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Preface

“To teach is to learn.” In writing this book we have attempted to apply
the valuable lessons which our students have generously supplied as we
have tried (with some success we think) to teach them the fundamental
concepts of chemistry. Perhaps the most valuable lesson we have
learned is that beginning chemistry students simply do not possess
certain knowledge and reasoning skills which their science instructors
generally take for granted. In this text, aimed primarily at the prepar-
atory-level chemistry course, we take nothing for granted, neither prior
scientific knowledge nor prior experience in deduction.

As we approached each topic our aim was to offer complete, logical
explanations which include all necessary steps in the deductive reason-
ing process, rather than assuming that the student already has the
ability to make deductive leaps. This approach gives students the
opportunity to glimpse the complete development of scientific thought,
which is usually not their natural way of thinking, and to develop their
own reasoning skills as they explore increasingly complex phenomena.

We hope that students might enjoy their study of chemistry despite
the fact that many are captives of a science course requirement. To this
end we have used a conversational tone, a few anthropomorphic expla-
nations, and occasionally introduced humor into some illustrations. Also,
we encourage student visualization of microscopic phenomena both
because such imagery is a valuable scientific skill and because it is fun.

As a convenience and learning aid, and in order to reinforce concepts
and encourage necessary review, we frequently refer students to previ-
ous sections needed as a foundation for understanding the topic at”’
hand. Cross-referencing is also used to inform students of “coming
attractions” in subsequent chapters. Other convenient features and
learning aids are

Sample Exercises are very carefully worked out in stepwise detail using
the Unit Comversion Method wherever possible and appropriate.
Sample Exercises are supplied copiously.

Problems frequently immediately follow Sample Exercises within the
chapter so that the student can test his or her understanding of the
concept explained. At the end of each chapter there are numerous
problems at varying levels so that students can reach the limits of their
own capacities.
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Stepwise Procedural Rules or guidelines are provided for significant
manipulations; for example, see “Guidelines for writing Lewis struc-
tures” in Section 10.10.

Tables are used extensively to organize and summarize information.
Tllustrations are an integral part of the explanations.
Summaries of the major points addressed conclude each chapter.

Chapter Accomplishments provide the student with the learning objec-
tives of each chapter.

Math skills are given the status and full treatment of a chapter.
The usefulness of the periodic table is stressed and reiterated.
An entire chapter is devoted to the mole concept.

Selected answers to problems appear in Appendix 3.

Defined words are italicized in the index for ready location.

A preliminary edition of this text has been class tested and the
responses of our students seem to suggest we have succeeded in writing
a truly student-oriented book. Students describe the text as “self-teach-
ing.” In short, preparatory level students are able to read and under-
stand this book and many report enjoying it in parts.

The order in which we have chosen to arrange topics is the one we
have found to be most successful in teaching students with no prior
experience. This scheme proceeds gradually from material which can be
dealt with on a concrete reasoning level to material that demands
abstract, formal thinking. Laboratory work is more easily correlated
with this order of topics because nomenclature, formula and equation
writing, and stoichiometry are introduced early. We have prepared an
accompanying Laboratory Manual in which each experiment is related
to a specific text section.

For those who prefer to introduce electronic structure and bonding at
an earlier juncture than we have, there would be no problem, from the
viewpoint of readability, if Chapter 9 (Electronic Structure of the Atom)
were covered after Chapter 4, and Chapter 10 (Chemical Bonding) after
Chapter 5. However, obviously we strongly recommend the order of
topics presented. An Instructors Manual is available and provides
additional comments on each chapter, suggested accompanying labora-
tory experiments, answers to all problems, and sample examinations for
each chapter.

More material is included in this book than can be covered reasonably
in one semester. The core curriculum as preparation for general chem-
istry would be Chapters 1-11. If time permits, the instructor then has
the freedom to choose additional topics based on personal preference.
Chapters 12, 13, 14, 17, and 18 stand independently of one another.
Chapter 15 (Acids and Bases) relies on material in Chapter 13 (Solutions)
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and Chapter 14 (Chemical Equilibrium). Chapter 16 presupposes cover-
age of Chapter 13.

We earnestly invite your comments and suggestions toward the
improvement of this textbook as a learning device.
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To the Student

To successfully learn chemistry you cannot just read a chemistry book.
You must interact with your book. Answer or at least ponder the
questions that are asked rhetorically. Do the problems that are there to
test your understanding. Ask questions.

You must be an active participant in your chemical education. Think,
write, and question while you read. Go to it!

Jacqueline |. Kroschwitz
Melvin Winokur
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