
 

 

 

 

 

 
Unit – I 

 

Syllabus for Course work 

Ph.D in Chemistry 

Paper I Research Methodology 
 

Philosophy of Science and Literature survey 
 

Literature survey – Sources of Information – Primary, Secondary, Tertiary 

sources – Chemical Journals – Journal abbreviations. Chemical abstracts – Subject  Index, 

Author Index, Formula Index and other Indices with examples. Dictionary of Compounds – 

Beilsteins and other hand books. 

Web resources – E-journal – citation index – impact factor – H- Index – E-Consortium – UGC 

infornet – E-Books – Search engines: scirus, Google Scholar, Chem Industry, Wiki – Databases: 

Chem Spider, Science Direct, Scifinder, Scopus. 

Unit II 
 

Methodology of Scientific Document Writing 
 

Introduction to technical writing – types of report, title and abstract, the text – style and 

conventions in writing. Writing dissertation and thesis – Title, Abstract, Introduction, Literature 

Review, Experimental Methods, Results and Discussion, Foot notes, Figures, Data Presentation, 

Tables, Sign Conventions followed- Conclusions and Recommendations – Bibliography. 

Preparation of Manuscript and posters – Writing review article and book reviews – preparing 

research proposals for grants – ethics in scientific publication – formats for some national and 

international journals. 

Unit III 
 

Data Analysis 
 

True value – standard value – observed value – Error – Types of Errors – Accuracy – 

Precision, Error Analysis, Minimization of Errors, Deviation from Accurate Results – the 

Binomial Distribution – the Gaussian Distribution – Mean – Median – Deviation – from Mean 

and Median – student’s test, F-test – Significant t Figures in Multiplication – Division – Addition 

and Subtraction – Curve Fitting method of Least Squares – Linear Regression – Multiple Linear 

Regression – Slope – Intercept and Correlation Coefficient 



Research Ethics Good Laboratory Practices and Safety 

 

Chemical  Ethics, Research Ethics-Honesty in Science; Integrity and Authorship and Conflicts of 

Interest, Privacy and Confidentiality.  
 

Introduction : History, definition, Principles, Good Laboratory Practices (GLP) and its 

application GLP training : Resources, Rules, Characterization, Documentation, quality 

assurance, Resources, Facilities: building and equipment, Personnel, GLP and FDA, Stepwise 

implementation of GLP and compliance monitoring. 

Safe working procedure and protective environment, protective apparel emergency procedure 

and first aid, laboratory ventilation, safe storage and use of hazardous chemicals, procedure for 

working with substance that pose hazards, flammable or explosive hazards, procedures for 

working with gases at pressures above or below atmospheric – safe storage and disposal of waste 

chemicals, recovery, recycling and reuse of laboratory chemicals, procedure for laboratory 

disposal of explosives, identification, verification and segregation of laboratory waste, disposal 

of chemicals in the sanitary sewer system, incineration and transportation of hazardous 

chemicals. 

Unit V 
 

Analytical techniques and Nanochemistry 
 

The principle, instrumentation and applications of TGA/DTA/DS, SEM & TEM, AAS 

Techniques. 

Nanochemistry 
 

Basic idea of nanochemistry – Defining nanoassemblies – Simple methods of preparation of 

nanomaterials – Techniques for the characterization of nanomaterials – AFM and SEM – 

Important applications of nanomaterials. 

Fullerences – carbon nanotubes – biomaterial – functionalized nanoparticles. 
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