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PREFACE

This publication is a tentative guide for teaching chemistry and physics in

a combined course using the materials developed by the Chemical Education
Materials Study and the Physical Sciences Study Committee, It presents the
course schedule as a two-year sequence of single daily periods. With slight
modification the same work could be accomplished in a single year with a double
period scheduled daily or with various forms of flexible scheduling, It is
also adaptable for team teaching or cooperative teaching arrangements,

The first year of the two-year sequence was used successfully in San Diego
in 1965-66, The second year of the proposed sequence is outlined herein for
trial use and evaluation in 1966-€7., Revision of this unedited publication

is planned for 1967.

Teachers using this guide are invited to submit suggestions for its improve-
ment to the Specialist in Science Education, Curriculum Services Division.

”J”’"ﬂ 37%’%

William H. Stereman
Assistant Sugerintendent
Curriculum Services Division
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INTRODUCTION

THE COMBINED CHEMISTRY-PHYSICS COURSE

Traditionally the separate courses in chemistry and physics in the San Diego
City Schools have been offered as electives at Grades 11 and 12, respectively.
Combined Chemistry-Physics is an experimental course designed for students

who would normally elect the regular classes in both chemistry and physics.

It utilizes the equipment, materials, and approaches of the Chemical Education
Materials Study (CHEMS) and the Physical Science Study Committee (PSSC) pro-
eprams to integrate jnstruction in the basic physical sciences.

ADVANTAGES OF A COMBINED CHEM=~-PHYSICS COURSE

The study of chemistry and physics in a combined course offers the following
advantages over the traditional offering as separate subjects: -

A comprehension of many concepts in chemistry depends upon understanding
energy relationships. These energy relationships are treated thoroughly
in the study of appropriate physics materials early in the course.

Many topics such as the structure of matter, electrical phenomena,
mechanics and behavior of gases are common to both chemistry and physics.
Common unifying themes better portray to the student the physical world
as a unified system,

Many of the investigative activities involved in chemistry and
physics are basically similar. This engenders repetition, and
whereas repetition increases the proficiency of developing certain
techniques, it also limits the student's opportunity to treat
topics in depth., Repetition is reduced in favor of depth study.

SEQUENTIAL DEVELOPMENT

The sequence of topics has been selected to present a logical development of
understanding of the big ideas of physical science. The content is so arranged
that at the end cf the first year of the two-year sequence the student would have
completed the equivalent of the first semester of chemistry (CHEMS) and one
semester of physics (PSSC).

ORGANIZATION FOR INSTRUCTION

Although the course is outlined as a two-year sequence of single daily periods,
it may be modified to fit in a single year of double periods. The utilization
of team teaching or cooperative teaching by a chemistry teacher and physics
teacher would offer several advantages over the teaching with a single instruc-
tor who would need ready access to the facilities and equipment necessary for
teaching both subjects, '




BASIC INSTRUCTIONAL RESOURCE MATERTALS

Basic Textbooks:

Physical Science Study Committee, Physics, Heath, 1965,
Physical Science Study Committee, Physics Laboratory Guide., Heath, 1965,

Chemical Educational Material Study. Chemistrys An Experimental Science,
Freeman, 1963,

Chemical Educational Material Study, Chemistry: An Experimentdl Science,
Laboratory Manual, Freeman, 1963.

Films:
PSSC Physics Film Serles
CHEM Study Film Series

ests:
PSSC Physics Achievement Tests

CHEM Study Achievement Tests
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OBJECTIVES AND CONCEPTS

(Example: Unit I)

UNIT I. SCIENCE AND MATHEMATICS

Ao Nature of Science

le
2.

3e
Le

Introcduction to the general nature of pﬁysics.
Activities of science.
Uncertainty in science.

Communicating scientific information.

B, Measurement

1.

2e

3e
Lo
Se
6e
Te
8o
9e
10,
11,

12.

13.
L.
15,
16,
17,

C. Mathematical Operations

1.

2e
3e
L.
Se

.Small distance measurenmente

that is meant by measurement of time as interpreted to the
observer and to changes in the physical worlde i

Low physical changes are measured which occur in time
intervals too long or too short to be observed directlye
Comparing times and counting unitse

Times, large and smalle

The direction of timeo

The unit of distance.

Measuring large distances (triangulation).

The dimensions of spacee

Mcasuring surfaces and volumesSe

Limitations of measuring.

cignificant figures.

The unit of measuremente

Use of instruments for amplificaticn of measurements.
Tnherent limitation on the accuracy of any physical measuremelite
Philosophy of measurement (calibration).

Measurement alters systems being measured, thus limiting
precision of measuremente

Mathematical relations.

z. Proportions
b. EFEquations
co Functions
d. Tables

e. Graphs

Methods of interpolation and extrapolatione
Inverse=-square relationshipe.

The method of scalinge ‘
Graphs = utilizing speed and distances)also varying speedse




o N\ ey o0 s

Te
8o

10.
1l.

- 126

13.

1.

Instantaneous speeds calculatlons, the slope of the
tangent line.

Vectors - addition and subtractlon.

Velocity as a vector quantity.

Use of vectors in solving nav1gat10nal problems.
Components of vectors. '
Multiplying vectors by numbers and scalers.

Concept of vector acceleration.

Changing acceleration and the 1nstantaneous acceleratlon
vector,

Description of motlon through choice o£<frame of raference.
The klnematic description of motion. :




L.

I1I1,

IV,

SCIL

Ae
Be
Ce

GENERAL OUTLINE:

FIRST YGAR

ENCE AND MATHEMATICS

Nature of Science
Measurements in Science
Mathematics in Science

CHARACTERISTICS OF MATTER

Ae
Be
Ce
D.

Mass :
Atoms and Molecules
Phases of Matter
Organization of Elements

MOTION AND ENERGY

A
Be
Ce

De
o

&l @

Newtons Laws =~

Universal Gravitation
Momentum

Potential and Kinetic Energy
Thermal Energy

ENERGY AND SOME CHEMICAL REACTIONS

A
Be
C.

Heat and Chemical Reactions
Rates of Chemical Reactions
Types of Chemical Reactions

1. Chemical Equilibrium .
2. Solubility Equilibrium

Approximate
Time

6 weeks

8 weeks

-

10 weeks

12 weeks




TEXT REFERENCES FOR OUTLINE

I, SCIENCE AND MATHEMATICS
Ae. Nature of Science

CHEMS Chapter 1
PSSC Chapter 1

B, and C, Measurement and Mathematical Operations

PSSC Chapter L

PSSC Chapter 2

PSSC Chapter 3

PSSC Chapter 5 o :

PSSC Chapter 6 *

II. CHARACTERISTICS OF MATTER

PSSC Chapter 7
CHEMS Chapter 2
PSSC Chapter 8
CHEMS Chapter 3
CHEMS Chapter L
PSSC Chapter 9°
CHEMS Chapter 5
g CHEMS Chapter 6
f CHEZMS Chapter 7
i

IITI, MOTION AND ENERGY

PSSC Chapter 20
PSSC Chapter 21
PSSC Chapter 22
PSSC Chapter 23
PSSC Chapter 2L
.PSSC Chapter 25
PSSC Chapter 26
CHEMS Chapter 7 (Review)

IV. ENERGY AND CHEMICAL REACTIONS
CHEMS Chapter 8

CHEMS Chapter 9
CHEMS Chapter 10
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Demonstrations will be utilized from CHEMS and PSSC ags well as other sources

as the need arises and'time permits.
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) GENERAL OUTLINE SECOND YEAR

V. Continuation of Some Chemical Reactions
A, Review of:
1. Rates of Reaction

2, Equilibruim
3, Solubility Equilibrium

B, Aqueous Acid and Bases
¢, Oxidation-Reduction Reactions
D. Stoichiometry

VI. Optics and Vaves

A, Nature of Light |
B. Reflection and Images |
C. Refraction

D. Particle Model of Light
E. Introduction to Waves
F. Waves and Light

C) VII., Electricity and Magnetism

A, Some Qualitative Facts about Electrieity

B. Coulomb's Law

C., Hectric Fields

D. Hlectric Circuits

E. Magnetic Fields |

F. Electromagnetic Induction and Electromagnetic Waves

VIII. Atomic Structure and Matter

. A, The Atom

B. Photons and Matter Waves
: C, Structure of Matter
: D. Chemical Bonding

IX, Chemistry of the Elements
A, Carbon Chemistry
B. The Halogens

C. The Fourth-Row Transition Elements
D, Aspects of Biochemistry

31




v.

VI,

/il

VIII.

IX.

TEXT REFERENCES FOR OUTLINE

Continuation of Some Chemical Reactions

CHEMS Chapter 8 Review
CHEMS Chapter 9
CHEMS Chapter 10

CHEMS Chapter 11 Six Weeks
CHEMS Chapter 12
CHEMS Chapter 13

Optics and Waves

PSSC Chapter 11 Nine Weeks
PSSC Chapter 12
PSSC Chapter 13
PSSC Chapter 1k
PSSC Chapter 15
PSSC Chapter 16
PSSC Chapter 17
PSSC Chapter 18

Electricity and Magnetism

PSSC Chapter 26 Seven Weeks
PSSC Chapter 27
PSSC Chapter 28
PSSC Chapter 29
PSSC Chapter 30
PSSC Chapter 31

Atomic Structure and Hatter‘

CHEMS Chapter 1i Eight Weeks
PSSC Chapter 32

PSSC Chapter 33

CHEMS Chapter 15

PSSC Chapter 34

CHEMS Chapter 16

CHEMS Chapter 17

Chemistry of the elements
CHEMS Chapter 18 Five Weeks

CHEMS Chapter 19
CHEMS Chapter 22
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SUGGESTED LAB. EXPERIMENTS
Text Chapter Lab Experiment
CHEMS 11 Exp. 17
CHEMS 11 Exp. 18
CHEMS 11 Exp. 19
CHEMS 12 Exp. 20
CHEMS 1?2 Exp. 21
CHEMS 13 Fxp. 23
PSSC 12 Exp. II-1
PSSC 12 Exp. I1=-2
PSSC 12 Exne II-3
PSSC - 1l Fxp. II-5
PSSC 15 Exp. II-6
PSSC 16 Expe IT=7
PSSC 16 Exp. 118
PSSC 16 Exp. 11«9
PSSC 16 Exp. 1I-10
PSSC 17 Fxp. IT-11
PSSC 17 Exp. IT=12
PSSC 18 Exp. 11«13
PSSC 18 Exp. IT-lh
PSSC 26 Exp. IV-l
. PSSC 26 Exp, IV2
) PSSC 27 Exp., IV-3
‘ PSSC 28 Exp. IVa7
PSSC 30 Exp. IV=10
CHEMS 1y Exp. 25
CHEMS 17 Fxp. 27
CHEMS 18 Fxp. 28
CHEMS 18 Exp. 29
CHEMS 19 Exp. 30
CHEMS 19 Fxp. 31
" CHEMS 22 Fxp. 39 .
CHEMS 22 Exp. 37.
Demonstrations

Demonstrations will be utilized from CHEMS and PSSC,as well as other sources,
as the need arises and time permits.
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TESTING AND EVALUATIONS

Tests to be used:

A, CHEM Study achievement tests.

B. PSSC achievement tests.

C. Teacher-made tests.

D. CHEM Study and PSSC comprehensive tests.
Laboratory reports:

Evaluation of specified lab. reports.

Special projects:

Credit given for special projects and reports.

Total evaluation of achievement of students:

Total evaluation of items I, II, and III above,
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