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Course Outline Guide
	Course:
	Biology 101
	General Biology

	Credits:
	Lecture 4
	Lab 1
	Experiential

	Hours:
	Lecture 4
	Lab 2
	Experiential

	Degree:
	AAS  - Yes
	AAS-T - Yes
	Certificate - Yes

	Transfer:
	Yes


Course Description: 
Students will explore the basic biological principles that describe and explain the nature of life.  Topics will include cell biology, molecular biology (including basic biochemistry and DNA structure and function), metabolism, and genetics.  Students will practice skills in both the classroom and the laboratory through formats such as group exercises, laboratory activities, quizzes, and exams.

Student Learning Objectives:


At the end of this 10-week course, students will be competent in understanding basic biological principles and will have met the following objectives:

Biology Laboratory

Students will…
· Understand appropriate laboratory setting behavior, including proper care and handling of equipment.

· Work collaboratively with group members to accomplish a task and enhance one another’s learning.

· Use appropriate scientific dialogue to clarify and solve biological problems presented in class.

· Use a compound microscope appropriately, including proper viewing adjustments, focusing, transportation, and maintenance.

· Design and conduct experiments using components of scientific inquiry and the scientific method.

· Learn and follow proper safety guidelines at all times, including guidelines for emergency situations.

Introduction to General Themes in Biology
Students will…
· Understand how organisms are composed of various levels of order, from atoms to cells to organs to systems, each level dependent on those below.

· Understand how ecosystems are composed of various levels of order, from organisms to populations to communities to ecosystems.
· Explain the features of closed vs. open systems.

· Recognize and appreciate the interconnectedness of form and function in living organisms.

· Understand how methods of categorization (ex. Linaean system) are used to classify different organisms and to show their relatedness. 

Basic Chemistry

Students will…
· Apply their knowledge of the chemistry of water to explain how various substances behave in water.

· Know that carbon is the characteristic element of life.

· Know that electron placement in an atom is related to the amount of energy in an atom. 
Molecular Biology

Students will…
· Describe the defining characteristics of the major biological macromolecules (carbohydrates, lipids, proteins, nucleic acids) and give examples of each.

· Distinguish between monomers and polymers and explain how each is made.

· Describe the forms macromolecules take under cellular conditions in various organisms.

· Recognize the presence of the macromolecules in daily nutrition.

· Explain the major roles of each of the major macromolecules in organisms. 

· Explain the ability and importance for a protein to maintain shape through various levels of structure.

· Explain the phenomena and effects of denaturation and renaturation due to environmental changes.

· Will explain the molecular basis of diffusion and osmosis.

· Describe the basic properties of DNA and RNA, noting similarities and differences.

· Explain the semi-conservative nature of DNA replication.

· Describe how enzymes use DNA templates and base-pairing rules to create identical daughter strands during replication.

· Explain the importance of perfection during DNA replication and the role of mutations.

· Understand the definition of a gene.

· Describe how enzymes are able to create RNA from a DNA template during transcription.

· Describe how various RNAs and the ribosome are able to translate the message in mRNA to protein during translation.

· Use the genetic code to decipher the resultant protein chain from codons in a piece of mRNA. 

· Explain the importance of transcription, and translation in the life of a cell.

· Compare the processes of transcription and translation in prokaryotes and eukaryotes.

· Understand at what levels gene expression can be regulated within a cell.

· Describe the major happenings in each phase of the cell cycle.

· Describe the importance and process of chromosome movement during mitosis.
· Describe the importance and process of chromosome movement during meiosis.

· Compare and contrast both the processes and purposes of mitosis and meiosis.

Cell Structure
Students will…
· Identify the differences between eukaryotic and prokaryotic cells.

· Compare and contrast cells and viruses.

· Identify the form and function of various parts of both eukaryotic cells (plant and animal) and prokaryotic cells, noting similarities and differences.
· Explain the nature of hydrophobic lipids in relation to the cell membrane.

· Explain how cell membranes are able to regulate transport in and out of the cell.
· Hypothesize the behavior of cells in solutions of various tonicities.

· Understand how the principles of diffusion and osmosis can regulate in which environments a cell/organism can survive.

Cellular Metabolism

Students will…
· Describe the energy transfers in anabolic and catabolic reactions.

· Understand the consequences and constraints on energy production/use to life due to the laws of thermodynamics.

· Calculate the amount of energy transferred in a biological reaction using Gibb’s free energy and determine the spontaneity of a reaction.

· Interpret and create energy diagrams to model energy flow in biological reactions.

· Explain the role of ATP in driving non-spontaneous reactions in living organisms.

· Explain how enzymes can alter the energy pathway for biological reactions.

· Explain the role of oxidation and reduction in energy transfer.

· Explain the role of electron carriers in cellular respiration.

· Understand why food/energy sources must be broken down in small steps.

· Explain how sugar is converted to ATP through cellular respiration via glycolysis, Kreb’s cycle, electron transport, and oxidative phosphorylation.

· Explain the role of the mitochondria in cellular respiration.

· Hypothesize about consequences to an organism if certain components of cellular respiration are altered (ex. no O2, blocked enzyme, anaerobic respiration, fermentation, etc.).

· Explain how green plants are able to obtain the nutrients necessary for photosynthesis through anatomical structures and various pigments.

· Explain how photosynthetic organisms are able to use light energy and CO2 to create sugar.

· Compare and contrast the processes of cellular respiration and photosynthesis. 

Genetics

Students will…
· Use appropriate genetic terminology to discuss genetic principles. 

· Explain Mendel’s work and its contribution to modern genetics.

· Model genetic assortment and patterns of inheritance using Punnett Squares and pedigrees.

· Use basic principles of genetics to solve genetics problems.

· Apply knowledge of genetics in discussions of ethical issues in the field.

· Explain how chromosomal genotype relates to physical or biochemical phenotype.

· Predict genetic characteristics of individuals based on gathered information.

· Explain the implications of errors in meiosis.
· Consider the implications of genetic research in modern society.

Course Content/Major Topics
Lectures 

1. Introduction to Biology; Cell Structure

2. Biological Macromolecules; Membrane Structure

3. Membrane Transport; Energetics; Enzyme Kinetics

4. Cellular Respiration; Fermentation

5. Plant Anatomy; Photosynthesis

6. DNA Replication; Mitosis

7. Transcription; Translation; Regulation

8. Meiosis; Mendelian Genetics

9. Patterns of Inheritance

Laboratories

1. Introduction to Lab; Safety; Microscopes

2. Cell Diversity; Experimental Design

3. Enzyme Assay Lab

4. Cellular Respiration Workshop

5. DNA Workshop

6. Central Dogma Workshop

7. Meiosis/Mitosis Models Lab

8. Pedigree Analysis Mystery Lab

Assessment Tools
· Written Exams

· Quizzes (written and oral)

· Laboratory Exercises (activities and participation)
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