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Course Syllabus

Forensic Chemistry 

CHEM 105
I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 105
C.
Course Title:

Forensic Chemistry 

D.
Credits:


3

E.
Clock Hours/Week:

4 (2 hours lecture, 2 hours laboratory)

F.
Overlays


None

G.
Prerequisites:
meets general education natural science requirement.

II.  Course Description

A. Catalog Description:

An introduction to chemical principles as they apply to forensic investigations.  By applying the scientific method to these basic principles, students will investigate the role of chemistry in solving crimes.  The laboratory experience is designed to reinforce the scientific method and the topics from the lecture.  Students make real world determinations as they investigate and apply chemistry to their lives.

B. Comprehensive Description:

None
III.
Exposition

A. Objectives:

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

1.
Demonstrate an understanding of the history and basic principles of chemistry as they apply to forensic investigations.

2.
Demonstrate their knowledge of chemical tools used in forensic analysis.

3.
Apply their chemical knowledge in such a way as to make informed decisions regarding forensic chemistry issues.

4.
Demonstrate an understanding of the scientific process, in particular the collection and analysis of data in the laboratory.
5.
Relate to and understand issues that are present throughout a forensic investigation.
6.
Develop problem solving skills by making use of both deductive and inductive reasoning methods.
B. Activities and Requirements:

1.
The history and development of chemistry will be presented in conjunction with each topic during the course of the semester.  Students will be assessed on objective III.A.1 through the inclusion of historical questions on quizzes and exams; and through writing activities regarding the application of chemistry to forensic investigations.

2.
As each new topic is presented in the course, students will be introduced to the appropriate chemical principles.  Students will participate in discussions of the applications of these principles to the topic at hand.  Students will be assessed on objective III.A.2 through the inclusion of safety and risk assessment questions on quizzes, exams and laboratory activities.

3.
The format of the course involves discussion of the application of chemical principles to many issues facing society.  In addition to participation in these discussions, students will be assessed on objective III.A.3 through the inclusion of questions on exams, quizzes, and laboratory activities.

4.
Students will be introduced to the scientific method and will collect data that pertains to the societal issues discussed in class.  Students will be assessed on objective III.A.4 through the weekly evaluation of their laboratory activities.
5.
The format of the course involves discussion of how chemical principles apply to forensic chemistry issues involving people in crime scene.  In addition to participation in these discussions, students will be assessed on objective III.A.5 through the inclusion of questions on exams, quizzes.
6.
Students will perform exercises based on both approaches of reasoning and learn the outcomes of each method.  Students will be assessed on objective III.A.6 though the inclusion of questions on exams, quizzes and laboratory activities.  





The students will attend all lectures and laboratories.  Lectures will consist of approximately equal time devoted to presentation of new material, discussion of course topics, and problem solving.  Students will complete all assignments and examinations/quizzes.  In the laboratory, students will record and organize data, analyze data (including graphical analysis) and prepare an analysis of the data stating how the information applies to the topic under study.  Laboratory activities will consist of mainly experimentation and data collection and analysis using small group activities.

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.
Unit 1- Introduction to Forensic Chemistry

(5 hours)





b.
Unit 2- Evidence Collection and Preservation

(5 hours)







c.
Unit 3- Information about Atoms



(4 hours)

d.
Unit 4- Chemical Evidence



(4 hours)







e.
Unit 5-  Properties of Solutions



(3 hours)










f.
Unit 6- Arson Investigation
 


(3 hours)
g.
Unit 7- Chemistry of Explosions



(2 hours)

h.
Unit 8- Poisons





(2 hours)

i.
Unit 9- Identification of Victims



(2 hours)















2.
Laboratory Units

The following units are representative of but not limited to the experiments to be covered during the semester.


a.
Unit 1-
Measurements




(2 hours)


b.
Unit 2-
Soil Examination



(2 hours)


c.
Unit 3-
Urine and Blood Analysis


(2 hours)


d.
Unit 4- 
Polymer Identification


(4 hours)


e.
Unit 5- 
Thin Layer Chromatography


(2 hours)


f.
Unit 6- 
Footwear Impressions and Physical Matches
(2 hours)


g.
Unit 7-
Gunshot Residue



(2 hours)


h.
Unit 8- 
Identification of Blood/Hair


(2 hours)


i.
Unit 9 - 
Blood Alcohol Concentration


(2 hours)


j.
Unit 10 – 
Heat Capacity and Firefighting

(2 hours)


k.
Unit 11 -
Spectroscopic Analysis of Food Dyes
(2 hours)


l.
Unit 12-
Explosives




(2 hours)

m.
Unit 13 –
Fingerprints




(2 hours)
D. Materials and Bibliography:

1.
Suggested textbooks:
Johll, Matthew E., Investigating Chemistry: A Forensic Science Perspective, W.H. Freeman and Company, New York, NY (2007).
Collins, David, Investigating Chemistry in the Laboratory, W.H. Freeman and Company, New York, NY (2007).

Saferstein, Richard, Criminalistics: An Introduction to Forensic Science 9th ed., Pearson Prentice Hall Upper Saddle  River, NJ (2007).

Bell, Suzanne, Forensic Chemistry, Pearson Prentice Hall Upper Saddle River, NJ (2004).
Meloan, Clifton E.; James, Richard; Saferstein, Richard, Lab Manual Criminalistics: An Introduction to Forensic Science 9th ed., Pearson Prentice Hall Upper Saddle  River, NJ (2007).


2.
Other materials:


None


3. Bibliographic support:



Journals


Criminology


Science News



Science



Scientific American



Chemical and Engineering News



Journal of Chemical Education
Books

Johll, Matthew E., Investigating Chemistry: A Forensic Science Perspective, W.H. Freeman and Company, New York, NY (2007).

Saferstein, Richard, Criminalistics: An Introduction to Forensic Science 8th ed., Pearson Prentice Hall Upper Saddle  River, NJ (2004).
Bell, Suzanne, Forensic Chemistry, Pearson Prentice Hall Upper Saddle River, NJ (2004).

Gerber, Samuel, More Chemistry and Crime: Marsh Arsenic Test, ACS Washington DC (1997).

Gerber, Samuel, More Chemistry and Crime: from Sherlock Holmes to today’s courtroom, ACS Washington DC (1983). 

Jungreis, Irvin, Spot Test Analysis: Clinical, Environmental, Forensic, and Geochemical Applications, J. Wiley, New York, NY (1997).

Nickell, Joe; Fischer, John, Crime Science: Methods of Forensic Detection, University Press of Kentucky, Lexington, KY (1999).
Mills, Terry; Roberson, Conrad, Instrumental Data for Drug Analysis, Elsevier, New York, NY (1987). 
Saferstein, Richard, Forensic Science Handbook, Prentice Hall Englewood Cliffs, N.J (1982).

Lucas, Norman, How Science Traps the Criminal, Taplinger Pub. Co., New York, NY (1972).
O’Hara, Charles; Osterburg, James, An Introduction to Criminalistics, Macmillan, New York, NY (1952).
Morrison, George, Trace Analysis; Physical Methods, Interscience Publishers, New York, NY (1965).
Payne-James, Jason, Encyclopedia of Forensic and Legal Medicine, Elsevier Academic Press, Boston MA, (2005). 
















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 the following criteria.

A. Lecture:

Examinations

Quizzes


Assignments

B. Laboratory:

Completion of each Laboratory Activity


Reports
Data Analyses

Assessment:  Examinations, quizzes and homework/assignments will be used to assess objectives 1 through 6 in section III A.  Laboratory reports and technique will be used to assess objectives 1 through 6 in section IIIA.  Other assessment tools may be developed and used by the instructor.

V.
Rationale and Impact:

A. Reason for Proposal:

This course is being proposed as a general education course in chemistry.  As public interest in criminology increases, this intriguing field provides a means and opportunity to engage students while exposing them to the scientific principles of chemistry and problem solving.  Upon completion of this course, students will be better prepared and more able to make informed decisions about chemical evidence to which we are all frequently exposed. Numerous examples can be found in reports of new medical findings and chemical components of commercial products such as food, cosmetics, and cleaning products.  Students will also be better prepared for public service as jurors and witnesses or by working in fields related to law and criminal investigation.  This course will satisfy one of the general education lab science requirements for non-science majors.
B. Design:

The course is designed to fulfill 3 s.h. of the laboratory science general education requirements.  The course is open to all students; however, this course does not satisfy the general education requirements for a natural science major or minor.  

C. Effect on Existing Academic Programs or Departments:

The course does not significantly affect existing academic programs or departments.  It will aid in building a better understanding of forensic science for students with a non-science background. 


VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

There will be no additional costs beyond normal yearly laboratory costs for this course.

B.
Expected Frequency and Rotation:
The course may be offered each semester of the academic year as an alternative to one lecture section of Chemistry in the Environment.

VII.
Date Approved by University President:

______________________________




___________

Signature of the President







  Date
PAGE  
1

