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COURSE OUTLINE

I.  Catalog Description
CH101--Physical Science                                

 C-3, P-2, Cr-4
This course introduces the principles and methods of physical science.  It stresses the structure and properties of materials and their interactions.  Careful measurement, observation, and the scientific method are covered in lecture and laboratory to develop quantitative reasoning ability. 
Prerequisite:  An appropriate  Mathematics Placement test result or MA045 Basic Math Skills or MA050 Introductory Mathematics.  

II. Student Learning Objectives

The course CH101--Physical Science is a one-semester laboratory science course for non-science majors.  The subject matter is primarily that of physics and chemistry with the intent that students understand that science is an activity of human beings, understand basic forces, the nature of matter, and the interaction between matter and energy in a largely non-mathematical but philosophically quantitative framework.  The unifying theme is the use of the scientific method to make useful conclusions from measurements and observations of physical data.  In this regard, careful observation and measurement are prerequisite and must be emphasized.  Arithmetic methods or processing the data are to be kept at a basic level. The method of dimensional analysis (factor-label) is to be used to guide students in this work. Examples used to illustrate basic fundamentals should, wherever possible, be chosen for motivational value--relating to students' experiences or career interests.

Upon the completion of CH101, Physical Science, the students will be able to:

1. Apply the methodology of science as exemplified in the scientific method. 

2. Acquire accurate physical measurements and observations and record data accurately.

3. Use quantitative data in simple calculations, formulate reasonable conclusions after data analysis, and communicate results in a report.

4. Create and interpret graphs.

5. Demonstrate the use of the factor-label method in calculations and quantitative reasoning.

6. Demonstrate an understanding of the ways in which the development of science and its application in technology are human activities, interacting with and a part of the total culture.

7. Demonstrate a fundamental grasp of motion, force, work, and energy.

8. Demonstrate a fundamental grasp of the structure and properties of matter, how it is named, and its distribution and use in the environment.

9. Describe some of the ways that matter and energy interact in chemical and physical change.

10. Demonstrate an understanding of the specific methods used in the study of the interaction between matter and energy.

11. Differentiate between what professional laboratory personnel can and cannot do with data or samples presented to them.

12. Demonstrate an understanding of modern laboratory capabilities for analyzing matter, specifically through spectroscopy and chromatography.

13. Use specific knowledge about imminent hazards for self-protection in the laboratory and to facilitate emergency response.

III.
General Topical Outline

1. Scientific Method:  
a. How it is used
b. Limitations
2. Science:  
a. How it affects our lives
b. Famous contributors 
c. Underlying philosophy 
d. How science advances  
e. What scientists do  
f. What the limits are to science  
g. How science interacts with culture 
h. How science is different from technology

3. Physical Forces:  
a. Laws that govern motion  
b. Measurable forces 
c. Energy 
d. How matter reacts to physical forces 
e. How energy is converted or transferred  
4. Measurements:  
a. How measurements are made  
b. Types of instruments used  
c. How measuring instruments interact with real systems  
d. Limitations on measurement

5. Conversions:   
a. Converting measurements from one system to another  (Ex:  metric vs. English) 
b. Data conversion into results via calculation 
c. How data and/or results are displayed in a useful fashion, for example, in graphs  
d. Using units in calculations
6. Matter:   
a. What it 
b.  How it is distributed  
c. How it is named and classified  
d. How to distinguish one sample from another 
e. Types of instruments  used in the study of matter 
f. The underlying structure to matter

7. Matter and Energy:  
a. How they interact 
b. How the interactions are measured or studied

The author of this course outline has found by experience that  Forensic Science serves as a convenient vehicle for presentation of the material and many of the laboratories are written in this context.  The forensics vehicle serves to capture student interest so that the principles of chemistry, physics, calculation, and scientific method become alive and interesting and the student actually wants to understand rather than feeling forced.  
IV.   The Laboratory

The laboratory is an integral part of the course.  It serves to illustrate the theory presented in lecture by practical example and gives experience in many of the basic course objectives.  The instructor should make use of student experience in laboratory to illuminate the lecture and whenever possible correlate the lecture with the current laboratory experiment.  The following experiments have been chosen to fulfill the course objectives.  

List of experiments

	Week

	Exp. #
	Title

	1
	
	General Information and Introduction to Lab

	2
	1
	Safety Lecture and Locker Check In

	3
	2
	Trace Contamination

	4
	3
	Measurement

	5
	4
	Physical and Chemical Changes

	6
	5
	Crime Scene

	7
	6
	Ink Analysis by Paper Chromatography

	8
	7
	Gas Chromatography-Arson Investigation

	9
	8
	 The Spectrophotometer

	10
	9
	Qualitative Analysis and IR

	11
	10
	Atomic Absorption Spectrophotometry

	12
	11
	Gases and Reactivity

	13
	12
	Gas Laws

	14
	13
	Ballistics

	15
	
	Check Out and Clean Up


ANY CHANGES IN THE LABORATORY SCHEDULE MUST GO THROUGH THE CHEMISTRY COORDINATOR
