CANTON HIGH SCHOOL – SCIENCE DEPARTMENT

Grade 9 – Biology (Honors Level)
Course Theme:  Biology investigates living things, through theories, models and nature.  It employs experimentation, examination and observations which lead to the understanding of the diversity, complexity and interconnectedness of life on earth.  As a result of their studies, students will develop an appreciation of the relationship of biology to the real world.

Honors Biology is rigorous course that requires the students to move at a rapid pace with an emphasis on independent study.  The students in Honors Biology are asked not only to answer questions but also to explain how and why they arrived at that answer.  These students are required to spend considerable time on homework and are also required to use investigatory and analytic skills to solve inquiry-based scientific challenges.
 Specific Content:  Students will know:
· The Chemistry of Life 

· The significance of carbon in organic molecules. 

· The six most common elements in organic molecules (C, H, N, O, P, S). 

· The composition and functions of the four major categories of organic molecules (carbohydrates, lipids, proteins, and nucleic acids). 

· How dehydration synthesis and hydrolysis relate to organic molecules. 

· The role of enzymes in biochemical reactions. 

· Structure and Function of XE "Cells:Structure and Function of"  Cells

·      The cell parts/organelles XE "organelles"  and their functions. 

· The difference between prokaryotic XE "cells:prokaryotic"  cells XE "cells"  and eukaryotic XE "cells:eukaryotic"  cells, in terms of their general structures and degrees of complexity. 

· The differences between plant and animal cells.

· How cells function in a narrow range of physical conditions, such as temperature and pH, to perform life functions that help to maintain homeostasis.

· The role of cell membranes as a highly selective barrier (diffusion, osmosis, and active transport). 

· The reactants and products in the general reaction of photosynthesis XE "photosynthesis" , and how isotopes are used in this identification.

· That the organic compounds produced by plants are the primary source of energy XE "energy"  and nutrients for most living things. 

· How cellular respiration is important for the production of ATP XE "ATP" .

· The interrelated nature of photosynthesis XE "photosynthesis"  and cellular respiration. 

· How the processes of mitosis XE "mitosis"  and meiosis compare XE "meiosis" , and their role in the cell cycle. 

· Genetics

· The structure and function of DNA, and how to distinguish among replication, transcription, and translation. 

· The processes of replication, transcription, and translation and how they relate to each other in molecular biology.

· The general pathway by which ribosomes synthesize proteins by using tRNAs to translate genetic information encoded in mRNAs. 

· How mutations in the DNA sequence of a gene may be silent or result in phenotypic change in an organism and in its offspring.

· The differences between dominant, recessive, codominant, polygenic, and sex-linked traits.

· Mendel’s laws XE "Mendel’s laws"  of segregation and independent assortment.

· How to use a Punnett Square XE "Punnett Square"  to determine the genotype and phenotype of monohybrid crosses.

· How zygotes XE "zygotes"  are produced in the fertilization process.

· That while viruses lack cellular structure, they have the genetic material to invade living cells XE "cells" .
· Human Anatomy and Physiology
· How major organ systems in humans (e.g., kidney, muscle, lung) have functional units (e.g., nephron, sarcome, alveoli) with specific anatomy that perform the function of that organ system. 

· How the function of individual systems within humans are integrated to maintain a homeostatic balance in the body. 

· Evolution XE "Evolution"  and Biodiversity
· How the fossil record, comparative anatomy, and other evidence support the theory of evolution.

· How genetic variation is preserved or eliminated from a population through Darwinian natural selection (evolution) resulting in biodiversity.

· How the taxonomic system XE "taxonomic system"  classifies living things into domains (eubacteria, archaebacteria, and eukaryotes) and kingdoms (animals, plants, fungi, etc.). 
· Ecology XE "Ecology" 
· How biotic and abiotic factors cycle in an ecosystem XE "ecosystem"  (water, carbon, oxygen, and nitrogen). 

· How to Use a food web XE "food web"  to identify and distinguish producers, consumers, and decomposers, and explain the transfer of energy through trophic levels XE "energy:transfer through trophic levels" . 

· The factors in an ecosystem XE "ecosystem"  that influence fluctuations in population size.

· How to analyze changes in an ecosystem XE "ecosystem"  resulting from natural causes, changes in climate XE "climate" , human activity, or introduction of non-native species.

· How symbiotic behavior produces interactions within ecosystems XE "ecosystems" .

Specific Skills To Be Developed:  Students will be able to (skills progression is still under discussion)
· Pose questions and state hypotheses based on prior scientific observations, experiments, and knowledge.

· Distinguish between hypothesis and theory as scientific terms.

· Either individually or as part of a student team, design and complete a scientific experiment that extends over several days or weeks.

· Use mathematics to analyze and support findings and to model conclusions.

· Simulate biological processes or phenomena using different kinds of representations.

· Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

· Revise scientific models. 

· Communicate and defend a scientific argument.

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

· Collaborate with fellow students and engage in group discussion 

· Write effectively using language appropriate for the purpose and audience

· Communicate ideas and information clearly

· Keep an organized notebook and lab book

· Demonstrate proper care and use of laboratory equipment

Materials: 

· Modern Biology (Holt, Rinehart and Winston, 2002)

· (see Technology)

Teaching Methods:

· Laboratory experiments

· Demonstrations

· Class discussion

· Lecture 

· Small group work

· Independent study

Integration of Technology:

· Biology Labs Online

· Textbook Web:  go.hrw.com, www.scilinks.org, www.si.edu/hrw , www.cnnfyi.com includes additional support for every chapter.  Student activities, data sharing, chapter assessment, and teacher support

· BioRad Equipment for Biotechnology Labs

· WebQuests used for independent research and extra credit reports

Integration of Writing:

· Term projects have a writing choice

· Laboratory reports require students to analyze data and draw conclusions

· Open-response questions on tests require students to infer, analyze, predict, and conclude on the basis of data, diagrams, and hypothetical questions.

Assessment & Grading:

· Tests and quizzes consist of true/false, multiple choice, calculation, and open-response, critical thinking questions. 

· Laboratory reports require representation and analysis of data, calculation, response to critical thinking questions, and formation of conclusions.

· Homework is assigned multiple times per week and, if not assigned, students should be reading the textbook and reviewing class notes.
· One project per term will be completed on a major concept discussed during that term. Projects are created to address differentiated learning styles.

· 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.
