2013-2014 Biology Syllabus

I. The Science of Life 
· Characteristics of life

· Living vs. Non-living

· Scientific method

· Experimental design

· Qualitative vs. Quantitative

· Inference vs. Observation
II. Ecology (Standard 2.1.1, 2.1.3, 2.1.4)

· Structure and function of ecosystems
· Energy flow

· Nutrient cycling

· Symbiotic relationships
· Population biology
· Human ecological impact

III. Chemistry of Life (4.1.1, 4.1.3)

· Importance and examples of organic molecules

· Structure and function of proteins, carbohydrates, lipids and nucleic acids

· Monomers and polymers

· Tests that distinguish between organic molecules

· Enzymes—function, importance and examples
IV. Cell Structure and Function (1.1.1, 4.2.2, 4.1.3)

· Structure and function of organelles
· Cellular organization: cells, tissues, etc.

· Plant vs. animal cells

· Prokaryotic vs. eukaryotic cells

· Cellular transport

· Cellular communication

· Microscope use

V. Cellular Energetics  (4.2.1)

· Purpose of respiration and photosynthesis

· Organelles involved

· Aerobic vs. anaerobic respiration

· Products and reactants in respiration and photosynthesis

VI. Molecular Genetics and Biotechnology  (3.1.1, 3.1.2, 3.1.3, 3.3.1, 3.3.2, 3.3.3, 4.1.2)

· Structure of DNA and RNA
· DNA replication
· Mutations
· Protein synthesis (transcription/translation)

· Cancer

· Examples of biotechnologies and their applications: DNA fingerprinting, cloning, PCR, genetically modified organisms, etc.

· Bioethics and Biotechnology

VII. Meiosis and Heredity (1.2.2, 3.2.1, 3.2.2)

· Mitosis—asexual cell division
· Meiosis—cell division for sexual reproduction

· Mendelian genetics (Punnett Squares)

· Non-Mendelian genetics—incomplete dominance, co-dominance, multiple alleles, epistasis, polygenic traits, sex-linkage

· Interpreting karyotypes

· Genetics and human disease

IIX. Origin of Life & Evolution (3.4.1, 3.4.2, 3.4.3)

· Natural selection
· Biogenesis vs. abiogenesis

· Conditions of early earth and characteristics of early life

· Fossils—relative and absolute dating, patterns in the fossil record

· Biochemical and anatomical similarities between organisms
· Processes of speciation

· Artificial selection

IX. Classification, Taxonomy and Microorganisms (1.1.2, 3.5.1, 3.5.2, 2.1.2)

· KPCOFGS
· Binomial nomenclature

· How organisms are classified

· Prokaryotic vs. eukaryotic

· Dichotomous keys

· Viral structure and function

· Bacterial structure and function

· Microorganisms and human disease

X. Plant Biology (3.5.1, 3.5.2, 2.1.2)

· How plants accomplish essential life functions: transport, excretion, regulation, respiration, nutrition, reproduction, growth and development
· Similarities/differences between major plant groups

· Co-evolution of plants and pollinators

XI. Taxonomy of Animals (2.1.2)
· How the major animal phyla carry out essential life functions—transport, excretion, respiration, reproduction, excretion, growth and development
· Animal behavior—learned vs. innate

XII. Human Body (2.1.2, 3.2.3)
· Essential life functions in mammals—reproduction, respiration, excretion, digestion, circulation, immunity, nervous system, growth and development
· Role of genetics and environment in human health and disease
