AP Biology Course Description and Schedule




Doug Dahms


Text: Biology, 8th Edition by Solomon, Berg, and Martin

	Area
	Ch

in 

Text
	Pages in Text
	Assessment
	Labs & Activities
(required by AP curriculum)
	Targeted Complet-ion Date

	Summer work
	Ecology

     1. population dynamics, biotic potential, limiting factors

     2. ecosystem and community dynamics: energy flow, productivity, species interactions, succcession, biomes

     3. biogeochemical cycles

Big idea 1: The process of evolution drives the diversity and unity of life.
	52
53
54
55
56
	1126-1145
1146-1165
1166-1188
1189-1211
1212-1234
	Ecology Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Dissolved Oxygen and Aquatic Primary Productivity

Student designed lab dealing with effects of depth, pollution, or algal blooms on productivity

Students will design a model of a biome that demonstrates knowledge of  biological processes and concepts across scales. Class presentations will demonstrate their knowledge of understanding.

Pose the following question to students: In order to improve species richness, you decide to add phosphate to a pond. How might you determine how much phosphate to add in order to avoid eutrophication? Students will prepare a visual on whiteboards and present their thinking to the class.
	(7 days)

	I.  Molecules and Cells
	A. Chemistry of Life

     1. atoms, molecules, bonding, pH, water

     2. carbon, functional groups

     3. carbohydrates, lipids, proteins, nucleic acids

     4. chemical reactions, free energy changes, equilibrium

     5. enzymes, coenzymes, cofactors, rates of activity, regulation

Big idea 2: Biological systems utilize free energy and molecular building blocks to 

grow, to reproduce and to maintain dynamic homeostasis.
	2

3
	25-44
45-72
	Biochem Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Microscope Lab-review and demonstrate proper use of microscope and slide preparation
Measurement Lab-review mass, volume, length, units, tools to measure, significant figures, sci. notation
Diffusion and Osmosis: Student designed lab on effects of different types of potatoes on diffusion rates
Diffusion and Osmosis Lab Inquiry. A demonstration using dialysis tubing (model) will allow students to make observations and to provide evidence for the diffusion of molecules; students set up an experiment regarding osmosis and concentration gradients after hypothesizing the outcome; data collection, calculations of percent change, graphing percent change in mass of dialysis bags of varying sucrose molarities placed in water, and analysis of the data will follow. All work will be kept in the laboratory research notebook.
Enzymes Catalysis: Student designed lab on enzymatic rates
	 (17 days)

	
	B. Cells

     1. pro- vs. eukaryotic cells

     2. plant vs. animal cells

     3. cell membrane structure and function

     4. organelles, motility, and cytoskeleton

Big idea 3: Living systems store, retrieve, transmit and respond to information 

essential to life processes.
	4

5
	73-105
106-133
	Cell Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Cell Size Lab- Students will compare surface area to volume ratios and the effects on movement across the cell membrane.  They will design different cell shapes to see their effects on SA/V
THE EVOLUTION OF THE CELL: <http://learn.genetics.utah.edu> The 

endosymbiotic theory explains how relatives of ancient bacteria ended up in modern-day cells. A whole class discussion is used to analyze the endosymbiotic theory, encouraging students to question how prokaryotes can carry on energy transfer processes without true membrane bound organelles. Students are given 5 minutes to write a conclusion to the discussion on a post-it note for posting on their way out of class.
	 (14 days)

	
	C. Cellular Energetics

     1. cell communication
     2. ATP, energy transfer, coupled reactions, chemiosmosis

     3. Photosynthesis

     4. glycolysis, fermentation, aerobic respiration

Big idea 2: Biological systems utilize free energy and molecular building blocks to 

grow, to reproduce and to maintain dynamic homeostasis.
	6

7

8

9
	134-151
152-170
171-190
191-210


	ATP/Redox/Enzyme Test

Respiration Test

Photosynthesis Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Plant Pigments and Photosynthesis: Student designed lab on plant pigments in color changing leaves, how to extract them and their light wave frequency absorption rates
Cell Respiration-Students will use respirometers and design experiment to determine the relative respiration rates of germinating and non germinating seeds and the effects of temperature on the rates.
Animal Respiration Lab: student designed lab comparing endo and ectotherms and their respiration rates and effects of temperature on them.
	 (22 days)

	II.  Heredity and Evolution
	A. Heredity

     1. mitosis and meiosis, chromosomes

     2. Mendelian genetics

     3. inheritance patterns: chromosomes, genes, alleles, interactions

Big idea 3: Living systems store, retrieve, transmit and respond to information 

essential to life processes.
	10

11
	211-233
234-259
	Genetics Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Mitosis and Meiosis; student prepared slides of various root tips and comparison of speed of growth and develoment
Genetics of Drosophila: students may perform various crosses of different traits in fruit flies to determine mode of inheritance
Knowing the % of each color in packages of M&M’s, as published by the packaging company, students will count the colors in packages and apply the null hypothesis concept and Chi Square calculations on the data.
	 (18 days)

	
	B. Molecular Genetics

     1. DNA structure and replication

     2. eukaryotic chromosome structure, nucleosomes, transposable elements

     3. RNA: transcription, translation, mRNA editing

     4. regulation of gene expression

     5. mutations

     6. recombinant DNA, cloning, hybridization, DNA sequencing

     7. DNA and RNA viruses

     8. Human genome

Big idea 3: Living systems store, retrieve, transmit and respond to information 

essential to life processes.
	12

13

14

15

16

17
	260-278
279-303
304-321
322-345
346-367
368-389
	DNA and RNA Test

Molecular Genetics and Mutations Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Molecular Biology

Human Traits Lab- students will examine a variety of human traits inherited by simple dominance and using their parents and siblings phenotypes attempt to determine their own genotypes.
DNA extraction Lab-students will extract DNA from their own cheek cells
DNA Fingerprinting Lab- Students will use DNA fingerprinting samples and VNTR’s to attempt to solve paternity suits in hypothetical cases.
PCR Lab- students will extract DNA from Doritos Corn chips and attempt to see if they are using GM corn by using PCR reactions to magnify DNA and running electrophoresis gels for comparison.
	 (27 days)

	
	C. Evolutionary Biology

     1. origin of life

     2. evidence of evolution

     3. natural selection

     4. Hardy-Weinberg principle, factors affecting allelic frequencies

     5. speciation: isolating mechanisms, sympatry, allopatry, adaptive radiation

     6. patterns of evolution, gradualism, punctuated equilibrium

     7. primate evolution

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

	18
19
20
21
22
	390-411
412-427
428-446
447-465
466-481
	Evolution Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Population Genetics and Evolution: 
NOVA; PBS video: “What Darwin Never Knew.” This video will be utilized in conjunction with whole class discussions to take a look at Charles Darwin’s observations and conclusions and how modern day molecular biology is confirming what Darwin documented.
A Quick Review of Hardy-Weinberg Population Genetics. Alternatively, present students with Hardy-Weinberg problems from a variety of resources. Students apply the Hardy-Weinberg equation to determine frequencies of phenotypes and alleles. Students pick trait they wish to use in carrying out experiment and compare to real world data
Constructing a Phylogenetic Tree Using DNA Sequence Data Simulation: <http://www.accessexcellence.org/AE/> Students exchange the “ancestral DNA” with random mutations over time and make divergences into different evolutionary lines. A phylogenetic tree is constructed. Then, in a second part, students construct a phylogenetic tree of another group based strictly on 

nucleotide sequences of present-day organisms.
Chi Square Lab-Students use dihybrid crosses in corn to count and see whether data fits chi square analysis.

	 (17 days)


	III.  Organisms and Populations
	A. Diversity of Organisms

     1. principles of taxonomy

     2. survey of viruses and bacteria

     3. protista

     5. fungi
	23
24
25
26
	482-499
500-529
530-554
555-580
	Taxonomy/virus/bacteria/ protist/fungus Test

Chapter Review Homework

Vocab Quizzes
	Working with cladograms and phylogenetic trees: given groups of organisms and some of their distinguishing characteristics, students will construct a cladogram and properly interpret and analyze it in terms of how it shows common ancestry.
	 (7 days)

	
	B. Structure and Function of Plants and Animals

     1. plant diversity

     2. structure and physiology of vascular plants

     3. seed formation, germination, growth

     4. plant hormones and response to stimuli

     5. phylogeny and survey of acoelomate, pseudocoelomate, protostome and deuterostome phyla

     6. structure and function of tissues, organs, and systems, homeostasis and immune response

     7. gametogenesis, fertilization, embryogeny, development

     8. animal behavior

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

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
	27
28
32
33
34
35
36
37
29
30
31
38
39
40
41
42
43
44
45
46
47
48
49
50
51
	581-599
600-618
698-714
715-730
731-747
748-766
767-788
789-806
619-639
640-666
667-697
807-826
827-844
845-864
865-892
893-918
919-943
944-969
970-988
989-1010
1011-1027
1028-1050
1051-1079
1080-1100
1101-1125
	Plant classification Test

Plant structure and function Test

Animal classification test

Tissue/Organ/System Structure and function Test

Animal Behavior Test

Chapter Review Homework

Vocab Quizzes

Lab Data and Questions
	Transpiration; students will design experiments to test the effects of different factors on rates of transpiration
Research: Can stem cell-based therapy be used in brain and spinal cord injuries? Students will prepare presentations of their findings and responses to questions such as: Should embryonic stem cell research continue to be permitted? Should it be supported by government funding? Do the origins of embryonic stem cell lines make a difference?
Physiology of the Circulatory System: students will design an experiment to determine the effects of age, smoking, or exercise on blood pressure and heart rates
 Behavior: Habitat Selection: students will design and carry out  habitat selection experiments using different variables and explaining each 
	 (15 days plants)

 (20 days animals)

	
	
	
	
	
	
	

	
	
	
	
	
	

	Review for AP Exam
	
	
	
	
	1 day & Sunday

	Post Test Activities

1. Thermophilic Bacteria and Centralia
	
	
	Students will be evaluated on there experimental design and write-up
	Students will design and carry out experiment to determine if thermophilic bacteria are present in the hot soils of Centralia.  They will research all prior work done by other scientists on the thermophilic bacteria present here and copare it to thermophilic bacteria found throughout the world.  Class discussion about whether the thermophiles were here all along or have just developed since the subterranean fires will be based on research.
	 (6 days)

	Final Exams
	
	
	
	
	


