
AP Biology

Syllabus

Course Overview

This AP Biology course is a lecture and lab course covering the eight major themes of the AP Biology Curriculum including Science as a Process; Evolution; Energy Transfer; Continuity and Change; Relationship of structure to function; Regulation; Interdependence in nature; and Science, technology, and society.  These AP Biology themes are integrated throughout various units of study which include but are not limited to ecology, biochemistry, cell structure and function, evolution, genetics, molecular genetics, DNA technology, classification, plant & animal diversity, structure, function and physiology, classification, inheritance and microbiology.  

Students will gain extended knowledge and understanding of biological concepts, data and evolutionary principles that govern and unify biology.  Students will also collect and use lab data to solve biological problems and apply the concepts learned in lecture.  Students will gain hands-on technical skills in lab and will demonstrate the major principles and critical thinking necessary to better understand the interactions and interdependence of living organisms within and among their environments.

The objectives of this course are that students will:

· demonstrate mastery of biological concepts and principles

· apply learned knowledge to the coexistence of all organisms in the environment and their societal interactions

· Construct a coherent view of life in which evolution is the central theme accounting for the diversity and unity of life

· interpret and predict patterns in data to solve problems of a scientific nature

· gain a greater appreciation of the interrelatedness of all organisms and their surroundings

· develop a greater base of scientific/biological knowledge

Each unit is structured so as students will have the opportunity to sufficiently learn the material through several days of lecture accompanied by complementary lab(s), essays, activities and other relevant material as well as a review of material and a test. 

The textbook for the course is the 7th Ed. Of Neil A. Campbell’s & Jane B. Reece’s Biology.  Students will also use the AP Biology Lab Manual.  Additional labs are generated by the teacher or come from other sources of collegiate materials including collegiate web sites such as Arizona.edu.

AP Biology Course Planner

Unit 1.  Ecology & Introduction to AP Biology(2 Weeks)
Chapters 1, 50, 52-55

Lecture Topics:

· Population dynamics

· Communities & ecosystems; Biomes

· Global Issues & Conervation Biology

· Ecological succession, trophic levels

· Abiotic & biotic cycles within ecosystems

· Exploring life 

· Themes of Biology

· Current biological theories and models

· Scientific Method

Labs:


Scientific Method & Experimental Design 


AP Lab #12 – Dissolved O2 & Primary productivity


Population exercise – Tree Mensuration


Predator/Prey Populations

Activities/Project:


Biomes Project

Students will use the computer, text and other sources to find location, average temperature ranges, average rainfall, flora, fauna and other interesting information on an assigned biome.  These research projects will be presented to the class using a power point format and will include hand-made posters and handouts.

Video:


Rachel Carson’s “Silent Spring”

Unit 2. Chemistry of Life  (3 Weeks)

Chapters 2-5

Lecture Topics:

· Atomic structure

· Chemical bonding

· Structure & function of macromolecules

· Water & its properties

· Molecular diversity

· Functional groups

Labs:


AP Lab #2 – Enzyme Catalysis


Enzyme Kinetics

Toothpickase

Protein synthesis

Activities:


Modeling of the water molecule


Modeling of the primary, secondary & tertiary structure of proteins

pH Demo

Unit 3. Cellular Structure & Function  (4 Weeks)

Chapters 6-11

Lecture Topics:

· Subcellular organization & function of organelles

· Membrane structure & function

· Types of cell transport

· Comparison of prokaryotic & eukaryotic cells

· Cellular communication

· Photosynthesis

· Cellular Respiration /Fermentation

· Internal Regulation

· Evidences of common origin

Labs:


AP Lab #1 – Osmosis & Diffusion


AP Lab #5 - Cellular Respiration


AP Lab #4 – Photosynthesis & plant pigmentation


Introduction to Spectophotometry 


C3 & C4 plant computer lab


Microscope lab on structure and function of stomata


Microscope lab on cell structure in Elodea, onion & cheek cells

Actvities:

Cellular Communication & Disease recognition at the cellular level – computer generated research module & journal article

Unit 4. Cellular Reproduction  (2 weeks)

Chapters 12 -13

Lecture Topics:

· Cell Cycle

· Mitotic division

· Meiotic division

· Alteration of generations

· Spermatogenesis & oogenesis

Lab:


AP Lab # 3 – Mitosis & Meiosis




Sordaria – crossing over




Mitotic cell division

Activities/Assignments:

Cancer research – Computer activity & class discussion – Where has cancer research taken 

     biologists in the past 10 years?  What new drugs are available and how do they 

     work, inhibition of cell cycle, tumor suppression, vascular restrictrion?

Movie: 

Cancer Warrior (NOVA)

Unit 5. Heredity & Genetics  (6 Weeks)

Chapters 14 - 21

Lecture Topics:

· Inheritance patterns including Mendelian & non-Mendelian genetics

· Molecular genetics & biotech

· RNA & DNA structure & function

· Chromosomal basis of inheritance

· Gene Regulation

· Mutation

· Recombinant techniques

· Viral & Bacterial Structure & Replication

· Nucleic acid techniques & application

· Eukaryotic Genome

Labs:


AP Lab #7 – Genetics of Drosophilia


AP Lab #6 – Molecular Biology (gel electrophoresis)




Bacterial Transformation


DNA Isolation

Essay:


Gene manipulation

Activities/Assignments:


Mendelian & non-Mendelian Genetics questions at conclusion of chapters 14 & 15


Class discussion on advances in DNA technology and the ethics involved in cloning, stem cell 

research and genetic engineering.  Students will make personal decisions on the extent to 

which research should be done and if the government should be subsidizing such research.


Karyotyping Activity

Unit 6. Evolutionary Principles  (2 Weeks)

Chapters 22-26

Lecture Topics:

· Evidences of evolution

· Mechanisms of evolution

· Speciation, punctuated equilibrium, gradualism

· Phylogenetic systematics

· Darwin & his voyage on the HMS Beagle
· Historical advances in evolutionary thinking

· Evolution at work today

· Origin of species

· Population evolution/Hardy-Wienburg Theorem & genetic equilibrium

Lab:


AP Lab #8 – Population genetics & evolution

Essay:


Natural selection

Activities/Assignments:


Hardy-Weinberg Theorem/Genetic Equilibrium problems



Homology & Biogeography

Unit 7. Diversity of Life (12 Weeks)

Chapters 27 -30, 32-49, 51

Lecture Topics:

· Biological Diversity with respect to evolutionary history

· Prokaryotes – Structure, function, phylogeny & genetic adaptations

· Protists – Diversity and evolution of

· Beneficial & harmful impacts of bacteria and protists

· Plant structure/form, function & diversity (subunit)

· Colonization and origin of plants

· Nutrition

· Reproduction

· Plant responses

· Fungi (subunit)

· Origin, structure, reproduction, diversity & ecosystem impacts

· Animal Diversity & Development

· Reproduction, development, structure/form, function and body plans

· Invertebrates 

· Vertebrates 

· History of animal life

· Phylogenetics

· Animal nutrition

· Reproduction & Embryonic development

· Comparative Anatomy & Physiology (subunit)

· Circulation & gas exchange

· Immunity

· Osmoregulation & Excretion

· Hormonal Balance and Endocrine system

· Nervous systems

· Sensory & Motor Mechanisms

· Animal Behavior (subunit)

· Genetic influences on behavior

· Environmental influences & learning

· Natural selection as a means of behavioral evolution

· Inclusive fitness

Labs:


Bacteriology


AP Lab #9 – Transpiration


AP Lab #10 – Physiology of Circulatory System


AP Lab #11 – Habitat selection


Comparative Anatomy & physiology (cat dissection)

Activities/Assignments


Phylogenetic tree project


Protists at work 

Field Trips:


BodyWorlds – Public Museum


Bog (Plant Diversity)

Zoo – Behind the scenes tour

Unit 8.  Review (1-2 Weeks)


* Students will be assigned groups and one of the eight themes in the AP Biology Course 

Description.  Each group will be asked to present their theme as it relates to each of the major units covered during the course.  Each group will have 20 minutes to present their theme in a multi-media presentation over the course of 4 days.

· Students will be given several practice tests during the remaining days leading up to the exam.  

Students will evaluate their results as a class and discuss answers & reasoning with one 

another.  Students will also respond to several AP Biology Free-Response items and 

evaluate one another using the rubrics provided.

Teaching Strategies

Lectures cover selected concepts from each chapter and are supplemented with diagrams, teaching aids, visuals, examples, demonstrations and in-depth explanations.  Most lectures are based on evolution as an underlying process such as the evidences of common origin with respect to cell structure.  Students are assigned regular textbook readings as well as additional outside research-based articles.  Occasionally I will show a DVD to emphasize or clarify a particular topic.  Three fieldtrips are planned, one to a local zoo to observe animal behavior, another to a local bog/natural area to observe and research plant diversity and a third trip to a nearby showing of BodyWorlds (I, II or III).  Students are also supported by the plethora of resources online and in hard copy that accompanied their text and AP Central as well as the AP Biology Lab Manual and practice and released tests.

Students are not required to take the AP Biology Exam, but most, if not all, will.  Throughout the year, students will be prepared to take this exam.  Each unit or subunit test will be comprised of 50-80 multiple-choice questions of higher educational objectives such as synthesis, analysis and comprehension.  Students will also be given released AP Biology exams periodically during the year.  On each unit or subunit test, students will also be asked to write responses to free-response questions.  These questions will be teacher generated using a style similar to that of the AP exam or will be previous AP Biology Tests Free Response questions.  Students will also be asked to write essays during the course of the year to better prepare them for writing free-response questions on the AP Exam.  Students will be further encouraged to do outside research on the internet with particular emphasis on AP web sites and practice tests and will be given assignments that supplement & coincide with the respective units.

Labs

Students will be paired to complete each lab during one or two, 2-hour periods.  On the first day of lab, students will read through the lab, gather supplies and materials, set-up any lab equipment, prepare solutions and begin some or all parts of the labs.  The second day or hour will be devoted to completing the lab.  Some labs will require additional time.   Students will work together and complete the lab analysis using class generated data.  

All labs will be graded and scored individually.  All lab work will require a full lab report and will be accompanied by answers to the questions in the AP Lab Manual.  Students will be given ample time to complete lab reports and answer questions.  Lab reports will graded on their quality and should contain evidences of clear understanding of the lab as well as the following required elements:  title, introduction, purpose, procedure, data/results, analysis (which generally will include graphs/charts), conclusion, limitations and recommendation.

Evaluation

Students will be evaluated on their performance of the unit/subunit tests, essays, and labs and occasional homework.  Each category is weighted and determines final grade average.



Homework – 10%



Labs – 30%



Essays – 25%



Tests – 35%

Two optional projects are available to students to enrich their knowledge of genetics and nomenclature.  Students are given a 5-star menu written in Latin that they decode to common terminology.  The second project is to complete (by hand) a 5-trait punnett square with geno and phenotypic ratios.  Students are asked to generate a mathematical equation for those ratios as well.  

