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Kurukshetra University Kurukshetra
Scheme and Syllabi for Under-Graduate Programme
Under (Multiple Entry-Exit, Internship and CBCS-LOCF) in accordance to NEP-2020 (I & II Semester) Course (Chemistry) w.e.f 2022-2023  
(Ist Semester)
	Paper No.
	Code No.
	Nomenclature
	Internal Assessment (IA) Marks
	External Marks (EM)
	Total Marks
	Credit
	Exam Hours

	I
	BCH-N101
	Chemistry-I (Inorganic Chemistry-Th )
	17
	17
	34
	1.4
	3.0

	II
	BCH-N102
	Chemistry-II (Physical Chemistry-Th )
	17
	17
	34
	1.4
	3.0

	III
	BCH-N103
	Chemistry-III (Organic Chemistry-Th)
	16
	16
	32
	1.2
	3.0

	IV
	BCH-N104
	Chemistry Practical -I
	25
	25
	50
	2.0
	3.0


(IInd Semester)

	Paper No.
	Code No.
	Nomenclature
	Internal Assessment (IA) Marks
	External Marks (EM)
	Total Marks
	Credit
	Exam Hours

	I
	BCH-N201
	Chemistry-I (Inorganic Chemistry-Th )
	17
	17
	34
	1.4
	3.0

	II
	BCH-N202
	Chemistry-II (Physical Chemistry-Th )
	16
	16
	32
	1.2
	3.0

	III
	BCH-N203
	Chemistry-III (Organic Chemistry-Th)
	17
	17
	34
	1.4
	3.0

	IV
	BCH-N204
	Chemistry Practical -II
	25
	25
	50
	2.0
	3.0


Program Outcomes (PO) for Under Graduate Programme in the Faculty of Sciences, Kurukshetra University, Kurukshetra

	PO1
	Knowledge
	Capable of demonstrating comprehensive disciplinary knowledge gained during course of study

	PO2
	Communication
	Ability to communicate effectively on general and scientific topics with the scientific community and with society at large

	PO3
	Problem Solving
	Capability of applying knowledge to solve scientific and other problems

	PO4
	Individual and Team Work
	Capable to learn and work effectively as an individual , and as a member or leader in diverse teams, multidisciplinary settings

	PO5
	Investigation of Problems
	Ability of critical thinking, analytical reasoning and research based knowledge including design of experiments, analysis and interpretation of data to provide conclusions

	PO6
	Modern Tool usage
	Ability to use and learn techniques, skills and modern tools for scientific practices

	PO7
	Science and Society
	Ability to apply reasoning to assess the different issues related to society and the consequent responsibilities relevant to the professional scientific practices

	PO8
	Life-Long Learning
	Aptitude to apply knowledge and skills that are necessary for participating in learning activities throughout life

	PO9
	Environment and Sustainability
	Ability to design and develop modern systems which are environmentally sensitive and to understand the importance of sustainable development 

	PO10
	Ethics
	Apply ethical principles and professional responsibilities in scientific practices

	PO11
	Project Management
	Ability to demonstrate knowledge and understanding of the scientific principles and apply these  to manage projects


PROGRAMME SPECIFIC OUTCOMES

PSO1 Acquire good knowledge about the fundamentals and applications of chemical and scientific theories.

PSO2 All branches of Science and Technology are related to Chemistry.

PSO3 Easily assess the properties of all elements discovered.

PSO4 Will become familiar with the different branches of chemistry like analytical, physical, organic, inorganic, environmental and polymer.

PSO5 Will help in understanding the causes of environmental pollution and can open up new methods to control environmental pollution.

PSO6 Will develop analytical skills and problem-solving skills requiring application of chemical principles.

PSO7 Have the ability to synthesize, separate and characterize compounds using laboratory and instrumentation techniques.

Ist Year (Ist Semester)

Paper-I (BCH-N101) Chemistry-I Inorganic Chemistry (Theory)

Credit : 1.4
Total Marks =34
Time:  3.0 Hrs.                                                                                                  (IA-17 M + EM-17 M)

Note: Seven questions will be set. Q.No.1, based on whole syllabus, is compulsory. There will be three questions from section A and three from section B. Candidates will be required to attempt five questions in all. Question no.1 carry5 marks and all questions in Section A & B  carry 3 marks each.
Section – A (11 hrs.)

Atomic Structure
Idea of de Broglie matter waves, Heinsenberg’s uncertainty principle, atomic orbitals, quantum numbers, radial and angular wave functions, normal and orthogonal wave functions, significance of Ψ and Ψ2, probability distribution curves, shapes of s, p, d, f orbitals, Aufbau and Pauli exclusion principles, Hund’s multiplicity rules, Electronic configuration of elements, effective nuclear charge, Slater’s rules.

Periodic table and atomic properties
Classification of periodic table into s, p, d, f blocks, atomic and ionic radii, ionisation energy, electron affinity and electronegativity definition, methods of determination or evaluation, trend in periodic table (in s and p-block elements), Pauling , Mulliken, Allred Rachow and Mulliken Jaffe’s electronegativity scale, Sanderson’s electron density ratio.
Section – B (10 hrs.)

Covalent Bond
Valence bond theory (Heitler-London and Pauling approach) and its limitation, directional characteristics of covalent bond, various type of hybridisation and shapes of simple inorganic molecules and ions (BeF2, BF3, CH4, PF5, SF6, IF7, SO4-2, ClO4-1, NO3-1) valence shell electron pair repulsion (VSEPR) theory to NH3, H3O+, SF4, ClF3, H2O, SnCl2, ClO3-1 and  ICl2-1. Molecular orbital theory of homonuclear (N2, O2) heteronuclear (CO and NO) diatomic molecules and ions, bond energy, bond angle, bond length and dipole moments, percentage ionic character from dipole moment and electronegativity difference.

Ionic Solids
Ionic structures (NaCl, CsCl, ZnS (Zinc blende), CaF2) size effects, radius ratio rule and its limitations, Madelung constant, Stoichiometric and Non stoichiometric defects in crystals, Lattice energy (mathematical derivation excluded) and Born-Haber cycle, Solvation energy and its relation with solubility of Ionic solids, Polarizing power and Polarisability of ions, Fajan’s rule. 
Course Outcomes:
CO1: 
To study and explain the Radial and angular nodes, Schrodinger equation, quantum numbers and their significance in describing shapes of s,p and d orbitals.

CO2: 
Able to understand the classification of periodic table and its related properties.
CO3:
To apply VSEPR theory in explaining shapes of some inorganic molecules/ions and ionic character of covalent bonds in molecules.

CO4: 
To learn about the structure of ionic solids as lattice, its defects, lattice energy, solvation energy and polarisability of ions.

Mapping of CO with PO’s and PSO’s


Paper No. CHEM-101

	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	S
	S
	M
	M
	S
	S
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO2
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO4
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Reference Books:
· Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.
· Cotton, F.A., Wilkinson, G. &Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.
· Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic Chemistry, John Wiley & Sons.
· Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry:Principles of Structure and Reactivity, Pearson Education India, 2006.
· Pradeep’s inorganic chemistry, Volume I.
· R Chand, inorganic chemistry, Volume I.
· Modern publications,inorganic chemistry, Volume I.
Ist Year (Ist Semester)

Paper-II (BCH-N102) Chemistry-II Physical Chemistry (Theory)
Credit : 1.4
Total Marks =34

Time:  3.0 Hrs.                                                                                                  (IA-17 M + EM-17 M)

Note: Seven questions will be set. Q.No.1, based on whole syllabus, is compulsory. There will be three questions from section A and three from section B. Candidates will be required to attempt five questions in all. Question no.1 carry5 marks and all questions in Section A & B  carry 3 marks each.
Section–A (11 hrs.) 

Gaseous States









Kinetic Molecular Theory of Gases, Maxwell’s distribution of velocities and energies (derivation excluded) Calculation of root mean square velocity, average velocity and most probable velocity.  Collision diameter, collision number, collision frequency and mean free path (Derivations excluded), Deviation of Real gases from ideal behavior, Derivation of Van der Waal’s Equation of State, its application in the calculation of Boyle’s temperature (compression factor)

Critical Phenomenon
Critical temperature, critical pressure, critical volume and their determination.  PV isotherms of real gases, continuity of states, the isotherms of Van der Waal’s equation, relationship between critical constants and Van der Waal’s constants.  Critical compressibility factor. The Law of corresponding states.  
Section-B (10hrs.)
Liquid States









Structure of liquids, Properties of liquids – surface tension, refractive index, viscosity, vapour pressure and optical rotation.
Solid State

Classification of solids, Law of constancy of interfacial angles, law of rational indices, Miller indices, elementary ideas of symmetry and symmetry elements, seven crystal systems and fourteen Bravais lattices; X-ray diffraction, Bragg’s law, a simple account of Laue method, rotating crystal method and powder pattern method.

Course Outcomes:

CO1: 
To understand the behavior of ideal and real gases and their corresponding phenomenon and variables. 
CO2: 
To understand the Maxwell distribution law for gaseous molecules and measure its different type of velocities corresponding to temperature. 

CO3: 
To study the Physical properties of liquids like surface tension, viscosity and their measurements.
CO4: 
To understand the morphology of crystalline solids and have knowledge about various types of symmetries present in different solids also able to describe X-rays diffraction and Bragg’s law.
Mapping of CO with PO’s and PSO’s


Paper No. CHEM-102
	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO2
	S
	S
	S
	S
	S
	S
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO4
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Reference Books:
· Barrow, G.M. Physical Chemistry Tata McGraw‐Hill (2007).

· Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004).

· B. R. Puri, Madan S. Pathania , L. R. Sharma Principles of Physical Chemistry, 48th Ed.,  Vishal Publications.
· Peter Atkins , Julio de Paula , James Keeler  Atkins' Physical Chemistry, Oxford University Press.

Ist Year (Ist Semester) 

Paper-III (BCH-N103) Chemistry-III Organic Chemistry (Theory)
Credit : 1.2
Total Marks =32

Time:  3.0 Hrs.                                                                                                  (IA-16 M + EM-16 M)








Note: Seven questions will be set. Q.No.1, based on whole syllabus, is compulsory. There will be three questions from section A and three from section B. Candidates will be required to attempt five questions in all. Question no.1 carry4marks and all questions in Section A & B  carry 3 marks each.
Section-A (09 hrs.) 

Structure and Bonding







Localized and delocalized chemical bond, Van der Waal’s interactions, resonance: conditions, resonance effect and its applications, hyperconjugation, inductive effect, Electromeric effect & their comparison.

Stereochemistry of Organic Compounds


      

Concept of isomerism. Types of isomerism.

Optical isomerism ( elements of symmetry, molecular chirality, enantiomers, stereogenic centre, optical activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centres, diastereomers, threo and erythro diastereomers, meso compounds, resolution of enantiomers, inversion, retention and racemization.

Relative and absolute configuration, sequence rules, R & S systems of nomenclature.

Geometric isomerism ( determination of configuration of geometric isomers. E & Z system of nomenclature, 

Conformational isomerism ( conformational analysis of ethane and n-butane, conformations of cyclohexane, axial and equatorial bonds. Newman projection and Sawhorse formulae, Difference between configuration and conformation.

Section-B (09hrs.)
Mechanism of Organic Reactions



       

Curved arrow notation, drawing electron movements with arrows, half-headed and double-headed arrows, homolytic and heterolytic bond breaking. Types of reagents – electrophiles and nucleophiles. Types of organic reactions. 

Reactive intermediates(carbocations, carbanions, free radicals, carbenes,(formation, structure & stability).
Alkanes and Cycloalkanes





       

IUPAC nomenclature of branched and unbranched alkanes, classification of carbon atoms in alkanes. Isomerism in alkanes, sources, methods of formation: Wurtz reaction, Kolbe reaction, Corey-House reaction and decarboxylation of carboxylic acids, physical properties.

Mechanism of free radical halogenation of alkanes: reactivity and selectivity.

Cycloalkanes(nomenclature, synthesis of cycloalkanes and their derivatives –photochemical (2+2) cycloaddition reactions, , dehalogenation of (,(-dihalides, , pyrolysis of calcium or barium salts of dicarboxylic acids, Baeyer's strain theory and its limitations., theory of strainless rings. 

Course Outcomes:

CO1:   Have sound knowledge of the basic organic chemistry like electron displacement effects with suitable examples.

CO2: 
Get information about the types of structural and stereoisomers, optical isomerism, and different nomenclature like D/L, RS, cis/trans, E/Z etc. of various organic compounds.

CO3: 
To understand the various types of reactions and reactive intermediates.
CO4: 
Learn nomenclature of various type of alkanes and cycloalkanes, preparation and their
chemical reactions.

Mapping of CO with PO’s and PSO’s


Paper No. CHEM-103

	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	M
	S
	M
	W
	S
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S

	CO2
	S
	S
	S
	M
	S
	S
	W
	S
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	M
	S
	M
	W
	S
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S

	CO4
	S
	S
	S
	M
	S
	M
	W
	S
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Reference Books:

· Graham Solomon, T.W., Fryhle, C.B. &Dnyder, S.A. Organic Chemistry, John Wiley & Sons (2014).
· McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 2013.
· Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi (1988).
· Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hill education, 2000.
· Finar, I.L. Organic Chemistry (Vol. I & II), E.L.B.S.
· Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.
· Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
· Pradeep’s organic chemistry, Volume I, II
· R Chand, organic chemistry, Volume I,II
· Modern publications, organic chemistry, Volume I,II
· New Age International (P) Ltd, Publishers, Volume I,II.
                 Ist Year (Ist Semester)

Paper-IV (BCH-N104)   Chemistry Practical-I)
Credit : 2.0








Total Marks =50

Time:  3.0 Hrs.                                                                                               (IA-25 M + EM-25 M)
Volumetric Analysis

1.
Preparation of reference solutions.

2.
Redox titrations: Determination of Fe2+, C2O42- (using KMnO4 , K2Cr2O7)

3.
Iodometric titrations: Determination of Cu2+ (using standard hypo solution).

4.
Complexometric titrations: Determination of Mg2+, Zn2+ by EDTA.

5.
To determine the surface tension of at least two liquids using a stalagmometer by drop no. and drop weight methods (Use of organic solvents excluded).

6.
To study the effect of surfactant on surface tension of water.

7.
To determine the viscosity of at least two liquids by using Ostwald’s viscometer (Use of organic solvents excluded).

8.
To determine the specific refractivity of at least two liquids.

Course Outcomes:

CO1: 
To gain knowledge about Preparation of standard solutions used in the lab.

CO2: 
Know about Redox , iodometric titrations and complexometric titrations.

CO3: 
To study the concept of surface tension and its determination by various methods.

CO4: 
To know about viscosity and its measurements by using Ostwald’s viscometer.

Mapping of CO with PO’s and PSO’s


Paper No. CHEM-104 (Practical)

	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S

	CO2
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S

	CO3
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S

	CO4
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Scheme of Practical Examination

Duration: 3 Hrs. 

Distribution of Marks: 

1. Experiment 1 
=
10 Marks

2. Experiment 2

=
10 Marks

3. Viva-Voce

= 
05 Mark
 Ist Year (IInd Semester)

Paper-I (BCH-N201) Chemistry-I Inorganic Chemistry (Theory)

Credit : 1.4








Total Marks =34

Time:  3.0 Hrs.                                                                                              (IA-17 M+ EM-17 M)
Note: Seven questions will be set. Q.No.1, based on whole syllabus, is compulsory. There will be three questions from section A and three from section B. Candidates will be required to attempt five questions in all. Question no.1 carry5 marks and all questions in Section A & B  carry 3 marks each.
Section – A (11 hrs)

Hydrogen Bonding and Van der Waals forces
Hydrogen Bonding–Definition, types, effects of hydrogen bonding on properties of substances, application

Brief discussion of various types of Van der Waals forces.
Metallic Bond and semiconductors
Metallic bond–Qualitative idea of valence bond and Band theories of metallic bond (conductors, semiconductors, insulators).
Semiconductors – Introduction, types and applications.
s-Block elements
Comparative study of the elements including diagonal relationship, Anomalous behaviour of Lithium and Beryllium compared to other elements in the same group, salient features of hydrides, oxides, halides, hydroxides    ( methods of preparation excluded), behaviour of solution in liquid NH3.

Chemistry of Noble Gases
General physical properties, low chemical reactivity, chemistry of xenon, structure and bonding in fluorides, oxides and oxyfluorides of xenon.
Section – B (10 hrs)

p-Block elements:

Electronic configuration, atomic and ionic size, metallic character, melting point, ionization energy, electron affinity, electronegativity, inert pair effect and diagonal relationship.

Boron family ( 13th group):

Diborane: Preparation, properties and structure ( as an example of electron deficient compound and multicenter bonding), Borazine chemical properties and structure, relative strength of Trihalide of Boron as lewis acids, structure of aluminium(III) chloride.

Carbon family and  Nitrogen family ( 14th  and  15th group):

Catenation, Carbides, fluoro carbons, silicates (structural aspects).

Oxides: Structure of oxides of nitrogen and phosphorus, Oxyacids : Structure and relative acid strength of oxy acids of nitrogen and phosphorus, structure of white and Red phosphorus.
Oxygen family ( 16th group):

Oxy acids of sulphur – structure and acidic strength, Hydrogen Peroxide – properties and uses.
Halogen family ( 17th group):

Interhalogen compounds (their properties and structures), Hydra and oxy acids of chlorine – structure and comparison of acid strength, cationic nature of Iodine.
Course Outcomes :

CO1: 
To know the concept and able to explain types and effect of hydrogen bonding, van der waals forces, and theories of metallic bonds with reference to conductors and their applications.
CO2: 
To know about the diagonal relationship among s-block elements, and learn about chemistry of noble gases.
CO3: 
To know about the physical and chemical properties of p-block elements.
CO4: 
To understand the different structural and chemical properties related to group 13-17th elements of periodic table.

Mapping of CO with PO’s and PSO’s


Paper No. CHEM-201

	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	S
	S
	S
	M
	S
	S
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO2
	S
	S
	S
	S
	S
	M
	S
	S
	S
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	S
	S
	S
	S
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO4
	S
	S
	S
	S
	S
	M
	S
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Reference readings 

· Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.
· Cotton, F.A., Wilkinson, G. &Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.
· Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic Chemistry, John Wiley & Sons.
· Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry:Principles of Structure and Reactivity, Pearson Education India, 2006.
· Pradeep’s inorganic chemistry, Volume I.
· R Chand, inorganic chemistry, Volume I.
· Modern publications,inorganic chemistry, Volume I.
Ist Year (IInd Semester)

Paper-II (BCH-N202) Chemistry-II Physical Chemistry  (Theory)

Credit : 1.2








Total Marks =32

Time:  3.0 Hrs.                                                                                            (IA-16 M + EM-16 M)





Note: Seven questions will be set. Q.No.1, based on whole syllabus, is compulsory. There will be three questions from section A and three from section B. Candidates will be required to attempt five questions in all. Question no.1 carry4marks and all questions in Section A & B  carry 3 marks each.
Section–A (09 hrs) 

Kinetics

Rate of reaction, rate equation and its types, factors influencing the rate of a reaction – concentration, temperature, pressure, solvent, light, catalyst.  Order of a reaction, integrated rate expression for zero order, first order, second and third order reactions. Half life period of a reaction. Effect of temperature on the rate of reaction – Arrhenius equation. Theories of reaction rate – Simple collision theory for unimolecular collision. Transition state theory of bimolecular reactions.

Section-B (09 hrs.) 
Electrochemistry

Electrolytic conduction, factors affecting electrolytic conduction, specific conductance, molar conductance,equivalent conductance and relation among them,  their variation with concentration.  Arrhenius theory of ionization, Ostwald’s Dilution Law.  Debye- Huckel – Onsager’s equation for strong electrolytes (elementary treatment only), Application of Kohlrausch’s Law in calculation of conductance of weak electrolytes at infinite dilution.  Applications of conductivity measurements: determination of degree of dissociation, determination of Ka of acids determination of solubility product of sparingly soluble salts, conductometric titrations. Concepts of pH and pKa, Buffer solution, Buffer action, Henderson – Hazel equation, Buffer mechanism of buffer action.

Course Outcomes:
CO1: 
To have the knowledge about the concepts of rates of chemical reactions and its applications in derivation of reactions of various orders and half-life

CO2: 
To understand the theories of reaction rate.

CO3:
To understand the electrolytic conduction, its factors and different theories like Arrhenius theory, Ostwald’s dilution law.
CO4: 
To understand the application of Kohlrausch’s Law, conductivity measurements (Determination of degree of dissociation along with concept of pH and pK)

Mapping of CO with PO’s and PSO’s


Paper No CHEM-202
	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO2
	S
	S
	S
	S
	S
	S
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S

	CO4
	S
	S
	S
	S
	S
	M
	M
	S
	M
	S
	S
	S
	S
	S
	S
	M
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Reference Books:
· Barrow, G.M. Physical Chemistry Tata McGraw‐Hill (2007).
· Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004).

· B. R. Puri, Madan S. Pathania , L. R. SharmaPrinciples of Physical Chemistry  Vishal Publications.
· Peter Atkins , Julio de Paula , James Keeler  Atkins' Physical Chemistry, Oxford University Press.

· K.J. Laidler, Chemical Kinetics, Perason.

 Ist Year (IInd Semester)

Paper-III (BCH-N203) Chemistry-III Organic Chemistry (Theory)

Credit : 1.4








Total Marks =34

Time:  3.0 Hrs.                                                                                           (IA-17 M + EM-17 M)









Note: Seven questions will be set. Q.No.1, based on whole syllabus, is compulsory. There will be three questions from section A and three from section B. Candidates will be required to attempt five questions in all. Question no.1 carry5 marks and all questions in Section A & B  carry 3 marks each.
Section-A (11 hrs.)

Alkenes







              

Nomenclature of alkenes,  mechanisms of dehydration of alcohols and dehydrohalogenation of alkyl halide. The Saytzeff rule, Hofmann elimination, physical properties and relative stabilities of  alkenes.

Chemical reactions of alkenes(mechanisms involved in hydrogenation, electrophilic and free radical additions, Markownikoff’s rule, hydroboration–oxidation, oxymercuration-reduction, ozonolysis, hydration, hydroxylation and oxidation with KMnO4.

Arenes and Aromaticity


      
Nomenclature of benzene derivatives: Aromatic nucleus and side chain. 

Aromaticity: the Huckel rule, aromatic ions, annulenes up to 10 carbon atoms, aromatic, anti-aromatic and non-aromatic compounds.

Aromatic electrophilic substitution ( general pattern of the mechanism, mechansim of nitration, halogenation, sulphonation, and Friedel-Crafts reaction. Energy profile diagrams. Activating , deactivating substituents and orientation.  

Section-B (10 hrs.)
Dienes and Alkynes



      

 

Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes. Structure of butadiene. Chemical reactions ( 1,2 and 1,4 additions (Electrophilic & free radical mechanism), Diels-Alder reaction, Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical reactions of alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions, hydroboration-oxidation of alkynes. 

Alkyl and Aryl Halides





       

Nomenclature and classes of alkyl halides, methods of formation, chemical reactions. Mechanisms and stereochemistry of nucleophilic substitution reactions of alkyl halides, SN2 and SN1 reactions with energy profile diagrams.

Methods of formation and reactions of aryl halides, The addition-elimination and the elimination-addition mechanisms of nucleophilic aromatic substitution reactions.

Relative reactivities of alkyl halides vs allyl, vinyl and aryl halides. 

CO1: 
To understand the concept of alkene, synthesis, chemical reactions along with their mechanism.

CO2: 
Know about Huckel’s rule of aromaticity and various methods of preparation of aromatic Hydrocarbons and their chemical reactions.

CO3: 
To understand the concept of dienes, alkynes,  their synthesis and chemical reactions along with their mechanism.

CO4:
To get the knowledge about the nomenclature of alky/aryl halides, synthesis and chemical properties.

Mapping of CO with PO’s and PSO’s


Paper No. CHEM-203
	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	M
	S
	M
	W
	M
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S

	CO2
	S
	S
	S
	M
	S
	M
	W
	M
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	M
	S
	M
	W
	M
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S

	CO4
	S
	S
	S
	M
	S
	M
	W
	M
	W
	W
	S
	S
	S
	S
	S
	M
	S
	S


S= STRONG, M= MEDIUM, W= WEAK

Reference Books:
· Graham Solomon, T.W., Fryhle, C.B. &Dnyder, S.A. Organic Chemistry, John Wiley & Sons (2014).
· McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 2013.
· Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi (1988).
· Finar, I.L. Organic Chemistry (Vol. I & II), E.L.B.S.
· Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.
· Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
· Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India Pvt. Ltd., New Delhi (2009).
· Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).
· Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985).
· Pradeep’s organic chemistry, Volume I & II.
· R Chand, organic chemistry, Volume I & II.
· Modern publications, organic chemistry, Volume I & II.
· New Age International (P) Ltd, Publishers, Volume I, II.
                                              Ist Year (IInd Semester)

Paper-IV (BCH-N204) Chemistry Practical-II)

Credit : 2.0







Total Marks =50

Time:  3.0 Hrs.                                                                               (IA-25 M+ EM-25 M)
1.
Preparation and purification through crystallization or distillation and ascertaining their purity through melting point or boiling point

(i)
Iodoform from ethanol (or acetone)

(ii)
m-Dinitrobenzene from nitrobenzene (use 1:2 conc. HNO3 -H2SO4  mixture if fuming HNO3 is not available)

iii) p-Bromoacetanilide from acetanilide

iv) Dibenzalacetone from acetone and benzaldehyde

v) 2,4-DNP derivative of Benzophenone/Acetophenone.

2.
To study the process of ( i) sublimation (ii) Crystallization of camphor and phthalic acid.

3.
Qualitative Analysis of any one of the following Inorganic cations and anions by paper chromatography (Pb2+, Cu2+, Ca2+, Ni2+, Cl-, Br-, I-, PO43-  and  NO3-).

Course Outcomes:

CO1: 
To learn about, how to Purify organic compounds by crystallisation(with alcohol and water), sublimation and distillation.

CO2: 
Able to prepare various organic compounds and also their derivatives.

CO3: 
To study the process of sublimation and crystallization of camphor and phthalic acid.

CO4: 
Able to analyze qualitatively inorganic cations and anions using paper chromatography.

Mapping of CO with PO’s and PSO’s


Paper No. CHEM-204 (Practical)
	Course Outcome
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5
	PSO6
	PSO7

	CO1
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S

	CO2
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S

	CO3
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S

	CO4
	S
	S
	S
	S
	S
	S
	W
	S
	M
	W
	S
	S
	S
	M
	S
	S
	S
	S


S= STRONG, M= MEDIUM,  W= WEAK

Scheme of Practical Examination

Duration: 3 Hrs. Distribution of Marks: 

1. Experiment 1 
=
10 Marks

2. Experiment 2

=
10 Marks

3. Viva-Voce

= 
05 Marks
Total marks in the subject of Chemistry for B.Sc. Semester I & II = 150+150= 300
17

