Annexure- C-1(1.2.2)

Whether Learning outcomes are defined

Learning outcomes are well defined for the students are present on college website. It is
in the form of Program outcomes and course out comes. The learning out comes for the
UG students are defined by the staff self and for the PG students the learning outcomes

are already mentioned in the syllabus guidelines communicated by the University itself.

Programme outcomes/learning outcomes defined in the PG syllabus:

M.Sc. chemistry syllabus link:

https://hpuniv.ac.in/hpuniv/upload/uploadfiles/files/Final%20MSc%20Chem%20HPU%20syl1%2
C%20CBCS%20for%2022-23(1).pdf

M.Sc. Physics syllabus link:

https://www.hpuniv.ac.in/hpuniv/upload/uploadfiles/files/M Sc %20Physics%20Course CBCS%
20proposed%202022-23%20and%20onwards(1).pdf

M.Com.( Programe outcomes) syllabus link :

https://www.hpuniv.ac.in/hpuniv/upload/uploadfiles/files/M COM%20(1)(1).pdf



https://hpuniv.ac.in/hpuniv/upload/uploadfiles/files/Final%20MSc%20Chem%20HPU%20syll%2C%20CBCS%20for%2022-23(1).pdf
https://hpuniv.ac.in/hpuniv/upload/uploadfiles/files/Final%20MSc%20Chem%20HPU%20syll%2C%20CBCS%20for%2022-23(1).pdf
https://www.hpuniv.ac.in/hpuniv/upload/uploadfiles/files/M_Sc_%20Physics%20Course_CBCS%20proposed%202022-23%20and%20onwards(1).pdf
https://www.hpuniv.ac.in/hpuniv/upload/uploadfiles/files/M_Sc_%20Physics%20Course_CBCS%20proposed%202022-23%20and%20onwards(1).pdf
https://www.hpuniv.ac.in/hpuniv/upload/uploadfiles/files/M_COM%20(1)(1).pdf
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Annexure- 1

HIMACHAL PRADESH UNIVERSITY

Courses of Study and Syllabi for M. Sc. Physics

Semester-1 Max. Marks (Credits)
Course-PHYMS-101 Mathematical Physics B0+ 201 A (4)
Course- PHYMS-102 Classical Mechanics B0+ 20 1A 4)
Course- PHYMS-103 Electronics- | Bl 20 1A (4)
Course- PHYMS-104 Computational Methods in Physics B+ 20 1A (4)
Course- PHYMS-105 Laboratory Bl 20 1A (&)

Additional Optional Course I-PHYMS-106

Computer Application in Physics Modal Center based B0 (Theory 40 + Practical4d)
+20LA
(3)
Semester-11
Course- PHYMS-201 Quanium Mechanics-1 B4+ 20 1A 4
Course- PHYMS-202 Condensed Matter Physics B4 20 1A 4)
Course- PHYMS-203 Statistical Physics B4+ 20 1A 4
Course- PHYMS-204 Electrodynamics B4 20 1A 4)
Course- PHYMS-205 Laboratory B0+ 20 1A (6)
Additional Optional Course-11 - PHYMS-206
Computer Application in Physics Nodal Center based B0 (Theory 40+ Practical 40)
+20LA
(3)
Semester-111
Course- PHYMS-301 Quantum Mechanics-11 B4 201.A 4)
Course- PHYMS-302 Material Science B0+ 20 1A (4)
Course- PHYMS-303 Nuclear Physics B4 201.A 4)
Course- PHYMS-304 High Energy Physics B0+ 20 1A 4
Course- PHYMS-305 Laboratory B0+ 20 1A (6)



Semester-JV

Course- PHYMS-01 Electromics -1

Course- PHYMS-402 Elective Papers one of the following

i) PHYMS-402 (a) Advanced High Energy Physics

] PHYMS-402 (b) Nuclear & Particle Astrophvsics

i)  PHYMS-02 (¢) Advanced Quantum Mechanics

Course- PHYMS-403 Elective Papers one of the following

1) PHYMS-403 (a) Nano Physics

i) PHYMS-403 (b) Mesoscopic Physics

i) PHYMS-403 (c) Advanced Computational Physics
Course- PHYMS-404 Elective Papers one of the following

i} PHYMS-404 (a) Advanced Nuclear Physics
i) PHYMS5-404 (b) Nuclear Technology

iii)  PHYMS-404 (¢) Opto — Electronics

Course- PHYMS-405  Project

B0+ 20 1A

B+ 20 LA

B+ 20 [.A

B0+ 20 LA

()

(4

()

)

(10)

Note: Each theory course is given 4 credits as per 4 hours af lectures per week

and each practical course is given 6 credits for 12 hours of engagements per

week. The Project work in the IV semester is given 10 credits for 20 hours af

engagement per week. Therefore M Se in Physics programme is given 92 credits.

Student will have to earn 92 credits to pass M.5c. Physics programme. Nodal

Centre based Additional Optional course is given 3 credits each.



Program Qutcomes

1.

2.

9.

Becoming Masters of physics by gaining advanced knowledge of the courses proposed
in the syllabus.

Developing analytical thinking to correlate experimental and theoretical aspects of
various specialized branches of physics

. Developing integrative approach while learning diverse courses which leads to unified

thinking towards Physics and all natural phenomena.

. Learning basic aspects of various courses to develop problem solving aptitude to

strengthen the learning of Physics

. Apply the knowledge and skill in the design and development of Electronic cincuits and

characterization of material properties
Becoming professionally trained in the various specialied areas of physics for their
application in mdustry.

. To develop inter-disciplinary outlook, collaborative thinking and team work for quality

research output

. Becoming aware and successful in their career outlets in India and abroad as excellent

professionals such as Scientists, scientific officers (in BARC, ISR0O, DRDO,
Meteorology & Geology, and Forensic Sciences etc.), teachers and technicians

To develop rational thinking and scientific temperament in all pursuits of life of
aspirants for their own benefit and society.

10. Demonstrate highest standards of ethical conduct and professional behaviour, eritical,

interpersonal and communication skills as well as a commitment to life-long learning.

Program Specific Outcome for M.Se. Physics:

1. Understanding the basic concepts of physics particularly in Mathematical Physics,
quantum mechanics, computational physics, electronics, electrodynamics and
statistical physics and to realize how diverse phenomena observed in nature can be
derived from a small set of fundamental laws

2. Leam o carry oul experiments in basic as well as certain advanced areas of physics
such as condensed matter physics, nuclear physics and electronics

3. Leaming computational modelling for the purpose of research in the frontline
specific areas of the Physical Sciences

4. A carcer onented learning that develops analytical and problem-solving skills that
contributes to the professional development of aspirants
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HIMACHAL PRADESH UNIVERSITY
DEPARTMENT OF CHEMISTEY

FROCEEDINGS OF THE MEFTING OF THE BOARD OF STUDIELS IN (PG) IN THE SUBJECT OF
CHEMISTREY

A meeting of the Board of Stodies in PG in the subject of Chemisoy was held on 24122001 at 200PM m the
Departmenia] Library of the Chemisiry Department. The following were present

1 Prof. Baljit Simgh Chairman & Coovener

I Frof Suman Lata External Expert
Deparmment of Chemisiry. Deenbindn Chhot Ram Tniversity of Science and
Techmalogy., Mimuthal Haryama.

3 Prof. (purjaspreat Sinsh Department of Chemistry, Funjab University External Expert
Chandigarh. (amended online mesting)

4 Prof. Suvarcha Chankan Mamber

5 L. Sandeep Chauban Mlember

§ Dr. Kiran Kumar Mamber

7 Dir. Rajesh Fumar Member

The fallowing decisions ™ere @ken-

1. The scheme as well as the course contents of the syllabi of M. 5. Chemistry (CBCS). spread over four semesters (I-IV)
applicable v e f the Academic Session 2022-3023 ie. Fuly, 2022 anrards, was discussed and recommended for the
consideration of the Faculty of Physical Sciences (a5 per annexure A7) .

1. In order to maintain the academic standard in respect of research and teaching and also to maintain the wmiformity m PG
courses offered by HP University to the affiliated mstnses (both private and Gove colleges). the BOS recommended
that the all the affiliated instmmbes will conduoct the PG practical examirations by the panel of examiners recommended
by the chainman of the BOS with subsequent approval of the competent authonties of the University. The practical
examiration conducted withont approved panel of the examiner will not be considered valid for M.5c. Chemisiry depree.

3 The BOS authorized the Chairman & Comvener of the BOS5 (PG) to make typo praphic comections and misakss if amy.

4. It was resalved by the BOS (PG) that the pass percentage will be 40% for the M. Sc (Chemisoy) . The detail of pass
percentaze will be as mder

& InTheery - 40%: 32180y
B.lLA - 4072 (DER0)
C.InPracicl - 40% (2050}

The meeting endad with a vote of thanks o the chair.

Prof Suman Lata Prof. Gurjaspreet Sinsh Prof Suvancha Chanban Dr. Sandeep Chauban
Exiernal Expert External Expert Member Member
L. Kiran Eumar Dir. Rajech Eumar Prof. Baljit Smeh

Ml=mber Member Chairman & Coorvener



AnpeTure-<A"
A Detailed Scheme and Course Contents of the Syllabi for M Sc. Chemistry Spread Over Four Semesters (I-IV) For
Session 2022-13 and Owrards

Course Courze Tide Comrze Trpe |Credic | Teaching | Morimmm marks theory +
mumbsr Hemor: per | Imrermal azzezzment =Taral
week Marks:
Semester I
CHEM 101 | Inorganic Chamisery Theory -1 [43] 4 4 E0=10=100
CHEM 102 | Organic Chamisy Thoory -1 [5] 4 4 S0=10=100
CHEM 103 | Plorical Cheansiry Thsory -1 [%] 4 4 S0=20=100
CHEM 104 | Mathamasics for Chamises GE 3 3 A40-10=50
CHEM 105 | Applications of compuier iz Chemisay SEC 3 3 H-10=50
CHEM 106 | Inorganic Chansisary Practical -1 [%3] 3 [] ]
CHEM 10T [ Crganic Chamisry Practical -T [4:] 3 [] k"]
CHEM 108 | Pinrical Cheensiry Practacal -1 [%] E] [ ]
Tosal 7 =
Semester I
CHEM 201 | Inorganic Chamizeny Thoory -1 [4:] 4 4 E0=10=100
CHEM 202 | Organse Chamistry Thoory -2 [%] 4 4 S0=20=100
CHEM 203 | Pioyrical Cheendstry Thsory -2 =3 4 4 E0=20=100
CHEM 24 | Chemutry of Life Scsnce GE 3 3 H=10=50
CHEM 205 | Environmantal Chamisoy GE 3 3 H-10=30
CHEM 20§ | Inorganic Chapsisery Praczical -1 [%] 3 [ ]
CHEM 307 | Orgenic Chamizery Practical -2 [%] k] & 30
CHEM 208 | Phoyrical Cheemisiry Practical -2 P 3 ] ]
Tosad 17 E=
Semester IIT
CHEM 301 | Inorganic Chapsizery Theory -3 [+ 4 4 S0=20=100
CHEM 2 | Urganx Ciapusay lheory -3 (=] 4 4 l=I0=1 00
CHEM 303 | Flosical Cheagsiry Theary -3 [%3 4 4 E=20=100
CHEM ¥ | Tnorganic Chamsicery Special Theoey -1 DSE 4 4 A0=10=100
CHEM 305 | Organic Chamizery Special Theeey -1 DSE 4 4 E0=20=100
CHEM 306 | Plosical Cheedstry Special Theory -1 DSE 4 4 S0=20=100
CHEM 307 | Inorgansc Chamisy Practical -3 [%3] 3 [] ]
CHEM 308 | Orpankc Chamisay Practical -3 [%3 3 [] ]
CHEM 39 | Finvrical Cheendsiry Practical -3 [5] 3 [] i
Tosal 25 E= ]
Candiéare will choote ealy oo
spacialization = Semestar I & Semester
T
Semeer TV
CHEM 401 | Inorganic Chansisery Special Theeoey -2 DSE 4 4 E0-20=100
{Advanced Organometallic)s
CHEM #02 | Inorganic Chansisary Special Thaory -3 DSE 4 4 E0=20=100
{(Modern Techniques of Chemical
Analysich
CHEM 403 | Inorganic Chansisery Special Theory - DsE 4 4 E0-20=100
(Inorzanic Specimoscopy)
CHEM 44 | Inorganic Chansisery Special Theeooy -3 D3E 4 4 E0=10=100
{Bio-Inorpanic Chemisry)
CHEM 05 | Organic Chamisery Special Theooy -2 DsE 4 4 E0-20=100
{Crganic Synthasis)
CHEM 06 | Organic Chamisary Special Theooy -3 DSE 4 4 E0=10=100
(M¥anaral prodocs)
CHEM 07 | Organsc Chamisery Special Theooy =2 DSE 4 4 E0-20=100
{Afedicina] Chempsiry)
CHEM 208 | Organic Chamisery Special Theooy -3 DsE 4 4 E0-20=100
(Pohimss Chamisry)
CHEM 409 | Phoysical Cheesiry Special Theory -2 DSE 4 4 E0=10=100
{Advanred Quantum Chemistry)
CHEM 210 | Physical Cheaxdstry Spectal Thoory -3 DSE 4 4 E0-20=100
(Solid State Chemismy)
CHEM 211 | Phyrical Cheavstry Spectal Thoory -4 DEE 4 4 E0=20=100
{Biophysical Chemssiry)
CHEM 212 | Physical Cheexdstry Special Thoory -5 DSE 4 4 20-20=100
{Chemisiry of Macomolecules)
CHEM 213 | Inorganic Chansisery Special Practical -1 DSE [ 2 1]
CHEM 414 | Organic Chamisory Special Practical-1 DSE -] z 100
CHEM <15 | Fiorsical Cheemsiry Special Practical-1 DEE [ i 100
CHEM 416 | Two Semizar* AEC 4 z ]
(Sizgle avrand Hist)
[X5]=2=30
Tomad 16 E=
For practical examinsgon, @ngle svrard lse will be prepared which mcdudes marks of practical and imrernsl aszessment of

pracocal (28%%) for esch pracocal conrse.

3




[1] The abbreviations wse m the aboma course types are as follows:

Core papers =CP

Dhscipline Specific Elective= DSE
Genenie Electne = GE

Ability Enhancemsent Coursas= AFC
Skall Enhancement Courses =SEC

[2] Students will opt DSE course as per their specialization 1 e. Inorganic, Organie and Physieal
chemystry.

[3] The examination time for each theory paper will be of three hours.

[4] The examination time for praciicals of first, second and third semester will be of & hrs m two
sessions (Le. both moming and evenmg).

[5] The examination time for practical s of fourth sensester will be of 12 brs m four sessions (1e. In
two days both morming and evemmng)

[6] For Internal Assessment (I A ), the following critenia will be implemented with regards to the
award of mtemal assessment:

1) Imtermal Assessment (1A ) of 30 %: Marks mill be added to each paper.

i) These marks would . however be sphit as following: (2} 5 Marks for atendance i theory as well as in
practcal classes. The Weizhtage 1o affendance will be as follows: upto 75% with condonation from
competent authodity as per provision under ordmance ZERQ. Withoat condpmation upio 75%- ONE
MARK T6-807:- TWO MARES. 81-85% THREE MARES. 85-00%:- FOUR. MARES and above 91%

EIVE MARES,
i) The award of 15 Marks would be based on the performance of one class test of 15 Marks and this Test
will comsist of both subjectve as well a objectve rype questions.

[7] Total Marks of all Four Semesters

Semester Credits Marks
Semester | 7 550
Semastar I1 a7 350
Semaster ITT 15 550
Semestar [V 26 550
Grand Total 105 2200




SEMESTER-I
CHEM 101
Inorganic Chemisiry Theary -1
Lectures-&0
Max. Marks-50
Course Objectives: This is an imreduciery inorganic chemisiry course which will belp in thoroughly indersmnding the
ooncepts and the applications of group theory. non aquecus solvents, dusters, supramelecuiar chemistry and comsequently
in development of the aptiade for academic and professional siills.

Noie: i Ten quezrions will be sar by the examiner selecring T from each wmir. A5 far as pessible every guestion wiill be
dnided g Twe = Three Parrs. The srudencs shall arempr FIVE guecnions selecnng ONE from sach umir (i Siidens can
azkjfor Characrer Toblas fexcept for C2F and CIV poinr groups) jf reguired.

UNIT-I

Group theory: The concept of group. Symmetry elements and symmetry cperations. Assignment of point groups to
Inorgmmic molecules. some general mules for multplications of symmetry operatons. Multiplication tables for water and
ammonia, Representations (matrices, matrix representations for C,;V and G,V point groups imeducible representations),
Character and character tables for C.V and C,V point groups. Applications of group theary fo chemical bonding (hybod
orbitals for o-bonding in different geometries and hybeid ocbitals for z-bonding. Symmetriss of malecular erbitals m BF .
CH,md B.H,

UNIT-II

Non-Aqueous Sobvents: Factors justfying the need of Non-Aqueous seluton Chendstry md failure of water as a Solvent,
Salution chemistry of Salphuoric acid: Physical properties, Tonic self-debyydration im H,50,, high elecrical conductance m
spite of high viscosity. Chemistry of Hy50. as an acid. as a debydraring agent. as an oxddizing agent. as 2 medium m cary
aut acid-base nenmralization reaction and as a differendiating solvent Liguid BrF3: Physical properties. sobubilities in BiF3.

self-ionization. acid base neumralization reactions. solvolytic reactions and formation of ransition metal flucrides.

TNIT-IO

Inorpanic Hydrides: Classification. preparation. bomding and their applications. Transinon mefl compounds with bonds
o hydrogen, carbonyl hydrides and hydride anions. Classification, nomenclature, Wade s Rules, preparation, structure and
bonding in boron hydrides (boranss) and carboranes,

UNIT-IV

Organic Keagents in Inorgamic Chemistry: Chelation factors determinme the swbility of chelates (effect of mng size.
axidation state of the metal. coordination mumber of the merl); Use of the following reagents in anabysis:

{2) Dimethylzlyoxime (in analytical chemmisiry)

() EDTA (in malytical chemistry and chemotherapy)

(c) 8-Hydroxyquinoline (i analytical chemistmy and chemotharapy)

(d) 1.10-Phenanthrokine (in aalytical chemisry and chemotherapy)

(=) Thipsemicarbazomes (in analytical chmnis.tr}' and chemptherapry)

() Dithiarone (in aalytical chemistry and chemotherapry)

UKIT-V

Snpramolecular Chemistry (Kef Book 15): Inmodoction. Soms important concepts, Introduction to Recosmidon
informmtion and numpkmmtmn Principles of molecular recentor designs, Spherical recoenition (Typiates of metal
cations) Tetrahedral recognition by macrotmicyclic crypands, Racogpition of ammonium ioms. Recogmition of newtral
molecules and anionic su.tn‘hams{mmr: c-u-xrdmatmn}

Bools Recommended:

Chemical applications of Group Theory — F. A. Cotion
Inorzamic Chemistry — Dharant and Dhorant

Symmetry in Chemistry- Jaffe and Orchin

Woo-agqueows solvents — H.Sisler

Noo-agqueows solvents — T.C. Waddington

Woo-agqueows solvents — Logowsky

Advimced Inerganic Chemisoy: Cottond Wilkinson VihEdn
Conrise course in Inorpanic Chemismy- 1D Lee

Natare of Chemical Bond — L. Pauling

10. Chemisiry of Elements — Greemmood and Eamshanr

11. Inprgamic Chemistry — T. Moeller

12. Inprgamic Chemistry — I.E Huheey 3rd Edn

13. Tomics in Cuorent Chemistry {Lum-mﬂ'ﬂm-t’bmsuﬂ-ﬁ-ol 54
14 A.TenB-uo]:ongmmE Inorpanic Analysis- AL Vigel

15. Supmamelecular Chemismy (Concepes and Perspectives) - Jean Marie Lebn(VCH-1985).

Course Outoomes:

C0 1: Apply the concepts of symmety operaton. character tables, group representation fo describe the seometries and
chemical bemding of molecules

C02: Explain the chemistry and mecbamicms of tansiton metal fluordes m the presence of non-aquecns solvents.
0 3: Classify the various kind of metl chesters with reference the mefal borames and carborames

C0 4 Understand and describe the role of some orzanic reagents n inorpamic chemsiry.

C0 5: Enow the basic concepis associated with supramolecular chemistry and their applications.

S 1 e b 1



