
I. GENERAL DESCRIPTION 
A. Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Preparer 

-F. Department Chairperson 

G. Dean 

" 

II. COURSE SPECIFICS 
A. Hours 

B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

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

III. CATALOG DESCRIPTION 

City College of San Francisco 
Course Outline of Record 

April 2013 
Biology 
BIOll 
The Science of Living Organisms 
Calvin Hom 

E. Simon Hanson [.is. ~ 
David Yee ¥ .... ..... ~_ ... __ 
Lecture - 3 (52.5 total) 
Laboratory - 3 (52.5 total) 
4 
None 
None 
High school biology recommended 
BIO 11 fulfills in part the general education science with 
laboratory requirement for non-major transfer students, It is 
also a prerequisite for students entering the CCSF 
Biotechnology Program, including the Biomanufacturing and 
Stem Cell pathways. It is recommended for Biology majors 
to prepare for the core BIO 100A and 100B courses. It is not 
open for credit to students who have completed BIO 100A or 
100B. 
No 
Letter, PassINo Pass 
o 

The major concepts of the biological sciences including biochemistry, cells, evolution, 
genetics, bioenergetics, microbiology, botany, mycology, zoology, ecology, and 
biotechnology 

IV. MAJOR LEARNING OUTCOMES 
, , 

Upon completion of this course a student will be able to: 
A. Categorize the major biochemical of life and explain how they contribute to the 

maintenance oflife 
B. Compare the characteristics and structure of prokaryotic and eukaryotic cells, and 

summarize how they reproduce, process energy, and conduct other life processes 
C. Demonstrate proficiency in the use of a compound microscope, and inventory the 

structures of eukaryotic cells using prepared microscope slides 
D. Compare the characteristics of the domains and the kingdoms oflife 
E. ClassifY representative organism from each of the kingdoms and discuss their 

contributions to the ecosystem 
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F. Explain the general principles of genetics at the gene, chromosomal, genomic, and 
population levels and discuss their role in natural selection 

G. Explain the process of DNA replication and its role in RNA and protein syntheses 
H. Analyze the methodologies used in genetic engineering and their application in the 

biotechnology industry 
1. Compare the major patterns of evolution and the processes of natural selection, 

adaptation, and speciation 
J. Integrate the functions of the various organ systems found in animals 
K. Demonstrate a basic vocabulary of biological and scientific terms, and communicate 

scientific ideas and theories effectively 
L. Appraise the scientific method and the use of control groups and hypotheses in scientific 

experimentation 
M. Write critical analyses of the scientific and factual validity of current articles on 

biological topics found in the popular media 
N. Demonstrate competence in collecting scientific data accurately and analyzing numerical 

data with basic statistical, graphing, and other computational tools 
O. Demonstrate competence in writing a scientific lab report and evaluating the impact of 

measurement errors 
P. Demonstrate laboratory skills that will aid in career choices and other future endeavors, 

such as critical thinking, working independently, working collaboratively in small 
groups, following written instructions, and aseptic technique 

V.CONTENT 
A. Introduction to science 

I. Scientific method and experimental design 
2. Lab safety and aseptic technique 
3. Lab reports and lab notebooks 

B. Introduction to life 
1. Classification of life 
2. The scientific study oflife 
3. Viruses and prions 

C. Biochemistry 
1. Atoms, elements, and molecules 
2. Bonding and chemical reactions 
3. Organic molecules and biochemicals 
4. pH, water, and solubility 

D. Cells 
1. Cell theory and light microscopy 
2. Cell structure and size 
3. Eukaryotic and prokaryotic cells 
4. Cell membranes and transport 
5. Cell division 

a. Mitosis and cell cycle 
b. Meiosis and gametogenesis 
c. Sex chromosomes and auto somes 

E. Evolution 
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I. Natural selection 
2. Evidence for evolution 
3. Patterns of evolution 
4. Speciation, adaptations, and fitness 
5. The origin oflife 
6. Human evolution 

F. Genetics 
I. Mendelian genetics 

a. Alleles, genotypes, and phenotypes 
b. Gene segregation, independent assortment, and genetic diversity 
c. Punnett squares, pedigrees and test crosses 
d. Incomplete dominance, sex-linked genes, multiple alleles, and polygenic traits 
e. Genetic diseases found among various cultural groups 

2. Population genetics 
a. Hardy-Weinberg equation 
b. Continuous and discontinuous variations 
c. Microevolution 

3. Chromosomal genetics 
a. Chromosome theory of inheritance 
b. Chromosome structure 
c. Chromosomal aberrations in humans 

4. Molecular genetics 
a. Structure and function of DNA 
b. Structure and functions of RNA 
c. DNA replication and RNA transcription 
d. Gene mutations 
e. Translation and the genetic code 

5. Current topics in genetics 
a. Recombinant DNA 
b. Bioteclmology 
c. Cloning 
d. Stem cells 
e. Epigenetics 

G. Bioenergetics 
I. Energy and enzymes 
2. A TP and electron carrier molecules 
3. Aerobic and anaerobic cellular respiration 
4. Photosynthesis 

a. Light dependent and light independent reactions 
b. Photorespiration, C4 pathway, and CAM 

H. Biodiversity and the Tree of Life 
I. Archaea and extremophiles 
2. Bacteria 
3. Protista 
4. Fungi 
5. Plants 
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6. Animals 
7. Comparative structures and functions of organisms 
8. Comparative reproduction and life histories 

I. Ecology 
1. Ecosystems and biomes 
2. Community ecology 
3. Conservation 

1. Laboratory equipment, apparatus, and techniques 
1. Scientific writing, data collection, and data analysis 
2. Compound microscope 

a. Microscope slides 
b. Biological stains 

3. Microbiology 
a. Aseptic technique 
b. Bacteria cultures 
c. Transformation of bacteria 
d. Fermentation 

4. Plant pigments 
a. Chromatography 
b. Light spectroscopy and absorption spectra 

5. Gel electrophoresis 
6. Genetic engineering 

a. Restriction digestion 
b. Ligation 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class assignments 
a. Weekly hands-on laboratory exercises 

I. Hands-on use of lab equipment such as compound microscopes and gel 
electrophoresis 

2. Lab experiments following written protocols and instructions, provided by 
instructor, on topics such as genetic engineering and fermentation 

3. Observation and note-taking exercises on topics such as plant and animal 
diversity 

4. Demonstration of proper laboratory skills such as lab safety and aseptic 
techniques 

b. Written summaries of experimental data and other laboratory outcomes 
I. Group discussion of lab procedures and underlying biological principles 
2. Written multiple hypotheses of predicted experimental outcomes 

2. Out-of-class assignments 
a. Reading the required textbook 
b. Reading the lecture and laboratory handouts provided by instructor 
c. Pre-lab questions to prepare for upcoming laboratory assignments 
d. Homework on topics such as Mendelian genetics word problems 
e. Written reports analyzing current topics in the biological sciences and biotechnology 
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f. Written lab reports answering questions, analyzing data, and summarizing 
conclusions and other outcomes from laboratory work 

B. Evaluation 
1. In-class examinations 

a. Test questions to assess mastery and comprehension of course topics such as the 
diversity of living organisms and the variety of mechanisms for their survival 

b. Test questions to assess mastery and proficiency of procedural skills acquired 
from laboratory assignments 

2. Final examination 
a. Test questions to assess mastery and comprehension of course topics 
b. Test questions to assess the students' synthesis ofthe biological principles 

(including genetics and natural selection) that allows the diversity ofliving 
organisms to maintain life and to survive in their respective ecosystems 

3. Written answers to pre-lab questions to assess comprehension of the biological 
principles underlying the lab assignments 

4. Written lab reports at the conclusion of each laboratory assignment to assess 
comprehension of experimental results 

5. Written homework assignments and reports such as Mendelian genetics word 
problems 

C. Textbooks and other instructional materials 
1. Biology: Concepts and Connections, 7'h ed, by J.B. Reece, M.R. Taylor, E.l. Simon, 

and l1. Dickey, 2011 
2. Campbell Essential Biology, 5th ed, by lL Dickey, lB. Reece, and E.J. Simon, 2012 
3. Lecture and laboratory handouts provided by instructor 
4. Computer instructional resources provided by the textbook publisher or accessed from 

the internet 
5. Compound microscopes and other scientific equipment and apparatus needed to complete 

laboratory assignments 
6. Collection of skeletal materials and preserved specimens demonstrating the diversity of 

Ii ving organisms 
7. LCD and overhead projectors to enhance lecture presentations 
8. Videos available on DVDs or the internet demonstrating the diversity of living organisms 

and their behavior 

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