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University System Georgia 
New Academic Program Proposal 

from 
Southern Polytechnic State University 

 
EXECUTIVE SUMMARY 

 
Degree:  B.S. Major:  Chemistry CIP code:  40.0501 
 
Southern Polytechnic State University’s proposed Bachelor of Science degree in Chemistry 
will provide students a program of study in modern chemistry with tracks in material science 
and general chemistry.  Students completing the program will be prepared for entry-level 
jobs in the chemical and related industries, to enter graduate school in chemistry, medicine, 
veterinary medicine, or pharmacy, or to teach middle school or high school science.  SPSU’s 
BS degree program in chemistry is intended to meet the high priority needs within metro 
Atlanta, where 50% of all Georgians live and work, for persons technically trained in 
chemistry. 
 
This proposal is consistent with SPSU’s mission, strategic plan priorities and educational 
paradigm.  It was developed in response to needs articulated by state, county, and local 
agencies and industries.  SPSU’s BS degree program in chemistry is intended to: 

• Further Georgia’s strategic goal to become one of the top ten states in biotechnology 
by contributing to its science and technology infrastructure. 

• Enhance the University System of Georgia’s ability to serve the state’s high priority 
economic development efforts in environmental technology and biotechnology. 

• Assist Cobb County in developing a high-quality, high-tech work force to attract new 
industry as well as keep its current industrial base innovative and competitive. 

• Expand the base of the University System of Georgia’s diverse and high-quality 
educational programs and experiences in developing a nationally competitive 
workforce here in Georgia. 

In support of the above, SPSU’s B.S. in Chemistry is unique in that: 

• It would be a new science program offering the first undergraduate material 
science option in the state. 

• It would be the only such program in Georgia that integrates the academic 
component with optional experiential [co-op or internship] and international 
dimensions. 

In implementing this proposal, SPSU is fortunate to have a significant portion of the program 
in place in support of our Biology B.S. degree program (all biology majors take 20 or more 
hours of chemistry and biochemistry courses). 
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University System of Georgia 
New Academic Program Proposal 

 
 
 

Institution:  Southern Polytechnic State University Date:  
 
School:  Arts and Sciences Department: Biology, Chemistry, and Physics 
 
Name of Proposed Program: Bachelor of Science in Chemistry 
 
Degree:  B.S. Major:  Chemistry CIP code:  40.0501 
 
Starting Date:  Fall Semester, 2007 
 
 
1. Program Description and Objectives 
The purpose of Southern Polytechnic State University’s (SPSU) Bachelor of Science (BS) 
degree proposal in chemistry is to provide students a program of study in modern chemistry 
with optional tracks in material science and general chemistry. 
 
The degree program requires 120 semester credit hours.  The diploma inscriptions will read 
“Bachelor of Science in Chemistry.”  The B.S. degree program will provide the student with 
an opportunity to choose from a material science or a general chemistry track.   
 
Based on conversations with county, state and regional industries, chambers of commerce 
and economic development agencies, SPSU’s BS degree program in chemistry is intended to 
meet the high priority needs within metro Atlanta, where 50% of all Georgians live and 
work, for persons technically trained in chemistry.  More specifically, it is intended to assist 
Cobb County in developing a high-quality, high-tech work force to attract new industry as 
well as keep its current industrial base innovative and globally competitive.  Further, it 
greatly enhances the University System of Georgia’s ability to serve the state’s high priority 
economic development efforts in environmental technology and biotechnology. 
 
In addition to the local/regional/national/global employment opportunities for BS graduates 
offered by metro Atlanta‘s many corporate employers, the graduates of SPSU’s BS in 
chemistry will be more than qualified to pursue post-baccalaureate educational opportunities 
in the chemistry or biochemistry as well as in any of the many advanced professional 
programs in the biomedical/public health sciences. 
 
Students are expected to be drawn predominately from the populous and industrial metro 
Atlanta region.  However, the recent addition of more residential housing on campus will 
enable the program to have a wider appeal.  Students in the proposed program are expected 
to meet the SPSU student profile: i.e., be predominately traditional, full-time students, with a 
higher than average percentage of minorities. The program is expected to serve 100 students 
once start-up is complete. 
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SPSU has the requisite resources to implement the program:  more than 8000 square feet of 
chemistry and biology laboratory space; most of the instrumentation expected in a quality 
undergraduate chemistry program; four faculty members plus a planned hire whose expertise 
covers all the principal program requirements in chemistry; and two faculty members with 
academic administrative experience.  Initial start up and first-year costs will be met from 
laboratory fees, technology fees, and already planned for redirected internal and/or budgeted 
resources. 
 
2.  Justification and Need for the Program 
SPSU faculty have developed the proposed BS degree in Chemistry to include a track in 
materials chemistry as a response to a pressing need for scientists trained to design materials 
with certain desired properties.   
 
There are 55 SACS-accredited colleges and universities in the State of Georgia that offer 
degrees at the baccalaureate level or higher.  Ten of these are specialized institutions, 
offering degrees only in medicine, religion, or art.  Of the 45 remaining, 30 offer BS degrees 
in Chemistry.  Of the 21 USG schools offering degrees at the baccalaureate level or above, 
all but four (Dalton State College, Gainesville State College, Macon State College, and 
Southern Polytechnic State University) offer the BS in Chemistry. Southern Polytechnic 
State University is the only State University currently not authorized to offer the BS in 
Chemistry, an odd circumstance when considering SPSU’s science-, technology- and 
engineering-focused mission. 
 
Of the University System of Georgia Bachelor of Science (BS) Degrees in Chemistry 
offerings, one institution offers a BS degree in Textile and Fiber Chemistry and another 
offers a BS degree in Environmental Chemistry.  However, no university in Georgia offers 
the BS in Chemistry with a Materials Science track.  SPSU will distinguish this program by 
offering a BS degree in chemistry with track in Materials Science. 
 
The American Association for the Advancement of Science (AAAS), National Academy of 
Science, and the National Materials Advisory Board have documented the need for materials 
scientists.  According to the Bureau of Labor Statistics, the 90,000 positions in chemistry and 
material science that existed in 2004 were expected to increase at an annual rate of 8% until 
2014 (http://www.bls.gov/oco/ocos049.htm). The mathematics suggests a current demand of 
105,000 chemistry and material science positions, increasing to 200,000 positions in 2014.   
 
A similar growth is forecast by the U.S. Bureau of Labor Statistics.  According to their study, 
jobs for chemically related scientists are expected to grow by 34,235 between 2002 and 2012 
(Source: Occupation-Industry Matrix, 2002-2012, U.S. Bureau of Labor Statistics, 2004).  
The bulk of this growth (over 15,000 jobs) is expected in the area of medicinal science. 
Biochemistry jobs are expected to grow by 6,000, and chemistry jobs by 10,686.  
 
The concentration of job growth in the pharmaceutical, medical, biotechnological, scientific 
and technical arenas will fuel the growth of opportunities within the chemistry industry as 
related to the development of new drugs and products used to combat illness and disease.  
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Job growth will also be spurred by the need for chemists to monitor and measure air and 
water pollutants to ensure compliance with local, state, and federal environmental 
regulations. Further, Georgia’s strategic goal is to become one of the top ten states in 
biotechnology, again suggesting a need for trained biochemists.  Finally, those trained in 
nanotechnology, the next frontier in material science, will likely participate in the 
development and manufacture of new materials that will help to solve new problems.   
 
The Cobb County Chamber of Commerce indicates that approximately 100 local companies 
need trained professionals in chemistry and material sciences. The Georgia Biomedical 
Partnership lists 250 organizations / firms that would benefit from available chemists / 
material scientists in the state of Georgia. 
 
While SPSU’s academic focus has traditionally emphasized engineering technology-related 
programs, our primary mission focus also includes the physical and biological sciences.  
Consequently, the University is proposing to expand its programs in the major scientific 
disciplines to meet the needs of enterprises in Georgia and the southeastern United States.   
 
The study of science historically has been less popular among incoming freshman students. 
However, those negative associations are fading as more high schools focus on quality 
science and math education.  Further, the increasing trend in SAT scores, a predictor of 
success in science programs, would suggest that more students would benefit from such 
studies. 
 
SPSU, accessible to 50% of Georgia’s population, is located in northern metropolitan Atlanta 
and combines the atmosphere of a small campus with the statewide service mission of a 
major university.  University faculty have requisite expertise in the teaching and 
administration of chemistry and material sciences at the undergraduate level.   
 
Southern Polytechnic State University’s initiatives in response to critical state and local 
economic development needs are strongly supported.  Nowhere is the need more pressing 
than in the area of enhancing the quality of the region’s professional, high-tech workforce for 
the 21st Century.  In the Appendix are letters of support from the State of Georgia’s 
Department of Industry, Trade & Tourism, Cobb County’s Chamber of Commerce as well as 
several from SPSU’s bioscience/biomedical/biotechnology neighbors. 
 
An examination of Barron’s Profiles of American Colleges (2001 edition) clearly 
demonstrates that every first-rank post-secondary institution, whether small college or 
flagship university, offers an undergraduate degree program of study in chemistry.  Having 
such a program appears to be especially critical to institutions whose focus is on science and 
technology, i.e. SPSU.  Yet, SPSU is one of the very few post-secondary institutions in 
Georgia that does not currently offer a B.S. in chemistry. 
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3.  Procedures Used to Develop the Program 
 
SPSU developed its proposed BS degree program in chemistry in accordance with generally 
and nationally recognized standards and guidelines for such baccalaureate degree programs.  
In addition, SPSU surveyed a variety of postsecondary institutions regarding their chemistry 
programs, including the three outstanding ones listed in #6 below. 
 
4.  Curriculum 
 
The Chemistry B.S. degree proposal was approved by the Faculty Senate and the general 
faculty.  The proposed curriculum was approved by the Undergraduate Curriculum 
Committee and the general faculty. 
 
A minimum of 120 semester credit hours is required for the B.S. degree in Chemistry, 
as outlined below: 
 
Chemistry Curriculum 
 
Courses required for all majors: 
CHEM 1211 General Chemistry I 4 CHEM 1212 General Chemistry II 4 
CHEM 2511 Organic Chemistry I 4 CHEM 2512 Organic Chemistry II 4 
PHYS 2211 Physics I 4 PHYS 2212 Physics II 4 
CHEM 2601 Chemical Literature 2 CHEM 3100 Analytical Chemistry 5 
CHEM 3300 Instrumental Analysis 4  CHEM 4411 Inorganic Chemistry 3 
CHEM 4111 Physical Chemistry I 4 CHEM 4112 Physical Chemistry II 3 
BIOC 3111 Biochemistry I 4 CHEM4112L Physical Chemistry II lab 1 
Math  2253 Calculus I 4 Math 2254 Calculus II 4 
TCOM  2010 Technical Writing 3 
total   61 
29 of the above hours are normally taken to satisfy area D (11 hrs) and F (18 hrs) 
32 required hours above the core (92 hours total, 42 hours CHEM/BIOC, 24 upper division hours) 
  
Additional required courses by track 
 
General track:   Material Science track 
four upper level Chemistry, Math, or   MSCI 3101 Material Science 4 
Science electives (as approved by dept.) 12-16  CHEM 4112 Adv. Inorganic Chemistry 3 
    CHEM 4415 Solid State Chemistry 3 
      Chemistry Elective 3-4 
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Chemistry Curriculum: general track      
         

Year 1         
Course  Course Name Credits Course  Course Name Credits 
CHEM 1211 General Chemistry I 4  CHEM 1212 General Chemistry II 4 
HIST 10xx World History 3  HIST 21xx American History 3 
MATH 1113 Pre-calculus 4  MATH 2253 Calculus I 4 
ENGL 1101 English Comp I 3  ENGL 1102 English Comp II 3 
     SPCH 2400 Speech 2 
  TOTAL 14    TOTAL 16 
         
         
         
CHEM 2511 Organic Chemistry I 4  CHEM 2512 Organic Chemistry II 4 
CHEM 2601 Chemical Literature 2  CHEM 3100 Analytical Chemistry 5 
PHYS 2211 Physics I 4  PHYS 2212 Physics II 4 
MATH 2254 Calculus II 4   Free Elective 3 

STS 2400 
Science, Technology & 
Society 2      

  TOTAL 16    TOTAL 16 
         
         
         
BIOC 3111 Biochemistry I 4  CHEM 3300 Instrumental Analysis 4 
CHEM  CHEM elective 4  CHEM  CHEM or BIOC elective 4 
area C2 Art & Culture 3    Free Electives 4 
TCOM 2010 Technical Writing 3  ENGL  Literature 3 
         
  TOTAL 14    TOTAL 15 
         
CHEM 4111K Physical Chemistry I 4  CHEM 4112 Physical Chemistry II 3 
CHEM 4411 Inorganic Chemistry 3  CHEM 4112L Physical Chemistry II Lab 1 
area E3 Behavioral Science 3  area E4 Cultures & Societies 3 
  Math or Science elective 4    Free Electives 4 
       Math or Science elective 4 
  TOTAL 14    TOTAL 15 
         
  TOTAL for degree:   120      
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Chemistry Curriculum: Material Science track 

       
Year 1       
Course Course Name  Credits  Course Course Name  Credits 
CHEM 1211 General Chemistry I 4  CHEM 1212 General Chemistry II 4 
HIST 10xx World History 3  HIST 21xx American History 3 
MATH 1113 Pre-calculus 4  MATH 2253 Calculus I 4 
ENGL 1101 English Comp I 3  ENGL 1102 English Comp II 3 
     SPCH 2400 Speech 2 
  TOTAL 14    TOTAL 16 
         
         
         
CHEM 2511 Organic Chemistry I 4  CHEM 2512 Organic Chemistry II 4 
CHEM 2601 Chemical Literature 2  CHEM 3100 Analytical Chemistry 5 
PHYS 2211 Physics I 4  PHYS 2212 Physics II 4 
MATH 2254 Calculus II 4  area C2  Art & Culture 3 
STS 2400 Science, Technology & Society 2      
  TOTAL 16    TOTAL 16 
         
         
         
BIOC 3111 Biochemistry I 4  CHEM 3300 Instrumental Analysis 4 
MSCI 3101 Material Science 4  CHEM 4411 Inorganic Chemistry 3 
area E3  Behavioral Science 3  TCOM 2010 Technical Writing 3 
 Free Elective 3  area E4  Cultures & Societies 3 
    ENGL 21xx Literature 3 
  TOTAL 14    TOTAL 16 
         
         
CHEM 4111K Physical Chemistry I 4  CHEM 4112 Physical Chemistry II 3 
CHEM 4412 Adv. Inorganic Chemistry 3  CHEM 4112L Physical Chemistry II Lab 1 

CHEM  
Chemistry  upper-level 
Elective 3  CHEM 4415 Solid State Chemistry 3 

 Free Electives 4   Free Electives 7 
 TOTAL 14   TOTAL 14 
       
 TOTAL for degree: 120     
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COURSE DESCRIPTIONS  [All are existing courses except those noted with a  +  prefix] 
 
CHEM 1211K Principles of Chemistry I (3-3-4)  prereq MATH 1111 

First course in a two-semester sequence covering the fundamental 
principles and applications of chemistry designed for science majors. 
Topics to be covered include composition of matter, stoichiometry, 
periodic relations, and nomenclature. Laboratory exercises supplement 
the lecture material.   

 
CHEM 1212K Principles of Chemistry II    (3-3-4)  prereq CHEM 1211K 

Second course in a two-semester sequence covering the fundamental 
principles and applications of chemistry designed for science majors. 
Laboratory exercises supplement the lecture material.   

 
CHEM 2211K Environmental Chemistry (3-3-4)  prereq CHEM 1211K  

This course emphasizes the source, transport, reactions and fate of 
pollutants and natural chemical substances that enter or compose the 
aquatic, air, and soil environments. Laboratory exercises focus on water 
and wastewater analysis.   

 
CHEM 2511K Organic Chemistry I (3-3-4)   prereq CHEM 1212K 

An introduction to the chemistry of the compounds of carbon. Topics 
include a study of the synthesis, reactions, reaction mechanisms, and 
properties of acylic and cyclic compounds and their derivatives. 
Laboratory exercises supplement classroom work.   

 
CHEM 2512K Organic Chemistry II    (3-3-4)  prereq CHEM 2511K 

A continuation of the study of organic molecules. Topics include a survey 
of heterocycles, natural products and synthetic polymers. Laboratory 
exercises supplement classroom work.  

 
+ CHEM 2601 Chemical Literature  (2-0-2)  prereq CHEM 1212K 
 This course will focus on familiarization with the scholarly literature used 

in the chemistry discipline.  Students will study the techniques for 
efficient information searching, use of online data bases in locating 
books, journals, patents, scholarly papers, etc. Students will also focus on 
the MLA and the APA style for developing a list of references. 

 
CHEM 3100K Analytical Chemistry (3-6-5) prereq CHEM 1212K 

An introduction to classical and instrumental methods of quantitative 
analysis and their underlying principles. Laboratory exercises supplement 
classroom work.  

 
CHEM 3300K Instrumental Analysis   (2-6-4)  prereq CHEM 3100K 

Principles of operation and application of instrumental methods including 
ultraviolet/visible and infrared spectroscopy, atomic absorption and 
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emission, nuclear magnetic resonance spectroscopy, chromatography, 
and electrochemistry. Laboratory exercises supplement classroom work.  

 
+CHEM 3901-3905 Special Topics  (1 to 5 hours) Special topics selected by the 

department. Offered on a demand basis.  
 
CHEM 4111K Physical Chemistry I (3-3-4) prereq CHEM 2512K, MATH 

2254 
An introduction to the physical laws, theoretical principles, and 
mathematical relationships in chemistry, particularly in regard to non-
ideal gases, chemical thermodynamics, , and changes of state. Laboratory 
exercises supplement classroom work.  

 
CHEM 4112 Physical Chemistry II (3-0-3)  prereq CHEM 4111K 

A continuation of the coverage begun in Physical Chemistry I. Topics 
include chemical kinetics, electrochemistry, an introduction to quantum 
mechanics, and statistical mechanics. The laboratory is optional.  

 
CHEM 4112L Physical Chemistry II Lab (0-3-1)  pre- or coreq CHEM 4112 

Laboratory experiments to accompany CHEM 4112, Physical Chemistry 
II 

 
+ CHEM 4121 Quantum Chemistry (3-0-3)  prereq CHEM 4112 

Postulates of quantum mechanics and their application to model systems, 
atoms and molecules. Introduction to molecular spectroscopy. 

 
+ CHEM 4411 Inorganic Chemistry   (3-0-3)  prereq CHEM 2512K 

Structure of the atom, ionic and covalent bonding models; the solid state; 
advanced acid-base concepts; chemistry in nonaqueous solvents; 
structure and reactivity of coordination compounds; organometallic 
chemistry.  Consideration of atomic structure, valence, complex 
compounds, and systematic study of the periodic table. 

 
+ CHEM 4412 Advanced Inorganic Chemistry  (3-0-3)  prereq CHEM 4411 

A continuation of topics covered in Inorganic Chemistry, including 
coordination chemistry and organometallic chemistry 

 
+ CHEM 4415 Solid State Chemistry  (3-0-3) prereq CHEM 4112, CHEM 

4412 
How basic principles of chemistry and physics apply in describing the 
behavior of the solid state. The relationship between electronic structure, 
chemical bonding, and crystal structure is developed. Defects in 
crystalline material and their effects on the material properties will be 
covered. Attention will be given to characterization of atomic and 
molecular arrangements in crystalline and amorphous solids: metals,  
ceramics, semiconductors and polymers and their application to 
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engineering systems including functional materials, nanostructured 
materials, new approaches to solid-state synthesis and fabrication, and 
bio-related materials 

 
+ CHEM 4511 Advanced Organic Chemistry  (3-0-3) prereq CHEM 2512K 

Selected organic reactions from synthetic and mechanistic viewpoints. 
 
+CHEM 4901-4905 Special Topics  (1 to 5 hours) Special topics selected by the 

department. Offered on a demand basis.  
 
BIOC 3111K  Biochemistry I  (3-3-4)  prereq CHEM 2512K 

An introduction to the structure, chemistry and metabolism of 
biomonomeric molecules, with emphasis on monosaccharides, amino 
acids and fatty acids.  Laboratory exercises supplement classroom work.  
Prerequisite: CHEM 2512K.  

 
BIOC 3112K  Biochemistry II  (3-3-4)  prereq BIOC 3111K 

Continuation of Biochemistry I, with emphasis on the structure, 
chemistry and metabolism of biomacromolecules, 
biopolymers/biocomplexes.  Laboratory exercises supplement classroom 
work.  Prerequisite:  BIOC 3111K. 

 
BIOC 3115K Physical Biochemistry   (3-3-4)  prereq BIOC 3112, CHEM 

4111K 
General principles of biomolecular thermodynamics, cryogenics, kinetics, 
homeostasis, electrodynamics, and ultrasonics, and their applications to 
biological systems. Laboratory exercises supplement classroom work. 

 
BIOC 3901-3905 Special Topics  (1 to 5 hours) Special topics selected by the 

department. Offered on a demand basis.   
 
BIOC 4901-5  Special Topics (1 to 5 hours) Special topics selected by the 

department. Offered on a demand basis.   
 
 
+MSCI 3101K  Introduction to Material Science  (3-3-4) CHEM 1212K, 

PHYS 2212K 
Fundamental principles of structure and properties of materials utilized in 
the practice of engineering. Properties of materials are related to atomic, 
molecular, crystalline structure. Metals, ceramics, multiphase systems, 
and polymeric materials. Relationships between structure and electrical, 
mechanical, thermal, chemical properties. 

 
 
NOTE:  During the initial start-up of SPSU’s BS chemistry degree program, the 

required upper level courses will be offered on an alternate year basis. 
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All BS degree students are strongly encouraged to avail themselves of SPSU’s cooperative 
educational [co-op] linkages with industry as an integral art of their educational experience. 
 

• Students wishing to apply for SPSU’s co-op program must have completed at least 24 
semester hours of academic credit toward their degree, be in good academic standing 
with the university, have and maintain a minimum 2.00 GPA (many industries require 
higher scholastic averages) and be willing to participate in no fewer than four 
alternating co-op work assignments.  Co-op students are required to follow all 
guidelines set forth by the Career Services Office as well as rules and regulations of 
the University.  In addition to university requirements, students must meet any 
additional company co-op requirements.  Students unable to maintain university or 
company co-op requirements are usually given one probationary term to correct 
deficiencies before being withdrawn from the co-op program. 

 
• SPSU’s Career Services Office refers students to employers after they have been 

accepted as a co-op applicant; however, acceptance as a co-op applicant does not 
guarantee a student’s employment in a co-op position.  The employer has the final 
decision regarding offering co-op employment.  Upon acceptance of a co-op position, 
the student is expected to remain with that company for a minimum of four co-op 
work terms. 

 
• Satisfactory completion of both requirements for graduation and co-op guidelines 

makes an undergraduate student eligible to receive recognition for participation in the 
co-op program on his or her Southern Polytechnic State University diploma and 
academic record. 

 
 

SPSU’s proposed BS degree program in chemistry is in compliance with the University 
System of Georgia’s baccalaureate degree requirements.  Additionally, SPSU’s proposed 
program content and level are consistent with national trends, as determined by a survey of 
diverse institutions offering similar programs. 
 

• The following outcomes are expected of all SPSU’s graduates of its proposed BS 
chemistry degree program: 

 
Graduates will communicate effectively. 
Graduates will use inquiry, logical reasoning, and critical analysis. 
Graduates will understand the historical, cultural, political, social, and 

economic issues which have shaped societies and the evolving role of 
the individual in society. 

Graduates will interpret, analyze, and solve diverse problems having a 
quantitative element. 

Graduates will apply methods of science and technology to investigate and 
solve problems. 
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• In addition, all graduates of the proposed BS degree program in chemistry will be 

expected to: 
 

Apply the principles, concepts and laws of chemistry to new situations. 
Demonstrate the ability to analyze experimental data and reach valid 

scientific conclusions from the data. 
Demonstrate the ability to analyze and solve theoretical problems in modern 

chemistry using analytic and simulation techniques. 
Demonstrate the ability to analyze and solve experimental problems in 

modern chemistry using methodological and instrumental techniques. 
Demonstrate the ability to communicate scientific ideas orally and in 
writing. 

 
5.  Inventory of Faculty Directly Involved [In alphabetical order] 
 
Jack L. Duff, Chemistry Lecturer, Department of Biology, Chemistry, and Physics 
Academic Discipline:  Organic Chemistry 
 B.S. (Chemistry), University of West Florida 
 M.S. (Organic Chemistry), Georgia Institute of Technology 
 USG Faculty Development Award (Chemistry/Biochemistry), 
 

Semester workload:   
• One lecture Organic Chemistry I or II (CHEM 2511K or 2512K), single or double 

section with one or two sections of lab 
• Two lectures General Chemistry I or II (CHEM I211K or 1212K), single or double 

sections with two to four sections of lab (aided often by teaching assistants). 
• Supervision of teaching assistants and laboratory prep, usually for all sections of 

general and organic chemistry. 
 

Recent Scholarship Record: 
 Experiments in General Chemistry, 2nd ed.,Tavener Publishing Co., 2006, with Alan Gabrielli 

Laboratory Experiments in General Chemistry, 2nd ed.,Tavener Publishing Co., 2006, with 
Alan Gabrielli 

 

Expected responsibilities: 
 Teach General Chemistry I & II and Organic Chemistry I & II, teach Advanced 

Organic Chemistry as required. 
 

Alan M. Gabrielli, Professor of Chemistry & Dean, School of Arts & Sciences 
 B.S. (Chemistry and Mathematics), Francis Marion College 
 Ph.D. (Organometallic Chemistry), University of South Carolina 
 USG Faculty Development Award (Chemistry/Biochemistry), 
  Georgia Institute of Technology, Atlanta, GA 
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Semester workload:  one course per year, may increase to one course per semester based on 

demand 
 
Recent Scholarship Record: 
 New/Revised Courses Developed: 

CHEM 1211K - Principles of Chemistry I Honors, Fall 2004 
 Scholarly/Instructional Materials Developed: 

 X-ray Structures, Photophysical Characterization, and Computational Analysis of 
Geometrically ConstrainedCopper(I)-phenanthroline Complexes, John Cody, Jeanette 
Dennisson, Joshua Gilmore, Donald G. VanDerveer , Maged M. Henary, Christoph J. Fahrni, 
Alan Gabrielli, C. David Sherrill, Yiyun Zhang, Jia-Pin Pan, and Clemens Burda, Inorganic 
Chemistry 2003, 42, 4918-4929 
Experiments in General Chemistry, 2nd ed.,Tavener Publishing Co., 2006, with Jack Duff 
Laboratory Experiments in General Chemistry, 2nd ed.,Tavener Publishing Co., 2006, with 
Jack Duff 

 
 
Professional Activity:  
 Member, American Chemical Society 
 Member, Sigma Xi 
 
Expected responsibilities: 
 Teach General Chemistry I & II and/or an upper level Inorganic Chemistry or 

Physical  Chemistry as required. 
 

Philip E. Patterson, Assistant Professor of Physics, Chair, Department of Biology, 
Chemistry, and Physics 

B.S., Mechanical Engineering Technology, Purdue University, May 1982 
M.S., Technology Management, Southern Polytechnic State University, December 1989 
M.S., Physics, Clark Atlanta University, May 1993 
Ph.D., Science Education, University of Georgia, May 2006 
 

Semester workload:  two courses per semester 
 
Scholarship 

An Investigation Of The Conceptual Change Process Of Beginning College Level Physics 
Students Studying Newton’s Laws 

 
Professional Activity 

Pi Kappa Phi Honorary Society – Member 
Kappa Delta Pi Honorary Society – Member 
American Assoc. of Physics Teachers – Member 
 

Expected responsibilities: 
Administrative responsibilities associated with the commencing of the chemistry 
program. 
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Rajnish Singh, Assistant Professor, Biochemistry & Cell Biology 

BS, Biochemistry, Nagpur University, India, 1989 
MS, Biochemistry, Nagpur University, India, 1991 
PhD, Cell Physiology, Case Western Reserve University, 1999   

   
Semester workload:   

One upper level course: Biochemistry I, Biochemistry II or Cell Physiology 
2 lecture/lab CHEM 1211 Chemistry I 
Honors Directed research: BIOL 3903 
Total hours: ~12-15 h 
no change in workload expected 

 
Recent Scholarship Record: 

Singh R, Hurst DP, Barnett-Norris J, Lynch DL, Reggio PH and Guarnieri F  
Activation of the cannabinoid CB1 receptor may involve a W648/F336 rotamer toggle 
switch  Journal of Peptide Research, 60(6):357-70 2002 

 
Professional Activity: 
American Chemical Society, member 
American Society for Biochemistry and Molecular Biology, member 
 
Expected responsibilities in this program: 

Expected to teach Chemistry I: lecture and lab 
Biochemistry I &II: lecture and lab 

 
 
Zvi Szafran, Professor of Chemistry and VPAA 

BS, Worcester Polytechnic Institute, 1976 
PhD, University of South Carolina, 1981 

 
Semester workload:   

3 credits per year--General Chemistry or Physical Chemistry 
no change in workload expected 

 
Recent Scholarship Record: 

1.  Z. Szafran, R.M. Pike, M.M. Singh. Εργαστηριακες Ασκησεις Ανοργανης χηµειας.  
(Translation of Microscale Inorganic Chemistry by Z. Szafran, R.M. Pike, M.M. Singh into 
Greek).  John Wiley and Sons, New York, 2000.   
2.  Alaimo, Robert J., Ed., Handbook of Chemical Health and Safety, Oxford Press, 2001.  
Chapter 34 is entitled “Health and Safety in the Microscale Chemistry Laboratory” by Z. 
Szafran, Mono M. Singh and R.M. Pike. 
3.  Z. Szafran; R. M. Pike; J. C. Foster.  Microscale General Chemistry Laboratory With Selected 
Macro Experiments, 2nd Edition, John Wiley and Sons, New York, NY, 2003. 
4.  M. M. Singh, C. B. McGowan, Z. Szafran, and R. M. Pike.  “A Comparative Study of 
Microscale and Standard Burets” J. Chem. Educ., 2000, 77, 625. 
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5.  Z. Szafran, M.M. Singh, R.M. Pike, “The Philosophy of Green Chemistry as Applied to the 
Microscale Inorganic Chemistry”. Educación Química, 2000, 11 (1), 172. 
6.  M.M. Singh, C. McGowan, Z. Szafran, “Precision in Microscale Titration”.  J. Chem. Educ., 
2002, 79, 941. 
7.  Z. Szafran, “Changes in Engineering Lead to Growth and Change At SPSU”.  Georgia 
Engineer, October/November 2006. 

 
 
Professional Activity: 
Vice President for Academic Affairs 
 
Expected responsibilities in this program: 

some teaching, overall supervision of academic affairs, which will include Chemistry 
 
 
Wei Zhou, Assistant Professor of Chemistry 

BS, Tongji University, Shanghai, China, 1998 
MS Environmental Chemistry, Tongji University, Shanghai, China, 2000 
PhD, Texas Tech University, 2005 

 
Semester workload:   

One upper level course: Analytical Chemistry, Instrumental Analysis, or Environmental 
Chemistry 

2 lecture/lab CHEM 1211-12 Chemistry I, II 
Total hours: ~12-15 h 
new faculty starting F07 

 
Recent Scholarship Record: 

Basnayake R, Li Z, Katar S, Zhou W, Rivera H, Smotkin E, Casadonte D, Korzeniewski 
C 
PtRu Nanoparticle Electrocatalyst with Bulk Alloy Properties Prepared through a 
Sonochemical Method 
Langmuir, 2006, 22, 10446 
Li Y, Zhou W, Zeng X, Liu Y, Ni Y 
Studies of Catalytic Oxidation in Treatment of Coking Plant Wasewater 
Shanghai Chemical Industry, 2000, 13, 4 

 
Professional Activity: 

Member: American Chemical Society, the Electrochemical Society, the Society of 
Electroanalytical Chemistry 

 
Expected responsibilities in this program: 

teach general, analytical, and environmental chemistry courses, develop labs for 
analytical chemistry 
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6.  Outstanding Chemistry Programs of This Nature in Other Institutions 
 
James Madison University 
Department of Chemistry 
MSC 4501 
Harrisonburg, VA 22807 
http://www.jmu.edu/chemistry/ 
Dr. Donna S. Amenta, Professor of Chemistry and Head 
amentads@jmu.edu   
voice:  540-568-6839 
fax:  540-568-7938 
 
James Madison University is a comprehensive co-educational institution of higher learning in 
the Shenandoah Valley of Virginia. JMU offers 66 undergraduate degree programs, as well 
as 29 masters, two educational specialist, and four doctoral programs.  The chemistry 
department at James Madison University is one of the larger programs in the country that 
does not offer a PhD.  It currently serves approximately 160 undergraduate majors and 
produced 30 graduates last year.  The department offers the American Chemical Society 
(ACS) certified degree, with tracks in biochemistry, chemical education, chemistry, and 
materials chemistry. A general B.S. degree and a degree with a concentration in business are 
also offered. The chemistry department is housed in a new state-of-the-art research facility 
shared with physics. Chemistry holds approximately $6M in instrumentation and equipment. 
 
 
U.S. Air Force Academy 
Department of the Air Force 
HQ USAFA/DFC 
2355 Fairchild Drive, Suite 2N225 
USAF Academy, CO 
80840-6230 
Main Office Phone: (719) 333-2960 
Fax: (719) 333-2947 
Colonel Michael E. Van Valkenburg, Professor and Head 
mike.vanvalkenburg@usafa.af.mil 
 
The Department of Chemistry offers a Bachelor of Science degree, with three discrete tracks 
in the chemistry, biochemistry, and material science. 
The Materials Science option is an American Chemical Society approved interdisciplinary 
program designed to meet the Air Force's need for qualified personnel with an understanding 
of modern materials such as composites, ceramics, polymers, alloys, semiconductors, and 
superconductors.  
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University of North Carolina at Chapel Hill 
Department of Chemistry 
Campus Box 3290 
Chapel Hill, NC 27599-3290 USA 
Phone: (919) 843-7100 
Kenan Professor and Chair, Prof. H. Holden Thorp 
holden@unc.edu 
919-962-4358 
UNC Chapel Hill has the largest Chemistry program in the southeast, and one of the best in 
the nation.  In 2005, they produced 116 graduates at the Bachelor’s level and 27 PhDs.  In 
addition to General Chemistry, they offer a Biochemistry track and a Polymer Chemistry 
track.  Their faculty of 45 includes 6 members of the National Academy of Sciences, one 
member of the National Academy of Engineering, a past President of the American Chemical 
Society, a Priestley Medal recipient, and numerous winners of other national awards in 
Chemistry. 
The Chemistry department is one of the top producers of undergraduate chemists in the 
nation, and  has 400 undergraduate majors. Undergraduate alumni include distinguished 
chemistry faculty members, leaders in the chemical industry, and a Nobel Prize winner. 
 
 
7.  Inventory of Pertinent Library Resources 
 
Currently, SPSU’s Johnson Library has 1,260 books that are pertinent to the University’s 
proposed BS degree program in chemistry. This figure was ascertained on October 25, 2006 
via a program to abstract data from the VOYAGER software. The Library is particularly 
weak in serial subscriptions and periodicals in this field. We almost certainly have no 
subscriptions relative to “Biochemistry set in a biotechnology context.” Please see the 
attached list of “Current Titles in Physics, Chemistry, and Biology.” 
 
SPSU’s library collection is accessed through VOYAGER software to the GALILEO 
Interconnected Libraries (GIL), a consortium of academic libraries statewide with a union 
catalog of over 36 libraries in Georgia. This is a resource that is used primarily to locate titles 
of books and journals. Using GIL, the SPSU library patron may access the SPSU collection 
either on campus or from a remote location such as a campus office, a dormitory room, or 
from off-campus sites.  
 
For content of journals, patrons access the database Georgia Library Learning Online 
(GALILEO). It is primarily for the purpose of locating full-text journal articles; abstracts of 
articles; or to determine the numbers of items available on a topic. In this way, GALILEO, 
which contains up to 300 databases, may be used as an index to knowledge that students use 
before they begin to do their research.  
 
Another valuable service is provided on a “library-to-library” basis on behalf of the patron 
and it is generated online by a librarian. Information sources from throughout the United 
States, and indeed, the world, are available for loan through Interlibrary loan (ILL). Many of 
the resources are loaned at no charge to the borrowing library. However, within limits of 
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affording the cost of shipping, the Library will arrange to get some books from international 
locations as well as from the USA on Interlibrary Loan. This service delivers both books and 
copies of journal articles. 
 
A service that adds value is GILExpress, a patron-generated activity which searches first in 
the SPSU library. If the book is not in the users home collection, one may use GILExpress to 
search other state-operated libraries for the material. Within a few clicks, the book may be 
requested by the patron and delivered at any state-operated academic library for pick-up and/ 
or for return.  
 
 
8.  Desired Qualifications of Potential Students 
 
Students entering the proposed program will be expected to meet the standard entrance 
requirements for admission to Southern Polytechnic State University.  All students must have 
completed 16 required units plus two additional units of the College Preparatory Curriculum 
in high school with a high school GPA of 2.0 or higher, and have a minimum score of 500 
verbal and 500 math on the SAT [i.e., 22 English, 22 math on the ACT]. 
 
For the 2001-2002 academic year, the average SAT score for entering freshmen was 1100 
[540 verbal/560 math], up from 1070 the previous year. 
 
 
9.  Facilities and Equipment 

 
Facilities:  Currently in SPSU's Crawford Laboratory Building [Bldg. E] there are three 
major laboratories [ca. 3587 square feet] generally used to support all first and second year 
chemistry labs.  Two additional labs (449 sf and 784 sf) will be shared with the biology 
program to support upper level lab courses in both programs.  An instrument room, balance 
room, and stock/prep room are also available to support existing and future needs.  An 
existing 2-person office will be redesignated as a computational chemistry lab and seminar 
classroom for upper division classes. 
 
Enrollment growth in the chemistry program as it stands now, and in the biology program, is 
driving us to make plans to convert additional space in the Crawford Laboratory Building 
into chemistry and biology lab space. 

 
LAB 1,181 sf General Chemistry Laboratory  
LAB 1,243 sf General Chemistry Laboratory  
LAB 1,163 sf Organic Chemistry Laboratory  
LAB 449 sf Special purpose Biological Research Laboratory  
LAB 784 sf Advanced Biology & Biochemistry Laboratory  
OFFICE 229 sf Computational Chemistry classroom/laboratory  
BALANCE 100 sf balance room and NMR Laboratory  
STOCK ROOM 632 sf Chemistry Prep Laboratory and stock room 
INST RM 300 sf Chemistry Instrument Laboratory  
TOTAL 6,081 sf 
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Equipment: The following list includes equipment and instrumentation expected to be found 
in a quality undergraduate chemistry program. 
 

 EQUIPMENT required SPSU inventory 

SPECTROSCOPY UV/Visible 2 instruments 

 Infrared 1 FT/IR instrument 

 Atomic absorption I instrument 

 NMR 1 CW instrument 

CHROMATOGRAPHY Gas 2 student-grade 
1 research grade 

 HPLC no 

ELECTROCHEMISTRY galvanostat/ potentiostat no 

 AC Impedence spectroscopy no 

 
SPSU currently has most of the instrumentation needed.  The University has an excellent 
record of prioritizing equipment, tech fee, and lab fee funds to support new academic 
programs. 
 
10. Administration 
 
This BS degree will receive general administrative guidance and direction from the 
university’s Biology, Chemistry, and Physics Department Chair [Dr. Phil Patterson] as well 
as its Dean of the School of Arts & Sciences [Dr. Alan Gabrielli].  The academic direction 
and operation of the program will be the responsibility of the chemistry faculty and its senior 
leadership. 
 
 
 
 
11. Assessment 
 
The General Education Outcomes expected of all Southern Polytechnic graduates are 
assessed by the extensive Outcomes Assessment Program as required by the Board of 
Regents of all institutions in the system of the University System of Georgia.  This program 
provides an extensive examination of the quality of the education received at SPSU. 
 
• The following outcomes are expected of all SPSU’s graduates of its proposed BS 

chemistry degree program: 
 

Graduates will communicate effectively. 
Graduates will use inquiry, logical reasoning, and critical analysis. 
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Graduates will understand the historical, cultural, political, social, and economic 
issues which have shaped societies and the evolving role of the individual in 
society. 

Graduates will interpret, analyze, and solve diverse problems having a quantitative 
element. 

Graduates will apply methods of science and technology to investigate and solve 
problems. 

 
• In addition, all graduates of the proposed BS degree program in chemistry will be 

expected to: 
 

Apply the principles, concepts and laws of chemistry to new situations. 
Demonstrate the ability to analyze experimental data and reach valid scientific 

conclusions from the data. 
Demonstrate the ability to analyze and solve theoretical problems in modern 

chemistry using analytic and simulation techniques. 
Demonstrate the ability to analyze and solve experimental problems in modern 

chemistry using methodological and instrumental techniques. 
Demonstrate the ability to communicate scientific ideas orally and in writing. 

 
 

Most junior and senior level courses in the major include a laboratory component.  
Students will be required to complete a series of projects and turn in detailed reports.  
Some of these projects will require the students to research, design, and have 
approved a plan of action before experimental work can proceed. 

 
In addition to the detailed laboratory reports which will be required in most junior and 
senior courses, each student will have at least two junior labs or senior labs in which 
they will be required to give an oral presentation about an experimental project they 
performed or about new discoveries in chemistry. 

 
Additional measures will include the use of standardized tests, GRE results (where 
applicable), and success rates for graduate placement. 
 
 
12. Accreditation 
 
The proposed program meets the Criteria for Accreditation of the Committee on Colleges of 
the Southern Association of Colleges and Schools (SACS). 
 
 
13. Affirmative Action Impact 
 
Historically, SPSU has had an excellent record in attracting minority students, faculty and 
staff.  Given the demographic dominance of the metro Atlanta area, this SPSU proposed BS 
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degree program will offer new and more affordable opportunities to Georgians interested in 
careers involving chemistry and biochemistry.  
 
More specifically as a regional unit of The University System of Georgia, SPSU recognizes 
its special responsibility to Cobb County’s diverse citizenry and industry as well as the 
graduates of its twelve high schools.  Given that our Cobb County School System is the third 
largest in the state, SPSU will continue its concentrated effort to recruit students from our 
county’s five most ethnically diverse high schools:  Marietta, McEachern, Pebblebrooke, 
South Cobb, and Walton. 
 
Further, as SPSU’s proposed BS Program in chemistry grows, it will provide the University 
with new opportunities to enhance the diversity of its faculty and staff. 
 
 
14. Degree Inscription 
 
Degrees will be inscribed "Bachelor of Science in Chemistry"  CIP code: 40.0501 
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15. Fiscal and Enrollment Impact, and Estimated Budget 

       FY 2007 FY 2008 FY 2009 
I. Enrollment Projections       
 A. Student Majors       
  1 Shifted from other programs   5 10 15 
  2 New to institution    10 20 30 
          
  Total Majors    15 30 45 
          
 B. Course sections satisfying program requirements    
  1 Previously existing    28 31 35 
  2 New    2 4 4 
          
 C. Semester Credit Hours generated by those courses    
  1 Existing enrollments    40 80 240 
  2 New enrollments    80 160 480 
          
  Total Credit Hours    120 240 720 
          
 D. Degrees awarded    0 0 5 
          
II
. Costs  EFT Dollars EFT Dollars EFT Dollars 
 A. Personnel -- reassigned or existing positions     
  1 Faculty 1.875 $128,192  1.875 $128,192  1.875 $128,192  
  2 Part-time Faculty 0.750  $8,100  0.750 $8,100  0.750  $8,100  
  3 Graduate Assistants 0  $0  0  $0  0  $0  
  4 Administrators 0.25 $18,000  0.3 $21,600  0.33 $23,760  
  5 Support Staff 0.25 $7,000  0.3 $8,400  0.33 $9,240  
  6 Fringe Benefits  $46,775   $48,225   $49,095  
  7 Other Personnel costs $0     
 Total Existing Personnel Costs $208,067    $214,517    $218,387  
          
 B. Personnel -- new positions      
  1 Faculty 0 $0  0.750 $50,000  0.750 $50,000  
  2 Part-time Faculty 0.1875 $7,400  0 $0  0.750 $14,800  
  3 Graduate Assistants 0 $0  0 $0  0 $0  
  4 Administrators 0 $0  0 $0  0 $0  
  5 Support Staff 0 $0  0 $0  0 $0  
  6 Fringe Benefits 0.1875 $2,146  0.750 $14,500  1.50 $18,792  

  7 
Other Personnel 
costs 0 $0  0 $0  0 $0  

          
 Total New Personnel Costs  $9,546    $64,500    $83,592  
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 C. Start-up Costs First Year  Second Year  Third Year 
  1 Library/learning resources  $5,000    $1,000    $1,000  
  2 Equipment  $5,000    $10,000    $50,000  
  3 Other      
         
 D. Physical Facilities: construction  $0    $0    $0  
  or major renovation      
         
 Total One-Time Costs  $10,000    $11,000    $51,000  
         
 E. Operating Costs      
  (recurring costs -- base budget)     
  1 Supplies/Expenses  $1,500    $3,000    $4,500  
  2 Travel  $0    $1,000    $1,400  
  3 Equipment  $0    $0    $0  
  4 Library/learning resources  $0    $2,500    $2,500  
  5 Other      
         
 Total Recurring Costs  $1,500    $6,500    $8,400  
         
 Grand Total Costs  $229,113    $296,517    $361,379  
         
III. Revenue Sources      
         
 A. Source of Funds      
  1 Reallocation of existing funds  $208,067    $214,517    $218,387  
  2 New student workload      $3,300  
  3 New tuition  $13,800    $27,600    $82,800  
  4 Federal funds      
  5 Other grants      $25,000  
  6 Student fees  $27,680    $31,360    $35,200  
  7 Other      
         
   subtotal  $249,547    $273,477    $364,687  
         
  New State allocation requested  $(20,434)   $23,040    $(3,308)  
         
Grand Total Revenues  $229,113    $296,517    $361,379  
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Periodicals List 
 
Letters of Support 
 
Nationally Recognized Chemistry Program Models 
 
American Chemical Society guidelines for undergraduate chemistry 
programs 
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Periodicals list 
 
*Current Titles in Bold 

PHYSICS, CHEMISTRY AND BIOLOGY 
 
Advances in Physics 
American Journal of Physics 
American Scientist 
Astronomy 
Bioscience 
Bulletin of the Atomic Scientists 
Bulletin of Science, Technology and Society 
CPST Comments 
Chemical & Engineering News 
Environment 
Environmental Science & Technology 
IEEE Transactions on Biomedical Engineering 
Journal of Applied Physics 
Journal of Biomechanical Engineering  
Journal of Chemical Education 
Journal of College Science Teaching 
Journal of the Acoustical Society of America 
Microbiology and Molecular Biology Reviews 
Natural History 
Nature 
Organic Reaction Mechanisms 
Physics Education  
Physics Today 
Physics World  
Proceedings of the National Academy of Sciences of the USA  
Process Engineering 
Reviews of Modern Physics 
SV Sound and Vibration 
Science 
Science Digest 
Science News 
Sciences 
Science, Technology & Human Values 
Scientific American 
Scientific, Engineering, Technical Manpower Comments 
Social Studies of Science 
Sky & Telescope 
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