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1. OEJIHU OCBOEHMUS JUCHUITJINHbI
LlensaMu OCBOEHUS TUCHMILIMHBI (MOJIYJIS) SIBISICTCS: O3HAKOMJIEHHE CTYIEHTOB C
OCHOBHBIMH JOCTH)KEHUSIMM M COBPEMEHHBIMHM HAIIPABICHHUSIMH HCCJIEOBAaHHN B TE€OXHMHHU
OKpY’Karolle# Cpeibl, OCBOCHHE METOAMYECKMX NPHEMOB HCCIIEIOBAHUS TOPHBIX MOPOA U PYI,
UCIOJIL30BAHUS OTHX NPUEMOB IPH H3YYEHHH M PEKOHCTPYKLIHH IPHPOAHBIX MPOIECCOB,
IPOrHO3MPOBAHMHU, IIOMCKAX U Pa3BE/IKE MOJIE3HBIX HCKOMAEMBIX.

I'maBnas 3ajaya JUCHUILIMHBI - O3HAKOMUTH OyIyLIMX CIEMHATHCTOB C OCHOBAaMH
re0XMMHYECKOIr0 U3y4eHHs JanamadTa, HayduTh MPAKTHIECKOMY HCIIOJIb30BAHHIO TEOXUMHYECKHX
JaHHBIX TIpH pPELIEHHH MpoOJeM, CBA3aHHBIX C 3arps3HEHHEM OKpYXKaloled Cpemsbl,
reOXUMHYECKMM MOHHUTOPHHIOM, 3IpaBOOXPAHEHHEM, CEeJIbCKUM XO03siiicTBoM. CienoBareNbHO, B
3aayd  Kypca BXOIHMT pAcCMOTPEHME XHMMYECKOro cocTaBa OHOreHHOH H aOHOTeHHOM
COCTaBJISIOIIUX OHOC(EpBI, IPOLECCOB, IPOTEKAIOIIUX B OHOchepe, BUIOB MUTPALUH XUMHUYECKUX
9JIEMEHTOB, METOJIOB HM3y4YeHMs TCOXHMMMHU JaHqmadTa, MOBEACHHUS 3arps3HSIOIINX BEIIECTB B
OKpY’Karollleil cpejie M MOCIEeICTBUN 3arpsi3HEHUS! IIPUPOJIbl, MOHUTOPHUHIA OKpYXKAIOLWEH Cpeabl.
JlaTh COBpeMEHHBIE NpPEICTABICHUS O XHUMHUYECKOM COCTaBE JKOCHCTEM, O OHMOreOXMMHYECKUX
[IMKJIaX 2JIEMEHTOB U BEIIECTB, O XUMUYECKOM 3arps3HEHUU OKPY’KaroUled Cpeisl U €ro BIMSHUU
Ha 3JI0pOBbe 4YeloBeka M OuopasHooOpasue. OOBEIHHUTH 3HaHHsA, IOJYy4YEHHBIE H3 KypCOB
300JIOTMH, OOTAHHUKH, OKOJOIHH, Ouoreorpaduu, 53BOJIOLNHOHHON TeOpUH; CHOPMHPOBATH
KOMILIEKCHEIH B3IJIS/] HA CTPOCHHE U IWHAMUKY SKOCHCTEM; HAyYUTh OCBEILATh BCE YKOJIOTHYECKHUE
po0JIeEMBI, KOTOPBIE BO3HHKAIOT NPU IOSBICHHH B OKPYKAIOLIEH Cpelle pasIMYHbIX XHMHYECKUX

BEIIECTB H MNpH IPOTCKAHUH PA3IUYHBIX XUMHUYECKHX IIPOLECCOB KaK MNPHPOAHOro, TaK H

AHTPOIIOI€HHOI'0 XapaKTepa.

2. MECTO U POJIb JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JIMCUMIUIMHA OTHOCHTCS K IUCHHUIUIMHAM IO BHIOOpY BapHaTHBHOW yacTH Onoka bl —
b1.B./ZIB.4.

W3naraercs XUMHYECKHH COCTaB KOMIIOHEHTOB OKDYXKAIOIIEH IPHPOJHOM CPENbI:
nautocdepsl, artMocdepbl, KOHTHHEHTAJbHOH H MOPCKOW BOJBI, MOYBBI M pPacCMaTpUBAIOTCSA
IpOLECChl, IPOTEKAIOIIHEe B IPUPOAHOM Cpele Kak OHJIOICHHBIC, TaK H JK30ICHHBIE.
PaccMarpuBaroTcsi GHOreOXHMHYECKHE LHUKIIbI, ONPEAEIIAIOIINe KPYrOBOPOT BEILIECTB B IIPUPOJE,
IIPOLIECCH MUTPALIMH, TIPUBOJAIIME K KOHUEHTPUPOBAHHIO U PACCESHUIO XMMUYECKUX JJIEMEHTOB.
[IpoBoauTcs KiaccH(UKalKs, ONMCAaHHE HauboJee CYyLMIECTBEHHBIX 3arps3HUTENICH eIl U
paccMaTpUBAETCs XHMMYECKOE I10- BEIEHHE 3arps3HUTENCH W MX BO3NCHCTBHE HA IPHPOIHYIO

cpeny.
W3yueHne TUCLUUILIMHBL «I'€OXUMHUS OC» nmaer OCHOBY JUIsl HM3y4YEHHUS IOCIEIYIOIIMX

KYpPCOB:



- DKOJIOTHS TIOYB;

- dusuka ¥ XUMHS [T0YB;

- JlanamagToBeneHue;

- Jlanmmad THLIA TU3aiiH.

Taroke jgucuumiMHa (GOPMHPYET 3HAHHUS CTYAEHTOB Ul OCBOEHHS JUCLMILIMH:

«buoreorpadus », «I'€03KoI0ruI» U Ip.

3. KOMIIETEHIIMA OBYYAIOLIEI'OCSl, @POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JNCIUITIJIMHBI (MO1Y JIST)

B mpoiecce OCBOEHHS IaHHOW JUCIMIUIMHBI CTYAEHT (QOPMHPYET H JIEMOHCTPHPYET
CJIEAYIONNE KOMIIETEHIIUH
e BIAJEHMEM 3HAHUAMH O TEOPETHYECKHX OCHOBAX  HKOJIOTHYECKOTO MOHHTOPHHIA,
HOPMHPOBAHHSI M CHIDKCHHS 3arps3HEHHS OKpY’)KaloIEeH Cpelbl, TEXHOTEHHBIX CHCTEM U
SKOJIOTHYECKOTO PHCKa; CIOCOOHOCTBIO K MCIOJIB30BAHHIO TEOPETHYECKUX 3HAHMH B
npaktideckoit aestensHocTH (OIIK-8);

e BiaJeHHEM 3HAHUSMH B O00JACTH TEOPETHYECKHX OCHOB TEOXMMHH M TeO(H3HKH
OKpY’KafoIIlei Ccpebl, OCHOB MPHPOJONONB30BAHUS, SKOHOMHKH MPUPOIONOIB30BAHMUS,
ycroiunoro passutust (OIIK-8);

B pe3ysbrare n3y4eHus JAHHOTO Kypca CTyIeHT OyIeT:
3namo:

e IpUPOIHBIE TEOXHMHYECKHE MPOIECCHl, COCTABISIONINE OCHOBY —(DYHKIHOHHPOBAHHS,
€CTECTBEHHOH HBOJIIOIIMK H AHTPOIIOTEHHO 00YCIOBICHHBIX H3MeHeHui 6uocdepsr, IITK

e 3aKOHOMEPHOCTH MHTDALUK XUMHYECKUX 3IEMEHTOB B 3eMHOHU KOpe M JanamadTax

¢ TEOXHMHYECKYIO pOJIb JKHBOIO BEIIECTBA, KaK OWOTHYECKOH KOMIIOHEHTHI OHOC(HepsI;
riao6agbHble MacIuTaObl OMOrE€OXMMHYECKUX IIPOLECCOB B OMOC(EPHBIX HHMKIAX BAXHEHIIHMX
XHUMUYECKUX JIEMEHTOB

e COCTaB, CTPOEHUE U XMMHUECKUE CBOICTBA OCHOBHBIX MHHEPAIOB U MPUPOJHBIX XUMHUYECKHX
COECIMHEHHU I

e IpHMHIUNUAIBHBIE OCOOCHHOCTH  (DU3HKO-XMMHYECKMX  ITIPOLECCOB, MNPOTEKAIOIIUX B
OKPY’KaIOLIMH Cpe/ie U poJib AHTPOIIOTE€HHOro (haKTopa B HHX

e METOMBI U CIIOCOOBI OpraHU3allii MOHUTOPUHTA OKPYIKAIOIIEH CpeIbl

e OCHOBHBIE PA3HOBHUIHOCTH XMMHYECKHX 3arps3HEHHH M CIIOCOOBI MX MPENOTBPAIICHUS HIH
JIUKBUIALMH OCIIEACTBUH

Ymems:

e IPOBOJUTH KAYEeCTBEHHYKO M KOJMYCCTBEHHYIO OIEHKY XapaKTEPUCTHK JlaHqmuadTos
(3KcTepTHBIE, OalbHbIE, JKOHOMHYECKAs OLEHKHM U OOHUTHPOBKA):

e IIPOBOAMTH OLEHKA MPUTOAHOCTH JAaHAWA(TOB IS Pa3IMYHBIX XO3SHCTBEHHBIX LEJeH:
nanmadTHO-3KOJIOrHYeCKoe 000CHOBAHHE XO3IHCTBEHHBIX IPOCKTOB!

e IPOBOJHTH OLIEHKA COCTOSHHS DKOCHCTEM

e IIPOBOJUTH BBISBJIEHHE OYArOB IEOXMMHYECKOTO 3arps3HEHHs TEPPUTOPHHA M CIOCOOBI HX
JTMKBHIAIAH.



Braoemy:

® METOJaMH KauyeCTBEHHOH U KOJHYECTBEHHOW OLEHKH XapaKTEPUCTHK JIaHImadToB
(9KcniepTHBIE, OabHbIEe, dKOHOMHYECKAs! OLEHKU U OOHUTHPOBKA):

® METOJAMH OIIGHKH IIPUIOJHOCTH JIaHMMA(TOB IS pasjIduHbIX XO3SWCTBEHHBIX IEJEH:
JTaHAma(pTHO-3KOJIOrHYecKoe 000CHOBAaHHE XO3SMCTBEHHBIX IPOEKTOB:

e METOJaMH OLIEHKH COCTOSHHS DKOCHCTEM

® METOJaMH BBIABJIEHHMS OYaroB I€OXHMUYECKOTO 3arpsA3HEHHS TEPPUTOPHH H CIIOCOOBI HX
JIUKBUIALNH.

4. CTPYKTYPA U COJAEPKXAHHUE JUCHUIIVIMHBI (MOAYJIS) «I'eoxumus

OKpYy2KawIei cpeabn

OO0mast Tpy0eMKOCTh JUCIUILIMHEI COCTABISIET S5 3aUeTHRIX equHull, 180 yacos.
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1 | Moayasl. S511-516 12 25 6/33,3% PetiTunr-
BeneHue. KOHTpOJ1b Nel
HcTopus
reoOXUMHH
OKpy>KaroLuen
cpenpl.

I'eoxumuuec-
KHe
knaccuduka-
MU
XUMHUECKHX
3JIEMEHTOB.

2 | Moays IL. 516- |6 12 25 6/33,3% PeitTunr-
['eoxumus 11 KOHTpOJb Ne2
obosoyek
3emiu.

3 | Moayas IIL 5112- 16 12 31 6/33,3% | Peiitunr-
I'eoxumus 18 KOHTpoJb Ne3
JaHamadTos.

Bcero 18 36 81 18/33,3% | Ok3amen (45

yac)




Teopernueckuii Kypc.

1. Beenenne. Mcropusi «I'eoxumun okpy:xkawmeii cpeabl». Onpenencaue «['eoXuMuu
OKpYXXalollleH Cpeipl» Kak HayKd O paclpOCTPAaHEHHOCTH M 3aKOHOMEPHOCTSAX MHMIpAIiH,
KOHLIEHTPALlUM M paACCesIHUS XHUMUYECKUX J1eMeHTOB. OOBEKTHl HCCIIEOBAHHUS TI'€OXHMHH,
['eoxuMuYecKue CHCTEMBI U TreoxuMmuyeckue mpoueccbl. OCHOBHBIE pa3ielibl T€OXHMHH H HX
JOCTH)KEHHS: KOCMOI€OXHUMHs, OHOreoXuMus, TepMOOApOreOXHMHs, TEOXHMHS OTAEIbHBIX
3JIEMEHTOB M H30TOIIOB, T€OXHMMHS IPUPOAHBIX IIPOIECCOB, PETHOHATIbHAS TEOXHMHS H .
Pa3zBute reoxummyeckux 3HaHuHH. lcTopuueckwe NpeaNOCHUIKA BO3HHKHOBEHHS T'€OXHMHH.
Paborer ®@.Knapka, B.M.Bepnanckoro, B.M.I'onpnmmvunra, A.E.®epcmana, A.Il..BunHorpamosa.
Ponp reoxuMuu B BBISIBICGHUHM MUHEPAIBHBIX pECypCOB, OXpaHE OKpYXKAlollei Ccpemsl,
CoBpemenHble 3a1aun  «I'eoXuMHM OKpyKawowed cpeasl». XUMHKO-aHATUTHYECKHE, (PH3HKO-
XMMHYECKHE METOABl HCClIeNOoBaHUN. Ponp sKCHepUMeHTaTbHBIX METOJOB. | eoXMMHUYecKHe
MOJenH. AKTyaJbHOCTb IPOOJIEMBI OXpaHbl NpUpoAbl. HeratuBHble  MOCIENCTBUS HAydHO-
TexHH4eckoi peBomouuu. ConepxaHue U 3a1ayu Kypcea.

2. T'eoxumu4yeckue KJaccHpukanuum XUMHUYECKUX 3jeMeHTOB. [IpencraBnenue o
CTPOCHHH JJIEKTPOHHBIX 000JOYEeK aTOMOB. BaleHTHOCTH, KHUCIOTHO-OCHOBHEIE, OKHCIUTEJIBHO-
BOCCTAHOBHTEIBHBIE CBOHCTBA XHUMHYECKHX 3JEMEHTOB. 3aBUCHUMOCTH CBOMCTB XHMHYECKHUX
3JIEMEHTOB OT CTPOEHHUS UX IIEKTPOHHBIX 00o0youek. PanuoakTUBHbIE U CTaOUJIBHBIE 3JIEMEHTHI.
Wszorombl, wu300apbl, H30TOHBL @PpaknMoHMpOBaHHE CTAOUIBHBIX JIETKUX JJIEMEHTOB B
reOXMMHYECKHX TMporeccax. PacnpocTpaHeHHOCTb JIETKUX U TSKENBIX JIEMEHTOB. JlepHLUUTHBIE U
U30BITOYHEIE JIEMEHTHL. [ 'eoxuMuueckue kiaccudukanuu xuMudeckux snemMeHToB A.E.@epcmana,
B.U.Bepuanckoro, B.M.I'onsammura, A.H.3aBapuixoro.

3.0CHOBBI KPHCTAUIOXHMHHH U H30Mop¢u3ma. Poib HOHHOrO COCTOSHHS BELIECTBA B
reOXUMHYECKHX cHcTeMaX. [loTeHnMan HOHM3alMH W IOTeHLHad Bo30yxaeHHs. MoHHble H
aTOMHBIE paauychl. KaTHOHOT€HHbIE H AHHOHOICHHBIE dJIeMeHTHI. [losspu3anus aToOMOB H HOHOB.
XHUMHUECKHH XapaKTep 3JIEMEHTOB B 3aBUCHMOCTH OT OTHOILEHHS BAJIEHTHOCTH K paJuyCy HOHa.
DIIETPOOTPHIIATEILHOCTD aTOMOB, CPOJCTBO XUMHUYECKHUX JIEMEHTOB K KHCIIOpOAY, cepe. SIBieHune
n3oMopdusMa aTOMOB M HOHOB B KpHcTautax. OcHOBHbIE THIBI n3omopdusma. Msomoppusm u
acCOIMAallM XHMHYECKHX 3JIEMEHTOB B IpHpoje. M3oMopdHbIE psAnbl XHMHYECKUX OJIEMEHTOB.
BiusHue QU3MKO-XHUMHYECKUX YCIOBHH Ha 00pazoBaHue H30MOP(OHBIX cMeced. DHEpreTHYECKHuM
acrekT uzoMoppusma. XapakTepHble H30MOp(HBIE 3aMeIleHHss B MUHEpaJax, CIararoluX 3eMHYIO
xopy. M3oMopdHas eMKOCTh MUHEPAJIOB.

4.Murpanust XHMHYeCKHX 3JIeMeHTOB. DOpMbl HAXOXKIEHHS XMMHYECKHX JJIEMEHTOB B
reoxuMuueckux cHcremax. @akrtopel MmMurpanud mno A.E.DepcmaHy (BHYTpEeHHHE, BHELIHHE,
IKCTEHCHBHBIE, MHTEHCHBHbIC). BHyTpeHHHEe (aKTOppl MUIPALMH XHMHYECKMX 3JIEMEHTOB.
Ucnons3oBanre mnoreHnuana Kaprnemka, DxoB A.E.DepcmanHa i OLIEHKM MHIPAllMOHHBIX
CIIOCOOHOCTEH 31eMeHTOB. PONIb pajinycoB MOHOB, FPAaBUTALMOHHBIX U paJHOaKTHBHBIX CBOMCTB
3IEMEHTOB B MUIpalii. BHemHHe (pakTopbl MUTPAliK: TePMOJUHAMUYECKHE (QYHKIMH COCTOSHHUS
(BHYTpEHHSISE OJHEPrHs, OSHTPONHUS, M300apHO-U30TEPMHYECKHH MOTEHIIHATa, TeOXHMHYecKas
MHTEpIpETalis HEKOTOPBIX 3aKOHOB TEPMOAMHAMMKH: 3akoHa I'ecca, OcTBanbia, npuHuuna Jle-
[Ilatenwve, mpaBuwia (a3 I'uGOca). Poap BOZOPOAHOro M KUCIOPOAHOrO MOTCHIMANA B MHIPALUU
XuMuueckux a1eMentoB. Eh u pH npuponusix cpen. Komnonnnas ¢opma MUTpalMu XHMHYECKHX
seMeHToOB. 'miposonu u ruaporend. Koarynsuus KOJUIOMZOB U €€ NpPUYMHBEL AzcopOuus u
abcopOuus XAMHYECKHX 9JEMEHTOB Kojulouaamu. Mertakoionapl. ['eoXumudeckas poib
xoston0B. POPMBI U MEXaHH3M NEPEHOCA XUMHYECKHX JJIEMEHTOB B MpoOLEccax MX MUIDALUH.



Iuddysus 1 xouBekuwus (uHGuIbTpauus) Bemymume, BTOpPOCTENEHHBIE, WHEPTHBIC H BIIOJIHE
[OJBH)KHBIE JJIEMEHTHl I'€OXHMHUYECKHX CHCTeM. POJb OTHOIIEHHH XMMHYECKHUX 3JIEMEHTOB B
aHaJIM3e HHTEHCUBHOCTH UX MHUTPALUH.

5. I'eoxumuueckne 6apbepbl. TUIIBI reOXUMHYECKHX OapbepoB: MeXaHHYecKue, QH3HMKO-
XUMHYECKHe, OMOTeHHbIe, TexHoreHHble. Kinaccupukanus (U3HKO-XUMHUYECKHX H TEXHOTEHHBIX
reoxumuyeckux OapbepoB 1o A.M.Ilepenbmany. VcioBUS OTIOXEHHS MHHEpPAOB Ha
reoXuMHueckux 6apnepax. CopOionHbie 6appepbl. KarnoHHbIl 00MeH. ['eoxumudeckue 6apbepsl
B THIIOTEHHBIX U THIEPreHHBIX TEOXUMUYECKHX CUCTeMax (IIPUMEPBHI).

6. XuMH4YecKkHii cocTaB 3eMHOI KOpbl. XUMHUYECKHH COCTAaB BEINECTBA COJHEYHOM
cuctembl, CoiHIa, 3eMiaH. XHMMHYECKHM cocTaB OCHOBHBIX obOonodex 3emnu. I[lomsartue 00
«OKpYIXKaIOIIeH cpejiey, «KFeOXUMUUECKHX CHCTEMAX, «T€OXUMUYECKOM (OHEN, «KT€OXUMUIECKHX
NPUPOJHBIX W AHTPOIOTEHHBIX AHOMANHAX». VICTOYHHKM SHEPIHH I€OXUMHUYECKHX NPOLECCOB.
ITopons! BepxHeit ManTHH, [10IMMOP(U3M CUIIMKATOB U CTPOEHUE HIKHEH MaHTHH, Aapa. CpeaHuii
XUMHYECKUH cocTaB 3eMHOM Kopbl. Metonbl ee onenku. Paborsr @.Knapka, B.M.I'onpammunra,
B.U.Bepuanckoro, A.E.®epcmana, A.Il.Bunorpagaosa, A.b.PoHoBa u jap. MO ONpeIesICHHIO
cpemHero cocraBa 3eMHON Kopbl. Kiapku M KiIapku KOHUEHTpAalMid XHMHYECKHX 3JIEMEHTOB.
3aBHCUMOCTh BEJIMYMH KJIAPKOB XHMHYECKUX DJIEMEHTOB OT HX IIOJ0KEHHS B IEPHOIHYECCKOM
cucreme. Atmocdepa. CtpoeHHe, COCTaB M NPOUCXOXKAeHHE. ['TaBHBIE, BTOPOCTENEHHBIC
MHKPOKOMIIOHEHTBI ~ atMoc(epsl. VcTopus M reoxumuveckas pojib — KHCIOpOZa, as3oTa,
YITIEKHCIIOTH ¥ JAPYTHX KOMIIOHEHTOB. KCEHOKOMIIOHEHTBI, B TOM YHCJIE ¥ aHTPOIOTCHHBIC
sarpasHuTeNnd  arMocdepel.  ['eoxumuuyeckas ~ poab  armochepsl B COBPEMEHHOH
r€0JIOTUUECKOH 3I10XE.

7. TeoxumMusi MarMaTHYeCKHX mnpoueccoB. [lpuumHa u TIIyOuMHA 3apOXKICHHS
MarMaTHyeckux pacrmuaBoB. CocTaB Marmpl. YCIOBHS €€  KpUCTaUIM3auuMd. MexaHusMm
nepepacrpeieieHds  BellecTBa. KpHCTalIM3alMOHHAsA, TIpaBUTanuoHHas auddepeHumarms,
nukBauus. Ponp neryunx B marme. MarmaguibHble d MarmMadoOHBIE JIETy4He KOMIIOHEHTHI,
TpaHcMarMatiyeckue GUrouapl U QIIOUIHOE paccIOeHHe paciyiaBoB. KHCIOTHO-INENOYHBIE H
OKHCJIUTEIHHO-BOCCTAHOBUTENBHEIE YCIOBUS B MarMe, METOAbI UX YCTAHOBJICHHS. XHMHUYECKHE
3JIEMEHTHI, XapakTepHble IISI MPOTOKPHUCTAUIM3AUM H JUId KOHEYHBIX CTaJMA MarMaTu4ecKoro
nponecca. KorepeHTHble U HEKOrepEeHTHbIE SNeMEeHTHI. [lerMaTuThl, ycioBHs HX 00Opa3oBaHHS.
Knaccudukauus, cTaaui mnpouecca. XUMHYECKHE 3JIEMEHTBI, XapakTepHble AJs NMEerMaTHTOBOIO
mpoliecca.

8. leoxummusi ruapoTepMaJbHBIX mpoueccoB. OnpenejeHde IMOHATHS TUAPOTEPM.
CoBpeMeHHBIE T'HAPOTEPMBI, HX KiIacCHHKaIHsA, POJlb B HeTporeHesuce. MICTOYHUKU BOABI H
BemectBa rugporepm. Popma NPHCYTCTBHS XHUMHYECKHX OJJIEMEHTOB B THIPOTEPMANIBHBIX
pactBopax. CmocoObl OTJIOXCHHS BEIIECTBA, MEXaHH3M MaccomepeHoca: aubdysus H
HHQUIBTPANHs. DBOJIONMS KHCIOTHOCTH-IIEIOYHOCTH TuApoTepM. [eoxumuueckne Oapbepbl
THAPOTEPMANBHBIX CHCTEM. POJNb METOIOB TepMOOApOre€OXHMHH B YCTAQHOBJICHHH YCIOBHH
ob6paszoBanust ruapoTepManuToB. OcobeHHOCTH (GOPMHUPOBAHHS MHAPOTEPMATEHBIX METACOMATUTOB
B 00JIaCTSX HA3€MHOIO BYJIKAHU3MA U B TAQPOreHHbIX 001acTAX.

9. I'eoxumus Meramopduueckux npoueccoB. Paznnums mpoueccoB Meramopdusma u
Karareresa. Poyp JaBlIeHUs M TeMIEpATyphl B polieccax MeraMopdu3Ma. Macmrabbl H MEXaHHU3M
Maccoleperoca mpu Meramopduime. MaracoMaTu3M: paHHSSA WIEJIOYHAS, KUCIOTHAS M MO3JHAL
IeJI0uHas CTAaIuU, METACOMAaTHTHI, CBS3aHHBIE MO YCIOBHSM OOpa3OBaHHsA C ITHMH CTaIHSIMH.
MHEepPTHOCTD ¥ TO/IBIXKHOCTD 3JIEMEHTOB IIpU MeTaMopdu3sme.



10. I'eoxumust ruapocdepsl. Pacnpenenenue Boasl Ha 3emiie. BHIpl BoJ: OKeaHHUYECKHe,
NIOBEPXHOCTHBIE, Moja3eMHble M Ip. OOpasoBanue ruapocdepel. Boma kak cpena MHUrpaiuu
XMMHYECKUX 3JEMEHTOB. XHMMHYECKHH COCTaB MNPHUPOAHBIX  BOA HW  (AaKTOPBHl  €ro
dbopMHUpOBaHHS. AHTPOINOI€HHbIE H3MEHEHHS XHMHUYECKOTO COCTaBa NMPUPOAHBIX BOI U €ro
nocienctsus. CoBpeMeHHBbIH okeaH. CocTaB ero BoJ. DBOIONUS XUMHUYECKOTO COCTaBa BOJ| OKeaHa
B I€0JIOrMUeCKON UCTOpHH. VICTOUHHKH PacTBOPEHHOTO BEIECTBA OKEAaHWYECKUX Boia. KucioTHO-
IIEJIOYHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENIBHEIE YCJIOBUS B OKeaHe. B3ammojeicTBHe OkeaHa C
aTMoc(epoii, pacTBOpEHHBIE Ta3bl B OKEAHUYECKOH BOJIE, X POJIb B IpoIeccaX CeIUMEHTOreHe3a.
CpaBHeHMe cOCTaBa OKEaHMYECKUX BOJ U BOJ KOHTHHEHTA. | eoXUMHUYeCcKHe Oapbephl B pa3IMYHBIX
y4acTKaxX akBaTOpPHI MOPCKUX OacceiHOB.

11. TI'eoxmmus rumepreHHbIX npouneccos. Kiaccudukainus mnpoleccoB THIepreHesa.
®akTopsl MHIpAllMM XMMHUYECKHUX DJJIEMEHTOB MpU rumnepreHe3e. MHUrpanyoHHble psIbl
XUMUYECKUX d3JieMeHTOB Iipu runepredese 1o b.b.IlomeiHoBy u  A.W.IlepensMmany.
[Torennuan3zanaromuye KOMIOHEHTBI TUIEPreHe3a. 3aBUCHUMOCTh MHMHEpAIbHBIX IapareHe3ucOB
XMMHYECKUX OCAIKOB OT COOTHOILUEHHS KHUCIOPOJAHOTO MU BOJOPOJHOTO MOTEHIMAIOB CPEHbL.
[eoxumuyeckue (auuu ceauMmeHToreHesa. Kopbl BBIBETpHBaHHUS OKHCIHTEIBHOTO, TJIEEBOIO U
cyapduaHoro psiga.  ['eoxuMmuueckue TMpolecChl B 30HE  OKUCICHHS  MECTOPOXKICHHIHA.
[eoxuMuyeckre MNpOLECCEl B  BOJOHOCHBIX TOPU30HTaX OKUCIMTENBHOTO, TIJIEEBOIO H
CepOBOJOPOIHOTO psAJa.

12. Teoxumus rajioreHe3a. [ €OXHUMHUYECKHE IMPOLECCHl B OCOJOHSIOMIMXCS OacceifHax.
Mopckoii ¥ KOHTHHEHTAJIbHBIN TrajoreHe3. BO3MOXHOCTH pPEKOHCTPYKLMH TrajoresHesa IIo
pesyJbTaTaM M3ydYeHHs BKIIIOUCHHI B MHHepaaX. DBOJIOLHS rajoreHesa B UCTOpuH 3eminu. Pomib
raJOreHHBIX TOJIIII B TEOXUMHUYECKOH HCTOPHH 0CaI0YHOIIOPOIHBIX OacCeHHOB.

13. I'eoxumusi quareHe3a M KaTareHe3a. [ €oXHMHUS THAreHETUYECKUX IPOLECCOB Oe3
y4acTHs ¥ NIPU y4aCTHH OPraHUYecKoro BemecTsa. [loTeHnuan3agaomume KOMIIOHEHTHI IHareHesa.
[eoxuMHs KaTareHeTHYECKUX MporieccoB. MakTopbl M MHIUKATOPHI KaTareHe3a, 3aKOHOMEPHOCTH
nepepacipe/ielieHis XAMAYECKHUX JIEMEHTOB IIPH KaTareHese.

14. Murpauusi 1 HaAKOIJIEHHE JJ1eMeHTOB B Onocdepe. OO1e 0coOEHHOCTH OHOTeHHOMH
Murpanui. broreHHoe MHHEpanooOpa3oBaHHE M MOPOA00OpazoBaHHE. |'eOXUMHYECKass HCTOPHS
kuciaopoaa B atmocdepe. ['eoxuMudeckue KiacCHPpUKAUE XUMUYECKUX 3JIEMEHTOB I10 yCIOBHAM
UX MUrpanud B 6uocdepe. Yuenne o  «Omochepe»  B.M. Bepnaackoro. OcobeHHoCTH
OMOJIOTMYECKOT0 KPYroBOpOTa XHMHYECKHX dj1eMeHToB. DyHkuuum Ouocdepsl. Passutne
nousTHs o «Oumocdepe». TexHHUeckas JeATEIbHOCTh 4YEJIOBEKAa M €€ TEOXMMHYECKHE
nociaeactBus. IIoYBEI M UX reoxuMuyeckas posib. Paktopbl moyBooOpa3oBaHus. CocTaBHBIE
4acTH
IOYBBl M MX pOJIb B (YHKIMOHHPOBAHHH IIOYBBI, HU3MEHEHHE €€ XHMHYECKOIro COCTaBa.
®opMbl HAXOXKACHHUSI XHMUYECKUX 3JIEMEHTOB B IIOYBAX, OCAJKaX M IOPOJaX, HX BIHMSIHHE Ha
MHUTPAllHOHHYIO CIIOCOOHOCTH 3JE€MEHTOB, JOCTYNHOCTb HX pacTeHHsM. ['eoXxuMuuyeckue
AHOMAJIMHU B I1OYBAX.

15.'eoxumus manamadgra. KpaTkas ucTopus BOSHUKHOBEHUS U Pa3BUTHUS «(TE€OXHUMHH
nanamadTar. Pa6otst B.B. [lokyuaesa, B.U. Bepnanckoro, A.E. ®epcmana, b.b.
[ToneiHOBa. Cdephl MpHIOKEHHS «reoXuMuu nanmmadray. [Tondarue o6 «djeMeHTapHOM)» H
«MECTHOM I'€OXHMMHYECKOM» JIaHamadTax, rpaHunax 4 CTpyKType (CTpyKTypHBIEC JIEMEHTHI U
APYCHI) «3JEeMEHTApHOro JaHqmadTay, «IoJaHAmadTHEIX» U «HaAJaHIAQTHEIX» YPOBHSX,
OCOOEHHOCTSX  OHMOJIOTHYECKOTO M (PU3UKO-XMMHUYECKOIO KPYTrOBOPOTOB XUMHUYECKHX
ayeMeHTOB. IlOHATHE O HAMpaBICHHOCTH HW3MEHEHHs XHUMHYECKOTO COCTaBa M CBOMHCTB



nammadra BO  BpeMeHH.  «3aKOH ~ OHMOJOrMYECKOro KpyroBopoTa 3jeMeHToB» A.H.
Ilepenbmana. Poap pH u Eh B MHrpanuoHHOH CIOCOGHOCTH 3JIEMEHTOB JaHAmMadTa.
Knaccuduxanus npupoaasix Boa no pH u o6¢cranoBok no Eh.

16. Ilpuxkaangnass reoxumusi. PeruoHanbHas reoxumus. ['€OXUMHUYECKHE 3IIOXH.
['eoXUMHYECKHE MPOBUHIMU. [ JIaBHBIE SMOXH HAKOIUICHHSI OTIEJIBHBIX 3JIEMEHTOB B HCTOPHH
3emin (5kene30, COJIM, KapOOHAThI, KPEMHHUCTBIE OTIOXKEHHUsS). DIEMEHTBI IIPUKIAJIHON IT€OXUMHH.
Posib reOXHMHYECKHX METOJOB IPH IMOMCKAX PYAHBIX U HEPYIHBIX MECTOPOXKIECHHUH IOJIE3HBIX
HCKONAeMbIX MeETObl JIMTOTEOXUMHUH, TepMobaporeoxuMuu. Vcnonb3oBaHHe aJqUTHUBHBEIX,
MyJIBTHILUIMKATHBHBIX [€OXHMUYECKUX IOKa3aTeneil. YenoBedecTBO Kak reOXMMHUYECKHH (aKTop.
TexHoreHHast reOXUMHUsL.

Ilepeyenb Tem J1a0OPATOPHBIX 3AHATHI
1. ®OHOBEII reOXUMHYECKHH MOHUTOPUHT MPHPOIHOM cpensl (4 u).

2. PacnpocTpaHeHHOCTh XHMHYECKHX JJIEMEHTOB B 3€MHBIX O0OJOYKaX M BO BHEIIHHX
reocdepax 3emmn (4 4.).

3. leoxumuueckas kiraccupuxanus (2 4.).

4. Teoxumus armochepsl. Bo3ayiHas Murparms XuMHYECKHX 3JIEMEHTOB (4 4.).

5. T'eoxumust TpUPOIHBIX JaHamadToB (6 4.).

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

TexHonorus | CymHocTb

TexH0J0rHH 00bSICHUTEIbHO-ULTIOCTPATHBHOI0 00yYeHHs:

Texnonorus B OCHOBe JaHHOW TEXHOJIOTHH JIS)KUT MHPOPMHUPOBAHME,
GopMHpOBaHHs ~ IPHEMOB | IPOCBELIEHHE CTYIEHTOB M OPraHM3alus HX PENpPOAYKTHBHOM
y4eOHOH paboTEI NEATENbHOCTH C LEeNbl0  BBIPAa0OTKM Kak  o0meydeOHbIX
(opraHu3alMOHHBIX, WHTEJUIEKTYAIbHBIX, HH(QOPMAIMOHHBIX H
Ip), TaK ¥ CIelHaTbHBIX (TTpenMeTHbIX) yMeHul. Kak npasuio-
3TO YCBOGHHE W  BOCIPOM3BEIEHHE TOTOBOH  y4eOHOM
UH(OPMAIMH C HCIOJIb30BAHUEM CPEICTB HAIVIAHOCTH (CXEMBI,
taliuua, AITOPUTM BBIIIOJTHEHUS paboThl, KapTa,
MYJbTUMEIUIHBIE YYEOHUKHU H T.1.)

TexXHO0I0rHH JIHYHOCTHO-OPHEHTHPOBAHHOI0 (21ANITHBHOI0) 00yYeHHs

TexHonorus Cwmbicnt nuddepeHIupoOBaHHOIO 00y4eHHs] COCTOUT B TOM,
i depeHInpoOBaHHOTO 4yTOOBI, 3HA MHIWBHIyaJbHbIE OCOOCHHOCTH KaXIOro CTyAEHTa
o0yuyeHus (YpoBeHb TOATOTOBKH, pa3BHTHS, OCOOEHHOCTh MBIIUICHHS,

[03HABATEJILHBIA HHTEPEC K IPEAMETy), ONpENeUTh Ul HEro
Haunboee 1enecooopa3Hblii U 3¢ (HEKTUBHBIA BHI AESATEIBHOCTH,
(G opMbl pabOTHI M THIIBI 3a1aHUH.

TexHomnorus CyUHOCTh MOJIYTBHON TEXHOJIOTHH — B CAMOCTOSTEIbHOM
MOJYJIBHOTO 00yueHus CO CTOpPOHBI CTYIAGHTAa WJIM C [OMOIIBIO IpenojaBaTess
JNOCTH)KEHHH  KOHKPETHBIX — Leieil  y4eOHO-o3HaBaTeIbHOM
JeSITeIbHOCTH B mporecce  paboTel €O CIENHAIBHO
pa3pabOTaHHBIM MOJyJeM, T.e. (YHKIHOHAIBHBIM OJIOKOM,
BKJIIOYAIOIIUM B ceOsl coep)KaHue U CIIOCOOBl OBJIANE€HHs 3THM

COJIepXKAHUEM.

Texnonorus VuebHas neATeNbHOCTh paccMaTpuBaeTcs Kak ocobast
dopmupoBanuss  yueOHOM | opMa y4eOHOH aKTHBHOCTH CTYJIEHTOB, HalpaBleHHas Ha
JeSITENbHOCTH npuoOpeTeHre 3HAHWH C I[OMOIIBIO pElIeHUs pa3paboTaHHOM

TIpernoiaBaTesieM CHCTEMbl YYeOHBIX 3a1a4 U TECTOB KaK (OPMEI
KOHTpPOJIsI 3HAHUH.




Juboysus u xonBekuus (uHQuibTpanus) Benymue, BTOpocTeneHHble, WHEPTHBIE U BIOJHE
HOJBHKHBIE 3JIEMEHTHI T'€OXMMUYECKHX CHUCTeM. POJIb OTHOIIEHHH XWUMHUYECKHX 3JIEMEHTOB B
aHAJIM3e HHTCHCHBHOCTH UX MUTDAIHH.

5. 'eoxumuueckue 6apbepsl. Tunsl reoxuMuYeckux OapbepoB: MeXaHMYeCKUe, GU3HKO-
XUMHYECKUe, OuoreHHsle, TexHorenHsle. Knaccupukanus (QpU3NKO-XUMHUYECKUX M TEXHOTCHHBIX
reoxumuueckux OapbepoB 1o A.M.Ilepenbmany. VYcioBus OTIOXKEHHMS MUHEpPAJOB Ha
reoxuMuuecknx Oaprepax. Copbuuonusle Oapreprl. KatnonHbI 00MeH. ['eoxumuueckue 6apbepbl
B TUIIOT€HHBIX U TUIIEPT€HHBIX TEOXUMHUUECKUX CUCTEMAX (IIPUMEpHI).

6. Xumu4yeckuii cocraB 3eMHOH KOpbl. XUMHUYECKHH COCTAB BELIECTBA COJHEYHOMU
cucrteMbl, Conuna, 3emyn. XHUMHYECKHH cOCTaB OCHOBHBIX obOosouek 3emuiu. I[loHsitHe 00
«OKpYXarollel cpee», «reOXUMHUECKUX CHCTEMAaX», KT€OXUMUYECKOM (poHEY, «TeOXUMUYECKHX
NPHPOAHBIX U AHTPOIOTEHHBIX aHOMAIHAX». VICTOYHHKM SHEPIHU NeOXHMHUUYECKHX IPOLECCOB.
[Topoxs! Bepxuedt MaHTHH, [To1MMOp(hU3M CHIIMKATOB U CTPOCHUE HMXKHEH MaHTHH, siapa. CpenHuit
XHMHYECKHH cocTaB 3eMHO#M Kopbl. Metonbl ee ounenku. Paborer @.Knapka, B.M.I'onpammuara,
B.U.Bepuanckoro, A.E.®epcmana, A.Il.Bunorpamaosa, A.b.PoHOBa M Ip. 1m0 OIpENENIEHHUIO
cCpelHero cocraBa 3eMHOM Kopbl. Kiapkm M KIapku KOHIEHTpalMi XHMHYECKHUX 3JIEMEHTOB.
3aBUCHMOCTh BEIUYMH KJIAPKOB XMMMUECKUX 3JEMEHTOB OT HX IIOJIOKEHHUS B IEPUOTUYECKOU
cucreMe. Atmocepa. CTpoeHue, COCTaB U MPOUCXOXKJAeHHE. [ 1aBHBIE, BTOPOCTEIEHHBIE
MUKPOKOMIIOHEHTBl — atMmocepbl. Mcropuss U reoxumuueckas pojab KHCIOpoda, a3o0Ta,
YIJIEKUCIOTHl U JAPYTUX KOMIIOHEHTOB. KCEHOKOMIIOHEHTBI, B TOM YHCIIE€ U AHTPOIOIE€HHBIE
3arps3HUTENN  aTMOC(hepHl. ['eoxumuyeckass  posb  atMochepsl B COBPEMEHHOIM
TeOJIOTHYECKOH dII0XeE.

7. Teoxumusi MarMaTH4ecKHX npoueccoB. [IpuunHa © T1IyOMHA 3apOXKIEHUS
MarMaTH4eckux pacmiaBoB. CocTaB Marmpl. YCJIOBHS €€ KpHCTaUIM3anud. MexaHu3m
mepepacnpesielieHuss  BemiecTBa. KpHcTammu3alMoHHas, TIpaBUTAllMOHHAs U depeHnmanus,
nukBaiusa. Ponp neryyux B marme. MarmaduibHble ' marmMadoOHBIE JeTydyne KOMIIOHEHTHI,
TpaHCMarMatudeckue ¢uonapl ¥ (IIOMIHOE pacciIOeHHe paciiaBoB. KHCIOTHO-IIENOYHBIE H
OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIE YCIIOBUS B Marme, METOIbl UX YCTAHOBJIEHHUS. XUMHYECKHE
3JIEMEHTBI, XapaKTepHbIC Ul MPOTOKPUCTAIUIM3AIMK M IS KOHEUHBIX CTaAUi MarMaTH4ecKoro
npomecca. KorepeHTHbIE U HEKOT€peHTHBIE 3JeMEHTHI. llerMaTtuthl, ycnoBus HMX 0Opa3oBaHHS.
Knaccuduxanus, craguu nporuecca. XMMHUYECKHE 3JIEMEHTBI, XapaKTepHbIE IJIsi NErMaTUTOBOTO
nporiecca.

8. T'eoxumus ruApOTepMANIBHBIX mpoueccoB. OmnpenencHUe IOHATHA T'MIPOTEPM.
CoBpeMeHHBbIE THAPOTEPMBI, UX KiIaccH(HUKalUs, poib B mneTporeHesuce. VICTOYHHMKHM BOABI H
BemecTBa ruaporepM. DopMa IIPUCYTCTBHS XHUMHYECKHX JJIEMEHTOB B T'MIPOTEPMAIbHBIX
pactBopax. CmocoObl OTJIOXEHHsI BeIIeCTBAa, MEXaHHW3M MaccomepeHoca: aupdy3us H
UHQUIBTPAIMS. DBOJIOLHS KUCIOTHOCTH-IIEIOYHOCTH THAPOTEpM. ['eoxumuueckue Oapbepsl
THAPOTEPMATBHBIX cHCTEM. Poilb METOZOB TepMOOApOT€OXMMHMHM B YCTAHOBIIEHHH YCJIOBHH
o0pa3zoBaHus rHIPOTepMATUTOB. OcOOeHHOCTH (HOPMUPOBAHUS THAPOTEPMATIBHBIX METACOMATUTOB
B 00J1aCTSIX HA3€MHOTO BYJIKAHM3MA U B TaQpOreHHBIX 001aCTsIX.

9. T'eoxumust Meramop(puueckux npoueccoB. Pazmuuus mporeccoB mMeramopdusma U
KarareHesa. Posib 1aBjeHUs U TEMIIEpaTyphl B Ipoueccax Metamopdusma. MaciuraObl 1 MEXaHU3M
MaccorepeHoca mpu Meramopdusme. MaTtacomaTu3M: paHHss LIEJIOYHAsA, KUCIOTHAs M IO3IHSA
IIEJIOYHAs CTaJiH, METACOMATHTHI, CBS3aHHBIC IO YCIOBUSM OOpa30BaHMs C 3THMHU CTaJHIMH.
WNHEpTHOCTD ¥ MOJIBMYKHOCTH JIEMEHTOB IIPH MeTamopdusme.



10. I'eoxumus ruapocdepsl. Pacnipenenenue Bojbl Ha 3eMie. Buabl Boa: okeaHHUYECKHE,
IIOBEPXHOCTHBIE, Moa3eMHble M Ap. OOpasoBanue rumpoceprl. Boma kak cpema MHrpanuu
XMMHYECKHX DJJIEMEHTOB. XHMHUUYECKHH COCTaB MPUPOAHBIX  BOX H  (akTopsl  €ro
bopMupoBaHHUS. AHTPOINOrEHHbIE H3MEHEHUS XHMHUYECKOTO COCTaBa IPUPOAHBIX BOJ M €ro
nocienctBus. CoBpeMeHHBIH okeaH. CocTaB ero Boj. DBOIOIUS XUMUUECKOTI0 COCTaBa BOJ OKEaHa
B I'€0JIOTHYECKOH MCTOpHH. VICTOUHUKHM pacTBOPEHHOIrO BELECTBA OKeaHWYecKHX BoA. KucimotHo-
HIEJTIOYHBIE ¥ OKHUCIUTEIHbHO-BOCCTAHOBUTENBHEIE YCIOBHSI B OKeaHe. B3ammopeiicTBHe OKeaHa C
aTMocdepoii, pacTBOpeHHbIE ra3bl B OKEAaHWYECKOH BOJIE, X pOJIb B IPOIECCAX CEIUMEHTOTECHE3A.
CpaBHeHHe cocTaBa OKEAaHHUYECKHUX BOJ U BOJ KOHTHHEHTA. [ eoXxuMuueckue 6apbepsl B pa3IngHbIX
ydacTKax akBaTOPUH MOPCKUX OacceiHOB.

11. Teoxummusi rumepreHHbIX mnpoueccoB. Kraccudukanus NDpoUECCOB THUIEpreHesa.
®dakToppl MHTpAlMM XUMHYECKHX JJIEMEHTOB TIpU TunepreHe3e. MMUIpaLMOHHBIE  Psbl
XMMHYECKUX  2yieMeHToB npu rumepreHese mno b.B.IloneimoBy u  A.W.Ilepensmany.
[ToreHinan3afaomyue KOMIIOHEHThl TUIepreHe3a. 3aBHCHUMOCTh MHHEPAIbHBIX IaparcHe3UCOB
XHMHYECKHUX OCaJKOB OT COOTHOWIEHHSI KHUCJIOPOJHOIO MU BOJOPOJHOIO IOTEHIHAIOB CPEIbI.
'eoxumuyeckue ¢anuu ceauMeHToreHesa. Kopbl BBIBETpHBaHUS OKHCIHTENBHOIO, IJIEEBOTO H
cynbduaHOro psiga. ['eoOXUMHUECKHME IpoIecChl B 30HE OKHCICHHMS MECTOPOXIEHHH.
['eoXMMHUYECKHE TpOLecChl B  BOJAOHOCHBIX TOPU30HTAax OKHUCJIMTEJIBHOIO, TJIEEBOTO U
CepOBOJOPOIHOTO PsaA.

12. I'eoxumus rajoreHe3a. ['eoXxuMu4eckue NPOIECCHl B OCOJOHSIOUIMXCS OaccelHax.
Mopckoii W KOHTHHEHTAJIBHBIH rajoreHe3d. BoO3MOXXHOCTH pPEKOHCTPYKIMH TajioreHesa Io
pe3yJibTaTaM M3y4YeHUs BKJIIOUCHUH B MUHEpasax. DBOJIOLHS rajoreHesa B uctopuu 3emuu. Posb
raJoreHHbIX TOJII B TEOXUMUYECKON HCTOPHH 0CAJOYHOIOPOIHBIX OacCEHHOB.

13. T'eoxumusi [uareHe3a W KarareHe3a. [ e€oXuMHs TUareHETHYECKHX IPOLECCOB 0Oe3
y4acTHsl U MPH YYaCTHU OPTaHMUYECKOro BeuecTBa. [loTeHnMan3anaromue KOMIOHEHTHI IHareHesa.
['eoXHMHs KaTareHeTHYeCKHX IpoiieccoB. DaKTOpbl U HHAMKATOPHI KarareHe3a, 3aKOHOMEPHOCTH
nepepacrpeie/ICHuss XUMUYECKHUX 3JIEMEHTOB IIPU KaTareHese.

14. Murpauusi 4 HaKoIIeHHe 3JieMeHTOB B OHocdepe. OOmue ocobeHHOCTH GHOTeHHOM
Murpaiuu. broreHHoe MuHepanooOpazoBaHHe M IOpoaooOpazoBaHue. ['eoxumuyeckas HUCTOPHs
Kuciaopoaa B atMocgepe. ['eoxumudeckne K1acCH(PHUKAIMU XUMHUYECKHX JJIEMEHTOB IO yCIOBHAM
UX murpanuu B 6uocgepe. Yuenue o  «Oumochepe» B.M. Bepnagckoro. Ocobennoctu
OHMOJOTHYECKOr0 KPYroBopoTa XHMHYeCKHX djeMmeHToB. Dynknum Ouocdepsl. Passutue
noHatuss o «Ouochepe». TexHuueckas AeATEIbHOCTH 4YEJIOBEKa H €€ TEOXHMHUYECKHE
nocineacTBus. I10YBBI W UX reoxumuyeckas posb. PakTopsl moyBooOpasoBaHus. COCTaBHBIE
4acTu
IOYBBl U MX pOJIb B (YHKIIMOHUPOBAHHHU IIOYBBI, H3MEHEHHE €€ XHMHYECKOIr0 COCTaBa.
@DopMbI HAXOXKAEHUS] XMMHUYECKUX 3JIEMEHTOB B IIOYBAX, OCAJKaX M MOPOJAaX, X BIHIHHE HA
MHUTPAIlHOHHYIO CIIOCOOHOCTH 3JIEMEHTOB, JOCTYNHOCTh HX pacTeHHAM. ['eoxumuuecKue
AHOMAJIUH B MI0YBaX.

15.'eoxumus nanamadra. KpaTkas uctopus BOSHUKHOBEHUS U Pa3BUTHSA «TE€OXHMHHU
naHamadTay. Pa6otsl B.B. Jlokyu4aesa, B.U. Bepnanckoro, A.E. ®epcmana, b.b.
[MonbioBa. Cdepbl npunoxeHus: «reoxumun jganamadray». [lonarue o0 «37eMEHTApHOM» H
«MECTHOM I'€OXMMHYECKOM) JIauamadTax, rpaHunax u CTpyKType (CTpyKTYPHBIE JJIEMEHTHI U
APYChl) «3IEMEHTAPHOro JaHamadpTay, «JoNaHAMATHBIXY U «HAUIAaHAWAQTHBIX» YPOBHAX,
0COOEHHOCTSAX OHMOJOrHYecKOoro u  (U3UKO-XUMHUYECKOTO KPYTOBOPOTOB XUMHYECKUX
35eMeHTOB. [loHSTHE O HampaBJIEHHOCTH HW3MEHEHHUs XMMHYECKOrO0 COCTaBa M CBOMCTB



nanauiagra  BO  BPEMEHH. «3akoH  OHOJIOrHYEeCKOTO KpyroBOpoTa 3j1eMeHTOB» A.H.
I[lepensmana. Pons pH u Eh B MHrpalnoHHOH CIOCOGHOCTH 3JEMEHTOB JaHmmuadra.
Krnaccupuxanus npupoansix Boj no pH u o6cranosok no Eh.

16. Ilpmknaanas reoxummusi. PernoHambHas reoxumus. ['€OXMMHYECKHE OIIOXH.
[eoXUMHYECKHE IMPOBHHIMH. [ JIaBHBIE 2MOXH HAKOIUICHHUS OTICIBHBIX JJIEMEHTOB B HCTOPHH
Bemiu (3kene3o, CONH, KapOOHATBI, KPEMHHCTBIE OTJIOXKEHHS). DJIEMEHTHI MPUKIAIHOU T€OXHMHUH.
Posib T€OXMMHMUYECKUX METOIOB IPU MOMCKaX PYIHBIX U HEPYAHBIX MECTOPOXKIECHHU IOJIE3HBIX
HCKOMAeMbIX MeTo[bl JIMTOT€OXMMHUHU, TepMobaporeoxuMuu. FVcmonb3oBaHue aJqUTUBHBIX,
MYJIbTHIUTHKATHBHBIX [EOXUMHYECKHX MOKasareseil. UenoBeuecTBO Kak IeOXUMHYECKHH (aKTop.
TexHOreHHasi TeOXUMHS.

IlepeyeHnb TeM J1a0OPATOPHBIX 3AHATHIA
1. ®OHOBBIi FEOXMMHYECKHH MOHUTOPHHT IIPUPOJHON cpenbl (4 9).

2. PacmpocTpaHeHHOCTh XHMHYECKHX SJIEMEHTOB B 3€MHBIX 000JIO0YKax W BO BHEIIHHX
reocdepax 3emiu (4 4.).

3. leoxumuueckas kiaccupukanus (2 4.).

4, Teoxumus atMochepbl. Bo3ayluHas MUrpaiis XMMHYECKHX JIEMEHTOB (4 4.).

5. 'eoxumust IPUPOAHBIX JTaHAA(TOB (6 4.).

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

TexHosorus ] CymsocTth

TexH010rHH 00bACHATEIbHO-HLTIOCTPATHBHOIO 00y4eHH S

TexHnonorus B OCHOBE JaHHOW TEXHOJIOTHH JIS)KHUT MHPOPMHUPOBAHHE,
GOPMHpOBAaHHS ~ NPUEMOB | POCBEIICHHE CTYISHTOB U OPraHM3allus WX PENpOXYKTHBHOM
yueOHOH paboTEI JEATEIBHOCTH € LENbI0  BBIpAOOTKH Kak  0OIeyd4eOHBIX
(OpraHM3alMOHHbIX, HHTEUIEKTYaIbHBIX, HMH()OPMAlUOHHBIX |
Ip), TaK ¥ CIENUAIbHBIX (IIpeIMETHBIX) yMeHuid. Kak mnpaBuio-
3TO  YCBOEHHE M  BOCIPOHM3BEACHHE TOTOBOH  y4eOHOM
MH(OPMAIMK C HCIIOJIB30BAHHEM CPEJCTB HATIAAHOCTH (CXEMBI,
TabauIa, QITOPUTM BBIITOJTHEHHU S paboThl, Kapra,
MyJIbTUMEIHIHBIe YUeOHUKH U T.11.)

TexXHOJIOrHH JUYHOCTHO-OPHEHTHPOBAHHOIO (AJANTHBHOI0) 00yYeHuUs:

Texnonorus Cwmpicn quddepeHIInpoBaHHOrO 00y4YeH s COCTOUT B TOM,
i depeHIupOBaHHOIO yToObl, 3HAs MHIUBHIyalbHble OCOOEHHOCTH KaXIOrO CTyICHTa
o0y4eHus (ypOBEHb MOJATOTOBKH, Ppa3BUTHUs, OCOOEHHOCTH MBIIUICHHUS,

[I03HABATENILHBI HHTEpPEC K TNpeIMeTy), ONpeNeIuTh Ui HEro
Haubonee uenecoobpasubiii 1 3G GeKTUBHBIA BUI NEATEIBHOCTH,
(G opMbI pabOTHI U THIIBI 3aIaHHH.

TexHonorus CyLIHOCTh MOJYJIbHOM TEXHOJIOIMH — B CAMOCTOSTEIBHOM
MOJIyJIBHOTO 00yUYEeHHS CO CTOpPOHBI CTy[eHTAa HIM C TIOMOLIBIO IpernoaaBaTess
JOCTHXKEHUH  KOHKPETHBIX  Lelied  yueOHO-II03HaBaTeIbHOM
NedaTeNIbHOCTH B mporiecce  paboTel €O CIEIMAIBHO
pa3paboTaHHBIM  MOAyJIeM, T.. (YHKIHOHAIbHBIM OJIOKOM,
BKJIIOUAIOIUM B ce0sl COIep)KaHUEe U CIOCOOBI OBJIAICHHS 3TUM

COZIEpPIKAaHHUEM.

TexHonorus VyeOHas JeATeNbHOCTh pacCMaTpHBaeTcs Kak ocobas
dopmupoBanus  ydeOGHOM | popma yueOHOH aKTHBHOCTH CTYACHTOB, HAlpaBjiCcHHAs Ha
JIeSATeTbHOCTU npHOOpETeHre 3HAHUH C IOMOLIBIO peIleHHs pa3paboTaHHOH

IIperoaBaTeNieM CUCTeMbl Y4eOHBIX 3a/ad M TECTOB Kak (OpMEL
KOHTPOJISI 3HAHUH.




HNudopmannoHHo- [IpencraBnstor  coG0H  COBOKYNMHOCTH  TEXHOJOTHI,
KOMMYHHKAIlUOHHBIE obecneunBaomux (Qukcanuo uHbpopMauuu, ee o0pabOTKy u
texHosoruu (UKT) UHpOpMaLMOHHBIE 0OMeHBI  (mepegady, paclpocTpaHeHHe,
packpeitie). K HWKT oTHOCAT KOMIBIOTEPBI, MpPOrpaMMHOE
o0ecreyeHre 1 CpeCcTBa NEKTPOHHOM CBSI3H.

6. OHEHOYHBIE CPEJICTBA VI TEKYIIEI'O KOHTPOJISI YCIIEBAE-
MOCTH, IMMTPOMEKYTOUYHOM ATTECTAIIMA IO UTOI'AM OCBOEHMHSI
JUCHUITIJINHBI n YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB:

[TpenycmatpuBaercs yriyOineHHasi caMOCTOSITENbHAs MpopaboTKa CTYAEHTaMH OTAEIbHBIX
OpoOJIEMHBIX BOIPOCOB JIUTOJOTHH W TEOXMMHH. YYeOHO-METOAMYECKOMY OOECIIEYECHHIO
CaMOCTOSITEIbHON pabOoThI NpeIHAa3HAYEHO MPHUJIAraeMblii HI)KE CHUCOK pedepaToB MO FE€OXHMUH,
KOTOpBIE OyIyT MpPeNCTaBIATHCS KaK UTOI CaMOCTOSITENbHON paboThl, BO3MOXHBI Tak)ke OTYETHI B
BHUJIC TECTHPOBAHHUS (TECTHI MO JTUTOJIOTHH U TEOXUMHH PUBEICHBI HIKE).

Temuvt CPC:
['eoxumMust MarMaTU4ecKuX CUCTEM
['eoXxuMus rTHAPOTEPMATIBHBIX CHCTEM
['eoxuMusi OKEaHUYECKUX BOJL
['eoxumust MeTaMOppOreHHOro pya0o0pa3oBaHusI
['eoxuMust MOPCKOTO ¥ KOHTHHEHTAJIBHOIO rajloreHe3a
OcHOBHBIE YepThI TEOXHUMHH 3JIEMEHTOB CEMENCTBA KeJle3a B MarMaTH4ecKuX mpoleccax
OCHOBHBIE Y€PTHI FTEOXHMHH 3JIEMEHTOB (II0 BEIOOPY) B THAPOTEPMATIBHBIX MTpoIeccax
OCHOBHBIE YePThI TCOXHUMHH KPEMHHUS U ATIOMUHUS B THIIEPreHHBIX MpoLieccax
YcnoBust GOpMUPOBAHUS KOP BHIBETPUBAHUS U UX THIIBL.
. OCHOBHBIE YePTHI FTEOXHUMHHU JIEMEHTOB (II0 BEIOOPY) B MeTaMOphUYECKUX Ipoleccax
. MexaHu3M MaccomepeHoca M TPUYUHBl OTJOXKEHUS XUMHYECKHX JJIEMEHTOB B
THJIPOTEPMATIBHBIX CUCTEMAX.
12. I'eoxumust kKaycTOOHMOJIUTOB
13. l'eoxumus nagamadra.
14. Murpanus XAMHYECKHX J1eMeHTOB B Onocdepe. buoreoxumus 3neMeHToB.
15. YenoBeyecTBO Kak reOXUMUYECKUH aKkTop
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Bonpocel k peiimunz-konmponio 1

1.Kakue XuMu4eckue 3JIeMEeHThI 00JIee BCEro XapakTepHsl ISl yIbTPAOCHOBHBIX IOpOA?

2.B kakux mpejgenax 3Ha4eHHI BOJOPOIHOTO MOTEHIHANIa AJIIOMUHUI HE MHUIpUpPYET B Gopme
HOHA IpH runeprexese?

3.B kakux mpenenax 3Ha4eHWH BOJOPOAHOIO IMOTEHIMANA TOT K€ AIIOMHHHH MHUIPHPYET B
MOHHOH (opMe IpU runepresese?

4. Kakue U3 yKazaHHBIX HIDKE 3JIEMEHTOB SIBIISIOTCS TUTO(GUIBHBIMU?

pyOuaui, 1e3uid, KaublMi, Xeje30, BaHAaAWH, XpOM, Melb, 30JI0TO, KaJMHH (IpaBHIBHOE —
MOJYEPKHYTh)

5.Kakue U3 TexX TpyI 3JIeMEHTOB SIBISIIOTCS XaIbKO(QHIBHBIMHU ?

pyOouauii, e3ut, KaJbLuii, XKeIe30, BaHa Ui, XpOM, M€lb, 30J10TO, KaAMHH

6.YeMm ompezensieTcsi BOAOPOIHBIN MOTEHIIUAT MOPCKUX BOA?

7.Kakue MUHEpaIbl YKa3bIBAIOT Ha ¢1a00 BOCCTAHOBHUTENIFHBIE YCIOBUS B OCAKE?

8.Kakue MuHepabl yKa3blBalOT Ha OKUCIUTEIIbHBIE YCIOBUS B ocanke?

9.SIBRSIOTCS JTM KOPBI BEIBETPUBAHUS

abMOTreHHBIMH



OHOreHHBIMHU

OMOKOCHBIMH T'€OXHMHYECKUMH CUCTEMaMH?

10.Kak onpenensts BETUYHHY KUCIOPOIHOIO MOTEHI[HAIA B MarMe?

11.KakoBa TanmacopuisHOCTh xj10pa?

12. Yo Takoe 6MOPUIBHOCTh XUMHUYECKOTO 3jIeMeHTa?

13.Ha xakux reoxumuueckux Oapbepax 30HBI THIIEpPreHe3a HIET OTIOKEHHE MallaXuTa H
azypura?

14.Kakoit 3neMeHT uMeeT HauOOoIbIIyI0 OHOPHITBHOCTE?

15.K xakoMy XUMHUUYECKOMY THILY OTHOCSITCSI COBPEMEHHBIE OKEaHHYECKHEe BOIBI?

16.Ha xakoM reoxumuueckoM Oapbepe 4YeTBIPDEXBAJICHTHBIH ypaH OyAeT INepexoauT B
HIECTUBAJIEHTHYIO (JOPMY U MUTPUPOBATH

17.B geM 3axirodaeTcs npouecc npsMoi Meramopduzauu MOPCKOM BOIBI?

18.Kakne KOMIIOHEHTBI U3 YKa3aHHBIX ONpPEENSIOT ITIeeBhIe YCIOBUS Cpe/ibl B rHIepreHese?

19. Kakue u3 3TUX 3J€MEHTOB SIBJISIOTCS CHAECPODHILHBIMU

QIIOMMHHMH, KPDEMHMH, KaJIbLMH, M€Ib, KaIMWH, LIMHK, BaHAIWi, HUKEIb, XpOM (IPaBHIbLHOE
NOJYEPKHYTB).

[am—

(9]
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10.
. MopcKkoii 1 KOHTHHEHTAJIbHBIN raJoreHes.
12.

13-
14.
15.

16.
17
18.

P
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Bonpocul k peitmunz-konmponio 2

Knaccudukanus nmpoieccoB runepresesa.

DaxkTOopEl MUTPALIMKM XUMHUECKUX IJIEMEHTOB IIPH THIIEpreHese.

MurpanioHHbIE psABl XUMHYECKHX 3JeMeHTOB npu runepreHeze mo b.b.IloneHOBY
A.W.Ilepensmany.

[Torenuuan3anarone KOMIOHEHTHI THIIEpreHesa.

3aBUCUMOCTh MHHEpAJIBHBIX I1apareHe3uCOB XUMHYECKHUX OCAJAKOB OT COOTHOIIEHHS
KHUCJIOPOJHOTO W BOJOPOIHOTO MOTEHIIUATIOB CPE/IbI.

['eoxumMuueckue (anuu ceTMMEHTOreHe3a.

Kops! BEIBETpHBaHMSI OKHCIUTEIBHOIO, IJIEEBOTO U CYJIBb(HIHOTO psia.

['eoxuMuyecKkre MpoIecchl B 30HE OKUCIICHHSI MECTOPOXKIEHUH.

['eoxuMuueckre MpoLecchl B BOJOHOCHBIX TOPU30HTAX OKHCIIUTEIBHOIO, TIJIEEBOTO H
CEpOBOJIOPOIHOTO psia.

['eoxuMuUeCKHe MPOLECCHI B OCOIOHAIOMMXCS OacceiHax.

B03MOXXHOCTH pEKOHCTPYKIMHM TajoreHe3a IO pe3yjbTaTaM M3yuYeHUs BKIIOYEHUH B
MUHepajax.

OBOJIONMS TaJIOT€He3a B UCTOPUHU 3EMIIH.

PoJib rajloreHHBIX TOJI B TEOXUMUYECKON UCTOPUH OCaI0YHOIIOPOIHBIX OacceHHOB.
['eoxuMusi UAreHeTHYECKUX IpoLeccoB 0Oe3 ydacTus U IpH YYacTUH OPraHUYECKOIro
BEIIIeCTBA.

[ToreHuuan3anaroniye KOMIIOHEHTHI IHareHesa.

['eoXuMHUsI KaTareHeTHIECKUX MPOIECCOB.

®daxkTopel ¥ UHAMKATOPBl KaTareHe3a, 3aKOHOMEPHOCTH IepepaclpefcieHus] XUMUYECKUX
3JIEMEHTOB IIpU KaTarcHese.

Bonpocsl k peitmunz-konmpoaio 3

OO6mue ocoOeHHOCTH OUOT€HHOM MUTpALIHH.

Buorernoe MuHepanooOpa3oBaHue U MOPoJ00Opa3oBaHue.

CeoxMMHUYECKasi HCTOPHsS KUCIOpoAaa B atMocdepe.

['eoxumuueckue KiacCU(PUKAUUN XUMHUYECKUX SJIEMEHTOB IO YCJIOBUSIM HX MHUIpALUU B
o6uocdepe.

OcobeHHOCTH OHOJIOTHYECKOT0 KPyroBOPOTa XMMHUYECKHUX 3JIEMEHTOB.

@Oynkun 6uocepsl.

PasButue nmoHsTUs 0 «Ouochepe.

TexHuueckas AeATeIbHOCTD Y€JI0BEKa H €€ T€OXUMUYECKHE ITOCIeICTBUS.
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ITouBEI 1 UX reOXHUMHUYECKAs POJIb.

@akTopbl MOYBOOOPA30BAHMS.

CocraBHblE YacTH IOYBEl H HX pOJb B (DYHKIMOHHPOBAHHH [IOYBBI, H3MEHEHHE ee
XMMHYECKOI'0 COCTaBa.

DOpMBI HAXOXK/IEHUS XUMUYECKHX JJIEMEHTOB B [I04BaX, 0CAJKaX M MOPOJaX, UX BIUSHHE HA
MHUTPallHOHHYIO CIOCOOHOCTB 3JIEMEHTOB, JOCTYITHOCTh UX PACTEHHUSIM.

['eoxnuMuyeckne aHOMaJIMHU B IOYBAX.

Kparkas uCTOpHS BO3HMKHOBEHHS M Da3sBUTUS «reoXMMHH jnaHmmadra». Paborer B.B.
Hoxyuaesa, B.W. Bepuanckoro, A.E. ®epcmana, B.B. ITonsiHoBa.

Cceprl IpHIIOKEHUS «TeOXUMHH JaHmadTay.

ITonsitne 00 «37I€MEHTAPHOM» M «MECTHOM ICOXMMHYECKOM» NaHAmadTax, rpaHALAX H
CTPYKTYpe  (CTPYKTYPHBIC ~ODIIEMEHTHI M  SIPYChI)  «3JIEMEHTApHOTO  NaHamadTay,
«monaHAmaGTHRIX)» U «HAaLTaHIWA(QTHBIX» YPOBHSAX, OCOOEHHOCTSX OHONOTHYECKOTO H
(GHU3MKO-XHMHYECKOTO KPyrOBOPOTOB XMMUUECKUX IIIEMEHTOB.

«3aKoH OHOJIOTHYECKOTO KPyroBopoTa aemenToBy A.W. [TepensMana.

Pons pH 1 Eh B Murpatmonsoii cnoco6HocTH 251eMeHTOB NanmadTa.

Knaccuduxarus npupoansix Boa no pH u o6ctanoBok mo Eh.

PeruvonanbsHasi reoxumusl.

['eoxumuueckue 3moxu.

['eoxumMuyecKue MPOBHHIUH.

['TaBHbIE SMOXM HAKOIJIEHHs OTICNBHBIX OSJIEMEHTOB B HCTOPUM 3eMiu (XKee30, COJH,
KapOOHATBI, KPDEMHHCTBIE OTJIOKEHUS).

DJIeMEHTHI IPUKJIATHON F€OXUMMUHU.

Polb  TeOXMMHYECKHX METOJOB NP IOUCKAX DYAHBIX M HEPYAHBIX MECTOPOXKICHHIL
II0JIE3HBIX UCKOMAEMBIX.

Mertoasl TMTOreoXUMHH, TEPMOOAPOreOXHUMHUH.

Hcnonp30Banue aJIUTHBHBIX, MYJIbTHIIMKATHBHBIX TEOXHMHUYECKUX MTOKa3aTeJIeil.
YenoseuecTBO Kak reoOXUMUYECKU (akTop.

Bonpocul k ax3ameny

= 3az(aqn IreOXuMHH Opr)KaIOHleﬁ CpEabl. ['eoxumuyeckue IIpOUECChl U CHCTEMBI. I/ICT()pI/ISI

Pa3sBUTHA I'COXHUMHH.
['eoxumuueckue KHaCCI/I(i)HKaLIPIPI XUMHYECKHUX  JJIEMCHTOB. CpOI[CTBO XHMHYCCKUX
JJIEMCHTOB K KHCJIOPOAY H Cepe. CemeiicTBa XMMHYECKHX 3JIEMEHTOB.

. Mcnonb3oBanue pacnpeaciacHus CTaOMJIBHBIX HM30TOIOB B IE€OXHMHH. cDp«':iKI.II/IOHI/IpOBaHI/IC

H30TOIOB B TEOXUMHYECKHX MPOIECCaX.
M3omopdusm xummueckux osiementoB. Tumbl usomopdusma. Ilpumepsl u3oMophu3Ma
a5eMeHTOB. MI30MOpdHBIE psIIbI 3JIEMEHTOB.

. MI’IFpaHI/IH XUMHUYCCKUX JJIEMCHTOB. (DOprI HaXOXJICHHUI XHMHYCCKHX OJJIEMEHTOB B

reOXUMUYECKHX cucTemax. Tumsl u  Buael Murpanuu (nmo B.A. AjekceeHKo WU
A W.Ilepenpmany). BHyTpeHHHE (aKTOpbl MUTpalMi XUMHYECKHX SJIEMEHTOB.

. Buemnue (baKTOpBI MHUTpAllMd XHMHYCCKHX JJIEMEHTOB. Poms TEMIIEPATYPBI U OaBJICHUS.

KHCJIOTHO-I.L[CJ'IO‘-IHBI@ H OKHUCIHUTEIIBHO-BOCCTAHOBUTEJIBHBIE ITOTCHIHAIBI H HX pOJib B
MUT'pAllUA XUMHYCCKHX 3JICMEHTOB.

. Eh u pH npupomnsix cpen. IToreHnuan3zanaromnume KOMIOHEHTH TEOXHMHYECKHX CHCTEM.

IIpaBuno JI.C KopXHHCKOro 0 MOCIIEN0BATENBHOCTH 3aMEINECHHH XUMHUYECKHX DJIEMEHTOB B
3aBHCHMOCTHU OT M3MEHEHUS KUCIIOTHOCTH-IIEIOYHOCTH CPEIBL.

. KOJUIOI/I,ZIH&?I (bopMa MUT'pallid XUMHYECKHUX 3JICMEHTOB. Ponw KOJIJIOMZIOB B ICOXHMMHH.

Mexanusm MacconepeHoca XMMHYECKHX OJIEMEHTOB NpH HMX Murpaumud. Juddysus,
uHbMIBTparys. MeTtacomaros.

10. I'eoxumuyeckue Oapbepbl. Tumsl reoxumudeckux OapbepoB. Knmaccupukaumus (H3HKO-

XHMHYECKUX TEOXHMHUUECKHX OapbepoB. [Ipumepsi.



0)

11. Xumuueckuii coctas 3eMHO# Kopbl. Knapk u Kiiapk KOHIEHTpaluH, Ko3QQUuueHT BOJHOH
MHTPALUHU 3JIEMEHTOB.

12. TeoXiuMHUsT MarMaTHYeCKUX CUCTEM. [ €OXHMHS NErMaTUTOB. XapaKTepHbIC JIEMEHTBI UL
OCHOBHBIX U KHCJIBIX IIOPO.

13. TeoXuMUs THAPOTEPMANBHBIX CHCTeM. THIBI THApOTEpManbHbIX cucTeM. CrpoeHHe
rHApOTepMANBbHBIX cucTeM. Kiaccudukanus copeMennbx ruaporepm mo A.M.Ilepensmany.
['uaporepMainbHblii MeTacomMaTo3. Omepexaroias BOJHA KHCIOTHOCTH H GUIBTpallMOHHBIA
addexkr.

14. Teoxumusi oxkeanuuecknx Box. Comesoit cocraB. TamracoduipHble 27eMeHTHL Poib
PacTBOPEHHOTO KUCJIOPOJa H YIJIEKHCIOThI B OKEAHHYECKHX BOJAX. Ilenounoii peseps u pH
B MOPCKOM BOJIE.

15. TajoreHe3 MOpPCKOM H KOHTHHEHTalbHBIA. [locienoBaTeNbHOCTE OTJIOKEHUSA conert B
MOpCKOM rajioreHese. ['eoXumus rumepreHesa. MHUrpallMOHHBIE PSABl  XHUMHYCCKHX
snemenToB 1o B.B.ITonbiHoBy 1 A.M.Ilepenpmany.

16. pH runeprennbix cucteM. I'eoxumudeckue dauun 1o Teomoposudy. 3aBUCUMOCTH
MHHEpAIbHBIX [1ApAarcHe3MCOB XHMUYECKHX OCaJKOB OT BEJIMYHH KHCJIOPOAHOrO H
BOJIOPOJHOTO TOTeHIHaa. [loTeHMan3aiaronme KOMIOHEHTH B THIIEPTEHHbIX CHCTEMaX.

17. T'eoxuMusi BOCCTAHOBUTEIILHOTO JMareHe3a B TEPPUTCHHBIX OCaJKaX.

18. TToBeneHME XMMHUYECKUX SIEMEHTOB B 30HE OKHCIICHHS CYJIb(QUIHBIX MECTOPOXICHHH.

19. ['eoXMMHUUYECKHE TPOIIECCH B BOJOHOCHBIX TOPU3OHTAX OKHCIIUTENBHOTO U TJICEBOTO PAla.

20. Ponp opraHu3MOB B MHIPAllMM M HAKOIUICHHM XHMHYECKHX 3JICMCHTOB. buo¢punbHOCTH
3JI€MEHTOB, DPsIbl HAKOIUICHHUS U 3aXBaTa XUMUYCCKUX JIEMEHTOB.

7. YUEBHO-METOJAWYECKOE W HWH®OPMAIIMOHHOE OBECHEYEHHE
JUCIHUIIJIMHBI (MOY JIsA):

OCHOBHas JTUTEparTypa:

1. OCHOBBI 3Konmoruueckoro Hopyuposanus: Yuebunk / 10.A. Jleiikun. - M.: ®opym: HHULL
UH®OPA-M. 2014. - 368 ¢.: 60x90 1/16 + ( Jon. mar. znanium.com). - (Beiciuee
oGpasosauue). (neperier) ISBN 978-5-91134-863-2, 500 oxks.

2. DKOIOIHUECKAs TOKCHKOJIOIUS 1 OHOTECTHPOBAHME BOHBIX 2KocHcTeM: Ydaebnoe nocobue /

C.B. Korenesies, JI.H. Matopun, A.Il. Cagunkos - M.: HUL] NH®PA-M, 2015. - 252 c.:

60x90 1/16. - (Boicmee oOpaszopanue: bakanappuar) (Ilepernér 7bLl) ISBN 978-5-16-

010160-6

Vupagsienue orxojgamu: Yueduoe nocodue / b.b. bobosud. - 2-€ M3/, ucnp. v 101 - M.:

®opym: HULL MHOPA-M, 2015. - 104 c.: 60x90 1/16. - (Bpicmee obpazoBaHue:

bakanaspuar). (06m0xka) ISBN 978-5-00091-012-2, 200 »k3.

JIOTIOJIHUTEIbHAS! TIUTepaTypa.

1. Dkosorust texnocoeps: npakrukym / C.A. Measenesa, C.C. Tumodeesa. - M.: ®opym:
HUILL UHOPA-M, 2014. - 200 ¢.: 60x90 1/16. - (Bbiciuee oOpasoBaHue). (o6moxka) ISBN
978-5-91134-848-9. 300 ox3.

2. Crasjaprbl KadecTsa OKpykKaioled cpeubl: Yuebnoe rocodue / H.C. Ulesuosa, 0O.JL

Ilesuos, H.JI. Bauykosa; ITox pex. npod. M.I'. fcoseesa - M.: HULL NH®PA-M, 2014. -

156 c.: 60x88 1/16. - (Briciiee obpasosanne: bakanaspuar). (0) ISBN 978-5-16-009382-6,

300 7K3.

DKOHOMHKA [PUPOIonoib3oBanus: Yuebuoe nocodue / B.®. Tlporacos. - M.: KYPC: HUL]

Undpa-M, 2012. - 304 ¢.: 60x90 1/16. (neperier) ISBN 978-5-905554-02-

nporpamMMHoOe odecneucHne U MIHTepHeT-pecypehl

1. http://znanium.com/catalog.php?bookinfo=451509
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8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE JIUCHUIIJIMHBI
(MOYJIA):

Ay 426-1: AyIUTOpHBIE CTOJNBI U CTYJIbs. My/IbTHMEIMAHBIH KOMILIEKC (HOYTOYK, IIPOEKTOP,

3KpaH), HabOPBI CIai10B



[IporpamMma mHCHHILIMHBI I'eoXuMus OKpyKarolweil cpefbl  COCTABIEHA B COOTBETCTBHH C
TpeboBanusamu OI'OC BO B coorBercTBHH ¢ tpeboBannsmu ®I'OC BO u yuebHOro muana

IIOATOTOBKK _ OakajaBpoB
(nata yrBepkaenms, Ne) (Gakanaspos, MarucTposB)

10 HaIlpaBJICHHUIO 05.03.06 DKoJIOTHS ¥ HPUPOIOIOIL30BAHHE 110 nporpamme  (mpoduiiro)

IIOATOTOBKH DKOJIOTHS

HporpaMMy AUCITUIIIMHBI COCTABHJI: JIOIL. Kad)e}:mm OHOJIOrHH U 9KOJIOTHH K.X.H., JOLICHT U_II/IDKI/IH

JA. ,y

- / /n;/

CornacoBano:

Bremmnuii periensent 3amecrutess KOMMCD‘I@CKOFO aupekropa OO0 «BMT» mno HayuHO-
TeXHUYECKHUM BOIIPOCAM ///{ﬁ{ 7" // Cenaros A.C.
HporpaMMa paccMoTpeHa U o1o0peHa Ha 3aceJaHHH kadenper bud

or_/ % /- roxa, mpotokom Ne S

3aBenyromuii kadeapoii / ] ﬁ {/, Tpudonosa T.A.
nommucs GUO [

Pabouas nporpamma paccmorpena u om00peHa Ha 3acellaHuM  y4eGHO-METOHHYecKOil
KOMHCCHH HallpaBJICHHUS 05.03.06 «DKOJIOrHs U IPUPOAOIOIL30BAHUEY
npoTokosa Ne OT 2% ~« _Toja.

IIpencenarens koMuccun 4 / / % // Tpudonona T.A.



