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AP Biology Syllabus

COURSE INFORMATION
Advanced Placement Biology is a college-level survey course of all the areas of the biological sciences.  The course provides students with an opportunity to develop a conceptual framework for modern biology emphasizing the integration of the general topics of biology through eight major themes:  Science as Process; Evolution; Energy Transfer; Continuity and Change; Relationship of Structure to Function; Regulation; Interdependence in Nature; Science, Technology, and Society.  Lab experiences will be used to reinforce understanding of major biological concepts.  Tests are constructed from sample materials of previous comprehensive AP Exams.  At the end of the course, students will have the option of taking the College Board AP Biology test for college credit.  Review materials for the final AP test and opportunities for group review will begin during the second semester.  Recommended (but not required) prerequisites are Biology I and Chemistry.  Any student that feels they can master the material is eligible to sign up for the course.
TOPICS COVERED

· Chemistry of Life

· Cell Biology

· Cellular Energetics

· Reproduction and Heredity

· Molecular Genetics

· Evolutionary Biology

· Diversity of Organisms

· Plant Form, Function and Reproduction

· Ecology

TEXT

Campbell, Neil A., and Jane B. Reece. Biology: Eighth Edition.   2008.  Upper Saddle River, NJ: Prentice Hall.
INSTRUCTIONAL MATERIALS

In addition to your text, the following will be used to enhance your learning experience:

· PowerPoint presentations

· Various newspaper, magazine and scientific journals

· Online Textbook

· Virtual Labs (through Lab Bench website:  Prentice Hall)

· Various worksheets and note-sheets

SUPPLIES
You will be required to bring to class DAILY:

· Textbook

· Three-ring binder with white, college-ruled binder paper
· Blue or black ink pen or pencil
· Colored pencils
· Scientific calculator
GRADING

1. Grading for this class is considered a “raised” grade
2.  You will earn points for:


-Daily work and science notebook scores


-Quizzes (Which you will be able to correct for half credit back


-Lab work detailed in your lab notebook 


-Formal Lab write-ups


-Unit exams (Will not be able to correct)

STUDENT RESPONSIBILITIES
1. Assume responsibility for your learning.

2. Come prepared for class having completed assigned reading and assignments

3. Ask for help when necessary—well in advance of tests!
4. Work with others when possible – help each other out.  This is a team effort.
COURSE OUTLINE

Introduction:  Ten Themes in the Study of Life  (Ch. 1)


(5 Days)
Assignments & Assessments:

· Read Ch. 1:  Ten Themes in the Study of Life
· Ch. 1 Outline
· Worksheets on Scientific Method and Data Presentation

· Quiz: Terms and Scientific Method

Labs:

1. Rubber Band Experiment
· 1 day/Hands-on
Unit 1:  The Chemistry of Life  (Ch. 2-5)




(23 Days)

Objectives:
· Describe chemical and physical properties of water

· Describe and explain the role of carbon in molecular diversity

· Discuss dehydration synthesis and hydrolysis

· Compare/contrast the structure/function of organic macromolecules
· Interpret a graph of free energy change and relate it to photosynthesis and cellular respiration

· Diagram and explain how enzymes regulate the rate of chemical reactions

· Use the induced fit and lock and key model to describe enzyme specificity

· List and explain the factors that regulate enzyme activity

Assignments & Assessments:

· Read Ch. 2:  The Chemical Context of Life
· Ch. 2 Outline

· Ch. 2 Worksheet
· Read Ch 3:  Water and the Fitness of the Environment

· Ch. 3 Worksheet
· Quiz Chapters 1-3
· Read Ch 4:  Carbon and the Molecular Diversity of Life
· Ch. 4 Worksheet
· Read Ch 5:  The Structure and Function of Macromolecules
· Ch. 5 Worksheet
· Quiz: Functional Groups and Chapters 4-5
· Unit Review
· Unit 1 TEST
Unit 2:  Cell Biology (Ch. 7-8; 12-13)




(20 days)
Objectives:
· Compare and contrast prokaryotic and eukaryotic cells

· Explain how the structures within a cell membrane influence its functions

· Describe the active and passive transport systems across the cell membrane

· Describe the advantages of compartmentalization to the function of a cell

· Compare the structure of organelles to their function

· Analyzed the interdependence of organelles in cellular processes

· Explain cell size limitations

· Describe and illustrate the cell cycle

· Describe the process and significance of mitosis

· Compare and contrast cytokinesis in plant and animal cells
· Compare and contrast mitosis and meiosis

· Explain the significance of meiosis in sexual reproduction
Assignments & Assessments:

· Read Ch 6:  An Introduction to Metabolism

· Ch. 6 Worksheet
· Concept Map Activity

· Worksheets on Metabolism, Enzymes and Free Energy
· Read Ch. 7: A Tour of the Cell
· Ch. 7 Worksheet
· Group Presentations
· Organelle Quiz
· Read Ch. 8: Membrane Structure and Function
· Ch. 8 Worksheet
· Quiz: Ch 8
· Read Ch. 12: The Cell Cycle

· Ch. 12 Worksheet
· Read Ch. 13: Meiosis and Sexual Life Cycles
· Ch. 13 Worksheet

· Unit Review
· Unit 2 TEST
Labs:

1. AP Bio Lab 1: Diffusion and Osmosis
· 5 days/Hands-on

       2.  AP Bio Lab 2:  Enzyme Catalysis

                         3 days/Hands-on

       3.  AP Bio Lab 3:  Mitosis/Meiosis
· 3 days/Hands-on
Unit 3:  Cellular Energetics (Ch. 8-10)

(14 days)
Objectives:

· Explain the role of ATP in cellular energetics

· Explain how organic molecules are broken down in the cell

· Compare and contrast fermentation and aerobic respiration
· Illustrate the chemical pathway of photosynthesis
· Explain the interdependence of light and light independent reactions in photosynthesis
· Explain the relationship between photosynthesis and cellular respiration

Assignments & Assessments:

· Read Ch. 9: Cellular Respiration—Harvesting Chemical Energy
· Ch. 9 Worksheet

· Cellular Respiration Flow Chart
· Ch. 9 Quiz
· Read Ch. 10: Photosynthesis
· Ch. 10 Worksheet

· Photosynthesis Flow Chart
· Ch. 10 Quiz

· Unit Review
· Unit 3 TEST
Labs:

1. AP Bio Lab 4: Plant Pigments and Photosynthesis

· 3 days/Hands-on
2. AP Bio Lab 5: Cell Respiration

· 2 days/Hands-on
Unit 4:  Reproduction & Heredity and Molecular Genetics (Ch. 13-21)
(44 Days)

Objectives:
· Compare and contrast oogenesis and spermatogenesis

· Discuss the significance of meiosis to genetic variation

· Calculate probabilities from various genetic crosses (incomplete dominance, co-dominance, sex linked)

· Demonstrate an understanding of the various patterns of inheritance

· Compare and contrast RNA and DNA

· Compare and contrast prokaryotic and eukaryotic genomes

· Relate the structure/function of nucleic acids to information storage and protein synthesis

· Describe mechanisms which can regulate gene expression

· Analyze the potential causes and effects of various types of mutations

· Diagram the structure and reproduction mechanisms of viruses

· Discuss current recombinant technologies

Assignments & Assessments:

· Read Ch 14: Mendel and the Gene Idea
· Ch. 14 Worksheet
· Monohybrid & Dihybrid Cross Worksheets

· Chi Square M&M activity

· Quiz: Ch 14

· Read Ch 15: The Chromosomal Basis of Inheritance

· Ch. 15 Worksheet
· Read Ch 16: The Molecular Basis of Inheritance

· Ch. 16 Worksheet

· Read Ch 17: From Gene to Protein

· Protein Synthesis Activity
· Read Ch 18: Microbial Models—The Genetics of Viruses and Bacteria

· Ch. 18 Worksheet
· Biotechnology Paper 

· Read Ch. 19:  The Organization and Control of Eukaryotic Genomes
· Ch. 19 Worksheet
· Read Ch 20: DNA Technology and Genomics

· Ch. 20 Worksheet
· Restriction Enzyme Activity

· Unit 4 TEST
Labs:

1. AP Bio Lab 7: Genetics of Organisms 

· 2 days/Hands-on
2. Biotechnology Techniques

· 2 days/Hands-on
3. AP Bio Lab 6: Molecular Biology

· 2 days/Hands-on
Unit 5:  Evolutionary Biology (Ch. 22-26)




(9 days)

Objectives:
· Demonstrate an understanding of endosymbiotic theory

· List and explain evidence that supports the evolutionary view of life

· Analyze natural selection’s role in the evolution of species

· Discuss the mechanisms that disrupt Hardy-Weinberg equilibrium

· Contrast divergent and convergent evolution

· Give five examples of co-evolution

· Contrast gradualism and punctuated equilibrium

· Explain how evolutionary evidence is used to classify organisms

Assignments & Assessments:

· Read Ch. 22: Descent with Modification—A Darwinian View of Life 
· Ch. 22 Worksheet

· Read Ch. 23: The Evolution of Populations

· Ch. 23 Worksheet

· Population Activity

· Read Ch. 24:  The Origin of Species

· Ch. 24 Worksheet

· Read Ch. 25: Phylogeny and Systematics

· Ch. 25 Worksheet
· Read Ch. 26 Early Earth and the Origin of Life
· Ch. 26 Worksheet
· Graphing Calculator Activity: Like Moth's to the Flame

· Unit 5 TEST
Labs:

1. AP Bio Lab 8: Population Genetics and Evolution

· 2 days/Hands-on
Videos:

· PBS Evolution Series

Unit 6:  Diversity of Organisms (Ch. 27-34) 



(5 Days)
Objectives:
· Differentiate among and list characteristics of Bacteria, Archaea, and Eukarya

· Distinguish between the major plant divisions and animal phyla

Assignments & Assessments:

· Read Ch. 27: Prokaryotes and the Origins of Metabolic Diversity
· Ch. 27 Worksheet

· Bacteria Research Paper

· Read Ch. 28: The Origins of Eukaryotic Diversity

· Ch. 28 Worksheet
· Read Ch. 29: Plant Diversity I—How Plants Colonized Land

· Ch. 29 Worksheet
· Read Ch. 30: Plant Diversity II—The Evolution of Seed Plants

· Ch. 30 Worksheet
· Read Ch. 31: Fungi

· Ch. 31 Worksheet
· Read Ch. 32: Introduction to Animal Evolution

· Ch. 32 Worksheet
· Read Ch. 33: Invertebrates
· Ch. 33 Worksheet
· Read Ch. 34: Vertebrate Evolution and Diversity
· Ch. 34 Worksheet
· Unit 6 TEST
Labs:

1. Bacterial Stain & Identification
· 2 days/Hands-on
Unit 7:  Structure and Function of Plants and Animals (Ch. 35-49)
 (21 days)

Objectives:
· Distinguish between the different patterns of reproduction in plants and animals

· Discuss how the organizational structure of cells, tissues and organs determines function in plant and animal systems

· Identify the structure/function relationship in the various organ systems

· Describe the interdependence of organ systems in animals

· List adaptations that contributed to plants’ successful move to land

· Discuss how hormones mediate responses of plants and animals to environmental cues

Assignments & Assessments:

· Read Ch. 35: Plant Structure and Growth

· Ch. 35 Worksheet

· Read Ch. 36: Transport in Plants

· Ch. 36 Worksheet

· Read Ch. 37: Plant Nutrition

· Ch. 37 Worksheet

· Read Ch. 38: Plant Reproduction and Biotechnology

· Ch. 38 Worksheet

· Read Ch. 39: Plant Responses to Internal and External Signals

· Ch. 39 Worksheet

· Test: Ch 35- 39—Plant Structure and Function

· Read Ch. 42: Circulation and Gas Exchange
· Worksheet Packet on Cardiovascular System and Gas Exchange

· Test: Ch 42—Animal Form and Function

Labs:

2. AP Bio Lab 9: Transpiration

· 2 days/Hands-on
3. AP Bio Lab 10: Physiology

· 3 Days 
· Online Lab Bench for lab 10c (Virtual Lab)

4. AP Bio Lab 11: Animal Behavior

· 1 day

· Online Lab Bench  (Virtual Lab)

Unit 8:  Ecology (Ch. 50-55)






(8 days)
Objectives:
· Describe how energy flow through an ecosystem is related to trophic structure

· Illustrate the basic structure of the carbon, nitrogen and phosphorous cycle

· Discuss how organisms affect the cycling of elements and water through ecosystems

· Discuss the role of nutrients in the living world

· Graphically represent logistic and exponential growth

· Discuss how abiotic and biotic factors function as limiting factors in ecosystems

· Explain the significance of carrying capacity in ecosystems

Assignments & Assessments:

· Read Ch. 50:  An Introduction to Ecology and the Biosphere
· Ch. 50 Worksheet

· Worksheet on Energy Flow and Cycles in Nature
· Read Ch. 51:  Behavioral Biology

· Ch. 51 Worksheet
· Read Ch. 52:  Population Ecology

· Ch. 52 Worksheet

· Population Growth Worksheet
· Read Ch. 53:  Community Ecology

· Ch. 53 Worksheet
· Read Ch. 54:  Ecosystems

· Ch. 54 Worksheet
· Read Ch. 55:  Conservation Biology

· Ch. 55 Worksheet
· Unit 8 TEST
Labs:

1. AP Bio Lab 12:  Dissolved Oxygen and Aquatic Primary Productivity

· 2 Days

· Online Lab Bench  (Virtual Lab)

2. Owl Pellet Dissection

· 2 days/Hands-on
