
B.Sc. Physical Science (Multidisciplinary)

Subject- Chemistry 
(To be Effective from Session 2026-27) 

f" Corr Counl' (l\lul1idisciplinary) 

COURSE DETAILS: 

Cour�r Tillr 

•-------

Course Codr 

Coursr ID 

LrYel of Coursr 

1

Sl'flll'Sll'r-1 

260/CIIEP/CC/I0I 

CC-i\l

I 00-199 

Tutal Crl'dils 0-t (l.l·clurc: 03, Tutorial: 0, Practical: 01) 
�--- - - -_._ ___________________________ _, 

Total Marks 100 

Theory External: 50 Theory Internal: 25 
,1arks Distribution Practical External: 20 Practical Internal: 05 

COURSF. Cl'RRICULUl\1 DELIVERY WHKI.Y DISTRIBUTION: 

Total Hours per Weck: 5 

Lectures (L) Hours per Weck: 3 Practical (P) Hours per Weck: 2 

( OUll�E 08.Jt::CTIVt::S 

• I u develop a !'undanwntal understanding of' atomic structure. quantum numbers.
electronic configurntion. and periodic properties of clcmcrits.

• lo explain the pnnciple� or clic111ical bonding, including valence bond theory,
hybndizallon. VSEPR theory, and molecular orbital theory.

• To introduce the basic concepts o!'urganic chemistry. including classilication.
nomenclature. electronic effects. and reaction intermediates.

• To develop an untkrstanding oJ' s1creoch,·n1istry nnd eonl'ornrntional analysis.
including i�un1eris111. chirali1y. and molecular conliguration�.

• I 11 provide knuwlcd!!-: 1>1' che1nical kin-:t1,·s. i111..:l11ding rat,· laws. urtkr oJ' reactillllS .
.ind th,· -:ik,·1 ut'1,·111pe1.1I111c uIIreacI1t11I1:II,·�.

COURSE OUTCOMES 

• Apply qwI11I11m 1rn.:clrnn1cal conecpts and p-:riudic tr-:nds to cxplain cleetron1c
cunlig11rntiun�. clll:ctivl: n11clcar chargc. ,111d properties oi'-:kmc11ts.

• 1-\11:dv7c 111olcl'lll;1r ,tructurc a11d bo11d111g us111g valc11ei..: bn11d theory. hybricli7atio11.
VSl:.l'IC ,111tl 111ulcc11lm orbital theory. a11d pr-:d1c1111olcc11l:1r gcrn11ctry a11d prnpi..:rt1e�.

IY 



C lassily and name organic compounds, and intepret the role of clectronic effects and reaction intermediates in determining reactivity and stability. 
Analyze stereochemical features of organic molccules, including optical and 
gomerical isomerism, and evaluate confornational stability of different molecular 

Unit 

SVstenns. 

Apply principles of chemical kinetics to deternine rate laws, order of reactions, half 
Iite, and evaluate the effect of temperature using the Arhenius equation. 

DETAILLED CONTENT OF COURSE: 

Theory Svllabus: TotalContact Hours: 45 

Topics 

Atomic Structure & Periodic Properties Quantum numbers, Aufbau and Pauli cxclusion principlcs, Hund's rulcs of maximum multiplicity. Periodic classification of clements into s. pd& fblock clements and clectronic configuration, screening etlect, effective nuclear charge and Slaler's rules. discussion and trends of the following properties of representative elements (s &p block): atomic and ionic radii, ionization cnthalpy, clectron gain cnthalpy and electroncgativity (Pauling's/ Mulliken's/ Allred Rachow's scale). 

Chemical Bonding - Part I 
Valence bond theory and its imitations, directional characteristies of covalent bond. 
vaious lypes of hybridızation and shapes of simple inorganic molecules and ions (Bel. BE, CIL, PE, SE.. IF, SO . and CIO, ). Valence shell clectron pair repulsion (VSFPR) theory to NH, ||:0, SF,, CIF, H:O, SnCL. CIO, and IC: Moleeular orbital theory of homonuclear and heteronuclear diatomic molecules (N. O,C. C0, nd NO), bond order. bond lcngth and bond energy. 
Basic Concepts in Organic Chemistry 
Classification and Nomenclature organic compounds. Elcetronic Displacements: Inductive, clectrometric, resonance and mesomerie etfects, hyperconjugation and their comparison & applications. Reaction intermediates: Carbocations, Carbanions, Free radicals, Carbenes, arynes and nitrenes (Types, shapc. structure. Mechanistic study and relative stability) Stereochemistry and 'onformational Analy sis 
Isomerism: Types of isomerism, Optical isomerism: elements of synmınetry, Optica) Activity, Molecular chirality/asymmetry, Enantiomers, Dastereoisomers, Meso compounds. Racenic nixture and resolution. Relative and ubsolute COnfiguration: D/L designation, Geometric Isomerism: Cis-Trans and E & Z nomenclature, ('onformational isomerism: Conforational unalysis of ethane and n-butanc: char. boat. hall char and twist boat conlormations of Cyclohexane (nlerconvCTsIOls and energy level dagram). 

Contact 
Hours 

11 

11 

12 



|V Chemical Kinetics 
Rate of reaction, rate cquation, factors influencing the rate of a rcaction 
concentration, tenmperature, pressurc, solvent, light, catalyst. Order of a reaction, 
ntegratcd rate expression for zero order, first order. second and third order 
reaction, 
Half-life period of rcaction, Methods of determination of order of rcaction, 
Differencc between molccularity and order of rcaction, Effcct of temperaturc on 
the rate of reaction – Arrhenius equation 

1. Titrimetric Analysis: 

(i1) 
2. 

(i) 

4 
S. 

Calibration and usc of apparatus 

3. To study the process of sublimation of camphor and phthalic acid. 

Preparation of solutions of different Molarity/Normality. 
Paper chromatographic separation of Cu² and Cd² ions. 

Practicals: 

To prepare a pure sample p-Bromoacetanilide from acetanilide. 
To estimate Zn and Mg ions using standardized EDTA solution by 
Complexometric titrations. 
Determination of surface tension of a liquid using thc drop numbcr 
method. 

7. Determination of surfacc tension of a liquid using the drop weight method. 
Determination of the viscosity of a liquid using Ostwald's viscometer. 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 75 (External: 50 + Internal: 25) 

Internal Assessment: 25 Marks 

|External Assessmcnt: 50 Marks (02 Hours) 

Internal Assessment: 05 Marks 

External Assessment: 20 Marks (03 |lours) 

Class Participation: 05 Marks 
Seminar/Presentation/ Assignment: 05 
Marks 

• Mid Term Exam: IS Marks 

Practical Exam: Total Marks: 25 (External: 20 + Internal: 05) 

End Term Exam: 50 Marks 

• Class Participation: 05 MarkS 
• End Tcrm Practical Exam: I0 Marks 

• Lab record: 05 Marks 

30 

• Viva Voce: 0$ Marks 



Instructions for End-Term Theory Exam: 
The Examiner is requested tO set nine questions in total, selecting two qucstions from each section. Question-l will bea compulsory question consisting short answer typc questions covering all the units of the syllabus. All questions should carry cqual marks. 
RECOMIMENDED BOOKS 

1. Atkins, P., & de Paula, J. (2018). Physical chemistry (|1th ed.). Oxford University Press. 
2. 
3. 

Lee, J. D. (2010). Concise inorganic chemistry (5th ed.). Wiley India. Huheey, J. E., Keiter, E. A., & Keiter, R. L. (2006). Inorganic chemistry: Principles of structure and reactivity (4th cd.). Pcarson Education. 4. Morrison, R. T., & Boyd, R. N. (2011). Organic chemistry (7th ed.). Pearson Education. 
5. Solomons, T. W. G., Fryhle, C. B., & Snyder, S. A. (2016). Organic chemistry (12th ed.). Wiley. 
6. Clayden, J., Grecves, N., & Warren, S. (2012). Organic chenmistrv (2nd ed.). Oxford University Press. 
7. Puri, B. R., Sharma, L. R., & Pathania, M. S. (2017), Principles ofphysical chemistry (47th cd.). Vishal Publishing Co. 
8. Laidler, K. J. (1987). Chemical kinetics (3rd ed.). Harper & Row. 9. McQuarrie, D. A., & Simon, J. D. (1997). Physical chemistrv: A molecular approach. University Science Books. 
10. Vogel, A. I., Jeffery, G. H., Bassett, J., Mendham, J., & Denney, R. C. (1989). Vogel 's textbook ofquantitative chenical analysis (5th ed.). Longman. |1. Yadav, J. B. (2013). Advanced practical physical chemistry. Krishna Prakashan Media. 
12. Rao, C. N. R. & Agarwala, U. C. (1988). Experiments in physical chemistry. Wiley Eastern. 
13. Kumari, R., & Anand, A. (2018). Physical chemistry laboratory manual: An interdisciplinary approach. 1.K. International Publishing House. 



Subject- Chemistry 
(To be Effective from Session 2026-27) 
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COURSE DETAILS: 

Course Titlr 

ScmcstlT 

CourSl' Codr 

Courw ID 

Level of Course 

Total Cn•dits 

Total Marks 

Marks Distribution 

[ Chcm;SI ry-11

Semester-II 

260/CHEP/CC/201 

CC- \2

IU0-199 

04 (Lecture: 03, Tutorial: 0, Practical: 01) 

Theory External: 50 
Practical External: 20 

Theory Internal: 25 
Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Weck: 5 
1.cctun·s (I.) Hours per Weck: 1 

COURSE OBJECTIVES . . 

Pract�cal (P) Hours J!er:._ Weck: 2_ 

• To develop an understanding or advanced chemical bond in!! concepts. including
mct;:lllic bonding. intermolecular forces, ,met ionic bonding with polarization cflects.

• To i.ntroducc the preparation. properties. and reaction 111echa11isrns ol'hyclrocarbons
(�ilkancs, alkcn..:s, and alkyn..:s).

• To explain the kinetic theory or gases and th1.: b..:havior or itkal and real gases. along
with th..: physiL:al properties or liquids.

• ·1 u pro\'ide l"und:1mental knowledge ol'sulid-stntc chemistry. including crystal
structures, X-ray diffraction. and defects in solids.

• To ckvclop practical skills in organic syn1h..::--is. qualitative a11alysis. and qua11titativc
\ tdumetric analysis using standard laboratory t..:chniqu..:s.

COIIHSI-: OIJTCOMES 

• 1\nalv1c J11f 1:r1:n11_yp1::-- or clt-:lllical bond,n '. including 1n1:1;tllic lrnnding.
111Id"niukculiir fon.:1.:�. ,md 1u11Ic bum.Jing. and c>.pla1n pula1'1/.ation effects using
F..iJ.in's ruk�.

• /\pply co11c1..·pIs or organic chemistry to explain Ih..: pr..:par.t1ion, mechanisms. and
n:al:"tivity of alkanes, .tlkcncs, and alkync�.

• /\pp�y ki1u:1ic thcnry 10 L'Valuatc gaseous behavior and airnly1.c physical prnpcrties l)f
l1q111ds such ,l.\ ,ml;1vc t1..·I1:--I0I1 w1d vi�Cl>�1ty under varying 1..'l>nditill11s.



mlerpret crystal structurcs and solid-state propertics using 
concepts o! unit ells, X 

ray dillraction, lattice energy, and crystal delccts. 
P'ertorm laboratory experiments involving organic synthesis. 

detection of elements, 
and redox titrations, and analyze results to determine composition and purity 

ot 
chemical substances. 

DETAILED CONTENT OF COURSE: 

Unit 

Theory Syllabus: Total Contact Hours: 45 

I Chemical Bonding: II 
Metalli Bonding: conductors, semiconductors, and insulators: Weak 

forees: 

Topies 

Van der Waals forees, ion-dipole forces, dipole-dipole interactions, induced 
dipole interactions, instantaneous dipole-induced dipole interactions, 
hydrogen bonding. 
lonie Bonding: Lattice energy, Born-Haber cycle, solvation energy. and 
ionic radii Covalent character in ionic compounds, polarizing power and 
polarizability. Fajan's rules and consequences of polarization. 

II Hvdrocarbons: 
AIkanes: General introduction alkanes, general methods of preparation: 
Wurtz rcaction, Kolbe rcaction, Corey-Housc rcaction and decarboxylation 
of carboxylic acids, Rcactivity and Mcchanisms: Frcc radical substitutions, 
halogenation: relative reactivily and selectivity. 
AIkenes: Synthesis, Saytzeff and Hoffmann elimination. Reactions of 
alkenes: Electrophilic additions their mechanisms (Markownikov/ Anti 
Markownikov addition), mechanism of oxymercuration-demercuration, 

hydroboration- oxidation, ozonolysis, reduction (catalytic and chemical). 
syn and anti- hydroxylation (oxidation). 
Alkynes: General methods of preparation. reactions of alkynes: acidity, 
electrophilic and nucleophilic additions. 

Gaseous and Liquid State 
Kineic nolecular model of a gas; collision frequency; colision diameter; 
mean free path and viscosity of gases; Maxwell-Boltzmann distribution: 
molccular velocities. law ol cquipartition of energy, molecular basis of 
hcat capacilies; ldcal gascs, and deviations rom idcal gas behaviour, van 
der Waals cquation of state. eritical state, law of corresponding states. 
Physical properties of Liquid, vapour pressure, surtace tension and 
VIScOSIly and tlher applications; ellect of concentration of solutes on 
surlaee lension and \iscosily: ellet of temperature on viscosity and 
suilace lension of liquid 

Contact 
Hours 

11 

12 



Solid State 
Unit Cells, Miller indices, crystal systems and Bravais Lattices, 
elementary applications of vectors to crystal systems; X-ray diffraction, 
Bragg's Law, Structurc of NaCl, CsCl, and KCI:Closc packing in mctals 
and metal compounds, semiconductors, insulators; Defects in crystals, 
stochionmetric defects; Non stochiometric defects; lattice energy; 
İsomorplhism. 

1. Preparation of lodoform from Acetone. 
2. Detcction of cxtra clements (N, S, CI, Br, I) in organic compounds 

(containing upto two extra elements). 

Practical's: 

3. Preparation of Dibenzalacetone from acetone and benzaldehyde. 
4. To prepare 2.4-DNP derivative of Benzophenone/Acetophenone. 
5. To determine the percentage purity of the given sample of Mohr's 

salt, 22 gm of which are dissolved per litre of the given solution. 
Provided N/20 Potassium permanganate solution. 

6. To determine the percentage of the Ferrous ions in a given sample 
of Mohr's salt, 20 gm of which arc dissolvcd pcr litre of thc given 
solution. Provided N/20 Potassium pcrmanganate solution. 

7. To determine the number of molecules of water of crystallization in 
the given sample of Oxalic Acid. Provided N/20 Potassium 
permanganate solution. 

8. To determine the percentage of Fe (II) ions in the given sample of 
Mohr's salt by titrating it with KCr:0; using (diphenylamine N 
phenyl anthranilic acid) as indicator. 

9 To determine the value of x in the given sample of Mohr's salt, 
19.5 gm of which have been dissolved per litre of the water, by 
litrating it with N/20 K:Cr:O 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 75 (External: 50 + lnternal: 25) 

Internal Asscssment: 25 Marks 

External Assessment: 50 Marks 
(02 Tlours) 

• Class Participation: 05 Marks 
• Scminar/Prescntation/ Assignment: 05 Marks 

• Mid Tlern Exam: 15 Marks 

• End Ternm Exam: 50 Marks 

Practical Exam: Total Marks: 25 (External: 20 + Internal: 05) 

11 

30 



Internal Assessment: 05 Marks 
External Assessment: 20 Marks 

(03 Hours) 

Instruction for End-Term Theory Exam: 

RECOMMENDED BOOKS 

Class Participation: 05 Marks 

The Examiner is requested to set nine questions in total, selecting two questions from 
cach secion. Question-1 will be a compulsory question consisting short answer type 
questions covering all the units of the syllabus. All qucstions should carry equal marks. 

• End Term Practical Exam: 10 Marks 
Lab record: 05 Marks 

Press. 

Viva Voce: 05 Marks 

1. Atkins, P., & de Paula, J. (2018). Physical chemistry (1 Ith ed.). Oxford University 

5 

2. Levine. I. N. (2014). Physical chemistry (6th ed.). McGraw-Hill Education. 
3. Lee, J.D. (2010). Concise inorganic chemistry (5th ed.). Wiley lndia. 
4. Huheey. J. E., Keiter. E. A., & Keiter. R. L. (2006). Inorganic chemistry: Principles 

of structure and reactivity (4th ed.). Pearson Education. 
Morrison, R. T., & Boyd, R. N. (2011). Organic chemistry (7th ed.). Pearson 

Education. 
6. Clayden, J., Greeves, N., & Warren, S. (2012). Organic chenisty (2nd ed.). Oxford 

University Press. 
7. Puri, B. R.. Sharma, L. R., & Pathania, M. S. (2017). Principles of physical chemistry 

(47th ed.). Vishal Publishing Co. 
8. Bahl, B. S., Tuli, G. D., & Bahl, A. (2016). Essentials ofphysical chemistry. S. Chand 

Publishing. 
9, Madan, R. L. (2014). Physical chemistry. S. Chand Publishing. 
10. Gurdeep, R. (2014). Advanced physical chemistry. Pragati Prakashan. 
|1. Singh, J. (2013). Organic chemistry. Pragati Prakashan. 
12. Finar, I. L. (2011). Organic chemistry (Vols. 1-2). Pearson Education. 
13. Vogel, A. I., Jeffery, G. H., Bassett, J., Mendham, J., & Denney, R. C. (1989). 

Vogel 's textbook of quantitative chemical analysis (5th ed.). Longman. 
14. Yadav, J. B. (2013). Advanced practical phısical chemistry. Krishna Prakashan 

Media. 
15. Rao, C. N. R., & Agarwala, U. C. (I988). Eyperiments in phvsical chemistry. Wiley 

Lastern. 
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