Preface
To the Instructor

A

n Introduction to Chemistry is intended for use in beginning chemistry
courses that have no chemistry prerequisite. It was written for students who
want to prepare themselves for general college chemistry, for students seeking
to satisfy a science requirement for graduation, and for students in health-related or
other programs that require a one-semester introduction to general chemistry. No
matter what your students’ goals are, this book will help them to learn the basics of
chemistry.
I have been teaching introductory chemistry courses for over 30 years, and for
much of that time, I considered writing my own text. One reason was that the existing
textbooks struck me as disjointed. They read more like a list of skills to master than like
a coherent story of the nature of chemistry. I thought it should be possible to organize
the fundamentals of chemistry so that each would flow smoothly into the next, but
it wasn’t until I made some changes in my course that I began to take the prospect of
writing a new textbook seriously.
The first change I tried in the classroom was to move the description of unit
conversions from the beginning of the course to the middle. I decided that one of the
main reasons why the course felt disjointed to me was that I kept jumping back and
forth between the description of the basic concepts of chemistry and the explanation
of unit conversions. Postponing the mathematics of chemistry enabled me to focus
exclusively on chemistry in the first part of the course. Moreover, as a result of this
change, my students develop far stronger computational skills than I was able to give
them before. (The reasons for this are described below.) While I recommend this
change, I know it is not an option in all courses. Therefore, I designed this text so that
unit conversions can be either introduced at the start of the course or postponed (as I
prefer) until later.
The second change I made was to put more emphasis on developing my students’
ability to visualize the particle nature of matter. Students too often view chemistry
as a set of rules for manipulating numbers, symbols, and abbreviations, never really
connecting these rules to a physical reality. They can balance equations and do
chemical calculations, but they cannot answer questions about what is happening
on the particle level when an acid reacts with a base. Thus, whenever appropriate, I
enhance the standard topics covered in introductory chemistry with corresponding
descriptions of events from the particles’ “point of view.”
The final factor that led to the creation of this text and its supplements is that I
learned to create computer‑based tools myself, and it occurred to me that a package
whose text and computer‑based ancillaries were all produced by the same person would
offer real benefits. The Web‑based tools that accompany this text include animations,
glossary quizzes for each chapter, tutorials to consolidate and enhance important skills,
and Web pages that provide extra information. Because I have created both the tools
and the text, I think you will find that they fit together seamlessly.
Read on for a more detailed discussion of how these changes have been incorporated
into An Introduction to Chemistry and its supplements. Each innovation has been
developed with the ultimate goal of making it easier for you to give your students a
coherent understanding of chemistry, a positive attitude toward chemistry (and toward
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you and your course), and a solid foundation on which to build, should they decide to
continue their chemistry studies.

Flexible Order of Math-Related Topics
Do you spend a lot of time in the first week or two of your course teaching unit
conversions and significant figures? If so, do many students lose interest or even
drop the course because they find the math-related topics boring and perhaps
intimidating?

The single most beneficial change I have made in my prep-chem course has been
to shift the coverage of unit conversions from the beginning to the middle of the
semester. As detailed below, this book can be used to support either that approach or
a more traditional one. Delaying coverage of unit conversions enables me to describe
elements, compounds, and chemical reactions earlier than usual, and, I believe, to give
my students a much better understanding of what chemistry really is. Students emerge
from the first lectures with a better attitude toward the course and with more confidence
in their abilities—which, in my experience, has translated into significantly lower drop
rates. One of the most important by‑products of this change, in my assessment, is that
my students end up better equipped with math-related skills than would otherwise
be the case (see “More Emphasis on Math-Related Topics” below). Immediately after
I teach them a technique for making unit conversions, they begin using it in mole
calculations. Thus, instead of learning the technique at the start of the course, and then
largely forgetting it, and then trying to relearn it in haste, the students learn it well and
then immediately consolidate their knowledge.
Because not everyone will choose to restructure their course in this way, I organized
this book to allow two approaches to teaching unit conversions. Chapter 2, which
covers unit conversions comprehensively, can be used either in its current position or
later in the course.
An instructor who wishes to teach unit conversions in detail early in the course can
cover Chapter 2 immediately after Chapter 1.
An instructor who, like myself, wishes to delay the discussion of unit conversions
can wait to cover Chapter 2 until after Chapter 8. Instructors can then teach
unit conversions immediately before the students need the technique for mole
calculations.

Early Introduction to Chemical Reactions
Are you ever frustrated that it takes so long to get to describing interesting
chemical changes?

Most prep-chem texts don’t describe chemical reactions until midway through the
text or even later, thereby reinforcing students’ expectations that chemistry will be
boring and irrelevant. In this version of the text, chemical reactions are described in
Chapters 5 through 7.
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More Emphasis on Math-Related Topics
Do you ever wish that you could cover unit conversions in more detail but resist
doing so because it would further postpone the introduction of the description of
elements, compounds, and chemical changes?

Although I postpone the math‑related topics in my prep-chem courses, I think that
they are extremely important. Therefore, I have devoted three full chapters to them.
Chapter 2 teaches an organized approach to making unit conversions, Chapter 9
describes chemical calculations and chemical formulas, and Chapter 10 covers chemical
calculations and chemical equations.

More Logical Sequence of Topics
In many texts, early chapters ask the reader to classify substances as elements,
compounds, or mixtures and to classify changes as chemical or physical. Do
you find it difficult to describe compounds before your students have a clear
understanding of atoms and elements? Do you find it hard to describe chemical
changes before your students know about chemical bonds and chemical
compounds?

In the first week of class, I used to ask my students to classify substances as elements,
compounds, or mixtures. That required me to introduce the concept of element long
before any significant discussion of atoms and to describe compounds without first
presenting a clear depiction of elements. I was equally uncomfortable asking them to
classify changes as chemical or physical changes before they had any clear definition
of chemical bonds. Now I move smoothly from the kinetic molecular theory to
a description of atoms and elements (Chapter 3). This flows into a description of
chemical bonds and chemical compounds (Chapter 4), which in turn forms the basis
for an understanding of the nature of solutions and the processes of chemical changes
(Chapters 5, 6, and 7). The introductory discussions that felt so disjointed to me in the
past now seem to follow a logical progression—a story, really—that flows from simple
to more complex.

Emphasis on the Development of Visualization Skills
Do you ever worry that your students can write balanced chemical equations
but do not have a clear mental image of the events that occur during a chemical
reaction?

I think it is extremely important for students to develop the ability to visualize
the models that chemists use for describing the structure and behavior of matter. I
want them to be able to connect a chemical equation to a visual image of what is
happening in the reaction. Throughout the text, I emphasize the development of a
mental image of the structure of matter and the changes it undergoes. I start with a
more comprehensive description of the kinetic molecular theory than is found in most
other books, and I build on that description in the sections on elements, compounds,
and chemical changes. To help the student visualize structures and processes, I provide
the colorful and detailed illustrations that are prominent in the book. Moreover, the
book’s Web site provides animations based on key illustrations.
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Identification of Skills to Review
When your students have trouble with a task, do you ever think that it’s because
they have not completely mastered some of the lessons presented in earlier
chapters?

The Review Skills section at the beginning of each chapter lists skills from earlier
chapters that will be needed in the present chapter. The students can test their mastery
of each skill by working the problems in the Review Questions section at the end of
each chapter.
Instructors who wish to teach chapters in a different order than the one in the
book can use these sections to identify topics that may require supplementation. The
Instructor’s Manual contains a list of various possible chapter orders, with suggested
detours to ensure that the students always have the skills they need.

Sample Study Sheets
Are the best-organized students in your class often the most successful? Do you
ever wish that the text you were using helped students get more organized?

In an introductory chemistry course, it really pays to be organized. This text helps
students get organized by providing Sample Study Sheets for many of the tasks they
will be expected to do on exams. Each study sheet describes how to recognize a specific
kind of task (“Tip‑off”) and breaks the task down into general steps. Each Study Sheet
is accompanied by at least one example.

Extensive Lists of Learning Objectives
Do your students ever complain that they do not know what they are supposed
to be able to do after studying a chapter in the text?

The learning objectives listed at the end of each chapter are more comprehensive
than the objectives in other texts. They list all the key skills taught within the chapter,
thus helping students to focus on the most critical material. Objective references in
the margins of the chapter denote the paragraphs that pertain to each objective, so
that a student who has trouble with a particular objective can easily find the relevant
text discussion. Many of the end‑of‑chapter problems are similarly referenced, so that
students can see how each objective might be covered on an exam.

Chapter Glossaries and Glossary Quizzes
Do you wish your text did more to help students learn the language of
chemistry?

Learning the language of science is an important goal of the courses for which
this textbook is designed. Most books have a glossary at the back, but I suspect that
students rarely refer to it. In addition to the glossary at the back of the book, this text
also has a list of new terms at the end of each chapter, where it can serve as a chapter
review. Glossary quizzes for each chapter can be found on the book’s Web site.
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More Real-World Examples
Do your students feel that what they read in their textbook is too far removed
from the real world?

This text is full of real-world examples, both in the chapter narrative and in the
problems. For example, after introducing the idea of limiting reactants, Section 10.2
explains why chemists design procedures for chemical reactions in such a way that
some substances are limiting and others are in excess. Chapter 9 problems mention
vitamins, cold medicines, throat lozenges, antacids, gemstones, asphalt roofing,
fireworks, stain and rust removers, dental polishing agents, metal extraction from
natural ores, explosives, mouthwashes, Alar on apples, nicotine, pesticides, heart drugs,
Agent Orange, thalidomide, and more. The chemical reactions used in problems often
represent actual industrial processes. Several of the Special Topics scattered throughout
the book describe the achievements of “green chemistry.”

Key Ideas Questions
Have you ever wondered whether the chapter reviews in many textbooks are
useful to students?

After the Review Questions section at the end of the each chapter is a section titled
Key Ideas. Students are given a list of numbers, words, and phases that they use to fill
in the blanks in a series of statements that follows the list. The statements summarize
the most important ideas from the chapter—that is, they add up to a chapter review.
Because this review is a game of sorts, the students get more actively involved and more
interested in recalling key ideas than they do when reading a chapter summary.
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