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I. GENERAL DESCRIPTION 
A. Approval Date 
B. Department 
C. Conrse Number 
D. Conrse Title 
E. Conrse Outline Preparer( s) 

F. Department Chairperson 

G. Dean 

II. COURSE SPECIFICS 
A. Honrs 

B. Units 
C. Prereqnisites 

Coreqnisites 
Advisories 

D. Conrse Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

Lectnre: 3 weekly (52.5 total) 
Laboratory: 4 weekly (70 total) 
Conference: 2 weekly (35 total) 
5 
Completion of CHEM lOlA with a grade of 
C or better; or demonstration of the exit 
skills ofCHEM lOlA. 
None 
One year HS Biology or BIO 11 or 
equivalent. 
This conrse, together with BIO 101B, meets 
the transfer requirements for CSU and UC 
and CCSF's science conrse requirement 
No 
Letter 
o 

A general introduction to cell structnre and function, cell biochemistry, cell cycle, 
principles of molecular and organismal genetics, genetic engineering, and animal form 
and function. Intended for students majoring in the biological sciences, but open to all 
qualified students. UCICSU 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this conrse a student will be able to: 

A. Describe how the theory of evolution explains the unity and diversity ofliving 
forms using examples from biochemistry, cell biology, genetics, and organism 
form and function. 

B. Provide evidence for how form relates to fnnction in both small scale (molecules 
and subcellular parts) and large scale (animal physiology) systems. 

C. Explain how genetic and environmental factors influence the growth and behavior 
of organisms. 

D. Evaluate the effects of gene expression and environmental influences on the 
growth and behavior of organisms. 

CCSF, Biology, BIO 100A, General Biology, February 2015, Page 10[5 



E. Synthesize information, use quantitative reasoning and solve critical thinking 
problems; write clear, well organized essays or research papers that demonstrate 
synthesis. 

F. Demonstrate ability to apply the process of science and the skills necessary to 
successfully and safely carry out laboratory experiments. 

v. CONTENTS 
A. Introduction: Themes in the Study of Biology 

I. Evolution accounts for unity and diversity of life 
2. Forms of scientific inquiry 

B. The Chemical Context of Life 
1. Properties of elements important for life 
2. Chemical bonds important for life 
3. Water and the fitness of the enviromnent 
4. Carbon and the molecular diversity of life 
5. The structure and function of macromolecules 

C. Introduction to Metabolism 
1. Matter, energy, and the laws of thermodynamics 
2. Enzymes and their regulation 

D. Cell Structures and their Function 
1. Internal membranes and compartmentalization of cellular functions 
2. Form and function of organelles 
3. Cytoskeleton and the extracellular matrix 

E. Membrane Structure and Function 
1. Components of cell membranes 
2. Function of cell membranes and their components 
3. Transport across membranes 

F. Cellular Respiration 
1. Aerobic respiration 
2. Anaerobic respiration 
3. Regulation of cellular respiration 

G. The Cell Cycle 
1. The key roles of cell division 
2. Stages of the cell cycle 
3. Regulation of the cell cycle 

H. Meiosis and Sexual Life Cycles 
1. Inheritance of genes and chromosomes in sexual reproduction 
2. Stages of meiosis 
3. Meiosis and genetic variation 

I. Mendelian Genetics 
1. Laws of inheritance and probability 
2. Mendelian versus no-Mendelian inheritance patterns 

J. The Chromosomal Bases ofInheritance 
1. Behavior of chromosomes 
2. Linkage of genes 
3. Alterations of chromosome number and structure 
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4. Exceptions to the standard chromosome theory 
K. The Molecular Bases of Inheritance 

1. Discovery of DNA as the genetic material 
2. DNA replication and repair 

L. From Gene to Protein 
1. The process of transcription and post -transcriptional modifications 
2. The process of translation 
3. Point mutations 

M. Gene Regulation 
1. Prokaryotic gene regulation via operons 
2. Eukaryotic gene regulation at different stages of gene expression 
3. Development of different cell types 
4. Genetic changes of cancer cells 

N. Viruses 
1. Structure of viruses 
2. Reproduction of viruses 
3. Viruses, viroids, and prions as pathogens 

O. Biotechnology 
1. DNA technology used to study genes 
2. DNA cloning 
3. Applications of DNA technology 

P. Genomes 
1. Genome sequencing 
2. Comparative genomics 
3. Genome evolution 

Q. Basic Principles of Animal Form and Function 
1. Correlation between animal form and function 
2. Homeostasis 
3. Influences on energy requirements 

R. Animal Nutrition 
1. The main stages of food processing 
2. Organs evolved in food processing 
3. Homeostatic mechauisms contributing to energy balance 

S. Circulation and Gas Exchange 
1. Mammalian hearts and circulation 
2. Blood components, blood vessels, and patterns of blood pressure and flow 
3. Gas exchange across respiratory surfaces 

T. The Immune System 
1. Innate immunity 
2. Acquired immunity 

U. Osmoregulation and Excretion 
1. Osmoregulation 
2. Excretion of nitrogenous waste 
3. Processing of blood filtrate 
4. Hormones involved in osmoregulation and kidney function 

V. Hormones and the Endocrine System 
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1. Endocrine signaling pathways 
2. Negative feedback and antagonistic hormone pairs 
3. The behavior of endocrine glands 
4. Regulation of animal physiology through endocrine and nervous systems 

W. Neurons, Synapses, and Signaling 
1. Neuron organization and structure 
2. Resting and action potentials of neurons 
3. Synaptic signaling 

X. Nervous Systems 
1. Parts of the vertebrate nervous system and their functions 
2. The bases of memory and learning 

Y. Sensory and Motor Mechanisms 
1. Sensory pathways 
2. Sensory receptors 
3. Interactions between skeletal systems, muscle contractions and locomotion 

Z. Laboratory Procedures 
1. Operating procedures of common lab equipment such as compound 

microscopes, spectrophotometer, electrophoresis gel apparatus, 
micropipettors, and centrifuges 

2. Applications of the scientific method to biological investigations such as 
bioluminescence, genetic engineering, or inheritance patterns in model 
organisms 

3. Skills such as teamwork and effective written and oral connnunication of 
laboratory procedures and results 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class assignments 
a. Active participation in discussion group; such as posing questions about 

the readings and lectures. 
b. Answer study guide questions; for example, describing form and function 

of various subcellular structures. 
c. Presentation of scientific research in poster or presentation format. 

2. Out -of-class assignments 
a. Online activities; for example, interactive tutorials on ConnectPlus. 
b. Reading in textbook; for example, about testable hypotheses as a halhnark 

of the scientific process. 
c. Pre-lab and post-lab written work on the laboratory experiments; for 

example, writing lab protocols and lab reports and maintaining a scientific 
notebook. 

B. Evaluation 
1. Three midterm written examinations covering concepts discussed in lecture; 

for example, multiple choice, short answer or essay questions assessing 
lmowledge of mechanisms of gene regulation. Midterm questions match study 
guide questions and are mapped to the major learning outcomes. 
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2. Final examination covering concepts developed in lecture; such as multiple 
choice, short answer or essay questions referring to the relationship between 
fonn and function of animal structures. 

3. Two laboratory examinations; for example, requiring students to interpret gel 
electrophoresis results. 

4. Periodic laboratory quizzes; for example, requiring students to demonstrate 
correct use of laboratory equipment. 

5. Perfonnance in discussion periods; such as an evaluation ofthe quality of 
student questions and comments. 

6. Fonnat, understanding of purpose of the exercises, and correct interpretation 
of results as evidenced in students' lab notebooks. 

7. Online pre-and post lecture quizzes on reading and lectures. 
8. Quizzes in the lecture conference period that test students' ability to apply 

concepts previously introduced in lectures and/or assigned readings. 
C. Textbooks and other instructional materials 

1. Raven, Peter et aI., Biology, 10th edition, 2013, MacGraw-Hill or equivalent. 
2. Instructor generated printed or online laboratory exercises on topics such as 

auto induction, PCR, and bioethics. 
3. Study guides emphasizing the most important concepts of each chapter. 
4. Web platfonn, e.g., Insight, with links to study guides, background 

infonnation, laboratory exercises, and web links. 
5. Online tutorial, animations, and quizzes, such as those available on 

ConnectPlus, 2014. 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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