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M. Phil Chemistry
CORE COURSE-I
RESEARCH METHODOLOGY

Marks: 75
Semester-1 ‘ -
Course code: 20MPCHICI1 Credit:

5 am Hours: 3
Total Periods : 75 Exam

OBJECTIVES . 4 -
To introduce the purpose and importance of research for future development.

UNIT-1 :PRINCIPLES OF RESEARCH(15 Periods)

Definition - Need for research. Objectives — Motivation — Types of research —
Significance - Formulation of Research Problem — Developing Hypothesis - Preparing
R;sear'ch Design - Selection of Research Problem — Determining Sample Design
Characteristics of a Good Sample Design - Collection of Data — Methods of Data Collection -
Execution of Work. Analysis of Data — Hypothesis, Testing - Generalization and
Interpretation - Preparation of Report - Submission of Report in the form of Thesis .

UNIT -I1 : LITERATURE SURVEY (15 Periods)

Print: Sources of information — Primary, Secondary, Tertiary sources — Journals —
Journal abbreviations — Abstracts — Current titles — Reviews — Monographs — Dictionaries —
Textbooks — Current contents — Introduction to Chemical Abstracts ~Types (Chemical,
Physical, Analytical), Survey of abstract indexes (substance index, author index, general
technique index, collective and comprehensive indices), and Beilstein — Subject Index,
Substance Index, Author Index, Formula Index and other Indices with examples, Beiestein
compounds and tables of information. Chemical abstract search through loaded CDS. Aids of
Computer devices in
literature survey.

Digital: Web resources — E-Journal — Journal access — TOC alerts — Hot articles —
Citation index — Impact factor — H-Index — E-Consortium — UGC infonet — E-Books —
Internet discussion groups and communities — Blogs — Preprint server — Search engines,

Sci'rus, Google Scholar, Chem Industry, Wiki — Databases, Chem Spider, Science Direct,
Scientific Finder, Scopus.

Selection of topic and facilities -

s Sclection of specific topics of research laboratory
and anstrumental facilities ati X : s . 5 v

| nental f-d(.lllll&,s ~location of journals, c-mail address, specific articles of science
citation cards and indices, summaris

field ations ol works already done and published in the chosen
eld.
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ETCL. parsistent hard we r'k and concentr: afio on. developing high-minded
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UNIT IV - CHEMICAL SAFETY AND ETHICAL HANDLING OF CHEMICALS
{15 Periads)
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TNIT-V:DATA ANATLYSIS AND PACKAGES (15 Periods)
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wEriznce. ssendend deviztion. wav of guoting unceriainiy. robust estimators, reﬂeaiabﬂm and
reprodachiliny of measurements -Hwvpothesis testing. levels of confidence and significance.

ses for zm owmlier. lestne variances. means t-Test. paired t-Test Analysis of vanance
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T . T ¢ its abusc - Basic aspects
iberalizing transformations exponential function fit - r and its 5 ! of
1peratizZing :

multiple linear regression analysis.

Electronics and Computer Packages RN -
Basic fundamentals of electronic circuits and their com

common instruments like spectrophotometers, typical circuits involving operationa]
amplifiers for electrochemical instruments. Elementary aspect§ c?f di g'glta] clcctrom‘cs';,
Applications of some computer packages like MS-Excel, Origin, Chem draw, Sciplot, 1SS

draw, Chemsketch.

ponents used in circuitg

TEXT AND REFERENCES BOOKS

}':K\/Iarch, _Advanced Organic Chemistry; Reactions, Mechanisms and Structure”, 6th Ed.,

Wiley- Interscience, 2007. :
2. Santiago Ramon y Cajol, (translated by Neely S Wanson and Larry W Swanson) ., Advice
for a young Investigator A Bradford Book, The MIY Press, Massachusetts, London,England
1999.

3. Maeve O“Connor, ,,Writing successfully in science” Chapman and Hall, London, 1991.

4.D. B. Hibbert and J. J. Gooding, ,,Data Analysis for Chemistry”, Oxford University press,
2006.

5. J. Topping, ,.Errors of Observation and Their Treatment™, Fourth Edn., Chapman Hall,
London, 1984

6. S. C. Gupta, ,,Fundamentals of Statistics*, Sixth Edn., Himalaya publ. House™, Delhi, 2006
7. H. E. Solbers, ,,Inaccuracies in Computer Calculation in Standard Deviation™, Anal. Chem.
55,1611 (1983)

8. P. M. Wanek et al., ,,Inaccuracies in the Calculation of Standard Deviation with Electronic
Calculators™, Anal. Chem. 54, 1877 (1982)

9. R. L. Tokheim, ,Digital Electronics-Principles and Applications™, 5th Edn., Tata Mc
Graw-Hill, New Delhi, 1999.

10. Alan Jhonson, ,.Electronics, A Systems Approach® Hodder and Stoughton, London, 1987.
11. Robert Boylested, Louis Nashelsky, .,Electronic Devices and Circuit Theory", Prentice
Hall, 9th Edn., May 2005.

12. Thomas L Floyd, »Principles of Electric Circuits: Conventional Current Version”,
Prentice Hall, 7th Edn., Jan 2006.

13. For computer applications any commonly available books as well as common materials
available in the web. 5.

------
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CORE COURSE-II
ADVANCED TOPICS IN CHEMISTRY

SL‘III(‘S‘(‘J'—I Marks: 75
Course code: 20MPCH1C2Credits: 5 S
Total Periods: 75 Exam Hours: 3
OBJECTIVES

[ ] N M r r .
To understand advanced spectroscopic techniques

UNIT I - MICROSCOPY TECHNIQUES (15 Periods)

rcsoluligiwglznt .MICTOSQ(‘)}‘))',"ﬁl’ransn.lission electron microscope (TEM), general design,
. . ctron source, TEM grids, electron lenses , electron — sample interactions-
Scanning transmission electron microscope (STEM) Scanning probe microscopy - Atomic
u‘n(l ']]PlcCLllar force microscopes (AFM and MFM), Scanning tunnelling Microscope (STM);
Scanning near-field and far-field optical microscope (SNOM and SFOM) - Fluorescence
microscopy, single-molecule fluorescence imaging, single molecule FRET (Fluorescence
energy transfer) techniques, Confocal microscopy.

Unit-11 - RESONANCE SPECTROSCOPY (15 Periods)

1H NMR: Long-range coupling — Homotopic, enantiotopic and diastereotopic systems
- Conformationally mobile, open-chain systems, Virtual coupling — Coupling of proton to
Nuclear Overhauser effect. 13C NMR: Off resonance decoupling —

fluorine, phosphorus -
DEPT - Application of proton

Coupling of carbon to deuterium, fluorine, phosphorus —

and carbon data in identifying small organic compounds. 2D NMR: Principles of 2D NMR
spectroscopy - 1H-1H COSY, 1H-13C COSY, HMBC and HSQC.

Basic concepts of ESR spectroscopy — g tensor- Factors affecting the magnitude of g
and A tensors in metal complexes — Anisotropy 1n g and A values -Zero-field splitting and
Kramer's degeneracy - Applications of EPR to some simple systems like methyl radical, p-

benzosemiquinone and naphthalene anion, Cu(1I),Fe(1l), Mn(1I) and Ni(Il) complexes — Spin-

trapping. . e e Bt . :
Basic principles of ENDOR spectroscopy and its applications 1n 1norganic chemistry

UNIT I - ELECTRO ANALYTICAL TECHNIQUES (15 Periods)
s- criteria for choosing these sensors, selective electrodes-

Potentiometric sensor
sing crystalline and non-crystalline electrodes-

¢ clectrodes encompas
membrane ion-selective clectrodes including g
ate ion-sclective electrodes - Voltammetric sensors, chronoamperometry- potential
ammetry including study of reaction mechanisms)- step and
pulsc and differential pulse voltammetry- square wave
ammetry (anodic and cathodic)- stripping

primary ion-selectiv
as-sensing and enzyme substrate clectrodes- all
solid st
sweep techniques (cyclic volt
pulsc techniques- Normal
voltammetry- AC techniques- stripping  volt

analysis.




UNTT IV APPLICATIONS OF AMASS SPECTROMETRY TO BIO MOLECULES
AND FLUORESCENCE SPECTROSCOMY
( 13 Perieds)
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applications in some blolegical systems like proteins. membranes, DNA etc.

UNIT V - BIOLOGICAL CHEMISTRY (13 Periods)

Chemustry in blosystems (distinct from non-living systems) — Wesk non -covalent

nteractions ~ Meoleculsr recognition — Enzyme chemistry — \{m‘z.mzsm of enzyme action -
Chymotrypsin — Antibodies as enzymes-Enzymes in synthetic organic chemistry — Coenzyme
cherutstry - NADH — NADPH and FADH(Q) as electron carriers — Pyridoxal phosphate -
Thiamine pyrophosphate — suicide enzyme inactivators and sffinity labels — Bioenergetics &
metabolism —8 logical energy — ATP — Carbohydrate metzbolism — Lipid metabolism —
Citric .\i cyele — Enzyme models — utility of cyclodextrins, Crown ethers and calixarenes as
enzyme models — Molecular oo ecognition and drug design — Supramolecular chemistry —

Supramelecular reactivity and catalysis

TEXT AND REFERENCES BOOKS

Unuat [

. Acc. Chem. Res. July 20035

2‘ Beﬁg Nelfir Lg. Methods in Modem Biophysics™, Springer. 2004,

3. T. Pradeep. Nano: The Essentials, Mc Graw-Hill Edn. New Delhi. 2007.

Unat [T
L. PM. Silverstein.. FX. Wester, Spectroscopic Identification of Organic Compounds, 6th
Ed. Wiley N‘*'b
L 1. Mohan. Organic Spectroscopy Principles and Applications, CRC: 2nd Ed.. 2004.
3. W. Kemp. Organic Spectroscopy, 3rd Ed.. MacMillon, 1994,

o~

<
D L. Pavia. GM. Lamipman and G.S. Kriz. Introduction to Spectroscopy, Brooks Cole, 3rd

20QQ.
3. h. Guather. NMR spectroscopy, basic principles. conoepts and application in chemiswy,
I tm \\ ey & Sons, I::CI Ed.. 1993, ‘
"z\\n il Methods in Chemistry, Saunders. 1977.
I‘ Boldton and J. E. Wertz. Electron Param agnetic Resonance: Elementanyt

S ey Dy el ~—~ .
Theory and Practical \?:‘\.k\-“i‘ ns, John Wilev and sons. 1904

QiR
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Cipge ity Press, Osdopd, 1994

Co e O P T Ouantitative
Coolniiny Mew yvoirk, 1996

oA W LV Panlkner, Vlectiochiereal aethiods
Secaond Pdin . Wiley- VO, 190K

A Journad of Chemieal Pducation, “Stute of An Sympoisum Plectrochenistry Vol 66), 158tk
Mo A, 1984 ~

[
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Chepieal Analysis . Thind Pan, W Fieviis aiid

Vagdsimentals aipd Applications

v li%‘l»"il, ""'}"f ll?ll‘h ll' ( ".|=""‘~‘l’ f;"l‘hlll '( ”"'lllil') ""'hfiv y Y ‘I'& ; ’4’;$;’
Jomeph Wang, " Analytical Electiochemistry”, Second i, Wiley- YOI, 200]

Ut 1Y

.pu!mllulllt, Identification ul O pani l'.,“”,,,“”,h‘ Gl Padition, fLobert M

Stlverstein
and Prancis 2 Webster, Publisher: John Wiley & Sons, Ine, 1994

2o Theme yssue on Frontiers in Mass Spectrometry”, Chemical Reviews 2001, Vol 101,
Jssue 2

3o Bioanalytical Chemintry, %, K. Mikkelsen and Pdusrdo Corton, Publisher. Wiley

Interscience < Johin Wiley & Sons, Inc., 2004

A Joseph 1 Lakowicr “Principle  of - Fluorescence  Spectroscopy’ Third fidn
Sprinper, VS A, 2000

Ut vV

I Biochemstry, 3rd edition, C, K, Mathews, K. I
Pearson Education 2000

2. Prneiples of Biochemistry, 2nd edition, A L. Lehninger, D, L, Nelson, M. M, Cox,
Publisher; CBS Publishers & Distributors (India) 1993
b, Bioorganic Chemistry: A Chemical Approach 1o Enzyme Action, 3rd edition, Hermann
Dugas, Springer International Edition 20073

Cwvan Holde, K. G, Ahemn, Publisher:

bbb W

COURSE -1V
TEACHING AND LEARNING SKILLS
Semester-] Marks: 75
Course code: 20M PCHICACredit: 5 5 '
Total Periods: 75 xam Hours:3

OBJECTIVES
e understand the operations and use of computers and common Accessories and 10
develop skills of 1C7 and apply them in teaching leaming context and Kes

carch
UNIT -1 :COMPUTER APPLICATION SKILLS (15 Periods)
Computer system: Charactenstics, Parts and their functions — Different pe nl*x 1o of
( OFater {)i/' f o of € U”lﬂlﬁ“f O itchinige on il start, Mouse U}li”l;} lue of ;.
/




hnology (ICT):

ymmunication Tec T

unctions of key — Inf ion and C¢
unctions of key [nformation an : 0%,
k T in teaching and learning

Features. Trends — Integration of 1C

hoand and some f

Definition, Meaning, 7 teaching ¢ ming ~ [C'
: Hl' ations: Using word processors, spread sheets, Power point slides 1n thhe ical reports
APDICANLS. SHIS ; . ‘ des e ‘ .
i{w—‘{\ for Research: On-line journals, e-books, Coursewarc. Tutorials, Techni cp

LU ST R
Theses and Dissertations

UNIT-11: COMMUNICATION SKILLS (15 Periods)
lements of Communication: Sender, Message,
Channel, Receiver, Feedback and Noise — Types of Communication: Spoken and written;
Non-verbal communication — Intrapersonal, Interpersonal, Group and Mass communication -
é:miers to communication: Mechanical, Physical, Linguistic & Cultural — Skills of
communication: Listening, Speaking, Reading and writing — Methods of developing fluency

Communication: Definitions — E

in oral and written communication — style, Diction and Vocabulary — Classroom
communication and dynamics
UNIT- 111 : COMMUNICATION TECHNOLOGY (15 Periods)

Communication Technology: Bases, Trends and Developments — Skills of using
Communication Technology — Computer Mediated Teaching: Multimedia, E-content —
Satellite-based communication: EDUSAT and ETV channels, Communication through web:
Audio and Video applications on the Internet, interpersonal communication through the web.

UNIT- FV: PEDAGOGY (15 Periods)

Instructional Technology: Definition, Objectives and Types — Difference between
Teaching and Instruction — Lecture Technique: Steps, Planning of a Lecture, Delivery of a
lecture — Narration in tune with the nature of different disciplines — Lecture with power point
presentation — Versatility of lecture technique — Demonstration, Characteristics, Principles,
Planning Implementation and Evaluation — Teaching — Learning Techniques: Team
Teaching, Group discussion, Seminar, Workshop, Symposium and Panel Discussion —

Models of teaching: CAI, CMI and WBI
UNIT —-V: TEACHING SKILLS (15 Periods)

Teaching skill: Definition, Meaning and Nature — Types of Teaching skills: Skill of Set
Induction, Skill of Stimulus Variation, Skill of Explaining, Skill of Probing Questions, Skill
of Black Board writing and Skill of Closure — Integration of Teaching Skills — Evaluation of
Teaching Skills

Text and References Books:
1. Bela Rani Sharma (2007), Curriculum Reforms and Teaching Methods, Sarup and sons,
New Delhi
ﬁ i s . p - - - - - -~ -
2. Do‘n Skm}mr (2005), Teacher Training, Edinburgh University Press Ltd., Edinburgh
3. lntommtlon‘mxd Communication Technology in Education: A Curriculum for Schools and
programme of Teacher development. Jonathan Anderson and Tom Van Weart, UNESCO,
2002 ’
4. Kumar K.1 (_0053 Educational Technology, New Age International Publishers, New Delhi
v » o & ) D RN N, s > H > 1
5. Mangal, s.I\: (2002) Lt»cmml of Teaching — Learning and Information Technology,
Tandon Publications, Ludhiana
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nd William (2000), Integrating Technology into Teach
caching and L

it eaming:

0. Michacl D. and W

Concepts and Applications, Prentice Hall, New York

7. pandey ‘15311 (2(1)6?5) Tezlaching C omlpunication, Commonwealth Publi

g. Ram abu A. and Dandapani S (2006) Microteachi ubjishers, New Delhi

pubhcatlons,Hyderabad _ ing (Vol.1&2) Neelak

9. Singh v.K. and Sudarshan K.N. (1996 iy

B Ay, New York ) Computer Education, Discovery Publish

| 1shin

{0.Sharma R. A. (2006) Fundamentals of Educational Technology, S )

, Surya Publications

Meerut
11.Vana'a. M. an ]

j d Rajasekar S. (2006) Computer Education, Neelkamal Publi
( ications,

Hyderabad.



