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Big Idea 1: The process of evolution drives the diversity and unity of life. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

1.a.1  Natural selection is a 

major mechanism of 

evolution. 

 

Ch1/Sec2/pg9; 

Ch14/Sec1/pg267-

Ch14/Sec2/pg274 

- Darwin’s Finches 

- Evolution of the whale 

 

1.a.2 Natural selection acts on 

phenotypic variations in 

populations. 

 

Ch14/Sec1/pg267-

Ch14/Sec2/pg274; 

Ch15/Sec3/pg297-301 

- Variation in a population of 

snails  

- Ways in which selection affects 

population over time 

 

1.a.3 Evolutionary change is 

also driven by random 

processes. 

 

Ch15/Sec1/pg285-

Ch15/Sec2/pg296 

No illustrative examples listed in 

Curriculum Framework. 

1.a.4 Biological evolution is 

supported by scientific 

evidence from many 

disciplines, including 

mathematics. 

 

Ch14/Sec3/pg275- 

Ch14/Sec4/pg282   

- Homologous structures 

- Vestigial structures 

- Analogous structure 

- Embryological stages 

 

1.b.1 Organisms share many 

conserved core processes and 

features that evolved and are 

widely distributed among 

organisms today. 

 

Ch16/Sec1/pg304-305; 

Ch18/Sec1/pg343-346 

- Related organisms share similar 

traits  

- Similar chimp and human 

genomes  

1.b.2 Phylogenetic trees and 

cladograms are graphical 

representations (models) of 

evolutionary history that can 

be tested.  

 

Ch18/Sec1/pg343-346 - Analysis of phylogenetic trees  

- Construction of phylogenetic trees based 

on sequence data  

1.c.1 Speciation and 

extinction have occurred 

throughout the Earth’s 

history. 

 

Ch16/Sec4/pg313-315; 

Ch17/Sec6/pg333-340 

- Comparing models of evolution of Homo 

sapiens 

- Evolutionary trees  



 

 

2 
© 2011 The College Board 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

1.c.2 Speciation may occur 

when two populations become 

reproductively isolated from 

each other. 

 

Ch16/Sec2/pg306- 

Ch16/Sec3/pg313 

No illustrative examples listed in 

Curriculum Framework.  

1.c.3 Populations of 

organisms continue to evolve. 

Ch17/Sec6/pg333-340 - Diagram of hominid evolution 

- Comparing models of evolution  

of Homo sapiens 

1.d.1 There are several 

hypotheses about the natural 

origin of life on Earth, each 

with supporting scientific 

evidence. 

 

Ch17/Sec1/pg318- 

Ch17/Sec4/pg330 

No illustrative examples listed in 

Curriculum Framework. 

1.d.2 Scientific evidence from 

many different disciplines 

supports models of the origin 

of life. 

Ch17/Sec3/pg326- 

Ch17/Sec4/pg330 

No illustrative examples listed in 

Curriculum Framework.  

 

 

 

 

 

 

 

Big Idea 2: Biological systems utilize free energy and molecular building blocks to grow, to 

reproduce and to maintain dynamic homeostasis. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

2.a.1 All living systems 

require constant input of free 

energy. 

 

Ch6/Sec1/pg98- 

Ch6/Sec2/pg101 

- Energy conversion in car engine  

- Exergonic reaction  

- Activation Energy in Exergonic Reaction  

- Endergonic reaction  

 

2.a.2 Organisms capture and 

store free energy for use in 

biological processes. 

  

Ch4/Sec1/pg56- 

Ch4/Sec4/pg74; 

Ch5/Sec1/pg78- 

Ch5/Sec3/pg94;  

Ch6/Sec/pg102; 

Ch7/Sec1/pg113- 

Ch7/Sec4/pg125;  

Ch8/Sec1/pg128- 

Ch8/Sec4/pg139 

- Conversion of ATP to ADP and reverse  

- Light Reactions in photosynthesis  

- Calvin cycle  

- Glycolysis  

- Krebs cycle  

- Electron Transport Chain  

- Fermentation in wine  
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2.a.3 Organisms must 

exchange matter with the 

environment to grow, 

reproduce, and maintain 

organization.  

 

Ch1/Sec3/pg12-13; 

Ch1/Sec4/pg16 

Ch6/Sec4/pg102 

- Flow of energy and recycling of nutrients  

- Energy reaction coupling  

 

2.b.1 Cell membranes are 

selectively permeable due to 

their structure. 

 

Ch5/Sec1/pg78- 

Ch5/Sec2/pg91 

No illustrative examples listed in 

Curriculum Framework.  

2.b.2 Growth and dynamic 

homeostasis are maintained 

by the constant movement of 

molecules across membranes. 

 

Ch5/Sec2/pg82-91 - Diffusion of dye in water  

- Effect of osmosis on red blood cells  

2.b.3 Eukaryotic cells 

maintain internal membranes 

that partition the cell into 

specialized regions. 

 

Ch4/Sec3/pg62-72 - Nuclear envelope  

- Endoplasmic reticulum  

- Manufacture of protein   

- Mitochondria 

- Chloroplasts  

 

2.c.1 Organisms use negative 

feedback mechanisms to 

maintain their internal 

environments and respond to 

external environmental 

changes.  

 

Ch31/Sec1/pg605-608; 

Ch41/Sec2/pg814-815 

- Negative feedback maintains homeostasis 

- Warm blooded vs. cold blooded animals 

 

2.c.2 Organisms respond to 

changes in their external 

environments. 

 

Ch1/Sec3/pg13; 

Ch31/Sec1/pg605-608 

- Warm blooded vs. cold blooded animals  

- Negative feedback maintains homeostasis  

 

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. 

Ch28/Sec1/pg533- 

Ch28/Sec4/pg550 

- Energy flow, nutrient cycling and feeding 

relationships in the ecosystem  

- Food chains on land and sea  

- Grassland food web  

- Energy pyramid 

- Food Chains magnify toxicity  

- Carbon cycle  



 

 

4 
© 2011 The College Board 

 

2.d.2 Homeostatic 

mechanisms reflect both 

common ancestry and 

divergence due to adaptation 

in different environments.  

 

NA **nothing 

specifically addresses 

this, however all 

chapters regarding 

diversity on the planet 

(Chapters: 21, 22, 23, 

24, 31, 32, 33, 34, 35, 41) 

relate to the standard 

 

 

2.d.3 Biological systems are 

affected by disruptions to 

their dynamic homeostasis. 

 

Ch28/Sec4/pg544-550; 

Ch30/Sec1/pg582- 

Ch30/Sec6/pg600 

- Acid Rain  

- Greenhouse gases and global warming  

- Graphs showing atmospheric CO2 

increases  

- Polar melting  

- Sea Turtles Endangered  

 

2.d.4 Plants and animals have 

a variety of chemical defenses 

against infections that affect 

dynamic homeostasis. 

 

Ch36/Sec1/pg692- 

Ch36/Sec9/pg710 

- Table of innate and adaptive immune 

response to invasion  

- Table of body’s cellular defense against 

disease  

- Flesh Eating Bacteria  

- The inflammatory response  

- Discovery of vaccines  

 

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.  

 

Ch42/Sec1/pg814- 

Ch42/Sec6/pg831;  

Ch44/Sec1/pg866- 

Ch44/Sec6/pg882; 

Ch45/Sec1/pg886- 

Ch45/Sec2/pg895 

- Homeobox genes 

- Egg cytoplasm control of development  

- Development from zygote to birth  

- Function of the placenta  

2.e.2 Timing and coordination 

of physiological events are 

regulated by multiple 

mechanisms.  

 

Ch37/Sec1/pg714- 

Ch37/Sec3/pg730 ; 

Ch38/Sec1/pg734-

Ch38/Sec5/pg755   

- Mammalian endocrine glands and 

hormones  

- Hypothalamus pituitary system  

- Oxytocin and breastfeeding  

- Feedback in thyroid function  

 

2.e.3: Timing and 

coordination of behavior are 

regulated by various 

mechanisms and are 

important in natural selection. 

Ch25/Sec1/pg465-

Ch25/Sec7/pg485 

- Trial and error learning in a toad  

- Habituation in sea anemone  

- Genes and migratory behavior  

- Sexual displays in birds  

- Courtship of three-spined stickleback  
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Big Idea 3: Living systems store, retrieve, transmit and respond to information essential to 

life processes. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

3.a.1 DNA, and in some cases 

RNA, is the primary source of 

heritable information. 

 

Ch11/Sec1/pg201- 

Ch11/Sec5/pg215 

- Transformation in bacteria  

- Hershey-Chase experiment  

- Watson Crick Model of DNA structure  

- DNA replication  

- Myostatin Mutations  

 

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. 

 

Ch9/Sec1/pg145- 

Ch9/Sec10/pg170; 

Ch41/Sec2/pg804 

- Chromosome structure  

- Eukaryotic Cell cycle  

- Growth factor (cycling dependent kinases) 

stimulating cell division  

- Cancer results from disruptions in cell 

cycle control (oncogenes and tumor 

suppressor genes)  

 

3.a.3   The chromosomal basis 

of inheritance provides an 

understanding of the pattern 

of passage (transmission) of 

genes from parent to offspring 

 

Ch10/Sec1/pg174- 

Ch10/Sec11/pg196 

- X-linked color blindness  

- Sickle cell anemia  

- Nondisjunction and the disorders it causes  

- Muscular dystrophy  

3.a.4  The inheritance pattern 

of many traits cannot be 

explained by simple 

Mendelian genetics.  

 

Ch10/Sec5/pg182-183;  

Ch10/Sec8/pg186- 189 

- Crossing over and recombination on 

homologous chromosomes  

- Sex-linked genes reside on sex 

chromosomes (X in humans)  

- Polygenic inheritance (skin color) 

 

3.b.1   Gene regulation results 

in differential gene 

expression, leading to cell 

specialization.   

 

Ch12/Sec1/pg218-

Ch12/Sec5/pg236 

- One gene, One protein  

- Transcription of mRNA from DNA 

- RNA processing (splicing, adding cap and 

tail)  

- Translation of proteins (Ch12/Sec3/pg228) 

- Regulation of the lactose operon 

- Inactivation of the X chromosome  

 

3.b.2   A variety of 

intercellular and intracellular 

signal transmissions mediate 

gene expression. 

Ch12/Sec1/pg218-

Ch12/Sec5/pg236 

- RNA interference in gene expression in 

petunias  

- Regulation of lactose operon  

- Androgen insensitivity in males  

- Cystic fibrosis  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

3.c.1  Changes in genotype 

can result in changes in 

phenotype.  

Ch10/Sec3/pg176- 

Ch10/Sec11/pg196 

- Polygenic inheritance (skin color)  

- Sickle cell anemia  

- Nondisjunction and the disorders it causes  

- Muscular dystrophy  

 

3.c.2   Biological systems 

have multiple processes that 

increase genetic variation. 

 

Ch9/Sec10/pg168-170 No illustrative examples listed in 

Curriculum Framework.  

3.c.3  Viral replication results 

in genetic variation, and viral 

infection can introduce 

genetic variation into the 

hosts.  

 

Ch13/Sec2/pg243; 

Ch19/Sec4/pg363-368 

- Bacteriophage  

- Virus replication  

- Prions  

3.d.1  Cell communication 

processes share common 

features that reflect a shared 

evolutionary history.  

 

Ch5/Sec3/pg92-93 - Gap junctions  

- Plasmodesmata between plant cells that 

allow material to be transported from cell to 

cell  

3.d.2 Cells communicate with 

each other through direct 

contact with other cells or 

from a distance via chemical 

signaling.  

Ch37/Sec1/pg714-

Ch37/Sec2/pg-718; 

Ch38/Sec2/pg735-741; 

Ch45/Sec3/pg896-898 

- Table of how cells communicate  

- Actions of peptide hormones on a target 

cell  

- Hypothalamus/Pituitary system  

- Pancreas and glucose levels  

3.d.3 Signal transduction 

pathways link signal reception 

with cellular response.  

 

NA  

3.d.4  Changes in signal 

transduction pathways can 

alter cellular response.    

 

NA  

3.e.1  Individuals can act on 

information and communicate 

it to others.  

Ch25/Sec1/pg465- 

Ch25/Sec6/pg485 

- Visual signaling in wolves  

- Migration patterns  

- Chemical communication in termites  

- Bee dances  

- Courtship of three-spined stickleback  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

3.e.2   Animals have nervous 

systems that detect external 

and internal signals, transmit 

and integrate information, and 

produce responses.  

Ch25/Sec1/pg465-468; 

Ch38/Sec1/pg734-

Ch38/Sec5/pg755; 

Ch39/Sec1/pg759-

Ch39/Sec6/pg770; 

Ch40/Sec1/pg775-

Ch40/Sec6/pg789 

- Stimulus intensity coded by action 

potential frequency  

- Nervous system organization  

- Comparison of vertebrate brains  

- Cerebral cortex  

-Functions of brain regions  

- Right and left cerebral hemispheres in 

humans  

 

 

 

 

 

Big Idea 4: Biological systems interact, and these systems and their interactions possess 

complex properties. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

4.a.1 The subcomponents of 

biological molecules and their 

sequence determine the 

properties of that molecule. 

 

Ch2/Sec1/pg21- 

Ch2/Sec3/pg33; 

Ch3/Sec1/pg36- 

Ch3/Sec6/pg52 

 

No illustrative examples listed in 

Curriculum Framework.  

4.a.2 The structure and 

function of subcellular 

components, and their 

interactions, provide essential 

cellular processes. 

 

Ch4/Sec1/pg56- 

Ch4/Sec4/pg74; 

Ch5/Sec1/pg78- 

Ch5/Sec3/pg94;  

 

No illustrative examples listed in 

Curriculum Framework. 

4.a.3 Interactions between 

external stimuli and regulated 

gene expression result in 

specialization of cells, tissues 

and organs. 

Ch12/Sec5/pg231-236 No illustrative examples listed in 

Curriculum Framework.  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

4.a.4 Organisms exhibit 

complex properties due to 

interactions between their 

constituent parts. 

 

Ch19/Sec1/pg356- 

Ch19/Sec2/pg360; 

Ch20/Sec1/pg371- 

Ch20/Sec2/pg383; 

Ch21/Sec1/pg386- 

Ch21/Sec5/pg401; 

Ch22/Sec1/pg404- 

Ch22/Sec4/pg418; 

Ch23/Sec1/pg421- 

Ch23/Sec3/pg443; 

Ch24/Sec1/pg447- 

Ch24/Sec3/pg461; 

Ch31/Sec2/pg608-615 

 

- Life cycle of malaria  

- Life cycle of moss  

- Life cycle of flowering plant  

- Cnidocytes in Cnidarians  

- Anatomy of an annelid  

 

 

4.a.5 Communities are 

composed of populations of 

organisms that interact in 

complex ways. 

 

Ch27/Sec1/pg512- 

Ch27/Sec7/pg527 

- Graph of competitive exclusion  

- Resource partitioning in warblers  

- Prey mimicking predator  

- Parasitic ants  

- Primary Succession  

 

4.a.6 Interactions among 

living systems and with their 

environment result in the 

movement of matter and 

energy. 

 

Ch19/Sec3/pg360-362; 

Ch28/Sec1/pg533- 

Ch28/Sec4/pg550 

No illustrative examples listed in 

Curriculum Framework.  

4.b.1 Interactions between 

molecules affect their 

structure and function. 

 

Ch2/Sec1/pg21- 

Ch2/Sec3/pg33; 

Ch3/Sec1/pg36- 

Ch3/Sec6/pg52;  

 

No illustrative examples listed in 

Curriculum Framework.  

4.b.2 Cooperative interactions 

within organisms promote 

efficiency in the use of energy 

and matter. 

 

Ch6/Sec3/pg101- 

Ch6/Sec5/pg109; 

Ch43/Sec1/pg837-

Ch43/Sec10/pg862 

- Inhibition in enzymes  

- Human enzyme function  

- Structure of a dicot leaf  

- Mineral and water uptake by roots  

4.b.3 Interactions between 

and within populations 

influence patterns of species 

distribution and abundance. 

 

Ch19/Sec3/pg360-362; 

Ch26/Sec3/pg499-501 

- Survivorship curves  

 

4.b.4 Distribution of local and 

global ecosystems changes 

over time. 

 

Ch29/Sec1/pg554-

Ch29/Sec4/pg577 

- The ozone hole  

- Air circulation on Earth  

- Effect of rainfall on habitats  

- Coffee plantation and diversity  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

4.c.1 Variation in molecular 

units provides cells with a 

wider range of functions. 

 

Ch3/Sec1/pg36- 

Ch3/Sec6/pg52;  

 

- Different carbohydrates based on sequence 

and type of monosaccharides  

- Lipids differ based on arrangement  

- Levels of protein structure  

 

4.c.2 Environmental factors 

influence the expression of 

the genotype in an organism. 

 

 Ch10/Sec8/pg186-189 - Skin color in humans  

- Fur color in Siamese cats  

4.c.3 The level of variation in 

a population affects 

population dynamics. 

 

Ch26/Sec1/pg489- 

Ch26/Sec4/pg508; 

Ch27/Sec1/pg512- 

Ch27/Sec7/pg527 

- Red tide algae  

- Exponential growth in whooping cranes  

- Carrying capacity and reindeer  

- Gypsy moths and scramble competition  

- Batesian mimicry in snakes  

 

4.c.4 The diversity of species 

within an ecosystem may 

influence the stability of the 

ecosystem. 

Ch27/Sec1/pg512- 

Ch27/Sec7/pg527; 

Ch28/Sec1/pg533- 

Ch28/Sec4/pg550 

 

No illustrative examples listed in 

Curriculum Framework. 

 

Sections of the text book that do not have to be covered in an AP Biology course: 

 

The sections that are not covered will depend on which illustrative examples the teacher chooses. 

Some examples include: Ch1/Sec1/pg2-8; Ch1/Sec4/pg14-15; Ch13/Sec1/pg241; 

Ch13/Sec3/pg244-Ch13/Sec7/pg261; Ch18/Sec4/pg351-352; Ch41/Sec1/pg793 

Ch41/Sec2/pg804; Ch41/Sec3/pg806-810 
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