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Chemistry for Everyone
SC1 107
Syllabus of Record

R Catalogue Description

SCI 107 Chemistry for Everyone 3c-0€-3cr

A basic course in chemistry for the non-science major. High school chemistry is not a
prerequisite. Content is designed for the students to develop an understanding and
appreciation of the process of science and of the significance of chemistry in everyday life. In
addition to basic chemical principles, consumer topics, such as batteries, nuclear chemistry,
chemistry of living systems, air, water, energy, and food additives will be covered.

. Course Outcomes

Objective 1: Students will understand the molecular and atomic nature of matter and its
interactions.

Expected Student Learning Outcomes 1:
Informed Learners

Rationale:

Course content, activities, and exams will require students to understand current molecular
level interpretation of matter (and its interactions) and course activities and exams will require
students to be able to describe matter (and its interactions) using appropriate chemical
terminology.

Objective 2: Students will understand quantitative relationships in chemical processes.

Expected Student Learning Outcomes 1 and 2:

Informed and Empowered Learners

Rationale:

Course content, activities, and exams will require students to solve simple problems that
are fundamental to a quantitative understanding of chemical processes at the molecular
world and will also require them to evaluate the impact of these processes on the global
environment.

Objective 3: Students will relate chemical principles to everyday issues in energy, health, and
environment.

Expected Student Learning Outcomes 1 and 3:

Informed and Responsible Learners

Rationale:

Course content, activities, and exams will require students to apply chemical facts and
chemical concepts to everyday issues such as energy, health, and environment.
Activities and exams will require students to be familiar with common biological
compounds, energy sources, food additives, and pollutants.




l.  Course Outline®

A. Introduction (3 hours)

1
2.
3.

Sl units
Exponential numbers
Dimensional analysis and unit conversions

B. Nature of matter (3 hours)

nepwWNRE

Physical and chemical changes

Physical and chemical properties
Elements, compounds, mixtures

Atoms, molecules, and ions

The periodic table of elements — overview

C. Naming inorganic compounds (1 hour)

D. Atoms, atomic structure, and quantum mechanical atom (3 hours)

1.

vewhnN

Law of conservation of mass, law of definite proportions, and law of multiple
proportions-history and applications

Dalton’s atomic theory

History and discovery of subatomic particles

The quantum mechanical model of the atom

The quantum mechanical atom and its relationship to the periodic table of the
elements

E. Quantitative analysis of chemical reactions (3 hours)

1.
2.
3.

Atomic mass, molecular mass, and molar mass
Mole-mole relationship in chemical reactions
Mass-mass relationship in chemical reactions

4, Concentration units

Exam 1 (1 hour)

F. Chemistry of water, acid, bases, and chemistry of electron transfer (3 hours)

1
2.
3.

Common acids, bases, and their properties
pH scale and pH indicators
Examples of oxidation-reduction reactions

4. Electrochemical cells, fuel cells, and batteries

G. Intermolecular forces in pure substances and mixtures (3 hours)

1.

2.

Intermolecular forces in liquids: dipole-dipole, hydrogen-bonding, ion-dipole,
and dispersion forces
Intermolecular forces in solids: molecular solid, metallic bonding, covalent-

' 1 hour = one 50-minute class period



Iv.

network, and ionic bonding forces

H. Thermodynamics and chemical kinetics (3 hours)
1. Laws of thermodynamics, their applications
2. Consequences of laws of thermodynamics
3. Chemical kinetics, reaction coordinate, activation energy

I. Nuclear Chemistry and its applications ( 3 hours)
1. Radioisotopes and radioactive decay
2. Half-life concept
3. Consumer applications of radioactive materials

Exam 2 (1 hour)

J.  Organic compounds (4 hours)
1. Natural vs. man-made organic compounds
2. Saturated vs. unsaturated hydrocarbons
3. Functional groups
4. Use of common organic compounds
5. Polymers and plastics

K. Biochemical compounds (4 hours)

. Carbohydrates

Proteins

Fats

Nucleic Acids, DNA, and RNA
Antioxidants, vitamins, and minerals
Food additives

DA WN PR

L. Energy and environment (5 hours)

Fossil fuels and alternative energy sources
Chemistry of air

Air pollution

Enhanced greenhouse effect

Water, water pollution, and wastewater treatment

LA ol B o

M. Current topics (2 hours)
Selected by each individual instructor

Final Exam during final examinations week (2 hours)

Evaluation Methods

1. Two examinations, 25% for each exam for a total contribution of 50%. Exams involve
multiple choice, true/false, short answers, and calculation-based problems.
2. Final examination, with a total contribution of 35%. The cumulative final exam will



VL.

Vil.

Viil.

IX.

involve multiple choice, true/false, short answers, calculation-based problems, and
essays.

. Areflective summary of the non-textbook reading, with a total contribution of 15%.

Students will submit a report of a maximum of five printed pages, exclusive of
references.

Grading Scale
Grading scale: A 90-100%, B 80-89%, C70-79%, D 60-69%, F 59% and below

Undergraduate Course Attendance Policy

IUP attendance policy will be strictly followed as outlined in the current undergraduate
catalog.

Required Textbook
Millard, J.T., Adventures in Chemistry, Cengage, 2008.

Non-textbook Reading
Distributed syllabi will include a list of 4-6 relevant nonfiction titles. Examples include:

Joe Schwarcz, Brain Fuel: 199 Mind-Expanding Inquiries into the Science of Everyday Life,
Anchor Canada, 2010

Penny Le Couteur and Jay Burrreson, Napoleon’s Buttons: How 17 Molecules Changed
History, Penguin Group Inc., 2004

Mark E. Eberhart, Why Things Break: Understanding the World By the Way It Comes
Apart, Three Rivers Press, 2003

John Emsley, Molecules At An Exhibition: Portraits of Intriguing Materials in Everyday
Life, Oxford University Press, 1998

Special Resource Requirements
Student must have a scientific calculator.

Bibliography
Chenier, P.J. Survey of Industrial Chemistry, 3" ed.; Springer, New York, 2002

Goodstein, D., Out of Gas: The End of the Age of Oil, W.W. Norton & Company, New
York, 2004

Gribbin, J. The Scientists: A History of Science Told Through The Lives of Its Greatest
Inventors; Random House, New York, 2002

Hill, J. W.; McCreary, T. W.: Kolb, D. K. Chemistry for Changing Times, 13" ed.; Pearson,
New York, 2010



Middlecamp, C., Ed. Chemistry in Context: Applying Chemistry to Society; American
Chemical Society, McGraw Hill, New York, 2011

vanLoon, G.W., Duffy, S.J. Environmental Chemistry: A global perspective, 3" ed.;
Oxford, USA, 2010.



SCi 107 Chemistry for Everyone - sample final examination

1. T F(1 pt) One mole of water contains the same number of water molecules as there are oxygen

10.

11.

12.

13.

14.

15.

16.

17.
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molecules in one mole of oxygen.

F (1 pt) When a metal reacts with a nonmetal, the resultant compound is usually an ionic
substance.

F (1 pt) Molecular substances have a wide range of properties because the macroscopic
properties depend on both the individual molecules and on the intermolecular forces.

F (1 pt) A molecule with polar bonds can be nonpolar if the shape is right.
F (1 pt) Molecular substances that dissolve in water are probably polar.

F (1 pt) If a reaction has a positive activation energy, then heating the reaction will cause that
reaction to proceed faster.

F (1 pt) The average speed of a substance’s molecular motion is proportional to its absolute
F (1 pt) We now know that atoms can be converted from one element into another.

F (1 pt) If a mixture of gases, say He and Kr, is heated, the heavier gas speeds up more than the
lighter gas.

F (1 pt) Significant figures are used to indicate the precision of a measurement.
F (1 pt) Homonuclear diatomic molecules must be nonpolar.

F (1 pt) The pH of your blood is partially regulated by the carbon dioxide generated by your
metabolism.

F (1 pt) Most citrus juices are actually fairly acidic, with pH’s below 4.
F (1 pt) Over-the-counter antacid tablets contain bases which neutralize stomach acid.

F (1 pt) Ostensibly, nitrite is added to hot dogs, baloney, etc., to inhibit the growth of particular
microorganisms.

F (1 pt) Different radioisotopes have different half-lives.

F (1 pt) If one tested a fresh sample of mine drainage for dissolved iron, the value would be
higher than if one tested that same water after storage in a bottle for a decade.



18. T F (1 pt) If a clear liquid and a blue liquid are mixed and the mixture is red, it is likely that a

19.7

20.T

2. T

22.7T

23.T

24.7T

chemical reaction has occurred.
F (1 pt) Intentional food additives are those things, like food color, added to a material because
the additive provides some favorable feature.
F (1 pt) Eukaryotic cells possess a nuclear membrane while prokaryotic cells do not.

F (1 pt) Most hydrogen sold commercially is a by-product of the petroleum industry.

F (1 pt) Most nitrogen-based fertilizer sold commercially is derived directly or indirectly from the
petroleum industry.

F (1 pt) Most of the total annual production of petroleum is used to manufacture plastics.

F (1 pt) Many of the most produced petrochemicals are used primarily to produce other
chemicals.

25.T F({(1 pt) A polymer is a large molecule usually created by joining many, many small molecules

26.T
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28.T

29.T

30.T

31.T

32.T

33.T

34.T7

35.T

together.

F (1 pt) Proteins are polymers of amino acids, although some proteins contain other things
attached to them.

F (1 pt) Proteins provide seven different general functions in an organism, including transport,
signaling, catalysis, motive, and structure.

F (1 pt) The function of a protein is determined by its shape, which is largely determined by its
primary structure—the sequence of amino acids making up the protein chain.

F (1 pt) DNA and RNA are polymers of a simpler unit called a nucleotide, which contains a sugar,
one or more phosphates, and a “base.”

F (1 pt) RNA is the primary information storage molecule in the nucleus, and is the nucleic acid
found in chromosomes.

F (1 pt) Carbohydrates are now recognized as being important as fuel for cells, as providing
structural material, and as important components in cell-cell recognition, or self-other
recognition.

F (1 pt) Cellulose, glycogen, and starch are all polymers of simple sugars.

F (1 pt) Lipids are polymers of fatty acids.

F (1 pt) Lipids are critical to the proper functioning of cell membranes.

F (1 pt) Many steroids are hormones, molecules that send signals from one organ to another, or
to the rest of the organism.



36.T F(1 pt) Worldwide, the most common cause of death is heart disease.

37.T F(1 pt) In terms of mortality, the primary cause of cancer death in men is not the same type of
cancer as in women.

38.T F (1 pt) The frequency of death due to automobile accident is considerably higher in the
industrialized countries than in the underdeveloped countries.

39.T F(1 pt) When a chemical system reaches equilibrium, it does not mean that the chemicals in the
system no longer react; it means that the products are changing into reactants just as fast as the
reactants are changing into products.

40.T F(1 pt) A chemical change can result in a decrease in the entropy of the system provided that
there is a larger increase in the entropy of the universe.

41.T F(1 pt) Cellulose is the most abundant biopolymer known, making it a potentially interesting
starting material for the chemical industry as well as a potentially interesting source of
alternative fuels.

42.T F(1 pt) Diamonds are not only the hardest known natural substance, but they are also have the
highest thermal conductivity.

43. (8 pts) State the postulates of Dalton’s atomic theory.

(a) All matter is composed of atoms

(b) All atoms of a given element are alike, and differ from atoms of any other element.
(c) Atoms combine in fixed, integer ratios to form compounds.

(d) Atoms are neither created nor destroyed in a chemical reaction.



44, (2 pts) One of the postulates is partially incorrect. Which postulate is it, and what is incorrect?

The postulate which states that all atoms of a given element are alike. We now know that
isotopes exist; that atoms of a single element may differ in the number of neutrons.

45. (4 pts) Explain the difference between a scientific law and a scientific theory.

A scientific law is a statement that summarizes a large number of experimental observations. As
such, it is directly based on the behavior of objects in the world. A law is a statement for which
no known exceptions have occurred.

A theory is a widely accepted model that predicts the behavior of a system under some set of

conditions. A theory provides a rationalization of the origins of some particular aspect of the
behavior of a system.
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