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1. HaumeHoBaHUE QM CIUATIIHHBI
Ecohydrology

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 auctuminael Ecohydrology y obydatomierocs 10KHBI OBITh ¢()OPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

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

IIK.7.1 [Tnanupyert, opranu3yeT U IPOBOJUT PaOOTHI IO SKOJIOTUIECKOMY MOHUTOPHHTY, OLIEHKE
COCTOSIHUSI IPUPOTHOM CPEJIbl, MPOBEICHUIO HHXKEHEPHO-3KOoJIornueckux nu3pickanuii 1 OBOC

ITK.7.2 OueHuBaeT COCTOSIHUE OTACTBHBIX KOMIIOHEHTOB MPUPOAHON Cpelbl: aTMOC(EpHOTO BO3AyXa,
MOA3EMHBIX U MOBEPXHOCTHBIX BOJI, TOYB U HEJIP, PACTUTEIBHOTO U )KMBOTHOI'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, 11
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

3auer (11 Tpumectp)

aTreCcralum




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

ECOHYDROLOGY

Introduction to ecohydrology
Principles of Water-Quality Control. Sources of Water Pollution. Hydrological reasons of environmental
protection.

1. Global environmental problems of hydrology and oceanology
Global environmental problem of hydrology and oceanology is extreme and harmful changes to the quality of
water on earth. It can be triggered through critical climate events like droughts, tornadoes, mudslides, landslides,
or floods.

2. Surface water pollution
Surface water pollution: pathogens, nutrients, plastics, chemicals such as heavy metals, pesticides, antibiotics,
industrial waste discharges, and individuals dumping into waterways. Main sources of surface water pollution:
agricultural, sewage and wastewater, oil pollution, radioactive substances.

3. Environmental consequences of anthropogenic pollution of seas and oceans
Environmental consequences of anthropogenic pollution of seas and oceans. Destruction of biodiversity.
Eutrophication. Contamination of the food chain. Absorption of the chemicals from the plastic into tissues of
small organisms. Detection of microplastics are less than five millimeters (0.2 inches) in diameter in a range of
marine species, including plankton and whales.

4. Ecological consequences of anthropogenic influence on the terrestrial hydrosphere
Ecological consequences of anthropogenic influence on the terrestrial hydrosphere. Inadvertent and deliberate
discharge of petroleum, improper sewage disposal, and thermal pollution also are seriously affecting the quality
of the hydrosphere. The present discussion focuses on three major problems—eutrophication, acid rain, and the
buildup of the so-called greenhouse gases.

5. Hydrological foundations of environmental protection
Hydrological foundations of environmental protection. Principles of Water-Quality Control. Sources of Water
Pollution. Point Sources. Nonpoint Sources. Laws and Regulations. Clean Water Act. Safe Drinking Water Act.
Strategy for Water-Quality Management: Use-Attainability Analysis, Total Maximum Daily Load Process.
Measures of Water Quality. Physical Measures. Chemical Measures. Biological Measures. Surface-Water
Standards. Designated Beneficial Uses. Water-Quality Criteria. Antidegradation Policy. General Water-Quality
Management Practices. U.S. Ground-Water Standards. Background Water Quality. Computer Codes. Transport
Processes. Initial Mixing. Longitudinal Dispersion. Spills. Governing Equation. Fate of Volatile Organic
Compounds in Streams. Continuous Discharges. Oxygen Demand of Wastewater. Reaeration. Streeter—Phelps
Model. Other Considerations. Restoration and Management. Nonstructural Techniques. Structural Techniques.

6. Water monitoring network
Water monitoring can be defined as repeated (with a defined frequency) analysis of water quality in permanent
points, data processing and prognosis of trends to support actions focused on interception and remediation of
adverse anthropogenic impact on the aquatic environment.
Reasons for water monitoring: specific existing or emerging water quality problems; gather information to
design specific pollution prevention or remediation programs; determine whether program goals, such as
compliance with pollution regulations or implementation of effective pollution control actions.

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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. OctpoymoBa, A. B. Green Issues. A brief study into ecology: communication practice book (3enensie
npobnembl. KpaTkoe uccienoBaHne 3KOJIOTHH: TTocoOue sl CTyIeHTOB By30B) / A. B. OctpoymoBa. — CaHKT-
[TerepOypr : M3natensctBo PITIY um. A. U. I'epuiena, 2022. — 107 ¢. — ISBN 978-5-8064-3176-0. — Tekcr :
anexTponHbii // Lludposoit oO6pazoBarenbubiii pecypc [IPR SMART : [caiit].
https://www.iprbookshop.ru/131686

2. Humaira Qadri,Rouf Ahmad Bhat, Mohammad Aneesul Mehmood, Gowhar Hamid Dar. Fresh Water
Pollution Dynamics and Remediation. Springer, Singapore, 2020. Online ISBN 978-981-13-8277-2. Tekcr
anexkTpoHHbIN. https://link.springer.com/book/10.1007/978-981-13-8277-2

JdomosHuTeIbHAS:

1. Irena Twardowska, Herbert E. Allen, Max M. Haggblom, Sebastian Stefaniak. Soil and Water Pollution
Monitoring, Protection and Remediation. Springer 2006. Online ISBN 978-1-4020-4728-2. Tekct
anekTpoHHbIi: // https://link.springer.com/book/10.1007/978-1-4020-4728-2
https://link.springer.com/book/10.1007/978-1-4020-4728-2



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

http://www.rivdis.sr.unh.edu/ Database of hydrological characteristics of the world's rivers
http://giovanni.gsfc.nasa.gov/giovanni Data Bank for Research in Geosciences
http://www.ncdc.noaa.gov/cdo-web Climate Database
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

O6pazoBatenbHbIi nporiece mo nuciuiuinae Ecohydrology npennonaraer ucnoiab30BaHUE CIEAYIOLIETO
MPOrPaMMHOTO oOecrieueHus: 1 HHPOPMAIIMOHHBIX 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.

IIpu ocBOCHMM MaTepHala U BIIOJHEHU 3aJaHUM 110 JUCHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTaHIIMOHHON paOOTHI U MIPOBEICHUH 3aHATHI B pEXKUME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucTeMa BHUJeoKOoH(epeHIICBsA3U Ha ocHOBe TuiaTdhopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- U BHJICOKOHTEHT, a TaK jK€ TECTHI, IPOBEPSEMbIC 3a/1aHus,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYLIeCTBJICHUS
00pa3oBaTeJILHOIO NpoLecca Mo AUCHHUILINHE

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 onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-0ubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOH U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHabHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

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

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cuctema «Koncynprantlnocy»



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
Ecohydrology

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

IIK.7

Crnoco0eH OLIeHUBATH COCTOSIHUE OKPY:KAIONIel cpebl AJIsl PA3JIMYHbIX 1eJieil (IK0JI0rnYecKuil
MOHUTOPHHI, OLICHKA COCTOSIHUA OT/AeIbHBIX KOMIIOHCHTOB NPUPOAHOI cpeabl, IPOBeICHUE
HHKeHEePHOo-IKoJIornyeckux udbickanuii, OBOC) u Ha ocHOBe NMOJIy4YeHHBIX JAHHBIX
pa3padaTbIBaTh PEKOMEHAAUH 110 UCII0JIb30BAHHUIO IPUPOJIHBIX PECYPCOB, COXPAHEHHUIO M
BOCCTAHOBJICHUIO OKPY KAIOLIeHd U IPUPOAHOM Cpebl

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

environmental problems of inland
waters and seas/oceans, and
environmental consequences of its
anthropogenic pollution. Students
must be able to estimate pollution
of surface water by recommended
standards, to estimate the
ecological flow.

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu ouneHnBanus pe3yjbTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
K.7.2 Students have to know HeynoBierBopureJ

Student doesn't knows the environmental
problems of inland waters and seas/oceans, and
environmental consequences of its
anthropogenic pollution. The student is unable
to estimate pollution of surface water by
recommended standards and calculate the
ecological flow. Student partially knows the
ways how establish the protection measures to
inland waters and seas.

Y10BJ1€TBOPUTEIbH
Student knows the environmental problems of
inland waters and seas/oceans, and
environmental consequences of its
anthropogenic pollution. The student is unable
to estimate pollution of surface water by
recommended standards and calculate the
ecological flow. Student partially knows the
ways how establish the protection measures to
inland waters and seas.

Xopoio
Student knows the environmental problems of
inland waters and seas/oceans, and
environmental consequences of its
anthropogenic pollution. The student is able to
estimate pollution of surface water by
recommended standards and calculate the
ecological flow. Student partially knows the
ways how establish the protection measures to
inland waters and seas.
OT1iu4HO

Student knows the environmental problems of
inland waters and seas/oceans, and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
environmental consequences of its
anthropogenic pollution. The student is able to
estimate pollution of surface water by
recommended standards and calculate the
ecological flow. Student knows the ways how
establish the protection measures to inland
waters and seas.

ITK.7.1

[Inanupyer, opranusyer
Y TIPOBOJIUT pabOTHI 11O
HKOJIOTUYECKOMY
MOHMTOPHHTY, OLICHKE
COCTOSIHMSI IPUPOTHON
Cpelbl, IPOBEACHUIO
MH)XEHEPHO-
IKOJIOTHYECKUX
n3bickanui 1 OBOC

Students have to know basics of
the environmental monitoring of
inland waters and seas/oceans,
and hydrological foundations of
environmental protection.
Students must be able to organize
water monitoring network in
unstudied water bodies.

HeynosierBopure
Student pdoesn't knows the environmental
monitoring principles and partially knows
hydrological foundations of environmental
protection. The student is unable to organize
water monitoring network in unstudied water
bodies.

YnoBaerBopurTeabH
Student knows the environmental monitoring
principles and partially knows hydrological
foundations of environmental protection. The
student is unable to organize water monitoring
network in unstudied water bodies.

Xopouo
Student knows the environmental monitoring
principles and hydrological foundations of
environmental protection. The student is unable
to organize water monitoring network in
unstudied water bodies.
OtanyHo

Student knows the environmental monitoring
principles and hydrological foundations of
environmental protection. The student is able to
organize water monitoring network in unstudied
water bodies.




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

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Crnioco0 npoBeneHust MepoONPHUATHS POMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHON aTTeCTAllUU OIPEIENIIETCSl Ha OCHOBE 0aJIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATHUSAX, IPOBOJAUMBIX B TEUEHUE YUEOHOT O MEPHOAA.

MaxkcumanbHoe Koan4decTBo 6aos : 100

KonBeprauusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPHUTEIBLHO» - OT 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
BxoaHo# KOHTPOJIb Introduction to ecohydrology | Knows the hydrosphere and global water
BxoaHoe TecTupoBaHue cycle.

IIK.7.2 3. Environmental Knows measures of water quality,
OueHnBaeT COCTOSIHNE OTACIBHBIX | consequences of surface-water standards, antidegradation
KOMITOHEHTOB PUPOJIHOM CPEAIbL: | anthropogenic pollution of | policy, general water-quality management
aTMOC(epHOro BO3/IyXa, seas and oceans practices, ground-water standards,
ITOA3CMHBIX H ITOBCPXHOCTHBIX 3ammuiaemMoe KOHTpPobHoe background water quality, mixing of
BOJI, OB U HCNP, PACTUTCIRHOIO | meponpusiTue dissolved constituents, properties of the
Y JKMBOTHOTO MHpa diffusion equation, transport of suspended
IK.7.1 particles.

[Inanupyer, opranusyer u
MPOBOAUT PabOTHI MO
HKOJIOTMYECKOMY MOHUTOPUHTY,
OIIEHKE COCTOSTHUS MPHUPOTHON
Cpelbl, IPOBEICHUIO HHKEHEPHO-
HKOJIOTMYECKUX U3BICKAHUN U
OBOC




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

I1K.7.2

OneHnBaeT COCTOSHNE OTIENbHBIX
KOMIIOHEHTOB IIPUPOJHOU CPENIBI:
aTMocepHOTro BO3ayXa,
MTO3EMHBIX U TOBEPXHOCTHBIX
BOJI, [IOYB U HEJP, pPACTUTEILHOTO
1 )KMBOTHOT'O MHpa

IIK.7.1

[Inanupyer, opranusyer u
IIPOBOAUT PabOTHI IO
HKOJIOTHYECKOMY MOHUTOPUHTY,
OLICHKE COCTOSIHUS IIPUPOAHOU
Cpelbl, IPOBEICHHUIO MHKEHEPHO-
9KOJIOTMYECKUX U3BICKAHUN U

6. Water monitoring network
3ammiaemMoe KOHTPOJIbHOE
MeponpusiTue

Knows ecological consequences of
anthropogenic influence on the terrestrial
hydrosphere. Inadvertent and deliberate
discharge of petroleum, improper sewage
disposal, and thermal pollution also are
seriously affecting the quality of the
hydrosphere. The present discussion
focuses on three major
problems—eutrophication, acid rain, and
the buildup of the so-called greenhouse
gases.

OBOC

IIK.7.2 Final exam Knows hydrological foundations of
OueHunBaeT COCTOSIHUE OTAEBHBIX | UTOroBoe KOHTPOJIbLHOE environmental protection, principles of
KOMITOHEHTOB IPUPOJIHOM CPE/IBL: | MeponpusITHE water-quality control, sources of water

aTMocdepHOTro BO3ayXa,
ITO3EMHBIX U TOBEPXHOCTHBIX
BOJI, [IOYB U HEJP, PAaCTUTEILHOTO
1 )KMBOTHOT'O MHpa

IIK.7.1

[Inanupyer, opranusyer u
IIPOBOAUT PabOTHI IO
HKOJIOTHYECKOMY MOHUTOPUHTY,
OLICHKE COCTOSIHUS IIPUPOAHOU
Cpelbl, IPOBEICHHUIO MHKEHEPHO-
9KOJIOTMYECKUX U3BICKAHUN U
OBOC

pollution, point sources, nonpoint sources,
laws and regulations, clean water act, safe
drinking water act, strategy for
water-quality management: use-attainability
analysis, total maximum daily load process,
measures of water quality, physical
measures, chemical measures, biological
measures, surface-water standards,
designated beneficial uses, water-quality
criteria, antidegradation policy, general
water-quality management practices, u,s,
ground-water standards, background water
quality, computer codes, transport
processes, initial mixing, longitudinal
dispersion, spills, governing equation, fate
of volatile organic compounds in streams,
continuous discharges, oxygen demand of
wastewater, reaeration, streeter—phelps
model, other considerations, restoration and
management, nonstructural techniques,
structural techniques, water monitoring,
reasons for water monitoring

Crneunpuxkanusa MeponpusTHI TEKyILIEro KOHTPOJIS

Introduction to ecohydrology



[Ipo0mKUTENTBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHON aTTECTAlUu: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

Has good knowledge about the hydrosphere and global water cycle.

10

Has moderate knowledge about the hydrosphere and global water cycle.

5

Has poor knowledge about the hydrosphere and global water cycle.

1

3. Environmental consequences of anthropogenic pollution of seas and oceans

[Ipon0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6ann: 15

IToxa3zarean oneHMBaHUA

Baaasl

Has good knowledge about the measures of water quality, surface-water standards,
antidegradation policy, general water-quality management practices, ground-water standards,
background water quality, mixing of dissolved constituents, properties of the diffusion equation,
transport of suspended particles.

30

Has moderate knowledge about the measures of water quality, surface-water standards,
antidegradation policy, general water-quality management practices, ground-water standards,
background water quality, mixing of dissolved constituents, properties of the diffusion equation,
transport of suspended particles.

15

Has poor knowledge about the measures of water quality, surface-water standards, antidegradation
policy, general water-quality management practices, ground-water standards, background water
quality, mixing of dissolved constituents, properties of the diffusion equation, transport of
suspended particles.

6. Water monitoring network

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus mpoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA

Banabl

Has good knowledge about the ecological consequences of anthropogenic influence on the
terrestrial hydrosphere. Inadvertent and deliberate discharge of petroleum, improper sewage
disposal, and thermal pollution also are seriously affecting the quality of the hydrosphere; the
present discussion focuses on three major problems—eutrophication, acid rain, and the buildup of
the so-called greenhouse gases.

30

Has modereate knowledge about the ecological consequences of anthropogenic influence on the
terrestrial hydrosphere. Inadvertent and deliberate discharge of petroleum, improper sewage
disposal, and thermal pollution also are seriously affecting the quality of the hydrosphere; the
present discussion focuses on three major problems—eutrophication, acid rain, and the buildup of

15




the so-called greenhouse gases.

Has poor knowledge about the ecological consequences of anthropogenic influence on the
terrestrial hydrosphere. Inadvertent and deliberate discharge of petroleum, improper sewage
disposal, and thermal pollution also are seriously affecting the quality of the hydrosphere; the
present discussion focuses on three major problems—eutrophication, acid rain, and the buildup of
the so-called greenhouse gases.

Final exam

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTaluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChl ayINTOPHOI padoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amt: 20

Iloka3aTey OLIEHUBAHUSA

Bajaasl

Has good knowledge about the hydrological foundations of environmental protection, principles
of water-quality control, sources of water pollution, point sources, nonpoint sources, laws and
regulations, clean water act, safe drinking water act, strategy for water-quality management:
use-attainability analysis, total maximum daily load process, measures of water quality, physical
measures, chemical measures, biological measures, surface-water standards, designated beneficial
uses, water-quality criteria, antidegradation policy, general water-quality management practices,
u,s, ground-water standards, background water quality, computer codes, transport processes,
initial mixing, longitudinal dispersion, spills, governing equation, fate of volatile organic
compounds in streams, continuous discharges, oxygen demand of wastewater, reaeration,
streeter—phelps model, other considerations, restoration and management, nonstructural
techniques, structural techniques, water monitoring, reasons for water monitoring.

40

Has moderate knowledge about the hydrological foundations of environmental protection,
principles of water-quality control, sources of water pollution, point sources, nonpoint sources,
laws and regulations, clean water act, safe drinking water act, strategy for water-quality
management: use-attainability analysis, total maximum daily load process, measures of water
quality, physical measures, chemical measures, biological measures, surface-water standards,
designated beneficial uses, water-quality criteria, antidegradation policy, general water-quality
management practices, u,s, ground-water standards, background water quality, computer codes,
transport processes, initial mixing, longitudinal dispersion, spills, governing equation, fate of
volatile organic compounds in streams, continuous discharges, oxygen demand of wastewater,
reaeration, streeter—phelps model, other considerations, restoration and management,
nonstructural techniques, structural techniques, water monitoring, reasons for water monitoring.

20

Has poor knowledge about the hydrological foundations of environmental protection, principles of
water-quality control, sources of water pollution, point sources, nonpoint sources, laws and
regulations, clean water act, safe drinking water act, strategy for water-quality management:
use-attainability analysis, total maximum daily load process, measures of water quality, physical
measures, chemical measures, biological measures, surface-water standards, designated beneficial
uses, water-quality criteria, antidegradation policy, general water-quality management practices,
u,s, ground-water standards, background water quality, computer codes, transport processes,

initial mixing, longitudinal dispersion, spills, governing equation, fate of volatile organic




compounds in streams, continuous discharges, oxygen demand of wastewater, reaeration,
streeter—phelps model, other considerations, restoration and management, nonstructural
techniques, structural techniques, water monitoring, reasons for water monitoring.




