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I. IIEJIM ! 3AJJAYU TUCHUIIJIMHBI (MOAYJIA):

Hean: [laTh 3HaHUSA O XUMHUYECKHUX DJIEMEHTAX, PACHpe/ICJICHUU U MUTPALIMU B PA3IUYHBIX
reocdepax 3emiH, 3aKOHOMEPHOCTEH IOBEICHHUsSI B TE€OJOTHYECKUX W TEXHOTEHHBIX cpefax,
OTIPEICIISAIONINX COBPEMECHHBIH XHMHUYECKUNH OOJMMK 3eMId, OXapaKTepU30BaTh HCTOYHHKHU
3arpsiI3HCHUS U 3arps3HSIONINE BEIIECTBA MPU 00pa30BaHUM PA3TMYHBIX BHIOB T€OXUMHUYECKUX
AHOMAJUH B pa3IUYHBIX JaHAMaTaX.

3agaun: MBI0XKUTP OCHOBHBIC MIPUHIUIIBI PACIPOCTPAHCHHOCTH, paCIpeACIICHHUS,
MUTPAIIU XUMHUYECKUX JJIEMEHTOB M UX M30TOIMOB B reocdepax 3emid U APyrux oopazoBaHUit
Bcenennolii;

JIaTh TpPEACTaBIeHHE O (U3MYECKUX M XUMHUYECKHUX 3aKOHOMEPHOCTSX TIOBEICHUS
3JIEMEHTOB B T€OJIOTHYECKHUX U TEXHOTEHHBIX Cpeax;

O03HAKOMHUTHh C COBPEMCHHBIMU (PU3NYCCKUMHU U XUMHUYCCKUMHU METOJAMHU OIPEACTCHUS
3JIEMEHTOB B PA3IMYHBIX Teochepax, HAyYUTh aHATM3UPOBATH U UCIOJIb30BaTh TCOXUMUUYECKHE
JaHHBIC i1 pa3pabOTKH TPUPOJOOXPAHHBIX MEPONPHITHH U TEXHOJOTHH, pEIICHUS
9KOJIOTUYECKHX MPOOJIEM IIPH BBISIBJICHUH TEXHOTCHHBIX TCOXUMUYECKUX aHOMAIIUH.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucummiuHa (MOAyib) «l eoxumusy OTHOCUTCS K BapUaTUBHOM YacTH,
bopMupyeMoil ydyacTHUKaMHu 00pa30BaTEIbHBIX OTHOLICHHH.

2.2. lns u3y4eHHs JaHHOW y4eOHOH TUCIMITIMHBI (MOYJIs) HEOOXOAUMBI 3HAHUS, YMECHHUS
Y HaBBIKH, POpMHUpYyEMbIe MPEIIECTBYIOIIMMH TUCIUTUIMHAMU

b1.B.JIB.01.01 «Cucmembl 1 MemoObl 3KOA02UHECK020 KOHMPOAs (HA030pa)»;

b1.0.04 «Konuenmyanvivie 0CHOBbL eCMECME03HARUSLY.

TakuMm 00pa3oM, COBOKYITHOCTh Pa3JIeiOB, BKIFOUCHHBIX B IIPOTPAMMY JAUCIHILTAHBI
«"eoxumusy, mpeacTaBiseT cOO0H BaXKHBIHN 3TAIl €IUHON CUCTEMBI IIOATOTOBKH MaruCTPaHTOB
0 MPOQHITIO FIKOJIOTHYECKOTO MEHEDKMEHTA U ayIUTa. Y CIICITHOE OCBOCHHUE MaTepraia
JAHHOW JUCIMILTUHBI BO3MOXKHO IPY YCIIOBUH OBJIQ/ICHUS CTYIeHTaMH (PyHIaMEHTaIbHBIMU
3HAHHUSIMH B paMKax Kypca YKa3aHHBIX BBIIIC TUCITUTUINH.

2.3. Ilepedenp mocaeayoOMMX Y4eOHbIX NUCHUIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHMS U HaBBIKU, POpMUpPYEMBIE JaHHON yUeOHON AMCLIUITIIMHOM:

b1.B.08 «Dxonocuueckuii ayoumy

b1.B.05 «lucmanyuonunvle memoovl 30HOUPOSAHUS. 3eMiiLy

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

ITporiecc 0cBOECHUS TUCLUILIMHBI HAaIpaBjieH Ha (POPMUPOBAHUE DIIEMEHTOB CIIEIYIOLINX
komneTeHMi B coorBercTBUU ¢ ®PI'OC BO u OIl BO no nanHomy HampapieHUIO MOATOTOBKU
05.04.06 Dxonorus ¥ NPpUPOAONOJIb30BAHUE!

[1IK-2 — cnocobeH BnaseTh MpUeMaMy COCTABIIEHUS aHAIMTUYECKMX 0030pOB HA OCHOBE
HAaKOIJICHHBIX CBEJCHUH B MPOU3BOACTBEHHOM JEATEIbHOCTH; 0000IIaTh IOJy4YeHHbIE
pe3ynbTathl, (QOpMYyJIUPOBaTh BBIBOABI U IPAKTUYECKUE PEKOMEHJAIMM Ha OCHOBE
pPENPE3EHTaTUBHBIX PE3YJIbTATOB UCCIIETOBAHUI.




IlepedyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS 0 JUCHUILIUHE (MOTYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIHi

Komnerenuus Nuaukaropsl Pe3yabrarnl 00y4yeHus
KOMIIeTeHIU i
[1K-2 MK nk2.1 3namep: 1ENU U 33a4N

Crioco0eH Bi1azieTh
pUEMaMH COCTABJICHUS
AHATUTUYECKUX 0030pOB HA
OCHOBE HaKOTUICHHBIX
CBEJICHUH B
MIPOM3BOJICTBEHHOM
IEeITELHOCTH; 00001IaTEL
MIOJTyYCHHBIC PE3YJIbTaTHI,
(GhopMyIIMpPOBATH BHIBOJIBI U
NPaKTUYCCKHE
PEKOMEH/IAlNK Ha OCHOBE
perpe3eHTaTUBHBIX
pe3yJIbTAaTOB UCCIICIOBAHUI

IIpumensier 3HaHus,
MOJXO/IbI U METOUYECKHI
amnrmapar Hayk o 3emiie Jist
pellIeHus HayYHO-
UCCIIEI0BATEIbCKUX 3a/1a4
B 00J1aCTH SKOJIOTHH U
IIPUPOIONOJIB30BaAHUS

T€OXHMMHMH, CBOMCTBA
XUMHYECKHUX 3JIEMEHTOB, UX
pacrpezieliecHlue U MUTpalluu B
pasnuyuHbIX reocepax 3emiu;
3aKOHOMEPHOCTHU MTOBECHUS B
re0JOrMYeCKUX U TEXHOTEHHBIX
cpelax, ONnpeAesoIuX
COBPEMEHHBIN XUMHUYECKH
00K 3eMJiTH; KJIApKOBBI COCTaB
mutocdepsl, THAPOCHEPHI,
arMocdepsl u Onochepsr;
3aKOHOMEPHOCTH (POPMUPOBAHUS
MPUPOJIHBIX U TEXHOTECHHBIX
naHAmagpTOB; BUABI MUTPALIUU
XUMUYECKHUX HJIEMEHTOB;
BaKHEHIINe OMOTeOXUMHUECKHE
IIUKJIBI, OCHOBHBIC METOJIbI
aHaJIM3a OKPY>Karollei cpebl;
MPUKIIAIHOE 3HAYCHHE T€OXUMHUHI
OKpYXKarolIei cpelbl 1
T€OXHMMUH JIaHaIadTa.

Ymems: npumensts
TEOPETUUECKHUE 3HAHUS,
MOJTyYEHHBIE TIPH U3YUYCHUH
JTUCITUTUIMHBI Ha TPAKTHKE;
aHAJIM3UPOBATH U JOCTOBEPHO
WHTEPIPETUPOBATH JIAHHBIC
TEOXMMHYECKHUX UCCIIEIOBAHMIA;
aHAJIM3UPOBATh B3aUMOCBSI3b
MEXTy )KHBBIMU OPTaHU3MaMH H
JIPYTUMH KOMIIOHEHTaMHU
OKpYKarOIIeH Cpeibl ¢
TreOXUMHYECKON TOUKU 3PEHHUS;
WCIIOJIb30BATh JIAHHBIE
CUCTEeMaTUYECKUX HAOMIOACHUN
3a COCTOSTHUEM OT/IENIbHBIX Cpejl
JUTSL IPOTHO3UPOBAHUS
COCTOSIHUSI OKPY>KAIOIIEH CPEIbI
U €€ KOMIIOHEHTOB; TPOBOJIUTH
T€OXMMHUYECKOE KapTUPOBAHUE U
palloHHpOBaHKE; UCIOIB30BAThH
TCOXUMHUYECKHE IaHHbBIE IS
pa3paboTKu IPUPOIOOXPAHHBIX
MEPONPHUITHI OKPYKaAOIEH
CpElBl.

Baadems: meTonamu




FeOXMMHUYECKOT0 UCCICOBAHUS
KOMITOHEHTOB OKpY>Karonien
MPUPOJHOMN CPEABL, METOAAMU
00pabOTKHN aHAIM3a U CHHTE3a
reOXUMUYECKOH nH(pOopMaIny;
COBPEMEHHBIMH METOIUKAMHU
T€OXMMHYECKOM OIIEHKHU
KauyecTBa OKPYIKAIOIICH
YeIIOBEKa CPEe/Ibl; HABBIKAMU
pacyeToB pa3IMYHbIX
TC€OXHUMHYECKUX ITOKa3aTeleH;
CIIOCOOHOCTBIO K 0000IIIEHHUIO,
aHAIIN3Y, BOCTIPUSATHIO
reOXMMHUYECKOU HH(pOpMAIINH;
CIIOCOOHOCTBIO JIOTHYECKH
apryMEHTHPOBAHO MPEICTABIATh
HAyYHBIC PE3YJILTATHI O
FeOXMMUYECKHUX OCOOEHHOCTSIX
TEXHOTEHHBIX JIAHIIA(TOB;
HaBBIKAMH OOCYXICHHUS ITyTEH
PEIICHUS YKOJIOTHISCKUX
npo0JieM, CBA3aHHBIX C
BMEIIATEIHLCTBOM B IIPUPOTHBIC
TCOXUMHYECKHE MTPOIIECCHI.




IV. COJAEP)KAHUME U CTPYKTYPA JUCHUITJIMHBI
O0beM JUCUMIITIMHBI COCTABJISAET 2 3a4eTHBIX eIMHMIL, 72 yaca,

®opMa NIPOMEKYTOUYHOM aTTeCTANUN: 3a4ET
4.1 Conepmaﬂne AUCHUIVIMHBI, CTPYKTYPHUPOBAaHHO€ IO TeéMaM, ¢ YKadaHHUEM BH/I0B yqeﬁHLIX 3aHATHH M
OTBECACHHOI'O HA HUX KOJINYECTBaA aKaAACMHUYCCKUX YaCOB

Bunpt yueOHOI paboTHI,
BKJIIOYAsl CAMOCTOSTEIIbHYIO padoTy
5 = 00yYJaOIINXCsl, MPAKTUIECKYIO IMOATOTOBKY U
3 E TPYAOEMKOCTb
= (B 1acax) DOpMBI TEKYLIETO
2| £8 KOHTPOJISt
o, =
No 5 § =3 L% YCIIEBAEMOCTH;
o o =N
i Pasznen nucnunivHbl/ TEMBI 5 o E g KoHTakTHas paboTa s ®opma
O 3 : % MPENo/aBaTels ¢ 00YIAIOIMMHUCS = HPOMEKYTOTHOU
as) = 9 g o aTTecTaluu
=
é( S é (no cemecmpam)
(]
= CeMuHapckue 2 8
Jlexuuu /mpaxtieckie Koncynpranuu S
/maboparopHsie
3aHATUA
Benenue i
1 8 2 3 - 1 - - 2 VYcTHbIii onpoc
[TpenMer, 3a/1a4M, METOJIBI TEOXUMHUHU
OTuyet no
®dakTopsl U (HOPMBI MUTPAITHH. .
2 2 5 3 1 2 - 2 BBIITOJTHEHHOM
['eoxumuueckue 6apbepbl N
pacueTHoii pabote
OTueT 11O
BBIIIOJTHEHHOM
3 ["'eoxumust TuTOCHEPHI 2 6 4 2 2 - 2 .
MIPAKTUIECCKOU
pabote
4 ["eoxumust aTMochepbl 2 8 4 2 2 - 4 Y cTHBIN onpoc




§ = Buapsr yaeOHO# paboTHI,
S & BKJTIOYAst CAMOCTOSTEIIbHYIO paboTy
g 00y4aromuxcsi, MPaKTUYECKYIO MOATOTOBKY U DopMBI TEKYLIETO
A % 2 TPYJOEMKOCTb KOHTPOJISI
No % § = Z, (B yacax) YCIIEBAEMOCTH;
0 ©
i Paszen nucHuIuiMHbl/ TEMBL %’ o o O o - ®opma
= = .
3 8| E % 8 §| HpOMEeKyTOUHOI
=
R =8 KonTtaktHas paboTa S % aTTecTaluK
= npenojaBaTesis ¢ 00y4JaroUUMUCs = = (no cemecmpam)
) O E
=i
5 ["eoxumust ruspochepbl 2 9 6 2 2 1 YcTHBIN onpoc
['eoxumust Ouocdepsl u TUX OHMOKOCHBIX .
6 bep APy 2 6 3 2 2 - 2 YcTHbIN onpoc
CUCTEM
Otuer o
BBITIOJTHEHUIO
7 ["'eoxuMus MpUPOIHBIX JaHAIA(TOB 2 8 5 2 2 4
CaMOCTOSITETTLHOTO
3aJlaHus
['eoxumMus TexHOreHe3a M TEXHOTEHHBIX .
8 2 9 7 2 2 1 4 YcTHBIi onpoc
nanamagToB
PernonanbHass  reoxumus  OKpy’Karouien Otyer o
9 Pysaiole | 5 19 | 6 2 2 1 4 3
CpeJibl BBITTOJIHEHHOU
10 DKOJIOrO-T€OXUMUYECKUM ~ MOHUTOPUHT U 5 9 3 5 5 1 4 MPaKTUYECKOU
KapTorpagupoBaHue pabote
KoHnTpoJbs camocTosATe/IbHOM padoThI 4 1
IIpomeskyTOoUHAs aTTeCTALMS 4 - 3auér
Hroro yacos 72 41 18 18 4 32




4.2 Ily1aH BHeayIMTOPHOM CaMOCTOSITeIbHOM Pa0doThl 00y4aIOIIMXCS N0 JMCIUIITIHHE

CamocrosiTenpHas paboTa 00yJaronmxcs Y4ebOHo-
METOIHYECKOe
OuenouHnoe
Cemectp HazBanmne pa3xacia, TCMbI B i paG Cpoxku TpynoemMkocThb CPENICTBO obecneyeHue
U CaMOCTOATCIBHON PAOOTRL| o s (gac.) pea CaMOCTOSITEJIbHOMI
paboThI
CocraBicHHE KOHCIICKTA, B Teuenue 2 OJI*-1,2
2  |Bsenenue Koncmekr * %
KpaTKoe COOOIIEHUE 110 JUI** — 1,3
[Ipeamer, 3agaun, METOAbI FEOXUMUHU cemecTpa
BBIOOPY
2 Ortuer OJI*-1,2
YrnyOneHHbIi JUT** — 1,3
aHaJIN3 HayYHO-METOANYECKOU WNudopmaninoHso
®daxTopsl U (HOPMBI MUTPALIHH. B teuenue
2 JTUTEPaTypPhl, UHTEPHET -CIPaBOYHBIC
I'eoxumuueckue 6apbepsl cemecTpa
peCypcoB 1o BOIIpocam CUCTEMBI U3
paszena. CITUCKA «O»
pazaena V
2 Otyer OJI*-1
VYriayGneHHbII JUIF* — 1,2
aHAJIN3 HAYyYHO-METOANYECKON B Teueme NudopmannoHso
2 |I'eoxumus autochepsl JIUTEPaTypbl, UHTEPHET -CIPaBOYHbBIE
’ ceMecTpa
PECYpCOB I10 BOIIPOCaM CHUCTEMBI U3
paszena. CIIHCKA «O»
pazaena V
VYriyoneHHsii 4 Otuer WNupopmaninoHso
aHaJIN3 HayYHO-METOANYECKOU -CIPaBOYHbBIE
B Teuenue
2 |T'eoxumus atmocdepbl JTUTEPaTypPhl, UHTEPHET ceMecTDa CHUCTEMBI U3
PECYpPCOB I10 BOIIPOCAM p CIIHCKA «O»
paszgena. pazaena V
4 Koncnekr  |MHdopmManmoHHo
CocraBieHre KOHCIIEKTa -CTIpaBOYHBIC
> | B Teuenue
2 |l'eoxumus ruapocheps KpaTKoe cOOOIIeHHE 110 CHUCTEMBI U3
cemecTtpa

BBIOODY

crucka «o»
pazaena V




CamocrositenpHas pabora o0yJaomuxcs V4eOHo-
METOIIECKOE
OnenouyHoe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoeMKOCTh CPCICTEO obecneyenune
UA CaMOCTOATCIBHON PAOOTBL | oo erms (qac.) pea CaMOCTOATEIBHON
paboTHI
2 Koncnekr OJI*-1,2
JUT** —1-3
CocraBiieHne KOHCIEKTa, HNudopmaninoHHo
I'eoxumust O6mocdepsl W APYrux OHMOKOCHBIX
2 KpaTKoe COOOLIEHHE 110 -CIIpaBOYHbIE
CUCTEM
BBIOODY CUCTEMBI U3
CITUCKA «O»
pazaena V
4 Koncnekr OJI*-1
JUIF* — 1,2
CocraBiieHnEe KOHCIEKTa, Wudopmannonno
2 I'eoxumust mpupoAHBIX JTaHAIADTOB KpaTKoe cooOIIeHHE 110 -CIIpaBOYHbBIE
BBIOODY CUCTEMBI U3
CIIHCKA «0»
pazaena V
4 Otyer OJI*-1
VYrinyOneHHbIi JUT** — 1,2
aHAJIN3 HAYYHO-METOANYECKON NudpopmannoHHo
I'eoxumusi  TeXHOreHe3a U TEXHOTEHHBIX
2 JUTEPaTypbl, UHTEPHET -CIIpaBOYHbIE
naHAmagpToB
PECYpPCOB I10 BOIIPOCAM CUCTEMBI U3
pasnena. CIUCKA «O»
pazaena V
4 Koncnekr OJI*-1,2
JUIF* —1,2
CocraBiieHnE KOHCIIEKTa, NudopmannoHHo
2 |PernoHanpHas FeOXMMHS OKPYKAOLIEH CPeJIbl KpaTKoe cooOIIeHHE 110 -CIIPaBOYHBIC
BBIOOpY CUCTEMBI U3
CIIHCKa «0»
pazaena V




CamocrositenpHas pabora o0yJaomuxcs

VuebHo-

OueHouHOe METOIIECKOE
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoeMKOCTh CPCICTEO obecneyenune
UA CaMOCTOATCIBHON PAOOTBL | oo erms (qac.) pea CaMOCTOATEIBHON
paboTHI
4 Ortuer OJI*-1,2
VYriyOneHHslit JJr** —1,2,3
. aHaJIN3 HayYHO-METOANYECKOU HNudopmaninoHHo
DKOJIOrO-TeOXUMHUYECKUA  MOHHTOPHHT U
2 JTUTEPaTypbl, UHTEPHET -CIPaBOYHBIC
KapTorpapupoBaHue
PECYpPCOB I10 BOIIPOCaM CUCTEMBI U3
paszena. CITUCKA «O»
pazaena V
OO0muii 00beM CaMOCTOSTEIBLHOM PAaOOTHI IO TUCIMILTHHE (4ac) 32

10




4.3 Conepxxanue yueOHOro MmarepuaJjia

Beenenune

Tema 1. Ilpeamer, 3a1a4u, MeTOAbI T€OXUMHUU

[Ipenmer, oOBEKT, 1€MW, 3a7add, METOJIbl T€OXHMHH OKpY’Karomed cpeasl. Mecrto
JTUCLUIIMHBI B CHUCTEME Hayk 00 okpyxkaromiei cpeme. Bxman B.M. Bepnaackoro, A.E.
®epcmana, A.U. Ilepenpmana, B.M. lNonpmmuara, ®@.V. Knapka u ap. y4eHbIX B pa3BUTHE
reoxuMuu. OCHOBHBIE 3Tambl Pa3BUTUS HAYKU. MeETOMOJIOrMS F€OXMMHUYECKHX HCCIIEIOBAaHUN
(acTeKThl ¥ MPUHIIUIIBI).

Tema 2. @akTopsl U popmbl Murpanun. I'eoxummnyeckne d6apbepbl

[TapameTppl MUIpaLMU: SKCTEHCUBHBIE, MHTEHCUBHbIE. THIIBI MHUIpalMd XUMHUYECKHX
37eMeHTOB. PaKTOPBl MUTPALIMU: SK30T€HHbIE, SHIOTeHHbIe. DOPMBI MUTPALIMK: MEXAaHUYECKAs,
¢usuko-xumMuyeckast (BOAHAsA, BO3AYIIHAs), OHWOTreHHas, TEXHOreHHas. | eoXuMHUUecKue
Oapbepbl. PuzMKO-XxMMHUYECKHE Oapbepbl, MX Kiaccupukanus. Mexanudeckue Oapbepbl, HUX
kinaccuukanusi.  buorennele  Oapbepbl, TexHOreHHble  Oapbepbl.  KonmdecTBeHHBIE
XapaKTePUCTUKU T€OXUMUYECKUX 0apbepoB.

Tema 3. I'eoxumus autochepsl

Crtpoenune 3emin. OcHOBHBIE (PU3MUYECKHE CBOMCTBA U XUMUYECKUI COCTaB BHYTPEHHHX
chpep 3emmn. [lonstue «kmapk». Kimapku KoHIEHTpauuu U paccesHus. Kiapku murocdepsr u
3aKOHOMEPHOCTH PACIPOCTPAHEHUS] XUMUYECKUX 3JieMeHTOB. Kraccudukamuss XUMHYECKHX
aneMeHToB. CTpoeHHME U COCTaB KOHTMHEHTAJBHOM W OKEaHHMYECKOM 3E€MHOM KOpBI.
['eoxumuueckrue ocobeHHOCTH TOPHBIX Mopoa. KpyroBoport BemectB B nutocdepe. [Ipupoansie
FEOXMMHYECKHE aHOMAJIUU, MECTOPOXKICHHUS [TOJIE3HBIX HCKOIIAEMBIX.

Tema 4. I'eoxumusi aTmocgepbl

[Tpoucxoxaenne atmocdepsl, odpazoBanue razoB. PopMbl HAXOXKICHHUS 3JIEMEHTOB B
BO3QYyIIHOW cpezae. ['eoxumuueckas kiaccudukaiusi ra3oB 30HbI rumneprenesa. CTpoeHue u
kiaapku atMocgepbl. OcoOEHHOCTH MHTpaluu Ta30B HAA3EMHOM, MMOA3eMHON aTtMochepsl u
ruapocdepbl.  AHTPONOTeHHOE  BO3JCHCTBHE Ha  XUMHUYECKMH  COCTaB  aTMoc(ephl.
['eoxumMuueckne mocneAcTBUA u3MeHeHM kinumata 3emud. [lapHukoBwie rasel. Jlerpagarus
030HOBOTO cliosi. Kucnotasie ocagku. ATMochepHblii a3p030Jib. 3arpsi3HEHUE BO3AyXa.

Tema S. I'eoxumust ruapocgepsl

Cocras, ctpoenue ruapocdepsl. [Ipoucxoxaenne Boj i MupoBoro okeaHa. XuMHUUECKUH
COCTaB MPHUPOAHBIX BOJ. [ €OXMMUS MOBEPXHOCTHBIX BOJA (pekH, o3epa). ['eoxumus moa3eMHbIX
BoJ. ['eoxuMus rpyHTOBBIX BOJ. ['€0XMMUsI MEXKIUIACTOBBIX BOJ. MuHepanbHble BOAbL. Boabl
ocoboro cocrtaBa. Boja kak cpeipa MUrpalMu XMMUYECKUX 3J€MEHTOB. DOpMbI HAXOKIEHUS
3JIEMEHTOB B BOJHOU cpezne. OcoOeHHOCTH BOAHOM Murpanuu. KoimdecTBeHHbIE MMOKa3aTesn
BOJHOM MWrpaluy. AHTPOIOT€HHbIE W3MEHEHHS KOHTHHEHTAJbHBIX I'€OXMMHYECKHX IIMKIIOB.
AHTpPOIIOT€HHbIE N3MEHEHN MUPOBOTO OKEaHa.

Tema 6. 'eoxumus Ouocepn! U APYrux OHOKOCHBIX CHCTEM

VYuenue Bephnanckoro o 6uocdepe. Kusoe BemectBo u ero (pynkuun. CoBpeMeHHbIH
coctaB Ouocdepnl. ['eoxumuueckas opranusanus Ouocdepbl. buoreoxummudeckue ITHKIHI.
['eoxumust OmOKOCHBIX cucteM. OCOOEHHOCTH OMOXMMHYECKOH MHUTpalMM XHUMHYECKHX
aneMeHToB. buoreoxumudeckue Oapbepbl. ['€oXuMuUYecKHe TOCIENCTBHUS TJI00aTbHBIX U
pETrHOHANBHBIX U3MEHEHUH Onochepsl.

Tema 7. I'eoxuMusi NpUPOJHBIX JaHAIIA(PTOB

JlanqmagTHO-reoXuMuueckue cuctemsl. [loHsTHEe 00 AIEMEHTAPHOM M F€OXMMUYECKOM
nanamadTe. [IpuHOMOB cUcTEeMaTHKU U KiIacCU(UKAIMKM SJIEMEHTAPHBIX U T€OXUMHYECKHX
nanamadpToB. ['€OXUMHUS TYMUAHBIX U CEMUTYMUIHBIX JaHAMA(TOB (BIIaXXHBIE TPOMHUKH,
HIMPOKOJINCTBEHHBIE Jieca, TaexHble JaHAmadTel, jecocTenHble JaHAmadTel). [eoxumus
apuIHBIX JaHAmAapTOB (CTEMHBIE W CYXOCTENHbIe NaHAmadThl, MpPEepUH, MTyCTHIHHBIC
naHamadTel). ['eoXuMudecKas SKOIOTHS.

Tema 8. 'eoxuMusi TexHOreHe3a M TEXHOTeHHBIX JaHAA(TOB
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Ilonatue texHoreHeza. TexXHOQWIBHOCTP M Jpyrue IOKa3aTeld TEXHOIeHEe3a.
TexHOreHHbBIH MeTa00IN3M XUMUUECKUX DJIEMEHTOB. TeXHOT€HHBIE T€OXUMUUECKHE aHOMAJIHH.
OKO0J0ro-reoxuMuyeckoe HopMupoBaHue. OOmMe O0COOEHHOCTM TEXHOI€HHOW MHIpaLuu
XUMHUYCCKUX DJICMCHTOB M TCXHOI'CHHBIC 6apbepbl. TexHoreHHBIE H MpUPOJHO-TCXHOI'CHHLIC
cucteMmsbl. [lpuHIuNbl K1accupuKauy TEXHOT€HHBIX JaHAMA(TOB. DKOJOro-reoXuMuyecKas
OLIGHKAa COCTOSIHUS TOpOAOB. ['€OXUMHS TOPHONPOMBINUICHHBIX JHaHamadroB. ['eoxumus
arpoianamagdToB. ['eoXMMMs aKBaJbHBIX JaHIIIA(TOB pPEK, 03€p, BOJOXPAHWIMILI, MAETbT,
noOepexuii Mopei.

Tema 9. PeruoHajibHasi reOXUMMSI OKPY KAKOLIEN cpeabl

OCOOEHHOCTH TeOJIOTHUECKOro CTpoeHusi baiikanbckoil pudToBOW 30HBI U BIMSHUE HA
KOHIICHTPUPOBAHUE XUMMYECKMX JJIEMEHTOB. ['€0XMMHUS KpHCTaLIMYecKoro (yHaaMeHTa.
I'eoxumus KOpPBI BBIBETPUBAHHA W OCAJOYHBIX IOPO. TexHorenHnas MuUrpanust 3JICMCHTOB B

MIPOMBINIUICHHBIX paiioHax [Ipubaikanbs.
Tema 10. JxoJi0ro-reoxuMu4ecKuii MOHUTOPUHT M KapTOrpagupoBanue
OOBeKT, e U 33a4d IKOJIOTO-Fr€OXMMUYECKOI0 MOHUTOPUHIA THIBI MOHUTOPUHIA.

I'eoxumudeckue ﬂa6opaTopHHe N TIO0JICBBIC MCTOIBI

kaprorpaduposanue. [Ipumenenue ['IC-texHomOTHiA.

aHajm3a.

DKOJIOr0-reOXUMHUYECKOE

4.3.1. IlepeyeHb CeMHUHAPCKHUX, MIPAKTHYECKUX 3aHATUI U JJA00PATOPHBIX PadoT

Ne pazgena | HammenoBaHue CCMHHapOB, TpynoemrocTs Ouenounpie |Popmupyembie
o/ 1 TEMBI MPAKTHYIECKUX U J1a6OPaTOPHBIX paboT (1ac.) cpexcTBa | KOMICTCHIIH
AUCTUILTHHEL Bceero W3 Hux (MHAMKATODI)
(Momys) YacoB | MPaKTHYECKas
THOArOTOBKA
2 3 4 5 6 7
Pacuetno- | I[IK-2
1 Tema 2 ®dakTopsl ¥ (HOPMBI MHUTPALIHH. 2
rpaduaeck | MIKmnk2.1
['eoxumuueckue Gapbepbl
as pabora
2 Tema 3 2 2 | Pacuerno-| I1IK-2
["'eoxumust mutochepsl rpaduueck| MKk,
as pabora
3 Tema 4 Teoximust armocdeph! 2 2 | Pacuernas| I11K-2
p pabora | MKk
4 Tema 5 Teoxumust ruzpocdeps! 2 2 | Pacuernas| I11K-2
P P pabora | MKk
PacueTHno-| ITK-2
> Tema 6 ['eoxumust Guocdepsl U Jpyrux 2 1
OMOKOCHBIX CUCTEM rpagcci M/,
as pabora
6 Tema 7 ["'eoxuMust IPUPOIHBIX 2 2 | Pacuernas| I1K-2
nanamadgTos patdora | MK
PacueTHno-| TTK-2
7 Tema 8 I'eoxumus TexHoreHesa u 2 2
(10 rpaduueck| MIKnk2.1
TEXHOTEHHBIX JIaH/III1a a% paGoTa
Pacuerno-| I1K-2
8 Tema 9 PernonanpHas reoxumMust 2 2
7 rpapuueck| MAKnk2.1
OKPY’KAIOIIEH CpeIb a1 paboTa
9 Tema 10 DKOJIOTO-T€OXUMHICCKU U 2 2 | Pacuerno-| ITK-2
MOHUTOPHUHTI U rpaduueck| MKk 1
KapTorpagupoBaHue ast pabota
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4.3.2. IlepeyeHb TeM (BONMPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEJIbLHOE H3y4YeHHUE
CTYJAE€HTAMM B PaMKaX caMoCTosATebHOi padotsl (CPC)

/T Tema 3aganue dopmupyemas NJAK
KOMITETEHITHS

1 Tema 1 [Tpenmer, 3a1a4wu, TIK-2 NIKmk2.1
METO/JIbl TEOXUMUU

2 Tema 2 dakTopsl U HOPMBI [1K-2 N Kk 1
MUTpAIUH.
I'eoxumunueckue
Oappepbl

3 Tema 3 ['eoxumust TUTOCHEPHI 1K-2 UKnk2.1

4 Tema 4 ['eoxumus armochepbl 1K-2 UKnk2.1

5 Tema 5 ['eoxumust ruapochepbl [1K-2 MKk 1

6 Tema 6 ['eoxumus Guochepsl u [1K-2 NKnk2.1
JIPYruX OMOKOCHBIX
CHUCTEM

7 Tema 7 ["'eoxumust mpupogHBIX [1K-2 NKnk2.1
naHamagpToB

8 Tema 8 ['eoxumus TexHoreHesa u IIK-2 WKnk2.1
TEXHOTCHHBIX
JaHagpToB

9 Tema 9 PernonanbHas reoxumust [IK-2 NIKmk2.1
OKpYXKaloliei cpebl

10 Tema 10 DKoJoro- [1K-2 NKnk2.1

FEOXUMHUYECKUI
MOHHUTOPHHT U
KapTorpadupoBaHue

4.4. MeToauyeckue YyKa3aHWsi MO0 OPraHu3aluid CAMOCTOSITEJbHON PadoThl
CTYACHTOB
Meroanueckue ykKazaHUsI MO OpPraHU3AIMH CAaMOCTOSTEIBHON pPabOThI, ¢ MOAPOOHBIM
OMHMCAaHUEM KaXJIOTO 3aJlaHus, MpejacTaBieHHoro B Tabmuue 4.3.2, pasmemensl B DMOC mo
COOTBETCTBYIOIIECH AuCIUTUIMHE «CaHUTapHO-IMMHIEMHOIOTHYECKU KOHTPOaby». Koa gocryna:
2s4tvu.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

a) nepeYeHb JUTEPaTypPhI
OcHoBHas:

1. 3unoB, E. A. Ouepku xumuu okpyxaromeit cpeasl [Teker] : yued. mocobue / E. A.
3wnoB. - Upkyrck : U3n-Bo BCT'AO, 2011. - 176 c. ; 20 cm. - bubmmorp.: c. 163-176. - ISBN
978-5-85827-694-4 10 k3. +

2. 3unoB, E.A. Odepku XUMHUM OKPYKaIOIIEH Cpelbl [DIeKTpOHHBIN pecypc] : yueo.
nocobue / E. A. 3unos. - OBK. - Upkyrck : U3a-s0 BCT'AO, 2011. - Pexum ngocryma: U3
"bubnuorex". - Heorpanuu. noctym. - ISBN 978-5-85827-694-4.

3. Anekceenko, B. A. Meramisl B OKpyXKarollled cpeze: OLEHKAa JKOJIOro-
reoxuMuueckux u3Mepenuit [Tekcr] : coopuuk 3amau / B. A. Anekceenko, A. B. CyBopuHos, E.
B. BnacoBa. - Mocksa : Jloroc, 2011. - 216 c. ; nHer. - Pexxum gocryma: 3bC "Pykout". -
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Heorpanuu. nocrym. - ISBN 978-5-98704-574-9

JlonmosHuTeEIbHAS:

1. Tonanosa, O. B. Xumus okpyxaromieii cpenbl: yuebroe mocobue ans By3os / O. B.
Tomanosa, JI. A. [lumaeBa.— 4-¢ uza., crep.— Cankr-IlerepOypr: Jlans, 2021.— 160 c¢.—
ISBN 978-5-8114-8730-1.— Texkct: anekrpoHHbsld // Jlaub: 31eKTpOHHO-OMOIMOTEYHAS
cucrema.— URL: https://e.lanbook.com/book/179620 (nata obpamienus: 28.06.2022).— Pexum
J0cTyna: ISl aBTOPU3. 0JIb30BaTENEH.

2. Komanéra, E. B. ArpomanmmadroBeneHue u reoxumus JaHamadToB : ydeOHOE
nocobue i By30B / E. B. Koanésa, B. M. CrenanoBa. — Cankr-IletepOypr : Jlanb, 2022. —
144 c¢. — ISBN 978-5-8114-9358-6. — TekcT : ayeKTpoHHBIN // JlaHb : 53JIE€KTpOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/221168 (mara oOpameHus:
28.06.2022). — Pexxum gocTyna: ik aBTOPHU3. MOJIB30BATENCH.

3. Pabyxumn, 0. U. T'eoxumust. Onpenenenusi, MOHATHS, TEPMHUHBI | yueOHOE 1Tocodue st
By30B / O. 1. Pa6yxun, H. II. ITomopnieBa. — Canxkr-IletepOypr : Jlanp, 2022. — 568 c¢. —
ISBN 978-5-8114-9468-2. — TekcT : 3neKTpoHHBIH / JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/233240 (mara obOpamenus: 28.06.2022). —
Pexxum noctyna: g aBTopu3. M0JIb30BATENEH.

4. Ilyxnapesuy, B. b. BBenenue B xumuto okpy»karorieit cpezst [Tekcr] : yue6. mocodue
/ B.b. IlyxnapeBuu, C.A. BonpmakoBa ; M-Bo o6pa3oBanust Poc. @ex.; Upkyrt. roc. nex. yH-T. -
Upkytck : U3n-Bo UT'TLY, 2002. - 111 c. ; 21 cm. - bubmuorp.: c. 107-109. - ISBN 5-85827-049-
2

5. Cragnuukuit, I'. B. Okonorus : YueOnuk / I'. B. Cragaunkuii. - 9-¢ u3a., nepepad. u
nor. - CIIO. : Xumuznart, 2007. - 295 c. : uin. ; 21 cM. - bubnuorp.: c. 289-291. - ISBN 5-93808-
128-9

6. Bonbxun, B. B. O6mas xumus. M30pannbie riassl : yueod. mocooue / B. B. BonpxuH. -
2-e u3g., nepepad. u goim. - CIIO. : Jlanb, 2008. - 378 c. : un. ; 24 cMm. - (YueOHHUKHU IS BY3OB.
CrnenuanbHas jurepaTtypa). - bubnuorp. B konue raas. - bubmuorp.: ¢. 335. - [Ipeam. ykas.: c.
358-378 . - ISBN 978-5-8114-0831-3

7. Apyros, 0. C.. Dxcnpecc-aHann3 3KOJIOTHIECKUX MPpod [DnekTpoHHbI pecype] / HO.
C. HOpyros, A. I'. MypasbeB, A. A. Poaun. - Mocksa : bunom. Jlaboparopus 3Hanwmii, 2010. -
424 c. : . - (Meronp! B xumun). - Pexxum nocryna: 9bC "U3zgarensctBo "Jlans". - Heorpanuy.
noctym. - bubnuorp. B konue 1. - ISBN 978-5-9963-0200-0.

8. 3unos, E. A. Xumus oxpyxaromieid cpespl [DIeKTpOHHBIM pecypc] : yueb. mocodue /
E. A. 3wmios. - OBK. - Hpkyrck : UT'Y, 2006. - Pexum nocryna: OU3 "bubmuorex". -
Heorpanuu. noctyn. - ISBN 5-9624-0091-7.

0) 0a3bl TaHHBIX, HH(POPMANMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

HHuTepHeT-pecypchl 0 OXpaHe OKPYKAIOIIeH cpebl (WWWw.seu.ru)

[Ipupona u okpy:xaromas cpena (www.weblist.ru)

MUHUCTEPCTBO MPUPOIHBIX PECYPCOB U dKooruu PO (www.mnr.gov.ru)

I'ocynapcTBeHHBIM JIOKJI1a ] 0 COCTOSIHUM OKpPY’KaroIen cpensl
(www.ecocom.ru/arhiv/ecocom/officinf.html)

«Poccus B okpyKaromeM Mupe» (€KeroJHUK) (Www.eco-mnepu.narod.ru/book)

http://geo.web.ru/db/msg.html?mid=1171496 — T'eoxumusi U30TONOB PAAHMOAKTUBHBIX
DJIEMEHTOB;

http://geo.web.ru/db/glossary.html?s=121102000 — CioBapb reoIOTHYECKUX TEPMHUHOB

http://www.geochemsoc.org/ - odurnuanpHbii caliT «['eoxuMmuueckoro cooOIIecTBa»
(Geochemical Society)

http://www.elsevier.com/wps/find/journaldescription.cws_home/503324/description#desc
ription - Chemical Geology
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www.cbsafety.ru - HWHpopManMOHHO-aHATUTHYECKUH JKypHan "Xumudeckas U
Omosnoruveckasi 0e30MacHOCTh".

VIMATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI
MoAayJisl)

6.1. YueOHO-12a00paTopHOE 000py/I0BaHUE:

JIeKIMOHHBIE 3aHATHA TPOXOAAT B ayautopun Ha 30 TMOCAaJOYHBIX MeECT ¢
MYJIbTUMEANHHBIM 00OpYJIOBaHHEM W Y4eOHOU MeOenbro. JIJisi BBIMOTHEHHS] MPAKTHYSCKHX
paboT mpuUMeHsIeTCs ClieAyIoNIee 000pyI0BaHuUE:

HpaKTI/I‘-IeCKI/IC 3aHATUA, Tpe6y}oume HCIIOJIB30BaHUA TICPCOHAIBHBIX KOMIIBIOTCPOB
MPOXOJAT B KOMITBIOTEPHOM KJ1acce Ha 14 1ocaouHbIX MECT.

6.2. IIporpamMHoOe obecnieuenue:

HE MPEITyCMOTPEHO

6.3. Texunueckue M 3J1eKTPOHHbIE CPeCTBA:
VYueOHbIii MaTepHal MoJaeTcsi ¢ UCIOIb30BaHUEM COBPEMEHHBIX CPEACTB BH3YaJIM3alUU C
NPUMEHEHHEM MYJIBTUMEIUHHOTO 000pY0BaHMSI.

[lepcoHanbHbIC KOMITBIOTEPHI IS BBITIOJIHEHUS MPAKTHYECKHMX W CaMOCTOSTEIBHBIX
pabor.

VII.OBPA3OBATEJIBHBIE TEXHOJIOTI'NHU

[IpenonaBanre  TUCHMIUIMHBI ~ BEIETCS C  NPUMEHEHHEM  CIEAYIOIIHMX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTUMA:

HNudopManuoHHBbIe TEXHOJOTHH: MCIIOJIB30BAaHUE DSJIEKTPOHHBIX 00pa30BaTENbHBIX
pecypcoB Ipu IMOATOTOBKE K 3aHATHSAM, 3aHSATHS COIPOBOXKAAIOTCS MYJIbTUMEIUNHBIMU
IPE3EeHTAlUSIMHU, IPOCMOTPOM POJIMKOB 110 MPOXOJUMBIM TEMaM.

IIpoexkTHasi TEXHOJOTHs: OPraHU3aLMsg CaMOCTOSITEIbHOM pabOThl CTYJIEHTOB, KOIJa
o0yuyeHHe MPOUCXOAMUT B Ipoliecce NeSITEeIbHOCTH, HAlpaBJIEHHON Ha pa3pellieHue MpoOiieMsl,
BO3HUKIIICH B X0JI€ H3yUYCHHUS TEMbI

IIpoGsemHoe oOyyeHHe: CTUMYJIHPOBAHME CTYACHTOB K  CaMOCTOSITEIbHOMY
NPUOOPETEHUIO 3HAHUN, HEOOXOJUMBIX JJIsi PEIIEHUs] KOHKPETHOW MpOOJIEMbI, €r0 3JIE€MEHTHI
WCIIOJIb3YIOTCS B XOZIE€ 3aHATHI.

KonTekcTHOE 00yueHHMe: MOTUBALIMS CTY/I€HTOB K YCBOSHHUIO 3HAHUN MTyTEM BBISBIICHUS
CBsi3ell MEX1y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHUEM;

OOyyeHHe Ha OCHOBe ONBITA: AKTHBM3AILMs [MO3HABATEIbHON JEATEILHOCTH CTYAECHTA
IPOBOJUTCS 33 CUET ACCOLMALIUN U COOCTBEHHOTO OTIBITA.

OO0y4yeHne KPUTHYECKOMY MBINLICHHIO: TIOCTPOEHUE 3aHATHA IO ONPEAEICHHOMY
QITOPUTMY — TIOCJIEIOBATEIbHO, B COOTBETCTBMM C TpeMs (azaMu: BBI3OB, OCMBICICHHE U
pednekcus. Llenp naHHON 00pa3oBaTENbHON TEXHOJIOTMH — Pa3BUTHE MBICIUTEIbHBIX HABBIKOB
o0yyaromuxcs, HEOOXOAUMBIX HE TOJIBKO IPU U3yUYE€HUHU Y4EOHBIX NMPEAMETOB, HO U B OOBIYHOMN
KHU3HU, U B NPOGECCHOHATIBHON JeATeNbHOCTH (YMEHHE MPUHUMAaTh B3BELICHHbIE PELICHHUS,
pabortath ¢ uHpopManUen u ap.).

CraHuuoHHOe oOy4eHHe: OpraHu3alUsl LEJCHANpaBICHHOW M  IUIAHOMEPHOI
CaMOCTOSITENIbHOM  pabOThl CTYJIEHTOB Ha 3aHATHM B MHUHHU-TpyNIax B Lesax Oouee
3 PEKTUBHOTO YCBOGHHSI MPOXOAMMOro MaTepuana, Korja Kaxjaas TpyIa BbIOMpPAeT CBOIO
00pa30BaTeNbHYI0 TPAEKTOPUIO, U CTYJEHTHI CAMH OLIEHUBAIOT CBOIO padoTy.

ITpu n3ydeHnn TUCUUIUIMHBI TPETYyCMOTPEHBI:

1) nexuuu ¢ npuMeHeHHeM 00bCHUTEIbHO—MIITIOCTPATUBHBIX TEXHOJIOTHIA;

2) camocTosTeNbHas paboTa CTyI€HTOB, BKJIIOYAIOIAs MMOJATOTOBKY K 3aHATHIM B (hopme
U3Y4YEHHUsS] TEOPETHYECKOro MaTepuaia JIeKIIMHM, MOJArOTOBKY, K TEKYLIEMY KOHTpPOJIIO
YCIEBAEMOCTH;

3) KOHCYJbTHUPOBAHHE CTYJEHTOB IO H3Y4YaeMbIM TEOPETHUECKUM M TNPAKTUYECKUM
BOIIpOCaM.
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HaumeHoBaHMe TeM 3aHATHH ¢ HCMOJIb30BAHNEM AKTHUBHBIX (GOPM 00y4eHU s :

®dopma / MeTop
Ne Tema 3aHsTUS Bun 3anstus UHTEPAKTUBHOTO Kouin-Bo yacoB
o0y4eHust
Beenenue
[Ipenmer, 3amauu, Texis HudopMannoHHbe 1
1 | MeToxbI TEXHOJIOTHH
TeOXUMUHU
®DakTopsl U
dbopmbl Jlexus/ HNndpopmannonusie
2 | MHIpaLUH. CaMOCTOATEIbHAA TEXHOJIOTUH/ 1/1
TeoxumMuyeckue pabota KOHTEKCTHOE 00yUYeHUE
Oapbepsl
Jlexrus/
H WudopmanmonHsie
HpaKTHYECKas
['eoxumus TEXHOJIOTHH/
3 pabota/ 1/1/2
auTochepsl CTaHIMOHHOE 00y4YeHHe/
CaMoCTOsITeIbHAS
KOHTEKCTHOE 00yUYeHHE
pabora
Jlexnus/
I'eoxumus HNudopmanmonHbie
4 o CaMOCTOSITeNIbHAS TEXHONOMI 1/2
atMocdepsl pa6ota
Jlexrus/ WNudopmarnmonnsie
I'eoxumus 1 bopman
5 CaMOCTOSITeTIbHASL | TEXHOJIOTHUH/ 2/2
ruapochepbl
pabora KOHTEKCTHOE 00y4eHHe
I'eoxumus "
HPOpMallMOHHBIC
ounocheps! u Jlexuus/ (opwan
TEXHOJIOTHH/
6 | npyrux HpaKTHYECKast 1/2/2
5 pabora CTaHIMOHHOE 00yueHue/
MOKOCHBIX KOHTEKCTHOE 00y4eHHUe
CHUCTEM
['eoxumus Jlexrus/ WndopmanmoHHble
7 | IpUPOJHBIX CaMOCTOATENbHAsA | TEXHOJIOTHH/ 2/1
JaHmadToB pabota KOHTEKCTHOE 00yUYeHHE
['eoxumus
TEXHOI'eHe3a U Jercts/ Hudopmarmontsie
8 poOIIeMHOE pMarl 2/2
TEXHOTE€HHBIX TEXHOJIOTUH
o0ydeHue
Ja"aAmagpToB
PernonansHas
Jlexnms/ Nudpopmanmonusie
reOXUMUs
9 . MpaKTHYeCcKast TEXHOJIOTHH/ 2/4
KpYyXK 171
OKpYZKatoIe pabota CTaHIIMOHHOE 00yUYeHHE
cpenbl
DKoJoro-
TeOXUMUYECKUI Jlexrus/ WndopmanmoHHble
10 | MOHUTOPHHTI U CaMOCTOATENbHAA | TEXHOJIOTUH/ 2/2
KapTorpa(I)Hp()BaH pa60Ta KOHTCEKCTHOC 06yquI/1e
ue

HToro yacos

(%]
A

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U

MMPOMEXYTOYHOM ATTECTAIIUA

8.1 Ouenounnie matepuajnl (OM):
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OyeHnounvie mamepuanvl 01 6X00H020 KOHMPOJisi — HE TIPEyCMOTPEHBI.

OyeHnounvle mamepuanvl mekyue2o KOHmpoJis. Y CTHBIA OIPOC, KOHTPOJIbHBIE pabOThI

Tema wim pasnen
JUCLUTIIUHBI

Iloka3arenn

Kpurepuii onieHuBaHus

dopMupyemble
KOMIIETCHIINH
U UHJUKATOPBI

BBenenue

[Ipenmer, 3agauu, METOIbI

I'COXHUMHUHU

3HaeT OCHOBHBIE
TIOHSATHS M ONPEICIICHUS

Bnageer wmarepuaiom
JAHHOTO pa3zena.
3HaeT  OTBETHI  HA
KOHTPOJIbHbBIE
BOIPOCHL.

T[1K-2
NKnko2.1

®akTtopsl U HOpMBI
MUTPALHH.

I'eoxummuueckue Gapbepbl

3HaeT OCHOBHEIE
HOHSTHS 1
OTIpE/ICIICHUSI.

Bnageer wmarepuaiom
JAHHOTO pa3jena.
3HaeT OTBETHl  Ha
KOHTPOJIbHbBIE
BOIIPOCHI.

I[1IK-2
NJKnk2.1

I'eoxumust mutochepsl

3HAaEeT OCHOBHBIE
MOHSATHUS M ONPEICICHUS

Bnageer wmarepuaiom
JTAHHOTO pa3jiena.
3HaeT  OTBETHI  Ha
KOHTPOJIbHbIE
BOIIPOCHI.

Brimonnun
CaMOCTOATEIIbHYIO
paboTy ¢ OIEHKOH He
HHKE
«YJIOBJICTBOPUTEIIHLHO.

T[1K-2
NKnko2.1

I'eoxumust atMmocdepbl

3HAaEeT OCHOBHBIE
MIOHSATHUS M ONPEICICHUS

Bnageer wmarepuaiom
JTAHHOTO pa3jiena.
3HaeT  OTBETHI  Ha
KOHTPOJIbHBIE
BOIIPOCHI.

Brimonaun
MPaKTUUECKYI0 PaboTy
C OIICHKOH HE HIXE
«YJIOBJIETBOPUTEILHOY.

T[1K-2
NKnk2.1

I'eoxumus ruapochepsbl

3HaeT OCHOBHEIE
TIOHSATHS ¥ OTIPEICIICHUS

Bnaneer Matepuanaom
JTaHHOTO pazzena.
3HaeT  OTBETHl  Ha
KOHTPOJIbHBIC
BOITPOCHI.

[1K-2
MK k2.1

I'eoxumus Guocheps! u
IPYTUX OMOKOCHBIX
cHCTEM

3HAaeT OCHOBHBIE
MIOHATUS U OTIPE/ICTICHUS

Bnageer wmarepuaiom
JAHHOTO pa3fena.
3HaeT  OTBETHl  HA
KOHTPOJIbHbBIE
BOIIPOCHL.

T[1K-2
NKnk2.1

I'eoxumust MpUPOAHBIX
naHamagpToB

3HaeT OCHOBHLIE
[IOHSTHUS U
OTIpeIeIIeHUSI.

Bnageer wmarepuaniom
JTAaHHOTO pa3jiena.
3HaeT  OTBETHl  Ha
KOHTPOJIbHBIE
BOIIPOCHI.

Brmmomann

[1K-2
MK k2.1
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Tema nim pazgen
M CITATIIMHEBI

Iloka3arenn

Kpurepuii onieHnBaHus

®opMupyembie
KOMIIETCHIINH
Y UHJUKATOPBI

MPaKTUYECKYI0 PaboTy
C OLIEHKOM HE HIDKE
«YJIOBJIETBOPUTEIHLHOY.

3HaeT OCHOBHEIE Bnaneer wmarepuainiom | I1K-2
MOHATHA U ONIPENIETIEHUS | JAHHOIO pas3zena. NKnk2.1
3HaeT OTBETEHI Ha
KOHTPOJIbHbBIE
I'eoxuMus TexHorenesa u
BOITPOCHI.
TEXHOIEHHBIX
Brimoaaun
naHamagpToB
CaMOCTOSTEIIbHYIO
paboTy C OIEHKON He
HIKE
«YJIOBJICTBOPUTEIHLHOY.
3HaeT OCHOBHEIE Bnangeer wmarepuanom | [1K-2
PernonanbHas reoxumusi | IOHATHA U ONPEACIICHUS | JAHHOTO pa3zena. NKmk2.1
OKpYKarollen cpeibl 3HaeT  OTBETHI Ha
KOHTPOJILHBIE BOIIPOCHI
3HaeT OCHOBHEIE Bnangeer wmarepuanom | [1K-2
MOHATHA U ONIPENICTICHUS | JAHHOTO pas3zena. NKnk2.1

DKOJI0ro-re0OXUMHYECKUN
MOHUTOPUHT
KapTorpapupoBaHue

3HaeT  OTBETHl  Ha
KOHTPOJIbHBIE
BOIIPOCHI.

Brmomann
IPAaKTHYECKYI0 paboTy
C OIICHKOM He HIKe
«YJOBJIETBOPUTEIBLHOY.

Marepuansl AJsi NPOBEJACHHS TEKYLIEro KOHTPOJISi 3HAHHI CTYIEHTOB (YCTHOIO

ompoca:

Tewma. I'eoxumus atmocgepsl. Bo3nymnas Murpanus

ITapHHUKOBBIC

ras3bl.

KakoBbl mpUYMHBI CyIIECTBOBAHUS MAPHUKOBOTO 3¢ dexra?
Oxapakrepu3yiiTe pojb BOJSHOTO apa B HIapHUKOBOM 3] dexTe.

CpaBHuTe BKJIaJ

AHTPONOTCHHBIX HCTOYHHUKH B SMUCCHUIO 3THUX I'a30B B aTMocq)CPY?

1.
2.
3. KakoBa posib yIJIEKHCIIOT0 ra3a B MapHUKOBOM 3 dekre.
4. Oxapaxrtepusyite Jpyrue
5. Kak Bo3aeicTBYIOT a3p030J11 Ha TApHUKOBBIN 3P PeKT?
6.
s dexra.
7. KakoBo 3HaueHHE 030HOBOTO €047
8. IlepeuncauTe NpUYMHBI pa3pyLIEHUs 030HOBOTO CIIOS.
9. Kakyto posb urpaer TpornocgepHsiii 030H?
10. TIpuurnbl 00pa3oBaHMs KUCIOTHBIX OCa/IKOB.
11

. HCpC‘-II/ICJ'II/ITe OCHOBHBIC ITOCICACTBUA aunnmbnxaunn IPpHUPOAHBIX CUCTEM.

Tema. I'eoxumus ruapocdepsl. Boqnas murpanus.
1. KakoBBI OCHOBHBIE HCTOYHHMKH 3arpsi3HEHUS] MUpPOBOTO OKeaHa.
2. KakoBbI OCHOBHBIE 3arpsi3HUTENN MUPOBOTO OKEaHa.
3.T'eoxuMuueckre nocaeACTBUs 3arpsisHeHuss MupoBoro okeana HeTenpoayKTaMu.
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1.

4. I'e0XMMHYECKHE MOCIEICTBUA 3arpsi3HEHU MUPOBOT0 OKeaHa TSHKEIbIMU METAJIJIAMH.
5. T'eoxuMuueckure MocaeCTBUSA TEILUIOBOTO 3arpsi3HEHUS MUPOBOTO OKeaHa.
6.'eoxumMuueckue  TMOCIAEACTBUS  3arpsA3HeHUs MuUpoOBOro OkeaHa  OPraHMYECKUMU

3arpsA3HUTCIIIMU.

7. HOCJ’IG,I[CTBI/IH PaaroOaKTUBHOI'O 3arpsA3HCHUA MI/IpOBOFO OKC€aHa.

Tema. I'eoxumMusi NpUPOAHBIX JAHAMIAPTOB
JaiiTe ompeneneHWe TOHATUS «3JEMEHTapHBIA JaHImadT» H  «KTCOXUMHUYECKUN

nauamadgT». KakoBo COOTHOIIEHHE STUX TIOHITHIA?

AN

[Tepeuncnure ocHOBHBIE (DakTOpBI HOpMUPOBAHUS JaHIIA(TOB.

YTo 1oI0’KEeHO B OCHOBY KJlacCH(HUKaIUK XUMUIeCKuX dyieMeHToB A.U. [lepenpmana?
OxapaktepHu3yiiTe pacrnpeielIeHie XUMUYECKUX IEMEHTOB B JIaHaAmagre.

[lepeuncnure OCHOBHBIE MPUHIIUITBI TEOXUMUYECKON Kilaccu(UKaluy JaHamapToB.
CpaBHuTe KiacCH(UKAMM 3JIEMEHTApHBIX M TEOXMMHUYECKUX JaHamadroB. B uem

CXOACTBO U B UEM pa3J'II/I‘II/Ie?

7. KakoBsl 00111€ 4epThl FTEOXUMHUU TYMHUIHBIX U CEMUTYMUIHBIX JaHAAPTOB?

8. Yto 001iero B reOXMMHUHU Pa3IMYHbIX apUIHBIX JIAHAWAPTOB (CTemne, MyCThIHb, IPepuil 1

zp.)

Tema. I'eoxumusi TexHOTeHe3a M TEXHOTeHHBIX JaHAIaA(TOB

1. Kakue yyactku 6uocdepsl cieyeT OTHOCUTD K CEJIbCKOXO035HCTBEHHBIM JIaHmapTam?

2. Yem ompenensioTCs BaXHEUIIME OCOOCHHOCTM MUTpAIlMM 3JEMEHTOB B Ipeaenax
CeJIbCKOXO035IICTBEHHBIX JaHadToB?

3. JKuBoTHOBOIYECKHE JTaHAIIA(THI.

4. Kak BIMAIOT MEIUOpAllMOHHBIE MEPONPHUATHS Ha MPOLECChl MUTPAlMU XUMHYECKUX
3JIEMEHTOB B MpeEieiaX CeIbCKOX03I1CTBEHHbIX JaHIIapTOB?

5. Tlectunmapl 1 0OCOOEHHOCTH X MUTpAIKK B Orochepe.

6. OxapakTepus3yiTe NpPOLECChl MUTPAIMM MHHEPAJIBHBIX M OPTraHUYECKUX YIOOpeHuil B
CeNIbCKOXO035ICTBEHHBIX JJaHAa(Tax.

7. Kak BIHAIOT MpOLECCHl 3PO3UM HAa MUTpAlMI0 XUMUYEeCKuX 31eMeHToB? Kak mpu stom
M3MEHSIOTCS] OCHOBHBIE TIOKA3aTeIN MUTpalun?

8. OxapakTepusyiiTe OCOOCHHOCTH MHIpAIlUU XUMHUYECKHUX JJIEMEHTOB B JIECOTEXHHUYECKUX
na"magdrax.

9. CpaBHuTE C 0COOEHHOCTSMU MUTPAIIUH B IPUPOIHBIX JIECHBIX JIaHAMIA(TaX.

Tema. 'eoxuMHusl TEXHOTeHe3a U TEXHOTEHHBIX JAHAIIAPTOB. AKBaJIbHbIE JAHAIIA(THI

1.
2.

(O8]

~

ITo kakuM mpHU3HAKaM KJIacCU(UIUPYIOT BOAHBIE JaH A ThI?

OxapakTepu3yiiTe OCOOCHHOCTH MUTPAMM XUMHUYECKUX DJEMEHTOB B  YCJIOBHUSX
TEXHOT€HHOI'O 3arpsI3HEHUS PEK.

B uem ocobenHocTH MHUTI'palui XUMHUYCCKUX 3JICMCHTOB B HCKYCCTBCHHBIX BOI[OTOKaX?
KakoBbl reoxumuueckue 0CoOCHHOCTH BojoxpaHuiuim? CpaBHUTE ¢ T€OXMMHUYECKHUMHU
0COOEHHOCTSIMU MPUPOTHBIX BOJIOEMOB.

OxapakTepu3yiTe TeOXUMHUECKHE 0COOEHHOCTH MUIPAIlUH 3JIEMEHTOB B pynax. CpaBHUTE
C BOJOXPaHWIUILAMH U 03€paMH.

['eoxumuyeckne aHOMaIuM B aKBAJIbHBIX JaHIIaTaXx.

[IpoGnems! 3arpsizHeHnss MUpPOBOro oKeaHa.

TexHoreHHbIe reoXuMUUecKre Oapbepsl B aKBaIbHBIX JaHAmadrax. Mx ocobeHHOCTH.

Tema. IK0/10r0-re0OXuMHU4eCKUii MOHUTOPHHT U KapTorpagupoBaHue

l.
2.
3.

[ToueMy BakHa KOMIUIEKCHOCTb OLIEHKHA COCTOSIHUSI OKPYKAIOIIEe cpeabl?
HazoBute ocHOBHBIE BU/IBI aHTPOIIOTEHHBIX U3MEHEHUH B Onocdepe.
KakoBbI 0CHOBHBIE TPeOOBAHHUS K IKOJIOTO-TEOXUMUYECKON OIIEHKE COCTOSIHUS Orocdepn?
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4. U3 kakux BaXXHEUIIHNX 3JIEMEHTOB COCTOUT KOMILUIEKCHAsI OLIEHKA COCTOSHUSI TEPPUTOPHUU ?

B uem Henocratku ucnonb3oBanus [1JIK kak KOHTPOJIBHBIX BEIMYMH IPHU KOJIMYECTBEHHOU

OLICHKE COCTOSIHUSI OKpY Karoulei cpebl O0NbIINX TePPUTOPUii?

6. Kak npoBoauTcs KOJIMYECTBEHHAs OLIEHKA COCTOSIHUS OKPYXKarollel cpenbl?

7. Kakue BenuuuHbl HauOoliee MpUEeMIIEMbl KaK HOPMHPYIOIIME MMOKa3aTeau IJs OTICIbHBIX
KpPYIHbBIX PETHOHOB?

8. CdopmynupyiiTe OCHOBHBIC MPUHIIMITBI KOJMYECTBEHHON OIEHKH COCTOSIHHS OKPY’KarOIIeH
Cpebl.

9. Ilpu momouM KaKMX SKOJOrO-F€OXMMHUYECKHUX IMOKa3aTele MOXHO OOBEKTHBHO OLEHUTH
HKOJIOTO-TE€OXUMHUYECKYI0 0OCTAaHOBKY Ha Pa3IMYHBIX TEPPUTOPHUSIX?

W

B()l'[pOCLI JUIS1 CAMOCTOATEIbHOM MOATOTOBKH:

Tema. O0beKT, NpeaMeT, 3a1a44 U MeTOAbl reoXuMnu. OCHOBHbIE MOHSATHSA
reoXuMHuHu

1. Iloyemy reoxummsi Kak cCaMOCTOSITENIbHAs OTPACib 3HAHUS BO3HUKJIA TOJIBKO B 20 Beke?

2. KaxoBbI 00BEKT ¥ MPEeIMET N3YUYCHUSI TEOXUMHHU OKPY KaAIOIIEeH Cpeapl?

3. Hcropus popMupoBaHHs TEOXUMUH KaK CAMOCTOSTEIbHON HayKu. OCHOBONOJIO0KHUKH
TFE€OXUMHUH.

Kak u3meHsnmuch NIpUOPUTETHBIE LIEIHU U 3a/1a4l T€OXMMUU Ha Pa3HbIX ATalax €€ pa3BUTUA?

Pacckaxute o posin B.J. BepHaackoro B pa3BUTHM HAYKH.

Kakyo poiib ceirpana Hay4Has nestesnbHocTh A.E. @epcmana B pa3BUTHHM FEOXUMHUU?

Kakoii Bkitag B pazsutue reoxumuu BHecau @.Y. Knapk u B.M. T'ongmumunr?

. B 4eM pasHuna MexIy «XUMHYECKUM» U «T€OXUMUYECKUM» MBbIIIIEHHEM 110 A 1.

[Tepenbmany?

XNk

Tema. ®akTopsbl 1 popmbl Murpaumnu. I'eoxumMudeckue 6apbepbl

Kakue Buibl MUrpaliuii XMMHUYECKHUX 3JIEMEHTOB XapaKTEepHBI Ul HALIEH IIaHeThl?

KakoBbI npuHLIMIIBI BBIACIICHUS BUAOB MUTpalun?.

Kakue paxTopsl onpenensoT MUTpaliiio XUMUYECKUX JIEMEHTOB B 3¢MHOU Kope?

Kakue pakTopsl MUrpaliuy Ha3bIBAlOT BHYTPEHHUMH ?

Uro nonpaszymeBaeTcs 1o/l BHEHIHUMH (aKkTopaMu MUTpauu?

Kak BIHAIOT Npoliecchl palMO0aKTUBHOTO pacliaja Ha MUTPALMI0 XUMHUYECKUX 3JIEMEHTOB?

Kakoe 3HaueHne nMeeT KOHIIEHTpAIs BOJJOPOJIHBIX HOHOB B ITPOLIECCE MUTPALIUU
XMMHYECKHX 3JIEMEHTOB B I104Bax? B BOJAX?

8. Haiite hopmynupoBKy BToporo mpasuia [lepenpMana 0 «Beaylux 3JIeMEHTax»

9. Pacckaxxute 00 OCHOBHBIX THIIaX FreOXMMHYECKHX OapbepoB. Ha kakue kiacchl OHU
paznensitorcsi?

10. KakuMu BeTMUMHAMHU MOXKHO KOJIMYECTBEHHO 0XapaKTepPHU30BaTh N'€OXUMHUUYECKHE Oapbepbl?

11. Kakue 351eMEeHTBI Ha3bIBAIOT H30BITOYHBIMH, KaKUE - HETOCTATOYHBIMH ?

12. Pacckaxkute 0 kiaccupukanuu GU3NKO-XUMHUECKUX OaphepoB.

13. B xakux ycnoBusax GopMUpPYIOTCS MEXaHUYECKHE Oapbephl /171 BEIIECTB MEepEeMEIA0IINXCs
B BOJHBIX ITOTOKaX? B BO3AYIIHBIX IIOTOKaX?

14. Kak o6pa3yroTcst colaibHble 0apbephl?

15. Kakue 6apbepbl Ha3bIBalOT KOMILJIEKCHBIMHU? B 4eM UX oTanuue OT JBYCTOPOHHUX
O6apbepoB?

Nk =

Tema. I'eoxumust inTocheppl. 3aKOHOMEPHOCTH PACIPOCTPAHEHHS YJICMEHTOB B
aurocdepe

1. JlaiiTe onpenenaeHue NOHATHIO «KJIAPK». Pa3HOBUIHOCTH KIIapKOB.
2. Yro Memiaer onpeaenuTh TOUYHbIE BEIUUNHBI KIIAPKOB 3€MHOM KOpHI?
3. HasoBure nsTh caMbIX paCIPOCTPAHEHHBIX U IISITh CAMBIX PEIKHUX 3JIEMEHTOB 36MHON KOPBI.
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4. Yem «peaxue pacCessHHbIE JIEMEHTBD) OTIMYAOTCS OT «PEAKUX DJIEMEHTOBY»? IPUBEAUTE
MIPUMEPHI TE€X U IPYTHUX.

Kaxkue sanemeHTsl OTHOCATCS K MakpoanemeHnTam? K Mukposnementam?

KakoBa cBsI3b KJIapKOB 3JIEMEHTOB CO CTPOEHUEM MX aTOMOB?

OxapakTepu3yiTe TeOXUMUIECKYI0 Kitaccudukanuro dyemenToB B.1. Bepnaackoro.

KakoBbI mpUHITUIIBI KITACCU(PHUKAIIMA XUMUYEeCKHX 31eMeHToB B.M. [Nonnmmunra?

Kakwue eme reoxumudeckue kinaccuukanyuy XMUMHUYECKUX 3JieMeHTOB Brl 3HaeTe?

0. O6BsicHHTE, UTO TaKoe aO0COMIOTHBIN pa3dpoC KIAPKOB AIeMeHTa B mopojaax. Kakosa
HE0OXOIUMOCTb HaXOXKACHUS STOM BETUUUHBI?

11. YTo Takoe OTHOCUTEIBHBIN pa3dpoc KIApKOBOTO COMIEpKaHuUs deMeHTa B opojie? Kakosa
HE00XOIUMOCTh HAaX0XACHHUS ATOTO [TOKa3aTesl 3JeMEHTA.

e R B

Tema. I'eoxumust armocdepsl. I'100anbHbIe TPOOJIEMBI

1. KakoBbI IpUYMHBI CYIIECTBOBAHUS MAPHUKOBOIO 3 dekra?

2. OxapaxTepu3syiiTe posib BOJISHOTO Napa B MAPHUKOBOM 3¢ dekTe.

3. KaxkoBa pouib yriaekucioro rasa B mapHukoBoM 3 dexre. [lepeuncnnre BO3MOKHbBIE
MPUYMHBI OBBIIICHUS KOHIIEHTPAILIUH 3TOTO Ta3a.

4. Oxapakrepusyite Ipyrue napHUKoBbIe Ta3bl. CpaBHUTE BKIJIA] IPUPOTHBIX U
AQHTPOIIOTEHHBIX UCTOYHUKH B IMHUCCHUIO 3TUX T'a30B B aTMochepy?

5. Kak Bo3aeiCTBYIOT a3p030i11 Ha TApPHUKOBBIN 2P PeKT?

6. OxapakTepusyiTe ClIeHapUuH THAPOKIMMATUUECKUX U IPUPOAHBIX [TOCIIEICTBUI
aHTPOMOTEHHOT0 MAPHUKOBOTO 3 deKTa.
KakoBo 3HaueHre 030HOBOTO CII0s1?
[lepeuncnure NpUYUHBI AETPaalldd O30HOBOTO CIIOSL.
Kakyto poisib urpaer TpornocgepHsiii 030H?

. [IprunHbl 00pa3oBaHus KUCIOTHBIX OCAIKOB.

. [lepeuncnure OCHOBHBIC IMOCIICICTBUS Al AH(PHKAITIN SKOCHEpPHI.

— = \O 0 ]

Tema. I'eoxuMusi NPUPOAHBIX JAHTAPTOB

JlaiiTe onpeesieHrne MOHATHS «3JIEMEHTAPHBIN JTaHAMAPT» U «KTCOXUMUYICCKHUH JTaHAmadT.

[Tepeuncnure ocHOBHBIE (PakTOPBI (hOpMHUPOBAHUS TAaHAMIADTOB.

UTo 1mos0keH0 B OCHOBY Kilaccudukanuu xuMmuueckux snemeHToB A.U. Ilepensmana?

Oxapakrepu3syiite pacrnpeaeneHue XMMUYECKUX AIEMEHTOB B JlaHmadre.

[lepeuncnruTe OCHOBHBIE MPUHIIUITB TEOXUMUYECKOHN Kilaccu(UKanuu JaHamadToB.

CpaBHuTe Ki1accuuKayy SJIeMEHTapHBIX U TEOXUMHYECKHX JIaHamadToB. B ueM cxoacTBo
U B 4eM paznuuue?

7. KakoBsl 00111€ 4epThl TEOXUMHUH TYMUTHBIX ¥ CEMUTYMUIHBIX JIaHIIIa(pTOB?

8. Uto 001Iero B TEOXUMUU PA3TUYHBIX apUIHBIX JaHAMA(TOB (CTENel, MyCThIHb, IPEPHUH U

J1p.)

AN o

Tema. I'eoxuMus TexHoreHesa

JlaiiTe onpesieieHre MOHATUAM «TEXHOT'eHe3». «Hoochepay.

OxapakTepu3yiTe JBe IPpyIIbl IPOLIECCOB TEXHOTEHE3A.

Yro Takoe TeXHOPHUILHOCTh, KaK OHA U3MEHseTCs?

Pacckakute 0 TEXHOT€HHBIX T€OXUMHUYECKUX Oapbepax, 30HaX BbIIIeTaulBaHMs,
TEXHOT'€HHBIX FEOXUMHYECKUX aHOMAJIMSIX.

5. Kakue nokazaTennu MOKHO OTHECTH K OCHOBHBIM, OIPEIESIONIMM 0COOEHHOCTH MUTPAlluU
9JIEMEHTOB B MepHo (popMupoBaHus Hoochepbl?

6.  Kax uamensiercs 1aqbHOCTh MUTPALIUU XUMUYECKUX JIEMEHTOB B IIepro GOpMUPOBAHUS
Hoocdepsl? [IpuBeauTe npuMepsl.

7. Urto npencrasisieT co00il HHTEHCUBHOCTh TEXHOTEHHOW MUTPAIIUH 3JIEMEHTOB?

1.  OxapakTepusyiTe reOXUMHYECKHE OCOOCHHOCTH TEXHOT€HHBIX CUCTEM.

2. TlepeuncnuTte OCHOBHBIE IPUHIIUIIBI 3KOJIOTO-TEOXMMHYECKOI0 HOPMUPOBAHUS.
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Tema. I'eoxuMusi TeXHOT€HHBIX JaHAIIA(TOB

1. Tlo xakuM mpu3HAKaM KJIACCH(PHUIHUPYIOT BOJHBIC JIAHAIIAPTHI?

2. OxapakrepusyiTe 0COOEHHOCTH MUTPAIIA XUMHYECKHUX IIEMEHTOB B YCIIOBHIX
TEXHOTEHHOTO 3arpsI3HEHUS PEK.

3. B 4em 0cOOEHHOCTH MHUTpAIli XUMHYECKHUX JIEMEHTOB B HCKYCCTBEHHBIX BOJIOTOKAX?
CpaBHUTE C IPUPOAHBIMHU.

4. KaxoBbI TeOXMMHUYECKHE 0COOEHHOCTH BoJOXpaHmni? CpaBHUTE C TEOXUMUYECKUMH
0COOEHHOCTSIMH ITPUPOTHBIX BOJTOEMOB.

5. OxapakTepu3yiTe reOXuMHYECKHEe 0COOEHHOCTH MUTPAIIMH 3JIEMEHTOB B Ipyaax. CpaBHUTE
C BOJIOXPaHWIHIAMU U 03€paMU.

6. T'eoxmMmuyeckne aHOMaJIMU B aKBAIBHBIX JaHAmadTax.

7. IlpoGnemsl 3arps3HEHUs: MUPOBOTO OKeaHa.

8. TexHoreHHble reOXMMUYECKUE Oapbephl B aKBATBHBIX JaHgmadTax. X ocobeHHOCTH.

Tema. IK0y10r0-reoXuMu4ecKnii MOHUTOPHHT

[Touemy Ba’kHa KOMIIJIEKCHOCTb OLIEHKH COCTOSIHUSI OKpY’Karollen cpeapbl?

HazoBute 0cCHOBHBIE BHJIBI aHTPOTIOT€HHBIX H3MEHEHHIA B Orocdepe.

KakoBbl 0cHOBHBIE TpeOOBaHUS K HKOJIOTO-T€OXUMHUYECKOM OLIEHKE COCTOSHUS Ouochepni?

N3 kakux Ba)KHEHIINX 3JIEMEHTOB COCTOMT KOMILIEKCHAsl OLIEHKA COCTOSIHUS TEPPUTOpUN?

B yem HenocraTku ucnonb3oBanus [1JIK kak KOHTPOJIBHBIX BEJIMYMH IPU KOJIUYECTBEHHOM
OLIEHKE COCTOSIHUS OKPYXarollei cpesibl O0JIbIIUX TEPPUTOPUI?

6. Kak nmpoBoaNTCs KOJIMUYECTBEHHAs OLIEHKA COCTOSIHUSI OKPYKatoLel cpeibl?

7. Kakue BenuunHbl Hanbosee NpueMIIeMbl KaKk HOPMUPYIOLME TOKA3aTEeNN )i OTAEIbHBIX
KPYIHBIX PErHOHOB?

8. CdopmynupyiiTe OCHOBHBIE IPHHIUITBI KOJIMYECTBEHHON OLEHKH COCTOSHHSI OKPY KAIOIIEH
cpeapl.

9. Ilpu noMomu Kakux 3K0JIOr0-r€0XUMHUYECKUX MOKa3aTeaeil MOXKHO OOBEKTUBHO OLIEHUTh
9KOJIOTO-T€OXUMHUYECKYI0 OOCTaHOBKY Ha pa3IMYHbIX TEPPUTOPUSIX?

Nk v

IIpuMepHbIH IepeYyeHb BONMPOCOB K 3a4eTy 10 BCeMy Kypcy

1. Tlpeamer U O0OBEKTHI TE€OXMMHUHM OKpyXKawomed cpeapl. MeTolbl TI'eOXMMHYECKHUX

UCCIIEI0BAHUI

Hcropust pa3BUTHSA TE€OXUMHUH.

Bxmag @.V. Knapka, B.M. Bepranckoro, B.M. IN'onnmmuara, A.E. ®@epcmana B pa3Butue

HayKH F€OXUMHH

[TonsiTve «knapk». 3aBUCUMOCTH PaCIPOCTPAHEHHOCTH 3JIEMEHTOB OT ATOMHOT'O HOMEPa

['eoxumnueckue kaaccupukanuu snemeHToB [onamumara.

['eoxumuueckas knaccudukaims sneMeHToB depcmana.

['eoxumuueckast kinaccudukaius eMeHToB BepHaackoro.

["'eoxumuueckas KinaccupUKaIHs JI€eMEHTOB 3aBapUIIKOTO.

['eoxumMuueckuil cocTaB U OCOOEHHOCTH PacHpeesIeHUs XMMHUUECKUX 3JIEMEHTOB B MaHTUU

U sape 3eMIIH.

10. TlonsiTue o dopmMax Murpanuu >JeMeHTOB. BHyTpeHHHE U BHelIHUE (HaKTOPbl MUTpPALUU
JJIEMEHTOB.

11. ITapameTpsl 1 BUBI MUTPALMN XUMUYECKUX 3JIEMEHTOB.

12. 'eoxumuueckue 6apbepsl. MIx npupoaa.

13. MexaHnueckune reoXuMHUIecKue Oapbepbl.

14. ®u3uKo-xMMHYECKHE TeOXUMUYECKHUEe Oapbephl.

15. buorenHsle reoxuMHUEcKHe Oapbephl, COLUAIbHbIE OAPhEPHI.

16. 'eoxumus atmocdepsl. [Ipoucxoxnenue, kiapku. Kinaccuduxanus ra3os.

17. OcobeHHOCTH U (POPMBI MUTPALIUU XUMUYECKUX AJIEMEHTOB B aTMOcdepe.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.

39

['eoxumuueckue mpobseMsl 3arpsizHeHust arMocdepbl. O30HOBBINA SKpPaH.
['eoxumuueckue npooieMsl 3arps3HeHus: arMmocdepsl. [TapHUKOBBIi 3 deKT.
["'eoxumuueckue npodiieMsl 3arps3HeHus aTMochepsl. ALuIUPHUKALHS AaTMOCHEPBI.
['eoxumust ruapocdepsl. [Ipoucxoxaenne, KIapK.

®opmbl U (paKTOPBl MUTPALIUU 3JIEMEHTOB B ruapocdepe.

KucnoTHo-11en0unbIe ycaoBus Kak (JakTop BOJHON MUTPAIUH.
OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIN MOTEHIMAN, KaK (DaKTOp BOJHONW MUTpALIUU.
Munepanuzanusi, Kak pakTop BOJAHON MUTPAIIHH.

Temneparypa, kak GpakTop BOAHON MUTPALHH.

PacTBOpeHHbIE OpraHnYecKre BEIECTBa U HOHHBINA COCTaB, Kak (DaKTOPhI BOJAHOM MUTPAIIHH.
['eoxumust MupoBoro okeana. [IpoGieMsl, CBSI3aHHbIE C AaHTPOIIOI'€HHBIM BO3/1EHCTBUEM.
Oco0eHHOCTH F€OXUMHH ITOBEPXHOCTHBIX U MOJI3EMHBIX BOJ.

HMuTencuBHOCTH BOAHON Murpauuu. Ilokazarenu HOHHOrO CTOKaA.

['eoxumust negocdepsl. [Iponcxoxnenue, KIapku, TUITBI 30HATBHOCTH.

['eoxumust OuoKOCHBIX cucteM. Kopbl BEIBETpUBAHHUSA, HIIBL.

Buocdepa. Knapku u reoxummuueckue QyHKIIUHA KHUBOTO BEIIECTBA.

['eoxumuueckas 3BosoLnus 6Mochepsl.

buonoruueckas poiab MHKpPOJIEMEHTOB. JlepuuuTHble U  HM30BITOYHBIE AJIEMEHTHI.
broreoxumuueckrne NpOBUHLIUN.

bruoreoxnMuyeckue nokazaresu.

broreoxumuueckas 30HaIbHOCTh MHpPOBOrO OKeaHa.

buoreoxumuyeckast 30HATBHOCTh OMOMACCHI U TIPOyKTHBHOCTH CYIIIH.

. DNeMEeHTapHBIN U TEOXUMHUYECKUN JTaHamadT.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

[TpuHIMIBI KTacCU(PUKAIMNA TPUPOAHBIX JIAHAA(TOB.

TexHoreHes kak reoOXMMHU4YecKHi (hakTop. 3arpsi3HEHUE OKPYIKaIOIIEeH Cpebl.
CucremaTuka ropoJCKux JaHAmagdTOB.

['eoxumuueckue 0COOEHHOCTH TOPHOI00BIBAIOIIMX PAHOHOB.
ATrpOTEXHOT€HE3.

['eoxumHuuecKkue aHoOMaJIuM UX Kilaccudukanuu.

AKBaJIbHbIE TEXHOTEHHBIE JIaHIA(THI, UX OCOOEHHOCTH.

ITokxazarenu TeXHOreHe3a.

OntuMu3anys TeXHOTEHHBIX JTaHIIIa(TOB.

Jlanamag THO-reOXUMHYECKUIT MOHUTOPHUHT.

50.2konoro-reoxumMuueckoe KaprorpagpupoBaHue

51.
52.
53.
54.
55.
56.

57
58
59

.Bydepnsbie cBoiicTBa MOYB.

Ilpoueccel OnoreoxumMuyeckoi TpaHcpopmaly BEIECTB B IOYBE.

Jerpananus nous.

.B3zaumonetictBue reocdepsl, ruapocdepsl, atMochepbl, Onocepsl U TEXHOCHEPHI.
.EcTecTBeHHbBIC OMOTreOXMMHUYECKHE TPOBUHIINN

JloporoBbie KOHIIEHTpAMK XUMHUYECKHUX JJIEMEHTOB.

TOKCMYHOCTh XUMHUYECKHX DIIEMEHTOB

JlanamagTe! paifoHoB HedTeE- U yrieno0bun

.9KOJIOT0-T€OXHUMHUYECKOE HOPMHPOBAHUC

60.I'eoxuMUYeCKHE MTOKA3ATENH, UCTIOIB3YEMBIE /IS OIIEHKH YKOJIOTUUECKOTO COCTOSIHUS CPEJIbI

61.

.DKOJIOr0-reOXMMHYECKOe KapTorpadupoBaHue.

62.9K0JI0TO-TeOXUMUYECKHE (PaKTOPHI 3a00JI€BAEMOCTH HACEIICHUS
63.I'mo6anbHOEe M3MeHeHne KiuMara. [[porHo3bI 1 peabHOCTb.

64.

J'eoxumudeckue METOJbI aHAJIN3a XUMHUYCCKUX JJICMECHTOB

65.0c00eHHOCTH I'e0IOruYecKoro crpoeHus baiikanbckoil pudToBOii 30HBI
66.TexHorenHass Murpanus 31emMeHToB B balikanbckoit pudToBoii 30He.
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Ilpumep sx3amenayuonno20 burema
9K3AMEHAIIMOHHBIN BUJIET Ne 1
Jucuuniauna B1.B.14 «Xumus okpy:kaomei cpeabn

Hanpasnenne noaroroBku 05.04.06 «9Okonorus U NPUPOIOTIOIH30BAHUE»

1. BosnuknoBenue 3emiu. [lepsuynas atmocdepa.
2. KpyroBopor xeine3sa.
3. PannoakTMBHOCTb, BU/Ibl, OIIACHOCTD IS )KMBBIX CUCTEM.

Kpurepumn oneHku:

- OLICHKA «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CJIA JIaHbl IPABUJIbHBIE OTBETHI Ha 3 u3 3
BOIIPOCOB;

- OLIEHKA «XOPOLIO)» BBICTABIISAECTCA CTYJAEHTY, €CJIM JaHbl HE TOYHBIE WJIM HE IOJHBIE
OTBETHI Ha 3 U3 3 BOIIPOCOB;

- OLEHKA «YJOBJIETBOPUTEIBHO» BBICTABJISAETCS CTYIEHTY, €CIM JaHbl IPaBUJIbHBIE
OTBETHI Ha 2 U3 3 BOIIPOCOB;

- OLICHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABIIACTCS CTYAEHTY, €CJIM OTBETHI HA BOIIPOCHI B
Ousnere He JaHbl, TUOO OTBETHI HE BEPHHBI.

Pa3paGorunknu:
@ IOLIEHT b.H.baxenos
(moamuce) (3aHMMaemast JOJIKHOCTb) (uHMLKANBL, pamMuIIns)

[Tporpamma cocraBiena B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC BO mno HampaBieHHIO
noarotoBku 05.04.06 Jxos10rusi 1 NPUPOAONOIb30BAHME, HATIPABICHHOCTH « IKOJOTHYECKH A
MEHEIKMEHT U ayJTuT.

HporpaMMa paccMOTpCHA HA 3aCCAaHUN Ka(peﬂpbl TUAPOJIOTUHN U TPHUPOAOIIOJIB30BAHUA

(HaMMeHOBaHHUE)

«12» mas 2023 r. [Iporokon Nel1
3aB. kadenpoit S /47 Cytoipuna EH.

Hacmosuwas npoepamma, ne moocem Ovimvb 80ocnpoussedena HU 6 Kaxou ¢hopme Oe3

npeodsapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomyuka npocpammsi.
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