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Semester-1
Subject Hours Credits Marks
Theory | Practical
CHEM-101: Research Methodology 60 - 4 100(T)
COMP-102: Computer Application in Research 15 30 2 25(T)
(Compulsory for all subjects) +
25(P)
CHEM-103: Reviews of Literatures in Specific - 60 2 50(P)
Research Area of Chemistry
CHEM-104: Current Trends in Chemistry 60 - 4 100(T)
Dissertation 225 (5 Credits -
[Selection of the research problem, preparation of but it is
research design and list out the laboratory included in
requirements(chemicals, glass wares, miscellaneous semester-2)
items ) for respective research work and primary
practical work]
Total 450 12 300
Semester-2
Dissertation 450 10 (sem-2) | Satisfactory
(Practical work, dissertation writing, dissertation * report from
.. 5('sem-1)
submission ) referee
Total 450 15 -

Note:

T=Theory P=Practical

o Available time for each semester=15 weeks ( excluding examination, public holidays, other

o 1 day=5 hours(excluding prayer and recess)
o 1 week=6days(excluding Sunday)

activities, vacation etc.)

Therefore 1week=30 hours (It is available for direct teaching)

Available time for each semester=15 weeks x30hours=450 hours

— Relation between credit and hours:
e For theory 1 credit=15 hours
o For practical work 1credit=30 hours
o For dissertation work 1credit=45 hours




M.D.GRAMSEVA MAHAVIDYALAYA: SADRA
Syllabus of Course work for M.Phil. (Chemistry)
In force from June-2013
CHEM-101: Research Methodology
(Total Teaching Hours=60, Credits=4, 100 Marks)

Unit-1(A) Fundamental Laboratory Techniques (8 hours) (15 Marks)
( Ref. 1. Chapters 1 to 7 : pages 03 to 62)

1(A).1 Basic principles (1 hour)

1(A).2 Health and safety (general safety, explosives and fire hazards, reactive reagents, toxic
chemicals, electric and UV safety) (2 hours)

1(A).3 Basic laboratory procedures (distillation, crystallization, drying, solvent extraction) (2 hours)

1(A).4 Preparation of standard solutions (2 hours)

1(A).5 Basics of pH and buffer solutions (1 hour)

(B) The investigative approach (7 hours) (10 Marks)
(Ref. 1. Chapters 8 to 11 : pages 65 to 83)

1(B).1 Making and recording measurements (2 hours)
1(B).2 Sl units and their use (1 hour)

1(B).3 Statistics (Accuracy, Precision, comparison correlation and regression) (4 hours)

Unit-2 Information technology and library resources (15 hours) (25 Marks)
(Ref. 1. Chapters 45 to 49 : pages 299 t0321)

2.1The Internet and World Wide Web (2 hours)

2.2 Internet resources for chemistry (CAS, STN, Science direct etc.) (4 hours)

2.3 Information and Library Network Centre (INFLIBNET) as a library resource(1 hour)

2.4 Use of spreadsheets, word processors, databases and other packages (CHEMDRAW) (5 hours)
2.5 Finding and citing information (3 hours)

Unit-3 (A) Research problem (15 hours) (25 Marks)
(Ref. 2. Chapters 1 to 2 : pages 1 to29)

3(A).1 Meaning of research problems (1 hour)

3(A).2 Sources of research problems (2 hours)
3(A).3 Criteria / characteristics of a good research problem (2 hours)

3(A).4 Errors in selecting a research problem (1 hour)



(B) Hypothesis
(Ref. 2. Chapter 9 : pages 184 t0190)
3(B).1 Meaning of hypothesis (1 hour)

3(B).2 Types of hypothesis (2 hours)

(C) Research Proposal and Research Report
(Ref. 2. Chapter 14 : pages 344 t0360)
3(C).1 General format of the research proposal and research report (2 hours)

3(C).2 Individual research proposal and Institutional proposal (2 hours)
3(C).3 Style of writing the report (1hour)
3(C).4 References and bibliography (1 hour)

Unit-4 (A) Communicating information (Ref. 8) (10 hours) (15 Marks)
4(A).1 General aspects of scientific writing (2 hours)

4(A).2 Essay (General article) writing (1 hour)
4(A).3 Research paper writing (2 hours)
4(A).4 Writing of literature surveys and reviews (2 hours)

4(A).5 Skill of poster and oral presentation (3 hours)

(B) Disaster Management (5 hours) (10 Marks)
(Ref. 3. Chapter 1,2)

4 (B) .1 Emergency responses: chemical spills, radiation spills, biohazard spills, leaking
compressed gas cylinders, fires, medical emergency accident reporting (2 hours)

4(B).2 Safety measurements: General safety and operational rules, safety equipments,
personal protective equipments, compressed gas safety, safety practices for disposal of
broken glass wares, centrifuge safety, treated biomedical wastes and scientific ethics

(3 hours).
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M.D.GRAMSEVA MAHAVIDYALAYA: SADRA
Syllabus of Course work for M.Phil.(Chemistry)
In force from June-2013
CHEM-103: Reviews of Literatures in Specific Research Area of Chemistry
(Total Teaching Hours=60, Credits=2, 50 Marks)

Students must deeply review the literatures in specific research area of
chemistry and submit the summary of the same to the department through

proper channel for evaluation.



M.D.GRAMSEVA MAHAVIDYALAYA: SADRA
Syllabus of Course work for M.Phil.(Chemistry)
In force from June-2013
CHEM-104: Current Trends in Chemistry
(Total Teaching Hours=60, Credits=4, 100 Marks)

Unit-1 Green Chemistry (15 hours) (25 Marks)

1.1 Introduction (1 hour)
1.2 Basic principles(twelve) of green chemistry(2 hours)

1.3 Designing a green synthesis(4 hours)

-Choice of starting materials
-Choice of reagents
-Choice of catalysts
-choice of solvents
1.4 Ultrasound assisted and Microwave assisted green synthesis (2 hours)

1.5 Biocatalysts in organic synthesis (2 hours)
-Biochemical (Micrabial) oxidations
-Biochemical (Micrabial) reductions

1.6Aqueous phase reactions (2 hours)
-Diels-Alder reaction
-Epoxidation
-Reduction of carbon-carbon double bonds
- Synthesis of polycarbonates

1.7 Green chemistry in sustainable development (2 hours)

Unit-2 Nanomaterials and nanostructures (15 hours) (25 Marks)
2.1Introduction (1 hour)
2.2 History of Nanomaterials (1 hour)
- The Lycurgus cup
- Michael Faraday’s colloids
- The story of the Damascus sword
2.3 Beginning of nanoscience (1 hour)
- Feynman’s predictions
2.4 Types of nanomaterials (1 hour)
-One dimensional materials (Single or multi walled carbon nanotubes)
- Two dimensional materials (nanofilms, nanosheets, Nanowalls)
2.5 Synthesis of nanomaterials (2 hours)
-Top-down approach

-Bottom-up approach



2.6 Characterization techniques for nanomaterials (7 hours)
-Particle Size Analysis (zeta potential)
-Spectroscopy
eRaman spectroscopy
e Ultra-violet visible spectroscopy

- Microscopy through,

eTransmission Electron Microscope (TEM)
eScanning Electron Microscope (SEM)
eScanning Tunnelling Microscope (STM)
e Atomic Force Microscope (AFM)

- X-ray diffraction (XRD)

2.7 Applications of nonmaterials (2 hours)

-Nanocosmetic

- Textiles

-Nanosensors

- Drug delivery

-Cancer therapy

-Silver nanoparticles and water purification

-Magnetic Resonance imaging (MRI) with magnetic nanoparticles

-Nanoporous solids and nanocatalysis

Unit-3 Advance Analytical Techniques
3.1 Combined Application of spectroscopy (10 hours)

(15 hours) (25 Marks)

Fourier Transform Infra Red (FTIR), Nuclear Magnetic Resonance (NMR) (‘HNMR, *CNMR),

Ultra Violate (UV) and Mass spectroscopy
3.2Thermal methods (2 hours)
-Differential Scanning Calorimeter (DSC)

- Differential thermal analysis (DTA)

- Thermal Gravimetric Analysis (TGA)

3.3 Chromatography (3 hours)

- HPLC (High Performance Liquid Chromatography)

- HPTLC (High Performance Thin Layer Chromatography)

- LC-MS (Liquid Chromatography Mass Spectrometry)

- GC-MS (Gas Chromatography Mass Spectrometry)
Unit-4 Central role of chemistry among the sciences
4.1 Role of chemistry in Ecology (2hours)

4.2 Role of chemistry in Biology (2hours)
4.3 Role of chemistry in Agriculture (2hours)

(15 hours) (25 Marks)



4.4 Role of chemistry in Geology (1hour)

4.5 Role of chemistry in Genetics (1hour)

4.6 Role of chemistry in Physiology (1hour)

4.7 Role of chemistry in Pharmacology (2hours)
4.8 Role of chemistry in Medical science (Lhour)
4.9 Role of chemistry in Archeology (1hour)

4.10 Role of chemistry in Physics and Electronics (2hours)
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