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EROGRAMME QUTCOMES (POs)

entrepreneurship, research and development and societal benefits

ro : . COGNITIVE
Numbers __MNPFO('MMMB OUT“OMBS LEVEL

PO1: Recognize the scientific tempers and attitudes, which in turn can prove to R
be beneficial for the soclety since the sclentific developments can make a
nation or soclety to grow at a rapid pace.

PO 2 Understand scientific knowledge and exchange Ideas with other U
stakeholders; make people aware about sustainable utilization of resources
with ethical approach.

PO 3: Understand and apply the issues of environmental contexts and sustainable U, Ap
development as a basic interdisciplinary concern.

PO 4: Create the ability to perform experiments and to analyse & interpret the c

‘ obtained accurate results and thus gain the ability to solve problems, to
involve in critical, Independent, and creative thinking,

PO 5: Possess expertise to apply and formulate ideas which will provide them Ap,C
competitive advantage in pursuing higher studies from India or abroad; and
seek jobs in academia, research or industries.

PO 6: Assemble the acquired in-depth knowledge of applied subjects towards the c
inculcation of professional and employment skills so that students can make
a career and become an entrepreneur in diverse fields.

E F1
iy COGNITIVE
Numbers PROGRAMME SPECIFIC OUTCOMES
LEVEL

PSO 1: Remember and understand the fundamental concepts of organic, inorganic, R, U
physical and analytical chemistry.

PSO 2: Analyse and apply the principles of analysis and hands on training of An, Ap
different advanced and commonly used analytical equipment for qualitative,
quantitative and synthetic laboratory exercises

PSO 3: Apply the principles of chemistry in the fields of industry, agriculture, Ap
medicine and environment

PSO 4: Be able to apply the knowledge of the scientific concepts learnt to develop C
novel research ideas in chemistry

PSO 5: Be able to combine the theoretical and practical knowledge for C
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COURSE STRUCTURE

(BSC HONOURS WITH CI IEMISTRY)

'
A

4

SEMESTER | COURSE COURSE NAME CREDITS
. UGCHEMAECCO1 English Communications/ Environmental Science 2
é UGCHEMCC01 Organic Chemistry-1 + Organic Chemistry-I Lab 442
g UGCHEMCC02 Physical Chemistry- + Physical Chemistry-1 Lab 442
r GE-1 Generic Elective Theory + Practical 4+2
o UGCHEMAECC02 | English Communications/ Environmental Science 2
E UGCHEMCC03 Inorganic Chemistry-1+ Inorganic Chemistry-I Lab 4+2
g UGCHEMCC04 Organic Chemistry-I1 + Organic Chemistry-II Lab 442
@ GE-2 Generic Elective Theory + Practical 442
UGCHEMCC05 Physical Chemistry-II + Physical Chemistry-II Lab 4+2
;P UGCHEMCC06 Inorganic Chemistry-II + Inorganic Chemistry-1I Lab 4+2
g UGCHEMCCO07 Organic Chemistry-III + Organic Chemistry-III Lab 42
é UGCHEMSECO01 | Skill Enhancement Course-1 2
GE-3 Generic Elective Theory + Practical 4+2
UGCHEMCC08 Physical Chemistry-III + Physical Chemistry-III Lab 442
; UGCHEMCC09 Inorganic Chemistry-III + Inorganic Chemistry-1II Lab 4+2
g UGCHEMCC10 Organic Chemistry-IV + Organic Chemistry-IV Lab 42
é UGCHEMSEC02 | Skill Enhancement Course-2 2
GE-4 Generic Elective Theory + Practical 4+2
" UGCHEMCC11 Inorganic Chemistry-IV+ Inorganic Chemistry-IV Lab 4+2
é UGCHEMCC12 Organic Chemistry-V + Organic Chemistry-V Lab 4+2
E UGCHEMDSEO(1 DSE-1 Theory + Practical 4+2
o DSE-2 DSE-2 Theory + Practical 4+2
" UGCHEMCC13 Inorganic Chemistry-V + Inorganic Chemistry-V Lab 4+2
g UGCHEMCC14 | Physical Chemistry-IV + Physical Chemistry TV Lab 42
§ DSE-3 DSE-3 Theory + Practical 4+2
@ DSE-4 Theory + Practical 4+2
TOTAL CREDITS 120
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SEMESTER - 1
Course name CHEMISTRY -CCO1: ORGANIC CHEMISTRY-01 ,
Course code | UGCHEMCCO1 [ Credits: 6, Full Marks: 100
o | - Number of lectures required: 120
“Marks Distribution "AI'Iiélory: Endsem (50) + Midsem (10) + Attendance (05)

(100) Practical: Experiment (30) + Attendance (OSLM o

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

1. Understanding different types of Interactions present in molecules

Understanding and applying VB and MO theories

Understanding and analysing Reactivity of different organic molecules

Evaluating actual shape of a molecule

Remembering and applying different terminologies and their application in the higher
field of chemistry

6. Understanding and applying asymmetric synthesis

LA W

Course Qutcomes:

After completion of this course the student will be able to

co Course Qutcomes POs PSOs Cognitive

No. Addressed | addressed Level

CO1 | Analyse different types of chemical forces PO 2 PSO 4 An
and interactions to predict the structure-
activity relationships of different organic
molecules

CO2 | Apply the knowledge of VBT and MOT to PO 2 PSO 4 Ap,C
discuss structure of molecules

CO 3 | Apply the knowledge addition reactions in PO 2 PSO 3 Ap
alkenes and alkynes in organic synthesis

CO4 |Analyse and apply the concept of PO1 PSO 2 An, Ap
crystallisation and purification of organic
compounds

CO5 | Evaluate boiling and melting points of PO 2 PSO 2 E
unknown organic compounds

CO 6 | Apply the concept of asymmetric synthesis PO 4 PSO S Ap,C
to design novel organic molecules

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

Marks Distribution
(100)

SEMESTER - 1
CHEMISTRY -CCO2: PHYSICAL CHEMISTRY-01

UGCHEMCCO02

Course Objectives:

| Credits: 6, Full Marks: 100

Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (0! 5)
Practical: Experiment (30) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

1. Kinetic model of an Ideal gas

2. Theoretical basis of Equipartition principle and its limitation

3. Understanding thermodynamic principles for a system performing mechanical work and
applying the laws of thermodynamics

4. Analysing how fast a chemical reaction can occur under certain physical conditions

5. Understanding and analysing role of catalysts and biocatalyst (e.g, enzymes, etc.) in a
catalyzed reaction

6. Evaluating numerical problems and experimentally determine the order, rate and
activation energy of a chemical reaction

Course Outcomes:

After completion of this course the student will be able to

CO No. | Course Outcomes POs PSOs Cognitive
Addressed | addressed Level
CO1 | Explain the theories of kinetic model of an PO 2 PSO 1 U
ideal gas
c02 Analyse and explain theoretical basis of PO 2 PSO 3 An, E
Equipartition principle and its limitation
CO3 | Apply the concepts of thermodynamics in PO 2 PSO 3 Ap
different chemical reactions
CO4 | Analyse how fast a chemical reaction can PO 2 PSO 4 R, An
occur under certain physical conditions
and what are the specific roles of different
parameters affecting the speed or rate of
any chemical reaction.
CO5 | Analyse role of catalysts and biocatalyst PO 2 PSO 3 An,C
(e.g., enzymes, etc.) in a catalyzed reaction
and design new catalysts
CO6 |Analyse and apply the theoretical PO 1 PSO 4 An, Ap
knowledge to do the different
thermodynamic and kinetic based
experimentg==
R = Remeny¥ POy smndmg. Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 2
CHEMISTRY -CCO3: INORGANIC CIIHMI_S'I'RY-UI B ) ‘
Course code UGCHEMCCO3 _ ]_(:'rmllts: 6, Full Marks: 100 |
| Number of lectures required: 120
Theory: indsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

Course name

Marks Distribution

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding the structure of atom

2. Periodic table and understand the periodic variation of different atomic and lonic
properties

3. Understanding the acid-base behaviour of different organic and in organic compounds

4. pH ofacids and bases, buffer solution and their applications in respective areas

5. Understanding the redox behaviour of different substances

6. Applications of redox chemistry in different promising areas, like, solar cell, fuel cell,
supercapacitors, batteries etc.

Course Outcomes:

After completion of this course the student will be able to

CO No. | Course Outcomes POs PSOs Cognitive
addressed | addressed Level

CO1 | Apply the classical and quantum mechanical PO 2 PSO 2 Ap, An
ideas to analyze different numerical
problems

CO2 | Recall the periodic table and explain the PO 2 PSO1 R U
periodic variation of different periodic
properties

C03 | Explain and analyse acid-base behaviour of PO 2 PSO 3 U, An
different organic and inorganic compounds

CO4 | Evaluate and apply the mathematical ideas PO 2 PSO 4 E Ap
based on pH in acid base reaction system

CO5 | Apply the redox chemistry to design POS PSO 4 Ap,C
advanced materials like, solar cell, fuel cell,
supercapacitors, batteries etc.

CO6 | Analyse and apply the concept of pH and P03 PSO 2 An, Ap
redox potential in respective quantitative
analysis

= Applying, An = Analysing, E = Evaluating, C = Creating




[ e e

SEMESTER -2

Coursename | CHEMISTRY - CCO4: ORGANIC CHEMISTRY-02
Coursecode | UGCHEMCCO4 | [ Credits: 6, Full Marks: 100
I " Number of lectures required: 120 S .
~ Marks Distribution Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attam_lary_ge (0')) R
Course Objectives:
At the end of studying this course a student will acquire knowledge on:
L. Understanding chirality and applying the knowledge in enzymatic reactions
2. Understanding the fundamental principles of different spectroscopy and applying
the knowledge in characterizing different aspects of molecules
3. Reactivity of different organic molecules, as well as, mechanism of different organic
reactions
4. Applying the above concepts in the synthesis of different important organic
compounds,
Course Outcomes:
After completion of this course the student will be able to
CO No. Course Outcomes POs PSOs Cognitive
addressed addressed Level
CO1 | Apply the knowledge of stereochemistry in PO 2 PSO 3 Ap
different enzymatic reactions
COZ |Apply the fundamental principles of P03 PSO 2 Ap,C
different spectroscopy to  solve
Spectroscopic aspects of molecules
CO3 | Interpret reactivity of different organic| P02 PSO1 E
molecules, and justify the mechanism of
different organic reactions
CO4 | Apply the fundamental concepts learnt to PO 2 PSO 4 Ap,C
design different important  organic
compounds.

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Page 7 of 30



Course name
Course code

Marks Distribution
(100)

~ SEMESTER - 3
CHEMISTRY -CCO5: PHYSICAL CHEMISTRY-02
UGCHEMCCOS | Credits: 6, Full Marks: 100
“ .“Nll.l.‘lﬂ.l‘e.l“livfjécflirééi}é(|lli.ri!t|:.-]ZU. =
Theory: Endsem (50] + Midsem (10) + Attendance (05)

Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding basic laws governing the adsorption, different adsorption isotherms and

applying the knowledge in analysing the function of heterogeneous catalysts

2. Understanding the concepts of chemical equilibrium and applying the thermodynamic
laws to explain chemical equilibrium

3. Understanding and applying Le Chatelier principle

4. Understanding the basic and fundamental concepts classical and quantum mechanics

5. Applying the concepts of quantum mechanics in different quantum mechanical system,

such as particle in a box, simple harmonic oscillator, rigid rotor and one-electron system
like hydrogen atom.

Course Qutcomes;

After completion of this course the student will be able to

CO No.

Course Qutcomes

POs
addressed

PSOs
addressed

Cognitive
Level

Co1

Explain the basic laws governing the
adsorption, different adsorption isotherms
and apply the knowledge to analyze the role
of heterogeneous catalysts

PO 2

PS03

U, An, Ap

co2

Apply the concepts and principles of
chemical equilibrium in analyzing chemical
reactions

PO 3

PSO 3

Co3

Summerize the basic and fundamental
concepts classical and quantum mechanics
and evaluate different quantum mechanical
problems

PO 4

PSO 2

Co4

Apply the knowledge of physical chemistry to
estimate different parameters in practical
experiments

PO 5

PSO 2

Ap,C
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Course name

SEMESTER - 3

Course code UGCHEMCC06

Marks Distribution

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

CHEMISTRY -CCO6: INORGANIC CHEMISTRY-02

[ Credits: 6, Full Marks:j 00

Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

1. Understanding concepts, theories and parameters related to bonding
2. Applying the knowledge of bonding in explaining the structure and properties of
molecules and lons
3. Understanding the factors determining nuclear stability and applying the knowledge in
different nuclear reactions
4. Understanding and applying nuclear models
5. Applying the concepts of radioactivity in power generation, age determination etc.
Course Outcomes:
After completion of this course the student will be able to
Co Course Outcomes POs PSOs Cognitive
No. addressed | addressed Level

CO1 |Demonstrate the concepts, theories and PO 1 PSO 1 U
parameters related to ionic, covalent, metallic
and H-bonding

CO2 | Apply the knowledge of bonding in explaining PO 2 PSO 3 Ap
the structures, interactions and reactions of
molecules and ions

CO3 |Elaborate the concept of radioactivity in PO 2 PSO 3 C
promising fields like, nuclear power
generation, radiation therapy etc.

CO4 |Apply the knowledge of volumetric and PO 2 PSO 2 Ap
gravimetric analysis in different chemical
reactions

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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(‘ourse name
Luurqc code

SEMESTER - 3

'CHEMISTRY -CC 07: ORGANICC |ll MISTRY-03

UGCHEMCCO7 | Credits: 6, Full Marks: 100

| Marks Distr lhuliun

I

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

, Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

1. Understanding the reactivity of carbonyl and related organic compounds

2. Understanding and applying the concepts of reaction mechanism in organic synthesis

3. Understanding the fundamental principles of different spectroscoples

4. Applying the concepts of spectroscopy in evaluating different aspects of molecules

5. Understanding the reactivity of organometallic compounds in organic synthesis

Course Outcomes:
After completion of this course the student will be able to
Co Course Outcomes POs PSOs Cognitive
No. addressed | addressed Level

CO1 | Explainand illustrate the reactivity of carbonyl [ PO 2 PSO 3 U
and related organic compounds

CO2 | Interpret the concepts of reaction mechanism PO1 PSO 4 UE
in organic synthesis

CO3 | Apply the fundamental principles of different| PO 2 PSO 2 Ap, C
spectroscopies and  solve  different
spectrochemical data

CO4 |Explain and interpret the reactivity of| PO2 PSO 3 UE
organometallic compounds in organic
synthesis

CO5 | Apply the concepts of synthesis in organic PO 2 PSO 3 Ap
preparation

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 3

Course name CHEMISTRY -CCOB: PHYSICAL CHEMISTRY-03 o
Course code UGCHEMCCOn | Credits: 6, Full Marks: 100

Number of lectures required: 120

Marks Distribution | Theory: Endsem (50) + Midsem (10) + Attendance (05)

(100) Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1

Understanding the activity and actlvity coefficlent of varlous lonic specles present in the
solution

Understanding various electrode processes; different types of electrodes

Derivation of Nernst equation using laws of Thermodynamics

Historical chronology leading to the development of Quantum Mechanics and
understanding different fundamental theories of Quantum Mechanics

Understanding and applying Schrodinger’'s wave equation (time-independent), and

several other mathematical techniques to determine the physical property of different
models.

Course Outcomes:
After completion of this course the student will be able to

co Course Outcomes POs PSOs Cognitive
No. addressed | addressed | Level

CO1 | Compare and explain the activity and activity PO 2 PSO 1 UE
coefficient of various ionic species present in
the solution

CO2 | Classify different types of electrodes and PO1 PSO 3 U, An
electrode processes

CO3 | Demonstrate Nernst equation using laws of | PO 1 PSO 4 u,C

Thermodynamics and solve numerical
problems

CO4 | Recall historical chronology leading to the PO1 PSO 1 R E
development of Quantum Mechanics and
explain different fundamental theories of
Quantum Mechanics

COS5 |Interpret and illustrate Schrodinger’s wave PO 2 PSO 4 UE
equation (time-independent), and several
other mathematical techniques to determine
the physical property of different models

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course hame
Course code

(100)

Course Objectives:

“Marks Distribution

SEMESTER - 4
CHEMISTRY CC09: INORGANIC CHEMISTRY-03
UGCHEMCC0Y | Credits: 6, Full Marks: 100
Number of lectures required: 120
Theory; Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Atthe end of studying this course a student will acquire knowledge on:

1. Extraction and purification of metals based on redox potential
2. Understanding the chemistry of various compounds of the s-block and p-block elements

3. Understanding and applying several industrially important compounds
4. Understanding the basic theories of coordination bonding and coordination chemistry

5. Demonstrating isomerism in coordination compounds in different geometrical shapes

Course OQutcomes:
After completion of this course the student will be able to
co Course Outcomes POs PSOs Cognitive
No. addressed | addressed Level
CO1 |Outline the principles of extraction and| PO2 PSO 1 U
purification of metals based on redox potential
CO2Z | Explain and illustrate the chemistry of various PO 2 PSO 3 UE
compounds of the s-block and p-block elements
CO3 |Discuss the basic theories of coordination PO1 PSO 4 C
bonding and coordination chemistry
CO4 |Solve new research problems based on the PO 4 PSO1 C
knowledge on isomerism
COS | Plan and design novel research ideas based on | P05 PSO 4 Ap,C
inorganic synthesis

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

Marks Distribution
(100)

Course Objectives:

SEMESTER - 4

CHEMISTRY -CC10: ORGANIC CHEMISTRY-04 .
[ Credits: 6, Full Marks: 100
Number of lectures required: 120

UGCHEMCC10

Practical: Experiment (30) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

1L

Preparation and reactivity of nitrogen based organic compounds

Theory: Endsem (50) + Midsem (10) + Attendance (05)

Understanding and applying the concept of retro synthesis and asymmetric synthesis

The mechanism of different organic rearrangement reactions
Understanding the mechanism, stereochemistry, regioselectivity in case of electrocyclic

reactions, cycloaddition reactions and sigmatropic reactions.

Course Outcomes:
After completion of this course the student will be able to
o Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level |
CO1 | Outline the preparation and explain the reactivity | PO 2 PSO 2 UE }
of nitrogen based organic compounds
COZ | Apply the concept of retro synthesis and PO3 PSO 4 Ap,C
asymmetric synthesis to design new target _{
CO3 |Solve and interpret the mechanism of different PO 5 PSO 4 EC |
New organic rearrangement reactions |
CO4 | Apply the knowledge of pericyclic reactions to| PO 1 PSO 4 Ap,C
solve new related problems
COS | Quantitatively estimate composition of different| PO 2 PSO 2 C
organic compounds

R=Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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“Course name

Marks Distribution |
(100)

SEMESTER - 8 7
CHEMISTRY -CC11: INORGANIC CHEMISTRY-04
Course code UGCHEMCCXI -
Number of lectures required: 120
"l‘humy: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

Bo

The elementary idea on crystal fleld theory
The colour, magnetic properties and chemical potentials of coordination

compounds of transition metals

3. The colour, magnetic properties and chemical potentials of coordination
compounds of lanthanolds and actinolds

4. Understanding the chemistry of semimicro qualitative analysis

Course Outcomes:
After completion of this course the student will be able to

' l Credits: 6, Full Mar'k.'_i:ﬂljodi

-y

-

qualitative analysis to determine the
presence of different elements in test
samples

CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level
CO1 | Apply the knowledge of crystal field theory PO 2 PSO1 Ap.C
and its related aspects to discuss the
chemistry of coordination compounds
CO2 | Explain the colour, magnetic properties PO 2 PSO 4 E
and  chemical potentials of novel
coordination compounds
CO3 | Explain the colour, magnetic properties PO 2 PSO 4 E
and chemical potentials of coordination
compounds of lanthanoids and actinoids
CO4 | Elaborate the principles of semimicro PO 3 PSO3 EC
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Cour se name

Cqul se code o
Marks Distribution

. AUG(.HI&.M(‘CIZ

(100)

Course Objectives:

CHl\MI.‘)TIlY (‘(‘12 ()RGANIC CIII’MI‘iTRY 05
[Credlu 6 l’ull Marks 100

Numher of lectures raqulred 120
'l‘hemy Endsem ('50) + Midsem (10) + Attendance (05]
Practical: Experinu_:n_t (10) + _Att_e:ld_nnce_(OS)

At the end of studying this course a student will acquire knowledge on:

SE———————

1. Different heterocyclic compounds of different sizes especially 5 and 6-membered
heterocycles.

2. The synthesis and reactions of different heterocycles.

& w

Understanding the key biological roles of heterocycles
Understanding the chemistry of carbohydrate, amino acids, peptides, proteins and nucleic

acids including the functions of DNAs and RNAs
5. Chemical methods for sequencing biopolymers

Course Outcomes:
After completion of this course the student will be able to
co Course Qutcomes POs PSOs Cognitive
No. addressed | addressed | Level
CO1 | Classify and summarize heterocyclic compounds | PO1 PSO 1 Ap, An
of different sizes especially 5 and 6-membered
heterocycles
CO2 | Apply the concepts of synthesis and reactions of PO 3 PSO 4 Ap, C
heterocycles in designing novel drug molecules
CO3 | Demonstrate the key biological functions of PO 1 PSO 3 U
heterocycles
CO4 |lllustrate and interpret the chemistry of PO 2 PSO 4 EC
carbohydrate, amino acids, peptides, proteins and
nucleic acids
CO5 | Apply the chromatographic techniques in PO 3 PSO 2 Ap
separation of organic mixtures

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

Marks Distribution

SEMESTER - 6

UGCHEMCC3

(100)

Course Objectives:

CHEMISTRY -CC13: INORGANIC CHEMISTRY-05 _
{ Credits: 6, Full Marks: 100
Number of lectures required: 120 e N
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Atu-_pdam:e (05)

At the end of studying this course a student will acquire knowledge on:

1. The role of metal ons in biological systems
2. The structures, functions of metalloproteins and metalloenzymes

3. Understanding the mechanism of redox reactions in biological systems, photosynthesis
and chelation therapy

4. Understanding the structure,

5. Applications of organometallic complexes in catalysis .
6. Understanding the thermodynamic and kinetic aspects of inorganic reaction mechanism

bonding and reactivity of organometallic complexes

Course Outcomes:
After completion of this course the student will be able to
co Course Outcomes POs PSOs | Cognitive |
No. addressed | addressed | Level
CO1 | Evaluate the role of metal ions in biological systems | PO 1 PSO 1 E
COZ | Apply the knowledge of redox reactions in PO 3 PSO 4 Ap,C
biological systems in designing model biological
systems
CO3 | Mlustrate the structure, bonding and reactivity of| PO 2 PSO 3 uc
Neéw organometallic complexes and apply the
concept in designing novel organometallic catalyst
CO4 | Make use of the knowledge of inorganic reaction PO 3 PSO 4 Ap,E
mechanism to explain new reactions
COS5 | Elaborate the principles of semimicro qualitative PO 4 PSO 3 EL
analysis to determine the presence of different
elements in test samples

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Raharg

Kolkata - 118
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Course name
Course code

 SEMESTER - 6

UGCHEMCC13

“Marks Distribution
(100)

Course Objectives:

| CHEMISTRY -CC14: PHYSICAL CHEMISTRY-04

I Credits: 6, Full Marks: 100

Nl‘jl‘ﬁ'he'rﬁf Ier!uﬁzg required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

1.

spectroscopy

Applications of spectroscopic techniques in chemistry

3. lllustrating the concepts of photochemistry

Understanding the fundamental principles of rotational, vibrational, NMR and ESR

4. Understanding the basics of different surface phenomena like, surface tension, adsorption
etc.
5. Understanding different physicochemical phenomena of colloid chemistry
Course Outcomes:;
After completion of this course the student will be able to
co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Apply the knowledge of spectroscopy in solving| P03 PSO 2 Ap,C
related problems in chemistry
CO2 | Apply the concepts of photochemistry to interpret PO 3 PSO 2 Ap,E
different photochemical reactions
CO3 | Apply the concepts of surface tension, adsorption PO 3 PSO 3 Ap, An
etc. to analyse different surface phenomena
CO4 | Designing new formulations for cosmetics, PO 4 PSO 4 Ap, E
surfactants, medicines utilizing the concepts of
colloid chemistry
COS5 | Apply the knowledge of surface properties to PO 2 PSO 2 Ap,E

determine the related parameters

R=Remembering, U = Understanding; An = Analysing, Ap = Applying, E = Evaluating, C = Create
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DISCIPLINE SPECIFIC ELECTVES (DSFK)

Course name DSEO1: Advanced Physical Chemistry
Course code UGCHEMDSED] I Credits: 6, Full Marks: 100
- Number of lectures required: 120
Marks Distribution ‘fheury: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Auendarmg {0":} -

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding structural parameters of ionic solids
2. Classifications of different lattice systems and lattice parameters
3. Understanding statistical thermodynamics
4. Third law of thermodynamics and its related toplcs
5. Understanding basic polymer chemistry
Course Outcomes;
After completion of this course the student will be able to
CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level
CO1 | Explain and illustrate the structural features | PO 2 PSO1 UE
of different ionic solids based on
crystallography
C02 | Classify and discuss the lattice systems and P02 PSO 4 Uc
lattice  parameters newly synthesized
crystalline materials
CO3 | Apply statistical thermodynamics to solve PO 3 PSO 4 Ap,C
new related problems
CO4 | Apply third law of thermodynamics to PO 4 PSO 1 Ap,E
interpret related systems
COS5 |Design new polymer for advanced PO 4 PSO 4 c
applications
CO6 | Develop computer programs based on PO6 PSO 4 C
numerical methods for applications in
chemistry

R=Remembering, U = Understanding; An = Analysing, Ap = Applying, E = Evaluating, C = Create
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Course name

Marks Distribution
(100)

Course Objectives:

\ DSKO2: k\nm\yllml Methods in Chemistry
Course code - | UGCHEMDSKE2

Atthe end of studying this course a student will acquire knowledge on:

1,

quantitative analysis

Course Outcomes:

After completion of this course the student will be able to

Understanding analysis of analytical data based on statistical treatment
Basic principles on instrumentation technlques for optical method of analysis
Fundamental concepts of analytical chemistry Involving qualitative and

i [ Credits: 6, Full Marks: 100
Number of lectures required: 120 -
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Applying the techniques for quantitative analysis of elements in different samples
Understanding the basic concepts on chromatography

in analysing geochemical samples

CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level

Co1 Analyse analytical data based on PO 2 PSO1 An
statistical treatment

CO2 | Apply the knowledge on instrumentation PO 3 PSO 4 Ap,C
techniques for optical method of analysis
to solve related analytical problems

CO3 | Apply the different analytical techniques PO 2 PSO 4 Ap,C
to  estimate industrial samples
quantitatively

CO4 | Adapt the chromatographic separation PO 4 PSO1 C
techniques in research and development
areas of both industry and academia

COS5 | Analyse samples spectrophotometrically PO 2 PSO 4 An, E
and interpret the data

CO6 | Apply the titrimetric methods of analysis PO 2 PSO 4 Ap, An

Rahara

Kolkala - 118
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R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating




Course name

Marks Distribution

DSEO3: Green Chemistry

Course code UGCHEMDSE03

Number of lectures required; 120 )

“Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Course Objectives:

| Credits: 6, Full Marks: 100

At the end of studying this course a student will acquire knowledge on:

1. Understandlng green chemistry and its scope and limitations

2. Twelve fundamental principles of green chemistry

3. Designing a Green Synthesis using these principles

4. Applications of green chemistry in real world cases

5. Combinatorial chemistry and sustainable development of green chemistry

Course Outcomes:
After completion of this course the student will be able to -
CO No. Course Outcomes POs PSOs Cognitive
addressed addressed Level

CO1 | Select green chemistry-based methods PO 2 PSO 1 An
for synthesis

CO2 | Apply the fundamental principles of PO 3 PSO 4 Ap,C
green  chemistry  design  new
experiments

CO3 | Apply the green chemistry techniques PO 4 PSO 4 Ap,C
to maximize environmental benefits

CO4 |Plan new green methodologies for PO 4 PSO1 Ap,C
applications in real world systems

CO5 |Apply the concept of combinatorial PO 2 PSO 4 Ap, C
chemistry in formulations of new drug
molecules

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 11g
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Course name
Course code

Marks Distribution
(100)

UGCHEMDSEO04

Course Objectives:

At the end of studying this course a student will acqulre knowledge on:

A o o

conducting polymers

Course Qutcomes:

After completion of this course the student will be able to

Understanding chemistry of glass, ceramics and cements
Classification, preparation and composition of glass, ceramics and cements
Understanding preparation, chemical composition and applications of fertilizers

Understanding basics theories, synthesis and applications of nanomaterials
Composition, properties and applications of different composite materials and

DSEO4: Inorganic Materlals of Industrial Importance

| Credits: 6, Full Marks: 100
Number of lectures required: 120 |

Theory: Endsem (50) + Midsem (10) + Attendance (05)

Practical: Experiment (30) + Attendance (05)

co Course Outcomes POs PSOs [ Cognitive
No. addressed | addressed | Level
C01 | Demonstrate and compare the chemistry of | PO 2 PSO 1 UE
glass, ceramics and cements
COZ | Design novel glass and ceramic materials for| POS PSO 4 c
advanced applications
CO3 |Design new methods for synthesis and| PO4 PSO 2 Ap,C
applications of novel nanomaterials
CO4 |Design novel composite materials and| POS PS03 C
conducting polymers in advanced versatile
fields
CO5 | Analyse commercial fertilizer samples and| PO2 PSO 3 An,C
formulate new fertilizers
CO6 | Develop new nano scale materials for advanced PO6 PSO 4 C
applications

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

(100)

DSEOS: Industrial Chemicals and Environment
UGCHEMDSE0S ] Credits: 6, Full Marks: 100
Number of lectures required: 120

Marks Distribution | Theory: Endsem (50) + Midsem (10) + Attendance (05)

Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding large scale production, storage and hazards in handling of the gases

2. Manufacture, application, analysis and hazards in handling industrial chemicals

3. Understanding causes and effects of environmental pollution

4. Procedures of industrial waste management

5. Available natural sources of energy and nuclear pollution

Course Outcomes:
After completion of this course the student will be able to
co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level

CO1 | Take part in large scale production, storage and | PO 2 PSO 3 An
hazards in handling of industrial gases

CO2 |Develop new methodologies for manufacturing| PO3 PSO 4 c
and safe handling of industrial chemicals

CO 3 | Develop strategies to minimize environmental PO 4 PS03 C
pollution

CO4 | Plan to manage industrial waste to maximize PO 4 PSO 4 o
environmental and economical benefits

CO5 | Propose conserving natural sources of energy and POS PSO 4 C
design alternate energy resources

CO 6 | Determine parameters related to environmental PO 2 PSO 2 E
pollution

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

\ Kolkata - 118
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SKILL ENHANCEMENT COURSES (SEC)

Coursename | CHEMISTRY SPClPharmaceutlcal '_c".r'_i},iﬁiiétry
Course code

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

Understanding the procedure to design and develop new drug molecules
Basic retrosynthetic approach for target drug molecule

Synthetic methodologies for different classes of drugs

Different aerobic and non-aerobic fermentation procedure for synthesis
Large scale production of different drugs

L N N

Course Qutcomes:
After completion of this course the student will be able to

| vecrgmskCt [ Credits;2, ull Marks: 50__
_ Number oflectures required: 60

MN—

CO No. Course Qutcomes POs PSOs Cognitive
addressed | addressed Level

Co1 Outline the procedure to design and develop PO 2 PSO 4 UcC
new drug molecules

CO2 | Plan retrosynthetic approach to target new PO 4 PSO 3 Ap,C
drug molecule

CO3 | Develop and analyse different classes of drug PO5 PSO 4 E.C
molecules

CO4 | Apply aerobic and non-aerobic fermentation PO 6 PSO 3 Ap,C
procedure for developing new drugs

COS5 | Take partinlarge scale production of different POS PSO 4 An
drugs
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Course name
Course code

UGCHEMSEC2

Course Objectives:

CHEMISTRY SEC-2: FUR1, CHEMISTRY

_  Credits: 4, Pull Marks: 50
Number of lectures required: 60

At the end of studying this course a student will acquire knowledge on:

& w o

cracking, reforming etc,
5. Different types of lubricant

Understanding renewable and non-renewable sources of energy
Composition, carbonization and uses of coal

Refining of crude petroleum and applications of different petroleum products
Understanding different industrial procedure, like, fractional distillation, thermal

Course Outcomes:
ARter completion of this course the student will be able to
Co Course Qutcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Select renewable and non-renewable sources PO3 PSO 1 E
of energy
CO2 | Apply carbonization of coal to maximize its | PO 4 PSO 3 Ap,C
calorific value
CO3 |Refine crude petroleum and formulate | PO 6 PSO 3 c
different petroleum products
CO4 | Take part in different industrial procedures | PO 4 PSO 3 An
like, fractional distillation, thermal cracking,
reforming etc.
COS5 | Develop different types of lubricant as per POS PSO 4 C
user requirement

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkala - 118 | :

Page 24 of 30




GENERIC KLECTIVES (CHEMISTRY)

Course name CHEMISTRY GE-1 |
Course code UVGCHEMGHT [ Credits: 6, Full Marks: 100
Number of lectures required: 120
Marks Distribution | Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

1. Physical properties of liquid, ltke, surface tension, viscosity etc.

2. Definition of thermodynamic terms and first law of thermodynamics

3. Composition of atomic nucleus, laws of radloactivity and decay kinetics

4. Understanding factors responsible for stabllity of organic compounds and organic

reactions
5. Understanding basic stereochemistry of organic molecules
6. Understanding different types of interactions and bonding between atoms and ions
Course Outcomes:
After completion of this course the student will be able to
CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level

CO1 |Explain different physical properties of| PO 2 PSO 2 E
liquid, like, surface tension, viscosity etc.

CO2 | Define different thermodynamic terms and PO 3 PSO 2 R, Ap
apply first law of thermodynamics in
chemical reactions

CO3 | Choose correct reaction pathway or stable PO 2 PSO 2 Ap,C
product utilizing the related concepts and
theories

CO4 | Interpret basic stereochemistry of organic PO1 PSO 1 E
molecules

CO5 | Estimate the metal ions quantitatively in an PO 4 PSO 4 C
unknown sample

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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| Marks Distribution |

Course name (IIIHMISTRY(;I{.Z
Course code - l](;C]l[{M(;[{z

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

AL o

Phase equilibrium for one component systems

Kinetics and related factors of chemical reactions
Laws of photochemistry and different theorles of acid-base
Classification, preparation and properties of colloids
Reactions of carboxylic acids, carbohydrates and amino-acids
Theories, stereochemistry and IUPAC nomenclature of coordination compounds

Course Outcomes:
After completion of this course the student will be able to

_ _ [Cretlits: 6, Full Marks: 100
____Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
) | Practical: Experiment (30) + Attendance (05)

analysis to determine the presence of different
elements in test samples

co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Analyse how fast a chemical reaction can occur | PO 2 PSO 4 R, An
under certain physical conditions and what are the
specific roles of different parameters affecting the
speed or rate of any chemical reaction.
CO2 | Apply laws of photochemistry to explain different PO3 PSO 1 U, Ap
photochemical reactions
CO3 | Design new drug molecule utilizing the conceptsof | PO5 PSO 4 Ap,C
carbohydrate and proteins
CO4 | Interpret theories, stereochemistry and IUPAC PO1 PSO1 E
nomenclature of coordination compounds
COS5 | Elaborate the principles of semimicro qualitative PO 4 PSO 2 EC

Rahara

Kolkata - 118
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Course namt. o
Coul se code

Marks Distribution |

| CHEMISTRY GE-3
| UGCHEMGE3

(L.,

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

oW

Principles of thermochemistry
Different factors and equations related to salt hydrolysis
Application of solubility product principle in different chemical reactions
Preparation and reactions of different aromatic hydrocarbons

Preparation and reactions of alcohols, phenols, ethers, esters etc.
Preparation and reactions of aliphatic and aromatic carbonyl compounds

Course Qutcomes:

After completion of this course the student will be able to

[ Credits: 6, Full Marks: 100

Number of Icctures requlred 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05) -

enthalpy, heat capacity of chemical compound or
reaction

co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Apply the theories of thermochemistry in PO 2 PSO1 Ap
different chemical reactions
CO2 | Solve various related problems utilizing the| PO 3 PSO 1 Ap,C
concepts and equations of salt hydrolysis
CO 3 | Explain different chemical reactions considering PO 2 PSO 2 E
solubility product principle
CO4 | Design new chemical reactions of aromatic POS5 PSO 4 Ap,C
hydrocarbon applying the preparation and
reactions of them
COS5 | Explain different organic reactions of alcohols, PO 2 PSO 2 E
phenols, ethers, esters
CO6 | Determine physical parameters, like, pH, PO 2 PSO 3 E

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Marks Distribution

‘Coursename | CHEMISTRY GE-4
Coursecode | UGCHEMGEA

[ Credits: 6, Full Marks: 100

_N_umber of lectures required: 120 )
Theory: Endsem (50) + Midsem (10) + Attendance (05)

(100) | Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. The elementary idea on crystal field theory
The colour, magnetic properties and chemical potentials of coordination
compounds of transition metals

3. Kinetic model of an ideal gas

4. Theoretical basis of Equipartition principle and its limitation

5. Evaluating numerical problems and experimentally determine the order, rate and
activation energy of a chemical reaction

6. Classifications of different lattice systems and lattice parameters

Course Qutcomes:

After completion of this course the student will be able to

different ionic solids based on crystallography

co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO 1 | Apply the knowledge of crystal field theory and its PO 3 PSO1 Ap,C
related aspects to discuss the chemistry of
coordination compounds
CO2 | Explain the colour, magnetic properties and PO 2 PSO 4 E
chemical potentials of novel coordination
compounds
CO 3 | Explain the theories of kinetic model of an ideal gas PO1 PSO 1 U
CO4 | Analyse and explain theoretical basis of | PO2 PSO 3 An,E
Equipartition principle and its limitation
COS5 | Explain and illustrate the structural features of PO 2 PSO 1 UE

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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Course name
Course code

Course Objectives:

ABILITY ENHANCEMENT COMPULSORY COURSES (AECC)

English for Communication
UGCHEMAECCO1

Credits: 2, Full Marks: 50

Number of lectures required: 30

At the end of studying this course a student will acquire knowledge on:

1. Demonstrate mastery of the discipline by detailing the development and current
practices of Listening, Speaking, Reading and Writing as Language skills.

2. Conduct research that engages and responds to diverse audiences of scholars,
students, and community members.

3. Demonstrate values and ethics in all activities

Course Outcomes:
After completion of this course the student will be able to

| SIS NI ——

Co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Enhance their English language proficiency in the | PO 3 PSO 1 Ap, C
aspects of reading, writing, listening and speaking
COZ | Develop academic literacy required for| PO 2 PSO 2 E
undergraduate learning, further studies and
research
CO3 | Apply the requisite communicative skills and| PO 1 PSO 2 u
strategiesto future careers
CO4 | Gain an insight into cultural literacy and cross- PO 2 PSO 5 An, E
cultural awareness and engage in self-directed
English languagelearning
COS | Beresponsible and ethical English users P02 PSO 1 UE

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name Environmental Sciences o

Cowsecode | UGCHEMAECCO2 Credits: 2, Full Marks: 50
Number of lectures required: 30

Course Objectivess h o

At the end of studying this course a student will acquire knowledge on:

1. Remembers and understands the concept, components and function of natural resources
andecosystems,

2. Understand and evaluate the Cause, effects and control measures of various
environmentalpollutants,

3. Understand the basic idea about the disasters and its management.
4. Understand and apply the knowledge about the social, environmental issues and
environmental legislation.
Course Outcomes:

After completion of this course the student will be able to

Co Course Outcomes: PO PSOs Cognitive
No. Addressed | Addressed |  Level
' CO1: | Defineand demonstrate the concept, components PO1 PSO3 R U

andfunction of natural resources and ecosystems.

CO2: | Define, illustrate and analyse the cause, effects PO 3 PS03 R, U, An
and control measures of various environmental
pollutants.

CO3: | Demonstrate the basic idea about the disasters P03 PSO3 u
and itsmanagement.

CO4: | lllustrate and apply the knowledge about the PO 4 PS03 U Ap
social, environmental issues and environmental
legislation,

CO5: | Define, demonstrate and evaluate the impact of PO6 PSO 3 R, U,E
human population on the Environment

R=

remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

e

Principal
Ramakrishna Mission

Vivekananda Centenary College
Rahara, Koikata-700 118
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EROGRAMME QUTCOMES (POs)

entrepreneurship, research and development and societal benefits

ro : . COGNITIVE
Numbers __MNPFO('MMMB OUT“OMBS LEVEL

PO1: Recognize the scientific tempers and attitudes, which in turn can prove to R
be beneficial for the soclety since the sclentific developments can make a
nation or soclety to grow at a rapid pace.

PO 2 Understand scientific knowledge and exchange Ideas with other U
stakeholders; make people aware about sustainable utilization of resources
with ethical approach.

PO 3: Understand and apply the issues of environmental contexts and sustainable U, Ap
development as a basic interdisciplinary concern.

PO 4: Create the ability to perform experiments and to analyse & interpret the c

‘ obtained accurate results and thus gain the ability to solve problems, to
involve in critical, Independent, and creative thinking,

PO 5: Possess expertise to apply and formulate ideas which will provide them Ap,C
competitive advantage in pursuing higher studies from India or abroad; and
seek jobs in academia, research or industries.

PO 6: Assemble the acquired in-depth knowledge of applied subjects towards the c
inculcation of professional and employment skills so that students can make
a career and become an entrepreneur in diverse fields.

E F1
iy COGNITIVE
Numbers PROGRAMME SPECIFIC OUTCOMES
LEVEL

PSO 1: Remember and understand the fundamental concepts of organic, inorganic, R, U
physical and analytical chemistry.

PSO 2: Analyse and apply the principles of analysis and hands on training of An, Ap
different advanced and commonly used analytical equipment for qualitative,
quantitative and synthetic laboratory exercises

PSO 3: Apply the principles of chemistry in the fields of industry, agriculture, Ap
medicine and environment

PSO 4: Be able to apply the knowledge of the scientific concepts learnt to develop C
novel research ideas in chemistry

PSO 5: Be able to combine the theoretical and practical knowledge for C
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COURSE STRUCTURE

(BSC HONOURS WITH CI IEMISTRY)

'
A

4

SEMESTER | COURSE COURSE NAME CREDITS
. UGCHEMAECCO1 English Communications/ Environmental Science 2
é UGCHEMCC01 Organic Chemistry-1 + Organic Chemistry-I Lab 442
g UGCHEMCC02 Physical Chemistry- + Physical Chemistry-1 Lab 442
r GE-1 Generic Elective Theory + Practical 4+2
o UGCHEMAECC02 | English Communications/ Environmental Science 2
E UGCHEMCC03 Inorganic Chemistry-1+ Inorganic Chemistry-I Lab 4+2
g UGCHEMCC04 Organic Chemistry-I1 + Organic Chemistry-II Lab 442
@ GE-2 Generic Elective Theory + Practical 442
UGCHEMCC05 Physical Chemistry-II + Physical Chemistry-II Lab 4+2
;P UGCHEMCC06 Inorganic Chemistry-II + Inorganic Chemistry-1I Lab 4+2
g UGCHEMCCO07 Organic Chemistry-III + Organic Chemistry-III Lab 42
é UGCHEMSECO01 | Skill Enhancement Course-1 2
GE-3 Generic Elective Theory + Practical 4+2
UGCHEMCC08 Physical Chemistry-III + Physical Chemistry-III Lab 442
; UGCHEMCC09 Inorganic Chemistry-III + Inorganic Chemistry-1II Lab 4+2
g UGCHEMCC10 Organic Chemistry-IV + Organic Chemistry-IV Lab 42
é UGCHEMSEC02 | Skill Enhancement Course-2 2
GE-4 Generic Elective Theory + Practical 4+2
" UGCHEMCC11 Inorganic Chemistry-IV+ Inorganic Chemistry-IV Lab 4+2
é UGCHEMCC12 Organic Chemistry-V + Organic Chemistry-V Lab 4+2
E UGCHEMDSEO(1 DSE-1 Theory + Practical 4+2
o DSE-2 DSE-2 Theory + Practical 4+2
" UGCHEMCC13 Inorganic Chemistry-V + Inorganic Chemistry-V Lab 4+2
g UGCHEMCC14 | Physical Chemistry-IV + Physical Chemistry TV Lab 42
§ DSE-3 DSE-3 Theory + Practical 4+2
@ DSE-4 Theory + Practical 4+2
TOTAL CREDITS 120
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SEMESTER - 1
Course name CHEMISTRY -CCO1: ORGANIC CHEMISTRY-01 ,
Course code | UGCHEMCCO1 [ Credits: 6, Full Marks: 100
o | - Number of lectures required: 120
“Marks Distribution "AI'Iiélory: Endsem (50) + Midsem (10) + Attendance (05)

(100) Practical: Experiment (30) + Attendance (OSLM o

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

1. Understanding different types of Interactions present in molecules

Understanding and applying VB and MO theories

Understanding and analysing Reactivity of different organic molecules

Evaluating actual shape of a molecule

Remembering and applying different terminologies and their application in the higher
field of chemistry

6. Understanding and applying asymmetric synthesis

LA W

Course Qutcomes:

After completion of this course the student will be able to

co Course Qutcomes POs PSOs Cognitive

No. Addressed | addressed Level

CO1 | Analyse different types of chemical forces PO 2 PSO 4 An
and interactions to predict the structure-
activity relationships of different organic
molecules

CO2 | Apply the knowledge of VBT and MOT to PO 2 PSO 4 Ap,C
discuss structure of molecules

CO 3 | Apply the knowledge addition reactions in PO 2 PSO 3 Ap
alkenes and alkynes in organic synthesis

CO4 |Analyse and apply the concept of PO1 PSO 2 An, Ap
crystallisation and purification of organic
compounds

CO5 | Evaluate boiling and melting points of PO 2 PSO 2 E
unknown organic compounds

CO 6 | Apply the concept of asymmetric synthesis PO 4 PSO S Ap,C
to design novel organic molecules

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

Marks Distribution
(100)

SEMESTER - 1
CHEMISTRY -CCO2: PHYSICAL CHEMISTRY-01

UGCHEMCCO02

Course Objectives:

| Credits: 6, Full Marks: 100

Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (0! 5)
Practical: Experiment (30) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

1. Kinetic model of an Ideal gas

2. Theoretical basis of Equipartition principle and its limitation

3. Understanding thermodynamic principles for a system performing mechanical work and
applying the laws of thermodynamics

4. Analysing how fast a chemical reaction can occur under certain physical conditions

5. Understanding and analysing role of catalysts and biocatalyst (e.g, enzymes, etc.) in a
catalyzed reaction

6. Evaluating numerical problems and experimentally determine the order, rate and
activation energy of a chemical reaction

Course Outcomes:

After completion of this course the student will be able to

CO No. | Course Outcomes POs PSOs Cognitive
Addressed | addressed Level
CO1 | Explain the theories of kinetic model of an PO 2 PSO 1 U
ideal gas
c02 Analyse and explain theoretical basis of PO 2 PSO 3 An, E
Equipartition principle and its limitation
CO3 | Apply the concepts of thermodynamics in PO 2 PSO 3 Ap
different chemical reactions
CO4 | Analyse how fast a chemical reaction can PO 2 PSO 4 R, An
occur under certain physical conditions
and what are the specific roles of different
parameters affecting the speed or rate of
any chemical reaction.
CO5 | Analyse role of catalysts and biocatalyst PO 2 PSO 3 An,C
(e.g., enzymes, etc.) in a catalyzed reaction
and design new catalysts
CO6 |Analyse and apply the theoretical PO 1 PSO 4 An, Ap
knowledge to do the different
thermodynamic and kinetic based
experimentg==
R = Remeny¥ POy smndmg. Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 2
CHEMISTRY -CCO3: INORGANIC CIIHMI_S'I'RY-UI B ) ‘
Course code UGCHEMCCO3 _ ]_(:'rmllts: 6, Full Marks: 100 |
| Number of lectures required: 120
Theory: indsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

Course name

Marks Distribution

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding the structure of atom

2. Periodic table and understand the periodic variation of different atomic and lonic
properties

3. Understanding the acid-base behaviour of different organic and in organic compounds

4. pH ofacids and bases, buffer solution and their applications in respective areas

5. Understanding the redox behaviour of different substances

6. Applications of redox chemistry in different promising areas, like, solar cell, fuel cell,
supercapacitors, batteries etc.

Course Outcomes:

After completion of this course the student will be able to

CO No. | Course Outcomes POs PSOs Cognitive
addressed | addressed Level

CO1 | Apply the classical and quantum mechanical PO 2 PSO 2 Ap, An
ideas to analyze different numerical
problems

CO2 | Recall the periodic table and explain the PO 2 PSO1 R U
periodic variation of different periodic
properties

C03 | Explain and analyse acid-base behaviour of PO 2 PSO 3 U, An
different organic and inorganic compounds

CO4 | Evaluate and apply the mathematical ideas PO 2 PSO 4 E Ap
based on pH in acid base reaction system

CO5 | Apply the redox chemistry to design POS PSO 4 Ap,C
advanced materials like, solar cell, fuel cell,
supercapacitors, batteries etc.

CO6 | Analyse and apply the concept of pH and P03 PSO 2 An, Ap
redox potential in respective quantitative
analysis

= Applying, An = Analysing, E = Evaluating, C = Creating




[ e e

SEMESTER -2

Coursename | CHEMISTRY - CCO4: ORGANIC CHEMISTRY-02
Coursecode | UGCHEMCCO4 | [ Credits: 6, Full Marks: 100
I " Number of lectures required: 120 S .
~ Marks Distribution Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attam_lary_ge (0')) R
Course Objectives:
At the end of studying this course a student will acquire knowledge on:
L. Understanding chirality and applying the knowledge in enzymatic reactions
2. Understanding the fundamental principles of different spectroscopy and applying
the knowledge in characterizing different aspects of molecules
3. Reactivity of different organic molecules, as well as, mechanism of different organic
reactions
4. Applying the above concepts in the synthesis of different important organic
compounds,
Course Outcomes:
After completion of this course the student will be able to
CO No. Course Outcomes POs PSOs Cognitive
addressed addressed Level
CO1 | Apply the knowledge of stereochemistry in PO 2 PSO 3 Ap
different enzymatic reactions
COZ |Apply the fundamental principles of P03 PSO 2 Ap,C
different spectroscopy to  solve
Spectroscopic aspects of molecules
CO3 | Interpret reactivity of different organic| P02 PSO1 E
molecules, and justify the mechanism of
different organic reactions
CO4 | Apply the fundamental concepts learnt to PO 2 PSO 4 Ap,C
design different important  organic
compounds.

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

Marks Distribution
(100)

~ SEMESTER - 3
CHEMISTRY -CCO5: PHYSICAL CHEMISTRY-02
UGCHEMCCOS | Credits: 6, Full Marks: 100
“ .“Nll.l.‘lﬂ.l‘e.l“livfjécflirééi}é(|lli.ri!t|:.-]ZU. =
Theory: Endsem (50] + Midsem (10) + Attendance (05)

Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding basic laws governing the adsorption, different adsorption isotherms and

applying the knowledge in analysing the function of heterogeneous catalysts

2. Understanding the concepts of chemical equilibrium and applying the thermodynamic
laws to explain chemical equilibrium

3. Understanding and applying Le Chatelier principle

4. Understanding the basic and fundamental concepts classical and quantum mechanics

5. Applying the concepts of quantum mechanics in different quantum mechanical system,

such as particle in a box, simple harmonic oscillator, rigid rotor and one-electron system
like hydrogen atom.

Course Qutcomes;

After completion of this course the student will be able to

CO No.

Course Qutcomes

POs
addressed

PSOs
addressed

Cognitive
Level

Co1

Explain the basic laws governing the
adsorption, different adsorption isotherms
and apply the knowledge to analyze the role
of heterogeneous catalysts

PO 2

PS03

U, An, Ap

co2

Apply the concepts and principles of
chemical equilibrium in analyzing chemical
reactions

PO 3

PSO 3

Co3

Summerize the basic and fundamental
concepts classical and quantum mechanics
and evaluate different quantum mechanical
problems

PO 4

PSO 2

Co4

Apply the knowledge of physical chemistry to
estimate different parameters in practical
experiments

PO 5

PSO 2

Ap,C
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Course name

SEMESTER - 3

Course code UGCHEMCC06

Marks Distribution

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

CHEMISTRY -CCO6: INORGANIC CHEMISTRY-02

[ Credits: 6, Full Marks:j 00

Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

1. Understanding concepts, theories and parameters related to bonding
2. Applying the knowledge of bonding in explaining the structure and properties of
molecules and lons
3. Understanding the factors determining nuclear stability and applying the knowledge in
different nuclear reactions
4. Understanding and applying nuclear models
5. Applying the concepts of radioactivity in power generation, age determination etc.
Course Outcomes:
After completion of this course the student will be able to
Co Course Outcomes POs PSOs Cognitive
No. addressed | addressed Level

CO1 |Demonstrate the concepts, theories and PO 1 PSO 1 U
parameters related to ionic, covalent, metallic
and H-bonding

CO2 | Apply the knowledge of bonding in explaining PO 2 PSO 3 Ap
the structures, interactions and reactions of
molecules and ions

CO3 |Elaborate the concept of radioactivity in PO 2 PSO 3 C
promising fields like, nuclear power
generation, radiation therapy etc.

CO4 |Apply the knowledge of volumetric and PO 2 PSO 2 Ap
gravimetric analysis in different chemical
reactions

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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(‘ourse name
Luurqc code

SEMESTER - 3

'CHEMISTRY -CC 07: ORGANICC |ll MISTRY-03

UGCHEMCCO7 | Credits: 6, Full Marks: 100

| Marks Distr lhuliun

I

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

, Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Attendance (05)

1. Understanding the reactivity of carbonyl and related organic compounds

2. Understanding and applying the concepts of reaction mechanism in organic synthesis

3. Understanding the fundamental principles of different spectroscoples

4. Applying the concepts of spectroscopy in evaluating different aspects of molecules

5. Understanding the reactivity of organometallic compounds in organic synthesis

Course Outcomes:
After completion of this course the student will be able to
Co Course Outcomes POs PSOs Cognitive
No. addressed | addressed Level

CO1 | Explainand illustrate the reactivity of carbonyl [ PO 2 PSO 3 U
and related organic compounds

CO2 | Interpret the concepts of reaction mechanism PO1 PSO 4 UE
in organic synthesis

CO3 | Apply the fundamental principles of different| PO 2 PSO 2 Ap, C
spectroscopies and  solve  different
spectrochemical data

CO4 |Explain and interpret the reactivity of| PO2 PSO 3 UE
organometallic compounds in organic
synthesis

CO5 | Apply the concepts of synthesis in organic PO 2 PSO 3 Ap
preparation

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 3

Course name CHEMISTRY -CCOB: PHYSICAL CHEMISTRY-03 o
Course code UGCHEMCCOn | Credits: 6, Full Marks: 100

Number of lectures required: 120

Marks Distribution | Theory: Endsem (50) + Midsem (10) + Attendance (05)

(100) Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1

Understanding the activity and actlvity coefficlent of varlous lonic specles present in the
solution

Understanding various electrode processes; different types of electrodes

Derivation of Nernst equation using laws of Thermodynamics

Historical chronology leading to the development of Quantum Mechanics and
understanding different fundamental theories of Quantum Mechanics

Understanding and applying Schrodinger’'s wave equation (time-independent), and

several other mathematical techniques to determine the physical property of different
models.

Course Outcomes:
After completion of this course the student will be able to

co Course Outcomes POs PSOs Cognitive
No. addressed | addressed | Level

CO1 | Compare and explain the activity and activity PO 2 PSO 1 UE
coefficient of various ionic species present in
the solution

CO2 | Classify different types of electrodes and PO1 PSO 3 U, An
electrode processes

CO3 | Demonstrate Nernst equation using laws of | PO 1 PSO 4 u,C

Thermodynamics and solve numerical
problems

CO4 | Recall historical chronology leading to the PO1 PSO 1 R E
development of Quantum Mechanics and
explain different fundamental theories of
Quantum Mechanics

COS5 |Interpret and illustrate Schrodinger’s wave PO 2 PSO 4 UE
equation (time-independent), and several
other mathematical techniques to determine
the physical property of different models

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Page 11 of 30




Course hame
Course code

(100)

Course Objectives:

“Marks Distribution

SEMESTER - 4
CHEMISTRY CC09: INORGANIC CHEMISTRY-03
UGCHEMCC0Y | Credits: 6, Full Marks: 100
Number of lectures required: 120
Theory; Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Atthe end of studying this course a student will acquire knowledge on:

1. Extraction and purification of metals based on redox potential
2. Understanding the chemistry of various compounds of the s-block and p-block elements

3. Understanding and applying several industrially important compounds
4. Understanding the basic theories of coordination bonding and coordination chemistry

5. Demonstrating isomerism in coordination compounds in different geometrical shapes

Course OQutcomes:
After completion of this course the student will be able to
co Course Outcomes POs PSOs Cognitive
No. addressed | addressed Level
CO1 |Outline the principles of extraction and| PO2 PSO 1 U
purification of metals based on redox potential
CO2Z | Explain and illustrate the chemistry of various PO 2 PSO 3 UE
compounds of the s-block and p-block elements
CO3 |Discuss the basic theories of coordination PO1 PSO 4 C
bonding and coordination chemistry
CO4 |Solve new research problems based on the PO 4 PSO1 C
knowledge on isomerism
COS | Plan and design novel research ideas based on | P05 PSO 4 Ap,C
inorganic synthesis

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

Marks Distribution
(100)

Course Objectives:

SEMESTER - 4

CHEMISTRY -CC10: ORGANIC CHEMISTRY-04 .
[ Credits: 6, Full Marks: 100
Number of lectures required: 120

UGCHEMCC10

Practical: Experiment (30) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

1L

Preparation and reactivity of nitrogen based organic compounds

Theory: Endsem (50) + Midsem (10) + Attendance (05)

Understanding and applying the concept of retro synthesis and asymmetric synthesis

The mechanism of different organic rearrangement reactions
Understanding the mechanism, stereochemistry, regioselectivity in case of electrocyclic

reactions, cycloaddition reactions and sigmatropic reactions.

Course Outcomes:
After completion of this course the student will be able to
o Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level |
CO1 | Outline the preparation and explain the reactivity | PO 2 PSO 2 UE }
of nitrogen based organic compounds
COZ | Apply the concept of retro synthesis and PO3 PSO 4 Ap,C
asymmetric synthesis to design new target _{
CO3 |Solve and interpret the mechanism of different PO 5 PSO 4 EC |
New organic rearrangement reactions |
CO4 | Apply the knowledge of pericyclic reactions to| PO 1 PSO 4 Ap,C
solve new related problems
COS | Quantitatively estimate composition of different| PO 2 PSO 2 C
organic compounds

R=Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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“Course name

Marks Distribution |
(100)

SEMESTER - 8 7
CHEMISTRY -CC11: INORGANIC CHEMISTRY-04
Course code UGCHEMCCXI -
Number of lectures required: 120
"l‘humy: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

Bo

The elementary idea on crystal fleld theory
The colour, magnetic properties and chemical potentials of coordination

compounds of transition metals

3. The colour, magnetic properties and chemical potentials of coordination
compounds of lanthanolds and actinolds

4. Understanding the chemistry of semimicro qualitative analysis

Course Outcomes:
After completion of this course the student will be able to

' l Credits: 6, Full Mar'k.'_i:ﬂljodi

-y

-

qualitative analysis to determine the
presence of different elements in test
samples

CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level
CO1 | Apply the knowledge of crystal field theory PO 2 PSO1 Ap.C
and its related aspects to discuss the
chemistry of coordination compounds
CO2 | Explain the colour, magnetic properties PO 2 PSO 4 E
and  chemical potentials of novel
coordination compounds
CO3 | Explain the colour, magnetic properties PO 2 PSO 4 E
and chemical potentials of coordination
compounds of lanthanoids and actinoids
CO4 | Elaborate the principles of semimicro PO 3 PSO3 EC

Page 14 of 30
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Cour se name

Cqul se code o
Marks Distribution

. AUG(.HI&.M(‘CIZ

(100)

Course Objectives:

CHl\MI.‘)TIlY (‘(‘12 ()RGANIC CIII’MI‘iTRY 05
[Credlu 6 l’ull Marks 100

Numher of lectures raqulred 120
'l‘hemy Endsem ('50) + Midsem (10) + Attendance (05]
Practical: Experinu_:n_t (10) + _Att_e:ld_nnce_(OS)

At the end of studying this course a student will acquire knowledge on:

SE———————

1. Different heterocyclic compounds of different sizes especially 5 and 6-membered
heterocycles.

2. The synthesis and reactions of different heterocycles.

& w

Understanding the key biological roles of heterocycles
Understanding the chemistry of carbohydrate, amino acids, peptides, proteins and nucleic

acids including the functions of DNAs and RNAs
5. Chemical methods for sequencing biopolymers

Course Outcomes:
After completion of this course the student will be able to
co Course Qutcomes POs PSOs Cognitive
No. addressed | addressed | Level
CO1 | Classify and summarize heterocyclic compounds | PO1 PSO 1 Ap, An
of different sizes especially 5 and 6-membered
heterocycles
CO2 | Apply the concepts of synthesis and reactions of PO 3 PSO 4 Ap, C
heterocycles in designing novel drug molecules
CO3 | Demonstrate the key biological functions of PO 1 PSO 3 U
heterocycles
CO4 |lllustrate and interpret the chemistry of PO 2 PSO 4 EC
carbohydrate, amino acids, peptides, proteins and
nucleic acids
CO5 | Apply the chromatographic techniques in PO 3 PSO 2 Ap
separation of organic mixtures

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Page 15 of 30




Course name
Course code

Marks Distribution

SEMESTER - 6

UGCHEMCC3

(100)

Course Objectives:

CHEMISTRY -CC13: INORGANIC CHEMISTRY-05 _
{ Credits: 6, Full Marks: 100
Number of lectures required: 120 e N
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Atu-_pdam:e (05)

At the end of studying this course a student will acquire knowledge on:

1. The role of metal ons in biological systems
2. The structures, functions of metalloproteins and metalloenzymes

3. Understanding the mechanism of redox reactions in biological systems, photosynthesis
and chelation therapy

4. Understanding the structure,

5. Applications of organometallic complexes in catalysis .
6. Understanding the thermodynamic and kinetic aspects of inorganic reaction mechanism

bonding and reactivity of organometallic complexes

Course Outcomes:
After completion of this course the student will be able to
co Course Outcomes POs PSOs | Cognitive |
No. addressed | addressed | Level
CO1 | Evaluate the role of metal ions in biological systems | PO 1 PSO 1 E
COZ | Apply the knowledge of redox reactions in PO 3 PSO 4 Ap,C
biological systems in designing model biological
systems
CO3 | Mlustrate the structure, bonding and reactivity of| PO 2 PSO 3 uc
Neéw organometallic complexes and apply the
concept in designing novel organometallic catalyst
CO4 | Make use of the knowledge of inorganic reaction PO 3 PSO 4 Ap,E
mechanism to explain new reactions
COS5 | Elaborate the principles of semimicro qualitative PO 4 PSO 3 EL
analysis to determine the presence of different
elements in test samples

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Raharg

Kolkata - 118
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Course name
Course code

 SEMESTER - 6

UGCHEMCC13

“Marks Distribution
(100)

Course Objectives:

| CHEMISTRY -CC14: PHYSICAL CHEMISTRY-04

I Credits: 6, Full Marks: 100

Nl‘jl‘ﬁ'he'rﬁf Ier!uﬁzg required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

1.

spectroscopy

Applications of spectroscopic techniques in chemistry

3. lllustrating the concepts of photochemistry

Understanding the fundamental principles of rotational, vibrational, NMR and ESR

4. Understanding the basics of different surface phenomena like, surface tension, adsorption
etc.
5. Understanding different physicochemical phenomena of colloid chemistry
Course Outcomes:;
After completion of this course the student will be able to
co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Apply the knowledge of spectroscopy in solving| P03 PSO 2 Ap,C
related problems in chemistry
CO2 | Apply the concepts of photochemistry to interpret PO 3 PSO 2 Ap,E
different photochemical reactions
CO3 | Apply the concepts of surface tension, adsorption PO 3 PSO 3 Ap, An
etc. to analyse different surface phenomena
CO4 | Designing new formulations for cosmetics, PO 4 PSO 4 Ap, E
surfactants, medicines utilizing the concepts of
colloid chemistry
COS5 | Apply the knowledge of surface properties to PO 2 PSO 2 Ap,E

determine the related parameters

R=Remembering, U = Understanding; An = Analysing, Ap = Applying, E = Evaluating, C = Create
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DISCIPLINE SPECIFIC ELECTVES (DSFK)

Course name DSEO1: Advanced Physical Chemistry
Course code UGCHEMDSED] I Credits: 6, Full Marks: 100
- Number of lectures required: 120
Marks Distribution ‘fheury: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical: Experiment (30) + Auendarmg {0":} -

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding structural parameters of ionic solids
2. Classifications of different lattice systems and lattice parameters
3. Understanding statistical thermodynamics
4. Third law of thermodynamics and its related toplcs
5. Understanding basic polymer chemistry
Course Outcomes;
After completion of this course the student will be able to
CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level
CO1 | Explain and illustrate the structural features | PO 2 PSO1 UE
of different ionic solids based on
crystallography
C02 | Classify and discuss the lattice systems and P02 PSO 4 Uc
lattice  parameters newly synthesized
crystalline materials
CO3 | Apply statistical thermodynamics to solve PO 3 PSO 4 Ap,C
new related problems
CO4 | Apply third law of thermodynamics to PO 4 PSO 1 Ap,E
interpret related systems
COS5 |Design new polymer for advanced PO 4 PSO 4 c
applications
CO6 | Develop computer programs based on PO6 PSO 4 C
numerical methods for applications in
chemistry

R=Remembering, U = Understanding; An = Analysing, Ap = Applying, E = Evaluating, C = Create
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Course name

Marks Distribution
(100)

Course Objectives:

\ DSKO2: k\nm\yllml Methods in Chemistry
Course code - | UGCHEMDSKE2

Atthe end of studying this course a student will acquire knowledge on:

1,

quantitative analysis

Course Outcomes:

After completion of this course the student will be able to

Understanding analysis of analytical data based on statistical treatment
Basic principles on instrumentation technlques for optical method of analysis
Fundamental concepts of analytical chemistry Involving qualitative and

i [ Credits: 6, Full Marks: 100
Number of lectures required: 120 -
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Applying the techniques for quantitative analysis of elements in different samples
Understanding the basic concepts on chromatography

in analysing geochemical samples

CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level

Co1 Analyse analytical data based on PO 2 PSO1 An
statistical treatment

CO2 | Apply the knowledge on instrumentation PO 3 PSO 4 Ap,C
techniques for optical method of analysis
to solve related analytical problems

CO3 | Apply the different analytical techniques PO 2 PSO 4 Ap,C
to  estimate industrial samples
quantitatively

CO4 | Adapt the chromatographic separation PO 4 PSO1 C
techniques in research and development
areas of both industry and academia

COS5 | Analyse samples spectrophotometrically PO 2 PSO 4 An, E
and interpret the data

CO6 | Apply the titrimetric methods of analysis PO 2 PSO 4 Ap, An

Rahara

Kolkala - 118
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Course name

Marks Distribution

DSEO3: Green Chemistry

Course code UGCHEMDSE03

Number of lectures required; 120 )

“Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

Course Objectives:

| Credits: 6, Full Marks: 100

At the end of studying this course a student will acquire knowledge on:

1. Understandlng green chemistry and its scope and limitations

2. Twelve fundamental principles of green chemistry

3. Designing a Green Synthesis using these principles

4. Applications of green chemistry in real world cases

5. Combinatorial chemistry and sustainable development of green chemistry

Course Outcomes:
After completion of this course the student will be able to -
CO No. Course Outcomes POs PSOs Cognitive
addressed addressed Level

CO1 | Select green chemistry-based methods PO 2 PSO 1 An
for synthesis

CO2 | Apply the fundamental principles of PO 3 PSO 4 Ap,C
green  chemistry  design  new
experiments

CO3 | Apply the green chemistry techniques PO 4 PSO 4 Ap,C
to maximize environmental benefits

CO4 |Plan new green methodologies for PO 4 PSO1 Ap,C
applications in real world systems

CO5 |Apply the concept of combinatorial PO 2 PSO 4 Ap, C
chemistry in formulations of new drug
molecules

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 11g
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Course name
Course code

Marks Distribution
(100)

UGCHEMDSEO04

Course Objectives:

At the end of studying this course a student will acqulre knowledge on:

A o o

conducting polymers

Course Qutcomes:

After completion of this course the student will be able to

Understanding chemistry of glass, ceramics and cements
Classification, preparation and composition of glass, ceramics and cements
Understanding preparation, chemical composition and applications of fertilizers

Understanding basics theories, synthesis and applications of nanomaterials
Composition, properties and applications of different composite materials and

DSEO4: Inorganic Materlals of Industrial Importance

| Credits: 6, Full Marks: 100
Number of lectures required: 120 |

Theory: Endsem (50) + Midsem (10) + Attendance (05)

Practical: Experiment (30) + Attendance (05)

co Course Outcomes POs PSOs [ Cognitive
No. addressed | addressed | Level
C01 | Demonstrate and compare the chemistry of | PO 2 PSO 1 UE
glass, ceramics and cements
COZ | Design novel glass and ceramic materials for| POS PSO 4 c
advanced applications
CO3 |Design new methods for synthesis and| PO4 PSO 2 Ap,C
applications of novel nanomaterials
CO4 |Design novel composite materials and| POS PS03 C
conducting polymers in advanced versatile
fields
CO5 | Analyse commercial fertilizer samples and| PO2 PSO 3 An,C
formulate new fertilizers
CO6 | Develop new nano scale materials for advanced PO6 PSO 4 C
applications

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name
Course code

(100)

DSEOS: Industrial Chemicals and Environment
UGCHEMDSE0S ] Credits: 6, Full Marks: 100
Number of lectures required: 120

Marks Distribution | Theory: Endsem (50) + Midsem (10) + Attendance (05)

Practical: Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Understanding large scale production, storage and hazards in handling of the gases

2. Manufacture, application, analysis and hazards in handling industrial chemicals

3. Understanding causes and effects of environmental pollution

4. Procedures of industrial waste management

5. Available natural sources of energy and nuclear pollution

Course Outcomes:
After completion of this course the student will be able to
co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level

CO1 | Take part in large scale production, storage and | PO 2 PSO 3 An
hazards in handling of industrial gases

CO2 |Develop new methodologies for manufacturing| PO3 PSO 4 c
and safe handling of industrial chemicals

CO 3 | Develop strategies to minimize environmental PO 4 PS03 C
pollution

CO4 | Plan to manage industrial waste to maximize PO 4 PSO 4 o
environmental and economical benefits

CO5 | Propose conserving natural sources of energy and POS PSO 4 C
design alternate energy resources

CO 6 | Determine parameters related to environmental PO 2 PSO 2 E
pollution

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

\ Kolkata - 118

Page 22 of 30




SKILL ENHANCEMENT COURSES (SEC)

Coursename | CHEMISTRY SPClPharmaceutlcal '_c".r'_i},iﬁiiétry
Course code

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

Understanding the procedure to design and develop new drug molecules
Basic retrosynthetic approach for target drug molecule

Synthetic methodologies for different classes of drugs

Different aerobic and non-aerobic fermentation procedure for synthesis
Large scale production of different drugs

L N N

Course Qutcomes:
After completion of this course the student will be able to

| vecrgmskCt [ Credits;2, ull Marks: 50__
_ Number oflectures required: 60

MN—

CO No. Course Qutcomes POs PSOs Cognitive
addressed | addressed Level

Co1 Outline the procedure to design and develop PO 2 PSO 4 UcC
new drug molecules

CO2 | Plan retrosynthetic approach to target new PO 4 PSO 3 Ap,C
drug molecule

CO3 | Develop and analyse different classes of drug PO5 PSO 4 E.C
molecules

CO4 | Apply aerobic and non-aerobic fermentation PO 6 PSO 3 Ap,C
procedure for developing new drugs

COS5 | Take partinlarge scale production of different POS PSO 4 An
drugs
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Course name
Course code

UGCHEMSEC2

Course Objectives:

CHEMISTRY SEC-2: UL, CHEMISTRY

-  Credits: 4, Full Marks: 50
Number of lectures required: 60

At the end of studying this course a student will acquire knowledge on:

& W

cracking, reforming etc.
5. Different types of lubricant

Understanding renewable and non-renewable sources of energy
Composition, carbonization and uses of coal

Refining of crude petroleum and applications of different petroleum products
Understanding different industrial procedure, like, fractional distillation, thermal

Course Outcomes:
After completion of this course the student will be able to
Co Course Qutcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Select renewable and non-renewable sources PO3 PSO1 E
of energy
CO2 | Apply carbonization of coal to maximize its | PO 4 PSO 3 Ap,C
calorific value
CO3 |Refine crude petroleum and formulate| POG6 PSO 3 C
different petroleum products
CO4 | Take part in different industrial procedures | PO 4 PSO 3 An
like, fractional distillation, thermal cracking,
reforming etc.
COS5 | Develop different types of lubricant as per POS PSO 4 C
user requirement

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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GENERIC KLECTIVES (CHEMISTRY)

Course name CHEMISTRY G-1 B
Course code VGCHEMGHT { Credits: 6, Full Marks: 100
Number of lectures required: 120
Marks Distribution | Theory: Endsem (50) + Midsem (10) + Attendance (05)
(100) Practical; Experiment (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

« Physical properties of liquid, lke, surface tension, viscosity ete.

Definition of thermodynamic terms and first law of thermodynamics

Composition of atomic nucleus, laws of radloactivity and decay kinetics

Understanding factors responsible for stabllity of organic compounds and organic
reactions

Understanding basic stereochemistry of organic molecules

6. Understanding different types of interactions and bonding between atoms and ions

E ol o o

o

Course Outcomes:
After completion of this course the student will be able to
CO No. Course Outcomes POs PSOs Cognitive
addressed | addressed Level
CO1 |Explain different physical properties of| P02 PSO 2 E
liquid, like, surface tension, viscosity etc.
CO2 | Define different thermodynamic terms and PO 3 PSO 2 R, Ap
apply first law of thermodynamics in
chemical reactions
CO3 | Choose correct reaction pathway or stable PO 2 PSO 2 Ap,C
product utilizing the related concepts and
theories
CO4 | Interpret basic stereochemistry of organic PO1 PSO 1 E
molecules
CO5 | Estimate the metal ions quantitatively in an PO 4 PSO 4 C
unknown sample

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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" Marks Distribution |

Course name (IIIHMISTRY(}H-Z
Course code ll(iCVIVIHM(}[iz

L) -

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

O D o G0 Y

Phase equilibrium for one component systems

Kinetics and related factors of chemical reactions
Laws of photochemistry and different theorles of acid-base
Classification, preparation and properties of colloids
Reactions of carboxylic acids, carbohydrates and amino-acids
Theories, stereochemistry and IUPAC nomenclature of coordination compounds

Course Outcomes:
After completion of this course the student will be able to

N [ credits: 6, pull Marks: 100
__ Number of lectures required: 120
Theory: Endsem (50) + Midsem (10) + Attendance (05)
Practical: Experiment (30) + Attendance (05)

analysis to determine the presence of different
elements in test samples

co Course Qutcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 |Analyse how fast a chemical reaction can occur | PO 2 PSO 4 R, An
under certain physical conditions and what are the
specific roles of different parameters affecting the
speed or rate of any chemical reaction.
CO2 | Apply laws of photochemistry to explain different PO3 PSO 1 U, Ap
photochemical reactions
CO3 | Design new drug molecule utilizing the conceptsof | PO5 PSO 4 Ap,C
carbohydrate and proteins
CO4 | Interpret theories, stereochemistry and IUPAC PO1 PSO1 E
nomenclature of coordination compounds
COS5 | Elaborate the principles of semimicro qualitative PO 4 PSO 2 E.C

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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I

Course name
Loul se code

" Marks Distribution |
(100)

'CHEMISTRY GE-3
'UGCHEMGE3

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

O U1 o W b

Principles of thermochemistry
Different factors and equations related to salt hydrolysis
Application of solubility product principle in different chemical reactions
Preparation and reactions of different aromatic hydrocarbons

Preparation and reactions of alcohols, phenols, ethers, esters etc.
Preparation and reactions of aliphatic and aromatic carbonyl compounds

Course Qutcomes:

After completion of this course the student will be able to

[(redltq 6, Full Marks: 100

Number of Iectureq requlred 120

Practical L‘xperimem (30) + Attendance (05)

enthalpy, heat capacity of chemical compound or
reaction

co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Apply the theories of thermochemistry in PO 2 PSO1 Ap
different chemical reactions
CO2 | Solve various related problems utilizing the PO 3 PSO1 Ap,C
concepts and equations of salt hydrolysis
CO 3 | Explain different chemical reactions considering PO 2 PSO 2 E
solubility product principle
CO4 | Design new chemical reactions of aromatic PO5S PSO 4 Ap,C
hydrocarbon applying the preparation and
reactions of them
CO5 | Explain different organic reactions of alcohols, PO 2 PSO 2 E
phenols, ethers, esters
CO6 | Determine physical parameters, like, pH, PO 2 PSO 3 E

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Marks Distribution

Course name CHEMISTRY GE-4
Coursccode | UGCHEMGE4

%—“ | Number of lectures required: 120 )
Theory: Endsem (50) + Midsem (10) + Attendance (05)

[ Credits: 6, bull Marks: 100

(100) | P_ra_cu(;q!: [jl:;_pq_t_'lment(30] + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. The elementary idea on crystal field theory
The colour, magnetic properties and chemical potentials of coordination
compounds of transition metals

3. Kinetic model of an ideal gas

Theoretical basis of Equipartition principle and its limitation

5. Evaluating numerical problems and experimentally determine the order, rate and
activation energy of a chemical reaction
6. Classifications of different lattice systems and lattice parameters

Course OQutcomes:

After completion of this course the student will be able to

different ionic solids based on crystallography

co Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO 1 | Apply the knowledge of crystal field theoryand its | PO 3 PSO 1 Ap,C
related aspects to discuss the chemistry of
coordination compounds
CO2 |Explain the colour, magnetic properties and| PO2 PSO 4 E
chemical potentials of novel coordination
compounds
CO 3 | Explain the theories of kinetic model of an ideal gas PO1 PSO1 U
CO4 | Analyse and explain theoretical basis of PO 2 PSO 3 An E
Equipartition principle and its limitation
COS5 | Explain and illustrate the structural features of PO 2 PSO 1 UE

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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Course name
Course code

Course llbiectlves:

ABILITY ENHANCEMENT COMPULSORY COURSES (AECC)

English for Communication
ll(i(_lllliMM".(:(i(H

Credits: 2, Full Marks: 50

Number of lectures required: 30

At the end of studying this course a student will acquire knowledge on:

1. Demonstrate mastery of the discipline by detailing the development and current
practices of Listening, Speaking, Reading and Writing as Language skills.

2. Conduct research that engages and responds to diverse audiences of scholars,
students, and community members.

3. Demonstrate values and ethics in all activities

Course Outcomes:
After completion of this course the student will be able to

| S NI S

o Course Outcomes POs PSOs | Cognitive
No. addressed | addressed | Level
CO1 | Enhance their English language proficiency in the PO 3 PSO 1 Ap,C
aspects of reading, writing, listening and speaking
CO2 | Develop academic literacy required for| PO2 PSO2 E
undergraduate learning, further studies and
research
CO3 | Apply the requisite communicative skills and | PO 1 PSO 2 U
strategiesto future careers
CO4 | Gain an insight into cultural literacy and cross-| PO2 PSO 5 An,E
cultural awareness and engage in self-directed
English languagelearning
COS5 | Beresponsible and ethical English users P02 PSO 1 UE

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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Course name Environmental Sciences R
Course code UGCHEMAECC02 Credits: 2, Full Marks: 50
Number of lectures required: 30

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Remembers and understands the concept, components and function of natural resources
andecosystems,
2. Understand and evaluate the Cause, effects and control measures of various

environmentalpollutants,
3. Understand the basic idea about the disasters and fts management,

Understand and apply the knowledge about the social, environmental issues and
environmental legislation.

Course Outcomes:

After completion of this course the student will be able to

€o Course Outcomes: PO PSOs Cognitive
No. Addressed | Addressed Level
' CO1: | Defineand demonstrate the concept, components PO1 PS03 R U

andfunction of natural resources and ecosystems.

CO2: | Define, illustrate and analyse the cause, effects P03 PSO 3 R, U, An
and control measures of various environmental
pollutants.

CO3: | Demonstrate the basic idea about the disasters P03 PS03 U
and itsmanagement.

CO4: | lllustrate and apply the knowledge about the PO 4 PS03 U Ap
social,environmental issues and environmental
legislation.

CO5: | Define, demonstrate and evaluate the impact of P06 PSO 3 R UE
human population on the Environment

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

e

Principal
Ramakrishna Mission

Vivekananda Centenary College
Rahara, Koikota-700 118
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PROGRAMME QUTCOMES (P0s)

PO No,

R N
OGRAMME OUTCOMES Cognitive

) Level

PO 1: Outline and demonstrate the basic concepts by acquiring a R.U
comprehensiveknowledge in the newer emerging field of knowledge.

PO 2: Perform experiments, analyse & interpret the obtained accurate results and Ap,An,E
thusgain the ability to solve problems,

PO3:  Apply and evaluate the basic ideas to their thoughts, actions, and Ap, E
interventionsfor the societal benefits through the development of
entrepreneurships,

PO 4: Develop the ability to involve in critical, independent, and inventive thinking c
forthe engagement in research and development on the emerging topics.

R=

remembering, U = understanding, Ap = applying, An = analysing, E = evaluating and C = creating

PROGRAMME SPECIFIC OUTCOMES (PSQs)

PO No.

PROGRAMME SPECIFIC

Cognitive
OUTCOMES Level

PSO1: Recall the fundamental concepts and understand the advanced concepts of R, U
organic inorganic and physical chemistry

PSO2:  Apply the concepts of chemistry in carrying out different laboratory-based Ap
experiments

PS03:  Apply the theoretical and practical knowledge gained in entrepreneurship, Ap
research and development and different eras of society

PSO4:  Build their own career in good academic as well as industrial position and C
crack different examination like NET, GATE, SET etc.

PSO5: Design new methodologies to develop novel materials in their future C

research in academia, agriculture and industry for the betterment of society

R=remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating
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COURSE STRUCTURE

(MSC CHEMISTRY) o

T G TAT CREDIT ]
COURSETYPE | TOTALPAPERS |  CREDIT | TOT r

McP f e » T

o FE IS S R—

o - T | m_ j

i OT 7 06+02 V... —

~soc 4 o —

"Students can also achieve the credit from SWAYAM online courses |

| (https://swayam.gov.in/ ) as per order by UGC. 1

|

ABBREVIATIONS USED: ;

MCT: Main Course Theory 1

|

MCP: Main Course Practical ’

SCC: Special Core Course |

OE: Open Elective i

ME: Major Elective i

|

OT: Others Jl

SOC: Skill Oriented Course |
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] ] i e
7 | (hr)/Week }
- [PGCHEMMCT02 ] Organic Chemistry-1_________
5 |PcCHEMMCTO3 [[Physicalchemisit | 05 |05 ]
& Inorganic Chemistry Practical 1_|_03 _} 03 |}
z [PGCHEMMCPO2 | Organic Chemistry Practical-1 | 03§ 03 |
“" PGCHEMMCPO3 | Physical Chemistry Practical-1__J__ 03 ] 03 |
PGsocoT Yo | or | o1 |

| PGCHEMMCTO4 | Inorganic Chemistry-2_______J 05 _J 05
o [PecHEMMCTOs Jomganic Chemisiy 2|05 |0 ]
§  [PocHEMMCTO6 |[PhysicalChemisty-2 | 05 | 05 |
¢ [rocumcros | morgae Cremsry Praviea 2|0 |05 ]
& lj_l_#
@ [PGCHEMMCP06_| Physical Chemistry Practical2__J| 03 | 03 |
[Ps0c02___| Communicativebngish_____| o1 | 01 |
[PCCREMCTo7 [inorgani Cremsty3 | 05 |05 |
_ ([PecREMCTO8 organicCremisiys | 05 |05 ]
? [FCHEMMCPO7 | norga Chemisty racie 3|03 |05
= Interdisciplinary Adv. Chemistry J
1 i i
PGCHEMOE02 . |
R T A— TR ST
| Physical Chemistry-3 “
PGCHEMMCPO09_| Physical Chemistry Practical-3 | o3 | 03 |
PGCHEMMEO1/ || Advanced Organic Chemistry-1/ 04 |

¥ PGCHEMMEO03/ | Advanced Inorganic Chemistry-1/ :

& PGCHEMMEO5 | Advanced Physical Chemistry-1 -

- |

@ PGCHEMMEO02/ | Advanced Organic Chemistry-2/ 04 04 '

g PGCHEMME(04/ | Advanced Inorganic Chemistry-2/

& PGCHEMMEO06 | Advanced Physical Chemistry-2 |
PGSOC04 | Computer for Chemists
PGCHEMOTOT | Prajec& Presentation | 06 | ]
PGCHEMOTO02 || Grand Viva and Seminar o2 | - ]

Page 4 of 37




SEMESTER - 1

CHEMISTRY -MCTO1 INORGANIC CHEMISTRY- |
PGOHEMMETON | Crodita: 8

Number of lectures required: 60

Course Objectives:

MCTO T Endsom (50) + Midsem (10) + Attendance (05)

At the end of studying this course a student will acquire knowledge on:

Understanding different symmetry elements and symmetry o

perations

Applylng the concept of group theory in different anpects of molecules

|

2

3. The advanced concepts on crystal fleld theory

A The colour, magnetic properties and chemical potent

compounds of transition metals

2]

Course Outcomes:

After completion of this course the student will be able to

jals of coordination

Hasic principle of Inorganic analysis and different Instrumentation tachniques

PSOs  Cognitive

CO No, Course Outcomes POs
Addressed  addressed Level
C01:  Evaluate symmetry properties  of PO 3 PSO 1 E
different molecules = SRR
C02:  Apply the knowledge of crystal field PO 1 PSO 3 Ap C
theory and its related aspects to discuss
the chemistry of coordination
compounds
CO3:  Apply the concepts on crystal field PO 1 PSO 4 Ap. E
theory to explain colour, magnetic
properties and chemical potentials of
coordination compounds of transition
metals
CO4:  Basic principle of inorganic analysis and PO 3 PSO 3 An, Ap

different instrumentation techniques

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 1
CHEMISTRY -MCT02: ORGANIC CHEMISTRY-1

PGCHEMMCTO2 “Tcredits: 5
Number of lectures required: 60

MCT02: Endsem (5“0)_+' Mid:_mm (10) + Attendance (_05]

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

Different organic synthetic strategles based on retrosynthetic approach

Reactivity of different organometallic compounds
Conformational analysis of cyclohexane and related compounds

Synthesis and structure elucidation of different terpenoids

SN

Course OQutcomes:

After completion of this course the student will be able to

i —— el

e

co Course Outcomes POs PSOs Cognitive

No. Addressed Addressed Level

CO1: Explain the conformation of new sugar PO1 PSO 2 E
molecules utilizing the concepts of
stereochemistry for cyclic compounds

CO2: Apply the reactivity of organometallic PO 3 PSO 3 Ap
compounds in different reactions

CO3: Evaluate structure of different natural PO 2 PSO 2 E
products

CO4: Design new molecules via retrosynthetic PO 4 PSO5 C
approach

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 1
CHEMISTRY -MCTO3: PHYSICAL CHEMISTRY -\
PoUHEMMETOR |llmlll'l 5
Number of lectures required: 60
METOR Bndsem (50) « Midsem (10) + Attendance (05)

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

L Understanding thermodynamic principles for a system performing mechanical work and
Applying the laws of thermodynamics

Analysing how fast a chemical reaction can occur under certain physical conditions

Rates and mechanisms of photochemical, chain and oscillatory reactions

Dilterent models related to structure of atom

- o

7

Course Outcomes:

After completion of this course the student will be able to

i LSV oz o L oy

€0 No. POs PSOs Cognitive
Course Outcomes Addressed  addressed Level
COL Recall the thermodynamic principles and PO 1 PSO 2 R, Ap
applying the laws of thermodynamies in
different chemical reactions
CO2 Analyse how fast a chemical reaction can PO 2 PS03 An
) oceur under certain physical conditions I
€O 3 Bxplain  vates and  mechanisms  of PO PSO3 .
photochemical, chain and oscillatory
_teactions P S ——
COd Apply the classical and  quantum PO 2 PS03 Ap. An

mechanical ideas to analyze different
numerical problems

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, B = Evaluating, C = Creating

Page 7 of 47
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SEMESTER - 1
CCHEMISTRY “MCPO1: INORGANIC CHEMISTRY PRACTICAL:I
 PGCHEMMCPO1 [ Crodits: 5

- - Number of lectures required: 60
MCPOT: Practical (30) + Attendance (05)

Course Objectives:
Atthe end of studying this course a student will acquire knowledge on:

1. Quantitative estimation of metal lon spectrophotometrically

2. Spectrophotometric estimation of metal ion In a binary mixture

3. lstimations based on lon-exchange separation, acld-base, complexometric and
argentometric titrations

4. Analysis of ternary and quaternary mixture

Course Outcomes:

After completion of this course the student will be able to

o POs PSOs  Cognitive
No. Course Outcomes Addressed addressed Level
C01: Estimate metal fon quantitatively based PO 2 PSO 2 C
on spectrophotometry
C02:  Estimate metal jons in a binary mixture PO 3 PSO 5 o
spectrophotometrically
C03: Estimate metal ions based on ion- PO3 PSO5 C
exchange separation, acid-base,
complexometric and  argentometric
titrations
€04 Analyse ternary and quaternary mixture PO 3 PSO 5 An,C
to estimate each component present in
the mixture

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 1
CHEMISTRY -MCP02; ORGANIC CHEMISTRY PRACTICAL-H

PGCHEMMCPOZ |(2rml|ts:5 R -
- Number of lectures required: 60

ooz Fractol o) Aendunce 08—

I TR NI -

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

ualitative tests

1. Identification of unknown organic compound (solid and liquid) by q
in the identification of

2. Application of chromatographic and or spectroscopic techniques
single organic compound
3, Separation, purification and identification of organic compounds in bina

solids, one solid + one liquid) : ]
4. Proper utilization of TLC, PC, column chromatography, chemical tests, ot

measurements in the identification, separation and purification of organic compounds

ry mixtures (two

Course Outcomes:

After completion of this course the student will be able to

o POs PSOs Cognitive
No. Course Outcomes Addressed addressed Level
CO1: ldentify unknown organic compound (solid PO 2 PSO 2 Ap
and liquid) by qualitative tests
C02: Apply  chromatographic ~and or  PO3 PSO 3 Ap, An

spectroscopic techniques to analyze single
organic compound
CO3: Predict, separate, and purify organic PO 4 PSO 5 C
compounds in binary mixtures (two solids,
one solid + one liquid)

CO4: Analyze organic compounds by proper P02 PSO 2 An, Ap
application of TLC, PC, column
chromatography, chemical tests.

R = Remembering U = Understanding, Ap = Applying, An = Analysing E = Evaluating, C = Creating
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SEMESTER - 1

CHEMISTRY -MCPO3: PHYSICAL CHEMISTRY PRACTICAL1
PGEIEMMCPO3 | Credits: 3 |
Number of lectures required: 60
MCPO3: Practical (30) + Attendance (05)

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

Det

L

Course Outcomes:

After completion of this course the student will be able to

ermination of critical solution temperature of two component systems
Construction of phase diagram of three component systems
Surface adsorption behaviour of heterogeneous systems

Kinetics of chemical reactions of different orders
Determination of rate laws of different chemical reactions

co POs PSOs Cognitive
No. Course Outcomes Addressed addressed Level
CO1:  Determine of critical solution temperature of PO 2 PSO 2 E
two component systems
CO2:  Construct phase diagram of three PO 2 PSO5 C
~ component systems
CO3:  Analyze surface adsorption behaviour of PO 2 PSO 3 An
heterogeneous systems
CO4:  Measure kinetics of chemical reactions of PO 2 PSO 3 E

different orders

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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I Yopa

Pasocor - "[‘crednszr'

Course Objectives:

~ SEMESTER -1

_ Number of ectures required: 20

Atthe end of studying this course a student will acquire knowledge on:

Gos W

Attainment of general awareness about health
Management life style of students’ life
Increase of concentration

Improvement the decision-making capacity
Build up confidence in their life

Course Qutcomes:

After completion of this course the student will be able to

Co Course Outcomes: POs PSOs | Cognitive

No. Addressed | Addressed | Level
CO1: | Attainment of general awareness about health PO1 PSO 1 R, U, Ap
CO 2: | Management life style of students’ life PO3 PS03 R.Ap
CO3: | Increase of concentration PO3 PSO 3 An,Ap |
CO 4: | Improvement the decision-making capacity P03 PSO 3 uc

—

R= remembering, U = understanding, Ap = applying, An = analysing E = evaluating, and C = creating
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SEMESTER -2
CHEMISTRY -MCTO4: INORGANIC CHEMISTRY -2
PGCHEMMCTO4 |

Course Objectives:

[ c?ﬁiiit&?ﬁ" |
Number of Iec_tu_ffg _rgqul_rpg_l_;_ﬁﬂ____________
N1 o (1) Wi (10 Aedne (05)

At the end of studying this course a student will acquire knowledge on:

1.

Structure elucidation of boranes, metal clusters and metal carbonyl clusters
employing Wade's rule and related theories

Supramolecular ligands and their applications in coordination chemistry

Electronic configuration, oxidation states, aqueous, redox and complex chemistry,

spectral and magnetic properties of compounds of d and f block elements
Structure, bonding and reactions of different organometallic complexes

Structure elucidation of organometallic clusters employing Wade’s rule and TVE

count

Course Qutcomes:

After completion of this course the student will be able to

Co

No.

Course Outcomes

POs

Addressed addressed

PSOs

Cognitive
Level

CO1:

Apply Wade's rule and related
theories to determine structure of
boranes, metal clusters and metal
carbonyl clusters

PO1

PSO1

Ap, E

CO2:

Classify supramolecular ligands and
discuss  their  applications in
coordination chemistry

PO 1

PSO3

An,C

€O 3:

Explain electronic  configuration,
oxidation states, aqueous, redox and
complex chemistry, spectral and
magnetic properties of compounds of
d and f block elements

P02

PSO5

E

CO 4.

Design new organometallic complexes
and evaluate their structure, bonding
and reactions

PO 2

PSO 5

E,C

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 2

L‘(ZI [EMISTRY -MCTOS: ORGANIC CHEMISTRY -2
PGCHEMMCTOS | Credits: 5 —

 Numberoflecuresrequiedié)

;M(;'rnr,; Endsem (50) + Midsem (10) + Attendance(05)

|

|

E i

1 { |
i 1 1 1

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

Qualitative M.0. approach and Huckel’s theory to explain bonding in organic molecules
Application of heterocycles in organic synthesis

Understanding the basic principles of photochemistry

Understanding the mechanism, stereochemistry, regioselectivity in case of electrocyclic
reactions, cycloaddition reactions and sigmatropic reactions.

5. [Llementary idea about ene reactions, 1,3-dipolar cycloaddition and rearrangement in
ylide systems through simple and illustrative example

A oW =

Course Outcomes:

After completion of this course the student will be able to

co POs PSOs Cognitive
No. Course Outcomes Addressed addressed Level
CO1: Apply qualitative M.0. approach and PO1 PSO1 Ap.E
Huckel's theory to explain bonding in
organic molecules
COZ2: Apply the principles of heterocycles in PO 2 PSO 5 Ap,C

organic synthesis to design functional
organic molecules

CO3: Apply the principles of photochemistry to PO 2 PSO 5 Ap,C
design new photochemical reaction
CO4: Explain the mechanism, stereochemistry, PO 2 PSO 3 E

regioselectivity in case of electrocyclic
reactions, cycloaddition reactions and
sigmatropic reactions.
R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 2

CHEMISTRY -MCTO6: PHYSICAL CHEMISTRY -2
PGCITEMMCTO6 [ Credits: 5
— Number of lectures required: 60

MCT06: i ndsem ('10) +Mldse_|_n! 1(l)+ f\t‘té_rﬁluziq-éé (‘Ofij'

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

ndamental concepts classical and quantum mechanics
tum mechanical systems
vibrational, and Raman

1. Understanding the basic and fu

2. Applying the theories of quantum mechanics in different quan

3, Understanding the fundamental principles of rotational,
spectroscopy

4. Understanding the basic principles of e

5. Understanding electrode kinetics and electro-catalysis.

lectrochemistry and electrode reactions

Course Outcomes:

After completion of this course the student will be able to

5 POs PsOs  Cognitive
o Course Outcomes Addressed addressed  Level
PSO 3 R, Ap,C

C01: Recall the fundamental theories and PO1
equations of classical and quantum
mechanics to apply in solving problems

C02: Apply the fundamental principles of PO3 PSO 2 Ap

rotational, vibrational, and Raman
spectroscopy in molecular
characterizations

C03: Apply the basic principles of PO1 PSO 3 Ap

electrochemistry to analyze different
electrode reactions

(04 Develop new electrocatalysts and PO 2 PSO 5 C
electrode materials for applications in
energy related research

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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“SEMESTER - 2

| CIHEMISTRY -MCPO4: INORGANIC CHEMISTRY PRACTICAL -2
PGCHEMMCPO4 Credits: 5

Number of lectures rc-qu!rnd: 60
 MCPOA: Practical (30 + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

: nic
1. Basic principles of Semi-Micro Qualitative Inorganic Analysls of Complex Inorgani
Mixtures

2. Reactions of the different cations and anions in solutions
3. Group separations of metal lons based on solubility product principle

4. Treatment of aqua-regia Insoluble residue

Course Outcomes:

After completion of this course the student will be able to

0 POs PSOs  Cognitive
No. Course Qutcomes Addressed addressed  Level
CO1:  Apply basic principles of semi-micro PO 2 PSO 2 Ap, An

qualitative inorganic analysis to
analyze different industrial samples

€02 Apply the basic principles of semi- PO 2 PSO 3 Ap, An
micro qualitative inorganic analysis to
identify different rare elements in soil
and industrial samples

CO3: Develop new analytical methods of PO 3 PSO 5 C
separation of metal ions from their
mixture

CO4: Analyze the presence of metal ions in P02 PSO 5 An
different  insoluble  geochemical
residue

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER -2

| CIIMISTRY -MCPOS; ORGANIC CHEMISTRY PRACTICAL 2

PGCHEMMCPOS : [ Credits: 5

Number of lectures required: 60
| MCPOS: Practical (30) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

synthesis of organic compounds employing different types of organic reactions
Work-up procedure and purification of the reaction product

Determination of m.p. and b.p. of the reaction product

Characterization of the prepared compounds by different spectroscopic and
chromatographic techniques

R

Course Outcomes:

After completion of this course the student will be able to
€0 POs PSOs  Cognitive
No. Course Outcomes Addressed addressed Level
o1 Design new methodologies for PO 2 PSO 3 C
synthesising new organic compounds
CO2: Develop new techniques for work-up PO 2 PSOS C
and purification of new organic
o compounds
CO3: Elaborate the synthesis knowledge to PO 4 PSO5 c
B develop novel drug molecules
CO4: Apply the spectroscopic  and PO 3 PSO 3 Ap
chromatographic techniques for
characterization

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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SEMESTER - 2 .
CHEMISTRY -MCPO6: PHYSICAL CHEMISTRY PRACTICAL -2
PGOHEMMCPO6

[ Credits: 5

Number of Iécturesr required: 60

MCI'06; Practical (3()) + Attendance (05) .

Course Objectlves:

At the end of studying this course a student will acquire knowledge on:

1. Determination of physical parameters like, strength, concentration, CMC etc. by

conductometry .
2. Determination of physical parameters like, concentration, electrode potentials, pH etc. by
potentiometry and pH-metry
3. Kinetic studies by colorimetric methods

Polarimetric determination of rate constant of reactions, like, inversion of sucrose

mutarotation of glucose

Course Qutcomes:

After completion of this course the student will be able to

i N S G —

co POs PSOs  Cognitive
No. Course Qutcomes Addressed addressed Level
CO1: Determine physical parameters like, PO1 PSO 2 E
strength, concentration, CMC etc. by
conductometric methods
€02: Determine physical parameters like, PO1 PSO 2 C
concentration, electrode potentials, pH
etc. by potentiometry and pH-metry
CO3:  Apply the colorimetric methods to PO 3 PSO 3 Ap
determine the rate constant of related
reaction
CO4: Determine the rate constant of PO 2 PSO 2 E

reactions, like, inversion of sucrose
mutarotation of glucose by polarimeter

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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' SEMESTER - 2
_F’lih’l)('llz:(Iqmmuhléa!lﬁiirqglish -

50C 2 [Credits: 1
" Number of lectures required: 60

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

1. Demonstrate mastery of the discipline by detailing the development and current practices of
Listening, Speaking, Reading and Writing as Language skills,

2. Conduct research that engages and responds to diverse audiences of scholars, students, and
community members,

3. Demonstrate values and ethics in all activities

Course Qutcomes:

After completion of this course the student will be able to

PSOs Cognitive

co Course Outcomes: POs
No. Addressed Addressed  Level
CO1:  Enhance their English language proficiency in the ~ P03 PSO 3 U Ap
aspects of reading, writing, listening and speaking.
CO2: Develop academic literacy required for P03 PS03 c
undergraduate learning, further studies and research
Co 3: Apply the requisite communicative skills and PO 3 PSO3 Ap
strategies to future careers
PO3 PSO3 Ap,C

CO4: Gain an insight into cultural literacy and
cross-cultural awareness and engage in self-
directed english language learning

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating and C =
creating
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SEMESTER - 3

CIMISTRY -MCTO7: INORGANIC CIHEMISTRY-2
PGCHEMMCTO?

| Credits: 5

Number of lectures req'ulréd;ﬁﬂ o

Course Objectives:

MCTO7: Endsom (50) + Midsem (10) + Atiendance (05)

At the end of studying this course a student will acquire knowledge on:

[

methods

s W

Course Outcomes;

Techniques of Chemical Separation based on chromatography, and solvent extraction

Understanding environmental parameters and their corelations

Causes of environmental pollution and remedies

Essential and trace elements in the biological systems, their roles and reactions
Biological processes of electron transfer, transport and storage of oxygen

After completion of this course the student will be able to

co POs PSOs  Cognitive
No. Course OQutcomes Addressed addressed  Level
CO1l: Apply the techniques of PO 2 PSO 2 An
chromatography, and solvent extraction
methods in the separation of organic
compounds
CO2:  Analyze environmental parameters and PO 2 PSO 3 Ap, An
identify their corelations
CO3: Evaluate the causes of different PO 3 PSO3 EC
environmental pollution and design
remedies to resolve it
CO4:  Interpret the importance of essential and PO1 PSO5 E

trace elements in the biological systems,
their roles and reactions

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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| MCTOB: By

N __ SEMESTER -3
CHEMISTRY -MCTOB: ORGANIC CHEMISTRY-2
PGCHEMMCTOR

I Credits: 5

1711_Sé_|i\-'_(_5'(ij)”+' Midse

Course Objectives:

At the

) Nu_l_nher uflect_l_a.r_es req_uln_ed: 60
m (10) + Attendance (05)

end of studying this course a student will acquire knowledge on:

i SENEES WIS S—

1. Structure and properties of different Important biomolecules
2. Structure, reactivity and roles of different enzymes
3. Different organometallic reactions
4. Catalysis involving different organometallic complexes
6. Fundamental theories of green chemistry and combinatorial chemistry
Course Outcomes:
After completion of this course the student will be able to
T POs PSOs Cognitive
No. Course Outcomes Addressed addressed Level
€O 1 Explain structure and properties of PO 2 PSO 3 E
different important biomolecules and
enzymes
(02 Understand the mechanism of different PO 2 PSO 3 Ap,C
organometallic reactions c
CO3:  Design new organometallic complexes for PO2 PSO5
catalysis A
CO4:  Apply the fundamental knowledge of PO1 PSO 3 P

green chemistry and combinatorial
chemistry for sustainable development

R =Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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i SEMESTER -3
rl?llIJMISTIW “MCPO7: INORGANIC CHEMISTRY PRACTICAL-3
PGEHEMMCPO? Credits: 5
| _ Number of lectures required: 60 i

MCPOT: Practical (30) + Attendance(05)

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

1. Preparation of different inorganic double salts, and complex salts

2. Optimization of reaction parameters and solvent to maximize the product yield
3. Work-up procedure and purification of the reaction product
4,

Characterization of the prepared compounds by different spectroscopic techniques and
magnetic moment measurements

Course Qutcomes:

After completion of this course the student will be able to

= POs PSOs Cognitive
No. Course Outcomes Addressed addressed Level
CO1: Apply the knowledge of inorganic PO 2 PSO2 Ap

synthesis for preparation of novel
inorganic compounds

CO2: Develop new methodologies for work-up P02 PSO S5 c
and purification of the reaction product

CO3: Analyse qualitatively and quantitatively PO 3 PSO 3 An
new inorganic compounds

CO4: Interpret the spectroscopic and magnetic PO 2 PSO 3 E
moment results to characterize the

prepared compounds
R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER -3
CHEMISTRY -MCPOB: ORGANIC CHEMISTRY PRACTICAL-3
PGCHEMMCPOB | Credits; §
- Number of lectures required: 60
MCPOR: I‘fécl!&h] (.’!'(_l']_ + Attendance (05) S

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Estimation of drugs, such as, paracetamol / aspirin, ascorbic acid (vitamin-C), isoniazide
2. Semi micro-quantitative estimation of nitrogen in organic samples

3. Determination of DO, COD, BOD and hardness of water sample

4. UV-VIS-spectrophotometric estimations of amino acids, proteins, carbohydrates etc.

Course Qutcomes:

After completion of this course the student will be able to

o POs PSOs  Cognitive
No. Course Outcomes Addressed addressed Level
CO1: Estimate different drugs such as,  PO2 PSO 5 c

paracetamol / aspirin, ascorbic acid
(vitamin-C), isoniazide quantitatively

CO2: Quantitatively estimate nitrogen in PO 2 PSO 5 c
soil and fertilizers

CO3: Determine DO, COD, BOD and P02 PSO 5 E
hardness of water sample of different
natural sources

CO4: Apply  spectrophotometric and PO 4 PSO5 Ap,C

titrimetric techniques to estimate

iron, phosphate, halides in water
samples

R'= Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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PGCHEMSCC

| SEMESTER-3
| CHEMISTRY -SCC: INTERDISCIPLINARY ADVANCED CHEMISTRY

Credits: 4

Number of lectures required: 60
 I— .
| SCC: Endsem (50) + Midsem (10) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Instrumental methods like UV-VIS, IR, ORD-CD, Mass, NMR spectroscopy
2. lnstrumental methods like electronic, ESR, NQR, MB, PES spectroscopy
3. Instrumental methods like X-Ray, electron and neutron diffraction techniques

Course Outcomes:

After completion of this course the student will be able to

T Co

POs PSOs Cognitive
_ No. ot Al Addressed addressed Level
CO1:  Apply the instrumental techniques like PO3 PSO 3 An
UV-VIS, IR, ORD-CD, Mass, NMR
spectroscopy to analyze chemical
o samples
CO2:  Apply the instrumental techniques like P03 PSO 3 Ap,C
electronicc ESR, NQR, MB, PES
spectroscopy to analyze new chemical
samples
CO3:  Apply the instrumental techniques like X- PO 3 PSO 5 Ap
Ray, electron and neutron diffraction
techniques to analyze chemical samples
CO4:  Design new reactions and characterize PO 3 PSO 5 Ap,C

the product applying the different
instrumentation techniques

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER -3
CHEMISTRY -OEO01: OPEN ELECTIVE-01
PGCHEMOEON Credits: 4
' Number of Im-lur_efj‘requrlr_enlt 60

OEOL:

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

1. Principles of molecular association and organization In enzymes, nucleic acids,
membranes, micelles and vesicles

2. Synthesis and characterization of different supramolecules

Principles of gene synthesis, regulation of protein biosynthesis, synthetic receptors.

4. Supramolecular devices and nanotechnology

i

Course Outcomes:

After completion of this course the student will be able to

co POs PSOs Cognitive
No. SaasiCHteamEn Addressed addressed Level
CO1: Apply the principles of molecular pPO2 PSO 3 Ap E

association and organization to explain
the chemical interactions in enzymes,
nucleic acids, membranes, micelles and

vesicles

CO2: Design novel supramolecules for PO 4 PSO5 Ap,C
advanced applications

CO3: Apply the principles of gene synthesis, PO3 PSO 3 Ap,E

regulation of protein biosynthesis,
synthetic receptors to explain related
systems
CO4: Design new supramolecular devices for PO 4 PSO5 C
versatile applications
R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 3
CHEMISTRY -OE02: OPEN ELECTIVE-02

PGCHEMOEO02 Credits: 4
' Number of lectures required: 60
0E02:
Course Objectives:

At the end of studying this course a student will acquire knowledge on:
1. Different types of drugs, drug - receptor interactions, and mechanisms of drug actions.

SAR and QSAR with special reference to antimalarials, antibiotics, anticholenergic and CNS
- active drugs

3. Different established and new generation antibiotics
4. Activity of different vitamins

Course Qutcomes:

After completion of this course the student will be able to

co POs PSOs Cognitive
No. Soxke oS Addressed addressed Level
CO1: Understand types of drugs, drug - PO 1 PSO 1 U
receptor interactions, and mechanisms of
drug actions.
CO2: Apply the mechanism of drug actions to PO 3 PSO 5 Ap,C
design new drug molecules
CO3: Design next generation antibiotics PO 3 PSO 5 Ap
CO4:  Analyze the activity of different vitamins PO 2 PSO 2 An
in biological systems

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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SEMESTER - 3

i SOC 3: Value l_i_duca;lml and Indian Culture

PGSOCO3

[ Credits: 1

Number of lectures required: 20

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

~ WS

Course Outcomes:

After completion of this course the student will be able to

Attain awareness about daily routine, self-evaluation & Integral Personality Development
Understand the educational needs, the Power of thoughts and the Science of Peace
Understand the relation: Values and enlightened citizenship
Attain awareness about the Indian Practice and Culture

Cco POs PSOs Cognitive
No. Gaurse Qutcomes Addressed addressed Level
CO1: Define, demonstrate and apply the daily PO1 PS03 R, U, Ap
routine, self- evaluation & Integral
Personality Development
CO2: Learn, and apply the Power of thoughts & PO 4 PSO3 U Ap
the Scienceof Peace
CO3: Demonstrate the relation: Values and PO 4 PSO 3 U
enlightenedcitizenship
CO4: Discuss the awareness about the Indian PO 4 PS03 c

Practice andCulture

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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CSEMESTER-4
| CHEMISTRY -MCT09: PHYSICAL CHEMISTRY-3

P(,(IHMMC’I‘OQ o [Lrudltl 5

M( T09: hndsem (.:0) + Ml(lwm (10) +Ammdanco (05)

Number of lectures required: 60

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Symmetry elements, symmetry operations and fundamentals of group theory
2. CFTand MO approaches for explaining bonding and chemical reactions

3. Crystal structures, crystal defects and electronic properties of solids
4

FFundamentals of biophysical chemistry and Its applications

Course Outcomes:

After completion of this course the student will be able to

Cco POs PSOs Cognitive
No. Course Outcomes Addressed addressed Level
C01:  Recall the fundamentals of group theory PO1 PSO1 RE
to explain the related problems
o 2: Apply the CFT and MO concepts to explain PO 2 PSO 3 Ap,E
the bonding and molecular properties
C03: Evaluate the crystal structures, crystal PO 3 PSO 5 E
defects and electronic properties of new
crystalline solids
CO4: Apply the concepts of biophysical PO 3 PSO 2 Ap

chemistry in different enzymatic
reactions

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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o SEMESTER-4
| CHEMISTRY -MCP09: PHYSICAL CHEMISTRY-3
PGCHEMMCPO9 - ]Credits: 5

Number of lectures raqlllféti: 60

rlﬁl‘.l‘(l‘): Practical (30) + Attendance (05)

Course Objectives:
At the end of studying this course a student will acquire knowledge on:

1. Understanding application of viscometric method In determination of molecular radius of a

molecule, molecular weight of polymer.

Understanding and analysing different aspects of kinetic study of chemical reactions.

3. Understanding and analysing experimental data to determination of order, rate constant,
variation of rate constant with ionic strength, etc.

4. Understanding and application of spectrophotometric method in determination of
composition of metal - ligand complex and hands-on experience In using UV-Visible
spetroscope.

[ 3]

Course Qutcomes:

After completion of this course the student will be able to

co POs PSOs Cognttive
No. Course Outcomes Addressed addressed Level
"C01: Determine molecular weight of polymer PO 2 PS0O 2 E
by viscometric method
C02: Analyse different aspects of kinetic study PO 2 PSO 2 An
of chemical reactions.
CO3: Analyse experimental data to determine PO 2 PSO 2 An, E

of order, rate constant, variation of rate
constant with ionic strength, etc.

CO4: Apply spectrophotometric method to PO 4 PSO 5 Ap,E
determine of composition of metal -
ligand complex and hands-on experience
in using UV-Visible spetroscope.

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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~ SEMESTER - 4

l CHEMISTRY - MhOl ADVAN(‘I:.D INORGANIC CHEMISTRY- 1
m.( ne MMhOl ](‘1 edits: 4

Number of lectures rcqulrml 160

Mllll lmdsom [50) Midsem (10) + Attendance (05)

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

e B »—

Stability constants of metal ligand complexes and their determination by different methods
Iactors affecting the stability of complex in solution
Bioinorganic chemistry of human iron metabolism

Nuclear reactions and application of radioactive techniques

Course Outcomes:

After completion of this course the student will be able to

0 POs PSOs Cognitive
~ No. Course Qutcomes Addressed addressed Level
C01: Determine stability constants of metal PO 2 PSO 3 E

ligand complexes

CO2:  Analyse the factors affecting the stability PO 2 PSO3 An
_ of complex in solution
(0 3: Understand the mechanism of redox PO 2 PS03 U, Ap,E

enzymes, vitamins and coenzymes and
apply the concept to explain different
biological phenomenon
(04: Develop new nuclear medicine and PO 4 PSO 5 C

radiation technique in the medical field

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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e o SEMESTER - 4
,.{‘” EMISTRY -ME02; ADVANCED INORGANIC CHEMISTRY-2
PGCHEMMEO? Credits: 4

¢ e Number of lectures rhqulred:ﬁﬂ
| MEOZ: Endsem (50) + Midsem (10) + Attendance (05)

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

1. Synthesis, structure and bonding features, technical applications of different inorganic
polymers
2. Understanding the mechanism of substitution, electron transfer and photochemical
reactions of transition metal complexes
3. Determination of magnetic susceptibility of magnetic materials by different methods
4. Magnetic behaviour of Lanthanides and actinides
Course Outcomes:

After completion of this course the student will be able to

€0 POs PSOs  Cognitive
No. Course Outcomes Addressed addressed Level
C01:  Design new inorganic polymer for with PO 4 PSO5 c
versatile application
CO2:  Explain the mechanism of substitution, PO3 PSO 3 E
electron transfer and photochemical
reactions of transition metal complexes
C03: Determine the magnetic susceptibility of PO 2 PSO 3 E
materials by different methods
CO4:  Apply different laws and equations of PO 3 PSO 4 Ap.E
magnetochemistry to explain related
systems

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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SBMHSTHR 4

I‘{.l i MMth (‘ro(lite 5

Number of lectures required 60
M' 03: l“d“‘“‘ (50)+ Mldsem(10)+Attemlante(0 ) -

Course Objectives:

Atthe end of studying this course a student will acquire knowledge on:

1. Applications of different spectroscopic techniques in organic synthesis
Applications of mass, UV-VIS, IR and NMR spectroscopy to simple structural and
mechanistic problems

3.

Stereoselective and stereospecific synthesls of organic molecules

4. Cnantio- and diastereo- selective synthesis
Introductory course on molecular mechanics computations

Course Qutcomes:

After completion of this course the student will be able to

co POs PSOs Cognitive
No. Course Outcomes Addressed addressed  Level
CO1:  Apply different NMR techniques in the PO 3 PSO 3 Ap

structure  elucidation of newly
synthesized organic molecules
CO2:  Apply mass, UV-VIS, IR and NMR P03 PSO 5 Ap.E
spectroscopy to evaluate simple
structural molecules
CO3:  Design new organic molecules following PO 4 PSO5 c
stereoselective  and  stereospecific
synthesis
CO 4 Design new organic molecules following PO 4 PSO5 C
enantio- and diastereo- selective
synthesis
R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating

Rahara

Kolkata - 118
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SEMESTER - 4

CHEMISTRY -MEO4: ADVANCED ORGANIC CHEMISTRY-2
PGCHEMMEO4 l Credits: 5

Number of lectures required: 60

'it»\{ll‘.ll k: lindsoin_ (50) + Midsem (10) + Attendance (05)

Course Objectives:

At the

-l

Course Outcomes:

cnd of studying this course a student will acquire knowledge on:

Hiosynthesis of nucleosides, proteins and folic acid
Structure, types and chemistry of sugars
Synthesis and reactions of hetero aromatic rings containing one/two hetero atom
Chemical synthests, bio-synthesis, chiral synthesis of different natural products

After completion of this course the student will be able to

Q0 POs PSOs Cognitive
No. Course Outcomes Addressed addresssd Level

CO1: Design new synthetic strategy for PO 4 PSO 5 C
functional biomolecules

€0 2: Apply the knowledge of carbohydrate PO 2 PSO 2 Ap
chemistry in the synthesis of new drug
molecules

€03 Develop new drug molecules with hetero PO 4 PSO 5 c
aromatic rings containing one/two
hetero atom

"CO4: Apply the knowledge for isolation of P03 PSO 3 Ap

different natural products
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S

SEMESTER - 4

uu MISTRY - MEO‘S ADVANChIJ I’!IYGICA[.CIIFMISTRY 1
CPGOHEMME o.‘ '

1 Credits: 5

- Number of lectures requ_lr-éd _60 -
| MEOS: ln(lqem (50) + Midsem (10) + Attendance (05) -

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Lnsemble, its classification, partition function, BE and FD distribution formula
2

Non-Equllibrium Thermodynamics and statistical formulation of chemical kinetics
reaction dynamics

3. Classification of polymers and polymerization reactions

Course Outcomes:

Kinetics and mechanism of polymerization, thermodynamics of polymer solution

After completion of this course the student will be able to

co POs PSOs Cognitive
No. tourge Oiuomos Addressed addressed Level
CO1:  Apply the knowledge to classify the real PO 2 PSO 2 U, Ap
systems into different statistical models
COZ:  Solve problems related to the non- PO 4 PSO 4 Ap,C
equilibrium  thermodynamics  and
applications of statistical formulation of
problems related to chemical kinetics
reaction dynamics
CO3: Understand different polymerization PO3 PSO3 ucC
reactions and design new functional
polymers
CO4: Compare the kinetics and various PO 2 PSO 3 E

mechanisms of polymerization

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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'SEMESTER-4

"CHIEMISTRY - MEQB ADVAN( ED PHYSICAL CHEMISTRY-2
p( CIEMMEO6 ](‘redlts 4

“Number of lectures requlred 60

MI 06: indsem (50) . Mldsem (10) + nnendancc (Ual

Coursc Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Diflerent surface phenomena and their spectroscopic characterizations

2. Diclectric behaviour of molecules and related theoretical equations
n-dimensional vector space, matrix representation of operators and many electron
lamiltonian

4. Variation Method and Perturbation theory

Coursc Outcomes:

After completion of this course the student will be able to

o POs PSOs  Cognitive
No. SORERe ORitomes Addressed addressed Level
C01: Apply the knowledge of surface PO 3 PSO 3 Ap
phenomena including heterogeneous
catalysis and their physicochemical
characterizations
02 Interpret the dielectric behaviour of PO 2 PSO 3 E
molecules and related theoretical
equations from molecular level
CO3:  Apply n-dimensional vector space model P02 PS03 Ap,C
to solve many electrons Hamiltonian
CO4  Apply  variation  method  and PO1 PSO1 An, Ap

perturbation  theory to explain
degenerate and non-degenerate systems
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SEMESTER - 4

PCL.‘IﬁIHI\HSOC: Computer for Chemists
PGSOCO4 | Credits: 1

Number of lectures required: 20

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1;
2.
3.

Drawing 2D and 3D plots from different experimental data
Analysis of data and plots
Drawing of different chemical structures and reaction schemes

Coursc Outcomes:

After completion of this course the student will be able to

o POs PSOs  Cognitive
No. Course OQutcomes Addressed addressed  Level
CO1: Interpret different 2D and 3D plots PO 3 PSO 5 E
(0 2: Analyze data and plots PO2 PSO S =
(03: Construct new chemical structures and PO 2 PSO5 C
reaction schemes
C = Creating

R = Remembering, U = Understanding Ap = Applying, An = Analysing, E = Evaluating

Rahara

Kolkata - 118

Page 35 of 37




T seesTeR-4
CHEMOTOL: Project & Presentation

PGCIEMOTOT [Credits:6
Course Objectives:
At the end of studying this course a student will acquire knowledge on:
1. ldentify the research problem
1. Literature review on the proposed research problem
2. lixperimentation and analysis of experimental data
3. Preparation of report and presentation
Coursc Outcomes:
After completion of this course the student will be able to
B0 POs PSOs Cognitive
No. Course Qutcomes Addressed addressed Level
€O 1:  Choose new research problems PO 3 PS03 Ap
CO2:  Design new reactions/materials PO 4 PSO 5 C
_CO3:  Analyze the properties of the materials PO 2 PSO 3 An
CO4: Compile the experimental and PO 2 PSO 3 C

theoretical data and build the project
o report
R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating,

C = Creating
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otk S

PGCHEMOTO2: Grand Viva and Seminar -
PGCHIEMOTOZ [_c_ra_d_us: 6

Course Objectives:

At the end of studying this course a student will acquire knowledge on:

1. Preparation of seminar reports
2. P'resentation of seminar in front of experts
3. Howto defend the viva

Course Qutcomes;

After completion of this course the student will be able to

o POs PSOs  Cognitive
No. Course Outcomes Addressed addressed  Level
€O 1: Compose  seminar  report and PO 2 PSO 3 Ap
presentation
€02 Take part in lectures, presentation and PO2 PSO 3 An
debates
€0 3: Develop own scientific understanding PO 4 PSO 5 c

and self-confidence to face interviews

R = Remembering, U = Understanding, Ap = Applying, An = Analysing, E = Evaluating, C = Creating
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