Biology: Unity and Diversity of Life
13th Edition

Essential Knowledge covered |Required content|lllustrative examples covered

Content not

for the AP in this textbook - teach at required for the
Course least one AP Course
1. Invitation to Biology
1.1 The Secret of Life on Earth p.3 & 19, The
diversity of Foja
Mountain cloud
forest
1.2 Life Is More than the Sum of its Parts Essential Knowledge 2.A.1: All |p. 4-5
living systems require constant
input of free energy.
p. 4-5

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

1.3 How Living Things are Alike

Essential Knowledge 2.A.2: p. 6-7
Organisms capture and store
free energy for use in biological
processes.

Essential Knowledge 3.A.1: p.7
DNA, and in some cases RNA, is
the primary source of heritable
information.

1.4 How Living Things Differ

p.8-9, Overview of
Earth's biodiverstiy

1.5 Organizing Information About Species

p.10-11, Taxonomy
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1.6 Science of Nature

p.12-13, Scientific
method and
investigative
processes

1.7 Examples of Experiments in Biology

p.14-15, Potato
chip experiment
and butterfly
experiment

1.8 Analyzing Experimental Results

p.16-17,
Interpretation of
data and potential
problems

1.9 The Nature of Science

p.18, Development

of scientific
theories
2.0 Life's Chemical Basis
2.1 Mercury Rising p.23 & 33,

Bioaccumulation
of mercury

2.2 Start with Atoms

p.24-25, Atomic
structure; isotopes

2.3 Why Electrons Matter

p.26-27, Electrons
shells, orbitals and
valence.

2.4 Chemical Bonds: From Atoms to Molecules

p.28-29, Types of
chemical bonds;
polarity




2.5 Hydrogen Bonds and Water

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.30-31,
Hydrogen bonds
and the
properties of
water

p.30, Cohesion and adhesion
of water; p.30-31,
Temperature stabilizing effect;
p.31, Universal solvent

2.6 Acids and Bases

p.32

3.0 Molecules of Life

3.1 Fear of Frying

p.37 & 49, trans
fats

3.2 Organic Molecules

p.38-39, Carbon;
Molecular
modeling

3.3 Molecules of Life -- From Structure to Function

p.40-41, Functional
groups; Hydrolysis
and condesation
reactions;
Monomers and
polymers

3.4 Carbohydrates

Essential Knowledge 4.A.1: The
subcomponents of biological
molecules and their sequence
determine the properties of
that molecule.

p. 42-43

3.5 Greasy, Oily -- Must be Lipids

Essential Knowledge 4.A.1: The
subcomponents of biological
molecules and their sequence
determine the properties of
that molecule.

p. 44-45




3.6 Proteins -- Diversity in Structure and Function

Essential Knowledge 4.A.1: The
subcomponents of biological
molecules and their sequence
determine the properties of
that molecule.

p.46-47

3.7 Why is Protein Structure So Important

Essential Knowledge 4.B.1:
Interactions between
molecules affect their structure
and function.

p.48

3.8 Nucleic Acids

Essential Knowledge 4.A.1: The
subcomponents of biological
molecules and their sequence
determine the properties of
that molecule.

p.49

4.0 Cell Structure and Function

4.1 Food for Thought

p.53 & 73, Harmful
strains of E. coli

4.2 Cell Structure

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.54-55

Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.54-55




Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.54-55

4.3 How do We See Cells?

p.56-57,
Microscope
technologies

4.4 Introducing "Prokaryotes"

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.58-59

p.59, Biofilms

Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.58-59

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.58-59

4.5 Introducing Eukaryotic Cells

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.60-61

p.60, Membrane-bound
organelles




Essential Knowledge 2.B.1: Cell
membranes are selectively
permeable due to their
structure.

p.60-61

Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.60-61

Essential Knowledge 2.B.3:
Eukaryotic cells maintain
internal membranes that
partition the cell into
specialized regions.

p.60-61

p.61, Endoplasmic reticulum,
mitochondria, chloroplasts,
Golgi

4.6 Nuclear Envelope

Essential Knowledge 2.B.3:
Eukaryotic cells maintain
internal membranes that
partition the cell into
specialized regions.

p.62-63

p.62-63, Nuclear envelope

4.7 Endomembrane System

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.64-65

p.64-65, Endomembrane
system

Essential Knowledge 2.B.3:
Eukaryotic cells maintain
internal membranes that
partition the cell into
specialized regions.

p.64-65




Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.64-65

4.8 Lysosome Malfunction

p.68, Tay-Sachs
disease (focus
here is one the
lysosome)

4.9 Other Organelles

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.66-67

Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.66-67

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.66-67

4.10 The Dynamic Cytoskeleton

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.68-69

p.68-69, Cytoskeleton (a
network of structural proteins
that facilitate cell movement,
morphological integrity and
organelle transport).




Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.68-69

4.11 Cell Surface Specializations

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.70-71

p.71, Plasmodesmata
between plant cells allow
material to be transported
from cell to cell

4.12 The Nature of Life

p.72, Biological
characteristics of
life

5 Ground Rules for Metabolism

5.1 A Toast to Alcohol Dehydrogenase

p.77 & 96-97,
Alcoholism

5.2 Energy in the World of Life

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.78-79

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.78-79

5.3 Energy in the Molecules of Life

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.80-81




5.4 How Enzymes Work

Essential Knowledge 4.B.1:
Interactions between
molecules affect their structure
and function.

p.82-83

5.5 Metabolism -- Organized, Enzyme-Mediated Reactions

Essential Knowledge 4.B.1:
Interactions between
molecules affect their structure
and function.

p.84-85

5.6 Cofactors in Metabolic Pathways

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.86-87

Essential Knowledge 4.B.1:
Interactions between
molecules affect their structure
and function.

p.86-87

p.86, Heme catalyzes
reactions

5.7 A Closer Look at Membranes

Essential Knowledge 2.B.1: Cell
membranes are selectively
permeable due to their
structure.

p.88-89

Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.88-89

p.88, Glucose transporter

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.88-89




Essential Knowledge 3.D.1: Cell
communication processes
share common features that
reflect a shared evolutionary
history.

p.88-89

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.88-89

Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.88-89

Essential Knowledge 4.B.1:
Interactions between
molecules affect their structure
and function.

p.88-89

Essential Knowledge 4.C.1:
Variation in molecular units
provides cells with a wider
range of functions.

p.88-89

p.88, Different types of
phospholipids in cell
membranes; MHC proteins

5.8 Diffusion and Membranes

Essential Knowledge 2.B.1: Cell
membranes are selectively
permeable due to their
structure.

p.90-91




Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.90-91

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.90-91

p.91, Plant responses to water
limitations (plasmolysis)

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.90-91

5.9 Membrane Transport Mechanisms

Essential Knowledge 2.B.1: Cell
membranes are selectively
permeable due to their
structure.

p.92-93

Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.92-93

p.92, Transport of glucose;
p.93, Calcium pump & Na/K
pump

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.92-93




Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.92-93

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.92-93

5.10 Membrane Trafficking

Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.94-95

Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.94-95

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.94-95

6 Where it All Starts -- Photosynthesis

6.1 Biofuels

p.101 & 112,
Biofeuls and early
Earth atmosphere




6.2 Sunlight as an Energy Source

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.102-103

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.102-103

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.102-103

p.102, Chlorophylls

Essential Knowledge 4.C.1:
Variation in molecular units
provides cells with a wider
range of functions.

p.102-103

6.3 Exploring the Rainbow

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.104

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.104

6.4 An Overview of Photosynthesis

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.105

p.105, NADP" in
photosynthesis




Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.105

6.5 Light-Dependent Reactions

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.106-107

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.106-107

6.6 Energy Flow in Photosynthesis

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.108

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.108

6.7 Light-Independent Reactions

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.109




Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.109

p.109, Calvin cycle

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.109

6.8 Adaptations: Different Carbon-Fixing Pathways

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.110-111

7 How Cells Release Chemical Energy

7.1 Mighty Mitochondria

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.117 & p.129

7.2 Overview of Carbohydrate Breakdown Pathways

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.118-119

p.119, Glycolysis, Krebs cycle

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.118-119




Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.118-119

p.118, Oxygen in cellular
respiration

Essential Knowledge 4.A.2: The
structure and function of
subcellular components, and
their interactions, provide
essential cellular processes.

p.118-119

7.3 Glycolysis -- Glucose Breakdown Starts

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.120-121

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.120-121

7.4 Second Stage of Aerobic Respiration

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.122-123

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.122-123




7.5 Aerobic Respiration's Big Energy Payoff

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.124-125

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.124-125

7.6 Fermentation

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.126-127

p.126, Fermentation

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.126-127

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.126-127

7.7 Alternative Energy Sources in Food

p.128, Biochemical
processing of
other
macromolecules

8 DNA Structure and Function




8.1 A Hero Dog's Golden Clones

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.133 & 145

p.133, Cloned animals

8.2 Eukaryotic Chromosomes

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.134-135

p.134, Linear chromosomes

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.134-135

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.134-135

p.135, In mammals and flies,
females are XX and males are
XY; The Y chromosome is very
small and carries few genes

8.3 The Discovery of DNA's Function

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.136-137

p.136-137, The Griffith and
Hershey-Chase experiments

8.4 The Discovery of DNA's Structure

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.138-139

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.138-139

p.138-139, Watson & Crick,
Rosalind Franklin




Essential Knowledge 4.A.1: The
subcomponents of biological
molecules and their sequence
determine the properties of
that molecule.

p.138-139

8.5 DNA Replication

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.140-141

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.140-141

Essential Knowledge 3.C.1:
Changes in genotype can result
in changes in phenotype.

p.140-141

8.6 Mutations -- Cause and Effect

Essential Knowledge 3.C.1:
Changes in genotype can result
in changes in phenotype.

p.142-143

Essential Knowledge 3.C.2:
Biological systems have
multiple processes that
increase genetic variation.

p.142-143

Essential Knowledge 3.D.1: Cell
communication processes
share common features that
reflect a shared evolutionary
history.

p.142-143

p.142, DNA repair
mechanisms




8.7 Animal Cloning

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.144

p.144, Animal cloning

9 From DNA to Protein

9.1 The Aptly Acronymed RIPs

p.149 & 160,
Ribosome-
inactivating
proteins

9.2 DNA, RNA and Gene Expression

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.150-151

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.150-151

p.150, Protein synthesis

9.3 Transcription: DNA to RNA

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.152-153

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.152-153

p.153, Addition of poly-A tail
and GTP cap; Excision of
introns




Essential Knowledge 3.B.1:
Gene regulation results in
differential gene expression,
leading to cell specialization.

p.152-153

p.152, DNA promoter

Essential Knowledge 3.C.1:
Changes in genotype can result
in changes in phenotype.

p.152-153

9.4 RNA and the Genetic Code

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.154-155

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.154-155

9.5 Translation: RNA to Protein

Essential Knowledge 1.B.1:
Organisms share many
conserved core processes and
features that evolved and are
widely distributed among
organisms today.

p.156-157

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.156-157

9.6 Mutated Genes and Their Protein Products

Essential Knowledge 1.A.2:
Natural selection acts on
phenotypic variations in
populations.

p.158-159

p.159, Sickle cell disease




Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.158-159

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.158-159

p.159, Sickle cell disease

Essential Knowledge 3.C.1:
Changes in genotype can result
in changes in phenotype.

p.158-159

p.159, Sickle cell disease and
heterozygote advantage

10 Gene Control

10.1 Between You and Eternity

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.163 & 173

p.163, Cancer results from
disruptions in cell-cycle
control

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.163 & 173

p.173, Changes to tumor
suppressor genes can result in
cancer




10.2 Switching Genes On and Off

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.164-165

Essential Knowledge 3.B.1:
Gene regulation results in
differential gene expression,
leading to cell specialization.

p.164-165

p.164, Enhancers, promoters,
and repressors

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.164-165

Essential Knowledge 4.A.3:
Interactions between external
stimuli and regulated gene
expression result in
specialization of cells, tissues
and organs.

p.164-165

p.164, Cell differentiation

10.3 Master Genes

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.166-167




Essential Knowledge 3.B.1:
Gene regulation results in
differential gene expression,
leading to cell specialization.

p.166-167

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.166-167

p.166, HOX (homeotic) genes
and their role in development

10.4 Examples of Gene Control in Eukaryotes

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.168-169

p.169, Flower development

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.168-169

p.168, Some traits are sex
limited and expression
depends on the sex of the
individual.

Essential Knowledge 3.B.1:
Gene regulation results in
differential gene expression,
leading to cell specialization.

p.168-169

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.168-169

p.168, Expression of the SRY
gene triggers the male sexual
development pathway in
animals




Essential Knowledge 4.A.3:
Interactions between external
stimuli and regulated gene
expression result in
specialization of cells, tissues
and organs.

p.168-169

10.5 Examples of Gene Control in Prokaryotes

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.170-171

p.170, Operons in gene
regulation

Essential Knowledge 3.B.1:
Gene regulation results in
differential gene expression,
leading to cell specialization.

p.170-171

Essential Knowledge 4.A.3:
Interactions between external
stimuli and regulated gene
expression result in
specialization of cells, tissues
and organs.

p.170-171

Essential Knowledge 4.C.2:
Environmental factors influence
the expression of the genotype
in an organism.

p.170-171

p.170-171, Effect of adding
lactose to a Lac + bacterial
culture

10.6 Epigenetics

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.172




11 How Cells Reproduce

11.1 Henrietta's Immortal Cells

p.177 & 186, HelLA
cell line

11.2 Multiplication by Division

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.178-179

11.3 A Closer Look at Mitosis

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.180-181

11.4 Cytokinesis: Division of Cytoplasm

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.182

11.5 Marking Time with Telomeres

p.183, telomeres

11.6 When Mitosis Becomes Pathological

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.184-185

p.185, Cell density




Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.184-185

p.184, Mutations to
oncogenes or proto-
oncogenes can result in cancer

Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.184-185

p.184-185, Changes in signal
transduction pathways is seen
with altered tumor cells in
cancer

12 Meiosis and Sexual Reproduction

12.1 Why Sex?

p.189 & 200,
Evolution of sexual
reproduction

12.2 Meiosis Halves the Chromosome Number

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.190-191

12.3 Tour of Meiosis

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.192-193




12.4 How Meiosis Introduces Variation in Traits

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.194-195

Essential Knowledge 3.C.2:
Biological systems have
multiple processes that
increase genetic variation.

p.194-195

12.5 From Gametes to Offspring

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.196-197

12.6 Mitosis and Meiosis -- An Ancestral Connection?

p.198-199,
Evolution of
cellular division

13 Observing Patterns in Inherited Traits

13.1 Menacing Mucus

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.203 & 215

p.203 & 215, Cystic fibrosis




13.2 Mendel, Pea Plants, and Inheritance Patterns

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.204-205

13.3 Mendel's Law of Segregation

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.206-207

13.4 Mendel's Law of Independent Assortment

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.208-209

Essential Knowledge 3.C.2: p.208-209
Biological systems have
multiple processes that
increase genetic variation.
13.5 Beyond Simple Dominance Essential Knowledge 3.A.3: The |p.210-211

chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring




Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.210-211

p.210-211, Incomplete
dominance, codominance,
multiple allelic genes,
epistasis, pleiotropy

13.6 Nature and Nurture

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.212-213

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.212-213

Essential Knowledge 4.C.2:
Environmental factors influence
the expression of the genotype
in an organism.

p.212-213

p.213, Alternate phenotypes
in water fleas; flower color
based on soil pH

13.7 Complex Variation in Traits

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.214-215

Essential Knowledge 4.C.3: The
level of variation in a
population affects population
dynamics.

p.214-215




14 Chromosomes and Human Inheritance

14.1 Shades of Skin

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.219 & 232

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.219 & 232

14.2 Human Chromosomes

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.220-221

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.220-221

14.3 Examples of Autsomal Inheritance Patterns

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.222-223

p.222, Achrondoplasia,
Huntington's disease; p.223,
Progeria, albinism, Tay-Sachs




Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.222-223

14.4 Examples of X-linked Inheritance Patterns

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.224-225

p.224, X-linked color
blindness; p.225, DMD,
hemophilia

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.224-225

p.224-225, Sex-linked reside
on sex chromosomes; X-linked
recessive raits are always
expressed in males

14.5 Heritable Changes in Chromose Structure

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.226-227

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.226-227

Essential Knowledge 3.C.1:
Changes in genotype can result
in changes in phenotype.

p.226-227




14.6 Heritable Changes in Chromosome Number

Essential Knowledge 3.A.3: The
chromosomal basis of
inheritance provides an
understanding of the pattern of
passage (transmission) of genes
from parent to offspring

p.228-229

p.228, Down syndrome,
Turner syndrome; p.229,
Klinefelter's syndrome

Essential Knowledge 3.A.4: The |p.228-229
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.
14.7 Genetic Screening p.230-231, Genetic
screening
15 Studying and Manipulating Genomes
15.1 Personal DNA Testing p.235 & 249, SNPs
15.2 DNA Cloning Essential Knowledge 3.A.1: p.236-237 p.236, Restriction enzymes,
DNA, and in some cases RNA, is DNA cloning
the primary source of heritable
information.
15.3 Isolating Genes Essential Knowledge 3.A.1: p.238-239 p.238, PCR technology
DNA, and in some cases RNA, is
the primary source of heritable
information.
15.4 DNA Sequencing Essential Knowledge 3.A.1: p.240-241 p.240, Electrophoresis

DNA, and in some cases RNA, is
the primary source of heritable
information.




15.5 Genomics Essential Knowledge 3.A.1: p.242-243
DNA, and in some cases RNA, is
the primary source of heritable
information.
15.6 Genetic Engineering Essential Knowledge 3.A.1: p.244 p.244, Transgenic or
DNA, and in some cases RNA, is genetically modified
the primary source of heritable organisms (GMOs), Human
information. insulin from biotechnology
15.7 Designer Plants Essential Knowledge 3.A.1: p.244-245 p.244-245, Plasmid-based
DNA, and in some cases RNA, is transformation, genetically
the primary source of heritable modified foods
information.
15.8 Biotech Barnyards Essential Knowledge 3.A.1: p.246-247
DNA, and in some cases RNA, is
the primary source of heritable
information.
15.9 Safety Issues p.247, Bioethics of
biotechnology
15.10 Genetically Modified Humans p.248, Gene
therapy and
eugenics
16 Evidence of Evolution
16.1 Refections of a Distant Past Essential Knowledge 1.A.4: p.253 & 268 p.253, Mass extinctions

Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.




Essential Knowledge 4.B.4: p.253 & 268 p.253, Meteor impact on
Distribution of local and global dinosaurs
ecosystems changes over time.

16.2 Early Beliefs, Confounding Discoveries Essential Knowledge 1.A.4: p.254-255 p.255, Fossils and vestigial

Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

body parts

16.3 A Flury of New Theories

p.256-257, Voyage
of the Beagle,
incorrect theories

16.4 Darwin, Wallace, and Natural Selection

Essential Knowledge 1.A.1:
Natural selection is a major
mechanism of evolution.

p.258-259

Essential Knowledge 1.A.2:
Natural selection acts on
phenotypic variations in
populations.

p.258-259

p.258, Artificial selection

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.258-259

16.5 Fossils: Evidence of Ancient Life

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.260-261




Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.260-261

16.6 Filling In Pieces of the Puzzle

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.262-263

p.262, radiometric dating

Essential Knowledge 1.B.2:
Phylogenetic trees and
cladograms are graphical
representations (models) of
evolutionary history that can be
tested.

p.262-263

p.263, Absence of legs in
some sea mammals

16.7 Drifting Continents, Changing Seas

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.264-265

Essential Knowledge 4.B.4: p.264-265 p.264-265, Continental drift
Distribution of local and global
ecosystems changes over time.

16.8 Putting Time into Perspective Essential Knowledge 1.A.4: p.266-267

Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.




Essential Knowledge 1.C.1: p.266-267 p.266-267, Five major
Speciation and extinction have extinctions

occurred throughout the

Earth’s history.

17 Processes of Evolution

17.1 Rise of the Super Rats Essential Knowledge 1.A.2: p.271 & 291 p.271 & 291, Animals
Natural selection acts on becoming resistant to a
phenotypic variations in pesticide
populations.

Essential Knowledge 1.C.3: p.271 & 291 p.271 & 291, Chemical
Populations of organisms resistance
continue to evolve.

17.2 Individuals Don't Evolve -- Populations Do Essential Knowledge 1.A.1: p.272-273
Natural selection is a major
mechanism of evolution.

Essential Knowledge 1.A.2: p.272-273
Natural selection acts on

phenotypic variations in

populations.

Essential Knowledge 1.C.3: p.272-273
Populations of organisms

continue to evolve.

17.3 Genetic Equilibrium Essential Knowledge 1.A.1: p.274-275 p.274-275, Application of the
Natural selection is a major Hardy-Weinberg equilibrium
mechanism of evolution. equation, graphical analysis of

allele frequencies in a
population
Essential Knowledge 1.A.2: p.274-275

Natural selection acts on
phenotypic variations in
populations.




Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.274-275

p.274-275, Graphical analysis
of allele frequencies in a
population

17.4 Patterns of Natural Selection Essential Knowledge 1.C.3: p.275 p.275, Observed directional
Populations of organisms phenotypic change
continue to evolve.

17.5 Directional Selection Essential Knowledge 1.A.1: p.276-277 p.276, Peppered moth
Natural selection is a major
mechanism of evolution.
Essential Knowledge 1.A.2: p.276-277 p.277, Overuse of antibiotics
Natural selection acts on
phenotypic variations in
populations.
Essential Knowledge 1.C.3: p.276-277 p.276, Peppered moth; p.277,
Populations of organisms Chemical resistance
continue to evolve.
Essential Knowledge 3.C.1: p.276-277 p. 277, Antibiotic resistance
Changes in genotype can result mutation
in changes in phenotype.
Essential Knowledge 4.C.3: The |p.276-277 p. 277, Not all individuals in a
level of variation in a population are equally
population affects population affected - some show natural
dynamics. resistance

17.6 Stabilizing and Disruptive Selection Essential Knowledge 1.A.1: p.278-279
Natural selection is a major
mechanism of evolution.
Essential Knowledge 1.A.2: p.278-279

Natural selection acts on
phenotypic variations in
populations.




Essential Knowledge 1.C.3:
Populations of organisms
continue to evolve.

p.278-279

Essential Knowledge 4.C.3: The
level of variation in a
population affects population
dynamics.

p.278-279

17.7 Fostering Diversity

Essential Knowledge 1.C.3:
Populations of organisms
continue to evolve.

p.280-281

p.280, Sexual selection

Essential Knowledge 3.C.1:
Changes in genotype can result
in changes in phenotype.

p.280-281

p.281, Heterozygote
advantage

17.8 Genetic Drift and Gene Flow

Essential Knowledge 1.A.1:
Natural selection is a major
mechanism of evolution.

p.282-283

Essential Knowledge 1.A.3:
Evolutionary change is also
driven by random processes.

p.282-283

p.282-283, Genetic drift and
bottleneck effect

Essential Knowledge 4.C.3: The
level of variation in a
population affects population
dynamics.

p.282-283

17.9 Reproductive Isolation

Essential Knowledge 1.C.2:
Speciation may occur when two
populations become
reproductively isolated from
each other.

p.284-285

17.10 Allopatric Speciation

Essential Knowledge 1.C.1:
Speciation and extinction have
occurred throughout the
Earth’s history.

p.286-287




Essential Knowledge 1.C.3:
Populations of organisms
continue to evolve.

p.286-287

17.11 Other Speciation Models

Essential Knowledge 1.C.1:
Speciation and extinction have
occurred throughout the
Earth’s history.

p.288-289

Essential Knowledge 1.C.3:
Populations of organisms
continue to evolve.

p.288-289

17.12 Macroevolution

Essential Knowledge 1.C.1:
Speciation and extinction have
occurred throughout the
Earth’s history.

p.290

18 Organizing Information About Species

18.1 Bye Bye Birdie

Essential Knowledge 1.C.1:
Speciation and extinction have
occurred throughout the
Earth’s history.

p.295 & 306

p.295 & 306, Human impact
on ecosystems and species
extinction rates

Essential Knowledge 4.C.3: The
level of variation in a
population affects population
dynamics.

p.295 & 306

18.2 Phylogeny

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.296-297

p.296-297, Construction and
analysis of phylogenetic trees




Essential Knowledge 1.B.2:
Phylogenetic trees and
cladograms are graphical
representations (models) of
evolutionary history that can be
tested.

p.296-297

18.3 Comparing Form and Function

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.298-299

Essential Knowledge 1.B.2:
Phylogenetic trees and
cladograms are graphical
representations (models) of
evolutionary history that can be
tested.

p.298-299

18.4 Comparing Biochemistry

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.300-301

p.300-301, Construction of
phylogenetic trees based on
sequence data; Analysis of
sequence data

Essential Knowledge 1.B.2:
Phylogenetic trees and
cladograms are graphical
representations (models) of
evolutionary history that can be
tested.

p.300-301




18.5 Comparing Patterns of Development

Essential Knowledge 1.A.4:
Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

p.302-303

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.302-303

p.302-303, HOX (homeotic)
genes and their role in
development

18.6 Applications of Phylogeny Research

Essential Knowledge 4.C.3: The
level of variation in a
population affects population
dynamics.

p.304-305

19 Life's Origin and Early Earth

19.1 Looking for Life

p.309 & 320,
Astrobiology

19.2 Early Earth

Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.310

Essential Knowledge 1.D.2:
Scientific evidence from many
different disciplines supports
models of the origin of life.

p.310




19.3 Formation of Organic Monomers

Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.311

Essential Knowledge 1.D.2:
Scientific evidence from many
different disciplines supports
models of the origin of life.

p.311

p.311, Miller-Urey experiment

19.4 From Polymers to Protocells

Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.312-313

Essential Knowledge 1.D.2:
Scientific evidence from many
different disciplines supports
models of the origin of life.

p.312-313

19.5 Life's Early Evolution

Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.314-315

Essential Knowledge 1.D.2:
Scientific evidence from many
different disciplines supports
models of the origin of life.

p.314-315




19.6 How Did Eukaryotic Traits Evolve?

Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.316-317

Essential Knowledge 1.D.2:
Scientific evidence from many
different disciplines supports
models of the origin of life.

p.316-317

p.316, Endosymbiosis

19.7 Time Line for Life's Origin and Evolution

Essential Knowledge 1.D.1:
There are several hypotheses
about the natural origin of life
on Earth, each with supporting
scientific evidence.

p.318-319

Essential Knowledge 1.D.2:
Scientific evidence from many
different disciplines supports
models of the origin of life.

p.318-319

20 Bacteria, Viruses, and Archaea

20.1 Evolution of Disease

Essential Knowledge 1.C.3:
Populations of organisms
continue to evolve.

p.323 & 337

p.323, Emergent disease

Essential Knowledge 3.C.3: Viral
replication results in genetic
variation, and viral infection
can introduce genetic variation
into the hosts.

p.323 & 337




20.2 Viruses and Viroids

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.324-325

20.3 Viral Replication

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.326-327

p.327, Retroviruses and
reverse transcriptase

Essential Knowledge 3.C.3: Viral
replication results in genetic
variation, and viral infection
can introduce genetic variation
into the hosts.

p.326-327

20.4 Viruses as Human Pathogens

Essential Knowledge 3.C.3: Viral
replication results in genetic
variation, and viral infection
can introduce genetic variation
into the hosts.

p.328-329

p.329, Viral reassortment as
seen with influenza strains

20.5 "Prokaryotes" -- Enduring, Abundant, and Diverse

Essential Knowledge 2.A.2:
Organisms capture and store
free energy for use in biological
processes.

p.330-331

20.6 Structure and Function of "Prokaryotes"

Essential Knowledge 2.B.1: Cell
membranes are selectively
permeable due to their
structure.

p.332-333

p.332, Prokaryotic cell wall

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.332-333




Essential Knowledge 3.C.3: Viral|p.332-333 p.333, Transduction in
replication results in genetic bacteria

variation, and viral infection

can introduce genetic variation

into the hosts.

Essential Knowledge 3.C.3: Viral|p.332-333

replication results in genetic

variation, and viral infection

can introduce genetic variation

into the hosts.

20.7 Bacterial Diversity p.334-335, Brief
survey of bacterial
diversity

20.8 Archaea p.336, Archaea as
"extremophiles"

21 Protists

21.1 Malaria -- From Tutankhamun to Today p.341 & 355,
Malaria in ancient
Egypt

21.2 The Many Protist Lineages p.342-343, Protist
diversity

21.3 Flagellated Protozoans Essential Knowledge 2.D.2: p.344-345, p.345, Osmoregulation in

Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

protists (contractile vacuole)




21.4 Foraminifera and Radiolarians

p.346,
Foraminifera and
radiolarians

21.5 The Ciliates

p.347, Ciliates

21.6 Dinoflagellates Essential Knowledge 2.D.1: All |p.348 p.348, Algal blooms
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy
21.7 Cell-Dwelling Apicomplexans p.349,
Apicomplexans
and malaria
21.8 Stramenopiles p.350-351,
Stramenopiles
21.9 Red algae p.352, Red algae
21.10 Green algae p.352-353, Green
algae
21.11 Amoebozoans and Choanoflagellates Essential Knowledge 2.E.2: p.354 p.354, Fruiting body formation
Timing and coordination of in slime molds
physiological events are
regulated by multiple
mechanisms.
22 The Land Plants
22.1 Speaking for the Trees Essential Knowledge 4.B.4: p.359 & 375 p.359 & 375, Logging

Distribution of local and global

ecosystems changes over time.

threatens ecosystems and life
on Earth




22.2 Plant Ancestry and Diversity

p.360-361,
Evolution and
diversity of land

plants
22.3 Evolutionary Trends Among Plants p.362-363,
Adaptations of
land plants
22.4 Bryophytes p.364-365,

Bryophyte life
cycle and diversity

22.5 Seedless Vascular Plants

p.366-367, Fern
and fern allies life
cycle and diversity

22.6 History of the Vascular Plants p.368-369,
Evolution of
vascular plants

22.7 Gymnosperms p.370-371,

Gymnosperm life
cycle and diversity

22.8 Angiosperms -- The Flowering Plants

Essential Knowledge 2.E.3:
Timing and coordination of
behavior are regulated by
various mechanisms and are

important in natural selection.

p.372-373

p.372, Coevolution of
flowering plants and pollinator
species

22.9 Angiosperm Diversity and Importance

p.374, Angiosperm
diversity,
agricultural species




23 Fungi

23.1 High-Flying Fungi

p.379 & 389,
Airborne wheat
rust spores

23.2 Fungal Traits and Classification Essential Knowledge 2.B.1: Cell |p.380-381 p.380, Fungal cell walls

membranes are selectively
permeable due to their
structure.

23.3 Flagellated Fungi p.381, Flagellated
fungi

23.4 Zygote Fungi and Related Groups Essential Knowledge 2.E.3: p.382-383 p.382, Availability of resources

Timing and coordination of leading to fruiting body
behavior are regulated by formation in fungi
various mechanisms and are

important in natural selection.

23.5 Sac Fungi -- Ascomycetes p.384-385, Sac
fungi life cycle and
diversity

23.6 Club Fungi -- Basidiomycetes p.386-387, Club
fungi life cycle and
diversity

23.7 Fungal Partners and Pathogens Essential Knowledge 2.E.3: p.388 p.388, Mutualistic

Timing and coordination of
behavior are regulated by
various mechanisms and are
important in natural selection.

relationships (lichens and
mycorrhizae)

24 Animal Evolution -- The Invertebrates

24.1 Old Genes, New Drugs

p.393 & 415,
Developing a drug
from the cone
snail




24.2 Animal Traits and Body Plans

p.394-395,
Symmetry,
coelom,
cephalization and
segmentation

24.3 Animal Origins and Adaptive Radiations

p.396, Evolution of
animals

24.4 Sponges p.397, Sponge
biology and
diversity

24.5 Cnidarians -- Predators With Stinging Cells Essential Knowledge 2.D.2: p.398-399 p.398, Gastrovascular cavity

Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

24.6 Flatworms -- Simple Organ Systems p.400-401,
Flatworm biology
and diversity

24.7 Annelids -- Segmented Worms Essential Knowledge 2.D.2: p.402-403 p.403, Nephridia

Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

24.8 Mollusks -- Animals with a Mantle

p.404-405, Mollusk
biology and
diversity

24.9 Rotifers and Tardigrades -- Tiny and Tough

p.406, Biology and
diversity of rotifers
and tardigrades




24.10 Roundworms -- Unsegmented Worms That Molt

p.407, Roundworm
biology and
diversity

24.11 Arthropods -- Molting Animals With Jointed Legs

p.408,
Characteristics of
arthropods

24.12 Chelicerates—Spiders and Their Relatives

p.409, Biology and
diversity of
chelicerates

24.13 Myriapods

p.410, Myriapods

24.14 Crustaceans

p.410-411, Biology
and diversity of
crustaceans

24.15 Insects -- Diverse and Abundant

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.412-413

p.412, Malpighian tubules

24.16 The Spiny-Skinned Echinoderms

p.414, Echinoderm

biology and
diversity

25 Animal Evolution -- The Chordates

25.1 Transitions Written in Stone p.419 & 435,

Transitional animal
fossils




25.2 Chordate Traits and Evolutionary Trends p.420-421,
Chordate
evolution and
diversity

25.3 Jawless Fish Essential Knowledge 2.A.1: All |p.422 p.422, Ectothermy

living systems require constant
input of free energy.

25.4 Evolution of Jawed Fishes p.423, Evolution of
jawed fish

25.5 Modern Jawed Fishes Essential Knowledge 2.D.2: p.424-425 p.424, Cloaca

Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

25.6 Amphibians -- First Tetrapods on Land p.426-427, Biology
and diversity of
amphibians

25.7 The Amniotes p.428,
Characteristics of
amniotes

25.8 Nonbird Reptiles p.429, Biology and
diversity of
nonbird reptiles

25.9 Birds—The Feathered Ones Essential Knowledge 2.A.1: All |p.430-431 p.430, Endothermy

living systems require constant
input of free energy.

25.10 The Rise of Mammals

p.432-433,
Mammal evolution




25.11 Modern Mammal Diversity

p.434, Types of
extant mammals

26 Human Evolution

26.1 A Bit of a Neanderthal

p.439 & 449,
Comparing
modern humans to
Neanderthals

26.2 Primates: Our Order

p.440-441, Primate

phylogeny and
diversity
26.3 Apes Essential Knowledge 1.B.2: p.442-443 p.443, Opposable thumbs
Phylogenetic trees and
cladograms are graphical
representations (models) of
evolutionary history that can be
tested.
26.4 Rise of the Hominins p.444-445,

Hominin evolution

26.5 Early Humans

p.446-447,
Evolution of the
genus Homo

26.6 Recent Human Lineages

p.448, Speciation
and biogeography
of recent Homo
species

27 Plant Tissues




27.1 Sequestering Carbon

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.453 &467

p.453 &467, Effect of human
activity (deforestation and
reforestation) on ecosystems
and global climate changes

27.2 The Plant Body

p.454-455,
Eudicots,
monocots and
types of plant
tissues

27.3 Simple and Complex Tissues

p.456-457, Plant
tissues

27.4 Primary Shoot Structure

p.458-459,
Anatomy of
primary shoots

27.5 A Closer Look at Leaves

p.460-461, Leaf
anatomy and

diversity
27.6 Primary Root Structure p.462-463,
Anatomy of
primary roots
27.7 Secondary Growth p.464-465,

Secondary growth
of roots and stems

27.8 Tree Rings and Old Secrets

p.466,
Dendrochronology

27.9 Variations on a Stem

p.467, Modified
stems

28 Plant Nutrition and Transport




28.1 Leafy Cleanup Crews

p.471 & 481,
Bioremediation
with plants

28.2 Plant Nutrients and Availability in Soil

p.472-473, Soil
types and
nutrients

28.3 How Do Roots Absorb Water and Nutrients?

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.474-475

p.474, Root hairs

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.474-475

p.474-475, Water and nutrient
availability

28.4 Water Movement Inside Plants

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.476-477

p.476-477, Root, stem and
leaf

28.5 Water-Conserving Adaptations of Stems and Leaves

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.478-479

p.478-479, Plant responses to
water limitations




Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.478-479

p.478-479, Root, stem and
leaf

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.478-479

p.478-479, Regulation of
transpiration by plants

28.6 Movement of Organic Compounds in Plants

p.480-481,
Translocation

29 Life Cycles of Flowering Plants

29.1 Plight of the Honeybee

Essential Knowledge 2.E.3:
Timing and coordination of
behavior are regulated by
various mechanisms and are
important in natural selection.

p.485 & 501

p.485 & 501, Biology of
pollination

29.2 Reproductive Structures

p.486-487,
Structure and
function of flowers

29.3 Flowers and Their Pollinators

Essential Knowledge 2.E.3:
Timing and coordination of
behavior are regulated by
various mechanisms and are
important in natural selection.

p.488-489

p.488-489, Biology of
pollination

Essential Knowledge 3.A.1:
DNA, and in some cases RNA, is
the primary source of heritable
information.

p.488-489

p.488-489, Coloration in
flowers




29.4 A New Generation Begins

p.490-491,
Production of
microspores and
megaspores

29.5 Plant Sex

p.492, Pollen tube
formation and
fertilization

29.6 Seed Formation

p.493, Seed
formation

29.7 Fruit

p.494-495, Types
of fruits

29.8 Early Development Essential Knowledge 2.E.1: p.496-497 p.496-497, Seed germination

Timing and coordination of in response to stimuli (like

specific events are necessary water or light)

for the normal development of

an organism, and these events

are regulated by a variety of

mechanisms.
29.9 Asexual Reproduction of Flowering Plants p.498-499, Asexual

reproduction

29.10 Senescence Essential Knowledge 2.E.1: p.500-501 p.500, Seasonal cycles of leaf

Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

growth and abscission

30 Communication Strategies in Plants




30.1 Prescription: Chocolate

p.505 & 519,

30.2 Introduction to Plant Hormones

30.3 Auxin: The Master Growth Hormone

30.4 Cytokinin

30.5 Gibberellin

30.6 Abscisic Acid

30.7 Ethylene

Cocoa plant
flavonoid

Essential Knowledge 3.D.2: p.506-507

Cells communicate with each

other through direct contact

with other cells or from a

distance via chemical signaling.
p.508-509, Auxins
and their effects
p.510, Cytokinins
and their effects

Essential Knowledge 3.B.2: A p.511 p.511, Seed germination and

variety of intercellular and gibberellin

intracellular signal

transmissions mediate gene

expression.
p.512, ABA and its
effects

Essential Knowledge 2.C.1: p.513 p.513, Ripening of fruit

Organisms use feedback

mechanisms to maintain their

internal environments and

respond to external

environmental changes.

Essential Knowledge 3.B.2: A p.513 p.513, Ethylene levels cause

variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

changes in the production of
different enzymes, allowing
fruits to ripen




30.8 Tropisms

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.514-515

Essential Knowledge 2.C.2:
Organisms respond to changes

in their external environments.

p.514-515

p.514, Phototropism in plants

Essential Knowledge 2.E.2:
Timing and coordination of
physiological events are
regulated by multiple
mechanisms.

p.514-515

Essential Knowledge 2.E.3:
Timing and coordination of
behavior are regulated by
various mechanisms and are
important in natural selection.

p.514-515

30.9 Sensing Recurring Environmental Changes

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.516-517

Essential Knowledge 2.C.2:
Organisms respond to changes

in their external environments.

p.516-517

p.516, Photoperiodism in
plants




Essential Knowledge 2.E.2:
Timing and coordination of
physiological events are
regulated by multiple
mechanisms.

p.516-517

p.516, Plant circadian rhythms

Essential Knowledge 4.C.2:
Environmental factors influence
the expression of the genotype
in an organism.

p.516-517

30.10 Responses to Stress Essential Knowledge 3.D.2: p.518 p.518, Plant immune response
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.
31 Animal Tissues and Organ Systems
31.1 Stem Cells -- It’s All About Potential p.523 & 537, Stem
cells
31.2 Organization of Animal Bodies Essential Knowledge 4.A.4: p.524-525
Organisms exhibit complex
properties due to interactions
between their constituent
parts.
31.3 Epithelial Tissue Essential Knowledge 2.A.3: p.526-527 p.526, Microvilli

Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.




31.4 Connective Tissue

31.5 Muscle Tissue

31.6 Nervous Tissue

31.7 Organ Systems

31.8 Human Integumentary System

31.9 Negative Feedback in Homeostasis

Essential Knowledge 3.D.2: p.526-527 p.527, Glandular tissue

Cells communicate with each

other through direct contact

with other cells or from a

distance via chemical signaling.
p.528-529, Types
of connective
tissues
p.530, Muscle
tissue types
p.531, Nervous
tissue types

Essential Knowledge 4.A.4: p.532-533 p.532-533, Interactions among

Organisms exhibit complex the organs of the human body

properties due to interactions

between their constituent

parts.

Essential Knowledge 4.B.2: p.532-533

Cooperative interactions within

organisms promote efficiency

in the use of energy and

matter.
p.534-535,
Overview of
human skin

Essential Knowledge 2.C.1: p.536 p.536, Temperature regulation

Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

in animals

32 Neural Control




32.1 In Pursuit of Ecstasy

p.541 & 561,
Dangers of MDMA

32.2 Evolution of Nervous Systems

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.542-543

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.542-543

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.542-543

32.3 Neurons

Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.544-545

p.545, Na/K transport

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.544-545




Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.544-545

p.544-545, Ligand-gated ion
channels

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.544-545

32.4 The Action Potential

Essential Knowledge 2.B.2:
Growth and dynamic
homeostasis are maintained by
the constant movement of
molecules across membranes.

p.546-547

p.546-547, Na/K transport

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.546-547

p.546-547, Ligand-gated ion
channels

32.5 How Neurons Send Messages to Other Cells

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.548-549

p.548, Neurotransmitters




Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.548-549

32.6 A Smorgasbord of Signals

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.550-551

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.550-551

p.550, Acetylcholine,
epinephrine, norepinephrine,
dopamine, serotonin, GABA

32.7 The Peripheral Nervous System

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.552-553

32.8 Spinal Chord

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.554-555

p.554-555, Reflex arc




Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.554-555

p.554-555, Muscle movement

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.554-555

p.554-555, Nervous and
musclar tissues

32.9 The Vertebrate Brain

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.556-557

p.557, Forebrain, midbrain,
and hindbrain

32.10 A Closer Look at the Human Cerebrum

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.558

p.558, Right and left cerebral
hemispheres in humans

32.11 Emotion and Memory

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.559

p.559, Abstract thought and
emotions




32.12 Neuroglia -- The Neurons’ Support Staff

p.560, Function of
glial cells

33 Sensory Perception

33.1 A Whale of a Dilemma

p.565 & 581, Effect
of sonar on whales

33.2 Overview of Sensory Pathways

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.566-567

33.3 Somatic and Visceral Sensations

p.568-569,
Somatic and
visceral sensations

33.4 Chemical Senses

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.570-571

p.570-571, Smell and taste

33.5 Diversity of Visual Systems

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.572-573

p.572-573, Vision




33.6 A Closer Look at the Human Eye

p.574-575, Human
eye anatomy

33.7 Light Reception and Visual Processing

p.576, Rod and
cone cells

33.8 Visual Disorders

p.577, Visual
disorders

33.9 Sense of Hearing

Essential Knowledge 3.E.2:
Animals have nervous systems
that detect external and
internal signals, transmit and
integrate information, and
produce responses.

p.578-579

p.578-579, Hearing

33.10 Organs of Equilibrium

p.580, Function of
the inner ear

34 Endocrine Control

34.1 Hormones in the Balance

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.585 & 603

p.585 & 603, Physiological
responses to toxic substances

34.2 The Vertebrate Endocrine System

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.586-587

Essential Knowledge 3.D.1: Cell
communication processes
share common features that
reflect a shared evolutionary
history.

p.586-587




Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.586-587

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.586-587

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.586-587

34.3 Nature of Hormone Action

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.588-589

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.588-589

p.588-589, Second
messengers, such as cAMP

34.4 The Hypothalamus and Pituitary Gland

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.590-591

p.590, Dehydration in
response to decreased ADH
hormone




Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.590-591

p.590-591, Pituitary hormones

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.590-591

34.5 Growth Hormone Function and Disorders

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.592

p.592, Human growth
hormone

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.592

34.6 Sources and Effects of Other Vertebrate Hormones

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.593

p.593, Insulin, estrogen,
testosterone

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.593




34.7 Thyroid and Parathyroid Glands

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.594-595

p.594, Graves disease

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.594-595

p.594-595, Thyroid hormones

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.594-595

34.8 Pancreatic Hormones

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.596-597

p.596-597, Diabetes

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.596-597

p.596, Insulin

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.596-597




Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.596-597

p.596-597, Diabetes

34.9 The Adrenal Glands

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.598-599

p.598-599, Regulation of
cortisol in response to stimuli
such as stress

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.598-599

Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.598-599

Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.598-599

p.598-599, Regulation of
cortisol in response to stimuli
such as stress

34.10 The Gonads

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a

distance via chemical signaling.

p.600

p.600, Human sex hormones




Essential Knowledge 3.D.3:
Signal transduction pathways
link signal reception with
cellular response.

p.600

34.11 The Pineal Gland

Essential Knowledge 2.E.2:
Timing and coordination of
physiological events are
regulated by multiple
mechanisms.

p.601

p.601, Circadian rhythms
(diurnal/nocturnal cycles),
melatonin, jet lag

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.601

34.12 Thymus

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.602

34.13 Invertebrate Hormones

Essential Knowledge 3.D.1: Cell
communication processes
share common features that
reflect a shared evolutionary
history.

p.602

35 Structural Support and Movement

35.1 Muscles and Myostatin

p.607 & 637,
Myostatin disorder




35.2 Invertebrate Skeletons

p.608-609, Survey
of invertebrate
support strategies

35.3 The Vertebrate Endoskeleton Essential Knowledge 4.A.4: p.610-611
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

35.4 Bone Structure and Function p.612-613, Bone
tissue and
formation

35.5 Skeletal Joints p.614-615, Types
of skeletal joints
and disorders

35.6 Skeletal-Muscular Systems p.616-617,
Tendons and
major human
muscles

35.7 How Does Skeletal Muscle Contract? Essential Knowledge 3.E.2: p.618-619 p.618-619, Muscle movement

Animals have nervous systems

that detect external and

internal signals, transmit and

integrate information, and

produce responses.

Essential Knowledge 4.A.4: p.618-619 p.618-619, Neural and

Organisms exhibit complex
properties due to interactions
between their constituent
parts.

muscluar




35.8 Nervous Control of Muscle Contraction Essential Knowledge 3.D.3: p.620-621 p.620, Calcium ions involved
Signal transduction pathways in muscle contraction
link signal reception with
cellular response.
35.9 Muscle Metabolism p.622, Pathways
for muscles to get
ATP
36 Circulation
36.1 A Shocking Save p.627 & 645,
Cardiac arrest and
AEDs
36.2 The Nature of Blood Circulation Essential Knowledge 1.B.2: p.628-629 p.628-629, Number of heart

Phylogenetic trees and
cladograms are graphical
representations (models) of
evolutionary history that can be
tested.

chambers in animals

Essential Knowledge 2.D.2: p.628-629 p.628-629, Circulatory
Homeostatic mechanisms systems in fish, amphibians,
reflect both common ancestry birds, reptiles and mammals.
and divergence due to

adaptation in different

environments.

Essential Knowledge 4.A.4: p.628-629 p.628-629, Respiratory and

Organisms exhibit complex
properties due to interactions
between their constituent
parts.

circulatory




Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.628-629

p.628-629, Circulation of fluids

36.3 Human Cardiovascular System

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.630-631

36.4 Components and Functions of Blood

p.632-633, Cellular
and non-cellular
constituents of
human blood

36.5 Hemostasis

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.634

p.634, Blood clotting

36.6 Blood Typing

Essential Knowledge 3.A.4: The
inheritance pattern of many
traits cannot be explained by
simple Mendelian genetics.

p.634-635

p.634, ABO blood inheritance
patterns

36.7 The Human Heart

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.636-637




36.8 Blood Vessel Structure and Function

p.638, Blood vessel
anatomy,
vasoconstriction
and dialation

36.9 Blood Pressure

p.639, Blood
pressure

36.10 Mechanisms of Capillary Exchange

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.640

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.640

p.640, Exchange of gases

36.11 Venous Function

p.641, Venous
system

36.12 Blood and Cardiovascular Disorders

Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.642-643

p.642, Cardiovascular disease

36.13 Interactions With the Lymphatic System

p.644, Overview of
lymphatic system

37 Immunity

37.1 Frankie's Last Wish

p.649 & 671, HPV
and cancer




37.2 Integrated Responses to Threats

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.650-651

37.3 Surface Barriers

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.652-653

37.4 Triggering Innate Defenses

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.654-655

p.654-655, Immunological
responses to pathogens,
toxins and allergens.

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.654-655

37.5 Inflammation and Fever

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.656-657

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.656-657

p.656-657, Vertebrate
immune systems have
nonspecific defense
mechanisms




37.6 Antigen Receptors

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.658-659

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.658-659

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.658-659

p.658-659, APCs and the
antigenic response

37.7 Overview of Adaptive Immunity

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.660-661

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.660-661

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.660-661

p.660-661, Immune cells
interact by cell to cell contact




37.8 The Antibody-Mediated Immune Response

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.662-663

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.662-663

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.662-663

Essential Knowledge 4.C.1:
Variation in molecular units
provides cells with a wider
range of functions.

p.662-663

p.662-663, Molecular diversity
of antibodies in response to
an antigen

37.9 The Cell-Mediated Immune Response

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.664-665

Essential Knowledge 2.D.4:
Plants and animals have a
variety of chemical defenses
against infections that affect
dynamic homeostasis.

p.664-665




Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.664-665

p.664-665, Immune cells
interact by cell to cell contact

Essential Knowledge 4.C.1:
Variation in molecular units
provides cells with a wider
range of functions.

p.664-665

p.664-665, MHC markers

37.10 When Immunity Goes Wrong

Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.666-667

p.666-667, Autoimmune
disorders

37.11 HIV and AIDS

Essential Knowledge 3.C.3: Viral
replication results in genetic
variation, and viral infection
can introduce genetic variation
into the hosts.

p.668-669

37.12 Vaccines

p.670-671, How
vaccines are made
and work

38 Respiration

38.1 Carbon Monoxide -- A Stealthy Poison

Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.675 & 691

p.675 & 691, Effects of
poisons




38.2 The Nature of Respiration

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.676-677

p.676-677, Respiratory
systems of animals

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.676-677

p.676-677, Exchange of gases

38.3 Invertebrate Respiration

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.678-679

38.4 Vertebrate Respiration

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.680-681

38.5 Human Respiratory System

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.682-683

38.6 Cyclic Reversals in Air Pressure Gradients

p.684-685,
Respiratory cycle




38.7 Gas Exchange and Transport Essential Knowledge 4.B.2: p.686-687 p.686-687, Exchange of gases
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.
Essential Knowledge 4.C.1: p.686-687 p.686, Different types of
Variation in molecular units hemoglobin
provides cells with a wider
range of functions.

38.8 Respiration in Extreme Environments p.688-689,
Respiration issues
associated with
altitude and deep-
sea diving

38.9 Respiratory Disease and Disorders p.690, TB, SIDS,
pneumonia and
other disorders

39 Digestion and Nutrition

39.1 Your Microbial "Organ" p.695 & 712,
probiotics

39.2 The Nature of Digestive Systems Essential Knowledge 2.D.2: p.696-697

Homeostatic mechanisms

reflect both common ancestry

and divergence due to

adaptation in different

environments.

Essential Knowledge 4.B.2: p.696-697

Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.




39.3 Overview of the Human Digestive System

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.698-699

p.698-699, Stomach and small
intestines

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.698-699

p.698-699, Digestion of food

39.4 Digestion in the Mouth

p.699, Teeth and
salivary glands

39.5 Food Storage and Digestion in the Stomach

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.700

39.6 Structure of the Small Intestine

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.701

p.701, Villi and microvilli

39.7 Digestion and Absorption of the Small Intestine

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.702-703

39.8 The Large Intestine

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.704




39.9 Metabolism of Absorbed Organic Compounds

p.705, Metabolism
of absorbed
nutrients

39.10 Human Nutritional Requirements

p.706-707, Human
nutrition

39.11 Vitamins, Minerals, and Phytochemicals

p.708-709, Human
nutrition

39.12 Maintaining a Healthy Weight

Essential Knowledge 4.C.2:
Environmental factors influence
the expression of the genotype
in an organism.

p.710

p.710, Height and weight in
humans

40 Maintaining the Internal Environment

40.1 Truth in a Test Tube

p.715 & 727,
Historical
examination of
urine

40.2 Regulating Fluid Volume and Composition

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.716-717

Essential Knowledge 4.B.2:
Cooperative interactions within
organisms promote efficiency
in the use of energy and
matter.

p.716-717

p.716-717, Excretion of
wastes




40.3 The Human Urinary System

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.718-719

Essential Knowledge 4.A.4:
Organisms exhibit complex
properties due to interactions
between their constituent
parts.

p.718-719

p.718, Kidneys and bladder

40.4 How Urine Form

Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.720-721

40.5 Regulating Thirst and Urine Concentration

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.722-723

p.722-723, Dehydration in
response to decreased ADH
hormone

40.6 Acid-Base Balance

p.723, pH
regulation of urine

40.7 When Kidneys Fail

p.724, Kidney
disorders and
dialysis

40.8 Heat Gain and Losses

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.725

p.725, Endo- and ectothermy




Essential Knowledge 2.D.2:
Homeostatic mechanisms
reflect both common ancestry
and divergence due to
adaptation in different
environments.

p.725

p.725, Thermoregulation in
animals

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.725

p.725, Dehydration

40.9 Responses to Heat or Cold

Essential Knowledge 2.C.2:
Organisms respond to changes
in their external environments.

p.726-727

p.726-727, Shivering and
sweating in humans

41 Animal Reproductive Systems

41.1 Intersex Conditions

p.731 & 747,
Intersex conditions

41.2 Modes of Animal Reproduction

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.732-733

41.3 Reproductive System of Human Males

p.734-735,
Anatomy of male
reproductive
organs




41.4 Sperm Formation

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.736-737

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.736-737

41.5 Reproductive System of Human Females

p.738-739,
Anatomy of female
reproductive
organs

41.6 Preparations for Pregnancy

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.740-741

41.7 PMS to Hot Flashes

p.742, Changes in
hormones

41.8 When Gametes Meet

Essential Knowledge 3.A.2: In
eukaryotes, heritable
information is passed to the
next generation via processes
that include the cell cycle and
mitosis or meiosis plus
fertilization.

p.742-743




Essential Knowledge 3.C.2:
Biological systems have
multiple processes that
increase genetic variation.

p.742-743

p.743, Random fertilization

41.9 Preventing or Seeking Pregnancy

Essential Knowledge 3.D.4:
Changes in signal transduction
pathways can alter cellular
response.

p.744-745

p.744-745, Birth control drugs

41.10 Sexually Transmitted Diseases

p.746-747, STDs

42 Animal Development

42.1 Mind-Boggling Births

751 & 769, IVF
procedures

42.2 Stages of Reproduction and Development

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.752-753

p.752, Frog development

Essential Knowledge 4.A.3:
Interactions between external
stimuli and regulated gene
expression result in
specialization of cells, tissues
and organs.

p.752-753




42.3 From Zygote to Gastrula

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.754-755

Essential Knowledge 4.A.3:
Interactions between external
stimuli and regulated gene
expression result in
specialization of cells, tissues
and organs.

p.754-755

42.4 How Specialized Tissues and Organs Form

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.756-757

p.757, Morphogenesis of
fingers and toes

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.756-757

p.756, Morphogens stimulate
cell differentiation

Essential Knowledge 3.D.2:
Cells communicate with each
other through direct contact
with other cells or from a
distance via chemical signaling.

p.756-757

p.756, Morphogens in
embryonic development




42.5 An Evolutionary View of Development

Essential Knowledge 3.D.1: Cell
communication processes
share common features that
reflect a shared evolutionary
history.

p.758

42.6 Overview of Human Development

p.759, Stages of
human
development

42.7 Early Human Development

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.760-761

42.8 Emergence of the Vertebrate Body Plan

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.762

42.9 Structure and Function of the Placenta

p.763, The
placenta




42.10 Emergence of Distinctly Human Features

Essential Knowledge 2.E.1:
Timing and coordination of
specific events are necessary
for the normal development of
an organism, and these events
are regulated by a variety of
mechanisms.

p.764-765

42.11 Miscarriages, Stillbirths, and Birth Defects

Essential Knowledge 4.C.2:
Environmental factors influence
the expression of the genotype
in an organism.

p.766-767

p.766-767, Stress, FAS and
malnutrition

42.12 Birth and Lactation

Essential Knowledge 2.C.1:
Organisms use feedback
mechanisms to maintain their
internal environments and
respond to external
environmental changes.

p.768

p.768, Onset of laber and
lactation in mammals

43 Animal Behavior

43.1 Alarming Bee Behavior

Essential Knowledge 2.E.2:
Timing and coordination of
physiological events are
regulated by multiple
mechanisms.

p.773-787

p.773-787, Release and
reaction to pheromones

Essential knowledge 3.E.1:
Individuals can act on
information and communicate
it to others

p.773-787

p.773-787, Colony and
swarming behavior in insects

43.2 Behavioral Genetics

p.774-775,
Genetics of
behavior




43.3 Instinct and Learning

Essential knowledge 3.E.1:
Individuals can act on
information and communicate
it to others

p.776-777

p.776-777, Parent and
offspring interactions,
avoidance behavior
(conditioning)

43.4 Environmental Effects on Behavioral Traits

Essential Knowledge 2.C.2:
Organisms respond to changes

in their external environments.

p.778

43.5 Movements and Navigation

Essential Knowledge 2.C.2:
Organisms respond to changes

in their external environments.

p.779

p.779, Taxis and kinesis in
animals; migration

Essential Knowledge 2.E.2:
Timing and coordination of
physiological events are
regulated by multiple
mechanisms.

p.779

p.779, Seasonal responses,
such as migration

Essential Knowledge 2.E.3:
Timing and coordination of
behavior are regulated by
various mechanisms and are
important in natural selection.

p.779

p.779, Migration

43.6 Communication Signals

Essential Knowledge 2.E.2:
Timing and coordination of
physiological events are
regulated by multiple
mechanisms.

p.780-781

p.780, Courtship displays

Essential Knowledge 3.B.2: A
variety of intercellular and
intracellular signal
transmissions mediate gene
expression.

p.780-781

p.780, Mating pheromones




Essential knowledge 3.E.1: p.780-781 p.780-781, Predator warning,
Individuals can act on bee dance & foraging behavior
information and communicate
it to others

43.7 Mates, Offspring, and Reproductive Success Essential Knowledge 2.E.2: p.782-783 p.782-783, Visual displays in
Timing and coordination of the reproductive cycle
physiological events are
regulated by multiple
mechanisms.
Essential knowledge 3.E.1: p.782-783 p.782-783, Territorial
Individuals can act on behavior, parental care, and
information and communicate courtship and mating
it to others behaviors

43.8 Living in Groups Essential knowledge 3.E.1: p.784-785 p.784-785, Pack and herd
Individuals can act on behavior; Protection of young
information and communicate
it to others

43.9 Why Sacrifice Yourself? Essential Knowledge 3.D.1: Cell |p.786 p.786, Use of pheromones to

communication processes
share common features that
reflect a shared evolutionary
history.

trigger reproduction pathways

44 Population Ecology

44.1 A Honking Mess

p.791 & 806,
Nuisance geese




44.2 Population Demographics

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.792-793

p.792, Population density

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.792-793

44.3 Population Size and Exponential Growth

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.794-795

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.794-795

44.4 Limits on Population Growth

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.796-797




Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.796-797

44.5 Life History Patterns

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.798-799

p.799, Life history patterns

44.6 Evidence of Evolving Life History Patterns

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.800-801

p.800-801, Graphical
representation of field data

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.800-801

44.7 Human Population Growth

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.802-803

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.802-803




44.8 Anticipated Growth and Consumption

p.804-805, Human
fertility rates,
population
pyramids and
ecological
footprint

45 Community Ecology

45.1 Fighting Foreign Fire Ants

45.2 Which Factors Shape Community Structure?

Essential Knowledge 4.A.5: p.809 & 825 p.809 & 825, Introduction of

Communities are composed of species

populations of organisms that

interact in complex ways.

Essential Knowledge 4.B.4: p.809 & 825 p.809 & 825, An introduced

Distribution of local and global species can exploit a new

ecosystems changes over time. niche free of predators and
competition

Essential Knowledge 2.D.3: p.809 & 825 p.809 & 825, Invasive and

Biological systems are affected exotic species

by disruptions to their dynamic

homeostasis.

Essential Knowledge 2.D.1: All |p.810 p.810, Symbiotis (mutualism,

biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

competition, parasitism)




Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.810

p.810, Symbiotic relationship

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.810

45.3 Mutualism

Essential Knowledge 2.E.3:
Timing and coordination of
behavior are regulated by
various mechanisms and are
important in natural selection.

p.811

p.811, Mutualistic
relationships

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.811

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.811

45.4 Competitive Interactions

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.812-813




Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.812-813

45.5 Predator-Prey Interactions

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.814-815

p.814-815, Predator-prey
relationships

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.814-815

p.815, Predator/prey
relationships spreadsheet
model

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.814-815

45.6 An Evolutionary Arms Race

Essential Knowledge 3.E.1:
Individuals can act on
information and communicate
it to others.

p.816-817

p.817, Plant-plant interactions
due to herbivory




Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.816-817

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.816-817

Essential Knowledge 4.C.2:
Environmental factors influence
the expression of the genotype
in an organism.

p.816-817

p.817, Physical deterrents in
plants due to herbivory

45.7 Parasites and Parasitoids

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.818-819

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.818-819

45.8 Ecological Succession

p.820-821,
Ecological
succession

45.9 Species Introduction, Loss, and Other Disturbances

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.822-823

p.822-823, Invasive and exotic
species




Essential Knowledge 4.A.5: p.822-823 p.822-823, Introduction of
Communities are composed of species
populations of organisms that
interact in complex ways.
Essential Knowledge 4.B.3: p.822-823 p.822, Loss of keystone
Interactions between and species
within populations influence
patterns of species distribution
and abundance.
Essential Knowledge 4.B.4: p.822-823 p.822-823, An introduced
Distribution of local and global species can exploit a new
ecosystems changes over time. niche free of predators and
competition
45.10 Biogeographic Patterns in Community Structure p.824,
Biogeography
46 Ecosystems
46.1 Too Much of a Good Thing Essential Knowledge 4.B.3: p.829 & 845 p.829 & 845, Eutrophication
Interactions between and
within populations influence
patterns of species distribution
and abundance.
46.2 Nature of Ecosystems Essential Knowledge 2.A.1: All |p.830-831

living systems require constant
input of free energy.




Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.830-831

p.830, Sunlight and food
chains

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.830-831

46.3 The Nature of Food Webs

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.832-833

p.832-833, Food webs

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.832-833

46.4 Energy Flow

Essential Knowledge 2.A.1: All
living systems require constant
input of free energy.

p.834-835




Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.834-835

46.5 Biogeochemical Cycles

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.836

46.6 The Water Cycle

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.836-837

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.836-837

p.836-837, Water availability

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.836-837




46.7 Carbon Cycle

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.838-839

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.838-839

46.8 Greenhouse Gases and Climate Change

Essential Knowledge 4.A.5:
Communities are composed of
populations of organisms that
interact in complex ways.

p.840-841

p.841, Global climate change
models

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.840-841

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.840-841

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.840-841

p.840-841, Global climate
change threatens ecosystems




46.9 Nitrogen Cycle

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.842

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.842

46.10 Disruption of the Nitrogen Cycle

p.843, Nitrogen
pollution

46.11 The Phosphorus Cycle

Essential Knowledge 2.A.3:
Organisms must exchange
matter with the environment to
grow, reproduce, and maintain
organization.

p.844

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.844

47 The Biosphere

47.1 Warming Water and Wild Weather

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.849 & 873

p.849 & 873, Wild weather




Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.849 & 873

Essential Knowledge 4.B.4:
Distribution of local and global

ecosystems changes over time.

p.849 & 873

p.849 & 873, El Nino

47.2 Global Air Circulation Patterns

Essential Knowledge 4.B.4:
Distribution of local and global

ecosystems changes over time.

p.850-851

47.3 The Ocean, Landforms, and Climates

Essential Knowledge 4.B.4:
Distribution of local and global

ecosystems changes over time.

p.852-853

p.852-853, Rain shadow effect

47 .4 Biomes

Essential Knowledge 4.B.4:
Distribution of local and global

ecosystems changes over time.

p.854-855

47.5 Deserts

p.856-857, Desert
biome

47.6 Grasslands

p.858, Grassland
biome

47.7 Dry Shrublands and Woodlands

p.859, Dry
shrublands and
woodlands biomes

47.8 Broadleaf Forests

p.860-861,
Broadleaf and
tropical forest
biomes




47.9 Coniferous Forests

p.862, Coniferous
forest biome

47.10 Tundra

p.863, Tundra
biome

47.11 Freshwater Ecosystems

p.864-865,
Freshwater lakes,
rivers and streams

47.12 Coastal Ecosystems

p.866-867, Coastal
ecosystems

47.13 Coral Reefs

p.868-869, Coral
Reefs

47.14 Open Ocean

p.870-871, Open
oceans

47.15 Ocean-Air Interactions

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.872

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.872

48 Human Impacts on the Biosphere

48.1 A Long Reach

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.877 & 891

p.877 & 891, Human impact




48.2 The Extinction Crisis

Essential Knowledge 1.A.2: p.878-879
Natural selection acts on

phenotypic variations in

populations.

Essential Knowledge 1.A.4: p.878-879

Biological evolution is
supported by scientific
evidence from many disciplines,
including mathematics.

Essential Knowledge 1.C.1:
Speciation and extinction have
occurred throughout the
Earth’s history.

p.878-879

p.878-879, Human impact on
ecosystems and species
extinction rates

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.878-879

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.878-879

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.878-879

48.3 Currently Threatened Species

Essential Knowledge 1.C.1:
Speciation and extinction have
occurred throughout the
Earth’s history.

p.880-881

p.880-881, Human impact on
ecosystems and species
extinction rates




48.4 Harmful Land Practices

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.882-883

p.882-883, Desertification

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.882-883

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.882-883

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.882-883

p.882-883, Harmful land
practices threaten ecosystems

48.5 Toxic Pollutants

Essential Knowledge 2.D.3:
Biological systems are affected
by disruptions to their dynamic
homeostasis.

p.884-885

p.885, Biomagnification of
pollutants

Essential Knowledge 4.A.6:
Interactions among living
systems and with their
environment result in the
movement of matter and
energy.

p.884-885




Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.884-885

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.884-885

p.884, Acid rain

48.6 Ozone Depletion and Pollution

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.886

Essential Knowledge 4.B.4:
Distribution of local and global
ecosystems changes over time.

p.886

p.886, Ozone depletion

48.7 Effects of Global Climate Change

Essential Knowledge 4.B.3:
Interactions between and
within populations influence
patterns of species distribution
and abundance.

p.887

Essential Knowledge 4.B.4:
Distribution of local and global

ecosystems changes over time.

p.887




48.8 Conservation Biology

Essential Knowledge 2.D.1: All
biological systems from cells
and organisms to populations,
communities, and ecosystems
are affected by complex biotic
and abiotic interactions
involving exchange of matter
and free energy

p.888-889

p.888, Biodiversity

48.9 Reducing Negative Impacts

p.890, Mitigating
human impacts










































































































































































































































































































