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Mr. Winters 
Course Syllabus 

AP Biology 

 2019-2020 

Course Description: 

 

AP Biology is a college level course for competent and well motivated students. 

The course content follows the recommended outline for a typical college 

introductory biology course, taken by biology majors during their freshman year.  

This class is structured to increase your theoretical understanding of biology by 

studying the themes, topics and concepts found in biology. Themes are 

overarching features of biology that apply throughout the curriculum.  Topics are 

subject areas in biology and concepts are the most important ideas that form our 

current understanding of a particular topic.  In addition to integrating the topics, 

the major themes are shaped throughout the course to reinforce relationships of 

themes and concepts to topics in the AP Biology course.  

 

This AP Biology course conforms to the standards set forth by the College Board 

and covers all topics in the AP Biology Course description.  These include 

biochemistry, cell structure and function, metabolism, genetics molecular basis of 

inheritance, DNA technology, evolution, microbiology, classification, plants, 

animals, animal physiology, and ecology.  These topics are not simply taught as 

stand alone units, but are incorporated throughout the course semester   More 

than 25% of the course is compiled of hands-on laboratory work to apply and 

reinforce the biology concepts. 

 

Student Performance Outcomes: 

For this course, we will be using a block schedule in which lecture will be held 9th 

period and laboratory 10th period every other day.  The 1st semester of instruction 

will include chapters 1-19 and the 2nd semester of instruction will include 

chapters 20-47, the latter is subject to change dependent upon time and topic 

orientation.  AP Biology is an extremely fast paced course; students will be 

assigned reading for every class period. Note taking is required in class as well as 

from the text book in combination with the homework assignments. Students will 

demonstrate appropriate higher writing skills, problem solving skills and critical 

thinking skills in their daily assessments. Assignments will contain correct 

spelling and grammar, legible writing, complete thoughts, and citations when 

necessary.  

 

AP Biology students need to understand and accept the fact that AP Biology will 

make serious demands on their time and energy.  Students are expected to be 

prepared for each class/lab meeting by reading the assigned chapter(s)/text, 

completing homework and other assignments, showing up to class prepared to 

ask questions and ready to participate.  On average, students should expect to 

spend 6-10 hours each week reading and studying AP Biology outside of the 

classroom. 
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AP Biology is a rigorous freshman biology course that will require significant 

effort for maximum success. Since this is a college course you will be held to high 

expectations and mature responsibilities just like a college freshman taking 

Introductory Biology.  Complete the assignments, labs, and be prepared for class. 

As in any college course, responsibility for learning is in your hands, how hard you 

work will be a reflection on how successful you will become.  Daily attendance is 

expected and late work is not accepted in this course.  Since AP Biology is a 

college course it can be taken for college credit by earning a 4 or 5 on the AP 

Biology exam (dependent on the college/University), I will discuss the AP Biology 

exam in more detail at a later time.  The College Board highly recommends 

students to take the AP exam because colleges are now looking for scores from 

students who have AP courses listed on their transcripts. 

 

This is a hands-on, laboratory course, in which students are expected to utilize 

collected data to decipher biological problems. 

 

Course Objectives:  

 

1) To provide the student the ability to develop a conceptual framework for 

modern biology.  

2) To prepare students for the Advanced Placement Biology Exam.  

3) To strengthen the student's skills in reading, writing, listening, note taking, 

analyzing, and critical thinking.  

4) To tell the student the history of biology and the scientific method.  

5) To have the students view science as a process rather than an 

      accumulation of facts.  

6) To make the student aware of ethical and moral issues related to 

technological advances in biology. 

7) To make students aware of how decisions made by the human race impacts 

society and the environment.  

 

Major Themes in AP Biology 

 

I. Science as a Process:  Science is a way of knowing. It can involve a discovery 

process using inductive reasoning, or it can be a process of hypothesis testing. 

 

II. Evolution:  Evolution is the biological change of organisms that occurs over 

time and is driven by the process of natural selection. Evolution accounts for the 

diversity of life on Earth. 
 

III. Energy Transfer:  Energy is the capacity to do work. All living organisms are 

active (living) because of their abilities to link energy reactions to the biochemical 

reactions that take place within their cells. 
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IV. Continuity and Change:  All species tend to maintain themselves from 

generation to generation using the same genetic code. However, there are 

genetic mechanisms that lead to change over time, or evolution. 

 

V. Relationship of Structure and Function:  The structural levels from molecules to 

organisms ensure successful functioning in al living organisms and living 

systems. 
 

VI. Regulation:  Everything from cells to organisms to ecosystems is in a state of 

dynamic balance that must be controlled by positive and negative feedback 

mechanisms. 
 

VII. Interdependence in Nature:  Living organisms rarely exist alone in nature. 

Organisms are dependent upon other organisms to meet their needs. 
 

VIII. Science, Technology, and Society:  Scientific research often leads to 

technological advances that can have positive and/or negative impacts upon 

society as a whole.  

 

These 8 major themes are stressed throughout the course, in every unit/topic of 

my AP Biology curriculum.   

 

The Concept Outline 

 

 

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

 

 

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

grow, to reproduce, and to maintain dynamic homeostasis. 

 

 

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. 

 

 

Major Topics: 

 

There are three major topics/units that we will cover: Molecules & Cells, Heredity 

& Evolution, and Organisms and Populations. 
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AP Biology Lab Component: 

 

AP Biology has a set of 12 labs which correspond to the required curriculum.  We 

will be using the AP Biology Lab Manual for Students; there will also be additional 

lab activities in relation to the new, for the 2012-2013 school year, AP Biology 

Investigative Labs that have been prepared for the course.  Students will be 

introduced to all twelve lab topics and meet all of the objectives for each of the 

labs. You will have the opportunity to do both inquiry type labs and traditional, 

teacher generated labs. Before each lab activity, you are expected to read the 

procedures carefully and to do a pre-lab write-up, focusing special attention 

toward the objectives at the beginning of the activity. Preparation and 

responsibility is a must for this portion of the class.  All safety procedures must be 

followed when working in the AP Biology classroom and laboratory. 

 

Laboratory: 

 

Working in pairs, students will complete all 12 of the labs in the AP Biology Lab 

Manual for Students. We will also complete other laboratory investigations drawn 

from a variety of sources.  Prior to each lab, students must successfully complete 

a pre-lab quiz, associated with information learned in class.  Students will also be 

assigned to serve as a lab assistant two to three times during the year, this 

requires the student to be involved in the set up and tear down of several of the 

labs for class.  

 

 

Students must be thoroughly prepared before coming to lab in order to make the 

most efficient use of their time. Students are required to keep a laboratory 

notebook.  For the typical lab, students will record in their notebooks their pre-lab 

assignment(s), their hypothesis, their data and observations for their 

investigation, graphic representations of their data, an analysis, conclusion, 

limitations, and recommendations.  

 

The laboratory agenda follows the objectives outlined by the AP Biology Lab 

Manual for Students. While following these objectives, outlined by the AP Biology 

Lab Manual, student labs are designed to help them learn how to: 

 

• understand problems 

• develop hypotheses 

• design and implement controlled experiments 

• identify independent and dependent variables 

• record data and observations properly 

• analyze data 

• draw conclusions 

• think analytically 

• communicate results with appropriate data tables and graphs 

• use the correct form and content when writing a lab report 
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IMPORTANT NOTE: Each individual student’s laboratory notebook may make the 

difference between receiving and not receiving lab credit at the college of your 

choice, regardless of your grade on the AP Exam. Therefore, careful attention 

should be paid, by the student, to the keeping and proper completion of the 

laboratory notebook.    

 

Post lab activities may include:  

 

(1) Formal lab reports which include a title, introduction and background 

information, purpose, hypothesis, procedure, data and results, analysis, 

conclusion, limitations, and recommendations.  

 

(2) Informal lab reports that only require certain components of the formal lab 

report. For example, the informal report might focus only on analysis and 

conclusion, while another informal report may focus only on presentation of data, 

charts, and graphs. 

 

(3) Oral presentation of student results will be presented to the class in a mini 

seminar using charts, graphs, and other visual media. 

 

(4) Some of the AP lab students will complete the graphs and questions from the 

AP Lab Manual.  

 

(5) A lab practical or exam that tests students on their laboratory skills. At least 

one of the listed activities will be used for each lab we do. 

 

Required Textbooks: 

AP Campbell, Biology, Urry, Cain, Wasserman, Minorsky, and Reece, 11th edition 

AP Edition Biology, by Sylvia S. Mader/Michael Windelspecht, 11th edition 

 

Teaching Resources: 

• Kaplan AP Biology Comprehensive Review, Glenn E. Croston, Ph.D. 

• Cliff’s AP Preparation Guide, 3rd Edition, Phillip E. Pack, Ph.D. 

•  http://www.apcentral.collegeboard.com , AP Central is the official online home 

for anyone interested in the AP Programs 

• 2012 AP Biology 1 and 2 Student Workbooks, BIOZone 

 

Internet Access: 

AP Biology students will need access to the internet to complete chapter reading 

questions, tutorials & activities as assigned on www.PearsonSchool.com/Access  

The LMC may be used if there is no access at home.  Students need to manage 

their time to make sure assignments are completed on time.  Late assignments 

will receive no credit. 

The two main goals of AP Biology are to help students develop a conceptual 

structure for modern biology and an enjoyment of science as a process. To 

promote this, students will be evaluated through their work on their notebooks, 

weekly quizzes, unit exams and lab reports. 

http://www.apcentral.collegeboard.com/
http://www.pearsonschool.com/Access
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Course Requirements: 

 
 Following the completion of each chapter there will be a test. (multiple 

choice and one short answer)  

 A midterm exam and final exam will also be given.  (multiple choice and 

essays) 

 Laboratory skills and concepts will be tested on midterm and final exams. 

 Each chapter of the textbook should be read as it is covered in class. 

 All questions and vocabulary within the chapter should be completed 

before a test is given. 

 

All required labs must be completed, and attendance on lab days is mandatory 

 

Grading Scale & Outline:      Approximate Outline: 

90.0 - 100% A     60 % Tests & Quizzes 

80.0 - 89.9% B     20% Labs, Activities and  

                 projects 

70.0 - 79.9% C     15% Homework 

60.0 - 69.9% D     5% Class Participation 

≤59.9% F 

  

 
**Daily attendance is expected and late work is not accepted in this course. 
Unit tests will cover between 3 to 7 chapters at a time and will be given every 5 
to 10 class periods. Tests mainly consist of multiple-choice questions, essay 
questions and some short answer questions. 
 
**I strongly recommend setting up access to the PARENTCONNECT which 
will allow you to view your students' progress. 
 

Make-up Work & Absences: 

 

Students are responsible for keeping up with his/her own make-up work and 

missed material.  If extra help is needed, I am available Tuesday, Wednesday, and 

Thursdays, after school, by appointment only.  If you miss a test/quiz, you will 

need to schedule a time, to make up the test/quiz, after school within 1 school 

day upon your return.  Attendance is extremely important for your success in this 

course.   

 

 

 

Unexcused absences/tardies or failure to make up missed work in the required 

amount of time will result in zero points for tests, quizzes, labs, homework, class 

work etc.  Missed class assignments need to be made up within 2 school days of 

your return to class, unless specified differently by me.   
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Make-up labs are not offered due to the nature of perishable lab materials and 

time requirements.  Attendance on lab days is mandatory.  Your grade will be 

affected if you are absent for more than one lab session.  Students who miss lab 

will be required to fully complete the lab with provided data or the equivalent. 

 

Homework/Late Work Policies: 

 

Late Work Is Not Accepted. 

 

Projects: 

 

Students will complete at least three projects each term. These projects will be 

used to either explore topics in more depth that we do not have time for in class 

or to further develop student laboratory research skills.  Projects may include an 

independent lab investigation, a research paper, a debate, or multi media project 

focused on environmental or social issues associated with biology and the 8 

major themes and 5 big ideas that will recur throughout the course. 

 

Practice AP Exams: 

 

Students will be given previously released AP Biology exams, one at a time, over 

the course of the year.  They will take each exam, consisting of multiple choice 

and individual free response questions at home and I will grade them using the 

scoring guidelines, returning the exams with the correct answers marked. 

Students are asked to look at the questions they missed and figure out 

why they missed them. When they have finished one exam, I will give them 

another to work on at home. 

 

Plagiarism/Cheating:  

  

Plagiarism is the dual act of presenting and claiming the words, ideas, data, or 

creations of others as one’s own.  Plagiarism may be intentional--as in a false 

claim of authorship--or unintentional--as in a failure to document information 

sources using MLA, APA, CBE, or other style sheets or manuals adopted by 

instructors in the College.  Presenting ideas in the exact or nearly exact wording 

as found in primary or secondary sources constitutes plagiarism, as does patching 

together paraphrased statements without in-text citation.   

 
All assessments (homework, labs, quizzes, exams, projects, etc) are expected to 

be completed only by the student. Collaboration and teamwork is allowed on 

homework, but individual work, distinctly original from their lab partners' work is 

always required or zero credit will be earned. Students copying and students 

allowing others to copy their work are both academically dishonest.  Disciplinary 

action resulting from confirmed instances of plagiarism and/or cheating may 

include receipt of a failing grade on an assignment or in the course including 

removal of a student from the class. 
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Supplies:  

 

Please bring the following to class every day! 

 

1. Textbook: AP Campbell, Biology, Urry, Cain, Wasserman, Minorsky, and Reece, 

11th edition 

        AP Edition Biology, by Sylvia S. Mader/Michael Windelspecht, 11th  

                    Edition 

2. Three ring binder for AP biology and loose-leaf paper. 

3. Pen and pencil. 

4. Homework or other assignments  

5. Note Book for Lab write ups 

6. Calculator 
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AP BIOLOGY EXAM 

 
The AP Biology Exam will be given in early May. Students who take AP 

Biology must take the AP Biology Exam. A grade of 3 or higher will save many 

students time and money in college, depending on their desired degree field. 

Taking the AP Biology Exam results in a student grade based on a 5.0 GPA scale 

rather than the normal 4.0 GPA scale, if the student earns a grade of 70 percent 

or higher in AP Biology.   

The AP Biology Exam is three hours in length and is designed to measure a 

student’s knowledge and understanding of modern biology. The exam consists of 

two sections, Section I, Part A: 90-minute 63-item multiple choice section, which 

examines the student’s understanding of representative content and concepts 

drawn from across the entire course; Section I, Part B: Grid-In with 6 questions 

that require the integration of science and mathematical skills. For the grid-in 

responses, students will need to calculate the correct answer for each question 

and enter it in a grid on that section of the answer sheet.  In Section II, students 

should use the 10-minute mandatory reading period to read and review the 

questions and begin planning their responses. This section contains two types of 

free-response questions (short and long), and the student will have a total of 80 

minutes plus the 10-minute reading period to complete all of the questions. The 

number of multiple choice questions taken from each major subject area of 

biology reflects the approximate percentages of the course as designated in the 

course description on page 1 of this syllabus. In the free-response portion of the 

exam, usually one question is taken from Molecules and Cells, and another 

question focuses on Heredity and Evolution. Two questions generally focus on 

Organisms and Populations.  

Any of these four questions may require the student to analyze and 

interpret data or information drawn from the laboratory experience, as well as 

from lecture material, and may require students to integrate material from 

different subject areas of the course.  Due to the increased emphasis on 

quantitative skills and application of mathematical methods in the questions on 

both sections, students will be allowed to use simple four-function calculators 

(with square root) on the entire exam. Students will also be supplied with a 

formula list as part of their testing materials. The multiple-choice section counts 

for 50 percent of the student’s exam and grade, and the free-response section 

counts for 50 percent. Within the free-response section, each of the four 

questions is weighted equally. The answers to the free-response questions must 

be in essay form; outlines alone or unlabeled and unexplained diagrams alone are 

NOT acceptable. 
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AP Grade Qualification 
 

5 Extremely well-qualified 

4 Well-qualified 

3 Qualified 

2 Possibly qualified 

1 No recommendation  
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Course Schedule:  

Topic Required 

Reading 

Laboratory Exercise and Student Activities 

UNIT 1: 

Estimated (2 Weeks) 

 

Introduction:  

A View of Life 

          - Evolution, the 

Themes of Biology, and 

Scientific Inquiry 

Chapter 

#1 

AP Biology  Lab  

* AP Biology Lab #11: Animal Behavior 

(Lab Write Up) 

* Laboratory Safety 

* Scientific Method 

(Teacher Generated) 

 

- Multiple Choice Questions/Short 

Answers/Vocabulary 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Basic Chemistry 

 

The Chemical Content of 

Life 

 

Water and Life 

          - Chemical Elements 

          - Molecules and 

Compounds 

          - Chemistry of Water 

          - Acids and Bases 

Chapter  

 

#2 

 

 

#3 

AP Biology Lab 

* Chemical Composition of Cells 

* Cell Structure and Function Lab 

* Properties of Water 

 

- Science Article: Weekly 

Reading/Response and class discussion 

Carbon and the Molecular 

Diversity of Life 

 

The Structure and Function 

of Large Biological 

Molecules 

          - Organic Molecules 

          - Carbohydrates 

          - Lipids 

          - Proteins 

          - Nucleic Acids 

Chapter 

#4 

 

 

 

#5 

AP Biology Lab 

*Web Based  

“A can of Bull: Do Energy Drinks Really 

Provide a Source of Energy?” 

 

* Molecular Model Kits 

    (Teacher Generated) 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

UNIT 1: 

Estimated (5 Weeks) 

A Tour of the Cell 

 

Cell Structure and Function 

          - Cellular Level of 

Organization 

          - Prokaryotic Cells 

Chapter 

  

#6 

AP Biology Lab 

*  AP Biology Investigative Lab (2012) #4: 

Diffusion and Osmosis (Lab Write Up) 

 

* Web Based  

“Compartmentalization” 

 

- Science Article: Weekly 

Reading/Response and class discussion 
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          - Introducing 

Eukaryotic Cells 

          - The Nucleus and 

Ribosomes 

          - The Endomembrane 

System 

          - Other Vesicles and 

Vacuoles 

          - The Energy-Related 

Organelles 

          - The Cytoskeleton 

 

Membrane Structure and 

Function 

          - Plasma Membrane 

Structure and Function 

          - Passive Transport 

Across a Membrane  

         - Active Transport 

Across a Membrane 

        - Modification of Cell 

Surfaces 

Chapter 

#7 

AP Biology Lab  

*  AP Biology Investigative Lab (2012) #4: 

Diffusion and Osmosis (Continued) 

 

* Web Based  

“Build-a-Membrane” 

 

  - Science Article: Weekly 

Reading/Response and class discussion 

 

- One-hour exam of 15 multiple-choice questions 

and one free-response question. 

 

An Introduction to 

Metabolism 

           - Cells and the Flow 

of Energy 

           - Metabolic 

Reactions and Energy 

Transformations 

           - Metabolic Pathways 

and Enzymes 

          - Organelles and The 

Flow of Energy 

Chapter 

#8  

AP Biology Lab  

*  AP Biology Lab #2: Enzyme Catalysis 

(Lab Write Up) 

 

- Science Article: Weekly 

Reading/Response and class discussion 

Cellular Respiration and 

Fermentation 

Unit 2 

         - Cellular Respiration 

         - Outside the 

Mitochondria: Glycolysis 

         - Outside the 

Mitochondria: Fermentation 

         - Inside the 

Mitochondria 

         - Metabolic Pool    

Chapter 

#9 

 

 

 

 

 

 

 

 

 

AP Biology Lab  

*  AP Biology Lab (2011) #4 : Plant 

Pigments and Photosynthesis  

 

*  AP Biology Investigative Lab (2012) #6: 

Cellular Respiration (Lab Write Up) 

 

* Web Based  

“Photosynthesis and Respiration” 

- Science Article: Weekly 

Reading/Response and class discussion 
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Photosynthesis 

          - Photosynthetic 

Organisms 

          - The Process of 

Photosynthesis 

          - Plants as Solar 

Energy Converters 

          - Plants as Carbon 

Dioxide Fixers 

          - Other Types of 

Photosynthesis 

 

 

#10 

 

 

 

 

 

 

 

 

 

 

 

 

- A one block period exam with 20 multiple-choice 

questions, three short response questions, and 

one free-response question. 

 

 

 

 

UNIT 2 and 3 

Estimated (5 Weeks) 

 

Genetics 

 

Cell Communication 

            - Cellular Messaging 

            - Reception 

            - Transduction 

            - Response 

            - Apoptosis 

 

The Cell Cycle  

           - The Cell Cycle 

           - Mitosis and 

Cytokinesis 

           - The Cell Cycle and 

Cancer 

          - Prokaryotic Cell 

Division 

 

Meiosis and Sexual Life 

Cycles 

           - Halving the 

Chromosome Number 

           - Genetic Variation 

           - The Phases of 

Meiosis 

           - Meiosis Compared 

to Mitosis 

           - The Cycle of Life 

           - Changes in 

Chromosome Number and 

Structure 

Chapters  

 

 

 

 

#11 

 

 

 

 

 

 

#12 

 

 

 

 

 

 

 

 

 

#13 

AP Biology Lab 

*  AP Biology Investigative Lab (2012) #9 : 

Cell Division: Mitosis and Meiosis 

 

* Web Based 

“But I’m To Young! A Case Study of Ovarian 

Cancer” 

 

- Science Article: Weekly 

Reading/Response and class discussion 
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Mendel and the Gene Idea 

       - Gregor Mendel 

       - Probability 

       - Mendel’s Laws 

       - Extending the Range 

of Mendelian Genetics 

Chapter 

#14 

AP Biology Lab  

* Punnett Squares 

* Dominant and Recessive 

Traits/Chromosomal Disorders 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

- A block period exam consisting of 25 multiple-

choice questions, two short answer questions, and 

one free-response question are given. This 

summative assessment contains questions that 

require the use of a calculator for Chi Square 

Analysis 

The Chromosomal Basis of 

Inheritance 

           - Morgans 

Experiments 

          - Sex-linked genes 

         - Linked genes 

         - Alterations of 

Chromosome number 

        - Inheritance Patterns 

Chapter 

#15 

AP Biology Lab  

*  AP Biology Lab (2011) #7: Genetics of 

Organisms (Lab Write Up) 

Drosophila melanogaster 

 

 

- Science Article: Weekly 

Reading/Response and class discussion 

The Molecular Basis of 

Inheritance 

       - The Genetic Material 

       - Replication of DNA 

and Repair 

      - Replication in 

Eukaryotes vs. Prokaryotes 

      

Gene Expression: From 

Gene to Protein 

 

 - The Genetic Code of Life 

       - First Step: 

Transcription 

       - Second Step: 

Translation 

       - Structure of the 

Eukaryotic Chromosome 

     - Mutations 

 

 

 

 

 

Chapters 

#16 

 

 

 

 

 

 

 

#17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AP Biology Lab 

*  Frederick Griffith, Alfred Hershey and 

Martha Chase activity. 

 
*  Construction of DNA and RNA nucleotides using 

construction paper and then modeling the process 

of DNA replication, repair, and simulating 

translation and transcription. 
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UNIT 3 (Continued) 

Regulation of Gene 

Expression 

         - Prokaryotic 

Regulation 

         - Eukaryotic 

Regulation 

         - Cancer and cell cycle 

control 

 

 

Chapter 

#18 

 

 

 

 

 

 

 

AP Biology Lab 

* Students must incorporate an explanation of 

the advantages to prokaryotes for organizing 

genes in an operon, of the difference between 

positive control and negative control, and predict 

how UV light might impact an operon.  

 

* (Students explain the trp operon and the lac 
operon) 

 

* Reading “Moalem, Survival of the Sickest” 
 
* Web Based 
“Epigenetics: DNA and Histone 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Viruses 

         - Viruses, Viroids, and 

Prions 

         - Viral replication 

         - Plant and Animal 

Viruses 

         - Structure of Viruses 

         - Bacterial Defenses 

against Phages 

         - CRISPR-Cas System 

 

 

Chapter 

#19 

AP Biology Lab 

* Using modeling clay or paper models, students 

in teams of two create a representation of viral 

lytic and lysogenic cycles in prokaryotes and 

explain these cycles to the class.  

 

* The presentation must address the question, 

Why is it beneficial to a virus if its host lives and 
does not die? 
 
- Science Article: Weekly 

Reading/Response and class discussion 

DNA Tools and 

Biotechnology  

          - DNA Cloning 

          - Biotechnology 

Products 

          - Gene Therapy 

          - Genomics 

 

Genomes and Their 

Evolution 

         - The Human Genome 

Project 

         - Bioinformatics 

         - Coding and 

Noncoding DNA 

         - Duplication, 

rearrangement, and 

Chapters 

#20 

 

 

 

 

 

 

 

#21 

AP Biology Lab 

* AP Biology Investigative Lab (2012): 

Biotechnology: Bacterial Transformation 

 

* AP Biology Investigative Lab (2012) #9: 

Biotechnology: Restriction Enzyme Analysis of 

DNA (University of Rochester) 

- Science Article: Weekly 

Reading/Response and class discussion 

 

- A block period exam of 15 multiple-choice 

questions, four short-response questions, and one 

free-response question is given. 
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mutation of DNA contribute 

to Evolution 

        - Comparing genome 

sequences 

 

UNIT 4: 

Estimated (6 Weeks) 

 

Evolution 

  

Decent With Modification: 

A Darwinian View of Life 

         - History of 

Evolutionary Thought 

         - Darwin’s Theory of 

Evolution 

          - Evidence for 

Evolution using scientific 

evidence 

 

 

 

 

 

 

Chapter  

 

 

 

 

 

#22 

 

 

 

 

 

AP Biology Lab  

* “How Did Darwin View Evolution via 

Natural Selection?” 

* Students organize evolution-related terms into a 

concept map and then answer questions related 

to the map.  

 

* Videos (NOVA) 

- What Darwin Never Knew 
- Evolution  “Dogs and Selective Breeding” 
 
*Web Based 
“ Seven Skeletons and a Mystery” 

 

* Review of Hardy-Weinberg 

Population Genetics 

- Science Article: Weekly 

Reading/Response and class discussion 

The Evolution of 

Populations 

           - Genes, Populations, 

and Evolution 

           - Natural Selection 

           - Maintenance of 

Diversity 

           - Genetic Variation 

           - Hardy-Weinberg 

Equation  

           - Natural selection, 

genetic drift, and gene flow 

Chapter 

#23 

AP Biology Lab 

* AP Biology Lab (2011) #8: Population Genetics 

and Evolution (Lab Write Up) 

 

Test of the Hardy-Weinberg population 

 

- Science Article: Weekly 

Reading/Response and class discussion 

The Origin of Species 

           - How New Species 

Evolve 

           - Biological Species 

Concepts 

           - Modes of Speciation 

           - Principles of 

Macroevolution 

           - Hybrid Zones       

 

 

Chapter 

#24 

 

 

 

 

 

 

 

 

 

AP Biology Lab 

* Web Based 

“ Speciation” 

 

* Web Based 
“As the Worm Turns: Speciation 

and the Apple Maggot Fly” 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 



AP BIOLOGY  Winters K 

 17 

  

 

 

 

- A block period exam of 15 multiple-choice 

questions, four short-response questions, and one 

free-response question is given. 

 

The History of Life on Earth 

             - Origin of Life 

             - Fossil Record 

             - The rise and fall of 

groups of organisms 

             - History of Life 

             - Geological Factors 

That Influence Evolution 

 

 

 

 

 

 

 

 

 

 

 

Chapter 

#25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AP Biology Lab 

* Origin of Life Kit for AP Biology, Carolina 

Biological Supply Company 

 

* Web Based 

“GEOLogic: The Big Five Mass Extinctions”, 

Students will use real geologic data and must 

explain and justify the matches they made. 

 

 * Video “Phylogenetics” 

Web Based 
“Pylogenetics” 

Students complete the activity “How are 

Phylogenies Constructed?” Students will make a 

concept map to explore how phylogenies are 

constructed. 

 

- Science Article: Weekly 

Reading/Response and class discussion 

Unit 5 

Phylogeny and the Tree of 

Life 

             - Systematic Biology 

             - The Three-Domain 

System 

             - Phylogeny 

             - Molecular Clocks 

 

Bacteria and Archaea 

             - Structural and 

functional adaptations 

             - Rapid reproduction 

             - Diverse nutritional 

and metabolic adaptations 

             - Prokaryotes crucial 

role in the environment 

             - Prokaryotes have 

both beneficial and harmful 

impacts on humans 

 

 

Chapters 

 

#26 

 

 

 

 

 

 

#27 

AP Biology Lab 

* AP Biology Investigative Lab (2012) #3: 

Comparing DNA Sequences to Understand 

Evolutionary Relationships with BLAST 

 

* Web Based 
“Classroom Cladogram of 

Vertebrate/Human Evolution” 

 

- A block period exam of 15 multiple-choice 

questions, four short-response questions, and one 

free-response question is given. 
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Unit 6: 

Plant Evolution and Biology 

Soil and Plant Nutrition 

            - Plant Nutrition and 

Soil 

            - Water and Mineral 

Uptake 

            - Transport 

Mechanisms in Plants 

Chapter 

 

#37 

AP Biology Lab 

* AP Biology Investigative Lab (2012) #11: 

Transpiration 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Plant Responses to Internal 

and External Signals 

            - Signal transduction 

pathways 

            - Plant hormones 

help coordinate growth, 

development, and response 

to stimuli 

            - Plant response to 

light 

            - Plant response to 

attack of pathogens and 

herbivores 

 

 

Chapter  

#39 

AP Biology Lab 

* Using modeling clay students will build models 

of signal transduction in plants  

 

* Presented with the claims that abscisic acid 

brings about the closing of stomata when a plant 

is under water stress and that photoperiodism 

results in flowering in long-day and short-day 

plants, students choose one claim and design an 

experiment that could test the claim. 

 

* Discuss Plant Response 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

- A block period exam of 15 multiple-choice 

questions, four short-answer questions, and one 

free-response question. 

 

UNIT  7: 

Estimated (7 Weeks) 

 

Basic Principles of Animal 

Form and Function 

             - Animal form and 

function 

             - Feedback control 

             - Energy 

requirements 

             - Homeostasis 

Chapter  

 

 

 

#40 

AP Biology Lab 

* Student pairs create a visual representation 

(e.g., a poster) that defines homeostasis, explains 

negative feedback mechanisms and positive 

feedback mechanisms with clear examples. 

 

- Science Article: Weekly 

Reading/Response and class discussion 

Circulation and Gas 

Exchange 

            - Transport in 

Invertebrates 

            - Transport in 

Vertebrates 

Chapter 

#42 

AP Biology Lab 

* AP Biology Lab (2011) #10: Physiology of the 

Circulatory System (Lab Write Up) 

 

*Students are given sample data from an 

experiment that tests a hypothesis that caffeine 

will increase the heart rate in Daphnia magna. 
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            - The Human 

Cardiovascular System 

            - Blood 

 

- Science Article: Weekly 

Reading/Response and class discussion 

The Immune System 

           - Evolution of Immune 

Systems 

           - The Lymphatic 

System 

           - Innate Immune 

Defenses 

           - Adaptive Immune 

Defenses 

           - Immune System 

Disorders and Adverse 

Reactions 

Chapter 

#43 

AP Biology Lab 

* Students complete “How Does the Immune 

System Keep the Body Free of Pathogens?”  

 

* Web Based 
“ A Bad Reaction: A Case Study in Immunology” 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Hormones and the 

Endocrine System 

            - Hormones and 

other signaling molecules 

            - Feedback 

Regulation 

            - Endocrine glands 

response to stimuli 

            - Signaling by 

Pheromones 

            - Hormone response 

pathways 

Chapter 

#45 

AP Biology Lab 

- Location of glands, hormones produced, 

target cells, bodies response activity 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Neurons, Synapses, and 

Signaling 

            - Evolution of The 

Nervous System 

            - Nervous Tissue 

            - The Central 

Nervous System 

            - The Peripheral 

Nervous System 

            - Ion pumps and ion 

channels 

            - Action potentials 

            - Neuron 

communication 

Nervous Systems 

            - Circuits of Neurons 

and supporting cells 

           - Vertebrate Brain 

           - Nervous System 

disorders 

Chapter 

#48 

 

 

 

 

 

 

 

 

 

 

 

 

#49 

AP Biology Lab 

* Working in groups of three or four, students 

construct a dynamic model of an action potential 

along a neuron and then across a synapse to 

generate an action potential in a postsynaptic 

neuron 

 

* Web Based 

“ Jumping the Gap” 

Student Role Play Activity 

 

- Science Article: Weekly 

Reading/Response and class discussion 
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Animal Behavior 

               - Inheritance 

Influences Behavior 

               - The Environment 

Influences Behavior 

               - Animal 

Communication 

               - Behaviors That 

Increase Fitness 

         

Chapter 

 #51 

AP Biology Lab 

* AP Biology Investigative Lab (2012) #12: 

Fruit Fly Behavior 

* After completing the reading students 

will answer and discuss the following 

questions: 

 

• What questions would you need to ask to 
determine what physiological mechanisms 
mediate the response? 
• What questions would you need to ask to 
determine if the behavior aids in survival and 
reproduction? 
• What is the behavior’s evolutionary history? 
• What kinds of experiments would you need to 
develop to answer your questions? 
 
* Web Based 
“ A Deadly Passion: Sexual Cannibalism in the 
Australian Redback Spider” 
  
* Web Based 

“My Brother’s Keeper: A Case 

Study in Evolutionary Biology and Animal 

Behavior” 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

- Students take a one-hour exam consisting of 15 

multiple-choice questions and one free-response 

question. 

Estimated (6 Weeks) 

Unit 8 Ecology 

 

An Introduction to Ecology 

and the Biosphere 

              - Earth’s climate 

              - Distribution of 

Terrestrial Biomes 

controlled by climate and 

disturbance 

              - Aquatic Biomes 

              - Interactions 

between organisms 

             - Ecological change 

and evolution  

Chapter 

 

 

 

#52 

 

 

 

 

 

 

 

 

 

 

AP Biology Lab 

* In teams of three students will create a visual 

representation that addresses the following 

prompts relating to a terrestrial or aquatic biome 

of their choice: 

 

• Explain, with justification, the events that have 

impacted the ecosystem over time. 

• Make predictions, with justification, how 

changes in climate and biodiversity could impact 

the ecosystem. 

• Explain the claims and predictions about how 

species diversity within an ecosystem influences 

ecosystem stability. 
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• Predict, with justification, how the ecosystem 

could be conserved. 

 

*Refer to the Ecology Unit Packet 

 

- Science Article: Weekly 

Reading/Response and class discussion 

Population Ecology 

             - Scope of Ecology                   

             - Biotic and Abiotic 

factors affect on population 

density, dispersion, and 

demographics  

             - Demographics of 

Populations 

             - Population Growth 

Models/Logistic and 

exponential growth 

             - Density-dependent 

factors regulate population 

growth 

             - Regulation of 

Population Size 

             - Life History 

Patterns 

             - Human Population 

Growth 

Chapter 

#53 

AP Biology Lab 

Population Ecology Virtual Lab 

http://virtualbiologylab.org/population-

ecology/ 

 

 

- Science Article: Weekly 

Reading/Response and class discussion 

Community Ecology 

             - Ecology of 

Communities 

             - Community 

Development 

             - Dynamics of an 

Ecosystem 

             - Disturbance 

influences species diversity 

and composition 

            - Pathogens alter 

community structure locally 

and globally 

Chapter  

#54 

AP Biology Lab 

Community Ecology Virtual Lab 

http://virtualbiologylab.org/community-

ecology/ 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Ecosystems and 

Restoration Ecology 

           - Physical Laws 

govern energy flow and 

chemical cycling in 

ecosystems 

Chapter 

#55 

AP Biology Lab 

* AP Biology Investigative Lab (2012) #10: 

Energy Dynamics (Lab Write Up) 

 

*Refer to the Ecology Unit Packet 

 

http://virtualbiologylab.org/population-ecology/
http://virtualbiologylab.org/population-ecology/
http://virtualbiologylab.org/community-ecology/
http://virtualbiologylab.org/community-ecology/
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          - Energy and other 

limiting factors control 

primary production in 

ecosystems 

          - Energy transfer 

between trophic levels is 

typically 10% efficient 

          - Biological and 

geochemical processes 

cycle nutrients and water in 

ecosystems 

          - Restoration 

ecologists return degraded 

ecosystems back to a more 

natural state. 

- Science Article: Weekly 

Reading/Response and class discussion 

 

Conservation Biology and 

Global Change 

          - Human activities 

threaten Earth’s 

biodiversity 

          - Population 

conservation 

          - Landscape and 

regional conservation 

          - Changes to Earth’s 

are occurring rapidly due to 

human actions 

          - Sustainable 

development is key to 

conserving biodiversity 

Chapter  

#56 

AP Biology Lab 

Conservation Biology Virtual Lab 

http://virtualbiologylab.org/conservation-

ecology/ 

 

* Web Based 

“You Poured It Where? A Case Study in Invasive 

Species” 

 

*Refer to the Ecology Unit Packet 

 

- Science Article: Weekly 

Reading/Response and class discussion 

 

 

http://virtualbiologylab.org/conservation-ecology/
http://virtualbiologylab.org/conservation-ecology/

