Course: Honors Biology Syllabus 2020-21 








Teacher Name: Ashton Johnson
Tuscaloosa County High School



Conference Information: I am available to talk with parents or students during my planning period (4th Block) or after school. Parents need to make arrangements through the main office at 342-2670.                Email me at- aljohnson@tcss.net
Course Description: This course is intended for students who are interested in an accelerated science program. Honors Biology will prepare students who may consider taking AP Biology, preparing for the ACT, college, or are interested in a science based career after high school. Due to the rigorous nature and fast pace of this course, a student must have demonstrated academic excellence in previous science and math courses. Students will be introduced to the conceptual framework, factual knowledge, and analytical skills needed to adapt to the rapidly changing science of biology. Laboratory technical skill, analysis of information, and problem-solving abilities will be an integral part of the course. Honors Biology students will complete additional projects as well as independent study and research not expected in general biology. Topics include molecules and cells, evolution and genetics, and organisms and population. 
Course Objectives or Goals: 

1) Use models to compare and contrast how the structural characteristics of carbohydrates, nucleic acids, proteins, and lipids define their function in organisms.
2) Obtain, evaluate, and communicate information to describe the function and diversity of organelles and structures in various types of cells (e.g., muscle cells having a large amount of mitochondria, plasmids in bacteria, chloroplasts in plant cells).
3) Formulate an evidence-based explanation regarding how the composition of deoxyribonucleic acid (DNA) determines the structural organization of proteins.

a. Obtain and evaluate experiments of major scientists and communicate their contributions to the development of the structure of DNA and to the development of the central dogma of molecular biology.

b. Obtain, evaluate, and communicate information that explains how advancements in genetic technology (e.g., Human Genome Project, Encyclopedia of DNA Elements [ENCODE] project, 1000 Genomes Project) have contributed to the understanding as to how a genetic change at the DNA level may affect proteins and, in turn, influence the appearance of traits.

c. Obtain information to identify errors that occur during DNA replication (e.g., deletion, insertion, translocation, substitution, inversion, frame-shift, point mutations).

4) Develop and use models to explain the role of the cell cycle during growth and maintenance in multicellular organisms (e.g., normal growth and/or uncontrolled growth resulting in tumors)
5) Plan and carry out investigations to explain feedback mechanisms (e.g., sweating and shivering) and cellular processes (e.g., active and passive transport) that maintain homeostasis.

a. Plan and carry out investigations to explain how the unique properties of water (e.g., polarity, cohesion, adhesion) are vital to maintaining homeostasis in organisms.

6) Analyze and interpret data from investigations to explain the role of products and reactants of photosynthesis and cellular respiration in the cycling of matter and the flow of energy.

a. Plan and carry out investigations to explain the interactions among pigments, absorption of light, and reflection of light.

7) Develop and use models to illustrate examples of ecological hierarchy levels, including biosphere, biome, ecosystem, community, population, and organism.
8) Develop and use models to describe the cycling of matter (e.g., carbon, nitrogen, water) and flow of energy (e.g., food chains, food webs, biomass pyramids, ten percent law) between abiotic and biotic factors in ecosystems.
9) Use mathematical comparisons and visual representations to support or refute explanations of factors that affect population growth (e.g., exponential, linear, logistic).
10) Construct an explanation and design a real-world solution to address changing conditions and ecological succession caused by density-dependent and/or density-independent factors.
11) Analyze and interpret data collected from probability calculations to explain the variation of expressed traits within a population.

a. Use mathematics and computation to predict phenotypic and genotypic ratios and percentages by constructing Punnett squares, including using both homozygous and heterozygous allele pairs.

b. Develop and use models to demonstrate codominance, incomplete dominance, and Mendel's laws of segregation and independent assortment.

c. Analyze and interpret data (e.g., pedigree charts, family and population studies) regarding Mendelian and complex genetic disorders (e.g., sickle-cell anemia, cystic fibrosis, type 2 diabetes) to determine patterns of genetic inheritance and disease risks from both genetic and environmental factors.
12) Develop and use a model to analyze the structure of chromosomes and how new genetic combinations occur through the process of meiosis.

a. Analyze data to draw conclusions about genetic disorders caused by errors in meiosis (e.g., Down syndrome, Turner syndrome).

13) Obtain, evaluate, and communicate information to explain how organisms are classified by physical characteristics, organized into levels of taxonomy, and identified by binomial nomenclature (e.g., taxonomic classification, dichotomous keys).

a. Engage in argument to justify the grouping of viruses in a category separate from living things.

14) Analyze and interpret data to evaluate adaptations resulting from natural and artificial selection that may cause changes in populations over time (e.g., antibiotic-resistant bacteria, beak types, peppered moths, pest-resistant crops).
15) Engage in argument from evidence (e.g., mathematical models such as distribution graphs) to explain how the diversity of organisms is affected by overpopulation of species, variation due to genetic mutations, and competition for limited resources.
16) Analyze scientific evidence (e.g., DNA, fossil records, cladograms, biogeography) to support hypotheses of common ancestry and biological evolution.
Material and Textbook: Miller & Levine Biology, A+ College Ready Notes.  3-ring binder, pens and pencils, composition notebook for labs, loose leaf and graph paper, highlighters, glue sticks, and colored pencils. Students will be allowed to use technological devices for education only during class.
Course Requirements: 
Respect yourself, your classmates, your teacher and your school administrators.

Be on time every day. This means in your desk with supplies when the bell rings.

Bring all materials to class each day and be ready to learn.

Follow all laboratory safety rules and never eat, drink, or chew gum during labs. 

Don’t leave the room without my permission. 
Go to the restroom before you get to class. For emergencies, use the hall pass and sign out sheet.  
Follow all school rules. 
Unless told by the teacher students should not have any technological device out during class.
Attendance: Attendance is critical to your success in school. Students who miss school due to illness may make arrangements to make up missed work within two days of their return from an excused absence. It is the student’s responsibility to schedule make up work at a time convenient to both the student and the teacher. Students who miss class due to school functions such as ball games, club activities, field trips, class meetings, etc. have the same responsibility.  
Grading Policy: Grades will be based on a point system. Students will receive points for homework, class work, laboratory reports, projects, quizzes, research papers, and tests. The percentage grade will be determined by dividing total points by the points possible. At the end of each nine-weeks a comprehensive test will be given. A final comprehensive test that covers the entire year will count 20% of the entire grade. 

Statements of Essential Functions: The student will be able to: 1. Follow and apply basic safety requirements. 2. Collect and analyze data. 3. Manipulate apparatus. 4. Perform laboratory work. 5. Prepare and read graphs. 6. Perform mathematical calculations. 7. Prepare written reports. 8. Communicate effectively in writing and orally. 9. Solve problems. 10. Read from scientific sources. 11. Prepare collections and projects. 12. Complete written and project-based assignments. 13. Work effectively in groups and teams. 14. Take accurate and useful class notes. 15. Follow written and oral directions. 

Survey and Scope:

Unit 0 – Nature of Science
Unit 1—Chemistry of Life 

Unit 2 - Cell Structure and Function 

Unit 3—Cellular Energetics
Unit 4—Cell Communication and the Cell Cycle

Unit 5— Gene Expression and Regulation
Unit 6—Heredity
Unit 7—Natural Selection

Unit 8—Ecology

Unit 9 - Biodiversity

Review for the Final Exam!!!
