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DESCRIPTION OF COURSE

Discipline studies chemical, physical, geological and biological processes that are regulating the
composition of the environment, biogeochemical cycles in their interaction with living matter
through the biological systems of the Earth in time and space. The course includes the laws of
the chemical composition formation of the ecosphere; principles of biogeochemical zoning,
biogeochemical provinces and endemic diseases in them; theories of the origin of life, ways and
types of biogenic and anthropogenic migration of chemical elements; methods for predicting
chemical transformations of pollutants; mechanisms of isotope fractionation with living matter;
the role of living matter in the geochemical processes of hypergenesis and crust weathering;
biogeochemical patterns based on methods of chemical indication of the environmental state;
transformation of xenobiotic.

Competencies of the educational programme:

Integral competency (IC): The ability to solve complex specialized problems and solve
practical problems in the field of ecology, environmental protection, and sustainable
environmental management, which involves the application of basic theories and methods of
science about environments that are characterized by complexity and uncertainty of conditions.

General competences (GC):

GC1. Knowledge and understanding of the subject area and professional activity
GC8. Ability to conduct research at the appropriate level
GC10. The ability to evaluate and ensure the quality of performed works.

Professional (special) competences (PC):

PC2. Ability to critically understand basic theories, methods and principles of natural sciences.
PC 3. Ability to understand basic theoretical concepts regulations, concepts and principles of
natural and of social and economic sciences.

PC7. Ability to monitor and evaluate current condition of environment based on analytical
monitoring data.

Program learning outcomes (PLO) of the educational programme:

PLO 3. Understand the basic concepts, theoretical and practical problems in the field of natural
sciences, which are necessary for analysis and decision-making in the field of ecology,
environmental protection and balanced nature management.

PLO14. Be able to create texts, make presentations and messages for professional audiences and
the general public with observance of professional integrity and impossibility plagiarism.

PLO18. Combine the skills of independent and teamwork to achieve results with an emphasis on
professional integrity and responsibility for decision-making.

PLO19. Increase the professional level by continuing education and self-education.

PLO21. To be able to choose optimal methods and tools for research, collection and data

processing.
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STRUCTURE OF COURSE

Chapter

Hours
(lectures/labs)

Results of learning

Tasks

Grading,
scores

The fall semester, the 4" year of study

Module the 1*'. Biogeochemical characteristics of the ecosphere composition

Chapter 1.
Introduction. The
object of research
and the goal of
the discipline.
Life origin on the
Earth: hypotheses
and experimental.

4/6

Know the subject and objectives
of the course; areas of
environmental issues related to
biogeochemistry; modern ideas
about the biochemical aspects of
the life origin on the Earth
(Oparin-Holden  theory, RNA
theory; progress in creating
"artificial" life forms; safety in the
chemical laboratory;

Be able to work and analyze
scientific and educational
literature on the subject;

Gain practical skills and be able
to apply methods and equipment
of rapid analysis on the example
of determining the content of
active chlorine. pH in drinking
water; statistical processing of
experimental results.

Lab works
processing and
its defending;
online testing
on Elern
platform

7

Chapter 2. The
ecosphere,  the
chemical
elements and
biogeochemical
laws

4/4

Know different approaches to the
formulation of the biosphere
concept in terms of its chemical
structure and laws of function;
Understand the role of living
matter as the main driving force
of chemical transformation of the
biosphere; the reasons for the
existence of different types of
classification of bioactive
elements; biogeochemical
functions of living matter.

Apply quantitative laws (eg,
Redfield atomic ratio, Le
Chatelier principle) for
environmental forecasts;

Gain practical skills to perform
analyzes of natural  water
pollutants (total iron content,
nitrates)

Lab works
processing and
its defending

Chapter 3.
Biogeochemical
zoning and
endemic diseases

8/6

Know the basic concepts of
biogeochemical  zoning  and
biogeochemical chains according
to Kowalski; types and causes of
typical endemic diseases,
especially in Ukraine;

Understand the consequences of
the anomalous distribution of
chemical elements in the
hydrosphere and lithosphere on

Lab works
processing and
its defending;
Module
control test

20




the functioning of living matter;
methods of prevention and
treatment of endemic diseases;

Gain practical skills of analytical
determination of the content of
fluorides, calcium, and
magnesium in natural waters, the
abnormal distribution of which is
the cause of endemic diseases.

Total the 1%
module

16/16

34

Module the 2°: Biogeochemical cycles of the main bioactive chemical elements

Chapter 1.
General notions
about
Biogeochemical
cycles. Features
of sediment and
gaseous
biogeochemical
cycles.
Biogeochemical
barriers.

12/10

Know classification,
chemical, and
processes founded of
biogeochemical  cycling; the
energy sources for the realization
of the biogeochemical cycling;
the experimental proofs of
chemical elements cycling in
ecosphere; how to apply chemical
processes for the organization of
biogeochemical barriers dor the
prevention of migration of
pollutants  (acid-basic,  clay;
RedOx barriers etc.).

Understand the experimental
proofs of alive matter role in
cycling of chemical elements;
degree of anthropogenic pressure
into biogeochemical cycles; why
different  scientists give the
various guantitative assessment of
pools, fluxes, exchange and
reserve funds;

Gain practical skills of analytical
determination of caffeine content
in beverages and foods (as
psychoactive heterocyclic
compound of Nitrogen);
determination of active oxygen
content and phosphates (as
anthropogenic  pollutants  of
natural ~ waters) in  laundry
detergents and bleaching agents.

physical,
biological

Lab works
processing and
its defending;
online testing
on Elern
platform

16

Chapter 2.
Chemistry of
preservatives as
xenobiotics

2/4

Know the theoretical foundations
of application and chemical
mechanism of natural and
artificial preservatives in food,
cosmetic, pharmaceutical, wood-
processing and other branches;
their  classification; risks of
Xenobiotic preservatives
application;

Understand the risks for human
health of preservatives using; but
why modern foods, cosmetic

Lab works
processing and
its defending;
Module
control test

20




goods, medicine drugs etc., are
impossible to safe  without
preservatives;

Apply the knowledge of
preservative safety and risks in
everyday life;

Gain practical skills of analytical
determination of preservative
E220 content (Sulfur dioxide) in
foods and  grape-contenting

drinks.
Total the 2d 14/14 36
module
Total of a semester 70
Exam 30
Total for course 100
ASSESSMENT POLICY
Policy regarding Assignments submitted after the deadline without valid reasons

deadlines and results: | will be graded lower. Resitting of modules will be allowed with the
permission from the lecturer and in the presence of valid reasons
(e.g. medical reasons).

Academic honesty Cheating during tests and exams is strictly prohibited (including
policy: the use of mobile devices). Coursework and research papers must
contain correct citations for all sources used.
Attendance policy: Class attendance is mandatory. In case of objective reasons (such

as illness or international internships), individual learning may be
allowed (in online format by the approval of the dean of the
faculty).

SCALE OF ASSESSMENT OF STUDENT KNOWLEDGE

Student rating, National grade based on exam results
points exams credits
90-100 excellent passed
74-89 good
60-73 satisfactory

0-59 unsatisfactory not passed
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