Donha G. Friedman
STRUCTOR’S RESOURCE MANUAL

TO ACCOMPANY

JEHEMISTRY

THIRD\‘DITION :

Olmsted & Williams




6

10
11
12
13
14
15
16
19,
18
19
20

21

t,i:, ..

.‘ i e

Fundamentals of Chemical Bonding ......................... . ..... “""’”..aa
Chemical Bonding: Multiple Bonds ﬁ .................. vtesunesancesiassentesantesareusazanasaas 44
Effects of Intermolecular FOTCes ..............cooiiiiiiiiiiiiiiie 48
N CTOMOLE OIS . i . T 52
Chemical ENETZEtiCS ......ovveueeenunieunnirtnnerrrnnereetueeeeenetettenttiuesttiueteasenaneanaeanasess 58
Spontaneity of Chemical PrOCESSES ........oveeeertrrruuiiiiiiiiniiirre it s e 63
Kinetics: Reaction Mechanisms and RAtes ...........ocueeiiiiiniiiiiiiiiiiiiiiieiiiinccaas 67
Principles of Chemical EQUilibrium .......oovuuniiiiiiiiiiiiii i 72
Aqueous Acid-Base EQUIlIDIIA ..........vrrriiiineiriiii 76
Applications of Chemical EQUilibrium ...........ovvimriinimmiiiii 80
Electron Transfer REACHONS ........vuevieerssensrerserssasiseasessasastaststattstastasesantasaarasansass 83
The Transition MELALS .. ...uevuenereenesesessessssssossssssstestistatsatitesssstitsttimntatasaasasssnasnns 88
The Main Group EISINENLS ...........vvvrrrrrrrrrtertsrmssssststssiisiiiiiii ittt s 92

Nuclear Chemistry and Radiochemistry .......ooooiimmmimiiiiiiiiiiiiiii s 97




INSTRUCTOR'S RESOURCE MANUAL

Overview

Chemistry, 3/¢ is structured to provide a solid grounding in fundamental concepts of chemistry. Topics
covered are relevant to students majoring in chemistry as well as those majoring in related disciplines
such as biology, geology, physics, engineering, or the health sciences. Most of the general topics are
familiar ones: stoichiometry, atomic structure, molecular structure and bonding, properties of gases and
condensed phases, thermodynamics, rates of reactions, chemical equilibria, redox and electrochemistry.
Because of their importance in contemporary chemistry, four less familiar major topics are highlighted:

macromolecules, main group elements, transition metals, and nuclear and radiochemistry. The text is
designed for a standard one-year chemistry course.

The concept of energy and its central role in chemistry is developed throughout the early chapters of the
book. Conservation of energy and the forms of energy are introduced in Chapter 2, molecular kinetic
energies are highlighted in Chapter 5, energy analysis is a major theme in Chapters 6 and 7, energetics of
chemical bonding is woven throughout Chapters 8 and 9, and the energetics of intermolecular
interactions underlie much of the discussion in Chapter 10. The quantitative analytic approach to
thermodynamics is reserved for Chapters 12 and 13.

Chemistry. 3/e emphasizes the molecular nature of matter. Chemical behavior is examined from a
molecular perspective. The text describes what molecules are doing, molecular behavior is used to
rationalize physical and chemical properties, and molecular pictures are drawn. Thus, students will learn

faster, enjoy their studies more, and achieve a deeper understanding by continually being immersed in
the molecular view.

The text's presentation is concept-centered. Once students have completed a course in general
chemistry, they will retain fundamental ideas, not specific details. Consequently, rote memorization is
minimized and conceptual understanding that contains predictive value is maximized. Descriptive

material is presented in the context of the development of chemical principles. Chemical facts are
sprinkled throughout the text and the problems.

Problem-solving and the application of concepts are embedded in the subject of chemistry, not appended
to it. The text reflects this. Sample problems are intended to be part of the flow of the chapter, to be

read and understood as the text is read. Exercises at the end of each section are similarly designed to
give immediate reinforcement of the concepts.

Chapter problems are divided into two sets, those identified by section and “additional problems” that
are not classified by section. Many of the additional problems are no more difficult than those that are
classified by section. Many unclassified problems are provided because in the real world (and in the
student's “real world” of examinations) problems do not come equipped with section titles. A persistent
difficulty for students is “figuring out what kind of problem it is,” and the only way to master that skill is
by practicing it. By not telling students which of the additional problems “go with” any particular
section, they are challenged to become active learners and determine this for themselves.
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