
Careers in Chemistry 
 

400-Level Classes in Chemistry 
 

Undergrad Research 
Opportunities  

 



Employment & Salary Data 

Careers in Chemistry 

Median salaries (means are higher) 



Careers in Chemistry 

Some Careers That Use Chemistry 
 

Doctor (Med School) 
Researcher/Teacher (Grad School) 
 Academia   
 Industry/Lab  

Detection/Analytical 
 Industry 
 Environmental 
 Forensic 
 Medical 
 Safety/Cleanup 

Synthetic/Biological Chemistry 
Chemical Industry 
Pharmaceutical Industry 

Have a look at the 
ACS website 
 
See what degree 
levels are needed 
 
See what mix of 
classes is needed 



Careers in Chemistry 

www.acs.org 

American 
Chemical Society 

Website 

Many other sites out there: 
'ÏÏÇÌÅ Ȱ#ÁÒÅÅÒÓ ÉÎ #ÈÅÍÉÓÔÒÙȱ 

Job search  
engine 

Planning a  
Job Search 

Careers Tab 



Careers in Chemistry 

From the ACS Website 



400-Level Classes in Chemistry 

ÅNot all classes are taught every semester 
(or year) 

ÅNote the Pre-reqs!  Plan ahead. 

Å4ÁÌË ÔÏ ÆÁÃÕÌÔÙȟ ÉÆ ÙÏÕȭÄ ÌÉËÅ Á ÃÌÁÓÓ ÔÁÕÇÈÔ 

Å400-level classes sometimes crosslisted 
with 500-level numbers 



400-Level Classes in Chemistry 

* 411L. Laboratory Methods In Physical Chemistry [Physical Chemistry 
Laboratory.] (3)    (Terefe Habteyes) 

* Introduction to modern physical chemistry laboratory techniques 
including computational chemistry, quantum mechanical description of 
molecular rotations, molecular vibrations and electronic absorption, and 
thermodynamics. One lecture, 6 hrs. lab.  

*Prerequisite: 311 or (315 and 351L).  

 

* 412. Advanced Physical Chemistry. (3)  (Terefe Habteyes, David Keller) 

*Advanced topics in physical chemistry, including statistical mechanics, 
reaction kinetics, chemical dynamics and transition state theory will be 
discussed. 

*Prerequisite: 311 and 312   



400-Level Classes in Chemistry 

* 421. Biological Chemistry. (3)  (Deborah Dunaway-Mariano, James Stroud ) 

*Brings the fundamentals of general and organic chemistry to bear on the 
complex array of structures and chemical processes that occur in living 
organisms. 

*Prerequisite: 301 and 302. 

 

* 425 / 525. Organic Chemistry of Biological Pathways. (3)   (Chad Melancon) 

*Covers basic principles of mechanisms, acidity, stereochemistry; structures; 
properties of biomolecules; reactions in lipid, carbohydrate, amino acid, 
nucleotide metabolic pathways. (3 hrs lecture) 

*Prerequisite: 301 and 302. 



Chem 425/525 

The Organic Chemistry of Biological 
Pathways Topics covered 

 
Ɇ /ÖÅÒÖÉÅ× ÏÆ ÅÎÚÙÍÅ ÓÔÒÕÃÔÕÒÅȟ ÃÁÔÁÌÙÓÉÓȟ  
   and evolution 
 
Ɇ 2ÏÌÅÓ ÔÈÁÔ ÃÈÅÍÉÃÁÌ ÓÔÒÕÃÔÕÒÅÓȟ ÃÈÉÒÁÌÉÔÙȟ  
   and reactivity of biomolecules play in their  
   biological functions 
 
Ɇ #ÈÅÍÉÃÁÌ ÍÅÃÈÁÎÉÓÍÓ ÏÆ ÅÎÚÙÍÅ-
catalyzed reactions 
 
Ɇ 0ÒÉÍÁÒÙ ÁÎÄ ÓÅÃÏÎÄÁÒÙ ÍÅÔÁÂÏÌÉÃ  
   pathways and their cellular functions and 
   regulation 

Prerequisites:  Chem 301, 302 
Instructors:  Melancon, Mariano 



400-Level Classes in Chemistry 

* 431. Advanced Inorganic Chemistry. (3)    (Rick Kemp) 

*Atomic theory and molecular structure, the fundamentals of symmetry, 
point groups, bonding concepts, acid-base chemistry, periodic trends, 
and reaction chemistry of both transition metals and non-metals.  

*Prerequisite: 311 or 315 

 

* 432L. Advanced Synthetic Chemistry Laboratory . (3) 

*Provides students with basic laboratory techniques in synthetic, 
structural, mechanistic, spectroscopic, and computational chemistry.  

* 1 hr lecture, 6 hrs lab. 

*Prerequisite: 431. 



CHEM 431  ADVANCED INORGANIC 
CHEMISTRY 

 

TOPICS   

Acid-base reactions 

Molecular symmetry ɀ group theory  

Vibrational spectroscopy and other spectroscopies 

Structure/reactivity of inorganic compounds 

Oxidation-reduction reactions 

Classical coordination chemistry of the d-block elements 

Periodic trends of main group elements 

Brief introduction to organometallic chemistry and catalysis 

Introduction to lanthanide/actinide chemistry 

Materials, with emphasis on energy 

Instructor:   Prof. Rick Kemp    



400-Level Classes in Chemistry 

* 433. Group Theory. (1)   (Marty Kirk) 

*Chemical group theory will provide basic concepts of molecular 
symmetry and the use of group theory in defining molecular orbitals 
and transition probabilities. 

*Prequisite: 311 or 315 Corequisite: 431 

 

* 453L. Analytical Instrumentation: Theory and Application. (4) 

* This course introduces students to a variety of instrumentation used in 
chemical analysis. Content will include theory, design and application of 
primary instrumentation used in analytical labs. Labs and research 
project will be performed. 

*Prerequisite: 253L and (MATH 180 or 162). 



CHEM 453L Instrumental Analysis 
Dr. K. Joseph Ho 

Text:  
Principles of Instrumental Analysis, 6th edition 
Douglas A. Skoog, F. James Holler, & Stanley R Crouch 
 

Format: 
4 credits, 2 lecture, 2 lab 

  

Prerequisites:  
CHEM 253L and Math 180 or 161 

1. Spectroscopy 
I. UV-VIS absorption 
II. Fluorescence  
III. Raman 
IV. FT-IR 
V. NMR 
VI. Mass Spectrometry 

2. Separation Methods 
I. HPLC 
II. GC-MS 

3. Electroanalytical Methods 
I. Potentiometer 
II. Voltammetry 
III. Biosensor 

4. Applications  
I. Environmental 
II. Forensic 
III. Pharmaceutical  

5. Course Projects 
I. Experimental design 
II. Data Analysis 
III. Report Writing 



400-Level Classes in Chemistry 

* 457. Environmental Chemistry. (3)    (Steve Cabaniss)  

* Introduction to the chemistry of natural and polluted environments, 
including both atmospheric and aquatic systems. 

*Prerequisite: 253L and 302. 

 

* 471. Advanced Topics in Chemistry. (2-3 to a maximum of 6) 

*Current topics requiring a background in physical chemistry such as 
spectroscopy, reaction mechanisms, advanced synthesis, polymer 
chemistry and materials chemistry. 

*Recent/Active Topics:  

* Polymer Chemistry    Yang Qin 

* Chemistry & Physics at the Nanoscale  Deborah Evans 

* Spectroscopy, Characterization   John Grey 



*Excellent experience 

*A big help for Med School, Grad School 

*Not all faculty are currently taking undergrads, so: 

*Look on the Departmental Website, pick a faculty 
member whose research area interests you 

*Send an email, make an appointment. Most faculty are 
happy to describe their research to you. 

Undergrad Research Areas and 
Opportunities 



Undergrad Research 
Opportunities 



 

Wei Wang 
Synthetic Organic Chemistry 



 

Rick Kemp 
Synthetic Inorganic  
Chemistry 



 

Deborah Dunaway-Mariano 
Biochemistry/Organic Chemistry 



 

Hua Guo   
Theoretical and  
Computational Chemistry 



 

Marty Kirk  Bio-Inorganic Chemistry 


