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Resources: 

Internet resources are widely used during this course and their use varies from year to year

depending on time and availability. Several example of website used in the past follows.


The Biology Project


Interactive Biochemistry


Howard Hughes Medical Institute


Access Excellence


Public Broadcasting System


NOVA Online

Course Description:

The AP Biology course is designed to be the equivalent of a two-semester college introductory Biology course usually taken by Biology majors during their first year of college. After completion of the course, high school students will take a comprehensive, national exam. Depending on what college you attend, your score on the national exam may exempt you from the first year college Biology course and you may receive college credit. In the past, many students have used this course to prepare them for the rigors of academic life in college and have taken the first year college Biology course, passing with flying colors.

Scope and Sequence:  

This course involves the study of basic biological concepts, chemical structure of life, cell structure, enzymes, biochemical pathways, and structure of DNA, Mitosis, Meiosis, Genetics and the classification of organisms.

Objectives of the Course:

This course aims to provide students with conceptual frameworks, factual knowledge and analytical skills necessary to deal critically with the rapidly changing science of Biology. The course is basically divided in to three major units of study:




I. 
Molecules and Cells   (25%)




II.
Heredity and Evolution   (25%)




III.
Organisms and Populations   (50%)

The percentages listed represent the approximate percentage of questions on the AP Exam from each of these areas of study.

The three curricular areas listed above have many overlapping components. Therefore, it is prudent to learn from each area using a series of Biology themes that help tie biological concepts together in to a whole. These themes are as follows.

1. Science as a Process

2. Evolution

3. Energy Transfer

4. Continuity and Change

5. Relationship of Structure and Function 

6. Regulation

7. Interdependence in Nature

8. Science, Technology and Society

As the course progresses, you will find that all writing assignments and many of the test questions you encounter will ask you to synthesize information surrounding these themes. This is a difficult task and is a task many students struggle with. The best way to get better at writing science essays of this type is to practice.

Projects:

There will also be several “projects” to be completed during the year. These include a formal research paper on the topic of HIV and a Biome project due on the day of final exams for the second semester. An individual research project may also be assigned.
Assignments and Homework:

All assignments are due at the beginning of class and no late work will be accepted with out an excuse deemed adequate by the instructor.

Assigned Reading:  

Specifically assigned chapters of text are in the outline and should be read before coming to class.  There is a lot of material so everything will not be covered in class but it is still testable material. 

Laboratory Work:  

There is a large lab component to this course. AP prescribes at least 12 labs be performed throughout the year and we will perform these labs either using the AP materials directly or by using a lab that closely approximates the AP Lab in terms of its conceptual frameworks and learning objectives. We will have at least one lab exercise for every major concept. Lab reports will be completed individually unless you are told otherwise. Lab sessions will be assigned.  A paper must be written for each lab including an explanation of what you did and drawings of the lab material.  Each paper is worth 50 points.

Exams/Quizzes:  

The AP Biology exam is divided in to two parts; multiple choice and free response (essays.) All tests taken in this course will be designed in the same way and formatted to fit the time frame of a regular class period (50 minutes).  The exams/quizzes will be given at the beginning of each class.  The exams will be worth 100-points.
Attendance and Participation: 

There are five points per day that will be awarded for to do’s on the board.  Points may be subtracted due to lack of participation, absences and disruptive behavior.  This will be done at the discretion of the instructor. 

* There may be additional quizzes and assignments that will figure in the grade at the discretion of the instructor.

Evaluation Procedure:

A: 100 – 90
B: 89 – 80
C: 79 – 70
D: 69 – 60
F: 59 – 0

How to figure grade: Points earned divided by the total number of points possible.

Methodology: 

This course is designed to use lectures, class discussions, and student participation to explore the issues and topics identified.  Students have a major role in the analysis of current issues in business ethics.  Weekly readings from the assigned text, as well as cases identified for specific problems will be used to focus class discussions and facilitate the examination of these issues.  Articles collected from other publications may be used to explore recent updates on cases.  Students may be responsible for the collection of articles for class.  The following can be expected and will be required for successful completion of this class.

A.       Combination of lecture/discussion, case studies and experimential exercises.  

Students will be required to complete assigned readings before class and be prepared to participation in class discussions.

A. In class, group assignments.

B. Regular attendance and participation in discussions are expected.  If you have to miss a class, you “must” let the instructor know ahead of time.  You will be responsible for the cases and any work covered in class that day.

C. Mid-term examination – material covered during the first half of the course.

Final examination – material covered the second half of the course.
Institutional Objectives:

Critical Thinking:  Critical thinking is accurately interpreting evidence, identifying salient arguments, thoughtfully analyzing and evaluating alternative points of view, reaching judicious conclusions, justifying results, explaining assumptions and reasons, and fair-mindedly allowing where evidence and reasons lead.

1. Students will be able to demonstrate habits of critical inquiry and a mastery 

of critical thinking skills

2. Students will demonstrate understanding of analysis, criticism, and advocacy                   

in the context of both deductive and inductive reasoning.

3. Students will demonstrate the ability to identify relevant factors needed to 

make a decision, solve a problem, and produce cogent reasoning.

Use of Technology:  The use of technology includes the ability of students to continually grow in the application of current and emerging technologies.  These skills are reflected in the student’s ability to employ appropriate technological learning tools for research, presentations, and in support of learning.  Students must have the knowledge and skills to identify, locate, explore, and evaluate the suitability of technological resources including applications, tools, educational software, and associated documentation.

1. Students will demonstrate knowledge and skills in the nature and operation of

      technology systems. 

2. Students will understand the ethical issues related to technology and practice responsible use of technological systems, information and software.

3. Students will use technology to enhance learning, increase productivity, engage in research, and promote creativity.

4. Students will use technology to collaborate, publish, and interact with peers, experts and other audiences.

5. Students will employ technology in the development of strategies for solving problems in the real world.

Oral and Written Communications:  Communication is the art of effectively expressing and exchanging ideas through speech and writing.

1. The student will communicate effectively in writing and various audiences.

2. The student will conduct meaningful research including gathering information from primary and secondary sources incorporating and documenting source material in their writing.

3. The student will evaluate and organize ideas for original oral presentations.

4. The student will communicate through effective public speaking by delivering a variety of speeches to various audiences.

5. The student will demonstrate mastery of basic written and oral communications, including the ability to read and listen with understanding and critical discernment.

Academic Dishonesty:

Academic dishonesty of any nature will result in disciplinary action, which may include receiving a failing grade on the work in question, failure in the course and disciplinary action from the school.

Classroom Decorum:

Appropriate behavior is expected in the classroom.  Sleeping, excessive talking, excessive absences, and disrespect of the teacher and fellow students are not acceptable behaviors.  In accordance with the student handbook, a student may be asked to leave the classroom and referred to the Vice Principal and/or Principal before being allowed to return to class.  

Electrical Devices:

The use of electrical devices in class, during class time and on school property is not permitted.  If such a device is found it will be confiscated.

Course Policies:  

Students are responsible for all lecture materials.  For unavoidable absences, students should obtain notes from classmates and contact instructors for missed tests and labs.  Academic dishonesty will follow the policies in the Student Handbook.

Note:  The syllabus is subject to change at the discretion of the Instructor.

	Unit Name
	Content Knowledge
	Textbook Reference
	Labs, Activities and Other References

	Re-Introduction to Biology
	Themes in Biology

     Science as a Process

     Evolution

     Energy Transfer

     Continuity and Change

     Structure and Function

     Interdependence

     Technology and Society

Scientific Inquiry

Identification of Living Things

Description of the Six Kingdoms


	Chapter 1
	Power Point (student)

   What is Life?

   Six Kingdoms

   Evolution

   Scientific Method

Orientation Lab

    (Gunstream, 2-8)

Microscopy Lab

   (Gunstream, 9-17)



	Basic Chemistry for Biology
	Hierarchy of Matter in Life

Chemical Bonding

    Covalent, Ionic, Hydrogen Bonds

Acids, Bases and Buffers

Water


	Chapter 2

	Acids, Bases and Buffers (Vernier Probeware)

	Organic Biochemistry
	Chemical Nature of Carbon
     Bonding Patterns

     Functional Groups

Polymerization

     Hydrolysis and Condensation    

     Reactions

Carbohydrates

Lipids

Nucleic Acids

Proteins

     Amino Acids

      Structural Organization

     Effect of change on Polypeptide


	Chapter 3
	Chemical Aspects Lab
Gunstream

Interactive Biochemistry (website)

	Energy and Life
	Laws of Thermodynamics
     Conservation

     Entropy

Potential, Kinetic and Free Energy

Exergonic and Endergonic Reactions

Metabolism

     ATP Cycle

     Coupled reactions

     Metabolic Pathways

Enzymes

     Catalysis

     Activation Energy

     Structure and Function

     Lock and Key, Induced Fit

     Environmental variables

          Temperature

          Competitive Inhibitors

          Non-Competitive Inhibitors

      Allosteric Enzymes

      Regulation and Feedback


	Chapter 6
	Enzyme Catalysis (AP #2) with Vernier Probeware

	Cell Theory and Structure
	Prokaryote vs. Eukaryote
Cell Theory

Eukaryotic Organelles

     Structure

     Function

Plant vs. Animal Cells


	Chapter 5
	The Cell
Gunstream, 47-58

	Membranes
	Fluid Mosaic Model
     Bilayer structure

Membrane Proteins

Communication and Cell Junctions

Passive Transport

     Diffusion

     Osmosis

     Facilitated Diffusion

Active Transport

     Na/K Pump
     Endocytosis and Exocytosis


	Chapter 4
	Effect of Alcohol on Membranes (Vernier Probeware)
Osmosis and Diffusion

AP Lab #1

Cell Size and Diffusion (Vernier Probeware)

	Photosynthesis
	Summary Equation
Chloroplast Structure and Function

     Chlorophyll

     Accessory Pigments

Light and Energy

     Photosystems I and II

     Chemiosmosis and ATP

     Production of NADPH

     Role of Water

Calvin Cycle

     Carbon Fixation

     ATP and NADPH

     Nature of a Cyclic Pathway

Variables That Affect the Reaction

C3 vs. C4 Pathways

Photorespiration


	Chapter 7
	Photosynthesis Lab (AP #4) with Vernier Probeware

	Respiration
	Summary Equation
     Relationship to Photosynthesis

Structure of Glucose

Mitochondria Anatomy 

Anaerobic respiration

     Glycolysis 

          ATP and NADH Production

     Fermentation

          Alcohol

          Lactic Acid

Citric Acid Cycle

Electron Transport

     NADH, FADH2
     Cytochromes

     Chemiosmosis

     Role of Oxygen


	Chapter 8
	Respiration Lab (AP #5) with Vernier Probeware
Interactive Biochemistry

(Website)

	Cell Division
	Cell Cycle
     Process

     Regulation

Mitosis

     Process

      Purpose

Meiosis

     Process

     Purpose

Relationship Between Mitosis and Meiosis

     Life histories


	Chapter 9
 Chapter 11
	Mitosis and Meiosis Lab (AP #3)

	DNA
	Historical Perspective and Discoveries
Central Dogma

Replication

     Role of Complementary Bases

     Leading and Lagging Strands

     Enzyme control

Transcription

     RNA (mRNA, tRNA, rRNA)

     Enzyme Control

     RNA Processing

          Introns, Exons

          Spliceosomes

          5’ cap, Poly A Tail

Translation (Protein Synthesis)

     Role of mRNA, tRNA and RRNA

     tRNA Charging

     Codon and Anti-codon

     EPA Sites on Ribosome

     Post-transcription regulation

Prokaryotic Gene regulation

Eukaryotic Gene Regulation


	Chapter 10
	History of DNA Project 
Lac Operon simulation

Eukaryotic Gene Regulation Simulation

Isolation of DNA from Wheat Germ Lab

Interactive Biochemistry (Website)

	Mendelian Genetics

	Laws of Inheritance
     Dominance

     Segregation

     Independent Assortment

Chi Square analysis of Mendel’s data

Punnett Square

     Monohybrid and Dihybrid Crosses

                 Genotype Ratios

                 Phenotype Ratios

Exceptions

     Multiple Alleles

     Incomplete Dominance

     Codominance

     Polygenic Traits

     Pleitropy

     Multifactoral Inheritance

	Chapter 12
	Heredity

Gunstream, 413-428

(Contains elements of AP Lab #6)

	Chromosomal Theory

	Linkage
     Gender

     X- Linked Traits

     Punnett Squares showing linkage

Comparison to Mendel’s Laws if Inheritance

Chromosome Mapping

Mutation and Human Disorders

     Non-disjunction

        Aneuploidy

            Trisomy, Monosomy
      Polyploidy

     Recessive Conditions

     Dominant Conditions

     Sex-linked Conditions

     Deletion

          Genomic Imprinting

     Translocation

     Inversion

     Duplication
	Chapter 12
	Heredity
Gunstream, 413-428



	Modern Genetics
And Genetic Technology


	Recombinant DNA
     Transgenic organisms

     Transformation

     Transduction

Cloning

Stem Cells

Electrophoresis

    Gel

     PAGE

DNA Fingerprinting

Polymerase Chain Reaction (PCR)

Amniocentesis and Karyotypes

DNA Array Diagnosis

VNTR/STR Analysis

Bioethics in Biotechnology


	Chapter 13
	Introduction to Electrophoresis
Where’s the CAT? (a simulation activity in Southern Blot Technique

DNA Fingerprinting Lab

(Contains elements of  AP Lab #6)

Bacterial Identification Simulation (HHMI)

Blackett Family

(The Biology Project)


	Evolution and Natural Selection

	Evidence
     Fossil Record

     Comparative Anatomy

        Homologous Structures

        Analagous Structures

        Vestigial Structures

     Artificial Selection

     Comparative Biochemistry

     Comparative Embryology

Natural Selection

     Overproduction

     Limited Resources

     Competition

     Variation

     Survival (preferential reproduction)

     Time


	Chapter 14
	Biochemical Evidence for Evolution Lab

	Evolution and Population Genetics

	Genetic Connections (Darwin/Mendel)
Gene Pool

Hardy-Weinberg Equilibrium

Causes of Evolution
    Gene Flow

     Mutation

     Natural Selection

     Genetic Drift – Small Populations

        Founder Effect

        Bottleneck Effect
	Chapter 15
	Population Genetics and Evolution, AP Lab #8

	Evolution and Speciation

	Evolution and Mendel
Gene Pool

Hardy-Weinberg Equilibrium

Causes of Evolution

    Gene Flow

     Mutation

     Small Population – Genetic Drift

          Founder Effect

          Bottleneck effect

     Natural Selection

     Non-random Mating

Selection

    Directional

     Stabilizing

     Disruptive

Sexual Selection

Isolating Mechanisms

     Pre-mating and Post-mating 

      Temporal

      Behavioral

      Mechanical Incompatibility

      Gamete Incompatibility

       Hybrid Inviability

       Hybrid Infertility

Punctuated Equilibrium

Human Evolution Basics


	Chapter 16
Chapter 17
	Comparing Hominid Skulls Activity

Gunstream, 457-461



	Microbiology
	Virus
Bacteria

Fungi

Protista

Algae

Basic Concepts

     Classification

     Basic Structure

     Reproductive Strategies

     Impact on Humans

      
	Chapter 19
Chapter 20
	HIV Research Paper
Antibiotic Resistance Lab

	Plant Evolution

	Classification 
Move To Land

Alternation of Generations

    Mosses and Liverworts

     Ferns 

     Gymnosperms

     Angiosperms


	Chapter 21
	Terrestrial Plants
Gunstream, 155-168

	Animal Evolution

	Classification
     Sponges

     Cnidaria

     Flatworms

     Round Worms

     Annelids

     Mollusks

     Arthropods

     Echinoderms

     Chordates

Themes of Study

     Symmetry

     Tissue Layers and Organization

     Segmentation

     Cephalization

Human Parasites
	Chapter 22
Chapter 23
	Simple Animals
Gunstream, 169-184

Mollusks, Segmented Worms and Arthropods

Ginstream, 185-198

Echinoderms and Chordates

Gunstream, 199-210



	Plant Morphology

	Tissue Organization
     Primary vs. Secondary growth

Roots

Stems

Leaves

Flowers

Fruits

Seeds


	Chapter 24
Chapter 25
	Structure of Flowering Plants
Gunstream, 381-392



	Plant Physiology

	Xylem
     Transpiration Cohesion Theory

Phloem

     Bulk Flow Theory

Guard Cell Function

Germination

Hormonal Control

    Growth

     Tropisms


	Chapter 24
Chapter 25
	Transpiration, AP Lab #9


	Animal Physiology and Behavior

	Feedback Mechanisms
Animal Behavior

     Imprinting

     Aversion

     Communication

     Aggression

     Learning

Instinct


	Chapter 27
Chapter 28
	Animal Behavior, AP Lab #11


	Ecology and Populations

	Define Hierarchy of Study
     Population…Biosphere

Changes in Populations

     Exponential vs. Logistic Growth

     Cyclic patterns

Carrying Capacity

     Equilibrium

     Limiting Factors

           Density Dependent

           Density independent

Competition

     Interspecific

     Intraspecific

     Competitive Exclusion Principle

Survivorship Curves

Human Populations

     Impact of Culture and Technology

     Age Structure Diagrams


	Chapter 39
	Populations Activity
Gunstream, 493-500

	Ecology and  Ecosystems
	Niche/Habitat
Interactions

     Predator/Prey

     Mutualism

     Commensalism 

     Parasitism

     Coevolution

Matter

     Nutrient Cycles

          Water, Carbon, Oxygen 

           Nitrogen, Phosphorous

     Food Chains and Food Webs

          Consumers vs. Producers

Energy

     Energy pyramid

     Revisit Entropy

Biomes


	Chapter 40
Chapter 41

Chapter 42
	Dissolved Oxygen and Aquatic Primary Productivity, AP Lab #12
Biomes Project

	Ecology and Human Interaction
	Pollution
Acid Rain

Erosion

Deforestation

Global Warming

     Greenhouse Effect

Invasive Species

Conservation


	Chapter 41
	

	Human Biology 
	Skin
Circulation

Respiration

Digestion

Excretory

Immune Response

Endocrine

Nervous 

Musculoskeletal

Reproduction

Embryology


	Chapter 30
Chapter 31

Chapter 32

Chapter 33

Chapter 34

Chapter 35

Chapter 36

Chapter 37


	Self Directed Reading
Physiology of the Circulatory System
AP Lab #10

HIV and Immune Response (HRW Simulation)


To the Student and Parent(s)/Guardian(s):

STUDENT AGREEMENT

I, ______________________, have read the syllabus for AP Biology and agree to abide by the rules and consequences set by Dr. Kevin Hall and Carnahan High School.  I acknowledge my responsibilities in undertaking such a rigorous and challenging course.  I am aware of the AP Biology testing, grading and make-up / late policies.  I agree to ask for help if necessary and attend the required number of after-school review sessions to prepare myself for the AP Exam. 

_______________________________


______________________________

Student signature




Date

STUDENT SAFETY CONTRACT

I, ______________________, a student in science at Carnahan High School, do hereby agree to follow all safety rules and regulations as set forth by the instructor.  I realize that compliance with these rules is necessary to assure the safe operation of the school laboratory and provide safe environment not only for myself, but also for my fellow students and teachers as well.  I will, therefore, cooperate fully with the teacher and students to assure all of us the safest laboratory possible.  I will act responsibly to look for possible safety hazards and will immediately point out these hazards to the instructor.  I understand that violation of safety rules may result in the loss of laboratory privileges and possible disciplinary measures.

________________________________


____________________________

Student Signature




Date

STUDENT AND PARENT COURSE CONSENT

We have read and understand the expectations for AP Biology and will support Dr. Kevin Hall in her effort to provide an effective learning environment.  We also understand that this course is a college level course that will require a significant amount of effort on the part of the student.  

______________________________                             _____________________________________________

Student’s Signature                                                        Parent’s Signature

______________________________                             ____________________________________________

 Home Phone Number                                                    Parent  Email

_________________________________      

Phone Number at which parent/guardian 

can be reached during school hours.                                   

Are there any requests that you have of the instructor:
