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Foreword


Life Science is probably one of the most important courses offered in science at this time due to the increased awareness of environmental events.  These events range from naturally occurring phenomenon to the impact that human actions have had on the planet.  By gaining knowledge of the topics covered in this course students will be able to make better choices.  This will be accomplished through an intensive, interactive, academic, and hands on laboratory experience.  Through their understanding of the world around them, our students will be able to make a positive impact upon themselves, their environment and ultimately the planet as a whole.


General Course Objective

This course is designed to instruct students in the basic process and functions of life.  We will begin by exploring the most basic unit of life, the cell and proceed through more complex organisms and the environments in which they live.  The students will begin to understand how our interactions with the environment can cause long lasting effects to the world around us.  

Specific Course Objectives

1. Understand that organic molecules are made of chemical elements.
2. Understand the role of organic molecules in all of life’s functions.
3. Know the cell organelles and their functions.
4. Compare and contrast prokaryotes and eukaryotes.
5. Describe the processes of photosynthesis and cellular respiration.
6. Describe the processes of mitosis and meiosis. 
7. Describe the taxonomic system.
8. Explain the theory of evolution and natural selection.
9. Diagram food chains and food webs. 
10. Explain the interaction of organisms and their environment. 
LIFE SCIENCE COURSE OF STUDY

1. The Chemistry of Life

Central Concept: Chemical elements form organic molecules that interact to perform the basic functions of life.

1.1
Recognize that biological organisms are composed primarily of very few elements.  The six most common are C, H, N, O, P, and S.

1.2
Describe the basic molecular structures and primary functions of the four major categories of organic molecules (carbohydrates, lipids, proteins, nucleic acids).

1.3
Explain the role of enzymes as catalysts that lower the activation energy of biochemical reactions. Identify factors, such as pH and temperature, that have an effect on enzymes.

2. Cell Biology

Central Concepts: Cells have specific structures and functions that make them distinctive. Processes in a cell can be classified broadly as growth, maintenance, and reproduction. 

2.1
Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus, nucleolus, cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, lysosome, ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, cilium, flagellum, pseudopod) to their functions. Explain the role of cell membranes as a highly selective barrier (diffusion, osmosis, facilitated diffusion, active transport).

2.2
Compare and contrast, at the cellular level, the general structures and degrees of complexity of prokaryotes and eukaryotes.

2.3
Use cellular evidence (e.g., cell structure, cell number, cell reproduction) and modes of nutrition to describe the six kingdoms (Archaebacteria, Eubacteria, Protista, Fungi, Plantae, Animalia).

2.4
Identify the reactants, products, and basic purposes of photosynthesis and cellular respiration. Explain the interrelated nature of photosynthesis and cellular respiration in the cells of photosynthetic organisms.

2.5
Explain the important role that ATP serves in metabolism.

2.6
Describe the cell cycle and the process of mitosis.  Explain the role of mitosis in the formation of new cells, and its importance in maintaining chromosome number during asexual reproduction.

2.7
Describe how the process of meiosis results in the formation of haploid cells.  Explain the importance of this process in sexual reproduction, and how gametes form diploid zygotes in the process of fertilization.

2.8 Compare and contrast a virus and a cell in terms of genetic material and reproduction.

5. Evolution and Biodiversity

Central Concepts: Evolution is the result of genetic changes that occur in constantly changing environments. Over many generations, changes in the genetic make-up of populations may affect biodiversity through speciation and extinction.

5.1
Explain how evolution is demonstrated by evidence from the fossil record, comparative anatomy, genetics, molecular biology, and examples of natural selection.

5.2
Describe species as reproductively distinct groups of organisms. Recognize that species are further classified into a hierarchical taxonomic system (kingdom, phylum, class, order, family, genus, species) based on morphological, behavioral, and molecular similarities. Describe the role that geographic isolation can play in speciation.

5.3
Explain how evolution through natural selection can result in changes in biodiversity through the increase or decrease of genetic diversity within a population.

6. Ecology

Central Concept: Ecology is the interaction among organisms and between organisms and their environment.

6.1
Explain how birth, death, immigration, and emigration influence population size.

6.2
Analyze changes in population size and biodiversity (speciation and extinction) that result from the following: natural causes, changes in climate, human activity, and the introduction of invasive, non-native species. 

6.3
Use a food web to identify and distinguish producers, consumers, and decomposers, and explain the transfer of energy through trophic levels. Describe how relationships among organisms (predation, parasitism, competition, commensalism, mutualism) add to the complexity of biological communities.

6.4
Explain how water, carbon, and nitrogen cycle between abiotic resources and organic matter in an ecosystem, and how oxygen cycles through photosynthesis and respiration.

EVALUATION OF STUDENTS
Students are evaluated throughout the course using a variety of assessments including:

· Academic competency

· Class participation

· Laboratory skills

· Projects/Reports

· Quizzes/Tests

· Homework/Class work

Addendum

Honors Life Science/Scientific research project assignment


Students will apply their basic knowledge of the scientific method and/or engineering process to develop a topic of research to fulfill their Sophomore Honors Biology project requirement. 
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