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I) TEXTBOOK: 

Chemistry, International Student Version, James E. Brady, Neil D. Jespersen, Alison 
Hyslop, 7th edition, Wiley, 2015. 

 
II) EVALUATION SCHEME, GRADING SYSTEM & EXAM DATES: 
 Mid exam  40%      Date and time: TBA 
 Final exam  60%      Date and time: TBA 
 ____________________________________________ 
 Total    100% 
 
III) Lecturers 
 
Lecturer name Office no Office hours email 
Dr. Monther A. Khanfar chem.009 10-11 (Sun., Tues.) 

11:30-12:30 (Mon.,Wed.) 
m.khanfar@ju.edu.jo 

Dr. Firas Awwadi chem.003 12-13 (Sun., Tues.) 
11-12:30 (Mon.,Wed.) 

f.awwadi@ju.edu.jo 

 
IV) COURSE OUTLINE: 
 
1 Scientific Measurements      3 Lectures 
1.2 Matter and Its Classifications      page 27 
1.3 Physical and Chemical Properties      page 31 
1.4 Measurement of Physical and Chemical Properties    page 32 
1.5 The Uncertainty of Measurements      page 41 
1.6 Dimensional Analysis       page 45 
1.7 Density and Specific Gravity      page 49 
 
Section excluded: 
1.1 Laws and Theories: The Scientific Method     page 25 
 
2 Elements, Compounds, and the Periodic Table   3 Lectures 
2.3 Molecules and Chemical Formulas      page 70 
2.4 Chemical Reactions and Chemical Equations    page 77 
2.5 Ionic Compounds        page 80 
2.6 Nomenclature of Ionic Compounds      page 86 
2.7 Molecular Compounds       page 91 
2.8 Nomenclature of Molecular Compounds    page 94 
 
Sections excluded: 
2.1 The Periodic Table        page 64 
2.2 Metals, Nonmetals, and Metalloids     page 67 
 
3 The Mole and Stoichiometry      5 Lectures  
3.1 The Mole and Avogadro’s number      page 109 
3.2 The Mole, Formula Mass, and Stoichiometry    page 115 
3.3 Chemical Formula and Percentage Composition    page 118 
3.4 Determining Empirical and Molecular Formulas   page 120 
3.5 Stoichiometry and Chemical Equations     page 129 
3.6 Limiting Reactants        page 137 
3.7 Theoretical Yield and Percentage Yield     page 141 



4 Molecular View of Reactions in Aqueous Solutions   5 Lectures 
4.1 Describing Solutions       page 156 
4.2 Electrolytes and Nonelectrolytes     page 158 
4.3 Equations for Ionic Reactions      page 160 
4.4 Introducing Acids and Bases      page 164 
4.5 Acid–Base Nomenclature      page 172 
4.6 Double Replacement (Metathesis) Reactions     page 174 
4.7 Molarity         page 184 
4.8 Solution Stoichiometry       page 191 
4.9 Titrations and Chemical Analysis      page 195 
 
Sections excluded: 
 
5 Oxidation–Reduction Reactions     2 Lectures 
5.1 Oxidation–Reduction Reactions      page 213 
5.2 Balancing Redox Equations       page 220 
5.6 Stoichiometry of Redox Reactions      page 237 
 
Sections excluded: 
5.3 Acids as Oxidizing Agents      page 225 
5.4 Redox Reactions of Metals      page 229 
5.5 Molecular Oxygen as an Oxidizing Agent    page 233 
 
6 Energy and Chemical Change     6 Lectures  
6.1 Energy: The Ability to Do Work     page 252 
6.2 Heat, Temperature, and Internal Energy    page 255 
6.3 Measuring Heat        page 258 
6.4 Energy of Chemical Reactions      page 264 
6.5 Heat, Work, and the First Law of Thermodynamics    page 266 
6.6 Heats of Reaction        page 270 
6.7 Thermochemical Equations       page 275 
6.8 Hess’s Law         page 277 
6.9 Standard Heats of Reaction       page 283 
 
7 The Quantum Mechanical Atom     4 Lectures 
7.1 Electromagnetic Radiation       page 301 
7.2 Line Spectra and the Rydberg Equation     page 309 
7.3 The Bohr Theory        page 311 
7.4 The Wave Mechanical Model      page 314 
7.5 Quantum Numbers of Electrons in Atoms    page 319 
7.6 Electron Spin        page 322 
7.7 Energy Levels and Ground State Electron Configurations   page 324 
7.8 Periodic Table and Ground State Electron Configurations   page 326 
7.9 Atomic Orbitals: Shapes and Orientations     page 332 
7.10 Periodic Table and Properties of the Elements    page 336 
 
8 The Basics of Chemical Bonding      4 Lectures 
8.1 Energy Requirements for Bond Formation     page 353 
8.2 Ionic Bonding        page 354 
8.3 Octet Rule and Electron Configurations of Ions    page 358 
8.4 Lewis Symbols: Keeping Track of Valence Electrons   page 362 
8.5 Covalent Bonds        page 364 
8.6 Bond Polarity and Electronegativity      page 368 
8.7 Lewis Structures        page 373 
8.8 Resonance Structures       page 384 
 
Sections excluded: 
8.9 Covalent Compounds of Carbon     page 387 



 
 
9 Theories of Bonding and Structure     5 Lectures  
9.1 Five Basic Molecular Geometries      page 404 
9.2 Molecular Shapes and the VSEPR Model    page 407 
9.3 Molecular Structure and Dipole Moments     page 415 
9.4 Valence Bond Theory       page 420 
9.5 Hybrid Orbitals and Molecular Geometry     page 423 
9.6 Hybrid Orbitals and Multiple Bonds      page 434 
 
Sections excluded: 
9.7 Molecular Orbital Theory Basics      page 440 
9.8 Delocalized Molecular Orbitals      page 447 
9.9 Bonding in Solids        page 448 
9.10 Bonding of the Allotropes of the Elements     page 450 
 
10 Properties of Gases        5 Lectures 
10.1 A Molecular Look at Gases      page 466 
10.2 Measurement of Pressure       page 467 
10.3 Gas Laws         page 472 
10.4 Stoichiometry Using Gas Volumes      page 478 
10.5 Ideal Gas Law        page 482 
10.6 Dalton’s Law of Partial Pressures      page 490 
10.7 Kinetic Molecular Theory of Gases     page 501 
 
Sections excluded: 
10.8 Real Gases        page 504 
 

 
 
Learning Outcomes: 
Students in this course will learn to: 
1. Explain and model how the existence of atoms leads to the conservation of matter. 
2. Use appropriate models and theories to describe chemical and physical phenomena. 
3. Construct representations of chemical species and use them to predict chemical and 

physical properties. 
4. Explain how and why the atomic-molecular structure affects the properties of a substance, 

and vice versa. 
5. Predict and explain the energy changes associated with interactions of atoms, molecules, 

and ions. 
6. How to apply systems thinking to both molecular level and macroscopic systems. 
 
 
Academic Integrity: 
 
All students are expected to follow the rules and instructions of The University of Jordan. 
Absences exceeding 15% of the total number of class meetings will result in (F) grade. All 
incidents of cheating or breaching the discipline, during the class meeting and/or the exam, 
will be taken very seriously and will not be tolerated.  
                                                                                                                                                                                  
                                                                


