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SCIENTIFIC PRIORITIES OF NEW ENVIRONMENTAL PROGRAM

The article discusses the scientific priorities in the preparation of the new environmental education
program developed by an international team of scientists and university professors, as well as employers.
The priorities of research in the field of environmental science are concentrated in 17 Goals of Sustain-
able Development, which determine the development prospects and indicators for achieving progress in
the field of ecology and society until 2030. The growing global threats associated with climate change,
energy, water and food security, biodiversity conservation and ecosystem restoration require new solu-
tions and the integration of the entire global community to train qualified specialists meeting the re-
quirements of international education standards. Modern environmental education is an interdisciplinary
system of knowledge in the field of fundamental and applied tasks in environmental research, aimed at
students acquiring practical skills and competencies for the integrated solution of environmental man-
agement and sustainable development issues on a national and global scale.

Analysis has been carried out the relationship of scientific environmental priorities with the mission
and goals, as well as learning outcomes of the Environmental Program. Scientific and technical achieve-
ments in the field of renewable energy sources, energy and resource saving, environmentally friendly
technologies in agriculture and industry became the basis for creating such courses as “Green Economy”,
“Green Technologies”, “Renewable Energy”. The experience of the Reading University and Cumbria
University (Great Britain) in applying scientific priorities and the achievements of modern research in the
field of environmental services, forecasting the future and environmental project is used in the develop-
ment of new academic disciplines and programs of educational and research practices.

Key words: scientific priorities, environmental science, sustainable development goals, ecosystem
services, environmental project, educational program.
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JKaHa 5KOAOrMsIAbIK, HaFAapAAMaHbIH, FbIAbIMM 6ACBIMABIKTapbI

Makanaaa FaAbIMAAP MEH YHMBEPCUTETTIH NPodeccopAapbl, COHAA-aK, >KyMbIC Gepyliuiaep To6bl
a3ipAereH KopluaraH opTaFa apHaAFaH >kaHa 6iAiM Gepy GaraapAaMacbliHbiH FbIAbIMU GaCbIMABIKTapbI
KapacTbipbiraAbl. KopluaraH opTa TypaAbl FbIAbIM CaAACbIHAAFbl 3epTTEYAEpAiH 6acbIMABIKTApbI
TypakTbl AAMYAbIH 17 MakcaTbiHa HerizaeAreH, oaap 2030 >XbIAFA AEMIHT 3KOAOIMS XK8He KOoFam
CaAaCbIHAAFbI YAEPICKe KOA XKeTKi3y yiliH AaMy GoAalLak, KepiHiCi MeH KepCeTKilTepiH aikbIHAANADI.
KAMMAaTTbIH, ©3repyi, aHepreTuka, Cy >KeHe asblK-TYAIK Kayinci3Airi, GM0aAyaHTYPAIAIKTI cakTay >koHe
IKOXKYMEAEPAI KaAMbIHA KeATipyre GarAaHbICTbl >kahaHAbIK KayinTep >kahaHAbIK, KaybIMAACTbIKTbIH
XaAblKapaAblk, GiAiM 6epy CTaHAAPTTapbIHbIH TaAaNTapblH KAHaraTTaHABIPATbIH GIAIKTI MamMaHAapADI
AAsipAQy YLLUIH KaHa LWeWiMAEPAI XXeHe MHTerpaumsiHbl KaxkeT eTeai. Kasipri 3amaHfbl 3KOAOTUSIABIK,
6iAiM Gepy — KopluaraH opTaHbl Gackapy >kaHe TyPaKTbl AaMy MOCEAEAEPIH YATTbIK JKOHE SAEMAIK
ayKbIMAQ KeLeHA TYpAEe Liewy YLWiH MPaKTUKaAAbIK, AAFAbIAAD MEH Ky3bIpeTTiAikke OarblTTaAFaH
DKOAOIMSIABIK 3epTTeyAepPAEri ipreAi >keHe KOoAAaHOAAbI MIHAETTED CaAACbIHAAFbI MOHAPAABIK, GiAim
>KyHeci.

FbIABIMM BKOAOTUSIABIK, HACBIMABIKTapAbIH MUCCUSCbI MEH MIHAETTEPI, COHAAM-aK, 3KOAOTMUSIAbIK,
GarAapAaMaHbl 3epTTey HaTUMXeAepiMeH e3apa 0aAaHbICbIH TaAKbIAAMABL. JKaHapTbiAATbIH 3Heprus
Ke3Aepi, aHepreT1Ka >XaHe Pecypc YHEMAEY, ayblA LLAPYALLbIAbIFbIHAQ YKOHE OHEPKACINTEri SKOAOTUSABIK,
Ta3a TEXHOAOIMAAAP CAAACbIHAAFbI FbIABIMU-TEXHUKAABIK, XeTICTikTep «XKacblA 3KOHOMMKa», «XKacbiA
TexHoAOrMsIAap», «KaHapTbIAQTbIH 3HEPrus Ke3Aepi» CUSKTbl KypCTapAbl Kypy YuWiH Heriz GOAAbI.
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FolAbIMM 6ACBIMABIKTAPABI XKOHE 3KOAOTMUSIAbIK, KbI3METTEP CaAACbIHAAFbl 3aMaHayu 3epTTeyAepAiH
JKETICTIKTEPIH KOAAaHyAa PeamHr >xeHe Kymbpust yHuBepcuTeTTepiHiH Texipnbeci (YAbIOpUTaHMs)
OKY >X8He 3epTTey MpakTMKaAapblHblH OafAapPAAMAChIH X8HEe XaHa MeHAEPAI KypacTbipy 6apbIiCbiHAA
KOAAQHBIAQABI.

TyHin ce3aep: FbiAbiIMKM HACBIMABIKTAP, KOpLUaFaH OpTaHbl KOpFay, TypakTbl AaMy MakcaTTapbl,
3KOXKYMEAIK KbIBMETTEP, IKOAOTUSIAbIK, )k06a, OiaiM Oepy BaraapAamachl.
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Hay4Hble npuopuTeTbl HOBOKM NPOrpamMmbl MO OKPY>XKaroLLel cpeae

B cTatbe pacCMOTpeHb! HayUHbIE MPUOPUTETbI B MOATOTOBKE HOBOW 06pa3oBaTEAbHOM NMPOrpamMMbl
Mo oKpy>Kalolein cpeae, pa3paboTaHHON MEXXKAYHAPOAHbIM KOAAEKTUBOM YUYeHbIX W NpernoasaBaTeAeit
YHUBEPCUTETOB, a Takxke pabotoasarteaeit. [MpuopuTETbI MCCAEAOBaHWMIA B 06AACTM Hayku 06
OKpY>KaloLlen cpeape COCPeAOTOYeHbl B 17 LIEASX YCTOMUMBOIO Pa3BMTUS, KOTOPble OMPeAeAsioT
NepCrneKkTUBbI Pa3BUTHS U NMOKa3aTeAM AAS AOCTMXKEHMUS Mporpecca B 06AaCTM 3KOAOTUM M 06LLeCTBa
50 2030 roaa. Pactyuime raob6anbHble Yrpo3sbl, CBS3aHHbIE C M3MEHEHMEM KAMMATA, SHEPreTMYeckon,
BOAHOM U MPOAOBOALCTBEHHOM 6E30MaCHOCTbIO, COXpaHeHMeM G1opasHO06pa3ns U BOCCTAHOBAEHMEM
3KOCUCTEM, TPEBYIOT HOBbIX PELLEHUI U MHTErpaLmu BCEro MMPOBOro coobluecTtBa AAS MOAFOTOBKM
KBaAMULMPOBAHHBIX CMELMAaAMCTOB, OTBEYAIOLLMX TPeOOBaHNIM MEXKAYHAPOAHbIX 06pPa30BaTeAbHbIX
ctaHaapToB. CoBpeMeHHOe 3KOAOorMyeckoe o00OpasoBaHMe — 3TO MEXAMCUMIMAMHApHas cucTema
3HaHMI B 00AACTM (PYHAAMEHTAAbHbIX M TMPUKAAAHbBIX 33Aa¥ MO MCCAEAOBAHMSAM OKpY>KatoLen
CpeAbl, HarpaBAeHHas Ha TMpUoOpeTeHMEe CTYAEHTaMM MPAKTUUECKMX HABbIKOB M  KOMMETEHLMI
AAS KOMMAEKCHOIO peLleHnst BOMPOCOB 3KOAOIMMYECKOro MeHeAXKMEHTA M YCTOMYMBOIrO pasBUTUS B
HauMOHAABHOM U FTA0OBaAbHOM MacLLTabax.

bbiA MpoBeAEH aHaAM3 CBSA3M HayUHbIX MPUOPUTETOB C MUCCUEN M LIEASIMM, @ TaKXKe pe3yAbTaTamMu
06yueHnst 06pa30BaTEAbHOM MPOrPamMMbl MO 3KOAOTUM. HayuHo-TeXHMUYeCKMe AOCTUXKEHUSI B 06AACTH
BO306GHOBASIEMbIX MCTOUYHMKOB 3HEPrvM, BHEPro- U PecypcocOEpesKeHms, IKOAOTMUECKM UMCTbIX
TEXHOAOTMI B CEAbCKOM XO3SICTBE M MPOMbILLAEHHOCTM CTaAM OCHOBOM AASI CO3AQHUS TakKMX yUeOHbIX
KYPCOB, KaK «3eAeHasl SKOHOMMKa», «3eAeHble TEXHOAOTUM», «<BO306HOBASIEMbIE MCTOYHMKN SHEPTUM».
OnbIT yHMBepcuTeToB Peantra n Kambpus (BeankobpuTaHms) B NPUMEHEHUM HayUHbIX NPUOPUTETOB
M AOCTMXKEHUI COBPEMEHHbIX MCCAEAOBaHUI B 0OAACTM 3KOAOTMYUECKMX YCAYT, MPOrHO3MPOBAHMS
OYAYLLErO M 3KOAOTMUYECKOrO MPOEKTUPOBAHUS UCMOAb3YETCS MpW pa3paboTKe HOBbIX Yy4eOHbIX

AVCUMIMAMH 1 NMPOrPaMM YUYeOHbIX M MCCAEAOBATEAbCKMX MPAKTUK.
KAtoueBble CAOBa: HaydHble MPUOPUTETbI, Hayka 06 OKpy>Kalolen CpeAe, LeAM YCTOMYMBOro
Pa3BUTKSI, SIKOCUCTEMHbIE YCAYTM, SKOAOTMUYECKMIA MPOEKT, 06pasoBaTeAbHas NporpamMma.

Introduction

Science is the driving force behind educa-
tional reform, ensuring its development and qual-
ity growth. Based on scientific importance and the
search for optimal ways of regulating the environ-
mental problems of our time, relying on the latest
achievements in the field of environmental manage-
ment. The international team of scientists and teach-
ers developed a new educational program on envi-
ronmental science for Bachelor’s level of education.

The growing global threats associated with cli-
mate change, energy, water and food security, biodi-
versity conservation and ecosystem restoration re-
quire new solutions and the integration of the entire
global community to train qualified specialists, who
meet the requirements of international education
standards (McIntosh M. at al., 2008: link).

For the first time, under the State order, the
development of educational and methodological
documentation for the training of bachelor-
ecologists in Republic of Kazakhstan in English
has been carried out. The Chief drafter of the
Program was the leading university — Al-Farabi
Kazakh National University (KazNU). The staff of
the UNESCO Chair for Sustainable Development
of the Faculty of Geography and Environmental
Sciences of the KazNU won the open competition
of the Ministry of Education and Science of the
Republic of Kazakhstan and received the right
to create a working group from foreign and
domestic experts for the qualitative development
of such a program. The working group included
representatives:

— Well-knowing universities in Europe, among
the TOP 200 universities in the World, such as:
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Reading University, Middlesex University and
University of Cumbria from United Kington;
Polytechnic University of Valencia from Spain;
Porto Polytechnic Institute from Portugal; The
University of Urbino from Italy;

— Kazakhstan universities, with bachelor-
ecologists program training: Seifullin Kazakh
Agro Technical University; NARHOZ University;
National  Laboratory = Astana,  Nazarbayev
University;

— Foreign and Kazakhstan companies and
enterprises as a stakeholders interested in qualified
specialists in this field: Environment Europe Ltd,
Oxford from United Kingdom; The Republican
Scientific Production and Information Center
“KazEcology”; Scientific Engineering Center of the
National Engineering Academy of the Republic of
Kazakhstan “Oil and Gas”; LLP “Marine Biology”;
Institute of Polymer Materials and Technology from
the Republic of Kazakhstan.

The educational program focuses on the global
nature and the paramount importance of solving
environmental problems for Kazakhstan and the
entire world community in the 21st century in
accordance with the Sustainable Development Goals
adopted by the Paris Agreement in 2015. Research
priorities in environmental science are focused on
17 sustainable development goals, which shape
development prospects and indicators for achieving
progress in ecology and society until 2030 (The
Millennium Development Goals Report, 2015: link;
About the Sustainable Development Goals-17SDGs,
2015: link).

Goals, leaning outcomes and novelty of the
Environmental Program

Modern environmental education is an
interdisciplinary system of knowledge in the field of
fundamental and applied environmental problems,
aimed at students acquiring practical skills and
competencies for the integrated solution of issues
of environmental management and sustainable
development on a national and global scale.

At the same time, the increasing
internationalization of the labor market makes
demands for the quickest integration of Kazakhstan’s
environmental education into the international
educational system, contributing to the improvement
of the professional competitiveness of graduates,
their multilingual and cultural adaptation.

The scientific priorities of the new ecological
program for the bachelor degree were determined
by foreign and Kazakhstan experts as a result of a
discussion at an International Workshop in Almaty
in June 2018 (Figure 1).
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Mission and goals of the Environmental
Program. The mission of the Educational
Program is to train specialists in the field of
ecology and environmental protection, equipping
them with expert knowledge and implement
activities that ensure the rational use of natural
resources and meet sustainable development
goals. The goal of the Educational Program is to
create a new generation of practitioners able to
work a various sectors of economy, such as the
industry, agriculture and services, related to the
processing of raw materials, industrial wastes, to
conduct basic scientific research in the field of
environmental protection.

Key  Performance  Indicators  of  the
Environmental Program. Students are expected
to complete education in 4 years. Studying
component is 131 credit units; total with practices
are not more than 154 credit units. The amount
of the undergraduate program are 18-19 credit
units in one academic year. The program offers
two options: governmental scholarship and fee-
based. It is practice oriented, is taught in English
language. Assigned qualification: Bachelor of
Natural Science in the field of Environmental
Science.

According to the outcomes of the program,
graduation alumni can work in state, non-
governmental and international organizations,
research institutions involved in the analysis and
forecasting of changes in the state of environment
for various industries, agriculture sector and services
(Tanybaeva et al., 2019: 132).

Learning outcomes of the Environmental
Program. This program is expected the several
learning outcomes:

Stable understanding of the fundamentals of
ecology that determine the interaction of living
organisms with their habitat; modern concepts
and strategies for the sustainability of human
development and sustainable development goals;
consequences of anthropogenic human activity on
the environment; major groups of pollutants, their
migration routes, transformation and accumulation
in ecosystems; chemical transformations of
pollutants in the environment.

To evaluate, monitor and predict the state of
the environment; to identify the main hazards to
human habitat and assess the risk of their accuracy;
to perform environmental monitoring and apply
environmental protection technologies, plan and
manage environmental activities of enterprises,
and analyze the effectiveness of the environmental
activities.
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To have understand of the biosphere evolution,
the boundaries of the biosphere and specific features,
the regularities in the formation of vegetation and
soil cover, the key links biological and geological
cycles of substances, the theoretical foundations for
the sustainability of ecosystems and the biosphere
as a whole; legislation in the field of environmental
protection.

To develop analytical skills to assess
environmental situation at global, regional and
local levels; modern methods of field, laboratory
and instrumental research, physical-chemical and
biological methods.

Successful use of professional English.

To apply knowledge and methods of
environmental impact assessment (EIA) as a result
for developing natural resources and implementation
of environmental risk analysis of environmental
measures, calculating levels of hazardous and
harmful factors in the habitat, determining the
environmental characteristics of atmospheric air,
hydrosphere, and soil.

To analyze, systemizing and generalizing of
information in the field of environmental protection
and rational nature management for the inquiries
and analytical reviews.

To be capable to carry out on the path of
continuing independent learning, accursing
additional expertise in the field of environmental
protection and environmental management.

To be able to work effectively in a team, to find
compromise with collective opinion. There are to
possess positive communicative skills based on
the principles of citizenship and tolerance. To be
understand multiculturalism in a modern global
society, to continue independent learning at the
end of the curriculum, to expand their knowledge
based on information technologies, R&D and
R&T.

To be ready to act rationally and independently,
guided by their scientifically grounded conclusions,
observations and experience obtained because of
cognitive professional activity.

To analyze multifaceted information of
the environment, correctly formulate relevant
conclusions and conclusions in English and foreign
languages.

To promote a healthy lifestyle, to use sociological
knowledge and modern methods of research; to be
able to plan the time, prioritize, observe the deadlines
for the completion of work independently.

The novelty of the Environmental Program.
It is directed in the preparation of undergraduate
students in international education standards -
based on credit-modular technology of education,
taking into account the variability and diversity of
elective modules (optional disciplines), which is of
particular value for employers.

The novelty of the Program is characterized by
the following:

Application of the world’s best educational
practices and recommendations of scientists from
foreign universities;

Focusing on scientific environmental priorities
in curriculum development;

Competence-based, practice-oriented approach
focused on learning outcomes and based on the
interdisciplinary nature of environmental knowledge
and the needs of employers;

Use of project-based and student-centered
learning technologies;

Creation of innovative educational and
methodological support in English, which is
confirmed by the introduction of up to 60% of
new subjects recommended by foreign scientists,
domestic specialists and employers into the
curriculum (Tanybaeva et al., 2019: 133).

Results and discussion

Analysis of modern environmental science
priorities allowed introducing new innovative modules
into the educational program: “Integrated Ecosystem
Management”,  “Applied  Green  Economy”,
“Adaptation to Climate Change”, “Environmental
protection” and disciplines: “Global environmental
challenges and Sustainable Development Goals
(SDGs)” , “Environment and Humans”, “Land
Management”, “Water Resource Management”,
“Sustainable Resource extraction”, ’Green Economy”,
”Green Technologies”, ”’Renewable Energy”, ”Climate
Change”, “Urban Studies (Urbanistic)”, “Ecosystem
Services”, “Environmental Project” and others.
Scientific innovations of the educational program
provide in-depth training in mathematical processing of
information data and computer modeling, in expanding
the skills of conducting technical calculations and
forecasting in environmental risk assessment and
waste management, which justifies the inclusion in the
curriculum of the following disciplines: “Environmenal
GIS”, “Mathematical modeling in ecology”, ”"Methods
and models of waste management “and others.
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The scientific priorities of the new environmental
program focus on a comprehensive study of SDGs.
All disciplines of the educational program, to
one degree or another reveal various aspects of
achieving these Goals. A key training course was
“Global Environmental Challenges and Sustainable
Development Goals (SDGs)”. Scientific and
methodological developments for this discipline
were prepared at the Department of Natural Science,
University of Cumbria, UK, by the Research Director
of the Center for National Parks & Protected Areas,
Professor Ian Convery . By the end of the study,
students should be able: to discuss critical issues
facing sustainable development with reference to
the UN Sustainable Development Goals (SDGs);
to link SDGs to a range of global environmental
challenges; demonstrate a deep understanding of
the complexities inherent in achieving sustainable
development. The scientific basis of the course is the
analyze complex interrelationships between human
wellbeing, poverty and ecology, including cause /
effect relationships across scales from the local to
the global and placing the issues within the wider
debates surrounding sustainability. Students must
learn to understand value and critically analyze
the various approaches of different disciplines
and points of view in social and natural sciences
to the problem of human needs and ecology. This
scientific approach introduces the main challenge
of sustainable development: the need to balance
the economic, social, and environmental costs and
benefits of development, both for people living now
and for future generations (Adams W.M., 2009:
8-10).

This unit focuses on the relationship between
environment and development, and the tensions
that can exist in that relationship. Above all, this
session emphasizes environmental and development
challenges must be tackled together if there is to be
any hope of understanding — or meeting — the UN
SDGs (Stepanyan et al., 2013: 96-100).

Among the scientific priorities in the study of
environmental science and sustainable development,
the issue of providing water and water security
is of great importance. Integrated Water Cycle
Management is a management system based on all
types of water resources within the hydrographic
boundaries, which combines the interests of various
industries and the levels of usage. It involves all
interested parties in decision-making, promotes
the efficient use of water, land and other natural
resources in the interests of sustainable ensuring
with requirements of nature and society in water
(Meyer et al., 2014:225).

Clean, accessible water for all is an essential
part of the world and there is sufficient fresh water
on the planet to achieve this. However, due to bad
economics or poor infrastructure, millions of people
including children die every year from diseases
associated with inadequate water supply, sanitation
and hygiene. Water scarcity, poor water quality and
inadequate sanitation negatively affect food security,
livelihood choices and educational opportunities for
poor families across the world. At the current time,
more than two billion people are living with the
risk of reduced access to freshwater resources by
2050, at least one in four people is likely to live in
a country affected by chronic or recurring shortages
of fresh water. Drought in specific afflicts some of
the world’s poorest countries, worsening hunger
and malnutrition. Fortunately, there has been great
progress made in the past decade regarding drinking
sources and sanitation, whereby over 90% of the
world’s population now has access to improved
sources of drinking water. To improve sanitation
and access to drinking water. It is necessary
increase investment in management of freshwater
ecosystems and sanitation facilities on a local level
in several developing countries within Sub-Saharan
Africa, Central Asia, Southern Asia, Eastern Asia
and South-Eastern Asia (UN — Water, 2016: link).

To achieve the SDGs, different countries of the
world are intensively developing environmental
energy strategies, conducting scientific developments
in the field of renewable energy sources. The focus
of the educational program is aimed to studying
energy in ecological systems, energy for sustainable
development.

Students will be able analyze the complex in-
terrelationships underpinning energy and environ-
mental challenges. They will do this across scales
from the local to the global and will place the issues
within the wider debates surrounding sustainability.
Using a case study approach, they will critically ap-
praising a variety of sources of information, includ-
ing academic literature, activist publications, gov-
ernmental reports and internet sources.

Energy is central to nearly every major chal-
lenge and opportunity the world faces today. Ac-
cess to energy for all is essential, even it will be for
job, security, climate change, food production or
increasing incomes. Working towards this goal is
especially important as it interlinks with other Sus-
tainable Development Goals. Focusing on universal
access to energy, increased energy efficiency and
the increased use of renewable energy through new
economic and job opportunities is crucial to creating
more sustainable and inclusive communities and re-
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silience to environmental issues like climate change
(Tomain, 2011: 300-302).

At the current time, there are approximately
three billion people, who lack access to clean-cook-
ing solutions and are exposed to dangerous levels of
air pollution. Additionally, slightly less than one bil-
lion people are functioning without electricity and
50% of them are found in Sub-Saharan Africa alone.
Fortunately, progress has been made in the past de-
cade regarding the use of renewable electricity from
water, solar and wind power and the ratio of energy
used per unit of GDP is declining. However, the
challenge is far from being solved and there needs
to be more access to clean fuel and technology and
more progress needs to be made regarding integrat-
ing renewable energy into finite se applications in
buildings, transport and industry. Public and private
investments in energy also need to be increased and
there needs to be more focus on regulatory frame-
works and innovative business models to transform
the world’s energy systems. This lecture and ac-
companying seminar will consider the key issues
relating to SDG 7 and GECs; we will Critique SDG
7 targets and further actions required, including re-
formulating the SDG targets to better reflect global
challenges/realities (Rasul, 2014: 38-45; Zhang
Ming et.al., 2013: 125-132).

Scientific and technological advances in
the field of renewable energy, energy and resource
saving, environmentally friendly technologies in
agriculture and industry have become the basis
for the creation of such training courses as,”Green
Economy”,”Green Technologies”,”Renewable
Energy” (Mukund, 2006:61-392).

Green Economy is considered as the basis
for environmental management and sustainable
development on a global and national scale. Learning
outcomes of these courses focused on:

Systematize international experience and
describe modern concepts of the green economy;

Understand the current problems of depletion of
traditional resources and the need to introduce the
principles of “green economy” and environmentally
friendly technologies to reduce anthropogenic
impact on the environment;

Explain the role of the “green economy” in
combating climate change in the world and the
Republic of Kazakhstan, describe the mechanisms
for reducing greenhouse gas emissions;

Analyze the tasks and measures to ensure the
“green economy” with environmentally friendly
technologies to reduce air pollution based on
alternative energy sources, sustainable use of water
resources and transport;
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Evaluate ways to improve resource conservation
and energy efficiency, waste management methods,
as well as the technology of “green” chemistry and
biology, agriculture;

To possess methods and technologies for ana-
lyzing the effectiveness of environmentally friendly
energy production for the formation of priorities and
setting specific objectives of the green economy in
order to ensure sustainable development;

Use this knowledge to solve specific profession-
al problems in the introduction of environmentally
friendly technologies, in particular, the principles
of the “green office” for the implementation of the
mechanisms of “green economy” (Concept for the
transition of the Republic of Kazakhstan to a “Green
economy”, 2013: link).

Based on the experience of Reading Uni-
versity and the advice of our colleague from the
UK, Professor Martin Lukac, a new course of
discipline”’Environment and Humans” was intro-
duced into the Curriculum. Discipline summarizes
current trends in the interaction of society and na-
ture, studies of permissible anthropogenic pressures
and the diversity of ecosystem services, environ-
mental protection technologies and attributes of
ecosystem sustainability.

Ecosystem services are the benefits provided
by ecosystems that contribute to making human life
both possible and worth living. Examples of eco-
system services include products such as food and
water, regulation of floods, soil erosion and disease
outbreaks, and non-material benefits such as recre-
ational and spiritual benefits in natural areas. The
term ‘services’ is usually used to encompass the
tangible and intangible benefits that humans obtain
from ecosystems, which are sometimes separated
into ‘goods’ and ‘services’. Some ecosystem ser-
vices involve the direct provision of material and
non-material goods to people and depend on the
presence of particular species of plants and animals,
for example, food, timber, and medicines. Other
ecosystem services arise directly or indirectly from
the functioning of ecosystem processes. For exam-
ple, the service of formation of soils and soil fertility
that sustains crop and livestock production depends
on the ecosystem processes of decomposition and
nutrient cycling by soil microorganisms.

An ecosystems approach provides a framework
for looking at whole ecosystems in decision-mak-
ing, and for valuing the ecosystem services, they
provide to ensure that society can maintain a healthy
and resilient natural environment now and for future
generations. An ecosystems approach is a way of
looking at the natural environment throughout your
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decision making process that helps us to think about
the way that the natural environment works as a sys-
tem. In doing so we will also be thinking about the
spatial scale of your interactions with the natural en-
vironment, the range of constraints and limits at play
and the people involved in supplying and receiving
ecosystem services and benefits. Carrying out eco-
nomic valuation of the ecosystem services involved
will help us to incorporate the value of the natural
environment in decision-making (Primmer et al.,
2015:160-163; Costanza et al., 2017: 2-11).

It is interesting of the position of scientists in the
UK regarding models and modelling approaches to
predicting likely future, the development of scenar-
ios and their use in policy formation. To understand
what the changes are likely to be, we use three-di-
mensional climate models, or General Circulation
Models (GCMs). By changing the greenhouse con-
centrations in these GCMs, we can build scenarios
of future climates. It is important to recognize that
these scenarios are not predictions — they are sim-
ply “plausible futures”. Some climate variables are
better simulated by GCMs than others. That is, we
can be more confident about some variables, such as
sea-level rise and temperature, and less confident of
others such as wind and rainfall. Uncertainties ex-
ist in model outputs. Some are irreducible, for ex-
ample, we are uncertain about how we will live in
the future, will economies continue to be fossil fuel
based, or will they move strongly towards renew-
able energy sources? It is important to remember
that model outputs provide a future that is likely for
variables such as temperature and plausible for oth-
ers for which there is less certainty, but not neces-
sarily one that will occur (Aherna et al., 2014: 256;
Bull et al., 2016:100).

Modeling ecosystem services is closely related
to another topic of this discipline “Predicting the
future”. The course explores how theory develop-
ments, together with past data analysis are used to
create models of Earth sub-systems and how these
are used to create scenarios depicting possible fu-
tures. The students are engaged with global circula-
tion models, crop and forest models, as well as the
principles of demographics and economic forecast-
ing. General circulation models (GCMs) are essen-
tial tools for climate studies. Agricultural models
are mathematical equations that represent the reac-
tions that occur within the plant and the interactions
between the plant and its environment. Key tech-
nology applied to the modelling of climate, crop,
natural systems, human society will be discussed,
and their usefulness as well as pitfalls highlighted.
Forest growth models are important tools within re-

search to investigate and understand key ecosystem
processes and to support forest management deci-
sions. Sustainable forest management requires de-
tailed information on tree growth and forest dynam-
ics, including structural development, biodiversity
indicators, and effects of disturbances. Economic-
demographic models are designed to describe in for-
mal terms the main effects of demographic change
on economic activity and those of economic activity
on demographic change. The goal of these models is
to forecast how the linked population-economy sys-
tem will evolve over time, provide insights into the
effects of policy change, or both. The main original
purpose of these models was short-run forecasting,
but they also could give policy-makers insights into
the effects of policy changes without the need to car-
ry out those changes. Formal economic-demograph-
ic models for developing countries were designed
to illuminate the interaction between population
and other variables in the development process and
evaluate the consequences of various policies on
economic and demographic variables (Bonan et.al.,
2018: 28-32; Hengeveld et al., 2017:256).

The requirements of Foreign and Kazakhstani
employees (Stakeholders) are taken into account in
the formation of the academic discipline “Environ-
mental Project” and the content of educational pro-
grams of the Educational Internship, Practice Train-
ing, Pre-Graduation Internship.

The effective application in work of the expe-
rience gained within the walls of the university is
the key to successful and productive work. That is
why, at the meeting with main Stakeholders the Di-
rector of Company “KazEcology” A.A. Skakov un-
derlines that it is important not only the baggage of
university knowledge, working skills in information
networks, with databases and computer programs,
but above all the ability to analyze, professionally
reflect research results in reports and projects.

Ecological project is the process of justifying
and assessing the environmental impact of facilities,
either specifically projected to change the unfavor-
able properties of the human environment (natural
and fabricated landscapes), or objects of direct en-
vironmental value. There are projects of landfills
for solid household and industrial wastes, sewage
sludge deposition devices, as well as projects to cre-
ate reserves, national parks, reserves (Massey, 2011:
18-21).

Conclusions

Generally, the practical significance of the
educational program “Environmental Science”
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is extremely high and is aimed at training highly
qualified specialists in ecology and sustainable
development, organizing and conducting compre-
hensive environmental protection measures in the
national, regional branches of the economy, as well
as working in international organizations and for-
eign companies.

Sustainable consumption and production is
about promoting resource and energy efficiency,
sustainable infrastructure, and providing access to
basic services, green and decent jobs and a better
quality of life for all. Its implementation helps to
achieve overall development plans, reduce future
economic, environmental and social costs, strength-
en economic competitiveness and reduce poverty.
At the current time, material consumption of natu-
ral resources is increasing, particularly within Asian
counties. Countries are also continuing to address
challenges regarding air, water and soil pollution
(Yolles M et.al., 2014:15-19).

Science and manufacturing are an important
driver of economic development and employment.
At the current time, however, manufacturing value
added per capita is only US$100 in the least devel-
oped countries compared to over US$4,500 in Eu-
rope and Northern America. Another important fac-
tor to consider is the emission of Carbon Dioxide
during manufacturing processes. Emissions have

decreased over the past decade in many countries
but the pace of decline has not been even around the
world. Technological progress is the foundation of
efforts to achieve environmental objectives, such as
increased resource and energy-efficiency. Without
technology and innovation, industrialization will
not happen, and without industrialization, develop-
ment will not happen. There needs to be more in-
vestments in high-tech products that dominate the
manufacturing productions to increase efficiency
and a focus on mobile cellular services that increase
connections between people (About the Sustainable
Development Goals-17SDGs, 2015: SDG9, link).

Given the above areas of human development,
identified for 17 SDGs, the scientific priorities of
new environmental program are green economy and
renewable energy, innovative resource-saving tech-
nologies and environmental protection, ecosystem
services and socially responsible environmental de-
sign, etc.

A scientifically based approach in the choice of
disciplines, a benchmark for innovative achieve-
ments in the field of ecology and sustainable devel-
opment, the use of the training experience of for-
eign scientists and taking into account the views of
employers form the basis for the successful imple-
mentation of the environmental program in Kazakh-
stan’s universities.
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