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To
Tracy Suchocki

for more than I had ever dreamed,
my first thought is with you



Conceptual Chemistry Photo Album |

Conceptual Chemistry is personalized with photographs of my family and friends. A photo of
my uncle and mentor Paul Hewitt, appears on page xxx. On Uncle Paul's lap is my son Evan
Suchocki (pronounced Su-hock-ee, with a silent ¢) who, as a toddler, sums up the book with
his optimistic message.

Taking advantage of water's high heat of vaporization is my wife, Tracy, who is seen fear-
lessly walking over hot coals on page 264. You will also find her on page 294 taking a close
look at a set of marbles as their kinetic energy disperses into heat. Demonstratfing the poten-
fial energy of a drawn bow and arrow on page 17 is our precious oldest son, Ian, who is
also seen as a baby with his mom on page 88 letfing us know that the closeness between
us is in the heart. Our third child, Maitreya Rose, is proudly showcased both as a fetus and
as a baby on page 445, as one of the models of Figure 13.18, on page 416, highlighting the value
of proteins, and as a two-year-old holding the cellulose and color-rich Vermont autumn leaves
on page 408. About to enjoy his favorite beverage—by the liter—is son Evan on page . The
inverted image of Evan and his mom enjoying the balmy beaches of Hawaii can be seen on
page 339 in the discussion on the chemistry of photography. Those are Ian's hands holding
the mineral fluorite on page 181 and my fingers on page 151 lightly touching the strings of Betsy,
my guitar since childhood. (FYI, there's an "Easter eqq” of Betsy in action hidden on the Con-
ceptual Chemistry Alive! CD-ROM) Also of our immediate family is Rusty Cat, whom you will
find on page 627 helping provide perspective for the propane tank to the side of our home.
Our dog Sam demonstrates his panting skills on page 252.

A few members of our extended family have also made their way into Conceptual Chem-
istry. My nephew Graham Orr is seen on page 5! enjoying one of the most valuable resources
this planet has to offer—fresh water. Exploring the microscopic realm with the uncanny res-
olution of electron waves is my cousin George Webster, who is seen on page 146 alongside
his own scanning electron microscope. George's son, Christian, is the cute kid in the Chap-
ter 3 opening photo. Christian is holding a model of the amino acid glycine in front of the
multitude of stars from which most all atoms, other than hydrogen, arise. Friend and former
housemate Rinchen Trashi is seen looking through the spectroscope on page 139. Tracy's
brother, Peter Elias, is found on page 593 smelling the camphorous odor of a freshly cut
Ping-Pong ball. Look carefully on page 612 and you will see Peter again along with his mom
(my mother-in-law), Sharon Hopwood, as they perch on the branch of a tree made strong
by its composite nature. Both Peter and Sharon were key players in the development of the
Conceptual Chemistry Alive! CO-ROM tutorial.

In addition to family photographs, the photographs of many of our friends' children grace
this book. Ayano Jeffers-Fabro is the adorable girl hugging the free on page 10. Jill Rabinov
and her daughter Michaela appear on page 45 demonstrating the chemical nature of biolog-
ical growth. Cole Stevens, who is seen on page 238, helps us to be amazed by what hap-
pens to the volume of water as it freezes. Cole's sister, Maya Stevens, is seen pondering
the organic chemicals within vanilla and chocolafe ice cream on page 36l. In the Chapter {3
opener on page 399 are Daniel Glassman-Vinci and his twin brother Jacob. Il leave it to
you to decide whether they are two people at the same fime or fwo people at different
times—read the opener carefully. Last, but certainly not least, is Makani Nelson, who on page
400 provides us with a fine example of a human body full of cells and biomolecules. Look
also for Makani's cameo appearance in the opening montage video of Conceptual Chemistry
Alivel We are born with the desire to learn about our environment and our place in it. Let
the sparkle of curiosity in the eyes of our sons and daughters portrayed in this textbook

I serve as a reminder of this important fact. |



To the Student

Welcome to the world of chemistry—a world where everything around you
can be traced to those incredibly tiny particles called atoms. Chemistry is the
study of how atoms combine to form materials. By learning chemistry, you
gain a unique perspective on what things are made of and why they behave as
they do.

Chemistry is a science with a very practical outlook. By understanding and
controlling the behavior of atoms, chemists have been able to produce a broad
range of new and useful materials—alloys, fertilizers, pharmaceuticals, poly-
mers, computer chips, recombinant DNA, and more. These materials have
raised our standards of living to unprecedented levels. Learning chemistry,
therefore, is worthwhile simply because of the impact this field has on society.
More important, with a background in chemistry you can judge for yourself
whether or not available technologies are in harmony with the environment
and with what you believe to be right.

This book presents chemistry conceptually, focusing on the concepts of
chemistry with little emphasis on calculations. Though sometimes wildly
bizarre, the concepts of chemistry are straightforward and accessible—all it
takes is the desire to learn. What you will gain from your efforts, however, may
be more than new knowledge about
your environment and your personal
relation to it—you may improve your
learning skills and become a better
thinker! But remember, just as with
any other form of training, you'll get
out of your study of chemistry only as
much as you put in.

I enjoy chemistry, and I know
you can, too. So put on your boots
and let’s go explore this world from
the perspective of its fundamental

building blocks.

Good chemistry to you!

GLQM




To the Instructor

As instructors, we share a common desire for our teaching efforts to have a
long-lasting positive impact on our students. We focus, therefore, on what
we think is most important for the student to learn. For students taking
liberal arts chemistry courses, certain learning goals are clear. They should
become familiar with and, perhaps, even interested in the basic concepts of
chemistry, especially the ones that apply to their daily lives. They should
understand, for example, how soap works and why ice floats on water. They
should be able to distinguish between stratospheric ozone depletion and
global warming, and also know what it takes to ensure a safe drinking water
supply. Along the way, they should learn how to think about matter from
the perspective of atoms and molecules. Furthermore, by studying chem-
istry, students should come to understand the methods of scientific inquiry
and become better equipped to pass this knowledge along to future genera-
tions. In short, these students should become citizens of above-average sci-
entific literacy.

These are noble goals, and it is crucial that we do our best to achieve
them. Judging from my encounters with former liberal arts students in the
midst of their daily lives, however, I have come to conclude that this is not
what they usually cherish most from having taken a course in chemistry.
Rather, it is the personal development they experienced through the process.

As all science educators know, chemistry—with its many abstract con-
cepts—is fertile ground for the development of higher-thinking skills. Thus,
it seems reasonable for us to share this valuable scientific offering—tempered
to an appropriate level—with all students. Liberal arts students, like all other
students, come to college not just to learn about specific subjects but for per-
sonal growth as well. This growth should include improvements in their ana-
Iytical and verbal-reasoning skills along with a boost in self-confidence from
having successfully met well-placed challenges. The value of our teaching,
therefore, rests not only on our ability to help students learn chemistry but
also on our ability to help them learn about themselves.

These are the premises upon which Conceptual Chemistry was written.
You will find the standard discussions of the applications of chemistry, as
shown in the table of contents. True to its title, this textbook also builds a
conceptual base from which nonscience students may view nature more per-
ceptively by helping them visualize the behavior of atoms and molecules and
showing them how this behavior gives rise to our macroscopic environment.

Xix
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To the Instructor

Numerical problem-solving skills and memorization are not stressed. Instead,
chemistry concepts are developed in a story-telling fashion with the frequent
use of analogies and tightly integrated illustrations and photographs. Follow-
up exercises are designed to challenge the students’ understanding of concepts
and their ability to synthesize and articulate conclusions. Concurrent with
helping students learn chemistry, Conceptual Chemistry aims to be a tool by
which students can learn how to become better thinkers and reach their per-
sonal goals of self-discovery.

Organization

The basic concepts of chemistry are developed in the first 12 chapters of
Conceptual Chemistry. Threaded into the development, real-life applications
facilitate the understanding and appreciation of chemistry concepts. In the
remaining seven chapters, students have the opportunity to exercise their
understanding of earlier material as they explore numerous chemistry-
related topics.

Features
Key features of Conceptual Chemistry include the following:

® A conversational and clear writing style aimed at engaging student
interest.

* In-text Concept Checks that pose a question and provide an answer
immediately. These questions primarily reinforce ideas just presented
before the student moves on to new concepts.

* Hands-On Chemistry activities that allow students to witness chem-
istry outside a formal laboratory setting. These activities can be per-
formed using common household ingredients and equipment. Most
chapters have two or three Hands-On features, which lend themselves
well to distance learning or to in-class activities.

¢ Calculation Corners appear in selected chapters. They are included so
that students can practice the quantitative-reasoning skills needed to
perform chemical calculations. In each Calculation Corner, an example
problem and answer show students how to perform a specific calcula-
tion; then their understanding is tested in a Your Turn section. None of
the calculations involve skills beyond fractions, percentages, or basic
algebra.

Extensive end-of-chapter material includes:

e Key Terms and Matching Definitions providing a short summary of
important terms that appear boldfaced in the text.

 Review Questions designed to guide the student through the essentials
of the chapter. They are grouped by chapter section to help the student
stay focused while reviewing the material.

e Hands-On Chemistry Insights that follow up on the Hands-On
Chemistry activities. These Insights are designed to ensure that the



student is getting the most out of performing the Hands-On activities
and also to clear up any misconceptions that may have developed.

* Exercises are designed to challenge student understanding of the chap-
ter material and to empbhasize critical thinking rather than mere recall.
In many cases, the Exercises link chemistry concepts to familiar situa-
tions. The solutions to all odd-numbered exercises and problems appear
in Appendix C. Thus, you can consider assigning even-numbered exer-
cises for group studies, in-class discussions, or exams.

* Problems featuring concepts that are more clearly understood with
numerical values and straightforward calculations. They are based on
information presented in the Calculation Corners and therefore appear
only in chapters containing this feature.

* Discussion Topics in the topical chapters (13-19) prompt students to
express their opinions on issues that have no definitive answers. These
topics may promote student debate about controversial ideas.

* Exploring Further references appear in every chapter, but are particu-
larly important for the topical chapters for which you may be more
inclined to assign research papers or poster presentations.

New to the Second Edition

The many positive comments on Conceptual Chemistry’s readability have
been inspiring. Building on this strength, a major focus of this second edi-
tion was placed on streamlining the narrative and altering sentence struc-
tures to take Conceptual Chemistry's user-friendliness to an even higher
level. Another major focus was on correcting a number of content inaccu-
racies discovered by users of the first edition.

This second edition maintains the organizational structure of the first
edition, with but one exception. Each chapter now ends with a section enti-
tled “In Perspective.” This feature serves both as a chapter summary and as
food for thought. Many examples of this feature were present in the first
edition, but for this second edition more were developed, and all are now
highlighted.

Content changes include the introduction of breeder reactors in Chap-
ter 4, The Atomic Nucleus. Also, the first section of Chapter 6, Chemical
Bonding, was substantially reworked to support a course syllabus in which
the atomic models of Chapter 5 are not emphasized. Perhaps the most
significant change is the addition of a section on the second law of ther-
modynamics, which you will find as the last section of Chapter 9, An
Overview of Chemical Reactions. This section was developed with the great
assistance of Frank L. Lambert, Professor Emeritus of Occidental College.
Frank aptly points out that entropy is merely a gauge of the natural ten-
dency of energy to disperse. For more on this fresh and simple approach,
be sure to explore www.secondlaw.com.

Other modifications to this edition include an updating of the Web ref-
erences found at the end of each chapter. The topical chapters, such as
Chapter 15, Optimizing Food Production, have also been updated based
on current events. Also, you will find that each chapter opens on an odd-
numbered page. This feature facilitates the production of custom-published

To the Instructor



To the Instructor

versions of Conceptual Chemistry. Let your sales representative know which
chapters you would like your students to have, and four-color custom
copies will quickly be available.

The ancillaries that accompany the second edition have also been
reworked. Most notably, the test bank has been expanded to include a vast
number of new questions as well as multiple-choice versions of all the Fxer-
cises and Problems that appear at the end of each chapter. These multiple-
choice versions of the Exercises and Problems also appear on the textbook’s
Web site. The intent is to provide a mechanism for rewarding students who
have taken the time to work through the short-answer Exercises and Prob-
lems in the textbook.

Last but not least, you will find that each copy of the second edition
comes with the first CD-ROM of Conceptual Chemistry Alive! which is a self-
guided tutorial designed to help your students come to class prepared for a
student-centered learning experience.

Support Package

The Conceptual Chemistry instructional package provides complete support
materials for both students and faculty.

For the Student

o Conceptual Chemistry Alive! is a semester-length student tutorial pre-
sented by the author through a series of 12 CD-ROMs—one for each of
the first 12 chapters. This tutorial features mini-lectures, demonstra-
tions, animations, home chemistry projects, and explorations of chem-
istry in the community. Students browse through Quicktime movies in
an interactive environment that follows the Conceptual Chemistry table
of contents. After viewing a segment, students answer Concept Checks
that encourage them to test their understanding of key material before
progressing further. A student’s answers to these Concept Checks are
recorded in an electronic notebook that can be submitted to an instruc-
tor for assessment. More than a study supplement, Conceprual Chem-
istry Alive! is a textbook companion suitable for distance-learning
programs and for instructors seeking to free up class time for student-
centered curricula.

A complimentary demonstration copy of the first CD is included in
the back of each textbook. The full set of 12 discs is available to the stu-
dent at a price that is affordable when bundled with a new textbook. A
full set may also be purchased separately from the textbook through
www.ConceptChem.com, which is the technical support Web site for all-
Conceptual Chemistry Alive! users.

For further information, please visit www.ConceptChem.com or con-
tact your local sales representative, whom you may find through
www.awl.com/replocator.

o The Chemistry Place Web site (http://www.aw.com/chemplace) is a unique
study tool that offers detailed learning objectives, practice quizzes, flash
cards, and Web links for each chapter of the text. The Chemistry Place
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also includes 30 new interactive tutorials, for a total of 41, featuring sim-
ulations, animations, and 3-D visualization tools. Also new at The
Chemistry Place is the Research Navigator, a special portal to topical
chemistry news and Web links.

* Student Laboratory Manual for Conceptual Chemistry (ISBN 0-8053-
3238-3) co-authored with Donna Gibson, Chabot College, features
laboratory activities tightly correlated to the chapter content.

For the Instructor

* The Instructors Manual for Conceptual Chemistry is very different from
most others. More than 400 pages in length and written by the author,
it includes a variety of sample syllabi, lecture ideas and topics not
treated in the book, teaching tips, and suggested step-by-step lectures
and demonstrations. Answers to the Matching Key Terms and Review
Questions and complete solutions to the Exercises and Problems are
available to instructors in a format suitable for photocopying and post-
ing for students to review. (ISBN 0-8053-3232-4)

® The Chemistry Place Web site (http://www.aw.com/chemplace) contains
areas accessible only by the course instructor. These areas provide an
on-line syllabus manager and a link to the complete Instructor’s Manual
on-line.

® A set of 250 four-color acetates of figures and tables from the text is
available (ISBN 0-8053-3233-2).

* A CD-ROM contains the book’s art library in a high-resolution format
for electronic presentation (ISBN 0-8053-3231-6).

* A test bank comes in both printed format (ISBN 0-8053-3234-0) and
on a cross-platform CD-ROM (ISBN 0-8053-3230-8).

* Course management technologies:
WebCT: cms.aw.com/webct
Blackboard: http://cms.aw.com/blackboard
CourseCompass™: www.coursecompass.com
In addition to offering Blackboard, we also offer CourseCompass™—
a nationally hosted on-line course management system. All Course-
Compass™ and Blackboard courses offer preloaded content, including
testing and assessment, interactive Web-based activities, animations,

Web links, illustrations, and photos. To view a demonstration of any
course, go to http://cms.awlonline.com.
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