
1. GENERAL DESCRIPTION 
A. Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Pre parer 
F. Department Chairperson 
G. Dean 

II. COURSE SPECIFICS 
A. Hours 

B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

City College of San Francisco 
Course Outline of CHEM 40 

September 2014 
Chemistry 
CHEM40 
Introduction to Chemical Principles 

Ronald Drucker If IIIlA. A 
Mike Solow JV v ~ A.'(xt.i-
David Yee ~ .' ~ 

Lecture - 3 (52.5 total) 
Conference hour - I (17.5 total) 
Laboratory - 3 (52.5 total) 
4 
Math 40, BTEC 108A, or ET 108A, or placement 
into a higher level math course 
None 
None 
This course satisfies a prerequisite for CHEM 10 I A 
and CHEM 103A. It also satisfies chemistry 
requirement for several College certificates. 
No 
Letter, PassINo Pass 
o 

Introductory chemistry. Nomenclature, stoichiometry, gases. acidslbases, solutions, solids, 
atomic/molecular structure 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Apply a variety of appropriate problem-solving tools, including algebraic manipulation of 
mathematical formulas, dimensional analysis, use of mole relationships, and graphing of 
chemically relevant quantities, to the solution of chemical problems. 

B. Apply fundamental chemical models relating to atomic theory, chemical bonding, 
periodic properties of the elements, solution properties, and gas properties to the analysis 
and description of chemical systems. 

C. Communicate scientific concepts and data, including the use of standard chemical 
nomenclature, terminology, and symbolism. 

D. Apply standard laboratory methods to the handling and disposing of chemicals, use of 
instruments, analysis of data, and documentation of procedures and results. 

V.CONTENT 

CCSF, Chemistry, CHEM 40, Introduction to Chemical Principles, September 2014, 
Page 1 of 5 



A. Numerical measurements and conversion factors in problem-solving 

1. Significant figures and calculated quantities 
2. Scientific notation and mathematical operations 

3. SI Units (metric system) 
4. Conversion factors and dimensional analysis 
5. Density and specific gravity 

B. Matter and energy 
I. Physical states of matter 

2. Composition of matter: elements, compounds, mixtures 
3. Physical and chemical changes 

4. Energy and its relation to physical and chemical changes 
5. Heat: calculation of heat when temperature changes without a phase change. 

C. Atoms and elements 
I. Structure of the nuclear atom 

2. Subatomic particles: protons, electrons, neutrons 
3. Atomic number and mass number 

4. Nuclear symbols 
5. The Periodic Table and its relation to atomic structure 

6. Ions 

7. Isotopes and atomic mass 

D. Nomenclature for ionic and covalent compounds 
1. Chemical formulas 
2. Nomenclature and formulas for ionic compounds 

3. Nomenclature and formulas for molecular compounds 

4. Nomenclature for acids 

E. The mole concept 
1. The mole 
2. Basic calculations involving molar mass and Avogadro's number 
3. Determination of empirical and molecular formulas, including percentage composition and 

combustion 
F. Chemical reactions 

I. Evidence for a reaction 
2. Writing and balancing equations 
3. Solubility rules for ionic compounds 
4. Principal species 
5. Predicting products of precipitation reactions 
6. Molecular, complete ionic, and net ionic reactions 
7. Acid-base reactions 
8. Redox reactions 

O. Quantities in reactions: stoichiometry 
1. Obtaining mole-to-mole conversion factors from a balanced reaction 
2. Mass-to-mass conversion factors 
3. Limiting reactant, theoretical yield, percent yield 
4. Introduction to enthalpy of reaction 
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H. Structure of atoms 
1. Light and electromagnetic radiation 
2. The Bohr model of the hydrogen atom 
3. Energies of electrons in hydrogen and larger atoms 
4. Atomic orbitals 
5. Electronic configurations and the periodic table 
6. Periodic properties of elements 

1. Chemical bonding 
1. Covalent and ionic bonds 
2. Lewis dot structures 
o 
J. Structures for double and triple bonds 
4. Electronegativity and bond polarities 
5. Resonance structures 

J. Gas laws 
1. Kinetic molecular theory of matter 
2. Pressure 
3. Gas laws: Boyle's, Charles', Gay-Lussac, combined 
4. Ideal gas law and applications 
5. Mixtures of gases: partial pressures, Dalton's Law 
6. Gas laws and chemical equations 

K. Liquids, Solids, Intermolecular Forces 
I. Interactions between molecules 
2. Evaporation and vapor pressure of liquids 
3. Melting and boiling points 
4. Intennolecular Forces: 

a. London dispersion forces 
b. dipole-dipole forces 
c. hydrogen bonding 

L. Solutions 
1. Types of solution 
2. Concentration units: molarity, mass percent 
3. Dilution calculations 
4. Chemical calculations using molarity 

M. Acids and bases 
1. Definitions: 

a. Arrhenius 
b. Bronsted-Lowry 

2. Acid-base reactions: 
a. Neutralization 
b. Other reactions 

3. Definition and uses of Kw, the autoprotolysis constant 
4. pHandpOH 

VI. INSTRUCTIONAL METHODOLOGY 
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A. Assignments 
1. In-class Assignments 

a. Problems assigned during the lecture or conference hour that stress central course 
concepts, drawn from all content sections, to be solved in groups or by individual 
students. 

b. Laboratory experiments 
I. Qualitative experiments that include but are not limited to observations 

of evidence for a chemical reaction, observations of precipitation 
reactions, and common reactions of acids and bases. 

ii. Quantitative experiments that include but are not limited to 
determination of the thiclmess of a sample of aluminum foil, 
determination of the empirical formula of an unknown compound, and 
use of titration to calculate the concentration of a formic acid sample. 

2. Out-of-class Assignments 
a. Readings from the course textbook or from handouts, covering all content 

sections, including solved sample problems. 
b. Problem sets taken from the course textbook and/or written by the instructor, 

drawn from all content sections. Types of problems include but are not limited to 
definitions of key terms (e.g., definitions of an acid or a limiting reactant); 
computations (e.g., finding the mass of carbon dioxide produced in a reaction or 
finding the pH of a strong acid solution); and verbal explanations of chemical 
processes (e.g., explaining the trend in atomic radius across a row of the Periodic 
Table). 

c. Exercises to prepare students to do laboratory work, including writing procedure 
summaries, explaining key concepts in writing, and working problems. 

B. Evaluation 
1. Graded laboratory notebooks and record sheets, including procedure descriptions, raw 

data, calculated quantities, qualitative observations, and discussions of results. 
2. Evaluative observation of students' laboratory techniques. 
3. Graded homework covering all content sections. 
4. Quizzes and examinations covering all content sections, including (but not limited 

to): 
a. Computations (e.g. determining an empirical formula, finding the pressure of a 

gas after a reaction occurs). 
b. Drawing molecular structures (e.g., finding the Lewis structure of benzene, 

illustrating the dipole moment of water). 
c. Short answer questions on topics such as molarity, periodic trends, or gas laws. 
d. Short essays that require synthesis of several topics from any of the content 

sections (e.g., explaining why certain classes of ionic solids are expected to 
dissolve in a strong acid). 

5. Cumulative written final examination, with similar question types to those of other 
examinations and quizzes and with topics covering all content sections. 

C. Textbooks and other Instructional Materials 
1. Lecture text: Tro, Introductory Chemistry, 4th edition, 2011, Pearson 
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2. Laboratory text: CCSF Chemistry Department, Chemistry 40 Laboratory Manual, 9th 

edition, 2008 
3. Multimedia presentations 

a. Instructor-generated on topics such as solution reactions, stoichiometry, gas laws 
b. Internet, DVD, or video on topics such as ChemStudy's "Hydrogen Atom", 

"Chemical Families" 
4. Instructor-generated handouts on topics such as finding limiting reactants, balancing 
chemical equations, using milimoles in solution calculations 
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