AP Biology – Dr. Romano
Syllabus & Course Requirements

AP Biology is designed to be equivalent to a college introductory biology course.  The class is conducted at a college level of instruction and students will be held to high expectations.  AP biology is a rigorous course due to the amount of content covered, depth of the material, challenging labs, as well as  the time and effort the student must put forth to achieve mastery of the subject.  The entire course will be taught on the block schedule (18 weeks).

Text: Biology, Campbell & Reece, 8th ed. (Replacement cost is $119.97)
Study Guide (highly suggested):  5 Steps to a Five – 3rd edition – by McGraw Hill
Labs: AP Biology has twelve (12) recommended labs.  These will constitute 

approximately 25% of the course, and we will spend 1-2 days on each 

lab.  Due to the amount of time required for lab setup, is essential 

that you are present on lab days.  Also, there may be days when you will need to come in before school to complete a lab.  Lab assignments must be completed and reported according to the standard format (see guidelines).  All formal lab reports will be due two (2) days after the lab is completed.  No late labs will be accepted.

Teacher E-mail:  karen1.romano@cobbk12.org
Teacher Blog:  Romano’s Recipe – access through school home page of KMHS website
· If a parent would like to review a test, I will be available by appointment before school to review the test.
Course Policies: 
· Students are expected to read the required chapters in the textbook prior to class discussion

· No late work will be accepted (due dates always posted on class blog).

· All students are expected to participate/contribute to class discussions.

· AP Biology requires motivation and dedication on the part of the student.  An immense of study time is involved.
AP Essay Assignments:  Essays are an integral part of the AP Exam.  


Essays will be assigned throughout the semester to help prepare 

 
the student for the College Board AP exams.  All course exams will 

   
include one or more essays. 

Abstracts:  An abstract is a summary or synopsis of an article from a 


journal or magazine.  The purpose of writing abstracts is to encourage 


students to read scientific literature and expose them to current 

topics in biology. You will be required to complete 8 abstracts.  Students will read   an article related to each unit of study and submit an abstract.  See the guidelines for preparing an abstract.

Major Themes:

· Science as a process

· Evolution

· Energy transfer

· Continuity of change

· Relationship of structure and function

· Regulation

· Interdependence in nature

· Science, technology and society

Grading:

Tests/Essays/Projects



30%
Quizzes/Abstracts



20%

Labs/Class work



25%
Homework




10%
Final Exam




15%

AP Biology Semester Timeline:
Evolution



(2 weeks)

Classification/Ecology 

(3 weeks)

Chemistry/Enzymes


(2 weeks)

Cells 




(2 weeks)

Photosynthesis/Cellular Respiration
(2 weeks)

DNA/Cell cycle/Meiosis/Genetics
(4 weeks)

Review



(1 week)

Final Project



(1 week)

AP Biology Topic Outline

I. Molecules and Cells (25%) 
A. Chemistry of Life (7%) 
1. Water 

2. Organic molecules in organisms 

3. Free energy changes 

4. Enzymes 

B. Cells (10%) 
1. Prokaryotic and eukaryotic cells 

2. Membranes 

3. Subcellular organization 

4. Cell cycle and its regulation 

C. Cellular Energetics (8%) 
1. Coupled reactions 

2. Fermentation and cellular respiration 

3. Photosynthesis 

II. Heredity and Evolution (25%) 
A. Heredity (8%) 
1. Meiosis and gametogenesis 

2. Eukaryotic chromosomes 

3. Inheritance patterns 

B. Molecular Genetics (9%) 
1. RNA and DNA structure and function 

2. Gene regulation 

3. Mutation 

4. Viral structure and replication 

5. Nucleic acid technology and applications 

C. Evolutionary Biology (8%) 
1. Early evolution of life 

2. Evidence for evolution 

3. Mechanisms of evolution 

III. Organisms and Populations (50%) 
A. Diversity of Organisms (8%) 
1. Evolutionary patterns 

2. Survey of the diversity of life 

3. Phylogenetic classification 

4. Evolutionary relationships 

B. Structure and Function of Plants and Animals (32%) 
1. Reproduction, growth, and development 

2. Structural, physiological, and behavioral adaptations 

3. Response to the environment 

C. Ecology (10%) 
1. Population dynamics 

2. Communities and ecosystems 

3. Global issues 

Advanced Placement Biology Course Outline
I. Molecules and Cells  (25% of course)
Cells are the structural and functional units of life; cellular processes are based on physical and chemical changes. 
A. Chemistry of Life 
1. Water (Chapters 1-3) 

• How do the unique chemical and physical properties of water make life on Earth possible? 

• Be able to explain how some life processes directly rely on these properties. 

2. Organic molecules in organisms (Chapter 4 and 5) 

• What is the role of carbon in the molecular diversity of life? 

• How do cells synthesize and break down macromolecules? 

• How do structures of biologically important molecules account for their functions?                                                

     3. Free energy changes (Chapter 6) 


• How do the laws of thermodynamics relate to the 
biochemical processes that provide energy to living 
systems? 

• What is activation energy and why is it needed? 
4. Enzymes (Chapter 6) Lab #2 
• How do enzymes regulate the rate of chemical reactions? 

• How does the specificity of an enzyme depend on its structure? 

• How is the activity of an enzyme regulated? 

B. Cells 
1. Prokaryotic and eukaryotic cells (Chapter 7) 
• What are their similarities and differences? 

• What are their evolutionary differences? 
2. Subcellular organization (Chapter 7) 
• How does compartmentalization organize a cell’s function? 

• How are the structures of various subcellular organelles related to their functions? 

• How do organelles function together in cellular processes? 

• What factors limit cell size?

  3. Membranes (Chapter 8) Lab #1 
• What is the current model of the molecular architecture of membranes? 

• How do variations in this structure account for functional differences among membranes? 

• How does the structural organization of membranes provide for transport and recognition? 

• What are various mechanisms by which substances cross membranes? 
4. Cell Cycle and its regulation (Chapter 12) Lab #3 
       • How does the cell cycle assure genetic continuity? 

• How does mitosis allow for the even distribution of genetic information to new cells? 

• What are the mechanisms of cytokinesis? 

• How is the cell cycle regulated? 

• How can aberrations in the cell cycle lead to tumor formation? 

C. Cellular Energetics (Chapter 6) 
1. Coupled reactions 
        • What is the role of ATP in coupling the cell’s anabolic and  

        catabolic processes? 

• How does chemiosmosis function in bioenergetics? 
2. Fermentation and cellular respiration (Chapter 9) Lab #5 
• How are organic molecules broken down by catabolic pathways? 

• What is the role of oxygen in energy-yielding pathways? 

• How do cells generate ATP in the absence of oxygen? 
3. Photosynthesis (Chapter 10) Lab #4 
• How does photosynthesis convert light energy into chemical energy? 

• How are the chemical products of the light-trapping reactions coupled to the synthesis of carbohydrates? 

• What interactions exist between photosynthesis and cellular respiration? 
II. Heredity and Evolution  (25% of course)
Heredity events control the passage of structural and functional information from one generation to the next. 
A. Heredity 

1. Meiosis and gametogenesis (Chapter 13) 
• What features of meiosis are important in sexual reproduction? 

• Why is meiosis important in heredity? 

• How is meiosis related to gametogenesis? 

• What are the similarities and differences between gametogenesis in animals and gametogenesis in plants? 

2. Eukaryotic chromosomes (Chapter 15 and 19) 

3. Inheritance patterns (Chapter 14) Lab #7 
• How is genetic information organized in the eukaryotic chromosome? 

• How does this organization contribute to both continuity of and variability in the genetic information? 

• How did Mendel’s work lay the foundation of modern genetics? 

• What are the principle patterns of inheritance? 

B. Molecular Genetics 

1. RNA and DNA structure and function (Chapter 16 and 17) 

2. Gene regulation (Chapter 18) 

3. Mutation (Chapter 16) 

4. Viral structure and replication (Chapter 18) 

5. Nucleic acid technology and application (Chapter 20) Lab #6 
• How do the structures of nucleic acids relate to their functions of information storage and protein synthesis? 

• What are the similarities and differences between prokaryotic and eukaryotic genomes? 

• What are some mechanisms by which gene expression is regulated in prokaryotes and eukaryotes? 

• In what ways can genetic information be altered? 

• What are some effects of these alterations? 

• What is the structure of viruses? 

• What are the major steps in viral reproduction? 

• How do viruses transfer genetic material between cells? 

• What are some current recombinant technologies? 

• What are some practical applications of nucleic acid technology? 

• What legal and ethical problems may arise from these applications? 

C. Evolutionary Biology 

1. Early evolution of life (Chapter 26) 

• What are the current biological models for the origins of biological macromolecules? 

• What are the current models for the origins of prokaryotic and eukaryotic cells? 

2. Evidence for evolution (Chapter 23 and 24) 

3. Mechanisms of evolution (Chapter 24) Lab #8 
• What types of evidence support an evolutionary view of life? 

• What is the role of natural selection in the process of evolution? 

• How are heredity and natural selection involved in the process of evolution? 

• What mechanisms account for speciation and macroevolution? 

• What different patterns of evolution have been identified and what mechanisms are responsible for each of these patterns? 

III. Organisms and Populations   (50% of course) 
The relationship of structure to function is a theme that is common to all organisms; interaction of organisms within their environment is the major theme in ecology. 

A. Diversity of Organisms 

1. Evolutionary patterns (Chapter 40) 

• What are the major body plans of plants and animals? 

2. Survey of the diversity of life (Chapters 27-34) 

3. Phylogenetic classification (Chapters 27-34) 

• What are representative organisms from the Bacteria, Archaea, and Eukarya? 

• What are representative members of the major animal phyla and plant divisions? 

• What are the distinguishing characteristics of each group (domains, kingdoms, and the major phyla and divisions of animals and plants)? 

4. Evolutionary relationships (Chapter 25) 

• What is some evidence that organisms are related to each other? 

• How do scientists study evolutionary relationships among organisms? 

• How is this information used in classification of organisms? 

B. Structure and Function of Plants and Animals 

1. Reproduction, growth, and development (Chapters 35, 38, 46, 
and 47) Lab #9 
• What patterns of reproduction and development are found in plants and animals and how are they regulated? 

• What is adaptive significance of alternation of generations in major groups of plants? 

1. Population Dynamics (Chapter 52) 

2. Communities and ecosystems (Chapter 53 and 54) Lab #12 
3. Global issues (Chapter 55) 

2. Structural, physiological, and behavioral adaptations (Chapters 36, 
37, 42, and 51) Lab #10 and #11 
      3. Response to the environment (Chapters 39, 48, and 49) 

C. Ecology 

• How does the organization of cells, tissues and organs determine structure and function in plant and animal systems? 

• How are structure and function related to various organ systems? 

• How do the organ systems of animals interact? 

• What adaptive features have contributed to the success of various plants and animals on land? 

• What are the responses of plants and animals to environmental clues, and how do hormones mediate them? 

• What models are useful in describing the growth of a population? 

• How is population size regulated by abiotic and biotic factors? 

• How is energy flow through an ecosystem related to trophic structure (trophic levels)? 

• How do elements (carbon, nitrogen, phosphorous, sulfur, and oxygen) cycle through the ecosystems? 

• How do organisms affect the cycling of elements and water through the biosphere? 

• How do biotic and abiotic factors affect community structure and ecosystem function? 

      • In which ways are humans affecting biogeochemical cycles?

AP BiologyFormat Lab Report Format

I.  Title (5 points)

The title should be descriptive.  For example, Enzyme Catalysis is a better title than Lab 2.  Enzyme Catalysis of Hydrogen Peroxide by Catalase is even better.  Be specific.

II.  Problem (10 points)
The problem or purpose of the investigation can be stated in declarative or interrogative form.  In either case it should be specific enough to relate to the specific procedures performed.  For example, if you measured the rate of photosynthesis in isolated chloroplast that had been incubated in light, dark, and in boiling water, a GOOD statement of problem would be:  


To measure the effect of light and high temperature on the rate of photosynthesis in isolated chloroplasts.

OR


How do light and high temperatures affect the rate of photosynthesis?

Examples of POOR statements of problem would be:


To learn something about photosynthesis  OR To observe photosynthesis


To measure the rate of photosynthesis


What is the rate of photosynthesis in isolated chloroplasts?

III.  Hypothesis (5 points)
The hypothesis needs to be scientifically stated and specific to the purpose of the lab.

IV.  Background (20 points)
In this section you should discuss the underlying principles that are related to the lab problem.  For example, in the formal lab report of the osmosis and diffusion experiments, you would discuss the basic principles of osmosis and diffusion in terms of concepts like hypertonic/hypotonic relationships, the effects of solute concentration on diffusion, water potential, and semipermeable membranes.  This section should be between 200 and 400 words long and should be referenced, but do not copy the background material from the lab manual.  Use paragraphs in writing this section.

Determine the critical features that apply to the experiment that you performed in class, and present them in a logical, organized manner. You are expected to do some research in your textbook, lab manual and/or class notes for this section.  You should use endnotes or parenthetical notes if you quote directly.  Use the “Before doing this laboratory you should understand” section of the objectives for each lab to get an idea of what to include here.  

V.  Data and Observations (20 points)
Data should be presented in table and graphs.  Drawings may or may not be included.  All should be titled and clearly labeled.  Graphs should be drawn on graph paper or constructed with a graphing program; they MUST be inserted in the appropriate location in the report - NOT at the end of the paper.  Best-fit lines should be drawn or constructed (as the Graphical Analysis program) for your data.  Under some circumstances, as in the enzyme lab, a curve may be the best-fit line.

All observations recorded in the lab should be included.  One example of observations that are not tabular or graphical in form would be the diagram of the pillbug and notes from the 10-minute observation of pillbug behavior for Lab 11.

VI.  Analysis and Discussion (25 points)
In this section you will analyze the data and draw conclusions.  The conclusions should always reflect the data and address the problem.  For example, if the problem was to measure the rate of an enzyme-catalyzed reaction, the rate should be clearly stated in the results.  Do not repeat the data in this section.  Instead, try to make generalizations.  This is also where you will answer the question, “Why did you get the results you got?”  If the problem was to compare the rate of respiration of germinating peas at room temperature and 10 degrees C., an appropriate generalization might be:


At lower temperature peas respire at a greater rate (assuming the data support this).  You would then discuss why peas respire at a greater rate at lower temperatures.


Irregularities should also be discussed in this section.  If the data points to an illogical conclusion, you can discuss the factors that contributed to the outcome.    

The results and discussion section of your lab report should rival your background section in length.  I expect more than a couple of cursory, obvious statements here.  The emphasis is on discussion.

Questions labeled “Analysis of Results” from the lab should be answered in the analysis section of your lab report unless you are given alternative instructions for a lab by your teacher.  

VII.  Conclusion (10 points)

The conclusions should always reflect the results of the data and relate back to the hypothesis.  Was your hypothesis supported or refuted and explain why?  This is also where you will answer the question, “Why did you get the results you got?”

Irregularities should also be discussed in this section.  If the data points to an illogical conclusion, you can discuss the factors that contributed to the outcome.

VIII.  References (5 points) 

Using APA format, you should have a minimum of 2 science-related websites in addition to your textbook.  If you are writing a lab report without using any references, you are probably not getting the best grade possible.  References (text, lab handouts, and/or class notes at least) are expected.

A NOTE TO THE STUDENT:

1.  Your lab report does not need to be typed.

2.  For the best possible score:

Do not deviate from the recommended form and turn the report in on the due date.  While you performed the lab with a lab partner(s), your lab report should be your own work.
Abstracts

An abstract is a summary or synopsis of an article from a journal or magazine.  The purpose of writing abstracts is to encourage students to read scientific literature and expose them to current topics in biology. Students should read an article related to each of the 8 major units of study and submit an abstract.

Choosing an article:
Articles may be chosen from science journals found on-line or in the school library.  Most of the articles should be selected from Discover and/or Scientific American.  There are other sources of good articles, be these must be approved in advance.

Requirements:

· Articles read must be at least 2 pages in length
· Articles must be from journals published within 12 months of the abstract due date
· Abstracts must be at least one page, but no longer than 2 pages in length
· Abstracts should be single spaced, in Times New Roman font (size 12)
· Abstracts must i0nclude a citation of the article read.  The citation must be in APA style.
Grading:
Abstracts will grades on appropriateness of the article, technicality of the topic, and proper format.

Special note:
Science articles tend to be extremely technical and very restricted in scope.  It is important to choose articles that interest you, and to take the time to read the articles carefully.  It will help if you annotate the text as you read.

