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Introducing Biology

Unit Focus
Unit 1 gives you a general 
understanding of what mod-
ern biology is all about and 
reviews and explains the 
chemistry of living systems. 
You will explore scientific 
thinking, methods, equip-
ment, and experimentation.

Moray eel and cleaner shrimp

 Chapter 1 Biology in the 21st Century 2
 1.1 The Study of Life 4
 1.2 Unifying Themes of Biology 7
  data analysis  Qualitative and Quantitative 12
 1.3 Scientific Thinking and Processes 13
 1.4 Biologists’ Tools and Technology 19
  QUiCK laB  Life Under a Microscope 22
 1.5 Biology and Your Future 24

  STANDARDS-BASED ASSESSMENT  31

CHaPtER laBs 
OnlinE

Manipulating Independent Variables
Manipulating Plant Growth
Biology in the News

HMDScience.com

Go online for the full 
complement of labs.
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 Chapter 2 Chemistry of Life 32
 2.1 Atoms, Ions, and Molecules 34
 2.2 Properties of Water 38
 2.3 Carbon-Based Molecules 42
  data analysis Identifying Variables  47
 2.4 Chemical Reactions 48
  QUiCK laB  Chemical Bonding 49
 2.5 Enzymes 52

  STANDARDS-BASED ASSESSMENT  59

CHaPtER laBs 
OnlinE

Enzymatic Activity
Testing pH 
Enzymes
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Go online for the full 
complement of labs.

 unit 1 biozine When Knowledge and Ethics Collide 60
  Technology Genetic Testing
  Careers Geneticist

Chapter 2 Calorimetry 

Chapter 1 Cells Through Different 
Microscopes, Experimental Design

Chapter 2 Hydrogen Bonding, 
Energy and Chemical Reactions, 
Atoms and Bonding

Chapter 1 Bioethics

Chapter 2 Prions and Public 
Health

Key Concepts, Vocabulary Games, 
Concept Maps, animated Biology, 
section self-Checks

INTerNeT MagazINe
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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Venus flytrap and frog
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 Chapter 3 Cell Structure and Function 64
 3.1 Cell Theory 66
 3.2 Cell Organelles 69
  data analysis  Defining Variables  76
 3.3 Cell Membrane 77
  QUiCK laB  Modeling the Cell Membrane 79
 3.4 Diffusion and Osmosis 81
 3.5 Active Transport, Endocytosis, and Exocytosis 85

  STANDARDS-BASED ASSESSMENT  91

CHaPtER laBs 
OnlinE

Diffusion Across a Membrane
Comparing Cells
Modeling the Cell

HMDScience.com

Go online for the full 
complement of labs.

 Chapter 4 Cells and Energy 92
 4.1 Chemical Energy and ATP 94
 4.2 Overview of Photosynthesis 97
 4.3 Photosynthesis in Detail 102
 4.4 Overview of Cellular Respiration 107
  data analysis Interpreting Graphs  110
 4.5 Cellular Respiration in Detail 111
 4.6 Fermentation 116
  QUiCK laB  Fermentation 118

  STANDARDS-BASED ASSESSMENT  123

CHaPtER laBs 
OnlinE

Rates of Photosynthesis
Cellular Respiration
Investigating Fermentation in Foods
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Go online for the full 
complement of labs.

Cells

Unit Focus
In Unit 2, you will learn about 
different types of cells, the 
structures and functions of 
their specialized parts, energy 
use in cells, and cell division. 

Cancer cells

2

xii Holt McDougal Biology



ONLINE BIOLOGY
HMDScience.com

©
Do

n 
W

. F
aw

ce
tt/

Ph
ot

o 
Re

se
ar

ch
er

s,
 In

c.

 Chapter 5 Cell growth and Division 124
 5.1 The Cell Cycle 126
 5.2 Mitosis and Cytokinesis 130
  data analysis Constructing Data Tables  134
 5.3 Regulation of the Cell Cycle 136
  QUiCK laB  Cancer 139
 5.4 Asexual Reproduction 140
 5.5 Multicellular Life 143

  STANDARDS-BASED ASSESSMENT  151

CHaPtER laBs 
OnlinE

Mitosis in Onion Root Cells
Modeling Cell Surface Area–to- 

Volume Ratio
Apoptosis

HMDScience.com

Go online for the full 
complement of labs.

 unit 2 biozine  Stem Cell Research —Potential Solutions,  
Practical Challenges 152

  Technology Somatic Cell Nuclear Transfer
  Careers Cell Biologist

Chapter 4 Carbon Dioxide Trans-
fer Through Snails and Elodea

Chapter 5 Investigating Bacterial 
Growth

Chapter 3 Cell Structures, Get 
Through a Cell Membrane

Chapter 4 Photosynthesis, Cel-
lular Respiration, Mirror Processes

Chapter 5 Binary Fission, Mitosis 
Stage Matching

Chapter 3 Organelle Dysfunction

Chapter 4 Energy and  
Athletic Training

Chapter 5 Skin Cancer

Key Concepts, Vocabulary Games, 
Concept Maps, animated Biology,  
section self-Checks

INTerNeT MagazINe
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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Vesicles in a cell
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3 genetics

 Chapter 6 Meiosis and Mendel 156
 6.1 Chromosomes and Meiosis 158
  data analysis Interpreting Bar Graphs 162
 6.2 Process of Meiosis 163
 6.3 Mendel and Heredity 167
 6.4 Traits, Genes, and Alleles 170
 6.5 Traits and Probability 173
  QUiCK laB  Using a Testcross 175
 6.6 Meiosis and Genetic Variation 179

  STANDARDS-BASED ASSESSMENT  185

CHaPtER laBs 
OnlinE

Allele Combinations and Punnett 
Squares

Modeling Meiosis
Probability Practice
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Go online for the full 
complement of labs.

 Chapter 7 extending Mendelian genetics 186
 7.1 Chromosomes and Phenotype  188
  QUiCK laB  Sex-Linked Inheritance 190
 7.2 Complex Patterns of Inheritance  192
 7.3 Gene Linkage and Mapping 197
  data analysis Constructing Bar Graphs 198
 7.4 Human Genetics and Pedigrees 200

  STANDARDS-BASED ASSESSMENT  209

CHaPtER laBs 
OnlinE

Codominance
Pedigree Analysis
Incomplete Dominance
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Go online for the full 
complement of labs.

Unit Focus
In Unit 3, you will learn about 
sources of genetic variation, 
how the genetic makeup of 
an individual is determined, 
how the genetic code is even-
tually translated into proteins, 
and how biotechnology can 
change an organism’s DNA.

Royal blue and green betta fish
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 Chapter 8 From DNa to Proteins 210
 8.1 Identifying DNA as the Genetic Material 212
 8.2 Structure of DNA 216
  data analysis Interpreting Histograms 220
 8.3 DNA Replication 221
  QUiCK laB  Replication 224
 8.4 Transcription 225
 8.5 Translation 229
 8.6 Gene Expression and Regulation  234
 8.7 Mutations  238

  STANDARDS-BASED ASSESSMENT  245

CHaPtER laBs 
OnlinE

Extracting DNA
UV Light and Skin Cancer
Modeling Transcription

HMDScience.com

Go online for the full 
complement of labs.

 Chapter 9 Frontiers of Biotechnology 246
 9.1 Manipulating DNA 248
 9.2 Copying DNA 253
 9.3 DNA Fingerprinting 256
 9.4 Genetic Engineering 259
  QUiCK laB  Modeling Plasmids and Restriction Enzymes 262
 9.5 Genomics and Bioinformatics 264
  data analysis Constructing Histograms 266
 9.6 Genetic Screening and Gene Therapy  268

  STANDARDS-BASED ASSESSMENT  273

CHaPtER laBs 
OnlinE

Modeling Forensics
Modeling Genetic Engineering
Genetic Screening
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Go online for the full 
complement of labs.

 unit 3 biozine  Medical Technology—The Genetic Forefront 274
  Technology Biochips
  Careers Cancer Geneticist

Chapter 6 Breeding Mutations in 
Fruit Flies 

Chapter 9 Gel Electrophoresis, 
Bacterial Transformation

Chapter 6 Meiosis

Chapter 7 Human Chromosomes

Chapter 8 Replicating DNA, Build 
a Protein

Chapter 9 Restriction Enzymes, 
Polymerase Chain Reaction

Chapter 6 Selective Breeding

Chapter 7 Genetic Heritage

Chapter 8 Transgenic Organisms

Chapter 9 Animal Cloning

Key Concepts, Vocabulary Games, 
Concept Maps, animated Biology, 
section self-Checks

INTerNeT MagazINe
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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 Chapter 10 Principles of evolution 278
 10.1 Early Ideas About Evolution 280
 10.2 Darwin’s Observations 284
 10.3 Theory of Natural Selection 286
  data analysis Interpreting Line Graphs 290
 10.4 Evidence of Evolution 292
  QUiCK laB  Piecing Together Evidence 295
 10.5 Evolutionary Biology Today 298

  STANDARDS-BASED ASSESSMENT  305

CHaPtER laBs 
OnlinE

Predator-Prey Pursuit
Using Patterns to Make Predictions
Adaptations in Beaks
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Go online for the full 
complement of labs.

 Chapter 11 The evolution of Populations 306
 11.1 Genetic Variation Within Populations 308
 11.2 Natural Selection in Populations 310
 11.3 Other Mechanisms of Evolution 315
  QUiCK laB  Genetic Drift 317
  data analysis Identifying Patterns  319
 11.4 Hardy-Weinberg Equilibrium 320
 11.5 Speciation Through Isolation 324
 11.6 Patterns in Evolution 327

  STANDARDS-BASED ASSESSMENT  335

CHaPtER laBs 
OnlinE

Natural Selection in African  
Swallowtails

Investigating an Anole Lizard  
Population

Exploring Adaptations

HMDScience.com

Go online for the full 
complement of labs.

Unit Focus
Unit 4 discusses the basic 
principles of evolution and 
natural selection, how popu-
lations evolve, and the history 
of life on Earth. 

evolution4
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 Chapter 12 The History of Life 336
 12.1 The Fossil Record 338
 12.2 The Geologic Time Scale 343
 12.3 Origin of Life 346
 12.4 Early Single-Celled Organisms 350
  data analysis  Calculating Axes Intervals 353
 12.5 Radiation of Multicellular Life 354
 12.6 Primate Evolution 357
  QUiCK laB  Geologic Clock 359

  STANDARDS-BASED ASSESSMENT  365

CHaPtER laBs 
OnlinE

Radioactive Decay
Stride Inferences
Understanding Geologic Time
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Go online for the full 
complement of labs.

 unit 4 biozine  Drug-Resistant Bacteria—A Global Health Issue 366
  Technology New Drug Delivery System
  Careers Evolutionary Biologist

Chapter 12 Comparing Hominoid 
Skulls

Chapter 10 Principles of Natural 
Selection, Natural Selection

Chapter 11 Mechanisms of  
Evolution, Founder Effect,  
Evolutionary Arms Race

Chapter 12 Endosymbiosis,  
Geologic Time Scale

Chapter 10 Dinosaur Descendants

Chapter 11 Speciation in Action

Chapter 12 Geologic Dating

Key Concepts, Vocabulary Games, 
Concept Maps, animated Biology, 
section self-Checks

INTerNeT MagazINe
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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 Chapter 13 Principles of Ecology 370
 13.1 Ecologists Study Relationships 372
  QUICK Lab  Quadrat Sampling  375
  data anaLysIs  Populations and Samples  377
 13.2 Biotic and Abiotic Factors 378
 13.3 Energy in Ecosystems 382
 13.4 Food Chains and Food Webs 384
 13.5 Cycling of Matter 388
 13.6 Pyramid Models 393

  STANDARDS-BASED ASSESSMENT  399

CHaPtER Labs 
OnLInE

Abiotic Factors and Plant Growth
Random Sampling
Build a Terrarium
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Go online for the full 
complement of labs.

 Chapter 14 Interactions in Ecosystems 400
 14.1 Habitat and Niche 402
 14.2 Community Interactions 405
 14.3 Population Density and Distribution 410
  QUICK Lab  Survivorship Curves  412
 14.4 Population Growth Patterns 414
  data anaLysIs Reading Combination Graphs 416
 14.5 Ecological Succession 419

  STANDARDS-BASED ASSESSMENT  425

CHaPtER Labs 
OnLInE

Modeling Predation
Limiting Nutrients for Algae
Making a Local Field Guide

HMDScience.com

Go online for the full 
complement of labs.

Unit Focus
In Unit 5, ecology is defined 
as the study of interactions 
among living and nonliving 
things in an ecosystem. You 
will learn about various  
types of interactions and  
how scientists study them, 
how Earth is divided into 
biomes, and how humans can 
impact ecosystems within 
these biomes. 

Ecology

Industrial pollution

5
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 Chapter 15 The Biosphere 426
 15.1 Life in the Earth System 428
 15.2 Climate 430
  QUICK Lab  Microclimates  432
  data anaLysIs Constructing Combination Graphs 433
 15.3 Biomes 434
 15.4 Marine Ecosystems 440
 15.5 Estuaries and Freshwater Ecosystems 443

  STANDARDS-BASED ASSESSMENT  451

CHaPtER Labs 
OnLInE

Winter Water Chemistry
Modeling Biomes
Heating and Cooling Rates of Water 

and Soil
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Go online for the full 
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 Chapter 16 Human Impact on Ecosystems 452
 16.1 Human Population Growth and Natural Resources 454
 16.2 Air Quality 458
 16.3 Water Quality 464
  QUICK Lab  Modeling Biomagnification  466
  data anaLysIs  Discrete and Continuous Data  467
 16.4 Threats to Biodiversity 468
 16.5 Conservation  472

  STANDARDS-BASED ASSESSMENT  479

CHaPtER Labs 
OnLInE

Acid Rain
Water Quality Testing
Contamination of Groundwater
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Go online for the full 
complement of labs.

 unit 5 biozine Global Warming —Changing the Planet 480
  Technology Deep Sea Sediment Coring
  Careers Oceanographer

Chapter 13 Estimating  
Population Size

Chapter 13 Build a Food Web

Chapter 14 Survive within a 
Niche, What Limits Population 
Growth?

Chapter 15 Lake Turnover,  
Where Do They Live?

Chapter 16 Human Effects on a 
Food Web

Chapter 13 Keystone Species

Chapter 14 Environmental Stress

Chapter 15 Explore an Ecosystem

Chapter 16 Invasive Species

Key Concepts, Vocabulary Games, 
Concept Maps, animated biology, 
section self-Checks

INTErNET MagazINE
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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 Chapter 17 The Tree of Life 484
 17.1 The Linnaean System of Classification 486
 17.2 Classification Based on Evolutionary Relationships 492
  QUICK Lab  Construct a Cladogram  493
  data anaLysIs  Transforming Data  497
 17.3 Molecular Clocks 498
 17.4 Domains and Kingdoms 501

  STANDARDS-BASED ASSESSMENT  507

CHaPtER Labs 
OnLInE

Creating a Dichotomous Key for  
Limpet Shells

Modeling DNA Hybridization
Defining Species
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Go online for the full 
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 Chapter 18 Viruses and Prokaryotes 508
 18.1 Studying Viruses and Prokaryotes 510
  data anaLysIs  Choosing Data Representation  512
 18.2 Viral Structure and Reproduction 513
 18.3 Viral Diseases 518
 18.4 Bacteria and Archaea 521
 18.5 Beneficial Roles of Prokaryotes 525
  QUICK Lab  Examining Bacteria in Yogurt  526
 18.6 Bacterial Diseases and Antibiotics 529

  STANDARDS-BASED ASSESSMENT  535

CHaPtER Labs 
OnLInE

Leaf Print Bacteria
Using Bacteria to Break Down Oil
Modeling Viruses

HMDScience.com

Go online for the full 
complement of labs.

Unit Focus
Unit 6 first introduces the 
way in which scientists  
classify living things. Next it 
begins the exploration of 
diversity of living things with 
viruses and prokaryotes, and 
then protists and fungi.

Euplotes, an animal-like protist

Classification and Diversity6
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 Chapter 19 Protists and Fungi 536
 19.1 Diversity of Protists 538
 19.2 Animal-like Protists 541
  QUICK Lab Investigating Motion in Protists  543
 19.3 Plantlike Protists 545
  data anaLysIs  Analyzing Experimental Design  550
 19.4 Funguslike Protists 551
 19.5 Diversity of Fungi 553
 19.6 Ecology of Fungi 560

  STANDARDS-BASED ASSESSMENT  567

CHaPtER Labs 
OnLInE

Exploring Mushroom Anatomy
Quantifying Mold Growth
Algae in Products
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Go online for the full 
complement of labs.

 unit 6 biozine Pandemics—Is the Next One on the Way? 568
  Technology Dissecting a Virus
  Careers Epidemiologist

Chapter 18 Testing Antibacterial 
Products

Chapter 17 Molecular Clock, Build 
a Cladogram

Chapter 18 What Would You  
Prescribe?

Chapter 19 Protist and Fungus Life 
Cycles

Chapter 17 Classify a Sea  
Cucumber

Chapter 18 Antibiotics in  
Agriculture

Chapter 19 Sickening Protists

Key Concepts, Vocabulary Games, 
Concept Maps, animated biology, 
section self-Checks

INTErNET MagazINE
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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 Chapter 20 Plant Diversity 572
 20.1 Origins of Plant Life 574
 20.2 Classification of Plants 579
  QUICK Lab  Classifying Plants as Vascular or Nonvascular  582
 20.3 Diversity of Flowering Plants 586
  data anaLysIs  Mean, Median, and Mode  590
 20.4 Plants in Human Culture 591

  STANDARDS-BASED ASSESSMENT  597

CHaPtER Labs 
OnLInE

Habitat Clues
Comparing Monocots and Dicots
Investigating Medicinal Plants
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Go online for the full 
complement of labs.

 Chapter 21 Plant Structure and Function 598
 21.1 Plant Cells and Tissues 600
 21.2 The Vascular System 603
 21.3 Roots and Stems 608
  data anaLysIs  Identifying the Importance 

of Repeated Trials 609
 21.4 Leaves 612
  QUICK Lab  Chlorophyll Fluorescence  614

  STANDARDS-BASED ASSESSMENT  619

CHaPtER Labs 
OnLInE

Density of Stomata
Photosynthesis and Red Leaves
Connecting Form to Function
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Go online for the full 
complement of labs.

Unit Focus
In Unit 7, you will first  
learn about the origins and 
diversity of plant life. Plant 
physiology is the next focus, 
followed by plant life cycles 
and responses.

Double samaras

Plants7

xxii Holt McDougal Biology



ONLINE BIOLOGY
HMDScience.com

©
Jo

se
ph

 S
oh

m
/C

or
bi

s

 Chapter 22   Plant growth, reproduction, 
and response 620

 22.1 Plant Life Cycles 622
 22.2 Reproduction in Flowering Plants 626
  QUICK Lab  A Closer Look at Flowers  627
 22.3 Seed Dispersal and Germination 631
  data anaLysIs  Identifying Experimental Design Flaws  632
 22.4 Asexual Reproduction 636
 22.5 Plant Hormones and Responses 638

  STANDARDS-BASED ASSESSMENT  645

CHaPtER Labs 
OnLInE

Seed Germination
Investigating Plant Hormones
Fruit Dissection
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Go online for the full 
complement of labs.

 unit 7 biozine  Genetically Modified Foods—Do Potential  
Problems Outweigh Benefits? 646

  Technology Gene Gun
  Careers Research Engineer

Chapter 21 Plant Transpiration

Chapter 22 Exploring Plant 
Responses

Chapter 20 Plant and Pollinator 
Matching Game

Chapter 21 Movement Through a 
Plant

Chapter 22 Seed Dispersal

Chapter 20 Endangered Plants

Chapter 21 Plant Adaptations

Chapter 22 Plants in Space

Key Concepts, Vocabulary 
Games, Concept Maps, animated 
biology, section self-Checks

INTErNET MagazINE
Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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Prickly pear cactus
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 Chapter 23 Invertebrate Diversity 650
 23.1 Animal Characteristics 652
 23.2 Animal Diversity 655
 23.3 Sponges and Cnidarians 661
 23.4 Flatworms, Mollusks, and Annelids 666
  QUICK Lab  Anatomy of a Clam  670
 23.5 Roundworms 672
 23.6 Echinoderms 674
  data anaLysIs  Analyzing Scatterplots 677

  STANDARDS-BASED ASSESSMENT  681

CHaPtER Labs 
OnLInE

Feeding Hydra
Anatomy of a Sea Star
Anatomy of an Annelid
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Go online for the full 
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 Chapter 24 a Closer Look at arthropods  682
 24.1 Arthropod Diversity 684
  QUICK Lab  Comparing Arthropods  687
 24.2 Crustaceans 689
 24.3 Arachnids 694
  data anaLysIs  Constructing Scatterplots 696
 24.4 Insect Adaptations 697
 24.5 Arthropods and Humans 701

  STANDARDS-BASED ASSESSMENT  707

CHaPtER Labs 
OnLInE

Hatching Brine Shrimp
Daphnia and Heart Rate
Inside a Crayfish
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Go online for the full 
complement of labs.

 Chapter 25 Vertebrate Diversity 708
 25.1 Vertebrate Origins 710
 25.2 Fish Diversity 715
 25.3 A Closer Look at Bony Fish 720
  data anaLysIs  Constructing Scatterplots 722
 25.4 Amphibians 725
  QUICK Lab  Frog Development  728
 25.5 Vertebrates on Land 730

  STANDARDS-BASED ASSESSMENT  735

CHaPtER Labs 
OnLInE

Fish Reproduction
Anatomy of a Bony Fish
Vanishing Amphibian —an Indicator 

Species
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Go online for the full 
complement of labs.

Unit Focus
Unit 8 begins by discussing 
the common characteristics 
of all animals. Animal diver-
sity, including invertebrate 
and vertebrate diversity, is 
explored. Then the focus 
shifts to animal behavior. 

animals8

xxiv Holt McDougal Biology



ONLINE BIOLOGY
HMDScience.com

(b
ot

h)
 ©

Dw
ig

ht
 R

. K
uh

n

 Chapter 26 a Closer Look at amniotes 736
 26.1 Amniotes 738
  data anaLysIs  Choosing Graphs 742
 26.2 Reptiles 743
 26.3 Birds 748
  QUICK Lab  Comparing Feathers  752
 26.4 Mammals 755

  STANDARDS-BASED ASSESSMENT  763

CHaPtER Labs 
OnLInE

A Bird’s Airframe
The Parts of an Egg
Migration and Range
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 Chapter 27 animal Behavior 764
 27.1 Adaptive Value of Behavior 766
 27.2 Instinct and Learning 770
  QUICK Lab  Human Behavior  772
 27.3 Evolution of Behavior 775
 27.4 Social Behavior 779
  data anaLysIs  Constructing Bar Graphs  784
 27.5 Animal Cognition 785

  STANDARDS-BASED ASSESSMENT  791

CHaPtER Labs 
OnLInE

Using an Ethogram to Describe  
Animal Behavior

Pill Bug Behavior
Animal Cognition
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Go online for the full 
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 unit 8 biozine The Loss of Biodiversity 792
  Technology Bioremediation
  Careers Conservation Biologist

Chapter 24 Insects and Crime 
Scene Analysis

Chapter 27 Interpreting Bird 
Response

Chapter 23 Digestive Tract For-
mation, Shared Body Structures

Chapter 24 What Type of  
Arthropod?

Chapter 25 Gas Exchange in Gills, 
Frog Metamorphosis, What Type 
of Fish Is It?

Chapter 26 Beak Shape and Diet

Chapter 27 Behavioral Costs and 
Benefits

Chapter 23 Parasites

Chapter 24 Field Guide

Chapter 25 Fisheries on the Brink

Chapter 26 Sea Turtles

Chapter 27 Animal Cognition

Key Concepts, Vocabulary Games, 
Concept Maps, animated biology, 
section self-Checks
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Continually updated articles  
and the latest biology news

Additional labs and a variety  
of online activities are available  
in Student Resources at 
  HMDScience.com.
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 Chapter 28 Human Systems and Homeostasis 796
 28.1 Levels of Organization 798
 28.2 Mechanisms of Homeostasis 804
  QUICK Lab  Negative Feedback Loop  807
 28.3 Interactions Among Systems 808
  data anaLysIs  Interpreting Inverse Relationships 811

  STANDARDS-BASED ASSESSMENT  815

CHaPtER Labs 
OnLInE

Homeostasis and Exercise
Examining Human Cells
Hormones and Homeostasis
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Go online for the full 
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 Chapter 29 Nervous and Endocrine Systems 816
 29.1 How Organ Systems Communicate 818
 29.2 Neurons 820
 29.3 The Senses 824
 29.4 Central and Peripheral Nervous Systems 829
  QUICK Lab  The Primary Sensory Cortex  830
 29.5 Brain Function and Chemistry 835
  data anaLysIs  Correlation or Causation 839
 29.6 The Endocrine System and Hormones 840

  STANDARDS-BASED ASSESSMENT  849

CHaPtER Labs 
OnLInE

The Stroop Effect
Reaction Time
Brain-Based Disorders
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 Chapter 30  Respiratory and Circulatory Systems 850
 30.1 Respiratory and Circulatory Functions 852
 30.2 Respiration and Gas Exchange 856
 30.3 The Heart and Circulation 859
 30.4 Blood Vessels and Transport 864
  data anaLysIs  Forming a Null Hypothesis 867
 30.5 Blood 868
  QUICK Lab  Blood Cells  870
 30.6 Lymphatic System 872

  STANDARDS-BASED ASSESSMENT  877

CHaPtER Labs 
OnLInE

Carbon Dioxide and Exercise
Making and Using a Respirometer
Stimuli and Heart Rate
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Go online for the full 
complement of labs.

Unit Focus
In Unit 9, you will learn about 
how your body systems work 
together to maintain a stable 
internal environment. Struc-
tures and functions of all the 
major body systems are 
addressed.

Human Biology9
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 Chapter 31 Immune System and Disease 878
 31.1 Pathogens and Human Illness 880
  QUICK Lab  How Pathogens Spread  883
 31.2 Immune System 885
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 31.3 Immune Responses 890
 31.4 Immunity and Technology 895
 31.5 Overreactions of the Immune System 897
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  STANDARDS-BASED ASSESSMENT  907

CHaPtER Labs 
OnLInE

Observing Normal and Diseased  
Tissue

Modeling T Cell Activation
What Is an Autoimmune Disease?
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The Data Analysis activity in each chapter helps you develop  
skills you need to analyze data from scientific investigations.

Data Analysis HMDScience.com

Premium Content

Use Smart Grapher to create 
animated charts and graphs.
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Explore key concepts and develop basic lab skills using these QuickLabs.
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