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1- General aims of the program:

1. Provide the graduate with the advanced non-organic chemistry knowledge.

2. Enable the graduate to update and develop their expertise through acquiring
knowledge and professional skills in non-organic chemistry.

3. Use modern technological and self-learning in the field of non-organic chemistry.

4. Provide the graduate with the skills, ethics, and methodologies to serve the needs of
the environment and society.

5. Acquire the graduate the skills of effective communication, integrity and credibility
commitment.

6. Provide further training and practice in the field of industry.

(Al Gldal ga LY

2- The Attributes of a typical graduate:
A successful graduate of this program should be able to:

1. Master the basics of scientific research and methodologies.
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2. Continue the work on the addendum to the knowledge in the field of non-organic
chemistry.

3. Apply analytical method and a critic of knowledge chemistry field of non-organic
chemistry and related areas.

4. Show deep awareness of the ongoing problems and theories in the field of non-

organic chemistry.

Identify problems and find professional innovative solutions to solve them.

Master a wide range of professional skills in the field of non-organic chemistry.

Use of appropriate technology to serve the professional practice.

Sl

Communicate effectively and lead the team to work in different professional
contexts.

9. Make decision in light of available information.

10. Employee of available resources efficiently, develop and work to find new resources.
11. Perceive his role in the developing society and preserve the environment.

12. Make continuous self-development and transfer of knowledge and expertise to others.

sl ) (e Adagianal) dpaladl) cila j3al) Y
3. Intended Learning Outcomes (ILOs):
sagdll g 48 mal) 1/3

a- Knowledge and Understanding:

By the end of the study of the Ph.D. program a graduate must be able to:

Al.Recognize theories and fundamentals and modern knowledge in field of non-organic
chemistry and related areas of learning.

A2.Identify the basics and methodologies and the ethics of scientific research and its
different means.

A3.Explain the principles and fundamentals of quality in professional practice in the
field of non-organic chemistry.

A4.Recognize the effects of professional practice on the environment and methods of

development and maintenance of environment.
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b- Intellectual skills:
By the end of the study of the Ph.D. program graduate must be able to:

B1. Analyze the information in the non-organic chemistry.

B2. Examineproblem-solving based on the available data.

B3.Design research studies to add to the knowledge.

B4.Write a plan to improve performance in the field of non-organic chemistry.

B5.Make career decisions in the different professional contexts.

B6.Discuss based on evidence and proof.

sdaale g diiga &l Jlga - /3
c-Professional and Practical Skills:

The end of the study of the Ph.D.program graduate must be able to:

C1. Apply the basic professional skills and modern in the non-organic chemistry.
C2. Write and evaluate the professional reports.

C3.1llustratethe methods and tools existing in the area of non-organic chemistry.

thale Qi lga -4/3
d-General and Transferable Skills:

The end of the study of the Ph.D.program graduate must be able to:
D1.Create effective communication of all kinds.

D2.Acquire basis for teaching others and evaluating their performance.
D3.Develop of self- assessment and continuous learning.

D4.Compare of different sources of information and knowledge.
D5.Work in a team and the leadership of teams.

D6. Manage scientific meetings and the ability to manage time.
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1 - Knowledge and Understanding:
By the end of studying the Ph.D. program graduates must be able to grasp:

1. Theories and fundamentals and specialized knowledge in the field of learning as
well as the sciences related to the professional practice.

2. The ethical and legal principles of professional practice in the field of non-organic
chemistry.

3. The principles and basics of quality of professional practice in the field of non-
organic chemistry.

4. The impact of professional practice on the environment and to work on preserving
the environment and its maintenance.

2- intellectual skills:
By the end of the studying program graduates must be able to:

1. Identify and analyze problems in the area of non-organic chemistry and rank them
according to their priorities.

2. Solve problems in the area of specialized career.
5. Critical reading of researches and related subjects.
6. Risk assessment of professional practice.
7. Make career decisions in the light of available information.
3-Professional skills:
By the end of studying program graduates must be able to:
1. Apply the professional skills in the area of non-organic chemistry.
2. Write professional reports.
4-general skills and transferable:
By the end of studying program graduates must be able to:
3. Have effective communication of all kinds.
4. Use information technology to serve the development of professional practice.

5. Self-assessment and identify personal learning needs.
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6. Use different sources for information and knowledge.
7. Work in teams and manage time.

Gehali ¥ cdma jall ciladladf -0
5- Benchmarks:
gkl lisSa s JSA -6

6.Curriculum structure and contents:

6.a- Programme duration:
Full-time: Minimum: 4 essential semesters
Maximum: 12 essential semesters
6.b- Programme structure:

Total: 60 credit hours (18 credit hours compulsory, 6 credit hours elective, 36 credit

hours thesis)
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To be admitted to the non-organic chemistry program, the candidate must hold a master Degree in
Science from any Egyptian Universities or any Equivalent and Recognized degree from the

Supreme Council of Universities.
eebi_ally JlaSin daliial) ao) Y -V
For the award of Ph.D., The students should:

1. Achieve a total minimum of 60 credit hours with minimum GPA of 2.33, including the
completion of PhD thesis.

2. Pass the level of language and computer course successfully in accordance with the rules
prescribed by University Council.

3. Have at least two papers extracted from the thesis and accepted for publication in one of the
reference periodicals.
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Grading System:

The final overall marks determine the degree classification as follows:

Grade Percentage Points
A 95— 100 % 4.00
A 90 - > 95 % 3.67
B" 85 ->90 % 3.33
B 80 - > 85 % 3.00
B 75— 80 % 2.67
Cc’ 70 —>75 % 2.33
C 65 ->70 % 2.00
C 60 - > 65 % 1.67
D" 55 ->60 % 1.33
D 50 ->55% 1.00
F > 50 % 0.00
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ARS for Ph.D. of non-organic
chemistry

Theories and fundamentals
and specialized knowledge

in the field of learning as

well as the sciences related
to the professional practice.
The ethical and legal
principles of professional

practice in the field of non-
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organic chemistry

The principles and basics of
quality of professional
practice in the field of non-
organic chemistry

The impact of professional
practice on the environment
and to work on preserving
the environment and its
maintenance.

Intellectual Skills

Identify and analyze
problems in the area of
specialization and rank them
according to their priorities.

Solve problems in the area of
specialized career.

Critical reading of researches
and related subjects.

Risk assessment of
professional practice.

Make career decisions in the
light of available
information.
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Applicate the professional
skills in the area of non-
organic chemistry.

General and Transferable

Ci
=
S = - :
2 2 Write professional reports.
S »
=]
[ =
=
Have effective
communication of all kinds
Use information technology
@ to serve the development of
i, professional practice.
7

self-assessment and identify
personal learning needs.

Use different sources for
information and knowledge.

Work in teams and manage
time.
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General aims of the program

1. Provide the postgraduate with

the advanced non-organic
chemistry knowledge.

2. Enable the graduate to update

and develop their expertise
through acquiring knowledge and
professional skills in non-organic
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chemistry

3. Use modern technological and
self-learning in the field of non-
organic chemistry.

4. Provide the graduate with the
skills, ethics, and methodologies
to serve the needs of the
environment and society.

5. Acquire the graduate the skills of
effective communication, integrity
and credibility commitment.

6. Provide further training and
practice in the field of industry.
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program should be able to:

Graduate attributes
A successful graduate of this

Master the Dbasics of
and

1.

research

scientific

methodologies.

2. Continue the work on the

the

knowledge in the field of

to
non-organic chemistry.

addendum
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. Apply analytical method
and a critic of knowledge
chemistry field of non- X X X X

organic  chemistry and
related areas.

Show deep awareness of
the ongoing problems and
theories in the field of non- X X X X X X X
organic chemistry.

Identify problems and find
professional innovative

! X X X X X X X
solutions to solve them.
. Master a wide range of
professional skills in the
field of  non-organic | X X X X X
chemistry.
. Use of appropriate
technology to serve the X X X X X

professional practice.

Communicate effectively
and lead the team to work X X X X X
in different professional

Yy
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contexts.

Make decision in light of
available information.

10.

Employee of available
resources efficiently,
develop and work to find
new resources.

11.

Perceive his role in the
developing society and
preserve the environment.

12.

Make continuous  self-
development and transfer
of knowledge and
expertise to others.
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The Faculty of Science, Helwan

achieve

to

aspires
in

University
excellence

offering of

the

educational services in the field of

basic science and applied scientific

research and modern technology.

M

ission:
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Faculty of Science, Helwan
University, is a governmental
educational institution working
aiming to prepare a scientifically
distinguished graduate, who is able
to compete on the level of national
and regional work market via
offering unique academic programs
in the field of basic and applied
sciences, according to the national
quality standards.Moreover, the
faculty aims to produce scientific
research and studies for the
construction of advanced research
and technological data base, and
thus actively participate in serving
and improvement of the society
nationally and regionally.

Goals of the Faculty

Goal (1): Creating a typical
learning and teaching environment
centered basically to build the
student personality scientifically,
socially, culturally.

Yv




LW
UKIVESSITY

Faculty of Science

2 wlwYl ag dx
"6_).5-&‘ Pﬁ_l_ﬂ_l_\ ULOgo_\

"

550> O

The Quality of Basic Sciences is the Assurance for Other Sciences

Goal (2): Creating elegant cadres
both academically and
professionally in the fields of
science, in consistence with the
needs of the work market.

Goal (3): continuous development
and improvement of the educational
effectiveness.

Goal “4): Improving the
postgraduate studies to achieve high
impact scientific research.

Goal (5): Accomplishing
confidence and satisfaction of the
beneficiaries/ stakeholders of the
civil society through the academic
services through the academic
services presented by the faculty.

Goal (6): Maximize the economic
outcome and improve the academic
and research capabilities of the
faculty that contribute to improve
the work/research environment and
increase the societal utility.
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Seminars and
Al o) @ Discussion Brain Solving presentations :
. 35S Lectures ; . bl Self-learning
s sessions storm problems (cooperative
learning)
(sl 701 C X X X X X X
L e 702 C X X X X
aadd 703 C X X X X
B 704 E X X X
(sl 707 C X X X X X X
Ly 708 C X X X X X
(aadd 706 C X X X X
e 709 C . . .
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Ph.D. of Non-Organic Chemistry
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Journal Oral
ol i s | publication exam
Aol Al il ial) :J-Uﬁ "’ thesis
, SES U R Seminar
Sy dslp
Report Mid
term
(b 701C| x X X X X
DIV 702 C X X X X
(il 703 C X X X X
Lﬁ)‘é:‘i' 704 E X X
(bl 707 C X X X
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Provide the postgraduate with the advanced
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non-organic chemistry knowledge.

2. Enable the graduate to update and develop their
expertise through acquiring knowledge and
professional skills in non-organic chemistry

3. Use modern technological and self-learning in
the field of non-organic chemistry.

4. Provide the graduate with the skills, ethics, and
methodologies to serve the needs of the
environment and society.

5. Acquire the graduate the skills of effective
communication, integrity and credibility
commitment.

6. Provide further training and practice in the field
of industry.
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Ph. D Non-Organic Chemistry Y HEETCURTS
1* semester, 2016-2017 b 701 C
(Y ) @B Ll clag e el
In-organic Chemistry

In this course, students will recognize: o A G Y
1. transition metals.
2. Lanthanides
3. actinides.
4. Extraction from ores.
¢ ooRall G dl Cpe Caghial) -
On completing this course students will be able to:  aalad s e sledll |

al. List the types of transition metal.
a2. Compare between the chemistry of lanthanides and actinides.

a3. Define the lanthanide contraction.

bl. Analyse the cause of lanthanide contraction. Ll ) el

b2. Identify the linking between the knowledge of transition metals,
lanthanides, and actinides and applied non-organic chemistry.

1
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cl. Practicing the basic professional skills about transition metals,
lanthanides, and actinides.

LAl Z\:‘:‘G'A‘ Q‘JL@.A\ N

dl1. Basic problem solving skills including how to interpret experimental
non-organic chemical data, core-concept knowledge.

d2. Learning by a combination of lectures and textbooks.
d3. Time-management,

d4. Self-study, problem solving.

Q‘JL@.‘J‘ -
Al

In this course, students will study:

Introduction of transition metals.
Introduction of lanthanides.
Introduction of actinides.
Extraction from ores.

b=

oAl (5 sina -8

e Jectures
e Presentations
e Seminars and discussions

alil) g asdedll Cadlf -0

el - Apall Cla glaall By wo Ul DA e Jalaiy s § 5 e — 4 sibe cLiilie
Aind) S0l g Jallatll Jebes ) (BUal) A 55 - Ul A

alail) g anladl) cullad -1
&) yaal) @Jsgm
34 gaaal)

2 GOLdal) g 683V

- Oral discussion to assess (al, bl, b3)
- Short quizzes to assess (al, bl, b3)

- Mid-Term exam to assess (al, bl, cl)
- Final-Term exam to assess (al, bl, cl, d3, d4)

daadial) ¥ -

e Assessment 1 Mid-term exam 51 week

 Assessment 3 Final term exam 14" week

b gl -

e Mid-Term exam and other activities 40 %
e Final-Term exam 60 %

Clad) -

v
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Total 100%

s 2l yall g A al) st daitd A

<) 8
Essential Books: dasla €
Lanthanide and actinide chemistry, Simon Cotton.
Recommended books: da jiba S -
Shriver and Atkins' Inorganic Chemistry fifth edition
Periodicals: fuale il ;99 -
European Journal of Inorganic Chemistry & ey

sralrd) andl) Gl G Al Al
Ligdieldga) Joald agaliae o)
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podlawd o Olsla o daaly
ol
N pslall o AS
701 C L”SJ\,SS‘ }AJS‘ JJM‘ 4‘95 ......... 917“.'355‘-... M
oAl ) ) e Adagrianall il lgall g i jlaal) 4d ghuaa ()
et . £ saul ) &) jlga &) jlga <) jlgea
sAall g siaal B | A | Aged | Ags | dule
1. Introduction of transition metals 1-2 al, a2, bl cl d3
2. Introduction of lanthanides 2-6 al,a2, bl,b2 cl dl1,d2,
d3,d4,
3. Introduction of actinides 6-10 al,a2, bl,b2, cl dl,d2,
4. Extraction from ores 10-12 | al,a2, a3 b1,b2 cl dl,d2
ds,
salad) auidl) adana iy oAl M
L gl anis plhga)) Joald agaliae o)
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Ph.D Non:Organic ;oA Al 358l e
Chemistry . $
1" semester, 2016-2017 i 702€
(Y ) ol Lai clag e s oamadill
In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1. Identifying the theoretical basis of different Spectro-chemical
methods of analysis.

2. Complement their scientific knowledge and allow them to solve
the analytical problems.

2 oRal) ()i e Cagual) - Y

al. Select standard laboratory procedures and embrace the different
spectroscopic tools for identification and detection of different substances.

a2. Restate different methods of analysis of different samples.
a3. Manage the protocol for spectroscopic analysis of a given sample.

a4. Apply different spectroscopic techniques for the analysis of mixtures.

s asaliall 5 e sleal) -
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bl. Apply the chemical knowledge in the different methods of analysis.
b2. Solve the problems of a complex mixture.
b3. Analyze and interpret of experimental results.

b4. Apply the theoretical background in different types of chemical analysis.

s dll &l Hleall -

cl. Apply techniques used in operating analytical equipment and instrument.

igedl el
c2. Practice the different methods of analysis. P dalal
c3. Handle and dispose chemicals safely.

c4. Implement simple practical programs to follow up qualitative analysis of

different substances.

dl. Work effectively in a team. il Jleall 3
d2. Demonstrate critical thinking, problem solving and decision making - alall

abilities.
d3. Implement writing and presentation skills.

d4. Apply the instrumental methods in complex chemical analysis.

In this course, students will study:

1. Introduction of absorption spectroscopy, UV, V., IR.

2. Molecular fluorescence, phosphorescence and chemi luminescence
spectroscopy.

3. Atomic absorption spectroscopy based on flame and electrothermal

atomization.

Emission spectroscopy.

Raman spectroscopy.

6. X-ray spectroscopy

N

Dokl g sina -8

Lectures
Presentations
Web searching
Seminars

alil) g andedll Cadlf -0

¢ 930Ul alail) g axdeil) Cadladf -1
53 gaaall &) yasl)
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- Oral discussion
- Short quizzes

- Mid-Term exam to assess
- Final-Term exam to assess

dasdial) b -

 Assessment 1 Mid-term exam 51 week e g -
* Assessment 3 Final term exam 14" week
° Q1.1ize 1,2, assignment o 20% sl g -
° Mid-Term exam and other activities 20 %
° Final-Term exam 60 %
Total 100%

s 2l sall g A Al st daitd A

<) 8

Essential Books:

D. A. Skoog, principles of instrumental analysis, Saunders College
Publishing Montreal, Toronto London, Latest edition.

dajla il -

Recommended books:

Inorganic ChemistryTextbook by J. E. House

da jile S - A

Periodicals & Web sites.

Inorganic Chemistry (ACS Publications)

daale iy 90 -2

&Ll g g

sl andl) udaa (i

Ldgdisldga)

£y

LAl M
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(1V)) ad,pigal

podlawd o Olsla . s Aaaly
L
............ asladl | : 4lS
702CL§J3SS“}“JS‘ JJ“‘ -"95 ......... 91‘*‘#‘....:?"‘5
el Al Rl e Adagianal) il jlgall g i laal) 48 shuaa ()
et . £ saul ) &) jlga &) jlga <) jlgea
sAall ey giaal Bl pd) | L | Al | g | e
1. Introduction of absorption 1-3 al,a2 bl,b2 cl,c2 dl,d2

spectroscopy, UV, V., IR.

2. Molecular fluorescence, 4-5 a3 bl,b3 cl,c3 d3
phosphorescence  and  chemi
luminescence spectroscopy.

3. Atomic absorption spectroscopy 7,8 al,a3 bl,b4 c4 d3
based on flame and electrothermal
atomization.
4. Emission spectroscopy. 9,10 al,a4 b3 c2,c3 d4
5. Roman spectroscopy. 11 al,a2 b4 c4 d4
6. X-ray spectroscopy 12 al b4 c3 dl,d4
:N\wﬁ‘uﬂe—awgﬁj JRall M
Mﬁﬁ.\e gldga) st Udllae 3 )
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Ph.D Non:Organic ;oA Al 358l e,
Chemistry =
1 semester, 2016-2017 @ 703 €
(Y ) ol Lai clag e s oamadill
In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1-Principles of solubility andsolutions, complexation of metal ions, solvent
extraction equilibria,solvent extraction kinetics, systematic of solvent
extraction.

2-Applied solvent extraction,industrial solvent extraction, solvent extraction
in hydrometallurgy, solvent extraction in nuclear science and technology

2 oAl ()i e CAgual) - Y
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On completing this course students will be able to:

al. Develop an understanding of the principles, procedures and
techniques used in chemical analysis, characterization and structural
investigations of different chemical compounds.

a2. Connect between the related basic scientific facts, concepts,
principles and techniques,

a3. Recognize the different processes and mechanisms supporting the
structure and function of the specific topics.

: ?:}ALSA”} &LILQJM‘ -i

bl. analyze chemical data to identify and confirm chemical structures as
well as determine chemical composition.
. differentiate between subject-related theories and assess their
concepts and principles.
b3. analyze, synthesize, assess and
quantitatively science relevant data.

b2

interpret qualitatively and

- auadll C'_a\j.g.d\ -

cl. conduct standard laboratory procedures involved in analytical and

collaborate and communicate with others positively.

Aigall & | -
synthetic work. ’ )LGA. 'R
c2. solve problems using a range of formats and approaches. :
dl.;higk independently, set tasks and solve problems on scientific il Jleall 3
asis.
d2. recognizeapplicableanalytical techniques effectively; manage time, : Aalall

In this course, students will study:
Principles

Solvent Extraction

Applications

Metallurgy

Nuclear Science

Dokl g sina -8

- Lectures using Data show
- Discussion sessions

-Assignments and reports

alall 5 aslal) Cudlud o

Slele - Apall Cla glaall Bl s wo Ul ABA e Jalay s § 5 e — 4 st cLiilie
Aind) Sl g Jallall Jebes DUl A g5 - Ul A
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2 GOl g 683V

Written exam to assess (short essay and MCQ).
-Mid-Term exam ....... to assess to assess proceeding in learning

-Final-Term exam ...to assess knowledge and understanding problem
solving.

Aadiieeal) ) -

Assessment I ... Mid-Term exam  Week ...... 9. il b il

Assessment 2...... Final exam Week : to be decided by general exam

e Final-Term exam 60 % alad) s -

e Overall course activity evaluation 40 % ) '
Total 100%

el ally i) ) i3St Aaild _A

RENPTIN

&) ySaa

Trace elemental analysis text book

dajle IS -

Solvent Extraction in analysis and instrumental techniques in analysis, D.G.
Peters, J.M. Hayes, sounders golden sunburst series

da il S -

Analytical chem., Analytical chemical acta,

dpale iy 90 -2
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Principles 1-2 al bl, b2,b3 | ¢2,cl dl
Solvent extraction 34 al bl,b2,b3 | ¢2,cl d2
Application 5-6 al,a3 bl, b2,b3 | ¢2,cl dl
Analysis 7-8 | al,a2, | bl,b2,b3 | c2,cl dl, d2
a3
Hydrometallurgy 9-10 | al,a2, | bl,b2,b3 | c2,cl dl, d2
a3
Nuclear Science 11-12 | al,a2, | bl,b2,b3 | c2,cl dl, d2
a3
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uﬂﬁiﬁyﬁjé_\ 25 A )

¢y




"

R i_ﬁ_wLwSH poJd=Jl 804 > (Ol
NSy "L.SPQI g L= ] Ul oun ) |

Faculty of Science The Quality of Basic Sciences is the Assurance for Other Sciences
Y é S¥d 3 gal
Olsta..: dzala
pslad s A
Sl eué
el e dia g
ot alile -
15 Sieuall / 43 81
Ph.D Non:Organic ;oA Al 358l e,
Chemistry =
|E¥EY
1" semester, 2016-2017 ¢ 704 E
( Y ) (5)53 ;@\Jﬁ\&‘.ﬂ;}ﬂ KX~ ruaddl)
In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1. The Fate of Pollutants in Air
2. The Fate of Pollutants in Soil and Groundwater
3. Guidelines for Environmental Protection.

2 oRal) ()i e Cagual) - Y

On completing this course students will be able to: - aalid) s e slad) |
al. Recognize the Fate of Pollutants in Air, Soil and Groundwater.

a2. Identify the guidelines for Environmental Protection.

bl. Analyze the cause of the Fate of Pollutants in Air, Soil and Ll el -
Groundwater. o ’

b2. Identify the guidelines for Environmental Protection.

EA
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Soil and Groundwater.

cl. Practice the basic professional skills for the Fate of Pollutants in Air,

d2. Time-management,

d3. Self-study, problem solving.

d1. Basic problem solving skills including understanding how to interpret
experimental non-organic chemical data, core-concept knowledge.

&L‘JL@.‘J\ -
Al

In this course, students will study:

- The Fate of pollutants in Air:
- Natural and Engineered Systems
- The Gaussian Model for Air Pollutant Dispersion
- Advanced Air quality Models
- The Fate of Pollutants in Soil and Groundwater:
- Groundwater Contamination
- The movement of groundwater
- Redirecting groundwater by pumping
- QGuidelines for Environmental Protection:
- International Environemtnal Agreements
- WHO Guidelines
- European, India, China and the US
- ISO 14000 Standards for Environmental Quality

Dol g sina -8

Lectures
Presentations
Web search
Seminars
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- Oral discussion
Short quizzes

- Mid-Term exam
Final-Term exam

Aaaiieeal) ) i
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Assessment 1 Mid-term exam 57 week b il e
e Assessment 2 Final term exam 14" week

e Mid-Term exam and other activities 40 %

Clajd ajsi-
e Final-Term exam 60 % &

Total 100%

s 2l yall g A Al st Aaild A

<) 8
Essential Books: da e S o
Pollution Prevention and Control: Human Health and Environmental Quality,
Paul Mac Berthouex and Linfield C Brown, 2013
Recommended books: da e S -
Inorganic ChemistryTextbook by J. E. House
Periodicals & Web sites. Tuale il g -3
Inorganic Chemistry (ACS Publications) & s

tralad) andl) (adaa Gl Al Al
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- The Fate of pollutants in Air: Natural and 2 al bl cl dl
Engineered Systems
- The Gaussian Model for Air 2 al bl,b2 cl d1,d2
Pollutant Dispersion and Advanced
Air quality Models
- The Fate of Pollutants in Soil and 4 al bl cl d1,d3
Groundwater:

- Groundwater Contamination
- The movement of groundwater
- Redirecting groundwater by pumping

- Guidelines for Environmental Protection: 4 a2 b2 cl d1,d3
- International Environmental
Agreements
- WHO Guidelines

- European, India, China and the US
- ISO 14000 Standards for
Environmental Quality
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Chemistry gaosl Sat
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2"%semester, 2016-2017 L 707 C

( Y ) (5)53 ;@\Jﬁ\&‘.ﬂ;}ﬂ KK~ ruaddl)
In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1. nuclear chemistry
Kinetics of radioactive decay and radioactive equilibrium,
nuclear masses and nuclear stability

3. Factors affect the stability of the nucleus and the liquid drop
model

4. Nuclear structure, neutron activation analysis, radiochemical
separations

: oA G (e iagieal) Y
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On completing this course students will be able to:

al.

a2.
a3.
a4.
as.

Define the importance of nuclear measurements in chemistry and
medicine.

Report the factors that affect the stability of the nucleus.
Identify the relation between nuclear and electronic structure.
Express how can neutron activation be used in analytical chemistry.

Review the applications in radiochemistry

: ?:}ALSA”} &LILQJM‘ -i

bl.
b2.
b3.

Describe the nuclear stability.
Explain how to calculate nuclear masses.

Classify the types of nuclear fuels.

- auadll C'_a\j.g.d\ -

cl

c2.

. Developing the basic skills of nuclear stability and instability.

predicting the structure of a nuclear laboratory and how to handle
radioisotopes and their uses in medicine

dl.
d2.
d3.
d4.

Analyze the data.
combine knowledge from lecture and text books.
learn how to work in a team.

manage time and communication skills.

&L‘JL@.‘J‘ —
- dalall

In this course, students will study:

1. Introduction to nuclear chemistry
Kinetics of radioactive decay and radioactive equilibrium,
nuclear masses and nuclear stability

3. Factors affect the stability of the nucleus and the liquid drop
model

4. Nuclear structure, neutron activation analysis, radiochemical
separations

oAl (5 sina -8

oy




oo A LaY |

Pj_l_x_ﬂ

=]

um;';_a',u'r " S P‘ﬁ | £

Faculty of Science

OIAAAH

8o > (O

The Quality of Basic Sciences is the Assurance for Other Sciences

e [Lectures
e Presentations
e Seminars
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- Oral discussion
- Short quizzes

- Mid-Term exam
- Final-Term exam

Aadiieeal) ) -

e Assessment 1 Mid-term exam

e Assessment 2 Final term exam

51 week

14™ week

b gl

Mid-Term exam and other activities 40 %
Final-Term exam 60 %
Total 100%

Clasd) ajsi-

s 2l yall g A al) st Aaitd A

<) 8

Essential Books:

Introduction to nuclear chemistry, G.R.Choopin

g..a).d\ USAN jla-Joaid dka ﬁﬂ\d&-ﬂjﬂ\ s el (gdlea

dajla il -

Recommended books:

An introduction to nuclear chemistry, Coryell, C. D. ,

English, S. G., Seaborg, Glenn T

Wilson, V. C. ,

da il IS -

Journal of Radioanalytical and Nuclear Chemistry

dpale iy 90 -2
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1. Introduction to nuclear chemistry 1-2 al,a2,a3 | bl,b2,b3 | cl,c2 d2
2. Kinetics of radioactive decay and 2-6 al,a2,a3, | bl,b2,b3 | cl,c2 d1,d2,
radioactive equilibrium, nuclear a4, a5 d3,d4,
masses and nuclear stability
3. Factors affect the stability of the 6-10 al,a2, bl,b2, c2 d1,d2,
nucleus and the liquid drop model d4
4. Nuclear structure, neutron | 10-12 al,a2, b1,b2,b3 | cl,c2 d1,d2
activation analysis, radiochemical a3, a4, d3,
separations as
sraled) andll (ulana (s Al i
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2"semester, 2016-2017 i 708 C
(Y ) o Gl gl e 1ol
In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1. Theoretical basis of instrumental analysis and modern
chromatographic methods.

2. Complement their scientific knowledge and allow them to solve
the analytical problems.

2 oRal) ()i e Cagual) - Y

On completing this course students will be able to:

al. Identify the standard laboratory procedures, embracing different
chromatographic tools.

a2. List the different methods of separation of different samples.
a3. State the protocol for chromatographic separation of a given sample.

a4. Report the different chromatographic techniques for the analysis of

: asaliall 5 e sleall -
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mixtures.

bl. capable of applying chemical knowledge in the different separation
methods.

b2. solve the problems of a complex mixture.
b3. Explain and interpret of experimental results.

b4. Relate the theoretical background with the different types of
chromatography.

- auadll C'_a\j.g_d\ -

cl. Apply techniques used in operating analytical equipment and
instrument.

c2. Practice the different chromatographic methods.
c3. Handle and dispose chemicals safely.

c4. Implement simple practical programs to follow up qualitative analysis
of different substances.

d1. work effectively in a team.

d2. Demonstrate critical thinking, problem solving and decision making
abilities.

d3. Implement writing and presentation skills.

Q‘JL@.‘J‘ —
- dalall

In this course, students will study:

An introduction to chromatographic separations.
Gas chromatography.

HPLC.

Partition chromatography.

Ion exchange chromatography.

Size exclusion chromatography.

Supercritical fluid chromatography.

Planar chromatography.

PRNANR BN

Dokl g sina -8

Lectures
Presentations
Web search

alil) g andedll Cadlf -0

oy




uhl':';.ihll'r' 6‘))? | g L= ] Ul oun ) |

Faculty of Science The Quality of Basic Sciences is the Assurance for Other Sciences

e Seminars
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- Oral discussion daaiiecal) by -
- Short quizzes

Mid-Term exam

Final-Term exam

e Assessment 1 Mid-term exam 51 week e g o

e Assessment 2 Final term exam 14" week

e Quize 1,2, assignment 20%

Gl pjs-
e Mid-Term exam and other activities 20 %

e Final-Term exam 60 %
Total 100%
s 2l yall g A Al st Aaitd A
&) 8
Essential Books: da e S o
Quantitative chemical analysis, Danial Harris 7™ ed., Freeman pub. Co.
NY 2007.
Recommended books: da e i€ -
Principles of instrumental analysis, D. A. Skoog, Saunders college
pub., London.
Analytical Chemistry (ACS Publications) dpale iy g0 -
QL SRR
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1. An introduction to 1 al,a3 bl cl,c2 dl
chromatographic separations.
2. Gas chromatography. Y-¥ a2 b2 cl,c2 d2,d3
3. HPLC. 4,5 a2,a4 b3 c3,c4 d3
4. Partition chromatography. 7 a4 b4 c4 d3
5. Ton exchange chromatography. 8 a4 | bl,b3 c4 d3
6. Size exclusion chromatography. 9 a4 | bl,b4 c4 d3
7. Supercritical fluid 10 al,a4 b4 cl,c4 d2,d3
chromatography.
8. Planar chromatography. 11,12 a4 b4 c4 d1,d3
soralad) el (ulaa us ) Al i
Mﬁﬁ.\e gldga) st Udllae 3 )
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In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1. the basic and theoretical principles of cation —exchange
materials,general literature.

Theory of migration,properties of resins.

Techniques in chromatography.

Physicochemical basis of separationand selectivity.

Applying the outlined course in different analyses.Cation
exchange separations of the metals.

SRR
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On completing this course students will be able to:

al.

a2.

a3.
a4.

Recognize the principles, procedures and techniques used in
chemical analysis, characterization and structural investigations of
different chemical compounds.
Discuss the principles of chromatography and mechanics including
their applications in chemistry.
Relate the basic scientific facts, concepts, principles and techniques.

apply numerical mathematics, and the different ways in which numer
information is used.

: ?:}ALSA”} &LILQJM‘ -i

bl.

b2.

b3.

Recognize the computational software’s and data processing skills
in handling of chemical information and analysis of chemical data.
explain concepts and determine the efficiency of chemical systems
by applying mathematical expressions.

Apply the chemical data to identify and confirm chemical
separations as well as determine chemical selectivity.

- auadll C'_a\j.g.d\ -

cl.
c2.

c3.

use computational packages and tools in chemical investigations.
solve problems using a range of formats and approaches.

identify and criticize the different methods used in addressing
subject related issues

dl.
d2.

use information and communication technology effectively.

Think independently, set tasks and solve problems on scientific
basis.

< el —
- Aalall

In this course, students will study:

Cation —Exchange Chromatographic Technique.

Theory, and physicochemicalbasis of separation.

Applications ofresins and elution in metallurgy and nuclear science.
Separation of elements.

oAl (5 sina -8

- Lectures using Data show
- Discussion sessions

-Assignments and reports
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Written exam to assess (short essay and MCQ).
-Mid-Term exam ....... to assess to assess proceeding in learning

-Final-Term exam ...to assess knowledge and understanding problem

Aadiieeal) ) -

solving.

Assessment ... Mid-Term exam  Week ...... Qv b gl
Assessment ...... Final exam Week : to be decided by general exam

e Final-Term exam 60 % alad) s -
e Overall course activity evaluation 40 %

Total 100%

el ally i) ) i3St Aaild _A

Y <) ySa -
Essential books (text books): Fundamentals of cation-exchange Aa3Le S -

(C.hesigawa) McGraw-Hill Book Co.-

Preconcentration and separation of trace elements, Choppin.

da il IS -

physicalchemical
Education(http://www.sciencedirect.com/science/journal/03074412).

- Journal of chemical education (http://jchemed.chem.wisc.edu/index.html)

dpale iy 90 -2
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Cation —Exchange Chromatographic 1-3| a2, a4 bl, b2 cl dl
Technique.
Theory, and physicochemicalbasis of 4-6 al,a3 bl, b2,b3 | ¢2,c3 dl, d2
separation.
Applications ofresins and elution in 7-10 al,a3 bl, b2,b3 | ¢2,c3 dl, d2
metallurgy and nuclear science.
Separation ofelements 11-12 al,a3 bl, b2,b3 | ¢2,c3 dl, d2
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Chemistry =
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In-organic
Chemistry
In this course, students will acquire knowledge about: o A G Y

1- Principles of solubility and solutions, complexation of metal ions,so
lvent extraction equilibria,solvent extraction kinetics, systematic of solvent
extraction.

2-Applied solvent extraction,industrial solvent extraction, solvent
extraction in hydrometallurgy, solvent extraction in nuclear science and
technology

2 oA G (e iagieal) Y

On completing this course students will be able to:  aalad s e sledll |

a5. Recognize the principles, procedures and techniques used in
chemical analysis, characterization and structural investigations of
different chemical compounds.

a6. Relate the related basic scientific facts, concepts, principles and
techniques,

¢
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a7. Recognize the different processes and mechanisms supporting
structure and function of the specific topics.

b4. analyze chemical data to identify and confirm chemical structures
as well as determine chemical composition.

b5. Describe the subject-related theories and assess their concepts and
principles.

b6. Analyze, synthesize, assess and interpret qualitatively and
quantitatively science relevant data.

- auadll C'_a\j.g_d\ -

c4. conduct standard laboratory procedures involved in analytical and
synthetic work.
c5. solve problems using a range of formats and approaches.

d3. think independently, set tasks and solve problems on scientific
basis.

d4. Recognizeapplicableanalytical techniques effectively; manage time,
collaborate and communicate with others positively.

< el —
- Aalall

In this course, students will study:

Principles

Solvent Extraction
Application
Metallurgy

Nuclear Science

oAl (5 sina -8

- Lectures using Data show
- Discussion sessions

-Assignments and reports
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Written exam to assess (short essay and MCQ).
-Mid-Term exam ....... to assess to assess proceeding in learning

-Final-Term exam ...to assess knowledge and understanding problem

dasdial) cdlad) -

solving.
Assessment ... Mid-Term exam Week ...... 1 I b il
Assessment ...... Final exam Week : to be decided by general exam
Final-Term exam N . 60 % clad g si-
Overall course activity evaluation 40 %
Total 100%

s 2l yall g A Al st daitd A

RENPTRNS

<) 8

Essential books (text books)

Trace elemental analysis

dajle IS -

Essential books (text books)
Solvent Extraction and instrumental techniques in analysis

Preconcentration and separation techniques of trace elements.

da jile IS - A

Analytical chem., Analytical chemical acta, Science direct

- Journal of chemical education (http://jchemed.chem.wisc.edu/index.html).

dpale iy 90 -2
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Principles 1-2 al bl, b2,b3 | ¢2,cl dl
Solvent extraction 34 al bl,b2,b3 | ¢2,cl d2
Application 5-6 al,a3 bl, b2,b3 | ¢2,cl dl
Analysis 7-8 | al,a2, | bl,b2,b3 | c2,cl dl, d2
a3
Hydrometallurgy 9-10 | al,a2, | bl,b2,b3 | c2,cl dl, d2
a3
Nuclear science 11-12 | al,a2, | bl,b2,b3 | c2,cl dl, d2
a3
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In this course, students will acquire knowledge about: o A G Y

- Air quality measurements

- Air quality monitoring

- Use of Air Sensors: Selection and data to collect
- Sensor performance guidance

2 oA G (e iagieal) Y

On completing this course students will be able to:

al. Recognize Air Sensors.

a2. DefineSensor performance guidance.
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bl. Analyze the air quality measurements.

b2. Identify the Sensor performance guidance.

s dll &l Hleall -

cl. Developing the basic professional skills for the practice of Air Sensors.

d1. Basic problem solving skills including understanding how to interpret
experimental non-organic chemical data, core-concept knowledge.

d2. Learning by a combination of lectures and textbooks.
d3. Time-management,

d4. Self-study, problem solving.

< el —
- Aalall

In this course, students will study:

Air Quality measurements:

Air pollution Monitoring

Uses for Air Sensors

Important Air quality Concepts and Characteristics

Atmospheric Pollutants: Sources and Expected Concentration
Ranges

Health implications of Air pollutants

Air pollutants sensors: selection criteria, Uses and goals for
applications

oAl (5 sina -8

Lectures

Web searching
Seminars
Websites
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1- Oral discussion

2- Short quizzes
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"

4- Mid-Term exam
5- Final-Term exam

e Assessment 1 Mid-term exam 51 week

e Assessment 2 Final term exam 14" week

b gl

e Mid-Term exam and other activities 40 %
e Final-Term exam 60 %

Total 100%

Clasd asi-

el ally i) ) i3St Aaild _A
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Essential Books:

Air Sensors Guide, US EPA, 2014.

dajla IS -

Recommended books:

The available new editions and more advanced books of non-organic
chemistry.

da il IS -

Periodicals & Web sites.

Inorganic Chemistry (ACS Publications)
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Air Quality measurements 2 al.a2 bl cl dl,d2
- Air pollution Monitoring 1 al bl cl d3
- Uses for Air Sensors 2 al bl,b2 cl d4
- Important Air quality Concepts 1 a2 bl cl d1,d3

and Characteristics

- Atmospheric Pollutants: Sources 2 al bl cl d2,d3,d4
and  Expected  Concentration
Ranges
- Health  implications of  Air 1 a2 bl,b2 cl .
pollutants d2,d3,d4
- Air pollutants sensors: selection 2 a2 b2 cl d2,d3,d4
criteria, Uses and goals for
applications
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