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General Chemistry
16-Week Departmental Syllabus
1. Course Information
Course Title: General Chemistry
Duration: 16 Weeks
Course Level: Upper-Intermediate
Course Type: Preparatory Course for Medical School
2. Core Course Materials
1. Silberberg, M. S. & Amateis, P. Chemistry: The Molecular Nature of Matter and Change. Latest Edition, McGraw-Hill.
2. Mortimer, C. E. Chemistry: A Conceptual Approach (or the edition adopted by the department).
3. Course Description
General Chemistry provides students with a foundation in the basic concepts and principles of chemistry. Topics include atomic structure, chemical bonding, chemical reactions, stoichiometry, states of matter, solutions, acids and bases, thermochemistry, and equilibrium. The course emphasizes critical thinking, quantitative problem-solving, and the application of chemistry to biological, medical, and everyday phenomena.




4. Overall Aim
The overall aim of this course is to provide students with a comprehensive understanding of the fundamental principles of chemistry and to develop their ability to apply chemical concepts to scientific, medical, and everyday contexts. The course seeks to strengthen students' quantitative problem-solving skills, scientific reasoning, and laboratory awareness while building a solid foundation for further studies in chemistry, biology, medicine, and other health-related disciplines. Students will learn to interpret chemical phenomena, analyze chemical data, and communicate scientific ideas effectively using appropriate chemical terminology.
5. Specific Aims
By the end of this course, students will be able to:
1. Explain the fundamental concepts of matter, atomic structure, and the principles governing chemical behavior.
2. Classify and describe the physical and chemical properties of substances and the composition of matter.
3. Apply stoichiometric principles to calculate quantitative relationships in chemical formulas and reactions.
4. Identify, classify, and predict the outcomes of major types of chemical reactions.
5. Explain the principles of thermochemistry, energy transfer, entropy, and free energy in chemical processes.
6. Describe the fundamentals of quantum theory and their application to atomic structure and electronic behavior.
7. Determine electron configurations and relate periodic trends to atomic and chemical properties.
8. Explain chemical bonding theories and predict molecular geometry using appropriate models.
9. Analyze intermolecular forces and relate them to the physical properties of liquids, solids, and phase changes.
10. Describe the properties of solutions, colloids, and other chemical mixtures and perform related calculations.
11. Interpret periodic patterns among main-group elements and predict their chemical behavior.
12. Explain the structure, properties, and reactions of basic organic compounds with emphasis on carbon chemistry.
13. Analyze the factors affecting reaction rates and explain the mechanisms of chemical reactions.
14. Apply the principles of chemical equilibrium to predict the extent and direction of chemical reactions.
15. Explain acid-base theories and solve problems involving acid-base equilibria.
16. Develop scientific reasoning, quantitative problem-solving, and laboratory skills necessary for further studies in chemistry, medicine, pharmacy, nursing, and other health-related disciplines.
6. 16-Week Course Schedule
Session 1 – Introduction to Chemistry / Keys to the Study of Chemistry
· Chemistry and its branches
· Scientific method
· Measurement and uncertainty
· Units, dimensional analysis, and significant figures
Session 2 –- Matter and Its Composition/ The Components of Matter
· Elements, compounds, and mixtures
· Atomic theory
· Structure of the atom
· Isotopes and atomic mass
Session 3 – Quantitative Relationships in Chemistry / Stoichiometry of Formulas and Equations
· Chemical formulas
· Molar mass calculations
· Balancing chemical equations
· Stoichiometric relationships
Session 4 – Chemical Reactions/ Three Major Classes of Chemical Reactions
· Precipitation reactions
· Acid-base reactions
· Oxidation-reduction reactions
· Predicting reaction products
Session 5 – Energy and Chemical Change / Thermochemistry
· Energy and heat
· Enthalpy changes
· Hess’s law
Session 6 – Spontaneity of Chemical Reactions / Entropy, Free Energy, and Reaction Direction
· Entropy
· Gibbs free energy
· Spontaneous and non-spontaneous processes
· Energy and equilibrium
Session 7 – Atomic Structure/ Quantum Theory and Atomic Structure
· Electromagnetic radiation
· Quantum mechanical model
· Atomic orbitals
· Electronic properties of atoms
Session 8 – Periodic Properties /Electron Configuration and Chemical Periodicity
· Electron configurations
· Periodic trends
· Atomic radius
· Ionization energy and electron affinity
Session 9 –Chemical Bonding / Models of Chemical Bonding
· Ionic bonding
· Covalent bonding
· Metallic bonding
· Bond energy and polarity
Session 10 – Molecular Geometry / The Shapes of Molecules
· VSEPR theory
· Molecular geometry
· Bond angles
· Molecular polarity
Session 11 – Intermolecular Forces and States of Matter/  Liquids, Solids, and Phase Changes
· Intermolecular forces
· Properties of liquids and solids
· Phase diagrams
· Phase transitions
Session 12 – Solutions and Mixtures /Solutions and Colloids
· Solution formation
· Concentration units
· Solubility
· Colloids and suspensions
Session 13 – Periodic Trends and Organic Chemistry / Periodic Patterns and Carbon Chemistry
· Main-group elements
· Trends in reactivity
· Organic compounds
· Properties of carbon
Session 14 – Chemical Kinetics /Rates and Mechanisms of Chemical Reactions
· Reaction rates
· Rate laws
· Factors affecting reaction rate
· Reaction mechanisms
Session 15 – Chemical Equilibrium /Equilibrium: The Extent of Chemical Reactions
· Dynamic equilibrium
· Equilibrium constant
· Le Châtelier’s Principle
· Applications of equilibrium
Session 16 – Acid-Base Equilibria and Final Review /Acid-Base Equilibria
· Acid-base theories
· pH and pOH calculations
· Buffer systems
· Comprehensive course review and final examination




7. Assessment
Assesment Component                                                        Points
Attendance                                                                                 0.5
Participation & Active Engagement                                        0.5
Project                                                                                          3
Mid term                                                                                      4
Final exam                                                                                  12
Total                                                                                             20
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