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1.LIHEJIH OCBOEHUWS JUCIHATI/IMHBI
IleassmMn OCBOEHHS AUCUUILTHHBI (MOIYJIA) SBJIAETCSA: O3HAKOMIIEHHE CTYICHTOB ¢ OCHOBHBIMH

JNOCTHKEHHSMH M COBPEMEHHBIMH HAaNpaBICHHSMH MCCIIEIOBAHHH B I€OXHMHHM OKpYIKAIOLICH
CpeJibl, OCBOCHHE METOAHYECKHX MPUEMOB HCCIIE0BAHHS FOPHBIX MOPOL U PY /I, HCIIOIL30BAHHS
ITHX NPHEMOB MPH M3yYEHHUH H PEKOHCTPYKLMH MPHPOIHBIX MPOIECCOB, MPOrHO3HPOBAHHH,

MOHCKaxX H pa3sBCAKE IMOJIE3HBIX HCKOTIAEMbIX.

I'naBHas 3agadya  JAHCHUILNIHHBI - O3HAKOMHTh 6yILyHIPiX CIICHIHAJIMCTOB € OCHOBaAMH

FCOXUMHYECKOI'o H3YUEHHUA naﬂﬂma(bTa, Hay4YHTb IMPAKTHYCCKOMY UCITIOJIB30BAHHIO

IFCOXUMHYCCKHX JaHHBIX IPH PEIICHHUH HpOGJ’]CM, CBsA3aHHBIX C 3arpsA3HCHHCM oxpy}lcalouleﬁ

Ccpeabl, FeOXHMHYCCKUM MOHUTOPHHIOM, 3/IpaBOOXPAHCHHEM, CCJILCKHM XO35HCTBOM.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OIIOII BO

Jucuunmuna «['eoXuMus OKpyKalolei cpeabl» OTHOCHTCSA K BAPHATHBHOH 4acTH

3. IJIAHUPYEMBIE PE3YJIbTATbBI OGYUEHUS 11O JUCHHUIIVIMHE

HnaﬂupyeMue PE3YJIbTaTbl 06)(‘-16HHH o JACHHUIIIHHE, COOTHCCCHHEBIC C IIJIIAHHPYEMBIMH

pesyabTatamu ocBoenus OI1OI1

BELUECTB
OTI1K-3.2. [lpumeHnseT MeToabl

NONEBbIX HCCIEI0BaHMI 1A
cOopa 9KONOrHYeCKHX JAaHHBIX

OIIK-3.3. [Ipumenser
KapTorpa)MuecK1e maTepHansl,

KOCMHYECKHE H
a3p0o(OTOCHHMKH NpH

MpPOBEICHHH HCCIE0BAHNH 1
paboT IKONOrHUECKOH
HarnpaBieHHOCTH ,

00YCOBAEHHbIX
H3MeHeHHIH Ouochepsl,
I1TK;
3aKOHOMEPHOCTH
MUTrpaLuu
XMMHYECKHX
3JIEMEHTOB B 3€MHOH
KOpe U nanawadgrax;
reOXHMHYECKYIO POib
JKWBOTO BELLECTBA, KaK
OHOTHYECKOH
KOMMOHEHTBI
ouocdepel;
rnodaibHble
MacTadsl

Dopmupyembie [Maanupyemsbie pesynbTaThl 0Dy4deHHs NO aucuMniude, B | HaumeHoBaHue
KOMMNETEHUHUH (KO, | COOTBETCTBHH C MHIMKATOPOM JOCTH/KEHHUS KOMIIETEHLIUH OLEHOYHOTO
coJepiKaHHe cpeacrsa
KOMIIETEH1LMH) HMuaukaTop nocTHKeHUs Pesynbrarsl 00yueHus
KOMMeTeHUHH (KOJ, co/iepiKaHne 10 JMCLHITHHE
MHAMKaTOpa)
OIIK-3 OI1K-3.1. Ucnonezyer 3HaTh: TecTrl, 3K3aMeH
CniocoGeH NPUMEHATb | OCHOBHbBIE MeTOALI 0TOOpa Npod | MPUPOAHbIE
fazoBble METOAbI KOMIIOHEHTOB OKpysKatoLuei reoXHMHUECKHe
IKOJTOrHYECKHX cpenbl, CTaHAApPTHbIE NpoLECChl,
vcceaoBaHui COCTABMAIOLLHE OCHOBY
1Sl peLlieHms 3aa4 HEMEPHTENEHO-GHANMTHNENKNE | gniiHONHpORaRHS,
npodecCHOHANTBLHOH npuGopsl 1 06OPYJI0BaHHE A €CTECTBEHHOMH
JeATENbHOCTH IBOJIIOLIUH H
aHanusa I‘Ip06 H 3arpA3HAKOLIHX AHTPONOreéHHO




OI1K-3.4. O6pabarbiBaeT u
CHCTEMATH3UPYET Pe3y 1bTaThl
noJeBbIX U NabopaTopHbIX
HabOaeHHH U U3MepeHHH a5
OLIEHKH H KOHTPOJIS COCTOSHMS

KOMITOHEHTOB OKPYKatOLEH
Cpelibl C UCTTOB30BAHHEM
CTATHCTHYECKHX METO/I0B

IK-2 Cnocoben
MCI0/1L30BaTh 3HAHUSA
B 00J1aCTH 3KOJIOTHH,
NpHPOIONOJIL30BAHUSA
H OXpaHbl
OKpY/KaloLLEH cpe/bl
MPpH pELIEHHH HAYYHO-
HCCIEA0BaTEe/IbCKHX
3a7a4

[TK-2.1 IlpumeHnsier 3HaHus,
MOAXOAbI H METOAHYECKHH
annapart 3KOJIOFHYeCKUX Hayk
A8 peLueHus NpoQHIbHbIX
HAY4YHO-HCCIeA0BaTENbCKHX
3aJa4

IIK-6 Cnocoben
pa3zpabaTbiBaTh
OTae/bHble DIOKH
IKOIOTMYECKHX
pa3esioB NPOEKTHOM
JIOKYMEHTALIMH Ha
OCHOBE [1POBE/ICHHA
MOJeBbIX H
KaMmepasibHbIX padoT B
paMKax HHKEHepHO-
IKOJIOrHYECKHX
M3BICKAHHH

[TK 6.1 YuacrByer B
MOArOTOBUTENBHBIX, MOJIEBBIX H
J1abopatopHeix paboTax npu
MPOBEIEHHH HHIKEHEPHO-
IKOJIOMHYECKUX U3bICKAHHUH

[1K 6.2 YuactByer B
KaMepaIbHbIX

paboTax M NOAroTOBKE OTYETHOMH
JIOKYMEHTAaLHH HHKEHEPHO-

IKONOMHYECKHX H3bICKAHHH

OHOreOXUMHUYECKHX
MPOLECCOB B
OGuochepHbIX LHKIaX
BaXKHEHILIMX
XHMHYECKHX
NEMEHTOR;

COCTaB, CTPOEHHE H
XHMHYECKHE CBOHCTRA
OCHOBHBIX MHHEPAIOB
M NPUPOAHBIX
XHMHYECKHX
COEAMHEHHH,
MPUHLHKITHANbHBIE
0cODEHHOCTH (PH3HKO-
XHMHUYECKHX
MPOLIECCOR,
NpoTeKaroUUX B
OKpyKaroLH1i cpeje u
POk AHTPOIOIEHHOTO
(hakTOpa B HHX;
METO/Ibl H CIOCO0BI
OopraHu3aumuu
MOHHTOPHHIA
OKpY»aloLlei cpebl;
OCHOBHbIE
PazsHOBUAHOCTH
XHMHYECKHX
3arpAa3HeHrH 1
crnocoObl HX
NpeaoTBPaLLEHHS WK
JIMKBUIALUHH
MOCJIEACTBHH;

Ymern:

NpPOBO/IUTL
KauYeCTBEHHYHO H
KOJIHYECTBEHHY O
OLIEHKY XapaKTEPHCTUK
naHawadros
(aKCcnepTHbIe,
banbHblE,
3KOHOMMHYECKas
OLIEHKH H
OOHMTHPOBKA):
NPOBOJAMTb OLIEHKA
MPHIOIHOCTH
na”awadToB Ans
pazIHYHbIX
XO039UCTBEHHbIX LIEJIeH:
JanawadTHo-
JIKOJIOTHYeCKoe
obocHOBaHHe
XO3AHCTBEHHbIX
NPOEKTOB:

MPOBOAHTB OLIEHKY
COCTOSHHSA BKOCHCTEM;
NPOBOJAMTH BbISIBJIEHHE
04aros

TecTsl, 2K3ameH

TecTbl, 3K3aMeH




reoXUMHYECKOro
3arpa3HeHus
TEPPUTOPHH H
cnocoObl UX
JIMKBHALHH.
Baagers:
METO1aMH
KauyeCTBEHHOH M
KOJIMMECTBEHHOM
OLICHKH
XapaKTepHCTHK
nanawadTos
(3KCcnepTHBbIE,
fanbHblE,
IKOHOMHMYECKas
OLICHKH H
GOHHUTHpOBKA):
MeTOJlaMH OLEHKH
MPUTOAHOCTH
NaHAwWapToR ANs
pa3IHYHbIX

naHawagdTHO-
IKOJIOTHYECKOE
oOOCHOBaHHE
XO03HCTBEHHBIX
NpPOEKTOB!

METO/1aMH OLICHKH
COCTOSIHHA 3KOCHCTEM;
METO/1aMH BbIABJIEHUS
o4yaros
reoXHMHYECKOro
3arps3HeHus
TEPPUTOPHH H
cnocoObl UX
NUKBHALIHH.

XO3AHCTBEHHbIX 1IEJIEH:

4. OBbEM U CTPYKTYPA JUCUHHUIIVIMHbI (MO/LYJI51)

O61as TpyA0eMKOCTh JMCLMIUIHHEL COCTABIAET 5 3a4€THBIX eIuHHUbL, | 80 yacos.

&

TemaTuyeckmii nian
¢opma ody4eHus — ouHas

n/n

HaumeHoBaHHE TEM /WM Pa3iesoB/TeM
AMCUMILTHHBL

Cemectp

Henens cemecTpa

Buasl yuebHoii paboTsl,
BKJIHOYas CAMOCTOATEIbHY O
paboTy cTyneHTOB
H TPY0EMKOCTb (B yacax)

DopMbl TEKYLLETO
KOHTpONs
YCMeBaeMoCTH,
topma
NPOMEKY TOUHO#H
aTTecTalMy

(no cemecmpam)
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I Moayas 1. Beenenue. Mctopus 3 1-6 6 8 4 33 Peltunr-
reOXHMHH OKpYKaroLlei cpeabl. . KoHTpoab Nel
[‘eoxuMMHYECKHe KACCH(PHKALIHK
XHUMHYECKHX JJIEMEHTOB.

2 Moayas 2. ['eoxumus 060104ek 5 7-12 6 |8 4 33 PeiiTuHr-
3emin. KOHTposib Ne2

3 Moayas 3. ['eoxumus nanawadros | 5 13-18 | 6 | 8 4 33 PeliTuHr-

KOHTpOb Ne3

Beero 3a 5 cemecTp: 5 18 | 36 99 Ik3amen (27)

Haaunune B ancunnaune KIT/KP

HToro no aucunnianue 5 18 | 36 99 Ikzamen (27)

Conepmaﬂne JIEKIHOHHBIX 3aHSATHIl 110 AUCUMILIHHE

1. Beenenue. Mcropus «l'eoxumun okpyxkatomeil cpenp». Onpenenenue «l eoxumun
OKpPYJKarollei cpeabl» Kak HayKH O pacnpoCTPaHEHHOCTH M 3aKOHOMEPHOCTSAX MHIpAllHH,
KOHIEHTPALMH M paccesiHHss XHMHYECKHX 31eMeHTOB. OOBEKTBl MCCIIE0BAHUS TEOXHMMH,
["eOXHMHYECKHE CHCTEMbI W reOXHMHYeckue npouecchl. OCHOBHBIE pa3/ie/ibl TEOXHMHH H HX
JOCTH)KEHHSI: KOCMOTEOXMMHs, OHOreOXMMHS, TepMOOAapOreoXHuMHMs, TE€OXMMHSA OTIeNIbHbIX
3]IEMEHTOB M H30TONOB, FEOXHUMHS I[PHPOIHBIX NPOLECCOB, PerMOHAIbHAS TEOXMMHSA H JIp.
PasBuTHe reoxMMuYecKdX 3HaHuid, Mcropuyeckue MpeAnoCbUIKM BO3HUKHOBEHHS TI'€OXHMHH.
Pabotel @.Knapka, B..Bepnaackoro, B.M.I'onpaummuara, A.E.@epemana, A.Il.Bunorpanosa.
Ponb reox¥MHH B BBISIBIEHHH MHHEPATLHBIX PECYPCOB, OXpPaHe OKPYKAIOUIEH Cpelsl,
CospemenHble 3a1aun «['eOXMMUH OKpyIKarolleH cpeapn». XHMHKO-aHAIWTHYECKHE, (DHU3HKO-
XUMHYECKHE METOJIbI HCCIeNoBaHui. Polb HKCIepHMEHTaNbHBIX METONO0B. [eoXumuyeckue
MOJIENIH.  AKTYalIbHOCTh MpoOJIeMbl OXpaHbl MpHPoAbl. HeraruBHeie  10CiIeACTBUSA HAY4YHO-
TexHH4Yeckoi pesostounu. CoaepikaHue v 3aJayu Kypea.

2. TeoxuMuyecKHe KiIacCH(HKAIMH XHMHUYECKHX d/eMeHTOB. llpencrasnenune o CTpPOEHHH
IEKTPOHHBIX ~ 000704YeK aTOMOB. BaleHTHOCTb, KHCJIOTHO-OCHOBHBIC, OKHCIIHTEIBbHO-
BOCCTAHOBHTEJILHBIE CBOMCTBA XHMHYECKHX JJIEMEHTOB. 3aBUCHMOCTH CBOHCTB XHMHYECKHX
5JIEMEHTOB OT CTPOCHHS HX JIEKTPOHHBIX 000J10ueK. PalHOaKTHBHEIC H CTAOMIIbHBIE 2JIEMEHTBI.
M3otonbl, u300apel, HM30TOHBL. PpakUUMOHHPOBAHHE CTAOMJIBHBIX JIETKMX JJEMEHTOB B
reOXMMHYECKHX NpolLeccax. PacnpocTpaHeHHOCTD JIETKUX H TSUKENBIX 37eMeHTOB. JlepuiuTHbIC
M H30BITOYHBIE 3JIEMEHTHI. [ €OXHMHUECKHEe KIacCH(UKAUMH XHMHYECKHX JJIEMEHTOB
A.E.®epcmana, B.U.Bepranckoro, B.M.I'oneaummuta, A.H.3aBapuikoro.

3.0CHOBBEI KpHCTAJLIOXHMHUHH H H30Mopdu3ma. Ponb HOHHOIO COCTOSAHHMS BCILECTBA B
reoXuMH4eckux cuctemax. [loTeHuman MOHHM3aUMM M TNOTeHUMan Bo30yxaeHus. MoHHbie u
aroMHble paauycel. KaTHOHOreHHBIE M AHUOHOTCHHBIE 371eMeHThI. [Tonsapusalus aToMOB U HOHOB.
XHUMHYECKHI XapakTep 371eMEHTOB B 3aBHCHMOCTH OT OTHOLICHHS BaJICHTHOCTH K paJiyCy HOHA.



DneTpooTPHUATENILHOCT aTOMOB, CpPOJACTBO XHMHYECKHX IEMEHTOB K KHCIOpOAY, cepe.
SlBnenue usomopdusmMa aroMoB M HOHOB B Kpucrauiax. OCHOBHblE THIIBI H30MOpdH3Ma.
M3omoppu3zM H accouMalMu XHMHYECKHX 3JIEeMEHTOB B npupoje. HMzomopdubie psiel
XUMHYECKHX IEMEHTOB. BiusHHe QH3HKO-XHMHYECKUX YCIOBHI HA 00pa30BaHHe H30MOP(HBIX
cMmeceil. DHepreTu4eckHid acnekt H3omopduima. XapakTepHble H30MOpQHbIE 3aMelleHUs B
MHHEpajax, cIaraloumx 3eMHyo kopy. M3omopdHas eMKoCcTh MHHEPAJIOB.

4 Murpauuss XHMHYECKHX JJ1eMeHTOB. DOpMBI HAXOXKIEHHS XHMHUYECKHX 3/IEMEHTOB B
reoXuMHueckux cuctemax. @axropsl murpauuu no A.E.®Pepcmany (BHyTpenHHe, BHEIIHHE,
JKCTEHCHBHBIC, HMHTEHCHBHBIE). BuyTpenuue (axTopbl MHUIPALlHM XUMHYECKHX 3JIEMEHTOB.
Ucnons3oBanue norenunana Kaprinemxka, DxkoB A.E.DepcMmana aas OLEHKH MHMIPallMOHHBIX
criocoOHoCTel 31eMeHTOB. Ponb panycoB HOHOB, TPAaBUTALHOHHBIX W PaJHOAKTHBHBIX CBOHCTB
3NEMEHTOB B MHrpanuu. BrewHue (GakTopbl MHUIPALMH: TEPMOIAMHAMHUYECKHE (DYHKIHH
COCTOSIHMSL  (BHYTpPEHHSIsI OHEprus, OSHTPONHsA, H300apHO-H30TEPMHYECKHH [IOTEHIHATIA,
reoXMMHUECKass HWHTEpNpeTalusi HEeKOTOPBIX 3aKOHOB TepMOAMHAMMKH: 3akoHa [ecca,
OctBaneaa, npunuuna Jle-1llatense, npasuna a3 I'uddca). Poiab BOLOPOAHOro U KHCIOPOIHOIO
MOTEHIMATa B MUTpallud XuMHYecKux snemeHToB. Eh m pH npupoausix cpen. Kommouwanas
(opma MHrpalud XHMHUECKHX 211eMeHTOB. ['Hapo30au 1 ruzporenu. Koaryisius KoJIOHI0B H
€€ NPHYHHBL. AZCopOLHs H abcopOIHMs XUMHYECKHX 3JIEMEHTOB KOJUIOHAaMH. MeTako/oHabl.
['eoxuMuyeckas posib KOTOHIOB. DOPMBI M MEXAHHM3M TEpeHOCa XMMHYECKHX SJIEMEHTOB B
npoueccax ux murpauun. Jluddysus u konsexuus (MHUIbTpauus) Beayme, BTOpOCTENEHHEIE,
WHEPTHBIC ¥ BIOJHE TMOJBIXKHBIE 3JIEMEHTHl [€OXHMHYECKMX cHcTeM. Ponb oTHOLICHHH
XHMHYECKHX IEMEHTOB B aHAJIM3¢ HHTEHCUBHOCTH MX MHMTPAllMH.

5. I'eoxumuueckne Oapbepbl. THIbI reoxMMUYecKHX OapbepoB: MexaHWYecKue, (H3HKO-
XMMHYECKHe, OHOreHHble, TeXxHoreHHsle. Kiaccudukanuus GU3HKO-XMMHYECKHX U TEXHOr€HHBIX
reoxumudeckux OappepoB mno A.W.Ilepenbmany. VYclnoBHS OTJIOKECHHS MHHEPAIOB Ha
reoxumudeckux Oapnepax. CopOuuonusie Oapbepbl. KarHoHHbIH oOMeH. [eoxumHuUecKHe
Oapbepbl B THIIOTEHHBIX H THIIEPI€HHBIX T€OXHMHYECKHX CHCTeMax (IIpHMEpbI).

6. XMMHYECKHI COCTaB 3¢MHOH KOpbl. XHMHUYECKHH COCTaB BELIECTBA COJHEYHOH CHCTEMBI,
Connua, 3emMan. XMMHYECKHH cOCTaB OCHOBHBIX obonouek 3emnu. [Tonsatue 06 «okpyxarouieH
cpele», «reOXUMHYECKHX CHCTEMAX), «T€OXHMHYECKOM (POHE», «FEOXHMHYECKHX MPHPOIHBIX
M AHTPOIMOIrEeHHBIX aHOMATHAX». VICTOUHHKH SHEpruu reoXMMHYecKux mnpoiieccoB. [lopoas
BepxHeil MaHTHH, [TomuMOp(M3M CHIMKATOB M CTpOeHHe HWXKHeH ManTuu, sapa. Cpeanui
XMMHYECKH cocTaB 3eMHOH Kopbl. Metozp! ee oueHkH. Paborel @.Knapka, B.M.I'onpammuara,
B.M.Bepuanckoro, A.E.®epcmana, A.ll.Bunorpanaosa, A.b.Ponosa u jp. no onpeneieHuio
cpeiHero cocrtaBa 3eMHOM Kopbl. Kilapku M KJIQpKH KOHLEHTpalMi XHMMYECKHX JJIEMEHTOB.
3aBHCHMOCTb BEJIMYHH KJIAPKOB XHMHYECKHX 3JIEMEHTOB OT MX IOJIOKEHHA B IEPHOJUYECKOH
cucteme. ATMocepa. CTpoeHHe, cOCTaB M NPOUCXOKAEHHE. ['NaBHble, BTOPOCTENEHHBIE
MHKPOKOMIIOHEHTBI ~arMocdepsl. Mcropus ¢ reoxumuudeckas ponb KHCJIOPOJa, a30Ta,
YIJIEKHCIOTH U JAPYrHX KOMINOHEHTOB. KCEHOKOMIIOHEHTBI, B TOM YMCJE H aHTPONOIE€HHbIE
sarps3HuTend  armocdepbl.  'eoxumuueckas  poib  atMocdepbl B COBPEMEHHOH
reoJIOrHYecKoM amoxe.

7. leoxumus Marmaruyeckux npoueccos. IIpuunna ¥ rioyOMHa 3apoiKAEHMS MarMarHYeCKHX
pacriiaBoB. CocraB MarMbl. YCIOBHs €€ KpUCTalIu3zauuu. MexaHusMm nepepacrpee/ieHus
BeulecTBa. KpucTa/uM3anMoHHas, rpaBuTalinonHas Addgeperumanus, muxksanus. Pons neryqux
B marmMe. MarmadunbHpie H MarmaoOHble JeTy4YHe KOMIIOHEHTBI, TpaHCMarMaTrH4Ye€CKHe
bmonasl M QUIOHIHOE pacclioeHHe pacriaBoB. KHCIOTHO-LIENOYHBIE M OKHCIMTEJIBHO-
BOCCTAHOBHMTEJIBHBIC YCIIOBHS B MarMe, METO/bl MX YCTAaHOBJIEHHs. XHUMHYECKHE DIIEMECHTRL,
XapaKTepHbIE AT MPOTOKPHCTAIM3AINM W /Ul KOHEUHBIX CTa/Mil MarMaTH4yeckoro mnpoiecca.
KorepeHTHble ¥ HEKOrepeHTHbIC d31eMeHThL. [lerMaTuTbl, ycnoBHA HMX 00pa3oBaHHA.
Knaccudukaius, craadu nporecca. XMMHUECKHE JIEMEHTDI, XapaKTEpHbIE IS IErMaTHTOBOTO
npouecca.



8. ['eoxuMHs MHAPOTEPMABHBIX MponeccoB. OnpeaeneHue moHaTHs ruaporepm. CoBpeMeHHbIE
THAPOTEPMBl, MX Kilaccu(HKalHs, poldb B neTporeHesuce. MCTOYHHMKHM BOABI M BElLECTBA
rugpotepM. PopMa NPUCYTCTBHS XUMHUYECKHX IJJIEMEHTOB B THAPOTEPMAIbHBIX PAacTBOpaXx.
CrnocoObl OTJIOKEHHS BElIeCTBA, MEXaHW3M MacconepeHoca: AuGQy3uss u UHOUILTpaLus.
DBOTIOIMS KHCIOTHOCTH-ILETOYHOCTH rHApoTepM. ['eoxuMuyeckue 0apbepbl rHpOTEepMalIbHbIX
cucteM. Poab MeronoB TepMoOApOreOXWMHM B YCTAHOBJIGHHM YCJIOBHH oOpa3oBaHHs
ruaporepManuToB. OcoOeHHOCTH (POPMHUPOBAHHUS THAPOTEPMAIBHBIX METACOMATHTOB B 0071aCTAX
HA3eMHOI0 ByJIKAHHW3Ma M B TapOreHHbIX 001acTiXx.

9. Teoxumusi Metamopduueckux npoueccoB. Pasnuuus npouneccoB MeramopdusMa
kararedHe3a. Poib JaBieHdss M TeMmmepatypbl B mpomeccax meramopdusma. Macwmirabbl u
MEXaHM3M MaccolepeHoca npu MeraMopduzMe. MaracoMaTH3M: paHHSS LIEJ0YHAs, KHCI0THAs H
NO3AHASA [IEJ0YHAs CTaJMH, METaCOMATHTBI, CBS3aHHBIE MO YCIOBHAM 00pa3oBaHHA C ITHMH
cragusMi. MHEPTHOCTB U MOABHKHOCTB 2JIEMEHTOB NIPH MeTaMoppH3Me.

10. Ieoxumus ruapoctepbl. Pacnpenenenune Bojbl Ha 3emuie. BHiubl Boj: OKeaHHYECKHE,
MOBEPXHOCTHbIE, Moja3eMHble W Ap. OOpazoBanue ruapocdepnl. Boaa kak cpena Murpaunuvu
XHMHYECKHX 9IeMEeHTOB. XHUMHYECKHH COCTAB MPHPOJHBIX BOJ M  (BakTopel ero
dopMupoBaHHs. AHTPOMOTEHHbIE U3MEHEHHS XMMHYECKOro COCTaBa IPUPO/HBIX BOA H €ro
nociencteus. CoBpeMeHHBIH okeaH. CocTaB ero BoA. DBOJIOLHMA XMMHYECKOIO COCTaBa BOJ
OKeaHa B Ie0JIOTHYECKO HCTOpHH. MCTOUHMKM pacTBOPEHHOIO BELICCTBA OKCAHHYECKHX BOJI.
KHCI0THO-11Ie/104HbIe K OKHCIIHTENIbHO-BOCCTAHOBUTEJILHBIC YC/IOBHS B OKeaHe. B3aumoaeicTaue
OKeaHa ¢ arMoc(epol, pacTBOpeHHBIE Ia3bl B OKEaHHYECKOH BOJE, HX pOJib B Ipoleccax
cenuMeHToreHesa. CpaBHEHHE COCTaBa OKeaHMYeCKHX BOJL M BOJ KOHTHHEHTA. | coXMMHYeCKHE
Oapbepsbl B pa3IHYHBIX Y4acTKaX aKBaTOPHil MOPCKHX OacCeHHOB.

11. I'eoxumus runepreHHsIX npoueccos. Knaccudukanus npoueccos runeprenes’a. GaxTopol
MHIpallMd XHMHUYECKHX JJIEMEHTOB MpH rumnepredHese. MHIrpaLMOHHBIE Dbl XHMHYECKHX
anemenToB npu runeprexese no b.B.IlonbmmoBy u A.W.Ilepensmany. Ilorenunansanaromune
KOMIIOHEHTBI FHIeprene3a. 3aBUCHMOCTh MHHEPATBHBIX NIapareHe3HCOB XHMHYECKHX 0CAJKOB OT
COOTHOUIEHHMs] KMCJIOPOJHOTO M BOAOPOJHOTO IOTEHIHANOB cpeapbl. ['eoxuMuueckue Qaruu
ceauMenToreHe3a. Kopbl BbIBETpHBaHHSE OKHCJINUTENBHOrO, IJIEEBOT0 M CyJIb(HAHOIO psia.
['eoXHMHYECKHE NPOIECChl B 30HE OKHCICHUS MeCTOpokAeHMH. ['eoXuMHUeCKHe MPOLIECCHl B
BOJIOHOCHBIX NOPH30HTaX OKHCIIMTEIBHOr0, MIEEBOr0 H CEPOBOIOPOIHOIO psija.

12. l'eoxumMus rajiorenesa. ['eoXxuMHYecKHe MPOLECCH! B OCONIOHAOIIMXC Dacceiinax. Mopcekoii
H KOHTHHEHTAIbHBIH rajoreHe3. BO3MOMXKHOCTH PEKOHCTPYKLMH rajloreHes’a I0 pesybraram
H3Y4EHHS BKJIIOYEHHH B MHHEpaax. DBOJIOLMS rajloreHesa B HCTOPHH 3eMJIH. PoJIb ranoreHHbIxX
TOJIIIL B FEOXMMHUYECKOH HCTOPHH OCaA0YHOMOPOAHBIX 0aCCeHHOB.

13. 'eoxumus quareHesa u KatareHesa. ['eoxXHMus JuMareHeTHYECKUX MMpoueccos 6e3 yuacTus U
NpH YYaCTHH OpraHuyeckoro BeulecTBa. [loTeHunansajarolime KOMIIOHEHTBI JIHareHesa.
['e0XMMHUS KaTareHeTHYECKUX NporeccoB. MakTopel M MHMKATOPBI KaTareHesa, 3akOHOMEPHOCTH
nepepacnpeieIeHus XHMHYECKHX 2JIeMEHTOB IIPH KaTareHese.

14. Murpanus ¥ HakoIUIeHMe 371eMeHTOB B Ouocepe. OOumme ocobeHHOCTH OHOreHHOM
murpauuu. buorennoe MunepanoobpasoBanue H nopojoodpazopanue. I'eoxuMHUecKas HCTOPHS
KHCiopojia B atMocepe. ['eoxumuyeckue KracCHPUKALME XHMHYECKHX 3JIEMEHTOB I10 YCIIOBUAM
X murpaiud B Onocdepe. Yuenne o «Ouocdepe» B.M. Bepnaackoro.  OcobennoctH
OHMOJIOrHYECKOr0 KpyroBOpoTa XMMHUYeCKHX dyeMeHTOB. PyHkuuu Ouocdeprl. Passutue
noustHs o «Ouochepe». TexHuueckas AEATENHHOCTh YEJIOBEKA MU €€ T€OXHMMHYECKHE
nocyeacteus. [TouBsl U HX reoxumMmudeckas posib. PakTopsel nouBoodpaszoBanus. CocTaBHbIE
4acTH
MOYBBl M UX POJb B (PYHKUMOHUPOBAHUHU [OYBBI, H3AMEHCHHE €€ XHMHYECKOIro COCTaBa.
DopMbl HAXOXK/ICHHS XHMHYECKUX 3JIEMEHTOB B I10YBAX, OCAJKaxX W MOpojax, HX BIHAHHE HA
MHTPALMOHHYIO CIIOCOOHOCTD 3JMEMEHTOB, JOCTYIHOCTh MX pacTeHHsM. ['eoXHMHUecKHe



AHOM@IHHM B MOYBAxX.

15.'eoxumuns nanmmwadra. Kparkas MCTOpPHS BO3ZHUKHOBEHHS M Pa3BHTHS «TE€OXHMHH
nanawagTar. PaboTbl B.B. Jlokyuaesa, B.M. Bepnaackoro, A.E. ®epcmana, B.B.
[onpinosa. Cdeppl NpHIOKEHHS «reOXHMHUH JaHamadpTay. [lousaTne 00 «3IeMEHTAPHOMY» H
«MECTHOM reOXHMHYECKOM» JaHAmadTax, rpaHHIax U CTPYKType (CTPYKTYPHbIE 3J€MEHTHI
U ApYChl) «3JIEMEHTAPHOro JjaHawadTa», «JIoNaHAmMAPTHBIX» H  «HAUTAHAAQTHBIX?
YPOBHSIX, OCOOEHHOCTAX OHOJIOrHYECKOTO 1%} (PH3UKO-XHMHUYECKOIO KPYrOBOPOTOB
XHMHYECKHX 3JIEMEHTOB. [TonstHe 0 HalpapJICHHOCTH H3MECHCHHA XHMHYECKOIo
cocTaBa M CBOMCTB maHmadra BO BpeMeHH. «3aKkoH OHOJOrHYECKOro KpyroBOpoTa
snemeHToB» A.M. Ilepensmana. Pons pH u Eh B Murpaumonsoit cnocobHOCTH 371eMEHTOB
nanmuadra. Knaceudukaums npupoaseix Boa no pH u oberanosok no Eh.

16. Ilpuknannas reoxumus. PernonansHast reoxumusi. ['eoxumudeckue 3noxu. ['eoxumuyeckue
NPOBHHIHMH. ['7TaBHBIE 3MOXH HAKOIUIEHHS OTIENBHBIX JJIEMEHTOB B MCTOpPHM 3eMiin (Kele3o,
conH, KapOOHATbl, KPEMHHCTBIC OTJIOXKEHHS). DIEMEHTbl NPUKIQJAHOH reoxuMuun. Ponub
reOXMMHYECKMX METOJOB IpPH IMOHUCKAX pPYJAHBIX W HEPYJIHBIX MECTOPOKISHHH IOJIe3HBIX
HCKOnaeMbIX MeToasl THTOreOXHMHH, TepMmolOaporeoxumuu. Mcnonb3oBaHHe aJUIMTHBHBIX,
MYJIbTUIUIMKATHBHBIX TEOXHMHUYECKHX MoKa3aTesei. UeloBeuecTBO Kak reOXHMHYUECKHIT (hakTop.
TexHoreHHasi reOXUMHSL.

Conepmamle NPAKTHYCCKHX 3AHATHIT N0 THCHHUILTHHE

1. ®OHOBBIH reOXMMHYECKHH MOHUTOPHHT IPUPOIHOM CpeIbl.

2. PacnpocTpaHEHHOCTh XHUMHUYECKHX 3JIEMEHTOB B 3eMHBIX 00O0I0YKAxX W BO BHEILIHHX
reocepax 3emiH.

3. 'eoxumuueckas kinaccuuxanus.

4. I'eoxumus atMocdeppl. Bo3ayiunas MUrpauus XUMHYECKHX JIEMEHTOR.

5. 'eoxuMust npUPOAHBIX JlaH 1A TOB.

5. OHEHOYHBIE CPEACTBA JUIA TEKYLIEI'O KOHTPOJISI YCIIEBAEMOCTH,
[NPOMEKYTOYHOU ATTECTAILIUHU MO UTOIAM OCBOEHHS JUCHHMILIMHBI U
YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJILHONH PABOTHI
CTYJAEHTOB

5.1. Tekywminii KOHTPOJIb YCHEBAEMOCTH
Bonpoce peiimunz-konmpona.
Peiitunr Nel

1. Kakue xumMHuecKkue 3JieMeHThI 0oJiee BCero XapakTepHbI JUis YABTPAOCHOBHBIX MOPoa?

2.B Kakux npezenax 3Hau4eHHi BOIOPOJHOrO MOTEHUHAIA ATIOMUHHIT HE MUTpHpYeT B (hopme
HOHa NpH runepresese?

3.B kakux mpenenax 3HaueHHH BOJOPOJHOTO MOTEHIIHANA TOT XK€ AIOMHHHH MHIPHPYET B
MOHHOMH (hopMe IpH rurieprenese?

4.Kakue u3 yka3aHHBIX HHXKE DJIEMEHTOB SBNAIOTCS TUTO(DHILHBIMH?

pyOMIui, He3nH, KaJIbLHii, Xee30, BAaHA M, XPOM, ME/lb, 30J10TO, KaZAMHi

5.Kakue U3 TeX rpymnmn aNnemMeHTOB SBISIOTCH XaIbKODUIBHBIMU?
pyOMIuii, Le3ui, KaJIbLM, JKe1e30, BaHaAH, XpOM, MeJlb, 30/10TO, Ka/IMHii

6.Yem onpenensiercs BOAOPOAHBIH MTOTEHIMAT MOPCKUX BOA?

7.Kakue MuHepasibl yKa3bIBalOT Ha c1abo BOCCTAHOBHUTEIILHBIE YCJIOBHS B ocaake?

8.Kakue MHHepasibl YKa3bIBAKOT HA OKUCIIUTE/IbHEIE YCIOBUS B ocajaKe?

9.5IBnsI0TCS MM KOPBI BLIBETPHBAHHS



ab0HOreHHbIMH
OMOTreHHBIMH
OMOKOCHBIMH I'€OXHMHYECKHMH cUcTeMaMHu?

10.Kak onpenensitb BEJIMUHHY KHCIIOPOAHOIO MOTCHIIHANIA B Marme?

11.KakoBa tannacogmibHOCTb Xja0pa?

12. Yrto takoe OMOPUIBHOCTE XMMHUECKOT0 31eMeHTa’

13.Ha kakuX reoXuMHYecKHX Oapbepax 30HBI THIIEpPreHe3a HAET OTJIOKEeHHE MaJlaXHuTa H

azypura?

14.Kakoii sneMeHT uMeeT Hanbobyo OHO(MUIBHOCTL?
15.K kakoMy XHMHYECKOMY THITY OTHOCSITCS COBPEMEHHBIE OKeaHHUYeCKHE BOIbI?
16.Ha kakoM reoXMMH4YECKOM Oapbepe 4eThIPEXBAJICHTHBLIH ypaH OyIeT MNepexoauT B

HIECTHBAICHTHYIO (JOPMY H MUTPHPOBATh

17.B ueM 3akmioyaeTcs MpoLece NpAMOH MeTaMopQH3alMH MOPCKOH BO/1bI?
18.Kakue KOMIIOHEHTBI M3 YKA3aHHBIX ONPEIE/IAIOT IJIeeBbIe YCIOBUS Cpe/ibl B runeprexese?
19. Kakue U3 5THUX DIIEMEHTOB SBJIAIOTCS CHAEPO(HILHBIMH

AIMOMHHMH, KpeMHHI, KalbIMH, Me/Ib, KaJMHH, IMHK, BaHAWH, HUKEJb, XpOM (IIPaBUILHOE

NOAYEPKHYTH).

PeiiTunr Ne2

W I =

W

S 00! plins

Knaccudukaumus npoueccos runepresesa.

@®aKTOpbl MHTPAIHH XHMHYECKHX JIEMEHTOB IIPH FHIIepreHese.

MurpaunoHHble psbl XHMHYECKHX 31e€MeHTOB npu runeprenese no b.b.IlonwmoBy u
A.W.Ilepensmany.

[Torenumanzanaroue KOMIOHEHTHI THIIEPreHE3a.

3aBHCHMOCTh MHMHEPAIbHBIX [AParcHe3UCOB XHMMYECKMX OCAJKOB OT COOTHOLUEHHS
KHCJIOPOJHOTO U BOJOPOIHOTO IIOTEHITHAIOB CPe/Ibl.

['eoxumuyeckmne hauuu ceIMMEHTOreHesa.

KopE! BBIBETPHBAHHS OKHCIIUTEILHOIO, IJIEEBOro U Cy1b(puaHOrO psia.

[eoxuMHUYECKHE [IPOLIECCH] B 30HE OKUCIEHUS MECTOPOKICHHH.

['eoXUMHUYECKHE [POLecChl B BOJOHOCHBIX TOPH30HTaX OKHCIMTEJIBHOTO, IJIEEBOTO H
CEPOBOOPOJIHOIO psija.

10. 'eoXxuMHYECKHE MPOIECCHI B OCOJIOHSIOLIMXCA DacceHax.
11. Mopckoii ¥ KOHTHHEHTAJILHBIN TaJloreHes.
12. Bo3MOXHOCTH PEKOHCTPYKLMH TanoreHe3a IO pe3yjlbTaTaM H3YyUeHHs BKIIOYEHHH B

MHHEpaax.

13. DBomoLus rajoreHes3a B UCTOPUU 3eMIIH.
14. Ponp rajloreHHBIX TOJILL B FEOXMMHYECKOH HCTOPHH 0CAJOYHOIIOPOAHBIX DaCCEHHOB.
15. F'eoxuMus AMareHeTHYECKUX [polieccoB Oe3 y4yacTHsl M IIpH y4aCTHH OPraHHYeCKOro

BELIECTBA.

16. [ToreHuMan3agaolHe KOMIIOHEHTEI JHareHesa.
17. 'eoxuMHs KaTareHETHYECKUX IIPOLIECCOB,
18. ®akTophl U MH/MKATOPBI KaTareHe3a, 3aKOHOMEPHOCTH IepepaclpeIeeHus XHMHYECKHX

3JICMEHTOB IIPH KaTarcHese.

Peittunr Ne3

haladl S o

o

O06wme ocobeHHOCTH OHOreHHOH MHTPALIHH.

Buorennoe MuHepaioodpa3oBaHne H Nopoa0odpa3oBaHHe.

[eoxuMHUecKas HCTOPUS KHCII0poaa B aTMocepe.

FeoxHMHYECKHE KIaCCH(PHUKALUH XHMHYECKHX JEMEHTOB N0 YCJIOBHAM HX MHIPALUH B
Buocdepe. ’

OcobeHHOCTH OHONOTHYECKOTO KPYrOBOPOTa XHMHYECKHX JIEMEHTOB.

®Oyukunn 6uochepsl.

PaszButie noHsTHs o «6uocheper.
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18.
19,
20.
21.
22.
23
24.

25.
26.

27,
28.
29,
30.

Texnuueckas 1esTebHOCTD YEJI0BEKa H €€ NreOXHMHYECKHE MOCIeACTBHS.

[104BBI U HX FEOXHMHYECKAS POJIb.

®akTophl 10YBOOOPA30BAHHUS.

CocTaBHblE YacTH MOYBBI M HMX pPOJb B (YHKIHMOHHPOBAHMM [I0YBBLL, HW3MEHEHHE ee
XHMHYECKOT0 COCTaBa.

A (DOPMBI HaxoxICHUusA XHMHYECKHX 2JIEMCHTOB B [IOYBax, OCaJKax H IMOpoJaax, HX BIIMAHHEC

Ha MUTPALIHOHHYIO CIOCOOHOCTD 3JIEMEHTOB, JAOCTYITHOCTh HX PACTCHHSIM.
[‘eoxuMuUyecKHe aHOMaJIMH B MOYBAX.

Kparkas HcTOpHs BO3HMKHOBEHHS M DPa3BUTHS «TreoXHMMHHM jgaHamadra». Paborer B.B.
Jloxyuaesa, B.W. Bepnanckoro, A.E. ®epcmana, b.b. [TonbiHosa.

Cdepsl NpUITIOKEHHUS «T€OXMMUHU JaHamadTar.

[lonsitHe 00 «3MeMEHTAPHOM» M «MECTHOM I€OXHMHYECKOM» JjaHmmadTax, rpaHuLax H
CTPYKTYpe (CTpYKTYpPHBIE DJJIeMEHTBl M  SIpyChI) «3JeMEHTapHoro JaHmmadrar,
«aonanamadTHEIX» H «HAMIAHMNA(THBIX» YPOBHAX, 0COOCHHOCTAX OHOJIOTMYECKOrO H
(PU3UKO-XUMHYECKOT0 KPyTOBOPOTOB XMMHUECKUX DJIEMEHTOB.

[ToHssTHE O HANPABIEHHOCTH H3MEHEHHUsS XHMHYECKOTO COCTABa M CBOMCTB NaHawmadTa BO
BPEMEHH.

«3akoH OHoJIorHueckoro Kpyrosopora snemeHTos» A.H. [lepenbmana.

Pons pH u Eh B MurpauiMoHHO#M criocoOHOCTH 3/1€eMEHTOB JlaHAwadTa.

Knaccudukanus npupoansix Boa no pH u o6cranoBok no Eh.

PervonanbHas reoXumus.

["'eoxuMuYeCcKHE IMOXH.

["eoXxuMHUECKHE IPOBHHLIHH.

['naBHBIE 3MO0XH HAKOMJIEHHS OTIEJIbHBIX 3JIEMEHTOB B HCTOPHH 3eMJu (7Kese30, COJIH,
KapOOHaThl, KPEMHHUCTBIE OTIOKEHHA).

DJIeMEeHThI NPUKIAIHONH F€OXHMHUH.

Ponp reoxuMuueckux METOJOB IpPH MOHUCKAX PYAHBIX M HEPYIHBIX MECTOPOXKIECHUH
MOJIE€3HbIX HCKOMAEMBIX.

MeToabl IHTOreOXHUMHH, TEPMOOAPOTEOXHMHH.

Hcnonp3oBanue aJ/IMTHBHBIX, MYJIbTHIUIHKATUBHBIX TEOXHMHUYECKHX MTOKa3aTeNleH.
UenoBeuecTBO Kak reOXMMHYecKHii paxtop.

TexHorenHas reoXuMHs.

5.2. ﬂpomemquuan arrecrauMs Mmo HToraM OCBOCHHMH JHCUHHINIHHBI - KOHTPOJ/JbHBIC

BOMNPOCHI AJIsl NOATNOTOBKH K IK3aMEHY: "

1.

2.,

3ajauM reoXUMHM OKpysKaroue cpeapl. I'eoxumHueckue npouecchbl B cucteMbl. Mctopus
pa3BHTUSA TEOXUMHH.

[eoxuMuyeckue KnaccHUKAUUM XHMHUYECKHX deMeHTOB. (CpoacTBO XHMHYECKHX
3JIEMEHTOB K KHcsiopoy  cepe. CeMelicTBa XHMHYECKHX 3JIEMEHTOB.

Hcnonb3oBanue pacrpeneneHus cTabUIBHBIX H30TONOB B FeOXMMHH. DpaKLUHOHUPOBaHHE
H30TOIIOB B TEOXMMHYECKHX NpoLeccax.

H3omopdusM Xxumuueckux snemeHTOB. Tunbl uzomopdusma. [lpumepsr nzomopdusma
anemeHToB. M3oMopdHBIE psiibl 21eMeHTOB.

Murpanuus XMMHYECKHX 3JeMeHTOB. MDopMbl HAXOKAEHHMS XMMHYECKHX 3IJIEMEHTOB B
reoOXMMHYECKHX cHcTeMaX. Tumel M BuUAbl Murpauun (no B.A. AjnekceeHko H
A.WN.Ilepenbmany). BHyTpeHHune GpakTopbl MUrpallid XHMHYECKHX 3JIEMEHTOB.

Buemnne (akTopbl MHIpalHH XUMHYECKHX 3J1€MeHTOB. Poiib TeMreparypsl M JaBJIEHHS.
KHCIOTHO-1IENIOYHBIE M OKHCIIMTEIBHO-BOCCTAHOBHTEbHBIE IOTEHLHAIBI H HMX pOib B
MUTpallMd XUMHYECKHX 3JIEMEHTOB.
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10.

11.

13.

14.

16.

17.
18.
19.
20.

Eh u pH npupoaneix cpea. Ilorenuuansagaronige KOMIOHEHTBI T'€OXHMMUYECKHX CHCTEM.
[1paBuio JI.C KopKHHCKOro 0 1nocie10BaTeIbHOCTH 3aMELEHHH XHUMHYECKHX 2JICMEHTOB B
3aBHCHMOCTH OT H3MEHEHHS KHCIOTHOCTH-LIETOYHOCTH CPE/IbL.

Komnounanas gopma MUrpaluy XMMHYECKUX 31€MEHTOB. POJIb KOJUUIOHI0B B TEOXHMHH.
MexXaHH3M MaccollepeHoca XHMHYECKAX 371eMEHTOB Ipu uX Murpaiud. Juddysus,
HHuIbTpauus. MeracomaTos. ’

[eoxumuueckue Oapbepbl. Tunbl reoxumuyeckux OapbepoB. Kiaccubuxauns ¢usnko-
XHMHYECKUX reOXMMHYECKHX OapbepoB. [Ipumepsl.

XuMHuecKkHii coctaB 3eMHOM kopbl. Knapk n Kiapk KoHueHTpauuu, Ko3h@UUHEHT BOAHOH
MHTPALIH JJIEMEHTOB.

[eoXuMHs MarMaTHUYECKHX CHCTeM. [ €OXHMHS NerMaTHTOB. XapaKTEpHBIE 3JIEMEHTBHI IS
OCHOBHBIX H KHCJIBIX OPOJL.

[eoxuMus THAPOTEPMAIbHBIX CHCTEM. [HIBI THApoTepMalbHbIX cHcTeM. CrTpoenne
ruapoTepManbHeIX cucteM. Kinaccudukanus coBpeMerHbIX rujipotepm o AW Ilepensmany.
[uapoTepMaibHBIA MeTacomMaTo3. Onepeskaronas BOJIHA KMCIOTHOCTH M QHILTPALMOHHbIN
adexr.

[Feoxumus okeanudeckux Boa. CoseBoi cocraB. TannacoduiibHble 31eMeHTbl. Poub
PACTBOPEHHOTO KHCIOPO/A U YIJIEKHCIOTH B OKeaHHueckux Bojax. lllenounoii peseps u pH
B MOPCKOH BOJIE.

[anoreHe3 MOpCKOH M KOHTHHeHTIbHBIH. llocienoBaTenbHOCTL OTIOKCHHS COJICH B
MOPCKOM rayoreHese. [eoXumus runepresesa. MHrpalMOHHBIE psijibl  XMMHYCCKHX
anemenToB 110 b.B.[TonbiHoBy u A.M.I1epenbmany.

pH runeprennbix cucreM. [eoxumuueckue (aumu no Teomoposuuy. 3aBHCHMOCTb
MHMHEpaIbHBIX IApareHe3uCOB XHMHYECKHUX OCAJKOB OT BEJIMYHH KHCJIOPOJHOIO M
BOJIOPOJHOrO MoTeHKana. [loreHuuan3anaonye KOMIIOHEHTBI B THIIEPIeHHBIX CHCTEMAX.
['eoXHUMHsI BOCCTAHOBHTEILHOIO IHAareHes3a B TEPPHIEHHBIX 0CAIKaX.

[ToBeneHHE XHMHUECKHX 3JIEMEHTOR B 30HE OKUCIICHUS CYJIb(UAHBIX MECTOPOK/IAEHHUH.
["'e0OXHMHYECKHE TPOLECCH B BOJAOHOCHBIX TOPU30HTAX OKHCIHTEIILHOIO H ITIEEBOI0 psija.
Ponb Opranu3MOB B MHUIPAllMM M HAaKOIUIEHMH XHMHYECKHX OJJIEMEHTOB. BHOQMILHOCTH
3JIEMEHTOB, Psi/Ibl HAKOIUICHHS M 3aXBaTa XMMHYECKHX 3JIEMEHTOB.

5.3. CamocrosiTeibHas padoTa o0yualomerocs
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15:
14.
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['eoOXHMHUS MarMaTHYECKUX CHCTEM

['eoOXUMHUS THAPOTEPMATBHBIX CHCTEM

['e0OXMMHS OKEaHUYECKUX BOI

['ecoxumMus MeTamMop(OreHHoOro py1000pa3oBaHHs

I'e0OXHMHS MOPCKOr0o U KOHTHHEHTAIBHOTO rajloreHesa

OCHOBHBIE 4epPTbl TEOXHMHUHU 3JIEMEHTOB CEMENCTBA JKeIe3a B MaIrMaTHYECKHX MPoLeccax
OCHOBHBIE YEPThI FEOXHMMHH 3JIEMEHTOB (110 BLIOOPY) B THAPOTEPMANIbHBIX NPOLECCax
OcHOBHBIE YePTHI TEOXHMMHH KPEMHHUS H aIIOMHHHA B IMIIEPreHHBIX Mpoleccax

VYcnoBust GOpMHUPOBAHHMS KOP BEIBETPUBAHHUSA H HX THIIBI.

. OcHOBHEIE Y4epThl TEOXHMHH 3TEMEHTOB (110 BBIOOPY) B METAMOP(PHUECKHUX TIpOIieccax
. Mexanusm MaccomepeHoca M NPHYHHBI  OTJIOXKEHHS XHMHYECKHX JJIEMEHTOB B

IH/IPOTEPMATILHBIX CUCTEMAX.

['eoxumust KaycTOOMONHTOB

[eoxumus nanawadgra.

Murpanus XHAMHYECKHX 31eMeHTOB B Ouocdepe. buoreoXumus 31€MEHTOB.
YenoBeuecTBO Kak reoXMMUYECKui paktop



(DOHI OLIEHOYHBIX CPEJICTB JUIS NPOBE/ICHHA aTTECTALMH YPOBHS C(OPMHPOBAHHOCTH
KOMIIETEHUHH, 00YYalOIMXCs 10 JUCHHUILIHHEE, OQOPMIISIETCS OTACIBHBIM JI0KYMEHTOM.

6. YYEBHO-METOJHYECKOE H HWHO®OPMAIIMOHHOE OBECIEYEHHUE

JUCHHIIIMHBI

6.1.KuuroodecneyeHHOCTDH

HaumeHoBaHHe MTEpaTypbl: aBTOP, HA3BaHHE, BUA [on KHUI'OOBECITEYEHHOCTD
M30aHUA, H31aTeNlbCTBO H3naHus
Hanuuwe B 3nextporHom karanore IbC
OcHoBHas nuTepaTypa
['eorpadus. DKonoro-reorpaduueckoe 1 COLHAIBHO- 2013 http://e.lib.visu.ru:80/handle/123456789/225
IKOHOMMUYECKOE IPOCTPAHCTBO : yueb. nocobue / T. A. 5
Tpudonosa, A. B. Jlrobuiuesa,
P. B. Penkun ; Bnaaum. roc. yH-T HMeHH Anekcanipa
I'puropbeBnya
v Hukonas ['puropbesuua CtoneroBbix. — Bnaaumup :
H3n-so
Bnl'V,2013. — 165 c. ISBN 978-5-9984 -0314 -9
['eorpadusa. PazBuTHe Hayku u reoceps! 3emau: yueo. 2012 http://e.lib.vIsu.ru:80/handle/123456789/225

nocobue / T. A. Tpudonosa, A.B.Jliobuwwesa,

P. B. Penku ; Bnaaum. roc. yH-T MMeHH AnlekcaHapa
['puropeesuua

1 Hukonas I'puropsesnua Ctonetosbix. — Bnaaumup :
H3n-so

Bal'V, 2012. — 163 c. ISBN 978-5-9984 -0269 -2

ﬂOHOJ’lHHTEﬂ bHafd JIHTEpATY

a

DKoHOMMYECKas reorpadus W perHoHaIUCTHKA
[DnexTpoHHblii pecype] : yueb. mocobue / B.A. Epmonaesa
- M. : ®JIHHTA, 2010. -

2010

http://www.studentlibrary.ru/book/ISBN9785
976508699 .html

6.2. [lepuoguyeckne H3AAHUA

6.3. UuTepHer-pecypcesbl
1. ®usnyeckas reorpadus
http://www.physiography.ru/

2. http://znanium.com/catalog.php?bookinfo=451509

TMATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHHE JUCHHITJIMHBI

MarepuanbHO-TeXHHYECKOE OCHAILLlEHHE ay AMTOpUH (326-b): KOIH4ecTBO CTY ICHYECKHX MECT
— 25, miomans 46,1 M2, ocHaueHue: MyiasTUMeIMitHoe obopyaosanue (HoyTOyk ACER,
npoekrop nepedocHoit HITACHI CP-S240, skpan). Mynstumenuiiibie cpejicTsa; Habopsbl

CIlaiij10B,

3aJaHus A1 KOJUICKTHBHOIO H HHIMBH/YAJILHOI'O PpEIICHHA]

MpOrpaMMHoO-

METOAHYCCKHE MaTCpHAaJIbI, y‘ieGHO-MeTOHH‘{eCKHe MarepHajibl (y‘JEGHHKH; METOJAHYECKHE

ocOOHS; TECTEL ).




Pabouyto nporpamMmy coctaBui:

JOUEHT Kaeapbl OHOJIOTHH H 9KOJIOTHH, K.X.H. ITupkun JLLA. %;; Vi

Penensent (npencraButens pabortonarens): K.1.H. Cenaros A.C. @?{

[Iporpamma paccMoTpeHa U o100peHa Ha 3acelaHiH Kadeapbl buD
IIpotokon Ne 1 or 30.08.2021 roxa
3agenyrowunii kadeapoi 47; W Tpudgonosa T.A.

Pabouas nmporpamma paccMOTpeHa H 0/100peHa Ha 3acelaHuH y4eOHO-METOINYECKOH KOMHCCHH
HanpaeneHus 05.03.06 «Dxosiorus U NpUpPOI0N0IL30BAHHEN

[Ipotokoun Ne 1 or 30.08.2021 roaa

[Ipencenarens KOMHCCHH / } //;[% Tpudonosa T.A



JIMCT MNEPEYTBEPXKJIEHWA
PABOYEM I1POT'PAMMBI JUCLUTTIHHBI
PaGouas nporpamma ogobpena Ha _2022/2023 yueOHBIH rox

IIporokon 3acenanus kapeapst Ne 32 or _ 27.06.2022  roxa

i
3apenyrolui Kadeapou / /{ L///
V4
PaGouas nporpamMMa oj00peHa Ha y4eOHBIH IO
[Ipotoko:n 3aceanust kKadenpbl No 0T roja

3aBenyrouit kadeapoi

Pabouyas nporpammMa o00peHa Ha yueOHBIH roj

[Iporokon 3aceaHus Kadeapbl Ne oT roja

3apeayromuil kKadeapoi
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