AP® Biology
Course Overview

This college level course involves a rigorous treatment of biology as outlined by the College Board.  Extensive student investigations supplement the required content of the curriculum with hands on experiences and opportunities for logical scientific thinking.  The wide range of topics are connected through reference to the eight major themes of the AP Biology Curriculum during the year.  In addition, topics are further connected to each other through constant reference to the overlying theme of evolution.  
The AP Biology course meets 7 periods per week.  Three days of the week are single periods for lecture and class activities.  Two days per week consist of double period classes which are used for lab activities.  After accounting for school activities and testing restrictions, the students spend about 40% of instructional time engaged in hands-on laboratory work.
Texts

Campbell, Neil A., J. Reese.   Biology, 7th edition (2005)  Prentice Hall
AP Biology Lab Manual, The College Board
Preston, Richard. The Demon in the Freezer:  a true story.  New York:  Ballantine Books, 
2002.
Evaluation
Students are graded using a variety of instructional evaluations.  Each unit consists of several quizzes and a comprehensive unit test.  Labs which are performed in conjunction with unit chapters are also included in the marking period grade.  Throughout the year, other class activities and projects are included in the grading process.  

Course Planner

	Unit
	Topic
	Readings
	Timeline

	Intro 
	Framework for the Study of Biology
	The Demon in the Freezer, Richard Preston
	*Summer

	1
	Biochemistry
	Campbell Chapters 3, 4, & 5
	September

	2
	Cells
	Campbell Chapters 6, 7, & 11
	September

	3
	Cellular Energetics
	Campbell Chapters

8, 9, & 10
	October

	4
	Cellular Reproduction
	Campbell Chapters

12 & 13
	October

	5
	Classical Genetics
	Campbell Chapters 14 & 15
	November

	6
	Molecular Genetics and Biotechnology
	Campbell Chapters 16, 17, 18, 19, & 20
	November -  December

	7
	Evolution
	Campbell Chapters 22, 23, 24, 25, & 26
	** Independent Assignment

	Mid-Term
	Units 1 - 7
	Units 1 - 7 readings
	January

	8
	Diversity of Organisms
	Campbell Chapters 27, 28, 29, 30, 31, 32, 33, & 34
	January

	9
	Plants - Structure & Function
	Campbell Chapters 35, 36, 37, 38, & 39
	February

	10
	Animals - Structure & Function
	Campbell Chapters 40, 41, 42, 43, 44, 45, 46, 47, & 48
	March – April

	11
	Ecology
	Campbell Chapters 50, 52, 53, 54, & 55
	** Independent Assignment

	Final
	Units 8 - 11
	Units 8 – 11 readings
	June


*  The summer reading activity gives students the opportunity to read about the process of science and further their understanding of the ways in which science is not the answer to a problem, but instead a tool to be used in problem solving.  The Demon in the Freezer takes students on a journey through the eradication of smallpox.  Students read about the ways in which scientific information was utilized to plan an effective attack in eradicating smallpox.  After reading the book, students use this example and a New York Times news article about Polio to launch their own Polio eradication plan.  Independent research about Polio completed and a formal eradication proposal is created.  Students start AP Biology in September by presenting and defending their Polio eradication plans.  This assignment is then references throughout the year during various units.  These activities allow for students to understand that science is a process rather and an accumulation of facts as they must use the facts learned in the text, newspaper article, and independent research to create a realistic action plan.  This activity also allows for the emphasis of applications of biological knowledge and critical thinking to environmental and social concerns.  
** All independent assignments units will also include an in-class component.  The evolution and ecology units will be referenced in each of the other units throughout the year due to their relevancy to all other units studied.  In addition to the in-class discussion, there will be associated lab activities which will be complete in the class to supplement the independent portions of the units.   These activities allow for the emphasis of the recognition of evolution as the foundation of modern biological models and thought.  
In addition to the content topics listed in the course planner above, the eight major themes from the AP Biology Course Description will be discussed in relation to the units studied.  The course will introduce these eight themes at the beginning of the year when discussing the summer reading activity.  They will then be revisited and reflected upon in future units.  These eight major themes include:


Theme 1  -  Science as Process


Theme 2  -  Evolution


Theme 3  -  Energy Transfer


Theme 4  -  Continuity and Change


Theme 5  -  Relationship of Structure to Function


Theme 6  -  Regulation


Theme 7  -  Interdependence in Nature


Theme 8  -  Science, Technology, and Society
Unit Details

Unit 1  -  Biochemistry
· Water
· Organic molecules in organisms

Unit 2  -  Cells

· Prokaryotic & Eukaryotic cells

· Membranes

· Subcellular organization

Unit 3  -  Cellular Energetics

· Free energy changes

· Enzymes

· Coupled reactions

· Fermentation and cellular respiration

· Photosynthesis

Unit 4  -  Cellular Reproduction

· Cell cycle and its regulation

· Meiosis and gametogenesis

Unit 5  -  Classical Genetics

· Eukaryotic chromosomes

· Inheritance patterns

Unit 6  -  Molecular Genetics and Biotechnology

· RNA and DNA structure and function

· Gene regulation

· Mutation

· Viral structure and replication

· Nucleic acid technology and applications

Unit 7  -  Evolution

· Early evolution of life

· Evidence for evolution

· Mechanisms of evolution

Unit 8  -  Diversity of Organisms

· Evolutionary patterns

· Survey of the diversity of life

· Phylogenetic classification

· Evolutionary relationships

Unit 9  -  Plants – Structure & Function

· Plant reproduction, growth, and development

· Plant structural and physiological adaptations

· Plant responses to the environment

Unit 10 -  Animals – Structure & Function

· Animal reproduction, growth, and development

· Animal structural, physiological, and behavioral adaptations

· Animal response to the environment

Unit 11 -  Ecology
· Population dynamics

· Communities and ecosystems

· Global Issues
Lab Schedule ( to accompany course planner)

Unit 1  -  Biochemistry


Food Chemistry and Nutrition Lab -  NEO Science Kit (Fisher Scientific)


This lab investigates the major nutrients in common foods, including 


carbohydrates, protein, lipids, and vitamin C.  The students analyze and 


discuss balanced nutrition, digestion and absorption of food, caloric 


content, and the maintenance of good health.  

Unit 2  -  Cells


AP Lab 1  -  Diffusion and Osmosis


In this laboratory, students investigate the processes of diffusion and 


osmosis in a model of a membrane system.  They also investigate the 


effect of solute concentration on water potential as it relates to living plant 

tissues.

Unit 3  -  Cellular Energetics


AP Lab 2  -  Enzyme Catalysis



In this laboratory, students observe the conversion of hydrogen peroxide 


to water and oxygen by the enzyme catalase.  The then measure the 


amount of oxygen generated and calculate the rate of the enzyme-



catalyzed reaction.


AP Lab 4  -  Plant Pigments and Photosynthesis



In this laboratory, students will separate plant pigments using 



chromatography.  They measure the rate of photosynthesis in isolated 


chloroplasts.  The measurements techniques involved the reduction of the 


dye, DPIP.  The transfer of electrons during the light-dependent reactions 


of photosynthesis reduces DPIP, and it changes from blue to colorless. 


AP Lab 5  -  Cell Respiration



In this laboratory, students work with seeds that are living but dormant.  A 

seed contains an embryo plant and a food supply surrounded by a seed 


coat.  When the necessary conditions are met, germination occurs, and the 


rate of cellular respiration greatly increases.  In this laboratory, students 


will measure oxygen consumption during germination.  They measure the 


change in gas volume in respirometers containing either germinating or 


nongerminating peas.  In addition, the will measure the respiration of these 

peas at two different temperatures.
Unit 4  -  Cellular Reproduction


AP Lab 3  -  Mitosis and Meiosis



In this laboratory, students investigate the process of mitosis and meiosis.  


The first part is a study of mitosis.  They use prepared slides of onion root 


tips to study plant mitosis and to calculate the relative duration of the 


phases of mitosis in the meristem of root tissue.  Prepared slides of the 


whitefish blastula are used to study mitosis in animal cells and compare 


animal mitosis with plant mitosis.



The second part is a study of meiosis.  Students simulate the stages of 


meiosis by using chromosome models.  They study the crossing over and 


recombination that occurs during meiosis.  They will observe the 



arrangements of ascospores in the asci from a cross between wild type 


Sordaria fimicola and mutants for tan spore coat color in the fungus.  


These arrangements will be used to estimate the percentage of crossing 


over that occurs between the centromere and the gene that controls the tan 


spore color.  

Unit 5  -  Classical Genetics  


AP Lab 7  -  Genetics of Organisms



In this laboratory, students will use living organisms to do genetic crosses.  

They learn how to collect and manipulate the organisms, collect data from 


F1 and F2 generations, and analyze the results from a monohybrid, 


dihybrid, or sex-linked cross.  Fruit flies are used as the study organism.



Unit 6  -  Molecular Genetics and Biotechnology


AP Lab 6  -  Molecular Biology



In this laboratory, students will investigate some basic principles of 


genetic engineering.  Plasmids containing specific fragments of foreign 


DNA will be used to transform Escherichia coli cells, conferring 



antibiotic (ampicillin) resistance.  Restriction enzyme digests of phage 


lambda DNA is also used to demonstrate techniques for separating and 


identifying DNA fragments using gel electrophoresis.
Unit 7  -  Evolution


AP Lab 8  -  Population Genetics and Evolution



In this activity, students learn about the Hardy-Weinberg law of genetic 


equilibrium and study the relationship between evolution and changes in 


allele frequency by using the class to represent a sample population. 

Unit 8  -  Diversity of Organisms


Lab -  Plant Survey



In this laboratory, students observe live specimens, preserved specimens, 


and slides representing the diversity of the plant kingdom.  Evolutionary 


trends are discussed in relation to the characteristics of the various plant 


divisions.  The laboratory exercise is created using a number of college 


level lab manuals.  


Lab - Animal (invertebrates) survey



In this laboratory, students observe preserved specimens and slides 


representing the diversity of the animal kingdom.  Evolutionary trends are 


discussed in relation to the characteristics of the various animal phyla.  


The laboratory exercise is created using a number of college level lab 


manuals. 
Unit 9  -  Plants:  Structure and Function

AP Lab 9  -  Transpiration



In this laboratory, students apply what they learned about water potential 


from Laboratory 1 (Diffusion and Osmosis) to the movement of water 


within the plant.  They measure transpiration under different laboratory 


conditions.  They also study the organization of the plant stem and leaf as 


it related to these processes by observing sections of tissues which are 


freshly prepared.
Unit 10  -  Animals:  Structure and Function


AP Lab 10  -  Physiology of the Circulatory System



In Exercise 10A, students learn how to measure blood pressure.  In 


Exercise 10B, they will measure pulse rate under different conditions:  


standing, reclining, after the baroreceptor reflex, and during and 



immediately after exercise.  The blood pressure and pulse rate will be 


analyzed and related to an index of relative fitness.  In Exercise 10C, they 


measure the effect of temperature on the heart rate of the water flea, 


Daphnia magna. 


Lab - Fetal Pig



In this laboratory, students dissect a fetal pig and view prepared slides to 


observe mammalian anatomy.  Organ systems are viewed and discussed 


with an emphasis on the interdependence of these systems as a means of 


supporting complex animals.  


Lab - Human Anatomy (with models)



In this laboratory, students observe human anatomy models and preserved 


slides to make connections between the anatomy and physiology of 


invertebrates, non mammalian vertebrates, mammals in general and 


humans.  This activity allows students to see the evolutionary significance 


of the development of various tissues, organs, and organ systems in the 


complex human.  


Unit 11  -  Ecology


AP Lab 11  -  Animal Behavior



In this laboratory, students observe some aspects of animal behavior.  In 


Exercise 11A, they observe pill bugs and design an experiment to 



investigate their responses to environmental variable.  In Exercise 11B, 


they observe and investigate mating behavior in fruit flies.  


AP Lab 12  -  Dissolved Oxygen and Aquatic Primary Productivity


In Exercise 12A, students measure and analyze the dissolved oxygen (DO) 

concentration in water samples at varying temperatures.  In Exercise 12B, 


they measure and analyze the primary productivity of natural waters or 


laboratory cultures using screens to simulate the attenuation of light with 


increasing depth.  [image: image1.png]



