Tema: ®@opmbl peabeda, 00ycj0BJIEeHHbIE IK30I¢eHHBIMU Ppeiibedoodpa3ylonumMu
NPOLeCCaMH.
ILnan:

1006mas xapaktepuctuka Gpopm penbeda.

2 Dpo3uOHHBIE, aKKYMYJISTHUBHbIE, TEHYAallMOHHbIE, A0pa3nOHHbIE, JIeTHUKOBBIE, BOJHO-
JICTHUKOBBIC, HHUBAJBHBIC, S0JIOBBIC, Ne(IIAIMOHHBIC, KAapCTOBBIE W TEXHOTCHHBIC (DOPMEI
penbeda.

BaxxHoil 0COOCHHOCTBHIO YETBEPTUYHBIX OTJIOXKCHHHA SIBISICTCS HMX TECHAas CBS3b C
COBPEMEHHBIM PeIbe()OM U OCOOEHHO C aKKyMYJSITUBHBIMH (hopMamMu. MHOTHE T€HETHYCCKHE
TUTIBI  00pa3yroT oOmpeneicHHble (OPMBI, TO KOTOPBIM U ONpENeIsieTcss WX TeHEe3UC H
OTHOCHUTEJbHBIA BO3PACT.

Brigenstores cneayroniye reHeTUUeCKUe psaJibl YeTBEPTUYHBIX OTJIOXKEHUM:

1) DmroBUATBHBIN

2) CKJIOHOBBIH

3) Boansrit

4) JIeTHUKOBBII

5) DomnoBsIit

6) [lonurenHslii u Apyrue.

1) dnweuanvuulii pao
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B sTOM psiny BBIAENSAIOTCS: 3JIIOBUIA, HOYBBI U KOPbI BHIBETPUBAHUS.

DJ0BMIi — O5TO TPOXYKTHl BBIBETPUBAHUS (TPEUMYIIECTBEHHO (PH3HUECKOrO0),
ocraBmecss Ha Mecrte. OH pa3BUBAaeTCsl M COXpaHSETCS Ha IUIOCKHX BOJOpasjienax, TIJie
nporecchl JeHyganuu ocnabineHsl. Ilpm 3TOM uHCXoaHble MOpOAbI paszpymiaroTcs 0e3
CYLIECTBEHHOIO HM3MEHEeHHsI cocTaBa. HabOmiomaeTcss mocTeneHHBIH Mepexoi K KOPEHHBIM
MIOPOJIaM.

Buvioensatom: meOHUCTHINA, CYTITMHUCTBIM U CYNIECYAHBINA JJTIOBHIA.

Dnroeutl xapakxmepuzyemcsi.

- HEOTCOPTHUPOBAHHOCTHIO;

- HEOKaTaHHOCTBIO;

- OTCYTCTBHUEM CIIOMCTOCTH;

- [I0 COCTaBy OTBEYAET KOPEHHBIM IOPOJaM.

Ilougpr SBAAIOTCS TPONYKTOM OpPraHMYECKOro BbIBeTpuBaHUSA. MX QopmupoBanue
3aBUCUT OT MHOTHX YCJIOBHH, HO IJIaBHBIM 00pa3oM OT reorpauiyeckoil 30HbI M KIMMaTa:
Tak, B TYHJAPE U JECOTYHJAPE Pa3BUBAIOTCS TOP(SHO-O0IOTHBIE MTOYBHI;
B TAa€)KHO-JIECHOM — ITOI30JIUCTHIC;
B CTCIIA — I-IepHOSGMI:I, KaIllITaHOBBIC,
B ITYCTBIHE — CEPO3EMBI, OypbIE, COJIOHYAKOBBIC,
B TPOIUKAX M CYOTPONHKAX — KPACHO3EMBI.

Ha cocTaB 11ouB BIHMsET:

- HAJIMYHEC onpe;[eneHHoro THUIIA I‘OpHBIX HOpOI[;

- OTIpe/IeNICHHAsI OPTaHMKa;

- T€YEHUE MPOLIECCOB;

- XapakTep pacTUTEILHOCTH.

[Tpu u3MeHeHUH yCIOBUN M3MEHSIOTCA U MOYBbl. OHU MOTYT OBITH HEPEKPHITHI APYTHUMU

PBIXJIBIMH  OTJIOKCHUSIMU. M3yueHue MmorpeOCHHBIX TOYB MMEET BaXKHOE 3HAUYEHHWE, TaK Kak
MIOMOTAET BOCCTAHOBHUTH UCTOPUIO Pa3BUTHA peiibeda u KIuMara.

Kopsl BbIBeTpHBaHHMSI — OSTO NPEUMYIIECTBEHHO MPOAYKTH  XHMHYECKOTO
BBIBETPUBAHUS, KOTOPBIE pacmpocTpaHsaioTcss 3o0HambHO. C ceBepa Ha IOr HAOIIOIAIOTCS
CJIETYIOIINE 30HBI: - MIOJI30JIMCTOE BHIBETPUBAHUE (Taira)

- KAOJIMHOBOE (CTEMH);

- kKapOoHaTHOE (IYCTHIHU U TIOJYITyCTHIHH);

- TaTepuTHOE (CYOTPOIUKN).

MomHoCcTh KOp BhIBeTpuBaHUs KoJyieonercst ot 10 m 10 150 m. C kopamMu BBIBETPUBAHUS
cBsi3aHbl MecropokaeHus Ni, Oyp. Fe, Mn, marnesurta, Ttanbka, 6okcutoB. HeoOxomaumbiM
yCIIOBUEM OOpa30BaHMsI MOIIHBIX KOP BBIBETPUBAHUS SBJISETCS [IMTEIbHOE CYIIECTBOBaHHE
BIIQXKHOTO ¥ JKapKOTO KJIMMAaTa U CTA0MIHLHOTO TEKTOHHYECKOTO TIOJIOKEHUS 36MHOM KOPBI.

Teppacet — 510 Oonlee WIM MEHEe TOPU3OHTAIBbHBIC YYACTKU CYIIHU, BBITSHYTBIE BIIOJb

JOJINHBI, OJJTHAM KpPaeM NPUWICHEHBI K CKIOHY JOJMHBI WM YCTYITy BBIIIE JIeXKAIIEH Teppacsl, a
JPYTUM KpaeM oOpalieHsl K pyciy (puc.19).
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1- xopeHHbIe TOPOABI; 2 — AJUTIOBUAIbHBIE OTIOKEHUS

Puc. 19. Cxema cTpoenusi pe4uHoi Teppacsl (IpopuJib)

Yacmu meppacol ¢ nnane u nonepeunom cewenuu. | - mnoiima; Il - mmomanka
Teppackl; Y — yCTyH Teppackl, IOBEPXHOCTh, OTPaHUYMBAIOLIAs TEPPAcCy cO CTOPOHHI pycia; b
- OpoBka Teppachl; [IY - momHOXbe yCTyma; BK - BHyTpeHHUI Kpaid, THUJIOBOH IIIOB,
3aKpaunHa.

lupuna Teppackl — 3TO paccTOSHUE OT THUIOBOTO IIBa 1O OPOBKH IO TOPU3OHTAIH.
BricoTa Teppachl - OT ype3a BOJbI 10 OPOBKH 110 BEPTHKAIU. DTO BETUYUHBI U3MEHYUBBIC.
Homenknamypa meppac

Teppacsl BeIpakaloT HENPEPHIBHO-TIPEPBIBUCTOE pa3BUTHE NoMUHBI. [l0mmaaka Teppacs
— 3TO JTHO JOJIMHBI MPEAbIAYIIEro HuKia 3po3uu. EcTh HECKONBKO MPUHLHUIIOB Kilaccu(uKau
Teppac:

1) Hymeparus cBepxy — BHU3 OTpa)kaeT MOClIe0BaTeIbHOCTh 00pa30BaHus Teppac
2) CHu3y — BBepX, HaunHas BbIie noimel (I v, |l v, 1 H.11)
3) Ilo BeIcOTE: 3* — M, I5™ — M ® T.1.,, HO HY)KHO TTIOMHUTB, uT0 H Teppackl — BennunHa
nepeMeHHast
4) Tlo reorpaduyeckuM 0OBEKTaM, PacHoJiOKEHHBIM Ha 3Toi Teppace (Toprammuckas — 1Mo
Ha3BaHMIO C. ToprammHo, pacrolokeHHOro Ha Teppace p. EHucelt)
5) ITo Bo3pacty, T.e. BpeMEeHU oJieJicHeHUs (PUCCKast, MUHIEITbCKas ).
Knaccugukayuu meppac
I Ilo 2eonozuueckomy cmpoenuto u cocmagy
1) CxynbnTypHas - “ BeIWIEHA” PEKOM B KOPEHHBIX Mmopoax (puc.20)

Puc. 20. CkyasnrypHblie Teppachl (IpophuJib)

2) AkkymynsatuBHas (puc.21 a, 0, B) 3) Cmenrannas (mokoJbHast, puc.21 r)
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Puc. 21. JloamHbI akKyMYJIATUBHBIE (2, 0, B) M cMemIaHHas (T)
IT Ilo 2zeonozuueckum coommnowteHuAM
Hanoxxennrle BnoxeHHEBIE

Otnnuue BeIpakaeTcsi B UCTOPUU PAa3BUTHS palioHa:

1) JID.+BD. + A ) ID. +B.D. + A
2)JI.D. +B.D. 2)JID. +BA. + Az
3) 71.D. + B.D. 3) JI.0. +B.D. + As

BnoxeHHsie puKcUpyroTCS:
1) no cpesanuto 1MH3 2) norpebeHHBIM TOYBaM

Ilpoucxoicoenue meppac

1) TekTOHUYECKHE NBHKCHUS 36MHON KOPBI

2) 3MeHeHue KOIMYecTBa BOABI B JOJIUHE

3) DOsmcratuyeckue KojiebaHUs YpOBHS Mops (KojeOaHWsS TOBEPXHOCTH  BCEH
ruapocepsr).

3nauenue meppac

1. MHiukaTOphl TEKTOHUYECKUX JIBHXKCHHI

2. B ropHbIx 001acTAX €IMHCTBEHHBIE MIOMIAAKH JIJIsl CTPOUTEIHCTBA

3. BMecTunuia pocChIHBIX MOJE3HBIX MCKOMAEMbIX (30J10Ta, KACCUTEpPUTA, aIMa30B U
ap.).

4. BMecTunumia no13eMHBIX BOJ

5.  AKKYMYJISTUBHBIM MaTepuan Teppac HCHOJb3YETCd B KAdyeCTBE CTPOUTEIHLHOIO
KaMHsI.

HeamenvHocmblo NOO3eMHBIX U NOBEPXHOCMHBIX 600  00YCN081eHbl makKue @hopmbvl
penvegha Kax Kapcm u mepmoxapcm, a maxaice cyghghozuonmvie gopmoi.

Kapcmoegbsiit npoyecc — 310 pacTBOpPEHHE, BBIIIEIAYMBAHIE TOPHBIX TTOPO MTOA3EMHBIMU
U TIOBEPXHOCTHBIMHU BOJAMH, a TaK)Ke BBIHOC PACTBOPEHHOT0 MaTepuana. B pesymnbrare 3TOro
KOMIUIEKCHOTO Tporiecca (OpMUPYETCS OMpeNeNeHHbI penbed, KOTOPBI Ha3bIBaeTCs
Kapcmom.
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Buioensiom cnedyrowue munot kapcma:
I Omkpuimutii (CpeM3eMHOMOPCKH, ITOBEPXHOCTHBIHN )
11 3akpoimutii (CpeHEEBPOIICHCKUIA, TO3EMHBIN ).

Puc. 22. OTpbITHI KapcT B BH/ie KAPPOB HA KAPOOHATHOM CTeHe

I Omkpovtmutit Kapcm TIpeCTaBIICH:
1) Kappamu (puc. 23) — yriryOneHUsIMHA, YePEIYIOITUMUCS ¢ TPEOHIMH
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Puc. 23. Kappsl

2) Kapcmosvimu 6oponkamu BBIIIEIAYUBaHUS U 00pymieHus (puc. 24)

Puc. 24. BopoHKH BblleJAYUBAHNS U 00pYLICHHUS

3) Kapcmosvimu xonooyamu (muametp = 3 M)

4) Kapcmosvimu waxmamu (quametp =~ 3-10 m)

5) Kapcmosvimu komnosunamu (noavamu), IMEIOITMMH  TUIOCKOE IIUPOKOE JTHO, OTJEIEHHOE OT
CKJIOHOB pe3KuM wu3ioMoM. Kak mpaBuiio, OHM JUIIEHBI OOIIEro yKJIOHAa M HaXoAsTCs B
TEKTOHUYECKHUX Jemnpeccusik. [[HO MepeKphITO HAHOCAMH, IMOJA KOTOPBIMU CKPBITHI ITYCTOTHI,
TPEILHHBI,TOHOPBHI.

6) Kapcmogvie 0onunwl (CeTbIe)

7) Honunwt — oTpunaTenbHbie (OpPMBI penbeda, MPeAcTaBISIONe coO0r OroIeo0pa3HbIe
MOHM)KEHUs, B nionepeunuke 10 - 200 m

11 3akpvimotii Kapcm TIpEACTaBIICH:
1) Kasepnamu - KapCTOBBIMU IYCTOTaMU O]l 3€MHOI MOBEPXHOCTHIO Pa3MEPOM HECKOJIBKO
AM, HePaBUIIBHEIX OUYEPTAHMUIA.
2) Ilewepvi — MyCTOTHI 3HAYUTEIHHBIX PA3MEPOB M CAMBIX Pa3HOOOPa3HBIX (HOPM.
3) [Tanepeu, XapakTepu3yIOUIHeCs 3HAYUTEIBHOW MPOTSHKEHHOCTHIO W HEOOIBIIUMU
MOTIEPEYHBIMU CEUECHUSIMHU.

Camoii KpymHO# cHCTEMOW TMOA3EMHOTO Kapcra siBiseTrcs MaMoHTOBa Temepa u
conpspkeHHas ¢ Hel cuctema OnuHT-Pumx (puc. 25).

Dopmupoeanue Kapcma nPoUCcxooum:
- B JIETKO PaCTBOPUMBIX MMOPOAAX, COCTOAIIUX U3 TAKUX MUHEPAJIOB, KaK:

ramut NaCl, cnocoOHbrit pactBopsaTeest 36 4. Ha 100 4. H20

runc CaSOs ¢ 2 HO - 25 4. ma 10000 u. H>O

kanpiur CaCOz - 1-104. wa 10000 4. H20
- [P HAJTMYUU JOCTATOYHOTO KOJMYECTBA BOJIBI;
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- IpU NPUIOJHATOM UCXOJHOM I0JIOKEHUH [TOBEPXHOCTH;
- IIpY HU3KOM YPOBHE T'PYHTOBBIX BOJ;
- IIpU CPAaBHUTEIILHO POBHOW ITOBEPXHOCTH;

BaxxHoil 0COOCHHOCTBHIO YETBEPTUYHBIX OTJIOXKCHHHA SIBISICTCS HMX TECHAas CBSI3b C
COBPEMEHHBIM PeIbe()OM U OCOOEHHO C aKKyMYJSTUBHBIMH (hopMamMu. MHOTHE T€HETHYCCKUE
TUTIBI  00pa3yroT oOmpeneicHHble (OPMBI, TO KOTOPBIM U ONpENesieTcss WX TeHEe3UC W
OTHOCHUTEJbHBIA BO3PACT.

Brigensitores cneayroniye reHeTUUeCKUe psaJibl YeTBEPTUYHBIX OTJIOXKEHUH:

1) DnroBUATBHBIN

2) CKJIOHOBBIH

3) Boansrit

4) JIeTHUKOBBII

5) DonoBsIit

6) [lonurennsli u Apyrue.

1) Dnrweuanvuutit pao

B sToM psimy BBIOENSIOTCS: 3JIIOBHIA, MOYBBI U KOPbI BLIBETPUBAHUS.

OJWBHH — OTO TMPOAYKTHl BBIBETPUBAHHS (MPEUMYIIECTBEHHO (HU3UYECKOTO),
ocraBmmecss Ha Mecrte. OH pa3BUBAeTCSI M COXpAHSAETCS Ha IIOCKMX BOJOpaslenax, IZe
mpoueccel  AeHyaauuu ocnabiensl. [Ipy 3ToM HCXOoAHBIE MMOPOABI pa3pyliaroTcs 06e3
CYIIECTBEHHOTO HU3MEHEeHMs cocTaBa. Halmiomaercs MOCTENEHHBIH Mepexol K KOPEHHBIM
MOPO/IaM.

Buioensrom: meOHUCTBIN, CYTJIMHUCTBIN U CyNeCUaHbIi SIIOBUH.

Inrosuil xapakmepusyemcsi.

- HEOTCOPTUPOBAHHOCTHIO;

- HEOKaTaHHOCTBIO;

- OTCYTCTBUEM CIIOMCTOCTH;

- [I0 COCTaBy OTBEYAET KOPEHHBIM IOPOJaM.

Ilouebl SBNSAIOTCS TPOAYKTOM OPTraHWYECKOTO BbIBeTpuBaHMs. Hx dopmupoBaHue
3aBHCHT OT MHOTHX YCJIOBHIA, HO TIaBHBIM 00pa3oM OT reorpaduueckoil 30HbI ¥ KIIMMATa:
TaK, B TYHAPE U JECOTYHIPE Pa3BUBAIOTCSI TOP(HSIHO-OOJOTHBIC ITOYBHI;
B TaCKHO-JICCHOM — TTOA30JIUCTHIC;
B CTENU — YEPHO3EMBI, KAIITAHOBBIE;
B ITyCTBIHE — CEPO3EMBI, OyphIe, COIOHUAKOBEIC,
B TPOTHMKAX M CYOTPONHUKAX — KPACHO3EMBI.

Ha cocTaB nmouB BiIuseT:

- HAJIMYKME ONPEICIICHHOTO TUIIA TOPHBIX MOPOJ;

- OIIpeJIeJICHHAs OPraHKKa;

- TEYEHHUE MPOIIECCOB;

- XapaKkTep paCTUTEIbHOCTH.

[Ipn u3MeHeHUn yCIOBUN W3MEHSIOTCS M TOYBBl. OHU MOTYT OBITh MEPEKPHITHI IPYTUMU

PBIXJIBIMU  OTJIOKEHUsIMU. M3yueHne morpeOEHHBIX MOYB MMEET Ba)KHOE 3HAUEHUE, TaK Kak
ITOMOTAeT BOCCTAHOBUTH UCTOPHIO Pa3BUTHS pelibeda U Kiinumara.

Kopbl BbIBeTpMBaHMSI — 3TO NPEUMYIIECTBEHHO MPOAYKTHl XMMHYECKOTO
BBIBETPUBAHUS, KOTOpbIE pacrpocTpaHstoTcss 30HambHO. C ceBepa Ha IOr HaOMIOIAIOTCA
CHEAYIOLIME 30HBI: - OJ30JIMCTOE BHIBETPUBAHUE (Taiira)

- KAOJIMHOBOE (CTETH);
- KapOOoHaTHOE (IIYCTHIHH U TIOJIYIYCTHIHN);
- TaTepuTHOE (CYOTPOTIUKH).
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MormHocTh Kop BeIBeTpruBaHuUs Konednercs oT 10 M 10 150 M. C kopamMu BBIBETPUBAHHS
cBs3anbl Mectopokaenus Ni, Oyp. Fe, Mn, marnesura, Taabka, 60okcuToB. HeoOxomaumbiM
yCIIOBHEM OOpa30BaHMs MOIIHBIX KOP BBIBETPHUBAHMS SIBISICTCS JJIUTEIBHOE CYIECTBOBAHHE
BJIQJKHOTO U JKapKOro KJIMMaTa U CTaOMJIBHOTO TEKTOHUYECKOTO TMOJI0KEHUS 36MHOM KOPBI.

) Konnweuit (cpasumayuonnvlie omioxcenus)

B 3aBucuMoCTH OT YycCiIOBUH (QOPMHUPOBAHUS BBIICISIOT:  OCHIIHBIE, OOBAaJbHBIE,
OTIOJI3HEBBIC, JIABUHHBIE, CONU(ITIOKIIUTOHHBIE.

Ocvinusle otnoxenus (decnepcuil) GOPMHUPYIOTCS HEMPEPHIBHO HA CKIOHAX, KPyTH3HA
kotopeix Gombime 30°. OGpasyroT KOHycChl OChiel M ochimHble Imieidsr (puc. 28). Hx
(dbopMUpOBaHHE - PE3yNbTAT BHIBETPUBAHUS U ACUCTBUS IPAaBUTALMOHHBIX CHJI.

OmauyumenvHvle 0COOEHHOCU OCbINel.

1) BBepXy JEXUT MEIKOOOJOMOYHBIA MaTepHuall, HMKE KPYMHOOOIOMOYHBIH, HO B LIEJIOM,
MaTepHall OCHIITM HEOTCOPTUPOBAHH U HEOKAaTaHH;

2) CIIOUCTOCTh OTCYTCTBYET;

3) MoI10/1bI€ OCBIITN — BBIMYKJIBIE, IPEBHUE — BOTHYTHIE.

4) MOIITHOCTh OCBIMTHBIX KOHYCOB JIOCTHUTaeT N 1 M.

Cxkopoctb nenynanuu Ha ocblsix ot 0,17 go 0,5 mm B rox.

Oobsanvuvie otnoxenus (depynyuii) (HOPMUPYIOTCS Bpe3yibTaTe OOpYyIICHUS OJOKOB
TOPHBIX TOPOJI, COMPOBOXKIAIOIIETOCS IpoOieHueM mopoa. OOBayibl OONBIINX MAacC TOPHBIX
MOPO/  BBI3BIBAIOTCS OCIAOJIEHUEM UX CBS3HOCTU (BBIBETPUBAHME, TPEIIMHBI, 30HBI,
npoOnenust). ['oToBATCS BekamM, COBEPLIAIOTCS MIHOBEHHO. TOJYKOM MOXKET OBITh: Oyps,
3eMJIETPSICEHUE, JINBEHb.

Puc. 28. OcbinHoi nuieig

OmnuuumensvHvle NPUHAKU 0084108
1) Hanmu4Me HUIIHM OTPBIBA (Y COBPEMEHHBIX 00BAJIOB);
2) GecriopsiI0YHO-0yTrprcTast MOBEPXHOCTh OOBAIMBIIICIHCS MACCHI;
3) 06;10MOYHBIM MaTepuall HEOTCOPTUPOBAH, HEOKATaH, HECTIOUCT.
B 1911 r. — Ha p. Mypra6 - Ycoiicknii 06Ban, 2,2 MIIp.KM® 00IOMKOB, IEPETOPOINB
peky, obpazoBanu Capesckoe 03epo riryounoit S00M u ATUHOMR 56 KM.
B 1881 r. - B IlIBeiitapuu, y cenennst DapMa 06Bammnock 10 MITH.KM® 06JOMKOB
B 1887 r. - B pe3ynbTare BepHEeHCKOr0 3eMIIETpsICEHUsT MPOU30IIET AKKAPCKUNA 00BaI.
Onon3snegwle 0TI0XKeHUS (IEATNCHI) — CKOJIBKEHHE, IEPEeMELICHIE YIaCTKOB B 36MHOM

Kopbl 0e3 ux paznpobnenus. A.Il.ITaBnoB Beraenu ciemyromnme yactu (puc.29):
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a - JICJIANICUBHAS 4acTh; O - IeTpy3UBHAs YacTb; B — 30Ha OPEKUUPOBAHUS

Puc. 29. Cxema crpoenusi onozHsa 1o A.IL.IIasioBy

1) JensimcuBHAs 4acTh (C JIaT.) — COCKaIb3bIBAIONIAs YacTh (4acTh, COIEPIKAIIAs Pa3IOMBbI)
2) letpy3uBHas 4acTh (C JIaT.) — BBITECHEHNE, HANUPAIOIasi, TOJIKAoMas (CKJIaadaras)
3) Byrop BeImupanus.

Ipuyunel ononsmeii:

1) VBenuueHue KPYTU3HBI CKJIOHAa WM YMEHBLICHHE YCTOWYMBOCTU CIIOEB BCIIEJICTBUE
YCTpaHEHUs €CTeCTBEHHOH omophl (KaHaBbl, MOJMBIBOB Oepera) — dpo3us, adpasus,
BBIBETPUBAHUE.

2) IlepeyBnakHeHUE TOPHBIX MTOPOS.

3) Ileperpyska CKIOHOB KpyTH3HO# 15 — 35 °,

Ocobennocmu ononsHesvix 06pa306anuli
1) ITo cocTaBy — cmemianHbIe OJIOKH, TAYKA KOPEHHBIX MTOPO/I.

2) Marepuai HeOTCOPTHUPOBAH, HEOKAaTaH, OPEKYMPOBAH.
3) Bunnsl otnensHble GparMeHThl CTPYKTYP KOPEHHBIX TOPOJ.
4) CtyneH4aToCcTh BEpXHEH 4acTH U OYTPUCTOCTb HUXKHEH.

Jlagunnsie 00pazoBaHusl - 3TO CHEXHble 00Basbl. POPMUPYIOT JABUHHBIE KOHYCHI.
O6pa3yroTcst Ipu KpyTH3He ckinoHa 6ombme 159,

Hemstcs Ha  cyxue (Vupa = 400 km/9)  u Mokpbie (Vs = 50 xm/4). Cyxue JaBUHBI
BO3HUKAIOT B XOJIOAHOE BpPEeMsl T0/Ia, a MOKpPBIE — BO Bpems oTTeneneid. Pa3BuBaioT gaBieHue
210 1/M?. UHOT1a BO3HUKAIOT 1IapPOBBIE JIABUHBI.

Temn nenynanuu ckiaoHoB naBuHamu ot 0,1 1o 0,5 mm/rox.

MoutHOCTh TaBUHHBIX KOHYCOB OT 50 10 20 M.

CocToAT U3 YIIOBaTBIX, HEOTCOPTHPOBAHHBIX OOJIOMKOB, CIOHCTOCTH OTCYTCTBYET, HO
OOBIYHO TIOBEpX TIpy00O0OIOMOYHOTO MaTephalia HaKaIUIMBAeTCS  MEJIKOOOJIOMOYHBIMH,
MIPUHECEHHBIN TaTbIMU BOJIAMHU.

Ha konyce JlaBUHBI HAOJIFOIAI0TCS IPOMOMHBI N 710 2 M, CTBOJIBI IEPEBBEB.

Conugpnokyuonnvie obpazosanus (nmar. solidus - tBepawiid, fluctus - Teuenwue)
CBOWCTBEHHBI palilOHAM MHOTOJIETHEH MEP3J0Thl. DTO MEJJICHHbIE TEUCHHS MEPECHIIEHHOIO
BOJIOH TPYHTa 1o Mep3ioMmy cioto. dopmupyercs npu kpytusse ckinona 3-4°. ITepemernenne
npoucxo uT Be3ae. CKOpOCTh JBMXKEHUS KHUAKOTEKyIlero rpyHra: V — N MM - N. cM/cek., a
kaMeHHBIX pek — 20-30 cm/ron. I'mybuna mnpotauBanus — 20-60 cm.

Paznuuarom:

1) Kypymer — muiaimeoo0Opa3HO 3ajerarliiye Ha TOPHBIX CKJIOHAX CKOIUICHUS TIIbI0

2) Kamennvie pexu — NOJBIKHBIC CKOTIJICHUST 0OJJOMOYHOTO MaTepUaia, IpUypOYCHHBIE K

JOTTMHAM | JIO)KOMHAM TOp.

3) Kamennvie cupnsndbl — 0 CKIOHY YepPEeIyIOTCS 00JOMOYHBIN MaTeprall ¢ CyrJIHHKaMH.
Conugnrokyuonnvie  06paszosanus  Xapakmepuzylomcs.  HEOKATaHHOCTBIO |

HEOTCOPTUPOBAHHOCTHIO OOJOMOYHOIO MaTepuanga, OTCYTCTBHEM CIIOMCTOCTH, MOLIHOCTH
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OTIIOKEHUH  KoyeOnercs OT 0,5 mo 30 ™M, a B CyIJMHKax 1m0 50 M.
Il) Jlemosuit (nar. deluo - cmeiBaro) - tepmuH BBegeH A.Il.ITaBnoBsiM B 1888 rony.
OTO TPOAYKTHI BBIBETPUBAHUS, CMECTUBLIMECS BHH3 IO CKJIOHY B IPOLIECCE CMBIBAaHUS U
IPaBUTALMOHHBIX CUJ, T.€. IO CyTH, 3TOT OOJIOMOYHBIA MaTepuan (opMUpyeTcs B Mpoliecce
abnsamuu (;1at. ablation - cHOC) — MIOCKOCTHOM 3po3uH, HA CKIIOHAX KpyTH3HOI 10 30 °.
JlenroBrii XapakTepU3yeTcs CICAYIOMNUMHA 0COOCHHOCTSMM:
1) ececoa npuypouen k cKiomny,
2) MaTepuran HEOKaTaH U HEOTCOPTUPOBAH (BHHU3 IO CKJIOHY CTaHOBHUTCS MEJbYe);
3) otmeuaeTcs cinabast CIOUCTOCTh, MapajlieIbHAs CKIIOHY;
4) MOIITHOCTH OTJIOKEHHI BO3PACTAET K MOJIONIBE CKJIOHA,
5) Mo cocTaBy HE BCerja CXOoJIeH ¢ MOJCTUIIAIOIIUMHE ITOPOIaMH.

B nemoBum paznuuaroT cieayromniue rpynmsl amuit (puc. 30):
1) mpuBepmMHHON 30HBI HUIeH(a (rpy0000IOMOYHBIE IJIOXO COPTHPOBAHHBIC HICOHUCTHIC,
11eOHUCTO-PECBSIHBIE WIIM TPABEOUTO-TIECUAHBIE OTIIOKEHHUS);
2) cpemHeil 30HBI mUIeHpa ¢ TypOyJIEHTHO-TAMHHAPHBIM PEXKUMOM OCaIKOHAKOTUICHUS
(TpaBeNUTUCTO- U IIEOHHUCTO-TIECYaHbIE, CYNECYaHbIE U CYTJIMHUCTBIE OTJIOXKEHUS ¢ OoJiee Win
MEHEE YETKO BBIPAKEHHOW MEPHOAMYHONM WIM PUTMHYHOU CIOUCTOCTBIO, OOYCIOBICHHOM
MPaBWIBHBIM UYEpeIOBAaHUEM TOHKUX IPOCIOEB pPa3HbIX TI'PaHYJIOMETPUUYECKOIO COCTaBa M
CTENEHU COPTUPOBAHHOCTH);
3) nepudepuueckoid UacTh mnwieiida ¢ CyOnTaMHUHAPHBIM PEKHUMOM  OCAAKOHAKOILJICHUS
(0AHOPOIHBIE TOHKO3EPHUCTHIE, OOBIYHO CYTIIMHUCTBIE OCAIKU 0€3 OTUETIMBOM CIIOUCTOCTH).

TepMuH «1ear0BU» HEPEAKO MPUMEHSETCS HEeMPaBUIBHO, B 3HAUUTENBHO 00JIee IUPOKOM
oobeme. K 1emoBHI0O 4acTO OTHOCAT BCE THIBI YETBEPTUYHBIX OTJIOXKEHWW, Pa3BHUTHIC Ha
CKJIOHaX M y UX TIOJHOKHUH.
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Puc. 30. Cxemaruuyeckuii pa3pe3 OTJIOKeHU AeJTIOBUAJBLHOIO HuIeiga

danuu: a — MPUBEPIIMHHON 30HBI AKKYMYJISIIIMKM Yy BEpPXHEH TpaHUIbl nuieida; 0 —
NPUBEPILIMHHON 30HBI nuIei(a; B — nepudepuueckoit yactu nvierda. — rasiobl; 2 — apecsa; 3 —
mebeHb; 4 — MecoK; 5 — CyrauHOK; 6 — Cynech; 7 — TPaHUTHI

KoHTpoJibHbIE BOPOCHI:

1.JlaTh 001IyIO0 XapaKTepUCTUKY IK30T€HHBIM (hopMaMm penbeda.
2.Kak o6pa3yrorcst 3p0o3MOHHBIC, AKKYMYISTUBHBIE (POPMBI?
3.00pazoBanne aOpa3HMOHHBIX, IEHYAAIIMOHHBIX (POPM.
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4.HazoBUTe KapCcTOBbIC, HUBAJIBHBIE, Y0JI0BbIe (HOPMBI penbeda?
5.Kak 00pa3yroTcst TexHoreHHbie GopMbl penbeda?

Ypox Ne23

Tema :I'naBHeilinmue TUNBI TeOMOP(POTOTHYECKUX JAHAMAPTOB

ILnan:
1 I'maBHelimme TUNBI T€OMOP(OIOTUYECKUX JTAaHIIIA(TOB: paBHUHHBIC, XOJIMHUCTbIE U TOPHBIE
CTpaHBI.
2 T'eomop¢osorusi paBHUH U XOIMHCTBIX CTpaH.
3Knaccudukamuu paBHHUH. Me30o- U Mukpodopmsl penbeda Ha paBHHHBL 4  XOJIMHCTHIA
penbed: CKYIBNTYPHBIA U aKKyMYJISITUBHBIN.

Bcest coBokynmHOCTh (popM penbeda KakoW-IuO0 TeppUTOPHH, CBA3aHHBIX MEXIY COOOH
€IMHCTBOM  BeOyluX  penbedooOpa3ylomux MPOLEcCOB M COBMECTHOCTHIO  CBOETO
BO3HUKHOBEHUSI, HA3bIBAIOTCS 2e0MOpghonocuueckumu 1anomagpmamu.

WX rinaBHBIMU TUTIAMHU SIBIISIOTCS: PAGHUHHbBLE, XOJIMUCHIbIE U 20PHbBLE CIPAHDL.

Pagnunbl — 3170 OOMIMPHBIE YUYACTKH CYILH, B IIPEJIEIaX KOTOPHIX, OTHOCUTEIbHbIC
BBICOTHI KoJiebmorest ot 0 10 25 M. 3aHuMaroT 1/5 yacTh MOBEPXHOCTH CYIIIH.

Knaccugurayuu pasnun
I Ilo cuncomempuueckomy noa0HCeHUuro

- HU3MeHHble — PAcTioNoXeHbl Ha BbICOTE 10 200 M (aOCONMIOTHOM BBICOTHI)
3anagHo-Cubupckas HU3MEHHOCTh
[Tpukacnuiickas
- naumbl — paBHUHBI, IPUNOAHATHIE HA BeIcOTYy 200-300 M
ITononbckad mnTa
Pycckas rumra
- n1amo — 3HAYUTETHHO MPUIOJHATHIE PABHUHBI, OTPAaHUYECHHbIE YCTYMaMu (UMHKaMH)
[Lnaro Yerropr
- HazopHble pagHUHbL — PACIOJIOKEHbI B TOPHOM MECTHOCTH U 0OpamileHbl TOPHBIMU
COOPYKEHHSIMH.
[Tamup
11 Ilo xapaxmepy HAKIOHA NOBEPXHOCTU
- noxkamas (He3HAYUTENbHbII YKIIOH B O/IHY CTOPOHY)
- Kocas (HakJIOHHAs) — pe3KUil YKIIOH B OJJHY CTOPOHY (TIperopHble paBHUHBI)
- goenymas (MpUO3EpHBIE) — Han0o0JIee TOHMKEHHBIC YIaCTKA BHYTPH
- nobepedcuvie (BIOIb MOpE)
- OonunHble (PacIIUPEHHBIE TOTUHBI)

LI Ilo pacunennocmu:
- NJI0CKAsi — OTHOCUTENBHO NpeBbIIeHNs 10 10 M
- cnabogonnucmas - 10 —20 m
- sonHucmas - 6onee 20 M.

1Y Ilo cenezucy

Jlenyoayuonmnwvie AKKymynsamusHvie
1) abpa3uBHbIC 1) Mmopckue (TamaccoreHHbIC)
2) nedasuroHHbIE 2) o3epHbIE
3) sK3apallMOHHbIE 3) ajutroBUANIbHbIE
4) coOCTBEHHO JICHYIAIMOHHBIE ((hOpMUPYIOTCS 4) MeTHUKOBO-aKKYM.
Ha CKJIaq4aToM (yHIaMEHTE) 5) npuOpeKHO-aKKyM. (I€THTOBBIE)
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6) cybaspanbHbIe (TIPEATrOpHEIC)
7) nmomnsipHo-cHexHbIE ([ peHmanus)
8) nosoBBIC
9) cMemaHHEIE.

Pe1uKTOBBIE PAaBHUHEI - 3TO PABHUHBI, COXPAHUBIIHUECS HA TUIOCKUX BEPIIUHAX TOPHBIX

COOPYKEHHIA.
Me30- u mukpoghopmul penvegha na pagnunax
B npenenax paBHUH MOTYT pa3BUBAThCS Pa3HOOOpa3HBIC AIeMEHTapHbIE (HOPMBI penbeda,
TaKHe Kak:

- Mpocajo4HbIe OJro11a (3amanuHbl);

- IPOBAJILHBIE KAPCTOBBIC BOPOHKU;

- KOTJIBI BBIyBaHUS;

- DBOP3HOHHBIC KOTJIHI;

- KOTJIBI OceqlaHus (IpeBHEE OJICJICHEHNE);

- KOTJIBl aKKYMYJISITUBHEIE (HEpaBHOMEPHAs aKKyMYJISIIUs);

- 10KOMHEI CTOKA;

- CTapHIIbI;

- YBAJIBL;

- TpUBHI (Ky3CTHI);

- TPSBI;

- KOTJIOBHHBI BBIITAXUBAHUS;

- IPUPYCIIOBBIC BAJIBI,

- OeperoBblie BabI (BIOJB 03€p, MOPEiA);

- 03BI;

- IPYMJTHHBI;

- XOJIMOOOpAa3HBIC B3TyTHS;

- TIOJINTOHATILHBIC TPYHTHI;

- mecuaHas psiob (IFOHBI, OapXaHbl);

- cCHeroBas psiOb;

- apparudeckue (OTyKIal0IINe) BaTyHbI.

Xoamucmotii penvegh

XOoJIMBI — 9TO TIOJOXHUTENbHBIE  (OPMBI perbeda, OTHOCUTEIbHBIC MPEBHIIICHUS
KOTOpBIX He 60see 200 Mm.

ITo ycnoBusiM 00pa30BaHusl CPEIU XOIMUCTHO20 pelibeqhd BBIIEISIOT:

I Cxynonmypuwiii penveg — d1eMeHTapHbIe (OPMBI BRITOUYCHBI W3 KOPEHHBIX MOPoJ. Mx
TPaHUIBI HE COBMAMAIOT C TPAHUIIAMH TTOPOJI, CIATAIONINX 3TH (POPMBIL.

Il Axxymynamuensviti penrved — dJIEMEHTapHbIe (OPMBI  BO3ZHUKIM B pe3yJbTaTe
AKKyMYJISITUBHBIX IIPOLIECCOB, X TPAHUIIbI COBIA/IAIOT C TPAHUIIAMU CJIAraroIIux MOpoJ.
I CxynonmypHhuwiii penveg

CkynbITypHBIH penbed MOXKET OBbITh BHIPAXKEH B BUJIE:
A Menxonecounozo penvegha, KOTOPHI BOSHUKAET B PE3YJIbTaTe Pa3pyIICHUS TOPHOU

CTpaHBbI.
Boiensor ciaeayromuye BUabl METKOCOITOYHHUKA!
- TPSIOBBIN;
- TPUBOBBII;
- YBAJIIUCTBIH;
- KOHMYECKUH — YCEYCHHBIC KOHYCHI (IIOKBI, 0K, YEKY, IUXaH);
- KyIIOJIOBUIHBII;

- CTOJIOBBIH (C TUIOCKMMU BEPIIMHAMHU );
- KolTac (penbed «OBEUbUX) CKall);
- KoTtypTac (penbed «mepOoaThixy CKam)
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5 Aowippi — monoxutenbHble (OPMBI Pa3IMYHBIX OYEPTAHWHA B IUIAHE, CIIOKEHHBIC
NECCOBUIHBIMU CYTIIMHKAMU U PHIXJIBIMU OCAI0UHBIMH 00pa30BaHUSMHU.
11 Axxymynamuenwviii XOMMHUCTBIA penbed) MOXKET ObITh 00yCIIOBJICH JAeiCTBUEM
pa3zHoo0pa3HbIX (akTOpoB. B 3aBUCMMOCTH OT reHe3uca BhIACISIOT:
- DOJIOBBIM - 3TO AIOHBI, OapXaHbl, OYTPUCThIEC IECUAHBIE XOJIMBI;
- JIEHUKOBBIN — MOPEHBI, KaMbl, IPYMJINHBI, O3Bl
- OPraHOTEHHBIN - KOPAJLTOBBIC PUPHL;
- TEXHOT€HHBII - KypraHbl, TEPPUKOHBI;
- ByJIKAHUYECKUI — BYJIKaHbl, TPSI3€BbIC BYJIKAHbI, T€H3EpHbBIC COMKHU.
1o BeICOTE XOJIMBI IETATCSA:
- HU3KHUE - OTHOCHUTEIIbHBIC MPEBBIMICHUS KOIEOMIOTCs OT 25 10 50 M;
- cpeqaue - 50— 100 m
- Beicokue - 100 — 200 m.
KoHTpoJibHBbIE BOPOCHI:
1.ITonarue reomoponoruueckoro Janamadra.
2.J1aTh reHEeTHYECKYIO KJIaCCU(PUKAIIHIO TOP.
3. Oxapakrtepu3yiite 00pa3oBaHUE U SBOIOIHIO TOP
4.]1aTh TeHETHYECKYIO KJIaCCU(PUKAIMIO PABHUH
5. Oxapakrepu3oBaTh 00pazoBaHHe U MOp(POMETpHUUECKUE TPU3HAKN PaBHUH?
6.Kak 00pa3yroTcst AeHyIallMOHHbBIE U aKKYMYJISITUBHBIC PABHUHBI?
7. Ha3oBuTE TUITBI paBHUH IO MOP(OIOTHUECKOMY TUITY?
Ypok Ne 24
Tema : Meroabl reoMop@oIOrH4eCKUX HCCICI0BAHUN M MeETOAbl HCCIACA0BAHMM
4YeTBEPTUYHON re0JIOruu
ILnan:
MeToabl reoMopdoJI0ru4ecKux HCCJIeI0BAHUI - Mopdorpaduveckue,
MoOp(poMeTpHUUYeCKHe, re0JIorHYecKne, reorpapuyeckue, HCTOPUKO-reomMopdosiornyeckue,.
reopuznyecKkue, TOINOreoJe3H4ecKrue, AUCTAHIHUOHHbIC, HMCTOPHKO-apXeoJoru4ecKue
JKCIIepUMEHTAJIbHbIE
Memoo (rp. methodos) — 310 crmoco6 mo3HaHus 00BEKTa MCCIEAOBAHHS, T.€. MPOIECC
cbopa nndopmanmu (hakTUIecKoro Marepuana) 00 00ObEKTe, €r0 OCMBICIICHHE, CHHTE3 U aHAJU3.
Meton onpezenser cnocod UCCIEOBAHUS U OCYILIECTBISETCS] COBOKYITHOCTBIO IIPUEMOB,
T.e. Memoouxou. B reoMop(hoIOrniuecKux HCCIeJOBAHUAX UCIOIB3YIOT CIEIYIOIUE OCHOBHBIC

METO/IbI HCCIICTIOBAHMI penbeda: MOP(OTIOTHIECKUH, MopdodaruaabHbIi,
MOpGhOCTPYKTYPHBIH, MOP(OHEOTEKTOHUYECKHIA, Mopdoreorpapuueckui,
MOP(POIMHAMUYECKUH, Tajgeoreo-MophoOrHIecKuii  (3aBepIIaromuii, yCTaHABJIUBAIOIIHI

ATANHOCTb PAa3BUTHUS peibeda, ero HampaBICHHOCTh U T.J.).

OTH METOABl HCCIENOBaHWsS OOBIYHO MPHMEHSIOTCS OIHOBPEMEHHO U TECHO
MePeTUIeTaIoTCSl.

Keunmsccenyusi  reomopdornorun — 2eomopgponozuueckue kapmol. VX HaydHOE
3HAUYEHWE W  KA4YeCTBO  ONpPENENsIeTCs  YPOBHEM  TeoMOpP(ONOTHYECKHX  3HAHHA.
I'eomopdonornveckne KapTel pa3sHOOOpPa3HBI KaK MO MamTadam, Tak U MO cojepkanuto. OHH
COCTaBJISIFOTCA BO BCCX CYIICCTBYHOIIUX MaCLHTa6aX o onpcacjICHHbIM paﬁOHaM nu 110
3aJJaHHBIM TIapamMeTpaM, KOTopble (opMUpYeT 3aka3uuk. FX HECOBEPIICHCTBO OTpaKaeT
CYHIECTBYIOIIME TeopeTHdeckue mpobdiaembl reomopdonorud. Ho HE00X0qMMO MMOMHUTE, YTO
caMmoe XOpolIee ONMCaHNE HE MOXKET 3aMEHHUTH KapTy.

TI'eomopgponozuueckoe kapmuposanue — BaXHEWIass 4acTh reoMOPQOIOTHH, UMEIOIast
OoJbIIIOE 3HAYCHUE IS TEOPUU U TIPAKTHKH.

H3yuumse penvegh 60 6cex e2o npupoOHbIX 83aUMOCEA3ZAX, SHAUUM.

- BBISIBUTH OOJIMK penibeda TEPPUTOPUH, €ro (OPM U WX YaCTeH KaK IMOJIOKHUTENBHBIX, TaK
U OTPHIIATEIBHBIX, UX Pa3MEPhI, paclpeaelieHue B TPOCTPAHCTBE; OCOOCHHOCTH BEPTHKATHHOTO
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U TOPHU3OHTAJIBHOIO pacwieHeHus (T.e. naTh Mopdoyiornueckue U MopdoMeTpHuecKue
XapPaKTEPUCTUKHN);

- U3YYUThH OTJIOKEHUS — MPOJYKTHI pa3pylIeHus penbeda, 00pasyronirecs B MpoIecce ero
dbopmupoBaHus (KOPPEISTUBHBIE OTJIOKEHHUS), YCTAHOBUTh MX TCHETHUECKHE THUIIBI, (aluu u
CBSI3H C HUMU JIEMEHTOB penbeda;

- M3YYHTh COOTHONICHHUS (hopM penbeda ¢ TeOJOTHUYECKUM CTPOCHHUTEM, TITyOMHHBIMH
pazioMaMd M Pa3phIBHBIMU HApYHICHUSIMH, CTPYKTYpHBIMH (OpMamMHu, COBPEMEHHBIMU H
JIPEBHUMH, COCTAaBOM TOPHBIX TIOPOJ;

- BBISIBUTh HOBEUIINE TEKTOHUYECKHE [BIKEHUS, WX THIIBl, WHTEHCUBHOCTb,
HAIPaBJICHHOCTh U CBSI3b C HUMH JJIEMEHTOB penbeda;

- U3Y4HUTh Teorpaduveckyro OOCTAaHOBKY, B KOTOPOH TMPOSIBISECTCS AEATEIHHOCTh
penbedooOpa3yromux  3K30TeHHBIX  (AKTOPOB, W ONPEAEIUTh HUX  3HAYCHUE B
penbedoobdpazoBaHuy;

- WCCIIEIOBATh JTUHAMUKY COBPEMEHHBIX (OCOOCHHO KaTacTPO(PUUECKUX) SHIOTCHHBIX U
AK30TEHHBIX MPOIIECCOB U T€ U3MEHEHUSI, KOTOPBIE OHU MIPOU3BOIAT B penbede;

- BBIICHUTH IOCJIEIOBATEIBHOCTh PA3BUTHS pelibeda W KOPPETSITHBIX OTIOXKEHUH BO
BPEMCHH.

[Tocie BBISCHEHUS STHX BOIIPOCOB COCTABIISICTCS 2e0Mophonocuneckan zpaguka B BUjE:
KapT, pa3pe3oB, mpoduiei u 1.1.

I'eomopdonornyeckas Kapra COCTaBISIETCS Ha TOMOTrpaUYecKOd OCHOBE C TIOMOIIBIO
yCIOBHBIX 3HaKoB. Cocmaenenue dice ne2eHObl K Kapme onupaemcsi Ha Kiaccugukayuio. U,
KOHEUHO CO30aHUe KIACCUDUKAYUU U3YYAeMBIX AGIEHUL — MO YEHMPALbHASL MeopemuyecKas
npobnema 1060l HayKu, 8 m.4. U 2eoMopponozuu.

B Hacrosimee BpeMsi B reoMOp(}oIOTHN TOMYYHIH HauboJiee MUPOKOe PacipoCTpaHEHHE
crenyromue 2 kiaccuukanuu:

Ilepsas knaccugpuxayus pervegpa npeonoscena akademuxom H.I1 I'epacumosvim 6 1946
2. U OTIepUPYIOIas TAKUMH MOHATUSMHU KaK:

2eomexkmypa Mopgocmpykmypa Mopdgockynenmypa
l l l
eauHunel [ nopsaka II mopsinxa III nopsanka
I'eomekmypa - 510 camble KpynHble eauHuLBl penbeda 3emmu (I mopsaka ),

00yCIIOBIICHHBIE CHUJIaMU OOIerIaHeTapHoro Macimrabda u copmupoBasiuecs 6 PZ-MZ aman
pa3BuTHs (MAaTEPUKOBBIE BHICTYIIBI, OKEAHUYECKUE BIAJUHBI, KPYITHBIC TOPHBIE CHCTEMBI).

Mopgpocmpykmypa — TpeuMyUIECTBEHHO KpymHbIe (opMbl penbeda, BO3HHMKAIOUINE B
pe3ynbTaTe B3aMMOJCHCTBUS DK30TCHHBIX M DJHJOTEHHBIX (DAaKTOPOB MpH BeAylIeH ponu
SHJOTeHHBIX U copmupoBaBmmecs B N-Q asman (otmenbHble XpeOThI, KPsSOKUA, MAaCCHBBI,
TJ1aTo).

Mopdghockynonmypa -  dopmbl penbeda IIl nopsiaka, CBOUM MPOUCXOKICHUEM
00s13aHBI 9K30T€HHBIM (pakTOpaM U oOpa3oBaBuinecs 3a Q nepuod (MOpeHHbIE T'PsIbl, OBPArH,
OapxaHbl U JIp.).

Ha ocHoBe ananm3a reoMop(doiorudeckux OCOOSHHOCTEH 3eMHOTO Iapa U OTAEIbHBIX
MaTEpUKOB B CBETE TMOHATUH O MOPPOCTPYKTYpe U TEOTEKType TMOIYYHJIO pa3BUTHE
MPEJICTABICHHE O TeOMOP(OIOTUIECKOM ITare B UCTOpUU pazBuTHs 3eMiau. OCHOBHBIE YEPTHI
COBPEMEHHOTO perbeda 3eMiu CIoXuINCh B KoHlle PZ — Hauaje MZ.

Oty  KIacCMPUKALNUIO UCHONB3YIOT TMPU  COCTABJICHUU JIETEHI OO030pHBIX H
MEJTKOMAaCIITAOHBIX TEOMOP(HOIOTHIECKUX KapT.

Bropas xnaccudukanus HCHONB3YyeTCs I JIETeHI TeoMOpOIIOTUYECKUX KapT
ChEMOYHBIX MaciTaboB. OHa BKIIIOYAET B ce0s TaKME TAKCOHOMUYECKUE SUHUIIBI (KAaTETOPHH):

Knacc Kommnekc I'pynma THT
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l l l !

PaBHuHbBI JleHyanoHHbIN Dpo3uOHHas YUYUTBHIBAETCS
XOJIMBI Mopdomorus +
TOpbI MopQoreHus

[lon munom penvegpa TOHUMAIOT HEKYIO COB0KYHHOCHIb — HEPOGHOCHEN 3eMHOU
noeepxnHocmu, XapakTepu3lyemyrwo  oougHocmoilo  mopgozpaguu, mopgomempuu  u
Mopgpozenuu.

Ycnosuvie 0603nauenua Ttakoro tuma oOIKX TeOMOP(OIOTHYECKHX KapT BKIIOYAIOT
ClIeyIoIlIKe TOKa3aTeI XapaKTepUCTUK penbeda:

Mopdgpocpagpua — otpaxkaercs IITPUXOBBIMU YCIIOBHBIMU 3HAKAMU:

["opsr [ D - crutoriHbie TUHUT
Xommer 1/
PaBHuHBI A — IyHKTHUD

Mopghozenus — orpaxkaercs 1BeToM:  jAeHyaaiuonHsie Gopmbl (D) - KopuYHEBBHIM;
aKKyMyJIATUBHBIE (A) 3aKpalMBAIOTCA TMOJ  I[BET T€HETHYECKHX THUIOB YETBEPTHUHBIX
OTJIOKECHUM:

nemoBuil — d — opaH)KeBBIif;

KOJUTIOBUM — C — KPACHBIN;

COMM(ITIOKIIMOHHBIE — S- PO30BBIH;

AJUTIOBUH — A — CBETJIO-3EJICHBII;

IIPOJIIOBUM — P- OJINBKOBBIH;

o3epHbIe — | — ToIy00ii;

MOpPCKHE — M — CUHUM;

JIETHUKOBBIE - - KOPUYHEBBIN;

GbroBHOTIAHITMATBHBIE — T — TyCKIT10-3€JICHBII;

DOJIOBBIE — V — KENTHII;

XeMOTeHHBbIe — Ch- cepblii;

BYJIKAHOT€HHBIE — [} — TEMHO-3€JICHBIN.

Mopghomempus - nokazbIBaeTCd OTTEHKOM I[BETA.
Bo3pacm — nnaekcaMu B COOTBETCTBUM C T€OXPOHOJIOTHYECKOM MIKAIOM.

[Tpoune ycinoBHbIe 0003HaUEHUs IpUBEIeHBI B [IpriokeHuu.

KonTpoJsibHBIE BOPOCHI:

1. TIlepeuucnute OCHOBHBIE METOABI IeOMOpP(OIOTHYECKUX  HUCCIECNOBaHMM,  Jaiite
MpeACTaBICHUE 00 X 00BEKTAX M MPeIMETax.

2. YTo NOHUMAIOT NIOJI TEPMUHOM «T'€OTEKTypa»?

3. UTo mOHUMAIOT OJ] TEPMUHOM «MOP(OCTPYKTYpa»?

4. YTo MOHUMAIOT MO/ TEPMUHOM «MOP(POCKYIBITYpan?

5. UTo moHUMAIOT T10J] TUTIOM penbeda?

6. Ha kakoii kaprorpaduyeckoit 0CHOBE cocTaBiseTcsi reoMopdoornueckas kapra?

7. Ilepeuncnure OCHOBHBIE KJlacCHU(pUKaLUU penbeda, MpUMEHseMbIe Ul COCTaBICHUS
reoMop(oIoruIecKux KapT

8. Kak gensrcst reomopdosornueckue KapThl 10 COJIEPKaHUI0?

9. Kak gensatcs reoMopQoIorHuecKue KapThl o MacmTady?
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Ypok 25

Tema: IIpuHHUNBI M cXeMbl CTPATUIPA(PUUYECKOTr0 PpPACUIEHEHHS] YeTBEPTHUYHBIX
OTJIOKEHH I

ILnan:

1MeToabl N3y4YeHUSI M aHAJIU3A.

2 TI'eHeTn4eckasi M cTpaTurpapuyeckasi KjiaccupuKanum 4eTBEPTUYHBIX OTJIOKEHHU.

3 I'eosiornueckasi CbeMKa M KapThl YeTBEPTHUYHBIX OTJIOKEHUIA.

['maBHBIMM OCOOEHHOCTSIMH YETBEPTUYHOIO IEpHOJa SABIAIOTCS KaK WHTEHCHBHbBIE
TEKTOHMYECKHUE JBUKEHHUS IOMEPEMEHHOTO 3Haka (+,-) U paHbIX TUIIOB, TaK W LUKJIMYHbIC
M3MEHEHUs KJIMMaTa, BBI3bIBAIOIME MHOTOKDPATHBIE OJIECHEHHUS Ha MOBEPXHOCTH 3EMIIM. JTH
(hakTopbl 00YCIOBHIIN CIIEIYIONINE 3aKOHOMEPHOCTH Pa3BUTUS 3eMIIM B YETBEPTUUHBIN MIEPUOI;
- HEOTEKTOHMYEeCKOoe MpeoOpa3oBaHUE peinbeda: BO3IAbIMAHUE TOpP, MOAHITHE U OMYCKaHUE
CYIIH, THA MOPEH 1 OKeaHOB, H3MEHEHHE OEPETOBON JTHMHHH;

- HaIlpaBJICHHOE U3MEHEHUE KIIMMATA, Y€pPEAOBAHUE OJIEICHEHUM M MEKJIEAHUKOBBIX 3MOX Kak
pe3yNbTaT pPUTMUYHOTO U3MEHEHHUS Naieoreorpaduyeckoi 00CTaHOBKH;

- HEOJHOKDATHBIE OJICICHEHHUSI, BbI3BABIINE CUJIbHBIE MOHM)KEHHS YPOBHS MOpS M OCYLIEHUE
OOIIMPHBIX MEIKOBOTHBIX IIETH(OB,;

- Murpanus u 3Boonus Giaopsl U GpayHbl, I3MEHEHHS UX apeaoB, BBIMUpaHUE 0oliee TPEeBHUX
BU/JIOB U MOSIBJICHHE HOBBIX, IIPUCIIOCOOMBIIUXCS K ITUM YCIOBUSIM.

Oco0OeHHOCTH YEeTBEPTUYHOTO Mepuojia OTPaXKeHbl B OCOOEHHOCTAX YETBEPTUUHBIX
OTJIOXKEHMH, TaKUX KaK:

- 3QJIerarT NOBEPX BCEX MPOYMX OTIIOKEHUN U HE JUAT€HE3UPOBAHBI, T.€. HAXOIATCS B PBIXJIOM
COCTOSIHUH;

- MMEIOT HE3HAYUTEIbHYI0O MOIIHOCTh: OOBIYHO TEpBbIE NECATKH METPOB, B NPEATOPHBIX U
MEXTOpPHBIX BIaJMHAX — COTHU METPOB);

- B IIpeAesiax CyIIH pa3BUThl NPEUMYLIECTBEHHO KOHTHHEHTAJIBHBIE OTJIOKEHUS, MOPCKHE
YETBEPTUYHBIE BCTPEUAIOTCS HA y4acTKaxX TPAHCTPECCUIl U MHTPECCHUl B Mpeiesiax HU3MEHHBIX
paBHuH [Ipukacnus;

- UIMEIOT CJIOKHBIN IIapareHe3 U MeCTPhIN JIMTOIOTUYECKUN COCTaB;

- pacIpoCTpaHEHbI IOBCEMECTHO, 3a UCKIFOUEHUEM OTAEIIbHBIX TOPHBIX YYaCTKOB;

- 3aJIeraloT, KaKk MPaBHUIIO, TOPU3OHTAIBHO, JIUIIH B 00IACTAX MPOSIBICHUS HEOTEKTOHUKHA MOTYT
MMETh HAPYIICHHOE 3aJIETaHuUE;

- CJIararoT akKyMYJISITUBHBIE (POpPMBI penbeda;

- OeHbl OPraHWYEeCKUMHU OCTaTKaMH, HO SIBJISIFOTCSI HOCUTENSIMU KYJIBTYPHBIX CJI0€B (OCTaTKU
YeNI0OBEKa U JKUBOTHBIX, OPY/HS IPEBHETO YEIOBEKa U MPEAMETHI €r0 00MX0/1a).

JInst u3ydeHus: cocTaBa, BO3pacTa M TE€HE3UCa YETBEPTHUYHBIX OTIOKEHUN NPHUMEHSIOT
TaKde METOJbl, KaK: JHUTOCTpaTurpaduyeckuid, auTodanuaibHbIi, OnocTparurpaduveckui,
MaJCOKIMMATHICCKUM, TeOMOP(HOIOTHIECKUN, TPYIIy J1abopaTOpHbIX METO0B U Ap. Ocoboe
3HaUYE€HHE UMEET YCTAaHOBJICHUE BO3PACTa OTIIOXKECHHUIA.

C Hauana mpoaomkuTeNnbHOCTh Q-mepmoma ompenensiiack B 0,2, 3arem 0,5 MiH. JeT.
[ToTom BO3pacTHyIO IUIAHKY CTajd omyckarb: Ao 1,2; 1,8 u gaxe 3-4 muH. ner. B HayuHo-
MONYJIIPHOM T'€OJOTMYECKOW JINTepaType MPUBOAUTCS TaKas IIKaJla BPEMEHH, COMOCTaBUMas C
MPOJOIKUTENHHOCTEIO cyTOK: AR — 12 4.; PR - 64.; MZ-1,44.; KZ-45wMun. uQ — 1 muH.

HyXHO 51 ero BBIAENATh B NEPUOJ, BEIb €r0 MPOJOHKUTEIBHOCTh YPE3BbIYAHO Maja
[0 CpaBHEHUIO C Apyrumu nepuoaamu (24-70 muH. net)? MoxeT ObITh €ro CeIyeT AaBaTh B
F€OXPOHOJIOTUYECKOH IIKAJI€ B paMKaX dMOXHU WUJIM BeKa?

Hewmenkue yuenble AenId YETBEPTUUHBIEC OTJIOKEHUSI Ha!

AJUTIOBUN TUITIOBUI
COBPEMEHHBIC OTJIOKEHHUS
OTJIOKEHHUS BCEMHPHOIO IMOTOKA
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Omunb Or (¢paHi.) BBAETHJ Takde BO3pPACTHBIE EAMHUIBI KaK:  IMOCTIUIMOIICH,
IUIEHCTOIIEH U TOJIOIEH
B Hacrosiee BpeMst mpuHATA Takas KIACCU(PHUKAIMS YETBEPTUYHBIX OTIOKECHU::

Cucrema Hanpa3znen Pazgen 3BeHo
Tonouen Qy Qv
Q Heomneiicronen Qn Q.
[Tneiicronen Qp
Domneiicronen Qg QEn
QE1

/lna onpedenenus 6o3pacma 4emeepmuyHbIX OMA0MHCEHUI UCNOIb3YIOM CHEYUATbHbLE
Memoowl:

1) Meton Bo3pacTHBIX pyOexel Ierecoo0pa3HO MPUMEHSTH IS ONPEACIICHHUs] aKKyM.(popM
(Teppacer)
2) Merox HaTOKEHHBIX (TIPUCIIOHEHHBIX, BPE3aHHBIX) (GOpM
3) Merox KOPPETATHUBHBIX T€TEPOT€HHBIX CHHXPOHHBIX (popM (MeTon Mopdodarirans-
HBIX IIEPEX0JI0B)
— KOHEYHBbI€ MOPEHbI — KaMbl — 03bl — ()MIIOBHOIJISIHOHHBIE TePpPachbl U PABHUHBI —
03epHbIe U ATIOBHAJIbHbIE

BCE ITO €AMHBIN KOMILIEKC IO JIaTepatn
4) Meron aHayoruit
5) Meton aHanu3a penuKTOBBIX (hopM
6) Meron ananmW3a CTENEHH JICHYAHMPOBAHHOCTH (reoMopdosioruyeckas Kapra + Kapra
YETBEPTUUHBIX OTIIOKCHHIA)
7)  Pagmomerpuueckue MeETOIbl, OCHOBAaHHbIE Ha HW3YYEHHUU paclaja paJlOaKTUBHBIX
3JIEMEHTOB:

a) pammoyrnepoxusiii (C*). IpumennM k aepeBy, Topdy, KOCTAM, YIIIIO, HMEIOIIHM
BO3pact 10 60 ThIC. JIET;

0) Kanuii — aproHOBBI — IPUMEHUM K BYJKaHHYECKUM OTIOXKeHUsM oT 4000 ThIC. JIeT 10
N. ImiH. neT; natupoBka oTioxkeHuid ot 100-400 Teic. JieT gaeT OOIbIINE OMUOKH;

B) TEPMOJIIOMUHECIIEHTHBIN METOJ] — OCHOBAaH Ha SIBJICHUH CBEUEHUS MOPOJ U MHUHEPAJIOB
[IPY HarPEBaHHUH

r) HepaBHOBecHO — ypanoBerii (U?*, U?®), nepuox monmypacnana

(HepaBHOBECHOE
COOTHOIIICHHE) U?%* =248 TEIC. NET

Omnpenensercs Bo3pact oT 100 — 500 ThIC. J€T 10 2,5 MIIH. JIET.

7) Apxeonoruueckwii W aHTpomoJioTMueckuii. B Hacrosmee BpeMs paszpaboTaHa cxema
COOTHOIIICHUSI PA3IMYHBIX STAllOB Pa3BUTHS TMEPBOOBITHOTO YENOBEKA U €r0 MaTepUaTbHON
KYIbTYPbl C OIpEIEICHHBIMU MOAPA3ICICHUSIMU YETBEPTUUYHOIO IE€PHOJa, 4YTO IO3BOJISIET
HCIIOJIb30BaTh apXEOJOTUYCCKUE MAMSITHUKH B CTPATHTPAPUIESCKHIX IIEIISX.

BaxHoii 0cOOEHHOCTBIO TMepuoja SBIAIOTCS THUTAHTCKHE MATEPUKOBBIE OJICICHEHMUS,
BBI3BAHHBIE CUIILHBIM MTOXOJIOJAHHEM KIIMMATa.

OO0mupHOe OJeleHEeHWEe OXBaTHJIO CEBEPHOE MOjyllapue C Hadaja YeTBEPTUYHOTO
nepuojaa. MoiHeIi cnoit ibaa (10 2 kM) nokpeiBan banruiickuii u Kanaackuit muTtel U oTcroaa
JIETHUKOBBIE TIOKPOBBI CIHycKaluch Ha or. HOxHee 00JaCTH CIUIOUIHOTO —OJICJCHEHHUS
CyLIECTBOBAJIM  PAlOHBI TOPHBIX OJ€ACHEHUW. [IpyM H3ydyeHUM JIEIHUKOBBIX OTJIOKEHUN
BBISICHWIIOCH, YTO YETBEPTUYHOE OJIEACHEHHUE MPEJICTaBIsIO cOO0N BeCchbMa CIIOKHOE SIBJICHHUE B
UCTOPUHU 3EMIIH: 91OXU 01€0eHEeHUsl 4ePed0BAUCH C MENHCIEOHUKOBLIMU DNOXAMU NOMENTeHUsL.

JlenHuk TO oOTCTynajna, TO HacTymal. XOpolo u3ydeHo oJieneHeHue EBponbl. Ero
neHTpamu Obutn CkaHAWHABCKUE TOpBl U Anbmbl (4 oneneHenwus). [lo okpanHaM NeAHHKA B
MEepUrTISIHaTIbHON 00acTH pacrnojarainuch 3a00J0UE€HHBIE PAaBHUHBI M TYHAPBI, XapakTepHa
CWIbHAsE OOBOJAHEHHOCTH. Talibie BOJBI JICTHUKOB TMEPETIONHSIIA BIAJAUHBI U OTBICKUBAIH cebe
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MyTh Ha 0T K MOpI0. O MOIIHOCTH 3THX BOJ M MPHUTOKOB JAeT MpPEACTaBJICHUE TOT (aKT, YTO
Huenp u [Jon nocturanu toraa B mupuny N . 10 km.

Camoe oOmmpHoe oneneHenue Obuto B CeepHoit Amepuke (60% Bcelt TeppuTopHH,
noxozs 10 obmactu Benukux o3ep).

Cuumarom, umo onedeneHue mMo2io bblmsb 00YCI061EHO:
- KOCMUYECKHUMH IPUYUHAMH — KOJIEOAaHUSIMHU COJTHEYHON MMOCTOSHHOM, N3MEHEHUEM AJIEMEHTOB
3eMHOI OpOUTHI,
- IepeMelleHneM KOHTHHEHTOB U U3MEHEHHEM pelbeda;
- I3MEHEHHEM COCTaBa U COCTOSTHUS aTMOC(hEepHL;
- U3MEHEHHEM KJIMMaTa.

[TocrnenoBaTenbHOCTh JETHUKOBBIX U ILTIOBUATBHBIX (JOMKIJIMBBIX) MEPUOIOB TTOMOTAET
YCTaHOBUTbH BO3PACT HCTOPUYECKUX U apXEOJOTHUYECKUX MaMSATHUKOB.

YeTBepTUUHBIM NIEPUOJ - OSTO BPEMS CTAHOBJIEHHUS W Pa3BUTHS yenoBeka. M oTinoxeHus
ATOTO BpPEMEHU HECYT B cebe mHpoOpMamuio 00 ITOM, B T.H. KVAbMYPHbIX CI05X, KOTOPHIC
HACBIIEHBl KAMEHHBIMU oOpyausMd. OHHM TIOMOTAlOT YCTAaHOBUTH BO3PACT OTJIOKCHHIA.
KameHnHble opynus OTIMYAIOTCSd MO MX Ha3HAYEHUIO - 3TO HAKOHEYHUKH CTpei, KOIHiA,
CKpeOKHM, TIPOKOJIKH, HYKJIEyChl, ortmensl u T.10. (puc. 36, 37). Hx HeoOXxoammo
UICHTUQUIUPOBATH OT MPOCTHIX 0OJIOMKOB I10 PSly IPU3HAKOB:

- HAIMYKE yIapHOTo OyropkKa;

- HaJIM4Ke yJapHOW TUIOIIAIKH;
- HaJIM4ue MepOnHKY;

- HaJIM4Ke PeTyIlu;

- y10OCTBO AepKaTh B pyKE.

Hlanee (B Tabmuiie 7) mpuBEACHBI CBEAEHUs 00 3MoOXax OJICNCHEHHs, (DayHUCTUUECKHUX
KOMIUIEKCaX U apXeOJIOTUYECKUX CTAIMSIX, COTIIACOBAHHBIX KaK 10 BPEMEHH MEXKIy COOOM, Tak U
1o pU3NYECKOMY THUITY YEJIOBEKa, CYIIECTBOBABIIETO B 3TO BPEMSI.

W3ydyenne u KapTHUpOBaHUE YETBEPTUYHBIX OTJIOKEHHH MPOBOAMUTCA B JIETEHAE
T€0JIOTUYECKON KapThl M MO CIELUANbHOM cTpaTHrpado-reHeTndeckoit Jserennae. B mepBom
cllydae 4YeTBEPTUYHBIE OTJIOKEHMSI MOKA3bIBAIOT TOJBKO TaM, /1€ OHU HUMEIOT 3HAYUTENbHYIO
MOIITHOCTh M CKPBIBAIOT IIYOMHHOE T'€0JOrMYECKOe CTPOCHHE; BO BTOPOM — Ha BCEH IUIOIIAAM
cbeMku. C 1978 T. mpU3HAHO CUMTATh U3YYEHHUE W KAPTUPOBAHUE YETBEPTUUYHBIX OTJIOKECHHI
HEOTHEMJIEMOH YacThbl0 T€0JIOTOCHEMOYHBIX pabOT BO BCEX THUIAX pailOHOB, HE3aBHCHUMO OT
paclpoCTpaHEHHOCTH M MOIIHOCTH OTJIOKEHUH, C COCTaBJICHHEM B HUTOre OTAEIBHO
re0JIOTUUECKON KapThl M KapThl YETBEPTHUUHBIX OTIOKEHUM.

Ha kapme uemsepmuunvix omnodcenuii JOMKHBI ObITh MOKa3aHbI:
1) Inomanu pacrnpocTpaHeHHs Pa3IMYHbIX T€HETUUECKUX TUIIOB OTJIOKEHUN, PACUICHEHHBIX 110
BO3pacTy U COCTaBYy.
2) OcobeHHOCTH TEOMOP(POTOTUIECKOTO CTPOCHHUSI.
3) [Taneoreorpaduueckne 0COOEHHOCTH OTIETBHBIX ATANIOB YETBEPTUIHOTO ITEPHO/IA.
4) ®akTUYecKue TaHHbIe O MOITHOCTH, MecTax cOopa dhayHbl U QIIOpEIL.
Ycnosnvie 0603nauenus x HUM pa3padaTbIBAlOTCA C YYETOM CIIEAYIOIIMX TPeOOBAHMIA:
- 2eHemuyecKue munsvl 0MJa0HceHUli— MOKa3bIBAIOTCS 1IBETOM U MHAEKCOM, HalIpUMeEp
SJIIOBUAIIBHBIE - € - CHPEHEBBIN
JeToBHaIbHbIe - 0 - OpaH)KEeBBIi
KOJUTIOBUM - € - KpaCHBIN
COJM(IIIOKIIMOHHBIE - S — PO30BBIN
AJUTIOBUN - 4 - CBETJO3EJIEHBIN
IIPOJIIOBUM - P — OJIUBKOBBIU
o3epubie - | - romy6Goii
MOpPCKHE - M - CUHUHU
JICTHUKOBBIE - J - KOPUYHEBBII
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(GroBUTISIIMOHHBINA - T — TycKi0-3eneHbIi

30JIOBBIE -V - KENTHIN

XEMOTeHHBIE - Ch - cepbIit

BYJKAQHOTE€HHBIE - [} — TEMHO-3€JICHBII

I'ycrota TOHa yOBIBaeT OT IpeBHUX K MOJOABIM. Bce nodyerBepTHuyHBIE 00pa30BaHUS

3aKpalINBAIOTCS TEMHO-()HUOJIETOBBIM I[BETOM.
- UM Oa02uA OTOOPAXKAETCS IITPUXOBBIMU YCIOBHBIMU 0003HaUEHHUSMH (KparoM) TaKKe Kak U
Ha reoJIorTHYecKom Kapre;
- 2eomopghonocuueckoe cmpoenue — OTICIbHBIMU 3HAaKaMU B COOTBETCTBUM C MHCTPYKLUEH K
reojioruueckumM kaptam (cm. [Ipunoxxenue).
- eo3pacm uemeepmuyHbIX OMJI0MCEHUIl — TIOKA3bIBACTCS JATHHCKMMU OYKBaMU WU
pPUMCKHUMU U paMHu, CiIeBa OTKOTOPBIX MPOCTABIIAETCS UHACKC T€HETHUYECKOIO TUIA OTIO0XKEHHM
- al, mll, apH.

KoHTpoJsbHbIE BONIPOCHI:

1.JlaTh onpeneneHre MpUHIUIIAM U METOAaM PAaCUICHEHUS! YeTBEPTHUUHBIX OTIO0KEHUM.
2.0060cHOBaTh peruoOHANIbHBIE U CTpaTurpaduyeckue cxeMbl anTpornorena PK.

3.Kakue reomopdonornyeckre KapTol Bbl 3HaeTe?

4. Kakue KapThl YETBEPTUYHBIX OTJIOKEHUM BbI 3HAETE?

5.KakoBsI ux mMacmTaObl 1 Ha3HAYCHUS?

Ypok 26
Tema: I'eomopdostoruyeckoe kaprorpagpupoBanue U KaprorpadpupoBaHue 4eTBEPTHUYHBIX
OTJIOKEHH I
ILnan:
1.0co0eHHOCTH YeTBEPTHYHOI0 EPHOAA U YeTBEePTHYHBIX OT/I0KeHH .
2.MeToabl H3yYeHHUs] W AHAJIU3A.

l'enemuueckas u cmpamuepaguueckas KiACCUDUKAYUU YeMBEPMUUHBIX OMLONCEHU.
l'eonozuyeckas cvemka u Kapmol YeMBEPMUYHBLX OTIOHCEHULL.

I'maBHBEIMH OCO6€HHOCT§IMI/I YCTBCPTUYHOI'O IICpUOJa ABJIAKOTCA KaK HWHTCHCHBHBIC
TEKTOHHYECKHE JIBU)KEHUS MOMEPEMEHHOro 3Haka (+,-) M paHbIX THUIIOB, TaK U IUKIHYHBIE
HU3MCHCHUSA KJIMMAaTa, BbI3BIBAIOIIMC MHOT'OKPATHBIC OJICACHCHUSA Ha MOBCPXHOCTU Semiu. Ot
(bakTopbl 00YCIOBUIIN CIIEIYIONINE 3aKOHOMEPHOCTH Pa3BUTHA 3eMJIM B YETBEPTUUHBIIN MEPUOI:
- HEOTEKTOHHMYECKOe mpeoOpa3oBaHUE penbeda: BO3IAbIMAHUE TOp, MOJHITHE U OIYCKaHUE
CYIIIK, JHA MOpPEH U OKEaHOB, U3MEHEHUE OEPEroBOM JIMHUM;

- HAIlpaBJICHHOC U3MCHCHUC KJIMMaTa, 4CpCIOBaHUC OHGI[CHCHI/Iﬁ 1 MCEXKIJIICOAHHUKOBBIX J3II0X KaK
pe3yNbTaT pUTMUYHOTO U3MEHEHHUS Naneoreorpaduyeckoi 00CTaHOBKY;

- HCOAHOKPATHLIC OJICACHCHMS, BBI3BABIINC CHUJIBHBIC MOHWXXCHUSA YPOBHSA MOPA U OCYHICHUC
OOIIMPHBIX METKOBOIHBIX IIENIb(OB;

- MHTpaLus U 3BOJIOLUS GIIOpHl U QayHbl, I3MEHEHHUS UX apealioB, BRIMUpaHUe OoJiee APEeBHUX
BUJIOB U MOSIBJICHHE HOBBIX, IPUCIOCOOUBIINUXCS K 3TUM YCIOBHUSIM.

Oco0eHHOCTH YETBEPTUYHOTO TEpUOJa OTPAXKECHBI B OCOOCHHOCTAX YETBEPTUUHBIX
OTJIOKCHHH, TAKUX KaK:

- 3aJICraroT MOBCPX BCCX MPOUUX OTJIOKEHUHU U HE ANArcHC3UPOBAHLI, T.C. HAXOIATCA B PBIXJIOM
COCTOSIHUH;

- UMCIOT HC3HAUUTCIIbHYIO MOIIHOCTL: OGBI‘IHO MEPBLIC JCCATKU MCTPOB, B MPCATOPHLIX U
MEXTOpPHBIX BIIaJUHAX — COTHH METPOB);

- B IpCaciax Cylmu pasBUTbl MNPCUMYIICCTBCHHO KOHTHHCHTAJIBHBIC OTJIOXCHUSA, MOPCKUC
YEeTBEPTUYHbBIEC BCTPEUAIOTCSA HA y4acTKax TPAaHCIPECCUN M MHIPECCHIl B Mpeaesnax HU3MEHHBIX
paBHuH [Ipuxacnus;

- UMEIOT CJIOKHBIM MapareHe3 U MeCTPhIid JIUTOTOTHYECKUM COCTaB;
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- pacrpoCTpaHEeHbI IOBCEMECTHO, 32 UCKJIIOUCHHEM OTAEIbHBIX TOPHBIX YYaCTKOB;

- 3aJIeraoT, Kak MpaBUJIO, TOPU3OHTAIBHO, JIMIIL B 00ACTAX MPOSIBICHUS HEOTEKTOHUKUA MOTYT
MMETh HapyIIEHHOE 3aJIeraHue;

- cllaraloT akKyMyJaTHUBHBIE (PopMbI penbeda;

- OeHBI OPraHUYECKUMHU OCTAaTKaMH, HO SBJISIFOTCS HOCUTENSIMUA KYJIBTYPHBIX CIO€B (OCTaTKU
YeNoBeKa U )KUBOTHBIX, OPY/HS IPEBHETO YEJIOBEKa U MPEAMETHI €ro 00MX0/a).

Jlis u3ydeHHsi cOCTaBa, BO3pacTa M T'eHE3WMCa YETBEPTHUYHBIX OTIIOKCHUU MPHUMEHSIOT
TaKue METOJbI, KaK: JUTOCTpaTUrpapudecKuid, JuTodanmuanabHbli, OnocTpaTUrpaduuecKui,
NAJICOKJIMMATHUECKUI, TeoMOp(OIOrHUECKuil, rpymnmy JadopaTopHbIXx MeToqoB U aAp. Ocoboe
3HaYEHUE UMEET YCTaHOBJICHUE BO3PACTa OTIIOKEHUH.

C navana nponoypkuTenbHOCTh Q-mepuona onpenensuiack B 0,2, 3arem 0,5 MiH. Jer.
[ToroM BO3pacTHyIO IUIaHKY CTald omyckarh: no 1,2; 1,8 m maxe 3-4 muH. ner. B HaydHO-
MOMYJISIPHOM T€0JIOTHUECKON JUTepaType MPUBOJUTCS Takas IIKajda BPEMEHH, COTIOCTaBUMAs C
MPOJIOKUTENBHOCTEIO CYyTOK: AR — 12 4.; PR - 6 u.; MZ-1,44.; KZ—-45wmun. u Q — 1 muH.

HyxHO 71 €ro BBLAENSATH B MEPUOJ, BEIb €ro MPOIOJDKUTEIILHOCTh YPE3BBIYAHO Maja
10 CpaBHEHUIO ¢ ApyruMH mnepuoaamu (24-70 muH. set)? MoxkeT ObITh €ro clielyeT aaBaTh B
TeOXPOHOJIOTHYECKOM IITKaIe B paMKax 3MOXH WJIH BeKa?

Hewmerkue yueHsle Aenual 4eTBEPTUYHBIEC OTJIOKEHUS Ha!

AJUTIOBUN JTUITIOBUI
COBpPEMEHHBIE OTJIOKCHUS
OTIIOKEHHUS BCEMHUPHOIO MOTOKA

Omunb Or (¢paHi.) BBLAETHI TakUe BO3pPACTHBIE EAMHUIBI KaK:  IMOCTIUIMOICH,
IUIEHCTOIIEH U TOJIOIEH
B Hacrosee BpeMst mpuHATA Takas KIACCU(PHUKAIMS YETBEPTUYHBIX OTIOKECHUN::

Cucrema Hanpa3znen Pazgen 3BeHo
T'ononen Qy Qiv
Q Heomneiicronen Qn Q.
[Tneiicronen Qp
Domneiicronen Qg QEn
QE1

/lna onpedenenus 6o3pacma 4emeepmuyHbIX OMA0MHCEHUI UCNOIb3YIOM CHEYUATbHbLE
Memoowl:
1) Meton Bo3pacTHBIX pyOexel Ierecoo0pa3HO MPUMEHSTH JJIS ONPEACIICHHUs] aKKyM.(popM
(Teppachr)
2) Merox HaTOKEHHBIX (TIPUCIIOHEHHBIX, BPE3aHHBIX) (GOpM
3) Merox KOPPETATHUBHBIX T€TEPOT€HHBIX CHHXPOHHBIX (popM (MeTon Mopdodarirans-
HBIX IIEPEX0JI0B)
— KOHEYHBbI€ MOPEHbI — KaMbl — 03bl — ()MIIOBHOIJISIHHOHHBIE TePppachbl U PABHUHBI —
03epHbIe U ATIOBHAJIbHbIE

BCE ITO €AMHBIN KOMILIEKC IO JaTepatn

4) Meron aHayorui
5) Meton aHanu3a penuKTOBBIX (hopM
6) Meron aHanmW3a CTENEHH JICHYAHMPOBAHHOCTH (reoMopdosiorudyeckas Kapra + Kapra
YETBEPTUYHBIX OTIOKCHHIA)
7)  Pagmomerpuueckue MeETObl, OCHOBAaHHbIE Ha HW3YYEHHUU paclaja paJlOaKTUBHBIX
3JIEMEHTOB:

a) pammoyrnepoxusiii (C*). IpumennM k aepeBy, Topdy, KOCTAM, YIIIIO, HMEIOIIHM
BO3pact 10 60 ThIC. JIET;

0) Kanuii — aproHOBBI — MPUMEHUM K BYJKaHHYECKUM OTIOXKeHUsM oT 4000 ThIC. J1eT 110
N. ImmH. neT; natupoBka oTiokeHuid ot 100-400 Teic. JieT gaeT OOIbIINE OMUOKY;

99



B) TEPMOJIFOMUHECLIEHTHBIN METOJ] — OCHOBAH Ha SIBICHUU CBEYCHUS MOPOJ U MHUHEPATIOB
MIPU HarpeBaHUU

r) HepaBHOBecHO — ypanoBeiii (U?%*, U?®), nepuox monmypacnana

(HepaBHOBECHOE
COOTHOIIICHUE)

Onpenensercs Bo3pact ot 100 — 500 TeIc. €T A0 2,5 MIIH. JIET.

7) Apxeonoruueckuil M aHTpomojoruueckuil. B Hactosmiee Bpemsi paszpaboraHa cxema
COOTHOIIEHUS Pa3IMYHBIX STAlOB Pa3BUTHS MEPBOOBITHOTO YEJOBEKAa U €ro MaTepualbHON
KYJIbTYpPbl C OIPEIEICHHBIMU TMOAPA3ACICHUSIMU YETBEPTUYHOTO IE€pUOJAA, YTO TMO3BOJISIET
MCIIOJIb30BaTh apXEOJOTUYECKUE MAMSITHUKHN B CTpAaTUTpaQUUEeCKUX IEsX.

BaxxHoil 0COOEHHOCTBIO TIEpHOAA SIBISIFOTCSI TUTAHTCKHUE MATEPUKOBBIC OJIC/ICHEHUS,
BBI3BAHHBIE CUJILHBIM MTOXOJIOJaHUEM KJIMMaTa.

OO0mupHOe OJeIeHEHNE OXBATHIIO CEBEPHOE TMOJyllapue C Havajla YETBEPTUYHOTO
nepuoaa. MomHbIi cioi abaa (10 2 kM) mokpeiBan bantuiickuii 1 Kanaackuii muThl U oTCrOa
JIETHUKOBBIE TIOKPOBBI CHyCKalWCh Ha fOr. HOxHee 00JacTH CIUIONTHOTO —OJICJCHCHHS
CYIIECTBOBAIM  pPAallOHBl TOPHBIX OJieAeHEHUH. [IpyM H3ydeHUM JEAHUKOBBIX OTJIOKECHHI
BBISICHWIIOCH, YTO YETBEPTUYHOE OJICACHEHHUE MPEICTABISIIO COOON BeChMa CIIOKHOE SIBJICHHE B
UCTOPUU 3eMJIU: 2NOXU 01e0eHeHUs. 4ePed08ANUCH C MEeHCTIeOHUKOBbIMU INOXAMU NOMENTEHUS.

Jlegauk TO OTCTyman, TO HacTynaia. XOpowmo Hu3ydeHo oseneHeHue Epombl. Ero
neHtpamu Obutn CkaHauHaABCKHE TOpbl U Anbibl (4 oneneHenus). [lo okpanHam JeHUKA B
MEPUTIISIHAILHON 001acTH pacmojarainch 3a00JI0UYEeHHBIC PAaBHUHBI M TYHJAPHI, XapakTepHa
CHIIbHAass OOBOJAHEHHOCTH. Talible BOJBI JIETHUKOB MEPETONHSIIN BIAJAWHBI U OTHICKMBANU cebe
MyTh Ha 0T K MOpi0. O MOIIHOCTH 3THX BOJ M MPHUTOKOB JAeT MpPEACTaBICHUE TOT (aKT, YTO
Huenp u [Jon nocturanu toraa B mupuny N . 10 km.

Camoe oOmmpHoe oneneHenue Obuto B CeBepHoit Amepuke (60% Bceit TeppuTopHH,
noxons 10 obmactu Benukux o3ep).

Cuumarom, umo onedeneHue Mo2io bblmsb 00YCI061EHO:

- KOCMUYECKUMH IPUYUHAMH — KOJIEOAHUSMHU COJTHEYHON MOCTOSHHOM, N3MEHEHUEM AJIEMEHTOB
3eMHOI OpOUTHI,

- IepeMelleHneM KOHTHHEHTOB U U3MEHEHHEM pelbeda;

- I3MEHEHHEM COCTaBa U COCTOSTHUS aTMOC(hEepHL;

- U3MEHEHHEM KJIMMaTa.

[TocnenoBarenbHOCTh JEIHUKOBBIX U TUIIOBUATBHBIX (JAOXKUIMBBIX) MEPUOJOB MTOMOIaeT
YCTaHOBUTH BO3PACT HCTOPUYECKUX U apXEOJOTHUECKUX MaMSATHUKOB.

YeTBepTUUHBIN NIEPUOJ - O3TO BpEMS CTAHOBJIEHHUS W pPa3BUTHS yenoBeka. M oTinoxeHus
ATOTO BpPEMEHHU HECYT B cebe mHpopMamuio 00 ITOM, B T.H. KVIbMYPHbIX C105X, KOTOPHIC
HACBIIICHbl KaMEHHbIMU OpyausiMd. OHHM TIOMOTralOT YCTAHOBUTb BO3PAacT OTJIOXKEHHI.
KamenHble opynus OTIMYAIOTCSd MO MX Ha3HAYEHHUIO - 3TO HAKOHEYHUKH CTpei, KOTHiA,
CKpeOKHM, TIPOKOJIKH, HYKJIEyChl, ortmensl u T.0. (puc. 36, 37). Hx HeoOXxoammo
UICHTUQUIHPOBATH OT MPOCTHIX 0OJIOMKOB I10 PSTy IPU3HAKOB:

- HAJIMYKE yJIapHOTo OyropkKa;

- HaJIM4Ke yJIapHOW TUIOIIAIKH;
- HaJIM4ue MepOnHKY;

- HaJIM4ue PeTyIlu;

- y10OCTBO AepKaTh B pyKE.

Jlanee (B Tabnuiie 7) mpuBEACHBI CBEAEHUs 00 3MoOxax OJICNCHEHHS, (DayHUCTUUECKHUX
KOMIUIEKCaX U apXeOJIOTUYECKUX CTAIHIX, COTIIACOBAHHBIX KaK 10 BPEMEHH MEXKIy COOOM, Tak U
1o pU3NYECKOMY THUITY YEJIOBEKa, CYIIECTBOBABIIETO B 3TO BPEMSI.

U?3* = 248 ThIC. 1T

WN3yyeHne W KapTUpOBaHUE YETBEPTUYHBIX OIOKCHUM IIPOBOAMTCA B JIETEHAC
T€0JIOTUYECKON KapThl M MO CIELUANbHON cTpaTHrpado-reHeTndeckoit Jserennae. B mepBom
Cllydae YETBEPTUYHBIC OTJIOKCHHS IOKA3BIBAIOT TOJIBKO TaM, IIE OHU UMEIOT 3HAYUTEIIBHYIO
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MOIITHOCTh M CKpPBIBAIOT IIIYOMHHOE T'€0JOrMYECKOe CTPOCHHE; BO BTOPOM — Ha BCEH IUIOIIAAM
cbeMku. C 1978 T. mpU3HAHO CUMTATh U3YYEHUE W KAPTUPOBAHUE YETBEPTUUYHBIX OTJIOKECHHI
HEOTHEMJIEMON YacCThIO TE€O0JOTOCHEMOYHBIX pa0dOT BO BCEX THUIIAX PAOHOB, HE3aBUCHUMO OT
pacnpoCTpaHEHHOCTH M MOIIHOCTH OTJIOKEHUH, C COCTaBJICHHEM B HUTOTe OTAEIBHO
re0JIOTUUECKON KapThl M KapThl YETBEPTHUUHBIX OTIIOKEHUM.
Ha kapme uemsepmuunbix omnodcenuti JOTKHBI ObITh MTOKA3aHbI:
1) Inomaau pacrpocTpaHeHUs Pa3IMYHbIX T€HETUUECKUX TUIIOB OTJIOKEHUN, PACUICHEHHBIX 110
BO3pacTy U COCTaBYy.
2) OcobeHHOCTH TEOMOP(POTOTUIECKOTO CTPOCHHUSI.
3) [Taneoreorpaduieckne 0COOEHHOCTH OTIEIBHBIX ATANIOB YETBEPTUIHOTO MTEPHO/IA.
4) dakTUYecKue TaHHbIe O MOITHOCTH, MecTax cOopa (hayHbl U QIIOpEIL.
Ycnosnvie 0603nauenus x HUM pa3padaTbIBAlOTCA C YUYETOM CIIEAYIOIIMX TPeOOBAHMIA:
- 2eHemuyecKue munsvl 0MJa0HCeHUll— MOKa3bIBAIOTCS IBETOM U MHAEKCOM, HalIpUMEp
SIIOBUAJIBHBIE - € - CHPEHEBBIN
JeoBHaIbHbIe - 0 - OpaH)KEeBBI
KOJUTIOBUM - € - KpaCHBIN
COJHM(IIIOKIIMOHHBIE - S — PO30BBIN
AQJUTIOBUN - 4 - CBETJIO3EJIEHBIN
IIPOJIIOBUN - P — OJIUBKOBBIU
o3epubie - | - romy6Goi
MOpPCKHE - M - CUHUHU
JICTHUKOBBIE - J - KOPUYHEBBII
(GroBUTISIIMOHHBIA - T — TycKi0-3eneHbIi
30JIOBBIE -V - KENTHIN
XEMOTeHHBIE - Ch - cepbIit
BYJKAQHOTE€HHBIE - [} — TEMHO-3€JICHBII
I'yctora ToHa yOBIBaeT OT APEBHUX K MOJOIBIM. Bce noueTBepTHUYHBIE OOpa30BAHUS
3aKpalIUBAIOTCS TEMHO-()HUOJIETOBBIM I[BETOM.
- IUMO102UA OTOOPAKACTCS TITPUXOBBIMHU YCIOBHBIMH 0003HAYCHHUSIMH (KParoM) TakkKe Kak 1
Ha reoJIorTMYeCcKOm Kapre;
- 2eomopghonocuueckoe cmpoenue — OTICIbHBIMU 3HAaKaMU B COOTBETCTBUM C MHCTPYKLUEH K
reojioruueckumM kaptam (cm. [Ipunoxenne).
- eo3pacm uemeepmuuHbIX OMJI0MCEHUll — TIOKA3bIBACTCS JATHHCKMMU OYKBaMU WU
PUMCKHUMU U paMHu, CiIeBa OTKOTOPBIX MPOCTABIIAETCS UHACKC T€HETHUYECKOIO TUIA OTIO0XKEHHM
- al, mll, apH.

KoHTposabHbIe BONpockl
IJIutocTpaturpaduueckuii MeTo/,
2 JIutodanuanbHbIi METO
3buoctparurpaduyecKkuii METO/I,
4 TlaneokIMMAaTUYECKUI METO/,

5 T'eomopdonorunuecknii METO/I.

Ypok 27
Tema : HeorekToHMKa M pesabed

ILnan:
1 HeorekToHMKA U penbed.
2 MeToabl YCTAHOBJIEHHMSI M H3yYeHHS] HOBEHIIMX H COBPEMEHHBIX TEKTOHMYeCKHX
ABHMKEeHHU I, X OTPasKeHHe B peibede.

Heomexmonuka Wi Hogeuwias meKmMOHUKA W3y4aeT TEKTOHUYECKUE JIB)KCHHS H
CTPYKTYPBI, (GOPMUPYIOIIHECS B HEOTE€H- YETBEPTUYHOE BpPEMSI.
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MHorue nmpuMepsl CBHACTEIBCTBYIOT O TOM, YTO UYETBEPTUYHBIA MEPHOJ HE SBISETCS
BPEMEHEM MOKOsI, a MHOTHE HEPOBHOCTH 3€MHOI MOBEPXHOCTU 00YCIOBIEHBI TEKTOHUYECKUMU
JIBUKCHHUSIMHA 36MHOU KOPBI. DTH JIBMKCHUS TPAAUIIMOHHO TOIPA3ACTSIOTCS Ha: KoliebaTeIbHbIC
(ameiporeHUYecKre), CKiaauaThie (MJTMKATHBHBIC) U pPa3phIBBBHBIC (M3 HIOHKTUBHBIC).

Ipumepul konebamenvHvix HEOMEKMOHUYECKUX OBUNCEHUL
1) [ToGepexbe [Nonnmanauu — B HACTOAIIEE BPEMS HAXOAUTCS HUKE YPOBHS Mops. OT 3aTOIICHUS
CIacaroT 1aMOBbl, CTPOUTEIHCTBO KOTOPHIX Hayanoch B X — X1 Bekax.

2) Heanmonuranckuii 3amuB: B T. [Torryonu ectb xpam Cepanmca (6or Connma). B XVII B. Obutn
MIPOBEJICHBI €T0 PACKOIKH, KOTOpbIe Mmokasanu, uro 2000 neT Hazan oH ObLT 3aToruieH Ha 8-10 M
(KOJIOHHBI U3bE/IEHBl KaMHETOUllaMH). B HacTosIiee BpeMs OH CHOBa MOTPYXKaeTcs B BOIY, ykKe
HaXOJsICh Ha 2,5 M HIKE YPOBHS MOPSI.

3) TammuH 1 OKPECTHOCTH MOJHUMAIOTCS Ha 3,7 MM/TOJ

4) Pura omyckaercs Ha 1,6 Mm/ron

5) Ilob6epexnve OpaHiuu omyckaercs Ha 33 MM/ToJ

6) Teppacbl CpeaquzeMHOro MOpsl YK€ B TIOCJIETIEAHUKOBbLE OKa3aJuCh MOAHATHI Ha BbicOTy 100
M

7) bputaHckue oCTpoBa TaKKe B IOCIENEIHUKOBbE NPUNOAHATH HA 30 M

8) Octposa llInuidepren - Ha 50 m

9) I'peHnangusi - HA HECKOJBKO COT M

10) Anrapkruaa - g0 100 m

11) Uccrix-Kynb - ero ceBepHsblif Oeper mogHuMaeTcsi, 1 TaM 00pa3yloTcsl IeNbThl, a I0XKHBIN —
OITyCKaeTCsi C 00pa30BaHUEM ICTyapHeB.

OmauyumenvbHble NPUIHAKU KOJIEOAMENbHBIX O8UNCEHUIL

- MEJUVICHHBIE 110 BPEMEHH;

- 3aXBaTHIBAIOT 3HAYUTEILHBIC IJIOMAAN 3eMIIH;

- COBEpIIAIOTCA MO0 pajnycy 3emilu;

- TIONIEPEMEHHOro 3Haka - OOJIaCTH, WCIHBITHIBAIOIINE TIIOJHATHS, CO BpPEMEHEM

OITyCKaloTCs U
Haob6opor;
- HE HapyIIaIOT ePBOHAYAIBHON CTPYKTYPHI;
- TOPOXKIAIOT TOPU3OHTAIBHBIC CTPYKTYPHI.

Memoovl uzyuenus HeomeKmoHUUecKUxX 08UIHCEHU

I Hucmpymenmanvhsie memoont
1) AcrtpoHoMuueckue (IOBTOPHOE OIpEeNIeHHEe IIUPOTHl MECTHOCTH, Tak, 0. Cunmims
repemMeniaeTcsi B CTopony Mranum)
2) 'eodmsuueckue (HAaKJIOHOMEPHBIC)
3) 'eone3ndeckue (MOBTOPHOE HUBEIUPOBAHKE, TPUAHTYJIISIINS)
4) I'maponoruyeckre — 3aMepsl ¢ IOMOIIbI0 QYAIITOKA U MOpeorpada ypoBHS MOPS.
Il I'eonocuueckue memooot
1) Inst obnacreit NOAHATUN — KOppeNsiTHbIE 00pa3oBaHus
2) [Ins oGnacTeit omyckaHus - METOJ] MOIIHOCTEHN U (aruid
LI I'eomopghonocuueckue memoowt
1) dnst oGnacteit onyckanusn:

- morpe0eHHbIEe TePPAaCHI;

- QJUTIOBHAJIbHBIC YEXJIbI,

- 0yxThI (ObcKas ry6a);

- 3aTOIUIsIEMbIE TOPPSHUKY;

- IOIBOJTHBIC JOJHHBL;

- MEaH/PHI.
2) Ans obnacreit noonamus:

- IO/IHSITHE NIEHETUICHA;
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- pacwJIeHEHHBIH penbed;

- Teppackl JOJIUH U a0pa3suOHHBIE;

- BUCSIYUE JIOJIMHEI;

- PEJIUKTOBBIE 03€pa;

- APYCHOCTH KapcTa;

- OeperoBbIe BaIbl.
1Y I'eocpagpuueckue memoowt

- OuoreorpagpuIECKuii;

- TUMHOJIOTUYECKHUIL;

- apXEOJIOTUUECKHH (aHAJIN3 MaMSATHUKOB, UX PACIIOJIOKECHHS ),
V Ucmopuueckuii (pactoioXeHne MOPTOB, KPYIMHBIX TOPOJOB U T.11.)

I'eomopdonoruyeckre  METOABI  BBISBICHUS ~ HEOTEKTOHMYECKUX  JIBWXKCHHHU
pazHooOpa3Hbl U Hanbosee 3¢ hekTuBHBI. Cpenn HUX MOTYT OBITh OTMEUYEHBI MHOTOUHCIIEHHBIE
npueMbl 00paboOTKH MOpPGHOMETPUYECKHX JaHHBIX, aHAJIU3 IMOBEPXHOCTEH BHIPAaBHUBAHMUS,
PEUHBIX © MOPCKUX Teppac U MHOTHE JIPYTHE.

KoHTpoJsbHbIE BONIPOCHI:

1. YTo uzyyaer HEOTEeKTOHUKA?

2. [IpuBeauTe OTIMYUTENHHBIC TPU3HAKU KOJIEOATEbHBIX IBUKCHUM.

3. IlepeuricnuTe METOAbI U3YYEHUS] HEOTEKTOHUYECKHUX JIBHKEHUM.

4. ITpuBeaure nepedeHs GopM penbeda, XapaKTEPHBIX JJIs 00JacTel OMyCKaHuUs.
5. [IpuBenute nepedeHs Gopm penbeda, XapaKTEPHBIX I 00J1acTeld TTOTHSTHS.

HNPAKTUYECKHUE 3AHATUSA
Ypox Ne28Tema : 3HAKOMCTBO € TOPHBIM KOMIIACOM
ILnan
1) VYcrpoiicTBO rOpHOro KomMmaca
2) Metoabl u3mMepeHust
3) Omnpenesienusi a3MMyTa NPOCTUPAHUS U MATEHUSI

4) H3MmepeHus yIjia MajeHusl IIacTa

MoOHOKJIHHAIM TPEACTABISIOT COO0H TOJIIMU IUTACTOB TOPHBIX MOPOJ], PABHOMEPHO HAKJIOHEHHBIX B OJTHY
CTOPOHY Ha 3HAYUTEIHHOM NPOTSHKEHUH (puc. 47, a)

dJiekcypaMM Ha3bIBAIOTCS YCTYNOOOPAa3HbIe HAPYIICHHUSI TOPU30HTAIBHO (MITH MOHOKITMHAIBHO) JISKAIIUX
wractoB (puc. 47, 0). @uekcypsl OOBIYHO BO3HHKAIOT IPH OJIOKOBBIX CMEMICHUSIX HIDKENeKamux mopox. [lpu
CMEIICHUSIX HEOOIBIIONW aMIUIUTY/AbI Pa3pbiBa HE MPOMCXOAUT, HO MOIIHOCThH ITOPOJ] B 30HE CIIBUra YacTO ObIBAET
COKpameHHOH. Y (rekcyp pa3nuyaroT HUXKHEE, COSAMHHUTENbHOE U BepXxHee KpbUibs. COCTUHUTEIBHOE KPBLIO
MPECTABISIET COOOM YIaCTOK, HA KOTOPOM IUIACTBI KMEIOT KPYTOi HAKJIOH M COKPAILICHHYIO MOIIHOCTb.

Ckaikoo0pa3yromye JBIKCHUS HATIISIHO MPOSBIISIOTCS B 00pPa30BaHUM IUIMKATHBHBIX JMCIOKAIUN —
cxinanok. Ckiaaku — 3TO M3rHOBI CIIOEB TOPHBIX MMOPOJ 0e3 pa3pbiBa CIUIOIIHOCTH, IOJ JEHCTBHEM JaBIICHHUS.
CkJaiki SIBIISIOTCS. OCHOBHOM (pOpPMOHM IUIMKATHBHBIX quciiokanuid. OHM OBIBAIOT JBYX OCHOBHBIX BHIOB —
AHMUKIUHATbHBIE N CUHKAUHATbHbIe. AHTUKINHAIBHBIMA Ha3bIBAIOTCS BBINYKJIbIE CKIIAQJIKH, B KOTOPBIX ILIACTHI
NajaloT B MPOTUBOIOJIOXKHBIE CTOPOHBI, @ B IIGHTPAJIBbHBIX YaCTSIX 3ajJeraloT Oosiee APEBHUE MOPOJBI, YeM Ha
nepudepuu.

CHHKJIHMHAJIBHBIMHY HA3bIBAIOTCSI BOTHYTHIC CKJIAJIKH, B KOTOPBIX MUIACTHI MAAI0T HABCTPEUy APYT APYTY,

a B CHTPAJIbHBIX YaCTSAX PACIONATAIOTCs 00JIee MOJIO/IBIE TOPOIbI, YeM Ha nepudepun

Kpbl.]]bﬂ — OOKOBBIE YacTH CKJIaJAKH.
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Hlapuup* — nuHUSA, TPOXOAAMIAs Yepe3 TOYKHM MAaKCUMAJIBHOTO Tiepernda Jo0oro W3 IUIAcTOB,
00pa3yrommx CKIaaKy. B NpomonbHOM BEpTHUKAIBHOM pa3pes3e IIapHUP HEPeAKO BO3IABIMACTCS W IIOTPYKAETCS
(yHzymupyer).

3aMOK — y9acTOK CKJIagKd B OOJIACTH IIApHHUpA, TZe MPOUCXOTUT Mepernd KpbuibeB. MHOTIA 3aMoOK
AHTHUKIMHAJIBHON CKJIaJKM Ha3bIBAIOT CBOJOM, a 3aMOK CHHKJIMHAINA — MYJBAOH. .  YroJa CKIagKd — Yrod,
3aKITIOYCHHBIA MEXIY KPBUIBSIMHU CKIIAAKH, MBICIIEHHO MPOJIOJDKCHHBIMH JI0 UX TIEPECEeICHUS.

OceBasi TMOBEPXHOCTh — BOOOpakacMas MOBEPXHOCTh, MPOXOJAIIAs Yepe3 IIAPHUPBI BCEX IUIACTOB
cxnanku. Ock ckiaanku (oceBasi JMHUS CKIAJKH B IUIAHE) — JIMHUSI TICPECCUCHHSI OCEBOM TTOBEPXHOCTH CKJIAJKHU C
TOPU30HTAIBHOMN IIOCKOCTBIO. SIAPO CKIaIKKM — TOJIA TOPHBIX MOPOJ, CATAIONINX 3aMOK aHTHKIUHAIBHBIX U
CHHKJIMHAJIbHBIX CKJIaJO0K.

* - M.A. YCOB 3Ty JIMHUIO Ha3bIBAET OCHIO CKIIAJIKH, A IIAPHUPOM — JINHHUIO MIEPECEUCHUS KPBUILEB CKIIAIKU
BBIIIIC 3aMKa.

Hlupuna CKJIAIKH - PACCTOSHUEC MEXIY KPBUTBSIMH CKIAAKH. [Ipy HanW9uy HECKOJIBKUX MapajuIeIbHBIX
CKIaJJOK MIMPHHA CKIAIKH OIPEACIIeTCS KaK PACCTOSHHE MEXKIy OCEBBHIMH TOBEPXHOCTSIMH JABYX COCEIHUX
AHTUKJIMHAJICH WU CUHKIIMHAJIEH.
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YCTPONUCTBO KOMIIACA

7 o
1" Ero o06bIYHO MOHTHUPYIOT Ha MIPSAMOYTOJILHOI MIACTHHE.

Ha numb6e xomnaca aenenust uayT ot 0° 10 360° B
HATPaBIICHUU MPOTHUB JBHKEHUS YaCOBOU CTPENKH. Y
o6o3nauenus 0° crout OykBa C (ceBep), y 90° 6yksa B
(BocTok), y 180° 6ykBa O (ror), y 270° Oyksa 3 (3amapn).
C (ceBep) u O (1or) pacronokeHbl IPOTUB KOPOTKUX
CTOPOH KOMIIaca;

B (Boctok) u 3 (3anaa) — NpOTHUB €ro JUIMHHBIX CTOPOH.
B nenTpe koMmaca yctaHOBJIEHA KOPOTKasi BEpTHUKAIbHAS
0Cb, BOKPYT KOTOPOH B TOPU3OHTATIBLHON MIOCKOCTH MOXKET
BpalllaThCsl MarHUTHAs CTPEJIKA C YEPHBIM (CUHUM) Ce-
BEPHBIM U CBETJIBIM (KPACHBIM) I0KHBIM KOHIIAMHU.

1-nnacruna, 2- 1um0, 3- KJIMHOMETP, 4- BUHT, 5-
MarHuTHasi CTPeJIKa, 6-CTeKJI0 U KpelieHue, 7- appeTup,
8- moay1umo.

[TocpencTBoM appeTnpa MarHuTHas CTPEJIKA MOXKET ObITh MIPUITOIHATA KBEPXY, IPHKATA K CTEKITY
KOMIIaca U BbIBEZIEHA U3 IEHCTBUS WK, HA00OPOT, OIyIlIeHa Ha OCTPUE BEPTUKAIbHON OCH U BBEJCHA B
JeHCTBUE.

[Tpu moMoIM MarHUTHOM CTPEIKHU U JTUMOa OTPEICISIOT a3UMYThI pa3IMYHBIX HAIPaBJICHUN BooOIIe, a
TaKXe a3MMYThI IPOCTUPAHUS U TIaIeHUs CIOEB.

Bropoii gacTeio kommaca sBistoTes KiauHomerp (orBec K) u momynum6 ¢ nenenusimu ot 0° 1o 90° B
00e CTOPOHBI.

KnuHoMeTpoM U ieneHus MU Ha OTYIUMOe ONpeAeTsOT YIibl MaleHHs CI0EB.

MeToabI H3MEpPEeHus

[Tpu momo1u TeoIornyecKoro MOJ0TKa OUUIIAIOT Ha MOPOJE IIOMAAKY, COOTBETCTBYIOIIYIO
€CTEeCTBEHHOM CIOUCTOCTH 1opoibl. Eciu
XOTAT BHaYaJle ONPEAETUTh MOJI0KEHHUE
JMHUU IPOCTUPAHUS IJ1acTa (IIpH yriax
nageHus > 10°), npunaroT miacTuHKe
KOMITaca BEPTUKAJIbHOE MOJIOKEHHE.
[IpukiaapIBatOT JUIMHHYIO CTOPOHY KOMIIaca
K IIJIOCKOCTH (€CTECTBEHHOM IIIOLIA/IKE)
IU1acTa Tak, YTOObI KIMHOMETP MOKa3bIBaJl
0°. Bnoip 1IMHHON CTOPOHBI IJIACTUHKU
KoMIiaca Npou€pKUBalOT JIUHUIO, KOTOpast
yKa3bIBaeT HAINpaBJICHUE IPOCTUPAHUS
macta (BI'). Ecu cnauana xorsr
OIIPENIeNIUTh MOJI0KEHUE IMHUN NaIeHUS
(npu ManbIX yriax najeHus IjacTra),
NPUIAIOT TUTACTHHKE KOMIIAaca BEPTUKAIBHOE
nonoxxenue (Ab).

[IpuknanpIBaoT AMTMHHYIO CTOPOHY KOMIaca
K IUIOCKOCTH IJIacTa TaK, YTOObI KIMHOMETP
NOKa3bIBaJ MAKCUMAIIBHBIN yroi. JTo U
Oynet yrou najenus cios. [lo quHHOM
CTOPOHE IJIACTUHKU KOMITaca MPOYEPKUBAIOT

JIUHHIO, KOTOPAs YKa3bIBAET HAMPABJIEHKE A/ leHHs
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Ypox Ne29Tema : CocTaBjieHHe U BbIYEPUYUBAHHUS F€0XPOHOJIOTMYECKOH MIKAJIbI

Tompazneneryst
cipaturpadeckie TEOXPOHQIONVYECKHE

Donorema Don

Opatema (rpymma) Opa

Cucrema Tlepuon

Otnen Omnoxa

Slpyc Bex

3oHa Pasza

3BEHO Ilopa

I'eoxpoHoJi0THS 3eMHON KOPBI

['eoxpoHonoruyeckas Crpaturpaduueckas
1IKana: nIKasia:
1. Don 1. DoHorema
2. Opa 2. I'pynna (3parema)
3. Tlepuon 3. Cuctema
4, Dnoxa 4. Otnen
5. Bek 5. SApyc

DoH: KpunTo30i (nokemOpuit), Ganepasoii.

Opa: apxei, IpoTepo30i, Majieo30i, Me3030M, KAHO30M.

[Tepuon: keMOpHICKHI, OPAOBUKCKUM, CHITYPUHCKHH, TCBOHCKH,
KaMEHHOYTOJIbHBIN, IEPMCKasi, TPHACOBBIN, FOPCKUH, MEJIOBOM, AJICOr€HOBBIN,
HEOTr€HOBBIM, YETBEPTUYHBIN.

Otnensl OT 2 103, TOABKO B YETBEPTUUHOM MEPHUOJIC UX 4.
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FEOXPOHO/IOMNYECKAA LLUKAJIA (CTPATUTPAPUYECKAA LLIKAJIA)

pa (3pamema) | | Mepuod (cucmema) |MH0.| 3noxa (omden) | UHAeKc Cped.npod., MaH.nem
nepuos, BO3pacT
Qu
Quy
YeTBEpPTUYHbIN Q 0,7
Q
MavoueH N2
o (BepxHui)
HeoreHoBbI (HeoreH) Muiolien N 25
KaliHo3olickas (HiKHI) ! 6543
) ") OnvroueH p3
(kaliHo30Ui) (sepxrnii)
SoueH
KZ (cpegHuit) PZ 41
Py
MNo3gHAn K2
o ( 1)
Menosoii (men) e K 70 67+3
(HUKHWIA) !
MNo3gHAn J3
(BepxHuit)
CpepHas -]2
Meso3olickaa (cpeanmuit) 55-58
(me3o30Li) h 16510
Mo3gHAs
Mz T
T,
40-45
Ty
NosaHAa p2
(BepxHwMit) 230+10
p 45
1
MNo3aHasa C3
(BepxHMA)
CpepgHasn CZ
(cpesHui) 65-70
PZZ Cl
Mos30.
(sepx.) Ds
D,
55-60
D,
oo .
2
v ( 1)
(naneosoli) epxY S 35 330410
4 ! -
2
(BepxHuit)
0: 60-70
PZl Ol
PaHH.
o) G
(BepxHuit)
G
70-80
G
Mo3akAs Rs 57030
Mpomepo3solickas (BepxHuii) 2100+100
3 (npomeposod) Rz
% PR R;
S
3]
X
S
S|
Apxelickaa (apxeli)
AR 2700+100




Ypox Ne30 Tema : [TocTpoeHHe reoIOrHYeCKNX pa3pe3oB ¢ TOPU3OHTAIbHBIM 3aJIeraHHEM CJI0€B
ILnan
1) TlocTpoeHue reoJOrHYeCKUX pa3pe3on
2) BbIOOp IMHEHK pa3pe3a

3) 3apanus

I'eonoruueckuii paspes — 310 rpaduueckoe H300pakeHUEe Ha BEPTHKAIbHOM IIIOCKOCTH YCIOBHIMA
3aJIeraHus TOPHBIX IOPO/I, UX BO3PACTa, COCTaBa, MOIIIHOCTH, ()OPMBI T€OJIOTHUYECKUX TEJ, CKIaTIaThIX U
Pa3pBIBHBIX HApyIIEHUH U T. 1.
MubiMU clioBaMU, T€OJIOTMUECKUN pa3pe3 — 3TO IeoJornueckas Kapra BEpTUKAIbHOU IIIOCKOCTH. [Ipu
HOCT POCHHH PAa3pe3a Ie0JIo MBICICHHO «pa3pe3aeT » T EPPHT OPHIO IO OIPEJCICHHOH THHWUH, 34T €M
«ybHpaer » OJHY II0JOBHHY, <CMOT PHT », 4T O BHAHO HA BEPT HKAJIBHOM CPE3E, H HA OCHOBAHHH
«YBHIEHHOT0» CT POHT T'€OJIOTHHECKHH Pa3pes.

I'eonoruueckuii pa3pe3 — BaKHEUIIHIA HIIEMEHT re0JIOTUIECKON rpaduKu, OH TOTOTHSICT U
YTOYHSIET T€OJIOTHUECKYIO KapTy, JaBas HArJIATHOE MPECTaBICHUE 00 N3MEHEHUH T€OJIOTHIESCKOTO
CTpOCHUS ¢ TITyOnHOH. [ 'eosorrmdeckue pa3pe3bl OOBITHO CTPOSITCS BMECTE C KapTOi.

BbIBOP JIMHMU PA3PE3 A
[Tpuctymnast K COCTaBIEHHIO pa3pe3a, He0OX0ANMO BEIOPATh JIMHUIO, BAOIb KOTOPOH OH OyJEeT CTPOUTHCH.
Ecnu npennonaraercst mocTpouTh HECKOJIBKO pa3pe3oB, TO HEOOXOIUMO BHIOPATh M HECKOJIBKO JIMHUH
paspe3oB. KonnuecTBo pa3pe3oB 3aBUCUT OT CII0KHOCTH T€0JIOTHYECKOTO CTPOEHHS TeppuTopun. Ecin
CTPOCHHUE IIPOCTOE — MOKHO OOOMTHCH OHUM Pa3pe3oM, €CIIn
CJIO’KHOE — BBIOMPAIOT HECKOJIBKO JIMHUM Pa3pe30B, OPUEHTHPYS UX TAKUM 00pa3oM, 4TOOBI OHU
MIEPECEeKIIN YIaCTKU ¢ HanboJIee CIIOKHBIM re0JIOTHYECKUM CTPOCHHEM. DTO MOTYT OBITh HHTPY3UBHBIC
MHOT0(a30BbIe KOMILIEKCHI, CIIOXKHAS CKJIaa4aToCTh, Pa3pbIBHBIC HAPYIICHHUS H T. II.
JIuaum pa3pe3oB MpeaoUTHTEIbHEE OPUEHTHPOBATH NEPIIECHIUKYIIIPHO IPOCTUPAHUIO TTOPOJ U
OCHOBHBIX CTPYKTYp. B 3TOM cityuae Ha pa3pese OyayT MOKa3aHbl yYacTKU C Pa3HbIM [eOJIOTHYECKUM
CTPOCHHUEM, MX B3aMOOTHOIICHUS MEXy COOOH, OyAyT COXpaHEHBI HCTHHHBIC YTIIbl HAKIIOHA TOPHBIX
nopoA U T. A. OOBIYHO COCTABIISIIOT Pa3pe3bl, KOTOPHIE IEPECEKAIOT
BECh JIUCT KapThl OT PaMKH 0 PaMKH 110 NpsiMOil TuHUH. [Ipn C0KHOM reoorndeckoM CTpOeHUH, KOraa
HEBO3MO’KHO ITPOBECTH MPAMYIO JTUHHUIO BKPECT MPOCTUPAHUS BCEX CTPYKTYP, AOMYCKAETCS IOCTPOCHHE
pa3pe3oB 1o JOMaHOH JTUHUH. JIoMaHbIe TMHUM BEIOUPAIOTCS TAKKE B TOM CIIydae, eclii He00X0AUMO Ha
OJHOM pa3pe3e M0Ka3aTh YYaCTKHU C PA3HBIM I'€0JIOTMYECKHM CTPOSHHEM, HE IONaJaloIIne Ha IPsMYIO
nunauio. [TonoxxeHre paspesa MOKa3bIBalOT HA I€0JIOTHYECKOM KapTe TOHKUMHU YePHBIMU JIMHUAMH. Touku
NepeceueHNs JIMHUH pa3pe3a ¢ PaMKOH KapThl U TOUKU M3JI0Ma 0003HAYAIOT MPOITUCHBIMU OYKBaMH
pycckoro andaBuTa ¢ TH(POBEIM HHIEKCOM CIIpaBa
BHU3Y 3a paMKoii kapTel. Hampumep, A-A.-Av b~b2 u 1. 1. [Ipu noctpoenun paspesa He0OOX0IUMO UMETh
B BH]lY, UTO CJIEBA PACIOJIArat0TCs 3alaHbIi, CeBepO-3ala Hbli, FOr0-3aMaJHbli U F0KHBII KOHIIbI
paspesa. Takum oOpa3om, OpUEHTHPOBKA pa3pe3a JA0KHA COOTBETCTBOBATH «I1aJ€HHIO» JIMHUHU pa3pesa
Ha TOPU30HTAJIBHYIO paMKy KapThl; MEPUIUOHAIBHBIE pa3pe3bl KPOHSIOT» HANPaBO.
[Ipu moctpoennu pa3pe3oB, kpoMe HHOOPMAIINH, TTOTy9aeMOH MTPH aHAIN3€E Te0JI0rMIeCKON KapThl,
UCTIONB3YIOT JaHHbIE OYPOBBIX CKBaXKHMH, KaHAB M re0(pU3NUECKUX MaTepruasioB. | 1yOuHa, Ha KOTOPYIO
CTpOSIT pa3pes, 3aBUCUT OT MaclITada reoJIoTHUeCKON KapThl, ITyOWHHOCTH paHee MPOBEIeHHBIX
r€0JIOropa3BeI0UHbIX PadOT, BETMYMHBI IPO3UOHHOTO BPE3a, a TAKXKE OT HAAEKHOCTU TITyOUHHON
MHTEPIPETALUH '€0JIOTHUECKUX U reo(U3nUecKuX NaHHbIX. Ha npakTuke paspes B BHIOpaHHOM
Macutabe U300paxkaeTcs oJI0COH, IMUPUHA KOTOPOH PeAKO MpeBbIIaeT 4- 5 cM.

3ajaHus:

Hcnonb3ys Tonmorpaduyeckyto ocHOBY KapThl (Hampumep, Ne 5 macmraba 1:10 000), moctpoutsb
TCOJIOTHYECKYI0 KapTy - HaHECHTE BBIXOABI IJIACTOB, B3SB 3a OCHOBY (paKTHUeCcKWd Marepuai,
pa3MeIIeHHBIM B ceBepo-3amafHoi 4acTu kapTel. Camble IpEBHUE OTIOXKEHHS Ha KapTe - apTUIUINTHI

nepMr, CaMbI€ MOJIOABIC - HM3BECTHIAKH IOPBI. Pacunenenue OTIOXKEHHI - 1O OT/IEIIOB. HOCTpOI/ITB
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TCOJIOTHYECKHHA pa3pe3 B HAIPaBICHUH, TIEPECEKAIONIEM KaK MOXKHO OOJbIe TuIacToB B Macmrade 1:10
000 (mpu BeprukanbHOM MacmTabe 1:1 000). CoctaBuTh crpaturpaduiyeckyro KOJOHKY B MacmTade
1:1000. Beixombl IIACTOB PacKpacUTh B COOTBETCTBHHM C BO3pPacTOM IOpOA (HA KapTe W paspese) u

MMPOCTAaBUTh MHACKCHI BO3pacCTa.

Ypok Ne31 Tema : [ocTpoenne reoOrH4eCKUX KapT €O CKIANYATHIM 32JIeTaHHEM CJI0€B

3amgaHus:
1.0mpenenuts 3IEMEHTHI 3ajJeTaHUs KpBIIbEB CKIAJ0K, IOCIEA0BATEIBHOCTh HAMJIACTOBAHUS U
WCTUHHBIE MOITHOCTH IIJIaCTOB.
2. [locTpouts reosorundeckuii paspes yepes ueHTpaipHbli 610k ¢ C3 Ha FOB.
3. IlocTpouTh TEKTOHMUYECKYIO CXEMY Ha KalbKe (KaK HaKIaJIKy Ha Te0JIOTMYECKYIO KapTy), Tie T0Ka3aTh
CTPYKTYPHBIE 3TaXH, JU3bIOHKTUBBI, OCH CKJIa/I0K.
4. Onucatb MOPGOIOTHIO CKIATO0K U TUIBIOHKTHUBOB.

[IpusHakm  ckmaguaToro  3ameranua  cinoeB.  OmpenencHue  3JIEMEHTOB  3alleTaHus,
MOCJIEI0BAaTEIbHOCTH HAIUIACTOBAHUS M THIA CKIaloK. Mopdonoruueckas XapakTepUCTHKa CKIATOK U
CKJIaMyaToCTH. Bo3pacT oTioXKeHuil: apKko3bl, KBapIUTHI, TNIMHUCTHIE CJIAHLBI - OPAOBUK; MeEpreiu,
W3BECTHAKH OMTYMUHO3HBIE - CHITYP; TIUHEI ¢ (ocHOpUTaMU, KENEIUCThIEC TIECYAHUKH, TITHHBI C TUTICOM -

ropa; Meprejii KpEMHUCTBIC - MEJT. Ortnoxenus pacwiICHEHbI 10 OTACIOB.

Ypox Ne32 Tema : [locTpoeHne reo 0rH4ecKuX KapT ¢ MOHOKJIHHAILHBIM 3aJIeTaHHEM CJI0€B

[lonsaTe MoHOKNIMHHOTO 3aneranus. Hecormacust (mapamienbHOE, YIIOBOE, a3UMyTallbHOE).
OnpeneneHne MOCIEIOBATENIBHOCTH HAIUIACTOBAHUS, 3JEMEHTOB 3aJIETAHHA W HMCTUHHOW MOLTHOCTH
mnactoB. [locTpoeHne reoornyeckoro paspesa u crpaturpaduiaeckoi Kononku (kapta 11umm 12).

3ajaHus:

Hcnonb3ys paxrudeckuil MaTepuall KapThl, pEIIUTh CIEAYIOIINE BOIPOCHL:

1. OnpenenuTh 31€MEHTHI 3aJeraHus, 10CIe10BaTEIbHOCTh HAIIACTOBAHHSI U MOIHOCTH ILIaCTOB

(MCTUHHYI0, TOPU30HTAIBHYIO, BEPTHKAIBHYIO).

2. IlocTpouTh reoslormueckuii paspes mo duaun Ab (HampaBiieHWe JTUHUH pa3pesa 1Mo JUaroHan
KapThl). BepTrukanbHbIi MacmiTad pa3pe3a paBeH rOpu30HTAIFHOMY MacTady KapThl.
3. CocTaBuTh cTpaTUTPaAhUIECKYIO KOJIOHKY.
4. KpaTko onucath HCTOPHIO I€0JIOTHYECKOI0 Pa3BUTHS palioHa KapThl.
Bo3zpact oTiiokeHMiT: H3BECTHSKY, TOJIOMUTHI, TIIMHUCTHIE CIIAHIIBI - KeMOPHii; IECUaHHUKH,
TOHKOCJIOMCTBIE U3BECTHSKH, TIeCUaHbIe TIIMHEI - IEBOH; KOHTIIOMEPATHI, TIIMHBI OYpbIe, KPEMHUCTHIE

HN3BCCTHSIKH - Kap6OH; TJIMHBI CCPLBIC - HUKHAA IICPMb. PacujieHeHBI OTIOXKCHUS 0 OTACIOB.
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YPOK Ne33Tema Onpene.ﬂeﬂne 3JIEMEHTOB 3aJIeraHud MOopo1 HAKJIOHHO 3aJI€rarlolux ToJI1l 1Mo

TPeM CKBa:KHHaM (WM TPeM TOUYKaM).

MCTOI[BI OIpCACJICHNUA MCTUHHBIX 3J3JICMCHTOB 3aJICTAaHUA TOPOA IO TPEM TOYKAM HWIHN TpPEM
CKBa’>XHMHaM.

YcnoBus 3aganus (paccMOTpUM Ha ipuMepe B Tadm.3.1).

BepTukanbHBEIME CKBOXKHHAMH C YCThsMH B Toukax A, B, C, runcomerpuyeckrie (aOCOMOTHBIC)
OTMETKH KOTOpBIX cooTBeTcTBeHHO paBHbI 310, 240, 430 m. [lomceuena KpoBisi HEPTSHOTO IIacTa.
I'myOuHa CKBa)XMHBI OT JHEBHOH MOBEPXHOCTU J0 KPOBIU COOTBETCTBEHHO paBHa: A=410 M, B=240 M,
C=130 m.

OnpenennTs.

a) 2JIEMEHTHI 3aJIETaHuUs TUTacTa (a3UMYT IPOCTUPAHHMS, A3UMYT MAJACHUSI U YTOJl TIaACHWS).

0) ryOMHY IPOSKTHOM CKBaYKUHBI C YCTheM B Touke I, THIICOMETpUYECKas OTMETKa KOTOPOi paBHa

360 m.

MecTa pacnoyioxKeHNs CKBAKHH:

CxBaxxuna B naxogurcs B 540 M oT ckBakuHbl A 110 asumyTty 330°;

Cxpaxuna C pacronoxkena B 660 M 0T CKBaKHHEI A 110 a3uMyTy 85°;

CxBaxxuHa J| pacroyaraercst OT CKBaUHBI A 1o asumyTy 260° Ha paccrosuaun 390 M (tabu. 3.1).
Ypok Ne34Tema [TocTpoeHne BbIX0a HAKJIOHHO 32J1eral0LIero cJosi Ha KapTy ¢ TOPU30HTAISIMHA
pesbeda.

N3o0paxeHre HaKJIOHHO 3aJIETAOIIETO CII0S (€T0 KPOBJIHM WITH TTOJIOMIBEI) C TIOMOIIBI0 W30THIIC.
Omnpenenenue yria mageHus 1macTa mo BeJInunHe 3aoxkenus. OnpeneneHne riryOnHbI 3aJIeTaHus CIIos ¢

romoInbo u3oruric. [loctpoenue momHOro BRIX0Aa miacta (kapra, 4, macmrad 1:1000).
YcaoBus 3aganusl.

1. OHpCI[CJ'II/ITB OJICMCHTHI 3aJICTaHUA IMMOBCPXHOCTU I umn “, JIMHUU BbIXO/Jla KOTOPBIX HAHCCCHBI Ha

kapty. Onpenenuts rIyOuHY 3ajeraHus 3TUX moBepxHocTed B Toukax B, J| wmm C, [I (cm. Tabm. 2.2

BapHUAHTOB).
Tabéauna 3.1.
MecTo pacnonoxeHus: CKBaXXuH
Howmep r ['ryOuHa CKBaKUHBI M 1:10000
UTICOMETPHYECCKHE
BapHanTa | o yCTh CKBAKHH 10 KpOBIH He(PTSHOTO | Ne ckBa- paccTosi- | mo a3u-
() mracta (M) JKUHBI HUE MYTY
A B C I A B C [
B B540 M A 330°C3
Ipumep | 310 240 430 360 410 240 130 ? C B 660 M A 85°CB
bl B390mMA | 260°H03
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B B500 M A 320°C3
0 300 250 400 350 400 250 100 *? C B 600 M A 55°CB
)| B330MA | 250°03
B B500 M A 320°C3
1 250 200 350 360 350 200 50 ? C B 600 M A 55° CB
I B400 M A 180° IO
B B500MA | 330°C3
2 350 300 450 400 450 300 150 *? C B 600 M A 60° CB
)| B300M A 270°3
B B450m A 340° C3
3 300 250 400 250 400 250 100 *? C B 600 M A 50° CB
I B400 M A 90°B
B B500M A 300°C3
4 300 250 400 300 400 250 100 *? C B 600 M A 40° CB
)| B350 M A | 135%0B
B B 600 M A 215%103
5 500 500 100 100 200 100 300 2 C B400 M A 135°10B
)| B 600 M A 135°10B
B B 600 M A 240°103
6 550 550 150 150 250 150 350 *? C B400 M A 155°10B
Ji| B 500 M A 180°1O
B B 600 M A 260°103
7 700 700 200 200 300 200 400 2 C B400 M A 180° IO
)| B550M A 150°10B
B B 600 M A 45° CB
8 100 300 500 150 150 200 250 *? C B 800 M A 130°10B
)| B300M A 330°C3

2. Hanectn Ha KapTy JMHHIO BBIXOAa HAKIOHHOW MOBEPXHOCTH HAIUIACTOBAaHUS (KPOBIH), €CIH
W3BECTHO, YTO B TOYKE A 00HAKAaeTCs 3Ta MOBEPXHOCTb U HMMEET AJIEMEHTHI 3aJIETaHus: a3UMyT TaJIeHUs
150°, yron nanenus 45°. (Tabm. 3.2).

3. Harectn Ha xapTy Ne4 momHBINA BBIXOJ HAKJIOHHOTO TUTACTA, €CJIM H3BECTHO, YTO B TOUKE A
00HaXaeTCs €T0 KPOBJIsI, KOTOPasi UMEET 3JIEMEHTHI 3aJleranus: HanpuMep — a3. naa. 150 KOB; yron

naj. 45. BeprukanbHas MOUTHOCTB cost — 10 M.

Taoéauma 3.2.

Bapuant VYcnosus 3agaHus kapta Ne4
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Howmep Onpenenenue Ne AsumyT VYron Beptuxansnas
3amanue MOBEPXHOCTH TITyOUHBI TOYKHM | MAJACHUS B | TAJCHUS B MOIITHOCTb
HAIJIACTOBAHUS | TIOBEPXHOCTH B rpagycax rpagycax ciosi, M
TOYKaX
0 I B, A A 150 45 10
1 I CA A 100 50 20
2 I B[ A 200 40 10
3 I C A A 350 45 20
4 I B, A )| 300 45 10
5 I I.B C 300 40 10

Ypox Ne35 Tema: IlocTpoeHne KapThl M onpeaeIeHHe IPAHMIL

[TonsTHE CTPYKTYPHOU KapThl. MeTOAMKA ITOCTPOSHUS CTPYKTYPHOU KapThl. OmpeaeiieHne TpaHuil
BHEIITHETO U BHYTPEHHETO KOHTYpa HEPTCHOCHOCTH (IPUKOHTYPHOI 30HbI).

[TocTpoenune CTpyKTYpHO#H KapThl U TEOJIOTHIECKOTO pa3pesa (kaprta 31 wam 120).

VY ci1oBus 3aJaHASL.

Hcnonp3ys GakTHUEeCKHU MaTeprall KapThl PEIINTh CICAYIONIME BOIPOCHL: 1) OnpeneanTh
a0COJIFOTHBIC OTMETKH KPOBJIM HE(TCHOCHON CBUTHI 110 JAHHBIM OYpEHHUS B Ka)KIOH CKBaXKHHE

(1 pbI OKOJIO CKBAXKUHBI — 3TO TNTyOHMHA OYpEHHUsT 10 KPOBJIU CBUTHI); 2) MOCTPOUTH CTPYKTYPHYIO
KapTy KPOBIH, ITPOBEIS H30THIICH (CTPATOM3O0THUIICHI) IO TAHHBIM a0COIFOTHBIX OTMETOK KPOBIIH; 3)
OMpeIeNUTh NTyOUHY MPOEKTHBIX CKBaxkuH 1,2,3,4,5 (kapta 31), 1,2,3,4,5,6,7 (xkapta 120); 4)
MTOCTPOUTH TEOJIOTUIECKHUI pa3pe3 B KPeCT MPOCTUPAHUS CTPYKTYPbI, YIUTHIBAs BEPTUKAIHHYIO
MOIIHOCTBH CBUTHI (Ta0:1.3.3); 5) HAaHECTH HA KapTy U T€OJIOTMUYECKUH pa3pe3 IrPaHMIlbl IPUKOHTYPHOM
30HBI HE()TEHOCHOW CBUTHI C YIETOM €€ BEPTHKAILHOW MOIIIHOCTH U TIPH OIMPE/ICIIEHHOM TTOJI0KEHUN

YPOBHA MOA3CMHBIX BOJ. BapI/IaHTBI 3aJaHHsA CM. Tabm. 3.3.

Taoauua 3.3.
Kapra 31 Kapra 120*
Ne AOCOJIIOTHBIE OTMETKH Beprukanbhas AOGcoIoTHBIE Beprukanbnas
BapHaHTa YPOBHS TPYHTOBBIX MOIIIHOCTH IITacTa OTMETKH YPOBHS MOIITHOCTh
BOJ, (M) (cBUTHI) TPYHTOBBIX BOJ, miacTa
(M)
[Ipumep -300 100
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0 -400 150 -400 100
1 -400 200 -400 150
2 -400 100 -400 200
3 -350 150 -350 100
4 -350 200 -350 150
5 -350 100 -350 200
6 -375 150 -300 100
7 -375 200 -300 150
8 -375 100 -300 200
9 -325 200 -375 125

* - Ha xapre 120 umeeTcst TU3BIOHKTUB, TTOJIOKEHHE KOTOPOTO HEOOXOAMMO OTIPEICITUTh U HAHSCTH

Ha CTPYKTYPHYIO KapTy.

Ypox Ne36Tema: AHAJIH3 Ie0JJOrHYECKUX KAPT ¢ H300pakeHHeM Pa3pPbIBHBIX HAPYIIEHMIA.

Heo0xoaumbl TeOpeTHYeCKIe 3HaHUS 110 TeMe «J|U3bIOHKTHBBD.

DneMeHThl IU3bIOHKTHBA. OmnpenencHue 3JIEMEHTOB 3aJeraHusi IUIOCKOCTH CMECTUTENS, THIIa
HapYIICHUS U aMILTUTYIBI CMEIIEHUS OJIOKOB.

AHanu3 Tu3bOHKTHBOB (Kapta 7, 11, 18,120)

YcnoBusg 3aganus.

1. Ha xapte 7 pemnTs Iu3bIOHKTUBEI A,B,B - onpenenuTs HanpaBieHHE U aMIUIUTYbl CMELLEHUS
1o HUM (TIOJIHYI0, BEPTHKAJIBHYIO, TOPU30HTAIBHYIO aMIUTUTY/bI); AaTh Ha3BaHHE MOPQOIOTHIECKOTO U
KHHEMAaTU4eCKOTO THITa JU3BbIHKTHBA (COpoc, B3OPOC, CBUT, B3OPOCO-CABHT U T.1.).
2. Ha kapTte 11 pemutb AU3BIOHKTHUB - ONPEACTUTh 3JIEMEHTHI 3aJIeTaHus] CMECTUTETIS], BEPTUKAIBHYIO

aMIDTUTYIy CMEIIEHUS U THI TU3BIOHKTHBA (COpOC MM B30POC).

3. Ha xapre 18 pemmTh IU3BIOHKTHUBBI - OINPEICIHTh AMIUIMTYAY CMEIIEHHS OJIOKOB, THII
JU3BIOHKTHBA, BO3pacCT.

4. Ha xapte 120 HaHECTH JU3BbIOHKUB U OIMPEACIUTh aMILTUTYy CMEIEHUs OJIOKOB.

Ypok Ne37 AHAJIN3 reoT0THYECKHUX KAPT ¢ IIMPOKUM Pa3BUTHEM HHTPY3UBHBIX MOPOJ.

HeoOxoaumpl 3HaHUS TEOPETHIECKOT0 MaTepHraa o Teme «MHTpy3UBHBIN MarMaTH3M.

Mopgoiiorust UHTPY3UBHBIX TE€JI, CBS3b 3JIEMEHTOB MPOTOTEKTOHUKHU ¢ (POPMOI MacCHUBOB,
orpejieNieHre Bo3pacTa HHTPY3uid. [locTpoeHre reoIoTHIecKoro pa3pesa u KpaTkoe OlrcaHue

re0JIOTHYECKOro CTPOeHUs paiioHa (kapta 78).

YcnoBusg 3aganus.

I/ICHOHBBY}I (l)aKTI/IHCCKI/Iﬁ Matcpual, pa3MCH.[eHHLII7[ Ha KapTe, pCHIUTh CJICAYIOINC BOMMPOCHI:
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1. TTocTpouTh reosiornyeckuii paspes mno JuHuKM Ab U TPOCTaBUTH MHIIEKCHI BO3pacTa MHPY3UBHBIX

TCII.

2. I[aTB KpaTKOC OIMMCAHUC TI'COJOTHUYCCKOro CTpPOCHUA pPCruoHa, YyJICIUB 0co00e BHHMAaHUE

OIMCAHUIO UHTPY3UBOB (MX MOp(hosioriun) 1 000CHOBaHHUIO UX BO3pacTa.
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