Damascus University
Faculty of Science

Department of
Environmental Sciences

(el drala
aslall A<
At aglal) and

Description of Curricula Taught in
Environmental Sciences Department in
Faculty of Science, Damascus University

3 e I 22 bl o3 3 05 @ oyl Carno

Cadnd Qe

First vear

d}y\ ad U’)\_))L

Ecology (2h Th+ 3h Prat)

Basics of environmental science, definition
of Ecology, living and non-living components of
the environment, environmental factors and
their effects on wvitals, ecosystem and its
components, food chains and food pyramid,
environmental groups, entrance to the major
environments 1in earth (aquatic environment,
forests, mountains, deserts), environmental
resources, environmental progressions, the
most prominent environmental problems like
(growing explosively and pollution), entrance
to types of pollution (air pollution, soil
pollution, water pollution).
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Mathematics & Biostatics (3h + 2h)

Information in algebra (nodal numbers,
disciples, chains, matrices), mathematical
analysis (Taylor theory of converting one and
several  variables, algebra  rays and
radioactivity analysis, differential equations),
statistics and probability (statistical methods
and objectives, statistical model, the principles
of probability theory, distribution recurring
theoretical, theoretical model, hypotheses
importance test, test-F, linear numerical
calculations).
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General Chemistry (2h Th+ 3h Prat)

Chemical calculations, checked chemical

reactions are associated with solutions, the
properties of gases, energy and its changes,
thermal chemistry and thermodynamics,

chemical bonds, the balance of acids and bases
In aqueous solutions, entrance to the
chemistry of water and air.
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General Physics (2h Th+ 3h Prat)

Temperatures and methods of
measurements, heat, heat transfer, ideal gas,
kinetic theory of gases, the principles of
thermodynamics, general concept in lights,
refractions and reflection on spherical surfaces,
static  electricity, electric current and
resistance.
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Environmental Economy (2h+ 2h )

Some fundamental economic concepts, the
relationship between the economy and the
environment, sustainability and sustainable
developments, the common goals,
environmental economics, economic costs of
environmental  problems, the economic
1mportance of taxes, the relationship between
environmental feasibility and investment, the
relationship between environmental protection
and total economics goals, ecological footprint
and environmental space, environmental
accounting disclosure and financial statements.
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Climatology (2h Th+ 2h Prat)

Introduction about the importance of climate
science and its impact on various fields of
science and its usefulness to various sections of
climate science, as well as the student learns
weather elements and instrumentation, the
course also covers the atmosphere and its
divisions, solar radiations and the factors
affecting it, temperature, barometric pressure,
drought, humidity ratio, clouds, weather
stations and types of codes, symbols and
climatic elements.
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General Geology (2h Th+ 3h Prat)

Identifying the components of the universe
and solar systems and various theories about
its formation and to get to know the inner
planet earth and the giant outer planets, and
studies the planets and its covers (solid, water,
gas and vital), identify metals and their
physical properties and classification methods
and the three main types of rocks (igneous,
sedimentary rocks and metamorphic) and
categorized methods, geological act of wind and
water, ground water, glaciers, seas, oceans,
swamps, geological processes affecting the
planet such as internal fast- moving such as
volcanoes, earthquakes, movement of the
Albanian mountain chains and continents
movements and finally studies the various
structures and geological structure resulting
from external and internal geological factors.
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Biology (1) (2h Th+ 3h Prat)

or plant life: student learns through this
course on the general characteristics of plant
cell, the molecular structure of the chemical
plant of the cell, and cellular energy exchanges,
genetics and plant evolution, morphology plant
( root and stem, leaves, fruits and seeds) ,
photosynthesis and respiration, plant diversity,
classification, and general concepts of scientific
terminology plant. And benefit the student
through the practical section of the course to
1dentify the components of the plant cell, plant
tissue and Onoaha and autopsied, and to
identify the plant savings. As well as access to
the genetic content of the cell and the stages of
mitosis .
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Biology (2) (2h Th+ 3h Prat)

or animal life: After the study of plant life,
students can start to identify the anatomy of
the animal cell, animal tissues simple and
compound kinds. And allocate part of the
course to study the foundations of animal
genetics and compare with plant genetics to
identify patterns of divisions in each. And
benefit the student through the practical
section of the course to identify the animal cell
components, and tissue types, and the practice
of some members of the anatomy of the
animal's body to get to know the basic organs.
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Plant Biodiversity(2h Th+ 3h Prat)

Concept, levels, indicators and importance of
biodiversity and its benefits, sources of threat
to biodiversity, factors and biodiversity
affecting causes and protection efforts, plant
biodiversity, different types of algae, fungi
.......... With reference to biodiversity in Syria
for different groups.
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Environmental Chemistry (2h + 3h)

Entrance of environmental chemistry,
environmental  systems, industrial and
environmental  chemistry, environmental
chemistry of colloids, surface active substances
and their effects, treatment of contaminated
water and contaminated soil, biological oxygen
demand, biological carbon demand.
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Pedology (2h Th+ 2h Prat)

The beginning includes development of this
science and its association with other basic
sciences, the importance of soil for all forms of
agricultural products, factors and forming
operation are identified, identification of soil
characteristics such as various natural colors,
texture, construction and total porosity,
permeability and real or virtual density and its
role in determining the physical properties of
natural soil, as well as identifying the chemical
properties of soil such as PH, cationic capacity
exchange, total carbonates and the proportion
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of dissolved salts, organic matter content....
and others , which affects the fertility of soil
productivity and efficiency.
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General Microbiology (2h + 3h)

Introduction  to  microbiology,  world
microbial diversity and its classifications,
nutrition and metabolism of microbes,
microbial molecular biology and genetics,
mutations, changes, coexistence and tuned
microbial diseases, food and industrial
microbiology, supported with practical courses
deals with sterilization, antiseptics, breeding
technology, microscopic examination of germs,
studying some properties of bacteria and
determining their quality, definition of
intestinal bacteria and others ...

(s 3+ (ki 2) rdalall Liagloms Sall e

cadinaiy (25 Sl allall ot chaslon g Sl I i

A Sl Ldiadl Lagdel dedliuly @by Sl 4
Ll L adball vie cudlilly cilally il (80,
Laghom g Salls I3l clgdasniay g Seall (ialiel) ¢ aslailly
Llusl cchelaall caianll Jslin ae and dacny cduelicall
il (i) bk salall del )l Gln cclawy]
oars Al aihall Geaall pasdll Gdladll adlall
Ayt dygrall adlall Clups clgiae 53 2asg adilall palsa

Animal Biodiversity (2h + 3h Prat)

Students  recognize the reality of
classification of most important divisions of
animal regality, animal mononuclear -cells,
sponges, echinoderms jaws, worms by its
different divisions, slugs, arthropods, half-
chordates, vertebrates: fishes, amphibians,
reptiles, birds, mammals; with a focus on the
most important groups of animal biodiversity
in Syria.
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Marine Biology (2h Th+ 3h Prat)

Introduction to marine science, the idea of
emergences of seas and oceans, ocean water,
marine ecosystem and its components,
principles of the divisions of marine organisms,
biological significance of some physical and
chemical properties of sea water, the nature of
relationships between marine biology, marine
food relations, nutrients and elements cycle in
the sea, planktons, particular marine
environments, nutrition methods of marine
organisms.
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Hydrogeology ( 2h Th+ 3h Part)

Water reservoirs and natural water cycle,
surface water (lakes, seas and rivers), aquifers
and water dynamics, water reservoir reserves,
levels and saturation levels, speed and
quantity of water pumping, sources of
groundwater and surface pollution and
disposal and treatment methods.
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Environmental Geology (2h + 2h)

Different concepts of environment and
introduction to different schools of
environment and ecosystem diverse, a mutual
relationship resulting from human impact on
environment or the impact of environment on
human beings, and identify all geological
processes (internal , external) and its relations
with geological hazards such as earthquakes,
volcanoes, storms, floods and land breakdown
(landslides), as well as the definition of
different types of natural resources (rocks,
metals), sources and types of environmental
pollution and various forms of waste disposal
resulting from quarrying operations, as well as
urban waste landfills or industrial wastes, and
determining of potable water supply (surface
and groundwater).
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Geographic Information Systems GIS
(2h Th+ 2h Prat)

Holistic view in GIS and decision support
mechanism, the basic components of GIS, data
and information in information systems and
types, database building in GIS, GIS
functionality, data  sources, design of
geographic database and strategies drawing,
practical examples of databases design,
derivation of scenarios and decision support
with a practical program for each of previous
themes using ARC-GIS program.
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Natural Disasters (2h Th)

Identify of all types of mnatural and
unnatural disasters, then recognizing the
natural disasters in detail and classifying
according to its origin and studying of all types
of natural hazards independently such as
meteoritic  falls, hurricanes and what
contributes of them like thunderstorms which
lead to institutional fires, dust storms or sand
storms, floods, landslides and types of
earthquakes and tsunamis and relating
factors, volcanic activity, climate change,
global warming and its effect of desertification,
drought; movement of sands dunes, erosion of
agriculture soils and what contributes of it
such as population migration and starvation.
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Plant Ecology (2h Th+ 3h Prat)

The influence of climatic factors (light and
heat) on plants, the effect of water, terrain, air
and wind on plants, topographic factors,
ground factors (soil characteristics), wvital
factors, ecosystem, human being and
environment, pollution impacts on plants.
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Pollution (in foreign language) (2h Th)

Air pollution, water pollution, soil pollution,
greenhouse effect or global warming, different
types of pollution: physical, chemical, biological
.. Such as thermal pollution, noise pollution,
electric pollution, radioactive contamination,
bacterial contamination, patterns of chemical
contaminations, pollutions impacts on living
organisms and human in particular.
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Astronomy and Atmosphere Dynamics(2h
Th)

Overview of astronomy importance in the
past and present, the basics of astronomy,
newton and kelper’s laws, solar systems, stars
and the origin of stars, galaxies, gigantic
explosion, wind and wind emergence and wind
influencing forces.
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Alternative Energies /1/ (2h + 3h)

Overview of renewable energies, wind
energy (wind atlas, wind rose, components of
wind turbine), solar energy (principle of P.V
cell, types and components of solar detector’s),
hydropower ( dams components and how to use
them), waves energy and tides energy.
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Environmental Geophysics (2h Th+ 3h
Prat)

Geophysical characteristics and uses,
magnetic methods, gravity methods, electric
methods (electrical resistivity methods, self-
latency method, charged mass methods),
seismic, refraction seismic and selsmic
reflectivity methods.
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Radiation and Radiobiology (2h Th+ 3h
Prat)

Radiation biology, a historical overview,
radiation sensitivity, physical fundamentals
of 1ionizing radiation 1impacts, 1onizing
radiation and its effects (both direct and
indirect) , modify cellular radiation sensitivity,
relative biological effects of ionizing radiation,
theoretical perceptions of radiations effect
mechanisms.
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Animal Ecology (2h Th+ 3h Prat)

The impact of abiotic factors (temperature,
humidity, light, salinity), animal organisms,
environmental parity, factors of environmental
organisms: ecology groups (biosphere,
ecosystem) system components and situations
of groups, growth form in groups, biotic factors,
major environments on earth from the
viewpoint of animal environment(fresh and
saltwater systems, forests, deserts,
mountains),production and productivity,
primary production and secondary production,
relations through food chains.
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Alternative Energies /2/ (2h + 3h)

Wind energy from an electric viewpoint,
biofuel energy and extraction mechanisms, bio-
fertilizers.
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Environmental Problems (in foreign
language) (2h Th)

The most  important  environmental
problems in the world, which are numerous
and varied, scheduled handles problems such
as: desertification, forests, water (drinking
water), global warming, biodiversity from the
standpoint of threats, population explosion,
poverty and other...
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Remote Sensing Applications (2h Th+
3h Prat)

Introduction of remote sensing and include
(the concept of remote sensing and its
definitions, the foundations on which 1t 1is
based, remote sensing techniques, the
components of digital images), sources of
information 1n remote sensing includes
(knowing the meaning of photos accuracy and
satellites in remote sensing ), analysis and
interpretation of satellite imagery which
includes (correcting errors and distortions of
satellite images, space image recognition and
its contents), remote sensing applications in
different majors of the environment and
environmental studies, environmental
protections, and the study of environmental
changes and the management and control of
natural disasters, such as typical examples of
the Arab organization ESCWA in subject of
(the role of remote sensing to monitor
desertification).
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Microbial Environment (2h + 3h)

Microbial groups in ecosystem, an overview
of the environment and microbial physiology,
the role of microorganisms in transferring
power, the mutual influence between
microorganisms and environmental elements,
biogeochemical cycles, environmental relations
in soil, microorganisms in the air, the role of
microorganisms in biosphere and the impact of
human activities, aquatic ecosystems, major
trends in ecological microbiology of water,

microbiology distribution and diversity in
marine and freshwater, factors affecting
microorganisms in water, vital terrestrial

chemical cycles, microbiological contamination
of water, liquid waste treatment, drinking
water treatment.
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Environmental Project(3h Prat)

The mechanisms of writing and preparation
of scientific research, and each student or
group of students are is/are assigned to look at
one of environmental issues especially national
ones under the supervision of a faculty
member from the college or other, this search
comes by visiting public and private
institutions to compile the necessary
information for the research as well as
searching for references that relate to the
subject of research and in the end of the
semester this research will be discussed by the
scientific committee.

(e 3) s gasa
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Fourth vear

A ) sl oo

Environmental Education (2h Th)

Environment and education, the concept of
environmental education, the characteristics
and forms of environmental education, the
family’s role 1in 1instilling environmental
education and protection, the kindergarten’s
role of environmental protection, the school’s
role of environmental protection, strategies for
teaching environmental education in schools,
environmental education and health for
children, the role of wuniversity of
environmental protection, profiles of the
environmental education development, the
effects of international conferences in the
process of environmental education,
environmental educations between hope and
reality.

(ki delu 2) ddud) Ll ) sde
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2l clashiy Adul)l Al e e clad cdiyl)
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Environment and Health (in foreign
language) (2h Th+ 3h Prat)

Air health, occupational health, air
pollution, work environment, occupational
diseases, ergonomics, stressor and adverse
psychological factors resulting from work
environment, small-scale industries, general
conditions and problems of life in rural areas,
sanitation and its harms.

(e 3+ ki 2) (Auia¥) Aallly) Aaally Asul) 4
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Environmental Legislations (2h Th)

Basics of law science, problems of
environmental protection, the concept of
environmental protection act, protection roles
of wild environment and aerobic environment,
human rights for a healthy environment in the
framework of national laws and international
conventions.

(@ Ao lu 2) :4id) Clayial) ) Ea
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14




Natural products (2h Th+ 3h Prat)

The 1dea of stereochemistry, sugar
compounds (monosaccharaides, disaccharides,
polysaccharides), fat/grease (concept and
types), nucleic acids (structure and types),
amino acids.

(hes 3+ @l Aol 2) :Lamlal) clatiall i

Ay Aalal) sl GGl dehill cbasl e 5,5
L) Gagell msead) (ool cloaseia)asnill o(RSis
(o=l

Environmenta Impact Assessment (2h
Th+ 3h Prat)

The environmental 1impact assessment
(definitions, objectives, methodology and
procedures), general information about the
project which requires a comprehensive
environmental evaluation or initial (criteria
used during conducting an environmental
assessment, projects that require a
comprehensive EA), executive instructions for
conducting EIA (terms and definitions such as
the expert, environmental statements,
screening criteria, EIA guidance for urban
development areas).

(e 3+ @i delu 2) Aud) il sk ke
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) peed) Apasll

Liquid and Gaseous Wastes Treatment
(2h Th+ 3h Prat)

the idea of physical, chemical and biological
properties of water, treatment of wastewater
contaminated with organic persistent
pollutants by photo catalytic oxidation
technology or by chemical coagulation
technology, treatment of wastewater
contaminated with chromium by technology of
electrocoagulation and electro flocculation,
reverse osmosis, ion exchange, adsorption on
the surface of activated carbon, water
treatment methods, modern techniques of
water treatment, types of gaseous pollutants
(nitrogen oxides, ozone, sulfur dioxide...),
sources of air pollution, methods of air
pollutants treatment (dust separation
methods, methods of separating gases).

3+ (i delu 2) dyjladly Al Clalial Aallea ke
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Sl Al 4 geand) clislally A skad) dasladl sliall Aallea
25kl Aadlal) oliall Aalles Ll canSiall gl (sl
slie Aallee (Jlasll pEAl Lldy dsdaell bl
aoilly A Al oK i Ladlall el
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Solid Waste Treatment (2h + 3h)

Solid waste types, solid waste disposal,
processing of household wastes, dangers of
solid wastes, agriculture waste treatment,
industrial waste treatment, medical waste
treatment, the international properties of
landfills , industrial ecology.

(e 3+ ki 2) :duball clalial) dallaa ia
Aallee cdabiall cblal) e alanll dalall claid) glgl
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Gl clilidl dalles o liall clilial alles el

Ao lial) 20 e

Environmental Toxicology (2h + 3h)

General introduction and definitions, types
of chemical contamination, heavy metals and
other 1norganic materials, metal toxins,
hydrocarbons, pesticides ( rodentcide ,
herbicide, insecticide and fungicide) , aflatoxins

(e 3+ G delu 2) i) agadl i
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Environmental Quality Systems (in

foreign language) (2h Th)

Definition of environmental management
systems, majors of environmental management
systems, terms and definitions( continual
improvement, auditor, corrective actions,
documents, environment, environmental
aspects, environmental impacts, environmental
policy, environmental performance,
environmental objectives, interested parties,
internal audit, nonconformity, preventive
actions, preventive of pollution, procedures,
records).

(i Ao lu)(Aaial) Aalll) L) Bagad) Aakis] ) j3a
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Environmental Quality and Safety (3h
Th+ 3h Prat)

This curriculum includes 1mportant
concepts associated with environmental
quality such as " ISO, environmental goal ,
environmental program, environmental policy,
environmental impact

and environmental performance ..... "

Student recognizes through this subject also
steps of the environmental quality , ISO 14001
elements , the need for international standards
, relationship between Iso and trade ,concept
of the Environmental Management System as
well as 1mportance of implementation of
"EMS" which meets ISO 14001 .

Furthermore, this subject sheds light on
benefits of registration to ISO 14001 and
ISO 14001: 1996 and ISO14001:2004

(e 3+ @l 3) oLty Al asall s
5eli€ o aian A€ o aDA e Qllhal) oy
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ORI ERIN

Graduation Project: (4h Prat)

Practical project, students recognize through
it the mechanism of real scientific searching
with help from a supervisor from or outside the
department.

the students choose a topic about a problem
of local environment , this problem will be
studied and evaluated in a scientific manner.

In the end of the year this scientific
research will be discussed with scientific
committee.
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