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1. HauMeHoBaHHe TUCIUNINHBI
Groundwater and Protection

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

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

Hanpasnenue noaroroku: 05.03.06 Dxonorust 1 mpupo10M0Ib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuinabl Groundwater and Protection y oOy4aromierocs J0OJKHbBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)

IIK.7 CniocoGeH o1eHMBaTh COCTOSTHUE OKPYKAIOMIEH CPEIbl I Pa3IuIHBIX IeIeH (9KOJOTHYECKUMA
MOHUTOPHHT, OIICHKA COCTOSIHHSI OTJEIHHBIX KOMIIOHEHTOB IPUPOAHON CPEbl, TPOBEICHUE MHKEHEPHO-
skojornyeckux usbickanuii, OBOC) u Ha OCHOBE MOJyYCHHBIX JTAHHBIX pa3padaThIBaTh PEKOMEHAIINH TI0
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB, COXPAHEHHUIO M BOCCTAHOBIICHUIO OKPYIKAIOIIECH U TPUPOTHON CPEIbI

HNuaukaTopsl

ITK.7.2 OueHuBaeT COCTOSIHUE OTACTBHBIX KOMIIOHEHTOB MMPUPOIHOMN CpeJIbl: aTMOC(EpPHOTO BO3IYXa,
MOA3EMHBIX U MMOBEPXHOCTHBIX BOJI, TOUB U HEJIP, PACTUTEIHHOTO U )KUBOTHOT'O MHUpa



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

05.03.06 Dxonorusi U TPUPOIONOIL30BAHKIE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 9
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenne NpakKTHYECKHUX 28
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

Ox3ameH (9 TpumecTp)

aTreCcralum




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

GROUNDWATER AND PROTECTION
The origin of water in the earth's interior. Types of water in rocks. Types of groundwater. Movement of
groundwater. Regime-forming factors. Types of groundwater regime. Water balance of groundwater.
Groundwater as a mineral resource. Environmental problems of groundwater.

1. Introduction
The origin of water in the earth's interior. The structure of the underground hydrosphere.

2. Composition and structure of the underground hydrosphere
The origin of water in the earth's interior. Types of water in rocks. Genetic types of groundwater. The structure
of the underground hydrosphere. Water reservoir properties of rocks. Elements of hydrogeological stratification.

3. Classification and characteristics of groundwater
Soil water. Perched water. Groundwater. Artesian waters. Waters of fracture zones. Limestone waters.

4. Dynamics of groundwater
Types of water movement in the aeration zone. Movement of groundwater in the saturation zone. Basic
hydrodynamic features of filtration flows. Linear filtration law, or Darcy's law. Filtration under turbulent flow
conditions. Regime-forming factors. Types of groundwater regime. Study of groundwater regime.
Hydrogeothermal regime of the earth's interior. Water balance of groundwater.

5. Groundwater reserves and resources
Groundwater as a mineral resource. Fresh waters. Mineral water. Thermal waters. Industrial waters.

6. Use of groundwater
Water pumping. Water supply. Sources of groundwater pollution.

7. Environmental problems of groundwater
Concept of groundwater pollution. Types of groundwater pollution. Protection of groundwater from pollution.
General aspects of groundwater protection zone delineation. Legislative requirements. Socio-economic
implications. Methodological approaches. Costs.

Final exam
The assessment is based on a written exam and the student's seminar performance and project reports, as well as
written and oral presentations. Students who failed the first exam opportunity will be offered an additional exam
opportunity soon thereafter.

The examiner, in consultation with person with disability, may deviate from the regular form of examination in
order to provide a permanently disabled student with a form of examination equivalent to that of a student
without a disability.



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHasi:
1. Sadhan Kumar Ghosh, Papita Das Saha, Maria Francesco Di. Recent Trends in Waste Water Treatment and

Water Resource Management. Springer, Singapore, 2020. Online ISBN 978-981-15-0706-9. Tekct
anekTpoHHbIU. https://link.springer.com/book/10.1007/978-981-15-0706-9

2. Anwar Shah. Taxing Choices for Managing Natural Resources, the Environment, and Global Climate
Change. Fiscal Systems Reform Perspectives / Anwar Shah // Publisher Name: Palgrave Macmillan Cham,
2023. — 421 p. — ISBN 978-3-031-22605-2. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-O0MOIMOTEYHAas CUCTEMa
SpringerLink : [caiiT]. https://link.springer.com/book/10.1007/978-3-031-22606-9

JlonmosiHUTEIBHAS

1. Martin J. L. Hydro-environmental analysis:freshwater environments/James L. Martin.-Boca Raton:CRC
Press,2014, ISBN 9781482206074.-546.-bubnuorp. B KOHIIE IJI1aB. - YKa3.: c. 535

2. Moore J. E.,Zaporozec A.,Mercer J. M. Groundwater: a primer/J. E. Moore, A. Zaporozec, J. M. Mercer.-
Alexandria:Amer. Geol. Inst., 1995, ISBN 0-922152-28-4.-53.-Bibliogr.: p. 45-47



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

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHbIN nporiecc no guciuiuinHe Groundwater and Protection npenmnonaraer ucnoyiib3oBaHue
CJICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
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 the laptop: OS "Alt Education" (Contract No. DS 003-2020).
The discipline does not provide for the use of special software.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCSI HCTIOh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
WCTIOJIh30BAThCS:

cucteMa BusieoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTE€PHAJIOB U MPE3EHTALINH, ayIM0- U BUJICOKOHTEHT, a TaK K€ TECTHI, IPOBEPsIEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOI paboThI.

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

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOIO Npouecca 1no AMCUMIINHe

For theory classes - a room equipped with projector, screen and laptop with the appropriate software, chalk or
marker board.
For seminars (practical) type classes, for group and individual consultations, routine monitoring and
intermediate certification - a room equipped with projector, screen, laptop with appropriate software, chalk or
marker board
Independent work: a room with computer connect to the Internet, provided with access to the electronic
information and educational environment of the PSU;
Premises of the Scientific Library of PSU.

[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOHW JIUTEPATyphl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100a7IbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.



6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Groundwater and Protection

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

IIK.7

Crnoco0eH OleHUBATH COCTOSIHUE OKPY:KAIONIel cpebl AJIs1 PA3JIMYHbIX 1eJieil (IK0JI0rnYecKuil
MOHHMTOPHUHTI, OIIEHKA COCTOSTHUSA OTAeJbHbIX KOMIIOHEHTOB NIPUPOAHON Cpeabl, IPOBeAeHUE
HHKEHePHOo-3KoJorudecknx m3bickannii, OBOC) 1 Ha 0CHOBe MOJTyYeHHBIX JAHHBIX
pa3padaTpiBaTh PEeKOMEHIAUNH 110 UCIO0JIb30BAHNIO PUPOJIHBIX PECYPCOB, COXPAHEHUIO U

BOCCTAHOBJICHHIO OKPYKAIOLIEH U PUPOJHOH cpeabl

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu ouneHnBanus pe3yjbTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
K.7.2 Knows the composition and HeynoBierBopureJ

OueHuBaeT cocTosTHUE
OTJI€TIbHBIX KOMIIOHEHTOB
MIPUPOJIHOM Cpebl:
aTMoc(hepHOro BO3ayxa,
MOJI3€MHBIX U
MOBEPXHOCTHBIX BO/JI,
MIOYB W HEJIp,
PacTUTEIHHOTO U
KUBOTHOTO MHUpPA

structure of the underground
hydrosphere, classification and
characteristics of groundwater.
Able to carry out calculations of
the groundwater recharge and
filtration in aquifers. Possesses
logical thinking when analyzing
the negative impact of
environmental problems of
groundwater.

Don't knows the composition and structure of
the underground hydrosphere, classification and
characteristics of groundwater. Unable to carry
out calculations of the groundwater recharge and
filtration in aquifers. Do not possesses logical
thinking when analyzing the negative impact of
environmental problems of groundwater.
YoB1€TBOPUTEJIBH
Knows the composition and structure of the
underground hydrosphere, classification and
characteristics of groundwater. Unable to carry
out calculations of the groundwater recharge and
filtration in aquifers. Do not possesses logical
thinking when analyzing the negative impact of
environmental problems of groundwater.
Xopomuo
Knows the composition and structure of the
underground hydrosphere, classification and
characteristics of groundwater. Able to carry out
calculations of the groundwater recharge and
filtration in aquifers. Do not possesses logical
thinking when analyzing the negative impact of
environmental problems of groundwater.
OtanyHo
Knows the composition and structure of the
underground hydrosphere, classification and
characteristics of groundwater. Able to carry out
calculations of the groundwater recharge and
filtration in aquifers. Possesses logical thinking
when analyzing the negative impact of
environmental problems of groundwater.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocTaBku ;. ba3zoBas

Bua MmeponpusiTus NPOMEKYTOYHOM aTTeCTALMH ¢ DK3aMEeH

Crnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmuu : OLEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlK OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOMIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.

MaxkcuMajibHOe KOJIH4YecTBO 0ayioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTau4Ho» - oT 81 no 100

«xopommo» - ot 61 o 80

«YAOBJETBOPUTEIBHO» - OT 50 10 60
«HeyI0BJIeTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oamna

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb 1. Introduction Knows the water cycle. Knows the water
IK.7.2 Bxoanoe TectupoBanue balance equation. Has knowledge of the
OreHUBAET COCTOAHUE OTAEIBHBIX regime of water levels in rivers, lakes and
KOMITIOHEHTOB HPUPOJIHON CPEIbL: reservoirs. Knows precipitation patterns.

aTMoc(epHOro BO3ayxa,
MOA3CMHBIX U TIOBCPXHOCTHBIX
BOJ, IOYB U HEAP, pACTUTCIILHOT' O
Y )KUBOTHOTO MHpPa

IIK.7.2 4. Dynamics of groundwater | Possess knowledge about the elements of
OneHuBaeT COCTOSHUE OTIENBHBIX | 3amminaeMoe KOHTpoabHoe hydrogeological stratification, soil waters,
KOMITOHEHTOB IPUPOJIHOM CPE/IBL: | MeponpusATHE perched water, groundwater, artesian

aTMoc(epHOro BO31yXa, waters, waters of fracture zones. Be able

MOA3CMHLBIX U ITOBCPXHOCTHBIX
BOJ, IIOYB U HEAP, paCTUTCIIBHOI'O
H ) XKUBOTHOI'O MHpa

to analyze the types of water movement in
the aeration zone, the movement of
groundwater in the saturation zone,
filtration under turbulent flow conditions.

Know the origin of water in the earth's
interior, types of water in rocks, genetic
types of groundwater, the structure of the
underground hydrosphere, water-reservoir
properties of rocks.

MK.7.2 7. Environmental problems off Know regime-forming factors, types of
OuenunBaeT COCTOSIHUE OTAENBHBIX | groundwater groundwater regime, groundwater water
KOMIIOHCHTOB [IPUPO/IHON CPEABL: | 3amuiaemMoe KOHTPoabHoe balance. Possess knowledge about
aT™M HOTO B Xa .

ocepHoro Bosayxa, MeponpusTe groundwater as a mineral, fresh water,
MOJI3EMHBIX U TIOBEPXHOCTHBIX . . )

mineral water, thermal water, industrial

BOJI, TIOYB U HEJIP, PACTUTEIHHOTO water

H JKUBOTHOI'O MHUpa




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IIK.7.2 Final exam Know the origin of water in the earth's
OrneHnBaeT COCTOSHUE OTIEBHBIX | ITOroBoe KOHTPOJIbHOE interior, types of water in rocks, genetic
KOMITIOHEHTOB IIPUPOIHOM CPEIIBI: | MeponpHUsTHE types of groundwater, structure of the

aTMocepHOTro BO3ayXa,
MOJI3EMHBIX U TIOBEPXHOCTHBIX
BOJ, IIOYB U HEAP, pACTUTCIIBHOI'O
H )KUBOTHOI'O MHpa

underground hydrosphere, water-reservoir
properties of rocks, water balance of
groundwater, groundwater as a mineral,
fresh water, mineral water, thermal water,
industrial water , environmental problems
of groundwater. Possess information

about soil waters, perched water,
groundwater, artesian waters, waters of the
fracture zone. Be able to describe the

types of water movement in the aeration
zone, the movement of groundwater in the
saturation zone, filtration in a turbulent
flow regime, regime-forming factors, types

of groundwater regime.

Crnenupukanuss MeponpusiTuid TEKymero KOHTpoJIs

1. Introduction

[IpoOmKUTENBHOCTD IPOBEACHNS MEPOIIPUATHS IPOMEKYTOYHON aTTEeCTallUU: .S yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0aln, BEICTABISIEMbIH 32 MEPOTIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3zaTesm oneHUBAHUS

Banabl

Knows the water cycle. Knows the water balance equation. Has knowledge of the regime of water
levels in rivers, lakes and reservoirs. Knows precipitation patterns.
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Knows the water cycle. Knows the water balance equation. Has knowledge of the regime of water
levels in rivers, lakes and reservoirs. Do not knows precipitation patterns.

Knows the water cycle. Knows the water balance equation. Has poor knowledge of the regime of
water levels in rivers, lakes and reservoirs. Do not knows precipitation patterns.

Do not knows the water cycle. Knows the water balance equation. Has poor knowledge of the
regime of water levels in rivers, lakes and reservoirs. Do not knows precipitation patterns.

4. Dynamics of groundwater

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI AyINTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3zaTen oneHUBAHUS

Banabl

Possess knowledge about the elements of hydrogeological stratification, soil waters, perched




water, groundwater, artesian waters, waters of fracture zones. Be able to analyze the types of

water movement in the aeration zone, the movement of groundwater in the saturation zone,
filtration under turbulent flow conditions. Know the origin of water in the earth's interior, types

of water in rocks, genetic types of groundwater, the structure of the underground hydrosphere,
water-reservoir properties of rocks.

10

Possess knowledge about the elements of hydrogeological stratification, soil waters, perched
water, groundwater, artesian waters, waters of fracture zones. Be able to analyze the types of

water movement in the aeration zone, the movement of groundwater in the saturation zone,
filtration under turbulent flow conditions. Do not know the origin of water in the earth's interior,

types of water in rocks, genetic types of groundwater, the structure of the underground
hydrosphere, water-reservoir properties of rocks.

Possess knowledge about the elements of hydrogeological stratification, soil waters, perched
water, groundwater, artesian waters, waters of fracture zones. Unable to analyze the types of

water movement in the aeration zone, the movement of groundwater in the saturation zone,
filtration under turbulent flow conditions. Do not know the origin of water in the earth's interior,

types of water in rocks, genetic types of groundwater, the structure of the underground
hydrosphere, water-reservoir properties of rocks.

Do not possess knowledge about the elements of hydrogeological stratification, soil waters,
perched water, groundwater, artesian waters, waters of fracture zones. Unable to analyze the

types of water movement in the aeration zone, the movement of groundwater in the saturation
zone, filtration under turbulent flow conditions. Do not know the origin of water in the earth's

interior, types of water in rocks, genetic types of groundwater, the structure of the underground
hydrosphere, water-reservoir properties of rocks.

7. Environmental problems of groundwater

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA

Banabl

Knows hydrogeothermal regime. Confidently answers about groundwater as a mineral, fresh
water, mineral water, thermal water, industrial water. Knows well the regime-forming factors,
types of groundwater regime, groundwater water balance.

10

Knows hydrogeothermal regime. Confidently answers about groundwater as a mineral, fresh
water, mineral water, thermal water, industrial water. Do not well knows well the regime-forming
factors, types of groundwater regime, groundwater water balance.

Knows hydrogeothermal regime. Not confidently answers about groundwater as a mineral, fresh
water, mineral water, thermal water, industrial water. Do not well knows well the regime-forming
factors, types of groundwater regime, groundwater water balance.

Do not knows hydrogeothermal regime. Not confidently answers about groundwater as a mineral,
fresh water, mineral water, thermal water, industrial water. Do not well knows well the




regime-forming factors, types of groundwater regime, groundwater water balance.

Final exam

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 3a MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
[Tpoxoxanoii 6amm: 20

IToxa3zaTen oneHMBaHUA

Baaasl

Has knowledge of the regime and balance of groundwater. Knowledge of groundwater reserves
and resources, groundwater use and environmental issues of groundwater. Knowledgeable of
basic groundwater dynamics. Knows well the composition and structure of the underground
hydrosphere, classification and characteristics of the main types of groundwater.

10

Has knowledge of the regime and balance of groundwater. Knowledge of groundwater reserves
and resources, groundwater use and environmental issues of groundwater. Knowledgeable of
basic groundwater dynamics. Do not knows well the composition and structure of the
underground hydrosphere, classification and characteristics of the main types of groundwater.

Has knowledge of the regime and balance of groundwater. Do not knows groundwater reserves

groundwater dynamics. Do not knows well the composition and structure of the underground
hydrosphere, classification and characteristics of the main types of groundwater.

and resources, groundwater use and environmental issues of groundwater. Do not knows the basic

groundwater dynamics. Do not knows well the composition and structure of the underground
hydrosphere, classification and characteristics of the main types of groundwater.

Hasn't knowledge of the regime and balance of groundwater. Do not knows groundwater reserves
and resources, groundwater use and environmental issues of groundwater. Do not knows the basic




