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REGULAR COURSE SYLLABUS 
School of: Letters, Arts & Sciences 

Department: Chemistry 

CIP Code: 40.0502 

Prefix & Course Number: CHE 3000 

Course Title: Analvtical Chernistrv 

Check All That Apply: Required for Major: & Required for Minor: li Specified Elective: 

Crosslisted With*: 

Required for Concentration: 5 Elective: Service Course: 

Total Contact Hours per semester (assuming 15-16 week semester): 
Lecture& h b  Internship Practicum Other (please specify type and hours): 

Schedule Type(@: L Grading Mode(@: I! 
Variable Topics Courses (list restrictions, including the maximum number of hours that can be earned*"): 
- 
** NOTE: This information must be indi~ded in the course description. 
Restrictions (Varhble Topics Course): None 

Prerequisite(s]: CHE 1800, CHE 1810, CHE 1850 

Corequisite(s): CHE 3 0 10 

Prerequisite(s) or Corequisite(s): 
Banner Enforced: 

Prerequisite@): x 
Coreqnidte(s): x 
Prerequisite(s) or Corqttisite(s): & 

Catalog Course Description: 
This course studies the fundamentals of analytical chemistry including principles of gravimetric, volumetric, 
potentiometric, and spectrophotometric analyses. Chemical literacy as it appIies to analytical chemistry will be 
introduced 
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Prefix and Course Nuinber: CHE 3000 

Required Reading and Other Materials \\rill be equivalent to: 
Exploring Chemical Ai~alvsis, 3'" Edition, Harris, WH Freeman &L Co, 2005 

Specific, Menst~r~~ble  Student Behavioral Leariling Objectives: 
Upon coinpletion of this course the student should be able to: 

1. Deteriniile the solubility of precipitates. 
2. Deterlnine t l~e  coilditioils for ~naxiinum stability of precipitates. 
3. Determine the coilditioils necessary for qua~~titative precipitatioi~. 
4. Coinpute the pH of solutioils of strong acids, strong bases, weals acids, weals bases, polprotic acids, poly basic 

con~pounds, and arbitraiy inixtures of the above. 
5 .  Coinpute theoretical titi-ation curves for acids and bases of arbitra~y types. 
6. Choose indicators for acid-base titrations, precipitation titrations, coinplexation, and redox titratioi~s. 
7. Calculate cell potentials using the Neixst equatiol~. 
8. Calculate species concentrations 111 siinple coinplexation reactions. 
9. Calculate redox titration curves for oxidation-reduction titrations. 
10. Calculate theoretical titratio11 curves in sill~ple and nlultiple coinplexation reactions at various pH. 
1 1. Cl~oose optiinum conditions for selective con~plexoinetric titration using inaslsi~lg agents andlor control of pH. 
12. Finalize the Beer-Lainpert Law to find E values and concentrations. 
13. Choose optin1~1111 wave length values for analysis fi-om an absoi-ption curve. 
14. Perforin a calculatioil for multi-coil~ponent spectrophotoinetric analysis. 
15. Recognize and apply the linlitation of applicability of the Beer-Lanlpert Law. 
16. Explain the principles of operatioil of single beam and double beain specti-ophotoi~~etei-s. 
17. List and access sources of stai~dasd inethods and ltey joui~lals. 

Detailed Outline of Course Content (Major Topics and Subtopics) or Outline of Field Experience/Internship 
(experience, responsibilities and supervision) (foi-inat: 1, A, 1, a, etc.): 
I. Intsoductioil 
11. Types of Analyses 

statistics Applies to Analytical Cheiuistiy 
111. Graviinetric Analysis 

Priilciples of the Metl~ods 
solubility equilibria 
optiinization of precipitatio~~ parameters 
practical exanlples 

IV. Volumetric Analysis 
equilibiia in solutioil 
practical exainples 

V. Potentiometiy 
tile Nerilst equation and applications 
potei~tio~netric cells 
poteiltiometric titrations 

VI. Cheinical literacy 
sources of standard methods 
ltey analytical chen~istiy joui~lals 



CI-IE 3000 
VI. Spectrophotoi~~etry 

Beer-Laillpert Law 
applicat~ons 
hmitatlons 
~nstrui~nentation 

Evaluation of Student Performance (fa-illat: 1 ,  a, 1, 11, etc ), 
Students 1~1111 be given pel lodlc fifty lllinutc cxam~nations. These exallllilatlolls \\dl be suppleinented hy short 
quizzes. A final exail1 one hu~ldred i~~iilutcs long will tcl-1111nate the course. The final grade detei-m~~lation will be 
based oil the student's perfon~l~ance on the exammatioi~s, quizzes, final cxaru, and thc ~nstructor's evaluatio~l of 
home~vork assigi~ments. 


