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REQUIRED READING MATERIALS (Title, Author, Publisher, Copyright Date):

General Chemistry — An Integrated Approach, Hill & Petrucci, Prentice Hall, 2™ Edition,

1998.

SPECIFIC (MEASURABLE) STUDENT BEHAVIORAL LEARNING OBJECTIVES:

Upon completion of this course the student should be able to:

1.

9.
10.

Discuss the significance of a chemical formula and derive empirical formulas utilizing
the mole concept from elemental weight % and/or combustion analysis data.
Balance chemical equations and relate quantities of reactants consumed to products
obtained.
Balance nuclear equations and discuss various types of radioactive decay processes.
Predict the behavior of elements in chemical reactions based on a knowledge of the
elements.
Relate the organization of the Periodic table to the electron configuration of the
elements.
Differentiate between and discuss the nature of ionic and covalent bonding.
Relate the concepts of covalent bonding, hybridization, molecular geometry, molecular
shape, polarity, and resonance.
Relate various physical properties of compounds to the nature of their intermolecular
attractive forces.
Describe the parameters that affect gas behavior.

Describe in qualitative and quantitative terms how concentration affects the
behavior of solutions.

OUTLINE OF COURSE CONTENT (Major Topics and Subtopics):

Atoms, Molecules and Moles

a. mole concept

b. formuia derivation

Gas Behavior

Avogadro’s law

Boyle’'s law

Charles’ law

ideal gas law and van der Waals equation
Dalton’s law of partial pressures

f. Graham’s law
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1. Chemical and Nuclear Equations

a. balance chemical equations by inspection

b. mass-mass, mass-volume, and volume-volume problems
c. limiting reagent and percent yield problems

d. balance nuclear equations
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IV. Atomic structure and trends in the periodic tale
a. atomic orbitals and quantum mechanics
b. Aufbau principle, Hund’s Rule, Pauli exclusion principle
c. organization of the periodic table
d. trends in atomic/ionic size, ionization energy, electron affinity
V. Intramolecular and Intermolecular Attractive Forces
a. ionic bonding and the nomenclature of ionic compounds
b. covalent bonding, hybridization, VSEPR theory, molecular geometry, and shape
c. intermolecular attractive forces
V1. Concentration Units & Colligative Properties
a. molarity, molality, mole fraction, mass-mass %, mass-vol %
b. colligative properties of solutions

EVALUATION OF STUDENT PERFORMANCE:

Student performance will be evaluated on the basis of results from topic examinations
and/or quizzes and a comprehensive American Chemical Society final examination.



