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Course Syllabus

Principles of Chemistry I

CHEM 120

I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 120

C.
Course Title:

Principles of Chemistry I

D.
Credits:


4

E.
Clock Hours/Week:

3 hours lecture, 3 hours laboratory

F.
Overlays


None

G.
Prerequisites:

Eligibility for MATH 113

II.  Course Description

A. Catalog Description:

The first of two semesters of a standard general chemistry sequence.  Topics include measurement and dimensional analysis, atomic and molecular structure, mole and stoichiometry calculations, gas laws, thermochemistry, introductory quantum mechanics, electron configuration and periodicity. The chemistry laboratory work is introductory in nature and follows several of the lecture topics.  Fulfills General Education lab science requirement.

B. Comprehensive Description:

This course emphasizes the use of critical thinking, logic, observation, and problem solving skills.  The laboratory segment of the course introduces students to common techniques and skills required in chemistry.  Some of the experiments are presented in the inquiry-based approached.  Safety and proper handling of chemicals are stressed throughout the laboratory portion of this course.

The content of this course relates to standards of the Interstate New Teacher Assessment and Support Consortium (INTASC) Standards.  The course addresses Unit Standard One: Subject Matter- “The teacher understands the central concepts, tools of inquiry, and structures of the discipline(s) he or she teaches and can create learning experiences that make these aspects of the subject matter meaningful for students.”

Pennsylvania Department of Education (PDE) Standards related to this course include:

I.A.  Basic principles of mathematics and physics as they relate to chemistry, including:

· relationship between matter and energy, 

· physical parameters, units and dimensional analysis,

· states of matter, 

· gas laws and kinetic molecular theory,

I.B.  Applications of chemistry to:

· the life sciences, 

· scientific discovery and technological advancement, 

I.C.  Atomic theory, including:

· atomic structure,

· electron configuration and periodicity,

· chemical bonding and molecular structure, 

I.D.  Chemical concepts, including:

· chemical formulas and nomenclature, 

· chemical reactions and stoichiometry, 

· mixtures, solutions, solubility, 

I.G.  Thermodynamics and kinetics of chemical reactions including:

· laws of thermodynamics,

I.H.  Extensive laboratory activities including:

· reinforcement or extension of chemical theory, 

· experimental design, data collection, analysis and interpretation, 

· methods of preparation, use, storage and disposal of reagents conforming to state 

  and federal regulations,

· laboratory safety

I.I.  Historical and contemporary issues including:

· history of chemistry, 

· safety of household products, 

Components of this course are used to fulfill parts of the National Science Teachers Association (NSTA) Standards 1.0 Content, 2.0 Nature of Science, and 3.0 Inquiry.
III.
Exposition

A. Objectives:

Upon completion of the course, students will be able to do the following:

1.
Measure different parameters and use dimensional analysis for unit conversions.

2. Describe the structure of atoms and ions, including electron configurations and their use in periodicity.

3. Apply gas laws to calculations and understand gas behavior in terms of kinetic molecular theory.

4. Predict Lewis structures, molecular geometry and polarity for simple compounds.

5. Perform thermochemical calculations.

6. Write chemical names, formulas, and reactions.

7. Perform stoichiometry calculations including limiting reagent and molarity calculations.

8. Apply the solubility rules for inorganic compounds.

9. Practice common laboratory techniques and skills listed in III.C.2.

10. Demonstrate an understanding of some history of chemistry particularly as it relates to atomic theory, gas laws, and the development of the periodic table.

B. Activities and Requirements:

1. Lecture and laboratory material will present how different parameters are measured and the use of dimensional analysis for unit conversions.  Students will be assessed on III.A.1 through homework, quizzes, examinations, and laboratory reports.

2. Lecture material will show students how to identify the number of subatomic particles in an atom or ion, including representing the electrons using electron configurations.  Students will be assessed on III.A.3 through homework, quizzes, and examination.

3. Lecture material and laboratory activities will present the gas laws and kinetic molecular theory.  Students will be assessed on III.A.4 through homework, quizzes, examinations and laboratory reports.

4. Lecture material will show students how to predict the structure and polarity of a molecule using Lewis Dot Structures and VSEPR Theory.  Students will be assessed on III.A.5 through homework, quizzes and examinations.

5. Lecture material will present basic concepts and laws in thermochemistry.  Students will also perform a thermochemistry experiment in laboratory.  Students will be assessed on III.A.6 through homework, quizzes, examinations, and laboratory reports.

6. Lecture material will show students the conventional methods for writing names and formulas of simple ionic and molecular inorganic compounds.   Students will also be expected to write and/or analyze different types of chemical reactions. Students will be assessed on III.A.7 through homework, quizzes and examinations.

7. Lecture material will present the use of mole calculation in reaction stoichiometry including limiting reagent, percent yield and molarity calculations.  Students will also perform these calculations in laboratory.  Students will be assessed on III.A.8 through homework, quizzes, examinations, and laboratory reports.

8. Lecture material will illustrate how solubility rules are applied to predict the products of a precipitation reaction.  Students will be assessed on III.A.9 through homework, quizzes and examinations.

9. Laboratory activities will require students to practice the techniques and skills listed in III.C.2. Students will be assessed on III.A.10 through laboratory work, reports and a laboratory exam.

10. Lecture material will introduce students to some history of chemistry as the topics of atomic theory, gas laws and the development of the periodic table are introduced.  Students will be assessed on III.A.11 through homework, quizzes and examinations.

C. Major Units and Time Allotted:

1.
Lecture Units

The following units are representative of but not limited to the information to be covered.

a.
Chemistry and Measurement 
(4 hours)

b.
Atomic and Molecular Structure 
(3 hours)

c.
Chemical Names and Formulas 
(3 hours)

d.
Chemical Reactions 
(5 hours)

e.
Calculations Using Chemical Formulas and Equations 
(6 hours)

f.
Gas Laws          
(4 hours)

g.
Thermochemistry 
(5 hours)

h.
Quantum Theory of the Atom 
(3 hours)

i.
Electron Configuration and Periodicity 
(4 hours)

j.
Ionic and Covalent Bonding
(5 hours)

k.
Molecular Geometry and Polarity
(3 hours)

2.   Laboratory Units

Fourteen weeks of laboratory instruction will be provided during which the following techniques and skills will be taught. Specific reactions and experiments may vary with instructor.  Some laboratory experiments will be inquiry-based in presentation.

a.
Safety precautions and procedures in the laboratory

b.
Weighing and measuring mass and volume

c.
Performing chemical reactions for separation and synthesis of compounds

d.
Use of the Bunsen burner

e.
Titration

f.
Obtaining and graphing thermochemical data

g.
Gas law experiments

h.
Gravity and vacuum filtration

i.
Paper Chromatography

j.
Measuring physical properties and parameters

k.
Describing and writing chemical reactions

l.
Performing calculations

D. Materials and Bibliography:

1.
Suggested textbooks:
Ebbing, D. D. and Gammon, S. D., General Chemistry, 7th ed., Houghton-Mifflin: Boston, MA, 2002.  (or an equivalent general chemistry textbook)

Neidig, H. A. (editor), ModularLaboratory Program in Chemistry, Thomson Learning: Pacific Grove, CA, 2003. (or an equivalent laboratory manual)

2.
Bibliographic support:



Books

Bauer, R. C., Birk, J. P., Sawyer, D. J., Laboratory Inquiry in Chemistry, Brooks/Cole: Pacific Grove, CA, 2001.

Brown, T. L., LeMay, H. E., Bursten, B. E., Burdge, J. R. Chemistry The Central 

Science, 9th ed., Pearson Education: Upper Saddle River, New Jersey, 2003.

Hill, J. W., Petrucci, R. H., General Chemistry An Integrated Approach, 2nd ed., Prentice Hall: Upper Saddle River, New Jersey, 1999.

Snyder, C. H., The Extraordinary Chemistry of Ordinary Things, 3rd ed., Wiley: New York, 1998.


Handbooks
CRC Handbook of Chemistry and Physics, 1993.

IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through a combination of examinations, quizzes, homework, laboratory work and reports.

V.
Rationale and Impact:

A. Reason for Proposal:

The syllabus is being revised to reflect standards of a variety of accrediting agencies including PDE and NCATE.   It is also being revised to reflect the updated format for syllabi set by the University Curriculum Committee.  This course is required for all Natural and Health Sciences majors including but not limited to: Chemistry, Biology, Biology/Chemistry, Health Science, Secondary Education – all sciences, Co-op Engineering, and Applied Geology.   Other students may take CHEM120 in order to fulfill a General Education Science requirement or as an elective if they meet the MATH113 eligibility requirements.

B. Students Permitted in Course:

Students who are eligible to take MATH113 are permitted to enroll in CHEM120.

C. Effect on Existing Academic Programs or Departments:

The revisions do not significantly affect existing academic programs or departments.

VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

No additional costs beyond normal yearly laboratory costs will be incurred.

B.
Expected Frequency and Rotation:
The course will be offered at least once during the academic year, preferably the Fall semester.

VII.
Date Approved by University President:

______________________________


___________

Signature of the President
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