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Section Concerning the Student

1. Course Code: CHEMY 441 A Jay L1
2. Course Titl Applicaton o Group Theory t Lol 2
3. College: Science gl 3
4. Department: Chemistry il 4
5. Academic Program: Bachelor of Science in Chemistry sy malivdl 5
6. Course Credits: 3-0-3 dadiaad) clelud) 22 6

U g 8l g giwa T

7. Course NQF Level: 8 Sla pall gl
8. Notional Hours: 125 sl i) clelad) e 8
badizall Cileludl 32 9

9. NQF Credits: 13 (bl JUad G ) jBall

1Dl ‘gall
10. Prerequisite: CHEMY 341 1o Al Gl llaiall (10

11. Lectures Timing & LgilSa g 8 ualaal) by 11

Location:

12. General Mode of )
Teaching and Traditional (s spladll g anlaill alal) aall) 12
Learning
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13. Course Coordinator: oA (guda (13

14. Course Instructor: sookall uoaa 14

15. Office Hours and

+Lgila g AniSall cle L)
Location: tlglSa g A < 15

Sial g sV Ayl |
16. Instructor’s Email: ol (A A ) 16

1084l
17. Academic Year: sApagalsy) ) 17
18. Semester: el ) Juadl) (18
19. Textbook(s): 2o ARl Ll 2l sl (19

Molecular Symmetry and Group Theory, A programmed Introduction to Chemical Applications,
2" Edition, by Alan Vincent, John Wiley & Sons, Ltd, New York, 2010.

20. References: )l 20

Chemical applications of Group theory, Third Edition F. Albert Cotton, John Wiley Interscience,
1990.

Molecular Symmetry and Group Theory, Approaches in Spectroscopy and Chemical reactions, By
R. C. Maurya, J. M. Mir, Walter de Gruyter GmbH, Berlin/Boston, 2019.

21. Other Learning Resources Used (e.g. e- (ot 9 AN aladl) 1 Jlia) (s AY aladll jabas 21
learning, field visits, periodicals, software, (oone ) b oy 5 90 cAilane <l 5
etc.):

e-Learning through Microsoft Teams and Ultra Black Board

22. Course Description (as published in the 2SN Jada (B 35 b s el e g5 22
College Catalogue):

A semi-mathematical approach to group theory is developed through the stages of recognition of
symmetry elements and operations, evaluation of binary products; properties of groups and group
elements; systematic determination of point-group symmetries; generation of reducible and
irreducible representations; and the construction and uses of point group character tables. Group
theoretical treatment is applied to the symmetry of atomic orbitals; fundamental vibration stretching
frequencies; hybridization schemes for atomic orbitals; crystal field splitting patterns, symmetry
allowed electronic transitions, and molecular orbitals in transition metal complexes.

23. Course Intended Learning Outcomes (CILOs) _iall bl cla 3a 23
(3 to 5 CILOs): (el il A 5 1 3)

1. Use specialist skills to apply the concept of symmetry elements and operations in molecular
systems.

2. Measure the products of some advanced symmetry operations.

3. Critically evaluate the mathematical concepts in point group and classes of symmetry
operations.

4. Use special skills to predict hybridization and vibrational properties of inorganic compounds
using character tables.

5. Assess literature and use special skills to compile and present a topic related to group
theoretical concepts.

University of Bahrain — Quality Assurance& Accreditation Center — Academic Course
Specification Form
May 2024



24. Course Assessment Percentages (as per
Regulations of Study and Examination at the

Al i o) A siall L 5 il cullad 24
o G

University of Bahrain):
Assessment Type Perc:nta Assessment Date
pasill £ 53 ‘id ‘ pnil) ey 5

Quizzes Individual 2% 10%
2 Mid term Individual 2.4 40%
Assignment Individual (s2_% 5%
Presentation Pair S 5%
Final exam individual 40%
Total 100%

25. Description of Topics Covered

LS sy ) ey gal) i 25

Topic Title

(e.g. chapter/experiment title) Des}crq:t;on
£ s 5all i

Chapter 1 Recognition of symmetry elements and
operation

Chapter 2 Evaluation of binary products, properties
of groups and group elements

Chapter 2 Systematic determination of point group
symmetries

Chapter 3 Generation of reducible and irreducible
representation

Chapter 5 The construction and uses of point group
character tables using the great
Orthogonality Theorem

Chapter 6,7 Group theoretical treatment is applied to
symmetries of fundamental vibrational
stretching frequencies

Chapter 6,7 Symmetry allowed electronic transitions

and molecular orbitals in transition metal
complexes

26. Weekly Schedule

@S ) Joal) 26

Week | Date Topics Covered ; ,C‘ngs, Teaching/Assessment
£ saud) gl A glitall cile gua gall plil) & o3 MOde and M.etl}od .
) ’ (CTLOS) il | agllill/ s i) Jaai g dagia
Traditional (sulss
1 Introduction to Group theory 1-4
2 Symmetry elements and ) Traditional s

operations
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3 Products of symmetry ) Traditional s
elements

4 Products of symmetry 5 Traditional s
elements

5 Point groups 3 Traditional (s

6 Point groups 3 Traditional (sl

7 Classes of Symmetry 3 Traditional (s
representations i

8 Classes of symmetry 3 Traditional (s
representations .

9 Classes of Symmetry 3 Traditional (s
representations .

10 Representation of a group 3 Traditional (s
Group theoretical treatment is

11 apph.ec.i to .detgrmme 4 Traditional (g8
hybridization in central :
element
Group theoretical treatment is

12 applied to determine pi- 4 Traditional (sl
bonding in molecules.

13 Molecular orbitals in transition 4 Traditional e
metal complexes i

14 Molecular Orbital diagram for 4 Traditional csadis
metal complexes i

15 P.resent.atlon and General 4 Traditional s
discussion

16

27. Academic Integrity Statement

Apauasy) A 3 ol 27

Students are to observe the highest level of honesty
and academic ethics in pursuit of their academic
goals as per UOB Regulations of Student Conduct
and Academic Integrity, Anti-plagiarism Policies,

Ganall Sl sine el ol V) Al e ey
aedlaal giatl apaes 3 3adSYI SDAY ALY
Al 3l 5 adUall @ gl i 5l 168 5 dgapalSYI

Gsia Jala g cJainy) dadlSa clulis daegalSY)

and Students’ Rights and Responsibilities Handbook.
The consequences for cheating, plagiarism,
unauthorized collaboration, and other forms of
academic dishonesty can be very serious and will be
dealt with as per the aforementioned policies and
regulations.

CRay ol dadla 8 Ly J senall agilial 5 Al
gl o satl s A1 Ayl g iRl ) el
0585 Of LSV LY axe JISET (e W e
bl i Lgme Jaletl) s s 130 5 plaa

il 5 oSl i gl

28. Attendance and Absence Regulations

Gl g ) gaal) allad 28

Students are required to adhere to regular attendance
for class lectures and practical sessions, as
determined by the nature of the course, as per Article
(33) of Regulations of Study and Examination at the
University of Bahrain.
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
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