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1. lean u 3a7a49u TUCUMILJIUHBI.

Henp mucrumummabl OOIIas reOXUMUS - 1aTh CTYJCHTaM TEOPETUYECKHE OCHOBBI OOMICH
F€OXHMHH, COBPEMEHHBIE 3HAaHHMS O PACHPOCTPAHEHHOCTH M PACHPEACICHUH XUMHUYECKHX
3JIEMEHTOB B T€OJIOTMYECKMX OOBEKTaX 3eMJIM U O MOBEACHHHM XHMHYCCKHX DJIEMEHTOB B
Pa3IMYHBIX T€OJOTUUECKHX MPOIIeccax.
3aoauu kypca:

- OCBOUTb CUCTEMY TOHITHI U ONIPEICIICHUIA B TEOXHUMHUH,

- U3Y4UTh PYHTAMEHTATLHBIC 3aKOHBI TCOXUMHH,

- MIOJIYYHTD TMIPEICTABIICHUE 00 NMEIOIIEHCS TEOXUMHUUIECKON HH(POPMAITIH,
- HAyYUThCS UHTEPIPETHPOBATH TEOXUMHUIECKYIO HHPOPMAILIHIO.

2. Mecto nucunmnnbl B cTpykrype OIIOII. ['eoxumusi B COOTBETCTBHH C YYEOHBIM IJIAHOM
nu1s HanpaBiieHust 05.03.01 «["eonorusi» u penepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICHIETO NPOPECCHOHATHLHOTO O00pa30BaHUS MO HAIMPABICHUIO TOATOTOBKU
05.03.01 «I'eonorus», YTBEpXKIACHHOTO MpPUKa3oM MUHHUCTEPCTBA OOpa30BaHHUs U HAYKH
Poccuiickoit @enepanin  Ne954 ot 7.08.2014 r. OTHOCUTCS K 00s3amenbHOU OUCYUNIUHE
sapuamuenoll wacmu. JucuurnianHa Oa3upyeTcs Ha 3HAHUSX M HaBBIKAX, MPHOOPETEHHBIX
CTyJICHTaMH B paMKax u3y4deHusi KypcoB «Dusukay, «Xumusa», «OOmas reoaorus»,
«Kpucrannorpadpusi», «Munepanorus», «llerporpadgus». MaTtepuan AUCHUIUIMHBL U
NpuOOpETEHHBIE HABBHIKKM HEOOXOAMMBI JJII OCBOCHHS IMOCICAYIOIUX TUCIUILINH, TaKUX Kak
«Meramnorenusy, «Kpucramioxumusy, «[laneoknnMaTndeckue peKOHCTPYKITUN.

JucuunnmHa yutaercs B S cemMecTpe JUisl CTYAEHTOB TPETHEro Kypca.

3. TpeOoBaHusi K pe3yJIbTaTaM OCBOEHUS TUCUUILIHHBI:
[Tpouecc wm3ydyeHHs] AMCUMILIAHBI HAmpaBieH Ha (OPMHUpPOBAHHE Yy CTYACHTA CIEAYIOIIUX
KOMIIETEHIIMI:

CIIOCOOHOCTBIO HCIOJIb30BaTh 3HAHUSA B OO0JIACTH TEOJIOTMH, TeO(DU3UKH, T€OXUMHUU,
TUIPOTEOJIOTUA M HMHXKEHEPHON T€OJOTHH, TEOJIOTMH W TEOXHMHU TOPIOYUX HMCKOIAEMBIX,
9KOJIOTHYECKON T'€OJIOTUH JI PElIeHHUs HayYHO-HCCIIeI0BaTeNbCKUX 3a/1a4 (B COOTBETCTBUU C
npoduiem noarorosku) (ITK-1);

CIOCOOHOCTBIO CAMOCTOSITENHHO MOJIYYaTh T€OJOTHYECKYI0 HHPOPMAIIUIO, UCTIOTB30BaTh
B HAYYHO-HCCIIEIOBATEIECKOM IEATEIbHOCTH HABBIKU TIOJIEBBIX U JIAOOPATOPHBIX T€OJIOTHIECKUX
uccien0BaHuii (B COOTBETCTBUH ¢ Tipoduiiem moarotoBku) (ITK-2);

TOTOBHOCTHIO TIPUMEHATH Ha MpakTHKe O0a30BbIe OOIEMPOQPECCHOHANbHBIC 3HAHUA M
HABBIKM TIOJIEBBIX TEOJIOTUYECKUX, Teo(PU3MUEeCKUX, TeOXUMUYECKUX, TUIPOreOJOTrHYECKHX,
HEPTEra30BbIX M JKOJOTO-TEOJOTHUECKUX pabOT MpU pElIeHHH TPOU3BOACTBEHHBIX 3amad (B
COOTBETCTBUH C mpoduiiem nporpammbl Oakanaspuata) (ITK-4);

B pesynbrare n3ydyeHuss JaHHOW TUCLIUIUIMHBI CTYIEHT JIOJIKEH:
3name.
- 00BEKT U METObI MCCIICAOBAHNS T€OXUMHH,
- (popMBI HAXOXKACHUS DIIEMEHTOB B MPUPOJIE,
- OCHOBBI H30MOPPU3Ma XUMHUECKUX SJIEMEHTOB B MUHEPAILHOM BEIIECTBE,
- TEOXUMHUYECKYIO Kiaccudukaiuio snemeHToB B.M. ['onpammuara,
- 0COOEHHOCTH XMMHUYECKOTO COCTaBa BHEIIHUX M BHYTPEHHUX reocdep 3emiu,
- 0COOCHHOCTH T€OXHUMHH TIIABHBIX T€OJIOTHUYECKHUX MPOIIECCOB,
- METObl U30TOMMHON T€OXPOHOJIOTUU U U30TOIMHBIX CIIOCO0AX PEHICHHs TeHETHYECKHUX MPOoOIeM
B TCOJIOTHH;
Ymems:
- [10JIb30BAThCsl YUeOHOW U CIPaBOYHON T€OXUMHUUYECKOM TUTEpaTypoit,
- micath pedeparsl,



- JIeJaTh JOKIaabl,

- HHTEPIPETUPOBATH TCOXUMHUUYCCKYIO HHPOPMAITHIO.

Bnaoemo:

- rpaMUIECKUMH METOJIaMHU TIOCTPOCHUS TCOXHUMHUYCCKUX JIUArPAMM.

4. O0beM TUCHHUIUIMHBI U BU/bI Y4eOHOH padoThl

Bun yueoHoil paGoThl Bcero CemecTpsl
4yacos. /
3a4eTHbIX 5
e THHHI
3ansaTHsA B 3JIEKTPOHHO-HH(OPMAIHOHHO# 75 75
o0pa3oBarte/ibHOIi cpeje educa.isu.ru. (Bcero)
Jlexumn 36 36
Ipaktuueckue 3ausatus (I113) 36 36
KCP 3 3
CamocTosiTesibHas1 padoTa 33 33
B ToM uncie:
AHaIu3 ¥ KOHCTIEKTUPOBAHUE JTUTEPATYPHBIX JaHHBIX 33 33
KonTakTHas padoTa (Bcero) 78 78
Bun npomexxyTouHo# artectanmu (3a4er) 4 4
O01mas TpyI0eMKOCTh 9achl 144 144
3a4€THBIC SIMHUIIBI 2 2

5. Copepsxkanue 1M CHUILTHHBI
5.1. Conep:xanue pa3ieioB QM CHUIITAHbBI

Pa3pean 1. Beeaenmue.

1.1. Obvexm, Hanpasnenus u memoovl ucciedoganus 2eoxumuu. OnpenencHue
F€OXHUMHH, €€ MECTO B CUCTEME HayK O 3emie. Bo3HukHOBeHHe reoxumuu. OCHOBOMNOJIAraromume
paborsr @.Y.Knapka, B.U.Bepnanckoro, B.M. Tompmmmuara, A.E.®epcmana. OcHOBHBIC
npo0OsieMbl U HampaBlieHus: reoxuMuu. Knapku. MeTopl reOXuMUu: XUMUYECKHe U (U3HUeCcKue
METO/Ibl U3yUEHUS pacrpeaeseHus U (GopM HAXOXKICHHS JIEMEHTOB, METOAbI TEPMOAMHAMUKYU U
KpUCTAIIIOXUMHUHM. Tumbl TeoxuMmuueckux 3amad. lLlenm wu  meToasl  ompobOoBaHus,
IpEJCTaBUTENIbHBIL ~ Bec  mpoO. BpiOOp  aHaNMTUYECKUX  CPEACTB,  XapaKTePUCTUKU
AHATUTUYECKUX METOJIOB (YyBCTBUTEIHHOCTh, TOUHOCTh, BOCIIPOU3BOAUMOCTD), aHATUTUIECKHE
CTaH/apTBhI.

Pa3nea 2. Kocmoreoxumus

2.1. Kocmuueckas pacnpocmpanenHocmy 31eMenmos

[TonsTHEe “KOCMHMUYECKOW PacHpOCTPAHEHHOCTH 3JIEMEHTOB, OCHOBHBIE 3aKOHOMEPHOCTH
pacipoCTpPaHEHHOCTH fAJiep B 3aBUCUMOCTH OT aTOMHOTO Homepa. 3akoH Opno-I'apkuHca.
[IpoucxoxaeHrne XUMUYECKUX 3JIEMEHTOB.

2.2. PacnpocmpaneHHOCMb d]1eMeHmOo8 8 Memeopumax u niaHemax

MeTteopuTsl, MX MUHEPAIbHBIA U XUMUYECKUI cocTaB. /[Be rpynmnsl mianeT CoslHeYHON
CUCTEMBI, pa3In4Msl B UX CTPOEHUH U cocTaBe. OCHOBHBIE (DAKTOPHI, ONPEACIAIONINE Pa3InIHs B
cocraBe TuIaHeT. [ umores3a 00 aHaJOTUU TBEPJOTO BEIIECTBA IUIAHET U METEOPUTOB

Paspnen 3. U3oTonHasi reoXxumus

3.1. Paouocennvie uzomonvl 8 eeonocuu. PaauoOakTUBHOCTb U €€ BHJBL, 3aKOH
paZMoaKkTUBHOTO pachaja, ypaBHEHUE OINpefesieHuss Bo3pacTa. MeToasl  HU30TOMHOIO
natupoBanus (Rb-Sr, Sm-Nd), ocobeHHOCTH 1 006JIaCTH TPUMEHEHUSI.

3.2. Cmabunvuvie uzomonsi 8 eeonoeuu. IIpUIrHBI H30TOMHOTO (HPAKIHOHUPOBAHHUS.
N3oTons! kucnopoaa. M3orons! ceprl. M3oToms! yrieposa.

Paspnen 4. O0mas reoxumus




4.1. T'eoxumuueckue xnaccugpukayuu s1emeHmos. 1 eoxuMHuuecKas Kiaccuukanus
B.M.l'ompammuara:  arModuibHbIE, CcUAEpPO(IIIBHBIC, XadbKOMUIBHBIE, JUTO(HIbHBIC
AJIEMEHTBI, TPUHIUIIBI BbIJEICHUST B Tpynnsl. [lerporennsie u penkue siaemeHThl. [lonsatus o
PEIKNX KOTePEHTHBIX U HEKOT'€PEHTHBIX 3JIEMEHTAX, KO3(PPHUIIMEHTHI pacipeIeIeHuUs.

4.2. HUzomopgusm. SIBnenne nzomophusMa U €ro reoxumMmuueckoe 3HaueHue. OCHOBHBIE
TUIIBI U30MOpGU3Ma, SMIUPHUUECKUE MpaBuUia n3oMopdusma, 3aBUCUMOCTb OT TEMIIEpPaTyphl U
naBieHus. M3omopdusMm U accornuanuu 3JIeMEHTOB; m3oMopdHbie psasl B.M.Bepranckoro,
muaroHanbHble  psagsl  A.E.®epcmana. M3omopdusm  Kak  MEXaHU3M  PacCesHUs,
KOHLEHTPUPOBAHNUS U PA3/IEICHUS SJIEMEHTOB.

4.3. OcnogHble 3aKOHbl Mucpayuu Xumuyeckux saemenmos. llepuonuueckuii 3aKoH
J.M.MenneneeBa. OCHOBHBIE CBOWCTBA aTOMOB M HOHOB, ONPEACISAIOLIME UX IIOBEJICHUE B
npupoaHbix cuctemax. CoctosHue (hopMbl HaXOXIEHHs) 3J€MEHTOB B mnpupoze. [lonstue o
MUTpAIMU; BHYTPCHHHUE U BHEITHHE (DAaKTOPBI MUTpaIuu. | eoxuMudeckue 0apbepsl

Pa3nen 5. PacnmpocTpaHeHHOCTh XMMHYECKHX JIEMEHTOB B 3emJie U ee 000109KaX

5.1. T'eoxumuss manmuu. VICTOUYHMKM CBEJEHUH O COCTaBEé M CTPOCHMM MAaHTHH.
MuHepanbHBId COCTaB MAaHTHH M €r0 M3MEHEHHE ¢ TIIYOMHOW. XMMUYECKUH COCTaB BEpXHEH
maHTuH. [IpeacraBienue o npuMuTUBHOW MaHTuU. [IpencTaBieHus o reTeporeHHOCTH MaHTUU
no JaHHeIM o reoxumuu OazanbToB COX M OKeaHMYECKHX OCTpoBOB. IIpeacraBieHust o
IIPOMCXOXKJAECHUN MaHTUIHBIX PE3€pBYyapoB, BIMSHHE METAcOMAaro3a, PELMKIMHIa KOPOBOTO U
MaHTHUITHOTO BellecTBa Ha (hOpMUPOBaAHHE MAHTUHHOM reTepPOreHHOCTH.

5.2. T'eoxumus 3emnoti kopwvl. JlBa TuUma 3€MHOW KOpBL: OKEaHWYeCKass U
KOHTHHEHTaJIbHasl. XUMUYECKUN COCTaB OKEAHWYECKOW KOPBI M MEXaHU3MBI €€ (pOopMHUpOBaHUS.
Pasnmuune B cocraBe KOHTHHEHTAJIBHOHM KOpBI IarGopM W  CKIam4aThix oO0IacTei.
[IpencraBieHuss 0 CTPOEHUU M COCTaBE 3€MHOM KOpHI MO BepTUKaiu. PacmnpocTpaHeHHOCTh
9JIEMEHTOB B 3€MHOH KOpe, METObl OLeHKU. OCOOEHHOCTH COCTaBa KOHTUHEHTAIbHOM KOpbI B
[[EJIOM, MEXaHU3MbI 00pa30BaHUs KOHTHHEHTAILHOU KOPBI.

5.3. Teoxumus ammocgepor u euopocghepvi. CTpoeHHUE W XHUMHUYCCKHUH COCTaB
atMocepsl, ee yHukaiabHOcTh. CoctaB ruapocdepsl. [1aBHBIE UM paccesHHBIE JIEMEHTHI B
MOpPCKOW Boze, (hOpMBI MX HAXOXKICHHWS, MPUBHOC M BBHIHOC BEMIECTBA. MaTepHUKOBBIC BOJBI:
MCTOYHUKY MUHEPATU3allii, OCOOCHHOCTH COCTaBa BOJ PEK U 03€p, MOJA3EMHBIX BOJ. DBOJIONUS
cocTaBa aTMocdepsl U THAPOCHEPHI B T€OJIOTMIECKON UCTOPUN 3EMITH.

5.4. I'eoxumus duocghepuvr. Onpenenenne 6nocdepsl. KoanuecTBo 1 XMMUYECKHH COCTaB
JKUBOTO BEIECTBA, aCCOLIMALMU 3JIEMEHTOB JKHUBOTO BellecTBa [loHATHE 0 OGMOTr€OXUMUYECKHX
mpoueccax; MNpsAMOE M KOCBEHHOE BIMSHUE OPraHW3MOB Ha TE€OJOTMYECKHE IPOLECCHI;
reoXuMu4eckre (yHKIMU OpPraHu3MOB; OpPraHU3MBI-KOHLIEHTpAaTophl. buoreoxmmuueckue
npoBUHIMU. CBSA3b YCIOBUHN KU3HEACATEIBHOCTH OPraHU3MOB C XUMHUYECKUM COCTAaBOM CPE[IbI;
noHsitue HHAeMUU. DakTopbl ¢GopMHUpPOBaHUS OHUOTCOXMMHUUYECKHX MPOBUHIMN. 3HAUCHUE
OMOreOXMMHUYECKHUX TPOBUHIIUHN B X031 CTBEHHOM IEATEIBHOCTH YeIOBEKa

5.5. Opeanuueckas  2eoxumusi. ~ OpraHmdyeckoe  BELIECTBO B  TI'COXUMHUHU.
PacnipocTpaneHHOCTh U (JOPMBI HAKOTIIIEHUSI OpraHu4Yeckoro BemiecTBa. CocTaB OPraHUYecKOro
BEIIECTBA OCAJKOB M OCAJI0UHBIX TOPOJI; ACCOIMAIIMH AJIEMEHTOB, HAKaIUIMBAIOIIMXCS B CBA3H C
OpraHMYECKUM BEIIECTBOM; OpPraHMYECKOEe BEMIECTBO Kak (haKTOp KOHIIEHTPUPOBAHUS
AJIEMEHTOB.

Paznen 6. I'eoxumus npoueccon

6.1. Teoxumus  mazmamuueckoeo  npoyecca.  XUAMUYecKas  KiaccUpHUKaIUs
MarMaTU4ecKux IOpoJ. 3aKOHOMEPHOCTH HW3MEHEHHs pPAclpOCTPAaHEHHOCTH DJJIEMEHTOB B
MarmMaTU4ecKuxX MopoJiax B 3aBUCUMOCTHU OT COJIEpP)KaHUs KpeMHe3eMa. ACCOLMAlUU AIEMEHTOB
yIBTPAOCHOBHBIX, OCHOBHBIX, KHCIIBIX H IIENOYHBIX Topoa. Maes 06 ocHoBomoaratomieil ponu
KPUCTAUTM3AaMOHHON  AuddepeHnnann Kak MeXaHu3Ma pa3/ieJieHHs] JJIEMEHTOB B
MarmMaTHueckoM rmporecce. OCHOBHBIE (DaKTOpBI, OMpEAETSAIOIINE PEIKOIIEMEHTHBIN COCTaB
MarM. OTHOCHUTENbHAs PACIpPOCTPAHEHHOCTh THUIIOB MarmMaTWyecKux mopoj. ['eoxumuueckue
KJaccudukanuy Hanboee paclpoCTPAaHEHHBIX MAarMaTUYECKUX TIOPO/T - TPAHUTOB M 0a3aIbTOB.



6.2. Teoxumus npoyecca memamopguzma. ITnaBHBIE (PAKTOPBI, OMPEACITIIONINE
MUHEPAIbHBIM U XUMHUYECKHUU COCTaB MeTamMop(HuuecKux MopoJ. Mwurpaius 3JI€eMEHTOB IpHU
perHoHAILHOM MeTamMopdu3Me: WHEPTHhIE U TOJBIKHBIC d3JEMEHTH. lcmoib30BaHUe
F€OXUMHYECKHUX JIAHHBIX JISl PEKOHCTPYKIIUH IMPOTOIUTOB METAMOP(PUIECKUX TTOPOI.

6.3. Teoxumus euopomepmanvhozo npoyecca. VICTOUHUKHA BOJBI, BemlecTBa, (HOPMBI
MepeHoca BeIIeCcTBa, MPUYUHBI 00pa30BaHUs OPYACHEHUS.

6.4. T'eoxumus npoyeccos gvieempusanus u 0caokooopazosanus. OCHOBHBIC areHTHI U
XHMUYECKHE TIpOIlecChl B 30HE THmepreHe3a. (OCHOBHBIE PEAKIUU TP XUMHUYECKOM
BBIBETPUBAHUU, TPOJIYKTHl BbIBeTpuBaHUA. Juddepenimanus BemecTBa B Mpoieccax
BBIBETPUBAHMUSI, YPO3UH, ITIEPEHOCA U OTIOKEHHS 0caakoB. COCTaB OCHOBHBIX THIIOB OCAI0YHBIX
nopoa. Crnenmduka cocraBa TTyOOKOBOJHBIX OKEAHMYECKHX OCAJIKOB. Pojbh OpraHMuecKoro
BCIIECTBA B KOHIICHTPALIUM MHUKPOJJIEMEHTOB B OcCaakax. [ €OXUMHUYECKHE WHIMKATOPHI
obJyacTeit cCHOCa TEPPUTEHHBIX TTOPOJI.

Paznen 7. 3akmouenue

1.1. ['eoxumuyeckue Yukavl 31eMeHmo8

1.2. T'eoxumuueckas seomoyus 3emnu. I'MIoTe3sl dBOMONKMK MpoToBemiecTBa CoMHEUHOM
cucteMbl. XOHApPHUTOBas Mozaenb 3emid. Poms nuddepeHnmanum MaHTHA B (POpPMUpPOBAHUH
3eMHOH KOPBI M ABOJIIOIIMH cOcTaBa reocdep 3emin

5.2. Pa3nenbl AMCUMILUIHHBI M MEKIMCHUIIMHAPHBIE CBSI3H ¢ 00ecneYnBaeMbIMH
(mocseayOmMMMHU) TUCHUNJIMHAMU

NeNe paznenoB u TeM JaHHOM TUCUUIUIMHBI,
Ne HaumenoBanne o0ecrieynBaeMBIX
HEOOXOIUMBIX JUTS N3yUeHHS 00ecTIeqnBaeMbIX
/i (TIocIe AyI0mux) AUCIUTLTHH
(TTocneAyIomuX) TUCIUTLIIH
1. MertannoreHus 41 4.3 6.1-6.4
2. Kpucrammoxumust 2.2, 4.1-4.3
3. TTaneoximMmaTnyecKue 3.1-3.2 4.3 5.2-55 | 64 7.1
PEKOHCTPYKIIHA

5.3. Paznenbl 1 TeMbl JMCHHUILIMH M BU/bI 3aHATHIH

Sausamus 6
9NIeKMPOHHO-
UHpoOpMayuoHHOU
Ne HanmeHnoBanue gb piay .
HaunmMmeHoBaHue TEMBI 0bpazosamenbHOl
/i pasznena
cpede
educa.isu.ru.
Jlex | IIp. | KCP CPC | Bcero
1 Paznen 1. 1.1. OOBexT, HanpaBJICHUS U 5 1 4
Beenenue METOIBI UCCIEN0BAHUSA FEOXUMUHU
2.1. Kocmudeckas
2 4 1 10
pacnpoCTpaHEHHOCTh 3JIEMEHTOB
2.2. PacipocTpaHeHHOCTH 5 2 2 8
o | Pasnen 2. 3JIEMEHTOB B METEOPHUTAX
Kocmoreoxumus
2 .3. PacmipocTpaHeHHOCTh
3JIEMEHTOB B IUIAHETAX 36MHOM 2 2 1 8
TPYIIIBI
3.1. PagnoreHuble H30TOMEI B
Paszen 3. A 2 | 4 2 10
re0JIOrud
3 W3oTomHas
FeOXUMUS 3.2.CtaOnibHBIE U30TOIIBI B 5 4 2 8
re0JIOrMH
4 Paznen 4. O0Omas 4.1. 'eoxumuyeckue 5 4 1 10
FeOXUMHUS KacCu(UKAIMH DIIEMEHTOB




XUMHUYCCKHX 3JICMCHTOB

4.2. OCHOBHBIE 3aKOHBI MUTPALIUU

4.3. N3omopduzm

Paznen 5.
PacnpoctpanensocT
b XUMHYECKHUX
3JIEMEHTOB B 3eMIIe
u ee 000JI0YKax

5.1. 'eoXuMHsa MaHTUH

5.2. T'eoxumus 3eMHON KOPHI

N ININ DN

N I IN[FL]|

o |o” || 0o

rUIpochepsl

5.3. F'eoxumus aTMOC(EpsI U

5.4. T'eoxumust Grocdepsr

5.5. Oprannueckasi FreOXUMUS 1

Pasnen 6. I'eoxumus
MIPOIIECCOB

npouecca

6.1. 'eoxumMuss MarMaTU4ecKoOro

6.2. 'eoxumus mporecca
Meramopduzma

Tnpouecca

6.3. 'eoxumust TUAPOTEPMATBEHOTO

6.4. 'eoxumust mpoIieccoB
BBIBCTPUBAHUSA U
0cakooOpa3oBaHus

Paznen 7.
3aKmoucHIe

JJICMCHTOB

7.1. T eOXMMHAYECKHE ITUKIIBI

7.2. T'eoxumMudecKast 3BOIIOLIS 3EMITH. 2

Hroro

36 | 36

108

6. [lepeyenb npakTUYecKNX 3aHATHI

Ne
/o

Ne pazpena u
TEMBI
JUCIATIINHBI

HaumenoBanue
MPAaKTUYECKUX
3aHATHI U CEMUHAPOB

TpynoemkocTs
(dacern)

O1eHOYHBIE
CpeacTBa

dopmMupyemble
KOMIIETCHIINH

21,31

CrtpoeHre aTOMHBIX
s7Iep, U30TOTIHI,
CTaOUIBHOCTD SAED,
pacipoCTpaHEHHOCTh
JJIEMEHTOB

3a4CT

I1K-2

3.1

N30XpoHHBIN METOA
OIIpezeNIeHUE BO3pacTa
opoJ

3a4€CT

I1K-1, TIK-2,
[1K-4

3.2

CraOWIbHBIE U30TOIIBI
— T€HETUYECKHE METKU
TIOPOJT

3a4CT

I1K-1

41,4243

Crpoenue
ANEKTPOHHBIX
000JI0YEK aTOMOB.
[Tepnonnueckas
TadIMIIa
J.M.Menneneena.

3a4€CT

I1K-2

4.2

ITpumepsl
nzomoppusma B
IIPUPOJHBIX CUCTEMAX.

3a4€T

[1K-2, I1IK-4

5.1,52,6.1,
6.2,6.4

I'padnueckoe
HCIIOIb30BAaHUE
F€OXUMHYECKUX
IaHHBIX. Buabl
rpaduxos. [IpuHIMITBI

3a4€T

TIK-4, TTK-1,




ITOCTPOCHHUA.
TI'eoxumMuueckas IIK-1, IIK-2,
KJIaccU(pUKAIHS [1K-4
MarMaTnu4dYeCKux
7 6.1 4 3a4uer
nopoa. [Toctpoenne
KJIaCCU(UKAITMOHHBIX
rpaduKoB.
[Toctpoenue u [TK-1, TIK-2,
UHTEpHpeTas [1K-4
cnamaepaaarpamMm st
8 6.1 P P 4 3a4uer
OIIPpCACIICHUA
TCOXUMHNUYCCKOI'O TUIIA
0a3aLTOB
Pacnpenenenue IIK-1, IIK-4
PEAKO3EMEIIBHBIX
3JICMCHTOB B
MHUHCpaIax
9 6.1 MarMaTH4eCKHUX 4 3a4yeTr
IIopoa Kak
TC€OXUMHYCCKIHN
HHAWUKATOP UX
TrcHe3nuca
Hroro 36
6.1. Ilnan camocTOATE/ILHOM PA0OTHI CTYIEHTOB
Bug Kon-
Ne Pexomennyemas
Tema CaMOCTOSITEIIbH 3amanne BO
HEI. N TuTeparypa
0if paboTHI JacoB
p | 1.1. O6pexr, Breaynurophas OcHoBHas
1 Ba3z[en . HaTpaBJICHUSA U : nuTepatypa: 1
BeJEHNE METO/IbI HCCIIEJOBAHUS 1 Bopowios A.A.,
LCOXMMHH (hopmMupoBanue Panomckas T.A.,
2.1. Kocmirieckas U yCBOEHHUE CortHukoBa 1. A. 1
pacrpoCTpaHEHHOCT COJIepKaHUS Uzyuenue OO01as reoXumMus.
NICMCHTOB KOHCIIEKTa yaeOHO1, — Upkyrck: Uzn-
2.2. JIEKIIMHA Ha Oase Hay4yHOU U Bo UT'Y, 2016. —
Pasznen 2. PacnpoctpanenHoCTh peKoMeHIoBaHH | MeTomuueckoi | 211 c. 2
2 | Kocmoreoxu | SJIEMEHTOB B Oif IEKTOpPOM nuTepaTyphl, | 2. MakphiruHa
Must MereopuTax yueOHOH marepuanoB | B.A. Teoxumus
2.3. JINTEPATYPEI, TIEPHOANYECKUX | OTHEMbHBIX
PacnpocTpaneHHOCT BKJIFOYast W3aHUH C JJIEMEHTOB 1
DIICMEHTOB B IIIAHETaX | pHdopMauuoHH | mnpusieuenueM | 3. Koznos B.JI.
3€MHOMU TPYIIIBI BlE AEKTPOHHBIX Bsenenue B
3.1. Paguorennsie O6p330BaTeHLH CpeacTB T'€OXHUMHUIO.
Pa3z[en 3. U30TOIIBI B I'€OJIOTUU bIC pECYPChI O(I)HHI/IaHBHOfl, ﬂOHOHHI/ITGHBHa;{ 2
3 Mzorommas 3.2 CTaGHILHEIE (3MEKTPOHHBIE | CTATHCTUYECKOH | JuTepaTypa (cM. )
FEOXHMHUS .
M30TOIIbI B T€0JIOTUH y4eOHHKH, ) n.8.):
4.1. TeoXuMHUECKHE 3JIEKTPOHHBIE nepuoguueckont | 1. Ilepenbman
K1accuuKanum OHMOJIIMOTEKH U Y Hay4HOU A.N. 'eoxumust. 1
Pazpen 4. 3IE€MEHTOB Ap.); uHpopmanmu o | 2. Caykos A.A.
4 O6mas 4.2. OCHOBHBIE 3aKOHDI 2. HammyMcaHue JTAaHHOM TeMe TI'eoxumus.
FEOXUMMUS MUIPALUK XUMUYECKHUX pedeparos; 3. I'aBpyceBud 1
37IeMEHTOB 3. MOArOTOBKA K B.A. OcHOBEI
4.3. TzoMopdusm CEeMHHApaM U 00111eH FeOX MU 1
5 Paznen 5. 5.1. 'eoxumus MaHTHUH 1abopaTOPHBIM baspt HaHHBIX, 2
Pacnpoctpan | 5.2. 'eoxumust 3eMHO# pabotam, ux HHpOpMALHOHHO- 2




E€HHOCTh KODBI odopmiicHuE; CIpaBOYHBIC u
XuMHu4decKuX | 5.3. ['eoxumus TTOMCKOBBIC
JJIEMEHTOB B | atMochepsl 1 CHCTEMBI 2
3emite u ee rugpochepst Enunoe OKHO
o0omouxax 5.4. Teoxumus mocryna K 2
6uocheps 00pa3oBaTeIbHBI
5.5. Opraangeckas M pecypcam: 2
TCOXHMUS http://window.edu
6.1. TeoXuMus ru/library?p_rubr
MarMaTHIecKoro =2.2.74.9.13 2
rponecca Bcé o reomorum -
6.2. 'eoxumus HeoduumansHbrii
npotecca caut 2
Paznen 6. Metamopdu3ma Te0JIOTHYECKOTO
T'eoxumus ¢dakymsrera MI'Y
6 6.3. T'eoxumust X
MIPOIIECCOB http://geo.web.ru/
THIPOTEPMAITLHOTO 2
mporiecca
6.4. I'eoxumusa
MIPOIIECCOB 5
BEIBETPHBAHUSA 1
0CaIKo00pa3oBaHUs
7.1. T'eoxumu4eckue
Paznen 7. 1
LIMKJIBI DJIEMEHTOB
7 3aKIroueHne
7.2. 'eoxumrgeckast 2
SBOJIFOITHS 3EMITHL.

6.2. MeToanyecKkue yKa3aHusl 10 OPraHU3aLHHM CAMOCTOSITeJIbHON PadoThl CTY/IEHTOB
[Ipouecc opraHM3aUKM CaMOCTOATENFHON pabOThl CTYJCHTOB BKJIIOYACT B ceOs CIIEAYIOIIUE
ITaIbI:

1. MOATOTOBUTENBHBIN (ONpeeNieHHe 1eJIeH, TOITOTOBKAa METOANYECKOT0 00eCTICUeHHS);

2. OCHOBHOH (peanmm3anus, WCIIOJb30BaHHE TIPUEMOB TIOMCKAa WH(OPMAIMH, YCBOCHUS,
nepepabOTKH, IPUMEHEHUS, NIepeiaun 3HaHUH, (PUKCUPOBAHUE PE3YNIHTATOB, CAMOOPTaHU3AIIMS
npoiiecca padoThl);

3. 3aKJIIOUMTENIbHBIN (OIIeHKa 3HAYMMOCTH U aHaJIU3 pe3yJIbTaToOB, UX CUCTEMAaTH3aLIMs).



http://window.edu.ru/library?p_rubr=2.2.74.9.13
http://window.edu.ru/library?p_rubr=2.2.74.9.13
http://window.edu.ru/library?p_rubr=2.2.74.9.13
http://geo.web.ru/

7. Y4eOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE o0ecTiedeHue JUCIUININHBI:

a) OCHOBHAS JIUTEepaTypa
1. BopornoB A.A., Pamomckas T.A., CoraukoBa M.A. Obmas reoxumusi. — Upkyrck: U3a-Bo
Ury, 2016. —211 c. — 70 aks.

2. SxosneB [[.A., Pagomckas T.A., Boponno A.A., byask A.E., ®&xopor A.M. OOmas
reoxumusi: yaebnoe mocoodue. - Upkyrck: U3n-so UT'Y, 2019. 301 c. (20. 3k3)

3. Makpeiruna, Banentuna, AnekceeBHa.

I'eoxumust otaenpHBIX dJeMeHTOB [Tekcr] : y4eb. mocobme / B. A. MakpeirmHa ; pen.
B. C. Autunun; Poc. akan. nayk, Cu6. ota., MUH-1 reoxum. um. A. I1. Bunorpanosa, UpkyTckuii
roc. yH-T, Hayd.-oOpa3oBarenbHbiii nieHTp "baiikan - reoxumus". - HoBocubupck : I'eo, 2011. -
195 c. : un., [16] Bk 1. 1B. Wi ; 25 cM. - bubmmorp.: ¢. 191-193. - ISBN 978-5-904682-49-1 :
(20 2K3.)

4. Kosnos, Banepuii ImutpueBuy.

Beenenne B reoxumuro [Tekcr] : yue6. mocooue / B. [I. Kosznos ; Upkyrckuii roc. yH-T. - 2-€
u31., ucmp. u jom. - Upkyrek : U3n-so UI'Y, 2007. - 219 c. : un. ; 20 cm. - bubauorp.: c. 211-
215. - ISBN 978-5-9624-0153-9 (86 3k3.)

0) 10MOJIHUTEIbHASA JIUTepaTypa
1. Tlepensman, Anekcanap WMinbmu. I'eoxumus [Tekct] : ydel. sl Treod. cmer. BY30B /
A. U. Ilepenbman. - 2-¢ usn., nepepad. u gon. - M. : Beicm. mk., 1989. - 528 c. : wr. -

bubmuorp.: c. 503-510. - Vkas.: ¢. 511-524. - ISBN 5-06-000472-4 : 1.60 p.
Nmerorces 3K3eMIUTAphI B OTAENaX: BCEro 75

2. Caykos, Anekcanap Anekcannposuu ['eoxumus [Tekct] / A. A. CaykoB ; Akan. Hayk CCCP,
WH-T reosioruu pyaHbIX MECTOPOXKICHHM, meTporpaduu, MUHEPAIOTHH U TEOXUMHUH. - [3-¢ u31.,
nor. u nepepad.]. - M. : Hayka, 1966. - 487 c. : un.; 22 cm. - bubnuorp.: c. 483-485. - 2.15p
NMeroTcst aK3eMIUSIpBI B OT/IeNax: Bcero 4

3. I'aBpyceBuu, bopuc Anexcanaposuy. OcHoBbl 061meit reoxumun [Tekct] / b. A. I'aBpyceBuu.
- M. : Henpa, 1968. - 328 c. : un. ; 22 cm. - bubmmorp.: c. 325-326.
HMmeroTcst 9K3eMILIphI B OTAENaxX: Beero 4

4. AutunuH, Buxrtop CepreeBuu.l'eoxumMusi 3HIOTEHHBIX MpoleccoB : yueOd. mocobue /
B. C. Autunus, B. A. Makpeiruna ; Mpkyrckuit roc. yH-T, Poc. akan. Hayk, Cubupckoe ota-
Hue, H-1 reoxumun um. A. I1. Bunorpaznosa. - 2-e¢ u3., ucnp. u jomn. - Upkyrck :U3n-8o UT'Y,
2008. - 363 c. : un. ; 20 cM. - bubnumorp.: ¢. 357-363. - ISBN 978-5-9624-0306-9 : 120.00 p. (1
9K3.)

B) MporpaMMHoe o0ecrevyeHue
Windows 8/10, MS Office 2010-2014

r) 0a3bl JAaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMBbI
Enmnoe okHO mocTymna K 00pa3oBaTeIbHBIM PECYypCaM:
http://window.edu.ru/library?p rubr=2.2.74.9.13

Bcé o reonoruu - HeopunumanbHelil caiiT reosnoruueckoro ¢akynsrera MI'Y
http://geo.web.ru/

8. MarepunajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHBI:
- OJICKTPOHHBIC JICKIIHUH,


http://window.edu.ru/library?p_rubr=2.2.74.9.13
http://geo.web.ru/

- IPE3CHTAlMU JIEKIUI;
- aQHAINTHYECKUE JaHHbIC, TpadUuecKHuii W JEeMOHCTPAIIMOHHBIA Marepuan s
COOTBETCTBYIOLIMX JEKIIMOHHBIX U MPAKTUYECKUX 3aHITUI

9. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpy ocBOeHMM IUCHMIUIMHBI MCIOJB3YIOTCSA CIEIYIOLIUE COYETaHWs BHUJOB Yy4eOHOMH
paboThl ¢ MeToaMH U (popMamMH aKTUBU3ALUH MTO3HABATEIBHOMN JESITeIbHOCTH OaKaIaBpoOB IS
JOCTHD)KEHUS 3allJIaHMPOBAHHBIX Pe3yJIbTaTOB 00y4YeHUs U (POPMUPOBAHUS KOMIIETEHIUI:

Ha JICKIUOHHBIX 3aHATUAX —|T-MeTonel, mHAMBHIYyaTbHOE OOydeHHEe W OOydeHHE Ha OCHOBE
OMNbITA; Ha MPAKTHUYECKUX 3aHATUAX — JUCKyccus, paboTa B KOMaHIE, HHIMBUAYaJIbHOE
o0yuyeHne, 00y4eHrne Ha OCHOBE OTBITA, UCCIIETOBATEIbCKUI METO/.

Jis 1OoCTHMXKEHUs TOCTABICHHBIX IieJiell IMpernojaBaHus JUCLUIUIMHBI pean3yroTcs
CJICAYIOIINE CPEACTBA, CIIOCOOBI M OPTraHU3aLMOHHBIE MEPOTIPUSITHS:

- H3y4eHHE TEOpPETHYECKOro Marepuaja JUCHMIUIMHBI Ha JIEKUUAX C MCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX U HHTEPAKTUBHBIX TEXHOJIOTHUI;

- 3aKpelUIeHHE TEOPEeTHYECKOro Marepuaja IpH IMPOBEJCHUM IPAKTUYECKUX 3aHATUH C
UCIIOJIb30BAHUEM  JIEMOHCTPAllMOHHOIO M HarjasgHoro (rpauyeckoro) MaTepHalios,
crenMaibHOMN JIUTEpaTyphl;

- CAMOCTOSITEJIbHOE HM3yYEHUE TEOPETHUECKOro MaTepuaja AUCLMIUIMHBI C HCIOJIb30BaHUEM
WuTepHeT-pecypcoB, HHPOPMALMOHHBIX 0a3, METOAWYECKHX pa3pabOTOK, CIELUalIbHOM
yueOHOW 1 HAyYHOU JIUTEpaTyphl;

- CAaMOCTOSTEJIbHO U3Y4YEHHBIN TeOpeTHUeCKuil MaTtepuan opopmisiercs B Buje pedeparos;

- CaMOCTOSITEJIbHO M3YyYEHHBIH TEOPETHUECKUN MaTepuasl IPEJCTaBIsIeTCs B BUAE JTOKIAJIOB C
IPE3CHTALUSIMU;

- 00CyX/IeHUE J0KJIaJ0B CTYJIEHTOB.

10. Ouenounsbie cpeacrsa (0OC).

10.1. OueHo4HbIe CpeaCTBA AJIs:

BXOJIHOT'O KOHTPOJISI — COOECeI0BaHNE

TEKYIIEeT0 KOHTPOJIS — TECThI, COOECEeTOBaAHUS
MIPOMEKYTOUHOM aTTECTAIlUU — 9K3aMEH B YCTHOU dopme

10.2. [IpumepHBbIii NepevyeHb BONMPOCOB /ISl IPOBEPKH CAMOCTOSATEIbHOM PadoThI

MOATOTOBKHM K co0eceJ0BaHUIO.

['eoxumMHuUecKre METOIbI HCCIIEI0OBAHUS.

l'eoxumuueckne  knaccudukamuu  snmemeHtoB  (B. M. lN'ompammuara, A. E. ®epcmana,
B. 1. Bepnanckoro, A. H. 3aBapuikoro).

Tunsl reogMHAMHYECKUX 0OCTaHOBOK.

BHyTpuniInTHBIE re0AMHAMUYECKHE 0OCTaHOBKH.

Marmatusm OKeaHUYEeCKUX IJIaTo.

Marmatusm ByJIKaHU4YECKHX OCTPOBOB.

TpanmoBslii MarmaTu3M Ha KOHTUHEHTAX.

[IlenoyHOM MarMaTu3M Ha KOHTUHEHTAX.

['eonnnamMuueckre 0OCTaHOBKH TMBEPTEHTHBIX TPAHUIL (30HBI CITPEIMHTA).
MarmMaTusM cpelMHHO-OKEaHNYEeCKUX XPeOTOB.

Marmatu3m KOHTHHEHTAJIbHBIX PUQPTOB.

['eonnHamMuueckre 00CTaHOBKU KOHBEPI€HTHBIX MPAHMUII.

Marmatusm KOJUIM3MOHHBIX OPOTEHOB.

MarmMaTusM 30H CyOIyKIMH (OCTpOBHAS yra, akTUBHAsI KOHTHHEHTAIbHAs OKPaUHA).
ITocTpoeHre NBOMHBIX U TPOWHBIX IAArPaMM.

IleTporeHHbIE U pacCESHHBIE DJIEMEHTHI.

Kraccudukarusi MarMaTu4ecKux TOpHbIX MOPOI Ha XuMu4ueckoi ocHoBe (TAS).



XUMUYECKUN COCTaB KOHTUHEHTAIBHOM KOPBI.
IIpuembl HHTEpIIpETAMU CIEKTPOB PEAKUX U PEAKO3EMEIBHBIX 3JIEMEHTOB.

10.3. OueHouHble cpeacTBA JAJIs1 NPOMEKYTOUHON aTTeCTAlUMN

Marepuains! Uil IPOBEAEHUS TEKYILEro U IPOMEKYTOYHOIO KOHTPOJISI 3HAHUM CTYIEHTOB:

Komnereniumy,
No KOMIIOHEHTHI
Bun koHTpOIs KoHnTponupyemblie TeMbI
/I KOTOPBIX
KOHTPOJIHNPYIOTCS
1 TecT / CrpoeHre aTOMHBIX sIep, W30TONIBI, CTAOWIHHOCTH SIEp, OIK-2
cobeceoBaHMe pacTpoCTpaHEeHHOCTD AJIEMEHTOB.
2 TecT / PaguoreHHble H30TOMNBI B T€0JIOTHH. OIIK-2, OIIK-3, TIK-
cobecemoBaHne 1, IIK-2, [IK-4
3 TecT / OCHOBHBIE 3aKOHBI MATPAIIHA XHMAYECKUX FIIEMEHTOB OIK-3, [TK-1
cobecenoBanue
4 TecT / I'eoxumust 3eMHOW KOPHI OIIK-2, OIIK-3, TIK-
cobecejoBaHUE 1, TIK-2, TIK-4
5 Tect / ['eoxuMust MarmaTuecKoro npoiiecca OIIK-2, OIIK-3, TIK-
cobecejoBaHUE 1, TIK-2, TIK-4
['eoxuMuueckas IBONIOIUS 3EMITH OIIK-2, OIIK-3, TIK-
6 cobecemoBaHne 1, [IK-4

JleMOHCTpalMOHHBII BapuaHT TecTa Nel

1. [InaHeThl BHEIIHEHN TPYMIIHL. . .

A. ChopmupoBaiich B epuPepUISCKUX YaCTIX ra30Boro aucka COTHEYHOW CHCTEMBI,
COCTOSIIIME, TJIaBHBIM O0Opa3oM M3 ra3oB M HMEIOLIUE KPYMHbIA pasMep: FOnumep, Mapc,
Camypn, Vpan.

b. CdhopmupoBanuch B LEHTpaJbHBIX YacTsiX ra3oBoro aucka COIHEYHOW CHUCTEMBI,
COCTOSAIINE, TJIABHBIM 00pa30M U3 IUIOTHOTO BEIIECTBA U UMEIOIINE KPYIHBIN pasmep: FOnumep,
Camypn, ¥Ypan, Mapc.

B. ChopmupoBanuch B nepudepruiecKkux 4acTsx razoBoro aucka COTHEYHOW CHUCTEMBI,
COCTOSIIIIME, TJIaBHBIM 00pa3oM M3 Ta30B U HMEIOIUE KPYMHBIN pasmep: FOnumep, CamypH,
Ypan, Henmymn.

2. ®akrTopsl, ciocoOcTByOMMKE TuddepeHany BemecTsa Ha paHHeM dTane (GOpPMUPOBAHUS
ConHEYHOM CUCTEMBI:

A. ConHeuHblii BeTep, KOHJEHCALMS JKUJIKMX W TBEPIAbIX YaCTHUIL, BCJIEICTBUE
OXJIQKJIEHUS Ta30BOT'0 JHCKA.

b. CocrtaBbl MeTEOpUTOB, KOHAECHCAIUS >KUJIKUX M TBEPABIX YACTHI], BCIEICTBUE
OXJIQKJIEHUS Ta30BOT'0 JMCKA.

B. Pagnanus, noHn3anust ;kUJIKMX ¥ TBEPJBIX YaCTHUII, BCIECICTBUE OXJIAXKIECHUS Ia30BOrO
JTUCKA.

3. KameHHBIE METEOPUTHI MOAPA3IAEISIOTCA Ha:

A. XOHAPUTHI, )KEJIE3UCTHIC XOHIPUTHI, YTIUCTHIC XOHIPUTHI.

b. XKene3uctsie XOHAPUTHI, AXOHIPUTHI, YTIIUCTHIE XOHIPHUTHI.

B. XoHapuThl, aXOHIPUTHI, YTIAUCTHIC XOHAPUTHI.

4. CTpoeHHre MAaHTHH 3EeMJIU:

A. HwxHss MaaTHS, BepXHSst MaHTHS (+nuTocdepHas u acreHochepHas).

b. BHyTpeHHss MaHTus1, BHEIIHSAS MaHTUs (+HIutocdepHas u acteHochepHas).

B. Huxnss mantus (+autochepHast 1 acteHocepHasi), BEpXHsIS MaHTHSL.

5. CocrtaB, COOTBETCTBYIOUIMH CyIb(OUIHON >KUIKOCTH BBICOKOW IUIOTHOCTH, B KOTOPOH
CKOHIIEHTPUPOBaHa cepa U CylIbGypoPHIIbHbIE METAJIIbI, OTHOCAT K ...
A. Baytpenuemy sapy.



b. Bremnemy sanpy.

B. BHyTpeHHEMY U BHEIIHEMY SIIPY.
6. JlennetTupoBaHHasi MAaHTHUSA - 3TO. ..

A. ManTtus mnotepsiBuias MOOWIbHBIE (HEKOT€PEHTHBIE JJIEMEHTBHI) B pe3yibTare
MIPOIIECCOB IJIABJICHUS ITPH 00pa30BaHUN KOHTHHEHTAIBHON KOPBHI.

b. ManTus, KoTopasi HEe HCHbIThIBaJla HUKAKMX XUMHYECKMX H3MEHEHUH C MOMEHTa
aKKpeuu 3eMJIM M OTJIEJICHUS s/Ipa, T.€.BO3HUKIIAS MOCIE OTACICHUS Apa, HO JO TMOSBICHUS
KOpBI, CJIEeIOBaTeNIbHO, N0 XUMHUYECKOMY M H30TOIHOMY COCTaBY SKBHBAJCHTHA CHJIMKATHOMN
000J104KE 3eMIIM B LIEJIOM

B. ManTtus mnotepsBmias MOOWIbHBIE (HEKOTEPEHTHBIE SJIEMEHTBI) B pe3ysbTare
MIPOIIECCOB IJIABJICHUS IIPU 00Pa30BaAHUN HUKHEH MAaHTHH.

7. OCHOBHBIE IETPOTEHHBIC SJIEMEHTHI TBEPI0M 000I0UKH 3eMJIH:

A. O, Si, Ti, Li, Fe, Mg, Mn, Ca, Na, K, Au, H.

b. Si, Ti, Al, Fe, Ni, Mg, U, Ca, Na, K, P.

B. O, Si, Ti, Al, Fe, Mg, Mn, Ca, Na, K, P, H.

8. PaccesHHbBIE AIEMEHTHI - 3TO...

A. XMMHUYECKHUE IIEMEHTHI, KOTOPBIC BCTPEYAIOTCS B TIPUPOJIE B BUIC CAMOCTOSTEIIBHBIX
MUHEPAJIOB M KOHLEHTPUPOBAHHBIX 3alleXkKei, a TakkKe B BHAE MNpUMeced B pPa3IUYHBIX
MUHepajax (CyMMapHasi KOHIIEHTpalus npesbimaet 1,5 mac. %).

b. Xumudeckue OJJIEMEHTBHI, KOTOpble PEIKO BCTPEUAIOTCSs B TMPUPOJE B BHIE
CaMOCTOSITCIIbHBIX MHHEPAJIIOB W KOHIIEHTPUPOBAHHBIX 3aJIC)KEH, OOBIYHO B BHUIC MpUMEcEH
BXOJIST B Pa3JIMYHbIe MUHEpasbl (CyMMapHasi KOHLIEHTpalus He npeBbiaet 1,5 mac. %).

B. Xumuueckne 3IeMEHTBI, KOTOPhIE MPAKTHYECKH HE BCTPEYAIOTCS B MPUPOJIE B BHUJC
CaMOCTOSITENIbHBIX MUHEPAJIOB M KOHILIEHTPUPOBAHHBIX 3alieKei, a BCTPEUaloTCs JIMIIb B BUIE
pUMecel B pa3IMuHBIX MUHEpaiax (CyMMapHas KOHLeHTpauus He npesbliaet 40,5 mac. %).

9. Kiacchl MarMaTtu4ecKux TOPHBIX MOpox mo coaepkanuio SiO, (B mac. %) mensarcs Ha 6
OTPSI/IOB:

A. HekpemHuesemucthie W Hu3KOkpemHesemuctoie (<30), yabTpaocHoBHbIe (30-45),
ocHOBHBIE (45-52), cpennue(52-63), kucneie (63-78), ynbrpakucisie (>78).

b. HekpemHesemuctbie W HHU3KOKpeMHe3eMuctoie (<40), yabrpaocHoBHbIe (40-45),
ocHOBHBIE (45-52), cpennne(52-65), kucibie (65-78), ynprpakucisie (78-100).

B. HekpemHe3eMucTbie u HH3KOKpeMHe3eMHCThie (<35), yabTpaocHOBHbIC (35-44),
ocHOBHBIE (44-63), cpennue (63-74), kucinbie (74-88), ynbTpakucibie (>88).

10. M3BepkeHHBIE TOPOABI - ITO. ..

A. Tlopoapl, 0o0pa3oBaHHbIE B TOJIIE 3EMHOM KOPBI B PE3yJbTaTe W3MEHEHUS
(MeTamopdu3Ma) 0CaTOYHBIX ¥ MATMATHYECKUX TOPHBIX MTOPOJ] BCICACTBHE H3MEHEHHS (DU3HKO-
XUMHYECKHUX YCIIOBUM.

b. Ilopoabl, cyliecTBYIOUIME B TEPMOJUHAMHUYECKHUX YCIOBHUSX, XapPaKTEPHBIX IUIf
MOBEPXHOCTHOW YacTH 3EMHON KOpBI, W OOpa3ylommecss B pe3yJabTare NepeoTIOKECHUS
MPOJAYKTOB BBIBETPUBAHHS M pa3pylIEHUS Pa3IUYHBIX TOPHBIX MOPOJA, XUMHUYECKOTO U
MEXaHHYECKOTO BBIMAJICHUS 0CAIKa U3 BOJIBI, )KU3HEIEATSIIBHOCTH OPTaHU3MOB.

B. Tlopoasl, chopmupoBaBiMecs B pe3yibTaTe OCTBIBAHUS IPOPBABIICHCS B CIOH
3eMHOH KOPBI HJIM Ha 36MHYIO ITOBEPXHOCTH Marmbl.

11. UaTpy3uBHBIMU (TUTyTOHUYECKUMU) TIOPOJAMH, HA3bIBAIOT. ..

A. TTopossi, 06pa3oBaBIIMECS TPU OCTHIBAHWU MarMbl B pe/ieiax 36MHOM KOPHI.

b. [Topoasl, 06pazoBaBiIuecs Mpy OCTHIBAHUN MAarMbl HA 3€MHOW MOBEPXHOCTH.

B. ITopoasi, 06pazoBaBIIrecs: mpu OCTHIBAHUKM MarMbl Kak Ha 3€MHOW TTOBEPXHOCTH, TaK
U B TIpeJiesiax 3eMHOU KOPBHI.

12. 'eoxumMuyeckuii pe3epByap - 3T0...

A. Omna u3 oOomouek 3eMiH, HWMEIOIIas BBIACPKAHHBIM XUMUYECKUH COCTaB H
CrlocoOHasl  J1aBaTh ~ MarMaTW4YeCcKWe  pPacIiaBbl € Pa3jIMYHBIMH  TCOXUMHUYECKUMU
XapaKTePUCTUKAMHU.



https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BC%D0%BE%D1%80%D1%84%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B2%D0%B5%D1%82%D1%80%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC

b. Uctounuk BeliecTBa ¢ pa3InyHbIMU T€OXUMUYECKUMU XapaKTEPUCTHKAMHU.

B. Ucrounuk BemecTBa ¢ OnpeaeEéHHBIMUA T€OXUMUYECKUMH XapaKTepUCTUKAMM.
13. ITox OTHOCUTENBHOW KOHIIEHTPALIUEH 37IeMEHTa TOHUMAETCH. ..

A. Yucno, noka3pIBarolllee KOHLIEHTPALIUIO 3JIEMEHTA B IIOPO/IE.

b. Hucno, nony4yeHHOE NpH ICJICHUU BEJIMYUHBI COJEPKAHUM 3JIEMEHTA B TOPHOM MTOPOJIE
Ha BEJIMYUHY COJIEPKaHUMN AJIEMEHTA B KAaKOM JINOO TeOXMMHUECKOM pe3epByape.

B. Hucno, noiay4eHHOE MpH ACTICHUN BEIUYNH COJCPKAHUN dJIEMEHTa B IBYX (a3ax.
14. KoaddurueHT pacrpeesieHus moKa3bIBaerT. ..

A. OTHOIIIEHNE KOHIICHTPAIIUIA JIEMEHTOB B IBYX (pazax.

b. CpeiHI010 KOHLIEHTPALMIO 3JIEMEHTA B TOPHBIX ITOPOJIAX.

B. Bo ckonpko pa3 u3ywaemas mopoja oOoramieHa WIM OO€IHEHA XHUMHYECKUM
3JIEMEHTOM OTHOCUTEIBHO F€OXUMHYECKOr0 pe3epByapa.
15. ITo reoxumuueckuM cBorcTBaM Jantanouasl win P33 (REE) pazgenstorcsi...

A. Ha 2 rpymmsr: nerkue (LREE: La, Ce, Pr, Nd) u tsoxensie (HREE: Sm, Eu, Gd, Tb,

Dy).

b. Ha 2 rpynmsr: nerkormiaskue (LREE: La, Ce, Pr, Nd) u tyromiaskue (HREE: Sm, Eu,
Gd, Th, Dy).

B. Ha 3 rpynmsr: nerkue (LREE: La, Ce, Pr, Nd); cpenaure (MREE: Sm, Eu, Gd, Th, Dy);
msoxensie (HREE: Ho, Er, Tm, Yb, Lu).

IIpuMepHBIH NepedYeHb BONPOCOB K IK3aMeHY:
1. OObekT wuccrenoBaHus TreoXMMUU. B3aumooTHoLIeHME C JIpyrMMU HayKamMH. Tpynsl
OCHOBOIIOJIO)KHUKOB reoXxuMHUH. HanpaBiieHus: 1 METO/1bI HCCIIEI0BAHUS T€OXUMUH.
2. Crpoenue aromHbIX snep. KocMuueckas paclnpoCTpaHEHHOCTh XHMHUYECKUX DJIEMEHTOB.
3akon Opno-I"apkuHca. CHHTE3 XUMHUYECKUX JIEMEHTOB.
3. MuHepanbHbIi 1 XUMUYECKUI COCTaB METEOPUTOB. XOHIPUTOBAs MOJIEIb 3EMIIH.
4. TlnaHeTsl BHYTpEHHUE M BHEILHUE, IJaBHbIE pa3inuyus B uX cocrase. [lpencraBieHue o
(bpakLMOHUPOBAHUH 3J1EMEHTOB Ipu popmupoBaHuu COITHEUHON CUCTEMBI.
5. Crpoenue aromoB. CBOHCTBa aTOMOB M HMOHOB, OINPEAEISIOLUINE CBOMCTBA MX COEIUHEHMIA:
BaJICHTHOCTb, ATOMHBIE W HOHHBIE PAagUyChl, TUIIBI XUMHUYECKOW CBA3M M HX CBOWCTBA,
ANEKTPOOTPULIATENIBHOCTb.
6. M3omopdu3M: COBEpLICHHbI M HECOBEPILIEHHBINH; W30BAJCHTHBIM M TeTepOBaJCHTHBIN
(mpumepsl). Omnupuueckue npasuna B.M. I'onpammuara. CoBpeMeHHbIE NMPEACTABICHUS O
dakTopax uzomopdusma. HM3oMopdHBIE cemeiicTBa M pAABl  AJIEMEHTOB  TaOIHIIBI
J.M.Menneneesa. M3omop¢usm kak onpeaensonuil ¢akTop NoBeIeHUS MUKPOIIEMEHTOB.
7. I'eoxumuueckas kinaccudukanus snemMeHToB B.M. Tonpammuara, ee GU3MKO-XUMHUYECKUE U
F€OXUMHUYECKHE OCHOBBI.
8. M3oTombl cTabuibHbIe M HecTaOWiIbHbIe. BUIbI paioakTUBHOTO pacnaia saep XMMUYECKUX
AJIEMEHTOB. 3aKOH paJHOaKTUBHOIO pacraja.
9. VpaBHeHHe onpeeseHHs BO3pacTa reoIorndeckiux 00bekToB. OCHOBHBIE METOBI H30TOITHOM
TFE0XPOHOJIOTUH, U30XPOHHBIM METO/I, 0COOEHHOCTH UHTEPIPETAIIH TAHHBIX.
10. OTHoIeHNs CTAOMIIBHBIX U30TOMOB. [IpMUMHBI 1 3aKOHOMEPHOCTH UX (PPAKIIMOHUPOBAHUS B
reojoruueckux rnpoueccax. Crannaptsl, o (aenpra). Koadduument pasznenenus n3oTonos, €ro
3aBUCUMOCTD OT TEMIIEPATYPHI.
11. M30Tons! yraepoia Kak MHAMKATOPBI FE€OJOTHYECKHUX MTPOLIECCOB.
12. MI30TONBI KMCIOPO/a KAK MHIUKATOPHI T€0JIOTUYECKUX ITPOLIECCOB.
13. M30T0nBI Cephl KaK HHINKATOPBI T€0JIOTMYECKUX ITPOLECCOB.
14. Murpanusi 3J€MEHTOB, MOHATHE O (OopMax MUTpaAlMH. BHyTpeHHUE U BHENIHHE (AKTOPHI
Murpanuu. ['eoxummdeckue 6apbephl.
15. Buyrpennee crpoenue 3emuu. Ilpeamomaraemslii coctaB reochep M METOIBI €ro
ONpEIETICHUS.



16. OcHOBHBIC YEPTHI T€OXUMHUU JUTOC(EPHI, TTABHBIE XHMHUECKAE KOMIIOHEHTHI €€ COCTaBa.
JIBe rpymibl XUMHUYECKUX 3JIEMEHTOB JIUTOCQEPDI, pa3inuns B UX KOHLEHTPALUAX U €IUHHUIaX
u3MepeHnus. Kitapku KoHIeHTpaiuu.

17. Crtpoenne u coctaB 3eMHON KOpbl. CocTaB OKEaHMYECKOW Kopbl. M3mMeHeHHe cocTaBa
KOHTMHEHTAJIBbHOW KOpPbI IO TOPU3OHTAIM M BepTUKaIU. OLIEHKH CPEJHEr0 COCTaBa BEpXHEN
KOHTHHEHTAJIbHOU KOPBl U KOHTUHEHTAIBHON KOPBI B LIETIOM.

18. T'eoxumust manTuu 3emiu. Paznuunble TUNBI MaHTUU (HYDKHSS, BEPXHSS, TPUMHUTHUBHASI,
nerieTupoBanHas). Juddepennuarus MaHTUH, KOTEPEHTHBIC (COBMECTUMBIE) M HEKOTEPEHTHBIC
(HECOBMECTUMBIE) FJIEMEHTHI.

19. T'mnpocdepa. XUMHUYIECKUN COCTAaB OKEAHOB ¥ TTOBEPXHOCTHBIX BOJI CYIIIH.

20. XuMHYeCKHi cocTaB aTMOC(epsl 3eMild, €€ YHUKAJIbHOCTh, IPEACTABICHUS 00 3BOIOIHUU
3eMHOM aTMochephl.

21. T'eoxumuueckass KiacCH(UKAUS MarMaTHUYECKUX IMOPOA. 3aKOHOMEPHOCTH H3MEHEHUS
pacpoCTPaHEHHOCTH AJIEMEHTOB B MarMaTU4YeCKUX MOPOJaX B 3aBUCUMOCTU OT COJEpKaHUS
KpeMHe3eMa. AccOoLuanuy 3JIEMEHTOB YJIbTPAOCHOBHBIX, OCHOBHBIX, KHMCIBIX M IIEJIOYHBIX
MOPO/I.

22. ICTOYHUKH U MEXaHU3MBI 00pa30BaHUsI MarMaTHYECKUX paciuiaBoB. [loBeeHne 21eMeHTOB
B Ipolieccax TeHepaluu M KpucTaum3anuu marM. Hpes o0 ocHoBomomnararomei poiu
KPUCTAUTU3AMOHHON  auddepeHnmanmm Kak MeXaHW3Ma pa3/eleHUs DJJIEMEHTOB B
MarmatudeckoMm Tmporecce. OCHOBHBIE (DaKTOPBI, ONpPEACSIONINe PEIKOAIEMEHTHBI COCTaB
Marm.

23. T'eoxumuyeckas knaccugukamnus 0a3aibTOB.

24. TleTponoro-reoXuMHUYECKUE KIaCCH(PUKAIIMHA TPAaHUTOB.

25. I'eoxumus metamopgusma.

26. BeiBeTpuBaHue TOpHBIX TMOpoA. DakTopsl. [7MaBHBIE XUMHUYECKUE PEAKIUU 30HBI
TUIepreHes3a: TUAPOIn3, KapOoHATHU3AIIMS, OKUCIICHHE, BOCCTAHOBJICHUE, THIPATalIUs.

27. Ilponyktel BbeIBeTpuBaHuA. DopMbl mepeHoca 0CaAOYHOro MaTepuana M SJIEMEHTOB MpHU
00pa30BaHUM OCAJOYHBIX MOPOJ, COCTAB OCHOBHBIX THIIOB TEPPHUTCHHBIX MOPOJ] (TIECYAHUKH,
rpayBakKH M TIIMHUCTHIC CTIAHIIbI).

28. YepHocnaHlleBble 00pa3oBaHus, COPOMpPYEMbIE MMM PEAKHE 3JEMEHTHI, MPAKTUYECKOe U
HKOJIOTMYECKOE 3HAYEHHE 3TOT0 Ipolecca.

29. buonutel. KaycToOMOmuTH, OCOOCHHOCTHM HX COCTaBa W TEHe3HUca, COpOMpyembIe
KayCTOOMOJIUTAaMH M KOHILIGHTPUPYIOIIMECS B HHUX PEAKUE DJIEMEHTBI, NPAKTHUECKOe U
HKOJIOTMUECKOE 3HAYEHUE ITOT0 IIpOLECca.

30. buocdepa u ee mpoueccol. Peakmus gorocunTe’a u ee 3HaueHue B Ouocdepe. ImaBHbIE
onodunpHBIe dMEMEHTH 0OMeHa O6uochepbl U UX PaCIPOCTPAHEHHOCTh. DJIEMEHTHI MTUTAHHS B
ouocdepe, puto- u 300pUITHHBIE.

31. I'maBHast coBpeMeHHas Mpo0IeMa SKOJIOTHUECKON Te0XUMUHU.

32. DBosonusl cocTaBa 3eMIIH.



PaspaboTumk:

ﬁ_

npodeccop A.A. BopoH1OB
(moamucek) (3aHMMaeMasi 1OJI>KHOCTbD) (MHULIAANTB, (PaMILITHS)

[TporpamMma paccMoTpeHa Ha 3ace1aHnnuu Kadeapsl MOJIE3HBIX NCKOMAeMbIX
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[TpoTokon Ne6

3aB. kaenpoii, K.r-m.H., % C.A. Cacum

Hacrosimmass mporpamma He MO:KeT ObITh BOCHPOHM3BelleHA HU B Kakoil ¢opme 0e3
NpPeIBAPUTEIBLHOI0 NMCbMEHHOT0 pa3pelieHus: Kadeapbi-pa3padoTyuKa NPOrpaMmabl.



