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When Ideas Become Deeds
Chemical Education and
Sustainable Development
in Russia

by Natalia P. Tarasova

A
fter the United Nations “Earth Summit”—held
in June 1992 in Rio de Janerio, Brazil—the
phrase “education for sustainable develop-

ment” became known to the general public for the
first time. A major reason for this was chapter 36,
“Promoting Education, Public Awareness, and
Training,” of Agenda 21, a pathbreaking document
that was adopted by more than 178 governments at
the conference. Agenda 21 is a comprehensive plan of
action to be taken globally, nationally, and locally by
organizations of the U.N. system, governments, and
major groups in every area in which humans impact on
the environment.1 As chapter 36 states, education is
indispensable for achieving sustainable development. 

Following the adoption of Agenda 21, contributions
to increasing education, public awareness, and train-
ing in sustainable develop-
ment were made by the U.N.
Commission on Sustainable
Development (CSD) at its
sessions, by the U.N.
General Assembly at its
Special Sessions (1997), and
at the World Summit on
Sustainable Development
(WSSD) (Johannesburg,
2002).

In 1996, the CSD adopted
an International Work
Program on Education,
Public Awareness, and Training for Sustainability in
order to give added impetus and visibility to this
theme. The Work Program encouraged the identifica-
tion and sharing of best practices and the forging of
linkages with the Work Program on Changing
Production and Consumption Patterns. This lead to a
call for the review of national education policies and
the integration of education and awareness into
national strategies and plans for sustainable develop-
ment. These were the events that inspired the D.
Mendeleyev University of Chemical Technology of

Russia to organize the first international conference
on Chemical Education and Sustainable Development,
in Moscow in October 2000.

The objective of the conference was to discuss
experiences with education for sustainable develop-
ment in the field of chemical education. Specifically,
the conference reviewed the implementation of rec-
ommendations from Agenda 21 and discussed how to
develop innovative methods of chemical education
and how to increase the involvement of educators in
sustainable development. It was stressed that chemi-
cal education can be effectively used for this purpose
because chemistry is a fundamental science and pro-
vides a scientific basis for a variety of technologies in
different branches of industry. 

The conference was supported by IUPAC, UNESCO,
the Ministry of Education of the Russian Federation,
the Russian Academy of Sciences, and the Russian
Chemical Society. More than 250 participants from 10
countries discussed the following themes at 4 sym-
posia and 2 plenary meetings: chemical education and
technical progress, chemical education and environ-
mental problems, chemical education and human
health, and chemical education and food problems.

One output of these discussions was the recogni-
tion that chemical sciences
should play a very positive
role in sustainable develop-
ment, contributing to
improvements in quality of
life for present and future
generations. At the same
time, conference partici-
pants agreed that without
proper control, human-
made chemicals have the
potential for enormous
negative impacts. So,
enlightened management

of the chemical sciences is necessary to ensure that as
the field advances, the effects are beneficial to
humanity as well. 

An analysis of the history of Russian engineering
education provides some compelling lessons. At the
beginning of the twenty-first century, Russia cele-
brated 300 years of engineering education, its foun-
dations having been laid by Peter the Great, who
issued the order to organize the School of
Mathematics and Navigation Sciences. This school
trained not only military engineers, but also the civil
engineers needed for the transformation of feudal
Russia into an industrial country. Scientists from1. www.un.org/esa/sustdev/documents/agenda21/index.htm
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Europe, mainly from Germany, were invited to help
establish the Russian educational system. So, it is easy
to understand why for quite a long time Russian engi-
neering was modeled on German higher technical
schools.

During the former Soviet Union’s periods of indus-
trialization and construction of the centrally planned
economy, higher engineering education was subject
to quite strict state control as far as the content and
the performance of teaching were concerned. The
state maintained strict control over the content of
curricula and the structure of education in general.
The in-depth specialization of graduates and their
placement in jobs was the responsibility of the state
ministries and the higher institutions themselves. Such
an approach resulted from the fast growth of industry
and the beginning of the Cold War. The goal was “vic-
tory at any price.”

In today’s modern world, it is quite obvious that
such an approach cannot be put into action and
would lead nowhere. The strategy of sustainable
development is the only alternative. The new tech-
niques and technologies in all branches of material
goods production make it evident that the role of

engineers is becoming even more important.
The problems of the rational use of natural

resources, energy conservation, protection of the
environment, prevention of technological accidents,
and risk management all require the active participa-
tion of engineers, with their particular knowledge and
skills. So the goal of education must be to train spe-
cialists within a holistic life paradigm, so that they can
be responsible citizens. The special role of engineer-

Chemistry
Clearing House

L
ast year, a Chemistry
Clearing House (CCH) was
established at the

Mendeleyev University of Chemical
Technology of Russia (see Sep-Oct
2003 CI, p. 19). The project and its
underlying ideas are starting to
render tangible outcomes. 

The project goals include the
adaptation and dissemination of
educational materials and peda-
gogical practices recommended by
IUPAC, to teachers in Russia and
countries of the Commonwealth of
Independent States (CIS). Since
chemical education problems are
mostly regional and differ signifi-
cantly depending on country and
territory, IUPAC is expected to
mostly supplement the efforts of
national chemical societies and to
facilitate the coordination of infor-

mation exchange. The CCH hopes
to provide schools and universities
with information on new trends in
chemistry education and how to
adapt these ideas locally. 

In the context of this IUPAC proj-
ect, the Task Group Chairman Elena
S. Gryzlova attended the
Mendeleyev Congress, held in
September 2003 in Kazan. Dr.
Gryzlova made an oral presentation
describing the project, and dis-
played a poster titled “Realization
of Scientific Education Ideas in
Chemistry Education.” Around the
same time, a seminar for teachers
was organized on micro-chemical
experiments. The seminar was
taught by Prof. John Bradley on the
premises of the Chemical
Technology University. Bradley’s
presentation was translated into
Russian and a more practical Q&A
session was held on how to con-
duct microchemistry in the school
classroom and laboratory. During

the event, teachers were asked to
fill out a questionnaire regarding
their specific needs and their inter-
est in foreign methods of teaching
chemistry.

An important impetus for this
project is the educational reform
that is taking place in Russia. Of
particular relevance are two pro-
grams: one called Development of
Unified Educational Informational
Media (2001-2005) and another
called Integration of Science and
High Education in Russia for 2002-
2006. CCH can provide significant
help meeting the goals of these
programs by accomplishing the fol-
lowing:
• documenting the educational

programs of Russia and other
countries, from primary schools
up through universities

• disseminating foreign method-
ological literature to teachers
who have no easy access to the
information available in most

When Ideas Become Deeds
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chemists should be mentioned, because environmen-
tally friendly technologies and green chemistry could
provide real help in the transition to sustainability.
While today this is well understood in Russia, the idea
gained further momentum when representatives of
industry and university professors at the conference
formulated these goals into a specific recommenda-
tion of the international conference.

After the disintegration of the former USSR, two-
thirds of the Soviet Union’s technical universi-
ties, which educate 2.8 million students,
remained part of the Russian Federation. Of
the approximately 220 000 pedagogic staff,
13 700 were Doctors of Science and 115 000
were Candidates of Science. Practically all the
leading engineering schools remained in
Russia, including chemical engineering
schools.

During the 1990s, the Russian government took
steps to improve the system of educational manage-
ment. Several laws have been adopted for this pur-
pose, including the Law on Education (1992, amended
in 1996) and the Federal Law of the Russian
Federation on Higher and Post-Higher Professional

Education (1996). Thus, a legislative base was created
for the functioning of higher education. Later, the con-
cept of federal educational standards was developed
and adopted. This set of standards describes the min-
imum knowledge compulsory for graduates to obtain
the state diploma of higher education. A system of
licensing of educational activities, attestation, and
state accreditation of institutions of higher education
was put into effect. The attempt to copy the Western

system of public attestation and accreditation
failed.

These measures led to the development of
university autonomy and to an increase in the
academic mobility of students. The multi-level
system of education (Master of Science and
Bachelor of Science) started to develop
alongside the traditional training of engineers.
With academic freedom, higher institutions

may choose the form of training most suited to their
regional conditions. Not all of them have chosen the
European system of Master of Science and Bachelor of
Science degrees. Nevertheless, in the second edition
of the Federal Educational Standards (adopted in the
2000) one can find sets of specializations for Bachelor

Chemical Education and Sustainable Development in Russia

“university” cities, such as
Moscow, Sankt-Petersburg, or
Kazan

• advocating chemical scientific
education at every level and edu-
cational strategy coordination
between Russia and CIS

• supporting the development and
dissemination of new educa-
tional technologies, including
distance education

While the Internet is still not
widely accessible in some Russian
schools, the CCH initiated the devel-
opment of a Web site designed to
make translations and other rele-
vant materials more easily available.
The first documents will include
publications from the Ministry of
Education of the Russian
Federation regarding chemical edu-
cation and integration of science
and education, the translation of the
most recent IUPAC Committee on
Chemistry Education (CCE) chair-

man’s report to the IUPAC Council
(Ottawa, August 2003), other infor-
mation concerning CCE and its sub-
committees, and translation of
selected articles from Chemical
Education International, such as
“Systemic Approach to Teaching
and Learning Chemistry,” by A. F. M.
Fahmy and J. J. Lagowski. 

Among others, contacts have
been formalized with the
Department of General Education of
Ministry of Education of RF (Russian
Federation), the Department of
International Cooperation of
Ministry of Education of RF, the
Research Institute of Russian
Academy of Education, the
Scientific Research Institutes of
Russian Academy of Sciences.

Several publications papers
related to this project have been
submitted for publication or will
soon be published in Khimiya:
Metodika Prepodavaniya (Chemistry: 
Methods of Teaching Chemistry),

Khimiya v Shkole (Chemistry in
School), and Chemical Education
International. An abstract has been
submitted for a presentation at the
Sixth International Symposium
“TECHNOMAT & INFOTEL,” to be
held in Bulgaria, in September
2004. A proposal titled
“Organization of Consulting
Methodological Center on
Chemistry Education” has been
submitted to a contest on innova-
tive ideas, concepts, projects, pro-
grams, and technologies,
sponsored by the Russian
Educational Forum. 

For more information, contact Elena S. Gryzlova

<ncrc@geokhi.ru>. The task group expresses contin-

ued interest in obtaining from chemistry teachers all

over the world, descriptions of methodological and

pedagogical experiences that could serve teachers in

Russia and the CIS.

w w w . i u p a c . o r g / p r o j e c t s / 2 0 0 1 /

2001-003-5-050.html

U.N. Division
for Sustainable
Development.
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of Science and Masters of Science degrees as well as
for “diplomated engineers.”

Through these types of degrees, the idea of widen-
ing the profile of training has been realized. All engi-
neering and technological specialties are grouped
under the umbrella of “Techniques and Technologies.”
For example, instead of 37 special-
ties in chemical technology, as
there used to be in the late 1970s,
now there are only 5 branches.
Technical specialties in environ-
mental protection are grouped
under “Protection of the
Environment,” with the qualifica-
tion “engineer-ecologist” on the
diploma. According to the recom-
mendations of the international conference,
“Environmental Chemistry” is a compulsory course for
the engineer-ecologists. Since 2000, several summer
schools have been organized at D. Mendeleyev
University to teach young university teachers the
innovative methods of teaching.

In 1995, D. Mendeleyev University of Chemical
Technology became the first school in Russia to
organize a Department for the Problems of
Sustainable Development. Later, following the recom-
mendations of the international conference, D.
Mendeleyev University created the Institute of
Chemistry and the Problems of Sustainable
Development (2000), which now includes the College
for Rational Use of Natural Resources, the Department
of Sociology, Department of Risk Assessment and
Risk Management, and the Department for the
Protection of the Producers’ Rights (dealing with leg-
islation of chemicals, the chemical industry, and envi-
ronmental regulation).

Research is a compulsory component of contem-
porary higher education in Russia. So, a number of
research universities have recently been organized to
collaborate with research institutes of the Russian
Academy of Sciences. As an example, Higher
Chemical College of Russian Academy of Sciences is a
part of D. Mendeleyev University. Through these
arrangements, students start working in the laborato-
ries of research institutes during their first year at col-
lege. By the time of graduation they normally have
several publications in national or international scien-
tific journals. Some of the results of the students’
research have found practical application in Russia
and abroad. Of course, those who are admitted to this

college are gifted students, winners of Chemistry
Olympiads or graduates of the Moscow Chemistry
Lyceum. As recommended by the international con-
ference, special courses have been offered to these
students, as well as to other students from advanced
colleges, on the problems of sustainable development

and environmental risk assessment
and management.

The technological approach to
the training of engineers-chemists
cannot prevail given current socie-
tal conditions. Higher school in
Russia is in a state of transition to
the new educational paradigm—
training specialists in a holistic way
of thinking. Engineers trained in a

holistic manner could give momentum to the practical
implementation of the concept of sustainable devel-
opment. The leading universities of Russia are suc-
cessfully moving in this direction. The educational
community of Russia is quite optimistic about the idea
of lifelong education for sustainable development, the
momentum having been given by the first interna-
tional conference on Chemical Education and
Sustainable Development four years ago.

Following WSSD recommendations, the U.N.
General Assembly, at its 57th Session (2002), decided
to adopt a decade of education for sustainable devel-
opment, starting in 2005. To define the goals and the
strategies for the decade, D. Mendeleyev University
decided to hold the Second International Conference
on “Chemical Education and Sustainable
Development” in November 2004. Chemists from all
over the globe who are interested in the contribution
of chemistry to the future of humankind should con-
tact the organizers; conference details may be found
at on the D. Mendeleyev University Web site at
<www.muctr.edu.ru>.

Natalia P. Tarasova <tarasnp@muctr.edu.ru> is the head of the Department for the

Problems of Sustainable Development at the D. Mendeleyev University of Chemical

Technology of Russia, in Moscow. She is also vice president of the UNESCO

Associated Center for Chemical Science and Education, a corresponding member of

the Russian Academy of Sciences, and a member of the IUPAC Committee on

Chemistry Education.

www.iupac.org/projects/1999/1999-035-1-025.html

www.muctr.edu.ru

The educational
community of Russia is
quite optimistic about

the idea of lifelong
education for sustainable

development . . .


