KARNATAKA STATE AKKAMAHADEVI WOMEN’S UNIVERSITY BIJAPUR

SEMESTER SYSTEM (CBCS) SYLLABUS IN CHEMISTRY FOR THE
B.Sc. DEGREE COURSE (80+20)

B.Sc. FIRST SEMESTER

CHEMISTRY COURSE

Course code: CH.DSC-1 CREDITS — 4 (L:T:P=4:0:0)

Course objectives

1. To impart essential theoretical knowledge on atomic structure and periodic properties.
To develop the ability to correlate the chemical and physical properties of elements
and there compounds with their positions in the periodic table.
2. To volumetrically determine the concentration of unknown solution.
3. To understand the bond cleavage and bond formation in organic reaction.
4. To understand the reactive intermediates, types of reagents in organic synthesis.
5. To acquire the knowledge of alkanes, alkenes & alkynes.
6. To understand the laws of crystallography, intermolecular forces and critical
phenomenon.
7. To understand the stability of colloids.
8. To understand the concepts of emulsion and gel.
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UNIT-I: INORGANIC CHEMISTRY 20HRS
Atomic structure THrs

Shapes of s, p and d orbitals. Aufbau and Pauli exclusion principles, Hunds

multiplicity rule electronic configuration of the elements, effective nuclear charge

Periodic properties SHrs

Atomic and ionic radii, ionization energy, electron affinity and electro negativity

definition, methods of determination or evaluation, trends in periodic table and applications
in predicting and explaining the chemical behaviour.

Principles of volumetric analysis 8Hrs

Titration, types of titrations, equivalence point, choice of indicator, standard solutions

(Normality, Molarity & PPM).primary standard.



a) Acid-base titrations: types, acid base indicator Ostwald’s theory, indicator constant and
PH. Derivation of an expression for the relationship between PH and indicator constant.

b) Precipitation titrations: adsorption indicator, determination of chloride.

c) Redox titration: redox indicators and their choice (with reference to biphenyl amine)

UNIT-1I : ORGANIC REACTION MECHANISM 20 Hrs
Basic of Organic Reaction Mechanism 6hrs

Types of bond cleavage ,Reactive intermediates — Carbocations , Carboanions,
Carbon free radicals and Carbenes .Types of reagents — Electrophiles and nucleophiles
.Types of organic reactions —Addition, substitution and elimination with examples, inductive
and resonance effects.

Alkanes 4 Hrs

Nomenclature (IUPAC) and isomerism in alkanes up to C6. General methods of
synthesis (Reduction of alcohols, aldehydes/ketones and carboxylic acids, Wurtz reaction,
Kolbe’s reaction, Corey—House reaction. Relative reactivity of alkanes in halogenations. Free
radical mechanism of Chlorination of methane, pyrolysis.

Alkenes 5 Hrs

Nomenclature (IUPAC)and isomerism in alkenes up to C5. General methods of
preparation —dehydration of alcohols and dehydrohalogenation of alkyl halides.
Regeospecificity in alcohol dehydration, the saytzeffs rule, Hofmann’s elimination .Reactions
of alkenes—mechanism of electrophilic addition of X,, HX, H20, Morkownikoff rule.
Peroxides effect, Hydro oration- oxidation, ozonolysis and its importance in the identification
of alkenes.

Alkynes: 5 Hrs

Nomenclature (IUPAC) and general methods of preparation dehydrohalogenation of
vicinal and geminal dihalides and higher alkynes from acetylene and terminal alkynes.
Reactions of alkynes-Mechanism of electrophilic addition reactions (addition of H,O, CN,
Br; and alcohols). Acidic nature of alkynes. Formation of alkynides, oxidation with KMNOy,
Hydro oration -oxidation, metal-ammonia reductions. chloroprene synthesis and uses.

UNIT-III : PHYSICAL CHEMISTRY 20 Hrs
Gaseous State 5 Hrs

Critical Phenomena : PV isotherms of real gases, continuity of states, the isotherms of
vanderwalls eqation, relationship between critical constants and vanderwalls constants, the
law of corresponding states, reduced equation of state. Molecular velocities: Root mean
square, average and most probable velocities, qualitative discussion of the Maxwell’s
distribution of molecular velocities, collision number, mean free path and collision diameter.




Liquid State 4 Hrs

Intermolecular forces, structure of liquids (a qualitative description), structural
differences between solids, liquids and gases. Liquid Crystals: Difference between liquid
crystal, solid and liquid, classification, structure of nematic and chlolestric phases.

Solid state 6 Hrs

Laws Of Crystallography: Law of constancy of interfacial angles, Law of rationality
of indices. Law of symmetry, symmetry elements in crystals. X-ray diffraction by crystals,
derivation of Bragg equation, determination of crystal structure of Nacl.

Collidal state
Shrs

Electrical properties, Stability of Colloids, protective action , Hard-Schulze Law,
Gold number Liquids in liquids (emulsions): Types of emulsion, preparation, emulsifiers.
Liquids in Solids (gels): Classification, preparation and properties, inhibition, general
applications of colloids.
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Course Outcome:

1) Identify the nature of bonding exist between various elements

2) Apply the theories of Acid-Base in Chemical reactions

3) Apply the knowledge in nomenclature ,identification of organic compounds
4) Acquire the Basic and fundamental aspects of organic chemistry reactions
5) Able to analyze the colloidal state as well as solid, liquid, gaseous state.

6) To acquire the knowledge of emulsion and gels.




LABORATORY COURSE (PRACTICAL-I) 6 Hrs/ Week

Course code: CH.DSCP-1 CREDITS -2 (L:T:P=0:0:2)

A) Calibration of weights (including fractional weights), burettes, pipettes and standard
flask.

B) Volumetric Analysis

1.
2.

Estimation of iron in Mohr’s salt using potassium dichromate as standard solution.
Estimation of copper in copper salt solution using sodium thiosulphate as standard
solution.

. Estimation of KMnO, using oxalic acid as a standard solution
. Estimation of calcium in lime stone by using EDTA solution.
. Estimation of iron present in ferric chloride solution using standard solution of

potassium dichromate solution by reduction method.

. Estimation of calcium present in the given solution using standard solution of EDTA.
. Estimation of magnesium present in the given solution using standard EDTA solution.
. Estimation of total hardness of water using EDTA solution
. Estimation of ammonical nitrogen from fertiliser (Urea)

. Estimation of available chlorine present in bleaching powder.

Note: Student are asked to prepare 0.05 N (N /20) standard solution

REFERENCES

1) Inorganic chemistry — 5" edition by J. D. Lee
2) Inorganic chemistry by P. L. SONI AND MOHAN KATYAL

3) Principles of volumetric analysis by S. M. Khopkar
4) Principles of volumetric analysis by Gray D, christion
5) Physical chemistry by R J shukla

6) Physical chemistry by A. S. Negi and SC Anand

7) Organic chemistry — volume I by VK Ahluwalia
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B.Sc. SECOND SEMESTER

CHEMISTRY
Course code: CH.DSC-2 CREDITS — (L:T:P=4:0:0)

Course objectives; -

1. To impart essential theoretical knowledgeon atomic structure, periodic properties and
chemical bonding.
To develop the ability to correlate the chemical and physical properties of elements
and their compounds with their positions in the periodic table.
Comparative study of properties of compounds,such as oxides,peroxides,
Bicarbonates, hydroxides etc.
To study the aromaticity in organic compounds.
To understand Basic and fundamental theoretical aspects of organic chemistry.
To study the orientation of organic compounds
To study Nerst distribution law and Numerical problems
To study the application of one or two component systems

To get a knowledge about liquid mixture
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UNIT-I : INORGANIC CHEMISTRY 20 Hrs

S-BLOCK ELEMENTS 12 Hrs

Alkali Metals: Comparative study of properties of group IA elements.Physical properties,

electronic configuration, atomic radius,softness, density, melting and boiling point, ionisation
energy, electronegativity character,oxidation state, flame colourisation and its cause.
Chemical properties -reactivity of metal action of air and water, hydrogen,halogen and
formation of amalgams.Comparative study of properties of compounds of alkali metals such
as oxides and peroxides, bicarbonates, hydroxides, carbonates, halides and nitrates.
Explanation for anomalous behaviour of lithium and its compounds, diagonal relation
between lithium and mag magnesium, causes for such relation with respect to hardness, high
melting point boiling points,reaction with water,formation of nitrides, fluorides, solubility of

chlorides, fluorides,bicarbonate, hydroxides, and thermal decomposition of nitrates.




Alkaline earth metals: Comparative study of the properties of Group IIA elements,
properties,electronic configuration, melting and boiling points,softness, density, ionisation
energy, hydrogen of ions, electropositive character,flame colouration and its causes.
Comparative study of the properties of compounds such as oxides, hydroxides,
bicarbonate and carbonates, sulphates and halides (Solubility, thermal decomposition,
amphoteric and basic nature, reaction with water formation of more soluble bicarbonates,

deliquescent properly Wherever applicable)

P-Block elements 8 Hrs
Comparative study of Boron Family elements with respect to electronic configuration,
atomic radius,ionisation energy and electron affinity, Diagonal relationship between boron
and aluminium preparation,properties,uses and structure of diborane,borazole Comparative
study of carbon family elements with respect to electronic configuration, atomic radii,
ionisation energy,electronic affinity, structural features of diamond and graphite. Halogens:

structure of ionic acid and iodine pentoxide,pseudo halogens and interhalogens.
UNIT-II: ORGANIC CHEMISTRY 20 Hrs
Cycloalkanes 6 Hrs

Nomenclature, General methods of synthesis (Frund’s reaction,Dickman’s method
from calcium salts of dicarboxylic acids) General reactions, stability of cycloalkanes -Bayer’s

strain theory and its limitations Sachses-Mohr’s theory of stainless rings.
Arenes and Aromaticity 9 Hrs

Nomenclature of benzene derivatives modern concept of structure of

benzene(including molecular orbital picture), Aromaticity - Huckel’s rule (examples-Benzene,

Naphthalene, Anthracene and Phenanthrene).Aromatic Electrophilic substitution General
pattern of the mechanism. Role of sigma and pi complexes.Mechanism of nitration,
halogenation,sulphonation,mercuriation and Friedel Crafts reaction.Energy profile diagrams.

Activating and deactivating substituents.

Orientation — Rules of orientation,orienting influence of substitution in toluene,
chlorobenzene,nitrobenzene and phenol. Orientation in disubstituted benzene side chain

oxidation reactions of benzene Birch reduction.




Aromatic Nitro Compound: 5 Hrs

Preparation of aromatic nitro compounds, reduction of nitrobenzene in acid,alkali and

neutral medium.Electrophilic and nucleophilic substitution reactions of nitrobenzene.

UNIT-III: PHYSICAL CHEMISTRY 20 Hrs
Nernst’s Distribution Law 4 Hrs

Statement and derivation,Modification of law When solute associates and dissociates

in one of the solvents. Application of law to solvent extraction process. Numerical problems.
Liquid Mixtures 8 Hrs

Different types with examples,binary mixtures of completely miscible liquids- types
with examples. Raoult’slaw of vapour pressure. vapour -composition and boiling point —
comppsition curves for the above types.Principles of fractional distillation.Azeotropic
mixtures, partially miscible liquids, critical solution temperatures with respect to phenol -

water,nicotine -Water and trimethyl amine-water systems.
Phase Equilibria 8 Hrs

Phase rule: definition and explanation of terms involved. Application to one
component systems (Water and sulphur system) and two component systems (Lead -Silver

system and KI-H,O system).Freezing mixtures.
LR

Course outcome:

1. Interpret and apply the properties of S & P Block elements for different applications.

2. Identify the nature of Bonding exist between various elements

3. Capable to predict the aromaticity

4. acquire the basic and fundamental aspects of organic chemistry reactions.
5. Able to analyse the binary mixtures of completely miscible liquids

6. To acquire the Knowledge about phase rule.




LABORATORY COURSE (PRACTICAL -1I) 6Hrs/ Week
Course code: CH.DSCP-2 CREDITS -2 (L:T:P=0:0:2)

1. Laboratory Techniques:
Calibration of thermometers. Determination of melting points and boiling points, Simple
distillation of organic liquids using water condenser. Separation of simple binary liquid
mixtures.

. Qualitative Analysis of Organic Compounds:
Determination of nature, elements (NI, Al, S) functional groups physical constant, and
confirmation by preparing a solid derivative with m.p.

L Carboxylic acids Benzoic acid, Salicylic acid, Cinnamic acid
I1. Phenols/Naphthol’s 1-Naphthol, 2-Naphthol, Cresols
Amines Aniline, Toluidine
IV.  Aldehydes/ Ketones Benzaldehyde, Acetophenone
V. Esters Ethyl acetate, Ethyl benzoate
VI.  Nitro compounds Nitrobenzene, m-Dinitrobenzene
Halo compounds Chlorobenzene, Bromobenzene
Hydrocarbons Naphthol, Biphenyl
Amides Urea, Benzamide

REFERENCES:

. Inorganic chemistry by P. L. SONI AND MOHAN KATYAL

. Inorganic chemistry — 5™ EDITION by J. D. Lee.

. Principles of physical chemistry by PURI, SHARMA and PATHANIA
. Physical chemistry by Dr. T, Vera Reddy

Organic chemistry by S M Mukherji and R Dass.

Organic chemistry — Volume [ by VK Ahluwalia

Organic chemistry by S.P. Singh and R. P. Kapoor

skesfeoskoskoskesk




