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AIM
e Aware students of the history of chemistry and its scope.
e Acquaint the basic concept of Analytical Chemistry as a subject.
e Basic concepts related to Organic and Analytical chemistry.
e Learn laboratory skills for handling glassware and chemicals for safety purposes.
COURSE CONTENTS
Course Outline for Theory
TEACHING
UNIT COURSE CONTENT HOURS
CHEMICAL THERMODYNAMICS
¢ Definition Of Thermodynamic Terms: System, Surrounding Etc.
e Types Of Systems.
e Intensive & Extensive Properties, State of Path Functions, Thermodynamic
Process, Concept of Heat & Work.
e First Law of Thermodynamics.: - Statement, Definition of Internal Energy &
Enthalpy, Heat Capacity, Heat Capacities of Constant Volume & Pressure &
Their Relationship.
| 15

Joule’s Law Calculation Of W, Q, Du and Dh for The Expansions of Ideal
Gases Under Isothermal & Adiabatic Conditions for Reversible Process.
Limitations Of First Law of Thermodynamics.

Second Law of Thermodynamics.

Different Statements of Second Law of Thermodynamics.

Definition Of Entropy and Free Energy, Significance of Entropy in a Reaction.
Carnot Theorem, Carnot Cycle and Its Efficiency.

Thermodynamic Scale of Temperature.




e Numerical Based on First and Second Law of Thermodynamics.

V.B. & M.O. THEORY
¢ VValence Bond Theory of Chemical Bonding,
e Explanation Of Formation of Covalent Bond by Lewis Theory.
e Limitations Of Lewis Theory, V.B.T. For Formation of Covalent Bond.
¢ Overlapping Of S-S, S-P & P-P Orbital.
e Explanation Of Hz, N2, O, F2, NH3, H.O & HF Molecules by V.B.T,
e Limitations Of VV.B.T, Formation of Bonding and Anti-Bonding Molecular
Orbitals and Bond Order.

I « Order Of Energy for Molecular Orbitals. 15
e Molecular Orbital Diagram of Homonuclear Diatomic Molecules
e Molecular Orbital Diagram of lons Such as Hy, Ho>*, Hez, Hex*
IUPAC NOMENCLATURE
¢ [UPAC Nomenclature of Monofunctional Aliphatic, Alicyclic, And Aromatic
Organic Compounds Such as Alkanes, Alkenes, Alkynes, Alkyl Halides, Nitro,
Alcohols, Aldehydes, Ketones, Carboxylic Acids, Esters, Amines, Nitriles,
Ethers, And Amides.
BASIC ANALYTICAL CHEMISTRY
Introduction, Qualitative and Quantitative Analysis, Instrumental and
Chemical Methods of Analysis, Selection of Methods, Limitations of Analytical
Methods
Classification of Errors, Accuracy, And Precision, Absolute and Relative Error,
Minimization of Error, Statistical Terms: Mean, Median, Standard Deviation,
111 | Reliability of Results (Q-Test), Comparison of Results: Student’s T-Test And F-Test, 15
Confidence Limit (Interval), Numerical Based on Above Topics.
MODES OF CONCENTRATION
Preparation Of Standard Solutions: Equivalent Weight of Acid and Base, Equivalent
Weight of Acid Salt, Equivalent Weight Of An lon, Molarity With Numerical,
Normality With Numerical, Molality With Numerical, Strength Of Solutions:
%Concentration W/V, Weight Fraction, Volume Fraction, Examples
Course Outline for Practical
SR.NO COURSE CONTENT HOURS
DEMONSTRATIVE PRACTICALS
Introduction To the Laboratory, Safety Rules During Practicals, And Knowledge
About Different Signs and Symbols Regarding Hazardous Materials.
Calibration And Use of Apparatus/Common Glassware (Measuring Cylinder
and Flasks)
QUALITATIVE ANALYSIS OF ORGANIC COMPOUND (MINIMUM 6) 20

Organic Compounds Containing the Following Groups:
Carboxylic Acid, Phenol, Amine, Hydrocarbon.

QUALITATIVE ANALYSIS OF INORGANIC SALTS (MINIMUM 6)
Inorganic Salts Containing Two Radicals

Anion: CI, Br, I, NO2", SO42, CO3?2,Cro42, Cr,072

Cation: Group | To VI Positive lons




TEACHING METHODOLOGY:

Conventional method (classroom blackboard teaching)
ICT Techniques
Teaching through the classroom, laboratory work

seminars, workshops, models)
e Teaching through laboratory work

LEARNING OUTCOME:
e Expand the basic knowledge of chemistry
e To understand the fundamentals of thermodynamics
e To learn about various theories of bonding in chemistry
e To acquire knowledge of the nomenclature system of IUPAC
e To learn the basics of analytical chemistry
¢ Understanding the importance of laboratory work and laboratory safety
e Acquire knowledge about types of glassware and their calibration

variety of learning styles and tools (PowerPoint presentations, audio-visual resources, e-resources,

e Development of analytical skills by analysis of various organic and Inorganic compounds

Arrangement of lectures duration and practical session as per defined credit numbers:

Lecture Duration Calculation of Total Credit
(In Hrs.) Credits Lecture Calculation
(In Numbers) Duration
: - Theory+ Theory+

Theory Practical Theory Practical Practical Practical
Unit-1 15
Unit-2 15 30 3 1 45+30 3+1
Unit -3 15
TOTAL 45 30 3 1 75 4

Evaluation:
Theory Marks | Practical Marks Total Marks
75 25 100

REFERENCE BOOKS:

Principles of Inorganic Chemistry
Organic Chemistry

Principles of Physical Chemistry
Fundamental of analytical chemistry

Vogel’s Qualitative Inorganic Analysis
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Practical Chemistry

B.R. Puri, L.R. Sharma & K.C Kalia,
Morrison Boyd

Puri, Sharma, Pathania.

Skoog & West

G. Svehla, B. Sivasankar

Pandey, O. P., Bajpai, D. N., Giri, S.



