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Introduction 

 
This document demonstrates the close alignment between Campbell Biology 9e, AP Edition  
© 2011, and the California Public School Standards for Biology, grades 9-12.  Correlation page 
references are to the Student Edition and the Instructor’s Resource CD/DVD.   

Pearson Education is pleased to introduce Campbell Biology 9e, AP Edition, which has been fully 
revised to help students make connections across biology, while still keeping sight of the forest 
through the trees. Some of the exciting new components to this Edition include: 

 
“Make Connections” questions challenge students to move beyond memorization and gain a 
deeper understanding of how different areas of biology are connected, from molecules to organisms to 
ecosystems.  
Impact Figures motivate and inspire students by demonstrating the relationship of biology research 
on their daily lives, the field of biology, and global problems.  
Evolution sections explicitly demonstrate to students that evolution is central to every area of 
biology.  
Visual Organizer Figures emphasize the hierarchy of information in a way that makes it easy for 
visual learners to make connections between the figures and text descriptions.  
 
Also New to This Edition 
 

• Updated content to reflect the most recent scientific discoveries.  
• New AP Preface includes a guide that correlates the text to the current AP Biology Exam, as 

well as study and test-taking tips for students.  
• All new interviews with leading biologists and scientists.  
• Updated, modern design makes it more accessible and visually appealing.  
• Fully revised teacher and student supplements, everything you need to ensure success in class 

and on the AP Biology Exam.  
 
THE BEST IN SCIENCE TECHNOLOGY 

MasteringBiology™—New Online Learning and Assessment Platform  

For the first time ever, six-year access to MasteringBiology with Pearson eText is provided upon 
adoption of the Student Edition. This Web-based, self-study homework and tutorial system is 
correlated to the text, offering teachers and students a powerful, interactive way to encourage and 
ensure learning. It provides all the great student and teacher digital assets you are used to accessing 
on the Campbell Biology Companion Web Site, and so much more. Use as much or as little as you 
want. 

• The Study Area in MasteringBiology includes BioFlix 3-D animations, new activities, practice 
tests and cumulative tests, and more.  

• A complete eText of the Student Edition with powerful interactive and customization 
functions.  

• Personalized coaching and feedback through assignable, self-paced tutorials with answer-
specific feedback and hints.  

• Large library of exercises in a variety of formats--all calibrated in difficulty and duration 
and automatically graded. You can build your own course using these questions, or import 
your own.  

• Robust gradebook functionality provides easy-to-interpret insights into student 
performance—ideal for demonstrating assessment outcomes.  
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Science Content Standards for 
California Public Schools 
(Biology Grades 9-12) 

AP Campbell Biology 

9th Edition, © 2011, AP 

Standards that all students are expected to achieve in the course of their studies are unmarked. 
Standards that all students should have the opportunity to learn are marked with an asterisk (*).  

Biology/Life Sciences 

Cell Biology  

1. The fundamental life processes of plants and animals depend on a variety of chemical reactions 
that occur in specialized areas of the organism’s cells. As a basis for understanding this concept:  

a. Students know cells are enclosed within semi 
permeable membranes that regulate their 
interaction with their surroundings.  

SE:125-141 

IRCD: DVD1: Chapter 6.Tour of the Cell; 
Chapter 7. Membrane Structure and Function 

 

b. Students know enzymes are proteins that 
catalyze biochemical reactions without 
altering the reaction equilibrium and the 
activities of enzymes depend on the 
temperature, ionic conditions, and the pH of 
the surroundings.  

SE:10-11, 68-69, 77, 152, 158-160,  352 

IRCD: DVD1: Chapter 8. An Introduction to 
Metabolism 

 

c. Students know how prokaryotic cells, 
eukaryotic cells (including those from plants 
and animals), and viruses differ in 
complexity and general structure.  

SE: 8, 98-99 

IRCD: DVD1: Chapter 6.Tour of the Cell; DVD1: 
Chapter 19. Viruses 

 

d. Students know the central dogma of 
molecular biology outlines the flow of 
information from transcription of ribonucleic 
acid (RNA) in the nucleus to translation of 
proteins on ribosomes in the cytoplasm.  

SE: 328-330 

IRCD: DVD1: Chapter 16. The Molecular Basis 
for Inheritance 

 

e. Students know the role of the endoplasmic 
reticulum and Golgi apparatus in the 
secretion of proteins.  

SE: 104-106 

IRCD: DVD1: Chapter 6.Tour of the Cell; 
Chapter 17. From Gene to Protein 

 

f. Students know usable energy is captured from 
sunlight by chloroplasts and is stored 
through the synthesis of sugar from carbon 
dioxide.  

SE: 184-205 

IRCD: DVD1: Chapter 10. Photosynthesis 
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g. Students know the role of the mitochondria in 
making stored chemical-bond energy 
available to cells by completing the 
breakdown of glucose to carbon dioxide.  

SE:109-110 

IRCD: DVD1: Chapter 10. Photosynthesis 

 

h. Students know most macromolecules 
(polysaccharides, nucleic acids, proteins, 
lipids) in cells and organisms are 
synthesized from a small collection of simple 
precursors.  

SE: 68-69, 509 

IRCD: DVD1: Chapter 5. The Structure and 
Function of Large Biological Molecules 

 

i.* Students know how chemiosmotic gradients 
in the mitochondria and chloroplast store 
energy for ATP production.  

SE:173-175, 188, 196-197 

IRCD: DVD1: Chapter 8. An Introduction to 
Metabolism; Chapter 9. Cellular Respiration and 
Fermentation 

 

j* Students know how eukaryotic cells are given 
shape and internal organization by a 
cytoskeleton or cell wall or both.  

SE: 112-118 

IRCD: DVD1: Chapter 6.Tour of the Cell 

 

Genetics  

2. Mutation and sexual reproduction lead to genetic variation in a population. As a basis for 
understanding this concept:  

a. Students know meiosis is an early step in 
sexual reproduction in which the pairs of 
chromosomes separate and segregate 
randomly during cell division to produce 
gametes containing one chromosome of 
each type.  

SE: 251-252, 253-257 

IRCD: DVD1: Chapter 13. Meiosis and Sexual 
Life Cycles 

 

b. Students know only certain cells in a 
multicellular organism undergo meiosis.  

SE: 252-253 

IRCD: DVD1: Chapter 13. Meiosis and Sexual 
Life Cycles 

 

c. Students know how random chromosome 
segregation explains the probability that a 
particular allele will be in a gamete.  

SE: -271 

IRCD: DVD1: Chapter 13. Meiosis and Sexual 
Life Cycles 
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d. Students know new combinations of alleles 
may be generated in a zygote through the 
fusion of male and female gametes 
(fertilization).  

SE: 251 

IRCD: DVD1: Chapter 13. Meiosis and Sexual 
Life Cycles 

 

e. Students know why approximately half of an 
individual’s DNA sequence comes from each 
parent.  

SE: 253-256, 258-259 

 

f. Students know the role of chromosomes in 
determining an individual’s sex.  

SE: 250, 288-292 

IRCD: DVD1: Chapter 13. Meiosis and Sexual 
Life Cycles; Chapter 15 The Chromosomal Basis 
for Inheritance 

 

g. Students know how to predict possible 
combinations of alleles in a zygote from the 
genetic makeup of the parents.  

SE: 264-268, 269-271, 272-277 

IRCD: DVD1: Chapter 15 The Chromosomal 
Basis for Inheritance 

 

3. A multicellular organism develops from a single zygote, and its phenotype depends on its 
genotype, which is established at fertilization. As a basis for understanding this concept:  

a. Students know how to predict the probable 
outcome of phenotypes in a genetic cross 
from the genotypes of the parents and mode 
of inheritance (autosomal or X-linked, 
dominant or recessive).  

SE: 276, 281-283 

IRCD: DVD1: Chapter 15 The Chromosomal 
Basis for Inheritance 

 

b. Students know the genetic basis for Mendel’s 
laws of segregation and independent 
assortment.  

SE: 262-269, 286-287 

IRCD: DVD1: Chapter 14. Mendel and the Gene 
Idea 

 

c.* Students know how to predict the probable 
mode of inheritance from a pedigree 
diagram showing phenotypes.  

SE: 275-276 

 

d.* Students know how to use data on frequency 
of recombination at meiosis to estimate 
genetic distances between loci and to 
interpret genetic maps of chromosomes.  

SE: 296-297 
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4. Genes are a set of instructions encoded in the DNA sequence of each organism that specify the 
sequence of amino acids in proteins characteristic of that organism. As a basis for 
understanding this concept:  

a. Students know the general pathway by which 
ribosomes synthesize proteins, using tRNAs 
to translate genetic information in mRNA.  

SE: 325-329, 331-336, 337-340 

IRCD: DVD1: Chapter 18. Regulation of Gene 
Expression 

 

b. Students know how to apply the genetic 
coding rules to predict the sequence of 
amino acids from a sequence of codons in 
RNA.  

SE: 329-330 

 

 

c. Students know how mutations in the DNA 
sequence of a gene may or may not affect 
the expression of the gene or the sequence 
of amino acids in an encoded protein.  

SE: 344-346 

 

 

d. Students know specialization of cells in 
multicellular organisms is usually due to 
different patterns of gene expression rather 
than to differences of the genes themselves.  

SE: 325, 326-328, 346-348, 351-352 

IRCD: DVD1: Chapter 18. Regulation of Gene 
Expression 

 

e. Students know proteins can differ from one 
another in the number and sequence of 
amino acids.  

SE:77-86 

IRCD: DVD1: Chapter 5. The Structure and 
Function of Large Biological Molecules 

 

f.* Students know why proteins having different 
amino acid sequences typically have 
different shapes and chemical properties.  

SE: 80-83 

IRCD: DVD1: Chapter 5. The Structure and 
Function of Large Biological Molecules 

 

5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. 
As a basis for understanding this concept:  

a. Students know the general structures and 
functions of DNA, RNA, and protein.  

SE: 8-10, 80-83, 86-87, 88-89  

IRCD: DVD1: Chapter 5. The Structure and 
Function of Large Biological Molecules 
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b. Students know how to apply base-pairing 
rules to explain precise copying of DNA 
during semiconservative replication and 
transcription of information from DNA into 
mRNA.  

SE: 311-312 

IRCD: DVD1: Chapter 18. Regulation of Gene 
Expression 

 

c. Students know how genetic engineering 
(biotechnology) is used to produce novel 
biomedical and agricultural products.  

SE: 243, 396-397, 412-423, 572, 652, 736-737, 
815-819, 845, 878-879 

IRCD: DVD1: Chapter 20. Biotechnology 

 

d.* Students know how basic DNA technology 
(restriction digestion by endonucleases, gel 
electrophoresis, ligation, and 
transformation) is used to construct 
recombinant DNA molecules.  

SE: 396-412 

IRCD: DVD1: Chapter 20. Biotechnology 

 

e.* Students know how exogenous DNA can be 
inserted into bacterial cells to alter their 
genetic makeup and support expression of 
new protein products.  

SE: 398-400 

IRCD: DVD1: Chapter 20. Biotechnology 

 

Ecology  

6. Stability in an ecosystem is a balance between competing effects. As a basis for understanding 
this concept:  

a. Students know biodiversity is the sum total of 
different kinds of organisms and is affected 
by alterations of habitats.  

SE: 1238-1244 

IRCD: DVD2: Chapter 30. Plant Diversity; 
Chapter 32. An Overview of Animal Diversity 

 

b. Students know how to analyze changes in an 
ecosystem resulting from changes in 
climate, human activity, introduction of 
nonnative species, or changes in population 
size.  

SE:1239-1259 

IRCD: DVD2: Chapter 56. Conservation Biology 
and Global Change 

 

c. Students know how fluctuations in population 
size in an ecosystem are determined by the 
relative rates of birth, immigration, 
emigration, and death.  

SE:1184-1187, 1244-1249 

IRCD: DVD2: Chapter 53. Population Ecology 
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d. Students know how water, carbon, and 
nitrogen cycle between abiotic resources and 
organic matter in the ecosystem and how 
oxygen cycles through photosynthesis and 
respiration.  

SE: 185, 203, 564, 1228-1229 

IRCD: DVD2: Chapter 53. Population Ecology  

 

e. Students know a vital part of an ecosystem is 
the stability of its producers and 
decomposers.  

SE: 6-7, 570, 597, 1219-1220 

IRCD: DVD2: Chapter 52. Introduction to 
Ecology and the Biosphere 

 

f. Students know at each link in a food web 
some energy is stored in newly made 
structures but much energy is dissipated 
into the environment as heat. This 
dissipation may be represented in an energy 
pyramid.  

SE: 597, 1202-1204, 1220 

 

 

g.* Students know how to distinguish between 
the accommodation of an individual 
organism to its environment and the gradual 
adaptation of a lineage of organisms through 
genetic change.  

SE: 456-457, 458-459, 485, 867 

 

 

Evolution  

7. The frequency of an allele in a gene pool of a population depends on many factors and may be 
stable or unstable over time. As a basis for understanding this concept:  

a. Students know why natural selection acts on 
the phenotype rather than the genotype of 
an organism.  

SE: 267, 275, 480-485 

IRCD: DVD1: Chapter 23. The Evolution of 
Populations 

 

b. Students know why alleles that are lethal in a 
homozygous individual may be carried in a 
heterozygote and thus maintained in a gene 
pool.  

SE: 272, 275-277 

 

c. Students know new mutations are constantly 
being generated in a gene pool. d. Students 
know variation within a species increases the 
likelihood that at least some members of a 
species will survive under changed 
environmental conditions.  

SE: 259, 318, 344-346 

IRCD: DVD1: Chapter 23. The Evolution of 
Populations 
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e.* Students know the conditions for Hardy-
Weinberg equilibrium in a population and 
why these conditions are not likely to appear 
in nature.  

SE: 473-476 

 

f.* Students know how to solve the Hardy-
Weinberg equation to predict the frequency 
of genotypes in a population, given the 
frequency of phenotypes.  

SE: 474-476 

 

8. Evolution is the result of genetic changes that occur in constantly changing environments. As a 
basis for understanding this concept:  

a. Students know how natural selection 
determines the differential survival of groups 
of organisms.  

SE: 456-461, 476, 530, 1195-1196  

 

b. Students know a great diversity of species 
increases the chance that at least some 
organisms survive major changes in the 
environment.  

SE: 530, 1200, 1208-1210, 1240-1241 

IRCD: DVD1: Chapter 23. The Evolution of 
Populations 

 

c. Students know the effects of genetic drift on 
the diversity of organisms in a population.  

SE: 477-479 

IRCD: DVD1: Chapter 23. The Evolution of 
Populations 

 

d. Students know reproductive or geographic 
isolation affects speciation.  

SE: 144, 148, 466, 493-501 

IRCD: DVD1: Chapter 23. The Evolution of 
Populations 

 

e. Students know how to analyze fossil evidence 
with regard to biological diversity, episodic 
speciation, and mass extinction.  

SE: 14, 15, 16, 458, 465-466, 501-503, 521-
524, 530-531, 634, 680, 716 

IRCD: DVD1: Chapter 25. The History of Life on 
Earth; Chapter 26. Phylogeny and the Tree of 
life 
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f.* Students know how to use comparative 
embryology, DNA or protein sequence 
comparisons, and other independent sources 
of data to create a branching diagram 
(cladogram) that shows probable 
evolutionary relationships.  

SE: 542-543, 546, 605, 660, 661 

IRCD: DVD1: Chapter 26. Phylogeny and the 
Tree of life 

 

g.* Students know how several independent 
molecular clocks, calibrated against each 
other and combined with evidence from the 
fossil record, can help to estimate how long 
ago various groups of organisms diverged 
evolutionarily from one another.  

SE: 549-551 

IRCD: DVD1: Chapter 26. Phylogeny and the 
Tree of life 

 

Physiology  

9. As a result of the coordinated structures and functions of organ systems, the internal 
environment of the human body remains relatively stable (homeostatic) despite changes in the 
outside environment. As a basis for understanding this concept:  

a. Students know how the complementary 
activity of major body systems provides cells 
with oxygen and nutrients and removes toxic 
waste products such as carbon dioxide.  

SE: 854, 897-898, 923-926, 963-968 

IRCD: DVD2: Chapter 42. Circulation and Gas 
Exchange; Chapter 44. Osmoregulation and 
Excretion 

 

b. Students know how the nervous system 
mediates communication between different 
parts of the body and the body’s interactions 
with the environment.  

SE: 209, 891-892, 904, 974-975, 984-986, 
1108-1109, 1062-1084 

IRCD: DVD2: Chapter 48. Neurons, Synapses, 
and Signaling 

 

c. Students know how feedback loops in the 
nervous and endocrine systems regulate 
conditions in the body.  

SE: 860-862, 982-986, 891-892 

IRCD: DVD2: Chapter 45. Hormones and the  
Endocrine System; Chapter 48. Neurons, 
Synapses, and Signaling 

 

d. Students know the functions of the nervous 
system and the role of neurons in 
transmitting electrochemical impulses.  

SE: 1062-1063, 1066-1067 

IRCD: DVD2: Chapter 48. Neurons, Synapses, 
and Signaling 
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e. Students know the roles of sensory neurons, 
interneurons, and motor neurons in 
sensation, thought, and response.  

SE: 1046, 1047, 1064, 1086-1087, 1106-1107, 
1108 

IRCD: DVD2: Chapter 50. Sensory and Motor 
Mechanisms 

 

f.* Students know the individual functions and 
sites of secretion of digestive enzymes 
(amylases, proteases, nucleases, lipases), 
stomach acid, and bile salts.  

SE: 318, 884-887 

 

g.* Students know the homeostatic role of the 
kidneys in the removal of nitrogenous 
wastes and the role of the liver in blood 
detoxification and glucose balance.  

SE: 888, 892-893, 971  

IRCD: DVD2: Chapter 44. Osmoregulation and 
Excretion 

 

h.* Students know the cellular and molecular 
basis of muscle contraction, including the 

roles of actin, myosin, Ca
+2

, and ATP.  

SE: 1104-1109 

IRCD: DVD2: Chapter 50. Sensory and Motor 
Mechanics 

 

i.* Students know how hormones (including 
digestive, reproductive, osmoregulatory) 
provide internal feedback mechanisms for 
homeostasis at the cellular level and in 
whole organisms.  

SE: 209, 361-362, 824, 859, 953, 974-980, 
981-988 

IRCD: DVD2: Chapter 45. Hormones and the 
Endocrine System 

 

10. Organisms have a variety of mechanisms to combat disease. As a basis for under-standing the 
human immune response:  

a. Students know the role of the skin in 
providing nonspecific defenses against 
infection.  

SE: 932, 934-935 

 

b. Students know the role of antibodies in the 
body’s response to infection.  

SE: 935-936, 940-941, 942-943, 944-945 

 

c. Students know how vaccination protects an 
individual from infectious diseases.  

SE: 945, 950 
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d. Students know there are important 
differences between bacteria and viruses 
with respect to their requirements for 
growth and replication, the body’s primary 
defenses against bacterial and viral 
infections, and effective treatments of these 
infections.  

SE: 236-237, 312-316, 377, 381-395, 472, 794-
795 

IRCD: DVD1: Chapter 19. Viruses 

 

e. Students know why an individual with a 
compromised immune system (for example, 
a person with AIDS) may be unable to fight 
off and survive infections by microorganisms 
that are usually benign.  

SE:  949-950 

IRCD: DVD1: Chapter 19. Viruses 

 

f.* Students know the roles of phagocytes, B-
lymphocytes, and T-lymphocytes in the 
immune system.  

SE: 910, 912, 935-940 

IRCD: DVD2: Chapter 43. The Immune System 

 

Investigation and Experimentation  

1. Scientific progress is made by asking meaningful questions and conducting careful investigations. 
As a basis for understanding this concept and addressing the content in the other four strands, 
students should develop their own questions and perform investigations. Students will:  

a. Select and use appropriate tools and 
technology (such as computer-linked probes, 
spreadsheets, and graphing calculators) to 
perform tests, collect data, analyze 
relationships, and display data.  

The opportunity to address this standard can be 
met on the following pages:  

SE: Representative Pages: 34, 126, 190, 250, 
267, 296, 399, 404, 405, 414, 422, 546, 753, 
1171, 1221 

 

b. Identify and communicate sources of 
unavoidable experimental error.  

The opportunity to address this standard can be 
met on the following pages:  

SE: 20-23, 262-264 

 

c. Identify possible reasons for inconsistent 
results, such as sources of error or 
uncontrolled conditions.  

The opportunity to address this standard can be 
met on the following pages:  

SE: 20-23, 262-264 
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d. Formulate explanations by using logic and 
evidence.  

This standard is met throughout the text. See 
representative pages in SE: 4, 64, 100, 211, 
320, 490, 578, 602, 622, 630, 642, 811, 901, 
1096, 1159 

 

e. Solve scientific problems by using quadratic 
equations and simple trigonometric, 
exponential, and logarithmic functions.  

SE: 51-57, 474-476, 512, 838, 1175-1178, 
1187, 1224, 1246, 1249 

 

f. Distinguish between hypothesis and theory as 
scientific terms.  

SE: 19, 23, 467 

 

g. Recognize the usefulness and limitations of 
models and theories as scientific 
representations of reality.  

SE: 33, 37, 41 

 

h. Read and interpret topographic and geologic 
maps.  

The opportunity to address this standard can be 
met on the following pages:  

SE: 514, 515 

 

i. Analyze the locations, sequences, or time 
intervals that are characteristic of natural 
phenomena (e.g., relative ages of rocks, 
locations of planets over time, and 
succession of species in an ecosystem).  

SE: 231-233, 499-501, 512, 519-521, 753, 
1163-1164, 1167 

 

j. Recognize the issues of statistical variability 
and the need for controlled tests.  

SE: 22-23 

 

k. Recognize the cumulative nature of scientific 
evidence.  

SE: 23 

 

l. Analyze situations and solve problems that 
require combining and applying concepts 
from more than one area of science.  

This standard is met throughout the text. See 
representative pages in SE: 45, 67, 162, 205, 
227, 350, 380, 425, 506, 533, 800, 820, 896, 
952, 1117 
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m. Investigate a science-based societal issue by 
researching the literature, analyzing data, 
and communicating the findings. Examples 
of issues include irradiation of food, cloning 
of animals by somatic cell nuclear transfer, 
choice of energy sources, and land and 
water use decisions in California.  

This standard is met throughout the text. See 
representative pages in SE: Representative 
Pages: 45, 67, 141, 162, 205, 227, 285, 350, 
380, 425, 487, 506, 533, 763, 800 

 

n. Know that when an observation does not 
agree with an accepted scientific theory, the 
observation is sometimes mistaken or 
fraudulent (e.g., the Piltdown Man fossil or 
unidentified flying objects) and that the 
theory is sometimes wrong (e.g., the 
Ptolemaic model of the movement of the 
Sun, Moon, and planets).  

SE: 18-19 

 

 


