Semester-I
Course Name: Inorganic Chemistry-I
Course Code: BSCHCEMC101
	Course Type: Core(Theoretical)
	Course Details: CC-1
	L-T-P: 5-1-0

	Credit: 6
	Full Marks: 50
	CA Marks
	ESE Marks

	
	
	Practical
	Theoretical
	Practical
	Theoretical

	
	
	……
	10
	……
	40


Outcomes: 
Knowledge on the followings

1. Atomic theory and its evolution. 
2. Learning scientific theory of atoms, concept of wave function. 
3. Elements in periodic table; physical and chemical characteristics, periodicity. 
4. To predict the atomic structure, chemical bonding, and molecular geometry based on accepted models. 
5. To understand atomic theory of matter, composition of atom. 
6. Identity of given element, relative size, charges of proton, neutron and electrons, and their assembly to form different atoms. 
7. Defining isotopes, isobar and isotone. 
8. Physical and chemical characteristics of elements in various groups and periods according to ionic size, charge, etc. and position in periodic table. 
9. Characterize bonding between atoms, molecules, interaction and energetics, hybridization and shapes of atomic, molecular orbitals, bond parameters, bond- distances and energies.

10. Valence bond theory incorporating concepts of hybridization predicting geometry of molecules. 11. Importance of hydrogen bonding, metallic bonding.

Syllabus

Atomic Structure: (10 classes of 60 minutes each) 
Bohr’s theory, its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de’ Broglie equation, Heisenberg’s Uncertainty Principle and its significance, Schrödinger’s wave equation, significance of ψ and ψ2. Quantum numbers and their significance.Normalized and orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for hydrogen atom. Radial and angular distribution curves. Shapes of s, p, d and f orbitals. Contour boundary and probability diagrams. Pauli’s Exclusion Principle, Hund’s rule of maximum multiplicity, Aufbau’s principle and its limitations, Variation of orbital energy with atomic number. Periodicity of Elements: (10 classes of 60 minutes each) s, p, d, f block elements, the long form of periodic table. Detailed discussion of the following properties of the elements, with reference to s and p-block. (a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear charge in periodic table. (b) Atomic radii (van’der Waals) (c) Ionic and crystal radii. (d) Covalent radii (octahedral and tetrahedral) (e) Ionization enthalpy, Successive ionization enthalpies and factors affecting ionization energy. Applications of ionization enthalpy. (f) Electron gain enthalpy, trends of electron gain enthalpy. (g)Electronegativity, Pauling, Mullikan, Allred Rachow scales, electronegativity and bond order, partial charge, hybridization, group electronegativity. Sanderson electron density ratio.
Chemical Bonding: (14 classes of 60 minutes each) 
(i) Ionic bond: General characteristics, types of ions, size effects, radius ratio rule and its limitations. Packing of ions in crystals.Born-Landé equation with derivation, expression for lattice energy.Madelung constant, Born-Haber cycle and its application, Solvation energy. (ii) Covalent bond: Lewis structure, Valence Shell Electron Pair Repulsion Theory (VSEPR), Shapes of simple molecules and ions containing lone-and bond-pairs of electrons multiple bonding, sigma and pi-bond approach, Valence Bond theory, (Heitler-London approach). Hybridization containing s, p and s, p, d atomic orbitals, shapes of hybrid orbitals, Bents rule, Resonance and resonance energy, Molecular orbital theory. Molecular orbital diagrams of simple homonuclear and heteronuclear diatomic molecules, MO diagrams of simple tri and tetra-atomic molecules, e.g., N2, O2, C2, B2, F2, CO, NO, and their ions; HCl, BeF2, CO2, HCHO, (idea of s-p mixing and orbital interaction to be given). Covalent character in ionic compounds, polarizing power and polarizability.Fajan rules, polarization. Ionic character in covalent compounds: Bond moment and dipole moment. ionic character from dipole moment and electronegativities. 
Metallic bonding and Weak chemical forces: (6 classes of 60 minutes each) 
(iii) Metallic Bond: Qualitative idea of free electron model, Semiconductors, Insulators. (iv) Weak Chemical Forces: van’der Waals, ion-dipole, dipole-dipole, induced dipole dipoleinduced dipole interactions, Lenard-Jones 6-12 formula, hydrogen bond, effects of hydrogen bonding on melting and boiling points, solubility, dissolution. 
Recommended Books/References: 
1.Lee, J. D. Concise Inorganic Chemistry, Wiley, 5th Edn .
2.Douglas, B.E., McDaniel, D.H., Alexander J.J., Concepts & Models of Inorganic Chemistry, (Third Edition) John Wiley & Sons,1999. 
3.Atkins, P. W. and DePaula, J. Physical Chemistry, Tenth Edition, Oxford University Press, 2014. 
4. Rodger, G. E. Inorganic and Solid State Chemistry, Cengage Learning, 2002.
Course Name: Organic Chemistry-I
Course Code: BSCHCEMC102
	Course Type: Core(Theoretical)
	Course Details: CC-1
	L-T-P: 5-1-0

	Credit: 6
	Full Marks: 50
	CA Marks
	ESE Marks

	
	
	Practical
	Theoretical
	Practical
	Theoretical

	
	
	……
	10
	……
	40


Outcomes:  

Knowledge on the followings

1. Basic of organic molecules, structure, bonding, reactivity and reaction mechanisms.

2. Stereochemistry of organic molecules – conformation and configuration, asymmetric

molecules and nomenclature.

3. Aromatic compounds and aromaticity, mechanism of aromatic reactions.

4. Understanding hybridization and geometry of atoms, 3-D structure of organic molecules,

identifying chiral centers.

5. Reactivity, stability of organic molecules, structure, stereochemistry.

6. Electrophile, nucleophiles, free radicals, electronegativity, resonance, and intermediates

along the reaction pathways.

7. Mechanism of organic reactions (effect of nucleophile/leaving group, solvent),

substitutionvs. elimination.

Syllabus

Basics of Organic Chemistry: (10 classes of 60 minutes each)

Organic Compounds: Classification, and Nomenclature, Hybridization, Shapes of molecules, Influence of hybridization on bond properties. Electronic Displacements: Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and their applications; Dipole moment;

Organic acids and bases; their relative strength.Homolytic and Heterolytic fission with suitable

examples. Curly arrow rules, formal charges; Electrophiles and Nucleophiles; Nucleophlicity and

basicity; Types, shape and relative stabilities of reaction intermediates (Carbocations, Carbanions,

Free radicals and Carbenes).

Organic reactions and their mechanism: Addition, Elimination and Substitution reactions.

Stereochemistry: (6 classes of 60 minutes duration each)

Concept of asymmetry, Fischer Projection, Newmann and Sawhorse projection formulae and

theirinterconversions; Geometrical isomerism: cis–trans and, syn-anti isomerism E/Z notations

with C.I.P rules. Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry,

Enantiomers, Molecules with two or more chiral-centres, Distereoisomers, meso structures,

Racemic mixtures, Relative and absolute configuration: D/L and R/S designations.

Chemistry of Aliphatic Hydrocarbons: (18 classes of 60 minutes duration each)

A. Carbon-Carbon sigma bonds

Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz- Fittig Reactions, Free

radical substitutions: Halogenation - relative reactivity and selectivity.

B. Carbon-Carbon pi-bonds

Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb

reactions. Saytzeff and Hofmann eliminations. Reactions of alkenes: Electrophilic additions their

mechanisms (Markownikoff/ Anti Markownikoff addition), mechanism of oxymercurationdemercuration,hydroboration- oxidation, ozonolysis, reduction (catalytic and chemical), syn andanti-hydroxylation (oxidation). 1, 2- and 1, 4- addition reactions in conjugated dienes and, Diels-Alder reaction; Allylic and benzylicbromination and mechanism, e.g. propene, 1-butene, toluene,ethyl benzene. Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions.

C. Cycloalkanes and Conformational Analysis

Cycloalkanes and stability, Baeyer strain theory, Conformation analysis, Energy diagrams of

cyclohexane: Chair, Boat and Twist boat forms.
D. Aromatic Hydrocarbons (6 classes of 60 minutes duration each)

Aromaticity: Huckel’s rule, aromatic character of arenes, cyclic carbocations/carbanions and

heterocyclic compounds with suitable examples. Electrophilic aromatic substitution:

halogenation, nitration, sulphonation and Friedel-Craft’s alkylation/acylation with their

mechanism. Directing effects of substituent groups.

Recommended Books/References:

1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, 6th Edn., Dorling Kindersley (India)

Pvt. Ltd. (Pearson Education).

2. Pine S. H. Organic Chemistry, Fifth Edition, McGraw Hill, (2007)

3. F. A. Carey, Organic Chemistry, Seventh Edition, Tata McGraw Hill (2008).

4. J. Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd Ed., (2012), Oxford

Universitiy Press.

5. F. A. Carey, R. J. Sundberg, Advanced Organic Chemistry, Part A: Structure and

mechanism, Kluwer Academic Publisher, (2000).
Course Name: Basics in Organic and Inorganic Chemistry
Course Code: BSCHCEMGE101
	Course Type: Core(Theoretical)
	Course Details: GE-1
	L-T-P: 5-1-0

	Credit: 6
	Full Marks: 50
	CA Marks
	ESE Marks

	
	
	Practical
	Theoretical
	Practical
	Theoretical

	
	
	……
	10
	……
	40


Outcomes:  

Knowledge on the followings

1. Atomic theory and its evolution. 

2. Learning scientific theory of atoms, concept of wave function. 

3. Elements in periodic table; physical and chemical characteristics, periodicity. 

4. To predict the atomic structure, chemical bonding, and molecular geometry based on accepted models. 

5. To understand atomic theory of matter, composition of atom. 

6. Identity of given element, relative size, charges of proton, neutron and electrons, and their assembly to form different atoms. 

7. Defining isotopes, isobar and isotone. 

8. Physical and chemical characteristics of elements in various groups and periods according to ionic size, charge, etc. and position in periodic table. 

9. Basic of organic molecules, structure, bonding, reactivity and reaction mechanisms.
10. Reactivity, stability of organic molecules, structure, stereochemistry.

11. Electrophile, nucleophiles, free radicals, electronegativity, resonance, and intermediates

along the reaction pathways.

12. Mechanism of organic reactions (effect of nucleophile/leaving group, solvent), substitution vs. elimination.

Syllabus

Atomic Structure (12 L)
Bohr’s theory: energy and radius calculations for H-like atoms, dual nature of matter and light, de Broglie’s relationship, Heisenberg’s uncertainty principle (qualitative), quantum numbers, Pauli exclusion principle, qualitative introduction of orbitals, shapes of orbitals, electron distribution of elements - Aufbau principle and Hund’s rule.
Radioactivity (8 L)

Theory of disintegration, rate constant, half life period (their interrelationship – deduction) idea of disintegration series, artificial transmutation and artificial radioactivity, uses and abuses of radioactivity.Stability of atomic nucleus, n/p ratio, mass defect, binding energy.

Periodic Table and Periodic Properties (10 L)

Periodic law, Periodic classification of elements on the basis of electron distribution, s-, p- and d-block elements, connection among valencies, electron distribution and positions of the elements in the long form of the periodic table. Periodic properties: atomic radii, ionic radii, covalent radii, ionisation energy, electron affinity, electronegativity and its different scales.

Functional Nature of Organic Compounds (3 L) 

Classification of organic compounds in termsof functional groups, their IUPAC nomenclature and valence bond structures.

Electron Displacement in Molecules (7 L)

Concept of Inductive effect, Electromeric effect, Hyperconjugation, Resonance, Steric Inhibition of ResonanceAromaticity and Tautomerism.

Introduction to Organic Reaction Mechanism(20 L)
Homolytic and heterolytic bond cleavage; Reaction intermediates: carbocation, carbanion, free radical (generation, shape, stability and reaction )

Classification of organic reactions (substitution, elimination, addition and rearrangement) and reagent types (electrophiles, nucleophiles, acids and bases), Ideas of organic reaction mechanism (SN1, SN2, E1 and E2) Aromatic electrophilic substitution mechanism, orientation and reactivity, bromine and HBr addition to alkenes mechanism

Recommended Books/References: 

1. Lee, J. D. Concise Inorganic Chemistry, Wiley, 5th Edn .

2. Douglas, B.E., McDaniel, D.H., Alexander J.J., Concepts & Models of Inorganic Chemistry, (Third Edition) John Wiley & Sons,1999. 

3. Atkins, P. W. and DePaula, J. Physical Chemistry, Tenth Edition, Oxford University Press, 2014. 

4. Rodger, G. E. Inorganic and Solid State Chemistry, Cengage Learning, 2002.

5. Morrison, R. N. & Boyd, R. N. Organic Chemistry, 6th Edn., Dorling Kindersley (India)

Pvt. Ltd. (Pearson Education).

6. Pine S. H. Organic Chemistry, Fifth Edition, McGraw Hill, (2007)

7. F. A. Carey, Organic Chemistry, Seventh Edition, Tata McGraw Hill (2008).

8. J. Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd Ed., (2012), Oxford

Universitiy Press.

9.F. A. Carey, R. J. Sundberg, Advanced Organic Chemistry, Part A: Structure and

mechanism, Kluwer Academic Publisher, (2000).

Course Name: Environmental Studies
Course Code: AECE101
	Course Type: Core(Theoretical)
	Course Details: AEC (Elective)-1
	L-T-P: 3-0-1

	Credit: 4
	Full Marks: 50
	CA Marks
	ESE Marks

	
	
	Practical/Project
	Theoretical
	Practical
	Theoretical

	
	
	10
	……
	……
	40


Outcomes:  

Knowledge on the followings
1.Compositon of atmosphere

2.Biogeochemical cycles

3.Hydrological cycle

4. Water quality parameters

5.Atomospheric chemical phenomon and environmental pollution

6. Water pollution, parameters of water pollution, treatment of polluted water.

Syllabus

The Atmosphere (15 L)

Composition and structure of the atmosphere: troposphere, stratosphere, mesosphere and thermosphere, ozone layer and its role; major air pollutants : CO, SO2, NO and particulate matters –their origins and harmful effects, problems of ozone layer depletion, green house effect, acid rain and photochemical smog, air pollution episodes, air quality standard, air pollution control measures: cyclone collector, electrostatic precipitator, catalytic converter, detection, collection and principles of estimation of CO, NOx, SO2, H2S and SPM in air samples

Aspects of Environmental Inorganic Chemistry (15 L)

Atmospheric stability and temperature inversion, greenhouse effect, global warming and cooling, ozone depletion and involved chemical reactions, the disaster of endosulfan in kasargod in kerala, smog formation, acid rain, eutrophication in natural water bodies, Minamata disease, Bhopal disaster, hazard of nuclear disaster (Chernobyl and Fukushima Daiichi), nuclear disaster management

The Hydrosphere (15 L)

Water pollutants: action of soaps and detergents, phosphates, industrial effluents, agricultural runoff, domestic wastes; thermal pollution radioactive pollution and their effects on animal and plant life, water pollution episodes, waste water treatment: chemical treatment and microbial treatment; water quality standards: DO, BOD, COD, TDS and hardness parameters, desalination of sea water: reverse osmosis, electro dialysis, detection and estimation of As, Hg, Cd, Pb, Cr, NH4( and F(,NO3(, NO2( in water sample

The Lithosphere and Pollution control (15 L)

Soil pollution and control measures, biochemical effects of As, Pb, Cd, Hg, Cr, and their chemical speciation, monitoring and remedial measures; noise pollution, agricultural and industrial pollution, green solution to various environmental hazards

Recommended Books/References:

1. De. A. K. Environmental Chemistry, Wiley Eastern Ltd, 1990.

2. Miller T. G. Jr., Environmental Science, Wadsworth publishing House, Meerut Odum.E.P.1971.

3. Odum, E.P. (1971) Fundamentals of Ecology. Third Edition, W.B. Saunders Co., Philadelphia

4. S. E. Manahan, Environmental chemistry, 1993, Boca Raton, Lewis publisher

5. Environmental chemistry, Sharma and Kaur, 2016, Krishna publishers

6. Environmental Pollution, Monitoring and control, S.M. Khopker, 2007, New Age International.

7. Environmental chemistry, C. Baird, M. Cann, 5th Edn, 2012, W.H.Freeman publication.

9. G. S. Sodhi Fundamental Concepts of Environmental Chemistry (Third Edition) Narosa (2009).

10. Principles of instrumental analysis: D. A. Skoog, Fifth Edition, Sauns College Publishing(London)

11 Basic concepts of analytical chemistry: S. M. Khopkar, Wiley Eastern (1995)
Course Name: Basics in Organic and Inorganic Chemistry
Course Code: BSCPCEMC101
	Course Type: Core(Theoretical)
	Course Details: Core –CC-1(Program)
	L-T-P: 5-1-0

	Credit: 6
	Full Marks: 50
	CA Marks
	ESE Marks

	
	
	Practical
	Theoretical
	Practical
	Theoretical

	
	
	……
	10
	……
	40


Outcomes:  

Knowledge on the followings

1. Atomic theory and its evolution. 

2. Learning scientific theory of atoms, concept of wave function. 

3. Elements in periodic table; physical and chemical characteristics, periodicity. 

4. To predict the atomic structure, chemical bonding, and molecular geometry based on accepted models. 

5. To understand atomic theory of matter, composition of atom. 

6. Identity of given element, relative size, charges of proton, neutron and electrons, and their assembly to form different atoms. 

7. Defining isotopes, isobar and isotone. 

8. Physical and chemical characteristics of elements in various groups and periods according to ionic size, charge, etc. and position in periodic table. 

9. Basic of organic molecules, structure, bonding, reactivity and reaction mechanisms.
10. Reactivity, stability of organic molecules, structure, stereochemistry.

11. Electrophile, nucleophiles, free radicals, electronegativity, resonance, and intermediates

along the reaction pathways.

12. Mechanism of organic reactions (effect of nucleophile/leaving group, solvent), substitution vs. elimination.

Syllabus

Atomic Structure (12 L)
Bohr’s theory: energy and radius calculations for H-like atoms, dual nature of matter and light, de Broglie’s relationship, Heisenberg’s uncertainty principle (qualitative), quantum numbers, Pauli exclusion principle, qualitative introduction of orbitals, shapes of orbitals, electron distribution of elements - Aufbau principle and Hund’s rule.
Radioactivity (8 L)

Theory of disintegration, rate constant, half life period (their interrelationship – deduction) idea of disintegration series, artificial transmutation and artificial radioactivity, uses and abuses of radioactivity.Stability of atomic nucleus, n/p ratio, mass defect, binding energy.

Periodic Table and Periodic Properties (10 L)

Periodic law, Periodic classification of elements on the basis of electron distribution, s-, p- and d-block elements, connection among valencies, electron distribution and positions of the elements in the long form of the periodic table. Periodic properties: atomic radii, ionic radii, covalent radii, ionisation energy, electron affinity, electronegativity and its different scales.

Functional Nature of Organic Compounds (3 L) 

Classification of organic compounds in terms of functional groups, their IUPAC nomenclature and valence bond structures.

Electron Displacement in Molecules (7 L)

Concept of Inductive effect, Electromeric effect, Hyperconjugation, Resonance, Steric Inhibition of ResonanceAromaticity and Tautomerism.

Introduction to Organic Reaction Mechanism (20 L)
Homolytic and heterolytic bond cleavage; Reaction intermediates: carbocation, carbanion, free radical (generation, shape, stability and reaction )

Classification of organic reactions (substitution, elimination, addition and rearrangement) and reagent types (electrophiles, nucleophiles, acids and bases), Ideas of organic reaction mechanism (SN1, SN2, E1 and E2) Aromatic electrophilic substitution mechanism, orientation and reactivity, bromine and HBr addition to alkenes mechanism

Recommended Books/References: 

1. Lee, J. D. Concise Inorganic Chemistry, Wiley, 5th Edn .

2. Douglas, B.E., McDaniel, D.H., Alexander J.J., Concepts & Models of Inorganic Chemistry, (Third Edition) John Wiley & Sons,1999. 

3. Atkins, P. W. and DePaula, J. Physical Chemistry, Tenth Edition, Oxford University Press, 2014. 

4. Rodger, G. E. Inorganic and Solid State Chemistry, Cengage Learning, 2002.

5. Morrison, R. N. & Boyd, R. N. Organic Chemistry, 6th Edn., Dorling Kindersley (India)

Pvt. Ltd. (Pearson Education).

6. Pine S. H. Organic Chemistry, Fifth Edition, McGraw Hill, (2007)

7. F. A. Carey, Organic Chemistry, Seventh Edition, Tata McGraw Hill (2008).

8. J. Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd Ed., (2012), Oxford

Universitiy Press.

9.F. A. Carey, R. J. Sundberg, Advanced Organic Chemistry, Part A: Structure and

mechanism, Kluwer Academic Publisher, (2000).
