
Contents

Preface     i

chaPter 1    an introduction to chemistry     3

1.1    An Introduction to Chemistry     3

1.2    Suggestions for Studying Chemistry     5

1.3    The Scientific Method     7

1.4    Measurement and Units     9

1.5    Reporting Values from Measurements     20

chaPter 2    unit conversions     33

2.1  Unit Analysis     34

2.2  Rounding and Significant Figures     39

2.3  Density and Density Calculations     47

2.4  Percentage and Percentage Calculations     52

2.5  A Summary of the Unit Analysis Process     54

2.6  Temperature Conversions     58

chaPter 3   the structure of matter and the chemical elements     75

3.1  Solids, Liquids, and Gases     76

3.2  The Chemical Elements     80

3.3  The Periodic Table of the Elements     84

3.4  The Structure of the Elements     88

3.5  Common Elements     95

3.6  Relating Mass to Number of Particles     100

chaPter 4    modern atomic theory     119

4.1  Energy     120

4.2  The Mysterious Electron     132

4.3  Multi-Electron Atoms     142

Observation

Collection of 
information leads to 
a testable hypothesis.

Hypothesis

�e hypothesis 
is subjected to 
experimentation.

Experimentation

Publication
Confirmation

Application

Disproof

New 
observations
are made.

�e experiment 
fails.

�e experiment 
is repeated 
without success.

Successful
results are
published.

�e experiment
is repeated successfully.

Applications
are sought.

Further research is done to 
refine the applications.

B
Si

Ge As
Sb Te

Po At
Metals

Nonmetals

Metalloids

2pz2py

2px



chaPter 5    chemical comPounds     171
5.1  Classification of Matter     172
5.2  Compounds and Chemical Bonds     175
5.3  Ionic Compounds     181
5.4  Molecular Compounds     187
5.5  Drawing Lewis Structures     195
5.6  Resonance     207
5.7  Molecular Geometry from Lewis Structures     209

chaPter 6    more on chemical comPounds     235
6.1  Ionic Nomenclature     236
6.2  Binary Covalent Nomenclature     244
6.3  Acids     248
6.4  Acid Nomenclature     256
6.5  Summary of Chemical Nomenclature     259
6.6  Molar Mass and Chemical Compounds     261
6.7  Relationships Between Masses of Elements and Compounds     267
6.8  Determination of Empirical and Molecular Formulas     271

chaPter 7    an introduction to chemical reactions     299
7.1  Chemical Reactions and Chemical Equations     300
7.2  Liquid Water and Water Solutions     307
7.3  Precipitation Reactions     312
7.4  Chemical Changes and Energy     321

chaPter 8    acids, Bases, and acid-Base reactions     339
8.1  Strong and Weak Bases     340
8.2  pH and Acidic and Basic Solutions     346
8.3  Arrhenius Acid-Base Reactions     348
8.4  Brønsted-Lowry Acids and Bases     356

chaPter 9    oxidation-reduction reactions     371
9.1  An Introduction to Oxidation-Reduction Reactions     372
9.2  Oxidation Numbers     377
9.3  Types of Chemical Reactions     382
9.4  Voltaic Cells     388

( )( )
KNO3

Positive 
electrode
(cathode)

Negative 
electrode
(anode)

Electrolyte

Salt 
Bridge

Site of Oxidation Site of Reduction

e

Cu2+  +  2e–          CuZn          Zn2+   +  2e–

e

Cu2

Zn2

NO3

Cu

SO4
2

Zn

SO4
2

K

100

400

300

200

500



chaPter 10    chemical calculations and chemical equations     413
10.1  Equation Stoichiometry     414
10.2  Real-World Applications of Equation Stoichiometry     422
10.3  Molarity and Equation Stoichiometry     431

chaPter 11    Gases     459
11.1  Gases and Their Properties     460
11.2  Ideal Gas Calculations     470
11.3  Equation Stoichiometry and Ideal Gases     478
11.4  Dalton’s Law of Partial Pressures     485

chaPter 12    liquids:  condensation, evaPoration, and dynamic equiliBrium     509
12.1  Changing from Gas to Liquid and from Liquid to Gas—An Introduction 

to Dynamic Equilibrium     510
12.2  Boiling Liquids     518
12.3  Particle-Particle Attractions     523

chaPter 13    solution dynamics     549
13.1  Why Solutions Form     550
13.2  Fats, Oils, Soaps, and Detergents     560
13.3  Saturated Solutions and Dynamic Equilibrium     564
13.4  Solutions of Gases in Liquids     570

chaPter 14    the Process of chemical reactions     585
14.1  Collision Theory: A Model for the Reaction Process     586
14.2  Rates of Chemical Reactions     592
14.3  Reversible Reactions and Chemical Equilibrium     597
14.4  Disruption of Equilibrium     610

chaPter 15    an introduction to orGanic chemistry, Biochemistry, and synthetic 
Polymers     633

15.1  Organic Compounds     634
15.2  Important Substances in Food     650
15.3  Digestion     664
15.4  Synthetic Polymers     666

Valve to add 
and remove gas

Movable piston

�ermometer

Pressure gauge



chaPter 16    nuclear chemistry     691
16.1  The Nucleus and Radioactivity     692
16.2  Uses for Radioactive Substances     707
16.3  Nuclear Energy     713

aPPendix a    measurement and units a-1
aPPendix B    scientific notation a-4
answers to selected ProBlems a-7
Photo credits c1
Glossary/index G-1


	Chapter 1
	An Introduction to Chemistry
	1.2    Suggestions for Studying Chemistry
	1.3    The Scientific Method
	1.4    Measurement and Units
	1.5    Reporting Values from Measurements

	Chapter 2
	The Structure of Matter and the Chemical Elements
	   2.1  Solids, Liquids, and Gases
	   2.2  The Chemical Elements
	   2.3  The Periodic Table of the Elements
	   2.4  The Structure of the Elements 

	Chapter 3
	Chemical Compounds
	   3.1  Classification of Matter
	   3.2  Compounds and Chemical Bonds
	   3.3  Molecular Compounds

	Chapter 4
	An Introduction to Chemical Reactions
	   4.1  Chemical Reactions and Chemical Equations
	   4.2  Solubility of Ionic Compounds and Precipitation Reactions

	Chapter 5
	Acids, Bases, and Acid-Base Reactions
	   5.4  Strong and Weak Bases
	   5.5  pH and Acidic and Basic Solutions
	   5.6  Arrhenius Acid-Base Reactions
	   5.7  Brønsted-Lowry Acids and Bases

	Chapter 6
	Oxidation-Reduction Reactions
	   6.1  An Introduction to Oxidation-Reduction Reactions
	   6.2  Oxidation Numbers
	   6.3  Types of Chemical Reactions
	   6.4  Voltaic Cells

	Chapter 10
	Chemical Calculations and Chemical Equations
	   10.1  Equation Stoichiometry
	   10.2  Real-World Applications of Equation Stoichiometry
	   10.3  Molarity and Equation Stoichiometry

	Chapter 13
	Gases
	   13.1  Gases and Their Properties
	   13.2  Ideal Gas Calculations
	   13.3  Equation Stoichiometry and Ideal Gases
	13.4  Dalton’s Law of Partial Pressures 

	Chapter 14
	Liquids:  Condensation, Evaporation, and               Dynamic Equilibrium
	   14.1  Changing from Gas to Liquid and from Liquid to Gas—An Introduction to  Dynamic Equilibrium
	   14.2  Boiling Liquids
	14.3  Particle-Particle Attractions 

	Chapter 15
	Solution Dynamics
	   15.1  Why Solutions Form
	   15.2  Fates, Oils, Soaps, and Detergents
	   15.3  Saturated Solutions and Dynamic Equilibrium
	   15.4  Solutions of Gases in Liquids

	Chapter 16
	The Process of Chemical Reactions
	   16.1  Collision Theory: A Model for the Reaction Process
	   16.2  Rates of Chemical Reactions
	16.3  Reversible Reactions and Chemical Equilibrium 
	   16.4  Disruption of Equilibrium

	Chapter 17
	An Introduction to Organic Chemistry, Biochemistry, and Synthetic Polymers
	   17.1  Organic Compounds
	   17.2  Important Substances in Food
	   17.3  Digestion
	   17.4  Synthetic Polymers

	Chapter 18
	Nuclear Chemistry
	   18.1  The Nucleus and Radioactivity
	   18.2  Uses for Radioactive Substances
	   18.3  Nuclear Energy

	Appendix A
	Measurement and Units
	Appendix B
	Scientific Notation
	Glossary/Index

