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Beenenne

B ocHOBy Hacrosimiell mporpamMmbl I0JIOKEHBI OCHOBHBIE pa3zenbl lleTposioruu, BYJIKaHOJIOTHH.
[Iporpamma COOTBETCTBYET MporpaMMe, pa3padOTaHHOW »JKCHEpTHBIM coBeToM BAK npwm
MunuctepcrBe oOpa3zoBaHus U Hayku P® no Haykam o 3eme.

1. OOmme Bonmpochl
OO0ume npencTaBieHHsl O FOPHBIX MOPOJAAX M UX Kiaccuukanus (MarMaTU4ecKue, OCaJlOuHbIE,
metamoppudeckue). OmpeneneHue TMOHATHHA: TOpHas TOpOAa, MeTporpadus, MEeTPOIOTHs,
nerpoxumus U nerpodusnka. [lonoxxenue nerposoruu B nukie Hayk o 3emie. Poss nerposnoruu B
PELICHUH TeOJOTHUECKUX MPOOJIeM, OLIEHKE PYJOHOCHOCTH MAarMaTH4eCKHX W MeTamop(uyecKux
bopmanuii, B U3y4eHUU MECTOPOXKIAECHUH MOJIE3HBIX NCKOIIAeMBbIX.
I'opHBIE TOPOABI KaK IOJE3HBIE HCKOMaeMmble. MeTobl U3ydeHus: TOpHBIX nopox. Mcropuueckuii
0030p U COBPEMEHHbIE HAIIPABICHUS IETPOJIOTUH B HAILIEH CTpaHe U 3a PyOeIKOM.
ODU3UKO-XUMHUYECKUE OCHOBBI INETpOJIOTUH. DPU3MKO-XMMUYECKUH AaHAJIU3 I[1aparcHe3MCOB
MUHepasioB. PacdeTel paBHOBecHsl peakluil MuHepanooOpa3oBaHHUs. OKCIEPUMEHTAIbHOE U
TEOPETUYECKOE MOJICIIMPOBAaHNUE;, MX CoJepKaHue W HasHadeHue. Ilpunimn nuddepennuansHon
HOJBM)KHOCTH KOMITOHEHTOB. IloHsATHE 00 MHEPTHBIX M BIOJHE HOJBM)KHBIX KOMIIOHEHTAaXx.
CucreMsl ¢ BHOJHE MOJBUXHBIMU KOMIIOHEHTAMHU, UX (U3NYECKUI cMbIci. MuHepaorunyeckue
npaBuina ¢a3 Tompammunra u  KopkuHckoro. Jlmarpammbl — cocTaB—IapareHe3uc — Juis
MarMaTU4eCKUX TFOPHBIX MOpoA. MeToasl MOCTPOCHUS M aHalIM3a JUarpaMM COCTaB—IaparcHe3uc.
[Tpuniun azoBoro paBHOBecus. Pacripenenenne KOMIOHEHTOB MEXY CYILIECTBYIOLIMMHU (hazaMu
U WCIOJBh30BaHUE KOX(PQHUIMEHTa pacupeaeNeH s s eneld reorepmodapomeTpun. JnarpamMmol
3aBUCUMOCTH MHUHEPAJIBHOIO COCTaBa M IApareHE3UCOB OT WHTEHCHBHBIX I1apaMeTpOB:
TEMIIEpaTypbl, MAABICHUS W XUMHUYECKHMX IIOTEHLMAJIOB BIIOJIHE ITOABHKXHBIX KOMIIOHEHTOB.
[TonsiTe O MyJIBTHCHUCTEMAX, pacuyeTaXx M IIOCTPOEHUH MHOTOIYYKOBBIX JUarpamMm COCTOSTHHS
MYJIBTUCUCTEM.
Marmaruueckue cucreMmbl. OZHOKOMIOHEHTHbIE cucTeMbl. Tunbl T—X auarpamMm OUMHApHBIX U
TpOWHBIX cucTeM. Kpucrajumsanuss 0Opud  OTCYTCTBUU TBEPABIX pAcTBOPOB. OBTEKTHKA.
KoHrpysHTHOE M MHKOHTPY?HTHOE IUIaBjieHUe. JlnarpaMMbl KpHCTaIM3alMK MpU 00Opa30BaHUU
TBEP/ABIX PACTBOPOB C OrPAaHMYEHHON W HEOIPaHWYEHHONW pacTBOPUMOCTBIO TBEPABIX (ha3.
JlukBamst M ee MeTporeHeTnyeckoe 3HayeHHe. OCOOEHHOCTM JMarpaMM ¢ JIETYYUMH
KOMITOHEHTAaMH. Y CJIOBUS OTJEJICHUS JIETy4YNX KOMIIOHEHTOB OT pacIuliaBa.
dmronHO-MarMaTuyeckoe B3aumozelcTeue. Metamopdudyeckue U METacCOMaTHUECKUE CHCTEMBI.
Cucrema MUHEpalnbHBIX (paruid.

2. MarmaTuyeckue ropHble Mopo/bl
Crpoenne 3emiu: 3eMHas Kopa, MaHTHs, sapo. KoHTHHEHTanpbHas M OKeaHWYeckas Kopa.
Temmneparypa M JaBieHuHe B TpeAenax Kopbl M BepxHedl ManTuH. ActeHocdepa. IIporecchb
MarmooOpa3zoBaHus. OOMe MOHATUS O MarMe U €€ MecTe€ B 36MHOW Kope W MaHTuu. Kucisle,
CpeZHHEe, OCHOBHBIE, YJIbTPAOCHOBHBIE, LIEIOYHBbIE M HECUJIMKaTHble MarMel. llpesicraBienus o
MeCTe€ MarMaTH4eCKHUX MpOIECCOB B OOmIeH cxeme pa3BUTHS 3eMin. MarMaTu3M Kak HHIUKATOP
reoAMHaMUYeCKUX 00CTaHOBOK.
[TpramrHbI pa3HOOOpa3usi MarMaTUYeCKUX TOPHBIX MOPOJ, MarMaTHYecKass U KpUCTaTU3al[OHHAs
muddepennmanus, ee Buabl. MarmaTuyeckoe 3aMeleHue, aHaTeKCUC, MaTMHIeHE3, aCCUMUIISIINA.
XUMUYECKUH W MHUHEPATBHBIA COCTaBhl MarMaTWYeCKHX TOPHBIX IOPOJ W WX B3aUMOCBS3b.
Bapuanuu conepkaHus ~BaXXHEWIIMX 3JEMEHTOB B  MarMaTW4eCKMX TOPHBIX IOpOJax.
[Topomoobpasyromue M Majible 3JIeMEHTHl (dIEeMEHTHI-TIpUMecH). JleTydne cocTaBHBIE YacTH B
Marme 1 B TOPHOI 1opojie, MOHATHE O TpaHCMarMaTHYecKuX (Ironaax.
Metonbl 00paOOTKM JAaHHBIX XWMHYECKHX AaHAIM30B TOPHBIX MOpPOI. JMCKpUMHHAIIMOHHBIE
NETPOXUMHUUYECKHE JHarpaMMbl. MeToJbl U3y4eHHs] MUKPOIIEMEHTHOTO cocTaBa Mopoa. Poib
MEXaHU3MOB  aHaTeKcuca, (PAKIMOHWPOBAHWS W  KOHTAaMHUHAIMU B (OPMHPOBAHUU



MHUKPO3JIEMEHTHOI'O cOCTaBa MopoA. M30TOMHO-T€0XMMHUYECKHE METOIbI U3YUEHMsI COCTaBa MOPOJ
U OLEHKH COCTaBa MCTOYHMKOB MarMaTW4YeCKUX paciyiaBoB. MeTonbl W3y4eHMsI pacIUIaBHBIX M
(GIIOUIHBIX BKIIOYSHUH. BO3MOXKHOCTH M OrpaHUYCHHSI METOJIOB, TIETPOJIOTUYECKUE PE3YIIBTATHI
CJIEJICTBUSI.

Musnepanabl MarMaTUYeCKUX TOPHBIX MOpOJ. BnusiHue naBieHUs U yCIOBUM KPUCTALTU3ALMHM HA
MUHEPAJIBHBIA COCTaB MAarMaTUYE€CKUX TOPHBIX MOpoJ. [ TaBHbBIE, BTOPOCTENIEHHBIE U aKIIECCOPHBIE
MUHEpanbl. BTopuuHble MHUHEpaabl U HUX OTIMYHE OT MHUHEPAIOB, KPUCTAJUIM30BABIIUXCS U3
pacruiaBa.

CrtpyKTypa U TeKCTypa TOpHbIX mopo. X 3HaueHue i Cy>KIAeHus: 00 YCIOBHUIX KPUCTAIUIN3ALUH
MarmMaTU4ecKuX TOPHBIX MOPOA M O IMOCIEA0BATEIbHOCTH BbIIEICHHUS] MHUHEpaIoB. CTPYKTYpHO-
TEKCTYPHBIC Pa3JINYUs IITyTOHUYECKUX U BYJIKAHUYECKUX FOPHBIX MOPO/I.

[Tpunuunel kinaccuUKalMM MarMaTU4ecKuxX TOpHBIX MopoAa. KiaccudukanmoHHoe 3HaueHUE
XHUMH3Ma, MUHEPAJIBHOTO COCTaBa U CTPYKTYPHI.

['pynna yabTPaOCHOBHBIX M YIAbTpaMMETaMOP(PHUUECKUX MMOPOJ HOPMAIBHOTO psaa (IyHHTHI,
NEePUAOTUTHI, MUPOKCEHUTHI, TOPHOJICHAUTHI, MEUMEUUTHI, KOMATUUTBI, MUKPUTHI) U IIETIOYHOTO
psaaa (AKyNMUPaHTUTHI, MENbTEHTUTDI, UHOIUTBI, YPTUTHI, HE(ETUHUTHI, JIEHIIUTUTHI, KUMOCPIIUTHL,
JaMIIPOUTHI).

['pymnmna OCHOBHBIX MOpPOJ HOPMalbHOro psiaa (rabbpo, HOPUTHI, TPOKTOJUTHI, AHOPTO3UTHI,
0a3anbThl, JOJEPUTHI, KWIHHBIE TMOPOABI), CYOIIEIOYHOTO U IIEIOYHOTO PSIAOB (TEpaUTHI,
JCCEKCUTHI, IOHKUHUTHI, TEUICHUTHI, CyOIIeTOUHbIE U IIETOYHbIe 0a3anbThl, TEPPUTHL, KUIbHBIC
HOPOJIbI).

['pynmna cpegHuX MOpPOJ HOPMajIbHOrO psna (JUOPUTHI, KBaplLEBbIE IUOPUTHI, aHIE3UTHI,
aHe3UuTO0a3aIbThl, JKWIBHBIC IOPOJBI), CYOIIEIOYHOTO ¥ MICIIOYHOTO pPSIOB (MOHIIOHUTHI,
CUCHUTHI, HEEIIMHOBBIE CUEHUTHI, JIATUTHI, TPAXUTHI, (POHOIUTHL, )KUIbHBIE TOPOJIbI).

['pynna Kucaplx MOpPOJ HOPMAIBHOTO psna (TPAaHOJUOPUTHI, IUIATHOTPAHUTHI, aJaMEIITUTHI,
TPaHUTHI, MJAlMUTHI, PHOJHUTHI, JKWJIbHBIE TOPOJbI), CYOIIETOYHOTO U MIETOYHOTO PSIOB
(TpaHOCHEHUTHI, ASCKUTHI, IIEJIOYHbIE TPAHUTHI, OHTOHHUTHI, TPAXUPHUOJHUTHI, TPAXUAALMTHI,
MAHTEIJICPUTHI ), HECUIIMKATHBIE MarMaTHYECKUEe MOPO/IbI.

3. Byakanuzm
Bynkanel u BynkaHudeckue u3BepkeHMs. [IpolykTel BysikaHu3Ma (J1aBbl, HUPOKJIACTHI,
ByJIKaHUYECKHUE ra3bl). ['a30BbIi pexxuM ByJlIkaHU3Ma. [ uaporepManbHas 1esSTelbHOCTh, CB3aHHAs
C BYJIKAHaMU.
CoBpeMeHHbII BynakaHu3M. [eorpaduueckoe pacrnpefeseHue U TeOCTPYKTYpHOE TI0JIOKEHHUE
BYJIKAHOB. V3MeHEeHHe cocTaBa BYJKAHMYECKUX MPOAYKTOB B 3aBHCHUMOCTH OT T'€OCTPYKTYPHOIO
MOJIOKEHUS BYJIKAaHOB B OCTPOBHBIX Jyrax M Ha OKpauHaX KOHTMHEHTOB. Pu(TOBBII ByIKaHU3M.
I'moGanbHas pudroBas cucrema. BynkaHnueckue nposiBI€HUs B OK€aHaX U HA KOHTHHEHTaX M UX
COIIOCTABIICHHUE.
Hazemuble BynkaHuueckue wu3Bep)keHHsA. CBs3b XapakTepa H3BEP)KEHHMsI C COCTaBOM JIaBBI.
Temmneparypa, BszkocTb. ConepkaHue M cocTaB (UIIOMJIOB B JaBaxX W UX POJIb B BYJIKaHHYECKOM
mpouecce.
OOpa3oBaHue BYJIKaHOB. BO3HMKHOBEHHE TpEIIMH M JIOKAJU3alMs Ha TPELMHE OTIENIbHBIX
BYJIKAHUYECKHUX KynojoB. Popma BYJIKAaHUYECKHX COOPYKEHUH H CBS3b €€ C XapakTepoM
u3BepkeHus. TpemuHHblE W3NUSAHUA. BylKaHbl MOHOTEHHbIE M MNOJIMTeHHbIE. CTpaTOBYJIKAHBI.
Kpatepsl. [Tapazutnbie konycsl. l1lnakossie konycsl. TpyOku B3peiBa. Kanbaepsl. [Iponcxoxnenue
kanbjep. Kinaccugukanys ByIKaHHYECKUX TTOCTPOEK.
Bynkannueckue kymnona. Mrmel. JlaBoBele TOTOKHM, MOKPOBBI, JIABOBBIE IIIATO. BO3MOXHBIE
MacimTalObl J1aBOBBIX oOpa3oBaHuil. DopMbl J1aBOBBIX oOpa3oBaHuil. JlaBel "aa" (TibI00BBIE) U
"maxyxy" (BOJHHUCTBIE, KaHAaTHbIE). ATJOMEpaTHbIE JaBOBbIE IOTOKH. JIMUTOMAHBIE TEM3BbI.
[TopucTocTh naBbl Ha Pa3HBIX YPOBHAX NMOTOKA; KaHaJbl B JaBe. DIIIOUIHBIE U 10JIOCUATHIE JIABBI,
UrHUMOpHTHI. OTNIEIBHOCTH JIaBBI U €e 00pa3oBaHUe.



WuTpy3uBHBIE 00pa3oBaHMsA BYJIKAHWYECKUX TNOCTpoek. [laiiku — paauanbHble W KOJIBLIEBBIE.
Cwmnel. Hexku. XepnoBbie Opekunn. CrnocoObl, TO3BOJSIONIME OTIWYATh HWHTPY3UBHBIC
00pa30BaHMs OT JIaB, U3JIMBLIMXCS HA JTHEBHYIO IOBEPXHOCTb.
Peixnble mpoaykThl M3BepkKeHMH. Bynkanuueckue OOMOBI, Januiuiv, MeIUIbI W LUIAKH,
ByJKaHUYECKUH mecok. OcCOOEHHOCTH TMepeHoca W CEAMMEHTAlMHd  BYJIKaHHYECKOTO
NUPOKJIACTUYECKOro  Martepuana. [Ipu3Haku, MO3BOJAIONIME OTIMYUTh MHUPOKIACTHYECKHE
IPOAYKTHI U3BEPKEHHSI OT 00JIOMOYHOIO MaTepHaja BYJIKAHUYECKHX O0JIaCTEH.
Jlutnukanus NHUPOKIACTUYECKUX MopoA. Bynkanuueckue Opekuun, Ty¢psl. OcagouHo-
NUPOKIACTHUECKUuEe Topoabl: Tyhdutel, TyhoOpexunu, Ty(HOKOHTIIOMEpaThl, Ty(OIeCUaHUKH.
OTnnune O0caJ0YHO-NUPOKIACTUUYECKUX OpeKYuii OT NEepBUYHO-BYJIKAHMUYECKUX OOpa3oBaHMUN
(>KEpIOBBIX M KYNOJBHBIX OPEKUYHii, arIOMEpaTHBIX JIaB).
®ymapoisl, coibdarapsl, MOQeTThl. [HIpoTepMallbHbIE CHCTEMbl BYJIKAHHYECKHX OO0JIACTEH.
M3MeHeHns BMELIAIOUINX MOPOA MO AEHCTBUEM TepMajbHBIX BoA. OOpa3oBaHKE BYJIKaHUYECKUX
MECTOPOKICHUM CEPBI, alyHUTa, TMAPOTEPMAIIBHBIX KAOJIMHOBBIX MECTOPOXKAECHUN. PyIOHOCHOCTD
BYJIKAHMUYECKUX Ta30BbIX TEPMAbHBIX MPOJYKTOB. TepMaibHble OIS, CBSI3aHHBIE C BYJIKAaHU3MOM
Y MX UCIOJIB30BaHuE I LieJIed THApoIHepreTUky. [IpakTnyeckoe ncnoab30BaHue.
VYcnoBus noabeMa MarmMbl U ByJIKaHU3M. MarmaTuueckye ouaru 1oj ByJkaHaMu 10 CEeHCMUYECKUM
U TPaBUMETPUYECKUM JaHHBIM, UX pa3Mepbl, (popma u riryOuHa 3aieraHus.
Oxeannueckuil BynkaHu3M. (OCOOEHHOCTH OKEaHMYECKOro ByinkaHu3Ma. [loaBojaHbIE J1aBbI.
[ITapoBsle naBbl, ux resesuc. I'manoxnactutsl. ToHkHe NOTOKK. BynkaHnyeckue KOHYCHI, TalOTHI,
TEOpUU MX TeHe3uca. BzamMopelicTBHe BYJIKAHMYECKHX W OKEaHMUECKHUX BoJ. [uuaporepmbl
pU(DTOBBIX 30H.

4. IlaneoByJKaHU3M
BynkaHu3M B reojgoru4eckoM npouuioM. MTHTEHCMBHOCTD ByJIKaHM3Ma B MPOILJIbIE I€0JIOTHYECKUE
smoxu. CrnocoObl  pa3nuuus TPOMYKTOB HA3eMHOTO W IOABOJAHOTO  BYIKaHW3Ma B
NAJICOBYJKAHUYECKUX  TOJNIAX. MeTonbl  pEeKOHCTPYKUMM  TEKTOHHYECKOTO  IOJIOXKEHUS
naneoBynkann3ma. OduonuToBble acconmanuu. J[peBHHE OCTPOBHBIE AYI'M M CIOCOOBI HX
BBISIBJIICHHUS.
OTnuuus NepBUYHBIX IPOAYKTOB MU3BEPKEHHUI OT NEPEOTIOKEHHOTO BYJIKAHUUYECKOT0 MaTepHuaa.
Otnuuue  J1aBOBBIX ~ 00pa3oBaHMN  OT  MHTPY3UBHBIX  JIAaBONOJOOHBIX  OOpa3oBaHMM.
[TaneoBynkaHMYECKHE PEKOHCTPYKIHMU. MeETOAbl pEKOHCTPYKLIUU 3POIUPOBAHHBIX BYJIKAHHMUECKUX
COOPYXKEHHMI 10 pe3ylbTaTaM H3YYEHHUs KOPHEBBIX 30H BYJIKaHOB. [Ipm3Haku, mosBossromue
pa3nuyaTh pa3HOBO3PACTHBIE JTABOBHIE TOTOKH.
[TpeoOpa3oBaHusi BYJIKaHHYECKMX IOpOJ B Ipoliecce auareHe3a U meramopdusma. CHUWINTHI,
anbOuTtopupsl u mnpobnema ux reHezuca. [lopdupuronnsr um nopdupouasl. Meramopduzm
BYJIKAHOT€HHBIX TONII. IIpu3Haky, MO3BOJIAIOIINE BBIIBUTH NEPBUYHO BYJIKAHOTCHHYIO NMPHUPOAY
rI1y0OKO METaMOp(PHU30BaHHBIX TOJILL.
[Tyt m3ydeHHs HSBOJIIOLMM BYJIKaHM3Ma BO BpEMEHM M B IpocTpaHcTBe. llocnemoBarenbHOCTH
CMEHBl COCTaBa JiaB BO BpEeMEHHU. [OMoApOMHAsT ¥ aHTUJIPOMHAs [OCIJIEJOBATEIbLHOCTH.
[TaneomarHuTHBIE U3MEPEHUS IIPU U3YUEHHUH BYJIKAaHU3MA.
@opMaIMOHHBIM aHaNM3 Kak METOJ H3Y4YeHMsl JPEBHUX BYJIKAHOTE€HHBIX Tonml. IloHsTHe o
BYJKaHHYECKUX acconuanusax u ¢opmanmsax. Kraccupukamuy ByakaHHYECKUX (opManui.
Bynkanorenno-ocagounsie opmariiu.
[Tone3Hble UCKOMaeMble, CBA3AHHBIE C BYJIKAaHU3MOM. Vcronb30oBaHME BYJIKaHUYECKUX MOPOJ Kak
CTPOUTENbHBIX MaTepraiioB. BenyunBaromuye mpoyKThl U JIETKWE HAIOJHUTENU OeToHa: 00CHIMaH,
NIEPJIUT, IEM3a, IUIAKH, BYJKAaHUUECKUN METEl.

5. TI'ayOuHHBII MarMaTu3Mm (IJIyTOHHU3M)
Marmarunyeckue ovaru. TeKTOHMYECKOe MOJIOKEHHE MarMaTH4eckux IeHTpoB. [lytu u crocoObl
noabeMa MarMbl K oOJacTsM ee OTBeplaeBaHUs (MEXaHU3Mbl HUHTPY3HM). Marmarudeckoe
3amenieHne. @DopMHUpoOBaHME  MHTPY3MBHBIX Te€l B  00JacTsX  pa3BUTHS  [IyOOKO
MeTaMOp(U30BaHHBIX TONI. [ paHUTOrHEHCOBbIE KOMIUIEKCHI.



['myOuHHBIE MHTPY3UBBI: MaciTaObl, COCTaB, CTPYKTypa M TEKCTypa. B3auMOOTHOIIEHUS C
BMEIIAIONMMU TIopoiamu. MHTpy3uBHbIE Tena MajbIX W yMepeHHbIX TiayouH. [Ipobiema
IPOCTPAHCTBA. 3allOJIHEHHE MAarMoil OTKPBITBIX TOJOCTeH W MarmMaTH4ecKkoe 3aMelIeHUE;
NPOHUKHOBEHHE MarMbl B OCIAa0JICHHBIE YYaCTKH; AHANUPBL. 3aBUCHUMOCTh (OPMBI HHTPY3UBHOTO
TeJla OT TEKTOHWYECKOTo IMOJIOKEHUs. B3anMooTHOIIEeHNs: ¢ BMemaomuMu tonmamMu. OcBoeHne
MarMaMy BMEIIAIOIIUX TOPOJ IIyTEM PacTBOPEHHUS, aCCUMIIIIIMKA 1 MarMaTH4eCKOro 3aMeIleHHS.
Huddepennmanus  marm.  Tuner  auddepenumanuu:  BHyTpuouaroBas  (TiayOuHHAs) U
BHYTpUKaMepHas. PacciioeHHbIe MHTPY3HUBBI U MPOOJIeMa UX reHe3uca. MeTonbl N3y4eHUs] U TUITBI
PACCIIOEHHBIX KOMILIEKCOB.

['paHuTHBIE MHTPY3UBBHI. YCIOBHS OOpa3oBaHMs W 3acCThIBAaHUS T'PAaHUTHOW Marmbl. BrusiHne
O0IIEr0 JUTOCTATUYECKOTO [aBJICHUS W MapUUAIBHOTO JABICHHUS JIETYYHMX KOMIIOHEHTOB.
['eTeporeHHOCTh TPAaHUTOMIOB (UIOXTOHHBIE UM ABTOXTOHHBIC). [ paHUTOMABI PA3TMYHBIX
reOXMMUYECKHX THIIOB. BHyTpeHHee CTpoeHHEe M BEpTHKaJIbHAs 30HAIBHOCTh T'PAHUTOUIHBIX
MHTPY3UBHBIX MacCHBOB. METO/bI OLIEHKH SPO3MOHHOTO Cpe3a MHTPY3UBHOTO MacCHBa.

MaccuBbl OCHOBHBIX TOPHBIX TIOPOZ. AHOPTO3UTHI, GOPMBI HX 3aieranus. ['abopo miathopMeHHbIX
4exJioB. TekroHnueckoe nosoxxenue. ['ab0po-ynpTpada3uToBbIe KOMIUICKCHI.

WHTpy3UBHBIE KOMILUIEKCHI INEIOYHBIX MOpoa. Bo3pacTt u ycnoBus 3aneranus. Kamuesbsie u
HATpPOBBIC accoluanuu. Pas3jeneHue Mo COAEpKAHUIO KPEMHEKHCIOTHI M 10 K03 (UIMEHTY
armauTHOCTH (HOpMaJIbHBIC, TUTFOMA3UTOBBIE M arfmauTOBbIC MIEIIOYHBIC MOPOJIBI). I'eoxummueckas
Crenuanu3anus pasiuuHbIX  INEJOYHBIX 1mopof.  llleno4HO-ynbTpaOCHOBHBIE — KOMIUICKCHI;
kapOonatutel. @®opma 3aneranus. [TyOMHHOCTh. 3aBHCHMOCTH COCTaBa TOPHBIX MOPOJ
KapOOHATUTOBBIX KOMILIEKCOB OT I'NTyOHMHHOCTH.

VYnprpaGa3uThl, TJIaBHbIE THUMBl AacCONMALUN, WX pa3IM4usg 1O YCJIOBUSAM 3aJICTaHMUS.
B3aumMooTHOIIEHNS ¢ BMEIIAIOMIMME ITOPOJIaMHU.

XKunbueie moponsl. llermMaTuTel W amiauTBl, WX pa3iauuus W yciaoBus 3aneranus. CBs3b ¢
MaTepUHCKMMHU Topoaamu. [lerMaTuTel, WX THIOBI H OCOOCHHOCTH: PEIKOMETAJbHEIE,
CIIIOJIOHOCHBIE, KEpaMUYeCKHe, KaMEpHbIe NerMaTHTHl. B3anMOOTHOIIEHHS € BMEMIAIOIIUMHU
nopoxamu. [lone3Hsle nckonaemble, CBsI3aHHBIE C TerMaTuTaMu. JlaMrnpogupsl.

[Mpuntunel  GOPMAIIMOHHOTO — PACWICHEHHsST MarMaTHYeCKMX TOpHBIX mopoxa. [lonsarus:
Marmatuueckas —(opMmanus, MarMaTHYeCKHid KOMIUIEKC, MarMaTH4eckue (QopMaluyd Kak
WH/INKATOPBl TEKTOHOMAarMaTHYeCKOTO pa3BUTHs IMOABWXKHBIX —oOmacreil. Knaccupukamms
MarMaTH4YecKuXx (hopMarii Ha MeTPOJIOTHYECKOM U Ie0JIor0-TeKTOHNYECKOH OCHOBE.

[Ipouecc otnenenus (GuoNIOB OT paciuiaBa. 3HAYEHHE MarMaTHYeCKOTO (IIIOMAA U JIETYyIHX
COCTABJIAIOLIMX BMEIIAIOIINX MOPOJ B KOHTAKTHBIX Ipolieccax U pynoodpasoBanuu. OOpa3oBaHue
Ha TMOCIIEHUX ATalax 3acThIBAHHS MarMbl OCTATOYHOTO PacCIUIaBa-pacTBOPa W METPOrCHETHUECKOE
3HayeHue nociueaHero. ®opMupoBaHUe OCTaTOYHBIX PYAHBIX Marm.

Crieruduueckasi MPUYPOUYESHHOCTh PYAOHOCHOCTH K OIPENENIEHHBIM THUIIAM TOPHBIX IOPO/I.
Hcnonb30BaHue MHTPY3UBHBIX MOPOJ KaK IOJIE3HOTO MCKOMAeMOI'o — CTPOUTENBHOIO MaTepuana,
UCTIOJIb30BaHNE HE(PETMHOBBIX MOPOJ KaK TIIMHO3EMHCTOTO CHIphs. ['OpHBIE MOpPONBI, KaK PYyAbI
PENKUX 3eMeNb U PEIKUX METAJUIOB.

6. MetaMop(duyecKkue ropubie NOpoabl

OO6mue mnoHATus o meramopdusme. Oriauuns MeTamMopdu3Ma Kak 3HJIOT€HHOTO Ipolecca OT
mutupukanuy  (quareHesa). CBa3b Meramopdu3Ma C TEKTOHOT€HE30M U MarMaTHU3MOM.
Metamopdpuueckre peakuuu U (pakTopbl MeTamMoppuzMa - TemIeparypa, JIUTOCTaTHYEeCKOe
naBiieHue, (IIIOMIHOE JaBJeHUE, MapluaibHble IaBlIEHHUsS JIETYYUX KOMIIOHEHTOB BO (Quirongax
H20, CO,, Oz u np. Ponb ogrOCTOpOHHETO naBieHus (cTpecca). [IporpeccuBHBIN M perpecCHBHBIN
metamop¢usM. Juadpropes. PernonanbHblil U JOKaNbHBIH (KOHTAKTOBBIN) TUIBI MeTaMoOp(u3Ma.
N3menenne coctaBa mopojx mnpu  Meramopdu3Me: HM30XMMHUYECKHH  MeTaMopPusm  —
AIOXUMHUYECKH MeTamoppu3M — Mertacomaro3. OTinmuus COOCTBEHHO MeTamopdusma or
MeTtacoMaTo3a. Konnenuust MmunepanbHbIx ¢anuii metamopdpusma. [lonstie 06 nHaekc-MuHepazax
Y U30Tpajiax.



Metamoppudeckue MHHEpaibl, HX TEPMOJUHAMUYECKAs YCTOWYMBOCTh M MApareHE3UCHI.
COOTHOIIIEHHUSI ~ JKEJIE3UCTOCTH  COCYIIECTBYIOMMX  MHHepasoB  (pan  deppoduiabHOCTH
METaMOp(QUYECKUX  MHHEpAJIOB), CBA3b  MEXKAY  JKEJIE3UCTOCTbIO  MHHEPAJOB M HX
TEPMOJMHAMHYECKON yCTONYMBOCTHIO. BrusiHue TemMmnepaTyphl U 1aBlIeHUs HA Nepepacipe/iesieHre
KOMIIOHEHTOB MEeX 1y (hazamu.

Juarpammbl cocTaB—TapareHes3uc s Metamoppudeckux mnopoj. CucteMbl MUHEPAIbHBIX (ariuii
Ha JAMarpaMMe JIMTOCTAaTUYECKOE JaBJIEHUE — TEMIleparypa IpU 3aJaHHOM pPEXHUME JIETY4YHX
KOMIIOHEHTOB. [ aBHelIe MUHepaibHble (Qaliy PerioHaIbHOIO U JIOKAIBHOTO MeTaMopdu3mMa,
UX pa3jInyuue U YepThl CXOACTBA; IPUUYUHBI TOTO U JIPYIOro.

MeTtamopduueckie ropHble OPObl, UX TEKCTYPHI U CTPYKTYpPbI, HOMEHKJIATypa U CUCTEMaTHKa 10
XUMHYECKOMY COCTaBy, II0 COCTaBYy MCXOAHBIX IIOpOJ (OPTONMOPOJBI, Mapamopoisl M HX
Pa3HOBHIHOCTH) | 1O YCJIIOBHUSIM MeTamopdu3Ma (pacnpeierieHue o MUHEPAIbHBIM (alrsm).
[TpoaykTsl MeTaMOp(u3Ma TTUHUCTBIX OTJIOKEHUH (MeTanenuTsl). | TMHUCTBIE CIaHIbl, (PUILUINTH,
CIIO/ISIHBIE CTIAHIIbl, JIBYCIIIOJIIHbIE THEMCHI, CHUJUIMMAaHUTOBBIC, KOPAHEPUTOBBIC, T'PaHATOBBIC,
KOPJAUEPUT-TUIIEPCTEHOBBIE U TUIIEPCTEH-CUIITIMMAHUTOBBIE THEMChl. KopuepruToBple pOroBUKH.
[TponykTsl MeTaMop(du3Ma OCHOBHBIX M3BEPKEHHBIX (IMPEUMYILECTBEHHO BYJIKAHMUYECKUX) MOPOJ
(meTaba3uThl). 3eneHble (XJOPUTOBBIE) U TONyOble (TIaykohaHOBBIE) CIAHIIBI, SMHUIOTOBBIE U
MUPOKCEHOBbIE  aM(PUOONUTHI, JABYMUPOKCEHOBBIE OCHOBHBIE  KPHUCTANIMYECKUE  CIIAHIIBI
(rpanynutsl). KinnHONMpOKCEH-TpaHATOBbIE (3KJIOIMTOBBIE) OCHOBHBIE KPUCTAINIMYECKUE CIIAHLIBI U
SKJIOTUTHI, WX METPOXMMHUYECKME M MHUHEpajJbHble Pa3HOBUIHOCTU. AMPHUOOIOBBIE U
MUPOKCEHOBBIE POTOBUKH.

[TponykTsl MeTamopdu3Ma KUCIBIX BYJIKAaHUYECKHX MOPOA, YIbTpaba3uToB, KapOOHATHBIX MOPO/,
OOKCHUTOB U JIp.

[TponykTsl MeTamopdu3Ma, CBSA3aHHbBIE C TpaHUTH3AIMe. MUTMATUTBI, UX TJIaBHBIE TUIIBI, YCIOBUS
3ajmeraHus. MwurMaTuzanus TOpOJl, WHBEKIHMOHHBIM MeTamopdu3sM U  Meramopduueckas
mubdepennmanus. YiaprpameramopdusmM U 00pa3oBaHHE aBTOXTOHHBIX TPaHUTOB. ['paHuTH3aLUSA
KaK MarMaTH4ecKoe 3aMelLICHHE.

VY IbTpaBbICOKOTEMIEPATYpPHBI ~ MeTaMOpPpU3M B KOHTaKTax C  BYJIKAHUYECKUMH U
CyOBYJIKAaHMYECKUMH  TOpOJaMH  (CaHUAMHUTOBAs  ¢amus): a) MeTalelUuThl-CAaHUIUHHTEI,
MYJUIUTOBBIE, KPUCTOOAIUTOBBIE U JpYrHe MOopojbl, 0) MeTaba3uThl U KapOOHATHBIE MOPOJIBI:
KaJIbIIUT-BOJUIACTOHUTOBBIE, TAPHUTOBBIE, MOHTUYEJUIUTOBBIE, CITYPPUTOBBIE U JP.

[TponykThl nuHamMomeTaMop¢pu3Ma (TEKTOHUTHI): MHJIOHHUTBI, TEKTOHWYECKHE OpEKUYMU TPEHUS;
yclioBUSL 00pa3oBaHMsI U Te0JOrMYecKas 0OCTaHOBKAa HAXOXJIEHHS TEKTOHMTOB. OKCIIJIO3UBHBIN
MeTaMop(u3M U €ro Ipupoaa.

[TonsiTe o ¢anuanbHBIX CEpUAX METaMOp(PHUUECKHX MOpoa U MeTraMopduueckas 30HaIbHOCTh
(M30XMMHYECKas U aNIOXUMHMYECKasl, JTOKalbHas M PErHOHAJIbHAs), T€OTEKTOHUYECKHI KOHTPOJIb
MeTamopdusma. TepMouHaMUYECKUI pexuM MeTaMopdusma.

[TpruuHbl pernoHanbHOr0 MeTamopdusma. ['yOuHHBIN (HIFOMIHBINA TEIIOBON MOTOK U U3MEHEHHUS
€ro MHTEHCUBHOCTH BO BpeMeHH. JlaTepanbHble BapHallul HHTEHCUBHOCTH TNTyOMHHOTO TEIIOBOTO
MOTOKA.

Meramopduyeckue nosca, UX reoyioro-TeKTOHWYEeCKasi MO3UIUS U 3aKOHOMEPHOCTH Pa3MEIIeHHUS.
[TonsiTue o meramopduueckux popmanusax. PanuaabHbe cepUU METAMOP(HUIECKUX TTOPOI.
Metamopdu3mM U ToJIe3HBIE HCKomaembie. MeTaMOp(pU30BaHHBIE MECTOPOXKICHUST (KEJIE3UCTHIC
KBapIMThl, TUTAHOBbIE pYJbl, TI'PaHYJIMPOBAHHBIA KBapl). MeramMoppHUUECKUIl KOHTPOIb B
pa3MeIIeHUH MECTOPOXKJIEHUH pa3HbIX BHUJOB MHHEPAIbHOIO CHIPbS  (pEAKOMETaUIbHBIX,
MYCKOBHUTOBBIX U KEPAMHUYECKHUX IIETMAaTUTOB, HEKOTOPBIX TUIIOB 30JI0TOTO OPYAECHEHUS U Jp.).
MetacomaTnueckre TOpHble Toponabl. OOmme CcBeAeHHsT O MeTacoMaTHYeCKHUX IMpoleccax.
OcCHOBHBIE TEOPUM METACOMATO3a: TEOPUS METACOMATHYECKON 30HAJIbHOCTH, KHCIOTHO-OCHOBHAA
HBOJIIOLINSI THAPOTEPMANIBHBIX PACTBOPOB.

[TpuHIMOBI  CUCTEMAaTUKM METacOMaTUTOB. MeTacoMaTUThl paBHOBECHBIE CO  IIEJTOYHBIMHU
pacTBopamu: ()EHUTHI, MUKPOKIMHHUTHI, AJIbOUTHUTHI, SHCHUTHI; METAaCOMATUThI, PAaBHOBECHbBIE C
HEUTpaJbHBIMU PAaCTBOPAMHU: MarHe3WaJlbHble M H3BECTKOBBIE CKapHBI, KBapIl-IIOJIEBOLINATOBbIC



METaCOMAaTUThI, TYPMAIWHUTHI, TPOMIIMNTE, METACOMATUTBHI, PABHOBECHBIE C  KHUCIBIMHU
pacTBOpaMu: rpei3eHbl, IBUTTEPDI, OEPE3UTHI, JINCTBEHUTHI, BTOPUUYHbBIE KBAPIUTHI, AT HIITU3UTHIL.
CBs13p MeTacomMaro3a M pyoo0pazoBaHusi. MeTacOMaTHUECKUE MOPOJIbl KaK MOUCKOBBIE MPU3HAKU
PYIOHBIX MeECTOpokJIeHui. PerumoHanbHbIi MeTacomaro3. MertacomaT3M B TPOCTPAaHCTBE U
BpPEMEHU.

7. Tlerporpadus KOCMHYECKHX U CBA3AHHBIX ¢ HUMH 00beKTOB
MeTeopuThl: XOHJAPUTHI, JKEIE3HbIE METEOPHUTHI, MAIIACUTHI, ME30CHICPHUTHI M aXOHJPHTHI
Actepounsl. [IpencraBienust 0 IPOUCXOXKICHUN METEOPUTOB M ACTEPOUIOB.
["opuble mopozp! JIyHBI B CONOCTaBICHNE UX C 3¢MHBIMH ITOPOJaMHU M aXOHPUTAMHU.
OOmme mpencTaBieHUs] O COCTaBe MAapCHAHCKOTO M BEHEPHUAHCKOro TIpyHTOB. OOmue
IPE/ICTaBICHUS O COCTABE IPYHTA JPYTHX IUIAHET COJTHEYHON CHCTEMBI.
[Terporpadus acrpobiem. IMIakTUTHI U MPU3HAKK UMIIAKTHOTO CTEKJIA. VIMITAKTUTOBBIE OpEeKYnH.
MuHepaibl BBICOKOTO JaBJICHHUS B IMIIAKTHTAX.
TexTutsl 1 IpobIeMa UX IPOUCXOKACHUSI.

8. OO0mme Bonpochl neTporpadgpuu U ByJIKAHOJIOTHH
3HavyeHue nerporpaguu U BYJIKAHOJIOTMU JUISL PA3BUTUS JPYTUX HAYK M€OJOTHYECKOro MpOQHIIs.
[lepcnekTHBBl Pa3BUTHA METOJOB IETPOrpapUUECKUX HCCICAOBAHUH, SKCIEPUMEHTAIBHOTO |
Gu3uKO-XMMHYECKOr0  HampaBieHH. IlyTM  COBEpILIEHCTBOBAaHMS  IOJIEBOTO  M3Yy4YCHMS
TeOJIOTUYECKUX YCIOBHH 3aJIeTaHMsT MarmMaTudeckux W Meramopduyeckux mopox. Ilyru
JlaJIbHEHIero BBISBICHUS CBsI3€H MarMaTu3Ma, MeTacoMaTH3Ma U Py1000pa3oBaHMsL.
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