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1. HaumeHoBaHUE QM CIUATIIHHBI
Geochemistry of Environment

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuminael Geochemistry of Environment y o0yJaromierocst JoKHBI OBITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)
OIIK.1 Bianeer 6a30BbIMU 3HAHUSIMH O COBPEMEHHOM HAYYHOUN KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK
HNuaukaropsl
OIIK.1.1 MmeeT npeacraBieHre 0 HAYYHOM KapTUHE MUPA HA OCHOBE IOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.7 CnocobeH mpoeKTUpOBaTh, MPEICTABIATh, 3AlUIIATH U PACIIPOCTPAHSITH PE3YJIbTaThl CBOEH
PO EeCCUOHAIIBHON U HAYYHO-UCCIIEI0BATENLCKOM IEATETbHOCTH
HNuaukaTopsl
OIIK.7.2 IlpeacraBisieT ¥ pacpoCTpaHseT pe3yabTaThl MPO(hEeCCHOHATEHONW U HAyYHO-
HCCIIEA0BATENIbCKOM IEATEIbHOCTH B BUJIE TTPE3CHTALIUM TPOEKTOB
IIK.1 Crioco6eH ocyIecTBIATh BHITOJTHEHUE SKCIIEPUMEHTOB U 0(hopMIIeHHE pe3yJIbTaTOB UCCIeIOBAaHUN 1
pa3paboTok
HNuauxkaropsl
IIK.1.3 AHanu3upyeT, UHTEPIPETUPYET, 00001IaeT MOTyYCHHbIC HAyYHbIE JaHHbIE, IPEICTABISET B BUIE
0TYETOB, 0030pOB, HAYYHBIX PaObOT
ITK.7 Cnoco0eH oIeHMBATh COCTOSTHUE OKPYKAIOIIEH CPeIbl I Pa3IudHbIX IeIeH (9KOJOTHYECKHUMA
MOHUTOPHHT, OLICHKA COCTOSIHUSI OTAENbHBIX KOMIIOHEHTOB IPUPOAHON Cpebl, TPOBEACHUE HHKEHEPHO-
skojornyeckux usbickanuii, OBOC) u Ha OCHOBE TOJYYECHHBIX JTAHHBIX pa3padaThIBaTh PEKOMEHAITUH TI0
HCIIOJIb30BAaHUIO PUPOIHBIX PECYPCOB, COXPAHEHHUIO M BOCCTAHOBIICHUIO OKPYKAIOILIEH U TPUPOTHOMN CpeIbl
HNuaukaropsl
IIK.7.2 OueHuBaeT COCTOSTHUE OTAEIBHBIX KOMIIOHEHTOB MPUPOIHOM Cpeibl: aTMOC(EPHOTO BO3AYXa,
MOA3EMHBIX U IOBEPXHOCTHBIX BOJI, IOYB U HEJIP, PACTUTEIHLHOTO U )KUBOTHOT'O MHUpPa



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
Htorosoe koHTposnbHOE MeponpusTue (1)
[TucebmenHO€ KOHTpOJIBHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM

3auer (7 TpumecTp)

aTTeCTAalluH




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Environmental Geochemistry
The emergence of geochemistry of the environment became possible only thanks to the success in the
development of such sciences as geochemistry of landscapes, biogeochemistry, ecology, as well as the work on
the study of secondary geochemical halos of the scattering of mineral deposits. A
great influence on its formation was the work of Maria Alfredovna Glazovskaya, Vsevolod Vsevolodovich
Dobrovolsky, Alexander Ilyich Perelman.
The geochemistry of landscape has its roots in the science of landscapes, associated with the works of the great
Vasily Vasilyevich Dokuchaev (1846-1903), with his systematic approach to the nature of the earth's surface,
the desire to study the relationship between living and inanimate nature.
Among Dokuchaev's students at St. Petersburg University was V. I. Vernadsky.
Thus, both geochemistry and the science of landscapes in Russia were born in the same scientific Dokuchaev
school.
A. E. Fersman came close to the geochemistry of the landscape.
Geochemistry is the science of the chemical composition of the Earth and planets, the laws of distribution and
movement of elements and isotopes in various geological environments, the processes of formation of rocks,
soils and natural waters.

Input control
The degree of readiness of students for the next stage of educational activity is established.

Introduction
History of geochemistry. Definition of geochemistry. The subject and objects of geochemistry. The origin and
development of geochemistry. Works by F. W. Clark, V. I. Vernadsky, V. M. Goldschmidt, A. E. Fersman.
Methodological foundations of environmental geochemistry. Practical significance of environmental
geochemistry. Environmental protection. Agricultural industry. Healthcare. Building.

Subject and methods of geochemistry, practical significance
History of geochemistry. Definition of geochemistry. The subject and objects of geochemistry. The origin and
development of geochemistry. Works by F. W. Clark, V. I. Vernadsky, V. M. Goldschmidt, A. E. Fersman.
Methodological foundations of environmental geochemistry. Practical significance of environmental
geochemistry. Environmental protection. Agricultural industry. Healthcare. Building.

Patterns of migration of chemical elements in landscapes
The prevalence of chemical elements. Macro-and microelements. The average chemical composition of the
landscape. Migration activity of chemical elements, water and air migrants, typomorphic elements.
Migration structure of the landscape. Cyclical nature and direction of migration flows in the landscape. The
concept of an elementary geochemical landscape, conjugation, and geochemical barrier. Factors that determine
the geochemical structure of the landscape.

Patterns of migration of chemical elements in landscapes
The prevalence of chemical elements. Macro-and microelements. The average chemical composition of the
landscape. Migration activity of chemical elements, water and air migrants, typomorphic elements.
Migration structure of the landscape. Cyclical nature and direction of migration flows in the landscape. The
concept of an elementary geochemical landscape, conjugation, and geochemical barrier. Factors that determine
the geochemical structure of the landscape.

Mechanical migration
Regularities of mechanical migration of chemical elements.



Physical and chemical migration
Regularities of physical and chemical migration of chemical elements. Water and air migration. The intensity of
water migration of chemical elements. Geochemical parameters of natural waters that determine the migration
of chemical elements: acid-base and redox conditions, mineralization and chemical composition. The effect of
dissolved organic matter on the migration of elements. Oxygen, reducing, acidic, and alkaline barriers.
Colloidal migration. Complex Formation. Sorption barriers.
Gas migration. Processes of gas formation: physico-chemical, biogenic, technogenic.
Migration of chemical elements with atmospheric precipitation.

Biogenic migration
Patterns of biogenic migration. The chemical composition of living matter and the chemical composition of
individual organisms. The biological cycle of chemical elements. Processes of formation of living matter and
their geochemical effect. Biogeochemical barriers. The division of landscapes depending on the biomass and
productivity of living matter. Processes of decomposition of living matter and their geochemical effect: biogenic
accumulation of elements in soils, formation of the chemical composition of natural waters. Global
consequences of the biological cycle in the biosphere.

Technogenic migration
Technogenic migration. Technogenic geochemical barriers. Complex geochemical barriers.

Control activity
Performing control written work.

Geochemical structure of landscapes
Assessment of the intensity of water migration of chemical elements
Determination of biogeochemical coefficients
Estimation of the radial migration of elements in the landscape
Assessment of lateral migration of landscape elements

Assessment of the intensity of water migration of chemical elements
To estimate the water migration of elements, A. I. Perelman proposed to use the water migration coefficient,
which is equal to the ratio of the content of a chemical element in the mineral residue of water to its content in
water-bearing rocks or to the Clark of the lithosphere. The use of the Water Migration Coefficient makes it
possible to compare the intensity of migration and the concentrations of common and rare elements.

Determination of biogeochemical coefficients
Clarks of living matter. Biophilicity. Coefficient of biological absorption.

Estimation of the radial migration of elements in the landscape
Assessment of the accumulation or removal of chemical elements in soils and their horizons (or soils), in
comparison with soil-forming rocks. It is made using the coefficient of radial differentiation, which
characterizes the radial (i.e. vertical) structure of the landscape in terms of the content of chemical elements. For
a clear representation of the radial structure of landscapes, graphs of the radial differentiation of chemical
elements in soils are constructed.

Assessment of lateral migration of landscape elements
The study of methods for assessing the lateral structure of landscapes, which characterizes the geochemical
coupling in cascade systems of different levels (catenae), using the lateral differentiation coefficient, which
characterizes the lateral (i.e., horizontal) structure of the landscape in terms of the content of chemical elements.
For clarity of representation of the lateral structure of landscapes, graphs of the lateral differentiation of



chemical elements in the soil - forming rocks and soils of elementary landscapes (eluvial, transeluvial, sub-and
super-basement) are constructed.

Control activity
Performing control written work.

Geochemistry of natural landscapes
Geochemistry of natural landscapes. Geochemistry of tundra landscapes. Geochemistry of forest landscapes.
Geochemistry of steppe landscapes. Geochemistry of desert and primitive desert landscapes

Geochemistry of tundra, taiga, broad-leaved and tropical landscapes
Type of broad-leaved forest landscapes, features of the biological cycle, distribution. Geochemistry of
landscapes of the transitional (H-Sa) class of the European broadleaf forest family.
Type of taiga landscapes, features of the biological cycle of landscapes of the southern taiga, middle taiga and
north taiga families. Geochemistry of the South taiga landscapes of the acid class; distribution; geochemical
features of soils, weathering crusts, natural waters, biogeochemistry of autonomous and subordinate landscapes.
Polessky landscapes of acid class, boggy landscapes of acid gley class, landscapes of calcium class, landscapes
of sulfuric acid class; geochemical features of soils, weathering crusts, natural waters, biogeochemistry.
Geochemistry of the permafrost classes of the Middle and North taiga families.
Type of wet tropical forest landscapes: intensity of biological cycle and water migration. Landscapes of moist
tropical forests of acidic, acid-gley, calcium, sulfuric acid, salt-sulfide (mangroves) classes; geochemical
features of soils, weathering crusts, natural waters, and biogeochemistry.

General features of water and air migration in steppes and deserts, geochemistry of steppe, desert
and primitive desert landscapes
Common features of water and air migration in steppes and deserts. Salinization of landscapes. Calcium and
sodium salinity.
Features of the biological cycle of steppe landscapes. Meadow-steppe landscapes of the calcium class;
distribution; geochemistry of soils, weathering crust, natural waters, and biogeochemistry of autonomous and
subordinate landscapes. Meadow steppes of the calcium-sodium class; geochemistry of soils, weathering crusts,
natural waters, biogeochemistry of autonomous and subordinate landscapes.
Type of dry steppes, features of the biological cycle. Family of northern European-Kazakh dry steppes;
distribution, geochemistry of soils, weathering crust, natural waters, and biogeochemistry of autonomous and
subordinate landscapes of the 1st and 3rd genera.
Type of subtropical steppe landscapes of the calcium class; features of the biological cycle, distribution,
geochemical features of soils, weathering crusts, natural waters, biogeochemistry of autonomous and
subordinate landscapes.

Control activity
Performing control written work.

Geochemistry of natural and technogenic landscapes
Technogenesis and geochemistry of landscapes
Geochemistry of technogenic landscapes

Technogenesis and geochemistry of landscapes
Factors of pollution of technogenic landscapes. Accumulation of pollutants in the air, soil, and water. Features
of biogeochemistry.

Geochemistry of technogenic landscapes



Geochemical features of technogenic landscapes in places of mining and processing of minerals. Geochemistry
of reclaimed landscapes. Features of biogeochemistry.

Final control activity
Performing control written work.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Christopher S. Cronan, Ecosystem Biogeochemistry / Christopher S. Cronan // Publisher Name: Springer,
Cham, 2018. — 203 p. — ISBN 978-3-319-66444-6. — TeKcCT : 3JIeKTpOHHBIN // DNEKTPOHHO-OMOINOTEUHAS
cuctema SpringerLink : [caiiT]. https://link.springer.com/book/10.1007/978-3-319-66444-6

JdomosHuTebHAA:

1. Euston Quah. "Sustainability and Environmental Decision Making" / Euston Quah, Renate Schubert // U3x-
BO: Springer.- 2020. ISBN 978-981-15-6093-4 [DnexTpoHHBII pecypc].
https://link.springer.com/referencework/10.1007/978-981-15-6093-4

2. John S. Gulliver. Transport and Fate of Chemicals in the Environment. Selected Entries from the
Encyclopedia of Sustainability Science and Technology. Springer, New York, NY, 2012. Online ISBN 978-1-
4614-5731-2. Tekct anextponHsIil. https:/link.springer.com/book/10.1007/978-1-4614-5731-2



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.researchgate.net/topics ResearchGate
https://cyberleninka.ru Scientific electronic Library " CYBERLENINKA»
https://elibrary.ru Scientific Electronic Library
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

O6pasoBarenbHblii mporecce no aucuuiinie Geochemistry of Environment npeanonaraer ucrnonb3oBaHue
CJICAYIOIIETO MPOTPaMMHOTr0 obecrieueH st U MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
List of required licensed and / or freely distributed software:
1) office suite of applications (word processor, program for preparing electronic presentations);
2) video demonstration program (player);
3) An application that allows you to view and play the media content of PDF files.
Presentation materials (slides on the topics of lectures and practical classes); on
-line access to the Electronic Library System( EBS);
access to the electronic information and educational environment of the university.
Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums, audio
and video conference systems, online encyclopedias, etc.)
Office application package "LibreOffice". Programs, demonstrations of video materials (player).
Software for a laptop: OS "Alt Education" (Contract No. DS 003-2020). The
discipline does not provide for the use of specialized software

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUIMHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHON paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
WCTIOJIB30BAThCS:

cuctema BHIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHus Uil COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXO0AUMOM VIl OCYLIECTBJICHUS
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

For conducting classes of the lecture type-an audience equipped with presentation equipment (projector, screen,
laptop) with the appropriate software; chalk or marker board.
To conduct laboratory classes, you need a classroom equipped with specialized furniture, demonstration
equipment (projector, screen, computer / laptop) with appropriate software, chalk or marker board.
For independent work: An audience for independent work, equipped with computer equipment with the ability
to connect to the Internet, provided with access to the electronic information and educational environment of the
university. Premises of the Scientific Library of PGNIU.
For carrying out the activities of the current control and intermediate certification, group and individual
consultations, it is necessary to have a classroom equipped with specialized furniture, demonstration equipment
(projector, screen, computer / laptop) with appropriate software, chalk or marker board.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JTOCTYTIOM K JIOKQJIBHOW U TI100aTbHON KOMITBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Geochemistry of Environment

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 KNOW the general patterns of HeynosiierBopuren

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

distribution and migration of
chemical elements in natural
landscapes, BE ABLE to identify
the geochemical features of the
distribution and migration of
chemical elements in natural
landscapes, POSSESS methods
for assessing the distribution and
migration of general patterns of
distribution and migration of
chemical elements in natural
landscapes

DOES NOT KNOW the general patterns of
distribution and migration of chemical elements
in natural landscapes, DOES NOT know how to
identify geochemical features of the distribution
and migration of chemical elements in natural
landscapes, DOES NOT KNOW the methods of
assessing the distribution and migration general
patterns of distribution and migration of
chemical elements in natural landscapes
YnoBaerBopuTeIbH

partially KNOWS the general patterns of
distribution and migration of chemical elements
in natural landscapes, IS ABLE to identify
geochemical features of the distribution and
migration of chemical elements in natural
landscapes, HAS methods for assessing the
distribution and migration of general patterns of
distribution and migration of chemical elements
in natural landscapes, but makes significant
mistakes

Xopomuo
KNOWS the general patterns of distribution and
migration of chemical elements in natural
landscapes, IS ABLE to identify the
geochemical features of the distribution and
migration of chemical elements in natural
landscapes, HAS methods for assessing the
distribution and migration of general patterns of
distribution and migration of chemical elements
in natural landscapes, but admits inaccuracies

OT1iu4HO
KNOWS the general patterns of distribution and
migration of chemical elements in natural
landscapes, IS ABLE to identify the
geochemical features of the distribution and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1au4Ho
migration of chemical elements in natural
landscapes, HAS methods for assessing the
distribution and migration of general patterns of
distribution and migration of chemical elements
in natural landscapes

OIIK.7

Cnoco0eH NPpOeKTHPOBATh, MPEACTABJIATH, 3AIIIUIIATH U PACIIPOCTPAHATH Pe3yJbTAThI CBOECH
npo¢ecCHOHATBLHOM U HAYYHO-UCCJIEI0BATEIbCKOM 1eATEeJIbHOCTH

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

OIIK.7.2 KNOW: use existing computer HeynosiierBopuren
ITpencrasnsier u technology to prepare and present | Does not know the existing computer
pacrpocTpaHseT environmental management plans | technologies for the preparation and
pe3yIbTaThI and activities. presentation of plans and activities; does not
poeCCUOHATBHON U BE ABLE: how to prepare and know how to apply the methods for the
HAy4HO- present environmental security preparation and presentation of plans and
UCCIIEI0BATEIbCKON plans and activities, and how to | activities; does not have the skills to use the

JIEATEIILHOCTH B BUJIE
[IPE3EHTALUN IIPOEKTOB

prepare environmental analyses,
analytical materials in an
environmental field.

KNOW: how to use methods to
prepare and present plans and
activities in the field of
environmental safety, abstract
thinking, analysis, synthesis.

methods for the preparation and presentation of
plans and activities.
YnoBaerBopuTebH

Knows the existing computer technologies for
the preparation and presentation of plans and
activity results; makes mistakes in the
application of methods for the preparation and
presentation of plans and activity results;
Insufficient skills in the use of methods for the
preparation and presentation of plans and
activity results in the sphere of environmental
safety.

Xopomuo
Has a good knowledge of existing computer
technology for the preparation and presentation
of plans and activities, is able to apply methods
for the preparation and presentation of plans and
activities, is proficient in the use of methods for
the preparation and presentation of plans and
activities in the field of environmental security.

OTtim4yHoO
Demonstrates good knowledge of existing
computer technology for the preparation and
presentation of environmental management
plans and activities; is proficient in the use of
methods for the preparation and presentation of




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
environmental management plans and activities;
is proficient in the use of methods for the
preparation and presentation of environmental
management plans and activities.

IHK.1

Cnoco0eH oCyImecTBJSITh BHINOJTHEHHE IKCIEPUMEHTOB 1 0(popMiIeHHE Pe3yIbTATOB
ucciae10BaHuIl U pa3padoToK

000011a€eT MOTyuYeHHBIE
Hay4HbIC TaHHEIC,
NPEJICTaBIISIET B BUJIC
OTYETOB, 0030POB,
HaYYHBIX paboT

Be able to present the acquired
scientific data in the form of
reports, reviews and scientific
papers

Have the skills to analyse,
interpret, synthesise the obtained
data and present it in reports,
reviews, scientific papers.

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.3 Know how to analyse, interpret HeynosiierBopuren
AHanmu3upyer, and summarise the scientific data | Not know how to analyse, interpret and
WHTEPIPETHPYET, obtained synthesise obtained scientific data

Is not able to present the obtained scientific data
in the form of reports, reviews, scientific papers
Can analyse, interpret and synthesise acquired
data and present them in the form of reports,
reviews and scientific papers.
YnoBaerBopuTebH

Knows superficially how to analyse, interpret
and synthesise scientific data
Is able to present obtained scientific data in the
form of reports, reviews, scientific papers with
gross errors.
Has the skills to analyse, interpret, summarise
the obtained data and present them in the form
of reports, reviews, scientific papers at a low
level.

Xopouo
Partly knows how to analyse, interpret and
summarise scientific data.
Is able to present obtained scientific data in the
form of reports, reviews, scientific papers with
minor mistakes.
Can analyse, interpret and summarise the
scientific data obtained and present them in
reports, reviews and scientific papers at an
intermediate level.

OT1iu4HO
Knows how to analyse, interpret and summarise
the scientific data obtained.
Will be able to present the acquired scientific
data in the form of reports, reviews, scientific




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
OtiamnuyHo
papers.
Can analyse, interpret and summarise the data
obtained and present them in reports, reviews
and scientific papers.
HK.7

Crnoco0eH OLIeHMBATH COCTOSIHUE OKPY:KAIOIIell cpebl AJIs1 PA3JIMYHbIX 1eJieil (IK0JI0rnYecKuii
MOHHMTOPHUHTI, OIIEHKA COCTOSTHUSA OT/AeJbHbIX KOMIIOHEHTOB NIPUPOAHON Cpeabl, IPOBedeHUE
HHKeHePHOo-3KoJorudecknx m3bickannii, OBOC) 1 Ha 0CHOBe MOJTyYeHHBIX TAHHBIX
pa3padaTpiBaTh PEKOMEHIANNM 110 MCI0JIb30BAHNIO PUPOIHBIX PECYPCOB, COXPAHEHUIO U
BOCCTAHOBJICHHIO OKPY KAIOIIEH U IPUPOJIHOM cpeabl

Komnerenuus IInanupyemsble pe3yJibTaThl KpuTtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
K.7.2 KNOW the criteria for assessing HeynoBaerBopures

O11eHUBaET COCTOSTHUE
OTHEIbHBIX KOMIIOHEHTOB
MPUPOJIHON Cpeabl:
aTMoc(hepHOro BO3ayxa,
MMOJ3EMHBIX U
MMOBEPXHOCTHBIX BOJI,
MIOYB U HEJIP,
PacTHTEIHLHOTO U
KUBOTHOTO MHpPa

the state of individual components
of the natural environment.

BE ABLE to assess the state of
atmospheric air, underground and
surface waters, soils and subsoil,
flora and fauna.

POSSESS various methods of
assessing the state of the
components of the natural
environment.

Does not know the criteria for assessing the
state of individual components of the natural
environment.

Does not know how to assess the state of
atmospheric air, underground and surface
waters, soils and subsoil, flora and fauna.
Does not know the methods of assessing the
state of the components of the natural
environment.

Y10BJ1€TBOPUTEIbH
Knows some criteria for assessing the state of
individual components of the natural
environment.
He/she is able to assess the state of atmospheric
air, underground and surface waters, soils and
subsoil, flora and fauna, but makes significant
mistakes.
He/she knows the methods of assessing the state
of the components of the natural environment
superficially.

Xopoio
Knows the criteria for assessing the state of
individual components of the natural
environment.
He/she is able to assess the state of atmospheric
air, underground and surface waters, soils and
subsoil, flora and fauna, but admits some
inaccuracies.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
Owns various methods of assessing the state of
the components of the natural environment, but
admits some inaccuracies.

Otim4yHo
Knows the criteria for assessing the state of
individual components of the natural
environment.
He/she is able to assess the state of atmospheric
air, underground and surface waters, soils and
subsoil, flora and fauna.
Owns various methods of assessing the state of
the components of the natural environment.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun
Cxema joctaBku : ba3zoBast

Buja meponpusiTusi NPOMeKYTOYHOM aTTeCTALMH : 3a4eT

Cnoco0 npoBeieHrsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLieHKa N0 JUCHUIIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/a.

MaxkcuMajibHOe KoJn4decTBo 0aios : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTianuHo» - ot 81 1o 100

«xopowmo» - ot 61 1o 80

«YAOBJIETBOPUTEIBLHO» - OT 44 10 60
«HEYIOBJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 44 Oaiia

Kommnerenuus Meponpusitue KonTpoaupyembie 31eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaH0ii KOHTPOJIL Input control Knowledge of the basics of chemistry,
Bxoanoe TectTupoBanue ecology, nature management, soil science
IK.1.3 Control activity Knowledge of the basics and approaches to
AHanusupyer, HHTeprnpeTupyer, | IuchrMeHHoe KOHTPOJILHOe | assessing the distribution of chemical
0000LIAET MOTYYEHHBIE HAYYHBIE | MepONpPHsTHE elements in the biosphere Knowledge of

JaHHBIC, IPCACTABJICT B BUAC

the calculation of concentration and
OTYETOB, 0030pOB, HAYYHBIX PadOT

dispersion coefficients Ability to build

OIIK.1.1 . . .
VIMeeT npecTaBIeH e 0 HAYYHOM geochemical series Knowledge of mineral
KapTUHE MHpa Ha OCHOBE and biological components of minerals

MOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

Ability to analyze geochemical series and
geochemical spectra

I1K.7.2 Control activity Knowledge of lateral and radial migration
OneHuBaeT coCTOsIHUE OTAEBHBIX | [IuchbMenHoe KoHTpoabHoe | of chemical elements  Ability to analyze
KOMITOHCHTOB IIPHUPOAHOUN CPCAbI: MeponpusiTue
aTMoc(epHOro BO3ayXa,
MTOJI3EMHBIX W TTIOBEPXHOCTHBIX
BOJI, TIOYB U HEJP, PACTUTEIHHOTO
1 )KHBOTHOTO MHpPa

literature and present information in a
visual form The ability to generalize data

and create problems based on them for
solving




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Control activity Geochemistry of natural landscapes
Nmeet npeacrtaBiienre o HAy4YHOU | [IuchbMeHHOe KOHTPOJIbHOE
KapTUHC MHUpPA Ha OCHOBC Meponpusitue

ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

IK.7.2

O1eHUBAET COCTOSHUE OTICIBHBIX
KOMITOHEHTOB TIPUPOTHOM CPEJIbI:
aTMoc(hepHOro BO3ayXxa,
IIOA3CMHBIX U HOBerHOCTHBIX
BOJ, II0OYB U He;[p, paCTI/ITCHLHOI‘O
U ) KUBOTHOT'O MI/Ipa

I1K.1.3 Final control activity Final test for the course "Geochemistry of
AHAIIM3UPYET, MHTEPIPETUPYET, | UTOroBoe KOHTPOJILHOE the environment" in the format of a test
00001Ia€eT MOIYYEHHBIE HAYYHBIE | MEpPONPUATHE with open and closed questions and an oral
JTAaHHBIC, TIPEICTABIISICT B BUJIC survey

OTYETOB, 0030pOB, HAYYHBIX PaObOT

OIIK.7.2

[IpencraBnsier u pacripocTpaHseT
pe3yabTaThl MPOPECCUOHATBHON 1
HAay4YHO-UCCIEA0BATEIbCKOMN
JIeITEIIbHOCTH B BHJIE
IIPE3EHTALNN IIPOEKTOB

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Input control

[IpoOmKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0an, BEICTABISIEMbIH 32 MEPOPUSATHE TPOMEKYTOUHOM aTTecTanuu: 0
[Tpoxoanoii 6amt: 0

IToxa3zaTesm oneHUBAHUS Banabl

Knows the basics of environmental management

Knows the basics of ecology

Knows the basics of soil science

N DN W W

Knows the basics of chemistry

Control activity

IIpo0mKUTENBHOCT IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 20
[Tpoxonnoii 6amn: 9



Iloka3aTey OLEHUBAHUSA

Bajaasl

In the practical work, all the necessary calculations are
made

10

In the practical work, reasonable conclusions are made

The practical work is designed correctly, in accordance with the task

Control activity

IIpoOmKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxonnoii 6amt: 9

IToxa3zaTen oneHUBAHUSA

Answers to theoretical questions on the topic are given

The laboratory work on another topic was solved

A laboratory work on one of the proposed topics has been compiled

The text design of the laboratory work and the solution of another one are presented

Control activity

IIpoOmKUTENBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
[Tpoxonnoii 6amt: 9

IToxa3zaTesn oneHUBAHUSA

Banabl

Can give the name of the natural landscape and make its geochemical formula based on the
description of the chemistry of natural surface and underground waters, the crust of weathering,
soils, features of the biological cycle; can give a description of the landscape (the chemistry of
natural surface and underground waters, the crust of weathering, soils, features of the biological
cycle) and its name based on the geochemical formula of the elementary landscape.

20

Can give the name of the natural landscape and make its geochemical formula based on the
description of the chemistry of natural surface and underground waters, the crust of weathering,
soils, features of the biological cycle; can give a description of the landscape (the chemistry of
natural surface and underground waters, the crust of weathering, soils, features of the biological
cycle) and its name based on the geochemical formula of the elementary landscape. However,
when performing tasks, it makes 2-3 errors in the description of the chemistry of the landscape
components or in the geochemical formula of the landscape.

13

Can give the name of the natural landscape and make its geochemical formula based on the
description of the chemistry of natural surface and underground waters, the crust of weathering,
soils, features of the biological cycle; can give a description of the landscape (the chemistry of
natural surface and underground waters, the crust of weathering, soils, features of the biological
cycle) and its name based on the geochemical formula of the elementary landscape. However,
when performing tasks, it makes 3-5 errors in the description of the chemistry of the landscape




components or in the geochemical formula of the landscape.

Final control activity

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 3a MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoxanoii 6amr: 17

IToxa3aTeiu onleHUBAHUS Baaasl
81-100% of the questions were answered 40
Answers to 61-80% of the questions are given 25
41-60% of the questions were answered 17
Less than 41% of the questions were answered 1




