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1. REQUESTED CREDIT CLASSIFICATION:

  D - Credit - Degree Applicable 
N - Not Basic Skills 
1 - Program Applicable

2. DEPT/COURSE NO: 3. COURSE TITLE:

  CHEM 001B   General Chemistry

4. COURSE: Laney Course
Updating

  TOP NO. 190500 - Chemistry, General

5. UNITS: 5.000   HRS/WK LEC: 3.00 Total:  52.50
  HRS/WK LAB: 6.00 Total:  105.00 

6. NO. OF TIMES OFFERED AS SELETED TOPIC:       AVERAGE ENROLLMENT:

7. JUSTIFICATION FOR COURSE:

  Required course for Chemistry and Biology majors Prerequisite for Organic Chemistry and Biochemistry
Prerequisite for medical school, dental school, pharmacy school

8. COURSE/CATALOG DESCRIPTION

  General principles of chemistry: Kinetics, equilibrium, acid-base equilibria, buffers, solubility equilibria,
entropy and free energy, electrochemistry, nuclear chemistry, coordination chemistry, and an introduction to
organic chemistry.

9. OTHER CATALOG INFORMATION

 
a. Modular: No     If yes, how many modules:
b. Open entry/open exit: No
c. Grading Policy: Letter Grade Only
d. Eligible for credit by Exam: No
e. Repeatable according to state guidelines: No
f. Required for degree/certificate (specify): 

Science, California State University General Education (CSU GE Breadth), Intersegmental General
Education Transfer Curriculum (IGETC), General Education (GE) Breadth

g. Meets GE/Transfer requirements (specify):
Acceptable for credit: CSU, UC

h. C-ID Number: CHEM 120S Expiration Date: 

i. Are there prerequisites/corequisites/recommended preparation for this course? Yes 
Date of last prereq/coreq validation: 10/18/2019

j. Acceptable for Credit: CSU/UC

10. LIST STUDENT PERFORMANCE OBJECTIVES (EXIT SKILLS): (Objectives must define the exit skills
required of students and include criteria identified in Items 12, 14, and 15 - critical thinking, essay writing,
problem solving, written/verbal communications, computational skills, working with others, workplace
needs, SCANS competencies, all aspects of the industry, etc.)(See SCANS/All Aspects of Industry



Worksheet.) 

Students will be able to:

1. Solve a wide variety of numerical problems involving all of the topics listed in the course content.
2. Explain various chemical phenomena at the molecular level.
3. Discuss the factors that affect reaction rates.
4. Predict the direction of any shifts in equilibrium and explain the underlying reasons.
5. Predict the products of any acid-base reaction.
6. Explain how a buffer works and calculate the pH of any buffer solution.
7. Predict the spontaneity of a reaction by calculating the free energy change.
8. Diagram a battery and show the direction of ion flow and electron flow. Determine the voltage of any

battery.
9. Write nuclear reactions for various nuclear decay processes.

10. Predict the type of nuclear decay a particular isotope will undergo.
11. Rationalize the color and magnetic properties of coordination compounds using crystal-field theory.
12. Construct diagrams of the molecular structure of various organic compounds.
13. Work safely and efficiently in the laboratory. Accurately measure quantities in the laboratory.
14. Organize data and calculations clearly in laboratory reports. Analyze the results of laboratory

experiments.
15. Realize the value of studying every day, accept the responsibility for the learning process, and

expressed that understanding in discussions
16. Write clear, well organized lab reports; critically analyze and evaluate the results of lab experiments.

11A. COURSE CONTENT: List major topics to be covered. This section must be more than listing chapter
headings from a textbook. Outline the course content, including essential topics, major subdivisions, and
supporting details. It should include enough information so that a faculty member from any institution will
have a clear understanding of the material taught in the course and the approximate length of time devoted
to each. There should be congruence among the catalog description, lecture and/or lab content, student
performance objectives, and the student learning outcomes. List percent of time spent on each topic;
ensure percentages total 100%. 

LECTURE CONTENT:

Chemical Kinetics            10%

Reaction rates
Rate laws
Concentration-time equations
Temperature dependence of rate
Reaction mechanism
Catalysis

Chemical Equilibrium         10%

Equilibrium constants and meaning
Manipulation of equilibrium constants
Calculation of equilibrium constants
Calculation of equilibrium concentrations
Le Chatelier’s Principle

Acid-Base Equilibria          10%

Bronsted-Lowry conceptpH 
pH of salt solutions
Acid strength and structure
Lewis concept

Buffers            10%

Common-ion effect
Buffered solutions
Acid-Base titrations and pH Indicators

Solubility Equilibria           10%



Ksp equilibrium calculations
Factors that affect solubility

Precipitation and separation of ions

Chemical Thermodynamics: Entropy and Free Energy            10%

Entropy and the second law of thermodynamics
Gibbs Free Energy
Free energy and temperature
Free energy and the equilibrium constant

Oxidation-Reduction Reactions and Electrochemistry        10%

Balancing oxidation-reduction reactions
Voltaic cells, voltage
Spontaneity of Redox reactions
Nernst equation, effect of concentration
Batteries 
Corrosion Electrolysis

Nuclear Chemistry         10%

Radioactivity and nuclear equations
Band of stability
Nuclear transmutations
Rates of radioactive decay
Nuclear fission and fusion
 Energy changes in nuclear reactions

 Optional:  Biological effects of radiation

Chemistry of Coordination Compounds          10%

Metal complexes
Nomenclature of coordination compounds
Isomerism
Color and magnetism

Crystal-field theory

Introduction to Organic Chemistry       10%

Organic functional groups
Structures and isomerism
 Introduction to organic nomenclature

Optional:    Chirality, proteins and amino acids, carbohydrates, nucleic             acids

11B. LAB CONTENT:
Laboratory experiments that support the topics in Lecture Content include both quantitative and
qualitative experiments and analysis of data.

WET LAB

Laboratory topics may include: 

rate of reaction: temperature and catalysis on rate, effect of concentration on rate 10%
Shifts in equilibrium 5%
Determination of an equilibrium constant 10%
Proton transfer reactions & relative strengths of acids 5%
Acid base indicators and pH 5%
Determination of the Ka value and molar mass of an unknown weak acid 10%
Buffer solutions 10%
Relative stability of precipitates and complex ions of copper (ii) ions 10%
Electrochemistry 10%
Application of the Nernst Equitation 5%
Qualitative analysis: spot tests of common ions; identification of unknown solids based on
comparison of solubility properties of ions an solids 10%



Thermodynamics of Borax solubility 10%

DRY LAB: Problem solving in class

Chemical kinetics calculations           10%

Calculating reaction rates
Calculations of rate laws
Creating and interpreting graphs for rate calculations
Calculations using concentration-time equations
Calculations using temperature dependence of rate
Calculations using reaction mechanisms
Calculations using catalysis

Chemical equilibrium         10%

Define equilibrium constants
Manipulation of equilibrium constants to solve for an unknown quantities
Calculation of equilibrium constants
Calculation of equilibrium concentrations
Use le chatelier’s principle to determine equilibrium direction

Acid-base equilibria          10%

Use bronsted-lowry concept in calculations
Calculates the ph, and other related values for acidic, basic, and buffer solutions
Calculates the ph of salt solutions and other related values
Use acid strength and structure to determine ph and other related concepts
Use lewis concept

Buffers            10%

Define and use the common-ion effect in calculations
Calculations using buffered solutions
Calculations of acid-base titrations and ph
Describing how indicators work in titration graphs

Solubility equilibria           10%

Use equilibrium expressions to calculate ksp
Define factors that affect solubility and use those concepts in calculations
Use equilibrium expressions to calculation concentrations and ph of precipitation of ionic
compounds and separation of ions

Chemical thermodynamics: entropy and free energy            10%

Predict the effect of entropy in calculations and conceptually
Use appropriate formulas and concepts in Gibbs free energy calculations
Use appropriate formulas and concepts in free energy and temperature calculations
Use appropriate formulas and concepts in free energy and the equilibrium constant calculations

Oxidation-reduction reactions and electrochemistry        10%

Balancing oxidation-reduction reactions
Diagram voltaic cells, voltage
Predict spontaneity of redox reactions
Use the Nernst equation, effect of concentration in calculations
Describe batteries work using diagrams 

Nuclear chemistry         10%

Effectively use radioactivity and nuclear equations
Calculate rates of radioactive decay
Calculate energy changes in nuclear reactions

Chemistry of coordination compounds          10%



Nomenclature of coordination compounds
Identify and draw isomers
Calculate crystal-field theory

Introduction to organic chemistry       10%

Identify organic functional groups
Draw structures and isomerism

12. METHODS OF INSTRUCTION (List methods used to present course content.) 

1. Discussion
2. Lab
3. Lecture
4. Observation and Demonstration
5. Experiments
6. Individualized Instruction
7. Distance Education
8. Threaded Discussions
9. Multimedia Content

13. ASSIGNMENTS: 6.00 hours/week (List all assignments, including library assignments. Requires two (2)
hours of independent work outside of class for each unit/weekly lecture hour. Outside assignments are not
required for lab-only courses, although they can be given.) 

Out-of-class Assignments:
1. Homework assignments from the textbook involving calculations and explanations 2. Laboratory reports,
including data, observations, calculations, conclusions, and analysis of results

ASSIGNMENTS ARE: (See definition of college level): 
Primarily College Level

14. STUDENT ASSESSMENT: (Grades are based on): 
COMPUTATION SKILLS
NON-COMPUTATIONAL PROBLEM SOLVING (Critical thinking should be demonstrated by solving
unfamiliar problems via various strategies.)
SKILL DEMONSTRATION
ESSAY (Includes "blue book" exams and any written assignment of sufficient length and complexity to
require students to select and organize ideas, to explain and support the ideas, and to demonstrate critical
thinking skills.)
ESSAY (Includes "blue book" exams and any written assignment of sufficient length and complexity to
require students to select and organize ideas, to explain and support the ideas, and to demonstrate critical
thinking skills.)

15. TEXTS, READINGS, AND MATERIALS

  A. Textbooks:

  Brown, LeMay, Bursten, Murphy, Woodward & Stoltzfus. 2017. Chemistry: The Central Science 14.
Pearson 
Rationale: -

  Loeser, Keilin, etal. 08-26-2019. Chemistry 1B Laboratory Manual. Laney College

  Supplemental Lecture and Lab handouts per the instructor.

  *Date is required: Transfer institutions require current publication date(s) within 5 years of outline
addition/update.

  B. Additional Resources:

  Library/LRC Materials and Services:



The instructor, in consultation with a librarian, has reviewed the materials and services of the
College Library/LRC in the subject areas related to the proposed new course
Are print materials adequate?     Yes
Are nonprint materials adequate?     Yes
Are electronic/online resources available?     Yes
Are services adequate?     Yes
Specific materials and/or services needed have been identified and discussed. Librarian comments:
Library requests list of recommended supplementary titles (non-textbook) to support this course.
Nothing recommended at this time. Please provide a list of recent, recommended supplementary
(non-textbook) titles to the acquisitions librarian.

  C. Readings listed in A and B above are: (See definition of college level):

  Primarily college level

16. DESIGNATE OCCUPATIONAL CODE:
E - Non-Occupational

17. LEVEL BELOW TRANSFER:
Y - Not applicable

18. CALIFORNIA CLASSIFICATION CODE:
Y - Credit Course

19. NON CREDIT COURSE CATEGORY:
Y - Not Applicable, Credit course

20. FUNDING AGENCY CATEGORY:
Y - Not Applicable (funding not used to develop course)

SUPPLEMENTAL PAGE

Use only if additional space is needed. (Type the item number which is to be continued, followed by "continued."
Show the page number in the blank at the bottom of the page. If the item being continued is on page 2 of the
outline, the first supplemental page will be "2a." If additional supplemental pages are required for page 2, they

are to be numbered as 2b, 2c, etc.)

1a. Prerequisites/Corequisites/Recommended Preparation:

PREREQUISITE:
CHEM 001A: General Chemistry

;
STUDENT LEARNING OUTCOMES

1. Outcome: SLO 1. Solve quantitative chemistry problems and evaluate the results of calculations to make
sure they are physically reasonable.
This outcome maps to the following Institution Outcomes:

• Career Technical Education - Students will demonstrate technical skills in keeping with the
demands of their field of study.

Assessment: Analysis of selected test questions involving quantitative problem solving.

2. Outcome: SLO 2. Clearly explain qualitative chemical concepts and trends at the molecular level.
This outcome maps to the following Institution Outcomes:

• Critical Thinking and Problem Solving - Students will be able to think critically and solve problems
by identifying relevant information, evaluating alternatives, synthesizing findings and implementing
effective solutions.

Assessment: Analysis of selected test questions involving explaining chemical concepts and/or trends.

3. Outcome: SLO 3.Perform laboratory techniques correctly using appropriate safety procedures. 
This outcome maps to the following Institution Outcomes:



• Communication - Students will effectively express and exchange ideas through various modes of
communication.

Assessment: Analysis of selected test questions involving explaining chemical and physical processes at
the molecular level.

4. Outcome: SLO 4. Produce laboratory reports that analyze experimental results and evaluate sources of
error.
This outcome maps to the following Institution Outcomes:

• Communication - Students will effectively express and exchange ideas through various modes of
communication.
• Critical Thinking and Problem Solving - Students will be able to think critically and solve problems
by identifying relevant information, evaluating alternatives, synthesizing findings and implementing
effective solutions.
• Critical Thinking and Problem Solving - Students will be able to think critically and solve problems
by identifying relevant information, evaluating alternatives, synthesizing findings and implementing
effective solutions.

Assessment: Observations of student performance in laboratory sessions. 

5. Outcome: SLO 5. Maintain a laboratory notebook according to standard scientific guidelines.
This outcome maps to the following Institution Outcomes:

• Communication - Students will effectively express and exchange ideas through various modes of
communication.
• Critical Thinking and Problem Solving - Students will be able to think critically and solve problems
by identifying relevant information, evaluating alternatives, synthesizing findings and implementing
effective solutions.

Assessment: Analysis of student laboratory reports.

6. Outcome: SLO 6. Design, construct and interpret graphs accurately. 
This outcome maps to the following Institution Outcomes:

• Career Technical Education - Students will demonstrate technical skills in keeping with the
demands of their field of study.

Assessment: Analysis of laboratory notebook
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