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3 hours lecture, 3 hours laboratory, and I hour
conference.
4
HS algebra or Math 840 or placement into Math
860 or higher.
Completion of or concurrent enrollment in Chern
17.
Chern 40 is an introduction to chemistry for
students whose previous preparation in chemistry is
weak. It is designed to prepare students for further
study in chemistry, and it satisfies the chemistry
prerequisite for Chern lOlA and Chern 103A.
none
letter
o

An introductory study of the fundamental laws and concepts of classical and modern
chemistry, including dimensional analysis, nomenclature, stoichiometry, gases, solutions,
and atomic and molecular structures. CSUIUC
Prereq: HS algebra or MATH 840 or placement into MATH 860 or higher.
Advise: Completion ofor concurrent enrollment in CHEM 17
Students may enroll in this course to remove a high-school deficiency in chemistry.
Designed to prepare the beginning student as well as to strengthen the re-entry student
for CHEM lOlA or 103A.
Students who take CHEM 40 will not receive credit if they have completed CHEM lOlA
or 103A within the previous three years. Students who plan to enroll in CHEM lOlA or
103A are advised to take MATH 860 concurrently.
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IV. COURSE OBJECTIVES

The student will:
A. perform dimensional analysis, solve simple algebraic equations and other basic

mathematical operations.
B. solve elementary problems specific to chemistry in the areas of metric

measurements, the mole concept, stoichiometry, energy relationships and
electromagnetic radiation, and solutions.

C. describe, analyze and interpret selected chemical and physical laws and theories
including atomic theory, chemical bonding, matter/energy relationships, solution
chemistry, gas laws, kinetic theory, and the periodic law.

D. define nomenclature and balance chemical equations.
E. describe and use laboratory techniques such as proper recording of data, use of

weighing balances and other equipment, disposal of chemical waste, and safety
procedures/precautions.

V. COURSE CONTENT

A. Numbers from measurements and dimensional analysis
1. Significant figures and calculated quantities
2. Scientific notation and mathematical operations
3. The units of the metric system
4. Conversion factors and dimensional analysis
5. Density and specific gravity

B. Basic concepts about matter
1. Physical states of matter
2. Properties of matter
3. Pure substances and mixtures
4. Subatomic particles, atoms, molecules, ions and isotopes
5. Elements and compounds

C. Nomenclature
1. Names and symbols of elements
2. Chemical formulas
3. Nomenclature and formulas for ionic compounds
4. Nomenclature and formulas for molecular compounds
5. Nomenclature for acids

D. The mole concept and stoichiometry
1. The mole
2. Determination of empirical and molecular formulas
3. Law of conservation of mass
4. Balancing chemical equations
5. Calculations based on equations
6. Limiting reagent concept
7. Theoretical, actual and percent yields

E. Gas laws and other states of matter
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1. Kinetic molecular theory of matter
2. Ideal gas law
3. Gas laws and chemical equations
4. Evaporation and vapor pressure of liquids
5. Melting and boiling points
6. Energy and states of matter

F. Solutions and their reactions
1. Terminology
2. Molarity
3. Dilution
4. Chemical calculations using molarity
5. Solubility rules
6. Ionic and net ionic equations
7. Acid-base definitions
8. Acid-base titration

G. Chemical bonding and structure of atoms
1. Energies of electrons
2. Shells, subshells, atomic and molecular orbitals
3. Electronic configurations and the periodic table
4. Chemical bonds: covalent and ionic bonds
5. Electronegativities and bond polarities
6. Lewis dot structures and resonance structures

VI. INSTRUCTIONAL METHODOLOGY

A. Assignments
1. Lectures on topics with appropriate demonstrations and the use of the chalk

board, overhead projector, charts and Chern-Study films.
2. Laboratory experiences including the performance of experiments, the

reporting of data, and the solution of related problems
3. Homework assignments with answers available on the bulletin board

B. Evaluation
1. Performance in the laboratory experiments and experiment write-ups
2. Periodic written laboratory quizzes
3. Written lecture examinations
4. Written comprehensive final examination

C. Texts and other materials
1. Lecture text: Introductory Chemistry, S. Zumdahl, 4th ed., 2000 (Houghton

Mifflin)
2. Laboratory text: Chern 40 Laboratory Syllabus, CCSF Chemistry

Department, 9th ed., 1999
3. Supplemental texts: Solutions Guide for Introductory Chemistry, S.

Zumdahl, 4th ed., 2000 (Houghton-Mifflin)
4. Safety glasses or goggles
5. Scientific calculator

Page 3, Chemistry, Chern 40



City College of San Francisco

6. Bound laboratory notebook

VII. REQUESTED CLASSIFICATION

CREDITIDEGREE APPLICABLE [meets all standards of Title V, Section 55002 (a)].
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H. Mode

TMI COURSE JUSTIFICATION

Lecture is Online; Laboratory is on campus.

A. How is this course particularly suited to being offered online?

Chemistry 40 is a good course to be offered online because it is an
introductory course containing a large amount of content and problem solving.
One of the goals of chemistry 40 is to improve the basic problem solving skills
and study habits of those students who plan to take General College chemistry
courses or other Science courses. There is a wealth of material and technology
tools available ( both from publishers and chemistry education projects) that can
be adapted and incorporated into an online learning environment to help with
building basic skills. Some examples: WebCT e-packs for the Text books that
allow reading and content quizzes; Mastering Chemistry - unlimited, algorithmic
homework problems that are "keyed" to the text ( including quizzes and record
keeping); interactive animations (not videos) that develop visual models to
important concepts. An online environment will allow the student to spend as
much time as needed to "master" the materials.

In addition, the Chemistry 40 course has one laboratory session per week.
This allows exams and additional quizzes ( to the ones online) to be given for
student assessment and evaluation of course progress. The laboratory would be
offered on Saturdays or at night. The required conference hour will be conducted
online in a CHAT room environment (WebCT or equivalent), as well as the
instructor's weekly office hours.



B. How does this course help meet the goals of the:
1. College

This is an introductory course that is transferable and meets a
general education requirement ( science course with a laboratory ).

2. Department

Chemistry 40 would be the second online course developed and
offered by the department. The department has always and continues to
incorporate technology into all of the chemistry courses. This is the next
logical progression in the expansion of new and different learning modes
for our students.

3. Program

Chemistry 40 is a prerequisite to Chemistry lOlA. An online
section would allow more students to enroll in the course without the
conflict of space, because the laboratory session would be offered on
Saturdays ( or evenings). In addition, this course would allow the
Chemistry lOlA "drop backs" ( those not ready for lOlA and discover this
2 weeks into the term) to take Chemistry 40 with less scheduling changes
( due to laboratory times and availability).

INSTRUCTIONAL DELIVERY

A. What methods of delivery will be used to offer this course?

In addition to the textbook and laboratory manual, the course will utilize
Mastering Chemistry (MCweb) online homework system ( quiz option is
available ).
Readings from the text and laboratory manual will be enhanced and annotated by
materials delivered through the WebCT course content modules on a weekly
basis.

B. What methods will be used to communicate between instructor and students?

WebCT course tools (including discussion board, chat and calendar), Mastering
Chemistry Assignment calendar, and email. In addition, announcement will be
made at the regularly scheduled laboratory session.

C. How many hours per week are students expected to use the specified
technology?

4 to 8 hours per week online.



D. How will instructor and student contact be maintained, including the
frequency of contact?

Between each laboratory session, MCweb assignments and email will be the
primary form of contact. These assignments will be equivalent ( if not greater) of
weekly assignments in a face-to-face format, with the student and instructor able
to monitor progress ( mastery) "anytime and anywhere" format.

The discussion board will be used as an additional asynchronous communication
tool, while a regularly scheduled chat time ( office hours) will allow for
synchronous communications between laboratory sessions.

INSTRUCTIONAL METHODOLOGY

A. Assignments

Reading from the textbook and online resources
Weekly MCweb homework assignments
Selected interactive simulations or tutorials.
Reading and posting to online discussion board regarding course topics.

B. Evaluations

MCweb homework (or equivalent online quizzes and online hornework)
In-person quizzes periodically, at the laboratory session.
Weekly laboratory reports collected in-person.
Laboratory notebook maintenance.
In-person exams periodically, at the laboratory session.
An in-person comprehensive final exam

C. Evaluation Protocols

MCweb homework (or quizzes) system allows the student to work on a specific
topic until achievement of mastery level ( as preset by the instructor). Full credit
for a topic or unit is given when the mastery is accomplished by a set date, with
partial credit given for mastery by the end of the semester. These assignments
will count for a relatively small percentage of the grade, since the students will be
able to access their text and all source materials while working online.

Online quizzes and homework (via WebCT or equivalent course management
system) will count for a relatively small percentage of the grade, since the
students will have their texts and all course materials available to them.
Questions will primarily test their problem solving skills.

In-person assignments such as:
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In-person assignments such as:
Quizzes, exams and final exam will count for a greater percentage of the grade.
These instruments will evaluate understanding of concepts and test problem
solving skills. The laboratory reports and notebook will evaluate understanding
of concepts, problem solving abilities and effective laboratory techniques.

D. Textbooks and Instructional Materials

Textbook(s) and laboratory manual such as:
Zumdah, S.; Basic Chemistry, 5th Edition, Houghton Mifflin Co., Boston, 2004.

CCSF Chemistry Dept.; Chemistry 40 Laboratory Manual, 8th Edition, Fall 1996.

Online reading materials and tools via the WebCT system or equivalent course
management system.


