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TO THE INSTRUCTOR

I 'enjoy chemistry. | enjoy teaching it, and | enjoy seeing students learn it.
Like most chemists, | find chemistry vital and exciting—a fascinating win-
dow on the world. Communicating even a small part of this excitement to
students is one of my great pleasures as a chemistry teacher. Teaching
chemistry majors has been rewarding and fun, but for me the real delight
has been in conveying chemical concepts to nonchemists.

Like most chemistry teachers, I've found that some students don’t come
with a built-in interest in chemistry. These students have stimulated my
creativity and ingenuity over many years of teaching. They have taught me
to see chemistry from many perspectives. In return, | have taught them that
chemistry is one of many interesting ways of looking at life.

| have written this book for students who need to know chemistry, those
who want to know chemistry, and those who may yet become chemistry
majors. The book’s content and coverage is flexible enough to allow selec-
tivity in topics, whether for a course to satisfy a science or chemistry
requirement or as preparation for a more rigorous course in chemistry.

In this book, it is my aim to make chemistry accessible to more students
by lowering the learning barrier. Traditional treatments of chemistry often
assume a prior interest of their audience. Without this interest, a historical
approach can raise the learning barrier through boredom; an approach
that builds from basics can raise it through anxiety. To provide interest
and motivation, I've used an approach that parallels but does not formalize
the scientific method and the history of chemistry—a history that reflects
a continual progression from the macroscopic to the microscopic. Elements
and compounds were discovered before atoms, which were discovered
before electrons. Electrons were discovered before anyone knew how
they were arranged in atoms or even that they were part of atoms. In the
same way, this book frequently begins with the macroscopic and proceeds
toward the microscopic. The macroscopic can take the form of a familiar
situation where chemistry is at work, such as blood and its ability to carry
oxygen. This leads inward to an explanation of pH and finally to buffers
and how they work.

Instead of telling the whole story about every concept as soon as it's
introduced, it often makes sense to treat a topic more than once, in increas-
ing levels of detail. This philosophy is in keeping with the “outside-in,”
macro-to-micro approach described above. For example, the Periodic
Table is initially introduced as a convenient means of keeping track of the



elements and their properties, then as a tool for predicting formulas, then
to explain bonding, and finally in relation to atomic structure. Likewise,
some terms and concepts, such as energy or chemical reaction, receive at
first a simple definition that is expanded on later as students acquire more
sophistication.

The subject matter in the second half of the book (from changes in
states of matter through biochemistry) lends itself well to interesting
applications that motivate the learning of the material. But it’s in the organi-
zation of the first half of the book, where the basics are established, that
I've used the “what-before-why” approach on a larger scale. Here, the
macroscopic is the reality (the “what”) of chemistry—the elements and
their behavior, names, formulas, the Periodic Table, equations, calculations;
these are covered in Chapters 1-6. Then, after having seen that ionic and
covalent compounds behave differently, we find out “why” in the discus-
sion of bonding. Moving still further inward, we see that even bonding is
a “what” compared with the “why” of atomic structure. An added bonus
of this organization is that it provides necessary background for laboratory
work early in the course. However, instructors who prefer to begin with
atomic structure and bonding may do so, by using Chapter 9 at an earlier
time.

To most chemists, chemistry without quantity is incomplete. But to many
students, mathematics is a stumbling block. | have tried to give students an
appreciation for the answers mathematics can provide by first presenting
specific applications and then expanding on those applications in step-by-
step example problems. The mathematics of problem solving is supported
by a math review in Appendixes A and B, which deal with numbers and
units. The motivational approach used in the text extends also to the
Appendixes, where | have drawn on day-to-day experiences—including
the use of the now-familiar hand-held calculator—to support the explana-
tions. The Appendixes and their exercises can be used as introductory
chapters or just as places where students can go for help. For maximum
clarity and simplicity, | use the factor-unit and mole-ratio methods to solve
problems with conversion factors.

My own experience, coupled with the constructive criticism of many
colleagues and reviewers, has led me to use a number of other teaching
and learning aids. A set of review questions at the end of each chapter
emphasizes the important points of the chapter section-by-section, while
the exercises serve to test skills learned in the chapter. Appendix C lets
students check and correct their own work by providing answers and
numerical solutions to the odd-numbered exercises. Defined terms are
printed in italics in the text and in boldface type in the margin opposite
the text where they first appear. In the index, page references to these terms
appear in boldface type so that they can be located in the text where they
are defined, rather than in an out-of-context glossary.

A complementary instructor’s manual accompanies the text. It contains
various supplementary materials and suggestions for lectures and demon-
strations.
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TO THE STUDENT:
INTRODUCING MAXWELL’S DEMON
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Much of chemistry involves changes—many dramatic, most very fast—
from one condition to another. We could see better how chemical processes
work if we could slow them down or take them apart and look at them
piece by piece. But we mortals can’t do that, so in this book | use the ser-
vices of a cartoon character, Maxwell’s Demon.

I didn’t invent the demon. He was invented in 1871 by James Clerk
Maxwell, a scientist who made contributions in the fields of mathematics,
physics, and chemistry. Maxwell conjured up a tiny creature who could
reverse natural processes in a way impossible for human beings to do.
Many of us would like to undo things that have been done, such as un-
breaking a glass, un-burning a forest, or collecting smoke that has spread
through the air and stuffing it back into a factory smokestack. We’d also
like to make things happen the way we want them to, like having the right
horse win the race or making a chemical process happen in a certain way.
These are the kinds of things Maxwell’s Demon can do.

Maxwell’s Demon allows me to be present in this book. Through him, |
can talk more conversationally than | feel would be appropriate in the
text’s running narrative. He'll help us to share the experience of observing
chemical principles as he illustrates them in a way that only a demon can.

S.B.N.
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