AP Biology Syllabus
Instructor:  Mark Meredith

Email:  mark@biologyalive.com    Website:  www.biologyalive.com 
Text:  Biology ( 7th Ed) by Campbell and Reece
The Course:  AP Biology
The Advanced Placement Biology curriculum is equivalent to a college course usually taken by biology majors during their first year of college. Students obtain weighted credit by successfully completing the AP Biology exam at the end of the course. The course differs significantly from a first year high school Biology course with respect to the kind of textbook used, the range and depth of topics covered, the kind of laboratory work done by students, and the time and effort required by the students. The primary emphasis of the course is on developing an understanding of concepts; a grasp of science as a process rather than as an accumulation of facts; personal experience in scientific inquiry; recognition of unifying themes that integrate the major topics of biology; and the application of biological knowledge and critical thinking to environmental and social concerns.
Topics covered in the course include chemistry of life, cells and cell energetics, heredity, molecular genetics, evolution, diversity of organisms, structure and function of both plants and animals, and ecology. The course is broken down into three areas of study: 25% molecules and cells, 25% genetics and evolution, and 50% organisms and populations. While the units may be subject oriented, I always attempt to incorporate the eight major themes within each unit.  Abstracts of select readings are assigned from The Nature of Life:  Readings in Biology.  These readings help to reinforce the concept that biology is far reaching in our lives.  It is important that students realize the knowledge gained in this course goes beyond the realm of the biological sciences.  I also try to select articles that emphasize the interrelationship between science and society from periodicals such as SEED Magazine and National Geographic. In addition to various other labs, students will conduct all twelve of the Collegeboard AP Biology laboratories.  Formal lab reports are required for most labs, although the degree of the report is dependent upon the individual lab.

Textbook and Other Resources:

Biology 7th ed. By Campbell and Reece, Benjamin/Cummings Publishing, 2005.

CD-ROM: Media Manager, By Campbell and Reece, Benjamin/Cummings Publishing, 2005.
CD-ROM: Interactive Study Partner and Media, By Campbell and Reece, Benjamin/Cummings Publishing, 2005. 

Study Guide for Biology 7th edition, By Martha R. Taylor, Benjamin/Cummings Publishing, 2005.

The Nature of Life, Readings in Biology, Great Books Foundation, 2001.

Laboratory Manual:   Advanced Placement Biology Laboratory Manual for Students, College Entrance Examination Board, 2002.

Course Time:

Advanced Placement Biology is a two semester course with each semester 18 weeks in length and divided into nine week grading periods. The class is a double class period of approximately 96 minutes, five days a week.
Weighted Grades will be determined each nine weeks as follows:
Exams (unit tests, collections, major projects, etc.)    55%
Lab Reports, lab tests, & lab practicals                       30%
Daily work, quizzes, etc.                                             15%

Semester Grades will be determined as follows:
1st nine weeks        40%
2nd nine weeks       40%
Semester Test         20%
Timeline:
	First Semester

	Subject
	Weeks of Instruction
	% of AP Test

	Ecology
	3
	10%

	Biodiversity
	3
	8%

	Plant Form & Function
	4
	12%

	Animal Form & Function
	6
	20%

	Second Semester

	Mechanisms of Evolution
	3
	8%

	Chemistry of Life
	3
	7%

	Cells
	7
	18%

	Genetics
	6
	17%


	First Semester - Unit 1

	Days of Study
	Topics of Study
	Chapters to Read
	Labs/Projects
	Tutorial Links

	15 Days
	Ecology
	
Chapter 51
Chapter 52
Chapter 53
Chapter 54
	Lab 11:  Animal Behavior

Predator-Prey Simulation Lab

Habitat Simulation Lab

Lab 12:  Dissolved Oxygen and Aquatic Primary Productivity

Silent Spring, Rachel Carson
	Major World Biomes:  http://www.runet.edu/~swoodwar/CLASSES/GEOG235/biomes/intro.html 

World’s Biomes:  http://www.ucmp.berkeley.edu/glossary/gloss5/biome/
World Biomes:  http://www.worldbiomes.com/default.htm 

	Unit One Test - Ecology


	Unit 2

	15 Days
	Diversity of Organisms
	Chapter 26 

Chapter 27

Chapter 28

Chapter 29

Chapter 30

Chapter 31

Chapter 32 

Chapter 33

Chapter 34
	Gram Stain Lab
Koch’s Postulates Lab

Protozoa Lab
The Descent of Man, Charles Darwin

Invertebrate and Vertebrate Dissections
	 Introduction to Viruses:  http://www.ucmp.berkeley.edu/alllife/virus.html
Introduction to Protists:  http://www.ucmp.berkeley.edu/alllife/eukaryotasy.html
Protists Image Data:  http://megasun.bch.umontreal.ca/protists/protists.html
Introduction to the Fungi:  http://www.ucmp.berkeley.edu/fungi/fungi.html 

	Unit Two Test – Biodiversity


	Unit 3

	20 Days
	Structure and Function of Plants
	
Chapter 35
Chapter 36
Chapter 37
Chapter 38
Chapter 39
	Examining Stomata Lab
Lab 9:  Transpiration 

Conclusion to On the Origins of Species, Charles Darwin
	Angiosperm Structure and Function Tutorials:  http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/botany.html 

	Unit Three Test – Plant Anatomy and Physiology


	Unit 4

	Days of Study
	Topics of Study
	Chapters to Read
	Labs/Projects
	Tutorial Links

	30 Days
	Structure and Function of Animals
	Chapter 40
Chapter 41
Chapter 42
Chapter 43
Chapter 44
Chapter 45
Chapter 46
Chapter 47
Chapter 48
Chapter 49
	Response Time Lab
Urinalysis Lab
Lab 10:  Physiology of Circulatory System

Parts of Animals, Aristotle
	Brain Anatomy and Physiology:  http://faculty.washington.edu/chudler/introb.html
Human Anatomy Online:  http://www.innerbody.com/index.html


	Unit Four Tests – Animal Systems


	Second Semester - Unit 5

	15 Days
	Evolutionary Biology
	Chapter 22 

Chapter 23
Chapter 24
Chapter 25

	Natural Selection Lab
Lab 7:  Genetics of Drosophila (Alt:  Corn)

Lab 8:  Population Genetics and Evolution

Struggle for Existence, Charles Darwin
Natural Selection, Charles Darwin
	Museum of Paleontology: http://www.ucmp.berkeley.edu/ 

Galapagos Education:  http://pubs.nsta.org/galapagos/ 

	Unit Five Test – Evolution


	Unit 6

	Days of Study
	Topics of Study
	Chapters to Read
	Labs/Projects
	Tutorial Links

	15 Days
	Chemistry & Biochemistry
	Chapter 1 

Chapter 2
Chapter 3
Chapter 4
Chapter 5

	Mystery Powder Lab
Lab 2: Enzyme Catalysis

Project: Modeling Macromolecules

Measuring Soil pH Lab
Sucrose Hydrolysis using Sucrase Lab

Life from Scum, Lynn Margulis
	Periodic Table:  http://www.webelements.com/
ChemTutor:  http://www.chemtutor.com/acid.htm 

	Unit Six Test - Biochemistry


	Unit 7

	20 Days
	Cells
	Chapter  6
Chapter  7
Chapter 11
Chapter 12
	Microscope Lab

Fluid Mosaic Lab

Mitosis Lab
Lab 1:  Osmosis and Diffusion
The Way Things Are, Lucretius
	Cells Alive!:  http://www.cellsalive.com/
Onion Root Tips:  http://micro.magnet.fsu.edu/micro/gallery/mitosis/mitosis.html 

	Unit Two Test - Cells


	Unit 8

	15 Days
	Cellular Energetics
	Chapter 9

Chapter 10
	Effects of Temp. on Enzyme Activity

Lab 5:  Cell Respiration

Fermentation Lab

Lab 4:  Plant Pigments and Photosynthesis 
	Photosynthesis Problem Sets

Respiration Worksheet

Light/Dark Reactions Concept Maps

	Unit Eight Test – Cellular Energetics


	Unit 9

	Days of Study
	Topics of Study
	Chapters to Read
	Labs/Projects
	Tutorial Links

	15 Days
	Heredity
	Chapter 13
Chapter 14 

Chapter 15

	Lab 3:  Mitosis and Meiosis

Experiments in Plant Hybridization, Gregor Mendel

Genetics Vocab Review Card Game
	Mendelian Genetics Problem Set:  http://www.humboldt.edu/~msw13/105_html/mendel.pdf 
Genetics Problem Set:  http://www.mc.maricopa.edu/~brown/Bio_108_lectures/Mendelian%20genetics%20problems.htm 

	Unit Nine Test – Heredity


	Unit 10

	20 Days
	Molecular Genetics
	Chapter 16 

Chapter 17
Chapter 18
Chapter 20

	Lab 6:  Molecular Biology

pGlo Bacterial Transformation Lab
GFP Purification Lab
Wheat Germ or Cheek Cell DNA Extraction Lab

Forensics Gel Electrophoresis Lab

The Double Helix, James D. Watson

The Selfish Gene, Richard Dawkins
	DNA Diagrams:  http://cmgm.stanford.edu/biochem118/DNA-stucture.html 

Recombinant DNA Tutorial:  http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/recomb_dna.html 

	Unit Ten Test – Molecular Genetics


	Laboratories
	Laboratory Objectives
	Lab time
	*Lab type

	Diffusion & Osmosis (1)
	· Measure the water potential of a solution in a controlled experiment

· Determine the osmotic concentration of living tissue or an unknown solution from experimental data

· Describe the effects of water gain or loss in animal and plant cells

· Relate osmotic potential to solute concentration and water potential
	3
	S

	Enzyme Catalysis (2)
	· Measure the effects of changes of temperature, pH, enzyme concentration, and substrate concentration on reaction rates of an enzyme-catalyzed reaction in a controlled experiment
· Explain how environmental factors affect the rate of enzyme-catalyzed reactions
· Make a hypothesis and then evaluate the validity of that hypothesis based on collected data
	3
	S

	Mitosis & Meiosis (3)
	· Recognize the stages of mitosis in a plant or animal cell

· Calculate the relative duration of the cell cycle stages

· Describe how independent assortment and crossing over can generate genetic variation among the products of meiosis

· Use chromosome models to demonstrate the activity of chromosomes during Meiosis I and Meiosis II

· Relate chromosome activity to Mendelian segregation and independent assortment

· Demonstrate the role of meiosis in the formation of gamete or spores in a controlled experiment using an organism of your choice

· Calculate the map distance of a particular gene from a chromosome's center for between two genes using an organism of your choice in a controlled experiment

· Compare and contrast the results of meiosis and mitosis in plant cells

· Compare and contrast the results of meiosis and mitosis in animal cells
	5
	S


	Plant Pigments & Photosynthesis (4)
	· Separate pigments and calculate their Rf values

· Describe a technique to determine photosynthetic rates

· Compare photosynthetic rates at different temperatures, different light intensities, and different wavelengths of light in a controlled experiment

· Explain why the rate of photosynthesis vary under different environmental conditions
	3
	S

	Cell Respiration (5)
	· Test the effects of temperature on the rate of cell respiration in ungerminated versus germinated seeds in a controlled experiment

· Use a carbon dioxide gas sensor to measure the concentration of carbon dioxide

· Calculate the rate of cell respiration from experimental data

· Relate gas production to respiration rate
	2
	S

	Molecular Biology (6)
	· Use plasmids as vectors to transform bacteria with a gene for antibiotic resistance in a controlled experiment

· Demonstrate how restriction enzymes are used in genetic engineering

· Use electrophoresis to separate DNA fragments

· Describe the biological process of transformation in bacteria

· Calculate transformation efficiency

· Be able to use multiple experimental controls

· Design a procedure to select positively for antibiotic resistant transformed cells
· Determine unknown DNA fragment sizes when given DNA fragments of known size
	5
	S

	Genetics of Drosophila (7)
	· Investigate the independent assortment of two genes and determine whether the two genes are autosomal or sex-linked using a multi-generation experiment

· Analyze the data from your genetic crosses chi-square analysis techniques
· Describe the different types of insect mating behaviors
	5
	S

	Population Genetics (8)
	· Calculate the frequencies of alleles and genotypes in the gene pool of a population using the Hardy-Weinberg formula

· Discuss natural selection and other causes of microevolution as deviations from the conditions required to maintain Hardy-Weinberg equilibrium
	2
	S

	Whole Plant Transpiration (9)
	· Test the effects of environmental variables on rates of transpiration using a controlled experiment
· Make thin sections of stem, identify xylem and phloem cells, and relate the function of these vascular tissues to the structures of their cells
	3
	S

	Physiology of the Circulatory System (10)
	· Measure heart rate and blood pressure in a human volunteer

· Describe the effect of changing body position on heart rate and blood pressure

· Explain how exercise changes heart rate

· Determine a human's fitness index

· Analyze pooled cardiovascular data

· Discuss and explain the relationship between heart rate and temperature
	2
	S

	Pillbugs (11)
	· Describe some aspects of animal behavior, such as orientation behavior, agnostic behavior, dominance display, or mating behavior

· Understand the adaptiveness of the behaviors you studied

· Measure the effects of environmental variables on habitat selection in a controlled experiment
· Make a hypothesis and then evaluate the validity of that hypothesis based on collected data
	3
	S

	Dissolved Oxygen & Aquatic Primary Productivity (12)
	· Measure primary productivity based on changes in dissolved oxygen in a controlled experiment

· Investigate the effects of changing light intensity and/or inorganic nutrient concentrations on primary productivity in a controlled experiment
	4
	S


	Wheat Germ DNA Extract 
	· Extract and isolate DNA using common household chemicals.

· Describe how lab procedures work to break down the phospholipids of the plasma membrane and nuclear envelope.
	1
	S

	Glowing Bacteria – Transformation with a Firefly Gene
	· Describe the biological process of transformation in bacteria
· Understand how such techniques are applied in the fields of genetics.
	3
	S

	Mystery Powders Lab
	· An inquiry lab that asks the students to identify unknown, white powders based on physical and chemical properties.

· This lab works to demonstrate the importance of observation and testing.
	1
	S

	pH Lab
	· Students test the pH of various supplied samples.

· Testing is done with both litmus paper and an organic indicator such as the juice of red cabbage.
	1
	S

	Modeling Macromolecules
	· Model the structural composition of common macromolecules.

· This lab serves to allow the students to better visualize the structure of these molecules.  Visual and textile learners are especially benefited.
	1
	S

	Microscope Orientation
	· Demonstrate knowledge of the structure and function of the compound light microscope.
	1
	S

	Investigating the Effects of Temperature on Enzyme Activity
	· Design a procedure for testing the rate of catalysis by catalase in environments with differing temperatures.

· Describe how changes in temperature affect the rate of catalase activity.

· Understand on a molecular level how enzymes interact with their substrates.
	1
	S

	Forensics Gel Electrophoresis
	· Demonstrate an understanding of how gel electrophoresis is used to compare DNA samples for differences.

· Show an ability to correctly use a micropipette to load electrophoresis gels.
	2
	S


*Lab Type: S = student conducted, D = Teacher Demonstration

Lab time (number of 45 minute periods) = _51_ / 180 class days = 28% Lab-Centered Days
