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Module Objectives
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The goals of this course are to enable students to:

1. Scientific reasoning and quantitative analysis. Our majors will be able
to apply chemical concepts to solve qualitative and quantitative
problems.

2. Laboratory practice and safety. In order to learn the ways in which
new scientific knowledge is created, our majors will experience how
chemists interpret chemical and physical phenomena through
experimental investigation. They will develop and apply the
appropriate lab skills and instrumentation to solve chemical
problems.

Module Learning
Outcomes
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By the end of successful completion of this course, the student will be able to:

1.

10.

Define the structure of atoms in terms of the nucleus with protons,
neutrons, & electrons.

Write and balance chemical equations, name inorganic compounds and
ions and describe the properties of the main group elements.

Carry out chemical calculations, including mass relations in chemical
reactions, limiting reagent & reaction yield calculations, and calculations
of reactions taking place in solution.

Understand the concept of oxidation-reduction, calculate oxidation
numbers, and balance redox reactions.

Apply the ideal gas law in solving problems involving the gas phase
Solve problems in chemical thermodynamics and calorimetry.

Predict the electronic structure of atoms and ions from quantum theory,
and9) relate the position of an element in the periodic table to its
electronic structure and to the physical and chemical properties of the

elements.
Describe the principles of chemical bonding and write Lewis structures.

Predict the geometry of the electron pairs and the shape of molecules
using VSEPR theory, predict bond polarity and molecular dipoles.

Describe the valence bond theory, predict the hybridization of atoms in
molecules, and describe bonding in molecules with single, double and
triple bonds in terms of and © bonds, and delocalized molecular orbitals.

Indicative Contents
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Indicative content includes the following.

1- Handling Numbers. Dimensional Analysis in Solving Problems Recognize chemical

safety and hazardous materials icons




2- Atomic Number. Mass Number. and isotopes. The Periodic Table. Molecules and
lons. Describe laboratory instruments and some basic techniques used in the

chemistry laboratory, including balances and standard volumetric equipment

3- Chemical Formulas. Naming Compounds. Atomic Mass. Vogadro's number and

Molar Mass of an Element.

4- Chemical Reactions and Chemical Equations.

5- Describe how to Prepare accurate laboratory reports of their experimental results;

Amounts of Reactants and Products; limiting Reagent Calculations; Reaction Yield;
General Properties of Aqueous Solutions. Precipitation Reactions. Acid-Base
Reactions; Oxidation-Reduction Reactions; Concentration of Solutions.

6- Acid-Base Titrations, Cases Pressure.
7- The ideal Gas Equation; Gas Stoichiometry; Partial Pressures; The Nature of Energy
and types of energy

8- Energy Changes in Chemical Reactions; introduction to Thermodynamics. Enthalpy

of Chemical Reactions; Calorimetry;
9- Standard Enthalpy of Formation and Reaction From Classical Physics to Quantum
Theory; Bohr's Theory of the Hydrogen Atom; Quantum Numbers; Atomic

OrbitalsElectron Configuration;

10- Development of the Periodic Table; Periodic Classification of the Elements;
Periodic Variation in Physical Properties;

lonization Energy; Electron Affinity Lewis Dot Symbols; The ionic Bond; The Covalent
Bond; Electro negativity; Writing Lewis structure Formal Charge and Lewis Structures.

11- The Concept of Resonance. Exceptions to the Octet Rule Bond Energy

12- Molecular Geometry; Dipole Moment; Spectrophotometric Analysis of

tetracycline; Valence Bond Theory.

Hybridization of Atomic Orbital's. Hybridization in Molecules Containing Double and

Triple Bonds. Delocalized Molecular Orbital's

Learning and Teaching Strategies
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Strategies

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 types of simple experiments involving some
sampling activities that are interesting to the students.




Student Workload (SWL)
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Structured SWL (h/sem) 28 Structured SWL (h/w) c 5
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Unstructured SWL (h/sem) 47 Unstructured SWL (h/w) 31
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Total SWL (h/sem)
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125

Module Evaluation
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Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 5 25% (25) 3and 10 LO #1, #2 and #3, #4
Assignments
. 2 5% (5) 2and 12 LO #5, #6
Formative (HW)
Assessment | Report
Activities 1 4% (4) - -
Lab 1 6% (6) Continuous | LO #1, #2 and #3, #4
Summative Midterm Exam 2hr 10% (10) 7 LO #1, #2 and #3, #4, #5
Assessment | Final Exam 3 hr 50% 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
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Material Covered
Week 1 MEASUREMENTS IN CHEMISTRY
Week 2 Problem Solving in Chemistry - Dimensional Analysis
Week 3 Atoms, Molecules and lons
Week 4 Mass Relationships in Chemical Reactions
Week 5 Reactions in Aqueous Solutions
Week 6 Gasses
Week 7 | Thermochemistry




Week 8 Quantum Theory and the Electronic Structur of Atoms

Week 9 Chemical Bonding

Week 10 | Electrochemistry

Week 11 | Volumetric Methods of Analysis

Week 12 | Titrations Based on Acid-Base Reactions

Week 13 | Titrations Based on Precipitation Reactions

Week 14 | Titrations Based on Complexation Reactions

Week 15 | Titrations Based on Redox reactions

Week 16 | Gravimetric Methods of Analysis

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Week 5 Lab 5:

Week 6 Lab 6:

Week 7 Lab 7:

Learning and Teaching Resources
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Text Available in the Library?

Required Texts Introductory Chemistry Essentials, Nivaldo J. Tro

Recommended Chemistry. Steven S. Zumdahl, Susan A. Zumdahl, Donald

Texts J. DeCoste

Websites

Grading Scheme
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Group Grade paail) Marks % | Definition
Success Group A - Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good EENRTEN 80 -89 Above average with some errors




C - Good 2 70-79 Sound work with notable errors

D - Satisfactory L gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) il y | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




