CANTON HIGH SCHOOL – SCIENCE DEPARTMENT

Grade 9 – Biology (Advanced Placement)
Course Theme: Biology investigates living things, theories, models and nature through experimentation, examination and observations leading to the understanding of the diversity, complexity and interconnectedness of life on earth.  Two main goals are to help students develop a conceptual framework for modern biology and to help students gain an appreciation of science as a process.  Students are encouraged to focus on understanding important relationships, processes, mechanisms, and potential extensions and applications of concepts.  
This course is designed as a university level Introductory Biology class and will cover similar subjects. All students are required to take the AP exam in biology.  The AP Biology Exam seeks to be a representative of the topics and goals of three general areas: Molecules and Cells, Heredity and Evolution, and Organisms and Populations.

Pre-Requisites:  Minimum grades of A’s in Biology 101 and Chemistry 101 OR Minimum grades of B’s in Biology Honors and Chemistry Honors AND teacher recommendation and approval.  

Broad Concepts of the Course: 

Students will know:

I. Molecules and Cells: 

· Physical and chemical properties of water that make life possible on earth

· Physical and chemical properties of organic molecules that make life possible on earth

· How laws of thermodynamics relate to biochemical processes

· How enzymes are involved with chemical reactions

· Cells are the structural and functional units of life

· Cellular processes are based on physical and chemical changes.  

· Similarities and differences between the different types of cells

· Cell parts, their functions and organization

· How cells assure genetic continuity through the process of cell divisions

· The role of ATP in cellular anabolic and catabolic processes

· How organisms generate ATP through the processes of fermentation and cellular respiration

· The purpose and process of photosynthesis

II. Heredity and Evolution

· How meiosis and gametogenesis function in reproduction

· How genetic information is organized and transmitted by the eukaryotic chromosomes

· The principle patterns of inheritance as laid down by Mendel

· The structure and function of RNA and DNA

· How genes are  regulated and expressed within organisms

· How genetic information can be altered by mutations

· Major structures and functions of viral reproduction

· Current recombinant nucleic acid technology and their practical applications and ethical and legal problems.  

· Current biological models for early evolution of life 

· Evidence for evolution

· The role of natural selection and heredity in evolution

· Different patterns of evolution and the responsible mechanisms

III. Organisms and Populations

· Major body plans of plants and animals

· Representative organisms from the major phyla and their distinguishing characteristics

· How evolutionary relationships are used to classify organisms

· Patterns of reproduction, growth, and development in plants and animals 

· Structural, physiological, and behavioral adaptations in major plant and animal systems

· The responses or organisms to the environment

· Models used to describe population dynamics

· Regulation of population size

· How matter and energy cycle through communities and ecosystems

· How abiotic and biotic factors affect ecosystem function

· How humans are affecting biogeochemical cycles and the environment

Specific Skills to be Developed:

· Make detailed observations and record them accurately

· Conduct and design experiments

· Evaluate and monitor progress through investigation

· Generate ideas and formulate hypotheses

· Apply the scientific method and appropriate techniques of research

· Interpret and analyze statistical data to draw conclusions

· Integrate mathematics and technology skills in biology

· Develop an appreciation of the relationship of biology to the real world

· Collaborate with fellow students and engage in group discussion 

· Write effectively using college level language and ideas

· Keep an organized notebook and lab book

· Operate technical laboratory equipment

Primary Materials Used for Teaching and Learning:

Class Textbook: Pearson Benjamin Cummings, Biology. Campbell & Reece, 6th ed.

Class Materials: Lab Notebook, 3-Ring Binder or Notebook, Lined Paper, Graph Paper, Writing Utensils, Colored Pencils, LCD Projector, VCR, Overhead Projector, Prepared Transparencies, Wall Charts, Periodic Table of Elements, Models, Videos, Preserved and Live Specimens, Computer and CDs, Video Microscope, Molecular Model Kits

Lab Equipment: Various Glassware, Light/Dissecting Microscopes, Preserved slides, Dissecting Equipment and Utensils, Biotechnology equipment (micropipettes, microcentrifuges, horizontal and vertical gel electrophoresis boxes and power supplies) Hot Plates, Spectrophotometer, Respirometers, Incubator, Bacterial Transformation Kits, Chemical Reagents and Indicators, Automatic Stirrers, Dialysis Tubing, Consumable goods (various foods etc.), Scales

Teaching Methods:

Lecture, discussion, laboratory experiments (including the 12 required experiments by the AP Board), cooperative learning groups, independent learning projects.  

Technology Integration:

Biology Labs Online: www.biologylabsonline.com
Textbook Website: www.campbellbiology.com includes additional support for every chapter.  Student activities, data sharing, chapter assessment, and teacher support

Teacher Generated Website: www.cantonma.org/~schmidte/apbio/aphome.html
BioRad Equipment for Biotechnology Labs

Integration of Writing:

College style formal laboratory reports where students are required to use analysis and conclusion forming skills to form hypotheses and discuss results

Advanced Placement style essay questions on tests where students analyze, predict, conclude, and infer information from diagrams and questions.

Grading System:


Tests and Quizzes:
45%


Lab Reports:

40%


Homework:

10%


Participation:

  5%

· Tests and quizzes consist of multiple choice, short answer, open-ended essay, and analysis and interpretations of data and diagrams.  

· Lab reports consist of formally written purpose, hypotheses, materials, procedures, results, data analysis, discussion and conclusions.

· Homework is given nearly everyday and if not assigned, students should be reading the textbook and studying notes.

· Participation grade requires students to come to class prepared everyday with pen or pencil, notebook, lab book, and textbook.  Students are to be actively involved in note-taking or group work, especially during laboratory experiments.

