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1. HaumeHoBaHUE QM CIUATIIHHBI
Climate Change and Water Resources

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 auciuruinabl Climate Change and Water Resources y o0yyaromierocs 10JKHbI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

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

ITK.10 Crioco6eH pa3pabaThiBaTh U BHEIPATH MEPOIIPUATHS, HAIIPABJICHHBIC HAa BHIMIOJIHEHUE TPeOOBaHUI B
o0acTu OXpaHbl OKPYKAIOIIEH CpeJibl, BHEPEHUIO CUCTEMBI HKOJIOTHYECKOTO MEHEKMEHTA, pa3paboTKe U
(YHKIIMOHUPOBAHUHU CUCTEMBI KOJIOTHUYECKOTO MOHUTOPHUHTA, TIPEAYTPEKACHUS BOZHUKHOBEHUS
YPE3BBIYANHBIX CUTYAIMI MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa

HNuaukaTopsl

ITK.10.1 Pa3pabatbIBaeT 1jaaH MEpONPUATHI 110 YIIPABICHHUIO U YCOBEPIIEHCTBOBAHUIO
MIPUPOIOTIONB30BaHMS, HATIPABJICHHBIX Ha BBHIMOJHEHUE TPEOOBaHUIT HOPMATUBHBIX NMPABOBHIX AKTOB B 00J1aCTH
OXpaHbI OKPY’KAIOIIEH CPebl C Y4ETOM MEPEIOBOTO OMBITA OTEYECTBEHHBIX U 3apyOS)KHBIX KOMITAHUH 110
MOBBIIIEHUIO SKOJIOIMYECKON 6€30MacHOCTH



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, 4
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 (4 TpumecTp)

aTreCcralum




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

CLIMATE CHANGE AND WATER RESOURCES

1. Introduction
Climate Change, Greenhouse effect, Greenhouse Gases.
General Overview of Climate Change and Global Water Cycle: Climate variability, drivers of climate change;
Observed and future changes in global patterns of precipitation and evaporation; Understanding the water cycle,
global water distribution and quantitative and qualitative spatio-temporal changes.

2. Proxies, Past Climates and Glaciations
Palaeoclimate: Glimpse of Earth’s Climate through Ages (Climate during Precambrian, Climate during
Phanerozoic). Sources of Palaeoclimatic Data: Historical Data, Archaeological Data (Rock Layers, Minerals and
Soil Data, Plant and Animal Remains, Artifacts).
Ice-Age World, Glacier response to changing climate, Ice cores reveal climate changes, Melting glaciers, sea
level rise, Lake Vostok - ancient life under the ice, a stepping stone to the planets.

3. Water Resources and Water allocation
Water as a resource. Concept of valuing water. Types of water resources. Inland waters, Groundwater,
Cryosphere, Marine Waters: distribution and its importance. Water Resources distribution in different countries.
Transboundary water shearing. Problems and prospects.

4. Climate Change Impacts on Floods and Droughts formation
Estimating impacts of climate change on precipitation variability, extreme precipitation events, droughts, floods,
evapotranspiration, soil moisture, surface and sub-surface water resources, runoff and river discharge, glacial
hydrological regime.

5. IPCC scenarios and management strategies
Studying the climate-induced changes in hydrology; Water resource availability and demand, modelling runoff,
flood frequency analysis, soil erosion.
Socio-economic and environmental impacts; indicators of climate risks to water resources; vulnerability;
Factors affecting the vulnerability of water resources.
Kyoto Protocol and other Climate Change Polices.

6. Mitigation and Adaptation Strategies for Water Management
Scale dependent vulnerability-local, regional, global; Vulnerability assessment and adaptation framework — all
intra-national governance levels, transboundary water resources; critical knowledge gaps Importance of IWRM
for adaptation; Integrated drought management; Potential water resource conflicts, Implications for policy and
sustainable development; Risk management.

Final exam
The final exam will be provided in the form of a written exam.

Forms of practical training for persons with disabilities are determined taking into account the characteristics of
psychophysiological development, individual capabilities and health status of students.

Changes in the time frame for passing the current interim certification are possible, namely, an increase in the
time for preparing and submitting a practice report is provided.



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. 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 : 31eKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAs CUCTEMa
SpringerLink : [caiit]. https://link.springer.com/book/10.1007/978-3-031-22606-9

JlonoJIHUTEIbHAS

1. Stamey T.,Hess G. Techniques for Estimating Magnitude and Frequency of Floods in Rural Basins of
Georgia:U.S.Geological Survey.Water-Resources Investigations Report 93-4016/T. Stamey, G. Hess.-Atlanta:U.
S. Dept. of the Interior,1993.-75.

2. Westcoat J. L.,White G. F. Gilbert F. Water for Life. Water Management and Environmental Policy/J. L.
Westcoat, Gilbert F. White G. F..-Cambridge:Cambridge University Press,2003, ISBN 0-521-36211-3.-322.

3. Arup K. Sarma, Vijay P. Singh, Rajib K. Bhattacharjya, Suresh A. Kartha. Urban Ecology, Water Quality and
Climate Change. Springer, Cham, 2018. Online ISBN 978-3-319-74494-0. TekcT 31eKTPpOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-74494-0



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

http://www.rivdis.sr.unh.edu/ Hydrological data base of the rivers parameters
www.maikonline.com/ Water resources
http://giovanni.gsfc.nasa.gov/giovanni Data Bank for Research in Geosciences
https://gmvo.skniivh.ru/ AUC I'MBO
http://www.ncdc.noaa.gov/cdo-web Climate Database
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pasoBarenbHslii nporecce no aucuuminHe Climate Change and Water Resources npeanonaraer
WCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHUsl M MH()OPMAIIMOHHBIX 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 MaTepUalla U BBIIOJHEHU 3aaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHATHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoOKoH(pepeHIIcBsI3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/II\/’I, ayJIuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHN,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMON 1JIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoOLEeCcca M0 AUCHHUILIHMHE

For conducting classes of the lecture type-an audience equipped with presentation equipment (projector, screen,
laptop) with the appropriate software, chalk or marker board.
For conducting seminars (practical) type classes, for group and individual consultations, routine monitoring and
intermediate certification-an audience equipped with presentation equipment (projector, screen, laptop) with
appropriate software, chalk or marker board
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 PSU.

[Momemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYTIOM K JIOKaJbHOU U TTI00aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopil. 2, aya. 418. O6opyaoBaH 7 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

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



4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opyaosan 6 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CJIETYIOIINUM
MIPOTPaMMHBIM 00€CTICYCHUEM:

Onepanuonnas cuctema ALT Linux;

Oducusriii maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Climate Change and Water Resources

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

IIK.10

Cnoco0eH pa3padaTbiBaTh U BHEAPATH MEPONPUATHS, HANIPABJIEHHbIE HA BHINOJIHEHHE
TpeOOBaHUI1 B 00J1aCTH OXPaHbl OKPYKAKOIIEH CPelbl, BHEAPEHUI) CUCTEMbI IKOJIOTMY€eCKOr0
MEHEeIKMEeHTAa, pa3padoTke U QYHKINOHMPOBAHMHU CHCTEMbI IKOJOTH4€CKOT0 MOHUTOPHUHTI A,
npeaynpe:kIeHnsl BOSHUKHOBEHUS YPe3BbIYAWHBIX CUTYAMii IPUPOTHOT0 M TEXHOT€HHOT' 0

Xapakrepa
Komnerenuus Ilinanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaTOB
(MHaUKaATOP) o0y4eHus o0y4eHusn
IIK.10.1 Students must be able to estimate HeynosiierBopuren

PazpaOaTbIBaeT mian
MEPOIPHUATHUH 110
YIPABIEHUIO U
YCOBEPLICHCTBOBAHUIO
IIPUPOIOIOIB30BaHUS,
HaIPAaBJICHHBIX HA
BBITNIOJIHEHHE TpeOOBaHUM
HOPMAaTUBHBIX IIPABOBBIX
aKTOB B 00JIACTU OXPAHbI
OKpY>Karollel CpeJibl C
Y4ETOM NEPEAOBOTO
OIIbITa OTEYECTBEHHBIX U
3apyOeKHbIX KOMIIaHUH
I10 NTOBBIILIEHUIO
JKOJIOTUYECKOU
0e30macHOCTH

the air temperature, precipitations
and water flow dynamics.
Students have to know basic
concept of climate change, water
resources change and ways how
we can mitigate and adapt to new
environment..

Student dosen't knows the basic concept of
climate change and water resources change. The
student is unable to skillfully use the methods of|
the climate change estimation and knows how to
evaluate water resources change. Student
partially knows the ways how we can mitigate
and adapt to new environment with changed
water resources.
Y10BJ1€TBOPUTEIbH

Student knows the basic concept of climate
change and water resources change. The student
is unable to skillfully use the methods of the
climate change estimation and knows how to
evaluate water resources change. Student
partially knows the ways how we can mitigate
and adapt to new environment with changed
water resources.

Xopouo
Student knows the basic concept of climate
change and water resources change. The student
is able to skillfully use the methods of the
climate change estimation and knows how to
evaluate water resources change. Student
partially knows the ways how we can mitigate
and adapt to new environment with changed
water resources.

Otiamn4Ho
Student knows the basic concept of climate
change and water resources change. The student
is able to skillfully use the methods of the
climate change estimation and knows how to
evaluate water resources change. Student knows




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1au4Ho
the ways how we can mitigate and adapt to new
environment with changed water resources.




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

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH © 3a4eT

Crnoco0 npoBeeHust MepONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAllUU OIIPEIENIIETCSl HA OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT0O MEPHOAA.

MaxkcumajbHOe KoIu4ecTBo 0asios : 100

KonBeprauusi 6a/U10B B 0TMETKH

«otTau4Ho» - oT 81 no 100

«xopomo» - ot 61 o 80

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

Komnerenuus Meponpusitue KonTpoaupyembie 3j1eMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
BxoaHol KOHTPOJIb 1. Introduction Basic concepts of the climates. The origin
BxoaHoe TecTupoBaHue of the atmosphere.

K.10.1 4. Climate Change Impacts | Knows the climate change, greenhouse
PazpabarbiBaeT mian on Floods and Droughts effect, greenhouse gases, general overview
MEPONpPHATHH 10 YIPaBICHUIO U | formation of climate change and global water cycle:
YCOBCPIICHCTBOBAHUIO 3ammuaemoe KOHTPoJIbHOe| climate variability, drivers of climate
MpUPOAOTIOIb30BaHNA, MeponpusiTue change; observed and future changes in
HArpaB/ICHHBIX Ha BBIIOTHCHHIC global patterns of precipitation and
TpebOBaHHi HOPMATHBHBIX evaporation; understanding the water cycle,

MIPABOBBIX aKTOB B 00JacTH
OXpaHbl OKPYKAIOIIEH CpeJIbl ¢
Y4€TOM MepeOBOro OIbITa
OTEUYECTBEHHBIX U 3apyOemKHBIX
KOMITIaHUH 110 TOBBIIICHUIO
HKOJIOTMYECKOM 0€30macHOCTH

global water distribution and quantitative
and qualitative spatio-temporal changes,
paleoclimate: glimpse of earth’s climate
through ages, sources of palaeoclimatic
data, ice-age world, glacier response to
changing climate, ice cores reveal climate
changes, melting glaciers, sea level rise,
lake Vostok.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
MK.10.1 6. Mitigation and Adaptation | Knows the concept of valuing water, types
Pa3pabarbiBaeT miuan Strategies for Water of water resources, inland waters,
MEPOTIPHUSATHIA 110 YIPABICHHUIO B | Management groundwater, cryosphere, marine waters:
YCOBCPIICHCTBOBAHMIO 3ammuuaemoe kKoHTpoabHoe| distribution and its importance, water
[pUPOAOIIOIB30BaHNA, MeponpusiTiue resources distribution in different countries,

HaIpPaBJICHHBIX HA BBIITOJHECHHE
TpeOoBaHUI HOPMATUBHBIX
IIPABOBBIX AKTOB B 00JIACTH
OXpaHbl OKPYKAIOIIEH Cpebl ¢
YYETOM TIepEeI0BOTO OTIbITA
OTEYECTBEHHBIX U 3apyO0eKHbIX
KOMIIAHUM T10 MOBBILICHUIO
HKOJIOTHYECKOM 6e30MacHOCTH

transboundary water shearing, problems
and prospects, impacts of climate change
on precipitation variability, extreme
precipitation events, droughts, floods,
evapotranspiration, soil moisture, surface
and sub-surface water resources, runoff and
river discharge, glacial hydrological regime,
the climate-induced changes in hydrology;
water resource availability and demand,
modelling runoff, flood frequency analysis,
soil erosion.

ITK.10.1 Final exam
PazpaOaTbiBaeT mian HTOroBoe KOHTPOJIbLHOE
MEPOIPHUATHUH 110 YIPABICHUIO H | MepONPHUSTHE
YCOBEPIICHCTBOBAHHIO
PUPOAOTIOIH30BAHNS,
HaIpaBJICHHBIX HA BBITOJIHEHHE
TpeOOBaHUI HOPMATHUBHBIX
IIPAaBOBBIX AKTOB B 00JIACTH
OXpaHbl OKpY’KalOIIeH Cpebl ¢
YUYETOM IIEePEI0BOr0 OIbITA
OTEUECTBEHHBIX U 3apyOeKHBIX
KOMITAaHHUH TI0 TTOBBIIICHHIO
IKOJOTUYECKOH 0€30IMacHOCTH

Knows the socio-economic and
environmental impacts; indicators of
climate risks to water resources;
vulnerability; factors affecting the
vulnerability of water resources, Kyoto
Protocol and other climate change polices,
scale dependent vulnerability-local,
regional, global; vulnerability assessment
and adaptation framework — all
intra-national governance levels,
transboundary water resources; critical
knowledge gaps importance of IWRM for
adaptation; integrated drought
management; potential water resource
conflicts, implications for policy and
sustainable development; risk management.

Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS

1. Introduction

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcruMaibHbIi 0aJu1, BBICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[IpoxoaHoii 6am: 0

IToxa3zaTenn oneHMBaHUA

Baaasl

Knows the basic concepts of the climates and the origin of the atmosphere. 10




Do not well knows the basic concepts of the climates and the origin of the atmosphere.

Do not knows the basic concepts of the climates and the origin of the atmosphere.

4. Climate Change Impacts on Floods and Droughts formation

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayINTOPHOI padoThI

MakcumanbHbIi 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoanoii 6amt: 15

IToxa3zarTen oeHUBAHUA

Bajaabl

Has a good knowledge about the climate change, greenhouse effect, greenhouse gases, general
overview of climate change and global water cycle: climate variability, drivers of climate change;
observed and future changes in global patterns of precipitation and evaporation; understanding the
water cycle, global water distribution and quantitative and qualitative spatio-temporal changes,
paleoclimate: glimpse of earth’s climate through ages, sources of palacoclimatic data, ice-age
world, glacier response to changing climate, ice cores reveal climate changes, melting glaciers, sea
level rise, lake Vostok.

30

Has a moderate knowledge about the climate change, greenhouse effect, greenhouse gases,
general overview of climate change and global water cycle: climate variability, drivers of climate
change; observed and future changes in global patterns of precipitation and evaporation;
understanding the water cycle, global water distribution and quantitative and qualitative
spatio-temporal changes, paleoclimate: glimpse of earth’s climate through ages, sources of
palaeoclimatic data, ice-age world, glacier response to changing climate, ice cores reveal climate
changes, melting glaciers, sea level rise, lake Vostok.

15

Has a poor knowledge about the climate change, greenhouse effect, greenhouse gases, general
overview of climate change and global water cycle: climate variability, drivers of climate change;
observed and future changes in global patterns of precipitation and evaporation; understanding the
water cycle, global water distribution and quantitative and qualitative spatio-temporal changes,
paleoclimate: glimpse of earth’s climate through ages, sources of palaecoclimatic data, ice-age
world, glacier response to changing climate, ice cores reveal climate changes, melting glaciers, sea
level rise, lake Vostok.

6. Mitigation and Adaptation Strategies for Water Management

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3zaTen oneHUBAHUS

Banabl

Has a good knowledge about the concept of valuing water, types of water resources, inland
waters, groundwater, cryosphere, marine waters: distribution and its importance, water resources
distribution in different countries, transboundary water shearing, problems and prospects, impacts
of climate change on precipitation variability, extreme precipitation events, droughts, floods,
evapotranspiration, soil moisture, surface and sub-surface water resources, runoff and river
discharge,

30




glacial hydrological regime, the climate-induced changes in hydrology; water resource availability
and demand, modelling runoff, flood frequency analysis, soil erosion.

Has a moderate knowledge about the concept of valuing water, types of water resources, inland
waters, groundwater, cryosphere, marine waters: distribution and its importance, water resources
distribution in different countries, transboundary water shearing, problems and prospects, impacts
of climate change on precipitation variability, extreme precipitation events, droughts, floods,
evapotranspiration, soil moisture, surface and sub-surface water resources, runoff and river
discharge, glacial hydrological regime, the climate-induced changes in hydrology; water resource
availability and demand, modelling runoff, flood frequency analysis, soil erosion.

15

Has a poor knowledge about the concept of valuing water, types of water resources, inland waters,
groundwater, cryosphere, marine waters: distribution and its importance, water resources
distribution in different countries, transboundary water shearing, problems and prospects, impacts
of climate change on precipitation variability, extreme precipitation events, droughts, floods,
evapotranspiration, soil moisture, surface and sub-surface water resources, runoff and river
discharge, glacial hydrological regime, the climate-induced changes in hydrology; water resource
availability and demand, modelling runoff, flood frequency analysis, soil erosion.

Final exam

[IponoIKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Ipoxoanoii 6a: 20

IToxa3zarean oneHMBaHUA

Baaasl

Has a good knowledge about the socio-economic and environmental impacts; indicators of
climate risks to water resources; vulnerability; factors affecting the vulnerability of water
resources, Kyoto Protocol and other climate change polices, scale dependent vulnerability-local,
regional, global; vulnerability assessment and adaptation framework — all intra-national
governance levels, transboundary water resources; critical knowledge gaps importance of IWRM
for adaptation; integrated drought management; potential water resource conflicts, implications
for policy and sustainable development; risk management.

40

Has a moderate knowledge about the socio-economic and environmental impacts; indicators of
climate risks to water resources; vulnerability; factors affecting the vulnerability of water
resources, Kyoto Protocol and other climate change polices, scale dependent vulnerability-local,
regional, global; vulnerability assessment and adaptation framework — all intra-national
governance levels, transboundary water resources; critical knowledge gaps importance of IWRM
for adaptation; integrated drought management; potential water resource conflicts, implications
for policy and sustainable development; risk management.

20

Has a poor knowledge about the socio-economic and environmental impacts; indicators of climate
risks to water resources; vulnerability; factors affecting the vulnerability of water resources, Kyoto
Protocol and other climate change polices, scale dependent vulnerability-local, regional, global;
vulnerability assessment and adaptation framework — all intra-national governance levels,
transboundary water resources; critical knowledge gaps importance of IWRM for adaptation;
integrated drought management; potential water resource conflicts, implications for policy and




sustainable development; risk management.




