
Certificate Course In Analytical Chemistry 

 
Course Outcomes (COs) 
 
After successful completion of the certificate course student should be able to; 
 
CO 1:  Understand the fundamental concepts and applications of some modern 
instrumental techniques useful in chemistry research and industry. 
 
CO 2:  Get detailed idea about various chromatographic techniques and their 
applications in synthetic chemistry.  
 
CO 3: Get hands on experience in column chromatography and UV-Vis 
spectroscopy. 
 
CO 4: Employ critical thinking and the scientific method to design, carry out, 
record and analyze the results of chemical experiments. 
 
CO 5: Undertake hands on lab work and practical activities which develop 
problem solving abilities required for successful career in pharmaceuticals, 
chemical industry, teaching and research. 
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Syllabus 

 

Module 1: Overview of Instrumental analysis and Basic Chemistry- Review What is analytical 

science, Quantitative and qualitative measurements- Interpretation of analytical results, Basic 

tools available-Concentration and various methods of expressing concentration  and standard 

followed during chemical analysis-Various online and offline sources available-Overview of 

Food and Drug Laws and Regulations-Regulatory affairs, Agencies for implementing regulation-

Various regulatory protocols, USFDA, ICH Guidelines etc. WHO guidelines-The Central Drugs 

Standard Control Organisation (CDSCO- International Organization for Standardization (ISO). 

 Module 2: Chromatography-Theory and principles of chromatographic methods-

Instrumentation and experimental procedures in-Thin layer and paper chromatography-Column 

chromatography-Gas chromatography (GC)-High performance liquid chromatography-

Applications of various chromatographic techniques-Application in synthetic chemistry-

Integrated chromatographic techniques-HPLC-MS. 

Module 3: Spectroscopic techniques- Atomic Absorption Spectroscopy (AAS)-Principle, 

Instrumentation-Common analysis methods, internal standard and standard addition methods, 

Calibration etc. Infra red spectroscopy-(IR)-Introduction to Infrared spectroscopy, Theory of IR 

absorption, Instrumentation, Samples preparation methods-Thin-film analysis, Group 

frequencies, analysis and practical experimentation, Interpretation of IR analysis to layered 

materials, polymers, air contaminants and solid oxide sand-NMR Spectroscopy- Theory of NMR 

–instrumentation-analysis of NMR spectra- UV-Vis absorption spectroscopy-Basic principles-

Instrumentation-Sample analysis-Applications-Dye degradation monitoring using UV-Vis, 

Strengths and limitations of UV-Vis spectroscopy-Fluorescence spectroscopy-Principle and 

application-anion/cation sensing-Job’s plot-Drug localization, in cellulo and in vivo. 

 

 


