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Foreword to Compendium

Energy problem is one of the most pressing global challenges of modern life as it
affects the world population growth. The energy potential of any country represents
its power, opportunities to improve citizens’ life standards, strong position at the
financial markets and overall national security. Energy provides operation of
engines, computers, medical equipment, compressor stations, lighting systems, etc.,
which are now the attributes of technological progress.

Energy security of Russia is guaranteed by several opportunities:

e the great potential of explored and used natural recourses such as oil, gas,
coal, peat, slate, wood, operating nuclear power plants and hydroelectric
power plants;

e exploration and field development of new north hydrocarbon deposits;

e use of alternative eco-friendly energy sources: solar, wind, geothermal
sources etc.;

e application of energy efficiency technologies in everyday life and in
industries with the introduction of innovative technologies and equipment.

Use of energy saving opportunities in Russia is rather perspective as it prevents
economic and ecological crisis and makes energy available for public. This
direction of energy security improvement requires high-skilled specialists with
systematic thinking, deep and complex knowledge of thermodynamics, economics,
informatics, processes and devices, mathematical programming, etc.

The project TEMPUS 530620-TEMPUS-1-2012-1-IT-TEMPUS-JPCR being
realized by the consortium of Russian and foreign universities is aimed at
development of a new master study programme “Innovative Technologies for
Energy Saving and Environmental Protection”. The Russian Federation educational
system has no analogues of such a programme.

The unique character of the programme is reflected in the recognition of the fact
that all economic sectors should become low-cost, energy efficient and eco-
friendly. It is evident that the consistent approach to train high-skilled professionals
should be used and educational methodology should be based on natural and
industrial systems theory, research of energy resources life cycle, interdisciplinary
approach to the analysis of energy and environmental problems, use of “green
technologies”, comprehensive energy-technological, ecological and economic
analysis of engineering solutions.



Methodological aspects of Master programme follow the European principles of
“Bologna process”, where much attention is paid to individual activity approach,
master student is an active, creative subject of the study process. This type of
training considers students’ individual and psychological features, their personal
skills, interests and needs.

Master programme presupposes use of special student-centred approach, which
encompasses methods of teaching that shift the focus of initiative to master student.
Application of such approach means the development of student’s personal
potential as a result of individual studies and development of partnerships between
teachers and students: within this framework the students’ independence is
achieved in the study process, the student himself chooses the most effective way
of learning.

Considering the Bologna process ideas, Master programme in energy saving and
environmental control is based both on theoretical and practice-oriented methods of
study, forming graduates’ system of professional competences, providing easy
adaptation to concrete working situation and masters’ competitiveness at the labour
market. The realization of practice-oriented methods of study, using the student-
centred approach, is implemented in specialized innovative laboratories, formed at
universities within TEMPUS project.

The achievement of Master programme aims is fostered by the group of Russian
teachers, who completed intensive training course at Genoa University and get
ready to develop and teach the new programme.

Didactic materials developed during the Master programme implementation are
aimed at promoting both group and individual learning paths for master students.
Regarding the series of so-called textbooks, representing important teaching and
learning aids material, by this series the focus on the integration curricula among
the involved Russian Universities has been stressed, as well as homogenous
programmes between Russian and Members States’ Universities have been
achieved, together with widening and improvement of lecturers' knowledge of
environmental technologies issues. These aims have been achieved also thanks to
the cooperation with public authorities and business partners, exploiting new
training and mobility methods for knowledge transfer and dissemination. This
series, therefore, represents a result of international teaching experiences and a
useful tool for students, teachers and researchers involved in environmental
monitoring and energy saving processes. As well as for all those who needs a



valuable professional support: technicians, engineers, chemists, managers who
want to approach these topics.

The present volume has been produced undergoing to a complex process of
revision, during which fundamental have been the contributions of the Russian
National Tempus Office and the QUACING agency, appointed with the final
revision. And the GREENMA management board has been very proud to present
the final results in occasion of the international scientific conference held in
Tambov in June 2016 on “V.I. Vernadsky: Sustainable Development of Regions”.

In accordance with the perceiving of the Western Europe academic community,
Vladimir lvanovich Vernadsky (1863-1945) was a scientist, originator of the
modern theory of the Biosphere and the Noosphere, who promoted a scientific
revolution and introduced a new paradigm of life studies. The importance of
Vernadsky discoveries must be recognized as a new cultural and scientific
revolution. His planetary vision of life has opened the road to holistic sciences and
to Gaia hypothesis. This is the concept called now «global ecology», and handled
by current Gaia followers.

Vernadsky has generated a deep innovation in a field of research that is a true
«paradigm shift» in sciences as described in Thomas Kuhn's vision of scientific
revolution in humankind progress and his “Structure of Scientific Revolution”. The
heritage of the Vernadsky thought has been duly considered in these years of
cooperation between Russian and European Union Universities in the framework of
joint projects, not only GREENMA, dealing with all the different aspects of
environmental issues: juridical, policy and strictly technological ones.

Therefore, we wish also to give evidence of the outcomes and outputs achieved by
some joint projects carried out along these years:

e the FRELP project dealing with “Environmental Law and Policy in
Russian Universities, from September 2005 to June 2008;

o the NETWATER project dealing with “Network for Master training in
technologies of water resources management”, from January 2010 until
July 2013;

e the GREENMA project celebrated during the mentioned event;

e the MARUEEB project dealing with “Innovative Technologies in Energy
Efficient Buildings for Russian & Armenian Universities and
Stakeholders”, just started in October 2015.



The Vernadsky conference, together with the present volume, allow us to affirm
that the main objectives and the different challenges planned by the GREENMA
project can be considered achieved:

1.

the establishment and implementation of Master Degrees designed in
accordance with the latest Bologna Declaration requirements and keeping into
account the labour market needs;

a process of harmonization of the Russian and European Union study
programmes;

the creation of a Higher Education network among EU and Russian Universities
and stakeholders for teaching, training and research in Environmental issues;
the development and enhancing of links among university - enterprises - labour
market;

the involvement of junior academic staff by specific actions of empowerment
and participation to the curricular reform processes;

attention to the projects sustainability over their lifecycles by improvement of
innovation and technology transfer services;

permanent relationships with Regional Authorities, Associations of
Entrepreneurs and the Ministry Agencies in order to get their support and
recognition;

structural support to the process of curricular reform by publishing of the
textbooks in co-authoring between Russian and European Union teachers, and
setting-up of up-to-date didactical laboratories, some of them equipped with
modern pilot plants;

“last but not least” the stipulation of the GREENMA Network MoU aimed at
disseminating knowledge on “Energy Saving and Environmental Control” and
promoting the concept of the “Smart Cities and Communities”.

As regards the feedback on the sustainable development at regional level, the
network will represent a very useful tool:

e to plan the creation of cluster companies and spin-offs opportunities for
graduates;

e to realize an integrated local system for research, training and innovation;

e to increase the competitiveness of the involved regions and to foster the
exploitation of their socioeconomic features.



Therefore, by means of this foreword, we want to share the outcomes and outputs
achieved until now and to everybody we address deep thanks, and we warmly
invite everybody to trust in the capability of the participating Russian Universities
to face the challenge for a Higher Education, which considers all the elements of
the socioeconomic framework.

The warmest thanks must be expressed to the teams of the involved Russian
Universities and stakeholders that had the strong wish to accept challenge of
change and improvement process and have assured their fundamental help in the
analysis of trends and structural changes in the Russian higher education system.

This challenge seems to be won and it will permit to the participating Universities,
not only to consider this event just like the achievement of an outcome, but mainly
to consider it the starting point for future further successes and challenges and to go
toward the wider objectives for the establishment of the common space for
education.

Thank you for your attention and for your contribution.
Tambov, September 2016 Dr. Liliya Mozerova
Mr. Angelo Musaio

Prof. Nikolay Popov

Master programme designers are sincerely grateful to the European Commission
for the financial support of TEMPUS project.



IIpobaemul HuKo20a HeNb3s PAPEWUMb C MeM Jice
00pazom mulcaell, Komopwvle ux nopoouu

Anvbepm Dunwmerin

BBeaenue

Hacrosimee y4eOHOe mocoOWe BBIXOAWT B CBET B TOJM IPHHSATHS
I'enepanbuoit accambneeir OOH lleneii ycroitunBoro passutug [1]. Baxkueimum
WHCTPYMEHTOM, OOCCIEeUMBAIOMIAM  JOCTIDKEHHE JTHX  Ilenel, sBisIercs
oOpazoBanue mjisi ycToHumBoro pasputus. (OOpazoBaHHMe - WHTEpecHeWIIas
00JacTh  YEIIOBEUECKOW JEATENFHOCTH, KOTOpas TIO3BOJISICT  IMOKOJCHUSIM
0oOMEHUMBAThCA 3HaHUAMH, (opmupys (B BUAEC O00pa30BATCIBHBIX CHCTEM)
cBOeoOpa3HbIii HETEHETUYECKUM KaHajl Mepeaadd HaciaeICTBEHHOW MHGOpMaIy.
Ecnu panpime pa3BUBaTH 3Ty aHAJIOTHIO, TO MOXHO YIOMSHYTH HMOPAa3UTEIHHYIO
YCTOMYMBOCTE  (MHEPLUHMOHHOCTH)  OOpa3oBaTENBHBIX  HApaaWrM:  BO3PacT
HEKOTOPBIX U3 HUX MPEBBINIACT HECKOJIBKO CTOJICTHH. B KauecTBe mpumepa MOKHO
npuBecTH 1'yMOOJBATOBCKYIO HICI0 YHHUBEPCHUTETa, OCHOBHAs KOHIICTIIIUS
KOTOPOTO 3aKIF0Yajachk B TECHOW CBS3HM OOYUCHHS M HCCIICHOBATEIECKOM PAOOTHI.
«YenoBeK NOJDKEH CTaTh CaMOCTOSTENBHOW JIMYHOCTBIO, TBOPLIOM CBOETO MHpa,
ABTOHOMHEIM, CBOOOJHBIM, C TIOJHBIMH IpaBaMu»,- mucan B. don ['ymOGomsar
Oomee JBYXCOT JieT Hazaa. MeXAy TeM OKPYKAIOIMid MHp MEHseTCs, M
YEeIIOBEUECTBO SBILIETCS OJHON M3 ABIKYIIUX CHJI 3TOTO MPOIecca, OJHOBPEMEHHO
UCTIBITHIBasl Ha ceOe TOCIeICTBUS U3MEHEHHH. B mocnenHeM cBoeM BBICTYIUICHUN
B cTeHax MEeH[eNneeBCKOro YHIBepcUTeTa oceHbo 1996 rona akanemuk BaneHTnH
AdanaceeBry Komrror, pa3MbIluiss 0 HC0OX0AUMOCTH KapIMHATHHBIX W3MECHCHHN
B cepe 00pazoBaHKA U HAYKH, 0CO00 MOAUEPKHYI CIASAYIONNE TeHACHINH [2]:

e Ve Ha craauu 00IIero oOpa3oBaHUs JOJIKHBI 3aK/IAAbIBATHCS OCHOBBI
MIOHUMAaHUs B3aMMOCBSI3M JKM3HHM YEJIOBEKa BO BCEX €€ MNPOSIBICHUAX C
AQHTPOIOTreHHBIMH IPOLIECCAMH M COCTOSIHUEM OKpYKalollled cperpl, a
TaKK€ OCHOBBI CHCTEMHOTO TOHMMAaHMS XapakTepa HBIHEIIHETO
III00aJIBHOTO KPU3KCa IUBHITH3AIUH.

e Ha ypoBHe BbIcIIero NpodecCHOHAIBHOT0 00pa30BaHus yKa3aHHOE BBIIIE
HalpaBJICHWE JOJDKHO TOIYy4UTh Oojee TiIybokoe pa3BUTHE C
OJTHOBPEMECHHBIM  BBIJICJICHUEM IIPHOPUTETHBIX KPYMHOMACIITAaOHBIX
3a/1a4, CTOSIIMX Nepel KaKI0i HaydHOH U TEXHUYECKOHN AMCLUUIIIIMHOM.

e (OOpa3oBanue (0COOEGHHO BHICIIEE) M HayKa — 3TO JIBE CTYIEHHU IIpolecca
OBJIQICHHS 3HAHWSAMM, M YCWJIMS 10 WX HMHTETPallMy JOJDKHBI OBITH
MIPOJIOJKEHBI.
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e Hayka momknHa oOecrieuuTh OoJice TTyOOKOE MOHMMAaHHUE TII00aTbHBIX
npobieM dYejoBedecTBA M HAXOXKAEHHE IyTel MX peeHus ¢
HCIOJB30BAHUEM MYJIbTUANCHUIIIIMHAPHBIX TOAXO00B.

e C yyeroM pomu IyXOBHOTO (hakTopa B peaM3allMy  KOHIEHINU
YCTOWYHMBOTO Pa3BUTHA HAPALY C YCHICHUEM MYNbTHIUCIUILTHHAPHOCTH
00pazoBaHus JODKHA OBITh YCUJIEHA €ro T'yMaHUTapH3aIusl.

e  Brimaromuiics y4eHBId M OpraHM3aTop Hayku, naTtpuoT Poccuu,
B.A. KonTror Bepusl B TO, YTO MJEU YCTOMYMBOIO Pa3BUTHUS IOJIydar
yepe3 cHcTeMy O00pa3oBaHMSl IIMPOKOE pPaclpoCTpaHEeHHEe M OyayT
onpenemnsroiuMu B Poccun XXI Bexka. Bosrnaeisisi HaydyHYRO 4acTh
nenerannu P® na ncropnueckoir Kondepennnun OOH mo okpyxaromieit
cpene u pasBututo (Puo-ge-XKaneiipo, 1992r.), Bo Bpems KOH(pepeHIHH
OH HEOJHOKPATHO BBICTYIIAJI TI0 PA3HBIM BOIIPOCAaM, BHOCHII IIPEUIOKEHUS
W MHOTOYHCJICHHBIE pENaKIMOHHBIE YTOYHEHHsS B IPUHHMAaBIIUECS
MOoKyMeHTHl [3]. BakHEHIINM WTOTOBBIM JOKYMEHTOM KOH(EpEHINH
crana «[loBectka mHsa Ha 21 Bek», paznen 36 KOTOpOIl MOCBSIIEH
00pazoBaHUIO UIA yCTOHYMBOTO pa3BuTHA. JlecaTminerne oOpasoBaHMs
il ycrodumBoro  passurtust  OOH  (2005-2014 r.or.)  sBHIOCH
MPaKTUYECKOU pean3aleii mojioKeHu| 3Toro pasjerna.

CerofHsi TOYKa 3pEHMs, COMVIACHO KOTOPOM MaTepualbHBIH pOCT HeE
MOJKET MPOJOJDKATHCA 10 OECKOHEYHOCTH Ha (pM3ndeckn KOHEYHOH IUTaHeTe U
TpeOyeTcsl O0TKa3aThCsl OT HapallUBaHUS KOJWYecTBa (POCTa) B IOJIB3Y KadecTBa
(pa3BuTHs), ABISCTCS OOUICTIPUHATOM.

Tax xe kak KOrja-To0 CHavajla arpapHas, a HDOTOM IIPOMBINIJICHHAA
PEBOJIIOOMHA U3MCHUJIM  HAIIPABJICHHOCTb BEKTOpAa Pa3BUTHUA YeJIOBEUECKOM
OUBHUIIK3AIIMN, TaK H celiyac 4eJ0BEUECTBO OXHUIACT DKOJOTrN4eCKast pEBOJIIOIINA,
KOTOpas A0JI’KHA UBMCHUTDH IMMPUOPUTCTHI U HEHHOCTHBLIC OPUCHTHUPLI.

Ho ecTpb 04eHb BaKHBIEC PA3IMUHA B ATUX TPEX PEBOIIOIMAX: €CIIH IIepBas,
arpapHasi, JJuiIach THICSYH JIET, BTOPas, MPOMBIIUIEHHAs, - COTHU JIET, TO HJIs
9KOJIOTHYECKOW PEBOJIIOIMKM TIPU TOM OKCIIOHEHIIMAILHOM POCTE, KOTOPBIH
HaOJrOIaeTCsl ceiyac, YeJIOBEUSCTBY OTITYIIICHO BCEro KaKue-HUOYAb JIECSTKH JIET,
TO €CThb JKM3Hb JIBYX-TPEX IIOKOJICHUH JIoiel. Y uenoBedyecTBa B 3arace OY€Hb
MaJIO BPEMEHH, X 9YeM CKOpee 3TO OyJeT MOHSITO, TEM MEHBIIC BEPOSTHOCTh BBIUTH
3a npez[em)l yCTOfI‘IPIBOCTPI CUCTEM no;:[_z[epncaﬂmi JKU3HHU Ha HaHlCﬁ IIJIAHETEC.

K coxaneHnro, 1O HEKOTOPHIM ITapaMeTpaM dYeJOBEYECTBO YKe
MPEBBICHIIO TPEAEbl YCTOMYHUBOCTH OHOC(Epsl [4], U TONBKO OYEHb pa3yMHas
MMOJIMTHKA MOYET YMEHBIIUTh HETAaTHBHBIC TITOCIEACTBUS Ui OOIecTBa u

1"



OKpy)Xalolieil mnpupoaHOH cpenpl. Bcem oOuratensiM IUIaHETHl  CIEAyET
3ayMbIBaThCsl 00 OTAAIEHHBIX TTOCIEICTBUAX COOCTBEHHBIX ACHCTBUII U peleHNUH,
KOTOpbIE K OTUM JACHCTBUSM NpUBOAAT. B eme Oomblieil cTenmeHd CBOIO
OTBETCTBEHHOCTb  JOJDKHBI ~ OCO3HAaBaTb  HMHXCHEPBI, CO3JAIOIIUE  HOBBIC
MIPOM3BOJCTBEHHBIE W T'PAKAAHCKHE OOBEKTHI, pa3palaTbiBalolINe HOBBIC
TEXHOJIOTHYECKHE TTPOLIECCHI.

Unen-koppecnongeHt PAH,
1.X.H., mpodeccop H.I1.Tapacosa

1. http://17Goals.org

2. Komrior B.A. O Heo0X0IUMOCTH KapJWHATBHBIX W3MEHEHHH B cdepe
obpazoBanuss u Haykn/ Crenorpamma isekuun B PXTY wumenn
J.N.Menneneena, 1996 r.

3. Sumuma A.JL. Axagemuk B.A.Kontior un mpoGieMa HOBO# mapaaurMbl/ B
c6. Homast mapagurma passutust Poccuu B XXI Beke, M., Academia, 2000,
c.IX.

4. Rockstrom, J. et al., 2009. Nature, 461: 472-475.
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Ural Federal University n.a. Boris Yeltsin, Yekaterinburg
Vladimir State University n.a. Stoletovs

Voronezh State University of Architecture and Civil Engineering
City University of London, United Kingdom

Silesian University of Technology in Katowice, Poland
Universidad de Alicante, Spain

University of Genova, Italy

D. MENDELEYEV UNIVERSITY OF CHEMICAL TECHNOLOGY OF RUSSIA
2015
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General Entry

University

D. Mendeleyev University of Chemical Technology of
Russia, Moscow, Russia

Programme level

Master level

Status Joint International Programme
Name of the Innovative technologies for energy saving and
course environmental protection

022000.68 (Russian education classification code)
Field and Ecology and nature management

classification code

022000 (Russian education classification code)

Qualification Master of Ecology and Nature Management
Web-site http://www.muctr.ru/en/
http://pur.muctr.ru
Faculty Institute of Chemistry and Problems of Sustainable
Development
Address Miusskaya sg. 9, Moscow, Russia
Course length 2 years
Workload 120 credits (in accordance with ECTS)
Start date September 2014
Professional Stakeholders consulted for the design of the study-
recognition programme:
- Union of Russian Chemists
- Institute of Energy Saving of Sverdlovsk Oblast,
Yekaterinburg
- Federal Service on Customers' Rights Protection &
Human Well-Being in Vladimir
- Union of Constructors of Sverdlovsk Region,
Yekaterinburg
- Tambov Regional Administration
- Energomera JSC in Stavropol
Teaching Semester modules, front lectures, field visits, laboratory
organization works, individual work, scientific supervising, master

thesis preparation.
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Identification of educational needs of labor market and other
stakeholders and definition of educational objectives

One of the major problems of the industry on a way to a sustainable development
is transition on resource - and power saving up technological processes, and

minimization of anthropogenic influence on environment.

The decision of this problem is impossible without purposeful preparation of
experts in the field of power savings and control of a state of environment.

In this connection in the Russian Federation, according to Power strategy of
Russia, realization of a complex of actions for vocational training and
improvement of professional skill of experts of all levels in area energo-resurso
savings and (rational wildlife management) environmental protection has begun.
The direction of preparation of experts in areas « Environmental protection » is
entered into the list of priority directions of a professional training.

As has shown poll of supervising employees spent by us of some the large
chemical companies of the Russian Federation (Open Society "SIBUR-
NEFTEHIM", "Sibur-Himprom", Open Society «Krasnoyarsk factory of synthetic
rubber», Joint-Stock Company «Firm August», Open Society "Minudobrenee»"
and of some others) all of them feel need for young experts (graduates of a
magistracy) ppossessing knowledge in the field of power savings and the power
efficiency and the chemical processes having skills of ecological modeling.

Representatives of all interrogated companies have expressed opinion that the basic
and specialized subject matters included in the given program, are equally
important, and knowledge, ability and the competence, got during training are
extremely important for the future experts and will allow them:

e to become experts in the field of environmental protection and
management;

e owning modern approaches to the description of physical and chemical
processes in the environment;

e the development of the technologies that have a minimal impact on the
environment;

e taking into account modern trends in energy efficiency;

e owning methods for the monitoring of the environment and of the socio-
economic sphere in the interests of sustainable development.
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The future experts will be capable analysis of transformation of various kinds of
energy in technological processes and skills in one of the most important
interdisciplinary areas of a science and modern technologies - energy savings.
They will be capable to solve, also, questions to minimize anthropogenic impact,
on the basis of knowledge of technological processes and physical and chemical
transformations of pollutants in the environment, taking into account the modern
trends in sustainable development and in "green" chemistry.

According to representatives of all interrogated companies the future experts at
program development will get such important skills as:

e  Ability to work in a command,

e Ability to make decisions,

e To adapt and work in new situations,

e Ability to analyze a situation,

e To use in work computing, computer technologies,
e Foreign language skills.

16



Aims of the programme:

The program will provide the necessary learning outcomes to researchers and experts in
the field of environmental protection and management, owning modern approaches to
the description of physical and chemical processes in the environment, the development
of the technologies that have a minimal impact on the environment, taking into account
modern trends in energy efficiency, owning methods for the monitoring of the
environment and of the socio-economic sphere in the interests of sustainable
development.

The program will provide development and formation of professional knowledge
in the field of the analysis of transformation of various kinds of energy in
technological processes and skills in one of the most important interdisciplinary
areas of a science and modern technologies - energy savings.

Program development will allow future Master of Ecology and Nature Management
not only to define anthropogenic sources of the pollution and its’ causes, but also to
minimize the impact, on the basis of knowledge of technological processes and
physical and chemical transformations of pollutants in the environment, taking into
account the modern trends in sustainable development and in "green" chemistry.

Programme languages: Russian and English
Admission criteria:

e Bachelor or Specialist degree in a relevant branch of Science or
Engineering, with specific reference (green chemistry, rational use of
natural resources, industrial ecology); work experience in the field is
appreciated.

e English language (to be assessed by an interview).

e Foreign candidates are required to have the certificate of Russian
language course attendance.

Teaching methods

Seminars, research supervision, practices, small group workshops, problem solving
classes, laboratory classes, internships, motilities, field practice, e-learning.

The peculiar feature of the programme is the introduction of the latest
international education achievements into it, with specific reference to:

1. Tuning methodology

2. Dublin descriptors

3. ECTS
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Programme structure
Compulsory subjects
General scientific cycle

Basic unit (7 credits (in accordance with ECTS))
e  Philosophic problems of natural sciences
e Foreign language
e Computer technologies and statistical methods in ecology and
environmental management

Obligatory disciplines (8, 5 credits (in accordance with ECTS))
e Chemical problems of the environment
e  Modern technologies of energy saving and environmental protection
e Fundamentals of power and energy saving

Professional cycle
Basic unit (5 credits (in accordance with ECTS))

e  Modern environmental problems and environmental management
e The international cooperation in the field of environmental protection
e Sustainable development

Obligatory disciplines (19 credits (in accordance with ECTS))

e Complex environmental monitoring

e Technologenic risks assessment and management

e (reen energy

e Mathematical modeling to promote sustainable development
e Principles and methods of green chemistry

Elective subjects (16, 5 credits (in accordance with ECTS))

e Basic principles of systems dynamics

e Fundamentals of the ecology

e Life cycle of production and green standards

e Green economy

e Ecological rationing for green energy production
e The logistics of energy saving

Master Thesis
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GREENMA programme learning outcomes

The possession of master key competences should be achieved through the
programme learning outcomes, given in the table.

Programme Outcomes

Knowledge and understanding

Gain knowledge of types of
energy, energy generation
peculiarities and transfer.

Gain  knowledge in energy
production from traditional fossil
and renewable resources.

Gain knowledge in
thermodynamics and  energy
saving. Understand interrelations
between energy and ecology. Gain
knowledge of energy saving
systems and equipment.
Understand the dissipation of
pollutants from fixed (conveyed
and non-conveyed), mobile and
diffuse sources.

Understand methods of system
approach to analysis and synthesis
of energy consumption processes.
Consider methods of technical and
economical analysis of energy
consumption processes.

Acquire knowledge of methods of
numerical solution of model
equations. Understand methods of
optimal decisions search.
Understanding mathematical
modelling opportunities and the
types of models.

Understand necessity of complex
study of research  objects.
Management and processing of the
acquired data, statistical analysis
and their use in the assessment of

Teaching/learning methods

Lectures, seminars and laboratories,
group projects, case study analysis,
field trips, and students’ presentations.

Electronic resources will be used to
enhance students’ learning experiences.

Assessment method

Students’ knowledge and understanding
is assessed by a variety of methods such
as examinations, tests, laboratory
reports, case study analysis and student
presentations.
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the pollution degree, techniques
for finding and determining the
pollution sources.

Practical skills

Be able to inspect energy
consumption systems to improve
their energy efficiency and

ecological safety.

Use tools of power economy and
industrial ecology diagnostics.
Conduct energy and exergy
balances of research objects.
Choose criteria for solution
assessment in ecological and
power systems. Analyse potential
energy saving opportunities.
Organize creative teamwork for
complex inspection of industrial
processes. Develop work plans in
energy saving.

Assess environmental consequences
of energy saving activities.

Teaching/learning methods

Seminars and laboratories, doing group
and small group projects, case study
analysis, field trips, student
presentations.

Electronic resources will also be used to
enhance student cognitive skills.

Assessment method

Examinations, tests, laboratory reports,
case study analysis and presentations. A
specific accent in the assessment is
made on the ability of a student to
critically  classify, asses, debate,
interpret and operate the data.

Graduate skills

Develop critical thinking and carry
out research (in Russian language

and in English).

Identify and use various learning
sources in students’ scientific
occupations.

Communicate  and  negotiate
effectively with different

stakeholders individually and in-
group using verbal, written and
electronic modes of
communication (in Russian
language and in English).

Make informed  professional
decisions based on scientific
knowledge and appropriate criteria.

Teaching/learning methods

Seminars and laboratories, doing group
and mini group projects, case study
analysis, field trips, student
presentations.

Electronic resources will also be used to
enhance students’ cognitive skills.

Assessment method

Examinations, tests, laboratory reports,
case study analysis and presentations. A
specific accent in the assessment is
made on the ability of a student to
critically  classify, asses, debate,
interpret and operate the data.
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Work effectively individually or in
groups to accomplish assigned
tasks.

Develop efficient time
management skills.

Appreciate the social impact of
research and practical work in the
field of study.

Reflect and evaluate on own
learning and evaluate peers in a
professional manner.
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Module indication

COMPULSORY SUBJECTS
General scientific cycle
Basic unit (7 credits (in accordance with ECTS))

Module 1
Title Philosophic problems of natural
sciences
Credits 2 ECTS credits,72 academic hours
Module leader and assistant (if any)
Study terms Year 1, semester 1

Aim of the module

The course introduces students to the current problems of natural sciences and
energy saving in the modern society. In a systematic form a snapshot of the
device and the main trends in the development of modern science is given.
The course demonstrates the relationship between science and other spheres of
human activity, especially the interpenetration of modern science and
technology, analyses the problems of scientific and technological development
of modern society, highlights the history and significance of Bologna Process
for the development of higher education.

Lectures 18 hours
Laboratory works, seminars 18 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding:
e forms and methods of scientific knowledge
e directions of scientific knowledge
e types of scientific rationality

Practical skills
e selection and implementation of methods of scientific research
e analysis of the problems of scientific and technological development of
the modern society
e understanding of development trends and perspectives of technological
society
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Graduate (or Transferable) skills
e methods of theoretical and empirical research, methods of general logical
knowledge
¢ methods of scientific explanation and prediction
e application of them in daily life and professional work

Assessment method
e student presentations
e examinations
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Module 2

Title English Language for Environmental Studies
Credits 3 ECTS credits, 108 academic hours
Module leader Teacher of Foreign Languages Department

and assistant (if any)

Study terms Year 1, semester 1.

Aim of the module

This is an intensive programme for students for whom English is a second or
additional language. This intensive programme can help students to build their
English language skills for success in university, research or career and in
environmental carrier in particular.

The course includes important environmental vocabulary and texts, topics,
information about Bologna Process for higher education development.

The program emphasizes highly effective academic communication skills by
focusing on four skill areas — reading, writing, speaking and listening, as well as
academic study skills. The teaching process comprises communicative activities,
practical exercises, group work, presentations and assignments.

Lectures 36 hours
Laboratory works 20 hours
Individual work 72 hours

Learning outcomes
Skills and competences:

e demonstrate the confidence and listening/speaking skills necessary to
participate successfully in spontaneous oral exchanges with native
speakers of English in a variety of personal, professional, and/or
academic settings;

e demonstrate reading comprehension of English texts intended for
developmental (or higher level) English courses;

e respond appropriately to written or spoken English by writing
paragraphs or short essays that communicate ideas clearly.

Graduate skills

e make professional presentations in English;

e communicate and negotiate effectively in English with different
stakeholders;

e use language to think and reason, as well as to access, process and use
information for learning.
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Assessment method
e student presentations;
e  examinations.
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Module 3

Title Computer technologies and statistical methods
in ecology and environmental management
Credits 2 ECTS credits, 72 academic hours

Module leader
and assistant (if any)

Study terms Year 1, semester 2

Aim of the module

The main aim of the module is teaching the methodology of mathematical
modelling. Students should get general knowledge and skills on mathematical
formulation of energy production and environmental protections problems,
deriving governing equations in differential or integral form, analytical analysis
of the equations. Estimation of divergence of the mathematical modelling
results from experimental measurements should be also described.

Lectures 18 hours
Laboratory works 18 hours
Individual work 36 hours

Learning outcomes
Knowledge and understanding:
e  Methods of mathematical modelling
e  General types of governing equations
e Numerical methods of estimation of solution of the equations
e  Methods of divergence estimation
Practical skills
e To formulate physical problematic
e To derive governing equation for general case
e To perform the analysis of the system of governing equations
e To estimate the numerical solution of the system of governing equations
and to estimate its divergence
Graduate (or Transferable) skills
e To perform independent mathematical analysis of the physical or
chemical problem
e To manage the process of mathematical modelling in engineering
companies
e  Skills to deep into the new modelling problem using information from the
literature.
Assessment method
e student presentations
e examinations
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Obligatory disciplines
(8, 5 credits (in accordance with ECTS))

Module 4
Title Chemical problems of the environment
Credits 2,5 ECTS credits, 90 academic hours
Module leader Prof. Kuznetsov V.A.

and assistant (if any)

Study terms Year 1, semester 1.

Aim of the module

The environment chemistry represents the integrated scientific discipline, which is based
on fundamental laws and concepts of classical chemistry. The subject of studying are
the processes of migration and transformation of chemical compounds of a natural and
anthropogenic origin in the lithosphere, the atmosphere and the hydrosphere. The main
method of the description of the phenomena is the method of system dynamics.

Lectures 27 hours
Laboratory works 16 hours
Individual work 47 hours

Learning outcomes
Knowledge and understanding:

e  Dbasic concepts of the discipline;

e mechanisms of physical and chemical processes in the atmosphere, the
hydrosphere, and the lithosphere.

Practical skills

e to apply mathematical methods to calculation of power and radiation
dose;

e to solve standard problems of the main sections of the course;

e to possess skills of forecasting possible ways of migration and
transformation of chemical compounds in the environment and of the
assessment of their impact on a biota;

Graduate (or Transferable) skills

e team work skills during the preparation of course case studies;

e  public speaking skills developed during the presentation of course case
studies;

e realization of individual research.

Assessment method
e student presentations;
e cxamination/s
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Module 5

Title Fundamentals of power and energy saving
Credits 3 ECTS credits, 108 academic hours
Module leader Associate Professor Zanin A.A.

and assistant (if any)

Study terms Year 1, semester].

Aim of the module

This module depicts objective demands of the countries in different energy
sources. Master students acquire knowledge of the global problems of energy
generation, transportation and use in different spheres of human activity; realize
the necessity of “green technologies™ application to increase energy efficiency of
natural and industrial systems.

The present module shows specificity of energy consumption in chemical
industry. Set-theoretical formalization is given. Master students face the
problems of sustainable energy and environment management. They gain the
knowledge of a single scientific approach to solve the problems of the study
programme.

Lectures 27 hours
Laboratory works 18 hours
Individual work 63 hours

Learning outcomes

Knowledge and understanding:

e understand features of environmental and industrial objects interrelation;

e acquire knowledge of quality indicators of natural and industrial
systems;

e acquire knowledge of the global problems of energy generation,
transportation and use in different spheres of human activity;

e understand interconnection of chemical reactor and ecological reactor
theories;

e  consider opportunities of mathematical analysis for energy and resource
saving problems.

Practical skills
e develop structural schemes for natural and industrial subsystems
interaction;
o formalize energy saving and environment safety problems;
e define energy consumption standards;
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e use technical means to control environment safety and power losses;
e conduct reports.

Graduate (or Transferable) skills
e define research objectives;
e consult in research groups;
e develop the plan of a defined problems solution;
e analyse the references.

Assessment method
e student presentations;
e  examinations.
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Module 6

Title Modern technologies of energy saving and
environmental protection

Credits 3 ECTS credits, 108 academic hours

Module leader Prof. Zaitsev V.A.

and assistant (if any)

Study terms Year 1, semester 2.

Aim of the module

Master students have to gain theoretical knowledge and practical skills in the field
of waste-free, or pure, productions as the bases for power - and resource-saving
and rational use of natural resources.

The course is focused on the formation of the idea that the whole range of the
modern technologies should provide waste-free, or pure, production, and also on
the obtaining practical skills of the application of the key technologies. As a result
of development of a material of a course, the graduate has to gain competence in
environmental protection by rational and complex use of raw materials and
energy resources in a cycle: primary raw material resources - production -
consumption - secondary raw material resources,- and finally the development of
the technogenic circulation of substances (by the analogy to its biogeochemical
circulation in natural ecological systems). Special importance of such an
approach was emphasized by the academician V.I. Vernadsky who was pointing
out that the transition "to the new evolutionary state -the noosphere- is possible
only with the preservation of cycles of matter and energy, existing in the
biosphere".

Lectures 27 hours
Laboratory works 18 hours
Individual work 63 hours

Learning outcomes

Knowledge and understanding:

o the knowledge in the field of industrial ecology which considers
interrelation and interdependence of materials’ flow (industrial
production, in particular), humans and other living species and the
environment of their habitats;

e the understanding of ecologic-economic systems;

o the skills of systems analysis, while taking into account the variety of
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technological, economic, biological, social and other relationships
between the individuals, the objects of economic activity and
environment.

Practical skills
e to be able to find the technical solution, allowing to neutralize the
negative impact of wastes regardless of their structure and quantity;
e to be able to organize the closed production cycles.

Graduate (or Transferable) skills
e team work skills during the preparation of course case studies;
e public speaking skills developed during the presentation of course case
study;
e realization of individual research.

Assessment method
e case study analysis;
e  tests.
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Professional cycle
Basic unit (5 credits (in accordance with ECTS))

Module 8
Title The international cooperation in the
field of environmental protection
Credits 1 credit, 36 academic hours

Module leader and assistant (if any)

Study terms Ist year, 2™ semester

Aim of the module

The aim of this module is to provide formation of professional competences and
skills of future master in the field of environmental protection and the international
cooperation in energy saving.

Lectures 18 hours
Laboratory works -
Individual work 18 hours

Knowledge and understanding:
¢ understanding methods and systems of the international cooperation in the
field of environmental protection and energy consumption processes in
different countries;
e understanding the specific systems of energy production from traditional
fossil and renewable resources in differed regions and countries.
Practical skills
e selection of country- and region-sensitive criteria for the assessment of
ecological and power systems. Analysis of the potential energy saving
opportunities.
e organization of creative teamwork for complex inspection of industrial
processes for multinational companies.
e development of the work plans in energy saving
Graduate (or Transferable) skills
e team work skills during the preparation of course case studies;
e public speaking skills developed during the presentation of course case
study;
e realization of individual research.
Assessment method
e case study analysis;
e tests.
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Module 9

Title Sustainable development

Credits 2 credits, 72 academic hours

Module leader and assistant (if any)

Study terms Ist year, 2™ semester

Aim of the module

Students receive knowledge about processes underlying the sustainability of life
support systems of the Earth, of the history of the concept of sustainable
development. Indices and indicators of sustainable development are introduced.
The principles of the multi stakeholders’ dialog are taught to be used.

Lectures 36 hours
Laboratory works 18 hours
Individual work 18 hours

Knowledge and understanding:

e main principal, indices and indicators of sustainable development;

e energy production from traditional fossil and renewable resources for
sustainable development;

e understanding the methods of systems approach to the analysis of global
problems, including the problem of energy production and consumption
processes.

Practical skills

e choose criteria for the assessment of complex systems, including
ecological and technogenic systems. Analyse potential energy saving
opportunities for sustainable development;

e organize creative teamwork for complex inspection of social and
industrial processes. develop work plans in energy saving for sustainable
development

Graduate (or Transferable) skills

e team work skills during the preparation of course case studies;

e public speaking skills developed during the presentation of course case
study;

e realization of individual research.

Assessment method
e case study analysis;
e tests.
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Professional cycle
Obligatory disciplines (19 credits (in accordance with ECTYS)

Module 10

Title Complex environmental monitoring
Credits 4 ECTS credits, 144 academic hours
Module leader and Prof. Purtova E.E.

assistant (if any)

Study terms 1% year, 2" semester; 2™ year, 1st semester

Aim of the module

Master students receive idea of the physical and chemical processes causing stability
of systems of maintenance of life on the Earth, of features of behavior of impurities of
an anthropogenic origin in geospheres, about methods of minimization of negative impact
of production of chemical and petrochemical complexes on environment.

Lectures 72 hours
Laboratory works 36 hours
Individual work 36 hours

Learning outcomes
Knowledge and understanding:
e  dissipation of pollutants from fixed (conveyed and non-conveyed), mobile
and diffuse sources;
e uderstand methods of system approach to analysis and synthesis of energy
consumption processes.
Practical skills:
e  be able to inspect energy consumption systems to improve their energy
efficiency and ecological safety;
e  organize creative teamwork for complex inspection of industrial processes.
Develop work plans in energy saving;
e  assess environmental consequences of energy saving activities.
Graduate (or Transferable) skills:
e team work skills during the preparation of course case studies;
e  public speaking skills developed during the presentation of course case study;
e realization of individual research.
Assessment method:
e students’ presentations;
e  cxaminations.
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Module 11

Title Technological risks assessment and management
Credits 3 ECTS credits, 108 academic hours
Module leader Associate professor Dodonova A.A.

and assistant (if any)

Study terms Year 2, semester 3

Aim of the module

The purpose of the course is to teach students to apply methods of assessment of
anthropogenic impact on the state of environment.

The problem of studying of the course is reduced to deepening of the gained
knowledge in the field of chemical toxicology and to acquisition of skills of the
analysis of the situations connected with risk. The purposes and problems of a
course are reached with the help:

e acquaintance with the basic concepts of dangers and risks of chemical
productions;

e acquaintance with chemical influence, with influence of
electromagnetic radiations of various energies, ionizing radiation on
the humans and environment;

e discussions of features of a nuclear fuel cycle, problems of the fulfilled
nuclear fuel and burial of radioactive waste;

e acquaintance with concepts of stochastic and not stochastic
consequences of influence of radiations on the person and
environment;

e studying of techniques of an assessment of ecologic-economic
efficiency of nature protection actions and rationing of load on the

biosphere.
Lectures 36 hours
Laboratory works 18 hours
Individual work 54 hours

Learning outcomes

Knowledge and understanding:
e technological risks energy generation peculiarities and transfer energy;
e assessment and management energy production from traditional fossil

and renewable resources.
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Practical skills:
e be able to inspect technological risks energy consumption systems to
improve their energy efficiency and ecological safety;
e choose criteria for assessment and management of energy production in
ecological and power systems.

Graduate (or Transferable) skills:
e team work skills during the preparation of course case studies;
e public speaking skills developed during the presentation of course case
study;
e realization of individual research.

Assessment method:
e students’ presentations
e  examinations.
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Module 12

Title Green Energy
Credits 4 ECTS credits, 144 academic hours
Module leader Associate Professor Zanin A.A.

and assistant (if any)

Study terms Year 2, semester 3.

Aim of the module

This module to provide formation of professional competences in
interdisciplinary areas of science and modern technologies — energy saving,-
taking into account current trends in sustainable environmental management with
application of the principles of "green" chemistry.

Master students acquire knowledge of the global problems of energy generation
and objective demands of the countries in different energy sources.

Master students face the problems of sustainable energy and environmental
management.

Lectures 27 hours
Laboratory works 18 hours
Individual work 63 hours

Learning outcomes

Knowledge and understanding:
e gain knowledge of types of green energy generation from traditional
fossil and renewable resources;
e thermodynamics and energy saving. Understand interrelations of energy
and ecology. Gain knowledge of energy saving systems and equipment;
e understand methods of system approach to analysis and synthesis of
energy consumption processes.

Practical skills:
e conduct energy and exergy balances of research objects;
e be able to inspect energy consumption systems to improve their energy
efficiency and ecological safety;
e choose criteria for solution assessment in green energy production.

Graduate (or Transferable) skills:
e define research objectives;
e  consult in research groups;
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e  develop the plan in defined problems solution;
e  analyse the references.

Assessment method
e students’ presentations;
e  ecxaminations.

38




Module 13

Title Mathematical modeling to promote sustainable
development

Credits 4 ECTS credits, 144 academic hours

Module leader Prof. Malkovsky V. L.

and assistant (if any) Associate Professor Oganesiyn E.S.

Study terms 1Year, semester 2. Year 2, semester 1

Aim of the module:

Formation of ideas of modern methods of mathematical modeling and numerical
data processing, their areas of use, opportunities and restrictions, and also of
mastering skills of their application for the solution of applied tasks for
sustainable development.

Lectures 72 hours
Laboratory works 36 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding:

Studying of the approaches applied in mathematical and computer
modeling, types and options of classification of models;

studying (on examples) the basic models used in biology, ecology,
economy, a demography and other areas, numerical criteria and
information processing methods at construction and use of models for a
sustainable development;

studying of a structure and features of application of difficult ekologo-
economic models on the example of global development of the last
decades; use of models for a sustainable development;

studying of basic tools of mathematical modeling and creation of
computer models;

performance of practical tasks by calculation of numerical indicators and
indicators of a sustainable development, construction and debugging of
own models.

Practical skills

Assess environmental consequences of energy saving activities
Development of use of computing tools for the analysis of available data,
information processing, creation of mathematical models for the purpose
of their subsequent application for the solution of applied tasks
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Graduate (or Transferable) skills
e Team work skills during the preparation of course case studies;
e Public speaking skills developed during the presentation of course case
study;
e Realization of individual researches

Assessment method
e case study analysis
e tests
e  examinations
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Module 14

Title Principles and methods of green chemistry
Credits 4 ECTS credits, 144 academic hours

Module leader Member of RAS prof. Tarasova N.P.

and assistant (if any) Associate Professor Zanin A.A.

Study terms Yearl, semester 2. Year 2, semester3

Aim of the module

To study processes in the environment, proceeding under the influence of
natural and anthropogenous factors, methods of creation of the technologies
making the minimum impact on environment, methods of complex researches
of a condition of environment.

To master the principles and chemistry methods, including use of "green"
solvents instead of organic, carrying out reactions in lack of solvent.
The undergraduate will acquire the new directions of designing of the

ngeenﬂ

processes, numbers of stages of the most chemical process including

reduction and cleaning and allocation stages, replacement of reactions with
participation of heavy metals on safer.

Lectures 72 hours
Laboratory works 36 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding:

the basic principles of "green" chemistry and to be able to apply them in
practical activities,

to own theoretical bases of modern methods of the analysis of natural
objects,

to know features of modeling of physical and chemical processes in
environment,

to be able to analyze interrelation of natural and socioeconomic
processes on the basis of computer models,

to be able to choose the operating influences which aren't reducing size
of buffer capacity of the biosphere.
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Practical skills
e Use tools of power economy and industrial ecology diagnostics
e Choose criteria for solution assessment in ecological and power systems.
Analyse potential energy saving opportunities
e  Organize creative teamwork for complex inspection of industrial
processes. Develop work plans in energy saving

Graduate (or Transferable) skills
e  Team work skills during the preparation of course case studies;
e Public speaking skills developed during the presentation of course case
study;
e  Realization of individual researches

Assessment method
e  student presentations
e  examinations
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Module 15

Title Approved practical research experience
Credits 60 ECTS credits, 2160 academic hours
Module leader Member of RAS prof. Tarasova N.P.

and assistant (if any) Prof. Purtova E.E.

Prof. Zaitsev V.A.

Prof. Kuznetsov V.A.

Associate Professor Oganesiyn E.S.
Associate Professor Zanin A.A.

Study terms Year 1, semester 1. Year 1, semester 2. Year 2,
semester 3. Year 2, semester 4

Aim of the module

The module will be carried out, in cooperation with a scientific supervisor, in
industrial organizations / research centres / university laboratories during all the
study terms. The student will be inserted into research and practical activities,
then in employment perspective. The student will undertake projects and tasks
assigned by the organizations. This experience will allow to the student the
opportunity to take initiatives as well as to develop the self-confidence,
interpersonal and adaptation skills.

Learning outcomes

To carry out projects and tasks given by a lead organization during the period of
Master’s internship. To conduct research-based experimental work, results
receiving, accuracy and authenticity proving, review of data, discovering cause-
effect relations, determination of research innovative and relevant features.

43




Module 16

Title Master thesis

Credits 4 ECTS credits, 144 academic hours
Module leader Member of RAS prof. Tarasova N.P.
and assistant (if any) Prof. Purtova E.E.

Prof. Zaitsev V.A.

Prof. Kuznetsov V.A.

Associate Professor Oganesiyn E.S.
Associate Professor Zanin A.A.

Study terms Year 2, semester 2.

Aim of the module

Application of theoretical knowledge and the practical skills received during
development this program, for performance of final research work
and dissertation preparation.

Learning outcomes
Preparation of the Master's thesis and final State examination.

Valuable practical results of the Master thesis and their application for the
regional economy and the socioeconomic environment.
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ELECTIVE SUBJECTS
16,5 credits (in accordance with ECTS)

Module 1E
Title Basic principles of system dynamics
Credits 2 ECTS credits, 72 academic hours
Module leader Member of RAS prof Tarasova N.P.
and assistant (if any) Associate Professor Oganesiyn E.S.
Study terms Year 1, semester 2.

Aim of the module

Master students receive idea of the physical and chemical processes causing
stability of systems of maintenance of life on Earth.

Methods of complex researches of a condition of environment and dynamics of
the social and economic sphere in interests of a sustainable development.

Lectures 18 hours
Laboratory works 18 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding:
e understand methods of system approach to analysis and synthesis of
energy production and consumption processes as the system
e consider methods of technical and economical analysis of energy
consumption processes
¢ understanding mathematical modelling opportunities. Types of models
e understand necessity of complex study of research objects.

Practical skills
e be able to inspect energy consumption systems to improve their energy
efficiency and ecological safety as the system
e choose criteria for solution assessment in ecological and power systems.
Analyse potential energy saving opportunities
e assess environmental consequences of energy saving activities

Graduate (or Transferable) skills
e Team work skills during the preparation of course case studies;
e  Public speaking skills developed during the presentation of course case study;
e Realization of individual researches
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Assessment method
e case study analysis
e tests
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Module 2E

Title Fundamentals of the ecology
Credits 2,5 ECTS credits, 90 academic hours
Module leader Prof. Zigarev [.A.

and assistant (if any)

Study terms Year 1, semester 1.

Aim of the module

The discipline forms knowledge in the basic directions of the modern
fundamental ecology; provides guidance on leading scientific concepts and
concepts, about interrelation and interconditionality of the phenomena in
biosphere, about Laws of interaction of live organisms with ecological factors,

including the anthropogenous.

The module is directed on the preparation and training of chemists of a different
profile and experts in the field of environmental management.

Lectures 54 hours
Laboratory works 20 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding:

system is natural-scientific representations about ecological laws of
existence of individuals, populations and communities live organism,
modern problems of anthropogenous dynamics of ecosystems

gain knowledge of types of energy, energy generation peculiarities and
transfer energy in ecosystems

understand necessity of complex study of research objects ecosystems

Practical skills

ability to apply theoretical knowledge for the decision of nature
protection problems

to apply the received theoretical knowledge in practice of ecological
researches.

to own methods of processing and synthesis of the field and laboratory
ecological information.

be able to inspect efficiency and ecological safety ecosystems.
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Graduate (or Transferable) skills
e Team work skills during the preparation of course case studies;
e Public speaking skills developed during the presentation of course case
study;
e Realization of individual researches

Assessment method
e case study analysis
L] tests

48




Module 3E

Title Life cycle of production and green standards
Credits 4 ECTS credits, 144 academic hours
Module leader Associate Professor Makarova A.S.

and assistant (if any)

Study terms Year 2, semester 3.

Aim of the module

Master students taking into account current trends in steady environmental
management with application of the principles of "green" chemistry.

The module is directed on the preparation and training of chemists of methods of
creation of the technologies making the minimum impact on environment taking
into account current trends in energy saving, methods of complex researches of a
condition of environment and dynamics of the social and economic sphere in
interests of a sustainable development.

Lectures 36 hours
Laboratory works 36 hours
Individual work 72 hours

Learning outcomes

Knowledge and understanding:
e dissipation of pollutants from fixed (conveyed and non-conveyed),
mobile and diffuse sources.
e understand methods of system approach to analysis life cycle production
according green standards
e understand methods of optimal decisions search.
e understand necessity of complex study of research objects.
Practical skills
e be able to inspect life cycle production according green standards
e assess environmental consequences life cycle
Graduate (or Transferable) skills
e Team work skills during the preparation of course case studies;
e Public speaking skills developed during the presentation of course case
study;
e Realization of individual researches
Assessment method
e student presentations
e cxaminations
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Module 4E

Title Green economy
Credits 2 ECTS credits, 72 academic hours
Module leader Associate Professor Kruchina E.B.

and assistant (if any)

Study terms Year 2, semester 3.

Aim of the module

The program is directed on the preparation and training of chemists of a
different profile and experts in the field of environmental management
to modern approaches to the description of green economy.

Lectures 36 hours
Laboratory works 36 hours
Individual work 72 hours

Learning outcomes

Knowledge and understanding:
e  Consider methods of technical and economical analysis of energy
consumption processes
e understand methods of system approach to economy for sustainable
development
e understand methods of optimal economy decisions search.

Practical skills
e use tools green economy for sustainable development
e make analyse potential energy saving opportunities
e organize creative teamwork for green economy inspection of industrial
processes.

Graduate (or Transferable) skills
e Team work skills during the preparation of course case studies;
e  Public speaking skills developed during the presentation of course case
study;
e Realization of individual researches

Assessment method
e case study analysis
e tests
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Module 5E

Title Ecological rationing for green energy
production
Credits 4 ECTS credits, 144 academic hours

Module leader
and assistant (if any)

Professor Leykin U.A.

Study terms

Year 2, semester 3.

Aim of the module

the module has to provide formation of professional competences and skills of
future master in one of the most important interdisciplinary areas as ecological
rationing for green energy production.

Lectures 36 hours
Laboratory works 36 hours
Individual work 72 hours

Learning outcomes

Knowledge and understanding:

o understand methods of system approach to analysis and synthesis of
ecological rationing for green energy production

e understand methods of optimal ecological rationing for green energy
production decisions search.

Practical skills

e be able to inspect ecological rationing for green energy
e use tools of power economy and industrial ecology diagnostics for
ecological rationing for green energy

Graduate (or Transferable) skills

e  Team work skills during the preparation of course case studies;
e Public speaking skills developed during the presentation of course case

study;

e Realization of individual researches

Assessment method

e case study analysis

L4 tests

51




Module 6E

Title The logistics of energy saving
Credits 72 ECTS credits, 2 academic hours
Module leader Member of RAS prof. Meshslkin V.P.

and assistant (if any)

Study terms Year 2, semester 3.

Aim of the module

Studying of ways of minimization of a waste and losses in chains of deliveries,
optimization of logistical expenses: the organization of logistical processes of
return of a waste and used production for processing in a direct chain of
deliveries.

The module is directed on the preparation and training of chemists of a different
profile and experts in the field of environmental management to optimization of
physical and chemical processes in the environment, proceeding under the
influence of natural and anthropogenous factors.

Lectures 36 hours

Laboratory works -

Individual work 36 hours

Learning outcomes

Knowledge and understanding:

e Management methods logistical streams at the enterprise,
synchronisation and optimisation of process of manufacture and
logistical operations in the interconnected divisions with use of methods
energy saving.

e Base questions of logistics energy saving

Practical skills
e methods of an estimation of reserves of economy at the enterprises from
optimisation of movement and use of a material stream, other kinds of
streams
e  optimisation of material streams, estimations of quality of movement
and use of the limited resources of the enterprise with use of principles
of logistics for energy saving.

Graduate (or Transferable) skills
e Team work skills during the preparation of course case studies;
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e Public speaking skills developed during the presentation of course case
study;
e Realization of individual researches

Assessment method
e case study analysis
e tests
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Assessment strategy and methods

e Internal current control of student progress according to IQ-net and ISO-
9000 procedures (at the end of semester)

e  Oral presentations

e Field practice reports

e Professional portfolio

e  Written reports, essays (including references, etc.)

e Tests after each topic, course exams, Master thesis assessment.

e Posters

e  Peer review and evaluation by the group

e Self-evaluation

Quality assurance

Internal
e  General expert evaluation by the Tempus project Evaluation board

e Students feedback

External
e Evaluation by European academics from partner universities
e Accreditation of the programme by Ministry of Education and Science of
Russian Federation official recognition (licensing)
e Evaluation by employers

Employment opportunities

A graduate with this educational program can carry out professional activities in
the field
e design, construction, operation and reconstruction of engineering systems
of buildings and structures
e engineering and equipment construction projects
e development of machinery, equipment and technology needed for the
construction and building materials, components and structures
e research and educational activities

Professional activity of graduates will be able to perform in the production, design
and research organizations working in the construction field, in scientific and
research activities
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Learning resources

(Learning resources available at the Chair bought in the framework of the project)

1.

Complex for study and research "Exploration of the energy reliability
(stability) of heat supply systems", Ltd. "Mir novyh tehnologij", Orel city
(Y4ebHo-nccnenoBaTenbCKui KOMIIJIEKC «HccnenoBanue
SHEPreTHYeCKOH HaJIS)KHOCTH (ycroiiunBocTH) cucreM
teriocHatkeHus», OO0 «Mup HOBBIX TEXHOJIOTHIY, T. Oper)

Computer program "Calculation of the load on the air conditioning
system at non-stationary heat-gain, Ltd. "AVOK", Moscow city"
(Komnbrorepnast mporpamma  «Pacuer  Harpysku Ha  CHUCTEMY
KOHIMIIMOHUPOBAHUS BO3/yXa pu HeCTallMOHAPHBIX
terutonoctymieHnsx», 000 «ABOK», r. Mocksa)

Computer program "ASPO-PRIS. Engineering networks design", as part
of the calculation and exploitation modules of the heat and gas supply
networks, ZAO "ASPO", Saint-Petersburg city (Kommnbrorepnas
nporpamma «ACIIO-ITPUC. TlpoextupoBaHNe WHXEHEPHBIX CETEW», T.
Cankr-IlerepOypr).
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15.

Green Chemistry for Environmental Sustainability /Sanjay K.
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BO300HOBIISIEMBIC UCTOYHHUKH SHEPTHH, N31-BO «KHOPyCY, 2012)
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Y.Sibikin. Energy saving technology, 2013 (¥O.Cubukun. Texuomorus
sHeprocoepexenust, nu3a-80 « MHOPA-M»y, 2013)

26.

Life cycle energy. Energy management and making optimal decisions /
Edited Nina Thiryaeva (OKu3HeHHBI IMKI 3HEpruu. DHEPreTHUECKUH
MEHEDKMEHT M TpPHUHATHE OoNnTUMAaNbHBIX pemrenuit/ [lox pen. H.IL
IupsieBoit

58




SurIoyIuow [eIUSWUOIIAUD Xddwo)

yuowdo[oAdp 9[qeureIsng

U01309301d [EJUSWIUOIAUL JO P[oLf
oy} ur uonesadood [eUOIIRUIAIUT O],

JUOWOSBUBW [EJUSWUOIIAUD PUR
swo[qoid [BJUSUIUOIIAUS UISPOIA

Suiaes
A310U0 pue 19m0d JO s[eIUSWIRPUN,]

u01399301d [BJUSWIUOIIAUS PUE FUIABS
A313u9 JO SO130[0UYD9} UIPOIA

JUSWUOIIAUD JO swa[qoid [esruay)

UoWRSEURW [BJUSWUOIIAUD
pue £30[099 UI SPOYOW [BO1SIIB)S
pue sa13ojouto9) Jonduwio))

o3en3ue| uSra10]

X

X

SOOUQIOS
reanjeu jo swojqoid osrydosoriyd

80

LD

40

%0

D

9d

<q

rd

€d

d

14

8V

LV

9V

vV

rv

£V

(44

v

I[NPOAI

«I)SEIA] UIIID» ‘U0I}IN01J [IUIWUOIIAUT

pue 3uraeS A3I9uj] J10J SAIFO[OUYII [, IAIILAOUU] Ul QWWAZ0IJ-ApN)S J19)SeJA 10) dewr winndLLIN)

59



Suraes A310u0 Jo sonsIo] oy [,

uononpoid A31ouo
9213 103 Sutuonel [ed130100g

AWOU099 UddID)

spaepue)s
0213 pue uononpoid Jo 9[040 9JI']

K30[099 21} JO S[eIUSWEPUN,]

sotwreuAp woysAs jo sojdourid orseg

Ansruayo
u9213 Jo spoyow pue sojdiourig

Juowdo[oAdp d[qeure)sns
9jowoid 03 SurEpPOW [EONBWAIRIA

A310U0 URID)

Juowadeurwl
pUB JUSUISSISSE SYSLI [BO130[0UYI9 ],

80

LD

40

%0

D

cd

rd

£€d

d

14

8V

LV

vV

rv

£V

(44

v

I[NPOAI

60



Programme outcomes

Knowledge and understanding

B4

Choose criteria for solution assessment in
ecological and power systems. Analyse
potential energy saving opportunities

Al | Gain knowledge of types of energy, energy B5 | Organize creative teamwork for complex
generation peculiarities and transfer energy inspection of industrial processes. Develop
generation peculiarities and transfer work plans in energy saving

A2 | Energy production from traditional fossil B6 | Assess environmental consequences of
and renewable resources energy saving activities

A3 | Thermodynamics and energy saving. Graduate skills
Understand interrelations of energy and
ecology. Gain knowledge of energy saving
systems and equipment

A4 | Dissipation of pollutants from fixed C1 | Develop critical thinking and carry out
(conveyed and non-conveyed), mobile and research (e.g. present critically and compare
diffuse sources. their own views and those that differ from

their own (in native language and in English)).

A5 | Understand methods of system approach to C2 | Identify and use various learning sources in
analysis and synthesis of energy students’ scientific occupations
consumption processes

A6 | Consider methods of technical and C3 | Communicate and negotiate effectively
economical analysis of energy consumption with different stakeholders individually and
processes in-group using verbal, written, and

electronic modes of communication (in
native language and in English)

AT | Acquire knowledge of methods of numerical C4 | Make informed professional decisions
solution of model equations. Understand based on scientific knowledge and
methods of optimal decisions search. appropriate criteria
Understanding mathematical modelling
opportunities. Types of models

A8 | Understand necessity of complex study of C5 | Work effectively individually or in groups
research objects. Management and to accomplish assigned tasks.
processing of the acqured data, statistical
analysis and their use in the assessment of
the pollution degree, techniques for finding
and determining the pollution sources
Practical skills C6 | Develop efficient time management skills

B1 | Be able to inspect energy consumption C7 | Appreciate the social impact of research
systems to improve their energy efficiency and practical work in the field of study
and ecological safety

B2 | Use tools of power economy and industrial C8 | Reflect and evaluate on own learning and
ecology diagnostics evaluate peers in a professional manner

B3 | Conduct energy and exergy balances of

research objects
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Didactic programme materials

The textbooks series has been developed and printed specially for the new
programme in cooperation of the Russian and European teachers. It consists of 9
textbooks and the Glossary of the project.

Textbook title Book Editor

1. | D. Mendeleev University of Chemical Technology of Russia

Green technologies for sustainable development | N. Tarasova

2. | Tambov State Technical University

Energy efficiency improvement in natural and N. Popov
industrial systems

3. | Genoa University

Basis of thermodynamics and exergy analysis L. Tagliafico

4. | Ural Federal University n.a. Boris Yeltsin

Lifecycle of energy, energy management and N. Shiryaeva
optimum decision making

5. | Tambov State Technical University

Energy and environmental audit N. Popov

6. | Russian Academy of Architecture and Construction Sciences

Engineering and economic analysis of energy S. Fedosov
saving activities

7. | Stavropol State Agrarian University

Environmental safety and energy sustainable N. Kornilov
development

8. | Voronezh State University of Architecture and Civil Engineering

Practical application of energy saving V. Semenov
technologies

9. | Vladimir State University n.a. Stoletovs

Modelling technological and natural systems Y. Panov

10.| Genoa University and Tambov State Technical University

Glossary for GREENMA project A. Musaio
L. Mozerova
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Meton Case-Study B nporpamme Green Master

Case-study 1
CTpyKTypa H AMHAMHUKA NOTPedIeHNs IHEePreTHYeCKuX

pecypcoB

CtpykTypa TJI00aTbHOTO PHEPromoTpedIeHHs 3a MpPOINEAIIee CTOJNETHE
mperepriena 3HavYuTeNbHbIe m3MeHeHus (puc.l,2). Ha cmeny yrmo m OGmomacce
IpUIIn HC(I)TB M Ta3, SHEprusa BOJABI U aroma, BO306HOBHHCMLI€ HCTOYHHUKU
SHEPrHUH.

% %

70 7

Yronb

60

50 H

40

30

20

AToMmMHas 3Heprua

LR A W

. &

[T ol il WP NP NP NI NI D NP NP WP W1 . L
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
rogbl

Puc. 1. DBomouust CTPYKTYpHl MHPOBOTO IIOTPEOJICHHS JHEPIUU
(A.A. MaxapoB. MupoBas »3HepreTnka u EBpasmiickoe 3SHEpreTHYecKoe
npoctpanctBo/ A. A. MakapoB;, MH-T smeprer. uccnea. PAH. 277c. un. M.
Oueproaromuzaat 1998).
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HeorpanndeHnHsle 3amacel [EIIEBOM JHEPTUM TOMOTJIHM  HYEJIOBEKY
BBIJICIUTHCS U3 KUBOTHOTO MHUpPa U PACCEIUTHCS 10 BceMy 3eMHOMY Imapy. Emme
CpaBHUTENbHO HenaBHO, B 1900 rojy, IpoBa M yroyib MOJHOCTHIO YAOBIETBOPSIU
SHEpPreTHYecKrue 3alpochl deloBedecTBa. J[IpeBecMHA — OCHOBHOW WCTOYHHK
DHEPruM — Bceria Oblla B W300MIMM: Jieca BhIPYOAIUCh, 4TOOBI MOCTOSIHHO
pacmupsaTh MOCEBHBIE IUIOMIAIU. DHEPTHUs TOPSIIETO IepeBa MCIOIb30BANACh IS
OTOIUICHHSI, TPUTOTOBJICHUS TMHUIIA W OCBEIICHUS. VYrone obecreunBan
MOTPEeOHOCTH  TPOMBINIUIEHHOCTH, TOSBISUTMCH  MAalIMHBI W MEXaHU3MBI,
3aMeHsBIIMEe PY4HOH Tpyd. [IpombliieHHass PEBOIIONUS MPOJOKUIA JOPOTY
HOBBIM TEXHOJIOTHUECKUM YKiamaMm. [IpoOreMa MOCTYITHOCTH [EIIeBOW SHEPTHU
JUTA BceX B KoHIle 20 BeKa BEINLIA B Pa3psi rTo0aIBHBIX [1].

16000
| | O Bwvomacca, BetpoBas, reotepmanbHas 1 ap.
140007 E AToMHas aHeprus
O TwapoaHeprus
1200077 | O ras
B Hedm n HedrenpogyKTbl
1000047 | M Yronb, roptoyve crnaHupbl, Topd, ApoBa
5
£ 8000
=
=
60004
40004
20004

01900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
[oabl
Puc. 2. [lunamuka pacnpeneleHHs MOTpPeOIsieMOil B MHpE BHEPrHH IO €e
ncroynukaM B XX Beke (MiH.T.y.T.) (H.IT. JlaBepoB. Pecypcsl, HHHOBAIMK ¥ MHBECTHINH B
TOK Poccun/ «YcToiiunBoe pa3BHTHE: MPHPOAA — OOLIECTBO — HYEIOBEK»: Marepuaisl
MexyHaponHoH koHpepenmu. T. 1. — M., 2006, c. 33-40)

Hcnonw3ys naHHBIE PUCYHKOB 1 U 2 U pEKOMEHI0BAHHYIO JIUTEPATYPY,
OTBETHTE Ha CIICIYIOLIIE BOIPOCHI:

1. OcraBasiock M TOTpeOJICHNE SHEPTUH IOCTOSHHBIM, HaunHas ¢ 1900
roja, yBEIMYMBAIOCH JH OHO C IIOCTOSIHHOH CKOPOCTBIO WIH C
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yckopernem? llpuBeamte, mTO KpaifHeH Mepe, JABE INPUYMHEI,
00BsICHSIONIE HAOII01aeMble 3aKOHOMEPHOCTH.

Jo 1910 rona monst HEPTH B CTPYKTYPE SHEPTETHYECKUX PECYPCOB OblLia
HE3HAYUTENFHOW. J{JIs KaKuX IeNeid, o BamieMy MHEHHIO, TOTa TJIaBHBIM
obpazom ucronp3oBasiack HedhTh? Kakoil Bkiajy BHEC BENUKHHA PYCCKHUN
yuenbiii J[.MI. MeHnzaeneeB B BO3HHUKHOBEHHE KOHLEILUU PECYPCO- U
9HEProd3PPeKTUBHOCTU?

Kakne u3 Llemeit ycToifumBOTO pa3BUTHSA HAaIpaBIeHH Ha oOecriedeHne
YCTOMYMBOTO pecypco-u 3HepromnotpedieHus? OOOCHYHTE CBOIO TOYKY
3peHHSL.

IIpumepsb! OTBETOB:

OO6miee moTpebieHue 3Hepruum Bo3pocio ¢ 1900 r. BcimeacTBue pocra
YHCIIEHHOCTH HACENCHUS, Pa3BUTHsI TPAHCIOPTa, POCTa MOOMIBHOCTH
HaceJICHHs, NOBBIIICHUIO YPOBHS JKU3HHM JIrofed (TPOM3BOACTBO U
noTpedIeHne IPOIyKTOB U TOBAPOB HA JIyIlly HACEJICHHS).

Jo 1910 roma HedhTr B OCHOBHOM WCIIONIF30BANIaCh KaK TOprOYas
KHUAKOCTh JJIsI OCBEIICHHS B CIEIUAJIBHBIX JlaMmmax. BcrmoMHEM
BeIcka3piBanue J.M1. MenaeneeBa: «HedhTh — mpoayKT IpUpOIBl pEAKHIA,
ell JOJDKHO JaTh COBEPLICHHO HHOE IPUMEHEHHE, YeM AJs TOIUIMBA.
Tonute MOXHO W accurHanusMm». COBPEMEHHBIMH MOJKHO Ha3BaTh
Meicnu JI.MI. MenzaeneeBa o0 TOM, 4YTO HCKONAaeMoe TOIUIMBO — HeE
CIVHCTBCHHBI W HE TJaBHBIA HMCTOYHUK JHEPruM B Oyaymem. Bor
MONCTUHE MPOPOUYECKUE CIOBA: «A HCTOIIUTCS KaMEHHBIN yrojb, HayKa
HalJIeT CPeACTBO 3aMEHUTH €r0 HEMOCPEICTBEHHO COTHEYHOM TEIIIOTOM.

3amanme 1. Ob6cymuTe B Tpymme W MO WTOraM JUCKYCCHH COCTaBBTE

TabnuIy, B KOTOPOW OTpa3uTe U3MEHEHHUs B 00pa3se >ku3HHM 3a rnocienanue 100 et B

3aBUCUMOCTH OT JIOCTYIIHOCTH 3Heprud. IIpumep npencrasiieH HUxe.

1913 2015

OTomnyenne 1oMa: JepeBo-yroib I'a3-anexkTpuuecTBO
Ocselenne: MaciasHble JIaMIIBI-Ta3 DIEKTPUIECTBO
OO11eCTBEHHBIN 1 JINYHBIN ABTOOYCBI, METPO, CAMOJICTHI,
TPaHCIOPT: MOE3A-TpaMBail, KOHHbIE aBTOMOOWIIb

TTOBO3KH
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CpenctBa cBs3u: TenedoH yepes
KOMMYTaTop

CoToBsie TeneoHbI, CMapTPOH H T.II.

[IpuroToBienue NUILK: 1EPEBO-YI0JIb
(TTITHI)

I"a3, MUKPOBOJIHOBBIE TI€YH,
JIEKTPUYECTBO

YucTKa 1 CTHPKA OJICKIBL: pydHast

DnexTpuyecKas

IIpuem, nepenaya, noayyeHue
UHQOPMAIMHU: PaJHo, Ta3eThl, KHUTH

TeneBuneHue, UHTEPHET, KOMIIBIOTEP U
T.IL

3ananue 2. Ha 6aze Lleneit ycrounBoro pa3BuTHs 00CyaNTE BO3MOKHBIE
CIICHAPHH Pa3BUTHS PHEPreTHKH B Oivokaiime 15 jer.

Jlureparypa:

1. http://17Goals.org — caiit ¢ wuHbpopMmammedt o Llemsax ycroHguBOTO

pa3BUTHL

2. J.MN.Meunnenees, Counnenns, 1.18, U3a-s0o AH CCCP, 1950

w

J.N.Mennenees, Counnenust, Tom 10, M.-JI.: U3n-80o AH CCCP, 1940.

4. J.WN.Menpenees, bynymas cuma, mnoxosmascs Ha Oeperax J[loHma.

CeBepHblil BecTHHK, 1888.
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Case study 2
IKOJTOTHYECKHUH cJ1e]

«IKOJOTHYECKHH CJIed» — 3TO YCIOBHOEC TIOHSATHE, OTpa)karomee
noTpeOIIeHNE YeIOBEUECTBOM PECypcoB 6uochepsl.

«IKOJOrHYeCKHH cJael» onpenensercs Kak IUIomans (B TeKTapax)
OMOJIOTHYECKN TPOAYKTUBHOW TEPPUTOPHUM M aKBATOPHHM, HEOOXOJUMOW JUis
BOCIIPOM3BOJICTBA HCIIOJB3YEMbIX YEJIOBEYECTBOM PECYpCOB, MOTJIOMICHUS U
nepepabOTKH OTXOJIOB aHTPOIOTEHHOW NEATENbHOCTH. 3a €IMHHILy WU3MEpEeHHs
TIPUHAT «TJI00ANBHBIN TeKTapy (TTa).

22% TOBEpXHOCTH IUIAHETHl OOraThl MPUPOJHBIMH pecypcaMH H
HCTIONB3YIOTCSI YENIOBEYECTBOM JUIS YHOBJIETBOPEHHsSI CBOMX HyXJ. Ecmm Bce
HaceJleHHe 3eMJIM pacloJIOKUTh Ha 3TOM IUIOIAAM, TO Ha KaXKIOTrOo uelloBeKa
npuzgerca 1,8 ra niuomopoAHeIX 3eMenb.  VIMEHHO CTOJBKO IUIAHETAa MOJKET
BBIJICJINTH CETOJHSI Ha YJOBJIETBOPEHHE MOTPEOHOCTEH OIHOrO YelloBeKa. JTO
MakCHMallbHas BEJIWYMHA, KOTOpas, OJHAaKO, HE Y4YUTBIBAaeT, dYTO JUIs
CYIECTBOBAHMS JIPYTUX BUJIOB JKUBBIX CYIIECTB TaKKe HEOOXOAMMBI IPHPOIHBIC

pecypchl.

Oxomno 45% BenMUYMHBI TII00ATFHOTO SKOJOTHYECKOTO Ciea IPUXOJUTCS
Ha TIPOU3BOJACTBO JHEPIrUU IOCPEACTBOM CXKUTAHUS HCKOIAEeMOro TOIUIMBA,
TJIaBHBIM 00pa3oM, yrirst, HehTH ¥ IpUpPOTHOTO rasa.

CTHUMYJIOM BO3pacTalOLIEr0 3arpsi3HEHUs IUIAHETHl B MOCIEAHUE TOMBI
cTaa MeXIyHapomHas ToproBisi. B 1961 romy, mepBoM romy, Uit KOTOPOTO
JIOCTYIIHBI TIOJIHBIE JaHHBle, OOIIMI ClleJl BCEX TOBApOB M YCIYT, OBIBIINX
MpPEeAMETOM  MEKAyHapOJHOH  TOproBiM, He mpeBbiman 8%  oOmero
9KOJIOTHYECKOro cinefa denosedectBa. B 2005 romy 3Ta 10js COCTaBIsIa YKe
6onee 40%. ToproBus Taxke O3HA4YaeT, YTO CTPAHBI IIEPEHOCST CBOM cienl B
Jpyrue 9acTu MHpa.

Mexnay Bo3aecTBHEM Ha IDIAHETy W COXpaHeHHeM Omopa3zHooOpasms
cyliecTByer mpsiMasi cBsizb. Korya Gosiee 1/3 Teppuropuu cyim 3eMid TiyOOKO
TpaHcOPMHUPOBaHbI, MIOYTH BCE KPYIHBIE XUIIIHbIE MIIEKOMHUTAIONUE (HAaIpumep,
JMKHE KOIIKH), TNTHIBI W PACTUTEIbHOSHBIC >KUBOTHBIC OKAa3bIBAIOTCS IOJ
yrpo3oii ucuezHoBenusi. [locnencTBus sToro mnpouecca s Ouochepsl U YenoBeKa
OTIACHBI U JI0 KOHI[A HE OIICHEHBI.
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HIMeHHO 1Mo3TOMY B NOCIEAHUE TOABl HAPAAY C TPAIULUOHHOM 3ajayeil
COXpaHCHHS MPHUPOIHOTO OHOJOIMYECKOr0 pPa3sHOOOpa3sus MOSBWIACH M BTOpasd,
paBHas MO 3HAYEHMIO, 1IeJIb — YMEHBIIEHHE «IKOJIOTMUECKOTO CIIEea» YeJOBEKa B
TaKUX TIpefeNnax, NP KOTOPBIX OHocdepa MOKET KOMIICHCHpPOBATH BIHMSHHE
3KOHOMUYECKOH IEATEIbHOCTH U COXPAHSTh YCTONUYUBOCTb.

Ha caiite Global Footprint Network, 2011 MoXHO HalWTH BeJIWYHHY
9KOJIOTHYECKOro cliesia A7st 1000l cTpansl Mupa (puc. 1).
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10.0

Data Quality
6

il
‘S
©
v
g === Ecolog cal
§ Footprint
©
o
v
T
E == Biocapacity
o
© 20

1.0 A

0.0

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

CIOA

Puc. 1. Oxonormueckuii cie 1 GHOEMKOCTb Pa3HBIX CTPaH
(http://www .footprintnetwork.org/en/index.php/GFN/)

HaubGonpinii sxonornueckuii cien ocrapiaor CIITA u Kuraii. Xurenn
CUIA wucrnions3ytoT B cpeaneM 9,4 rra (WM MOYTH YETHIPE C HOJOBUHOW IIAHETHI
3emurst, eciii OBl BCe MEPOBOE HACEIICHUE HMEJIO TY JK€ MOJENb NOTpeOIeH ), B TO
BpeMs Kak jkurenn Kwuras wmcmonmssyror 2.1 Tra Ha dYenmoBeka (0AHA IUIaHETa
3ems).

Bocemp ctpan — CIIA, Bpasumus, Poccus, Kurait, Uamus, Kanana,
ApreHTHHA 1 ABCTpaiHs - BIAJCIOT O0JIee YeM MOJOBUHON BCETO OHOJIOTHYECKOTO
MOTEHI[AAIa 3EMIIH.

Hacenenne wu Mopenb nNOTpeONEHUs] JenarOT TPU M3 OITHX CTpaH
9KOJIOTHYECKUMH JIOJDKHUKAaMH (TO €CTh MX SKOJOTHYECKMH cien Oosblie, deM
O6nosormyeckuii nmoreHnuan 3tux crpad) — 3to CIHA m aBe OvicTpopacTymiue
sxkoHoMuKH: Kurait u Magus.

OmgauM U3 camblX AeQUIUTHBIX pecypcoB Ha 3emiie (50%ctpan yxe
WCTIBITHIBAIOT HEAOCTATOK B HEM) SIBIISIETCS BOJIA.

3HaYNTEThHOE KOJHYESCTBO BOJABI PACXOAYETCs Ha MPOW3BOJICTBO HIH
NpoJaeTcsl B BHJE TOBAPOB M MPOAYKTOB. Hamprmep, Ha NMPOU3BOACTBO OJHOM
¢yroomkn w3 xijomka Tpedyercs 290@uTpoB Boapl. B kommanum Levis
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MOACYUTANINA, YTO TPU MPOU3BOJCTBE OJHOW Maphl Kiaccwueckod 501- mMomenu
JUKHHCOB, JIO 3Tara HOCKH, Tpatutcs 3781 mutp Boael. Kpome Toro, obOpasyercs
33,4 xwiorpaMma JMOKCHAA yriepoaa. OTO 53KBHBAJICHTHO BBIOpOCAM
ABTOTPAHCIOPTa MpU Tpodere TMOpsaKa CTa KHIOMETpPOoB, win 246 dYacam
IMPpOCMOTpa TCICBU3UOHHBIX IPOTrpaMM B TOMAIIIHEM KHMHOTECATPE.

B cpemHem, kKaxxaplii 4eOBEK MOTPEOIAET M HCIONB3yeT 1,2 MUIIIHOHA
JUTPOB (OKOJIO TOJIOBHHBI OJIMMITHICKOro OacceliHa) Bojasl B roxa. Ilpu stom
xkutens CIIA wcnomszyer okoio 2,5 MIJUIMOHA JTPOB B TOMA, a JKHTENb
3acynuBoro Memena Bcero 619 Teicsd THTPOB.

AHanu3 SKOJIOTHYECKOro clie/ila Ha Aymy HacCEJI€HHUS TIOKa3bIBA€T, YTO
JKUTCIIM  PA3JIMYHBIX CTpaH CYHISCCTBEHHO pa3jinyaroTcd ¢ TOYKHU 3PCHHUA
co31aBacMO MU Harpy3kKu Ha OKOCHUCTEMBI INTaHETHI

Hanpumep, ecnm Obl KaXIblil JKUTENb IUIAHETHI BeN 00pa3 KH3HH,
xapaktepHbiid a1 cpeanero xutens CIIA nnun OAD, moanepxanue moTpeOIeHus
YeJI0BEYECTBA U ToroieHne BiopocoB CO2 notpeboBano Okl OmoeMKkocTH Ooiee
yeM 4,5 MIaHeT, SKBUBAJICHTHBIX 3emiIe.

HamporuB, ecnmu Obl Bce HaceleHHE IUIAHETHI BeJO 00pa3 JKHU3HH,
XapaKTepHBIA JUId cpenHero >kutTens VIHAWM, YeloBE4ecTBO HCHOJB30BAJO OB
MEHEe TT0JIOBUHBI OMOEMKOCTH TIJIAHETHI.

Yriepoanslii cjie] - KpynHeiasi COCTABJISIONIAS IKOJOTHYECKOr0
ciaena

YraeponHsiit cien ABJISIETCS KpynHenmei COCTaBJIAIOLIEH
9KOJIOTHYECKOTO clefa. Bemuumna yrieponHoro ciena BbIpociaa Ha 35% c
MOMEHTa IyOnMKanuu T1epBoro noknana <«OKusas rmuraHera» B 1998 r1.; B
HACTOAIIEE BPEMs HAa HETO MPUXOJUTCA OOJbIE IOJOBHHBI TIJI00AIBHOTO
sKkojioruyeckoro cuena (poxnax WWF «Kusas muianeray», 2010).

Ecnu moBbliieHreM 3HeprodEeKTUBHOCTH POCCUICKOI SKOHOMUKH U
Mepexo]] OT OKCTEHCHBHOM MOJENIN OJKCIUTyaTallud TIPHUPOJHBIX PECYPCOB K
MHTEHCHUBHOM HE POU30MET B camoe Onmkaiiiee Bpems, To yxe k 2020 rony PO
MepeiIeT B KaTeropuio CTPaH- 3KOJIOTHYECKUX «IOJDKHUKOBY.
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Puc. 2. «Oxonoruyeckuii cies 4enoBeuecTBa» — MOKa3aTellb UCIOIb30BaHUS
YeJI0BEYECTBOM BO30OHOBIISIEMBIX IIPHPOIHBIX PECYPCOB.
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Kpymnneiinieit cocrapisronieil skonoruye-
CKOTO cliefia SIBJSIeTCSl YIIIEPOIHBIH cl1e/l
(55%) (Global Footprint Network, 2011).
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DKOJIOTHUYECKHH cie] Ha AyIly HaceJIeHHUs B CTpaHaX C BBICOKUM YPOBHEM
JI0X0/1a 3HAYMTENBHO MPEBOCXOAUT YACNBHBIA CIEJ B CTpaHaX CO CPEIHUM H
HU3KUM YpPOBHEM J0XOJa. B mHpoIIoM HMMEHHO CTpaHbl C BBICOKHM YPOBHEM
J0X0/a JEMOHCTPHUPOBAIM HamOojee BBICOKHE TEMITBI POCTa JKOJOTHYECKOTO
ciiesia Ha nymy HacesieHHs. OCHOBHBIM (PaKTOpOM 3TOTO pocTa OBUIO yBEJIMYCHHE
YTJIEPOJHOM COCTABIIAIOIIEH YIEIBHOIO SKOJIOTHUECKOTO CIIea.
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HanpoTmB, rocymapctBa co CpegHHMM W HH3KHM YPOBHEM J0OXOJa
HCTIOJB30BaM MCHBIIIC OMOCMKOCTH Ha JYITy HACEICHUs, YeM OBbLIO JIOCTYITHO Ha
MHPOBOM YpOBHE, BILIOTH 10 2006 T., KOTJIa CTPAHBI CO CPETHUM YPOBHEM JI0X0]1a
MIPEBBICHITN 3TOT YpOBEHb. K UHCITy CTpaH co CpeIHUM YPOBHEM JOXOIa OTHOCATCS
MHOTHE CTPaHbl C Pa3BUBAIOLLEHCS YKOHOMUKOM, BKJIKYas IOCYNapCTBa TPYIIIbI
BRIICS: Bbpasunuto, Poccuro, Unnuto, Mnnonesuto, Kurait u KOAP. B wuenom,
YUCIICHHOCTh HACEJICHUS IUTAHETHI Ooyiee yeMm yaBowiack ¢ 1961 r., Torma kak
9KOJIOTHYECKHUI Cllel Ha MyIIy HaceJIeHUs BhIpoc Ha 65%, rimaBHBIM 00pa3zoM, B
pe3yIbTaTe MHIYCTPUATU3AIUU. XOTS B HCKOTOPBIX PETHOHAX POCT YHCICHHOCTU
HaceleHMsI 3aMeIseTcs, NalbHeWITNA TPUPOCT HACEICHUS B COYCTAHWU C
pacripocTpaHeHHEM XapaKTePHBIX JUIS CPEIHEro Kiacca MoJeiedl moTpeOieHus B
CTpaHaxX C pa3BUBAIOMICHCA SKOHOMHKOIN CO3aeT MPEANIOCHUIKH IS PE3KOTO
YBEIUYCHUS KOJIOTHUYCCKOTO CIIC/Ia YEeI0BEUYECTBA B ONMDKaUIIeM OyIyiem.

B crpanax ¢ HU3KMM YpPOBHEM JOXOJa CPEIHUI HKOJIOTMUECKUH Cilel Ha
qymry HaceneHus cHusmwics Ha 0,01 rra mo cpaBHenuto ¢ 1961 r. Ognako B
pe3yibTarte OBICTPOro POCTa YHCICHHOCTH HAcCeleHHs 3a TOT ke nepuon (B 4,3
pa3za) oOuMii SKOJIOTMYECKUH CileA 3TOW Ipynmbl cTpaH yBenuuawics Ha 323% c
1961 r.

Cormacao poknany «Kumpas mmanera 2014, ceifuac dYeIoBE4eCTBO
WCIOJIb3YET SKBUBAJCHT MOJIYyTOpa IJIAHET JUIsi CBOMX HYXJA. OJTO 3HAYMUT, 4YTO
JKUTETHN TUIAHETHl YIOTPEOISIOT MPHPOTHBIE PEeCypChl B MONTOpa pasza ObIcTpee,
yeM OHHU BocmpousBojsaTcs. Eciau cutyanust He wusMenutcs, k 2030 roxy
YeIIOBEUECTBY IMOHAAOONUTCS IKBUBAJICHT JIBYX IUIAHET, OTMEYAIOT CIICUAINCTHI U3
WWE.

IIpennoxure caymarensiM pacCUMTaTh CBOM JIMYHBIM 3KOJIOTMYECKUI
cren;

http://www.wwf.ru/resources/footprint/calculator

A Kako# 3K0JIOTHYEeCKHH cjie ocTaBJsere Bo1?

Eciu Bbl xoTuTe y3HaTh, KakOM S3KOJOTMYECKHN cliel Ju4HO y Bac,
OTBETHTE Ha BOMPOCH! TecTa. JIJst TOro, 4TOOBI BBIYMCIUTD HKOJOTUYECKHH Cle,
HeoOX0aMMO BEIOpPAaTh COOTBETCTBYIOIIEe Bamemy oOpa3y KU3HH yTBEpKACHUE U
NIPOBECTH  CJIOKCHHE/BBIYMTAHHE KOJIMYECTBa Oa/uloB, YKa3aHHBIX —CIIpaBa.
Cymmupys 0anibl, Bel nonyunte BEIMYHHY JTUIHOTO SKOJIOTHYECKOTO CIIea.
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1. Kuase.

1.1. [Inomaxnp Bamiero »uibs Mo3BOJSET JepKATh KOILIKY, a CO0aKe HOPMaJIbHbBIX
pa3MepoB ObLIO Obl TECHOBATO. 17

1.2. bonpimas, mpocTopHas KBaptupa. +12

1.3. Kotrenx Ha 2 cembu. +23

baubl, mosy4deHHbIe 3a OTBET Ha BOIIPOC O JKUIIbE, Pa3/IelITe Ha KOJINYECTBO
JI0/ieH, KUBYILHUX B HEM.

2. UcnoJjib30BaHNe IJHEPTUU

2.1. dns otoruteHus Bariero noma ucnosb3yeTcs HeTh, IPUPOHBINA I'a3 WK
yrofb. +45

2.2. nst oTonneHwus Bamero roma UCIoNb3yeTCsl SHEPTHUS BOJIbI, COJTHIIA WITH
BeTpa. +2

2.3. BOoABIIMHCTBO U3 HAC MOJTyYaeT IJICKTPOIHEPTUIO U3 TOPIOYNX NCKOTAEMBIX,
nosTomy nobaseTe cede +75

2.4. Oromuenne Bamero noma ycTpoeHO Tak, 9T0 BBl MOXeTe peryInpoBaTh ero
B 3aBHCHMOCTH OT MOTOHI. -10

2.5. B xon01HbII epuo roga AoMa Bel Temno oeThl, a HOYbIO YKPBIBAETECH
JIBYMS OJICSUTAMH. -5

2.6. Berxons u3 koMHaThI, BEI Bcernma racure B Hel ¢BeT. -10

2.7. BeI Bcerja BBIKITIOUAETE CBOU OBITOBBIC IPUOOPHI, HE OCTABIISSA UX B
JIeKypHOM pexume. -10

3. Tpaucnopt

3.1. Ha paboty Brl e3quTe Ha 00IIECTBEHHOM TpaHCIopTe. +25

3.2. Ha paboty BrI npere memkoM wim efieTe Ha Bemocuresne. +3

3.3. BeI e311Te Ha OOBIYHOM JIETKOBOM aBTOMOOMIIE. +45

3.4. Bl ucionp3yeTe OOIBINOI W MOITHEIA aBTOMOOMIIB C MTOJTHBIM MPUBOJOM. +75
3.5. B nocneanuii ornyck Bel nerenu camonerom. +85

3.6. B orniyck Brl exanu Ha nmoesze, npuyeM myTh 3aHsu1 10 12 yacos. +10

3.7. B ormryck BeI exanu Ha moesne, mpuyeM Iy Th 3aHs1 Oonee 12 wacos. +20

4. Ilutanue

4.1. B npoayKTOBOM MarasuHe WM Ha phIHKE BBl oKkymaeTe B OCHOBHOM CBEXHE
HIPOAYKTHI (XJ1€0, (PPYKTHI, OBOILH, PHIOY, MSICO) MECTHOTO ITPOU3BOJICTBA, U3
KOTOPBIX CaMH TOTOBUTE 00er. +2

4.2. Bol ipeanounraete yxe 00paboTaHHBIE ITPOIYKTHI, MOy ()aOpHKaTHI,
CBEXKEMOPOXKEHBIE TOTOBEIE OJTF0/1a, HYKIAIOIIHECs TOJBKO B pa3orpeBe, a TakKe
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KOHCEPBBI, IPHYEM HE CMOTPHTE Ha TO, TJie OHHU MTPOU3BEACHBI. +14

4.3. B ocHOBHOM BEI IOKyTaeTe roToBbI€ MIIM TIOYTH TOTOBBIE K YIOTPEOICHUIO
MPOIYKTHI, HO CTapaeTech, YT00BI OHU OBUTH MPOU3BECHBI TOOIDKE K IOMY. +5
4.4. Bol enute Msico 2—3 pasa B Heento. +50

4.5. Bol enute msico 3 pasa B ieHb. +85

4.6. [Ipenmountaere Bererapuanckyto numry. +30

5. Hcnoab3oBanue BoAbI U OymMaru

5.1. Bel mpuHNMaeTe BaHHY €XeIHEeBHO. +14

5.2. Bl mpuHnMaete BaHHy 1—2 pa3a B Hememro. +2

5.3. Bmecto BaHHBI BrI exxeiHeBHO TpUHUMaeTe ayI. +4

5.4. Bpewmst ot BpemeHH Bbl nonmBaete npuycaaeOHbli y4acToK I MOETE CBOM
aBTOMOOWJIb U3 ILTaHra. +4

5.5. Ecnu Bel X0THTE IPOYUTATh KHUTY, TO BCET/a OKYyMaeTe ee. +2

5.6. norna Be1 Gepere kauru B OMONMOTEKE MM OJaDKUBACTE Y 3HAKOMBIX. -1
5.7. llpouuTas ra3ety, Bel ee BeiOpackiBaete. +10

5.8. BeimuceiBaeMble 1K oKynaemsle Bamu raserst untaet nocie Bac kro-1o
eme. +5

6. BITOBBIE OTXO0BI

6.1. Bce MBI co3raeM Maccy OTOPOCOB U Mycopa, o3ToMy J00aBbTe cebe. +100
6.2. 3a mocnequuit Mecsin Bl XxoTst ObI 0JMH pa3 caaBanu OyTBUIKH. -15

6.3. BriOpaceiBast mycop, Bbl oTkiiagsiBaeTe B OTIEIBHBIN KOHTEHHED
Makynarypy. -17

6.4. Bel ciaere mycTble OaHKH M3-T107] HAIIMTKOB M KOHCEPBOB. -10

6.5. Bol BeIOpackIBaeTe B OT/CIBHBIN KOHTEHHED IIACTUKOBYIO YITAKOBKY. -8

6.6. Bbl crapaerech NOKynaTh B OCHOBHOM He (pacOBaHHBIE, a PA3BECHBIE TOBApHI;
HNOJIy4EHHYIO B Mara3uHe yIaKOBKY UCIIOJIb3YeTe B XO3sICTBE. -15

6.7. 13 OBITOBBIX OTXOJIOB BEI fienmaere KoMIocT [yist yIOOpEHHs CBOETO yJacTka. -5
Ecnu Brl xuBeTe B ropojie ¢ HacelIeHHEM B MOJMIIIIMOHA U OOJIbIIE, YMHOXKBTE
Bamr o6mruit pesynbraT Ha 2.

IToaBoauM UTOTH: pa3aenauTe nojydeHHbli pesyastar Ha 100, u Bel y3Haere,
CKOJIbKO T€KTapoB 3¢MHON TIOBEPXHOCTH HY>KHO, YTOOBI yJIOBIETBOPHUTH Bee Bamm
MMOTPEOHOCTH, U CKOJILKO NOTpeOyeTcs IIaHeT, eCi OBl Bee JIFO/IM JKHITH TakK XKe,
kak Bel!

1.8 rra — 1 nnanera

3.6 rra — 2 mnaHeTsl
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5.4 rra — 3 mIaHeThl
7.2 TTa — 4 TIIAHETHI
9.0 rra — 5 mnaHeT

10.8 rra — 6 maHer

YeMm enre aHKeTa MOKeT ObITH IoJie3Ha 1Jis Bac

Eciu Bel XOoTHTE yMEHBIUUTh CBOM 3KOJIOTMYECKUM Cilell, aHKeTa
MIOMOXET YBHIETh, Kakas cdepa >KU3HM BHOCHUT HauWOOJIBIIWI BKJIQJ B €ro
BeNWYHMHY. TakKe MOXKHO TOAYMAaTh W PEIIUTh, Kakue chepsl KU3HU BBl TOTOBEI
U3MeHuTh. MoxeT, BBl aBHO MeuTand M3MEHHUTh CBOM 00pa3 >KU3HU — CECTh Ha
BEJIOCHIIE]T, IepeiiTn Ha OoJiee 30POBYIO MHIIY, ONITHMU3UPOBATh JIOMAIIIHEE HIIH
JJAYHOE XO3SMCTBO — 3KOJOIMYECKHUH CJEN IO03BOJMT HE TOJIBKO pealn30BaTh
MEYTHI, HO ¥ TIOMOYb ILIAHETE.

I/IHTCpHeT-I/ICTO‘{HI/IKI/IZ

http://www.footprintnetwork.org/en/index.php/GFN/
http://www.wwf.ru/resources/footprint/about
http://www.footprintnetwork.org/images/article uploads/LPR 2014 SUMMARY

ru_net.pdf
http://www.wwf.ru/resources/publ/book/584

http://www.footprintnetwork.org/images/article uploads/russia footprint report.pdf

75


http://www.footprintnetwork.org/en/index.php/GFN/
http://www.wwf.ru/resources/footprint/about
http://www.footprintnetwork.org/images/article_uploads/LPR_2014_SUMMARY_ru_net.pdf
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YUYEBHAS MATUCTEPCKASA ITPOI'PAMMA
«MHHOBAIIMOHHBIE TEXHOJIOTHHU
B COEPE SQHEPI'OCBEPEXEHUS
N 9KOJOI'MYECKOI'O KOHTPOJISA»
«GREEN MASTER»

* %
*

PA3PABOTAHA B PAMKAX ITPOEKTA TEMIIYC
530620-TEMPUS-1-2012-1-IT-TEMPUS-JPCR
"OBYYEHUE B TEUEHUE BCEM )XM3HU 1 MATUCTPATYPA
B OBJIACTH MTHHOBAIIMOHHBIX TEXHOJIOT I
B COEPE DHEPI'OCBEPEXXEHUA 11 DKOJIOTUYECKOI'O KOHTPOJIA
B POCCUICKUX YHUBEPCUTETAX C YYACTUEM PABOTOJIATEJIEN «GREEN MASTER»"

PYKOBOACTBO 11O NTIPOI'PAMME

IIporpamma oOyuenus pa3paboTaHa B COOTBETCTBUH C EBPOIEHCKIM H3MEPECHHEM
(IToxo1 Ha OCHOBE PE3YJILTATOB OOYUCHHs)
MHuHoBanuu:
®  [I0JXOJ, OPHEHTHPOBAHHBIH Ha CTyICHTA
®  COOTBETCTBHE IIEIU
®  pe3yNbTaThl 00YYECHUS — YTO BBIITYCKHUK OY/IET 3HATh, IOHUMATh U OYIET CIIOCOOEH JAenaTh Mocie
YCIIEIIHOTO 3aBepLICHUS JTaHHON 00pa30BaTEIbHON MPOrpaMMBI
®  MEpOIPHUATHS MO JOCTIKSHUIO OXKHIAEMOT0 Pe3ybTaTa

ITapTHeps!

Poccniickuii xumuko-texnonorndeckuil yausepcurer um. JI.1M. Menneneesa, Mocksa
BaHOBCKUIT rOCYIapCTBEHHBINH aPXUTEKTYPHO-CTPOUTENBHBIH YHUBEPCUTET

MBanoBckuil rocy1apcTBEHHBIN XMMUKO-TEXHOIOTHYECKUI YHUBEPCUTET
Cesepo-OceTuHckuii rocynapctBeHnslit ynusepeuter uMm. KUJI. Xeraryposa, Bnanukaskas
IIepMckuit HAMOHANBHBIN MCCIE0BATENbCKUM MOTUTEXHUYECKUN YHUBEPCUTET
CTaBpOIONbCKHUI TOCYJaPCTBEHHBIH arpapHbIi YHHBEPCUTET

TamOo0BCKHii rocyiapCTBEHHBIH TEXHHYECKHI YHUBEPCHTET

TroMeHCcKkHI Tocy1apCTBEHHbII apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET

VYpansckuii Genepanbublil yHEBepcuTeT HMeHH epsoro IIpesunenta b.H. Enpnuna, ExatepunOypr
Bnagumupckuit rocynapersenHsiii yausepcurer uM. A.I'. u H.I'. CroneroBbix
BopoHexkckuit rocyaapcTBeHHbIH apXUTEKTYPHO-CTPOUTEIbHBI YHUBEPCUTET
Jlonpouckuii yausepcuretr Cutu

Cunesckuii TexHONOrHYecKuii yunsepcurer, Karosuue, [lonpma

YHusepcuter Anukanre, Mcnanus

Yuusepcurer r. I'enyn, Hranus

POCCHVCKUI XUMUKO-TEXHOJIOTMYECKHI YHUBEPCUTET M. J1.U. MEH/IEJIEEBA
2015
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BBenenue

YHuBepcuteT Poccmiicknii XUMMKO-TEXHOJIOTHYECKU YHUBEPCUTET
umenu /.. MenaeneeBa
MocksBa, PO
YpoBeHb Marucrparypa
HOATOTOBKH
Cratyc CoBMecTHast MekIyHAPOAHAs POrpaMMa
HanmeHnoBanue VHHOBaNMOHHBIE TEXHOJIOTHH 3HeprocéepekeHus U
Kypca O0XpaHbl OKpPY:KaoLIeil cpeabl
Hanpasnenue n xog | Hanpasnenue 05.04.06 Dxonorust u
KJ1acCU(UKAIIH NPHUPOAONOIb30BAHME
Keammndukanms MarucTp 3K0J0THH ¥ IPUPOI0N0JIb30BAHMA
Beb6-caiit http://www.muctr.ru/en/
http://pur.muctr.ru
®daxynbTeT HNHCTUTYT XUMUM U NIP00JIeM YCTOMYHMBOIO Pa3BUTHS
Anpec P®, MockBa, Muycckast 1.9
IIponomkurenbHOCTS | 2 roaa
0o0yueHHS
Harpyska 120 kpeauToB

Hauano o6yuenus

CenTa0ps 2014

IToTenunanpHbIE
paboTonarenu

PaGoTonarenu, KOHCYJbTHPYIOLIHE POrpaMMy:

— Comws3 Poccuiicknx XUMHKOB

— HucruryT 3Heprocoéepexenust CBepaioBcKoit
odjactu, Exatepundypr

—  @enepajbHas ci1y:k0a M0 3alMTe U PaB
yeJiOBeKa, Biaagumup

—  Com3 cTpoureneii CBepAJI0BCKOii 00,1aCTH, T.
Exatepuno6ypr

— Tamo0oBckas o01acTHAsE AaAMHUHUCTPALMS

— Duepromepa OAO, r. CtaBponojnb

Opranuzanus
00yueHHS

PaGora B cemecTpe, JeKIIMU, CEMHUHAPBI,
JabopaTopHbie padoThl, Hay4YHasi padora,
CaMOCTOfITeJIbHasi padoTa, KOHTPOJIb 3HAHUI,
MOATOTOBKA MATHCTEPCKOM AMCCepTAIHM.
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e nporpamMmsl:

[MoaroToBka 1O MAaruCTepcKOd MmporpamMme IMpeAHa3HA4YeHa  UIs
UCCIICIOBATENICH U CICIUAIMCTOB B OOJACTU 3KOJOTHH M MPHPOJIONOIH30BAHHUS,
BJIAJICIOIINX COBPEMEHHBIMHE TIO/IX0/IaAMH K OMHCAHUIO (PU3UUECKUX M XUMUYECKHX
MPOLIECCOB B OKPYXKAIOLIEeH cpejie, METOJaMH MOHHUTOPUHIrA OKPYKaloIleil cpejibl
U COITHANTLHO-3KOHOMUYECKOH c(hephl B MHTEpEcax YCTOHYUBOTO Pa3BUTHSL.

[porpamma oOecriedrBaeT HEOOXOOVUMBIMH 3HAHMSAMH UL aHaIW3a |
VIIPAaBJICHUEM TEXHOJIOTHSMHE, OKAa3bIBAIOIIMMH MHHHUMAIBGHOE BO3ICHCTBHE Ha
OKPYKAIOIIYI0  Cpeay, C  Y4eToM  TEKyIIMX  TEHICHIMHA B  00JacTu
9Hepro3PHeKTHBHOCTH.

Marucrepckast iporpaMma Jaet mpo(eccHOHaNbHbBIC 3HAHHUS W HABBIKA B
00sacTu aHaM3a MPeoOpa3OBaHUs PA3THYHBIX BUIOB SHEPIHU B TEXHOJOTHUCCKHIX
[poIeccax B OJHOM M3 CaMBIX BaXKHBIX MEXIUCIUIUIHHAPHBIX OONACTIX HAYKH
1 COBPEMEHHBIX TEXHOJIOTHI — 3HEProcOepeKeHHUH.

[Mporpamma  mo3BoiautT B OyAylmieM  MarucTpy O9KOJOTHMH U
MPUPOJONOIB30BAHUSA HE TOJIBKO ONPEAEISATh AHTPONOIEHHbIE HCTOUHUKU W
MIPUYHHBI 3arpsI3HEHUS OKPYKAIOIMIEH Cpeabl, HO M CBECTH K MHUHHMYMY HX
BJIMSIHUE HAa OCHOBE 3HAaHHMI TEXHOJIOTMYECKUX MPOIECCOB U (PUBUKO-XUMHUYECKUX
MpEeBpallEHUH 3arpsi3HEHUI B OKpYXAIOIEed Cpefie, C yU4eTOM TeKYIIUX TeHACHIUI
YCTOWYHMBOTO Pa3BUTHS Ha OCHOBE ITPUHINIIOB «3EJICHO XUMHUH.

S3BIKH IPOrpaMMBI: PYCCKUIN M aHTTIUHCKUI

Kpurepuu npuema

e bakanaBp WM IUIUIOM CIIEIHAINCTA B COOTBETCTBYIOIICH OTPACIH HAYKH
WIN TEXHUKH, B KOHKPETHON 001acTH (3€]E€HOM XUMHH, PAlHOHAIBHOE
HCIIOJIb30BaHKE MPUPOIHBIX PECYPCOB, TPOMBIIIITICHHAS IKOJIOTHS); ONBIT
paboThl B COOTBETCTBYIOIIEH 00IaCTH TPUBETCTBYETCS.

e  AHTIMIACKHUHN S3BIK (MHTEPBBIO).

e llHocTpaHHbIE KaHOMIATHI [OJDKHBI HUMETh CEPTU(GHKAT POCCHHCKOTO
SI3BIKOBOTO Kypca.

Metoabl 00y4enust

CemuHappI, Hay4YHO-HCCIEOBATENIbCKAs pPaboTa, IPAKTHKA, TBOPYSCKUE
MacTepCKue, JTabOPATOPHBIC 3aHITHS, CTAKHPOBKH, IOJICBas MPAKTHKA, JICKTPOHHOES
o0ydeHue.

OCOOCHHOCTBIO TPOTPAaMMBI  BHEIPCHUS] HOBEHINMX JOCTH)KCHUH B
007acTH MEXTYHAPOJHOTO 00pa30BaAHMSL
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CrpyKTypa nporpammsl

Oos3aTesibHbBIE IIPEIMeThbI

Obowenay ol yuK

Ba3oBas yacth (7 KpeauToB )

WuoctpaHHbIi S3bIK

dumtocodckue mpodIEeMBI €CTECTBO3HAHMS

KoMmnbroTepHBIE TEXHOJIOTHH U CTATHCTUYECKHE METOMABI B DKOJOTHH U
MIPUPO/IOTIONH30BAHUN

BapuatusHas yacthb (8,5 kpeauTon)

Xumuyeckue mpo0IeMbl OKpYKarolen cpeibl

CoBpeMeHHbIE TEXHOJIOTUH IHEProcOepekeHUss U OXpaHbl OKpYKaroIiei
cpensl

OCHOBBI PHEPIeTUKU U SHEProCOepeKECHUS

Ilpogheccuonanvnulii yukn

basoBas yactb (5 KpeaAUTOB )

CoBpeMeHHbBIC TPOOIEMBI SKOJIOTHH U IIPUPOIOTIONH30BAHIS
MexayHapoaHOE COTPYAHUIECTBO B SKOJIOTHH U TPHUPOIOTIONH30BaHUH
YcroitunBoe pa3BuTHE

BapuaruBuas yacts (19 kpeauTos)

KoMmekcHbli 3KOJOTMYECKUI MOHUTOPHUHI COCTOSIHUSI OKpY)Karolen
cpenbl

AHanu3 u ynpaBiieHHE TEXHOT€HHBIMU PUCKAMHU

3eneHast PHEPreTHKa

MaremaTrdecKkoe MOJICTUPOBAHIE B HHTEPECAX YCTONIMNBOTO Pa3BUTHS
[IpyHUIMIIBI U METOBI 3€JICHON XUMUHU

IIpeamersl mo BbIOOPY (16,5 KpeauToB)

OCHOBHBIC TIPUHIIUITBI CACTEMHOM ANHAMUKI
Teopernyeckue mpoOIEMbI SKOJIOTHH

JKu3HeHHbII UK NPOIYKIMH U 3€JICHbIE CTaHIapTHI
3eneHas PJKOHOMUKA

Jloructuka sHepropecypcocOepekeHus

Marucrepckasi Auccepranms.
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Pe3yabTaThl 0CBOCHHS IPOrPAMMBbI

3HaHue ¥ MIOHUMAHHE

3HaTh 0 Pa3JIMYHbIX BHJAAX SHEPruu,
0COOCHHOCTSIX MOJTyYEHHS U TIepeaadn
SHEPTHUH.

3HaTh 0COOCHHOCTH MOTYIECHUS
SHEPruM U3 TPAIUIHUOHHBIX U
BO306HOBH${CMBIX BHIOB TOILJIMBA.
3HaTh OCHOBBI TEPMOTMHAMUKH 1
sneprocoepesxenns. [lornmars
B3aMMOCBSI3b S9HEPTE€THUKH 1 3KOJIOTHH.
IMomyunTs 3HaHKS 0 3HEProcOEPETraArONIIMX
CHCTEMaX M 000PYIOBaHHUL.

3HaTh 0COOEHHOCTH PACCEHBAHUS
3arpsA3HAOIINX BEIIECTB OT
CTallMOHApPHBIX, MO6I/IJ1bHI)IX u
paccessHHbIX HCTOYHHUKOB.

[ToHATH METOABI CHCTEMHOT'O OAX0A K
aHaJN3y MPOIIECCOB YHEPro-
OTpeOIeHHUS.

PaccmoTpeTs METOIbI TEXHUKO-
SKOHOMMYECKOI'0 aHaJIN3a MPOLECCOB
9HEpronoTpeOIeHusI.

3HaTh 0 METOAbI YUCJIICHHOT'O PCHICHUA
ypaBHeHU# Mozenu. [loHsaTs MeTonb!
OIITHMAJILHOT'O TIOMCKa PEIICHUSL.
[ToHnmMaHne BO3MOXHOCTH
MaTeMaTHYECKOTO MOJICTTUPOBAHNSI.
Turnsl Mozenen.

[TonumaTs HEOOXOAUMOCTD
KOMIUIEKCHOTO M3y4IeHHs] 0OBEKTOB
WCCIIEI0BaHMA. YTIpaBlieHHEe U 00paboTKa
TIOJTy9EHHBIX TaHHBIX, CTATHCTUYECKOTO
aHAJIN3a U UX MCIOIb30BAHNE B OIICHKE
CTETIeHH 3arpsA3HEHHs, METO/IbI IONCKA U
onpeesIeHHs] ICTOYHHKOB 3arpsi3HEHMSI.

Metoasbl 00yueHHs

Jlexuuu, cemunapel,
nabopaTopHbIe paboThI, paboTa B
rpymnmnax, nIpoeKTsl, case study,
CTYJCHYECKUE OKIAIBI 1
MPE3CHTAIHH.

DJeKTpOHHBIE pecypchl OyayT
HCIIOJIb30BAHBI ISl TOBBIIICHUSI
YPOBHSI OOYUCHUSI CTY/ICHTOB.

MeTtoabl OLIeHKH

CryneH4ecKre 3HaHUs 1
TIOHUMAaHH€E OTIEHMBAIOTCSI
Pa3IMYIHBIEMH METOIAMH,
TaKUMH KaK 3K3aMCHBbI, TCCThI,
71a00paTOPHBIC OTYCTEHI,
Pe3yJIbTaThl UCCIIEI0BAHMI,
aHanmu3 case study u
TIPE3EHTAINI CTY/ICHTOB.

HpaKanecmle HaBBbIKHA

YmeThb KOHTPOJUPOBATH CUCTEMbI
l'IOTpe6J'IeHI/IH OHEPIUuM AJI MOBBIIICHUA

Metonasbl 00yueHus

Jlexuuu, cemuHapesl,
nabopatopHble padoThI, paboTa B
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uX 5Heprod3(HeKTUBHOCTH U
9KOJIOTMYECKOM O€30I1aCHOCTH.
Hcnonb30BaTh MHCTPYMEHTHI
JMarHOCTHKU YHEPreTHIECKOI0

XO03SHCTBA B HpOMBIHIHeHHOﬁ OKOJIOTHH.

PaccunthiBaTh OayaHCHl SHEPTHU U
HCCIIEAYEMBIX OOBEKTOB.

BrIOHpaTh KpUTEPHH IS OLCHKH
pELICHHH B 9KOJIOTHYECKUX U
9HEPreTHYECKUX cucTteMax. [IpoBoanTh
aHaJIN3 TIOTEHINAIBHBIX BO3MOKHOCTEH
9KOHOMHH SHEPTHUH.

OpraHu3oBbIBaTh paboTy JUIs
KOMIUIEKCHOTO 00CIIeI0BaHUS
MIPOMBIIIIEHHBIX [TPOLIECCOB.
PaspabaTrIBaTh TUIaHBI paboT B 00JIACTH
SHeprocOepexeHusI.

[TpoBOIUTE OLICHKY 3KOJIOTHYECKUX
TIOCIIE/ICTBUH JEATETLHOCTH 110
9HEProcOEPEIKECHUIO.

rpymmnax, IpoeKTsl, case study,
CTyAEHYECKHE AOKIaIbl U
Mpe3eHTalHH.

DJIeKTPOHHBIE pecypchl OyayT
WCII0JIb30BAHBI JUIS HOBBIICHHS
YPOBHS O0y4YeHHS CTYJEHTOB.

MeTtoabl OlIeHKH

DK3aMeHBI, TECTHI, OTYETHI [0
nmabopaTopHEIM paboTam, aHAIIN3
case study u pe3eHTaIui.
OcoOBIi aKIIEHT B OIIEHKE
JIeJaeTcsl Ha CIIOCOOHOCTD
CTYICHTA KPUTHYECKU
KITacCU(GUIMPOBATh, OLICHUBATD,
00CyX1aTh, UHTEPIIPETUPOBATH
1 paboTarTh.

HaBbikn BBIITYyCKHHKA

Pa3BuTHE KPUTHYECKOTO MBIIUICHUS 1
MIPOBEICHHE HCCIIeIOBaHNH (Ha PyCCKOM
1 aHTJIMHCKOM SI3BIKE).

OnpenemnsTs U UCIONb30BaTh Pa3HbIE
00yuaromme NCTOYHUKY JUIS
CTY/ICHYECKNX HAy4YHBIX UCCIIEOBaHUI.
O6matbest 1 3 heKTHBHO BeCTH
MIEPETOBOPHI C Pa3TNIHBIMU
3aWHTEPECOBAHHBIMHI CTOPOHAMU
WHIUBUIYaIbHO W B TPYTIE, HCIONB3YS
YCTHBIE, TNCHbMEHHBIE U 3JIEKTPOHHBIE
croco0sI 00mIeHNs (Ha pyCCKOM U
AHTJIMACKOM SI3BIKE).

[TpuaNMaTH 000CHOBAHHBIC
npodecCHOHAIBHBIC PEIICHHS,
OCHOBaHHbBIE Ha HAYyYHOM 3HAHUU U
COOTBETCTBYIOIIUX KPUTEPUSIX.
O¢ddexTrBHO paboTaTh HHIUBUAYAIBHO
WIN B TPYIIax, JJIsl BHIIOJHEHUS
MIOCTaBJICHHBIX 3a/1a4.

Metoasbl 00y4eHus

Jlekunu, ceMuHapsbl,
nabopaTopHble paboThl, paboTa B
rpymnmnax, IpoeKTsl, case study,
CTYIIEHUECKHUE JIOKIIa bl 1
MIPE3eHTaIH.

DJeKTpOHHBIE pecypchl OyayT
UCIIOJIb30BAHbI JJIsl OBBIILICHUSI
YPOBHsI OOY4YEHUSI CTYJCHTOB.

MeToabl OLIEHKH

DK3aMeHbI, TECThI, OTYETHI 110
nabopaTopHBIM paboTaM, aHAIN3
case study u pe3eHTaIuii.
OcoOblif akIIeHT B OLIEHKE
JINIaeTCs Ha CIIOCOOHOCTh
CTYACHTAa KPUTUYCCKHU
KJIACCHU(UIIUPOBATH, OIICHUBATD,
00CyXIaTh, HHTEPIIPETHPOBATh
1 paboTaTh.
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Pa3BuBaTh 3 PeKTHBHBIC HABBIKH
YIpaBJICHHS.

OLEHHUTH COLMATBHBIE MOCIISICTBHUS
Hay4YHO-HCCIIEI0BATEILCKOH 1
MIPaKTHIECKOW pabOTHI B 00IaCTH
U3y4YEHHS.

[IpodeccnonansHO 00CYXRIATh U
OLICHUBATh PE3YJIbTATHl COOCTBEHHBIE H
CBEPCTHHUKOB.
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Onucanue moxnyei

OBA3ATEJIBHBIE NPEJMETbI
OO0meHayYHbIH HHKI
ba3oBas yacth (7 KpeaAuToB)

Monyas 1 ®unocodcxue NpodieMbl eCTECTBOZHAHUSA
Kpenursl 2 xpeauTa, 72 akaZeMHUYeCKHX Jaca
IIpenonaBareinb [IpemomaBatenu xadenpsl punocopuu PXTY

umenu [I.11. MenneneeBa

Bpems 00yuenust 1 rox, 1 cemectp

ens monys

Kypc BBOAMT CTyZEHTOB B  IPOOJEMBI  €CTECTBEHHBIX HayK H
9HeprocOepex eHns: B COBpeMEeHHOM ooOmiecTBe. Iloka3zpiBaeT ycTpoWcTBO M
OCHOBHBIC TEHJCHIMM B pa3BUTUH COBpEMEHHOIl Hayku. JleMoHcTpupyer
B3aHMOCBSI3b MEXIy HAyKOW HM JAPYTHMH cpepaMH  YelOBEYecKOil
JIeATEIbHOCTH, OCOOCHHO B3aWMONPOHUKHOBEHHWE COBPEMEHHOM HAayKH H
TEXHUKH. AHaTM3HPYIOTCS MNpOOJIeMBl HAyYHO-TEXHHYECKOTO  Pa3BUTHS
coBpeMeHHoro obuiecta. Mcropust u 3HaueHue bonoHckoro mporecca uis
Pa3BHUTHSA BBICLIETO 0Opa30BaHUA.

Jleknun 18 gacos
JlaGopaTopHas paboTa, 18 vacos
CeMHHapPBbI

CamocrosiTeibHasi padoTa 36 yacos

Pe3yabTaThl 00yueHus:

3HaHus ¥ NOHUMAaHHUeE:
e  [loHSATH METOBI CUCTEMHOTO MOJX0/a K aHAIN3Y TPOLIECCOB
SHEepromnoTpedIeHus
IIpakTHYecKue HABBIKA
e  Bribupars kKpuUTEpHH IS OLEHKH PEIICHUH B SKOJOTMYECKHUX U
9HEPreTHYECKHX CHCTEMAX.
e IIpoBoauTh aHATIM3 NOTEHIMAIEHBIX BO3MOKHOCTEH SKOHOMHHU SHEPIHU

Pe3yabTaTsl 00yueHus
e  DddexkTuBHO padboTaTh MHIUBHUIYAJIbHO MM B IPYIIAX, IS
BBITIOJTHEHHS [TOCTABICHHBIX 3a/1a4.

MeToa OLleHKH
®  CTyJeHYECKUE Mpe3eHTAII
e  DJK3aMeEH
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Moayasb 2 AHIJIHHCKHI A13bIK

Kpeautbi 3 kpenuTa, 108 akagemMuueckux yaca

IIpenonaBareinb [IpenomaBatenu kadenapsl THOCTPAHHBIX
si3p1k0B PXTY umenu .. MenneneeBa

Bpems 00yueHnust 1 rox, 1 cemectp

ean mony.st

OTO WHTEHCUBHAas NpOrpamMma JUisi CTYACHTOB, IUIS KOTOPBIX aHTJIHHCKUI
SIBIIICTCSI BTOPBIM HJIM JIOTIONHUTEIBHBIM SI3BIKOM. JTa TporpaMMma IOMOTaeT
CTYACHTAM YJIyYIINTH HABBIKH BJIAJICHUS aHTIIMHCKUM S3BIKOM JUIS ycIexa B
yuebe, Hay4HO-HCCIIeJOBATENLCKON UK Kapbepe.

Kypc Brimouaer B cest 9KOJIOTHYECKYIO JIEKCUKY U TEKCTBI, TeMBI, HH(QOpMAIHIO 0
BoroHckoM niporiecce 115 pa3BUTHS BBICILIETO 00pa3oBaHMs.

[Iporpamma TTOAYEPKUBACT BBICOKO(p(heKTHBHBIE aKaJIEMITIECKIIC
KOMMYHHKATHUBHBIC HABBIKH, COCPEIOTOYMB BHUMAHHE Ha YTEHWH, IMMCBMEHHOW, U
pasroBopHON ~ KOMMyHHKarmu.  [Iporiecc  oOydueHuss  BKIOouaeT B ceOs
KOMMYHHKaTHBHYIO JSITEIIbHOCTb, TIPAKTHYECKUE YIPAKHEHHS, TPYIIIOBYIO paboTy,
TIpE3CHTAIH 1 3a1aHHSL.

Jlekuuu U ceMUHApbI 36 uacos

CamocTosiTe1bHasi padoTa 72 gqaca

Pe3yabTaThl 00y4eHust

3HaHus U IOHMMAHME:
e 3HaTh O Pa3IMYHBIX BHJIAX SHEPTUH, 0COOCHHOCTIX MOMYICHHUS U
nepeaavyu SHEPrur Ha aHITIMUCKOM S3BIKE
I[IpakTHYecKHe HABBIKH
e [IpoBOIHTE OLIEHKY IKOJOTHIESCKUX MOCICICTBHIA ACATEIEHOCTH 110
SHEpProcOepeKEHUI0 Ha AHTIMHCKOM SI3BIKE
HaBbIky BBINYCKHHKA
e  Pa3BuTHE KPUTUYCCKOTO MBIIIJICHUS U MIPOBEJACHUE UCCIIC0BAaHUN (Ha
PYCCKOM H aHTIIMICKOM SI3BIKE)
e OOmarscs 1 3h(HEKTUBHO BECTH MEPETOBOPHI C PA3TMUHBIMU
3aMHTCPECOBAHHBIMY CTOPOHAMH HHAUBHIYAITFHO H B TPYIIIIE, HCIOJIB3YS
YCTHBIE, TICbMEHHBIC U ICKTPOHHBIC CIIOCOOBI 00IICHHUS (Ha PYCCKOM U
AHTJTUICKOM SI3BIKE).
MeToxa OLeHKH
®  CTyIEHYECKHE MPE3CHTAIUN
®  3K3aMEH
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MO[[yJII) 3 KOMlIl)lOTepHI)Ie TEXHOJOI'MA M1 CTATUCTHYCCKHE
MeETOAbI B IKOJIOTU! U MPUPOAOIOJIb30BAHUH

Kpeautbt 2 kpenuTa, 72 akaJeMHUYECKHX daca

IlpenopaBaresn Ipenonasarenn kadenpsr KOHECKO 3enenas
XUMUS IS yCTOHYUBOTO Pa3BUTHSD)

Bpems 00yuenust 1 rox, 2 cemectp 2

eab monyJst

OCHOBHOW  HENbI0 MOyl  sABIsIeTca  OOydYEHHE  METOJOJIOTHH
MaTeMaTH4ecKoro MozenupoBaHus. CTyAEHTHI JOJDKHBI TOJY4WTh oOIIue
3HaHUS W HaBBIKM MO MaTEeMaTH4YECKOMY MOJEIUPOBAHHIO 3HEPTETHYECKOTO
NPON3BOJCTBA M TPOOJEM 3alluThl OKPYXKAIOIMIEH Cpelbl, BBITEKAIOIINE
ypaBHeHHHl B  OU(QepeHIUanTsHOW  WIM  HHTETpalbHOH  Qopme,
AHAMTUYECKUI aHanmu3 ypaBHEeHWH. CTyAEHTHI JOJDKHBI YMETH JOJIKHEI
OLICHMBATh M OOBSCHATH PACXOXKJEHHE PE3YJIbTATOB MaTeMaTH4eCKOro
MOJZIEIMPOBAHUSI C IKCIIEPUMEHTAILHBIMA U3MEPEHUSMH.

Jlexkuun 184acos

JlaGopaTopHas padora | 18 gacos

CamocrosiTeJbHANA 36 yacos
pa6ora

Pe3yabTaThl 00yueHus

3HaHue ¥ MOHUMAaHHE:
e 3HAaTh 0 METOBI YUCIEHHOTO PEIEHUs] YPAaBHEHUI MOJIENH.
e [loHATH METO/BI ONITUMANBHOTO TIOUCKA PEIICHHUS.
e [loHuMaHue BO3MOXKHOCTH MaTeMaTUYECKOTO MOAETUPOBAHUSL.
e  Tumsl Moaeseit

IIpakTHyeckne HaBBIKH
e  BriOupars KpuTEpHH JUIS OLCHKH PEIICHUH B 9KOJOTUYECKHUX U
SHEPreTUYECKUX CUCTEMAX.
e [IpoBoauTh aHaNM3 NOTEHIMATIBHBIX BO3MOXKHOCTEH 3KOHOMUU 3HEPTHU

HaBbIky BbINYCKHUKA
e  DddexTuBHO pabOTATh HHIUBUAYATHHO WK B TPYIIAX, IS
BEITIOJTHCHUSI TOCTABJICHHBIX 3a]1a4.

MeTtoabl OlIEeHKH
®  CTyACHYECKHUE MPE3CHTAUU
e  3ayer
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O6s13aTe/IbHbIE TUCHUITHHDI
(8,5 xpenuToB)

Mopayas 4 XumMu4yeckue MpoodJieMbl OKpy:Karouieil cpeanbl
Kpenurni 2,5 kpeauta, 90 akaeMHIECKUX 9acoB
IIpenoaaBareiib Ynen-kopp. PAH, npodeccop Tapacosa H.II.
Bpems o0yuyeHust 1 rog, 1 cemectp.

Heabs MmoayJist

Kypc mnpencraBisier coboii HaydHyl0 AWCHMIUIMHY, KOTOpasi Oasupyercss Ha
OCHOBHBIX 3aKOHaX M IOHATHAX KiIacCHYecKod xumuu. I[Ipeamerom wusydeHus
MPOLIECCOB MUI'PALIMK U TPAHCPOPMAIIMK XUMHYECKUX COCAMHEHUH NPUPOJTHOTO U
AHTPOTIOTEHHOTO TIPOUCXOXKICHHS B JuTochepe, atMocdepe u ruapocdepe.

Jexkuun 27 yacoB

JlaGopaTopHbie paGoThl | -

CamocrosiTeJbHANA 63 gaca
padora

Pe3yabTaThl 00yueHus1

3HaHHA U NOHUMAaHHE:
e Pacmpenenenue 3arps3HATENEH U3 CTAIIMOHAPHBIX, MOOMITBHBIX U
pacCestHHBIX UCTOYHHKAX.
e 3HaTh 0COOCHHOCTH MMOJyYCHHUS SJHEPTUU U3 TPATUIIHOHHBIX U
BO300HOBJIIEMBIX BUJOB TOILIMBA

IIpakTHUyeckue HABBIKU
e VMeTb KOHTPOJHMPOBATH CHCTEMBI IOTPEOICHHS SHEPTHHU JUTS
MOBBILICHUS UX 3HEProd(P(OEKTHBHOCTH U IKOJIOTMYECKOH 0e3011acHOCTH

HaBbIKkH BBITYCKHUKA
e  OneHUTh COIMATbHBIE MOCIEICTBUS HAYIHO-UCCIIEI0BATENLCKON 1
MIPaKTHYECKON pabOTHI B HCCIIEyeMOH 00JIacTH
e [IpuanMath 060CHOBaHHBIE MPOPECCHOHATBHBIE PEIICHNS, OCHOBAHHbIE
HA HAYYHOM 3HAHUH U COOTBETCTBYIOIIUX KPUTEPHIX

MeTtoabl OlIEeHKH
®  CTyACHYECKHUE MPE3CHTAUU
®  SBK3aMEH
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Mopayas 5 OCHOBBI JHEPTeTHKH H HeprocoepeKeHns

Kpenursi 3 kpeauta, 108 akageMHUYECKHX YacOB

IIpenonaBartens [Ipenonasarenu kapenpsr KOHECKO
«3ereHast XUMUS Ul yCTOHYUBOTO
pasBUTH

Bpems o0y4enust T'on 1, cemectpl.

Hens moayas

OTOT MOJYJIb pacKphIBaeT MOTPEOHOCTH CTPAHBI B Pa3HbIX NCTOYHHWKAX SHEPTUH.
MarucTpaHTsl IOJy4aroT 3HAHUS O MPOOJIEeMax SHEPreTHKH M HCIOJIb30BaHHA
SHEPIHH B PA3NNYHBIX c(epax AesITEeNbHOCTH YEIO0BEKa; CTYJACHTHI MOHHMAIOT
HeO6XO[[I/IMOCTI) pa3BUTHUA «3CJICHBIX TGXHOHOFHﬁ)}, JJIA TIOBBIIICHUSA
5 PEKTUBHOCTH HEPreTHKH IPHPOJHBIX M NMPOMBIIUICHHBIX cUCTeM. B Kypce
oTpaxkaeTcs crnerudurka noTpeOneHus SHEPruH B XMMHYECKOH
MPOMBIIUIEHHOCTH. CTyIOEHTHl MOIy4YaloT 3HAHMWS HAYYHOTO TMOIX0Aa K
pemieHuio mpobjeMaMi  YCTOHUMBOIO PAa3BUTHUSA OSHEPreTHMKH M OXPaHBI
OKpY>KaroIeH cpeapl.

Jlexnuu 27 gacos
JlaGopaTopHble pa6oThI 18 yacos
CamocrosiTebHas padoTa 63 vaca

PesyabTaTsl 00yueHus

3HaHMs U NOHMMAaHHUe:

e 3HaTh O Pa3IMYHBIX BHUJAX SHEPTUH, OCOOCHHOCTSX MOIYICHHS U
nepefaydl SHEPIUu.

e  3HaTh 0COOCHHOCTH MOJTYYCHUS SHEPTUHU U3 TPAAUINOHHBIX U
BO300HOBIISIEMbIX BUJIOB TOILIMBA.

e  3HaTh OCHOBBI TEPMOJMHAMUKH U 3Heprocoepexenus. [lonnmars
B3aMMOCBSI3b SHEPTETHKH U 3K0IOTHH. [loydnTs 3HaHUS O
SHEprocOeperaonx CucTeMax 1 000pyIOBaHUH.

IIpakTH4eckne HABBIKK
e PaccunThiBaTh OallaHCHI SHEPTHHU M UCCIIEIYEMBIX OOBEKTOB
e [IpoBoaNTH OLIEHKY SKOJOTHUECKUX MOCIIEACTBUN IESTEIEHOCTH 1O
9HEProcOepeKCHUIO
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HaBbiku BbINYCKHMKA
e  OmnpenensiTs U UCHONB30BAThH Pa3HbIe 00yJarONIe HCTOYHUKH JUIS
CTYACHUYECKUX HAYUHBIX HCCIIEIOBAHUN
e [IpuauMaTh 000CHOBaHHBIE TPO(ECCHOHATIBHBIC PEIICHNS, OCHOBAHHbIC
Ha HAy4YHOM 3HAHUH U COOTBETCTBYIOLINX KPUTEPHUSIX.

MeToabl OLIEHKH
®  CTyIOCHYECKHE MPE3CHTAIIH
e  DJK3aMeH
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Mopnyan 6 CoBpeMeHHBIEC TEXHOJIOTHH JHeprocoepeskeHust
U OXPaHbI OKPY KalolIeil cpeabl

Kpeautbt 3 kpenuta,l08 akageMudeckux yaca
IIpenoxaBareinb IIpodeccop Kysnenos B.A.
Bpems o0yuyeHust 1 rog, 2 cemectp

Heas monyJst

CTymeHTHI TOJDKHBI TOTYYUTh TEOPETHICCKHIE 3HAHUS W MPAKTUICCKHE HABBIKHA B
obmacTi GE30TXOAHOTO WM YHCTOTO IPOW3BOJCTBA KAk OCHOBBI SHEPro - U
pecypcocoepesxeHus U panMoHAIBHOTO MIPUPOOTIONB30BaAHHUS.
Kypc opueHtnpoBaH Ha (OpMHUpPOBaHHE Yy MarucTpaHTOB IIPEJCTABICHHS BCETO
CIIEKTPa COBPEMEHHBIX TEXHOJIOTHH, 00ECIICUHBAIOMINX OE30TXOJHOE MM YUCTOE
MPOM3BOJCTB, a TAKKE Ha IONYyYCHHWE NPAKTHUYCCKUX HABBHIKOB IPUMCHCHHS
OCHOBHBIX TEXHOJOTHA.

B pesymprare OCBOGHHS Marepualia Kypca MarucTpaHT JOJDKeH OBITh
KOMIICTCHTHBIM B 3aIllIUTC Opr)Ka}OIHeﬁ Cp€abl, pallMOHAJIBHOM W KOMITJIEKCHOM
HCIOJBb30BAHUN CBIPHCBBIX M JSHCPICTUUYCCKUX PECYPCOB B HHUKIIC: IMCPBUYHBIC
CBIPBEBBIE PECYPChl — MPOM3BOACTBO — IMOTPEOJICHUE — BTOPUYHBIE CHIPHEBBIC
pecypcbl M B HWTOT€ — CO3/IaHHE TEXHOTCHHOTO KPYyrooOopoTa BELIECTB II0
AHAJIOTHH C €T0 OMOTEOXUMHYECKUM LUPKYISINHA B MPUPOTHBIX AKOJIOTHICCKUX
cucremax. OcoOyl0 BaXKHOCTh TaKOTO IIOAXOAAa TOMYCPKHUBAN aKaJEeMHK
B.1. Bepnaackuii, KOTOpBIIi OTMeual, YTO MEPEXOJ]] «B HOBOE 3BOIOIMOHHOE
cocTosiHUe Hooc(hepy BO3MOXKEH JIMNIb TPH COXPAHEHWH IMKJIOB BEIIECTBA U
9Hepruu, paboraromux B Ouochepe».

Jleknuu 27 4acoB

JlabopaTopHble padoThI 18 gacos

CamocTosiTebHast paGota | 63 yaca

Pe3yabTaThl 00yueHust

3HaHus ¥ NOHUMAaHHUeE:

L4 3HaTh 0 pa3In4HbIX BHUAAX OHEPIuUu, OCO6CHHOCTHX MOJIy4Y€HUus1s H
nepeJayd SHEPrHu.

e 3HaTb OCOOCHHOCTH TIOJNYYCHUS DSHEPIHMHM W3 TPAIULHOHHBIX |
BO300HOBIISIEMBIX BUIOB TOILJINBA.

e 3HaTh OCHOBBl TEPMOAMHAMHKH M JHeprocOepexkeHus. IloHnmars
B3aUMOCBSI3b  DHEPreTMKM W dKosormd. [lodyuute 3HaHUS O
SHEeprocOeperaronx CHCTeMax u 000pyIOBaHIH.

IIpakTHYecKue HABBIKH
e VYMeTb KOHTPOJHMPOBATH CHCTEMBI OTPEOICHHS SHEPTHHU JUIS
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MIOBBILICHUS UX 3HEProd(G(HEKTUBHOCTH U 3KOJIOTMYECKOH O€3011acHOCTH
e lcmons30BaTh MHCTPYMEHTHI AUATHOCTHKH SHEPTETHUECKOTO XO3AHCTBA
U TIPOMBIIIJICHHON KOJIOTHH

HaBbixu BBIITYCKHHMKA
L4 Pazputne KPUTUYCCKOT'O MBIIIJICHUA U ITPOBCACHUE
L4 HpI/IHI/IMaTL 000CHOBaHHbBIE HpO(l)eCCI/IOHaJ'IBHI)Ie peumeHus, OCHOBaAaHHBIC
Ha HAYYHOM 3HAaHWUU U COOTBETCTBYIOIIUX KPUTEPUAX.

MeToapl OlIEHKH
®  CTyICHYECKHE IMPE3CHTAUU
e  DK3aMeEH

90




IIpodeccuoHaIbHBIN HUKJI
Ba3oBas yacts ( 5 kpeauToB)

Moayas 7 CoBpeMeHHbIE NPOGJIeMBI IKOJIOTHH U
MPUPOIOTIOTb30BAHUS

Kpenursl 3 xpennta, 108 akageMH4ecKuX Jaca

IIpenoaaBartens IIpenonasarenu kapenpsr KOHECKO «3enenas

XUMHUA 1J1A yCTOfI‘IPIBOFO Pa3BUTHUA

Bpems o0yuyeHust 1 rog, 2 cemectp

Heabs MmoayJist

CchopmupoBaTh y  MarucTpanToB  0a30BO€  HKOJOTHYECKOE  MBIIIJICHHUE,
oOecrieunBaromiee KOMIUICKCHBIH MOIXO] K aHATU3Y M PEHICHUI0 SKOJIOTHICCKAX
npobsieM © MpoOJieM COBPEMEHHOIO IPHUPOOIOIB30BAHUS U YCTOHYHUBOTO
Pa3BUTHS CHCTEMBI «IIPHPOJIA — XO3IHCTBO — OOIIECTBOY.

Jlexkuun 27 yacoB

JlabopaTopHbie paGoThI 18 gacos

CamocTosiTeIbHas padora | 63 yaca

PesyabTaThl 00yuenust

3HaHMS ¥ IOHUMAHHE:
e 3HaTh 0COOCHHOCTH MOJYYCHUS SJHEPTUU U3 TPATUIIMOHHBIX U
BO300HOBIISIEMBIX BUOB TOILIMBA.
e [loHMMaTh HEOOXOMMOCTh KOMILICKCHOTO H3y4eHHUs 00BEKTOB
HCCIIEIOBAHMUS.

IIpakTHyeckne HaBBIKH
e Opranu3oBbIBaTH PadOTY U1l KOMIUIEKCHOTO 00CIIeJOBaHHS
MPOMBIIIIJIEHHBIX MpoIieccoB. PazpabaTeiBaTh miIaHbl paboT B 00J1aCTH
SHEpProcOepeKeHUI

HaBbIky BBITYCKHUKA
e  DddexkTuBHO paboTaTh MHINBHIYAIHHO WM B TPYIIAX, Ul BHIIOJIHCHUS
MOCTABJICHHBIX 33/1a4.

MeTtoabl OLIEHKH
®  CTYyICHYECKHE MPE3CHTAIIH
®  TECTHI
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Moayab 8 MexnyHapoaHoe COTPYAHUYECTBO B IKOJIOTHH U

NMPUPOIOTIOTH30BAHUH
Kpenutnl 1 kpenut, 36 akaJeMUYECKHX Jaca
IIpenonaBarein Ipenonasatenu kadeapsr OHECKO «3enenas

XUMMUA 1A yCTOfI‘IPIBOI‘O pasBUTHA

Bpems o0yuenust 1 ron, 2 cemectp

Heab mony.st
Jare mnpencraBieHMe O HOPMAaTWBHOM 0a3e ¥ OCHOBHBIX IIPHHLMIIAX
MEKIYHApPOJHOTO  COTPYIOHMYECTBA,  MEXKAYHAapOJHBIX  KOHBEHIMAX U
COTJIAIICHUAX B 00JIACTH OXPaHbl OKPY)KAIOIIEH Cpeibl M IPUPOJHBIX PECYPCOB, O
pPOJM  TOCYJApCTBEHHONW MOJNEPKKH MPUPOJOOXPAHHBIX  MEXIyHApOJHBIX
OopraHu3anuii.

Jexkuun 18 yacos

JlaGopaTopHbie padoThI -

CamocTosiTebHast padora | 18 uacos

Pe3yabTaThl 00y4eHust

3HaHus ¥ NOHUMAaHHeE:
e [loHATH METOIBI CHCTEMHOTO ITOIX0/a K aHAIIN3Y MPOIECCOB
SHEPTronoTpeOIeHIU

IIpakTHUyeckue HABBIKU
e [IpoBoanTH OLIEHKY SKOJOTHUECKUX HOCIEACTBUHN JIESITEILHOCTH 10
JHEprocOepeReHUI0

HaBbiku BBIINYCKHHUKA
L4 PazButne KPUTHUYCCKOT'O MBIIIJICHUSA U TPOBCIACHUC I/ICCJ'IeI[OBaHI/Iﬁ

MeToabl OLIEHKH
®  TECTHI
e case study
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Mopyan 9 YcroiiunBoe pa3suTue

Kpeaursi 2 kpenuTa, 72 akaJIeMHUIecKIX Jaca
IIpenonaBarenn Ipodeccop kadenpsr KOHECKO ITyprosa E.E.
Bpems o0yuenus 1 rop, 2 cemectp,

Hens mony.st

CryneHTsl NOIy4aroT MPEACTABICHHE O MPOLECCaX, BBI3BIBAIONINX YCTOWYMBOCTh
CHUCTEM TMOJJACPKAHUA KU3HU Ha 3CMJ'IC, OCO6CHHOCTI/I TIOBCACHUA an/IMeceﬁ
AQHTPONOT€HHOTO TIPOMCXOXJICHHS B reocdepax, O Crnocodax MHHUMH3ALIA
HEraTHBHOTO BO3JCWCTBHS MPOM3BOJCTBEHHBIX OOBEKTOB XUMHYECKOTO U
HE(PTEXMMHUIECKOTO KOMIUIEKCOB Ha OKPYKAIOLIYIO0 Cpely M SHEpProcOepexeHue B
XMMHYECKON IPOMBIIIIEHHOCTH.

Jleknun 36 yacoB

JlabopaTopHbie pa6oThI 18 yacos

CamocTosiTeTbHasi padora | 18 yacos

PesyabTaTnl 00yuenust

3HaHUS U MOHUMAHHE:

e  3HaTh OCHOBBI TEPMOJMHAMHUKH U SHEprocoepexenus. [lonnmarh
B3aMMOCBSI3b SHEPTeTHKHU U 9KOJIOTHH. [1oydnTh 3HaHUS O
9HEeprocOeperaromx CHCTeMax U 000pyI0BaHUH

e JloHMMaTh HEOOXOAUMOCTH KOMIUIEKCHOTO U3Y4eHHUS 0OBEKTOB
HCCIICA0BAHMUS

IIpakTHUyeckue HABBIKU
e [IpoBoanTH OLIEHKY SKOJOTHUECKUX HOCIEACTBUHN JIESTEILHOCTH IO
JHEProcOepeKeHUI0

HaBbIkH BBITYCKHHKA
e  OmpenensaTh U UCIOIB30BATH PAa3HBIC 00YJYAONIHE UCTOYHUKH IS
CTYIEHUECKUX HAYYHBIX UCCIICIOBAHUN
e IIpodeccrmonansHO 0OCYXIaTh U OIIEHUBATH PE3YJIBTATHl COOCTBEHHBIE H
CBEPCTHUKOB

MeTtoabl OlIEeHKH
e case study
®  TECTH
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IIpodeccnoHaANbHBIN HUKJI
BapuaruBnas yacth (19 kpenuTos)

Moayas 10 KoMmmiekcHBIH  IKOJIOrHYeCKHii MOHHMTOPHHT
COCTOSIHMSI OKPY’Kalolei cpeasl

Kpeautbt 4 xpenuta, 144 akageMHU4ecKuX 4acoB

IIpenonaBarennb Houent Tuxonosa 1.0.

Bpems o0yuenust 1 rox, cemectp 2, rox 2, cemectp 3

OCHOBHOM IIEJIBIO JUCIHOUIIIIMHBI ABJISACTCSA ano6peTeHHe CTyAC€HTaMHU 3HAaHUN B

obnactu

OKOJIOTUYECKOI'0 MOHHUTOPUHI'A KakK CHGHHaﬂLHOﬁ HH(l)OpMaHPIOHHOI:I

CHUCTEMBI — CHCTEMBI HAOJIONEHHS M aHaINW3a COCTOSHHS IPUPOIHOM Cpenbl, B
TIEpBYIO OUYepe/Ib 3arpsa3HeHni 1 3(h(eKTOB, BEI3BIBAEMBIX UMH B OHochepe.
IocraBneHHas Lelb JOCTUraeTCsa HOCPEACTBOM PELICHUS CIEAYIOMINX 3a1a4:

O3HAKOMJICHHE C KJIACCU(HUKAIMSIMHU BUIOB U HATIPABICHUI AEATEIBHOCTH
CHCTEM MOHHUTOPHHTA;

03HAKOMJICHHE C TPUOPUTETHOCTSIMHU M3MEPEHUM KOHIIEHTpAIIUi
3arpsI3HSAIOIINX BEIIECTB;

O3HAKOMJIEHHE ¢ OCOOEHHOCTIMH MOHUTOPHHIA B CBSI3H C
HpOCTpaHCTBeHHBIMI/I MaCH_ITa6aMI/I, TUIIAMHA Cpea nu (bI/I3I/IKO-
XUMHUYCCKUMHU HpOHeCCaMI/I B HUX;

03HAKOMJICHHE C METOJaMHu Tpo000TOOpa U MPOOOMOATOTOBKY;
O3HAKOMJIEHHE C OPTaHU3aIMEN CHCTEM MOHUTOPHHTE;
O3HAKOMJICHHE C METOJaMH M CPEACTBAMHU aHAIN3a 00BEKTOB
OKPYKaIOIIEH CpeJIbL.

Jleknun

72 gaca

JlabopaTopHble padoThI 36 gacos

CamocTosiTe1bHast padoTta | 36 yacos

Pe3yabTaThl 00yueHust

3nanus
[ )

U IOHUMAaHHUe:

3HaTh 0COOEHHOCTH PACCEHBAHUS 3arPA3HAIONINX BEIIECTB OT
CTalJHOHAPHBIX, MOOMJIBHBIX M PACCESHHBIX HCTOYHUKOB.
[ToHATH METOABI CHCTEMHOTO ITOJX0/a K aHAIM3Y IIPOLECCOB
9HEPronoTpeOICHUs.

HpaKanecmle HAaBBbIKH

OpraHu30BbIBaTh PabOTY /ISl KOMILIEKCHOTO OOCIIEIOBAHHUS TIPOMBIIIIICHHBIX
nporieccoB. Pa3pabarsiBath miaHsl paboT B 001aCTH SHEPrOCOCPEIKESHHSL.
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HaBbIkM BBIYCKHUKA
e [IpuanMMaTs 060CHOBaHHBIE TPO(ECCHOHATBHBIC PELICHNUS, OCHOBAaHHBIE
Ha HayYHOM 3HAaHUU U COOTBETCTBYIOIUX KPUTEPHSIX.

MeToabl OLIEHKH
e case study
e  DJK3aMeH
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Moayas 11 AHaau3 W  yOpaBlieHHe — TeXHOTeHHbIMH
puCKaMH

Kpeautbt 3 kpenuta, 108 akagemMuueckux yaca

IIpenoaaBareiib JoueHT 3anuH A A.

Bpems o0yuenust I'on 2, cemectp 3

Meab MoayJist

HayunTtb cTyqeHTOB IpUMEHSTh METOABI OIICHKH aHTPOIIOT€HHOTO BO3ACHCTBHS Ha
COCTOSTHHE OKPYXKAIOIICH CPEe/IbI.

3amaua U3y4eHus Kypca « AHaJIM3 TEXHOTCHHOTO PUCKa» CBOJUTCS K YIITyOJICHHIO
MOJTyYCHHBIX 3HAHUU B OONACTH XMMUYECKOH TOKCHKOJOTHH M TMPHOOPETCHUIO
HaBBIKOB aHAIIN3a CUTYaIUi, CBA3aHHBIX C PHCKOM.

Henn m 3agagun Kypca JOCTUTAIOTCS C TOMOIIBIO:

03HAaKOMJICHHSI C OCHOBHBIMH TOHSATHSIMU OMACHOCTEH U PUCKOB
XUMHUYECKUX ITPOU3BOJICTB;

03HAaKOMJIEHHSI C XUMHUYECKUM BO3JIEHCTBUEM, C BO3JEHCTBUEM
9JEKTPOMArHUTHBIX U3ITyYEHUH pa3InyHbIX SHEPTUi, HOHU3UPYIOLIUX
U3JIy4EHUH Ha YeJI0BEKa U OKPYXKAIOILLYIO CPELy;

00CyXIIeHUsI 0COOEHHOCTEH SIEPHOTO TOIUIMBHOTO IHMKJIA, IPOOIeM
0TpabOTaHHOTO SAEPHOTO TOTUINBA M 3aXOPOHEHHS PAIHOAKTUBHBIX
OTXOJIOB;

03HAKOMJIEHHSI C IOHATUSIMH CTOXaCTUYECKUX M HECTOXACTUYECKUX
MOCJEACTBUN BO3ICUCTBUS U3ITYUYECHHI Ha YEJIOBEKA U OKPYKAIOIIYIO
cpeny;

M3YUCHHSI METOIUK OIEHKH YKOJIOTO-3KOHOMHIYECKOH 3(phekTHBHOCTH
MPUPOJOOXPAHHBIX MEPONPUATUN U HOPMUPOBAHUS HATPY3KU HA

ouochepy.

Jleknun

36 gacos

JlaGopaTopHble padoThI 18 yacoB

CamocTosiTeIbHas padora | 54 yaca

Pe3yabTaThl 00yueHus

3nanusa
[ )

U IOHUMAaHHUe:

IToHATH METOIBI CHCTEMHOTO IOAX0a K aHATIH3Y IPOLECCOB
SHEPronoTpedIeHus!.

PaccmoTpeTs MeTOIbI TEXHUKO-9KOHOMHYECKOTO aHaIM3a IPOLeCCOB
SHEPronoTpedIeHHS.
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IIpakTHYecKue HABBIKH

e YMerb KOHTPOJIMPOBATH CHCTEMBI TOTPEOIICHUS SHEPTUH IS
MOBBILICHUS UX 3HEProd(G(HEKTHBHOCTH U 3KOJIOTMYECKOH OE3011acHOCTH
e PaccunThiBaTh OanaHCHl HEPTHU U UCCIIEAYEMBIX OOBEKTOB

HaBbIKM BBITYCKHHKA
e [IpurMMaTh 000CHOBaHHBIE MPO(HECCHOHANBHBIC PEIICHUS, OCHOBAHHBIC
Ha HAyYHOM 3HAHHHU M COOTBETCTBYIOIIHX KPUTEPHUSX.
e Pa3BuBaTh 3PEeKTHBHBIC HABBIKH YIIPABICHHS.

MeToabl OLIEHKH
e case study
®  TIpe3CHTAIHNH
®  DK3aMEH
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Monyas 12 3eneHasi JHEPreTHKA

Kpeaursi 4 xpenuta, 144 akameMHYECKIX daca
IIpenonaBarennb Houent 3anuH A.A.
Bpems o0yueHus T'on 2, cemectp 3.

ens monyas

ObecneunTh (dbopmupoBanue po(heCcCHOHATBHBIX KOMIIETCHITUI
MEXIUCHUIUIMHAPHBIX OO0NACTAX HAayKH W COBPEMEHHBIX TEXHOJIOTHH
sHeprocOepeKeHNe ¢ YIeTOM COBPEMEHHBIX TEHICHIIUH yCTOMYUBOTO
[IPUPOAOIIONIB30BAHUS C IPUMEHEHUEM IIPUHIUIIOB «3€JICHON» XUMUHU.
MaructpaHTbl IOJIy4alOT 3HAaHUS O TJIOOAIBHBIX MpoOJIeMax JHEPreTHKH
0OBEKTHBHBIC MOTPEOHOCTH CTPAHBI B PA3HBIX UCTOYHUKAX YHEPTUH.

CTymeHTHl CTaJKUBAIOTCS C IPOOIeMaMH YCTOHYHBOTO Pa3BUTHSA SHEPTETHUKU
OXpaHbl OKPY>KAIOILEH CpeJIbl.

Jlekuuu 27 4acoB
JlaGopaTopHbie padoThI 18 vacos
CamocrosiTe1bHas1 padoTa 63 gaca

Pe3yabTaThl 00yueHus1

3HaHMs ¥ NOHUMAaHHUeE:
e 3HaTh O Pa3IMYHBIX BHJAX SHEPTUH, OCOOCHHOCTAX MOJYUEHHS U
nepeayd dHEPrHu.
e 3HaTh 0COOEHHOCTH MOJTYICHHUS SHEPTUHU U3 TPATUIUOHHBIX U
BO300HOBIISIEMBIX BHIIOB TOIUIHBA.
IIpakTHYecKne HABBIKH
e  BriGuparb KpUTEpHUH U1 OLCHKU PEIICHHUH B SKOJIOTHUECKUX U
SHEPreTHYEeCKUX CUCTEMaXx.
e IIpoBoauTh aHANIN3 MOTCHIHAIBHEIX BO3MOXHOCTEI SKOHOMUY SHEPTUH

HaBbixu BBIITYCKHHMKA
L4 OHpeHeHHTb 1 UCIIO0JIB30BaTh Pa3HbIC 06y'1a}01une HUCTOYHUKH 1A
CTYACHYCCKUX HAYYHBIX HCCIICIOBAHUN.

MeToabl OLIEHKH
®  TIpe3cHTAIUHN
e  DJK3aMeH
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Moayas 13 MartemaTn4eckoe MoeTHPOBaHNE B HHTepecax
YCTOWYHBOrO pa3BHTHS

Kpeautbt 4 xpenuta, 144 akageMudeckux yaca

IIpenonaBareinb IIpodeccop Mankosckuit B.1.
Jouent Oranecsn E.C.

Bpems o0yuyeHust 1 rox, cemectp 2, rox 2, cemectp 1

Heans Mmopyis:

@opMHpPOBaHHE y CTYAEGHTOB NPEACTABICHHI O COBPEMEHHBIX METOJax
MaTEeMaTHIECKOTO MOJCITUPOBAHUS U IMUPPOBOH 00paOdOTKM AaHHBIX, HX 00JACTH
HpI/IMCHeHI/IH, BO3MOXHOCTAX U OFpaHI/I‘IeHI/IHX, a TAKXXE€ OBJIAZICHUEC HABBIKAMU UX
TIPIMEHEHU TS PEIIeHNS MPUKIaTHBIX 33029 B 00JIaCTH YCTOWYMBOTO Pa3BHUTHSI.

Jexknun 72 yaca

JlaGopaTopHbIe padoThI 36 gacos

CamocrosiTeibHast padora | 36 Jacos

Pe3yabTaThl 00yueHus

3HaHUs U NOHUMAaHHUeE:
o 3HaTI> O pa3JIMYHbIX BHJAX DHEPruu, OCO6eHHOCT$[X MOJIY4CHUSA U
nepeiaud SHEPrum.
e  3HATh OCHOBBI TEPMOJIMHAMHKH U dHeprocoepexenus. [loHnmaTs
B3aMMOCBS3b SHECPICTHKH U SKOJIOTHH. [oydnTh 3HAHUS O
SHeprocOeperaroImnux CHCTeMax u 000pyIOBaHIH

IIpakTHUyeckue HABBIKU
e PaccunThIBaTh OanaHCHI JHEPTHU U UCCIEAYEMBIX OOBEKTOB

HaBbIKH BBINYCKHUKA
e PasBuBarh 3()(eKTUBHBIC HABBIKK YIIPABICHUSL.

MeToabl OlIEeHKH
e  [pe3eHTaluu
®  SBK3aMEH
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Moayas 14 IpUHIUNBI M METOABI 3eJIEHOH XHMHUH

Kpenursbi 4 xpenuta, 144 akameMUvecKuX Jaca

IIpenoaaBareiib Ynen-kopp. PAH. mpodeccop Tapacosa H.IL.
Jonent 3anuH A.A.

Bpems o0yuenust I'ox 1 cemectp 2. 'ox 2, cemectp 3

Hens mony.st

JlanHas MUCHIMIUIMHA pa3BHBAeT HOBBIH MMOJIXO0/ K XMMHUH KakK K HayKe, CIIOCOOHON
o0ecrieunTh MPOU3BOJCTBO M TOTPEOJICHHE XHMHYECKHX MPOJYKTOB TaKHM
00pa3zoM, 4T0OBI MAaKCHMJIBHO CHH3WTH YIIEpO, HAHOCHMBIM NPHPOAE Ha BCEX
CTaIMAX XMMHYECKOTO MpoIiecca, HauMHAs OT MOTPEOISHNs SHEPTUH U 3aKaHYMBAs
yruam3anuell  oTxomoB. Takod MOAXOA TO3BONUT OOECHEYUTh YCTOWYHBOE
pa3BUTHE 3eMHON OUBHIIM3allUM B 4YacCTH, CBSI3aHHOM C IMPOMU3BOJACTBOM U
HCIIOJIb30BAHUEM XHUMHYCCKHUX COC}II/IHGHI/II‘/II U TIPOAYKTOB Ha HX OCHOBE,
UCKYCCTBEHHBIX XHMHUYECKHX INPOAYKTOB, a 3TO OJHA U3 KPYHMHEHIIUX Tpymnn
MOTPEOIIIEMbIX BEIIECTB.

Heab kypca — GpopMHUpOBaHHE Y MAarucTpaHTa KOMIUIEKCA 3HAHUH, TO3BOJISFOIINX
OLIEHUTH CYIIECTBYIOLINE WM MPEUIOKUTh HOBBIC XUMHUYECKHE IPOLECCH TaKUM
00pa3zoM, 4TOOBI MaKCHMaIbHO CHH3HUThH YIIepO, HAHOCHMbBIN THPHPOJE Ha BCeX
CTaludX XUMHUYCCKOTO MPOM3BOJACTBA M HOTpe6J’IeHI/Iﬂ XUMHYCCKHUX BCHICCTB,
HayMHas OT NOTPEOJICHUS SHEPTUH U 3aKaHYMBas YTHIN3ALKeld OTX0I0B.
OcHOBHOIi 3agaveii AMCUMIUIMHBI SBISETCS (OPMUPOBAHUE y MarMcTpaHTOB
yrIyOIeHHBIX 3HAaHWH B OOJNACTH 3€IEHOW XWMHH Ui BBIOOpAa ONTHUMATbHBIX
IMyTeH ¥ METO/I0B MPOBEICHHUS XMMUYECKHX ITPOIIECCOB.

Jexknuu 72 4gaca

JlaGopaTopHbie padoThI 36 yacos

CamocrosiTenbHas padora | 36 yacos

Pe3yabTaThl 00yueHus

3HaHUs U IOHMMAHME:
e [IpuHEUMAaTHE 000CHOBaHHBIC MTPOPECCHOHANBHBIC PEIICHHSI, OCHOBaHHEBIC
Ha HAYYHOM 3HAHUHU U COOTBETCTBYIOINX KPUTCPUAX.
e  OuUCHUTH CONMATBHBIC TTOCIEICTBI HAYIHO-UCCIIEIOBATEIECKON U
MPaKTUIECKONW pabOTHI B 007aCTH H3YUCHUS.

HpaKaneCKne HaBBbIKH
L4 BLI6I/IpaTI> KPUTCPUU IJId OUCHKHU peIlIeHI/Iﬁ B OKOJIOTUYCCKHUX U

OHEPIreTUYCCKUX CUCTEMAX. HpOBOI[I/ITI) aHaJIn3 NINIOTCHIMAJIbHBIX
BO3MOXKHOCTEH SKOHOMUU OHCPruu.
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HaBbIkM BBIYCKHUKA
e  OneHUTH CONMANBHBIE TTOCIEACTBUS HAYYHO-HUCCIIEIOBATENBCKOM U
MPaKTHYECKOH padOTHI B 001aCTH M3YydEeHUSI.

MeToabl OLIEHKH
e Ilpesenranuu
e  DK3aMeH
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Ipeamers! mo BoIGOPY (16,5 kKpeanToB)

Moayas 1E OcHOBHBIC IPHMHIHUIBI CHCTEMHOH IMHAMHKH
Kpeaurbt 2 xpeauTa, 72 akaeMU4ECKUX 4acOB
IIpenonaBarennb Unen-xopp. PAH Tapacosa H.II.,

Jouent OranecsH E.C.

Bpems o0y4uenus I'on 1, cemectp 2.

Hens mony.st

@dopMupoBaHHE y CTYAEHTOB CHCTEMHOTO IIOAX0/Ja K KOJMYECTBEHHOMY U
Ka4Y€CTBEHHOMY H3MCPCHUIO IOCTUKCHUA yCTOfI‘IPIBOFO pa3BUTHA, a TAKKE K
HCCIIEIOBAHHIO OKPY)KAIOIIEH CPEAbl KaK CHCTEMBI.

Jexknun 18 yaca

JlaGopaTopHbie padoThI 36 vacoB

CamocTosiTenbHast padora | 36 yacoB

Pe3yabTaThl 00y4eHust

3HaHUA U NOHNMAHHeE:
L4 [TousTts HeO6XO}11/lMOCTl) KOMILJICKCHOT'O U3YUYCHUS UCCIIEAYCMbBIX
00BbeKTOB. Y1IpaBieHne 1 00paboTKa IOTy4YEHHBIX JaHHbIX,
CTaTHCTHYECKOTO aHAIIN3a U UX MCIOIB30BaHUE B OIICHKE CTETICHH.

IIpakTHyeckne HaBBIKH
e [IpoBOIHUTH OIIEHKY 3KOJIOTMYECKUX ITOCIEACTBUN IESTEIFHOCTH 10
IHEProcOepeIKEHUIO.

HaBbIkM BBIIYCKHUKA
e [IpodeccrnonanbHO 00CYXIATh U OLCHUBATH PE3yIBTATHl COOCTBEHHBIEC U
CBEPCTHHKOB.

MeToabl OLIEHKH
e [Ilpesenranuun
e case study
®  TeCTH
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Monyas 2E Teopernueckue Mpod.IeMbI IKOJIOTUH

Kpemnrni 2,5 xpeauta, 90 akaieMUYECKUX 4aCOB

IIpenonaBareinb [Ipenomasatenu xkadeapsr OHECKO «3enenas
XUMUSL [Tl YCTOWNUYMBOTO Pa3BUTH»

Bpems o0yuenus I'on 1, cemectp 1.

Henb mony.ast

Henpto  mucummumael  «Teopermdeckre NpoOJeMBbI  SKOJIOTHN  SIBISETCS
(hopMHpOBaHNE CUCTEMHBIX 0a3MCHBIX 3HAHWH OCHOBHBIX 3KOJIOTMUYECKUX 3aKOHOB,
OTIPENIEISIIONINX CYIIECTBOBAaHWE M B3aUMOJCHCTBHE OHOJIOTHYECKHX CHCTEM
pa3HbIX YpOBHEH (OpraHu3MOB, MOMYJISIINI, OMOLIEHO30B U SKOCHCTEM).

3agadaMyl TUCIUIUTHHBI SIBISIOTCS OCBOEGHHE OCHOBHBIX JKOJOTMYECKUX 3aKOHOB,
pa3BUTHE CHUCTEMHOTO 3KOJIOTHYECKOTO MBIIIJICHHS, 3aJI0KEHUE TEOPETHYECKUX
OCHOB JUII HPAKTUYECKOTO PELIEHUS HKOJOTHYECKHX MpoOIeM COBPEMEHHOCTH,
(hopMHpOBaHNE NIPEACTABICHUI O (QYHKIMOHUPOBAHNH MHOTOYPOBHEBBIX CHCTEM
B DKOJIOTHH, (POPMUPOBAHHE IKOJIOTHUECKOTO MUPOBO33PEHHSL.

Jlexkuun 54 gaca

JlaGopaTopHble padoThI -

CamocTtosiTebHast padora | 36 yacos

Pe3yabTaThl 00yueHus1

3HaHUA U IOHUMAaHHe:
e 3HaTh OCOOCHHOCTH PaCcCEMBAHMUS 3aTPA3HSIIONINX BEIIECTB OT
CTallMOHAPHBIX, MOOMJIBHBIX M PACCESTHHBIX NCTOYHUKOB.

IIpakTHyeckue HaBBIKH
e  [IpoBOIUTH OLIEHKY PKOJOTMYECKUX ITOCIIEICTBUI AEATEILHOCTH 10
9HEProcOepeKEHHUIO.

HaBbIky BBITYCKHUKA
e [IpodeccnoHanbHO 00CYXKAaTh U OLIEHUBATH PE3yJIbTaThl COOCTBEHHBIE U
CBEPCTHHKOB.

MeTtoabl OLIEHKH
e case study
®  TECTHI
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Moayas 3E /Ku3HeHHBIH LUK MPOAYKIUU U 3eJIeHbIe
CTAaHAAPTHI

Kpenutnl 4 xpenuta, 144 akageMHUECKNX 9acOB

IIpenoxaBareinb Jouent Maxkaposa A.C.

Bpems o0yuyeHust I'on 2, cemectp 3.

Heabs MmoayJist
@DopMHPOBAHUE Y CTYAEHTOB HABBIKOB MPAKTUYECKOTO HCIOJIB30BAHUS TAaKHX
WHCTPYMEHTOB KaK METOJIOJIOTHS OLIEHKU YXU3HCHHOTO IMKJIA W CTaHAapTU3AIUS
JUTSL PEIICHUsT COBPEMEHHBIX KOJOTHYECKUX MPOOIeMax U BHEAPEHHS B MPAKTHKY
TIPUHIIATIOB PAMOHAIBHOTO IIPUPOOIIOIH30BAHNS.
3anaun Kypca:
®  3YYCHHE METOOJOTHH OICHKH XU3HECHHOTO IHKJIAa IPOAYKIUH,
uznoxenHoi B crangapte [OCT P ICO 14040-2010 «3konorndeckuit
MeHeDKMEHT. OTleHKa JKU3HEHHOTO IUKiIa. [IpHHITUIEL B CTPYKTYpay;
®  3yYCHHE OCHOBHBIX COCTABISIOIINX CTaHAAPTH3AINH, O3HAKOMIICHHE
CO CTPYKTYpO# HAIIMOHAJBHBIX M MEKXTOCYIaPCTBEHHBIX CTAHIAPTOB,
03HAKOMJICHHE C MEXaHU3MOM Pa3pabOTKH, IPUHSITHS U BHEIPCHUS
CTaHIAPTOB;
®  U3ydYeHHE MPUMEHEHUS 3eJICHbIX CTAaHIAPTOB B CTPOUTEIBCTBE;
®  03HAKOMJICHHE C MCIIOJh30BAHUEM 3€JICHBIX CTAHIAPTOB B APYTHUX
001acTSX, BKITFOYAst XUMUIECKOE TIPOU3BOJICTBO, MPOIECCH U MPOIYKIIHIO.

Jlekunu 36 uacos
JlaGopaTopHble padoThI 36 gacoB
CamocrosiTesbHasi padoTa 72 qaca

PesyabTaTnl 00yuenust

3HaHus ¥ NOHUMAaHHe

e TIoHATH METOBI CUCTEMHOTO MOAX0/1a K aHAJIN3Y MPOLIECCOB
SHEPromnoTpeOIeHNS.

e [loHumars HEOOXOAUMOCTH KOMIIJIEKCHOTO U3yUYCHUSI OOBEKTOB
ucciieloBaHus. YrpaBiieHHe U 00padoTKa IMOJIyYeHHBIX JJAaHHBIX,
CTaTUCTUYECKOr0 aHaN3a U X UCHOIb30BaHUE B OLEHKE CTETIEHU
3arpsA3HEHHS, METO/IBI TIOMCKA U ONPEICICHHUS] HCTOYHHUKOB 3arps3HCHHS.

IIpakTHYecKue HABBIKH
e TIpoBOOUTH OLEHKY YKOJOTHYESCKHUX HOCICACTBUI ACSTEIHHOCTH 10
IHEProcOepeIKEHUIO.
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HaBbIkM BBIYCKHUKA
e IIpodeccronanpHO 00CYX)IaTh U OIICHUBATH PE3YIbTATHl COOCTBEHHBIEC U
CBEPCTHHKOB.

MeToabl OLIEHKH
e Ilpesenranuu
e  DK3aMeH

105




Mopayas 4E 3ej1eHasi JKOHOMHKA

Kpeaursi 2 xpenuTa, 72 akaIeMUYECKUX JacoB
IIpenonaBarennb Houent Kpyuuna E.b.
Bpems o0yuenust I'on 2, cemectp 3.

Heab MmoayJis

[MoaroroBka M oOyueHHE XHMHMKOB Ppa3JIMUuHOrO MPOGHIS W CHELUATUCTOB B
00JacTH SKOJIOTHYECKOTO MEHEDKMEHTa COBPEMEHHBIM ITOJXOJaM K OMHCAHUIO
3€JICHON YKOHOMMKH.

Jleknuu 36 yacosB

JlabopaTopHble padoThI -

CamocrosiTeibHasi padoTa 36 uacos

Pe3yabTaThl 00yueHus

3HaHMs U NOHMMAaHHe
e PaccMmoTpeTs MeTO/IBI TEXHUKO-3KOHOMHUYECKOTO aHAJIH3a MPOLECCOB
SHEPronoTpedIeHusI.

HpaKanecmle HaBBbIKH
L4 Hcnonp3oBath HHCTPYMCHTBI 3HepFOC6€p€)KCHI/I$L

HapbikH BbINYCKHHKA
e  DoddexkTuBHO pabOTaTh MHIUBHUIYAIbHO WM B TPYIIAX, Ul BBIIOJIHEHUS
IIOCTaBJICHHBIX 3a/1a4.

MeToabl OEHKH
e case study
®  TECTH
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Monyas 5E IK0JIOrHYecKoe HOPMUPOBaHHE

Kpeautbt 4 xpenuta, 144 akageMU4eCcKHUX Yaca

IIpenonaBareinb [IpemomaBatenu xadeapsr KOHECKO
«3eneHast XUMHUSL [UTT yCTOWYMBOTO Pa3BUTHUS

Bpems o0yuyeHus I'on 2, cemectp 3.

ens Mmomyns

Obecnieunts (opMupoBaHHe NPO(YECCHOHATBHBIX KOMIIETCHIIMA W HaBBIKOB
OyIyllero MarucTpa B TaKOH MEXIMCUUILIMHAPHON O0JAaCTH KakK 3KOJIOTMYecKOe
HOPMHUPOBAHHKE JUIsl SKOJIOTMYECKH YHCTOT'O TPOU3BOJICTBA SHEPTHH.

Jleknun 36 qacos
JlaGopaTopHble padoThI 36 yacos
CamocrosiTeibHasi padoTa 72 gaca

Pe3yabTaThl 00yueHus

3HaHUA ¥ IOHUMAaHHE
e PacnpezesneHune 3arps3HATENCH U3 CTAIHOHAPHBIX, MOOMJIBHBIX H
pacCestHHBIX HCTOYHHUKAX.
e  [loHTH METO/BI CHCTEMHOTO MOAXO0/1a K aHAIH3Y [TPOIIECCOB
OHEProONnoTPEOIICHHSL.

IpakTnyeckne HABBIKU
e  Opraam3oBbIBaTH paboTy I KOMIDIEKCHOTO OOCIIETOBAHHUS
MIPOMBIIIIICHHBIX MTPOIIECCOB. Pa3pabaTriBaTh MTaHbl pabOT B 001aCTH
SHEProCcOCPEIKCHUSL.

HaBbIkM BBIIYCKHUKA
e [IpuauMars 000CHOBaHHBIE MPO(ECCHOHATIBHBIC PELICHUSI, OCHOBAHHBIC
Ha HAy4YHOM 3HaHHU U COOTBETCTBYIOIUX KPUTEPUSIX.

MeToabl OlIEHKH
e case study
®  TECTH
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Moayas 6E JlorucTuka yHeprocoepes;keHus
Kpemnrni 72 xpenura, 2 akaieMU4eCcKUX Jaca
IIpenonaBareinb Axanemuk PAH Memankua B.I1.
Bpems o0yuenust I'on 2, cemectp 3.

Heab moayas

W3ydenne cnoco00OB MHHHMH3AIMK OTXOJOB M TOTEPh B IEMH IIOCTABOK,
ONTHMU3AIUS JIOTHCTUYECKUX 3aTpaT: OPraHMU3alys JIOTUCTHYECKUX IPOIECCOB
BO3BparTa M OTXOAOB ITPOU3BOJICTBA JUIS IEPEepabOTKU B IPSIMOI [IETTH ITOCTABOK.

Jleknuu 36 yacoB

JlabopaTopHble padoThI -

CamocTosiTe1bHast padota | 36 uacos

PesyabTaTbio0yuenus

3HaHUA ¥ NOHUMAHHe
e  PaccmoTpeTs METOABI TEXHUKO-IKOHOMUYECKOTO aHAJII3a IIPOIECCOB
SHEPromnoTpedICHNUS.
e 3HaTh O METOJbI YUCIEHHOTO PEHIeHus ypaBHEeHUH Moaemu. [ToHaTh
METO/bI ONITUMAIIBHOTO TOUCKA PEIICHUS.

IIpakTHyeckue HABBIKU
e  BrIOMparh KpUTEpUH JUIsl OLCHKH PELICHUH B 9KOJIOTHYECKUX U
SHEPreTHUecKHuX cucteMax. [IpoBoaAnTh aHaIN3 MOTEHIIMAIBHBIX
BO3MOKHOCTEH S5KOHOMUU SHEPTHH.
e  lcmonp30BaTh HHCTPYMEHTHI SHEPTOCOEPEIKEHUS.

HaBbIky BBITYCKHUKA
e OoOmarbcs 1 3)(HEKTUBHO BECTH MEPETOBOPHI C PA3THIHBIMA
3aMHTEPECOBAaHHBIMHI CTOPOHAMHU UHINBUIYAIbHO U B TPYIIIIE, UCTIOIb3YS
YCTHBIE, TNCHbMEHHBIE U AJIEKTPOHHBIE CIIOCOOBI OOIICHNSI.
e JIpunnmaTh 000CHOBaHHBIE TPO(ECCHOHANIBHBIE PEILECHNS, OCHOBAHHBIE
Ha HAYYHOM 3HaHUH U COOTBETCTBYIOIIUX KPUTEPHUSX.

MeToabl OLIEHKH
e case study
®  TECTHI
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MeToanl OIEHKH

Tekymuii KOHTPOJIb YCIEBAEMOCTH

YcTHBIE TOKITAAbI

OT4eT 0 mpaKkTuKe

Crucok myOnukanui

[MucemeHHbIe HOKTAIbI, pedepaTsl (B TOM YHCIC CCHUIKH H T. 11.)

Tectel moOcHe KaXIOH TeMBI, 3K3aMEHBI, OICHKAa MAarucTepcKoi
JIICCepTaIu.

[Tnakatsl

Penien3upoBanme u OT[CHKA TPYITITBI

CaMooueHKH
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Cnucok pexoMeHAyeMoil JTUTepaTyphbl

B.A 3aiines. [IpoMsinuiennas sxosorus: yueOHoe mocooue, - M.:
BUHOM. JlabopaTopwust 3Hanuid, 2012. - 382 r

H.IT. Tapacosa, B.A. Ky3HenoB. Xumus oKpyKaromiei cpeasl.
Atmocdepa . UKI] "/Axanemxnanra/2007

I'.A. Aronun, E.E. IlyproBa. YcroitunBoe pa3Burue. UenoBek u
6uocdepa. , - M.: BUHOM. Jlaboparopus 3nanuii, 2013 -110 c.

Innovations in Green Chemistry and Green Engineering. Selected
Entries from the Encyclopedia of Sustainability Science and
Technology Anastas, Paul T.; Zimmerman, Julie B. (Eds.) 2013, V.

I'urueHnYecKne HOPMaTHBEL. XUMUYECKHE (HaKTOPbI OKPYIKAroIIeH
cpenpl. Cankr-IlerepOypr, HITO «IIpodeccuonam.

Green Energy: Technology, Economics and Policy // U.
Aswathanarayana , Tulsidas Harikrishnan, Thayyib S. Kadher-
Mohien //

Green Chemistry: Theory and Practice // Paul T. Anastas, John C.
Warner//2000

Green Building: Principles and Practices in Residential Construction
(Go Green with Renewable Energy Resources) // Abe Kruger, Carl
Seville //2012

Renewable Energy for Unleashing Sustainable Development (Green
Energy and Technology) / Emanuela Colombo, Stefano
Bologna, Diego Masera //2013

10.

Energy: Production, Conversion, Storage, Conservation, and
Coupling (Green Energy and Technology) // Yasar Demirel //2012

11.

Sustainability in the Chemical Industry (Green Energy and
Technology) // Eric Johnson//2012

12.

Green Technology: An A-to-Z Guide (The SAGE Reference Series
on Green Society: Toward a Sustainable Future-Series Editor: Paul
Robbins) //Dustin R. Mulvaney//2011

13.

Life Cycle Assessment of Renewable Energy Sources (Green Energy
and Technology) //Anoop Singh, Deepak Pant, Stig Irving
Olsen//2013

14.

Environmental Chemistry // Colin Baird, Michael Cann //2012

15.

Green Chemistry for Environmental Sustainability //Sanjay K.
Sharma, Ackmez Mudhoo //2010

16.

Unintended Consequences of Renewable Energy: Problems to be
Solved (Green Energy and Technology) // Otto Andersen //2013

17.

CornmacoBaHHast Ha TJI00aTHFHOM YPOBHE CHCTEMA KIIACCH(PUKAIINT
MapkupoBk# xumudeckux BemectB (CI'C). Opranunzanys
O0bennueHHbIx Harmii.
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http://www.amazon.com/U.-Aswathanarayana/e/B001JCJ87Y/ref=ntt_athr_dp_pel_1
http://www.amazon.com/U.-Aswathanarayana/e/B001JCJ87Y/ref=ntt_athr_dp_pel_1
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Tulsidas%20Harikrishnan&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Thayyib%20S.%20Kadher-Mohien&search-alias=books&sort=relevancerank
http://www.amazon.com/Paul-T.-Anastas/e/B001JSE6SY/ref=ntt_athr_dp_pel_1
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=John%20C.%20Warner&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=John%20C.%20Warner&search-alias=books&sort=relevancerank
http://www.amazon.com/Abe-Kruger/e/B006OCD3G6/ref=ntt_athr_dp_pel_1
http://www.amazon.com/Carl-Seville/e/B006OCOKQ8/ref=ntt_athr_dp_pel_2
http://www.amazon.com/Carl-Seville/e/B006OCOKQ8/ref=ntt_athr_dp_pel_2
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Emanuela%20Colombo&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Stefano%20Bologna&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Diego%20Masera&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?ie=UTF8&field-author=Yasar+Demirel&search-alias=books&text=Yasar+Demirel&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Dustin%20R.%20Mulvaney&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Anoop%20Singh&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Deepak%20Pant&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Stig%20Irving%20Olsen&search-alias=books&sort=relevancerank
http://www.amazon.com/Colin-Baird/e/B001HMU9XI/ref=ntt_athr_dp_pel_1
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Michael%20Cann&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Sanjay%20K.%20Sharma&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Sanjay%20K.%20Sharma&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Ackmez%20Mudhoo&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Otto%20Andersen&search-alias=books&sort=relevancerank

18.

American National Standard. NSF/GCI/ANSI 355-2011 «Greener
chemicals and processes information»

19.

Recommendations on the Transport of Dangerous Goods, Model
Regulations Opranuzanus O0benuHennbix Hanuit. ISBN 978-92-1-
139146-6.

20.

Cepus «Bpennsie BemecTBa B OKpykaromiei cpene». [lox
penakuueit @unosa. Cankr-Ilerepoypr, HIIO «IIpodeccrnonany.

- Kucnmopomocoaepxkamue opraHndeckue coequaeHus. Yacts I,
- Kucnopoanoconepxaiue opranndeckue coeaunenus. Yacts 11,
- Kucnoponoconepxaiiue opranndeckue coequHenus. Yacts 111,

- DOnementsl [-1V rpynn [lepronndyeckoil CHCTEMBI U UX
HEOPraHU4eCKHE COEAUHEHUSI.

- PaamoakTuBHBIE BEIIECTBA

- Omnements! V-VIII rpynm Ieprnoandeckoit cucTeMsl 1 BX
HEOpraHM4eCKUe COEAUHEHHUSI.

- DneMmeHTOpraHu4eckue coequHeHus semects [-IV rpymn
[Tepnoauueckoii cucTeMBI.

- DieMeHTOpraHuyeckue coequHeHus Bemects V-VI rpynn
ITepuonnyeckoii cuctemsl (6€3 COSIMHEHHMSI CEPHI).

- DneMeHTOpraHM4YecKHe COeqUHEHUs cepsl U BemecTB VI-VIII
rpynn [lepuoanueckoit cucTemsl.

- A3orocozaeparmue opraHndeckue coequaeHus. Yacts 1.
- AzoTocoaepxariue opraHadeckue coenuHenus. Yacts 1.

21.

Y. Sibikin, M. Sibikin. Alternatives and Renewables energy sources,
2012. (FO.Cubuxun, M. Cubukus. HerpaauiimoHHbie 1
BO300HOBIISIEMbIC HCTOYHHUKH dHEPTuu, m31-Bo «KHOPycy», 2012)

22.

V.1.Vissarionov, G.V.Deriugina etc. Solar energy, 2011 (B.1.
Buccapuonos, I'.B. leprornna u ap. Conxeynas sHepreruka, 2011)

23.

A.B. Alhasov. Renewable power generation, 2010
(A.B. Anxacos. Bo3oOHoBisieMas sHepretuka, 2010)

24.

AN. Dmitriev, Y.A. Tabunshikov etc. Manual on estimation of
economical efficiency of investment in energy-efficiency, 2010
(A.H. Imutpues, F0.A. TaOyHIIMKOB 1 Ap. PyKOBOACTBO MO OIICHKE
9KOHOMHYECKOH 2PPEKTUBHOCTH UHBECTUIIHN B
sHeprocOeperamouye Mmeponpustus, n3n-so «ABOK»)

25.

Y .Sibikin. Energy saving technology, 2013 (}O.Cubukus.
Texnomnorus sHeprocoepexenns, n3a-so « MTHOPA-My, 2013)

26.

Life cycle energy. Energy management and making optimal
decisions / Edited Nina Thiryaeva (JKu3HeHHBIH LUK SHEPTUH.
DHepreTH4ecKuii MEHEPKMEHT U MIPUHATHE ONTUMAaJIbHBIX
pemennii/ [Tox pen. H.I1. llupsiesoi
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Pe3yabTaThl IpOrpaMmel

3HaHUs ¥ IOHUMAHUS B4 | BbibupaTh KpUTEPUHN IS OLICHKU PELICHUH B
9KOJIOTHYECKUX M SHEPIeTHUCCKHX CHCTEMAaX.
TIpoBOAMTH aHAIN3 MOTCHIHAIBHBIX
BO3MOKHOCTEH 9KOHOMUH SHEPTHU

Al | 3HaTh 0 pa3NIMYHBIX BUIAX SHEPTHH, B5 | Oprann3oBbiBaTh paboTy Al KOMIUIEKCHOTO
0COOCHHOCTSX HOJTYYCHUS U HIepefadn 00C1e10BaHNs TPOMBILIICHHBIX POLIECCOB.
SHEPruu PaspabateiBaTh miaHsl paboT B 0071aCTH

9HeprocoepeKeHns

A2 | 3HaTh 0OCOOCHHOCTH MONYYCHHS SHEPTUH U3 B6 | IIpoBOANTH OLIEHKY 9KOJIOTHYECKHX MOCIEACTBHIT
TPaIUIMOHHBIX M BO30OHOBIISIEMbIX BUJIOB JICSATENIHOCTH 110 SHEProcOePeKeHHIO
TOILINBA

A3 | 3HaTh OCHOBBI TEPMOJHMHAMUKU U HaBbIKH BBINYCKHHKA
sHeprocOepexeHns. [IoHUMaTh B3aNMOCBS3b
9HEPreTUKH U sKonoruu. Iloayunts 3HaHUS O
9HEProcOeperaroIyux CUCTeMax i
000pyI0BaHUH

A4 | PacnipenencHue 3arps3HATENeH u3 C1 | Pa3BuTHE KPUTHIECKOTO MBILIICHHS U IIPOBEACHHE
CTAL[MOHAPHBIX, MOOMJBHBIX M PACCESHHBIX HCCIIC/IOBAHUM (Ha PYCCKOM U aHTJIMHCKOM SI3bIKE)
HCTOYHHUKAX.

A5 | TIoHATH METOJIBI CHCTEMHOTO MOAXO0/1a K C2 | Omnpepnensth ¥ KCIONB30BATh Pa3HbIC 00YYAOIIHE
QHAJN3Y MPOLIECCOB YHEPTOMOTPEOICHNUS MCTOYHHKH ISl CTYICHUESCKUX Hay9HBIX

HCCIe0BaHuiI

A6 | PaccMOTpETh METOJIBI TEXHUKO- C3 | Obmiatbess ¥ 3Q(GEKTUBHO BECTH II€PEroBOPHI C
9KOHOMUYECKOTI'0 aHAJIM3a IIPOLIECCOB pA3IMYHBIMM  3aHHTCPECOBAHHBIMU  CTOPOHAMH
9HEPronoTPeOICHUS WHMBUIYaIbHO W B TPYIIIE, WCIONb3Ysl yCTHBIC,

THCBMEHHBIE M DJIGKTPOHHBIC CIOCOOBI OOIICHUS
(Ha PYCCKOM M aHIJIMHACKOM SI3bIKE).

A7 | 3HaTh 0 METObI YUCICHHOTO PELICHHs C4 | TIpuHuMaTh 060CHOBAaHHbBIE TPOECCHOHABHbIC
ypaBHeHui Mozieny. [I0HSTE METOABI PpCILICHHS, OCHOBAaHHBIE HAa HAYYHOM 3HAHUH U
ONTUMAJIFHOTO MOKCKa perueHus. [Tonnmanue COOTBETCTBYIOIINX KPUTEPHSIX.

BO3MOXKHOCTH MAaTEeMaTHYECKOI0
MozenupoBanus. Tursl Mozeneit

A8 | IloHsaTh HEOOXOAUMOCTD KOMILIEKCHOTO C5 | DddexTnBHO paboTaTh HHAUBHIYAILHO WIH B
M3YYCHHS UCCIEYEMBIX 00BEKTOB. TpYMIax, s BHIOJHEHHS TOCTAaBJICHHBIX 3a/1a4.
Vpasienue u 00paboTka MoIy4YeHHbIX
JaHHBIX, CTATUCTUYECKOTO aHAIIN3a U UX
HCIOb30BAHHE B OL[CHKE CTCIICHU
3arpsI3HEHHs, METO/IbI IONCKA M OLPEJICIICHHS
HCTOYHUKOB 3arPs3HCHUS
IIpakTHYecKHe HABBIKH C6 | PasBuBath 9()(exTHBHbIC HABBIKY YIIPABICHHS

Bl | YMerb KOHTPOIMpPOBATH CHCTEMBI C7 | OueHuTh COnMAIBHBIC TTOCIEACTBUS HAYIHO-
1noTpeOICHHs SHEPIUH 11 TIOBBILICHUS UX HCCIIE/IOBATEbCKOM M NPAKTHUECKOH paboThl B
9HEProd(G(HEKTHBHOCTH H IKOTOTHIECKOI HccIexyemMoil 00macTu
6e30macHOCTH

B2 | Vcnosb30BaTh HHCTPYMEHTHI C8 | TIpodeccnonabHO 06CYKIATh U OLCHUBATH
9HEProcOepeKeHHs Pe3yJIbTaThl COOCTBEHHBIC M CBEPCTHHKOB .

B3 | PaccuuTsiBaTh OanaHChl 3HEPIUH U
HCCIIEyeMBIX 00BEKTOB
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JAuaakTuyeckne MaTepualibl MPOrpaMMbl

Cepust yueOHUKOB Oblia pa3paboTaHa W HaleyaTaHa CICIUANBHO JUIS HOBOM
MpOrpaMMbl MPU B3aUMOJICUCTBUM POCCUICKUX U €BPONEHCKUX MpernogaBaTeseii u
BKITIOYAeT 9 y4eOHUKOB U TIIOCCApHUl IPOEKTa.

Ha3sBanue yyeOHuKa Penakrop
KHUTH
1. | Poccuiickuii XUMHUKO-TEXHOJIOTHYECKHI yHUBepcuTeT umenu . 1.
MenneneeBa
3eseHble TEXHOJIOIMHU ISl yCTOWYMBOrO pa3BUTUS ‘ H. Tapacosa

2. | TamOOBCKHII rOCyJapCTBEHHBIN TEXHHUECKIH YHUBEPCHTET

IToBsItenue 3HEProd3PpHeKTHBHOCTH IPUPOIO- H. TTonor
[IPOMBIIUICHHBIX CHCTEM

3. | Yausepcurer 1. ['enyn

OCHOBBI TEPMOJIMHAMUKHU U DKCEPreTUYECKUI aHATN3 JI. Tanbsaguko

4. | Ypanbckuii dpenepanbhblii yausepcuteT uM. b.H. Enbiyna

Ku3HeHHbIH MK SHeprun. DHeprerudeckuil MeHepkmeHT | H. IMupsieBa
W NPUHATHE ONTHUMAIBHBIX PEIIECHUI

5. | TamOoBCKUi rOCyJapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET

DHepreTuyecKuil U IKOIOTUUECKUI ayauT H. ITonos

6. | Poccuiickas akageMusi apXUTEKTYpPbl U CTPOUTEIBHBIX HAYK

WmxeHepHbIil 1 PKOHOMUYECKHI aHaIn3 C. dengocoB
JHEeprocOeprarIuX MEPOITPUITHIA

7. | CraBpoIonbCKuii TOCyJapCTBEHHBIM arpapHblii YHUBEPCUTET

Dkosoruyeckasi 0€30MacHOCTh U SHEPrOyCTOWIHBOE H. KopHuiios
pa3BuTHE

8. | BopoHexckuii rocyiapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIH YHUBEPCUTET

[IpakTHyeckoe NpUMEHEHHE 3HEProcOeperarImx B. Cemenon
TEXHOJIOTUH

9. | Bnagumupckuii rocynapctBeHHblil yHuBepeuteT uM. A. I m H. T".
CToneroBbIxX

MopenupoBanue NpUPOAHBIX U IPOMBIIUIEHHBIX CHCTEM 1O. TTanoB

10. | YauBepcurer r. 'eryn 1 TaMOOBCKHI rOCyJapCTBEHHBIIN TEXHIYECKHII
YHHUBEPCHUTET

I'noccapuii npoexkta GREENMA A. Mycano
JI. Mo3zepoBa
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u QUACING Agency
AC for the Quality Certification and EUR-ACE
Accreditation of Engineering Programmes

ING ENQA Affiliate

Prot. n. 54/16 del 27/07/2016 Universita degli Studi di Genova
Area Ricerca, Trasferimento tecnologico e
Internazionalizzazione
Servizio Relazioni Internazionali
Via Balbi, 5
16126 Genova

Ref.: Assignment of tasks for accreditation of the Programme handbook,
GREENMA Tempus Project

The present letter to confirm that on July 2016 we completed the overall
revision of the programme handbooks of the following six Master programmes in
“Innovative Technologies for Energy Saving and Environmental protection (GREEN
MASTER)”:

‘Innovative Technologies for Energy Saving and Environmental Protection’, D.
Mendeleyev University of Chemical Technology of Russia, Moscow, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Stavropol State Agrarian University, Stavropol, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Tambov State Technical University, Tambov, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Vladimir State University n. a. Alexander and Nikolay Stoletovs, Vladimir,
Russia;

— ‘Design, construction and maintenance of power effective and eco-friendly
buildings’, Voronezh State University of Architecture and civil Engineering,
Voronezh, Russia;

— ‘Design and operating of heating system, gas supply, ventilation and air
conditioning’, Ural Federal University n.a. the First President of Russia B. N.
Eltsin, Yekaterinburg, Russia;

with specific reference to the ‘Identification of the educational needs of the labour

market and other stakeholders’, ‘Definition of the educational objectives’, “Definition

of the learning outcomes’, ‘Definition of the educational process’.

Agenzia QUACING WWww.quacing.it
Via XX Settembre 5 segreteria@quacing. it

00187 ROMA
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The attached certificates attest the conformity of the design process to the
student-centred approach and the coherence of the educational objectives with the
educational needs of the labour market of reference, of the learning outcomes with
the educational objectives and of the educational process with the learning outcomes
of each Master programme.

Best regards.
Vito Cardone
President
~
e j ") —_— — e
2

Agenzia QUACING WWww.quacing.it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA

17



a QUACING Agency
ac " for the Quality Certification and EUR-ACE
Accreditation of Engineering Programmes

ING ENQA Affiliate

Certificate

of conformity of the design process to the student-centred approach and of
coherence among educational objectives, learning outcomes and educational
process of the Master programme

Innovative Technologies for Energy Saving and
Environmental Protection

of the

D. Mendeleyev University of Chemical Technology of Russia,
Moscow, Russia

developed in the framework of the Tempus Project 530620-TEMPUS-1-2012-
1-IT-TEMPUS-JPCR "LLL Training and Master in Innovative Technologies
for Energy Saving and Environmental Control for Russian Universities,
involving Stakeholders - GREENMA”

The programme handbook summarizes the results of the consultation of the
representatives of the labour market of reference and synthesizes the main educational
needs identified.

Then the educational objectives of the programme, expressed in terms of skills to
be developed and obtained by students at the end of the educational process, are
established.

The programme handbook prosecutes with the list of the programme learning
outcomes to be achieved by students at the end of the educational process in order to
develop and obtain the established educational objectives. The programme learning
outcomes are grouped under the headings ‘knowledge and understanding’, ‘practical
(or disciplinary) skills’ and ‘graduate (or transferable) skills’.

Then the programme structure is presented, with the description of the learning
outcomes associated to each module of the programme, again grouped under the
headings ‘knowledge and understanding’, ‘practical skills’ and ‘graduate skills’.

The steps of the design of the programme evidenced by the programme handbook
are consistent with the student-centred approach, which requires first the identification

1
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of the educational needs of the stakeholders, then the definition of the programme aims
(educational objectives), followed by the definition of the programme learning
outcomes and of the programme structure, with the definition of the module learning
outcomes.

The results of the analysis of the identified educational needs of the labour market
of reference and of the educational objectives, of the programme learning outcomes
and of the module learning outcomes show that the established educational objectives
are substantially coherent with the identified educational needs, the programme
learning outcomes are substantially coherent with the educational objectives and the
module learning outcomes are substantially coherent with the programme learning
outcomes.

Therefore, with the present certificate QUACING Agency attests:

— the conformity of the design process of the Master programme ‘Innovative
Technologies for Energy Saving and Environmental Protection’ of the D.
Mendeleyev University of Chemical Technology of Russia, Moscow, Russia, with the
student-centred approach, and

— the coherence among identified educational needs of the labour market of
reference, educational objectives, learning outcomes and educational process of the
Master programme.

Roma, 27/7/2016 Vito Cardone
President
/"/
’47/; — X % sa .
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GreenMA

‘ Textbook for the Master Programme N
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Tarasova

Green Technologies for
Sustainable Development

3eneHble TEXHONOrMu
Aans yCTOﬁqMBOFO pa3BuTus

Mop penakumeii H. Tapacosoi

YuebHoe nocobue Ans MarncTepekoin Nporpammbl
"MHHOBALIMOHHBLIE TEXHONOMMAU B COEPE
SHEPTOCBEPEXEHUA N SKONOrMYECKOIro KOHTPOMNSA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

[Npoext
TEMMYC
“ObyyeHune
B TEYEHUE BCEN XKU3HU U
mMaructparypa B obnactu
VNHHOBALMOHHBIX TEXHOMOTNM
B cdhepe aHeprocbepexeHns u
9KOJIOMMYECKOro KOHTPOMS B
POCCUIACKMX YHUBEPCUTETAX C
yyactuem paboropatenen
- GREEN MASTER” /
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GreenMA

‘ Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Popov

Energy Efficiency Improvement in
Natural and Industrial Systems

MNMoBbiweHne aHeproadheKTUBHOCTHU
NpUpoao-NPOMbILLIEHHbIX CUCTEM

Moga pepnakuueii H. MNonosa

YuebHoe nocobue Ans MarnucTepckoin nporpammei
"MHHOBALIMUOHHbIE TEXHOJIOFMW B CPEPE
SHEPTOCBEPEXEHWUA U 3KONNOTMYECKOIO KOHTPOINA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

Mpoekt
TEMMNYC
“ObyyeHune
B TEYEHMNE BCEW XKU3HU 1
marucTparypa B obnactu
VNHHOBALIMOHHBIX TEXHOMOrUM
B chepe aHeprocobepexeHns u
3KOMOrMYECKOro KOHTPONs B
POCCUICKNX YHUBEPCUTETaX C
yyactvewm pabotogatenen
GREEN MASTER”
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GreenMA
‘ Textbook for the Master Programme \ -

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by L.A. Tagliafico

Basis of Thermodynamics and
Exergy Analysis

OcHOBbI TEpMOAUHAMUKMU
M 3KCepreTu4eckum aHanus

Mog penakuueit J1.A. Tanbsduko

YueGHoe nocobue Ans MarvcTepcKoi NporpaMmb
”"MHHOBALIMOHHBbIE TEXHONIOIUX B COEPE
QHEPrOCBEPEXEHUS U 9KONOIrMYECKOro KOHTPONA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

[Npoekt
TEMNYC
“ObyyeHne
B Te4eHUe BCeW XN3HU U
marucTpartypa B obnactu
VNHHOBALIOHHbLIX TEXHOMOrUM
B chepe aHeprocbepexeHns n
3KOMNOTN4ECKOro KOHTPOMS B
POCCUICKNX YHUBEPCUTETaX C
yyactuem paborogarenen
- GREEN MASTER”
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GreenMA

‘ Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Shiryaeva

Lifecycle of Energy,
Energy Management and
Optimum Decision Making

XKU3HEHHbIN LUK 3Heprun.
OHepreTM4YecKUn MeHeAXKMEHT
U NPUHATME ONTUMaNbHbIX peLleHnUN

Moz penakuueit H. LWupsesoi

YyebHoe nocobue Ansi MarucTepcKon Nporpammb|
"MHHOBALUMOHHBLIE TEXHONOTMU B COEPE
OHEPIOCBEPEXEHUA U 3KONTOrMYECKOIo KOHTPOIISA®

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

Mpoekt
TEMMNYC
“ObyyeHune
B TEYEHMNE BCEW XKU3HU 1
marucTparypa B obnactu
VNHHOBALIMOHHBIX TEXHOMOrUM
B chepe aHeprocobepexeHns u
3KOMOrMYECKOro KOHTPONs B
POCCUICKNX YHUBEPCUTETaX C
yyactvewm pabotogatenen
GREEN MASTER”
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GreenMA N\
# Textbook for the Master Programme N\ 8

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Popov

Energy and
Environmental Audit

dHepreTUYecKum
M 3KONOrM4YecKkum ayauTt

Mop pepakumeit H. Monosa

YuebHoe nocobue Ana mMarucTepcKoil nporpaMmel
"MHHOBALUMWOHHBLIE TEXHONOTUW B COEPE
OHEPTOCBEPEXEHUA N SKONMOTMYECKOIro KOHTPONA™

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

Mpoekt
TEMNYC
“Oby4eHne
B TEYEHMWE BCEN XN3HU U
marucTparypa B obnactu
VNHHOBALMIOHHbIX TEXHOMOUIA
B chepe sHeprocbepexeHns n
3KOIOTMYECKOrO KOHTPOTS B
POCCUICKMX YHUBEPCUTETAX C
yyactuem paborogarteneit
GREEN MASTER”
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GreenMA
‘ Textbook for the Master Programme )/

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edit by S. Fedosov

Engineering and Economic Analysis of
Energy Saving Activities

UH)XeHepHbIA N 3KOHOMUYECKUU aHanu3
3Heprocbeperarowmx MeponpuUATUn

Mop pepakunei C. Pepocosa

YyebHoe nocobue ans MarucTepckon nporpammel
"MHHOBALWUOHHBIE TEXHONOIrUn B COEPE
OQHEPTOCBEPEXEHUA U 9KONOMMMYECKOIo KOHTPOINA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
TEMMNYC
“ObyyeHne
B TEYEHWE BCEW XU3HU U
mMaructpartypa B obnactu
VHHOBALMOHHbIX TEXHOMOTUM
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GREEN MASTER”
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‘ Textbook for the Master Programme \

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Kornilov

Environmental Safety and
Energy Sustainable Development

dkonornyeckasa 6e3onacHoOCTb
M 3HeproycTonumBoe pasBuTue

Mop pepakuueii H. KopHunosa

YuebHoe nocobvie ans MarncTepPCKoi NporpaMmb!
"MHHOBALMOHHbIE TEXHONOIrn B C®EPE
OHEPTOCBEPEXEHUA U 9KONMOTMYECKOIoO KOHTPONA™

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

Mpoekt
TEMNYC
“ObyyeHue
B TEYEHWNE BCEW KNU3HN 1
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- GREEN MASTER”
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GreenMA /
w Textbook for the Master Programme W

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by V. Semenov

Practical Application of
Energy Saving Technologies

MpakTuyeckoe npumMmeHeHue
3HeprocbeperaroLnUX TEXHONMOrnNn

Mop pepakuven B. CemeHoBa

YyebHoe nocobue Ans MarMcTePCKo Nporpammb|
"MHHOBALIMOHHBIE TEXHONOTUN B CPEPE
QHEPITOCBEPEXEHWA U SKONOrMYECKOIo KOHTPOMA™

Project
TEMPUS
“LLL Training and Master in
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Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”
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GREEN MASTER”
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GreenMA

‘ Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by Y. Panov

Modelling Technological and
Natural Systems

MoaenunpoBaHue NpUpoAHbIX
M NPOMBbILLSIEHHbIX CUCTEM

Moga pepakumen HO. MaHoBa

YyebHoe nocobue Ans MarucTepcKoi nporpaMmib
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Project
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Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
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# Textbook for the Master Programme /

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by A. Musaio, L. Mozerova

Glossary for GREENMA Project

Mmoccapun npoekta GREENMA

Mop pepakuueit A. Mycaiio, I1. MosepoBoii
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Tempus -

PARTNERSHIP AND COOPERATION AGREEMENT

“NETWORK INTRA RUSSIAN-EUROPEAN UNION SMART COMMUNITIES ON

SHARED SUSTAINABLE DEVELOPMENT.
GREENMA NETWORK”

AMONG THE CONSORTIUM MEMBERS OF TEMPUS “GREENMA” PROJECT

1.

2
3
4.
5
6

10.

11.

12.
13.
14.
15.
16.
17.

UNIVERSITY OF GENOA (UNIGE), Italy;
TAMBOV STATE TECHNICAL UNIVERSITY (TSTU), Russian Federation;
URAL FEDERAL UNIVERSITY n.a. BORIS ELTSIN (URFU), Russian Federation;
VLADIMIR STATE UNIVERSITY n.a. STOLETOVS (VLSU), Russian Federation;
STAVROPOL STATE AGRARIAN UNIVERSITY (SSAU), Russian Federation;
VORONEZH STATE UNIVERSITY OF ARCHITECTURE AND CIVIL
ENGINEERING (VSUACE), Russian Federation;

TYUMEN STATE UNIVERSITY OF ARCHITECTURE AND CIVIL
ENGINEERING (TSUACE), Russian Federation;

IVANOVO STATE UNIVERSITY OF CHEMISTRY AND TECHNOLOGY
(ISUCT), Russian Federation;

NORTH OSSETIAN STATE UNIVERSITY n.a. K.L. KHETAGUROV (NOSUK),
Russian Federation;

D. MENDELEYEV UNIVERSITY OF CHEMICAL TECHNOLOGY OF RUSSIA
(MUCTR), Russian Federation;

PERM NATIONAL RESEARCH POLYTECHNIC UNIVERSITY (PNRPU),
Russian Federation;

IVANOVO STATE POLYTECHNIC UNIVERSITY (IVSPU), Russian Federation;
CITY UNIVERSITY OF LONDON (CULUK), United Kingdom;

SILESIAN UNIVERSITY OF TECHNOLOGY (SUTPL), Poland;

UNIVERSIDAD DE ALICANTE (UDAES), Spain;

INSTITUTE OF ENERGY SAVING (INES), Russian Federation;

FEDERAL SERVICE ON CUSTOMERS' RIGHTS PROTECTION & HUMAN
WELL-BEING (ROSPONVL), Russian Federation;
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18. UNION OF CONSTRUCTORS OF SVERDLOVSK REGION (UCOSR), Russian
Federation;

19. TAMBOV REGIONAL ADMINISTRATION (TRA), Russian Federation;

20. TICASS CONSORTIUM (TICASS), Italy;

21. ENERGOMERA JSC (ENERG), Russian Federation.

In the framework of Tempus “GREENMA” Project on “Innovative Technologies for

Environmental Monitoring and Energy Saving. Green Master” (530620-TEMPUS-1-

2012-1-IT-TEMPUS-JPCR), coordinated by the University of Genoa, hereinafter

referred to as the project, the consortium members institutions of the said project,
hereinafter referred to as the partners, being represented by their respective Rectors or

First Vice Rectors or Deputy Rectors for International Relations, considering that:

a) the partners are committed to carry out and foster actions aimed at the so-called
“Smart City”, in which solutions able to reduce pollution and save energy are
pursued;

b) the partners desire to provide the academic community (students, teaching staff,
researchers), in the EU Member States and in the Russian Federation, with a broad
range of curricula and unique learning, teaching and research experience in topics
related to the technologies for Environmental Monitoring and Energy Saving;

c) the partners wish to get a permanent feedback from relevant and outstanding
stakeholders on their own socio-economic environments;

d

=

the partners pursue to establish an EU - Russia network on shared sustainable
development, having three main outcomes:

i. to discuss the creation of cluster companies and other networking tools;

ii. to realize an integrated system for research, training and innovation;
ifi. to increase the competitiveness of the involved regions and to foster their

development;
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e) the partners intend to foster the positive experience of the project, and have a
mutual interest in creating and developing international cooperation agreements;
f) the partners are interested in: developing delivery of double degrees; internships
for students and graduates; master classes; mobility of students, teachers,
managers and researchers, in addition to meetings and possible convergence

processes towards joint integrated educational models;

=

g) the partners take commitment to promote original, sustainable and low-costs
projects, also proposed by third parties,

hereby agree as follows.

The partner n. 22, “NORTH-CAUCASUS FEDERAL UNIVERSITY” (NCFU),
Stavropol, Russian Federation, integrates the list of the participating institutions, in its
position of Russian University involved in Tempus project “GREENCO - Green

Computing and Communication” (530270-TEMPUS-1-2012-1-UK-TEMPUS-JPCR),

having aims and objectives similar to the GREENMA ones.

Article 1. Aims and objectives
The Parties commit to spread the common values defined by the GREENMA project
with specific reference to Environmental Monitoring and Energy Savings. The non-
university members of the GREENMA project consortium express their commitment
to foster work experience actions targeted to the GREENMA graduates.
By the present agreement, the Parties undertake to:

a) organise joint study programmes, destined for the development of study
courses at the various levels, including for purposes of awarding a double
degree;

b) promote scholarship for research / training development in the partner
universities and institutions, also for brief periods;

¢) increase the exchange of professors, researchers, students and technical -

administrative personnel;
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d) enhance co-operation in the field of scientific research, through collaboration in
activities of particular scientific interest, as well through the possibility of
exchange of experiences in the use of particularly complex technical and
scientific equipment.

The Parties take commitment to pursue Smart Cities & Communities (SCC) vision of
sustainable urban and territorial development. Based on this vision, European Union
and Russian Federation institutions should be places of advanced social progress and
environmental regeneration, as well as places of attraction and engines of economic
growth based on a holistic integrated approach in which all aspects of sustainability
are taken into account.

The parties take commitment to cooperate across the areas of energy, transport,
environment, and information & communication, in order to accelerate the
deployment of innovative technologies, organisational and economic solutions to
significantly increase resource and energy efficiency, improve the quality of life and
drastically reduce greenhouse gas emissions in urban areas. Multi-sectorial,
international collaboration, specialized knowledge and relevant expertise from many

different organizations is in fact vital to make Smart Cities a reality.

Article 2. Implementation agreements

The present agreement defines the general rules for its execution and for the
governance of the relations within the said partnership. In order to achieve the
objectives indicated in Article 1, specific implementation agreements shall be prepared
for defining and ruling working programmes or other actions, on a reciprocal basis,
both at bilateral and multilateral level. Such agreements shall be submitted for the
approval of the respective competent bodies of the Parties involved in such actions
and will be aimed at developing the following actions:

1. integrated didactic and scientific activities, including the development of

Teachers’ mobility for brief and intensive periods of visit; =
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2. integrated Study Programmes for students, graduate and PhD students to enrol
for study periods, training and specialization courses in partner Universities’
excellence structures;

3. starting up of new joint study courses degree and PhD degree with double
value or Master and specialization courses;

4. increase of joint research activities, also among affiliated work groups of the
partners;

5. reciprocal expertise mobility flows aimed at delivering master classes lectures
on subjects suggested by the hosting University;

6. delivering of training modules to be attended by employees of the stakeholders;

7. development of database reporting data and info relevant on environmental
protection and energy savings.

The said implementation agreements shall:

- quote that the specific working programme or action is implemented in the

framework of the present agreement;

- besent in copy to the coordinator of the above-mentioned Tempus project.

Article 3: Contact persons

A support office is designated to oversee and facilitate the implementation of any
further agreement stipulated pursuant to the present agreement. Such office is the
International Relations Service (SRI) of the University of Genoa, mail:
<intstrat@unige.it>.

For the definition of coordination and supervision of the present agreement and/or
setting-up of more specific programmes and actions, the partners shall refer to a
Steering Committee. This Committee shall be composed by the contact persons of the
above-mentioned Tempus project partners, by the head of the above-mentioned

support office (SRI) and by the Vice Rector for International Relations of the University

of Genoa, who shall act as coordinator of the Steering Committee. Z/’\L({
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Article 4. Exchange of personnel
In order to achieve the contents of Article 1 and the development of the specific
implementation agreements, exchanges of partners’ personnel may be planned, in
accordance with the terms of the following paragraphs.
University personnel maintain, to all intents and purposes, the status of employees of
their home university.
In general terms, travel costs, mobility expenses, board and lodging have to be paid
by the home university or by specific funds available for this purpose.
In accordance with the principle of reciprocity and with the regulations in force in the
Institutions involved, the host university can pay further remuneration to the
university personnel for additional lessons, seminars and conferences.
The Parties involved shall assist in arranging for permissions for approved staff to
enter and leave the Countries concerned, whenever necessary for the implementation

of this agreement.

Article 5. Exchange of students

During the exchange period, the students, under conditions of reciprocity, are exempt
from tuition fees and contributions in the host university, except for teaching and
training courses having particular provisions.

Travel costs as well as board and lodging expenses have to be paid by students
attending integrated study programmes. The home university may contribute to these
expenses, provided specific funds are available for this purpose. The host university
shall assist students in finding accommodation, as well as allow them access to

canteens and other services provided by the university to its own students.

Article 6. Duration, termination, renewal

This agreement shall come into effect upon the signature of all the Parties.
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The date of the last signature thereof taking precedence. This agreement shall remain
in effect for five years. No tacit renewal will be allowed at the expiry of this Agreement.
Each Party may terminate this agreement by serving six months” written notice and
supplying adequate motivation for termination. Any activity in progress at the
moment of termination or expiry of this agreement shall be completed in accordance
with the conditions established in the activity's specific implementation agreement.
The termination of this agreement, for any reason, should not influence the status of
delegated student to each University or hinder them from continuing their studies for
the desired qualification.

Each University shall implement this agreement according to the executive procedure
determined by the concerned academic boards.

Amendments to this agreement can only be made after consultation and written
mutual consent by all the Parties.

In the event of renewal of this agreement, the Parties may confirm, amplify or modify
the objectives of this agreement and the methods of implementation, subject to the

approval of the respective competent bodies.

Article 7. Intellectual property rights

Ownership of the technical and scientific results produced by this agreement shall,
unless established differently by a specific implementation agreement, be assigned to
both Parties. In accordance with their respective legislations, the Parties shall take all
reasonable steps to protect and promote the value of such results. In the event of results
produced through separate research initiatives, the intellectual property rights of these
results shall belong to the Party where the results are obtained, unless otherwise
previously agreed.

In order to promote the marketability of the results obtained, the implementation

agreements shall also establish ex ante the procedure to be adopted in the face of
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possible claims to property rights made by personnel belonging to one of the Parties
or by those in contact with such personnel.

All the partners listed in the preamble have equal right to use the GREENMA
trademark as registered and recognized by the competent Russian Federation’s

authorities.

Article 8: Confidentiality of Information
The Parties shall take all reasonable steps not to divulge to third parties any
confidential data or information acquired in relation to or in the carrying out of the

activities foreseen by this agreement.

Article 9: Costs, assistance and support

With the aim of carrying out the activities foreseen by this agreement, the Parties shall
raise the necessary economic resources within the limits of and in accordance with
legislation in force in their countries. Each Party shall provide, in accordance with their
respective laws and regulations, all necessary assistance and support to visiting
students, teaching staff, researchers, and technical and administrative personnel as
established in the specific implementation agreements mentioned at article 2.

The costs related to the initial stipulation of the network will be on charge of the

GREENMA project budget.

Article 10: Safety
As regards safety in the workplace for visiting members of staff of the partner
University, where the host University belongs to an EU Member State, the host
University shall conform to applicable European Union legislation; where the host
University belongs to a non-EU Member State, the host University shall conform to

applicable national legislation.
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Article 11: Insurance
In accordance with the applicable provisions in force of their respective countries, both
Parties shall verify the insurance cover, including healthcare, of participating
personnel.
Where the implementation agreements set forth in Article 2 foresee scientific and
laboratory activities, such implementation agreements shall specify the details of

insurance cover.

Article 12: Handling of Personal Data
The Parties shall handle and store data held on computer and on hard copies relating
to the carrying out of the activities foreseen both by this agreement and the
implementation agreements set forth in Article 2 in accordance with their applicable

national legislations.

Article 13: Incompatibility
The Parties declare that none of the personnel participating in the activities foreseen
by this agreement find themselves in a situation that might give rise to incompatibility
or conflicts of interest pursuant to applicable national legislations and that the related

provisions of such legislations shall be respected at all times.

Article 14: Disputes and Final Provisions
The Parties consider this agreement as a declaration of intent that does not have the
legal force of a formal legal contract. The Parties agree therefore, wherever possible, to
seek an amicable resolution of any dispute.
The specific cooperation initiatives described shall be started only if sufficient
economic resources are available; no Party shall be obliged to participate in or develop

an activity for which external or internal resources are not already available.
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The resolution of any disputes arising during the carrying out of any executive project
as referred to in Article 2 shall conform to the provisions established in the project's
specific implementation agreement. In all cases, the present agreement shall apply
solely to the extent it does not contradict applicable national legislation.

The present agreement is issued in English language and signed in original by each
party. The Parties receive one copy each. If either party wants to issue a version of this
Agreement in a language other than English, and in case of inconsistency of

interpretation, the English text shall prevail over the language texts.
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