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Environmental Chemistry is an application of
chemical principles to the study of the
environment. It includes natural processes and
pollution problems related to air, water, and soil.
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A1l- Identify the components of suspension, water and land.
A2-Chemical reactions that occur in the atmosphere about various things, including small
and healthy influences.
A3- Industrial interactions and transformations that occur in aquatic environmental
meetings of various types of aquatic organisms and environmental conditions in those
areas.
A4- The commercial interactions and transformations that occur in the terrestrial
environment of the various materials related to terrestrial organisms.
A5- Carbon biogeochemical cycles for the elements nitrogen, phosphorus, sulfur and other
drivers

-6ldentify the interactions occurring between the components of the environment, soil,
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water, and air, and their chemical interactions, and acquire the skills of examining and
measuring chemicals in the air, water, and soil, and identify the most important
transformations that occur in various chemical substances.
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Oxygen cycle understand 4
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. student
Nitrogen cycle understand 5
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cal g - That the 2
student
Phosphor cycle understand 6
s the lesson
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Sl

Biochemical oxygen demand

That the
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understand
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Oil crease

That the
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understand
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Heavy metals

That the
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understand
s the lesson
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Metal cycle

That the
student
understand
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Mercury and Lead

That the
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understand
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12

Air pollution ..1st lect.

That the
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understand
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13

Oladal

Air pollution ..2nd lect.

That the
student
understand
s the lesson

14

Mid exam

15

Mid

course Examination

Water pollution..1st lect.

That the
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understand
s the lesson

2

1

Water pollution ..2nd lect.

That the
student
understand
s the lesson

Olaial

Tigris River

That the
student
understand
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Pollution study case..1st

That the
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Pollution study case..2nd
lect.
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understand
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Waste Stabilization Pond
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understand
s the lesson
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Recommend level
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understand
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Oil Pollution...1

That the
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understand
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Pollution study case..2nd
lect.
Oil Pollution...2
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understand
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Environmental Chemical
Analysis

That the
student
understand
s the lesson

2 12

Water supply

That the
student
understand
s the lesson

13

Oladal

Raw water Treatment,
Sewage

That the
student
understand
s the lesson

2 14

Final exam
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FUNDAMENTALS OF AQUATIC
CHEMISTRYby Manahan, Stanley E
(2000)

Chapters are in Bailey et al. Chemistry
of the Environment, 2nd ed., 2002.
ENVIRONMENTAL CHEMISTRY by C.
Baird, et al., (4th Edition), W. H.
Freeman and Company, New York,
2009.I1SBN-13: 9781429201469, ISBN-
10: 1429201460.

SOLUTIONS MANUAL TO ACCOMPANY
BAIRD ENVIRONMENTAL CHEMISTRY
(4th Edition), W. H. Freeman and
Company, New York, 2009.ISBN-13:
9781429210058, ISBN-10: 1429210052.

() i) gl all

INTRODUCTION TO GREEN CHEMISTRY by
A. S. Matlack (2nd Edition),CRC Press, New
York, 2012. ISBN-13: 9781420078114.
Environmental Chemistry - Sharma and
Kaur

Environmental Chemistry — Mannhan
.2020
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Introduce to matrix because the Matrices have wide applications in Al Hall salall Calaa)

engineering, physics, economics, and statistics as well as in various

branches of mathematics. Matrices also have important Slaaly)lly Cluall le (2 Al jall gl sally

applications in computer graphics, where they have been used to
represent rotations and other transformations of images.

The aim of this course is to give an introductory course on basics
concepts of multi objective function analysis, to teach limit, partial
derivative, multi-integral concepts and their applications.

To develop problem solving skills and understanding of Advance
calculus theories through the application of techniques.
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Activities are given in detail in the section of "Assessment Methods and Criteria" and "Workload
"Calculation
The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
type of simple experiments involving some sampling activities that are interesting to the
students in order to introducing the basic topics of analysis, to teach the concepts of limit,
derivative, integration and their applications

oAl 4y 10

ol 34y la alaill 48 ks | ) sas gl) ) Cla s | Sleldl) & saaY

4 il

Ay paill ol laay- aglaly) ag ) 2 JsY)

48l il jlsayl gy 43,5k | Solution of a 5l S

bl 3 pall- &) Y| 4\3,3)L set of L;‘; Sl

J'L;Jj\‘au% - &_'A.L.’ASS\J\ au.ula Linear d.uLu @\.)l\

o B vy yx

) A RAGES Matrices and uﬂ%’d’ o
el e el 48 5k : Ll !
P, Determinants . T s
ALl 45 )k . O el
Addition and Gl i
: gl e

subtr.actlon of ol ) kel

matrices Al

Multiplication e

and e A

26



mailto:marwan.jameel@uomosul.edu.iq

transpose of
matrices
Adjoint of a
square
Matrix
Inverse of a
square
Matrix
Gramer's rule
Vectors in
plane
Vectors in
space

Dot and cross
product

Lines and
planes in
three
dimensional
space

Partial
derivatives,
Chain rule
Double
integration
rectangular
coordinate
Triple
integrals in
rectangular
coordinates
Infinite series
Geometric
series
Arithmetic
series
Harmonic
series

Nth term test
for
divergence
Convergence
of p-series
The ratio test
The nth root
test
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Test of
Integral
Taylor and
Maclaurin
series
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Edition, Prentice-Hall, 1976. 4.
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Providing students with basic concepts about the
environment, its divisions, and the relationship
between environmental sciences. Explain the
concept of the natural ecosystem and its
components. The relationship between humans
and the environment. The student learns about
the types of environments present on the surface
of the Earth, their characteristics, and the
differences between them. Introducing the
student to the most important environmental
problems and ways to confront them.
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-1ldentify the nature of the environment and study the relationship between living
organisms and the ecosystem.

- 2Study the types of ecosystems and the factors affecting them., chains, and the food
web.

- 3 Providing learners with knowledge of the principles of environmental sciences and
their relationship to other sciences, efficiency and productivity ,pyramids.

- 4Learn about the methods of studying environmental sciences, living organisms and
biological diversity.

- 5ldentify the basic concepts that cause environmental pollution and methods of treating
them.
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student
understand
s the lesson

Ecological efficiences

That the
student
understand
s the lesson

Oaialtcaal

Carbon cycle

That the
student
understand
s the lesson

10

Slal s da

Nitrogen cycle

That the
student
understand
s the lesson

11

Phosphorus cycle

That the
student
understand
s the lesson

12

Sulpher cycle

That the
student
understand
s the lesson

13

Nitrogen cycle , Biosphere

That the
student
understand
s the lesson

14

Mid exam

15

Tolerence levels

That the
student
understand
s the lesson

Ecological factors

That the
student
understand
s the lesson

Ecological indicators

That the
student
understand
s the lesson

Aguatic biomes

That the
student
understand
s the lesson

Oaial+al

Environmental problems

That the
student
understand
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s the lesson

Radiation pollution

That the
student
understand
s the lesson

Oaialtcaal -

Sources of water pollution

That the
student
understand
s the lesson

Noise pollution

That the
student
understand
s the lesson

Air pollution

That the
student
understand
s the lesson

Olaial+cal -

Solution of examples

That the
student
understand
s the lesson

10

Glal g da -

Solid waste pollution

That the
student
understand
s the lesson

11

Hazard waste pollution

That the
student
understand
s the lesson

12

Self purfication

That the
student
understand
s the lesson

13

Waste water treatment

That the
student
understand
s the lesson

14

Final exam
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Atmospheric Pollution: History,
Science, and Regulation, 2002,
Cambridge Univ. Press
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INTERNATIONAL COMMISSION ON
RADIOLOGICAL PROTECTION, The 2007
Recommendations
INTRODUCTION TO GREEN CHEMISTRY by
A. S. Matlack (2nd Edition),CRC Press, New
York, 2012. ISBN-13: 9781420078114.
of the International Commission on
Radiological Protection, Publication
103, Elsevier (2007).
SOLUTIONS MANUAL TO ACCOMPANY
BAIRD ENVIRONMENTAL CHEMISTRY
(4th Edition), W. H. Freeman and
Company, New York, 2009.ISBN-13:
9781429210058, ISBN-10: 1429210052.
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"Introduction to Hydrology" by Warren
Viessman Jr., Gary L. Lewis, and John W.
Knapp (2013)

"Groundwater Hydrology" by M.A. Todd and
L.W. Mays (2004)
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United States Geological Survey (USGS)
Water Science School: The USGS Water
Science School website offers a wide range
of educational resources and information on
hydrology, including articles, videos,
interactive activities, and data. Visit their
website at: https://www.usgs.gov/water-
science-school

Hydrologic Engineering Center (HEC): HEC, a
part of the US Army Corps of Engineers,
provides various resources and software
tools for hydrologic engineering and water
resources planning. Their website offers
technical documentation, publications, and
software downloads. Access their website at:
https://www.hec.usace.army.mil/

National Weather Service (NWS): The NWS
website provides educational materials and
resources on weather and hydrology. They
offer information on rainfall, river stages,
flood forecasting, and more. Visit their
website at: https://www.weather.gov/
Hydrology Online: Hydrology Online is an
educational platform that offers online
courses, tutorials, and resources on various
aspects of hydrology, including rainfall-
runoff modeling, flood forecasting, and
watershed management. Explore their
website at:
https://www.hydrologyonline.com/
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Teaching strategies include knowing the principles of organic chemistry and organic daagil i)
compounds, introducing students to organic compounds, learning about the method of
measuring melting and boiling points and their scientific names, and discussing methods of
preparing them in different ways, their reactions, the products of reactions, and their use.
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J. Clayden, N. Greeves & S. Warren
"Organic Chemistry" (Oxford University
Press, 2012)

Robert T. Morrison, Robert N. Boyd, and
Robert K. Boyd, Organic Chemistry, 6th
edition, Benjamin Cummings, 1992

INTRODUCTION TO GREEN CHEMISTRY by A.
S. Matlack (2nd Edition),CRC Press, New
York, 2012. ISBN-13:9781420078114.
of the International Commission on
Radiological Protection, Publication
103, Elsevier (2007).

C. Elschenbroich "Organometallics,"
3rd Ed., (Wiley-VCH, 2006)
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Metcalf and Eddy, (2003)
.Wastewater engineering —
treatment and reuse (2003),
CHP.13
Nemerow, N.L. Industrial Water
Pollution; Addison-Wesley:
Reading, MA, 1978. Besselievre,
E.B. The Treatment of Industrial
Wastes; McGraw-Hill: New
York, NY, 1969.
Eckenfelder, W.W. Industrial
Water Pollution Control;
McGraw-Hill: New York, NY,
1989.
Orhon D., Babuna, F.G.,
Karahan, O. Industrial
Wastewater Treatment by
Activated Sludge, 2009
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Soil Pollution. Origin, Monitoring &

Remediation.2008.
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Soil Pollution: From Monitoring to Remediation 1st

Edition.2017.
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Thermodynamics :The objective of this course is

to learn about
Concept temperature; the heat

basic theories in deriving the general law of
gases,

Thermodynamic system (closed, open, or
controlled the sound);

Thermodynamic and equilibrium
properties.

System Status, Status Diagram,Path and
process different working methods of the
zero s, first ,second ,three law of
thermodynamics; familiarity with the
three public sector in Thermodynamics
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efine terminology and become familiar with units concerned with basic concepts of the thermodynamics and Explain
basic thermodynamic properties and units..

2. .Define the meaning of the state of a working substance

3. Derive ,discuss and apply the first law and second of thermodynamics

68



mailto:emanaljawadi@uomosul.edu.iq

4. Understand concepts of heat, work, and energy.
Do A 10
i yh alxil) (3 )k & s sall 5l bas gl aud alaill il j3a el & saaY
iy sllaal
sl Slea s b)) sl alasiuly Hlas Introduction - Prescribed Books - Units. | That the student 2 1
Powerpoint il Important definitions - force - pressure and | understands the
eelaaS 5 8 Jae 5 dee ()5 its types Temperature: its units, lesson
S5 43U its conversions, and its
Lralall S I hods
) i e ool measurement met
5 raladl apal) 8 s I pladl
Ay FYI Gaghaall DA (e
. ﬁ)ﬂ\ (Jzﬂ\_
GS\A.'\S\ UBE s ﬁhﬂ\ Caubat
Ampa sl i sl 5
g - | equilibrium, properties of pure matter, and | That the student 2 2
Ideal gas Boyle's Law - 5P -v diagram | understands the
Charles's law-equation of state lesson
Claial - | equilibrium, properties of pure matter, and | That the student 2 3
P -v equation of state | understands the
lesson
s - First law of thermodynamic | That the student 2
understands the 4
lesson
-l - | Closed system processes(constant volume | That the student 2
,pressure,temperature,adiabatic and | understands the 5
polytropic processes) lesson
s - | Open system processes ,steady flow energy | That the student 2
equation and its application | understands the 6
lesson
al - Revisible and irrevisibleprocesses | That the student 2 7
,heatengine,reversed | understands the
heat engine ,heat pump lesson
Olaial - The second law and its applications | That the student 2 8
understands the
lesson
s - The second law of thermodynamic | That the student 2 9
,carnotcycle,reversedcarnot cycle ,entropy | understands the
lesson
-l - Heat engine and second law | That the student 2 10
understands the
lesson
15 da - Thermal constant resistance | That the student 2 11
understands the
lesson
Olaial - Unsteady state heat transfer | That the student 2 12
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understands the
lesson

Heat transfer by forced and natural
convection

That the student
understands the
lesson

13

- | Introduction for heat transfer by radiation

That the student
understands the
lesson

‘;\Ly olaial

That the student
understands the
lesson
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- Peter Atkins,The Laws of
Thermodynamics: A Very Short
Introduction,Oxford, ISBN-10
9780199572199

-Atkins, Peter, de Paula, Julio, Keeler,
James,Physical Chemistry ,Published
by Oxford University Press, 2018
ISBN:10: 0198817894 / ISBN

13: 9780198817895

() il gl

-Fundamentals of heat and
mass transfer, by f.p.
Incropera&d.p. De witt, john
wiley& sons; 5th edition
(2002)

-Applications of thermodynamics”
by: wood; addison-wesley

-Basic thermodynamics: elements of
energy systems” by: skrotzki;
mcgraw-hill,copy 2018

- Introduction to Modern
Thermodynamics, by
DilipKondepudi, John Wiley

& Sons Inc., 2008
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