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NOTE:

1. T/P in Column-E stands for Theory/Praetical.

2. CIE in Colume-F stands for *Continucus Internal Evaluation® and depicis (e maximum
internal marks. Hespeclive examination will be conducted by subjoct teacher.

3. ETE in {olumn-(i stands for “External Evaluation® and depiets the maximum extens
marks, Respective Fxaminetion will be conducted by the University.

4. Column-B defincs the nature of courseipaper. The word CORE herein stands for
Compulsory Subject Paper.

5. Column-D depicts the creditz assigned for the cormesponding courss’paper.

6. First Elective: 1t will be # Subject Flective, Students may select onc of the two subject
papers under this category,

7. Second Elective: 11 will designate a Practical Paper or equivalently o Field Visit or Projeer
Presesitation, [n case of Field Visit, swedent is requited o submit o detailed reporl of the visit fos

the purpose of cveluation. The report should include the observativnal Featwres and henelits of

the visit. In casc of Project Presentation, the student may be assigmed 1w go for a suevepdquactical
or theoretical projoct/assignmeent or semindr with presentation.

& Third Elective: [1 will be @ Generic Flective, The student may study or receive truining of the
any subject of his inlerest (depends on the availebility in his institution of enrollmenty. The
Generic clective paper will be evaluated in two parts, finst part (50 marks] would be a continuoeys
intemal cvaluation (01 tests 20120110 marks) whereas the examination and evaluation ol Lhe
secomd part (50 marks) would be arranged by the eollege itsel [{01 exiim).

9. Fourth Elective: It will accommodule s practical paper or Induestrial Training or Mroject
Presentation. In cuse of Industrial Training, student may be allowed for the summer training and
is required to submit 2 detailed training report including training cortificats tor the evaluebon.

10 Fifth Eleetive: [ will he a Subject Elective. Soudents may select one of the teo subject papers
under this category.

11. Sixih Flective: It will be a Practical Puper or equivalently a-Project Presentation based un

Survey! Seminar’ Assignment. In case of Project Preseniation, sludent has o submit on
exhaustive repart on respective topicand 1o face an open preseatation for the evaluation
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Govenil Flective: 1t will be a Major Research Project or eguivalently a rescarch-nriented
Dhisscrtation on the allotred topie, The studenl straight away will be awarded 15 crodils iT he
publizhes a research paper on the topic of Ressarch Project of Drissertativn.

[here will he a Maior Research Project or equivalentdy o research wricnted [hsscmation on
Semesler-1¥. The Student stralght away will bz ewarded 05 Cradits il he publishes a research
paper on the topic of the rescarch Projector Chissertation.

14. Methodology for the praclical examiration ardl examiner appointment will be governed by the

15.

Clause-13 of the NEP (oideling of RMLAL dated 27-06-2022 cxcepl the marks distributsun
far continnous internal cvaluation and exteenal evaluation.

Evaluation of the Chemismye Taberatory Ciurse will be dung by three Fxaminers i.c. one noern:
and twio cxtermals having diferent spocialized arca as this Course covers thres specialized arca
of Chernistry ie. Inorpanic, Organic and Physical Chemistry.

_ . Program Qulcomes {I'-I:_Js]n:

‘The program has heen designed to enahlc the . students Lo aéguire strung, theorelical, precheal and
research knowledpe in the various arsas of Chemistry, -

The program covcr HULKImum branches ol Chemistry and Experimental Laboratory Courses a5 w ell s
also gives emplssis on the rescanch programme in Chemistry.

The practical courses have been designed 1 prepare the students to hawe cxperience of the luberato
ckills in Chemissry so that students van work in any scientific laboratorizs which are the roeod in the !
current scenare o hecoming the ATMANIRBHAR, Students will he able e design and condes
experiments as well us 10 analyze amd ingerpret scientific data i usefal form.

Prograrm will equip studeats w fisce the employment challenges ana instill vomfidence e tm ks
entreprenenr and slso sicp into research career,

The program will ofler studonts wilh the knowledge and skill base thal would enable thens L il citake
advanced studies in Chemistry and related arcas or in multidisciplinary arees (hal invalve.Chernistry.
Ihe stedents will gain domain knowledge and have right temperamants to know how Lo leecl 1o
successfl career in academia, industry and rescarch.
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Subjeet Prereguisites:

To study this cowrse, a student must have passed B.Se, 1 Year, Y1 Sernester with homistry

major subject.

Program Specific Outeomes (PEOs):

After successhisl completion of M.S¢. Chemisiry program, the student will be able to ereate an
awareness of the impac of chemistry cn the socicty and development outside the swentiti,
COTIMUTLY.

Student will be able 1o analyze data obtained from various instruments viz, UV-Vis, Fluornescence
' l"T]ﬂ MWH, TOHANF I ADSE, GLC, GSC and HPLC for the structure detenmination &nd chemical
analysis and student can apply different appropriate appmaech towards planning and execution .-=
research in frontier areas of chemical scicnees.

After successful completion of this program, stedent can apply different wpprognane appenach
wwards planning and execution of rescarch in frontier areas of ¢hemical sciences

Student will become professionally lmined and have caliber to do job in the varioes industries al 2|l
level of chemical, pharnacentical, food products, life-oriented material industries.
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Semester 1 Syilals
Core Course
Course Code: BO2OT0IT
Course Title: Spectroscopy-1

Credit 05 Hour Gil

Lo

Course Objectives: Students will be provided knowledge abowl Tencamental concepts. tools
and techniyues used behind LY -visible, Infrared & Raman, micrownve, mosshaucr and
diffraction technigues for structural determination of molecules.

Unit 1

Contribotion of Indian scieniisis to Chemical Sciences and Traditional remedies = Pralully
Chanilta Ray, Wenkatramon Hamekrishnan, Sukh Dev, Asima Chaneres, 0 N R Rao,
Diarshan Ranganathan, Shanti Swurcop Bhatnagar; Ayurveds, Introduction 1o tradicicnal [ndian
medicinal system, Indian medicinal plants and their therapeutics importance, -validaticn of
icadilionzml remadics, A comparative accounl of traditionzl and modem therapy.

Umit T1

Iafrared Spectroscopy & Raman Spoctroscopy: Linear harmenic oscillator, Vibrational
enencies of datomic molecules, soro-point energy, force conastanl and bond  steeneth.
anharmonicity, Morse polentiul, Vibration—rotation spectroscofsy, P, 0, R branches, Rregkdown
vl Cppenheimer approximation, vibratdon of polystomic molecules, selection rules Ginep
frequencies, Overlones, hot bands, factors affecting the bond positions and intensities Tor 1K
repion, Problems related @ Infrared Speciroscopy, Rooen Spectrosenpe: Classical and quantum
theorics of Raman cffocts, Pure rotational, Vibrational and Vibrational-rotational Raman spectri
Seleclion rule, Muteal exclusion principle, Resonance Roman spectroscopy, CARS

Unit 11T
Microwiave Spectroscopy: Classification of mulecules, rigid rotor model, effect of iswiope
substitution on the lransition frequency, intensities, non-rigid rotor. Stark effect, nuclear and
glectron spin interection and elTect of extemal figld applications.
Lmit 1V

Moszshauer Spectroscopy: Basic Principles, speciral parameters and  spectrum  displi
Application of the technigue W the studies of (2) bonding and structurcs of Fe™ and
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natuse of

Fe'loompounds including those of intcrmediate spin, (k) Sn'“and 30" compuunds
\i-L bond, conrdination number, sincture and (o) detection of axidation state and in equivalent

MB atoms.

Tmit ¥

Diffraction Technigues: i-ray Diffrction: General Features of dillraction, Powder X-ra
diffraction. Single ceystal X—ray diffraction. The technique, siruclurs Tactor, phase probic, hr.i.:i
deseription of Lime resolved X-rays diffrection techniques; Electron Difffaction: Seallering
inlensily v scattering angle, Wierl equation, Measurement technigue, Elucidation of structurs ol
simple gus phase molecules, Low energy electron diffractien structure of surfpees) Mewfion
Diffraciipe Brief intmoduction, difference with X-mys diffractions.

Recommended Books:

1. Fundamentals of Molecular Spectroscopy, 4th Ed. Mc Graw-Hill, C.N. Banwell

2, Basic Mrinciples ol speciroscupy, Me Graw —Hill, B, Chang

3. Modern Specrroscopy, 1. M. Hollas, Tohn Wiley.

4. Inorgunze Clectronde Spectroscopy, A, B. P, Lever, Elsevier.

£ Mapneiochemisticy, B L. Carlin, Springer Verlag

6. K. Veera Heddy, Symmetry and Spectroscopy of Molecules, New Age,

7. Inorganic Chemistry, 1. E. Shriver, P, W, Atkins and C. H. L. Langford, Crxfard

8. Advanced Inorganic Chemistry, F. A, Cotton and G, Wilkinson, John Wiley.

9. Imorganic Chemistry, J. E. ITubeev, Ellen A, Keiter, Richard L. Keiter, Addison Wesley

Longman {Singapore} Pvi Ld.

Course (hotcomes:

C0-1. Stedents will acquire hasic knowledge of UV-vizsible, infrared, Raman, microwave and
diffraction technigues.

C0-2, Students will. gblc to interpretate the spectme oblaine], from the warious spoetral (LY-
visible, infrared & Rammao, microwave, mosshauer and diffraction methods) lechnigues

C0-3. Students will ahle to focus their aim for future prospects of research in the ahove these
speciroscopic techniques




