
T.Y.B.Sc Chemistry Goals and objectives Sem V and Sem VI programme  

 

Course 

Goal 

Course 

Nomenclature  

Course Credits Topics  Learning objectives 

 

 

Course outcome 

To 

develop 

the ability 

to apply 

core 

chemical 

concept 

and 

theory in 

day to day 

life and 

profession 

fields 

USCH501 

 Paper I 

(Physical 

Chemistry) 

Credits - 2.5  

1. Molecular 

spectroscopy  

 

1. To learn the basics 

of rotational 

spectroscopy as well 

as its application in 

determination of inter 

nuclear distance in a 

molecule. 

 2. To learn the basics 

of vibrational 

spectroscopy, its 

application in 

determination of force 

constant of a bond as 

well as the IR spectra 

of CO2 and H2O.  

3. To understand the 

basics of Raman 

spectroscopy and 

comparison between 

IR & Raman spectra. 

Learner will know the 

basics and applications of 

spectroscopy. 

  2. a) Chemical 

thermodynamics. 

b) Chemical kinetics. 

1. To learn the 

colligative properties 

of dilute solution and 

the methods used to 

determine the same.  

2. To know the 

collision theory of 

reaction rates applied 

to unimolecular and 

bimolecular reactions. 

 3. To study the 

kinetics of fast 

reactions. 

Learner will get 

knowledge of properties 

of dilute solutions on the 

basis of that he will study 

experimental methods. 

Lerner will get knowledge 

of theory of kinetics of 

different types of 

reactions. 

  3. Nuclear Chemistry 1. To learn the basic 

terminologies 

involved in nuclear 

chemistry. 2. To 

understand how the 

nuclear radiations are 

detected and 

measured. 3. To study 

the nuclear fission & 

fusion processes 

Learner will get 

knowledge  of α, β and √ 

radiations, their detection 

and measurement. Lerner 

will also get knowledge of 

different nuclear power 

reactors and atomic 

energy. 



nuclear reactors and 

the applications of 

radio isotopes as 

tracers. 

 

  4. a) Surface 

Chemistry. 

b) Colloidal state 

 

1. To learn about 

physical adsorption 

and chemical 

adsorption.  

2. To understand 

Langmuir adsorption 

isotherm, BET 

equation and 

determination of 

surface area of an 

adsorbent.  

3. To learn about sol, 

gel, emulsion, 

electrical double layer, 

electrokinetic 

phenomena, colloidal 

electrolytes and 

surfactants 

 Learner will get 

acquainted with surface 

phenomenon and 

electrokinetic 

phenomenon.  

 Semester – V 

Paper – I 

Practical Paper 

code: 

USCHP501 

Non-Instrumental  

• Chemical Kinetics: 

Order of the reaction 

between K2S2O8 and KI 

• Surface phenomena:  

Adsorption of acetic 

acid on activated 

charcoal 

Instrumental  

• Potentiometry  

1. To determine the 

amount of iodide, 

bromide and chloride 

in the mixture by 

potentiometric 

titration with silver 

nitrate.  

2. To determine the 

solubility product and 

solubility of AgCl 

potentiometrically 

using chemical cell.  

• pH-metry  

To determine acidic 

and basic dissociation 

1. To learn how to 

determine the order 

of a reaction by 

fractional change 

method. 

 2. How to test the 

validity of Freundlich 

adsorption isotherm.  

3. To learn how to 

estimate the amount 

of halides in their 

mixture as well as to 

determine the 

solubility of AgCl 

potentiometrically. 

 4. To learn how to 

determine the 

isoelectric point of an 

amino acid. 

Learner will be exposed to 

non-instrumental and 

instrumental experiments 

where he will use basic 

concept learned from 

theory. 



constants of amino 

acid and hence to 

calculate isoelectric 

point. 

 Sem VI 

US CH 601 

Paper I 

(Physical 

Chemistry) 

Credits - 2.5  

1. NMR-Nuclear 

Magnetic Resonance  

1. To study the 

principle, 

instrumentation, 

working and 

applications of NMR. 

2. To study the 

principle, 

instrumentation, 

working and 

applications of ESR. 

Learner will acquire basics 

instrumentation,  and 

applications of 

spectroscopy. 

     

  2. Basics of Quantum 

Chemistry. 

Renewable Energy 

Resources 

Spectroscopy. 

Electron Spin 

Resonance 

Spectroscopy.. 

1. To study the 

limitations of classical 

mechanics. 

 2. To learn the basics 

of quantum 

mechanics and 

terminologies 

involved in it.  

3. To study the 

renewable energy 

sources: solar energy 

and hydrogen as fuel. 

 Students will learn basic 

concept of quantum 

mechanic and knowledge 

of  renewable energy 

sources. 

  3.Electrochemisty 1. To learn the basic 

terminologies 

involved in electro 

chemistry.  

2. To study the 

classification of cells. 

3. To understand the 

polarization process, 

decomposition 

potential and over 

voltage 

Student will get 

knowledge of 

electrochemical cells and 

their applications. 

  4. Polymers 

 

1. To learn the basic 

terminologies 

involved in polymer 

chemistry.  

2. To study the 

classification of 

polymers, molar 

masses and their 

Learner will get aquainted 

with all types of polymers 

and their properties. 



determination.  

3. To know what are 

light emitting 

polymers, 

antioxidants and 

stabilizers. 

 

 

 Semester – VI 

Paper – I 

Practical Paper 

code: 

USCHP601 

Non-Instrumental • 

To interpret the order 

of reaction graphically 

from the given 

experimental data and 

calculate the specific 

rate constant. (No 

fractional order) 

Viscosity  

• To determine the 

molecular weight of 

high polymer polyvinyl 

alcohol (PVA) by 

viscosity 

measurement. 

Instrumental 

Potentiometry  

• To determine the 

number of electrons 

in the redox reaction 

between ferrous 

ammonium sulphate 

and cerric sulphate 

potentiometrically. 

Conductometry  

• To titrate a mixture 

of weak acid and 

strong acid against 

strong base and 

estimate the amount 

of each acid in the 

mixture 

conductometrically. 

Colorimetry  

• To estimate the 

amount of Fe(III) in 

the complex 

formation with 

salicylic acid by Static 

Method. 

1. In non-

instrumental part, 

 to learn kinetics 

through graphical 

method. Also, to 

estimate molecular 

weight of polymer by 

viscometry.  

2. In instrumental 

part, to enable the 

students to use 

techniques such as 

potentiometry, 

conductometry and 

colorimetry for 

studying redox, acid-

base titration and 

complex formation 

reactions, 

respectively. 

Student will learn  Non-

Instrumental  and 

Instrumental experiment 

involved on the basis of 

theory and will apply the 

knowledge gained in 

theory.  



Course 

Goal 

Course 

Nomenclature  

Course Credits Topics  Learning objectives 

 

 

Course outcome 

To 

develop 

the ability 

to apply 

core 

chemical 

concept 

and 

theory in 

day to day 

life and 

profession 

fields 

Paper – II 

Inorganic 

chemistry 

USCH502 

1. Chemical Bonding   1.To make students 

aware of the 

symmetry elements 

present in the 

molecules, to perform 

different operation on 

the molecules and to 

assign point group 

students will be able to 

understand the symmetry 

elements present in the 

molecules, and also will be 

able to perform different 

operation on the 

molecules and to assign 

point group 

  2. Solid State 

Chemistry 

To make students 

understand the 

packing density in SC, 

BCC, FCC and HCP 

structures, concept of 

voids and calculation 

of tetrahedral void. To 

understand the 

phenomenon of 

superconductivity and 

the properties of 

superconductors. 

Students will be ia a 

position to understand the 

packing density in SC, BCC, 

FCC and HCP structures, 

concept of voids and 

calculation of tetrahedral 

void. Will be able to  

understand the 

phenomenon of 

superconductivity and the 

properties of 

superconductors. 

  3. Chemistry of 

elements (Inner 

transition elements) 

To study the two 

series of inner 

transition elements, 

their properties and 

separation methods. 

Students will be able to 

understand two series of 

inner transition elements, 

their properties and 

separation methods. 

  4. Some selected 

topics Chemistry in 

Non-aqueous 

Solvents. Chemistry of 

Interhalogen. 

Chemistry of 

Pseudohalogens. 

Chemistry of Xenon 

To study the acid – 

base and redox 

reactions in non-

aqueous solvents, 

properties and 

structures of 

interhalogen and 

xenon compounds. 

The students will be able 

to understand acid – base 

and redox reactions in 

non-aqueous solvents, 

properties and structures 

of interhalogen and xenon 

compounds. 

 Semester – V 

Paper – II 

Practical Paper 

code: CHP502 

1.Inorganic 

preparation: 

Preparation of 

potassium bis 

(oxalato) cuprate (II) 

Preparation of ferrous 

1.Student s learn to 

preparae co-

ordination complexes 

of ferrous ethylene 

diammonium sulphate 

,bis acetylacetonato 

1.Learners will be able to 

prepare  co-ordination 

complexes of ferrous 

ethylene diammonium 

sulphate ,bis 

acetylacetonato 



ethylene diammonium 

sulphate. 

Preparation of bis 

acetylacetonato 

copper (II) 

2.Ddetermination of 

percentage purity of 

water soluble salt and 

quantitative detection 

with respect to added 

cation /or 

anion.(qualitative 

analysis) 

copperII,potassium 

diaquo bis (oxalate) 

cuprate cuprate II. 

2.Determination of 

percentage purity of 

water soluble salt and 

quantitative detection 

with respect to added 

cation /or 

anion.(qualitative 

analysis) 

copperII,potassium diaquo 

bis (oxalate) cuprate II.  

 

2.Learners will be able to 

determine the percentage 

purity of the given water 

soluble salt and able to 

detect the impurity added 

by qualitative analysis 

 Semester – VI    

 Paper – II 

Inorganic 

chemistry 

CH602 

1. Co-ordination 

Chemistry:.  

1.Students should 

know the concept of 

metal ions and 

ligands, effect of 

ligands in various 

geometries around 

metal ions responsible 

for crystal field 

splitting.  

2. Effect of crystal 

field splitting on 

various physical and 

chemical properties of 

complex compounds. 

Further students 

should understand the 

need of concept of 

MOT, construction of 

ligand group orbitals, 

molecular orbitals for 

octahedral complexes. 

Students will be able to 

know the concept of 

metal ions and ligands, 

effect of ligands in various 

geometries around metal 

ions responsible for crystal 

field splitting.  

2.  Students will be able to 

know the effect of crystal 

field splitting on various 

physical and chemical 

properties of complex 

compounds. Further 

students will be able to 

understand the need of 

concept of MOT, 

construction of ligand 

group orbitals, molecular 

orbitals for octahedral 

complexes. 

  2. Properties of 

Coordination 

compounds 

 Students should 

understand the basics 

of origin of electronic 

spectra, different 

terms and term 

symbols, the concept 

of Ruseell-Sauders 

coupling. It may help 

in determination of 

terms and terms 

symbol for different 

atoms/ions. 2. 

Student should learn 

Students will be able to 

understand the basics of 

origin of electronic 

spectra, different terms 

and term symbols, the 

concept of Ruseell-

Sauders coupling. The 

students will be in a 

position  in determination 

of terms and terms 

symbol for different 

atoms/ions. 2. Student 

will be able to learn about 



about the ability of 

complexes and its 

reactivity in different 

chemical reactions. 

the ability of complexes 

and its reactivity in 

different chemical 

reactions. 

  3. Organometallic 

Chemistry & catalysis. 

Student may learn the 

basic concept of 

organometallic 

compounds, their 

synthesis, structure, 

bonding and 

applications. 2. Use of 

organometallic 

compounds such as 

ferocene may be 

understand in view of 

its structure and 

reactivity.role of 

organometallic 

compounds as a 

catalyst may clear the 

concept of catalysis 

and importance of 

organometallic 

compounds. 

Student will be able to 

learn the basic concept of 

organometallic 

compounds, their 

synthesis, structure, 

bonding and applications. 

2. They are in apositon to 

use of organometallic 

compounds such as 

ferocene in view of its 

structure and reactivity 

and role of organometallic 

compounds as a catalyst 

and may be clear the 

concept of catalysis and 

importance of 

organometallic 

compounds. 

  4. Nanomaterials. Student should 

understand the 

concept of 

nanomaterials , its 

synthesis 

characterization and 

applications in 

different field.  

2. Role of metal ions 

in biological systems, 

different biochemical 

terms. Further 

student may learn 

about the role of 

metal complexes in 

medicine. 

Student will be able to 

understand the concept of 

nanomaterials , its 

synthesis characterization 

and applications in 

different field.  

2.Students will be able to 

understand the role of 

metal ions in biological 

systems, different 

biochemical terms. 

Further student will be 

able to learn about the 

role of metal complexes in 

medicine. 

 Semester VI 

Practical  

   

 Practical Paper 

code: CHP602 

1.Inorganic 

preparation: 

Preparation of Tris 

(acetyl acetonato)Iron 

(III),2) Gtreen 

synthesis of bis 

1.Student s learn to 

prepatre co-

ordination complexes  

of Tris (acetyl 

acetonato)Iron (III),2) 

Gtreen synthesis of bis 

1.Learners will be able to 

prepare  co-ordination 

complexes of ferrous 

acetylacetonato complex,  

Gtreen synthesis of bis 

(dimethylglyoxamato) 



(dimethylglyoxamato)

nickel(II) complex,3) 

Preparation of 

potassium 

trioxalatoaluminate 

(III) 

2.Ddetermination of 

percentage purity of 

water soluble salt and 

quantitative detection 

with respect to added 

cation /or 

anion.(qualitative 

analysis) 

(dimethylglyoxamato)

nickel(II) complex,3) 

Prepare complex of 

potassium 

trioxalatoaluminate 

(III) 

2.Determination of 

percentage purity of 

water soluble salt and 

quantitative detection 

with respect to added 

cation /or 

anion.(qualitative 

analysis) 

nickel(II) complex,3) 

potassium 

trioxalatoaluminate 

2.Learners will be able to 

determine the percentage 

purity of the given water 

soluble salt and able to 

detect the impurity added 

by qualitative analysis 

 Sem V-Paper – 

III 

Organic 

chemistry 

USCH503 

Unit 1-Mechanism of 

organic reactions. 

Photochemistry.  

 

1.To enable learners 

to understand and 

propose mechanism 

of organic reactions  

and to introduce the 

concept of pericyclic 

reactions with 

relevant examples.  

2. Introduction of  

basic principles of 

organic 

photochemistry and 

selected 

photochemical 

reactions. 

1.Learner will be able to 

understand and propose 

mechanistic path of 

simple chemical reactions  

including pericyclic 

reactions and 

photochemical reactions . 

Unit 2- 

Stereochemistry I 

Agrochemicals. 

Heterocyclic 

chemistry. 

 

1.To give a brief 

understanding on 

fundamentals of 

chirality with suitable 

illustrations.  

2. To introduce 

agrochemicals as an 

applied organic 

chemistry topic with 

synthesis of certain 

compounds.  

3. Continuation of 

heterocyclic chemistry 

in an advanced level 

1.Learner will be able to 

distinguish chiral 

molecules with their 

properties. 

2.Learner would be able 

to apply  chemical 

reactions agrochemical 

field 

 3.Learner would extend 

the concepts of chemistry 

on heterocyclic 

compounds 

Unit 3- IUPAC 

Nomenclature Organic 

Synthesis. 

 

1.Understanding 

IUPAC nomenclature 

of bicyclic systems.  

2. To introduce the 

concept of organic 

1. Learner would be able 

to name unknown 

molecules and draw 

structural formula from 

the given name. 



synthesis from the 

basic concepts to 

modern methods of 

synthesis with a 

reference to Green 

synthesis.  

2. With the fuctional 

group conversions, learner 

would be able to design 

the synthesis of chemicals 

with greener approach 

 

Unit 4- Spectroscopy I 

Natural Products 

1. To make learner 

aware of basics of 

spectroscopy To 

explore UV –Visible 

and Mass 

spectroscopic 

techniques as a tool in 

structural elucidation 

of organic 

compounds.  

2. Introduction to 

natural products 

chemistry of. 

terpenoids and 

alkaloid and steroids. 

1. Learner would be able 

to apply spectroscopy as a 

tool to determine the 

structure of organic 

molecule. 

2. Learner would be able 

to know chemistry of 

natural products. 

Semester – V 

Paper – III 

Practical Paper 

code: 

USCHP503 

Separation of solid-

solid mixture  

To enable students to 

develop skills in 

organic separation of 

solid mixtures using 

physical and chemical 

methods. 

Learner would be able to 

do separation of two 

components in organic 

mixture. 

Sem VI-Paper – 

III 

Organic 

chemistry 

USCH604 

Unit 1-

StereochemistryII. 

Amino acids & 

Proteins.  

1. Understanding 

stereochemistry of 

reactions with 

selected examples.  

2. A brief idea of 

amino acids and 

proteins with 

emphasis on 

nomenclature and 

properties. 

1. Learner is able to 

correlate stereochemistry 

and properties of 

molecule 

2. Learner is able to name 

the amino acids and know 

their properties. 

 Unit 2-Molecular 

Rearrangement 

Carbohydrates  

1.A study of 

mechanistic aspects of 

molecular 

rearrangement and 

selected name 

reactions.  

2. Introduction to 

carbohydrate 

chemistry of mono-

saccharides with 5 & 6 

carbons including 

1. Learner can design the 

path and predict the 

products of 

rearrangement reactions 

2. Learner gets to know 

physical ,chemical  and  

stereochemical properties 

of carbohydrates.  



reactions and 

stereochemical 

aspects 

 Unit 3- Spectroscopy II 

Nucleic Acids  

1.A detailed 

discussion on IR & 

NMR spectroscopy 

and their application 

in structural 

determination 

problems involving a 

combination of UV-

Vis. I.R. Mass and 

NMR spectra for 

structural elucidation 

of organic 

compounds.  

2. To study the 

structure of nucleic 

acids - a basic 

approach. 

1. Learner can correlate all 

four – UV,IR,NMR and 

mass spectroscopy in 

structure determination of 

organic molecule 

 2.Learner gets basic 

information of 

biomolecules – Nucleic 

acid and their role in 

genetics and protein 

synthesis. 

  Unit 4- Polymer 

Catalysts and 

Reagents 

1.Understanding 

organic synthetic 

polymers with 

preparation, 

properties & uses of 

selected polymers.  

2. A brief study of 

selected catalysts and 

reagents in organic 

synthesis. 

1. Learner gets the 

knowledge of polymers, 

their synthesis, properties 

and applications 

2. Learner gets the 

knowledge of various 

reagents for various 

chemical conversions. 

 

 

 Semester – VI 

Paper – III 

Practical Paper 

code: USCH 

P603 

Separation of liquid 

mixture  

To enable students to 

develop skills in 

organic separation of 

liquid mixtures using 

physical method- 

distillation. 

Learner would be able to 

do separation of two 

liquid components in 

organic mixture. 

 Sem V-Paper – 

IV 

Analytical 

chemistry 

USCH504 

Unit 1-Introduction to 

quality concepts, 

chemical calculations 

and sampling.  

 

1.To provide a basic 

knowledge and 

understanding of core 

principles of analytical 

chemistry.  

2. To introduce basic 

analytical techniques 

and practical aspects 

of classical chemical 

analysis.  

3. To solve problems 

related to chemical 

1. Learner will understand 

the concept of quality. 

2. Learner will be able to 

apply the concept of 

chemistry calculations in 

chemistry laboratory. 



analysis and interpret 

analytical results.  

4.To help students to 

understand the 

accurate procedure of 

sampling or 

calculating error 

involved in 

measurement.  

5. To inculcate 

research culture in 

learners. 

  

  Unit 2- Classical 

methods of analysis 

(titrimetry).  

 

1. Creating awareness 

amongst learners 

about the scope of 

analytical chemistry in 

various fields. 

1. Learner will be able to 

theoretical aspects of 

titrimetry.  

  Unit 3- Optical 

methods  

1.To introduce stake 

holders to various 

modern instrumental 

methods of analysis 

and separation 

techniques. 

1. Learner will be able to 

understand the working 

and instrumentation of 

optical methods. 

  Unit 4- Methods of 

separation – I 

1. To introduce stake 

holders to various 

modern instrumental 

methods of 

separation. 

1.Learner will be use the 

knowledge of methods of 

separation in research. 

 Semester – V 

Paper – IV 

Practical Paper 

code: 

USCHP504 

1.Estimation of 

fluoride content in the 

given solution 

colorimetrically. 

 

Students can calculate 

the error in various 

ways by using their 

experimental data 

 

Learner will be 

understand 

instrumentation, working 

of colorimetry. Calibration 

curve method 

  2. Estimation of 

magnesium content in 

Talcum powder by 

complexometry, using 

standardized 

solution of EDTA). 

Students can develop 

method for the assay 

of commercial 

samples 

Learner will be to apply 

knowledge of 

complexometric titrations. 

  3. Determination of 

COD of water sample. 

Students can carry out 

analysis of water 

sample for various 

parameters 

Learner will be to apply to 

carry small research on 

water pollution problems. 

  4. Determination of 

the potassium content 

of a fertilizer by Flame 

Students will be able 

to carry out assay of 

commercial samples. 

 



photometry 

(calibration curve 

method) 

 

  5. Determination of 

the amount of 

persulphate in the 

given sample solution 

by back titration with 

standard Fe (II) 

ammonium sulphate 

solution. 

Students will be 

exposed to redox 

titrations and to 

calculate percentage 

error 

Learner will be to apply 

knowledge of redox 

titrations 

 Semester – VI 

Paper – IV 

Practical Paper 

code: 

USCHP604 

1.Estimation of 

Chromium in water 

sample  

 

Students will be able 

to carry out analysis of 

water. 

Learner will be 

understand 

instrumentation, working 

of colorimetry. Calibration 

curve method 

  2. Estimation of 

reducing sugar in 

honey by Willstatter 

method. 

 

Students will be able 

to handle various 

types of commercial 

samples & develop 

the method of 

analysis of it. 

Learner will be apply the 

knowledge to study the 

quality of honey  sold 

locally and compare with 

the marketed product. 

  3.Separation and 

estimation of Mg(II) 

and Zn(II) from given 

sample solution using 

an anion exchange 

resin 

 

Students will be able 

to use the technique 

of ion exchange for 

separation & 

estimation of metal 

ions. 

Learner will be apply the 

knowledge in various 

separation problems. 

  4. Estimation of acetic 

acid in Vinegar sample 

by using Quinhydrone 

electrode 

potentiometrically. 

 

Students will have 

experience of 

handling various 

instruments and 

preparation of sample 

for it. 

Learner will be apply the 

knowledge of 

potentiometry in various 

types of titrations. 

  5. Determination of 

phosphoric acid in 

cola sample pH 

metrically. 

Students will have 

experience of 

handling various 

instruments and 

preparation of sample 

for it. 

Learner will be apply use 

the  knowledge in various 

other acidic commercial 

samples  

     

 Paper – IV 

Analytical 

chemistry 

USCH 604 

Unit 1- Electro 

analytical techniques 

Polarography 

Amperometric 

Titrations  

1. To enable students 

to study the principal 

& working of various 

instruments.  

  

1. Learner will be 

understand the the theory 

of  Electro analytical 

techniques. 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

  Unit 2- Methods of 

separation – II Gas 

Chromatography. Ion 

Exchange 

Chromatography 

1.To learn various 

techniques involved in 

separation of mixtures 

of chemicals. 

1. Learner will be 

understand the concept of 

various separation 

techniques. 

  Unit 3- Food and 

cosmetics analysis 

1.To enable students 

to study ingredients 

and methods of 

analysis of products 

used our daily needs  

 

1. Learner will be 

understand the 

composition, adulterants 

and analysis of the 

important components in 

various food sample. 

  Unit 4- Thermal 

methods and 

analytical method 

validation 

1.To encourage 

students to develop 

modern methods 

thermal methods and 

method validation 

1. Learner will be 

understand the 

applications and 

instrumentation of 

thermal methods. 



 

 S. Y. B. Sc. Chemistry  Sem- III and Sem-IV 
 

 

Course 

Goal 

Course 

Nomenclature  

Course Credits Topics  Learning objectives 

 

 

Course outcome 

 USCH301 
 

Unit-I (Physical 

Chemistry) 

Chemical 

Thermodynamics-II, 

Electrochemistry  
 

To understand the 

free energy functions 

and partial molal 

properties.  

-To understand van’t 

Haff reaction isotherm 

and isochore.  

-To learn about 

transport number, 

Hittorf’s rule and 

Nernst equation. 

Learner will understand 

the basic principles of 

Chemical kinetics and 

chemical 

thermodynamics, such as 

van’t Haff reaction 

isotherm and isochore,  

transport number, 

Hittorf’s rule and Nernst 

equation. 

Unit-II (Inorganic 

Chemistry) 

Chemical Bonding 

1.To learn about 

lattice energy, Bond-

Lande equation, 

Kapustinski equation 

& Born-Haber cycle.  

2.To study the 

valence bond theory 

and hybridization. 

3. -To study the 

molecular orbital 

theory and its 

applications. 

1.Learner will understand 

the terms lattice energy, 

Bond-Lande equation, 

Kapustinski equation & 

Born-Haber cycle.   

2.Understand the valence 

bond theory and 

hybridization. 

3. - Learner will 

understand the molecular 

orbital theory and its 

applications. 

UNIT-III (Organic 

Chemistry) 

Reactions and 

reactivity of 

halogenated 

hydrocarbons, 

alcohols, phenols and 

epoxides  

-To learn the method 

of naming aromatic 

compounds.  

-To understand the 

concept of 

aromaticity.  

- To learn the 

reaction of 

haloarenes and their 

mechanism.  

-To know the 

reaction of phenols. 

Learner will understand 

reactions of aromatic 

compounds. 

 

Learner will understand 

reactions of haloarenes 

with mechanism.  

 

Learner will understand 

reactions  of phenols 

USCH302 Unit-I  (Physical 

Chemistry) 

Chemical Kinetics-II, 

-To learn the types 

of complex chemical 

reactions.  

Learner will Know the 

types of complex 

chemical reactions.  



Solutions  

 

-To understand the 

concept of activation 

energy, Arrhenius 

equation and 

theories of reaction 

rates.  

-To learn about ideal 

& non-ideal 

solutions and 

partially miscible 

liquids.  

-To learn the 

concepts of 

distillation, Nernst 

distribution law and 

solvent extraction. 

Learner will understand 

the concept of activation 

energy, Arrhenius 

equation and theories of 

reaction rates.  

 

Unit –II (inorganic 

Chemistry) 

Selected topics on p 

block elements  

-To study the 

preparation, 

structure and 

bonding of 

compounds of 

boron.  

-To learn the 

preparation of extra 

pure silicon and 

germanium, 

structure of SiO2 

and SiCl4.  

- To study the 

preparation and 

structure of oxides 

of nitrogen. 

Students will know the 

structure and bonding of 

compounds of boron. 

 

Learn  preparation of extra 

pure silicon and 

germanium, 

 

Learn the preparation and 

structure of oxides of 

nitrogen. 

Unit-III (Organic 

Chemistry ) 

Carbonyl Compounds  

1. To learn absolute 

configuration of 

stereoisomers. 

 2. To know the 

reasons for reactivity 

of carbonyl 

compounds & to 

study mechanism of 

some name reactions 

involving >C=O 

group. 

Learners will understand 

concept of  stereoisomers 

 

Learners will know 

reasons for reactivity of 

carbonyl compounds 

USCH303 Unit I- Intorduction 

to Analytical 

Chemistry and 

Scope/ Objectives:  

Learners should be 

able to  

Learners will understand 

the concepts and 

principles of analytical 



Statistical Treatment  

of analytical data-I 

(15 L)  

 

1. Select a method of 

analysis  

2. Decide how to 

identify a sample and 

prepare it for analysis  

3. Select a procedure for 

analysis  

4. Identify sources of 

possible errors in the 

results obtained.  
 

chemistry and able to  
select a method of 

analysis, identify a 

sample and prepare it for 

analysis, procedure for 

analysis, identify sources 

of possible errors in the 

results obtained.  

 

   
Unit II- Classical 

Methods of 

Analysis(15 L)  

 

Objectives:  

1.The main 

objectives of this unit 

is to 

2.Introduce classical 

methods of chemical 

analysis.  

3.Appreciate the 

various terms and 

types of titrimetric 

analysis.  

4.Ability to select 

proper titrimetric 

method  

5.Appreciate the 

usefulness of the 

gravimetric method 

of analysis  

6.Identify a suitable 

gravimetric method  

7.Perform the 

required calculations 

involved in the 

analysis by titrimetry 

as well as gravimetry.  

 

1.Understand  objectives 

of classical methods of 

chemical analysis.  

2.Learners will know 

various terms and types 

of titrimetric analysis and 

gravimetric analysis with 

essential calculations. 

 

  Unit III: 

Instrumental 

Methods-I [15 L]  
 

Objectives:  

On completing the 

learning of this unit 

the learner is 

expected to  

1.Know the various 

instrumental methods 

of analysis 

2.Advantages of 

using instruments to 

make measurements 

Learners will know the 

various instrumental 

methods of analysis, 

advantages of these 

methods, 

instrumentation and 

diagram working 

principle  and use of 

these instruments for 

analytical purpose.  

Understand the basics of 



3.The various 

observable properties 

of a given analyte and 

the stimulus best 

suited for its analysis 

4.Know about a 

generalized diagram 

of an analytical 

instrument  

Select a suitable 

instrumental method 

for analysis  

5.Appreciate the 

basic terms in 

spectrometry  

6.Use the relationship 

between absorbance 

(and its variations) 

and concentration of 

the analyte.  

7. Chose suitable 

method for 

photometric 

titrations.  

 

spectroscopy, 

relationship between 

absorption and 

transmission 

phenomena.  

Learners will be able to 

select proper analysis 

technique. 

 USCH401 Unit I 

Photochemistry 

Nuclear chemistry-I 

Basics of quantum 

chemistry 

1.To learn the basic 

concepts of 

photochemistry and 

photochemical 

phenomena.  

2. To learn the basics 

of nuclear chemistry 

and quantum 

chemistry. 

Students will understand 

the concept and 

application of 

photochemistry and 

photochemical 

phenomena.  

Learners will understand 

the concept and 

application of the basics of 

nuclear chemistry and 

quantum chemistry. 

  Unit II (Inorganic 

Chemistry) 

To study the 

characteristic 

properties of 3d 

transition elements 

and ions. 2. To learn 

the terminologies of 

coordination 

chemistry as well as 

theories associated 

with coordination 

compounds. 

Learners will study the 

characteristic properties 

of 3d transition elements 

and ions; terminologies of 

coordination chemistry as 

well as theories associated 

with coordination 

compounds. 

  Unit III To study the reactions Learners will study the 



Aromatic amino 

compounds 

Heterocyclic 

Chemistry 

of aromatic amino 

compounds.  

2. To synthesize the 

variety of organic 

compounds from 

diazonium salt. 3. 

Introduction of 

heterocyclic 

chemistry. 

reactions of aromatic 

amino compounds and 

able to synthesis variety of 

organic compounds from 

diazonium salt.  

 

Learners will understand 

the concept about 

heterocyclic chemistry. 

     

 USCH402 Unit I 

Solid State 

Catalysis 

1.To understand the 

characteristics of 

cubic crystal system 

and use of XRD in 

determination of 

crystal structure.  

2. To learn the 

concepts of 

homogenous, 

heterogeneous as well 

as enzyme catalysis. 

Learners will know the 

concepts Solid State 

Catalysis  

They will understand the 

use of XRD in 

determination of crystal 

structure.  

Learners will understand 

the concepts of 

homogenous, 

heterogeneous as well as 

enzyme catalysis. 

  Unit II (Inorganic 

Chemistry) 

Ions in aqueous  

Medium 

Chemistry of Volatile 

Oxides and Oxo-acids 

1.To understand the 

acidity of cations and 

basicity of anions in 

aqueous medium.  

2. To learn the 

properties and 

applications of 

oxoacids of N, P & S. 

Learners will understand 

the concept of acidity of 

cations and basicity of 

anions in aqueous 

medium. 

Learners will know  the 

properties and 

applications of oxoacids of 

N, P & S. 

  Unit III (Organic 

Chemistry) 

1. To compare 

reactivities of 

aromatic carboxylic 

acids & sulphonic 

acids.  

2. To learn reactions 

of aromatic acids. 

Learners will know and 

compare reactivities of 

aromatic carboxylic acids 

& sulphonic acids.  

They will also know the 

reactions of aromatic 

acids. 

     

 USCH403 Unit –I -Methods of 

separation ( 15 L)  

 

Objectives:  

The learner is 

expected to 

understand  

The importance of 

separation in sample 

treatment  

Various methods of 

Learners will understand 

the importance of 

separation in sample 

treatment; 

Various methods of 

separations;  How to 

select a method of 

separation of an analyte 



separations  

How to select a 

method of separation 

of an analyte from the 

matrix  

How a solute gets 

distributed between 

two immiscible 

phases  

Principle of solvent 

extraction and 

various terms 

involved therein  

Effect of various 

parameters on solvent 

extraction of a solute  

Classification of 

Chromatographic 

methods  

Paper and thin layer 

chromatography and 

using them in 

practice  
 

from the matrix; 

distribution of solute gets 

between two immiscible 

phases; Principle of 

solvent extraction and 

various terms involved 

therein; Effect of various 

parameters on solvent 

extraction of a solute; 

Classification of 

Chromatographic 

methods; Paper and thin 

layer chromatography 

and using them in 

practice  
 

  Unit –II - 

Instrumental 

Methods-II 

Expected to know the 

applications of the 

various instrumental 

methods dealt with in 

this unit.  
 

Objectives  

On completing this 

unit the learner is  

� Expected to 

appreciate the nature 

of interaction 

between applied 

electrical potential 

and the concentration 

of the analyte.  

� The nature of 

chemical reactions 

that influence 

potential of a given 

cell.  

� Familiar with the 

various types of 

electrodes or half 

cells.  

� Appreciate 

the nature, 

need and 

importance of 

pH  

Learners will understand 

and know the concept of 
applied electrical 

potential and the 

concentration of the 

analyte.  

Learners will know the 

nature of chemical 

reactions that influence 

potential of a given cell.  

Learners will know 

various types of 

electrodes or half cells.  

Learners will know the 

nature, need and 

importance of pH 



  Unit III- 
Statistical 

Treatment of 

analytical data --II 

(15 L)  
 

Objectives:  

On completing this 

unit the learner is 

expected to 

understand  

i) The use of 

statistical methods in 

chemical analysis.  

ii) The nature of 

indeterminate errors 

iii) The randomness 

of such errors and its 

distribution around a 

correct or acceptable 

result. 

iv) Computation of 

Confidence limits and 

confidence interval  

v) Test for rejection 

of doubtful result  

vi) Method to draw 

best fitting straight 

line. 
 

Learners will know the 

application of statistical 

methods in chemical 

analysis; the nature of 

indeterminate errors; the 

randomness of errors; 

tests for rejection of 

doubtful result; method 

to draw best fitting 

straight line. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

F. Y. B. Sc. Chemistry  Sem- I and Sem-II 

 
 

Course 

Goal 

Course 

Nomenclature  

Course Credits Topics  Learning objectives 

 

 

Course outcome 

 USCH101 
 

Unit-I (Physical 

Chemistry) 

 

(1)To develop a clear 

idea about energy, its 

relationship with the 

matter. The various 

forms of energy and 

how one form of 

energy may be 

transformed into 

another. 

(2)To develop clarity 

on the concept of 

heat, work and energy 

and their relationship. 

(3)To understand the 

concept os system, 

surrounding and 

boundaries. 

(4)To be able to 

realize the importance 

of the laws of 

Thermodynamics; 

how they are 

developed, how they 

can be applied to get 

useful results. 

(5)To define and 

distinguish between 

extensive and 

intensive properties; 

state and path 

functions. 

(6)Learn to 

(1)Define various terms 

and definitions of 

Thermodynamics. 

(2)Define and explain 

various types of system 

and boundaries. 

(3)Distinguish between 

extensive and intensive 

system, state and path 

functions. 

(4)State and apply Zeroth 

law and the first law of 

Thermodynamics to 

various systems 

(5)Explain and define 

heat, energy, work and 

their relationship. 

(6)State various sign 

conventions when work is 

done, by or on a system. 

(7)Define and calculate 

the enthalpy of a system 

and understand its sign 

conventions for various 

types of reactions. 

(8)Define heat capacity at 

constant volume and 

constant pressure and its 

uses. 

(9)Define enthalpy of 



understand the 

concept of heat in 

various reactions and 

the relationship 

between enthalpy, 

temperature and heat 

capacity based on 

Kirchorff’s law. 

 

 

standard states, various 

heat of reactions and the 

applications of heat of 

combustion in chemical 

reactions. 

(10)Calculate change in 

enthalpy and heat 

capacity through Kirchoff’s 

law. 

 

Unit-II (Inorganic 

Chemistry) 

 

(1)To understand the 

structure of an atom 

through the various 

models proposed for 

the same. 

(2)To understand the 

various concepts 

involved in the 

prescribed atomic 

models. 

(3)To understand 

hydrogenic atoms and 

the relevant 

properties like energy 

levels, shapes of 

orbitals etc. 

(4)To understand the 

position of elements 

and their classification 

in the long form of the 

periodic table. 

(5)To understand 

periodic trends of 

atomic and ionic size, 

electron gain 

enthalpy, enthalpy of 

ionization. 

(6)To understand the 

electronegativity and 

its various scales. 

(1)Comprehend the 

periodic table by knowing 

arrangement in 18 groups 

and 7 periods. 

(2)Calculate the effective 

nuclear charge for any 

electron in an atom, ion as 

well as for incoming extra 

electron. 

(3)Find electronegativities 

by Paulings method, 

Mulliken method and 

Alfred Rochow method if 

provided the requisite 

data. 

(4)Know and use the 

various key terms. 

(5)Appreciate the 

historical perspective of 

atomic structure. 

(6)Describe subatomic 

particles like electron 

protons and neutrons. 

(7)Correlate atomic 

number and atomic mass 

and properties of atom 

based on these concepts. 

(8)Explain the atoms of 

different elements with 

different properties. 



 

 

 

(9)Appreciate interaction 

of matter with 

electromagnetic 

radiations 

(10)Appreciate the 

difference between 

electromagnetic and 

matter wave 

UNIT-III (Organic 

Chemistry) 

 

(1)To introduce the 

rules of IUPAC 

nomenclature of 

organic compoundsto 

undergraduate 

students. 

(2)To understand the 

correlation between 

nomenclature and 

structure of 

monofunctional and 

bifunctional organic 

compounds. 

(1)The undergraduate 

students will understand 

the different aspects of 

IUPAC nomenclature of 

organic compounds 

(2)The learner will be able 

to draw the structure of 

organic compounds from 

their IUPAC names and 

vice versa. 

 

USCH102 Unit-I  (Physical 

Chemistry) 

 

(1)To understand the 

process of chemical 

change. 

(2)Learn the essentials 

of chemical kinetics 

and the factors 

affecting it. 

(1)Calculate and conclude 

about the Order of given 

reaction. 

(2)From available 

methods and data 

supplied, students would 

be able to find Order of 

reaction. 

 

Unit –II (inorganic 

Chemistry) 

 

(1)To understand the 

physical and chemical 

properties of main 

group elements and 

their comparative 

trends. 

(2)Comparative trends 

in the properties of 

binary and other 

compounds formed by 

main group elements. 

(1)Know the physical and 

chemical properties of 

main group elements and 

their comparative trends. 

(2)Understand reactions 

of formation of the of 

binary and other 

compounds formed by 

main group elements. 

(3)Correlate the 

comparative trends in the 



(3)Reactions of 

formation of some 

compounds on main 

group elements. 

(4)Various 

applications of the 

compounds formed by 

Group 1 and Group 2 

elements. 

(5)The learner 

regarding 

environmental impact 

of oxides of carbon, 

nitrogen and Sulphur. 

properties of binary and 

other compounds formed 

by main group elements. 

(4)Know the different uses 

of the binary and other 

compounds formed by 

main group elements. 

(5)Understand reactions 

of formation of some 

compounds Group 1 and 

Group 2 elements 

(6)Understand various 

properties shown by the 

compounds Group 1 and 

Group 2 elements 

 

Unit-III (Organic 

Chemistry ) 

 

(1)Three-dimensional 

structure of the 

molecules 

(2)Molecules with 

same molecular 

formula may exist in 

different forms. 

(3)The concept of 

optical activity. 

 

(1)Distinguish and draw 

different molecular 

projections. 

(2)Recognize the 

difference between 

configuration and 

confirmation. 

(3)Distinguish among 

different forms of 

stereoisomerism. 

1. Identify optically 

active and inactive 

compounds 

(4)Assign 

stereodiscriptors. 

 

 USCH201 Unit I (physical 

chemistry  

 

1.To learn about ideal 

gases, ideal gas laws 

and deviations from 

the same. 

 2. To study about real 

gases, van der Waals 

equation of state and 

Joule-Thomson effect. 

(1)Students will 

understand the concepts 

of ideal gases, ideal gas 

laws and deviations from 

the same. 

(2) Understand different 

principles of gases. 

 



3. To learn about the 

equilibrium constants, 

Le Chatelier’s principle 

and entropy. 

 

  Unit II (Inorganic 

Chemistry) 

1.To learn about types 

of qualitative analysis. 

2. To know the use of 

reagent papers in the 

qualitative analysis.  

3. To understand how 

the ions get 

precipitated from the 

solution and the 

factors affecting the 

precipitation process. 

4. To study about 

acid-base theories and 

their applications. 

1. Understand qualitative 

and quantitative analysis. 

2. Understand the theory 

and principle behind 

precipitate formation, acid 

base reaction. 

 

  Unit III 

(organic Chemistry) 

1.To learn methods of 

preparation of 

alkanes, alkenes & 

alkynes & to discuss 

addition reaction of  

2. Introduction of 

pericyclic reaction.  

3. To learn the 

concept of 

Aromaticity & 

Electrophilic 

substitution reaction 

of aromatic 

compound. 

1. Thorough 

understanding about  

alkanes, alkenes & alkynes 

& addition reactions 

2. Understand concept of 

Aromaticity & 

Electrophilic substitution 

reaction of aromatic 

compound. 

 USCH201 Unit I (physical 

chemistry  

 

1.To learn the basics 

of ionic equilibria.  

2. To learn about pH, 

buffers, buffer 

capacity and 

Henderson equation. 

3. To learn the 

terminologies 

involved in molecular 

spectroscopy.  

4. To learn the 

terminologies 

involved in solid state 

chemistry. 

1. Understand concept of 

ionic equilibria, 

Henderson’s equation 

2. Understand concept of 

molecular spectroscopy 

3. understanding of 

different terms involved in 

solid state chemistry 

  Unit II (Inorganic 

Chemistry) 

To study about the 

bonding and 

1.Understand basic terms 

about covalent 



 

 

characteristics of ionic 

and covalent 

compounds.  

2. To learn how to 

predict the shape of 

molecules by applying 

VSEPR theory.  

3. To study about 

isoelectronic principle, 

Lewis dot structure 

and limitations of 

VSEPR theory. 

 4. To learn how to 

balance redox 

reactions.  

5. To study the 

applications of redox 

chemistry with 

respect to extraction 

of elements and 

reagents used in 

volumetric analysis.  

6. To learn about 

reduction potential, 

Latimer diagram and 

titration curve for 

single electron redox 

system. 

compounds. 

2.Understand basics and  

VSEPR theory. 

3. Understand  

isoelectronic principle, 

Lewis dot structure and 

limitations of VSEPR 

theory. 

4. Understand the 

applications of redox 

chemistry with respect to 

extraction of elements 

and reagents used in 

volumetric analysis. 

5.  Understanding about 

reduction potential, 

Latimer diagram and 

titration curve for single 

electron redox system 

  Unit III 

(organic Chemistry) 

1. Representation of 

3-dimension structure 

on papers.  

2. Idea of cis trans 

isomerisum in 

cycloalkanes & energy 

of various 

conformations of 

simple molecules.  

3. Illustrative 

examples involving 

functional group 

interconversions. 

Understand 

stereochemistry principles 

and able to identify 

isomerisum. 


