Format for Syllabus of Theory Paper

Part A Introduction

Program: Hergrose / 1 Class': B.Sc. | Year: 4™ Year Session: 2024-2025
Subject: Chemistry
1 | Course Code S4-CHEM2M
2 | Course Title Research Methodology

3 | Course Type (Core

Course/Elective/Generic -.Subjec.{: specrfic. - -
Elective/Vocational/..... )

4 | Pre-requisite (if any)

To study this course, a _s_fudent_must have passed a
degree or equivalent course in Chemistry as a

subject,
5 | Course Learning By the end of this course students will acquire the
outcomes (CLO) knowledge of following aspects of Research
Methodology: :

collection.

and as well as copy right.

instrumentation

* Various concepts of research and data

* knowledge of research and publication ethics.
* Able to check Plagiarism using various tools

* Able to known computer based calculation,
programming and paper writing,
® Materials Characterization and

6 Credit Value 04

7 | Total Marks Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P: ]
Unit Topics No. of Lectures |
Unit 1 Research Methodology: Research Objectives and 15

motivation, Research Types Approaches,
Methodology and Process of Research: Steps
involved, Data collection, Data processing:
Qualitative and Quantitative analytical /statistical
methods involved in research,

Research Ethics- The source of ethical issues in
science: examples from different disciplines.
Ethical issues in science research and reporting:
objectivity and integrity, the problem of
plagiarism and related issues, international norms
and standards, Scientific temper and virtues,
eXpectations from scientific community. Ethical
issues and Environmental impact aspects,
Commercialising research- Copy right, Intellectual |

(=



r property rights and patent law.

Keywords/Tags: Research Methodology, Data
collection, Research Ethics, Ethical issues, IPR
Unit 2 Structure and components of scientific 15
reports: Types, Steps, Layout and structure;
[llustrations and tab]es- Bibliography, referencing
and footnotes - Reproduction of published
material - Plagiarism - Citation on and
acknowledgement - Reproducibility and
accountability. General ides about Citation,
Citation Index, Impact factors of journals etc.
General idea about: Seminars; Symposia;
Workshops; Conferences, Making deliberations
(Oral presentation)-Planning - Preparation and
Making presentation - Use of visual aids-
Importance of effective communication-
Keywords/Tags: Scientific reports, Plagiarism,
Impact factors, Visual aids

Unit 3 Programming in Chemistry: Theoretical 15
Chemistry a quantum approach, MO theory, Ab
initio calculation, Geometry optimization, basis
set, electronic structure calculation, Developing
of small computer programs involving simple
formula in Chemistry such as Van der Waals
equation. Chemical Kinetics (Determination of
Rate constant), Radioactive decay (Half Life and
Average Life), Determination Normality, Molarity
and Molality of solutions, Evaluation of
Electronegativity of atom and Lattice Energy.

Use of Computer Softwares: General awareness
of Software packages and other scientific
application packages. Applications and uses of
common softwares in chemistry, Origin, Chem
sketch. Programs related to pi-Chart, Bar diagram
Keywords/Tags: Computational Chemistry,
Computer Programs, Software, Origin, Chem
sketch

Unit 4 Techniques for Materials Characterization and 15
instrumentation: Basic theory and analytical
applications of the following physical methods: X-
ray diffraction methods (single crystal and
powder method), Thermoanalytical methods
(TGA, DSC, DTA), Microscopic methods (SEM,
TEM, AFM). Surface Properties (XPS, BET), Cyclic
Voltammetry, SQUID, Principle, Instrumentation
and Application of: Reverse Osmosis (RO),
Nanofiltration (NF), Ultra Filtration (UF) and
Micro Filtration (MF), gel electrophoresis, chiral

separations.
Keywords/Tags: XRD, TGA, SEM, TEM, RO




—

Part C-Learning Resources
Text Books, Reference Books, Other resources
Suggested Readings:

1. "How to write and Publish by Robert A. Day and Barbara Gastel, (Cambridge
University Press).

2. The Craft of Scientific Writing" by Michael Alley, (Springer).

3. "AStudents's Guide to Methodology" by Peter Clough and Cathy Nutbrown,
(Sage Publications).

4. FW Fifield & D.Keal. Principles and Practice of Analytical chemistry Blackwell
Publishing Company, (2004).

5. Pradyot Patnaik, (2004), Dean's Analytical chemistry, Hand Book Second
edition McGraw-Hill Hand Books.

6. J. D Seader Ernest J, Henley, Separation Processes Principles, John Wiley &
Sons Inc. N.Y. (1998)

7. D.G. Peters, J.M.Hayes and C.M. Hieftj. Chemical Separation and
Measurements, 2 edition 1874, Saunders Holt, London.

8. R.M. Silverstein and F.X. Webster, Spectroscopic Identification of Organic
Compounds, 6 Edition (2003) John Wiley, New York

9. J.M. Hollas, Modern Spectroscopy, 4 edition (2004), John Wiley and Sons,
Chichester.

10. R.S. Drago, Physical Methods in Chemistry, International Edition. {1992),
Affiliated East-West Press, New Delhi.

11. R.L. Pecsok, L.D. Shields, T. Cairns and L.C. Me William, Modern Methods
of Chemical Analysis, 2 Edition (1976), John Wiley, New York

Suggestive digital platforms web links

Suggested equivalent online courses:
https:,ffonlinecourses.nptel.ac.im’nocZS ge36/preview

Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks
[ Internal Assessment : Class Test 30 ]
Continuous Comprehensive Assignment/Presentation
Evaluation (CCE):25

External Assessment : Section(A) : Three Very Short 70
University Exam Section: 70 Questions
Time : 03.00 Hours Section (B) : Four Short Questions

; Section (C) :
Two Long Questions *

Any remarks/ suggestions: : ]
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