1

Biology: The Science of Life

1.1 The Characteristics of Life 2

Life Is Organized 7

1 2.2

2.3

Life Requires Materials and | nergy 4

Living Organismms Maintaln an Internsl Ervitonment 4
Living Organisms Respond 4

Living Organisms Reproduce and Develop 4

Living Organisms Have Adaptations 6

1.2 Evolution: The Core Concept of Biology 6
Natural Selection and £ volutionary Processes 7
Organlizing the Diversity of Life 9
1.3 Science: A Way of Knowing 11
Start with an Observation 12 34
evelop a Hypothesis 12
Make a Prediction and Perform Experiments 12
evelop a Conclusion 14 3.2
Scientific Theory 14
An Example of a Controlled Study 14
Publish Your Results 15
1.4 Challenges Facing Science 16
Bloethics 16
Human Influence on Ecosystems 17
Emerging Diseases 18
Climate Change 18

4.1
2 4.3
4.4

The Chemical Basis of Life 21

2.1 Atoms and Atomic Bonds 22
7%

23

Atomic Structure
The Periodic Table

Arrangement of Electrons in an Atom 25

Inside the Cell

1/‘,,.,',,1/ neneH bonds 6
Chernical Fonmmbas and Veactions 72
2 s/ . -
Water's importance to Life 29
The UAructiye f/ H e 2%
;ln/_‘,",nzg,a' o Watey 79
Acids and Bases 33
Acidic Schutions (4 i M /,’,,,;,,.‘,h,\._(/" 73
Basic Schutions (Low M Concertration) 34
Jr,’-'j ,;;,:j’w;. A ’/4_,, 4
Buffers and g 25

3

The Organic Molecules of Life 38

Organic Molecules 36
The Carbon Ao %6
The Carbon Skeleton and Functional Groups 37

The Biological Molecules of Cells

's

- i “ p) s
HOONyates 9

Lipids 41
Proteins 45

Nudleic Acids 48

4

56

Cells Under the Microscope 57

The Plasma Membrane 59

The Two Main Types of Cells 62

Prokaryotic Cells 62

Eukaryotic Cells 64
Nucleus and Ribosomes 66
Endomembrane System 68
Vacuoles 69

Energy-Related Organelles 69

The Cytoskeleton and Motor Proteins 71

























