
AP Biology Syllabus
Course Overview
The AP Biology course is designed to be taught as if it were a college-level first-year 
biology course.  With this in mind, students are encouraged to be independent thinkers and 
learners, as well as constructive group members.  I also encourage my students to apply 
what they are learning to current social, environmental, and ethical issues in our society. 
This is done through classroom debates, discussions, and essays. 
The content of the course is organized around the four big ideas, the enduring 
understandings that fall under these ideas, and the essential knowledge that is within the 
enduring understandings.[CR2]  Evolution is integrated into a majority of my units 
including cell biology, genetics, ecology, and the chemistry of life.  My students are taught 
to recognize the implications of evolution throughout all areas of biology, and to 
acknowledge evolution as the foundation of many of our current biological models and 
thoughts.
The class is organized so that content instructional time accounts for 65-75% of the school 
hours, and lab-based activities account for 25-35% of the classroom hours. [CR7]  The 
school schedule is arranged so that each class meets for 90 minutes every day of the week 
for one year.  Summer homework is assigned previous to the school year, and this includes 
review of key biology and chemistry ideas.

Big Ideas of AP Biology [CR2]:

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.

Lab Component
Students will complete the majority of the twelve recommended labs from the AP 
Laboratory Manual.  Learning through scientific inquiry is a major portion of this course, 
as a result students complete a minimum of two formal lab write-ups in which they design, 
carry-out, and analyze an experiment.  These labs are based around generalized topics 
proposed by the teacher such as, “Design and Carry out an Experiment Investigating the 
Effects of one Abiotic Factor on Plants.”  Students are responsible for their own data 
collection techniques and ability to discuss their findings in a class presentation. These labs 
give the students the opportunity to use all seven science practice skills on a consistent 
basis. Throughout the school year, students will maintain a laboratory notebook which 
documents all of the scientific investigations.[CR8]



Science Practices (SP)- Throughout their lab experiences and classroom activities, 
students will use all seven science practice skills [CR6].

1. The student can use representations and models to communicate scientific 
phenomena and solve scientific problems.

2. The student can use mathematics appropriately.
3. The student can engage in scientific questioning to extend thinking or to 

guide investigations within the context of the AP course.
4. The student can plan and implement data collection strategies appropriate to 

a particular scientific question.
5. The student can perform data analysis and evaluation of evidence.
6. The student can work with scientific explanations and theories.
7. The student is able to connect and relate knowledge across various scales, 

concepts and representations in and across domains.

Text
Reece, Jane, et al., Campbell Biology, 9th edition, 2012, Pearson Education. [CR1]

Student Evaluation
• Exams and Quizzed – 60%
• Labs - 25%
• Class work/Homework – 15%

Course Calendar

Unit 1: The Chemistry of Life (Molecules)- Chapters 1-6 
(3 Weeks)

Topics:
• Origin of Life
• Chemical elements and water
• Carbohydrates, lipids, and proteins
• Enzymes: structure and functions

Big Ideas: 1, 2

Enduring Understandings [CR2]:
1.D. The origin of living systems is explained by natural processes
2.A. Growth, reproduction and maintenance of the organization of living systems 
require free energy and matter



Activities:
-AP Biology Lab 2: Enzyme Activity [CR3d, CR4b & CR6] (E.U. 4A connects 
to BI 2) Big Idea 2 (SP 1, 6)
-Introduction to Amino Acids and Protein Molecules. [CR4b] (SP 1)
-Water Lab: Students investigate various characteristics of water due to hydrogen 
bonding.  After making observations, students must analyze their findings and 
make conclusions on the properties of water. (SP 3, 7)
-Student Investigation #1:  “Investigate the effects of one factor on enzyme 
activity” Students are responsible for designing and carrying out their own lab 
experiment.  They must collect and analyze data, draw conclusions, and present 
their research to the class in a formal setting. Big Idea 2 [CR6 & CR8] (SP 1, 2, 
3, 4, 5, 6, 7)

Unit 2: Cell Biology – Chapters 6-7 &12
(3 Weeks)

Topics:
• Cell Theory
• Prokaryotic Cells
• Eukaryotic Cells
• Cell evolution: endosymbiotic theory
• Membranes: structure and function
• Lab: Elodea & Osmosis – Looking at plant cells in different solute concentrations 
• Cell Division: mitosis

Big Ideas: 1, 2, 3

Enduring Understandings [CR2]:
1.D. The origin of living systems is explained by natural processes
2.B. Growth, reproduction and dynamic homeostasis require that cells create and 
maintain internal environments that are different from their external environments
3.A. Heritable information provides for continuity of life

Activities:
-AP Lab 1: Diffusion & Osmosis: Students create models of cell membranes using 

dialysis tubing and observe the process of diffusion over time.  Students 
will draw conclusions about why cell size has remained relatively small throughout 
the process of evolution and why all cell membranes share similar characteristics 
Big Idea 2 [CR3b & CR6] 
-How Cells Reproduce – Study of Mitosis. Students will analyze onion cells to 
determine the amount of cells going through each stage of Mitosis
-Cell Diagrams: Students draw detailed diagrams of the internal and external 
structures of eukaryotic and prokaryotic cells, and viruses.  Drawings are labeled 
with detailed explanations of cell structure functions.  Students will also compare 
and contrast the three cell types. [CR3a & CR4b] 



Unit 3: Cell Respiration & Photosynthesis – Chapters 8-10
(2 Weeks)

Topics:
• Oxidation, reduction
• Photophosphorylation & chemiosmosis
• Electron transport chains
• Structure and function relationships (mitochondria & chloroplast)

Big Ideas: 2, 4

Enduring Understandings [CR2]:
2.A. Growth, reproduction and maintenance of the organization of living systems 
require free energy and matter
2.B. Growth, reproduction and dynamic homeostasis require that cells create and 
maintain internal environments that are different from their external environments
4.A. Interactions within biological systems lead to complex properties

Activities:
-Lab 5: Photosynthesis Big Idea 2 [CR6] (SP 1, 2, 3, 4, 6, 7)
-Lab 6: Cellular Respiration Big Idea 2 [CR6] (SP 1, 2, 3, 6, 7)
-Photosynthesis/Respiration Diagrams:  Students make detailed diagrams 
outlining all steps in both the processes of photosynthesis and cell respiration.  At 
each step the location of electrons and production/input of ATP is noted and 
described. [CR3d & CR4b] (E.U. 4A connects to BI 2) (SP1)

Unit 8: Plant Science – Chapters 35, 36, & 38
(2 Weeks)

Topics:
• Plant structure: tissues and functions
• Plant evolution: green algae as the common ancestor
• Plant diversity: bryophytes, ferns, conifers and angiosperms
• Transport in angiospermophytes
• Reproduction in flowering plants

Big Ideas: 2, 4

Enduring Understandings [CR2]:
2.A. Growth, reproduction and maintenance of the organization of living systems 
require free energy and matter
2.C. Organisms use feedback mechanisms to regulate growth and reproduction, 
and to maintain dynamic homeostasis
2.D. Growth and dynamic homeostasis of a biological system are influenced by 
changes in the system's environment.
4.A. Interactions within biological systems lead to complex properties



Activities:
-AP Lab #11: Transpiration [CR3a & CR6] (E.U. 1B connects to B.I.4) Big Idea 
4 (SP 1, 2, 4, 6, 7)
-Student Investigation #2:  “Investigate the affects of one abiotic factor on 
germination of a named plant species” Students must design and carry out their 
own experiment.  They are responsible for design, data collection, data analysis, 
conclusions, and presenting their findings. Big Idea 4 [CR6 & CR8] (SP 1, 2, 3, 4, 
5, 6, 7)
- Student Investigation #3: “Investigate one factor that affects the rate of 
transpiration on one named plant species”. Students must design and carry out their 
own experiment. They are responsible for design, data collection, data analysis, 
conclusions, and presenting their findings. Big Idea 4 [CR6 & CR8] (SP 1, 2, 3, 4, 
5, 6, 7)
-Flower dissection lab – students will dissect and analyze the various parts of an 
angiosperm. 

Unit 9: Ecology – Chapters 50-55
(3 Weeks)

Topics:
• Communities and ecosystems
• Organisms & Populations
• Classification
• Human Impact: Current environmental issues in politics and society

Big Ideas: 4

Enduring Understandings [CR2]:
4.A. Interactions within biological systems lead to complex properties
4.B. Competition and cooperation are important aspects of biological systems
4.C. Naturally occurring diversity among and between components within 
biological systems affects interactions with the environment

Activites:
- Estimating Population Size: Using the Mark-Capture-Release method to 
estimate the size of a population (SP 2, 5)
- Environmental Action Simulation: Students form government councils and 
debate the best ways of spending community monies on different environmental 
groups. Students must analyze the effects of different environmental activities on 
the ecosystem [CR4d & CR5] (SP 7)

Unit 3: Nucleic Acids & Proteins – Chapters 16&17
(2 Weeks)

Topics:



• DNA structure
• RNA structure
• DNA replication: includes required enzymes
• Transcription
• Translation
• Proteins: structures and functions

Big Ideas: 2, 3

Enduring Understandings [CR2]:
2.E. Many biological processes involved in growth, reproduction and dynamic 
homeostasis include temporal regulation and coordination.
3.A Heritable information provides for continuity of life

Activities:
-DNA & RNA Diagrams:  Students draw detailed diagrams of DNA and RNA 
structures, labeling all parts and identifying function. Big Idea 3
-DNA/RNA Comparison:  Students create charts to compare and contrast the 
characteristics of DNA and RNA.  Students discuss the benefits of having DNA 
versus RNA as the main genetic material in a cell. [CR3c &CR4c] (E.U.3.A 
connects to B.I. 1)
-Replication & Transcription/Tanslation Diagrams:  Students construct detailed 
diagrams of the step-by-step processes of each of these processes.  The diagrams 
include summaries of the events occurring at each stage, and show all enzymes 
included in the processes.  Big Idea 3 & 4 [CR4d] (SP1)

Unit 5: Genetics – Chapters 13-15
(5 Weeks)

Topics:
• Mendal & His Discoveries 
• Chromosomes, genes, alleles and mutations
• Meiosis
• Dihybrid crosses
• Autosomal gene linkage
• Polygenic inheritance

Big Ideas: 1, 3

Enduring Understandings [CR2]:
1.A. Change in the genetic makeup of a population over time is evolution
3.A. Heritable information provides for continuity of life
3.C. The processing of genetic information is imperfect and is a source of genetic 
variation

Activities: 



-AP Lab #7: Cell Division: Mitosis & Meiosis: Students examine the ways in 
which cells produce gametes and genetically identical daughter cells.  At the 
conclusion of the lab, students are asked to discuss why/how the cell cycle allows 
for evolution to occur. [CR3c & CR6] (E.U. 3A connects to BI 1) Big Idea 3 (SP 
1, 5, 6, 7)
-Meiosis Diagrams: Students diagram and explain the steps of meiosis (SP1)

Unit 6: Genetic Technology – Chapters 18-20
(3 Weeks)

Topics:
• Theoretical Genetics
• Mutations
• Genetic engineering and biotechnology

Big Ideas: 2, 3

Enduring Understandings [CR2]:
2.C. Organisms use feedback mechanisms to regulate growth and reproduction, 
and to maintain dynamic homeostasis
3.B. Expression of genetic information involves cellular and molecular 
mechanisms

Activities:
-AP Lab #3: Comparing DNA sequences to Understand Evolutionary 
Relationships with BLAST  Big Idea 1 [CR6 ] (SP 1, 5)
-AP Lab #8: Biotechnology: Bacterial Transformation Big Idea 3 [CR6] (SP 1, 3, 
5, 6, 7)
-AP Lab #9: Biotechnology: Restriction Enzyme Analysis of DNA Big Idea 3 
[CR6] (SP  3, 6)
- Monohybrid & Dihybrid Worksheets:  Students practice a variety of word 
problems involving complex monohybrid and dihybrid crosses

Unit 7: Evolution – Chapters 21-26
(4 Weeks)

Topics:
• Origin of Life on Earth
• Origin of species
• Evidence for Evolution
• Human Evolution
• Neo-Darwinism
• The Hardy-Weinberg Principle
• Heredity

Big Ideas: 1, 3, 4

Enduring Understandings [CR2]:



1.A. Change in the genetic makeup of a population over time is evolution
1.B. Organisms are linked by lines of descent from common ancestry
1.C. Life continues to evolve within a changing environment 
1.D. The origin of living systems is explained by natural processes
3.C. The processing of genetic information is imperfect and is a source of genetic 
variation
4.C. Naturally occurring diversity among and between components within 
biological systems affects interactions with the environment 

Activities:
-Dichotomous Keys: Students decipher and create dichotomous keys to help with 
the concept of classification [CR4a] (SP5)
-AP Lab #1: Artificial Selection Big Idea 1 [CR6] (SP 1, 2, 5)
-AP Lab #2: Mathematical Modeling: Hardy-Weinberg: Students use 
mathematical models to investigate the relationship between allele frequencies in 
populations and evolutionary change. Big Idea 1 [CR3a & CR6] (connects E.U. 
1A to BI 4) (SP 1, 2, 5)
-AP Lab #12: Fruit Fly Behavior Big Idea 4 [CR6] (SP 1, 3, 4, 5, 6, 7)

Unit 10: Defense Against Infectious Disease – Chapter 43
(1 Week)

Topics:
• Types of Defense
• Antigens & Antibodies
• Types of immunities

Big Ideas: 2

Enduring Understandings [CR2]:
2.D. Growth and dynamic homeostasis of a biological system are influenced by 
changes in the system's environment.

Activities:
-Flow Chart:  Students will create a flow chart to help assist in their understanding 
of the complex immune response in our bodies. (SP1)

Unit 11: Body Systems- Chapters 41-42, & 44-49
(4 Weeks)

Topics:
• CNS 
• PNS
• Neuron structure and function
• Impulse movement
• Sliding filament theory
• Muscle structure



• Structure of the kidney in relation to function
• Role of excretion
• Homeostasis
• Digestive structure in relation to function
• Digestive enzymes
• Absorption of foods
• Cardiac cycle
• Lymphatic system
• Outline of gas exchange system

Big Ideas: 2, 3, & 4

Enduring Understandings [CR2]:
2.D. Growth and dynamic homeostasis of a biological system are influenced by 
changes in the system's environment.
3.E. Transmission of information results in changes within and between biological 
systems
4.A. Interactions within biological systems lead to complex properties
4.B. Competition and cooperation are important aspects of biological systems

Activities:
-Physiology of the Circulatory System:  Students investigate how changes is 
physical activity and body positioning affect the circulatory system  Big Idea 4 
[CR6] (SP 2, 3, 4, 5,  6, 7)
-Nervous System Flow Chart:  Students create a flow chart to help organize the 
parts of the nervous system (SP1)
-Circulatory Diagrams:  Students create detailed diagrams of the blood flow 
through a four-chambered heart 
-Chicken leg dissection – students will dissect a store bought chicken leg and 
Thigh to examine the different muscles, ligaments, and tendons
-Fetal Pig dissection – students will dissect a fetal pig to conclude the unit on 
anatomy

Unit 12: Bioethics
(2 weeks)

Topics:
• Current bioethics topics in the news/media

Activities:
-Video: GATTACA- students will view the film, and participate in class 
discussions concerning genetic testing. [CR5]
-Class Discussions:  Students will read, analyze, and discuss a variety of bioethics 
topics in class [CR5]
-Bioethics Debates:  Students will be assigned a bioethics topic.  In groups, 
they will research both sides of the issue, and debate the topic formally. [CR4c] 
(SP7)


