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	Understand and apply scientific reasoning and process

·  Molecules to ecosystems perspective

· Problem-solving skills

· Integration with physical science & math
	Use technology effectively to obtain and evaluate information

Locate, evaluate, and credit information in books, journals, library resources, web pages, and biological databases
	Communicate effectively in a scientific context

Communicate research results in written, oral, and visual presentations to diverse audiences
	Understand diverse cultures & philosophies

· Impact of history and society on biology

· Human impact on the world
	Become prepared  for life after college

· Professional, ethical standards

· Independent learning 

· How biology enriches life 

· Time management

· Team work


	Science, including biology, is an evidence-based, logical process by which humans can discover natural explanations for natural phenomena.


	
	
	
	
	

	All life on earth is related through evolution from a common ancestor.  As a result, life on earth is very diverse, but has many features in common.

	1. Living organisms are composed of molecules that interact according to the laws of chemistry and physics.  

a. The major macromolecules in cells are proteins, nucleic acids, lipids, and carbohydrates. 

b. Synthesis of these molecules is catalyzed by enzymes.  The synthesis of proteins and nucleic acids also requires a nucleic acid template.

2. The origin and diversification of life can be scientifically studied through observations of fossil and living organisms and through direct experimentation.  Through these studies, we know that the vast majority of species that have evolved are now extinct but new species continue to evolve.



	
	
	
	
	

	All life on earth is related through evolution from a common ancestor.  As a result, life on earth is very diverse, but has many features in common
	3. All life is composed of one or more cells that evolved from a common ancestor.  This ancestral cell appeared on Earth ~ 3.5 billion years ago.  

a. All cells have many common structural features and processes that reflect their common descent.  

b. Each of the three major cellular lineages (eubacteria, archaea, and eukaryotes) have distinctive features that reflect divergent or convergent evolution.

· Eukaryotic cells are composed of four interacting compartments: nucleus, cytosol, endomembrane system, and semiautonomous organelles.


	
	
	
	
	

	Information stored in DNA produces traits on which natural selection acts.

	1. Genetic information in all cells is stored within the DNA sequence (genome) of the cell.  

a. To have an effect on an organism’s phenotype, information in DNA must be transcribed into RNA and, in many cases, translated into protein.  Most genes are units of DNA that can be transcribed.

b. Natural selection acts on phenotypes, which are determined by genes and the environment.  

c. Changes in gene expression are critical for the growth, development, and maintenance.    

d. Mutations are changes in the DNA sequence of genes that produce gene variants called alleles.  Mutations may have no effect, be deleterious, or confer a fitness advantage to the organism.  
	
	
	
	
	

	Information stored in DNA produces traits on which natural selection acts.

	Genetic information in all cells is stored within the DNA sequence (genome) of the cell. (continued)

e. DNA replication is the process by which copies of DNA in cells are synthesized, in preparation for cell division.  Replication is critical for passing genetic information from generation to generation.

f. The frequency of a particular allele within a population changes through generations; this is evolution. 
	
	
	
	
	

	Information stored in DNA produces traits on which natural selection acts.

	2. Evolution is the change of genotype frequencies within populations. Mutation, gene transfer, natural selection, and chance events are important processes of evolutionary change.

a. Evolution occurs at different time scales. Microevolution occurs on relatively short time scales within populations and species.  Macroevolution occurs on relatively long time scales and refers to the diversification and extinction of lineages as a result of micro-evolutionary processes.
b. The evolutionary history (phylogeny) of life is revealed by differences among lineages in genetic, cellular, anatomical, developmental, and physiological traits.  This information is used to classify organisms.


	
	
	
	
	


