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1. IosicHUTEJbHASA 3alIUCKA

[Iporpamma mnpenHa3HayeHa JJIsl MOATOTOBKM K BCTYNHUTEIHHOMY HCIBITAHUIO
NOCTYMAIIMX B  Marucrparypy reosiormdeckoro  (axynerera MpkyTtckoro
rocyJ1apCTBEHHOTO yHUBepcuteTa no HanpasiaeHuto 05.04.01 I'eonorust.

[IporpamMa BCTYNHTENBHBIX JK3aMEHOB B Maructparypy chopMmupoBaHa Ha
ocHoBe denepanbHOro 00pa30BaTENBHOTO CTAHAAPTA BBICIIETO OOpa30BaHUA [0
HanpaBienuto  noarotoBku  05.03.01 T'eonorus, yTBEpKIEHHOTO  IMPUKA30OM
MunoOpuayku Poccun Ne§96 ot 07.08.2020 r., 1 oTpaskaeT Npoueaypy BCTYIUTEIBHOTO
UCIIBITAHUS, COJICpKAHUE pa3[eIOB W TEMaTUKH OCHOBHBIX BOIIPOCOB 0a30BBIX
JTUCIUTUINH  TIPO()ECCHOHATBLHON HANpPABICHHOCTH, B COOTBETCTBUU C KOTOPBIMU
COCTAaBJICHbI TECTOBBIC 3a/IaHMUSI.

[locTymieHne B MarucTparypy OCYLIECTBISETCS HAa KOHKYPCHOW OCHOBE IIO
pe3ynbTaTaM BCTYNHUTEIBHOIO HWCIBITaHUS B (DOPME KOMIBIOTEPHOTO TECTHUPOBAHUS.
TecToBble 3aJaHMsl PACCMATPUBAIOTCS M YTBEPXKIAIOTCS HA 3acelaHUM Y4eOHO-
METOJUYECKOW KOMUCCUH I'€0JIOTUYECKOTO (PaKyIbTeTa.

AOUTYpUEHT NOJDKeH o0JafaTh OOIIETeOPEeTUUECKUMHU MPEACTaBICHUSIMUA |
MPAKTUYECKUMH HABBIKAMH B 00JacTH TakuX (PyHIAMEHTAIBHBIX TE€OJOTUYECKHUX
JTUCITUTIINH KaK KpucTauiorpadusi, MUHEPAJIOTHS, TETPOTpadus, TUTOJIOTHS, TCOXUMUS,
CTPYKTYpHasi T€0JI0TUs, HCTOPUYECKasi T€0JIOrusl, Fe0(pU3HUKa, F€OJIOTHI MECTOPOKICHU N
MOJIE3HBIX HMCKOIMAEeMbIX. Pe3ylbTaThl TECTUPOBAHUS HAa OCHOBE JAHHOW MPOTPaMMBbI
MO3BOJISIIOT BBISIBUTH MPEACTaBICHHE 00 YpPOBHE TOTOBHOCTH MOCTYMAIOIIHUX K
yrayOJIeHHOMY U3YyYCHHIO TIPEIMETOB MaruCTEPCKUX MPOTPAMM.

2. CTpyKTypa BCTYNIMTEJIbHOI0 MCTIBITAHUS

B Tect BXOmAT 25 BONPOCOB, OTPAXKAIOIIMX OCHOBHOE COJEp)KaHUS paszfiena
«T'eomorusi»y. BerynuTenbHOE WCHBITAHUE MPOBOAWTCSI B (opMe MNHCHMEHHOTO
MEXIUCIUIUIMHAPHOTO TECTUPOBAHMSI Ha YPOBHE CpPEIHEro MpodecCHOHaTIbHOTO
oOpa3oBanus. B Tecte umeroTcs ciaeayroiiye TUIbI 3aJaHuil:

- 3aJJaHUE C €IMHUYHBIM BBIOOPOM;

3aaHue ¢ eIMHUYHBIM BEIOOPOM COJEPKUT 3aKPBITHIA BOIIPOC UK YTBEPKICHUE

C MMPCJIOKCHHBIMU BaprHaHTaMH OTBCTOB, U3 KOTOPBIX HCO6XOI[I/IMO BBI6paTB BeprIﬁ.



3. CucremMa OLeHUBAHHMSA BCTYNIUTEILHOI0 HCIIBITAHUS

PesynbraTel TecTupoBanms oreHuBaOTCsS 1o 100 GammpHO#M mikame. Kaxkmbrit
IPABWIbHBIN OTBET OLleHUBaeTcs B 4 Oama. J{i1s noctymieHuss Heo0X0auMO HabpaTh He
meHee 60 OamnoB (MUHMMAaNBbHBIM Oaii) mo pe3yiapTaTaM TecTUpoBaHusA. Bo Bpems
TECTUPOBAHUS MOJIb30BATHCS JTHO00N TUTEPATYPOIl, SJEKTPOHHBIMU MPUCTIOCOOIECHUSIMU
U JIpyTUMU MCTOYHMKaMM HH(popmauuu 3anpemieHo. [lpu BwiABIeHUM (akTOB
YCTaHOBJICHHSI CIIMCHIBAHUSL, TMOO0 MCIIONIb30BAHMS JTFOOBIX BHJIOB IITMIAPTajoK, KOMUCCHS
UMEET MPABO AHHYJIUPOBATh PE3yJIbTaT aOUTYpUEHTA.

4. TIpoaoIKHUTEJBbHOCTh BCTYIIUTEIBLHOI0 HCIIBITAHUS
[Tpo10KUTENBHOCTh TECTUPOBAaHUS cocTaBiseT | yac 20 MUHYT C MOMEHTA Havyasa
BCTYIIUTEIBHOTO UCIIBITAHUS.
S. Bonpocsl i NOATOTOBKH K BCTYNIMTEIbHOMY UCIIBITAHHUIO
Tema 1. Kpucramaorpagus

Cummerpust kpucTtaiuioB. OCHOBHBIE CBOMCTBA KPHCTAJIMYECKOTO BELIECTBA!
OJHOPOJHOCTh, AHU30TPOITHOCTh, CHMMETPUYHOCTD BHEILIHETO U BHYTPEHHETO CTPOCHHS],
CIIOCOOHOCTBH CaMOOTPaHSTHCSL.

DneMeHThl CUMMETPUU U 00O3HaueHWEe B CUMBOJHMKE bpase. B3aumopeiicTBus
omepanuii cuMmmMmerpuu, 32 KpucTtauiorpadguueckux kiacca cummerpuu. Kareropum,
CUHIOHMH. 3aKOH IIOCTOSIHCTBA YIJIOB.

CumMBoJbI TpaHeit u pebep kpuctauioB. [lapamerpsl rpanu. Uuaexcsr Betica u
Munnepa. Ilonstue “enuHUYHas TpaHb U €€ BbIOOP B KPUCTAJUIAX Pa3HBIX CUHIOHUM.
CuMBOJIBI pebep KPUCTAILIIOB UX OIpeIeTICHHE.

Mopdonorust kpuctamnos. Ilonstue «mpoctas Qopma KpuUCTaIOBY, €€
xapakTepucTuku. [IpocTeie (Qopmbl KpUCTAIIOB pa3HbIX cuHroHuil. KomOuHauu
IPOCTHIX (POPM KPUCTATUIMYECKUX MHOTOTPAHHUKOB.

Poct kpucramnos. O6pa3oBaHue KpUCTAIOB B Ipupoae. IIpuuuHel u yciaoBus
o0Opa3oBaHMsl KpUCTAJUIOB. MexaHU3Mbl pocTa M 3apOXKACHMSI KPUCTAIUIOB. JleeKThl
KPHUCTAJUIOB, UX BIUSHHME HAa CKOPOCTH POCTa I'PaHEN KPUCTAILIOB. BinsHue npumecen
Ha CKOPOCTH pocTa IpaHed KpucTauioB. Mopgonornueckue 0COOEHHOCTH peabHBIX
KPUCTAJJIOB: CKYJbOTypa TpaHei, CcKeJleTHble (OPMbI, IEHAPUTHI, HUTEBHUIHBIC
KpUCTAILIBI, chepoKpucTailibl, ceposnTel. PacTBOpeHne u pereHepanus KpUCTaioB.
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Tunsl cpacTaHMii KpHUCTAUIOB - HE3aKOHOMEPHbIE U 3aKOHOMEpHbIE (IBOMHHKH,
AIUTAKCHUSA U JIP.).

Teopernyeckne OCHOBBI KpHucTauioxuMuu. lIIpocTpancTBeHHas penietka. Tumsl
pemetok bpase. OCHOBHBIE MOHATUS U TEPMUHBI KPUCTAJUIOXUMUU: KOOPAUHALMOHHOE
YHUCII0, KOOPAWHALMOHHBIA MHOTOTPAHHHUK, YHCIO (OPMYIbHBIX €IUHUILl. THIIbI
XUMHUYECKOM CBA3M M MX pealu3aluss B  KPUCTAUIMYECKHX  CTPYKTYypax.
['oMozmecMuueckne M TIeTepOAECMUYECKUE CTPYKTYPBl. l'€OMETpHYEeCKHMH XapakTep
CTPYKTYD.

Kpucramnoxumuyeckne  paauycbl.  ATOMHbBIE W HOHHBIE  PaJHYCHI.
['eomeTpuueckne npenensl yCTOMYMBOCTH HOHHBIX CTPYKTYp. Teopus IUIOTHEMIIMX
ynakoBok. [Tonmsapudeckuii Meron nzoOpaxkeHus cTpykTyp - merox [lonunra. O6mue
npejacTaBieHuss O MOp(OTponuu, mHoauMoppu3Me, TMOJUTUIINN, H30MOphHU3ME B
KpHUCTaJUIaX.

dusnyeckue cBOMCTBA KpUCTAIUIOB. CBA3b (PU3NUECKUX CBOMCTB KPUCTAJIOB C UX
cTpykrypou. [moTHOCTE. MexaHnnueckue CBOMCTBA - TBEPJIOCTh, CIAUMHOCTh, KOBKOCTb,
ynpyrocts. OINTHYECKME CBOMCTBA KPUCTAUIOB - IIOKA3aTeIM  IPEJIOMIICHUS,
JBYJIYYEIPEIIOMIIEHUE, OINTUYECKAs] AKTUBHOCTh. OJEKTPUYECKHE W MarHUTHbBIC
CBOWCTBA KPUCTAILJIOB.

MeTtoapl vccnenoBaHus BHYTPEHHETO CTPOCHUS KpUCTaLIOB. PeHTreHoga3oBblii
aHanu3. Jnexkrpororpadus. Heiitponorpadus. PezoHaHCHBIE METOBI.

Tema 2. MunepaJiorus

KoHCcTUTYyIMS M CBOMCTBA MHUHEPAJIOB. THIIBI XMMUYECKOM CBA3WM B MHUHEpajax.
Nzomopdusm. Tumsl u3oMopdHBIX 3amelieHuil. TBepable pacTBOpPHl U UX pacma.
[Momumopdusm.  Ilomutunua.  Pacyer  xumuueckux — (GoOpMysl  MHUHEPAJIOB.
Jlnarnoctuueckue cBoicTBa MuHepasoB. CBsi3b (U3UYECKUX CBOHCTB C COCTaBOM,
CTPYKTYpOil U yclioBUsIMU 00pa3oBaHusi MUHEpanoB (Turnomopgusm). ITpupona okpacku
MUHEPAJIOB.

CoBpeMEeHHBIE METO/IbI MUHEPAIOTHYECKUX UCCIEA0BAHUIA.

OOpa3zoBanue  muHepaioB B  mpupoxe. llomarue o  mpoueccax
MUHEPAIOOOpa30BaHUsA:  MarMaTHYEeCKOM:  IErMaTHUTOBOM,  ITHEBMAaTOJIHTOBOM,
TUAPOTEPMAIBHOM, METaMOP(PHUUECKOM, METACOMATHUECKOM, TUIIEPTEHHOM.
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Krnaccudukanus u HOMEHKIIaTypa MUHEPAJIOB.

CaMopoaHble 3JEMEHTBI W HHTEpMETajulnyeckue coeauHeHus. OOmias
XapaKTepUCTHKa U YCJI0BUsl oOpa3oBaHus B npupoje. Kiacc meramibl: Meas, cepedpo,
30JI0TO, TJIATHHA, MOJUKCEH, CaMOpOAHOE >ene30. Kiacc momyMmerasibl: MBIIIBSK,
cypbpMa, BUcMyT. Kitacc Hemeramnsl: anmas, rpadur, cepa.

Cynbbuasl, cynbPoconau 1 UM noJoOHble coenHenusd. O0mas XxapakTepucTuka u
ycloBusi 00pa3oBanus B npupoae. OCHOBBI CUCTEMATHKU CYJIb(PHUIOB U UX aHAJIOTOB.
Knacc npocTeie CepHHCTbIE M UM MOJOOHBIE COEIUHEHUS: XaJbKO3WH, apreHTHT,
TQICHUT, cdaliepuT, KUHOBAPh, MUPPOTHHBI, TMEHTIAHIUT, XAJIbKOMHPUT, OOPHHT,
KOBEIUIMH, aypUIUTMEHT, peajbrap, aHTUMOHHT, BHCMYTHH, MOJMOJEHUT, THUPHT,
Mapka3uT, apceHonuputr. Kiiacc cynbpoconau: TEHHAHTUT, TETPASAPUT, MPYCTHUT,
MUPAPTUPUT, cTe(HaHUT, OyIaHKEPUT, THKEMCOHUT.

lanouansie coeauHenus. OOmas XapakTepuUCTUKa U YCJIOBUS OOpa3oBaHUs B
npupoze. Knacc gropuast: gurooput. Kinacc Xmopuasl: rajauT, CUIbBHH.

Oxcuapl. O0mmas xapakTepucTUKa U yClIoBUsL 00pazoBaHusi B npupozae. OCHOBBI

CHUCTEMATUKH OKCUAOB U THAPOKCUIOB. [IpocThie U ClI0XKHBIE OKCUABL: KYNPUT, KOPYH/I,
TreMaTUT, WIHBMEHUT, IIMUHENIb, MATHETUT, XPOMIIITUHEIH/IbI, TAYCMAaHHT, XPU300EepUILI,
pYTHII, aHaTa3, KaCCUTEPUT, KOJTyMOUT, TAHTAJIUT, MUPOIIIO3UT, IIEPOBCKUT, TUPOXJIIOP,
CaMapCKUT, YPAaHUHUT, 0-KBapIl, TPUAUMUT, KPUCTOOATUT, onai. ['UIpOOKCHIbI: OPYCHUT,
ruo0cut, OEMUT, ICTTUIOKPOKUT, TUACTIOP, TETUT, TICHIIOMETIaH.
Kucnoponusie comu. Kiiacc kapOonatsl. OOmas xapakTepUCTHKA UM YCJIOBUS
oOpa3oBanusi B mpuponae. be3BojHble KapOOHATHI: KalbIMUT, APArOHUT, MarHe3uT,
JOJIOMHUT, AHKEPUT, CHUJIEPUT, POAOXPO3UT, CMUTCOHMUT, ILEPYCCUT, CTPOHIIUAHUT,
Majaxur, a3ypuT. BonHbie kKapOOHATHI: HATPOH.

Knacc cynbegarel. OOmas xapakTepucTHKa U yCJIOBUS 00pa3oBaHUsl B MPUPO/IE.
bapur, 1ienecTuH, aHrJIe3uT, aHTUJPUT, TUIIC, ATYHUT, SIPO3HUT.

Knacc momubmatet u Bodb(dpamarbl. OOmass XapakTepucTUKa U YCIOBHS
obpasoBanus B mpupoje. Pepbeput, TFOOHEPUT, TOBEIUTUT, IICEITUT.

Kiacc ¢ocdare. O6mas xapakTepucTuka U yCJIOBHS 0Opa3oBaHUs B MPUPOJIE.

MoHnanuT, KCeHOTHM, anaTuTa, Oupro3a.



Kmacc cunukarel wu  amomocunukarbl. COBpPEMEHHOE IMPECTABICHUE O

CTPYKTYpHBIX THUHAX CUIUKATOB. (OCHOBBI COBPEMEHHOM KPUCTALIOXUMHUYECKOU
KJ1acCU(UKAIUU CUITUKATOB.
OCTpOBHBIE CHUJIMKAThl C M30JUPOBAHHBIMU KPEMHEKUCIOPOIHBIMU TETpa3apaMu:
dbopcTeput, ONMBUHBI, (AsIUT, TPAHATHI, UPKOH, NUCTCH, aHAATY3UT, CHJUTUMAHUT,
CTaBpOJUT, TOIMA3, TUTAHUT, XJOpUTOHA. OCTPOBHBIE CUJIMKAThl C W30JUPOBAHHBIMU
rpyninaMy KpPEMHEKHUCIOPOJIHBIX TETPA3APOB M KOJIBLEBBIMU CTPYKTYpPaMH: LIOU3HT,
AMUAO0T, OPTUT, BE3yBHAH, OEPHILI, KOPJIUEPUT, TYPMAJIHH, SBIUATUT, JIAMIPOPUIUIUT.

[lermoueunpie cunukathl. OOmas XapaKTEpUCTHKA W YCIOBUS OOpa3oBaHHS B
npupoae. OCoOOCHHOCTH KPUCTAUTMYECKUX CTPYKTYP MHUPOKCEHOB M MUPOKCEHOWJIOB.
MOHOKIMHHBIE TUPOKCEHBI: TUOIICU]I, T€IEHOEPTUT, aBIUT, STUPUH, KAJCHUT, CIIOTYMEH.
PoMOunyeckrne mUpOKCEHBI: MHHEpPANBI psina dHCTaTUT-heppocuut. [IupoxceHOnab:
BOJUIACTOHUT, POJIOHUT, aCTPODUILIHT.

JlenTounbie cunukarbl. OOIas XapaKTEPUCTUKA M YCJIOBHS 0Opa3oBaHUsS B
npupoze. MuHepassl psiga TPEeMOIUT-aKTUHOJIUT, POTOBBIE 0OMaHKH, TJIayKo(daH.

CrnoucTble CUIMKAThI U aTOMOCWIMKATHI. OO0IIas XapaKTepuCTUKA U YCIOBUSA
oOpazoBanusi B TpUPOAE. THUNBI CETOK B CTPYKTYpPE CIOHUCTBIX CHJIMKATOB;
CMEIIAHOCIONHbIE cuiauKaThl. CHIMKATBl C JIBYXCJIOWMHBIM TAKETOM: KAaOJIMHHT,
MUHEpAJIbl TpyIIbl ceprneHTuHA. CHIMKaThl € TPEXCIOWHBIM IAKETOM: TallbK,
nupopuuT, caoabl (OMOTHT, MYCKOBUT, (JIOTOMHT, JCHUAOIUT), THAPOCIIOIBI
(TUIPOMYCKOBHUT, BEPMUKYJIUT, MOHTMOPUIUIOHUT, HOHTPOHUT). CHIUKATBI C
YETHIPEXCIONHBIM MAKeTOM: MUHEpabl TPYIIbl XJIOPUTOB (IMEHHUH, KIMHOXJIOP,
MPOXJIOPUT, TEOPUHTUT, IIIAMO3HUT).

Kapkacubie cummkatel. OOmiasi XapakTepucTUKa W YCIOBUSL 0Opa3oBaHMs B
npupone. KapkacHple aIOMOCWIMKATBI: KAJIMEBO-HATPUEBBIC IIOJIEBBIE IIIATHI,
IUIarMOKJIa3bl, JIEHIUT, HePEeIuH, CKaloJUThl, KAHKPUHUT, COJAJUT, JIa3ypuT.
Bonoconep:kaiiye KapkacHble alIOMOCWIMKATHI (LI€OJUTHI): HATPOJIUT, AHAJBLUM,
maba3uT, CTHIILOUT, TeUTaHINT.

MuHepallbHbId COCTaB 3€MHOW KOpbl. KOJIMYECTBEHHOE 3HAYEHUE PaA3JIMYHBIX
TUTIOB XUMHUYECKUX COCIMHEHMH B 3eMHOUW Kope. (OcoOEHHOCTM cocTaBa U
pacnpeneneHrs MUHEPAJIOB B 3eMHOM KOpe. ACCOLMAIMM MUHEPAJIOB B TOPHBIX TOPOIAX
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U PYAHBIX MECTOPOXKICHUAX. MMHHepallbl TIyOMHHBIX M3BEPKEHHBIX IOPOJA MU
MarMaTM4eCKUX pPYAHBIX MECTOPOXKACHUM. Baxnenmue accouyanuy MHHEPAIOB B
nermMatuTax. Accouuanui MUHEPAIOB B KOHTAKTOBO-METACOMAaTUYECKUX 00OPa30BAHUSAX.
Musepasbl TUAPOTEPMAIBHBIX MECTOPOKICHUM IOJIE3HBIX MCKOINAaeMbIX. MuHepasbl
3¢ y3UBHBIX TOPHBIX MOPOJ U MPOLYKTHI ByJIKAHUUECKUX IKCTaAIuid. MuHepabl KOpbl
BBIBETPUBAHMSI. Munepainsl 0CaJI04YHBIX TOPHBIX IIOpPOA. Munepainsl
MeTaMOp(U30BaHHBIX TOPHBIX TOPOJ M PYIHBIX MECTOPOXACHUNA. MHUHEpabl
MeTaMOp(PUIECKUX MECTOPOKICHUH MOIE3HBIX NCKOIIAEMBIX.

Tema 3. Ilerporpadus

OO1ue npeAcTaBIeHUs O TOPHBIX TOpoiax. MuHepaabHbIA 1 XUMHUUECKHU COCTaB
ropHelx nopoA. CTpykrypa v TeKCTypa. MeToibl UCCIIeI0BaHUs TOPHBIX TOPO.

['aBHENMIIME TUIIBI KPUCTAJUIMYECKUX TOPHBIX MOPOJ, UX CTPOEHHUE, YCIOBHUS H
MEXAaHU3MBbl 00pa30BaHUs, CBSA3b C IOJE3HBIMU HCKONAaeMbIMU. [IOHATHE O TOpHBIX
OopoJlax KaK TIEO0JOrMYeCKMX O00pa30BaHUAX, NPEJCTABICHHBIX MapareHe3amu
MUHEPATBHBIX KOMIOHEHTOB. Y CJIOBHUSI BOBHUKHOBEHUS (TeHe3nca) u GopMbl 3ajIeraHus
ropHelx mnopoxa. OmpexneneHne TVIABHEWIIMX TPYNI KPUCTAUIMYECKUX IOPOL:
mMarmarudeckue u Meramopguyeckue. CTPYKTypbl W TEKCTYypbl TOPHBIX IMOPOJ Kak
MOKa3aTeM yCIOBUN UX 00pa30BaHUA U Kak (DAKTOPBI, BIUAIOIINE HA UX (PU3NUECKHE
cBoiictBa. IlnmoTHOCTB, mOpUCTOCTH (OTKpBITasi M 3aKpBITasl), BIArOEMKOCTb,
AJIEKTPONIPOBONHOCTh, MAarHUTHBIE CBOMCTBA KPUCTAUIMYECKMX TOPHBIX IHOPOA.
CKOpOCTH pacHpOCTPaHEHHUs YIPYIHMX MPOAOJIBHBIX M IIONEPEYHBIX BOJIH B TOPHBIX
OpoAax.

Marmarndeckre TOpHBIE NOPOJbI, UX PACHPOCTPAHEHHOCTb B 3E€MHOU KOPE.
[TpuunHel pa3HOOOpa3Ust MarMaTU4ECKUX MOPOI.

Marmarndeckue mOpoAbl YJIBTPAOCHOBHOTO cocTaBa. HMx cucremaruka wu
Pa3HOBUAHOCTH. YJBTPAOCHOBHbIE TOpPOJbl IIyOMHHON (auuu. OcobeHHocTH
XUMHUYECKOTO W MHHEPAJIbHOIO COCTABOB. | TIaBHEWINME CTPYKTYpbl M TEKCTYPBI.
Pacnipoctpanenne, Gpopmbl u ycrnoBus 3aieranus. | maBueimme dhopmaruu. [lonesnsie
VICKOIIa€MBbIE.

MarmaTudeckue Mmopojibl OCHOBHOro cocraBa. CUCTEMaTHKa M Pa3HOBUIHOCTH
nopoJ1 rIIyOuHHOMU, runaduccaibHol u 3P dy3uBHOM paruii. Oco0eHHOCTH XUMUYECKOTO
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1 MUHEPAJIBHOTO COCTABOB. I 'JIaBHEHIIME CTPYKTYpbl U TEKCTypbl. PacnpocrpaHeHue,
dbopmbl U ycnoBus 3anieranus. [ maBueiimme hopmaruu. [lone3Hpie uckomnaeMele.

KBapi-noneBommnaroBeie  Mopojabl  (CpeIHEr0o W KHUCIOTO  COCTABOB)
IJIarMOKJIa30BOr0 M JBYIOJIEBOIINATOBOTO psAnoB. CucremMaruka W pPa3HOBHIHOCTU
nopoJ1 rIIyOMHHOMU, runaduccaibHol u 3P dy3uBHOM paruit. Oco0eHHOCTH XUMUYECKOTO
Y MUHEPAJIIBHOTO COCTABOB. I JIaBHEHIIME CTPYKTYpbl U TEKCTypbl. PacnpocrpaHeHue,
dbopmbl u ycnoBus 3asieranus. [ maBreiimme hopmaruu. [lone3Hpie nckomnaeMeale.

[IlenouHble MarMaTu4ecKrue Nopoibl (pesbamaToniHbIe U 0e3¢enbAInaTouaHbIe
(paccmaTpuBarOTCs OY€Hb KpaTko). VX cucTteMarthka W BaKHEHIIUE pPa3HOBUIHOCTH.
Oco0EHHOCTH XMMHYECKOTO W MHUHEPAJIhHOTO COCTaBa. | JaBHEWIHME CTPYKTYphl
TeKcTyphl. Pacnipoctpanenue, ¢hopmbl U yciaoBus 3aiieranus. ['naBHeitmue dopmaiui.
[Tone3Hple HCKOMIaeMBIE.

KapGonatutsl: coctaB, yciioBus 0Opa3oBaHMsI W PaCIPOCTPAHEHHOCTb M
CBSI3aHHBIE C HUMU IOJIE3HBIE UCKOTIAEMBIE.

Metamopduieckie ropHble MOPOJbl, UX PACHPOCTPAHEHHOCTh B 3€MHOW KOpE.
[Tpuunnbl pazHooOpa3us MeTaMophUUECKUX TOPO.

[IpomyKThl pPETHOHATHPHOTO ¥ KOHTAKTOBOTO MeTamopdu3mMa KapOOHATHBIX,
KPEMHHCTBIX W TIUHUCTHIX Mopo. [IpoaykTel MeTaMopdusMa MarMaTUYECKUX MOPOT
pa3HOM  KPEMHEKHUCIOTHOCTH. Jimg  Kaxgon — NETPOXUMHYECKOW  TPYIIIbI
paccMaTpUBAIOTCA OCHOBHBIE MUHEPAIBHBIE MAPAr€HE3UChI, CTPYKTYPBl U TEKCTYPHI B
3aBUCUMOCTH OT (halllajbHbIX YCIOBUM, (DU3NUYECKUE CBOMCTBA (TJIOTHOCTbD, TIOPUCTOCTh
U T.J.), CBSI3b C TCOJIMHAMUYECKIMH U TEOTEKTOHNYECKUMU 0OCTAaHOBKAMH, TTOJIC3HBIMU
VCKOITA€MbIMU.

[IponykThl ajuioxumudeckoro meramopguszma. OcoOEHHOCTU CTPYKTYP U TEKCTYD.
['eonornueckoe MOJIOKEHUE U CBSI3b C TEOTEKTOHUYECKHMMHU W T€OJMHAMHYECKUMU
00CTaHOBKaMu.

IIpoaykTel Meracomaro3a. KopoTko paccMaTpuBarOTCS OCHOBHBIE — THIIBI
METACOMATUYECKUX IIOPOJ, HMX COCTaB, CTPOEHHE, TIE€OJIOTMYECKOE IIOJIOKEHHE U
3HAYEHUE JUIsl TOMCKOB U Pa3BEJIKHU MOJIE3HBIX UCKOIAEMBIX.

Tema 5. JIutosorusa



OO6mue mnpencraBieHus 00 OCAJOYHBIX TOPHBIX Mopoaax.  KoMImoOHEHTHI
OCAQIOYHBIX TOPOJ: AJUIOTUTEHHBIC (TEppPUTCHHBIC W 3aa(OreHHBIC), AyTUTCHHBIC,
OMOreHHbIe, BYJIKAaHOTEHHbIE, KOcMoOreHHble. CTpyKTypa H TEKCTypa. 30Ha
ocankooOpazoBanus. Crtpatuchepa. bacceiiHpl ocamko- W TIOPOAO0OpPa3OBaAHUS.
OcoOEHHOCTH MHHEPATLHOTO M XUMHUYECKOTO COCTaBOB. [loyie3Hbie HCKOIIaeMbie
0CaJIOYHOTrO reHe3uca.

OOmme mnpeACTaBICHUS O TOCHOJCTBYIONMUX 3K30T€HHBIX M O JHIOTCHHBIX
npouieccax ©  (aktopax (QOpMUpOBaHHMS OCAJOUYHBIX TOPOA; O pelarouei
DPHEPreTUYECKON M MaTepUATbHOU POJU BOJIBI, ’KUBOTO M OPTaHUYECKOTO BEIIECTBA B
0CaZouyHOM  mopoaoodOpazoBanuu. [loHsTHs 0 cragusx  ocaakooOpa3oBaHUs
(cenuMeHTOreHe3a) - MOOUITM3AIMK BEIIECTBA, €ro MepeHoca U HAKOIUICHUS, a TAKXKE O
CTaAuAX MOpPOJ000pa3oBaHMs (JIMTOTEHE3a) - JUareHes3a, KaTareHesa M MeTareHesa.
[ToHsiTUS O MEPBUYHBIX (CEIMMEHTOTE€HHBIX) CTPYKTYpaX, TEKCTypax U MHHEpAJIbHBIX
naparese3ax, U O BTOPHYHBIX (IMOCTCEAMMEHTAIMOHHBIX) MUHEPAIbHO-CTPYKTYPHBIX
HOBOOOPa30BaHUSX.

[IpuHUUIIBI TUNIU3ALMKY OCAI0YHBIX MOpoj. Hamboiiee pacrpocTpaHEHHBIE TUIIBI
MOPOJI C XapaKTEPUCTUKON COCTaBa, CTPOCHHUS, YCIIOBHMA U CITIOCOO0OB 0CaIKOHAKOTICHUS,
a TaK)Ke MOCTCEIMMEHTAIIMOHHBIX N3MEHEHHI MPY TUareHe3e, KaTareHe3e 1 METarcHes3e
OPUMEHUTENBHO K KaXIOMy M3 pacCcMaTpUBAEMBbIX THUIIOB:  KPEMHEBBIE MOPOJIbI
(oTasoBBIE - TUATOMUTHI, PATUOJIIPUTHI, CIIOHTOJIUTHI, TPETIEIbI, OTIOKH; XaJIEOHOBHIE
- KpEMHHU, SIIMbI, (PTaHUTHI); KapOOHATHBIEC (U3BECTHSAKU OPraHOTEHHbIE, JE€TPUTOBLIE,
XEMOTCHHBIE W OOJIOMOYHBIE; JOJIOMHTHI, CHICPUTHI U Jp.); KapOOHATHO-TIMHUCTHIC
CMeIIaHHbie  (Meprenv); TJIWHUCTBIC; TIWHO3EMHUCTBIE (JTATEPUTHI, OOKCHTHI);
JKEJIE3UCThIe;  MapraHIiieBbie; coJigHble (dBamoputhl); (ochaTubie (dochopuTs);
opranudeckue (KaycToOnOIHuTHI); 00JJOMOYHBIE.

[ToHsaTHEe O MEXaHMYECKOM, XMMHUYECKOW M Ouojorndeckon auddepeHmanum
BEIIECTBA MpU CeIUMEHTOreHe3e. BimsHue Ha Hee naHAMA(THO-KIMMATUYECKUX
ycioBuil. (OCOOCHHOCTH KOHTHHEHTAJhbHOTO H MOPCKOTO CEIMMEHTOTeHEe3a B
00CTaHOBKax: TyMHUAHOTO, AapUIHOTO M HHUBAJIBHOTO KJIMMATOB; BYJIKAHOT'€HHO-
ocaouHbll cequmeHToreHe3. CBoeoOpasne OKeaHCKOM ceauMeHTanuu. lIporecchb
ayTUTEHHOTO MUHEPAI000pa30BaHus MPH JUATCHE3E, KaTa- U MeTareHese B crpaTucdepe.
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Wx BnusHue HA POPMUPOBAHUE MOBBIIIEHHBIX KOHIICHTPALUNA PYAHBIX 3JIEMEHTOB U Ha
U3MEHEHHUsI OPTaHWYEeCKOro BelecTBa B KaycToOuonutax. CylecTBEHHbIE U3MEHEHUS
BEIIIECTBEHHOI'O0 COCTaBa OCAJAKOB U MOPOJ 33J0Jr0 10 UX Meramopdusma (IpUuMepsl).
[IpoGnemMa COOTHOIIEHMI MeTareHe3a M peruoHasbHOro Metamopdusma. OOmme
IpECTaBICHUS 00 SBOJIIOIMH OCAI0UYHBIX MTPOLIECCOB B HCTOPUU 3EMIIH.

Tema 6. I'eoxumus

PacripocTpaHeHHOCTh XUMHYECKMX OJJIEMEHTOB B mpupojae. [‘eoxummueckas
kiaccudukanus snemeHToB. [loHATHE 0 MUTpallUK 3IE€MEHTOB. SIBJICHUS KOHLIEHTpAUU
U paccesHus. TepMoAWHAMUYECKUE 3aKOHBI Pa3ZeNIeHUs] SJIEMEHTOB M H30TOINOB B
TOMOTE€HHBIX  CHCTEMax: rpaBUTAllMOHHOE  paBHOBecue,  TepMoauddys3us;
TEPMOJIMHAMHYECKUE 3aKOHBI PA3CJICHUs] AJIEMEHTOB M M30TOINOB B TIE€TEPOrE€HHBIX
cuctemax (pacmpezgeneHue 1o (aszam): paBHOBECHS KPUCTAJUIM3AIMH, JIUKBAIUH,
paBHOBecHE Tra3-paciuiaB, paBHOBecHME TBepjas (a3a-BOAHBIA PacTBOpP; MOHSITHE O
kodpdunmentax pacnpeneneHus. IlpencraBienue o aud@y3uu U KOHBEKIIMH Kak
MeXaHU3Max MaccorepeHoca u audQepeHuanii B reOXUMHUH.

PacnipocTpaHeHHOCTh 3JIEMEHTOB B 3€MHOW KOpPE; METOJbl OLICHKU CpPEIHEro
XMMHYECKOT'0 COCTaBa 36MHOM KOPBI.

['eoxumusi MarmMaTuyeckoro Impoiecca. PacmpocTpaHEHHOCTh JJIEMEHTOB B
MarmMaTU4ecKkux nopojax. @pakiOHUPOBAHUE JIEMEHTOB B MarMaTHYECKOM TpOIecce.
['eoxumust ynbTPAOCHOBHBIX MOPOJ, 0a3albTOB, MIETOYHBIX MOPOJA, KapOOHATUTOB;
r€OXMMUYECKUE MPU3HAKU UX TITYOUHHOTO (MAHTHUIHOTO) MPOUCXOXKAeHUs. [ paHuThI; NX
XUMHYECKUI U U30TOMHBINA COCTaB; MpobieMa GOopMUPOBAaHUS TPAHUTHOTO BEIIECTBA B
3eMHOM Kope. Tumbl MarMaTH4ecKuX pyaAHbBIX  MecTtopoxaeHui. [Iponecc
nuddepeHnnany MarMbl Kak mpouecc pyao00pa3oBaHusl.

['eoxumust nermatutoB. IlpeicTaBieHne o0 merMaTuTax Kak OCTaTOYHBIX
IF€OXMMUYECKUX CHCTeMaX. ['€OXMMHUSI TPaHUTHBIX TIErMAaTHTOB, OCOOEHHOCTH HX
CTPOCHHUS, KJIacCHU(PUKALMs, MOCIEAOBATENIbHOCTh  (popmupoBanus. ['eoxumus
NErMaTUTOB IIEJIOYHBIX U IPYTHX THUIIOB MOPOA. THIBI Py, CBSI3aHHBIX C IETMATHUTAMHU.

['eoxumust rpeii3eHOB M MMHEBMATOJUTOB. Accolualus 3JIEMEHTOB I'PEH3EHOBbIX

obOpazoBanwmii. THUITEI MECTOPOKICHUM, CBSI3aHHBIX C TpEeH3eHaAMMU.
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CocTaB BYJKaHMYECKUX Ta30B; 3aKOHOMEPHOCTH H3MEHEHHUS COCTaBa BOJIHBIX
MCTOYHUKOB U ra30B BYJKaHUYECKUX 00JIaCTeHl B X0/1¢ BYJIKaHUYECKOTO mpoiiecca. ['a3bl
IOBEHWIbHBIE W BO3POXKICHHBIC, T'€OXMMUYECKHE MPU3HAKU MPOUCXOKIACHUS
BYJIKAHMYECKHX T'a30B.

['eoxumust  TUAPOTEPMATBHO-METACOMATUYECKUX  MPOIECCOB.  AccoIuaus
AJIEMEHTOB B THUJPOTEPMAJIbHO-METACOMATUYECKHX  0Opa3oBaHUsX. UMbl
TUAPOTEPMANIBHBIX CYJIb()HUIHBIX MECTOPOKIECHUIN U COOTBETCTBYIOIME UM aCCOLIMAIIUU
PYIHBIX 3JIEMEHTOB.

KonTtakTHbIC TIpOITIeCcCHl. TUTIBI KOHTAKTHBIX 00pa30BaHUM; CKApHBI, (PEHUTHI U JIP.;
COOTBETCTBYIOIIIME UM aCCOILUAIH PYIHBIX AJIEMEHTOB.

MeracomaTuyeckue M aBTOMETAaCOMAaTHYeCKHME O0Opa3oBaHMs:  IIEJIOYHBIC
METAaCOMAaTUThl, 30HBl NPONWIMTU3ALNU, JOJIOMUTU3ALNU, BTOPUYHBIE KBApPIIMTHI,
IPOJIYKTHI CEPIEHTUHUBALMU YIbTPAOCHOBHBIX MOPO/JI, allbOMTU3ALMA TPAHUTOUAOB U
JIp.; COOTBETCTBYIOLIUE UM aCCOLIMAIIMU PYAHBIX JIEMEHTOB.

TepMmoanHaMuyeckue yciaoBHs TUAPOTEPMATbHO-METACOMATHUECKUX MPOIECCOB.
OU3MKO-XUMUYECKHE (PAKTOpPbl PACTBOPEHMs, IMEPEHOCA U OTJIOXKEHUS PYAHBIX
3JIEMEHTOB; POJIb B3aUMOCUCTBUS PACTBOPOB C MOPOJAaMH KaK (PaKTOp pyIOOTIOKEHUS.

['eoxumusi mpoIECCOB BBIBETPUBAHMS U OCaAKoO0Opa3oBaHusA. ['eoxumuueckas
Kiaccudukanus ocalovyHbIX 00pa3zoBaHUMN. XUMHUYECKUHA COCTaB M acCOLMAIlUU
3JIEMEHTOB PA3JIMYHBIX TUIIOB OCAAOYHBIX MOPOJ. OTHOCUTENBHAS PACIIPOCTPAHEHHOCTD
pPa3IMYHBIX THUIOB OCagouHbIX nopod. Creunudrika (U3NKO-XUMHUUYECKUX YCIOBUN
IPOLIECCOB BBIBETPUBAHUA, CHOCA, OCAJIKOHAKOIUICHHUS, MareHes3a; CBSI3b C T€0JIOTO-
TEKTOHMYECKMMH M KIMMATHYECKHUMH ycIoBUSAMH. (OCOOEHHOCTH COBpPEMEHHBIX
MPOLIECCOB  0CAJIKOOOpa3oBaHUsl. THIBI  OCAAOYHBIX PYAHBIX MECTOPOXKICHUM.
Ocanounas muddepeHmanus Kak pydooO0pa3yromuil mpoiecc. DNMUTCHETHISCKUE
IpOLIECChl B OCAJIOYHBIX MOpPOJaX M MX pOJdb B KOHIEHTPUPOBAHWU METAILIOB;
XapaKTEPHbIE aCCOLMALIMU DJIEMEHTOB AITUTC€HETUUYECKUX Pyl B OCAJ0YHBIX MTOPOJaAX.

['eoxumust MeTaMOpPUUECKOro npoiecca. XMMUYECKUE TUIIBI METaMOP(PHUUECKUX
OpoJl, COOTBETCTBYIOIIME MM AacCOLMAIMM DBJIEMEHTOB. 3aBHCHUMOCTb COCTaBa
MeTaMop(UYECKUX TMOpOJ OT YCIOBUH MeTamopduszma. YipTpameramopdusm u
IpaHUTU3ALIA.
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Ponbp MmeTamoppuueckux nopoJ B CI0KEHUH 36MHOM Kopbl. O1ieHKa 0011el MacChl
MeTaMOp(UYECKUX MOPOJ; CPEAHHM XUMUYECKUN COCTaB JPEBHUX METaMOp(PHUUECKUX
nopox M mpoOieMa €ero OTIMYUs OT cocTaBa (PaHEPO30MCKUX OcaakoB. PU3UKO-
xumuueckue pakropbl Metamopusma. [puniun meramopduueckux ¢pauuii 1 OCHOBHAs
($u3UKO-XMMHUYECKass HAPABIEHHOCTh MPOIPECCUBHOTO METaMOP(pU3Ma; MOJABUKHOCTD
JJIEMEHTOB Mpu MeTamoppuszMe. Tumbl pynHBIX MECTOPOKIEHUH, CBS3aHHBIX C
MeTaMOp(UYECKUMHU  TOPOAAMH; OIIEHKa pOJM IPOLIECCOB  MeTaMop(uueckoit
nuddepennpanu B GOPMUPOBAHUHM COOCTBEHHO METaMOP(OTrEeHHBIX MECTOPOKICHUM.

['eoxumust tunpochepsl. Macca M XUMHUYECKHH COCTaB BOJ THApPOcheEpHI;
COTIOCTABJICHHE COCTaBa MOPCKHX M KOHTUHEHTAJbHBIX BOJ; YCTOMYMBOCTH COCTaBa
COJIEBOI Macchl OKeaHa; KojeOaHusl COJIEHOCHOCTH MOPCKUX BOA. Maiible KOMIIOHEHTBI
ruapocdepsl; )KU3Hb U OPraHMYECKOE BEIIECTBO MOPCKHX BOJ. McTouHMK BemecTBa
ruzipochepsl; FeOXUMUUECKHN OanaHc mpouecca 0caaKkoo0pa3oBaHusl.

I'eoxumust atmoceprl. CocraB aTmocepsl; cTpoeHHe aTMochepsl U
pacrpeziesieHue ee KOMIIOHEHTOB 10 BbicoTe. DaKkTOpbl, KOHTPOIUPYIOLIUE XUMUYECKUI
coctaB atrmocgepsl. [Ipoucxoxaenue u sBosouus armocgepsl. VcToOuHUK Ta30B Ha
MOBEPXHOCTU 3eMjH; mpoljema MOTepu Ta30B 3emiled; T'€OXMMHUYECKHE NpU3HAKU
OTCYTCTBHS Ha 3eMiie APEBHEN MIIOTHOM aTMOC(EpHI.

I'eoxumust Ouocgepsl. IloHATHE 0 OMOreOXMMHMUYECKHMX IpoLeccax; MpsAMOE U
KOCBEHHO€ BIIMSIHUE OPraHU3MOB Ha T€0JOTMYECKHE IMPOLECChl; TCOXUMHUYECKHUE
(YHKIMM OpPraHU3MOB; OPIraHU3MbI-KOHLIEHTPATOpbl. OpraHUyYecKkoe BELIECTBO B
reoxumun. PacmpocTpaHeHHOCTh W (OPMBI HAKOIUIEHHS OPraHMYECKOTO BEIECTBa.
CocTaB OpraHM4ecKoro BEHIECTBA OCAJAKOB W OCaJOYHBIX TIOPOJ; ACCOLHAINH
3JIEMEHTOB, HAKAIUIMBAIOLIUXCS B CBSA3M C OPraHUYECKUM BEILECTBOM; OPraHUYECKOE
BEIIECTBO KaK (PaKTOp KOHIIEHTPUPOBAHUS JIEMEHTOB.

['eoxumuueckre MeToapl MOUCKOB. [IpencraBieHne 0 reOXMMHUYECKUX METO/ax
IIOMCKOB: X OCHOBaHMs U 3aauu. [IpencraBieHne o NepBUYHBIX OPEOJIAX U BTOPUUHBIX
opeoniax paccesHus. JIUTOXUMHUYECKHE, THIAPOXUMHUYECKHE, aTMOXUMHUYECKHE U
OMOreOXMMHUYECKHUE METOIbI TIOUCKOB. VX posib U yCIIOBUS IPUMEHEHUS.

Tema 7. CTpyKTypHas reoJiorust

MeTob1 ncce1oBaHus, IPUMEHSIEMbIE B CTPYKTYPHOM re0JIOTHH.
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dusunveckue ocHOBbI Aedopmanuii. Mctounuku nedopmariuii B utocdepe.
Buner nedopmanuii.

Croii ¥ 371eMEHTBI €ro CTpOeHUsI. MOIIHOCTH CJI0s U CLIOCOOBI €€ U3MEPEHUS.
BriknnauBanue cinoes. OqHOPOAHOCTH MOPOJ ci10s. [I0BEpXHOCTH HACIOECHHS M UX
ctpoenue. JInnzpl. Cnouctocts U ee Tumbl. CoriiacHoe U HECOIIACHOE 3aJIETaHUE CIIOEB.

I'opu30oHTaIBHOE 3aJIETaHUE CIIOEB.

HakiioHHOE 3a1eranue cioeB. JJIEMEHTHI 3aJIETaHUs] HAKIIOHHBIX CJIOEB.
ITpu3Haku HakJIOHHOIO 3ayeranus ciaoes. uexkcypsl. HopmanbHOE M OPOKUHYTOE
3aJIETaHHE.

Ckuaguatbie pOpMBI 3aJieraHus CI0eB. DJIEMEHTHI CTPOCHHS CKIIAOK.
AHTUKIMHAJIBHBIE U CUHKIIMHAJIBHBIE CKIa KU, Knaccudukanus ckiauox.

Pa3pbiBHBIE HAPYLIEHUS CO CMEILIEHUEM. DJIEMEHTBI CTPOEHUS Pa3pbIBOB CO
cMmenieHueM. lIpsimble 1 KOCBEHHBIE ITPU3HAKHU Pa3phIBOB CO CMEILICHUEM.
Knaccugukanus paspbIBHbIX HApyILIEHUH CO CMELICHUEM.

XaoTuyeckrne KOMILIEKChl. OMUCTOCTPOMBI. TEKTOHUUECKUI METaHXK.

Tpeunnble HapymeHus. Mopgosorndyeckas 1 reHeTHYeCKast KilacCu(puKaluu
TPELIUH.

@opMbI 3aJI€raHusl HHTPY3UBHBIX TOPHBIX IOPOJ.

@OopMBI 3aJI€TaHNsl BYJKAHOTEHHBIX ITOPOL.

®opmbl 3aneranus MeTaMop(HUYECKUX TOPHBIX TOPO/I.

OCHOBHBIE CTPYKTYpPHBIE JJIEMEHTBI 36MHOU KOPBI.

Tema 8. I'eopuszuka

Metoasl  (pyHIAMEHTATIBHOM UM MPUKIATHOM Teopu3uku. XapaKTepUCTHKa
¢uznueckux noje 3emiau U GU3NYECKUX CBOWCTB ropHbIX nopoa. Knaccudukanus u
KOMIUIEKCUPOBAaHUE Te0OPU3NIECKIX METOJIOB.

I'paBupasBenka. OCHOBBI  TEOpUM  IpaBUpa3Bedku. Anmaparypa Uil
rpaBupasBekd. Meroauka rpaBupasBeAkd. [HTeprperanuu rpaBUTALMOHHBIX
aHOMAaJIUH.

Marnutopasseaka. OCHOBbI TEOPUM T'€OMarHUTHOTO IOJS U MarHUTOPa3BEIKU.
Anmapatypa il MarHuTOpa3Beikd. MeToauka MarHutopasBelku. MHTeprnperanus
MAarHUTHBIX aHOMAJIHM.
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Onexrpopa3Benka. DPU3MKO-MAaTEMaTHUYECKUE M TE€O0JOIMYECKHE  OCHOBBI
IIEKTPOPA3BENKU. OJEKTPOMArHUTHBIE TMOJSA, HUCHOJIB3yEMbIE B 3JIEKTPOPA3BEIKE.
Anmnaparypa U 000pyIdOBaHME [UIsl DJIEKTPOpa3BeIKU. METOIbl 3JIEKTPOPA3BEIKH.
WMHuTepnperanys 1aHHbIX 3JEKTPOPA3BEAKU U PEIIAEMbIE 3a/1a4H.

Ceilicmopa3Benka. OOmme cBeaeHus: O ceiicMopasBenke. Dundyeckue Hu
re0JI0rM4ecKre OCHOBBI cericMopasBenku. CelicMopasBeiouHas anmnaparypa. Meroauka
U cuctemMbl HaOmoaeHuii. OO0paboTka W WHTEpHpEeTanus JAaHHBIX CEHUCMOPa3BEIKH.
[TpumeHeHne ceiicMopa3BeIKU Ul PELLIEHUS PA3IMYHBIX T'€0JIOTHUECKUX 3a/1a4.

TepmopasBenka. PU3MKO-TEOJOTMYECKAE OCHOBBI TEpPMOpPAa3BenKUu. MeToasl
TEPMOPA3BEIKU.

SnepHas reopusuka. OU3NKO-XUMUYECKHE U T'€OJIOIMUECKUE OCHOBBI SJIEPHOMN
reopusuku. PagnoakTUBHOCTh TOPHBIX MOPOJ U py.H. SnepHO-(pu3nyeckue CBONCTBa
TOPHBIX MOPOJ M PyA. AmNmaparypa U METOJbl, IPUMEHSIEMbIE B SIEPHOIN reodusmke.
SAnepHo-(u3nueckre METOIbI.

['eopusnueckue ncciaenoBaHus CKBaKuH. OOILIETEOPETHUECKHUE TPEACTABICHUS O
reo(pu3nMUEecKOM HCCIEAOBAaHUM CKBaXUH. MeEToapl  AJIEKTPOMETpUU. MeTobl
paaroMeTpun CKBaXKMH. CelCMOaKyCTUYECKHE METOIbl. TepMHUYECKHE M MarHUTHBIC
meTonbl. MccnenoBanne CKBaXKHH B Tporecce OypeHus. M3yueHue TEXHUYECKOTO
COCTOSIHUSL  CKBaXMH. KOMIUIEKCHOE NpPUMEHEHHE METOJOB  IeoPU3NYECKOro
VCCJIEIOBAHMS CKBAYKUH.

KomnnekcupoBanue reogpusznueckux wmeronoB. Ilonsatue o reoduznueckom
KoMmIuiekce. PU3MKO-Teosornyeckas Mojeiab. HeomnHo3HayHOCTh pemieHus 0OpaTHBIX
3agauy reodusukd. KomriuiekcHass uHTepHperanus reo@uU3nUecKux JaHHbIX. BbIOOp
reo(usznueckoro komiuiekca. OCHOBBI NETPOPUZHUKH.

['myOunnas reodusmka u OCHOBbI ¢u3uku 3emin. PermonanpHas reodusuka.
[Toucku u pa3BeaKa MOJIE3HBIX UCKOMAEMbIX reopu3ndeckuMu Metogamu. MuxenepHast
reouzukKa.

Tema 9. UcTopuueckas reoJiorust

Jloreoaoru4ecKkuil ¥ reoIorndecKuil epuosl pa3BuTHs 3emiid. OCHOBHBIE 3TallbI
B UCTOPHH reojiorndyeckoro pa3sutus 3emiu. Kpumnroszoit u ¢aneposzoii. [Ipororeir u
HEOTEH.
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[IpoToreit. OcoOEHHOCTH COCTaBa W CTPOCHHS MPOTOTEHCKHX 0Opa3oBaHUM.
Metonsl ux pacuieHeHuss Hu Koppemsauud. C(Cxema XpOHOCTpaTUrpaduueckoro
nojpaszeneHuss 1okeMOpusi. Pa3BuTue CTpyKTyphl 3€MHOM KOpBI B IpOTOTee. DMOXHU
cknaauatoctu. dopMupoBaHue APEeBHUX MIaTPopM B KoHIE mpoTores. ['mobambHas
CTpyKTypa 3eMHOM Kopbl B KoHIle mportores (Ilanres-I, Ilantamacca). OcobeHHocTn
najgeoreorpadpud M OCaJKOHAKOIUICHUs. BO3HUKHOBEHHE >KM3HM U CTAHOBJICHUE
OPraHMYECKOI0 MHUPA B POTOTreEE.

[To3maui iporepo3ou. PazButue CTpyKkTyphl 3¢MHOM KOpBI. Pacuiienenue [lanren-
[, 3an0’keHne reoCHHKIMHAIBHBIX MOSICOB, 000cobieHne IpeBHUX Tuatdhopm. JpeBHue
wiatopmbl. ABITAKOT€HHAs CTaus UX pa3BUTHUs. Pa3BUTHE r€OCHHKIMHAIBHBIX MOSICOB,
X BHEIIHUX M BHYTPEHHUX 30H. PacKpbIiTHEe MEKKOHTUHEHTAJIBHBIX OKEAHWYECKHUX
OaccelinoB. baiikansckas ckinagyarocts. OOpaszoBanue ['onaBansl. [laneoreorpadus u
0COOEHHOCTH OCaJIKOHAKOIUIEHHS B MO3JIHEM MPOTepo30oe. MaTepuKOBbIE OJICCHEHUS.
PazBuTune opranuueckoro Mmupa. Pyoex kpurro3oii-gpanepo3oil.

Pannuit nmaneosoit. Crpaturpadpuueckoe pacuwieHeHHe. OCHOBHbBIE CTPYKTYpPHBIE
AJIEMEHTHl B paHHEM Iajeo3oe. Pa3BuTue MEKKOHTHHEHTAIbHBIX W OKPauHHO-
KOHTHMHEHTAJIbHBIX T€OCHUHKINHAIBHBIX IIOSICOB, UX MHO- W 3BI€OCUHKINHAIBHBIX 30H,
NAaCCUBHBIX M aKTHUBHBIX OKpaWH TMajeooKeaHWdecknx OacceitHoB. Kanemonckas
CKJIaT4aToCTh, (POPMUPOBAHUE KAJIEJOHCKUX CKIIATUYaThIX COOPY>KEHUM, 00pa3zoBaHUE
koHTHHeHTa JlaBpyccus. PasButue npeBHux minatdopm. Hawamo miuTHOM cragumn
pa3BuTusi Ha  ceBepHbIx Iuargopmax. [lameoreorpaduss u  ocobeHHOCTH
OCAJKOHAKOIUIEHUS B PAHHEM IajIe030¢€. TalacCoOKpaTUYeCKUE U TEOKPATUHUECKUE JITOXH.
Kinumar. MarepukoBoe oneaeHenue Ha [onaBane. OpraHuueckuid MUpP pPaHHETO
Najae030sl.

[To3auwmii maneo3oii. Ctpaturpaduueckoe pacuieHenne. OCHOBHbIE CTPYKTYpPHBIE
AJIEMEHTHI B MO3JHEM IalIe030€. Pa3BuTHEe MEKKOHTUHEHTAIBHBIX I'€OCUHKINHAIbHBIX
NOSICOB. 3aKphITHE TNaJICOOKEaHUYECKUX OacceHOB. ['eplMHCKas CKIaq4aToCTh.
dopmupoBaHue TEPLUHCKUX CKJIaI4aThIX COOpYKECHUH, oOpa3oBaHue
cynepkoHTuHeHTOB JlaBpasus u Ilanres -II. OcoOGeHHOCTHM pa3BUTHS OKpPAWMHHO-
KOHTHHEHTAJbHBIX F€OCHHKIMHAIBHBIX MOSACOB IO nepudepuu mnajaeo-Tuxoro okeaHa.
OOnacTH KaJIGJOHCKOM CKJIaI4aTOCTH B IMO3JHEM TMajeo3oe. Pa3Butue npeBHUX

15



miatgopM - ceBepHbiXx U ['oaBansbl. [laneoreorpadust u ocaakoOHAaKOIIEHUE MO3IHETO
1ajgeo30s. YCWIEHME TeoKpaTtmyeckux TtenaeHunid. Kmumar. [lo3gnenaneo3onckoe
onieneHenre ['onaBanbl. OpraHnyeckuii MUp MO3HEro Maneo30s. buoreorpadguueckue
MPOBUHIMH. ['paHnIa MaIe030M-Me30301 I PA3HbIX TPYII OPraHUYECKOTO MUPA.

Meszo30i1 Ctpaturpaduueckoe pacuieHenre. OCHOBHbIE CTPYKTYPHBIE AJIEMEHTHI
B Me3030€. Cpenn3eMHOMOPCKUN TeOCUHKIMHANbHbI 1osic. Okean Teruc. Pa3Butue
OKPAaUHHO-KOHTUHEHTAJIbHBIX T€OCHHKIMHAIBHBIX MOSICOB THXOOKEAHCKOrO KOJbLA.
Meso3oiickas cknagyaTocts. ['eonorndeckas ucropus JlaBpasuu. Passutue u pacnan
['onnBanel B Me3030e. Packpeltme W pasBUTHE BIAJAWH MOJIOJBIX OKEAaHOB.
[Taneoreorpadus u OCAJKOHAKOIUICHUE M€303041. I'eoxkpaTnueckue 51
TaJacCOKpaTHUYEeCKUE HMOXU. IBCTATUUYECKHE KoJiebaHUsi ypoBHs Mops. Kiumars
Me30304. Pa3Butre opranndeckoro Mmupa B Me3030e. PyOex Me3030ii-KaitHO301.

Kaitnozoit. Crpaturpaduueckoe pacunieHeHne. OCHOBHBIE CTPYKTYpHBIE
AJIEMEHTHl B KaiiHO30€. 3akpbiThe OacceliHa Teruc. AJNBNMICKAs CKJIAA4aTOCTh.
@opMHUpOBaHUE CPEAU3EMHOMOPCKOro CKiagyaTtoro mnosica. baccenn Ilapareruc.
Pa3BuTne OKpamHHO-KOHTUHETAIBHBIX T€OCUHKIMHAIBHBIX MOSICOB - AKTUBHBIX OKPAWH
Tuxoro okeana. Pacunenenue JlaBpasuu. Kaiinozoiickas wuctopusi Ceepo-
AMepukaHCKOTO ¥ EBpa3uiickoro KOHTHHEHTOB. ONHUIUIATQPOPMEHHBI OpPOTEHES.
OxonuarenbHblii pacnan ['onaBanbl. KaillHO30lCKass UCTOpUS KOHTMHEHTOB HOYKHOIO
nonymapus. OKoH4aTtenpHO€ (OPMHpPOBAHHE CTPYKTYPHl MOJIOABIX  OKEaHOB,
acCUMEeTpU4HOM CcTpyKTyphl Tuxoro okeana. [lameoreorpadus u ocaakoHaKOIUICHHE B
KaifHO30€. ['0CIoICTBO reOKpaTUYECKUX TEHAEHUMN. DBCTaTUYECKOE IaJIEHUE YPOBHS
Mops.  [loxonomanme — knmmmara.  MaTepukoBoe — OJIEIEHEHHWE U JPYTHE
najgeoreorpaduyeckue 0COOEHHOCTH YETBEPTUYHOTO nepuoa. PazButne
OPraHMYECKOTO MHpa B KariHO30¢. [losBnenue yenoseka.

OCHOBHBIE 3aKOHOMEPHOCTM pa3BUTHS 3€MHOM KOpbl. HampaBiieHHOCTh U
MIEPUOANYHOCTDh B PA3BUTHHU CTPYKTYPbI 36MHOU KOpbI. T€KTOHMKA MUIMT U MAHTUIHBIX
IUTIOMOB, O COJICP’KaHUM U MPUYMHAX PA3BUTHUSL CTPYKTYpPbl 36MHOU KOpPbI U 3€MJIH B
1eJI0M. DBOIIONMUS Majieoreorpapuiyeckoil 00CTaHOBKU Ha MOBEPXHOCTH 3€MJIU B CBSA3U

C pa3BUTHEM CTPYKTYPbI 36MHOM KOpbI. HanpaBieHHOCTh U NEPUOIMYHOCTD B SBOJIIOLUN
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OCaJKOHAKOIUICHUS. BO3HUKHOBEHNE KU3HU U PA3BUTUE OPraHUYECKOr0 MUpa Ha 3emiie

B CBSI3H C HBOJIIOLIMEH Taneoreorpaduyeckoi 00CTaHOBKH.

Tema 10. I'eostorust MeCTOpPOKIEHNH MOJIE€3HBIX HCKOMAEMBbIX
MuHepanoro-reoOXuMH4eCKHe U TEKCTYPHO-CTPYKTYPHBIE XapaKTEPUCTUKH PYA.
Mopddonorus Tei noue3HbIX HCKOMaeMbIX.

Krnaccudukanus MecTopoKaeHUN OJIE3HBIX UCKOMTAEMBIX.

MarmaTtuueckue MECTOPOKACHHUS. JInkBalMOHHbIE MECTOPOKIACHUS.
Pannemarmarnueckue MectopoxacHus. [lo3nHeEMarmaTuyecKue MECTOPOKICHHUS.

Kap6oHaTuTOBBIE MECTOPOKACHHUS.

[TermaTutoBBIE MECTOPOKICHUSA. THUIIBI TIETMAaTUTOB. | '€HE3UC merMaTuToB. THuIibl
MIErMAaTUTOBBIX MECTOPOXKICHUM.

CkapHOBBIE MECTOPOKIACHHUS.

AJBOUTUTOBBIE U TPEU3EHOBBIE MECTOPOKICHUS.

I'maporepMalibHble MECTOPOXKACHUSA. [ MAPOTEpMATIBHOE N3MEHEHUE BMEIIAKOIINX
nopoq W opyneHenme. Kiaccudukamus TUAPOTEPMATIBHBIX  MECTOPOXKIICHU.
[InyTOHOr€HHBIE TPAaHUTOUJIHBIE MECTOPOKICHHUS. BylKaHOT€HHBIE aHIEC3UTOUIHBIC
MecCTOpOoXKAeHHs. BynkaHoreHHnele 0a3aqbTOMIHBIE CYOMAapUHHBIE MECTOPOXKICHUS.
OO6o0meHHass  MoJelnb  THUAPOTEPMANIBHOTO  pymooOpa3zoBanus. llompasnmencHue
KOJYEAAHHBIX MECTOPOKIECHUN.

MectopoxneHus BeIBETpuBaHUsA. OU3UKO-XUMHUUYECKUE YCIOBHS U MUHEPAIbHBIN
COCTaB KOpP BBIBETpUBaHUS. ['eoxuMuueckue 0COOEHHOCTH KOp BbiBeTpuBaHus. dopma
PYIHBIX TeJl, TEKCTYPBI U CTPYKTYpHI py. Ilpennocsuiku o6pa3oBaHust MECTOPOXKICHUI
B KOpax BBIBETPUBAaHUA. [ MIEPreHHbIE W3MEHEHUS MECTOPOKIEHUN IOJIE3HBIX
uckonaeMbix. OU3NKO-XMMHUUECKHE U3MEHEHUSI MeCTOpOXkaeHU. CTpoeHne U cOoCTaB
30H OKHCIEHUS METAJUIMYECKUX MecTOpokaeHud. (OCOOEHHOCTH  OKHUCICHHS
HEMETAUINYECKUX MECTOpOXKAeHU. [IpeicraBienus o reHe3nce 30H OKUCIIEHNUS.

Ocanounbie MecTopoxkiaeHusi. OCOOEHHOCTH OCAJOYHBIX MECTOPOXKACHUN U
NOPEINOChUIKM WX 00pa3oBaHusl. THIBI OCAJOYHBIX MECTOPOXKIECHUH. MexaHOTreHHbIE
MECTOPOXKIEHUS M POCChINU. PocCChIIHBIE MECTOPOXKACHUS. THUNBI  POCCHINEH.
[Ipeamoceuiku obpazoBanus pocchineil. [IpencraBnennus o MexaHu3Max 00pa3oBaHUS
pocchineil. XeMOTreHHBIE 0Ca/I0UHbIE MECTOPOXKICHUSA. MecTopoxIeH s, 00pa30BaHHbIC
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U3 KOJUIOWJIHBIX pPAacTBOPOB. bHOXMMHYECKHME MECTOPOXKACHMs. MeCcTOpOXACHUA
dochopuroB. OcamovyHble MECTOPOKIACHUS TOPIOYMUX TOJIE3HBIX HMCKOMAEMBbIX.
CeIMMEHTallMOHHO-INar€HETUYECKNE KOHLEHTPAlMM METAJUIOB B YEPHBIX CIJIAHLAX.
MecTopoxaeHust KapOOHATHBIX U KPEMHHUCTBIX MOPO/I.

OnureHeTHYecKue  MecTopokiaeHus.  OOmue  4YepThl  SIMUTCHETUYECKUX
MECTOPOXKACHUN.  MecTOpOoKIeHusl, CBA3aHHbIE C  TIPYHTOBBIMH  BOJaMH.
MecTopoxxaeHust B apTe3naHckux OacceiHax. MHOUIbTpallmOHHBIE MECTOPOXKICHUSI.
OKCPUIBTPALMOHHBIE MECTOPOXKICHUSI.

MetamopduzoBanueile U MeTamopdoreHHele  MecTopoxkiaeHus.  OOmue
O0COOCHHOCTM M TuUmbl  MecTopokiaeHuil.  IlpencraBinenuss 00  ycioBUAX
MeTaMOp(OTreHHOr0 py1000pa30BaHMsL.

Oco0eHHOCTH KPYTHBIX MECTOPOKICHUI.

['eonornyeckue CTpyKTypbl MECTOPOKICHUN ITOJIE3HBIX UCKOIIAEMBbIX.

['eonornueckue  ycioBus  00pa3oBaHUS ~ MECTOPOXKIEHUM  C  pas3HbIX
r€0JIMHAMHYECKUX MTO3HIIHM.

[lepyoguyHOCTb,  JUIMTENBHOCTb U INIyOMHHBIE YpPOBHM  OOpa3oBaHMs
MECTOPOXKICHUM.

6. OOpa3sen (poHIa OLIECHOYHBIX CPEACTB

1. BynkaHM4E€CKMMU IIOPOJAAMU CPEJHErO COCTaBa HOPMAJIbHOM IIEJIOYHOCTH

SIBJISIFOTCSL:

A. 6a3aibThl

b. TpaxuTe!

B. anpesntsl

I'. puonutsl

2. JKunkoe arperaTHO€ COCTOSIHUE BELIECTBA BO BHYTPEHHEM CTPOEHUH 3€MJIU

YCTaHaBJIMBAETCA C ITOMOILBIO:

A. IPOJIOJIBHBIX CEMCMUYECKUX BOJIH
b. nonepeyHbIxX CENCMUYECKUX BOJIH
B. BonH JlsBa

I'. BosiH Poanies
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3. BoiGepuTte BapuaHT, B KOTOPOM IMPEACTABICHA 00J1aCTh FEPIIMHCKON
CKJIaI4aTOCTH.
A. Ypano-Cubupckas
b. baitkanbckas
B. Kopmuibepckas
I'. Auaniickas
4. K cuHTeHeTHYECKUM KayCTOOUOINTaM HE OTHOCHUTCS:
A. Topd
b. 6ypslii yrosb
B. nHedtn
['. roproumne ciaaHubl
5. B xakoit vactu Cubupu 1 Boctoka Poccuu ycTaHOBIIEHBI HEPTETa30HOCHBIE
MECTOPOKICHUS B OTJIOKEHUAX MAJI€OreHa U HeoreHa?
A. 3anagnas Cubupu
b. Caxanun
B. Axytus
I'. Boctounas Cubupp
6. Kakoe couetanue reo(pu3naecKkux METOI0OB HAanOOJIee ONMTUMAIIBHO IS
MOMCKOBBIX pa0b0T HA PYJHOE 30JI0TO?
A. MarHuTOpa3BeAKa U BEPTUKAIHLHOE JIEKTPONpOOUIMpOBaHNE
b. rpaBupasBenka u cercMopasBeiKa
B. celicmopa3sBenka u TepMOpas3BeKa
I'. sanepHas reousuka u rpaBupa3BeIKa
7. Ilpu 30HE OKUCIIEHHS] CBUHIIOBO-IIMHKOBBIX PYJl 00pa3yroTCs:
A. TETUT, TENUJOKPOKUT, CUJICPUT
b. Masiaxur, a3ypur, TMMOHUT
B. nepyccur, aHrae3uT, CMUTCOHUT
I'. mupomo3uT, OpayHUT, ICUIIOMETaH
8. CnalOblii pacTBOP COJISTHOM KMCJIOTHI B T€0JIOTUHU TPATULIMOHHO UCTIOIB3YIOT
TUTst
ONIPEEIICHUS:
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A. rajnouioB

b. cynsdaros

B. xapbonaTton

I'. docharos
9. O kaKoM BO3pacTHOM pyOeke CBUJIETEIbCTBYIOT HAXOJIKH apXeoluar u
TpuoOuToB (p. Agnostus), 6e33amkoBbIx Opaxuomnon (p. Obolus)?

A. KaMeHHOYT0JIbHBIN NTEPUO]T

b. KemOpuiickuit nepuon

B. Ilepmckuit nepuon

I'. FOpckuii nepuon
10. KakuM 11BeTOM Ha T€0JOTHYECKON KapTe MOKA3bIBAIOT OCAOYHBIE TOPHBIC
OpObI FOPCKOTO BO3pacTa?

A. ToJTyOBIM

b. ceppim

B. xenteim

I'. 3emenbIM

7. Koy k o0pa3ny ¢GpoHIa OLEHOYHBIX CPEICTB

1.B 6. A
2.b 7.B
3.A 8. B
4.B 9.b
5.b 10. A
8. PexoMenayemasi qurepatrypa

1. Asmounnn B.B. I'eomorns monesnbix uckomaeMolx / B.B. Asgonun, B.U.
Crapoctun. — M.: U3narensckuii neHTp «Akaaemusi», 2010. — 384 c.

2. AdanackeBa M.A. Ilerporpaduss u mneTposoruss MarmMaTHYECKHX,
METaMOP(PUIECKUX W METacoOMaTW4YeCKnX ropHbix mopoa / M.A. AdanaceeBa, H.I1O.
bapauna, O.A. borarukos u 1p.; noxa pea. B.C. ITonosa, O.A. boratukosa. — M.: Jloroc,
2001. - 768 c.
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3. berextun A.I'. Kypc munepanoruu / A.I'. berextun. — M.: K/IY. —2008. — 736

4. bymax A.I'. O6mas munepanorus / A.I'. bynax, B.I'. KpuBoBuues, A.A.
3onoTtapeB. — M.: Akanemusi, 2008. — 416 c.

5. T'abxynun P.P. Mctopuueckas reosnorus / P.P. M'abaynun. — M.: U3a.-eo MI'Y,
2005. - 264 c.

6. Eropos-Tucmenko HO.K. Kpucramnorpapus u xpucramioxumus / HO.K.
EropoB-Tucmenko. — M.: K1V, 2005. — 592 c.

7. Kopounosckuit H.B. Uctopuueckas reonorust / H.B. Koponosckuii, B.E. Xaun,
H.A. SIcamanoB. — M. U3naTensckuil neHTp «Akanemus», 2008. — 464 c.

8. KopcakoB A.K. Ctpykrypnas reosiorus / A.K. Kopcakos. — M.: KI1V, 2009. —
328 c.

9. Kysuenos B.I'. JIutonorus. Ocanounsie TopHbIE TOPOIbI U UX u3ydueHue / B.I'.
Kysuenos. — M. OOO «Henpa-busuecuentp», 2007. — 511 c.

10. Crapoctun B.U. I'eonorust none3nsix uckonaembix / B.U. Crapoctun, I1.A.
UrnaroB. — M.: Akanemuueckuii [Tpoekr, 2006. — 512 c.

11. Xaun B.E. I'eorekTtonmnka ¢ ocHoBamu reoguHamuiku / B.E. Xaun, M.T.
Jlommze. — M.: KJ1V, 2005. — 560 c.

12. Xmenesckuit B.K. I'eoduszuxa / mox pen. B.K. Xmenesckoro. — M.: K/IY, 2012.
-320c.

13. Anackypt O.B. Jlutonorus / O.B. Anackypr. — M.: M3narenbckuii MeHTP
«Axkamemusi», 2008. — 336 c.

14. Autunua B.C. T'eoxumus suporennbsix mporeccoB / B.C. Anrumnun, B.A.
Makpsoiruna. — Upkyrck: U3a.-Bo UpkyT. roc. yH.-ta, 2008. — 363 c.

15. bynanoB B.A.Pemenue kpucramiorpaguueckux 3aiad € IIOMOIIBIO
crepeorpaduyeckux npoekuuii / B.A. bynanos, M.A. FOnenko. — Upkytck: UpkyT. roc.
yH-T, 2006. — 175 c.

16. bynanos B.A. KpucramoxumusM mopoaooOpasyrommux MuHepaioB / B.A.
bynanos, A.M. Cusbix. - Upkyrck: U3a-Bo Upkyrckoro yuusepcuteta, 2005. — 220 c.

17. Tpynuana M.U. O6mas reonorusi. — M.U. T'pynunun, B.B. Paduenko. —
Wpxkyrck: U3a. - Bo Upkyr. roc. yH.-ta, 2007. — 71 c.
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18. XKapukoB B.A. OcHoBbl puznueckoit reoxumun / B.A. XKapukos. — M.: U3x-
Bo Mock. Yu-ta: Hayka, 2005. — 654 c.

19. Ky3bmun M.U. Uctopuueckass reosiorusi ¢ OCHOBAMU TEKTOHHKHU IUIUT U
metatoreann / M.U. Kysemun, A.T. Kopoawskos, C.1. [puns, C.H. KoBanenko. —
Wpxkyrck: U3a.-Bo UpkyT. roc. yH.-ta., 2000. — 228 c.

20. Mapakyes  A.A. Ilerposmorus I. OCHOBBI  KpPUCTANIOONTUKUA U
nopoao000pa3yromre Muaepaist // A.A. Mapakymes, A.B. boopos, H.H. Ilepries u np. —
M.: Hayunsiii mup, 2000. — 316 c.

9. IIporpamHuoe obecnieuenne u MHTEpHET-pecypChl

1. http://window.edu.ru/library Eamnoe oxHO pgocTyma kK o0Opa3oBaTelbHBIM

pecypcam
2. http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

3. http://geo.web.ru/ Bce o reonornu

4. «Dakota Matrix Mineral» baza naHHBIX 110 MUHEPAJIOTHH
10.Pa3paGoTUyuKH NPOrpaMMbl BCTYNUTEIHLHOT0 UCTIBITAHUS
Cacum C.A., 3aB. xadeapoil MOJE3HBIX MCKOMAEMbIX, TCOXUMUN, MUHEPAIOTHH |
nerporpaduu, T0IEHT, KaHTUAAT Te0JI0r0O-MUHEPATIOTHIECKUX HAYK.
JlerynoB C.I1., momnieHT Kadeapsl MOJIE3HBIX UCKOMIAEMbIX, TECOXUMUU, MUHEPAJIOTUN

)41 HCTpOI‘pa(bI/II/I, KaHaAuaaT re¢oJIOro-MUHEPAIIOTHYCCKUX HAYK.

Hannas npoepamma coomsemcemayem memooudeckum pekomernoayuamu « O nopsoxe
paspabomxu u mpeOo8aHUsAX K CMpyKmype, coOepICanuio u 0QopMaeHuI0 npocpamm 6CmynumenrbHulx
ucnolmaHutly, ymeepaicoennvle pekmopom om 22 sneaps 2024 e.
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