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Section Concerning the Student

1. Course Code: CHEMY101 oA ey 1
2. Course Title General Chemistry | o8l a2
3. College: Science A 3
4. Department: Chemistry adll 4
5. Academic Program: B.Sc. sl malindl 5
6. Course Credits: 3-2-4 shaaiall cleludl 3 .6

S G ) jiall (s gima |7

7. Course NQF Level: 5 S sl L
8. Notional Hours: 149 il i) clelud s .8
dlaieall cleludl 2 Q
9. NQF Credits: 15 bl UM Wed g jiall
sl ‘gall
10. Prerequisite: None sooiall glad) Gllaiall (10
11. Lectures Timing & we e o
. :00-02: - <Lgilsa ) b
Location: 1:00-02:15 pm, S41-1017 2lgila g 5 9 .11
12. General Mode of )
Teaching and Traditional & splaill g anlaill alal) Jaadl) 12
Learning
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13. Course Coordinator: Dr. Mona Aljar, Dr. Wael Amer ookl Buda 13
14. Course Instructor: Dr. Wael Amer 1A Gl 14
15. Office_ Hours and U,T,H: 10-12 M,W: 11:00-12:00, e g ol cdelod) 15

Location: S541-1032

Hdal g sty )

16. Instructor’s Email: wamer@uob.edu.bh o ‘“’A"M_jﬁ‘ 16
17. Academic Year: 2024-2025 sdgapasy) ddud) 17
18. Semester: Second Semester A Juadll 2l ) Juailll (18
19. Textbook(s): 2ooRall dpaal) g 19
CHEMISTRY, Steven S. Zumdahl, Susan A. Zumdahl, and Donald J. Decoste, 10" Edition,
CENGAGE Learning.
20. References: ) 120
CHEMISTRY by Jason Overby and Raymond Chang, 14" Edition, McGraw Hill.
CHEMISTRY: Principles and Reactions by Masterton Hurley 8" edition.
21. Other Learning Resources Used (e.g. e- L e S alatl) Qi) (5 AN el jlas 21

learning, field visits, periodicals, software,
etc.):

(o) ebima el 93 ¢Ailane

22. Course Description (as published in the
College Catalogue):

2l Jala (B a5 be uan) Rl a8 22

Atomic structure; formulas and names of chemi

cal molecules; Avogadro’s number and the mole;

stoichiometry of chemical reactions; acid-base and redox reactions, solutions, concentration units,

and colligative properties; gases and gas laws; e
periodic properties and chemical bonding: ionic

lectronic structure and the electron configuration;
and covalent; Lewis structures and formal charge;

molecular geometry and hybridization. Related practical work.

23. Course Intended Learning Outcomes
(3to 5 CILO:s):

(CILOs) sl alail) cila A 23
s(Apali Sl A 5 ) 3)

1. Use the periodic table to predict the types and properties of elements, and their electronic
structures

2. Infer the formulas and the names of chemical molecules and chemical equations for different
types of chemical reactions.

3. Solve basic chemical reaction problems such as moles, mass percent, and molarity.

4. Explain real-life phenomenon through chemical concepts such as colligative properties of a
solution.

5. Use the ideal gas law and its applications in quantitative problems.

6. Obtain meaningful conclusions from experimental data.
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24. Course Assessment Percentages (as per
Regulations of Study and Examination at
the University of Bahrain):

o)) pUSE anan) g gl gy i) sl 24
2Ol daaly (B clilata g

Assessment Type Percentage Assessment Date
i) g5 Al pail) Fy
12.5% Monday, 10 March 2025
Midterm | Individual 11:00 — 12:30
g8 (Hall S18)
Individual 125 % Monday, 21 April 2025
. a8 11:00 -12:30
Midterm 11 (Hall S18)
Individual 10 % W, 26-Feb-2025 (8-8:30 PM)
3 Quizzes GAA H, 3-Apr-2025 (8-8:30 PM)
W, 23-Apr-2025 (8-8:30 PM)
Individual 5% U, 23-Mar — H, 27-Mar
2 Homeworks G2
U, 27-Apr — W, 30-Apr
Individual Lab Reports
$2R (10%)
Thursday, 8 May 2025
Laboratory / Practical La(ki OEOZZ;Im 2:)60 _ 3:3)6
(Hall S18)
Total 20%

Formative tests

Two formative tests will be conducted before Test 1 and Test 2,

and they will not carry any marks.

. _— Individual 40% Thursday, 22 May 2025
Final Examination 55 (11:30 to 1:30)
Total 100%

25. Description of Topics Covered

P\ (s () ke pua gall s .25

Topic Title Description
(e.g. chapter/experiment title) 5 P,n
£ 5254l i

Chapter 1
Chemical Foundations

1.3 Units of Measurements p 8 is expected
to be covered independently by all students.
1.5 Significant figures and Calculations p 14
and Safety rules are introduced during the
first lab session.

Chapter 2
Atoms, Molecules, and lons.

2.5 The Modern View of Atomic Structure:
An Introduction p 46-47

2.6 Molecules and lons p 48-50

2.7 The Periodic Table p 51-53

2.8 Naming Simple Compounds p 53-63
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Chapter 3
Stoichiometry

3.1 Counting by Weighing p 69-70

3.2 Atomic Masses p 70-72

3.3 The Mole p 72-77

3.4 Molar Mass p 77-79

3.6 Percent Composition of Compounds p
81-83

3.7 Determining the Formula of a
Compound p 83-90

3.8 Chemical Equations p 90-92

3.9 Balancing Chemical Equations p 92-95
3.10 Stoichiometric Calculations: Amounts
of Reactants and Products p 95-100

3.11 The Concept of Limiting Reactant p
100-110

Chapter 4
Types of Chemical Reactions and Solution
Stoichiometry

4.1 Water, the Common Solvent p 117-119
4.2 The Nature of Aqueous Solutions:
Strong and Weak Electrolytes p 119-123
4.3 The Composition of Solutions p 123-
130

4.4 Types of Chemical Reactions p 130
4.5 Precipitation Reactions p 131-136

4.6 Describing Reactions in Solution p 136-
138

4.8 Acid-Base Reactions p 140-147

4.9 Oxidation-Reduction Reactions p 147-
152

Chapter 11
Properties of Solutions

11.1 Solution Composition p 434-437

11.3 Factors Affecting Solubility p 441-445
11.4 The Vapor Pressures of Solutions p
445-448

11.5 Boiling-Point Elevation and Freezing-
Point Depression p 451-454

11.6 Osmotic Pressure p 454- 458 (only first
figure)

11.7 Colligative Properties of Electrolyte
Solutions p 459-460

11.8 Colloids p 461-463

Chapter 5
Gases

5.1 Pressure p 165-167

5.2 The Gas Laws of Boyle, Charles, and
Avogadro p 167-173

5.3 The Ideal Gas Law p 173-178

5.4 Gas Stoichiometry p 179-183

5.5 Dalton’s Law of Partial Pressures p 183-
189

Chapter 7
Atomic Structure and Periodicity

7.1 Electromagnetic Radiation p 252-253
7.2 The Nature of Matter p 254 (last
paragraph),255 (first example), 258 (last
part only)
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7.3 The Atomic Spectrum of Hydrogen p
260-261

7.4 The Bohr Model p 262-265

7.5 The Quantum Mechanical Model of the
Atom p 266

7.6 Quantum numbers p 269

7.7 Orbital Shapes and Energies p 270-272
7.8 Electron Spin and the Pauli Principle p
273

7.9 Polyelectronic Atoms p 274-275

7.10 The Aufbau Principle and the Periodic
Table p 278-284

7.12 Periodic Trends in Atomic Properties p
284-287, 289-291

Chapter 8

Bonding: General Concepts

8.1 Tyes of Chemical Bonds p 301-302,
304-305

8.2 Electronegativity p 305-307

8.3 Bond Polarity and Dipole Moments p
307-310

8.4 lons: Electron Configurations and Sizes
p 310-314

8.5 Energy Effects in Binary lonic
Compounds p 314-315

8.6 Partial lonic Character of Covalent
Bonds p 318

8.7 The Covalent Chemical Bond: A Model
p 319

8.9 The Localized Electron Bonding Model
p 325

8.10 Lewis Structures p 325-329

8.11 Exceptions to the Octet Rule p 329-332
8.12 Resonance p 333-337

8.13 Molecular Structure p 337-350

Chapter 9
Covalent Bonding: Orbitals

9.1 Hybridization and the Localized
Electron Model p 355-362 (till the end of
the first figure) p 364-366

9.2 Paramagnetism p 372 (first paragraph)

26. Weekly Schedule

@S sd) Joall 26

. CILOs Teaching/Assessment
\&Nﬁ; Pit:f‘ gjﬁ?fgﬁfﬂ, oAl alail) il A Mode and Method
; & (CILOs) AN/ ) Jaad g Asanga
General Traditional (sl
introduction
1 2/5/2025 2

5 University of Bahrain — Quality Assurance& Accreditation Center — Academic Course

Specification Form
May 2024




2/9/2025

Chapter (2)
2.5 The
Modern View
of Atomic
Structure: An
Introduction
2.6 Molecules
and lons

2.7 The
Periodic Table
2.8 Naming
Simple
Compounds
Introduction

1,2

Traditional &

Quiz
Test
Final Exam

2/16/2025

Chapter (3) 3.1
Counting by
Weighing

3.2 Atomic
Masses

3.3 The Mole
3.4 Molar Mass
3.6 Percent
Composition of
Compounds
3.7
Determining
the Formula of
a Compound

2,3

Traditional sl
Quiz
Tests

Final Exam

2/23/2025

3.8 Chemical
Equations

3.9 Balancing
Chemical
Equations
3.10
Stoichiometric
Calculations:
Amounts of
Reactants and
Products

3.11 The
Concept of
Limiting
Reactant.

Traditional sl
Quiz
Tests

Final Exam

3/2/2025

Chapter (4)
4.1 Water, the
Common
Solvent

2,3

Traditional sl
Quiz
Tests

Final Exam
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4.2 The Nature
of Aqueous
Solutions:
Strong and
Weak
Electrolytes
4.3 The
Composition of
Solutions

4.4 Types of
Chemical
Reactions

3/9/2025

4.5
Precipitation
Reactions

4.6 Describing
Reactions in
Solution

4.8 Acid-Base
Reactions

2,3

Traditional sl
Quiz
Tests

Final Exam

3/16/2025

4.9 Oxidation-
Reduction
Reactions
Chapter 11:
11.1 Solution
Composition
11.3 Factors
Affecting
Solubility

Traditional sl
Quiz
Tests

Final Exam

3/23/2025

11.4 The Vapor
Pressures of
Solutions

11.5 Boiling-
Point Elevation
and Freezing-
Point
Depression
11.6 Osmotic
Pressure

3,4

Traditional sl
Quiz
Tests

Final Exam

3/30/2025

11.7 Colligative
Properties of
Electrolyte
Solutions

11.8 Colloids

Traditional sl
Quiz
Tests

Final Exam

10

4/6/2025

Chapter 5:

5.1 Pressure
5.2 The Gas
Laws of Boyle,

Traditional sl
Quiz
Tests

Final Exam
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Charles, and
Avogadro

5.3 The Ideal
Gas Law

5.4 Gas
Stoichiometry
5.5 Dalton’s
Law of Partial
Pressures

11

4/13/2025

Chapter 7:

7.1
Electromagneti
¢ Radiation p
252-253

7.2 The Nature
of Matter

7.3 The Atomic
Spectrum of
Hydrogen

7.4 The Bohr
Model

7.5 The
Quantum
Mechanical
Model of the
Atom

7.6 Quantum
numbers

Traditional sl
Quiz
Tests

Final Exam

12

4/20/2025

7.7 Orbital
Shapes and
Energies

7.8 Electron
Spin and the
Pauli Principle
7.9
Polyelectronic
Atoms

7.10 The
Periodic Table
8.4 lons:
Electron
Configurations
and Sizes

Traditional sl
Quiz
Tests

Final Exam

13

4/27/2025

7.12 Periodic
Trends in
Atomic
Properties

Traditional sl
Quiz
Tests

Final Exam
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Chapter (8):
8.1 Types of
Chemical
Bonds

8.2
Electronegativit
y

8.3 Bond
Polarity and
Dipole
Moments

8.4 lons:
Electron
Configurations
and Sizes

14

5/4/2025

8.5 Energy
Effects in
Binary lonic
Compounds

8.6 Partial lonic
Character of
Covalent Bonds
8.7 The
Covalent
Chemical

Bond: A Model
8.9 The
Localized
Electron
Bonding Model

Traditional sl
Quiz
Tests

Final Exam

15

5/11/2025

8.10 Lewis
Structures

8.11 Exceptions
to the Octet
Rule

8.12 Resonance
8.13 Molecular
Structure
(9)9.1
Hybridization
and the
Localized
Electron Model
9.2
Paramagnetism

Traditional sl
Quiz
Tests

Final Exam

27. Academic Integrity Statement

dpagalsY) da) 3 ol 27

9
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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, 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.

LY 5 GBanall il gie el o) 51 Al e ey
18 5 31001SY) agdlonl (Gaiail agaeas 8 ApanlSY) (MAYI
Anile i AaanlSY) da) 3 5 GOl o gl 3l 50

o L Jsanal) cagilnl 55 dullall (8 gia a5« JasY)
Ol 5 Apa¥) A8 juall 5 all ) sal (S cpoad) dadls
Ol e SY) ALY axe JISET el j 540 7 paall 2
sl 5 ol 188 5 gma Jalatl) s 5 4l 5 julad (S5
Q.J BJ}SM\

28. Attendance and Absence Regulations

Glidly ) guaal) allii 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.

Faial) il yumaall Jial) gl A AN AL e o
salall \35_5_5 cgm\Jﬂ\ JJSAH @L 022a7 Lavs c@aﬂ\j

g.ag.:lss'\ peadl) g ) Rall (udday paldd) audl)

Section Concerning the Course Instructor and Academic Department

29. Program Intended Learning Outcomes
(7-10 PILOs):

:(7-10 PILOS) gabinll dpalail) cila j3al) 29

1. Acquire a broad set of knowledge concerning the fundamentals in the disciplinary and

interdisciplinary areas of chemistry.

2. Use standard laboratory equipment, modern instrumentation, and techniques to build up and

enhance practical skills.

Acquire, analyze, and interpret experimental data and reach valid scientific conclusions.

Acquire the basic skills of scientific research.

Employ electronic data basis and search tools to retrieve scientific information.

oo~ w

Communicate the concepts and results of the theoretical and experimental work through

effective writing and oral communication skills.

~

Act with integrity and good ethics.

Demonstrate understanding of proper and safe handling of chemicals and environmental

issues.

9. Acquire a broad set of scientific and general knowledge.

10. Acquire self-learning to ensure lifelong learning.

30. NQF Level Descriptors:

2R pall ik gl) JUaY) iy sanal dea 1) iladaal) 30

v Knowledge: Theoretical Understanding bl agdll 148 pal) K1
Knowledge: Applied Knowledge Jainlatl) 48 jeal) 148 mal)
K2 K2
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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
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
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar

s1 Skills: Generic Problem Solving & Gl lgall 5 Aalall DKL Ja Ol jlga 1l jlgal) -
Analytical skills adlal)

2 Skills: Communication, ICT, and A ) gy e Jlai¥) Gl jlga 1l slgmal) -
Numeracy Aooaell il jlgall 5 ecYLaiV 5 il sleall
Competence: Autonomy, Responsibility Glanall 5 Al g gunall g AIDELLY) 1AL

C & Context C

31. Mapping of Course Intended Learning . ! el il ial das

Outcomes (CILOs)- ((CILOS) saall 4palail) il jaal) Jay ) 31
Mapping to Criteria
. Mapping to According to
CILO Number Mapping to NQF Level NQF Level Accreditation Body
(from table 23) PILOs . .
Descriptors (when different from
PILOs)
. “faaaally Jals Y Alaie ) Al uleay Jalsi Y
o clasdalblgyy) | R NN
bl 7 Al a8 el g e u\,u;w.\.d Asdia gl ) s ghna Jﬁlﬂ-ﬁé‘ ﬁu)l:\a‘ .\.\G) 9
(23 ds2al) (PILOS) (bl ) i Aalall cila Al oo
M gall (Ell
1 1 K1, S1 5
2 1 K1, S1 5
3 1 K1, K2, S1 5
4 1 K1, K2, S1 5
5 2,3,45,6,7,8 K2,51,52,C 5
32. Mapping of Course Assessment: sl cullad By 32
Assessment NQF
Level Descriptor
. Mapped CILO | (Refer to table 30)
Assessment Formative / il iy Jag ) s sl anlill) Chua g NQF’LeveI
P Summative P o . (5 Sha
il B/ g DAl aladl) Andia gl) cifadal 0y
Lo bl Uy il ghesal .
O el
(30 Js)
Midterm | «<ta Summative 2,3 K1, S1 5
Midterm |1 «<ta Summative 3,4 K1, S1 5
Quizzez s Summative 12,34 K1, S1 5
Homework <Ua Summative 1,2,34 K1, S1,C 5
Quizzes Formative 12,34 K1, S1 5
Laboratory <Ua Summative 5 K1, K2,S1,S2,C 5
reports i
Laboratory Test | <ts Summative 2,345 K1, K2, S1 5
Final <Ua Summative 12,34 K1, K2, S1 5

33. Allocation of NQF Credit

O pall il gl) Y] b Badinall cleluadl yaa3 33
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Learning Activity Activity Duration Frequency Notional Hours
A PER A JaL&l) 3aa sl Ao iy clelud)
Lessons / _Lectu res/ | Lecture: 3 hours per 3/week * number of weeks (15) 45
Seminars week =45
Tutorial NA NA 0
Practical / Laboratory: 3 hours per 3/weeks * number of 24
Laboratory week experiments (8) = 24
Supervised / 1 final exam * 2 hours = 2 5
Assessment . .
43 gal) ayiil Final exam * 2 hrs 3 Quizzes*0.5hr=2
3 Quizzes * 0.5 hr 2 Homework * 0.5 hr=1
2 Homework * 0.5 hr
Student Centered | Notes reading—2hrs | 2*15=30 75
Learning / per week * 15 weeks _
2*1=2
Independent Quiz 12 hour
Learning 2*1=2
sl Jga S palal) aleil) | Quiz 2 —2 hour px1=2
Jillual) alal) Quiz 3 -2 hour 1%1=1
Formative test 1 — 1 o1
hour 1*1=1
Formative test 2 — 1 5%1=5
hour 5*1=5
Test 1 -5 hours 4*1=4
Test 2 — 5 hours 15*1=15
Lab test — 4 hours 2x4=8
Final test — 15 hours
Lab reports 2 hrs
Work based NA NA 0
Learning
Jas o aildl) alatl)
Other (specify) NA NA 0
(S 3 ) 5 A
Total Notional Hours: 149
L) Y clelud) £ sana
NQF Credit (divide notional hours by 10) 15

(10 Ao 4| ji8Y) Cile Ldd) £ gana acidll) < 3all ih gl JUaY) A 3 aaliaall cilelud)

Notes if any:

a9 O i gala
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For more information about the allocation process, kindly refer to:

NQF Handbook
NQF General Policies

NOF Capacity Building Course

Assigning Credit Hours to Courses

1) 52 (A Clebud) aaal Jga Claglrall (pa 3y Jall

ol gall e gl LY Jala

O pall ida sl U dalad) culilud)

O all ik gl U el il ol By 50

Al Hall &l yiall saaizall chlelad) aand Al

Prepared by: Dr. Wael Amer 10 o e
Date: 9-Feb-2025 e y) U
Updated by: 108 (e &lida
Reviewed by: 108 (e gy
Approved by Department ) (pulaa J8 (ra B i) Eiaaic|
Council on: [Click or tap to Click or tap to enter a ] :fuli
enter a date.], Meeting no. [ ] Al [ ] glaia¥l b [date.
for the academic year [ ] [ ] Asasy
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https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20Handbook%202023%20Edition%20(EN).pdf
https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20General%20Policies.pdf
http://bqa-material.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf
https://www.bqa.gov.bh/Ar/MediaCenter/DocLib/%D8%AF%D9%84%D9%8A%D9%84%20%D8%A7%D9%84%D8%A5%D8%B7%D8%A7%D8%B1%20%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A%20%D9%84%D9%84%D9%85%D8%A4%D9%87%D9%84%D8%A7%D8%AA%202023.pdf
https://www.bqa.gov.bh/Ar/QaaetUnits/NQFU/Documents/AR/12-2015%20policies.pdf
http://nqf-course-ar.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf

