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Rick Perry, former U.S. Presidential Candidate, 
August 18, 2011:

• "I hear your mom was asking about evolution," 
Perry told a young boy. "That's a theory that is 
out there - and it's got some gaps in it."

• He added: "In Texas we teach both Creationism 
and Evolution in our public schools -- because I 
figure you're smart enough to figure out which 
one is right.“

• Global warming/climate change -- is "a scientific 
theory that has not been proved."

Michele Bachmann, former U.S. Presidential 
Candidate:

• "CO2 is A Natural Byproduct of Nature!"  April 
22, 2009 

• "I support intelligent design“ August 12, 2011

Do we have a problem?



• The non-major chemistry course, in many 
institutions, is often relegated to the junior 
member of a department or an adjunct 
professor.  

• Content may range from a watered-down 
general chemistry course to one that explores 
relevant topics affecting today’s society.  (e.g.,  
Chemistry in the Community)

• This course may be the only chemistry course 
some individuals ever experience.

Do we have a problem?



THIS IS A TYPICAL TEXTBOOK TABLE OF CONTENTS
INTRODUCTION TO CHEMISTRY

Chapter 1: The Chemical World 
Chapter 2: Measurement and Problem Solving.
Chapter 3: Matter and Energy.
Chapter 4: Atoms and Elements.
Chapter 5: Molecules and Compounds. 
Chapter 6: Chemical Composition.
Chapter 7: Chemical Reactions. 
Chapter 8: Quantities in Chemical Reactions. 
Chapter 9: Electrons in Atoms and the Periodic Table.
Chapter 10: Chemical Bonding.
Chapter 11: Gases.
Chapter 12: Liquids, Solids, and Intermolecular Forces.
Chapter 13: Solutions.
Chapter 14: Acids and Bases.
Chapter 15: Chemical Equilibrium.
Chapter 16: Oxidation and Reduction.
Chapter 17: Radioactivity and Nuclear Chemistry.
Chapter 18: Organic Chemistry.
Chapter 19: Biochemistry.
Appendix: Mathematics Review.



THIS IS A TYPICAL LAB MANUAL TABLE OF 
CONTENTS

Laboratory Experiments for an Introductory Chemistry Course
Experiment 1:    Measurement and Density
Experiment 2:    Solutions and Measurement
Experiment 3:    The Use of Physical Properties to Identify an Unknown    

Compound
Experiment 4:    Separation of an Unknown Mixture
Experiment 5:    Determining the Specific Heat Capacity of a Metal by Calorimetry
Experiment 6:    Atoms and Light
Experiment 7:    Reactions of Alkaline Earth Metals
Experiment 8:    Identification of an Unknown Metal Carbonate 
Experiment 9:    Single Displacement Reactions
Experiment 10:  Double Displacement Reactions
Experiment 11:  Determining the Empirical Formula of Magnesium Oxide 
Experiment 12:  Measuring the Hardness of Water
Experiment 13:  Determining the Purity of an Ionic Compound by Chloride 

Analysis
Experiment 14:  Decomposition of Hydrogen Peroxide
Experiment 15:  Determination of a Reaction Yield
Experiment 16:  Molecular Model Building
Experiment 17:  Charles's Law
Experiment 18:  The Molar Mass of Butane
Experiment 19:   Solution Mixtures
Experiment 20:   Introduction to Acids and Bases 
Experiment 21:   Acid-Base Titrations



THESE ARE YOUR 
TYPICAL STUDENTS



The non-major course (actually, all introductory chemistry 
courses) should discuss a range of topics including current 
issues, consumer products, and modern technologies 
rather than reiterating the classic chemical principles in 
simplified form. 

IT’S TIME TO PUT THOSE TEXTBOOKS AND 
LABORATORY MANUALS WHERE THEY BELONG AND 

UPGRADE AND INTEGRATE LECTURE AND LAB



WHY INTEGRATE?
• Small class size
• Exciting topics that include real life applications
• Multi-sensory learning 
• Visualization of concepts
• Active Learning: Case study/Inquiry and “Hands-

in” approach
• Students search out information 
• Relation to everyday materials and processes
• More dialogues (rather than monologues)
• Higher retention of material



Main Objective
• Students must be able to locate information, 

read and understand it, and have the 
knowledge to make intelligent, rational 
decisions regarding the accuracy of that 
information to become informed, active 
citizens in today’s world.

• These are our future business people, 
legislators, CEO’s, etc. – our future sources 
of funding and support.



Setting up the course
• Develop a list of core topics
• Teach the chemistry on a need-to-know basis 

rather than as sequenced topics
• Develop a series of tutorials on basic chemistry 

such as formula writing, formula weights, 
chemical equations, etc. 

• Develop a menu of Internet sources for 
information

• Include a menu of additional topics and 
application for the less experienced individuals to 
choose from that will be comfortable to their 
knowledge

• Develop a selection of experiments and activities 
for the class – don’t limit hands-on to the lab



CHM 121IN: CHEMISTRY AND SOCIETY
Class Topics and experiments:
(subject to change as issues become current in the news)

FIRST DAY:
Are we alone?  Life in the universe and how it is 
detected

Life on Mars (and elsewhere in the universe)
Sources: NASA, Stephen Hawking’s web site

Detecting elements (and compounds) in space
Sources: NOVA: Origins: Back to the beginning

Build a spectroscope



CHM 121IN: CHEMISTRY AND SOCIETY
Class Topics/Experiments (continued):

Atmospheric and Earth 
Chemistry
Atoms, elements and chemical 
bonds 
Lab: 

An Experiment in alchemy: copper, 
silver, gold
Properties of Unknown Substances 
(written as a Sherlock Holmes mystery)

Gases and the atmosphere
Sources: NOAA, NASA, magazine articles

Lab:
How Do We Affect the Quality of Our 
Atmosphere: Prep of gases, pH, acid rain

Sunscreens: Preparation and Evaluation



CHM 121IN: CHEMISTRY AND SOCIETY
Class Topics/Experiments (continued):

Atmospheric and Earth 
Chemistry
Ozone depletion and 
chlorofluorocarbons
Introduction to organic 
compounds
Lab:
Synthetic rubber (microscale)

El Nino and climatic change
Air pollution

Sources: US EPA
Lab:

Minerals and acid rain



CHM 121IN: CHEMISTRY AND SOCIETY
Class Topics/Experiments (continued):

Atmospheric and Earth 
Chemistry
Water and water pollution

Sources: USGS, Local water company
Lab:
Testing the Waters (drinking water 

analysis) 
Soil structure and mining
Lab:

Earth Science: Soil Profiles and 
Mining natural resources

Soil Testing
Preparation of Malachite
Extracting a metal from its ore
Recycling a metal: The preparation of 

Alum, KAl(SO4)2•12H2O
Crystal growing (alum) 



CHM 121IN: CHEMISTRY AND SOCIETY
Class Topics (continued):

Energy sources and 
resources:
Natural resources: coal, 
oil, and natural gas.
Alternative sources: wind 
power, hydroelectric, 
geothermal, solar power.
Batteries

Lab
Build a wind turbine
Batteries
Construction of a 

Microscale Fuel Cell 



CHM 121IN: CHEMISTRY AND SOCIETY
Class Topics/Experiments (continued):

Nuclear power: 
reactors to weapons 
to waste.
Sources: Argonne Nat. Lab., NRC, 
NEI, Invention & Technology

Lab:
Nuclear chemistry 

experiments



CHM 121IN: CHEMISTRY AND SOCIETY
Optional Topics:

The science in science fiction
Sources: Technovelgy, U of Kansas, Sci-Fi Science
Series of short stories for students to read

Nanotechnology
Sources: CRN, Nanowerk

Labs:
Magnetic Fluid 
Liquid crystals
Construct a solar cell 
Nitinol



CHM 121IN: CHEMISTRY AND SOCIETY
Optional Topics:

Polymers/Materials
Labs:

Preparation of synthetic rubber 
Make a rubber ball from latex
Bakelite
Rayon
Polystyrene
Nylon
Slime
Polyurethane
Sodium polyacrylate
Polymeric sulfur
Silly Putty
Magic sand



CHM 121IN: CHEMISTRY AND SOCIETY
Optional Topics:

Forensic science
Topics/Labs:

Faces: Identification of a 
suspect
Fingerprinting
Ink Analysis
Handwriting Analysis
Hair and fiber identification
Blood drop studies
Drug Testing of Some Over-
The-Counter Drugs  
DNA Isolation 
DNA Identification



OTHER REQUIREMENTS

• Take-home exams or worksheets
• Complete laboratory report sheets 

and answer all questions
• Write two reports:

5 pages double spaced (not including diagrams)
Minimum of 3 recent references
Proper bibliography
Topics:

1. Related to some current issue in chemistry
2. A consumer product



CHM 125IN: CONSUMER CHEMISTRY
Class Topics:

Chemistry basics:
Physical and chemical properties 
Elements, compounds, and bonding 
Nomenclature basics: inorganic and organic
Health and risk: LD50, TLV, Risk Assessment, 

Safety information - where to find it
Chemical equations 
Acids, Bases, and pH
The basic facts: reading labels on products 

and references to decipher labels



CHM 125IN: CONSUMER CHEMISTRY
Class Topics:

Chemistry basics:
Introductory Experiments:
Mystery Powders
Chemical Reactions
The Synthesis of Zinc Iodide:  Tracking a  

Chemical Reaction 
Economics of a Chemical Product 



Class Topics (continued):
Sources: Product web sites, C&EN (What’s that stuff?), How Stuff 

Works, Wikipedia, Newspapers, Magazines, Blogs, etc.

Chemistry in the Laundry:
Soaps, detergents and cleaning agents
Labs:

Preparation of soap
Preparation of detergent
Properties of soaps and detergents
Evaluation of cleaning ability of detergents

Chemistry of surfaces:
Solutions, emulsions and foams



Class Topics (continued):

Chemistry in the kitchen:
Nutrients
Fats and oils  
Chemistry of cooking 

Labs:
Potato chip tasting
Extraction of fat from potato chips 

and French fried potatoes
Butter
Pickles
Root beer
Cheese
Popcorn
Testing the waters



Class Topics (continued):

Chemistry in the dining room:
Foods and food additives
Molecular gastronomy 

Labs:
Apple browning
Make your own orange drink
Determination of vitamin C
Extraction and identification of 

artificial food colors
Chantilly chocolate
Fruit juice caviar
30-second chocolate cake
Energy of a peanut – caloric 

content of foods

Flour and bread 
Labs:

How yeast works



Class Topics (continued):
Chemistry in the boudoir:

Selling sex: cosmetics and personal care 
products 

Perfumes 
Tanning and sunscreens

Labs:
Preparation of a Skin Cream 
Isolation of an essential oil 
Perfumes 
Preparation and Evaluation of Sunscreens 

Chemistry in the medicine cabinet:
Aches, pains, and pills 
Over the counter medications

Labs:
The Drug Lab: Synthesis of Aspirin and 

Acetaminophen 
Standardization of a Basic Solution and 

Analysis of Stomach Antacid Tablets 



Class Topics (continued):
Chemistry of hardware and software

Plastics and polymers
Glass 
Metals    
Fibers and fabrics 
Leather 
Paper 
Paints 
Adhesives 
Concrete

Labs:
Identification of a polymer 
Polishing your metals 
Preparation of a synthetic dye 
Dyes and dyeing (natural and synthetic dyes)
Papermaking and evaluation of papers 
Adhesives 
Making pastel crayons 
Making crayons 



Class Topics (continued):
Chemistry in the garden 

Soil science 
Pesticides

Chemistry and energy
Chemistry and your car 
Batteries 
Fuel Cells 
Alternative energy sources: wind power, hydroelectric, 

geothermal, solar power

Chemistry and Radiation
Radioactivity    
Heavy metals and radiation 
Metals in the environment 
Biological effects 
Nuclear energy: reactors and waste     
Nuclear weapons



OTHER REQUIREMENTS

• Take-home exams or worksheets
• Complete laboratory report sheets and 

answer all questions
• Write two reports:

5 pages double spaced
Minimum of 3 references
Proper bibliography
Topics: Two unrelated consumer products



Course syllabi and experiments
can be found at

http://www.chymist.com

On the left-hand menu, click on 
Pima Chem Courses

then click on appropriate course link:
Chem 121: Chemistry and Society
Chem 125: Consumer Chemistry


