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1. HaumeHoBaHUE QM CIUATIIHHBI
Environment and New Energetics

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 aucuuminHsl Environment and New Energetics y oOy4arorierocst 10KHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

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

OIIK.5 BnageTh COBpEMEHHBIMUA METOIAMHU €CTECTBEHHOHAYYHBIX HCCIIE0BAaHNM, aHAJIN3a JAHHBIX,
MIPOCKTUPOBAHUS

ITIK.8 roTOBHOCTH y4acTBOBATh B IJIJAHUPOBAHUH U MIPOBEICHUN MEPONPUATHI 110 YIPABICHUIO U
ONTHUMU3ALMH TPUPOJIOTIOIB30BAaHUEM, OPTaHU3AIINH TTOJIEBBIX U 1a00OPaTOPHBIX pabOT, COCTABICHUH CMETHOU
Y OTUYETHOM JOKYMEHTAIIMH 10 YIIPABICHUIO TPUPOIOTOIB30BaHIEM



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, 2,3
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 28
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 42
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 110

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaemMoe KOHTpoJibHOe Meporpusitie (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM

3auer (2 TpumecTp)

aTTeCTAlluH

Ok3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Topic 1 Human impact on the environment in a historical context
Scientific foundations of sustainable development. Concepts of sustainability and development. The Malthus
theory. V. Vernadsky's concept of the Noosphere. Models of J. R. R. Tolkien Forrester, M. Mesarovich, E.
Pestel. The concept of coevolution of nature and society by N. Moiseev. Reports to the Club of Rome. Limits of
growth D. Meadows. Interpretation of the Commission by G. H. Brundtland. Modern approaches to the
definition of sustainable development. Homeostasis of development. Russian view on the concept of sustainable
development.
Human impact on the natural environment in different historical epochs. Appropriating economy, primitive
society, gathering, hunting and fishing; improvement of tools. Agricultural revolution-the transition from the
appropriating economy to the producing one-Cultivation of land, development of agriculture and cattle
breeding; use of wood as the main source of energy and building material. Feudal society of the Middle Ages;
the emergence of private property; the division of society into classes; the increase in population; improvement
of natural agriculture; deforestation, development of crafts, shipbuilding; extraction of mineral resources;
transition to the use of secondary natural resources-products of agriculture, cattle breeding, processing of
mineral raw materials. The birth of capitalist relations, colonial relations
grabs. Great geographical discoveries; expansion of the borders of the Oikumene; conquest and settlement of
new lands. The development of factory production, manufactories; the growing demand for the use of mineral
and water resources; the expansion of acreage, the reduction of forests for arable land, the use of wood for the
needs of construction, shipbuilding. The development of capitalism; social revolutions, colonial wars and the
looting of colonies; the industrial revolution. The growing demand for mineral resources; the growth of the
factory industry, the formation of industrial centers, accelerated urbanization; expansion of acreage,
improvement of the agricultural industry. The era of a developed industrial society; resource and national
conflicts; the current stage of the scientific and technological revolution (NTR); a sharp jump in the population.
Technogenesis, radical changes in the technical base of production; mass outflow of the rural population to the
cities; sharp shifts in the system"society — natural environment". Future environmental crises.

Topic 2 Environmental consequences of human impact on the environment, global environmental
problems
Classification of anthropogenic impacts on the environment. Characteristics of environmental impacts. Types of
environmental pollution: mechanical, physical, chemical, biological, informational. The consequences of
industrial, agricultural, household, transport pollution, as a result of military operations. Particularly dangerous
pollution. Dynamics of environmental pollution.

Impact on the atmosphere
The main factors and consequences of air pollution. Climate warming. The greenhouse effect. Ozone "holes".
Acid rain. Smog. Transboundary transport of pollutants. The quality of atmospheric air in cities and TPC is an
important environmental factor for the health of the population. Methods for assessing air quality.

Impact on the hydrosphere
World water balance and assessment of freshwater reserves. Modern problems of rational use of water
resources. Factors and consequences of anthropogenic influence on the flow of small rivers. Hydrological and
ecological aspects of water management (drinking water, industrial, agricultural, fisheries, land reclamation,
flow regulation, recreation, water transport). Water quality.

Impact on the lithosphere
The consequences of "chemization" in agriculture. The quality of the land fund in Russia. Modern violations of
the lithosphere. Environmental consequences of mining activities.
Alternative agriculture. Land reclamation. Ecological aspects of agricultural intensification.



Impact on biota
The concept of biodiversity at the species, population and ecosystem levels of the organization of the biosphere.
The concept of a species of living organisms. Species of living organisms that inhabited and inhabit the Earth.
Specialization of species in certain habitat conditions. Conditions of an organism's existence: analysis of abiotic
and biotic environmental factors. Eurybionts and stenobionts. Adaptation of species to environmental
conditions. Species ranges. The concept of population. Morphological, physiological, and behavioral diversity
of the population. Population structure. Patterns of population growth; waves of life". Ecosystems: structure,
hierarchy, functions, trophic and energy levels of organization, mechanisms of stability, patterns of evolution.
Anthropogenic factors of biodiversity loss: direct destruction and indirect impacts.
Global biodiversity: numerical, qualitative, and spatial variations. Creation of Red Books and specially
protected natural areas (SPNA) as ways to preserve biodiversity. International Convention on Biodiversity (Rio
de Janeiro, 1992). Russia's actions to preserve biodiversity: the main federal laws and resolutions of the
Government of the Russian Federation. Russian and international environmental public organizations and their
role in the conservation of biodiversity. The role of the population in the conservation of biodiversity. Ethical
foundations of biodiversity conservation.

Topic 3 The concept of sustainable development
The main components of the concept of sustainable development. The main provisions of the concept and its
objectives. Principles of sustainable development.
The United Nations Conference on Environment and Development (Rio, 1992) and its agreements. World
Summit on Sustainable Development in Johannesburg. Rio+20: new accents.
The Millennium Development Goals. UN Conference "Rio+20" (final document "The future we want").
Education for sustainable development.
Measuring the sustainability of development. The purpose and objectives of the development of sustainable
development indicators. Separate and integrated indicators. Economic, environmental and social components.
Sustainability and the measurement of wealth. Indicator systems of various UN and OECD entities. Human
Development Index. World Bank Adjusted Net Savings Index. Environmental Performance Index. Contribution
of Russian scientists to the development of sustainable development indicators.
Develop sustainable development strategies at the global, regional, international and national levels. The role of
public policy. Changing consumption patterns. Environmental policy. National demographic policy. Health
protection. Fight against poverty. Assistance to developing countries. "Green" economy.
Features and main stages of international cooperation in the development and implementation of a sustainable
development strategy. Regional, international, and global levels: issues of interaction. UN activities. The role of
other international organizations and agreements. International conventions related to the implementation of the
concept of sustainable development. Russia's participation in international cooperation. Strengthening
intergovernmental cooperation mechanisms. Activities at the national, subnational and local levels.

Topic 4 Alternative energy resources and their use

Problems and prospects of alternative energy development
Environmental restrictions on the use of non-renewable energy sources. Modern problems of using traditional
fuels. Alternative energy resources. The place of RES in the classification of natural resources. The concept of
clean energy. The place of non-traditional energy sources in meeting the energy needs of humanity.
Trends in the development of global energy, investments in alternative energy. The history of the modern RES
market. The main types of RES. The state of the global renewable energy market

Wind power
The potential of wind energy and the possibilities of its use.



History of wind energy use. Wind Cadastre of Russia. General characteristics of wind power plants (wind
turbines). Calculation of the ideal and real windmill. Types of wind turbines. The optimal mode of operation of
the wind wheel. Wind farms. The state and trends of the global wind energy market. The main players in the
global wind energy market. The state and prospects of the wind energy market in Russia. The main players of
the wind energy market in Russia.

Advantages and disadvantages of wind power.

Solar energy
Characteristics of solar radiation as an energy resource. Solar energy converters and solar light concentrates. The
state and trends of the global solar energy market. The main players in the global solar energy market. The state
and prospects of the solar energy market in Russia.
The main players of the solar energy market in Russia. Advantages and disadvantages of solar energy.

Biogas and biofuels
Photosynthesis. Biomass. Biofuels. Classification of biofuel production processes. Gasification and gas
generators.
Anaerobic digestion. Calculation of biogas generators. Production of biofuels for energy purposes. Energy
farms.
Bioenergy installations (BEU). BioTEC. Bioenergetic complexes (BEC). Autonomous heat and power
complexes (ATCs). Technologies of solid household and industrial waste disposal (TBPO): storage in landfills,
incineration with heat recovery, composting, deep high-temperature processing (pyrolysis) in high-temperature
mine-blast furnaces( VSHDP), complex processing.
Ecology of bioenergy. The state and prospects of bioenergy abroad and in Russia. Biofuels of "rural" and
"urban" origin. ATC in rural areas and integrated district heating stations (CRTS) in cities. The state and trends
of the global market of biogas and biofuels. The main players in the global market of biogas and biofuels. The
state and prospects of the market of biogas and biofuels in Russia. The main players of the biogas and biofuels
market in Russia. Advantages and disadvantages of bioenergy.

Geothermal energy
Thermal regime of the Earth's crust. Sources of geothermal heat. Classification of geothermal areas. Methods
and methods of using geothermal heat for electricity generation and in heat supply systems. Geothermal power
plants (GeoES) of Russia. Environmental indicators of Geothermal power plants. Ocean energy resources. The
energy of sea currents. General characteristics of a tidal wave. Power plants that use decent water rise and tidal
currents (PES). Economics and ecology of PES. Causes of wave formation. The main parameters of the wave.
Fundamentals of the theory of wave motion. Devices for extracting wave energy from float waves to dam
waves. Wave power plants (WPP).
Economics and ecology of wind farms. Thermodynamic bases of ocean thermal energy use. Closed-cycle ocean
thermal power plants (APEC). OTES of the open cycle. Arctic (polar) oceanic thermal power plants (APEC).
APEC Economics and Ecology.

Topic 5 International cooperation and global experience in implementing alternative energy
Development of alternative energy in the countries of the world. Alternative energy in the EU countries.
International cooperation in the field of alternative energy-organizations, projects, events.



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
OcHoBHas:

1. Joao Fernando Gomes de Oliveira, Tatiana Costa Guimar&#227;es Trindade. Sustainability Performance
Evaluation of Renewable Energy Sources: The Case of Brazil. Springer International Publishing AG, part of
Springer Nature 2018. Online ISBN 978-3-319-77607-1. TekcT aneKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-77607-1 https://link.springer.com/book/10.1007/978-3-319-
77607-1

2. Rao Surampalli, Tian Zhang, Manish Kumar, Goyal Satinder, Brar R. Tyagi. "Sustainability: Fundamentals
and Applications", 2020, ISBN: 9781119434016 [Dnextponnslii pecypc]. URL:
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119434016 (/lata ob6pamenus: 09.03.2021)
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119434016

3. David Pimentel. Biofuels, Solar and Wind as Renewable Energy Systems. Benefits and Risks. Springer
Science+Business Media B.V. 2008. Online ISBN 978-1-4020-8654-0. TekcT 3neKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-1-4020-8654-0 https://link.springer.com/book/10.1007/978-1-4020-
8654-0

4. Zhaoqing Yang, Andrea Copping. Marine Renewable Energy. Resource Characterization and Physical
Effects. Springer International Publishing AG 2017. Online ISBN 978-3-319-53536-4. Tekct 351eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-3-319-53536-4 https://link.springer.com/book/10.1007/978-3-319-
53536-4

5. Tanay Sidki Uyar. Towards 100% Renewable Energy. Techniques, Costs and Regional Case-Studies.
Springer International Publishing Switzerland 2017. Online ISBN 978-3-319-45659-1. TekcT 31eKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-45659-1 https://link.springer.com/book/10.1007/978-3-319-
45659-1

6. David Elliott, Terence Cook. Renewable Energy. From Europe to Africa. The Editor(s) (if applicable) and
The Author(s) 2018. Online ISBN 978-3-319-74787-3. TekcT 27eKTPOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-74787-3 https://link.springer.com/book/10.1007/978-3-319-
74787-3

JlomoJHUTEIbLHASN:

1. Yoram Krozer. Theory and Practices on Innovating for Sustainable Development. Springer International
Publishing Switzerland 2016. Online ISBN 978-3-319-18636-8. TekcT 371eKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-18636-8 https://link.springer.com/book/10.1007/978-3-319-
18636-8

2. Martin Kaltschmitt, Wolfgang Streicher, Andreas Wiese. Renewable Energy. Technology, and Environment
Economics. Springer-Verlag Berlin Heidelberg 2007. Online ISBN 978-3-540-70949-7. TekcT 31eKTpOHHBIH: //
https://link.springer.com/book/10.1007/3-540-70949-5 https://link.springer.com/book/10.1007/3-540-70949-5

3. Stanislav Shmelev , "Green Economy Reader Lectures in Ecological Economics and Sustainability", 2017,
ISBN 978-3-319-38919 [Dnekrponnsiit pecypc]. https://link.springer.com/book/10.1007/978-3-319-38919-6

4. David Elliott, Terence Cook. Renewable Energy. From Europe to Africa. The Editor(s) (if applicable) and
The Author(s) 2018. Online ISBN 978-3-319-74787-3. TekcT 21eKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-74787-3 https://link.springer.com/book/10.1007/978-3-319-



74787-3

5. Bingtao Qin. Sustainable Development in Rural China. Field Survey and Sino-Japan Comparative Analysis.
Springer-Verlag Berlin Heidelberg 2015. Online ISBN 978-3-662-46476-2. TeKcT 31€KTPOHHBIN: //
https://link.springer.com/book/10.1007/978-3-662-46476-2 https://link.springer.com/book/10.1007/978-3-662-
46476-2



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

http://www.priroda.ru National Nature Portal

http://www.un.org/ru/documents/decl_conv/conv_environment.shtml UN Declarations and Conventions
in the area of environmental protection

www.mnr.gov.ru Ministry of Natural Resources of the Russian Federation

http://www.envir.ee/euro/konventsioonid/biodiv.eng.pdf Estonia.National Strategy and Action Plan for
the Conservation of Estonian Biodiversity

www.biodat.ru Environmental information resources

http://www.svo.se/eng/facts/biodiver.htm Sweden.Impact of Sweden's new forest policy on biodiversity

http://www.uncsd2012.org/rio20/index.html Koundepenuus OOH no okpyxaroriei cpese u pa3BUTHIO

https://www.un.org/sustainabledevelopment/ru/ Ilenu B o61acti ycTOMYNBOTO pa3BUTHS

http://www.thegef.org/gef/home ['mo6ansHBIN YKOIOTHUECKUN HOH]T

https://www.iea.org/areas-of-work/global-engagement International Energy Agency

https://www.un.org/sustainabledevelopment/ru/energy/ Ensuring universal access to affordable, reliable,
sustainable and modern energy sources for all

http://www.vyh.fi/eng/environ/sustdev/indicat/biodiv.htm
http://www.vyh.fi/eng/environ/sustdev/indicat/uhanala.htm Finland . Finnish sustainability indicators

10. Ilepeyenb HH(pOPMALTMOHHBIX TEXHOJIOT U, HCIOJIb3yEeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeJIbHOI0 MPOLECcCa MO IMCUUILIHHE

O6pazoBarenbHsIii poriece no auciuminie Environment and New Energetics npenmnomnaraer
UCTIOJIb30BAHUE CIIEIYIOIIETO MPOrPaMMHOr0 o0ecredeHns: 1 H(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
List of required licensed and / or freely distributed software:
1. Office application package "Apache OpenOffice".
2. An application that allows you to view and play the media content of PDF files "Adobe Acrobat Reader DC".
3. Programs, demonstrations of video materials (player).
4. Internet content viewer (browser) «Google Chromey.
5. Office suite of applications "LibreOffice".

The discipline does not provide for the use of special software.

[Tpu ocBOeHMM MaTepHala U BHITIOJIHEHHS 3aJaHHUH MO JUCIUIUINHE PEKOMEHYETCs HCTIOJIb30BaHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIOJIb30BAThC:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTE€pPHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEpsEMbIE 3a/1aHus,
3aJJaHuA JJI1 COBMECTHOH paboTBhI.

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

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHILINHE

Lecture classes: An audience equipped with presentation equipment (projector, screen, computer/laptop) with
appropriate software; chalk or marker board.

Seminar-type classes (seminars, practical classes): Audience equipped with presentation equipment (projector,
screen, computer/laptop) with appropriate software; chalk or marker board.



Group (individual) consultations: An audience equipped with a chalk or marker board.
Current control: An audience equipped with presentation equipment (projector, screen, computer / 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.
Intermediate certification: An audience equipped with presentation equipment (projector, screen,
computer/laptop) with appropriate software; chalk or marker board.

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

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YuTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. YUnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuanyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoana 11 nepconanbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBHOHN H TJT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM H T7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Environment and New Energetics

I[lnannpyemble pe3yabTaThl 00y4eHHsl MO0 TUCHUILINHE IS GOPMUPOBAHNUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUHU UX OLleHUBAHUS

OIIK.5
BJIaJleTh COBPEMEHHbIMHM METOJAMH €CTECTBEHHOHAYYHBIX HCCJIEA0BAHNM, AaHAJIN3A JaHHBbIX,
NMPOEKTHPOBAHUSA
Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.5 KNOW the main natural, HeynoBJierBopures

BJIQJIETh COBPEMECHHBIMH
METOJaMU

C€CTCCTB CHHOHay‘IHBIX
HWCCIICIOBAHM, aHaIN3a
JTAHHBIX,
MIPOCKTUPOBAHUS

technological, legal, economic and
institutional conditions for the
development of alternative energy,
BE ABLE to assess the
development of alternative energy,
HAVE the skills to analyze the
importance of alternative energy
in solving environmental
problems of the territory.

DOES NOT KNOW the main natural,
technological, legal, economic and institutional
conditions for the development of alternative
energy, DOES NOT KNOW how to assess the
development of alternative energy, DOES NOT
HAVE the skills to analyze the importance of
alternative energy in solving environmental
problems of the territory.
YnoBaerBopurTeabH

HE KNOWS the main natural, technological,
legal, economic and institutional conditions for
the development of alternative energy, IS ABLE
to assess the development of alternative energy,
HAS the skills to analyze the importance of
alternative energy in solving environmental
problems of the territory, but makes significant
mistakes.

Xopouo
HE KNOWS the main natural, technological,
legal, economic and institutional conditions for
the development of alternative energy, IS ABLE
to assess the development of alternative energy,
HAS the skills to analyze the importance of
alternative energy in solving environmental
problems of the territory, but makes some
mistakes.

OT1iu4HO
HE KNOWS the main natural, technological,
legal, economic and institutional conditions for
the development of alternative energy, IS ABLE
to assess the development of alternative energy,
HAS the skills to analyze the importance of
alternative energy in solving environmental
problems of the territory.




I1K.8

TOTOBHOCTh Y4ACTBOBATH B IVIAHUPOBAHUM U MPOBEAEHNH MEPONIPUATHH MO YIPABJIECHUIO U
ONTUMHM3ALMHU MPUPOAONOIb30BAHUEM, OPTAHNU3ALNH 10JIEBBIX U JIA00PATOPHBIX PadoT,
COCTABJIEHMU CMETHOW M OTYETHOM JOKYMEHTAIMH MO0 YIPABJIEHUIO TPUPOI0N01b30BAHNEM

Komnerenmust I[Inanupyemble pe3yJbTaThl Kputepun oneHuBaHus pe3yaibTaToOB
(MHAUKATOP) o0yueHnust o0yueHust
IIK.8 KNOW the types of the HeynosiierBopuren

TOTOBHOCTb y4acCTBOBAaTh
B IJIAHUPOBAHUU U
IIPOBEICHUU
MEPOIPHUATHUH 110
YIPABJICHUIO U
ONTUMU3ALMNH
MIPUPOJONOIB30BAHUEM,
OpraHU3aly MOJEBBIX U
7ab0paTOPHBIX padoT,
COCTABJICHUM CMETHOU U
OTUYETHOW JJOKYMEHTalluu
10 YIPaBJIEHUIO
IIPUPOIONIOIB30BAHUEM

environment, their features,
specifics and dynamics in time
and space, the laws and principles
of interaction between society, its
needs for natural resources and the
quality of the environment. BE
ABLE to analyze cause-and-effect
relationships in the processes of
human-environment
interaction.POSSESS criteria for
assessing changes in the natural
environment

DOES NOT KNOW the types of the
environment, their features, specifics and
dynamics in time and space, the laws and
principles of interaction between society, its
needs for natural resources and the quality of the
environment. DOES NOT KNOW how to
analyze cause-and-effect relationships in the
processes of interaction between a person and
the environment. DOES NOT KNOW the
criteria for assessing changes in the natural
environment.
Y10BJ1€TBOPUTEbH

Partially KNOWS the types of the environment,
their features, specifics and dynamics in time
and space, the laws and principles of interaction
between society, its needs for natural resources
and the quality of the environment. BE ABLE to
analyze cause-and-effect relationships in the
processes of interaction between a person and
the environment. KNOWS the criteria for
assessing changes in the natural environment,
but makes significant mistakesnOxu.

Xopoio
KNOWS the types of the environment, their
features, specifics and dynamics in time and
space, the laws and principles of interaction
between society, its needs for natural resources
and the quality of the environment. BE ABLE to
analyze cause-and-effect relationships in the
processes of interaction between a person and
the environment.He KNOWS the criteria for
assessing changes in the natural environment,
but makes some mistakes.

OTtim4yHoO
KNOWS the types of the environment, their
features, specifics and dynamics in time and
space, the laws and principles of interaction
between society, its needs for natural resources
and the quality of the environment. BE ABLE to
analyze cause-and-effect relationships in the




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
processes of interaction between a person and
the environment. OWNS criteria for assessing
changes in the natural environment.




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

Buja MeponpusiTusi NPOMeKYTOYHOM aTTecTANMH © 3a4eT

Crnioco0 npoBeneHnst MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OleHKa 0 JUCHMIUIMHE B paMKax
MIPOMEKYTOYHOM aTTeCTAllMK ONPE/IENsIeTCs] HA OCHOBE 0aJlJIOB, HAOpPAHHBIX 00y4YaIOUIMMCs Ha KOHTPOJIBHBIX
MEpPONPUATHSIX, IPOBOJAUMBIX B T€UEHUE YUEOHOIO IIepHoIa.

MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBeprauusi 60a/U10B B 0TMEeTKH

«oTau4Ho» - oT 81 no 100

«xopommo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 43 110 60
«HEyI0BJIeTBOPUTEIbHO» / «He3auTeH0» MeHee 43 Oama

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs

BxoaHoi#i KOHTPOJIb Topic 1 Human impact on the| Understanding of the spheres of the Earth,
environment in a historical | knowledge of the basic terminology.
context
BxoaHoe TeCTHPOBAHHE

ITIK.8 Topic 2 Environmental types of the environment, human impact on

TOTOBHOCTb y4aCcTBOBaTh B consequences of human the environment in the historical aspect.

IUIAHUPOBAHUH U NIPOBEJCHUU impact on the environment,

MEpPONPUSATHIA 110 YNPABICHUIO H | global environmental

ONITUMU3AIIH problems

HPUPOIOTIOJIL30BAHMEM, IMucsMeHHOe KOHTPOJIbHOE

OpraHu3aIUH MTOJICBBIX U MeponpusITHe

mabopaTOPHBIX padoT,
COCTaBJICHUU CMETHOM M OTUYETHOM
IIOKYMGHTaIII/II/I 110 praBJIeHI/IIO
MPUPOJOIOJIL30BAHUEM

I1K.8 Impact on the hydrosphere | Human impact on the atmosphere,
TOTOBHOCTH y4acTBOBaTh B IucsMenHOe KOHTpOJBHOe | hydrosphere

IUTAHUPOBAHUU U MPOBEJCHUN MeponpHusiTHE
MEPONPUATHIA IO YIIPABIECHUIO U
ONTUMM3AIIH
MIPUPOIONIOIB30BAHUEM,
OpTraHHU3aI|H MMOJIEBBIX U
1abopaTOPHBIX padoT,
COCTABJICHMM CMETHOW U OTYETHOMU
JOKYMEHTAIUH 10 YIPABICHUIO
PUPOAOTIOIH30BAHNEM




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
IIK.8 Topic 3 The concept of Human impact on the lithosphere, biota.
TOTOBHOCTb y4acTBOBAaTh B sustainable development The concept of sustainable development.
IJIaHPOBAHUN N IPOBCICHUN 3amuinaemMoe KOHTPOJIbHOE
MCPOIPUATHH 10 YIIPABICHUIO U MeponpusiTue
ONITUMH3AIAN
MIPUPOJIOTNIONB30BAHUEM,

OpFaHI/I3aHI/II/I IIOJICBBIX U
n1abopaTopHEIX padoT,
COCTaBJICHUU CMETHOM M OTUYETHOM
IIOKYMGHTaIlI/II/I 110 praBJIeHI/IIO
MPUPOJOIO0JIL30BAHUEM

Crnenupuxkanuss MeponpusiTuid TEKyero KOHTPoJIf

Topic 1 Human impact on the environment in a historical context

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIi 0, BEICTABISIEMbIH 32 MEPONPUSATHE TPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

Iloka3aTesin oneHUBaAHUSA Babl
Speaks basic terms in the field of sustainable development and nature protection 5
Has an idea of the spheres of the Earth. 5
Knows environmental factors 5

Topic 2 Environmental consequences of human impact on the environment, global environmental

problems

[TpoomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSATHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayAUTOPHOI padoThl

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTen oneHUBAHUS

Banabl

The report is presented orally, clearly, clearly, accompanied by cartographic, visual materials.

15

The rules of the report have been followed

The list of references is given

Answers to the questions are given

Impact on the hydrosphere

[TpomomKUTETLHOCTD MTPOBEACHUS MEPOTIPUSTHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcioBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayANTOPHOI padoThl

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13




IMoka3aTenu oneHUBaHUS Bannsi
The report is presented orally and clearly 8
A presentation for the report has been prepared 8
Answers to the questions are given 5
The rules of the report have been followed 3
The presentation is designed neatly, visually 3
The list of the used literature is given 3
Topic 3 The concept of sustainable development
[Tpo1oKUTETBHOCTD MIPOBEACHHS MEPOIIPUATHS IPOMEKYTOUHON aTTecTaluu: 2 yaca
VY cnoBus MpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI
MakcumanbHbIH 0asl1, BEICTABISIEMBII 32 MEPOIIPUSATHE IIPOMEKYTOUHOH arTecTanuu: 40
[Tpoxoanoii 6amr: 17
IMoka3aTenu oneHUBAHUS Bannbl
More than 81% of the test tasks were completed 40
The test tasks were completed by 61-80% 32
The test tasks were completed by 41-60% 24
The test tasks were completed on 41% 17

Bua MeponpusiTUsi IPOMEKYTOUYHOM aTTECTAIUM : DK3aMEH

Cnoco0 npoBeeHUst MEePONPUATHS IPOMEKYTOUHOM aTTecTanum : OIleHKa M0 AUCIUIUIMHE B paMKax
IIPOMEXKYTOUHOM aTTecTally ONpPEeesIeTcs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEPONPUSITUSIX, IPOBOJIMMBIX B TEUEHUE YUEOHOI O IEpUO/aA.

MakcumanbHoe Koan4yecTBo 6aos : 100

KonBepranusi 6a/1710B B 0TMETKH

«oTan4Ho» - ot 81 o 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJBHO» - OT 43 110 60
«HeY/I0BJIeTBOPUTEIbHO» / «He3aYTeHo» MeHee 43 Oaa

Komnerennus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTAaTOB 00yYeHUsI




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.8

TOTOBHOCTbH y4aCTBOBATh B
MJIAHUPOBAHUU U TIPOBEJICHUH
MEPOIPHUATHI IO YIIPABJICHUIO U
OINITUMM3AIINHU
MIPUPOAOIIOIB30BAHUEM,
OpFaHI/I3aHI/II/I IIOJICBBIX U
n1abopaTopHEIX padoT,
COCTaBJICHUU CMETHOM M OTUYETHOM
IIOKYMGHTaIlI/II/I 110 praBJIeHI/IIO
MPUPOJOIO0JIL30BAHUEM

Problems and prospects of
alternative energy
development

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Problems of alternative energy

IIK.8

TOTOBHOCTH yqaCTBOBaTL B
IJIAHUPOBAHUU U MPOBEICHUN
MEpONPUATHI 110 YIPABICHUIO U
OINITUMM3aIIN I
MIPUPOIOTIOIB30BAHUEM,
OpraHMu3aliy MOJIEBBIX U
1abopaTOPHBIX padoT,
COCTaBJICHUH CMETHOM M OTYCTHOM
JOKYMEHTAIIUHU 110 YIIPABJIEHUIO
MIPUPOAONOIb30BAHUEM

Solar energy
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

The current state of wind energy, solar
energy.

OIIK.5

BJIaJIETh COBPEMEHHBIMU
METOJIaMH €CTECTBEHHOHAYYHBIX
HCCIIeOBaHUM, aHAIU3a JaHHBIX,
MIPOEKTUPOBAHUS

Topic 5 International
cooperation and global
experience in implementing
alternative energy
HTorosoe KOHTpPOJIbHOE
MeponpusiTHe

The current state of bioenergy, geothermal
energy. International cooperation in the
field of alternative energy.

Crnenupukanuss MeponpusiTuid TEKyero KOHTPoJIf

Problems and prospects of alternative energy development

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxonnoii 6amn: 13

Iloka3aTesin oneHUBaHUSA Basbl
The report is presented orally, clearly, clearly 15
The rules of the report have been 5

followed

The list of the used literature is given

Answers to the questions are




given

Solar energy

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHOH padoThI

MakcumanbHbIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13

Iloka3aTey OLIEHUBAHUA

Bajaasl

A presentation on one of the proposed topics was prepared, designed in accordance with the
requirements, modern literature was used and the necessary links to information sources were
made, it contains drawings, diagrams, tables and graphs. When defending the presentation, a
student answered 95% of the questions asked.

30

A presentation on one of the proposed topics has been prepared. The presentation is designed in
accordance with the requirements, not modern literature is used, not all the necessary links to
information sources are made, it contains drawings, diagrams, tables and graphs. When defending
the presentation, a student answered 80% of the questions asked.

24

A presentation on one of the proposed topics has been prepared. The presentation is designed
according to the stated requirements, not modern literature is used, not all the necessary links to
information sources are made, it contains drawings, diagrams, tables and graphs. When defending
the presentation, a student answered 65% of the questions asked.

19

A presentation on one of the proposed topics has been prepared. The presentation is not designed
according to the requirements, not all the necessary links to information sources are made, it
contains drawings, diagrams, tables and graphs. When defending the presentation, a student
answered 50% of the questions asked.

13

Topic 5 International cooperation and global experience in implementing alternative energy

[IponoKUTENBHOCTE TPOBECHUS] MEPOIIPUATHS MPOMEKYTOUYHOM aTTECTAINK: 2 Yyaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Ipoxonnoii 6amn: 17

IToxa3aTeu oneHUBaHUS Baaasl
More than 81% test tasks were completed 40
The test tasks were completed by 32
61-80%
The test tasks were completed by 24
41-60%
The test tasks were completed on 41% 17




