AP Framework Correlations for Biological Science, 3rd Edition 

Big Idea 1: The process of evolution drives the diversity and unity of life.
	Essential knowledge
	Chapters / sections / Pages


	 1.a.1 Natural selection is a major mechanism of evolution 


	Ch1 / Sec2 / pgs 4-6 
Ch24 / Sec1 / pgs 482-484

Ch24 / Sec5 / pgs 495-500 



	 1.a.2 Natural selection acts on phenotypic variations in populations. 


	 Ch24 / Sec3 / pgs 490-491 

Ch24 / Sec5 / pgs 495-500 
Ch25 / Sec2 /pgs 508-511


	 1.a.3 Evolutionary change is also driven by random processes. 


	Ch25 / Sec1 / pgs 504-508 
Ch25 / Sec3 / pgs 511-514

Ch25 / Sec6 / pgs 518 -524 



	 1.a.4 Biological evolution is supported by scientific evidence from many disciplines, including mathematics. 


	Ch24 / Sec2 / pgs 484-489 
Ch4 / Sec4 / pgs 77-79 

Ch25 / Sec1 / pgs 504-508 



	 1.b.1 Organisms share many conserved core processes and features that evolved and are widely distributed among organisms today. 


	Ch1 / Sec3 / pgs 6-10 
Ch26 / Sec1  /pgs 527-531 



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


	 Ch1 / Sec3 / pgs 6-10 
 Ch27 / Sec1 / pgs 543-548 



	1.c.1 Speciation and extinction have occurred throughout the Earth’s history. 


	Ch27 / Sec2 / pgs 548-553 
Ch27 / Sec5 / pgs 560-564 



	1.c.2 Speciation may occur when two populations become reproductively isolated from each other. 


	Ch26 / sec2 / pgs 531-533
Ch26 / Sec4 /pgs 537-541 



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


	Ch27 / Sec2 / pgs 548-553 

Ch27 / Sec4 / pgs 558-560 



	1.d.2 Scientific evidence from many different disciplines supports models of the origin of life. 


	Ch27 / Sec2 / pgs 548-553 
Ch27 / Sec3 / pgs554-557 



	2.a.1 All living systems require constant input of free energy. 


	Ch9 / Sec1 / pgs 171-175 



	2.a.2 Organisms capture and store free energy for use in biological processes. 


	Ch9 / Sec1 / pgs 171-175
Ch9 / Sec8 / pgs 194-195 
Ch10 / Sec1 / pgs 199-201
Ch10 / Sec4 / pgs 213-219 



	2.a.3 Organisms must exchange matter with the environment to grow, reproduce, and maintain organization.
	Ch9 / Sec8 / pgs 194-195 



	2.b.1 Cell membranes are selectively permeable due to their structure.
	Ch6 / Sec2 / pgs 99-104
Ch6 / Sec4 / pgs 107-116

	2.b.2 Growth and dynamic homeostasis are maintained by the constant movement of molecules across membranes.
	Ch6 / Sec3 / pgs 105-107

	2.b.3 Eukaryotic cells maintain internal membranes that partition the cell into specialized regions.
	Ch7 / Sec1 / pgs 120-134


	2.c.1 Organisms use negative feedback mechanisms to maintain their internal environments and respond to external environmental changes. 


	Ch11 / Sec3 / pgs 233-237
Ch17 / Sec3 / pgs 358-361 
Ch41 / Sec4 / pgs 925-926
Ch41 / Sec5 / pgs 926-931 
Ch48 / Sec4 / pgs 1090-1096 



	2.c.2 Organisms respond to changes in their external environments. 


	Ch29 / Sec3 / pgs 603-615 
Ch32 / Sec3 / pgs 698-706 
Ch33 / Sec3 / pgs 721-727 
Ch37 / Sec3 / pgs 827-828 



	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 


	NA **nothing specifically addresses this, however all chapter regarding diversity on the planet (Chapters: 28, 29, 30, 31, 32, 33, 34, 52, 53, 54) relate to the standard 



	2.d.2 Homeostatic mechanisms reflect both common ancestry and divergence due to adaptation in different environments.
	Ch21 / Sec4 / pgs 447-448 
Ch36 / Sec1 / pgs 792-799
Ch41 / Sec4 / pgs 925-926
Ch41 / Sec5 / pgs 926-931
Ch43 / Sec4 / pgs 973-976


	2.d.3 Biological systems are affected by disruptions to their dynamic homeostasis. 


	Ch11 / Sec4 / pgs  237-240
Ch50 / Sec4 / pgs 1139-1143
Ch54 / Sec3 / pgs 1238-1241
Ch55 / Sec3 / pgs 1249-1256


	2.d.4 Plants and animals have a variety of chemical defenses against infections that affect dynamic homeostasis. 


	Ch39 / Sec6 / pgs 882-889
Ch49 / Sec1 / pgs 1105-1108


	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. 


	Ch21 / Sec1 / pgs 435-438
Ch21 / Sec4 / pgs 447-448
Ch22 / Sec1 / pgs 452-454
Ch22 / Sec5 / pgs 462-465


	2.e.2 Timing and coordination of physiological events are regulated by multiple mechanisms.
	Ch40 / Sec1 / pgs 893-896
Ch40 / Sec4 / pgs 905-910
Ch41 / Sec3 / pgs 921-924
Ch42 / Sec1 / pgs 935-937
Ch42 / Sec4 / pgs 945-954
Ch43 / Sec1 / pgs 958-961
Ch43 / Sec4 / pgs 973-976
Ch44 / Sec1 / pg 979
Ch44 / Sec5 / pgs 994-1003
Ch45 / Sec1 / pgs 1007-1012
Ch45 / Sec4 / pgs 1022-1027
Ch46 / Sec1 / pgs 1031-1032
Ch46 / Sec5 / pgs 1045-1051
Ch47 / Sec1 / pgs 1055-1060
Ch47 / Sec4 / pgs 1072-1076
Ch48 / Sec1 / pgs 1080-1083
Ch48 / Sec5 / pgs 1096-1101
Ch49 / Sec1 / pgs  1105-1108


	2.e.3 Timing and coordination of behavior are regulated by various mechanisms and are important in natural selection.
	Ch51 / Sec1 / pgs 1150-1154
Ch51 / Sec6 / pgs 1167-1170


	3.a.1 DNA, and in some cases RNA, is the primary source of heritable information. 


	Ch14 / Sec1 / pgs 296-299
Ch14 / Sec2 / pgs 299-302
Ch14 / Sec5 / pgs 310-313
Ch15 / Sec1 / pgs 317-318
Ch16 / Sec1 / pgs 330- 333
Ch16 / Sec2 / pgs 333-337
Ch16 / Sec5 / pgs 342- 346            

Ch16 / Sec6 / pgs 347-349

	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.
	Ch11 / Sec1 / pgs 223-227
Ch11 / Sec4 / pgs 237-240
Ch12 / Sec1 / pgs 244-253
Ch12 / Sec4 / pgs 260-262


	3.a.3 The chromosomal basis of inheritance provides an understanding of the pattern of passage (transmission) of genes from parent to offspring.
	Ch13 / Sec1 / pgs 265-272
Ch13 / Sec6 / pgs 286-289


	3.a.4 The inheritance pattern of many traits cannot be explained by simple Mendelian genetics.
	Ch13 / Sec5 / pgs 281-286


	3.b.1 Gene regulation results in differential gene expression, leading to cell specialization.
	Ch17 / Sec1 / pgs 353-355
Ch17 / Sec4 / pgs 362-364
Ch18 / Sec1 / pgs 371-372
Ch18 / Sec6 / pgs 384-386

	3.b.2 A variety of intercellular and intracellular signal transmissions mediate gene expression.
	Ch13 / Sec5 / pgs 281-286
Ch18 / Sec1 / pgs 371-372
Ch18 / Sec6 / pgs 384-386
Ch19 / Sec1 / pgs 390-395
Ch19 / Sec6 / pgs 409-412
Ch21 / Sec3 / pgs 440-447

	3.c.1 Changes in genotype can result in changes in phenotype.
	Ch19 / Sec1 / pgs 390-395
Ch19 / Sec5 / pgs 405-409
Ch19 / Sec6 / pgs 409-412


	3.c.2 Biological systems have multiple processes that increase genetic variation.
	Ch12 / Sec2 / pgs 254-258


	3.c.3 Viral replication results in genetic variation, and viral infection can introduce genetic variation into the hosts. 


	Ch35 / Sec2 / pgs 772-782
Ch35 / Sec4 / pgs 786-789


	3.d.1 Cell communication processes share common features that reflect a shared evolutionary history.
	Ch8 / Sec1 / pgs 151-154
Ch8 / Sec3 / pgs 161-168
Ch21 / Sec3 / pgs 440-447 
Ch39 / Sec1 / pgs 858-860
Ch45 / Sec1 / pgs 1007-1012
Ch45 / Sec3 / pgs 1018-1022

	3.d.2 Cells communicate with each other through direct contact with other cells or from a distance via chemical signaling. 


	Ch8 / Sec1 / pgs 151-154
Ch8 / Sec3 / pgs 161-168
Ch21 / Sec3 / pgs 440-447
Ch39 / Sec1 / pgs 858-860
Ch45 / Sec1 / pgs 1007-1012
Ch45 / Sec3 / pgs 1018-1022

	3.d.3 Signal transduction pathways link signal reception with cellular response. 


	Ch8 / Sec3 / pgs 161-168
Ch39 / Sec1 / pgs 858-860
Ch39 / Sec6 / pgs 882-889


	3.d.4 Changes in signal transduction pathways can alter cellular response. 


	Ch8 / Sec3 / pgs 161-168
Ch39 / Sec1  / pgs 858-860
Ch39 / Sec6 / pgs 882-889


	3.e.1 Individuals can act on information and communicate it to others. 


	Ch45 / Sec4 / pgs 1022-1027
Ch46 / Sec1 / pgs 1031-1032
Ch46 / Sec5 / pgs 1045-1051
Ch51 / Sec1 / pgs 1150-1154
Ch51 / Sec6 / pgs 1167-1170


	3.e.2 Animals have nervous systems that detect external and internal signals, transmit and integrate information, and produce responses. 


	Ch32 / Sec3 / pgs 698-706
Ch45 / Sec1 / pgs 1007-1012
Ch45 / Sec4 / pgs 1022-1027
Ch46 / Sec1 / pgs 1031-1032
Ch46 / Sec5 / pgs 1045-1051

	4.a.1 The subcomponents of biological molecules and their sequence determine the properties of that molecule. 


	Ch2 / Sec1 / pgs 19-25
Ch2 / Sec4 / pgs 38-40
Ch3 / Sec2 / pgs 45-46
Ch3 / Sec5 / pgs 58-65
Ch4 / Sec1 / pgs 68-71
Ch4 / Sec4 / pgs 77-79
Ch5 / Sec1 / pgs 83-84
Ch5 / Sec3 / pgs 89-92
Ch6 / Sec1 / pgs 96-99
Ch6 / Sec4 / pgs 107-116

	4.a.2 The structure and function of subcellular components, and their interactions, provide essential cellular processes.
	Ch7 / Sec1 / pgs 120-134
Ch7  /Sec4 / pgs 141-147


	4.a.3 Interactions between external stimuli and regulated gene expression result in specialization of cells, tissues and organs.
	Ch21 / Sec2 / pgs 438-440
Ch21 / Sec3 / pgs 440-447
Ch22 / Sec3 / pgs 457-459
Ch22 / Sec5 / pgs 462-465


	4.a.4 Organisms exhibit complex properties due to interactions between their constituent parts.
	Ch41 / Sec2 / pgs 916-921


	4.a.5 Communities are composed of populations of organisms that interact in complex ways.
	Ch50 / Sec1 / pgs 1126-1127
Ch52 / Sec1 / pgs 1174-1177
Ch52 / Sec4 / pgs 1190-1193
Ch53 / Sec1 / pgs 1196-1209
Ch53 / Sec4 / pgs 1217-1219


	4.a.6 Interactions among living systems and with their environment result in the movement of matter and energy. 


	Ch54 / Sec1 / pgs 1223-1230
Ch54 / Sec2 / pgs 1230-1237


	4.b.1 Interactions between molecules affect their structure and function. 


	Ch2 / Sec1 / pgs 19-25
Ch2 / Sec4 / pgs 38-40
Ch3 / Sec4 / pgs 52-58
Ch3 / Sec5 / pgs 58-65
Ch4 / Sec2 / pgs 71-75
Ch4 / Sec3 / pgs 76-77
Ch5 / Sec2 / pgs 84-89
Ch5 / Sec3 / pgs 89-92
Ch6 / Sec1 / pgs 96-99
Ch6 / Sec2 / pgs 99-105


	4.b.2 Cooperative interactions within organisms promote efficiency in the use of energy and matter. 


	Ch36 / Sec2 / pgs 800-807
Ch36 / Sec3 / pgs 807-810
Ch37 / Sec1 / pgs 814-818
Ch37 / Sec4 / pgs 828-834
Ch38 / Sec1 / pgs 838-841
Ch38 / Sec5 / pgs 851-854
Ch42 / Sec3 / pgs 941-945
Ch42 / Sec4 / pgs 945-954
Ch44 / Sec3 / pgs 981-988
Ch44 / Sec5 / pgs 994-1003


	4.b.3 Interactions between and within populations influence patterns of species distribution and abundance.
	Ch52 / Sec1 / pgs 1174-1177
Ch52 / Sec4 / pgs 1190-1193


	4.b.4 Distribution of local and global ecosystems changes over time. 


	Ch50 / Sec2 / pgs 1127-1132
Ch50 / Sec5 / pgs 1143-1146


	4.c.1 Variation in molecular units provides cells with a wider range of functions.
	Ch3 / Sec4 / pgs 52-58
Ch4 / Sec3 / pgs 76-77
Ch4 / Sec4 / pgs 77-79
Ch5 / Sec2 / pgs 84-89
Ch5 / Sec3 / pgs 89-92
Ch6 / Sec2 / pgs 99-105


	4.c.2 Environmental factors influence the expression of the genotype in an organism.
	Ch13 / Sec5 / pgs 281-286


	4.c.3 The level of variation in a population affects population dynamics. 


	Ch52 / Sec1 / pgs 1174-1177
Ch52 / Sec3 / pgs 1182-1190

	4.c.4 The diversity of species within an ecosystem may influence the stability of the ecosystem. 


	Ch55 / Sec1 / pgs 1245-1248
Ch55 / Sec4 / pgs 1256-1260

	
	

	
	


Big Idea 2: Biological systems utilize free energy and molecular building blocks to grow, to reproduce and to maintain dynamic homeostasis.
	Big Idea 3: Living systems store, retrieve, transmit and respond to information essential to life processes.


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


	
	

	
	


