Biology 1151

A. General Course Objectives/Goals:

Upon successful completion of the course the student should be able to do the following: 

1. Explain the process of science and the scientific method

2. Recognize the structures and describe the functions of the basic organic molecules of life

3. Describe the structure of cells and the function of cellular organelles

4. Demonstrate understanding regarding the metabolic processes of fermentation, respiration, and photosynthesis

5. Describe the cell cycle to include cellular division through mitosis and meiosis

6. Demonstrate understanding of the modern synthesis of evolution that combines Darwin's theory with genetics

7. Describe mechanisms involved in gene expression, the regulation of gene expression, and how genes control development

8. Demonstrate understanding of the modern synthesis of evolution that combines Darwin's theory with genetics

9. Explain the evolution of genomes and developmental mechanisms

10. Present an overview of biodiversity from an evolutionary perspective to include discussion of viruses and other nonliving infectious agents, prokaryotes, protists, plants, fungi, and animals

11. Demonstrate proficiency in utilizing critical thinking, writing, and quantitative skills when conducting experimental research

B. Topical Outline:
This course will include but not be restricted to the following topics:

1. Science and the scientific method

2. Basic inorganic and organic chemistry

a. Atom structure

b. Biologically important elements

c. Bonding

d. Biologically important molecules to include water, acids, bases, buffers, electrolytes, functional groups, carbohydrates, lipids, proteins, and nucleic acids

3. Cells and tissues

a. Cell structures and types of cells

b. Structure and function of the cellular organelles

c. Basic histology

4. The cell membrane and cellular interactions

a. Membrane structure

b. Passive and active transport of material to include diffusion, osmosis, facilitated diffusion, active transport, endocytosis, and exocytosis

c. Cellular signaling and mediation of cellular interactions

5. Metabolism

a. Introduction to metabolism with discussion of energy, types of metabolism, laws of thermodynamics, and energy transport

b. Anaerobic catabolic processes (fermentation and anaerobic respiration)

c. Aerobic respiration (glycolysis, pyruvate oxidation, citric acid cycle, and electron transport chain)

d. Photosynthesis (forms of light dependent and light independent reactions)

6. The cell cycle

a. Interphase

b. Mitosis

7. Meiosis and sexual reproduction

8. Patterns of inheritance

a. Mendelian principles

b. Extensions of Mendelian genetics to include variation in dominance, linked genes, multiple alleles, polygenic inheritance, epistasis, and pleiotropy

c. Aneuploidies and single-gene mutations

9. Molecular genetics

a. DNA structure and replication

b. The gene and gene expression to include protein synthesis, single-gene mutations, and gene regulation (prokaryotic and eukaryotic)

10. DNA technologies

a. Recombinant DNA methods

b. Application of DNA technologies

11. Genes and development

12. Evolution

a. Darwinian evolution

b. The modern synthesis of evolution

c. Evolutionary changes in populations, speciation, and macroevolution

d. Chemical evolution and the first cells

13. Overview of biodiversity

a. Nomenclature, phylogeny, and systematics

b. Viruses, viroids prions, and prokaryotes

c. Survey of selected phyla of protists, fungi, plants, and animals with overview of structure, reproduction and ecology

