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Topic Pages

1 1 Molecules and Cells
1 1 1 Chemistry of life
1 1 1 1 Water chemistry 19-31
1 1 1 2 Organic molecules and organisms 35-52
1 1 1 3 Free energy changes 101-105, 110-111
1 1 1 4 Enzymes 106-109
1 1 2 Cells
1 1 2 1 Prokaryotic and eukaryotic cells 57-79
1 1 2 2 Membranes 83-97
1 1 2 3 Subcellular organization 66-79
1 1 2 4 Cell cycle and its regulation 149-163
1 1 3 Cellular energetics
1 1 3 1 Coupled reactions 110-111
1 1 3 2 Fermentation and cellular respiration 131-145
1 1 3 3 Photosynthesis 115-127

1 2 Heredity and Evolution
1 2 1 Heredity
1 2 1 1 Meiosis and gametogenesis 167-177, 776-783
1 2 1 2 Eukaryotic chromosomes 185-199
1 2 1 3 Inheritance patterns 181-199, 203-219
1 2 2 Molecular genetics
1 2 2 1 RNA and DNA structure and function 223-233, 237-248
1 2 2 2 Gene regulation 251-263
1 2 2 3 Mutation 206-208, 212-219
1 2 2 4 Viral structure and replication 361-367
1 2 2 5 Nucleic acid technology and applications 267-276, 510-512
1 2 3 Evolutionary biology
1 2 3 1 Early evolution of life 317-326
1 2 3 2 Evidence for evolution 292-297, 322-333
1 2 3 3 Mechanisms of evolution 281-291, 301-313, 579-592

1 3 Organisms and Populations
1 3 1 Diversity of organisms
1 3 1 1 Evolutionary patterns 413-416, 517-521
1 3 1 2 Survey of the diversity of life 362, 367-375, 379-394, 397-409, 417-433, 522-534, 537-

555, 559-576
1 3 1 3 Phylogenetic classification 341-356, 367-375, 379-394, 397-409, 417-433, 522-534, 

537-555, 559-576, 951-952
1 3 1 4 Evolutionary relationships 346-356, 518-521, 561, 568, 582, 578-592
1 3 2 Structure and function of plants and animals
1 3 2 1 Reproduction, growth, and development 416, 419, 423, 425, 430, 496-509, 775-793, 797-814
1 3 2 2 Structural, physiological, and behavioral adaptations 437-455, 459-473, 597-609, 613-629, 633-651, 657-668, 

671-681, 685-695, 699-717, 721-733, 737-751, 755-771
1 3 2 3 Response to the environment 477-491, 633-651, 732-733, 755-771, 819-833
1 3 3 Ecology
1 3 3 1 Population dynamics 837-855
1 3 3 2 Communities and ecosystems 859-877, 881-897, 901-923
1 3 3 3 Global issues 881, 888-897, 909, 921, 927-942
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Topic Pages

1 1 Molecules and Cells:  
Cells are the structural and functional units of life. 
Cellular processes are based on physical and 
chemical changes.

1 1 1 Chemistry of life
1 1 1 1 Water chemistry - 

How do the unique chemical and physical properties of water make life on earth 
possible?

19-31

1 1 1 2 Organic molecules in organisms - 
What is the role of carbon in the molecular diversity of life? 
How do cells synthesize and break down? 
How do structures of biologically important molecules account for their functions?

35-52

1 1 1 3 Free energy changes - 
How do the laws of thermodynamics relate to the biochemical processes that 
provide energy to living systems?

101-105, 110-111

1 1 1 4 Enzymes - 
How do enzymes regulate the rate of chemical reactions? 
How does the specificity of an enzyme depend on its structure? 
How is the activity of an enzyme regulated?

106-109

1 1 2 Cells
1 1 2 1 Prokaryotic and eukaryotic cells - 

What are their similarities and differences? 
What are their evolutionary relationships?

57-79

1 1 2 2 Membranes - 
What is the current model of the molecular architecture of membranes? 
How do variations in this structure account for functional differences among 
membranes? 
How does the structural organization of membranes provide for transport and 
recognition? 
What are various mechanisms by which substances cross membranes?

83-97

1 1 2 3 Subcellular organization - 
How does compartmentalization organize a cell's functions? 
How are the structures of the various subcellular organelles related to their 
functions?
How do organelles function together in cellular processes? 
What factors limit cell size?

66-79

1 1 2 4 Cell cycle and its regulation - 
How does the cell cycle assure genetic continuity?
How does mitosis allow for the even distribution of genetic information to new cells? 
What are the mechanisms of cytokinesis? 
How is the cell cycle regulated? 
How can aberrations in the cell cycle lead to tumor formation?

149-163

1 1 3 Cellular energetics
1 1 3 1 Coupled reactions - 

What is the role of ATP in coupling the cell's anabolic and catabolic processes?
 How does chemiosmosis function in bioenergetics?

110-111

1 1 3 2 Fermentation and cellular respiration - 
How are organic molecules broken down by catabolic pathways? 
What is the role of oxygen in energy-yielding pathways? 
How do cells generate ATP in the absence of oxygen?

131-145

1 1 3 3 Photosynthesis - 
How does photosynthesis convert light energy into chemical energy? 
How are the chemical products of the light-trapping reactions coupled to the 
synthesis of carbohydrates? 
What kinds of photosynthetic adaptations have evolved in response to different 
environmental conditions? 
What interactions exist between photosynthesis and cellular respiration? 

115-127
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1 2 Heredity and Evolution: 

Hereditary events control the passage of structural 
and functional information from one generation to 
the next. 

1 2 1 Heredity
1 2 1 1 Meiosis and gametogenesis - 

What features of meiosis are important in sexual reproduction? 
Why is meiosis important in heredity? 
How is meiosis related to gametogenesis?
What are the similarities and differences between gametogenesis in animals and 
gametogenesis in plants?

167-177, 776-783

1 2 1 2 Eukaryotic chromosomes - 
How is genetic information organized in the eukaryotic chromosome? 
How does this organization contribute to both continuity of and variability in the 
genetic information?

185-199

1 2 1 3 Inheritance patterns - 
How did Mendel's work lay the foundation of modern genetics? 
What are the principal patterns of inheritance?

181-199, 203-219

1 2 2 Molecular genetics
1 2 2 1 RNA and DNA structure and function - 

How do the structures of nucleic acids relate to their functions of information 
storage and protein synthesis? 
What are the similarities and differences between prokaryotic and eukaryotic 
genomes?

223-233, 237-248

1 2 2 2 Gene regulation - 
What are some mechanisms by which gene expression is regulated in prokaryotes 
and eukaryotes?

251-263

1 2 2 3 Mutation - 
In what ways can genetic information be altered? 
What are some effects of these alterations?

206-208, 212-219

1 2 2 4 Viral structure and replication - 
What is the structure of viruses? 
What are the major steps in viral reproduction?
How do viruses transfer genetic material between cells?

361-367

1 2 2 5 Nucleic acid technology and applications - 
What are some current recombinant technologies? 
What are some practical applications of nucleic acid technology? 
What legal and ethical problems may arise from these applications?

267-276, 510-512

1 2 3 Evolutionary biology
1 2 3 1 Early evolution of life - 

What are the current biological models for the origins of biological 
macromolecules? 

317-326

1 2 3 2 Evidence for evolution - 
What types of evidence support an evolutionary view of life?

292-297, 322-333

1 2 3 3 Mechanisms of evolution - 
What is the role of natural selection in the process of evolution? 
How are heredity and natural selection involved in the process of evolution? 
What mechanisms account for speciation and macroevolution? 
What different patterns of evolution have been identified and what mechanisms are 
responsible for each of these patterns?

281-291, 301-313, 579-592

1 3 Organisms and Populations: 
The relationship of structure to function is a theme 
that is common to all organisms. The interactions 
of organisms with their environment is the major 
theme in ecology. 

1 3 1 Diversity of organisms
1 3 1 1 Evolutionary patterns - 

What are the major body plans of plants and animals?
413-416, 517-521

1 3 1 2 Survey of the diversity of life - 
What are representative organisms from the Monera, Fungi, and Protista? 
What are representative members of the major animal phyla and plant divisions?

362, 367-375, 379-394, 397-409, 417-433, 522-534, 537-
555, 559-576

1 3 1 3 Phylogenetic classification - 
What are the distinguishing characteristics of each group (kingdoms and the major 
phyla and divisions of animals and plants)?

341-356, 367-375, 379-394, 397-409, 417-433, 522-534, 
537-555, 559-576, 951-952

1 3 1 4 Evolutionary relationships - 
What is some evidence that organisms are related to each other? 
How do scientists study evolutionary relationships among organisms? 
How is this information used in classification of organisms?

346-356, 518-521, 561, 568, 582, 578-592
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1 3 2 Structure and function of plants and animals
1 3 2 1 Reproduction, growth, and development - 

What patterns of reproduction and development are found in plants and animals 
and how are they regulated? 
What is the adaptive significance of alternation of generations in the major groups 
of plants?

416, 419, 423, 425, 430, 496-509, 775-793, 797-814

1 3 2 2 Structural, physiological, and behavioral adaptations - 
How does the organization of cells, tissues, and organs determine structure and 
function in plant and animal systems? 
How are structure and function related in the various organ systems? 
How do the organ systems of animals interact? 
What adaptive features have contributed to the success of various plants and 
animals on land?

437-455, 459-473, 597-609, 613-629, 633-651, 657-668, 
671-681, 685-695, 699-717, 721-733, 737-751, 755-771

1 3 2 3 Response to the environment - 
What are the responses of plants and animals to environmental cues, and how do 
hormones mediate them?

477-491, 633-651, 732-733, 755-771, 819-833

1 3 3 Ecology
1 3 3 1 Population dynamics - 

What models are useful in describing the growth of a population? 
How is population size regulated by abiotic and biotic factors?

837-855

1 3 3 2 Communities and ecosystems - 
How is energy flow through an ecosystem related to trophic structure (trophic 
levels)? 
How do elements (e.g., carbon, nitrogen, phosphorus, sulfur, oxygen) cycle through 
ecosystems? 
How do organisms affect the cycling of elements and water through the biosphere? 
How do biotic and abiotic factors affect community structure and ecosystem 
function?

859-877, 881-897, 901-923

1 3 3 3 Global issues - 
In which ways are humans affecting biogeochemical cycles? 

881, 888-897, 909, 921, 927-942
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