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Date: 21/06/2023
Agenda

A Bourd of study mecting of Department ol Applied Chemistry is scheduled on 250672024 at | 1:00
Am in the HOD cabin. The agenda of the meeting is as follows:

1. To confirm the minutes of the previous BOS meeting.
2. To review of vision and mission statement of the department.

. 3. To review the scheme and syllabus of undergraduate ( B. Tech First Year, Chemistry and
Environmetal Science) and post graduate (M. Sc. Applied Chemistry) course.

4. Discussion on the recommendations of DPAQIC meeting held on 20/06/2024.

S. To discuss the possibility to start B.Sc. integrated course.

. 6. Any other point with the permission ol the charman ;
] T ey W g A a * M s 2
Please tind it convement to atiend the meeting MEF ‘%‘" F’B&‘ 06 251,\.{

[ead and Chirman BOS

Copy to:

1. Director, SGSITS. Indore 6 | >

2 Dr Suman Mukhopadhya. Protessor, 11T Indore (External Member) %‘a ’

3. Mr. B. C, Nair, Director. MPLUN, Indorei Exiemal mcml'n:rl\ 0 1

4. Dr. Urmnila Raghuvanshi Assistumt Professor, Member e 4 ;

S. Dr. Vishwajeel S. Yadav, Assistant Professon(Sp. Invitee) 2 - Yoo i34

6. Ms. Snehiata Soni, Assistant ProfessortSp. Invitee)

7. Ms. Aishwaraya Jhala, Assistant ProfessortSp. Invitee)
3. Mr Kmhm.palb butnnlu e\x\mam ProfessortSp. Invitee)
9 astant Prol mu&lumnusl —
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Ainutes of the BOS meeling

The Board of study meeting of the department ol Chemistry was held on Q2024 wt 1)K AM

The HOTY catun Sollow ing members atended the muctine

L D Natsh Gupta, Prot & Head Clrrina

3 Dr Suman Mukbopadhya. Professer W tadore  Essernal Monshes
3 Mr B.C Nur Ex-Director, MPLUN. Indore Fontermal miembyd
4 Dr. Urmila Raghuvanshi, Assistant Professor Member

5. Dr. Vishwajeer S. Yadav, Axsistant Professor Sp Imatee

6 Ms Snehtata Soni. Assistant Professor Sp o Invsee

7 Ms. Aishwaraya Thala, Assstant Protessos Sp Imaer

% Mr Krshnapal S, Solanke, Assistant Protessan Sp o Ivatew

g Ms Himani Chouhan. Assistant Professor Alusmnids

10, Ms, Nishi Patidar, Assistant Professo Alumnus

11, Mx Ruchi Chouriasiva Siwdlent member

The agenda wise deliberanons arc s toliows

Item 1. Confirmation of the minutes of the previous BOS mechng held o 14117
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lrem=2z 1o res s st Al mssEonn st e il Vi e partimint e s astony s missaoan o the
deparmient wiere dincussed . All the members were dgred Loe mmar changes i A sttt
now reads as

“To create an Academically Sound Environment which Motivates and Inspires students and 1o
ng | Ahe Department.”
p b ansd ol s poids s

dents in chemistry through
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Item 3: To review the scheme and syllibus of undergraduate | B Tech First Year, Chemisiry and

Lavironmental Screnced and post graduate (M Sc Applicd Chenistry 1 corse

mamﬁﬂtwurcmmmry xyllabus wits discussed at fength and some changes and reshufflng

h"l!ﬂit\f the feedback received from students & faculty members and lpoking fo the applied

applications of introduced unit i.¢. fuel. These changes may be made effective for B Tech I ¥r
stiudents admitted in academic scssion 2024-25, The old and new syllabus is enclosed

’H&'MS{: Applied Chemistry syllabus was discussed at length and NO CHANGES were proposed.
The Environmental Science syllabus was alxo discussed and NO CHANGES were proposed
Item 4: To discuss the possibility to start B.Sc.-M.S¢. integrated course.

All the members were suggested 1o start B Se - M Scintegrated comrse s pur the New edducatwn

policy NEP-2020 of government of India und proposed to st roim comiing session

Item S: As per the discussion held in DPAQIC mecting, It was reitersted 10 RENAME the
department name from "Department of Chemistry™ to "Department of Applicd Chemistry ™ 10
maintain t_hc uniformity with other science departments External experts emphisized thai

5 TURMINE POSE scourse M.Sc. in Applied Chemisiry hence name of the
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Syllabus

B.Tech. First Year
Semester A & B
Subject: Chemistry (CH10516)

Department of Chemistry
Shri G S. Institute of Technology and Science, Indore (MP)




Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

B.Tech. I Year Chemistry
Semester- A & B
CH10516: CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

3 1- - 3 1- |- 30 |70 - - 100

Program Outcomes (POs):

POs describe what students should know and be able to do at the end of the programme.
POs are to be in line with the graduate attributes as specified in the Washington Accord.
POs are to be specific, measurable and achievable. NBA has defined 12 POs.

Graduates will be able to achieve:

1.

8.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, & an engineering specialization to the solution of complex engineering
problems.

Problem analysis: Identify, formulate, review research literature, & analyze complex
engineering problems reaching substantiated conclusions using 1st principles of math.,
natural sciences,& eng, sciences.

Design/development of solutions: Design solutions for complex engineering prob-
lems and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal,
and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge &
research methods including design of experiments, analysis & interpretation of data,
& synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select,& apply appropriate techniques, resources,&
modern engineering & IT tools including prediction & modeling to complex engineering
activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent respon-
sibilities relevant to the professional engineering practice.

Environment & sustainability: Understand the impact of the professional engi-
neering solutions in societal & environmental contexts,& demonstrate the knowledge
of, & need for sustainable development.

Ethics: Apply ethical principles & commit to professional ethics & responsibilities
and norms of the engineering practice.

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

9.

10.

11.

12.

Individual & team work: Function effectively as an individual, & as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with
the engineering community & with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give & receive clear instructions.

Project management and finance: Demonstrate knowledge & understanding of
the engineering & management principles & apply these to one’s own work, as a member
& leader in a team, to manage projects & in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.

Course Outcomes (COs): For Theory Course

Course outcomes are the statements of what a student should know, understand and/or be
able to demonstrate after completion of a course.
The course will enable student to:

CO1

CO2

CO3

CO4

CO5

Describe the basics of Organic, Inorganic and Physical Chemistry.
Apply Specifications, testing and treatment of water for industrial and domestic use.

[lustrate Concepts, manufacturing and applications of different types of industrially
important materials and their maintenance.

Explain the applications of spectral and analytical techniques in qualitative and
quantitative analyses.

Understand the Ethics behind applying Chemical Methods in Industries and day-
to-day use.

Pre-requisite:Knowledge of basics of Chemistry studied in Class XI &XII.

Course Objectives: This course aims at imparting knowledge of the subject to the students
for making them understand the role of chemistry in the field of engineering. The focus is
on developing capabilities of students to use various analytical techniques, their applications
in characterization of various materials used in different fields of engineering.

Course Outcomes: The course will enable student to understand:

e Basics of Organic, Inorganic and Physical Chemistry.

e Specifications, testing and treatment of water for industrial and domestic use.

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

e Concepts, manufacturing and applications of different types of industrially important
materials and their maintenance.

e Applications of spectral and analytical techniques in qualitative and quantitative anal-
yses.

e The students will understand the Ethics behind applying Chemical Methods in Indus-
tries and day-to-day use.

Contents:
UNIT 1

Basics of Chemistry:

Organic Chemistry: Concept of Hybridization, Configuration (including R/S and E/Z
nomenclature of isomers) and Conformation (Newman and Sawhorse Projection Formulae,
with nomenclature)

Physical Chemistry: Rate Law, Molecularity and Order of Reaction, First Order Kinetics
Inorganic Chemistry: Theories of Chemical Bonding (VBT and MOT)

Green Chemistry: An overview

UNIT 11
Water:

Source, Types of impurities and their effects, Hardness, its expression and determination,
Boiler troubles and their causes, Analyses and treatment of water for industrial and domestic
purposes, Alkalinity and its determination, IS Specifications for Water, Methods for disposal
of waste water.

UNIT III
(a)Lubricants

Types of lubricants and principles of lubrications, properties (test) of lubricants, greases,
graphite, cooling liquids and cutting fluids and their applications., Ethics code and Ethics
management in the oil and lubricant industries.

(b) Corrosion

Principle of corrosion, types of corrosion, factors affecting (FOUR) and methods of protec-
tion (FOUR: Proper designing, use of inhibitors, use of pure metal, use of alloys). Ethics for
corrosion prevention.

UNIT IV

Materials Chemistry

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

(a) Polymers and Polymerization

Introduction, Classification, Types, mechanism, methods of polymerization. Structure-
property Relationships, compounding, general applications of polymer materials of industrial
importance (Nylon66, Kevlar, PVC, Polytetrafluoroethylene (PTFE) or Teflon, Polystyrene).
Concept of Biodegradable polymers, Environmental regulations for polymer based packaging
materials.

(b) Nanomaterials

Introduction, synthesis, properties, nano-structured materials and their applications. Intro-
duction to Smart materials and their applications.

UNIT V
Spectroscopic Techniques and Applications

Introduction to Spectroscopy, Principal, Instrumentation and Applications of UV and IR.
Introduction to Chromatographic Techniques (Column), Use of non destructive method.

Assessment (Theory): Attendance, class test, class assignments and end semester theory
exam

Books & References Recommended:
Text Books
1. Palanna O.G, Engineering Chemistry(Mc Graw Hill)
2. Dara S.S.,Engineering Chemistry (S. Chand publishing)

3. Stereochemistry: Conformation and Mechanism by PS Kalsi, New Age International

Publisher

4. PC Jain and M Jain, Engineering Chemistry, 15th Edition, Dhanpat Rai publishing
Co.

5. Chemistry in Engineering and Technology, JC Kuriacose and J Rajaram, Vol-1 & 11,
Tata Mcgrow Hill Education Pvt. Limited.

Reference Books

1. D. Braun, Polymer Synthesis: Theory and Practice: Fundamentals, Methods, Experi-
ments (Springer).

2. Ambasta B.K., Chemistry for Engineers( University Science Press)

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

B.Tech. I Year Chemistry
Semester- A & B
CH10656: CHEMISTRY Laboratory

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- 12 - -1 - - - 20 | 30 50

List of Experiments for B.Tech. I year, Chemistry

Course Outcomes (COs): For Laboratory Course:
This laboratory course will illustrate the principles of chemistry relevant to the study of
science and engineering. The students will learn to:

LO1 Develop abilities to perform various types of qualitative and quantitative analyses .
LO2 Determine properties of lubricants and oil samples.

LO3 Analyse water samples for in terms of hardness, chloride content, alkalinity and
other dissolved /un-dissolved impurities.

LO4 Ability to understand, explain and use instrumental techniques for elucidating prop-
erties of lubricants oil samples ,chemical materials etc.

LO5 Follow to good laboratory practices during performance.

Group A

1. Determination of the viscosity of lubrication oil by Redwood Viscometer no.1 (at five
different temperatures)

2. Determination of flash point of given oil by Abel’s apparatus
3. Determination of percentage of moisture in a coal sample

4. Determination of Steam Emulsification number (SEN) of a given lubricating oil
sample

5. Determination of Total Solids in a water sample
6. Determination of flash point of given oil by Pensky Martin’s apparatus

7. Determination of the viscosity of lubrication oil by Redwood Viscometer no.2 (at five
different temperatures)

8. Determination of Aniline Point of a given oil sample
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10.
11.

12.

13.

14.

15.

D.

Determination of Drop Point of a given semi-solid lubricant
Determination of acid value of an oil sample
To study the chemical oscillations (Iodine Clock reaction)

Potentiometric estimation of Ferrous Ammonium Sulphate using standard Potassium
Dichromate Solution

Determination of the partition coefficient of a substance between two immiscible
liquids.

Synthesis of polymer and nanomaterials
Verification of Beer-Lambert’s law by visible spectroscopy

Group B

. Determination of hardness of water sample by EDTA method

Determination of carbonates, bicarbonates and total alkalinity of a water sample
Determination of percentage purity of iron alloy by internal indicator method
Determination of percentage purity of iron alloy by external indicator method

Determination of chloride content of water

Text Book

1.

2.

A Textbook of Quantitative Inorganic Analysis. Al Vogel, 3rd Edition, Longmans,
London.

A Textbook On Experiments And Calculations In Engineering Chemistry, SS Dara,
S. Chand Publisher

Reference book

1.

Vogel’s Text Book of Quantitative Analysis, Ed. GH Jeffery, J Bassett, J. Mendham
and RC Denny, Longmans, London
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CO PO Mapping Sheet for B.Tech. First Year Chemistry Theory (CH
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Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

NEW
B.Tech. I Year Chemistry
Semester- A & B
CH - XXXXXXX : CHEMISTRY
Period/week | Credits Maximum marks
T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem
3 0- |- 3 0- |- 30 |70 - - 100

Course Outcomes (COs): For Theory Course

Course outcomes are the statements of what a student should know, understand and/or be
able to demonstrate after completion of a course.
The course will enable student to:

CO1 Apply Specifications, testing and treatment of water for industrial and domestic use.
CO2 Explain and compute different types of classical and alternative fuels.

CO3 lustrate Concepts, manufacturing and applications of different types of industrially
important materials and their maintenance.

CO4 Explain the applications of spectral and analytical techniques in qualitative and
quantitative analyses.

CO5 Understand the Ethics behind applying Chemical Methods in Industries and day-
to-day use.

Pre-requisite: Knowledge of basics of Chemistry studied in Class XI and XII.

Course Objectives: This course aims at imparting knowledge of the subject to the
students for making them understand the role of chemistry in the field of engineering. The
focus is on developing capabilities of students to use various analytical techniques, their
applications in characterization of various materials used in different fields of engineering.
Course Outcomes: The course will enable student to understand:

e Specifications, testing and treatment of water for industrial and domestic use.

e Fundamentals of classical and alternative fuels.

e Concepts, manufacturing and applications of different types of industrially important
materials and their maintenance.

From: BOS, Chemistry To: Academic Council
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e Applications of spectral and analytical techniques in qualitative and quantitative
analyses.

e The students will understand the Ethics behind applying Chemical Methods in
Industries and day-to-day use.

Contents:
UNIT-I

Water:

Source, Types of impurities and their effects, Hardness, its expression and determination,
Boiler troubles and their causes, Analyses and treatment of water for industrial and
domestic purposes, Alkalinity and its determination, IS Specifications for Water, Methods
for disposal of waste water.

Green Chemistry: An overview

Unit-I1
Fuels and Combustion

Introduction: Definition, Classification, Characteristics of a good fuel, Calorific Values,
Gross & Net calorific value.

Solid Fuels- Determination of calorific value by Bomb Calorimeter, Theoretical
calculation of calorific value by Dulong’s method, Classification of Coal, Proximate and
Ultimate analysis of coal, Numerical problems. Liquid Fuels- Petroleum; mining, refining
and composition

Gaseous Fuels-Chemistry of Natural gas, LPG, CNG

Alternative Fuels- Overview of Bio-diesel, Hydrogen, Ethanol, Sustainable aviation fuel.

UNIT-III
(a)Lubricants

Introduction, Types of lubricants (liquid, Semi solid and solid) and principles of
lubrication’s, properties (test) of lubricants, cooling liquids and cutting fluids and their
applications. Ethics code and Ethics management in the oil and lubricant industries.

(b) Corrosion

Introduction, Principle of corrosion, types of corrosion, factors affecting corrosion and
methods of protection (Proper designing, use of inhibitors, use of pure metal, use of alloys).
Ethics for corrosion prevention.

UNIT-1V

Materials Chemistry

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

(a) Polymers and Polymerization

Introduction, Classification, Types, methods of polymerization, mechanism,
Structure-property Relationships, general applications of polymer materials of industrial
importance (Nylon66, Kevlar, PVC, Polytetrafluoroethylene (PTFE) or Teflon,
Polystyrene). Concept of Biodegradable polymers and their applications, Environmental
regulations for polymer based packaging materials.

(b) Nanomaterials

Introduction, synthesis, properties, nano-structured materials and their applications.
Introduction to Smart materials and their applications.

UNIT-V
Instrumental Techniques and Applications

Introduction to Spectroscopy, Principal, Instrumentation and Applications of UV, IR and
Atomic absorption spectroscopy(AAS). Introduction to Chromatography Techniques
(Column, Paper, TLC), Advances in non-destructive methods and their unique
applications.

Assessment (Theory): Attendance, class test, class assignments and end semester
theory exam

Books & References Recommended:
Text Books
1. Palanna O.G, Engineering Chemistry(Mc Graw Hill)
2. Dara S.S.,Engineering Chemistry (S. Chand publishing)

3. Stereochemistry: Conformation and Mechanism by PS Kalsi, New Age International
Publisher

4. PC Jain and M Jain, Engineering Chemistry, 15th Edition, Dhanpat Rai publishing
Co.

5. Chemistry in Engineering and Technology, JC Kuriacose and J Rajaram, Vol-I & I,
Tata Mcgrow Hill Education Pvt. Limited.

Reference Books

1. D. Braun, Polymer Synthesis: Theory and Practice: Fundamentals, Methods,
Experiments (Springer).

2. Ambasta B.K., Chemistry for Engineers( University Science Press)

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

B.Tech. II Year
Semester- A & B
Environmental Science

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

2 |- |- - - - 50 | - - - 50

Course Outcomes (COs): For Theory Course

Course outcomes are the statements of what a student should know, understand and/or be
able to demonstrate after completion of a course.
The course will enable student to:

CO1 Analyze the causes of pollution in our environment.

CO2 Explain the effects of air pollution on environment and suggest ways to reduce them.
CO3 Develop in depth knowledge about water Quality parameters and its estimation.
CO4 Develop knowledge on soil and noise pollution & related parameters.

CO5 Understand the Ethics and Evaluate policies of climate change mitigation Strategies
and Create a knowledge base for global and national Action.

Pre-requisite: Knowledge of basics of science studied in Class XI and XII.

Course Objectives: This course aims at imparting knowledge of the environmental
science to the students for making them understand about environment and ecosystems.
To study about different types of natural resource and causes, effect and control of different
type of environmental pollution.

Course Outcomes: The course will enable student to understand:
e Specifications, testing and treatment of water for industrial and domestic use.
e Fundamentals of classical and alternative fuels.

e Concepts, manufacturing and applications of different types of industrially important
materials and their maintenance.

e Applications of spectral and analytical techniques in qualitative and quantitative
analyses.
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e The students will understand the Ethics behind applying Chemical Methods in
Industries and day-to-day use.

Contents:

UNIT-I

Environment: General Studies:

a) Introduction, segments of environment, Energy flow in environment, Composition
and structure of atmosphere. Chemical Species and particulates in atmosphere.
Reaction and Phenomena occurring in atmosphere.

b) Man and Environment

UNIT-11
AIR Pollution

a) Air pollution: Sources and effects, particulate control, control of gaseous pollutants
(SOx, NOx, oxides of carbon, hydrocarbon pollutants), Air Quality standards and
Management.

b) Case studies

UNIT-III

Water Pollution

a) Water Pollution: Types of water pollution, sources, water pollution control. Waste
water treatment technologies and Recycle.

b) Case studies.

UNIT-IV

Soil and Noise Pollution

a) Soil Pollution: Introduction, sources/causes, effects and control.

b) Noise Pollution: Introduction, sources/causes, effects and control, noise measuring
instruments and noise pollution control technology.

UNIT-V

Environment, Society and Ethics

a) Society and Environment, Solid waste-types, impact on society, solid waste
management, specific applications to solid waste management.
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b) Environmental Ethics: Need and Types, Regulations: ISO 14000, 9000, pollution
Acts and Regulations. Environmental Auditing

Assessment (Theory): Attendance, Quiz, case study, class assignments and presentation
Books & References Recommended:
Text Books

1. S.C. Bhatia, “Environmental Pollution and control in chemical process industries”,
Khanna Publishers, 1st edition, 2001.

2. C.S.Rao, “Environmental Pollution Control Engineering”, Wiley Eastern, 1992.
Reference Books
1. S.P.Mahajan, Pollution control in Process Industries, Tata McGraw Hill, 1990.

2. F. P. Lees, Loss prevention in process industries, 2nd edition., Butter worth
Heinemann, 1996.

3. Martin Crawford, Pollution Control Theory, McGraw Hill, 1976.
4. Marell, “Solid Wastes”, John Wiley, 1975.
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SGS Institute of Technology and Science Indore OLD
Department of Chemistry

TR g v, v s ey, Mefre) vd g 9w, $8R

Course Code/ | Lecture /week Credits/ 3{Tdhcl- Maximum marks/ 3fUHaH 3P
fowg dod RS /TS

L T P L T P Cw End SW End Total
Sem
CH10516 3 - - 3 - - 30 70 - - 100
CH10652 - - 2 - - 1 - - 20 30 50

Course Outcomes (COs) (UTEUHH TRUMH )

Course outcomes are the statements of what a student should know, understand and/or be able to
demonstrate after completion of a course. / UTaUshH & URUMH I §dTd & & Th S Bl 1 ],
U R/ G ART UISashd I 81 & 16 TefRid e Hf Term |

The course will enable student to:/ g UTodshH BT 3 H&H dA1E

CO1 : Describe the basics of Organic, Inorganic and Physical Chemistry. | BEAD, HBTED 3R
i T O &1 7d a1 S

C02 : Apply Specifications, testing and treatment of water for industrial and domestic use. /

3R TR IUANT & forg urt ot fafRryarail, tteror 3iR IUAR & AR &R |

co3 : lllustrate Concepts, manufacturing and applications of different types of industrially
important materials and their maintenance./ faf¥a YR &t sieifiie 0 I Ayl qmfat
BI rgyrRuma, fafafor 3R Sy 3R 39 AT &1 faf¥d &= |

C04 : Explain the applications of spectral and analytical techniques in qualitative and

quantitative analyses./ T[0T 3R AT fazayor § quidHig 3R fAzdwoners deoie! &

SIYRINT 1 FHAHT / H AT |
CO5 : Relate the Ethics behind applying Chemical Methods in Industries and day-to-day use./
T & YA fafda ) any e iR fA-ufafed & Suaim & 1 &1 Afadsdr & augm

Pre-requisite: Knowledge of basics of Chemistry studied in Class X1 and XII./ @&TaRgd 3R
IRed! T 3T T U XA a3 &t gd a1l &1 9|

Course Objectives: This course aims at imparting knowledge of the subject to the students for
making them understand the role of chemistry in the field of engineering. The focus is on
developing capabilities of students to use various analytical techniques, their applications in
characterization of various materials used in different fields of engineering. / UTea®H & I U
TG H BT I5T B! B SOM-1A1TT & &F T WA 197 &1 YfHdT Tag- & e favg &1 I UgH a3 § |
U&dshd &1 By fafid fadvuas® daa-iiel, 39d U & START &3 & [T SHl P &aarsi i
faw T S quT Soifafin & fafte &t & Iuant &1 o arelt fafire Irafal & deror ol & Tem &= |

Contents(UT3 |THH):

UNIT I- Basics of Chemistry (ayd I8+ fas71)
(a) Organic Chemistry: Concept of Hybridization, Configuration (including R/S and E/Z
nomenclature of isomers) and Conformation (Newman and Sawhorse Projection Formulae,



with nomenclature) / BT IQTA AT THR0T o1 GO, fa=amg (Mg & R/S
3R E/Z TR0 Afgd) SR AT ((GH 3R Alghd ToiaRM HIyar ATHe0l & 1Y) |

(b) Physical Chemistry: Rate Law, Molecularity and Order of Reaction, First Order Kinetics. /
Wifae = fagm: Y o siftasmdr $iR siflifora &t wife, gy wife i |

(c) Inorganic Chemistry: Theories of Chemical Bonding (VBT and MOT). | PTHfD
T O IR dvE & Rigid (@aioremdr s Rigid sik siftass s Rigid) |

(d) Green Chemistry: An overview. / 8Ra 31+ fagH: U& siadid

UNIT Il Water (SlcT )

Water: Source, Types of impurities and their effects, Hardness, its expression and
determination, Boiler troubles and their causes, Analyses and treatment of water for
industrial and domestic purposes, Alkalinity and its determination, IS Specifications for
Water, Methods for disposal of wastewater. / SId ¥id: 3IfGdl & TSR 3R 3% UM,
FHARAT, 3B Hfaafad sk U, SgeR &t A iR 396 HRUI, e 3R WG
el & U I FT AW SR IUAR, &Rl ok sH&T MyRu, §@ & g 1s
fafRryans, srafdy o & Frue™ & adid|

UNIT I

(a) Lubricants: Types of lubricants and principles of lubrications, properties (test) of
lubricants, greases, graphite, cooling liquids and cutting fluids and their applications.,
Ethics code and Ethics management in the oil and lubricant industries. | AEP: WEh &
TR 3R e & Ugid, Tgdp, WY, IBEe, 8T 1 a1 R Uerd 3R Pled a1 IR
geref & 0T (Uieron) 3R I VAN, A R WP I | Hif 3R Hifa ydeA|

(b) Corrosion: Principle of corrosion, types of corrosion, factors affecting (FOUR) and
methods of protection (FOUR: Proper designing, use of inhibitors, use of pure metal, use of
alloys). Ethics for corrosion prevention. / T&RUT: H&RU &1 Rigide Y&RU & UHR,
qUIfad A 9T HR® [@R) AR JRe &1 fAftar-@R: Ifad fSems, sraxtus! &1 Iuam,
< YT BT SUANT, 7 eargsii BT IUANT) | WERUT AHUTH & AT TS HIS (ethic code) |

UNIT IV
Materials Chemistry (aerd uma= fagm)

(a) Polymers and Polymerization: Introduction, Classification, Types, mechanism, methods
of polymerization. Structure-propertyRelationships, compounding, general applications of
polymer materials of industrial importance (Nylon66, Kevlar, PVC, Polytetra fluoroethylene
(PTFE) or Teflon, Polystyrene). Concept of Biodegradable polymers, Environmental
regulations for polymer based packaging materials. / UIferR 3fiR UTferRTSOIRMA:
uftTg, aiffeRur, TR, fearafy, diefimgeRe @t faftdl WReiu 96y, gae,
MfF W@ & UM Ut & W SUEN A™A 66, $adR, PVC,
UiefieeTrgeiRIufye Auws) a1 2uei-, tieiersia) | TRifsdSad difemR & sy,
giferR senfyd AT ARl & forg wafavor A

(b) Nanomaterials: Introduction, synthesis, properties, nano-structured materials and their
applications. Introduction to Smart materials and their applications. /A uerd:: ufvem,
GEAwor, 707, AR ggrd 3R I sy W yerd o1 uRer iR 3% U

UNIT V




Spectroscopic Techniques and Applications: Introduction to Spectroscopy, Principal,
Instrumentation and Applications of UV and IR. Introduction to Chromatographic

Techniques (Column), Use of non destructive method. / TWaRER®BINE dHIP 3R
AN WS & uRey, Rigid, WRET (UV) 8RR 3fRad (IR) WaReRBIUT &
R 3R VAN BB da-iih] &I ORI diaH), 3Mfam=Rt (non-destructive)
R 1 SwET

Assessment (Theory): Attendance, class test, class assignments and end semester theory exam.

qeaied (Rigia): $em Iuffa, gfe e mer srmeHe iR sifan I Rigia udten
Books & References Recommended(élﬂﬂﬁ?r W QH' Wﬂ-f):

Text Books (UT&Y Yddr)

1. Palanna O.G, Engineering Chemistry, 2" Edition, Publisher : Mc Graw Hill, New Delhi /
g 3 S., Sofifraft SR, gaRT S, UshTies: B 1 fid, 3 foet
2. DaraS.S. Englneerlng Chemistry, New Edition, Publisher S. Chand and company. / QRRT

TH.UH,, SO HIA, 791 GWhRUl, FbIRIh:TH. G UBIRH
3. P.S. Kalsi, Stereochemlstry Conformation and Mechanism, 4™ Edition, Publisher: New

Age International Publisher / 11.T9. Farell, EiRalsoRe: PTHRATA U DbfisH, Sl

TIDHUT, YhIRD: g Ul saﬁﬁl:ﬁl
4. PC Jain and M Jain, Engineering Chemistry, 15" Edition, Dhanpat Rai publishing Co./ Gt

S 3R T oF, SR PR, 1501 THRU, YHTAH: 00 I YHIRA HU]
Reference Books (HgH J&i®)

1. Dietrich Braun, Harald Cherdron, Matthias Rehahn, Helmut Ritter, Brigitte Voit,
Polymer Synthesis: Theory and Practice: Fundamentals, Methods, Experiments, 5 Edition,
Publisher: Springer.

2. f3fe s, B daxgH, Afarg X, gege e, f3fiie dige, oiferr deavor: figid 8k
T IR a1, %, TN, Uidat SR, UeTRId: fRAR|

3. Ambasta B.K., Chemistry for Engineers, 5" Edition, Publisher : University Science Press /

&narwaﬁ.%ﬁ.,wmﬁsrﬂwsvﬁﬁnﬁ, Uiaat TR0, UHIRIG: giHaric! e O

CH10652: CHEMISTRY Laboratory

Chemistry laboratory Outcomes (LOs):



For Laboratory Course: This laboratory course will illustrate the principles of chemistry relevant to
the study of science and engineering. The students will learn to:

LO1

LO2

LO3

LO4

LOS

10.
11.

12.

Develop abilities to perform various types of qualitative and quantitative analyses. /
fafirst TR & U 3R AT fa=e o] - &1 &l fae Rid &= |

Determine properties of lubricants and oil samples. / @& 3R dd & AT & 01 Affd
DA |

Analyse water samples for in terms of hardness, chloride content, alkalinity and other
dissolved/undissolved impurities./ H3RdT, FIRTSS , &R 3R =7 Ga-=idl/Srga-=ia
IfSat & e o Uit & A T faweror 3 |

Ability to understand, explain and use instrumental techniques for elucidating properties
of lubricants oil samples ,chemical materials etc. / &8 Iad da & T, 3R IS
Tardf 311 & T[0T B T B o [T SUBRUN § dd-i1dh BT STATT DR B! &HAT Bl fAdbfad BT |
Follow standeadrd laboratory practices during performance. / YA & R HF&
TAITRITE TR 61 Ul AT |

Group A

Engineernig exepriments(gﬁﬁﬁuﬁﬂ IRﬂ"T)

Determination of the viscosity of lubrication oil by Redwood Visco-meter no.1 (at five
different temperatures) / Y843 fapiHfiex HaR 1 gRT Wed dd &1 faufadrge &1 FuRor &1 (
U 3T 3T dgHE WR) |

Determination of flash point of given oil by Abel’s apparatus / Tdd USRI gRT f&U T dd &
T fig o1 FRuRor s

Determination of percentage of moisture in a coal sample/ ®ad & 07 & 74 & Ufa=id &1
RO BT

Determination of Steam Emulsification number (SEN) of a given lubricating oil sample /
el U 7Y faTs arel dd & T Bt U TSGRl -1 (SEN) &1 R
Determination of Total Solids in a water sample / 9 & T3 & gd §U $d 319 Yarf &1
eRor

Determination of flash point of given oil by Pensky Martin’s apparatus / U=} HIfé IR
R fou MU 99 & v foig &1 Ryl R

Determination of the viscosity of lubrication oil by Redwood Viscometer no.2 (at five
different temperatures) Y$4s fawbiHlcy AaR 2 gRT He dd &t fufiurge &1 RuRo &A1 (ui=
3{TAT 3T ATHH W) |

Determination of Aniline Point of a given oil sample/ farsit faU 7T aat & T3 & TfeF foig &1
eRor w1

Determination of Drop Point of a given semi-solid lubricant / f&<ft 3T 7T el a1 Wed & ia
Uige &1 MR &A1

Determination of acid value of an oil sample / 9@ & T3 & 3 A &1 4R 1|

To study the chemical oscillations (lodine Clock reaction) / IS Al &1 AT HIAT
(3MASH adid fdfehan) |

Potentiometric estimation of Ferrous Ammonium Sulphate using standard Potassium
Dichromate Solution/ IH® UIcRIAH SRPIHC faedd &1 IUART B By SHIIH Hehe ol
UIeRAMH STAM STl



13. Determination of the partition coefficient of a substance between two immiscible liquids./ &

ifhyofig gaf & o9 foelt uard & faureH Tunie &1 R

14. Synthesis of polymer and nanomaterials / UiferR 3R A HRTd HT TLATOT TN

15. Verification of Beer-Lambert’s law by visible spectroscopy/ T0HM Wae b IUT gRT dlaR e
| &1 JAU|

Group B

Volumetric exepriments (an“quﬁmﬂTr)

1. Determination of hardness of water sample by EDTA method / EDTA faf¥f gR1 o1 &

T $ HARAT BT YR

2. Determination of carbonates, bicarbonates and total alkalinity of a water sample/ =t &
T H FEHC / B R T eREar &1 fFHyRo

3. Determination of percentage purity of iron alloy by internal indicator method/ et &
HKIRTSS Bt AET BT iy

4. Determination of percentage purity of iron alloy by external indicator method / sT&l

I faf grR1 ag Mrgerg &t ufowa Yt &1 FuRon
5. Determination of chloride content of water /3faR® o fafY gRT g Myerg o1 ufawra
IS &1 R

Text Book

1. A Textbook of Quantitative Inorganic Analysis. Al Vogel, 3rd Edition, Longmans, London.
| AETHS SHPTa-D [GRAT DI UTGAYdD, 3 anld, dRRT TIBRUI, ANTH, A S |

2. A Textbook On Experiments And Calculations In Engineering Chemistry, SS Dara, g
Edition, S. Chand Publisher/ SSfHafaT Tamem fagm & v oiR Tomsh R T
UTaY%d, THUY gRT, A& W0, T d ThIew |

Reference book

1. Vogel’s Text Book of Quantitative Analysis, Ed. GH Jeffery, J Bassett, J. Mendham and RC
Denny, 5™ Edition, Longmans, London/ aid &1 AETH® fa=eiy0l &1 U16d g, TS,
SiTd S, of 9T, . Heur SR SR S+, ulerdl Twevur, A==y, dad

*khkhkhkk



SGS Institute of Technology and Science Indore NEW
Department of Chemistry

TR g v, v s ey, Mefre) vd g 9w, $8R

Course Code/ | Lecture /week Credits/ 3{Tdhcl- Maximum marks/ 3fUHaH 3P
fowg dod RS /TS

L T P L T P Cw End SW End Total
Sem
CH XXXXX 3 - - 3 - - 30 70 - - 100
CH10652 - - 2 - - 1 - - 20 30 50

Course Outcomes (COs) (UTEUHH TRUMH )

Course outcomes are the statements of what a student should know, understand and/or be able to
demonstrate after completion of a course. / UTaUshH & URUMH I §dTd & & Th S HI 1 ],
U 3R/ G ART UIsashd I 8H & a1 UefRid w3 o gem |

The course will enable student to:/ g UTodshH BT 3 H&H dA1E

Co1 : Apply Specifications, testing and treatment of water for industrial and domestic use. /
SN SR TR FTANT o urht 1 FARTE s, iern $fiR SUAR BT ARLH=A |

CO2 : Explain and compute different types of classical and alternative fuels./ faltd UBR &
URURS 3R dHUD SU-T BT AR 3R TUFT & |

co3 : lllustrate Concepts, manufacturing and applications of different types of industrially
important materials and their maintenance./ faf¥a YR &t sieifiies ©u I Ayl qmfat
DI rgyrRuma, fafyafor 3R Sy 3R I @ & faf¥d &= |

C04 : Explain the applications of spectral and analytical techniques in qualitative and

quantitative analyses./ T[0T 3R AT fazayor & quidHig 3R fazdvoners deoiie! &

ST DI IS/ TF BT |
CO5 : Relate the Ethics behind applying Chemical Methods in Industries and day-to-day use./
I B XA fafrt &) an dRe ol for-ufafes & Suai & ties ot Afadwmdl & ademT

Pre-requisite: Knowledge of basics of Chemistry studied in Class X and XII./ @&TRgd 3R
IRed! T e T U XA a3 &1 gd a1l &1 9|

Course Objectives: This course aims at imparting knowledge of the subject to the students for
making them understand the role of chemistry in the field of engineering. The focus is on
developing capabilities of students to use various analytical techniques, their applications in
characterization of various materials used in different fields of engineering. / UTea®H & I U
UTGshH 1 34 B! DI SollaRTT & &5 T T g & YT T & o fawg &1 99 UeH &1 5 |
U&dshd &1 B fafid faRdvouTa® dd-iiel, 3Hdb VAN &1 SUANT B & (o1 SEI B &HASM
o w1 quT Soifafe & fafte &t & IuanT & o arelt fafid Iafat & deror quie & Jem s |



Contents (4Té H‘I’H’iﬁ):

UNIT I
Water

UNIT I

(&)

Water: Source, Types of impurities and their effects, Hardness, its expression and
determination, Boiler troubles and their causes, Analyses and treatment of water for
industrial and domestic purposes, Alkalinity and its determination, IS Specifications for
Water, Methods for disposal of wastewater. / SId Hid: 3RSl & YDHR 3R Id UHE,
FHoRdl, TP AT R YR, ITR BT THRAY 3R I8 SR, S 3R W,
el & U I FT fAxdwor SR SUAR, &Rl ok $H&T MuRu, @ & g 1s
fafRryans, srafde o & fFrue™ & adid|

Green Chemistry: An overview. / gRd 814 fag=: T s@die-

Fuel and Combustion( ¢ 3R &g UR=m)

UNIT

(©)

Fuels and Combustion Introduction: Definition, Classification, Characteristics of a good
fuel, Calorific Values, Gross & Net calorific value. Solid Fuels- Determination of calorific
value by Bomb Calorimeter, Theoretical calculation of calorific value by Dulong’s method,
Classification of Coal, Proximate and Ultimate analysis of coal, Numerical problems. Liquid
FuelsPetroleum; mining, refining and composition Gaseous Fuels-Chemistry of Natural gas,
LPG, CNG, Alternative Fuels- Overview of Bio-diesel, Hydrogen, Ethanol, Sustainable
aviation fuel./

2S¢ 3R g8 U= gy, aifenvur, Tep 31 Se ot ATy, et 7, Yebel 3R T
FAR A | 3N Se:TH HaRIHICR gRT FaRt AF &1 AU, gai fafd gri et aa &t &
S U, HIgA BT FHU, BRI o1 Fdhedd R sifaw fazayur, Teards T | a)d
SeFUCIorgH; W, TN 3R T Se Pt TRAAT : Widpfads 719, Terdton, Hia-oll, dhfeud ¢
T BT - Sa-SIold, BT S Ior, ST, od faHHH S8+ BT fadidp |

i

Lubricants: Introduction, Types of lubricants (Liquid, Semi solid and Solid), principles of
lubrications, properties (test) of lubricants, cooling liquids and cutting fluids and their
applications., Ethics code and Ethics management in the oil and lubricant industries. /
WEP: Wed BT UNTY, Wgd & PR (R, 33 3R 319) 3R Jg1 & Rigid, V5,
33T HRA A R gy SR Fled I oRal gerd & T[0T (UR1e0n) 3R S ST, dd
AR Fgw I F AAifa ok Hifg wdem|

Corrosion: Introduction, Principle of corrosion, types of corrosion, factors affecting and methods of
protection (Proper designing, use of inhibitors, use of pure metal, use of alloys). Ethics for
corrosion prevention. / H&RUN: H&RU &1 GRT, RO & Rigid &R & TR,
JUIfAd A 910 HRE 3R JR&M B fAfai-Sfea fesmsf, sraRivs! &1 IuanT, g o1g
BT I9ANT, Ty arqgaft o1 ITANT) | HERUT JABUTH & T TS HIS(ethic code) |




UNIT IV

Materials Chemistry (uer Iuma= fagm)
(a)Polymers and Polymerization: Introduction, Classification, Types, methods of

polymerization, mechanisms, Structure-property relationships, general applications of
polymer materials of industrial importance (Nylon66, Kevlar, PVC, Polytetra fluoroethylene
(PTFE) or Teflon, Polystyrene). Concept of Biodegradable polymers and their applications,
Environmental regulations for polymer based packaging materials. / GTferdR 3R
TIferRTESIRM: URTY, TR, TSR, NAHRISoRM &1 fafddl, fhafafdy | Samrgo
ey, aIoH, e e & UfenR Uerdl & IR VAN ArE 66, HAAR, PVC,
OiciieTRISMRITYH HIETuwhs) a1 <R, Uleie3ie) | SRIfSUead UiftiR &1 Gy,
Id SIANT Ui R smuta dasforT Il & e wataror A

(b) Nanomaterials: Introduction, synthesis, properties, nano-structured materials and their
applications. Introduction to Smart materials and their applications. /A uerd:: i,

Gyl T, A NIRRT gerd ek 3% Syt Wré uerd &1 uRey SR 3% U

UNIT V

Spectroscopic Techniques and Applications: Introduction to Spectroscopy, Principal,
Instrumentation and Applications of UV, IR and Atomic absorption spectroscopy(AAS),
Introduction to Chromatographic Techniques (Column, paper, TLC), Advances in non-
destructive methods and their unique applications. / TWaER®IUS qH-IH T
SUANT: Wb &1 e, Rigid, WRISTHT (UV) 3aRad (IR) 3R TRHTY] SE=iyol
WecRpIdl (TUTH) WercRepIdl & STEHRM 3R SFIYANT| SHIACTITE debriich] bl TRy
pied , dIgerdl, TwR

R-fERIERY (non-destructive) faf¥r & wmfa, &R 9% SFS SrIwAmT

Assessment (Theory): Attendance, class test, class assignments and end semester theory exam.
qeaie (Risia): e IufRfd, gfie ¢ ®e srmsTae SR sifaw dawer Rigia wian
Books & References Recommended(\’tlﬁ&'iﬁl?[ W Td agH):

Text Books (UT&d E’\‘?Ia?)

1.

2.

Palanna O.G, Engineering Chemistry, 2" Edition, Publisher : Mc Graw Hill, New Delhi /
T 3oh., SSRaRT SRR, TERT GBI, U TId: B U1 3, 718 el

Dara S.S.,Engineering Chemlstry, New Edition, Publisher S. Chand and company. / QRRT
Y., sﬁﬂﬁnﬁnw T YU, YDIRIh: T, dc UhIRH

P.S. Kalsi, Stereochemistry: Conformation and Mechanism, 4™ Edition, Publisher: New

Age International Publisher / 01.29. S, EiRals e PTHRATA U pfisH, Sl

WEH, YbTP: Y TSl SR
PC Jain and M Jain, Engineering Chemistry, 15™ Edition, Dhanpat Rai publishing Co./ Uit

S 3R T o, SR PHIRGT, 1501 TR, UHIRS: Y-Ud I UHRM B
S. Chandra, Engineering Chemistry, NavBharat Publication, Merrut/ T. TgT, SOl =TT
PHIERCT, TTURT UHIRH, TS



Reference Books (HegH J&I®)
1. Dietrich Braun, Harald Cherdron, Matthias Rehahn, Helmut Ritter , Brigitte Voit,

Polymer Synthe5|s Theory and Practice: Fundamentals Methods, Experiments, 5™ Edition,

Publisher: Springer.
2. fefea i, Bres =g, AT Yo, gwe Rey, fSffie dige, diferr deaivor: Rigid ok

3: §faTdl &1, d¥lds, TRNT, Uidal W], UdbRie; fBiR|
3. Ambasta B.K., Chemlstry for Englneers 5™ Edition, Publisher : University Science Press /

ST 1.3, I A9H BR SN, Uiadl AHR0T, UHIRID: gHaRic! aey
R




DEPARTMENT OF APPLIED CHEMISTRY
SHRI G S INSTITUTE OF TECHNOLOGY AND SCIENCE

Bridge Course-(Chemistry) FOR Higher secondary, Diploma, BSc. , B.Tech | -lll Yr All Branches
Duration: 6 Weeks (4 Hrs/Week, Hybrid mode)

Medium - Hindi and English

Period/week Credits Maximum Marks
T P T T P T SW End Sem
1 2 1 1 - 50 50

Course Objectives:

e |dentification of chemical compounds.

e To handle various lab instruments.

e To prepare solution of desired concentration.

e To co-relate fundamentals/basics in real world.

e |dentify various glass-wares.

e Adjustment in college atmosphere and able to work in team.

e To get introductory knowledge of analytical instruments

e To trend young minds as per industries and analytical laboratory requirements.

Course Outcomes:
At the end of course, Students will able to

e Use various lab equipment’s and glass-wares.

e Work in team and adjust in new atmosphere

e Understand industrial applications of various compounds
e Learn basics of analytical chemistry

Evaluation Pattern-

o  Weekly group discussion, poster preparation, Quiz and activity etc.
e MCQtest at the end of the course (50 marks, 1 Hrs duration)

References-

Chemistry by Raymond & Chang (Tata Mc-grow Hill Pub.)

Vogels analytical chemistry (Organic and Inorganic)

Pandey O.P. & Bajpai D.N. & Giri S. Practical Chemistry, S. Chand Publishing
Practical Organic Chemistry, O P Agrawal, Krishna Publishing

Advanced practical physical chemistry, J. B. Yadav, Krishna

o Uk wnN P

Practical Inorganic Chemistry, Gurdeep raj, Krishna Publishing



Sr. No. | Title of Activity

1 A Visit to chemistry Laboratory

2 Identification of equipments/glass-wares of chemistry laboratory

3 Identification of elements in organic compounds

4 Crystallization/ sublimation methods for purification

5 Preparation of standard solution and its standardization.

6 Measurement of pH by pH-meter

7 Measurement of hardness of water by EDTA method. (complexometric titration)

8 Measurement of alkalinity of water. (Acid-base titration)

9 Identification of metals in alloys

10 Paper/ Column Chromatography method

11 Preparation of phenol-formaldehyde resin

12 Preparation of liquid disinfectants and toilet cleaner

13 Study of an electrochemical cell

14 Testing of bleaching powder

15 Testing of Alum

16 Introduction to analytical instruments: (IR- spectrometer, UV- spectrophotometer, AAS)
List of chemicals

Note: Students may perform any 10 activities.




Syllabus

M.Sc. Applied Chemistry
( Semester I to IV )

Department of Chemistry
Shri G S. Institute of Technology and Science, Indore (MP)




Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

Programme Outcomes (POs) for MSc Applied Chemistry

PO1

Critical Thinking: Inculcate critical thinking to carry out scientific investigation
objectively. Formulate coherent arguments; critically evaluate practices, policies
& theories by following scientific approach to knowledge development. Critically
evaluate ideas, evidence and experiences from an open-minded & reasoned per-
spective.

PO2

Knowledge Skill: Equip the student with skills to analyse problems, formulate a
hypothesis, evaluate and validate results, and draw reasonable conclusions thereof.
Capacity to extrapolate from what one has learned and apply their competencies
to solve different kinds of non-familiar problems, rather than replicate curriculum
content knowledge.

PO3

Scientific Communication Skills: Imbibe effective scientific & / or technical
communication in both oral & writing. Ability to show the importance of the
subject as precursor to various scientific developments since the beginning of the
civilization.

PO4

Ethics: Continue to acquire relevant knowledge and skills appropriate to profes-
sional activities and demonstrate highest standards of ethical issues in the subject
concerned. Ability to identify unethical behaviour such as fabrication, falsification
or misrepresentation of data and adoptive objective, unbiased and truthful actions
in all aspects.

PO5

Enlightened Citizenship: Create awareness to become an enlightened citizen
with commitment to deliver one’s responsibilities within the scope of bestowed
rights and privileges

PO6

Analytical Reasoning: Ability to evaluate the reliability and relevance of ev-
idence; identify logical flaws and holes in the arguments of others; analyse and
synthesise data from a variety of sources; draw valid conclusions and support
them with evidence and examples, and addressing opposing viewpoints.

PO7

Multicultural Competence: Development of a set of competencies in order
to enhance and promote the growth of multicultural sensitivity within universi-
ties. Integrating multicultural awareness such as race, gender, physical ability,
age, income and other social variables, and by creating an environment that is,
“welcoming for all students”.

PO8

Lifelong Learning: Ability to think, acquire knowledge and skills through logical
reasoning and to inculcate the habit of self-learning throughout life, through self-
paced and self- directed learning aimed at personal development, and adapting to
changing academic demands of work place through knowledge/ skill development /
reskilling.

PO9

Leadership Qualities: Capability for mapping out the tasks of a team or an
organization, and setting direction, formulating an inspiring vision, building a
team who can help achieve the vision, motivating and inspiring team members to
engage with that vision, and using management skills to guide people to the right
destination in a smooth and efficient way.

PO1

Research Skills: Prepare students for pursuing research or careers in industry in
concerned subject and allied fields. Capability to use appropriate software to solve
various problems and to apply programming concepts of C, Python/FORTRAN
to various scientific investigations, problem solving and interpretation.

From: BOS, Chemistry To: Academic Council




Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

Programme Specific Outcomes (PSOs)

Programme specific outcomes pertain to exploration of knowledge of
chemistry with related disciplines. A student of Applied Chemistry after
acquiring Master of Science degree will be able to:

PSO-1 Accelerate thinking skills with the sound objective of problem solving
at the forefront, on the basis of exposure to the curriculum based
knowledge of Applied chemistry.

PSO-2 Explore global level research opportunities for doctoral and
post-doctoral studies.

PSO-3 Avail the benefit of enormous job avenues in different domains such as
— academics, pharmaceutical industries, analytical laboratories,
scientific organizations, entrepreneurship, administrative positions etc.

PSO-4 Display their true potential and get appropriate endorsement through
qualifying NET /GATE/SET /State Civil Services and other
competitive examinations.

PSO-5 Avail the opportunity to explore the knowledge of Applied Chemistry
specially of Drug and Fine Chemicals, in particular knowledge and
applications of synthetic methods and analytical techniques with
specific orientation towards academia and industries .

From: BOS, Chemistry To: Academic Council
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M.Sc. Applied Chemistry

Semester [

Department of Chemistry
Shri G S. Institute of Technology and Science, Indore (MP)




Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

CH 91105: PHYSICAL CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T | P | Tu | Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- - 30 70 - - 100

Pre-requisite: Nil

Course Objectives: This course covers the basic principles of physical
chemistry which are fundamental to the understanding of physical and
chemical processes. The students will acquire knowledge of:

e Symmetry elements, various operations, points groups and applications

e Rate equations and theories related to chemical kinetics and the
mechanisms for the same

e Different laws of thermodynamics and various concepts of
electro-chemistry

e Crystals, their structure, defects and the applications

e Various phenomena occurring at the surface of molecules/substrates

Course Outcomes: By the end of the course student will be able to:
CO1: Apply the symmetry elements and point group for molecule.

CO2: Comprehend fundamental knowledge in chemical kinetics with basics
of order, molecularity and temperature effect.

COa3: Interpret the Concept of adsorption, isotherms and laws of
thermodynamics.

CO4: Enrich various concepts of electrochemistry and solid state chemistry
CO5: Solve the problem attribute to thermodynamics and electrochemistry

Course Contents: Theory-
UNIT I
Symmetry and Group Theory

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

Symmetry elements, Symmetry operations, Mathematical group, Classes,
Subgroup, Multiplication Table, Symmetry Transformations, point groups,
applications.

UNIT II

Chemical Kinetics and mechanisms of chemical reactions

Rate equation, rate constant, order and molecularity of various reactions,
factors affecting rate of a reaction, methods of determining order of a
reaction, mechanism of various reactions, Theories of reaction rates,
Evaluation of thermodynamic parameters, Reactions in solutions and
reactions in flow systems, Kinetics of fast reactions. Flow methods, pulse
methods. Introduction to molecular reactions, dynamics, applications.

UNIT III

Surface chemistry

Concept of adsorption, Langmuir and Freundlich theories for adsorption,
Gibbs adsorption isotherm, multilinear adsorption- B.E.T theory, surface
active agents, classification, micellization and Critical Micell Concentration
(CMC), Factors affecting CMC, Solubilization, types of micelles and
applications of adsorbent and micelles.

UNIT IV

(a) Electro chemistry

Introduction, electrode potential, chemical and concentration cell, EMF, its
applications and measurements, Ion selective electrodes, sensors.

(b) Solid State Chemistry

Crystals, Laws of Symmetry: Miller and Wise indices, Crystal lattices,
Crystals and X-rays, XRay spectroscopy, Crystal Structure. Defects in
stoichiometric & non-stoichiometric crystals, applications.

UNIT V

Thermodynamics

First and Second laws of thermodynamics, derivations based upon them.
Reversible and irreversible processes, Gibbs-Helmholtz equation and its
various applications. Molecular dynamics, Statistical thermodynamics-
Maxwell-Boltzmann, Fermi-Dirac and Monte-Carlo.

ASSESSMENT:
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e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.
Books & References Recommended:

Text Books Recommended:

1. Gurdeep Raj, Advanced Physical Chemistry (Goel Publishing).

2. Kapoor K.L., A Text book of Physical Chemistry, Vol-I, Vol-II
(McGraw Hill publishers).

Reference Books:
1. Bajpai D.N., Advanced Physical Chemistry (S. Chand Publishing).

2. Rastogi R.P. & Mishra R.R., An Introduction to Chemical
Thermodynamics (Vikas Publishing House Pvt. Ltd.).

3. Chandra A.K., Introduction to Quantum Chemistry (McGraw Hill
publishers).

4. Glasstone S., Thermodynamics for Chemist (East-West Press Pvt.
Ltd.).

5. Glasstone S., Text Book of Physical Chemistry (D. Van-Nostrand
Company).

6. Levine A., Text book of Physical Chemistry , (McGraw Hill publishers)
Journals:

1. Catalysts and Catalysed Reactions

2. Journal of Physical Chemistry C

3. Journal of Chemical Thermodynamics
4. Progress in Solid State Chemistry
5

. Journal of Chemical Thermodynamics
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M.Sc. Applied Chemistry
Semester-1I
CH 91106: INORGANIC CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
4 4 CW | End Sem | SW | End Sem

- - - - - - 30 |70 - - 100

Pre-requisite: Nil

Course Objectives:The objective of this course is to develop an
understanding of structure, bonding and reaction mechanisms in inorganic
compounds focusing on coordination chemistry. The course will stimulate
interest of students in following areas:

e (Classical and wave mechanical approach to chemical bonding
e Concepts of acid-bases
e Coordination chemistry
e Chemistry of trans-uranium elements
Course Outcomes: By the end of the course student will be able to:

CO1: Explain the concept of bond formation, types of bond, structure of
complexes etc.

CO2: Illustrate the bonding in Hydrides and metal Carbonyls.
CO3: Predict working with non-aqueous solvents.
CO4: Recall the theories of coordination chemistry and stereochemistry.

CO5: Explain the properties and applications of inner transition element
and nano chemistry.

Course Contents: Theory-

UNIT I

Chemical Bonding:

(a) Classical approach: Earlier theories and Modern concepts, Fajan’s rules.
(b) Wave Mechanical concept: Valence bond and Molecular orbital theory,
VSEPR theory, Metallic bond, Band gap theory.
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UNIT II

Types, Bonding , Classification, methods of preparation, chemical
properties and applications of the following: Hydrides and metal
Carbonyls, Organometallics in Homogeneous Catalysis

UNIT III

(a) Modern concept of acids and bases.

(b) Reaction in non-aqueous solvents, viz. liquid ammonia, sulphur dioxide
and hydrofluoric acid.

UNIT 1V

Coordination chemistry

Coordination compounds and their theories, structure of complexes,
Chelation, Stability constants and their determination, Application of
complexes. stereo chemistry & reaction mechanism, Introduction to
Bioinorganic chemistry.

UNIT V
(a) Inner Transition Elements: Spectral and Magnetic Properties.
(b)Nano chemistry: elementary idea and its applications.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.
Books & References Recommended:

Text Books Recommended:

1. Prakesh S., Tuli G.D., Basu S.K. and Madan R.D., Advanced
Inorganic Chemistry Vol.- I & II (S.Chand)

2. Gurdeep Raj, Advanced Inorganic Chemistry (Goel Publishing)

Reference Books:

1. Moeller T., Inorganic Chemistry.(John Wiley & Sons)
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2. Gilreath ES, Fundamental Concepts of Inorganic Chemistry
(Mc-Graw- Hill).

3. Atkin P., Inorganic Chemistry (Oxford press).

4. Huheey JE, Keiter EA, Kieter RL, Medhi OK, Inorganic chemistry
(Pearson Publishing)

5. Satya Prakash, Advanced Chemistry of Rare Elements (S. Chand).

6. Bhattacharaya PK, Bioinorganic Chemistry, PHI Learning.
Journals:

1. Bio organic & Medicinal Chemistry,Journal - Elsevier

2. Inorganic Chemistry, ACS Publications

3. Journal of Coordination Chemistry,Taylor and Francis

4. Synthesis and Reactivity in Inorganic, Metal-Organic and Nano-Metal
Chemistry, Tylor and Francis

5. Rare Metals, Springer
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M.Sc. Applied Chemistry
Semester-1I
CH 91107: ANALYTICAL CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- [30 |70 - - 100

Pre-requisite: Nil

Course Objectives:This course covers the fundamental concepts of
various analytical techniques used with a view to understand the principles,
instrumentation and application. The student will acquire knowledge of:

e Organic reagents used in analysis

e Techniques like colorimetry, polarimetry, conductometry, pH metry and
polarography, thermogravimetric analysis, differential thermal analysis
and flame photometry

e Chromatographic and membrane separation techniques

e Application of optical rotatory dispersion (ORD) and circular
dichroism (CD) for quantitative analysis of organic molecules

Course Outcomes: By the end of the course student will be able to:

CO1: Develop qualitative and quantitative skills needed in application of
analytical chemistry.

CO2: Recall fundamental principles of colorimetry , polarimetry, and
polarography.

CO3: Evaluate the spectral properties of instruments such as UV-Visible
Spectrometer, Colorimeter etc.

CO4: Recall principle and fundamentals of the various chromatographic
technique

CO5: Estimate ORD, CD, thermogravemetric and flame photometry
techniques for analysis of organic molecules.
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Course Contents: Theory-

UNIT I

Types of Analytical Techniques, Qualitative and Quantitative Analyses,
Data Analyses and Interpretations, Errors and Limits

UNIT II

(a) Fundamental Principles of Spectroscopy :

Electromagnetic radiation: Definition, wave properties and parameters,
electromagnetic spectrum, spectroscopic methods in each region, types of
spectra and interaction mechanisms.

(b) UV & Visible Spectroscopy

Types of absorption bands, empirical rules for predicting the onward
wave-length of absorption peaks. Visible spectrometry and its advantage
over colorimetry, instrumentation, sample handling as per industry
standard, Applications of UV-Visible spectroscopy.

UNIT III

Principle, instrumentation and applications of the following:
(a) Colorimetry

(b) Polarimetry

(¢) Conductometry

(d) pH metry

(e) Polarography

UNIT IV

Principle, separation techniques, chromatography column, paper, VPC, GC,
GLC HPLC, Ion-pair Chromatography, Electrophoresis. Membrane
separation techniques bio-separation.

UNIT V

(a) ORD and CD: Fundamental principles, measurements, cotton effect,
molecular amplitude, birefringence, refractive indices, application of ORD
and CD for quantitative analysis of organic molecules, Octant Rule, Halo
Ketone Rule.

(b) Principle, Instrumentation and applications of the following techniques:
Thermogravimetric analysis, Differential Thermal Analysis, Flame
Photometry
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ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.
Books & References Recommended:

Text Books Recommended:

1. Sharma, B.K. Instrumental methods of analysis (Krishna Prakashan
Media)

2. Willard, Merritt Dean & settle, Instrumental Methods of Chemical
Analysis (Van Nostrandor 7th Ed.)

Reference Books:

1. Shrivastav A.K., Jain P.C., Instrumental Approach to Chemical
Analysis (S. Chand & Company)

2. Ewing G.W., Instrumental Methods of Chemical Analysis (McGraw
_Hill)

3. Skoog D.A. and West DM, Fundamental of Analytical Chemistry
(Saunders College Publishing)

4. Sivashankar B., Bio separation, (PHI learning publishing)

5. Skoog DA, Holler F J, Crouch RS, Principles of Instrumental Analysis
(Brooks Cole; 6 edition)

6. Vogel A.L., Quantitative Chemical analysis (Longman Scientific and
Technical Publisher)

Journals:
1. Analytical and Bioanalytical Chemistry,Springer
2. Analytical Chemistry,ACS Publications

3. Journal of Solution Chemistry, Springer
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4. Inorganic, Physical, Theoretical and Analytical Chemistry,Indian
Journal of Chemistry

5. Journal of the Indian Chemical Society
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M.Sc. Applied Chemistry
Semester-1I
CH 91108: CHEMISTRY OF ENGINEERING MATERIALS

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- [30 |70 - - 100

Pre-requisite: Nil

Course Objectives: This course emphasizes the role of chemistry in the
field of engineering. The focus is on the characterization and application of
various materials in engineering. The course will enable student to

e Understand the implications of hard water in industry and its
treatment

e Understand the concept of corrosion and their protection

e Analyze the use of different types of composite, polymers, fuels,
lubricants, refractory, cement and mortar in industry.

e Consider the environmental aspects of industrial processes elements
Course Outcomes: By the end of the course student will be able to:

CO1: Apply Specifications, testing and treatment of water for industrial
and domestic use.

CO2: Recall the different types fuels used in combustion and illustrate the
combustion in the internal combustion engines.

COa3: Illustrate Concepts, manufacturing and applications of different
types of industrially important materials such as lubricants, refractory
and corrosion.

CO4: Categorize polymerization reactions with respect to mechanisms and
distinguishes differences of these reactions.

CO5: Enrich the knowledge on themes of biodiversity, natural resources,
pollution control & waste management.
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Course Contents: Theory-

UNIT 1

Water treatment

Source, Types of impurities and their effects, Hardness, its expression and
determination, Boiler troubles and their causes, treatment of water
industrial and domestic purposes, Alkalinity and its determination,
Numerical problems. Effect of impurities in water used in different
industries, eg. steam generation, textile industries, leather tanning, paper
etc. IS specifications for portable water.

UNIT II

Fuels

Classification, calorific value & its determination, analysis of solid fuel,
pulverized coal, carbonization of coal, criteria of metallurgical coke,
manufacture of coke. Petroleum distillation cracking, cracked and synthetic
gasoline, knocking, anti knocking compounds, power alcohol, Gaseous fuels-
natural gas, LPG, coal, gas, producer gas, water gas, carbureted water gas,
introduction to nuclear fuels, numerical problems based on combustion and
calorific value.

UNIT III

(a) Lubricants

Principles of lubrication, study of solid, semi solid, liquid and synthetic
lubricants, lubricating emulsions, properties and selection of lubricants.

(b) Corrosion Introduction, theories of corrosion, Factors affecting rate of
corrosion,protection against corrosion, types of corrosion, Ethics for
corrosion prevention and industrial practices to prevent corrosion.

UNIT IV

(a) Polymers Classification of polymers, types of polymerisation,
mechanisms, structure-property relationships, polymer materials of
industrial importance - plastics, rubbers and synthetic fibres.

(b) Cement & Mortars Portland cement, composition, specifications,
manufacture, setting, lime and mortars, testing of cement, cementing
materials and puzzolana cement (¢) Chemistry and manufacture of silicates,
porcelains and glasses
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UNIT V

(a) Environment and Pollution: Environment, pollution of atmosphere,
hydrosphere and lithosphere, process of its control. Chemistry for green
environment- basic concepts and significance

(b) Refractories : Classification, chemical composition, properties of
Acidic, Basic and Neutral refractories, testing of refractories, applications in
industries.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.

Books& References Recommended:
Text Books:

1. Palanna O.P., Engineering Chemistry(Mc Graw Hill)

2. Rajaram & Kuriacose, Chemistry in Engineering and Technology
Vol.-IT ( Mc Graw Hill.)

Reference Books:

1. D. Braun, Polymer Synthesis: Theory &
Practice:Fundamentals,Methods, Experiments (Springer).

2. De A.K., Environmental Chemistry (Pearson Education).

Ambasta B.K., Chemistry for Engineers( University Science Press).
Dara S.S., Engineering Chemistry (S. Chand publishing).

Agrawal C.V.,; Chemistry of Engineering Materials. (B.S. Publications)

SO A

Maheswaramma K.S., Engineering chemistry (Pearson Education)
Journals:

1. E-Polymers
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2. High Energy Chemistry
3. Journal of Fuel Chemistry and Technology
4. Corrosion science

5. Journal of ceramic processing research
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M.Sc. Applied Chemistry
Semester-1I
CH 91173: PHYSICAL CHEMISTRY AND MATERIALS LAB

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |8 |- -4 )- - - 40 | 60 100

Pre-requisite: Nil
Course Objectives:This course will illustrate the principles of chemistry
relevant to the study of science and engineering. The students will learn to:

e Determine properties of lubricants and oil samples
e Analyze water in terms of hardness, chloride content and alkalinity
Laboratory Outcomes: By the end of the course student will be able to:

LO1: Analyze experimentally about the partition coefficient, heat of
neutralization and Adsorption isotherm.

LO2: Evaluate Transition temperature, Velocity constant and Solubility
curve of compounds.

LO3: Determine flash point and viscosity of oil samples.

LO4: Evaluate Total solids in water sample and Percentage of moisture in
a coal sample.

LOb5: Estimate the hardness, chloride and alkalinity of water sample.
Course Contents: Practical-
List of Practical’s- Determination of the following:

1. Partition coefficient for Todine in CCly/H5O system.

2. Partition coefficient for Benzoic acid in Benzene/H,O system.

3. Heat of neutralization.

4. Adsorption isotherm for oxalic acid on activated charcoal
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© © N o o

10.
11.
12.
13.
14.

15.
16.

Solubility curve of Phenol/H;O system.

Transition temperature of Strontium Chloride.

Velocity constant of alkaline hydrolysis of ethyl acetate.
Flash point by Abel’s apparatus.

Flash point by Pensky Martin’s apparatus.

Redwood viscosity by viscometer no. 1

Redwood viscosity by viscometer no. 2

Total solids in water sample.

Percentage of moisture in a coal sample.

Total hardness of water sample by Ethylene di amine tetra acetic
acid(EDTA) method.

Carbonate, bicarbonate and total alkalinity of water sample.

Free chloride in water sample.

Assessment: Term end practical exam and Comprehensive viva-voice

Text Books:

1.
2.
3.

Practical engineering chemistry, S. S. dara , S chand Publishing
Advanced practical physical chemistry, J. B. Yadav , Krishna

Laboratory manual on engineering chemistry, S. K . Bhasin, Sudha
Rani, Dhanpat rai Pub.

Reference Books:

1.
2.

Practical Aspects of Chemical Engineering, Springer

Practical Physical Chemistry, Arthur A. Vernon, Sixth edition
(Findlay, Alexander)
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M.Sc. Applied Chemistry
Semester-1I
CH 91174: INORGANIC CHEMISTRY LAB.

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |8 |- -4 - - - 40 | 60 100

Pre-requisite: Nil
Course Objectives:This course will illustrate the principles of chemistry
related to inorganic chemistry. Students will learn :

e Quantitative analysis of radicals (anions and cations ) in various
inorganic mixture.

e Gravimetric sand volumetric analysis of alloys

e Preparation of inorganic double salts.

e Quantitative estimation of engineering material
Laboratory Outcomes: By the end of the course student will be able to:
LO1: Prepare how to prepare inorganic complexes in the laboratory.

LO2: Analyze qualitatively mixture of Inorganic salts containing seven
radicals.

LO3: Evaluate Gravimetric and volumetric analysis of alloys.
LO4: Prepare various inorganic complexes.
LO5: Analyze quantitatively limestone and cement.

Course Contents: List of Practical-

1. 1. Qualitative analysis of mixture of Inorganic salts containing seven
radicals out of the following:
Cations:

(a) PO**, Ag*, Hg*
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(b) Cu?t, B3t Hg*", As®™ Sv**, Sn**
(c) Fe*t, APPT, Cr3*

(d) Ni**,Co**, Zn*" Mn*"

(e) Ca*", Sr*"T, Ba**

(f)

Anions:

(a) CO3~,803, 5%, CH;COO~,NOy
(b) Cl=,Br=,17,NO5, SOy~

(c) PO}, BO;s, C,0%

Gravimetric and volumetric analysis of alloys for at least two metals
Preparation of Chrome Red

Preparation of Cuprammonium sulphate

Preparation of Mohr’s salt

Preparation of Potash Alum

NS ok

Preparation of Chrome Alum
8. Quantitative analysis of limestone and cement
Assessment : Term end practical exam and comprehensive viva-voice.
Text Books:
1. Practical Inorganic Chemistry, Gurdeep raj , Krishna Publishing
2. practical Inorganic chemistry, Shikh Gulati , CBS Publishing

3. Theoretical and Inorganic Chemistry ( Theory) & Volumetric
Analysis-II (Practical), Anu Gopianth , Vishal Publishing

Reference Books:

1. Practical Inorganic Chemistry: Preparations, Reactions and
Instrumental Methods.

2. Geoffrey Pass and Haydn Sutcliffe, Chapman and Hall Publishing
Vogel’s Qualitative Inorganic Analysis 5th Ed.
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M.Sc. Applied Chemistry
Semester-I1
CH 91205: ORGANIC CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- [30 |70 - - 100

Pre-requisite: Nil

Course Objectives: This course covers the fundamental aspects of organic
chemistry i.e. factors, effects, models, selectivity, conformation, and
stereochemistry of molecules. Emphasis is on gaining ability and
understanding of reagents, mechanisms, photochemistry and synthesis
through problem-based case-studies and tests. The course will enable
student to:

e Identify chiral center in the given organic compounds, define erythro,
threo, meso, diasteroisomers with suitable examples and find R/S
configuration in compounds.

e Conceptualize the structure and reactivity of organic molecules which
will help in understanding of the reaction mechanisms with emphasis
on some name reactions.

e Draw the various conformers of cyclic and acyclic molecules and
explain their stability

e Apply the disconnection approach to provide the retrosynthetic routes
for molecules.

e Rationalize the use of different reagents for target molecule synthesis
e Understand the importance of photochemistry and pericyclic reactions

Course Outcomes: By the end of the course student will be able to:

CO1: Apply the stereochemical implications and conformations analysis of
organic compounds
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CO2: Interpret and analyze reactions having different functionalities and
rearrangements.

CO3: Use the concept of Disconnection approach and asymmetric
synthesis.

CO4: Apply the use of modern reagent for various reactions.
CO5: Relate the concept of aromaticity and photochemistry.

Course Contents: Theory-

UNIT I

(a) Stereochemistry

Stereochemistry of carbon compounds, optical and geometrical isomerism,
isomerism of Diphenyls, Allenes and Spiranes

(b) Conformational Analysis

Theory and stability of cyclic and acyclic compounds: Ethane,Butane,
cyclopentane, Cyclohexane, and their substituted derivatives.

UNIT 1II

(a) Types and Mechanisms of Substitution, Elimination and Addition
Reactions, Methods for determining mechanism of reaction

(b) Reactive intermediates: (Carbenes and Nitrenes) and their reactions
(c) Molecular Rearrangements: Pinacol-Pinacolone, Beckmann, Lossen,
Schmidt, Hofmann, Curtius, Baeyer-Villiger, Fries, Favroskii and Wittig,
Walden inversion.

UNIT III

Disconnection approach

An introduction to synthesis and synthetic equivalents, Disconnection
approach, functional group inter conversions, the importance of the order of
events in organic synthesis, one group C-X and two group C-X
disconnections, reversal of polarity, protection of groups, Asymmetric
synthesis.

UNIT IV

(a) Modern reagents in organic synthesis:

Metal hydrides, organic peroxides, peracids, boron trifluoride, ozone, lead
tetra-acetate, selenium dioxide, N-Bromo succinimide, Diazomethane,
Diazoacetic ester, Osmium tetraoxide, and trifluoroacetic acid, DCC.
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(b) Organometallic compounds of Al, Li, Mg and Cu and their applications
in organic synthesis.

UNIT V

(a) Aromaticity

Aromaticity of benzenoid and non-benzoid compounds, Huckel’s Rule,
Anti-aromaticity, Homoaromaticity.

(b) Organic photochemistry

Jablonski’s diagram, Norrish type I and II reactions (c)Pericyclic
Reactions : Symmetry of Orbitals, Electrocyclic reactions, Cycloaddition
reactions and sigmatropic rearrangements.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.

Books & References Recommended :
Text books:

1. Finar I.L., Organic Chemistry Vol. I & II.(ELBS and Longman Ltd.
New Delhi)

2. Morrison and Boyd, Organic Chemistry. (Prentice-hall Publishing)
Reference books:

1. Eliel E.L., Stereo chemistry of Carbon Compounds (Mc Graw Hill.)

2. March J, Structure Reactions and Mechanism. (John Wiley &
Sons,New York)

3. Kalsi P.S., Stereochemistry of Organic Compounds.(New-Age
International Pub;New Delhi)

4. Mukherji S. M. & Singh S.P. Reactions and Mechanism in Organic
Chemistry.(Macmillan India)

5. Clyden and Greeves, Organic chemistry, Oxford university press.
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6. Peter Sykes, Structure and Mechanism in Organic Chemistry (Orient
Longman Ltd;New Delhi)

Journals:

1. THEOCHEM

2. RSC Advances

Molecular Biosynthesis

Organic Letters

Chemical Reviews

European Journal of Organic Chemistry

Resonance-Journal of Science Education, Indian Academy of Sciences

® N o e W

The Journal of Organic Chemistry - American Chemical Society
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M.Sc. Applied Chemistry
Semester-I1
CH 91206: MODERN ANALYTICAL METHODS

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 1- |- 4 1- |- 30 |70 - - 100

Pre-requisite: Nil

Course Objectives:This course introduces the students to important
spectroscopic techniques used for characterization of molecules. The course
will stimulate interest of students in following areas:

e Fundamentals of spectroscopy

e Interpretation of structure of molecules on basis of their UV-vis, IR,
NMR, and mass spectra.

e Theory and applications of Raman, laser and atomic absorption
spectroscopy

Course Outcomes: By the end of the course student will be able to:

CO1: Apply the knowledge of sampling, data analysis, interpretation and
select proper analytical method.

CO2: Explain the principles of IR and Raman spectroscopy.
COa3: Interpret and analysis the molecular structure by NMR spectroscopy.
CO4: Apply the knowledge of Mass spectroscopy for structure elucidation.

CO5: Explain the principles of ESR spectroscopy.

Course Contents: Theory-

Unit-I

(a) IR Spectroscopy

Introduction and theory, types of vibrations, theoretical and observed
number of modes, intensity of absorption bands, group frequencies, finger
print regions, factors affecting group frequencies and band shapes,
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Vibrational & Rotational fine structures. Instrumentation and Applications,
Introduction to Fourier transform IR spectroscopy.

(b) Raman Spectroscopy

Introduction and theory, Advantages of Raman spectroscopy over IR
spectroscopy. Correlation between IR and Raman Spectra. Factors affecting
the choice between IR and Raman spectra. Instrumentation and
Applications of Raman Spectroscopy.

Unit II

NMR Spectroscopy

Introduction, theory of magnetic and nuclear resonance, magnetic shielding
and chemical shift, spin-spin interactions, coupling constants, splitting
pattern, nature of coupling, rules for predicting band multiplicities, spin
decoupling, shift reagents, instrumentation, sample handling,
applications-structure elucidation, qualitative and quantitative analysis,

kinetic studies, property studies. NMR spectra of nuclei other than protons,
13C, 31P, 19F & 14N. Applications

Unit III
Mass Spectroscopy

Introduction, principles, instrumentation and applications of mass
spectrometry( EI- MAS, FAB, ESI)

Unit IV

(a) ESR Spectroscopy

Introduction, theory, intensity and width, position and multiplet structure
of spectral lines, instrumentation and applications.

(b) Laser Spectroscopy

Introduction, basic principles, instrumentation and applications.

Unit V

Atomic Spectroscopy

Theory of atomic absorption spectroscopy (AAS) instrumentation, general
methodology of AAS, Preparation of samples,applications of AAS in
environmental science, engineering, analytical chemistry and industries.
Overview of ICPES, Flame photometry.

ASSESSMENT:
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e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.
Books & References Recommended:

Text books:

1. Banwell C.N., Mc Cash E.M., Fundamentals of Molecular Spectroscopy
(McGraw Hill Education)

2. Ewing G.W., Instrumental Methods of Chemical Analysis (McGraw
Hill Education).

Reference books:

1. Silverstein R.M., Spectrometric Identification of Organic Compounds
(J. Wiley & Sons, New York).

2. William D., Fleming I., Spectroscopic Methods in Organic Chemistry
(McGraw Hill Education).

3. Shrivastav A.K., Jain P.C., Instrumental Approach to Chemical
Analysis (S. Chand & Company).

4. Sharma B.K., Instrumental Methods of Chemical Analysis (Krishna
Prakashan Media).

5. Sharma Y.R., Elementary Organic Spectroscopy (S. Chand and
Company).

6. Kalsi P.S., Spectroscopy of Organic Compounds (New Age
International Publisher).

Journals:

1. Concepts in Magnetic Resonance Part B: Magnetic Resonance
Engineering

2. International Journal of Mass Spectrometry
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3. Journal of Electron Spectroscopy and Related Phenomena
4. Journal of Molecular Spectroscopy

5. Journal of Applied Spectroscopy
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M.Sc. Applied Chemistry
Semester-I1
CH 91207: NATURAL PRODUCTS

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- [30 |70 - - 100

Pre-requisite: Nil

Course Objectives:This course introduces the students to major classes of
biomolecules such as vitamins, carbohydrates, lipids, terpenoids,
carotenoids and pophyrins. Importance is given on the structural and
functional aspects of these molecules. The course will enable student to:

e Know different bio molecules.
e Appreciate the role of biochemistry in the day to day life.

e Write the various projections of carbohydrates and explain their
optical activity

e Synthesis of several bio molecules.

Course Outcomes: By the end of the course student will be able to:

CO1: Elucidate the bio synthetic pathways to prepare water and fat
soluble vitamins.

CO2: Analyze the factors affecting the biosynthesis of secondary
metabolites and apply the concept to improve the yield

CO3: Design the appropriate strategy to isolate and characterize different
class of natural products.

CO4: Identify industrially relevant method for quantification of different
class of natural products.

CO5: Express the concept of secondary metabolites and their bio synthetic
pathways.

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

Course Contents: Theory-
Introduction, classification, occurrence, isolation, synthesis, biological
significance and constitution of:

Unit 1

Water soluble vitamins Vitamin B-Complex, thiamine, riboflavin,
pyridoxine, niacin, pantothenic acid, folic acid, inositol, B12, biotins,
vitamin-C.

Unit II
Fat-soluble vitamins : Vitamin - A, D, E & K.

Unit III
(a) Carbohydrates
Structure determination of glucose, fructose, sucrose, cellulose and starch.

(b) Glycosides- Cardiac glycosides.

(c) Lipids
Properties, constitution and uses of simple and compound lipids and waxes.

Unit IV

Terpenoids

Terpenoid compounds, isoprene & special isoprene rule, composition and
properties of common essential oils, citral, citronellol, geraniol, linalool,
limonene, terpeneol, carvone, thymol, menthol, pinene, camphene, camphor,
farnesols, zingiberene and bisabolene

Unit V

(a) Carotenoids

Carotene, alpha -carotene, beta-carotene, lycopene. (b) Porphyrins
Porphin derivatives, their stability and synthesis, constitution of haemin,
biological significance of haemin.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.
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Text Books Recommended :

1.

2.

Agrawal O.P. Chemistry of natural products Vol I & 1T (Goel
Publishing House )

Chatwal G.R. Chemistry of natural products Vol I & II (Himalaya
Publishing House).

Reference Books:

1.

5.
6.

Finar I. L. Organic Chemistry Vol. I & II.(ELBS and Longman Ltd.
New Delhi)

Sewald N, Jakubke HD Peptides: Chemistry and Biology. Wiley-VCH
publisher.

Thisbe K. Lindhorst, Essentials of Carbohydrate Chemistry &
Biochemistry (Wiley publisher).

Li J.J., Corey E.J., Total Synthesis of Natural Products: At the
Frontiers of Organic Chemistry (Wiley publisher).

Dewick P.M., Medicinal natural products (Wiley publisher).

Robyt, John F., Essentials of Carbohydrate Chemistry (Springer).

Journals:

1.
2.
3.

Journal of Natural Products - ACS Publications
Indian Journal of Natural Products and Resources

Journal of Asian Natural Products Research

4. journal of natural medicine

5.

Cholesterol — An Open Access Journal
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M.Sc. Applied Chemistry
Semester-I1
CH 91209: CHEMISTRY OF DRUGS -1

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- [30 |70 - - 100

Pre-requisite: Nil

Course Objectives:This course introduces the students to major classes of
drugs and therapeutic agents. The focus is on the preparation, applications
and structure-activity relationship of biologically active molecules. The
course will stimulate interest of students in following areas:

e Drug intermediates and fine chemicals

e Antiseptic, antifungal, antitubercular, sulphadrugs, anthelmintic,
antiprotozoals and sulphadrugs

e Drugs derived from various heterocycles
Course Outcomes: By the end of the course student will be able to:

CO1: Apply the mechanistic pathways of different class of medicinal
compounds.

CO2: Predict the chemistry of drugs with respect to their pharmacological
activity.

CO3: Develop the capability to analyze the dose & route of administration
of antiseptics , anti fungal & anti protozoal drugs.

CO4: Identify dose, route of administration, precautions, &
contraindications of diuretics & sulpha drugs.

COb5: Illustrate the importance of heterocycles, learn the properties and
synthetic routes of various transformations involving heterocycles.
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Course Contents: Theory-

Unit 1

(a) Introduction to drugs, classification and theories of action of drugs,
structure and activity, drug metabolism, mechanism of drug action, bio
availability, drug distribution and elimination, toxicity, drug interactions.
(b) Organometallic Therapeutic Agents : Preparation, properties and uses
of organometallic compounds of As, Sb, Bi, Au and Hg.

Unit II

(a) Drug Intermediates

Preparation, properties and synthetic applications of barbituric acid,
carbazoles, ethyl acetoacetate, succinic anhydride, phenyl acetic acid,
hydroxyl amine hydrochloride, acetoxime, acetanilide, benzanilide,
2-amino-pyridine, o & p amino-phenols, p amino benzoic acid.

(b) Fine Chemicals

Preparation, Properties and Synthetic applications of Salicylates (methyl,
ethyl, phenyl, mercury and lithium) citrates, tartrates, diethyl malonate,
aluminium hydroxide gel, glycerophosphates, menthol crystals, benzocaine.

Unit III

Pharmaceuticals Preparation (if possible manufacture) properties, mode of
action, structure-activity relationship and uses.

(a) Antiseptics

Alcohols, phenols and their derivatives, Povidone Iodine, nitrofurazone,
halazone, chloroazodin, medicinal dyes : Gentian violet, basic fuschin,
acridine derivatives, methylene blue.

(b) Antifungal Drugs

Propionic acid, salicylic acid and their derivatives, tolnaftate, chlordantoin,
clotrimazole, miconazole.

(c) Antitubercular Drugs

Aminosalicylic acid and its derivatives. Isoniazid, Pyrazinamide,
ethambutol, ethionamide.

Unit IV

Pharmaceuticals Preparation (if possible manufacture) properties, mode of
action, structure-activity relationship and uses.

(a) Sulphadrugs
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Sulphanilamide, sulphadiazine, sulphamerazine, sulphamethazine,
sulphapyrazine, sulphapyridine, sulphaguanidine, sulphathiazoles,
sulphapyrimidine, sulphacetamide.

(b) Anthelmintics

Piperazines, pyrantel pamoate, mebendazole, thiabenzadole.

(c) Antiprotozoals

Metronidazole, diethyl carbamazine citrate, quinoline derivatives,
Chloroquine and Pamaquine phosphate, furazolidone.

Unit V

Heterocyclics

Preparation, properties and uses of two drugs derived by each of the
following : thiazoles, pyrazoles, pyrimidines, pyrans, indoles, carbazoles,
isoquinolines.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weight-age is 70%.

Books & References Recommended :
Text Books:

1. Wilson & Gisvold, Organic Medicinal and Pharmaceutical Chemistry.
2. Ashutosh Kar Medicinal Chemistry.(Wiley Eastern Ltd, New Delhi)

Reference Books:

1. John A. Joule, Keith Mills , heterocyclic chemistry, Wiley publisher.
2. Berger, Medicinal Chemistry.(Wiley Interscience Pub. New york)

3. Lednicer D. & Lester A. Mitscher, Organic Chemistry of Drug
Synthesis. (Wiley)

4. William Foye, Principles of Medicinal Chemistry. (Lea & Febiger Pub.
House, Bombay
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5. Raj K Bansal, Heterocyclic chemistry, (News Age publisher).

6. Dewick P.M., Medicinal natural products (Wiley publisher).
Journals:

1. The Journal of Antibiotics - Nature

2. The Journal of Infectious Diseases

3. Eco-Friendly Synthesis of Fine Chemicals

4. Antiseptics

5. Journal of Hetero-cyclic Chemistry
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M.Sc. Applied Chemistry
Semester-I1
CH 91273: ORGANIC CHEMISTRY AND DRUGS LAB-I

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |18 |- - 14 - - - 40 | 60 100

Pre-requisite: Nil
Course Objectives:This course will illustrate the principles of chemistry
related to organic and drugs chemistry. Students will learn to:

e Determine the percentage of organic compounds in respective organic
formulations.

e Quantitative analysis of various organic functional groups in organic
compounds.

e Preparation of organic compounds using single and three step process.
e Extract various natural products using chemical processes.

Laboratory Outcomes: By the end of the course student will be able to:

LO1: Illustrate Theoretical aspects of separation for multi components
analysis.

LO2: Apply practical skills for the analysis of drugs and excipients using
various instrumentation techniques.

LO3: Report accurate analysis and report the results in defined formats.
LO4: Learn documentation and express the observations with clarity.

LO5: Apply the professional and safety responsibilities for working in the
analysis laboratory.

Course Contents: List of Practicals-
1. Determination of percentage of Acetyl salicylic acid in Aspirin.

2. Determination of percentage of formaldehyde w/w in formalin.
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3. Estimation of glucose using Fehling’s solution.
4. Estimation of glycine by formal titration.

5. Oil analysis : (a) determination of acid value(b) Saponification No. (c)
Iodine value

6. Quantitative analysis of binary organic mixture, separation, isolation
and identification of following classes of organic compounds: (a) Acids
(b) Alcohols (c¢) Hydrocarbons (d) Aldehyde and Ketones (e) Esters
(g) Amines (I) Nitro compounds (j) Carbohydrates

7. Organic preparation :

(a) ) Single step preparations:

i. Phenyl Azo Beta Napthol
ii. Napthol
iii. Aspirin
iv. Phthalimide
(b) Three- step preparations:

i. Ortho- Chloro benzoic acid
ii. Para amino aniline

iii. Orange red dye
8. Extraction of alkaloids from natural sources.

9. separation and identification of amino acids, carbohydrates and phenyl
hydrazones by TLC.

Assessment : Term end practical exam and comprehensive viva-voice.
Text Books:
1. Practical Organic Chemistry, O P Agrawal, Krishna Publishing

2. Advanced Practical Organic Chemistry, 3rd Edition, John Leonard,
Barry Lygo, Garry Procter

3. Advanced Practical Organic Chemistry, R K Bansal, Tata McGraw
Hill Publications
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Reference Books:

1. Advanced Practical Organic Chemistry, Third Edition John Leonard,
CRC Press

2. Vogels Practical Organic Chemistry, Ethyl Sulfate. Uploaded by. Joan
Mas Torrent. Mann.
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M.Sc. Applied Chemistry
Semester-I1
CH 91274: MODERN ANALYTICAL METHOD LAB.

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |8 |- -4 - - - 40 | 60 100

Pre-requisite: Nil

Course Objectives: This course will illustrate the principles of chemistry
relevant to study of physical chemistry and spectroscopy. Students will
learn:

e Determination and verification of A max of organic compound using
spectroscopic techniques.

e Determination equivalence conductance and dissociation constant

e Determination of mutational and optical properties of organic
chemistry

e Determination of physical properties of various organic and inorganic
compounds.

Laboratory Outcomes: By the end of the course student will be able to:

LO:1 Apply basic theoretical knowledge of the instrumentation techniques
available.

LO:2 Apply practical skills for the analysis of drugs & excipients using
various instrumentation techniques.

LO:3 Learn documentation and express the observations with clarity.

LO:4 Apply the professional and safety responsibilities for working in the
analysis laboratory.

LO:5 Know how to handle different instruments data for interpretation.
Course Contents: List of Practical’s-
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10.
11.

12.

. Verification of Beer— Lambert’s Law by Colorimeter.

Determination of \,,ax.

Quantitative determination of the compounds by spectrometric
method.

Determination of composition of binary mixture containing K,Cro07
and K MnQ, using spectrophotometer.

Determination of equivalent conductivity and dissociation constant of a
weak electrolyte.

Determination of equivalent conductance of a strong electrolyte at
different dilutions and verification of Onsagar’s equation.

Determination of hydrolysis constant of aniline hydrochloride.

Determination of inversion and energy of activation of the reaction for
the cane sugar in presence of an acid.

Determination of relative strength of acids by studying the inversion of
activation of the cane sugar in HCl and HyS0, acids.

Determination of mutarotation of glucose catalysed by acid or base.

Determination of order of reaction for alkaline hydrolysis of ethyl
acetate.

Determination of pH of the given solution using glass electrode
including calibration of pH meter.

Assessment : Term end practical exam and comprehensive viva-voice.

Text Books:

1.
2.

Advanced practical physical chemistry, J. B. Yadav , Krishna

Practical Physical Chemistry, Arthur A. Vernon, Sixth edition
(Findlay, Alexander)

Reference Books:
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1. Advanced Practical Organic Chemistry, Third Edition John Leonard,
CRC Press.

2. Vogels Practical Organic Chemistry, Ethyl Sulfate. Uploaded by. Joan
Mas Torrent. Mann.
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M.Sc. Applied Chemistry
Semester-I11
CH 91305: CHEMISTRY OF DRUGS (NATURAL)

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- 30 |70 - - 100

Pre-requisite: Nil

Course Objectives:The basic focus of this course is consideration of
structural and physiological functions of various naturally occurring
molecules. Emphasis would be given on significant active compounds from
natural sources such as antibiotics, steroids, hormones, etc. The course will
stimulate interest of students in following areas:

e General methods of determination of structure of various alkaloids.

e Study of various antibiotics, their commercial production and
biological significance.

e Role of steroids and hormones and their structural elucidation.
Course Outcomes: By the end of the course student will be able to:

CO1: Recognize the different types of alkaloids, antibiotics, hormones &
proteins & their chemistry & medicinal importance.

CO2: Explain vitamins Chemistry and Physiological significance of
Vitamin.

COa3: Elaborate general methods of structural elucidation of compounds of
natural origin.

CO4: Illustrate isolation, purification and characterization of simple
chemical constituents from the natural source.

CO5: Explain protein, enzyme and nucleic acids and their Physiological
significance in human physiology.
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Course Contents: Theory-

Introduction, Sources, isolation , synthesis, structure determination,
physiological activity and structure Activity relationship (if any) of:
Unit-1

Alkaloids

General methods of determination of structure, nicotine, atropine, cocaine,
conine, morphine, papaverine, quinine, reserpine, strychnine, ephedrine.

Unit-11

Antibiotics

(a) Definition, classification and importance, general study of penicillins,
cephalosporins, aminoglycosides, tetracyclines, macrolides, lincomycins,
polypeptides, polyenes, griseofulvin, and vancomycin.

(b) Commercial production, constitution, properties, biological significance
of penicillin, streptomycin, tetracyclines and chloramphenicol.

Unit-III

Steroids

(a) Sterols : Classification, role in biochemistry, structure elucidation with
emphasis to following compounds: cholesterol, bile acids and their relation
to cholesterol.

(b) Adreno: Hormones: Cortisone, Cortisol, Adrenaline.

Unit-IV
(a) Sex Hormones: Oestrogens, Androgens, Progesterone
(b) General Study of Anterior and Posterior Pituitary Hormones.

Unit-V

(a) Proteins and Enzymes

The peptide linkage, primary structure of peptides, synthesis of peptides,
secondary and tertiary structure of proteins, oxytocin, insulin, biosynthesis
of proteins, Nomenclature of enzymes, cofactors, mechanisms of enzyme
actions, Enzyme inhibitors.

(b) Purines and Nucleic acids

Uric acid, purine derivatives and xanthine bases, nucleosides, nucleotides,
RNA and DNA, chemical and enzymatic synthesis of polynucleotides.

ASSESSMENT:
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e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.

Books & References Recommended :
Text Books:

1. Chatwal G.R. Chemistry of natural products Vol I & II (Himalaya
Publishing House )

2. Agrawal O.P. Chemistry of natural products Vol I & II (Goel
Publishing House )

Reference Books:

1. L. F. Fieser and sM. Fieser. Steroids. (Reinhold Publishing
Corporation, New York)

2. Sewald N, Hans-Dieter Jakubke Peptides: Chemistry and Biology.
(Wiley-VCH publisher).

3. Li JJ, Corey EJ, Total Synthesis of Natural Products: At the Frontiers
of Organic Chemistry, (Wiley-VCH publisher).

4. Finar L.L., Organic Chemistry Vol.I and II (ELBs and Longman Ltd.
New Delhi)

5. Lednicer D, Steriod chemistry at a glance (Wiley publisher).
6. Dewick P.M., Medicinal natural products (Wiley publisher).
Journals:
1. The Journal of Antibiotics
Pharmaceutical Chemistry Journal
Drug and Chemical Toxicology

Medicinal chemistry Journals

AN

Chemistry - A European Journal
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M.Sc. Applied Chemistry
Semester-I11
CH 91306: CHEMISTRY OF DRUGS - 11

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- |- 4 |- |- [30 |70 - - 100

Pre-requisite: Nil

Course Objectives:This course is an extension of the previous course on
synthetic drugs. Different classes of drugs will be the focus of this course
which has been not covered earlier. The course will stimulate interest of
students in following areas:

e Analgesics, antipyretic, antiinflammatory drugs, sedatives and
hypnotics

e Antidepressant, antianxiety agents and tranquilizers

e Drugs targeting the nervous system such as cholinergic agents and
antihistamines

e Diuretics, antimalarial and cardiovascular drugs

Course Outcomes: By the end of the course student will be able to:

CO1: Describe structure, mechanism of action and uses of analgesics,
sedatives and hypnotics Drugs.

CO2: Describe structure, mechanism of action & uses of antidepressants &
antianxiety agents, Tranquilizers, & anti emetics

CO3: Recall structure, mechanism of action and uses of autonomic drugs.

CO4: Describe the drugs acting on Diuretics, antimalarial and
cardiovascular system

CO5: Explain the new updates on the Antineoplastic and respiratory drugs
and describe the chemistry and use of hypoglycemic agents.

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

Course Contents: Theory-

Unit 1

(a) Analgesics, antipyretics and anti inflammatory drugs, acetaminophen,
amidopyrine, antipyrine, oxyphenabutazone, phenyl butazone, pethidine,
ibuprofen, ketoprofen, mefenamic acid, fulfenamic acid, diclofenac sodium.
(Alclafenac). piroxicam and nimesulide.

(b) Sedatives and hypnotics : Barbiturates, acyclic ureides, carbonal,
barbital, cyclic imides and amides, benzodiazepines, glycol and its
derivatives, oxazole derivatives.

Unit II

(a) Antidepressants and antianxiety agents phenyl ethylamine
analogues, monoamine oxidase inhibitors, tricyclic antidepressants.
(b)Tranquilizers

Phenothiazines; benzoquinolizines.

(c) Anticonvulsants

Hydantoins, oxazolidine-diones, succinimides, primidone, phenacemide.
(d) Antiemetics

Trimethobenzamide, diphenidol.

Unit 111

Autonomic drugs

(a) Cholinergic agents

Methacholine chloride,carbachol, Edrophonium chloride, physostigmine,
neostigmine, pyridostigmine.

(b) Anticholinergic agents

Dicyclomine, oxyphenonium bromide, isopropamide iodide,
diphenhydramine.

(c)Adrenergic agents

Epinephrine and related compounds, ephedrine and related compounds,
imidazoline derivatives.

(d) Antihistamines

Ethanolamine derivatives, ethylene diamines, alkylamines, phenothiazines
and piperazines.

Unit IV
(a) Diuretics
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Sulphonamides, thiazides, sulphamyl benzoic acid derivatives.

(b) Antimalarials

4-amino quinolines, 8-amino-quinolines, 9-amino-acridines, biguanides,
pyrimidines and sulphones.

(c) Cardiovascular drugs

Antianginals and vasodilators. Antiarrythmic drugs. Antihypertensive
drugs, antihyperlipidemic agents, anticoagulants and antiplatelet drugs,
sclerosing agents.

Unit V

(a) Hypoglycaemic agents

Sulphonyl ureas and biguanides.

(b) Antineoplastic drugs

Alkylating agents, antimetabolites, antineoplastic antibiotics.

(c) Respiratory drugs

Respiratory stimulants, antitussives, expectorants, mucolytics and
decongestants antiasthmatics.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weightage is 70%.

Books & References Recommended :
Text Books:

1. Ashutosh Kar Medicinal Chemistry (New Age International Ltd. New
Delhi )

2. Wilson & Gisvold, Organic Medicinal and Pharmaceutical Chem &
stry. (Lippincott International Edition)

Reference Books:

1. May’s, Chemistry of Synthetic Drugs. (UNODC Publications)
2. William Foye, Principles of Medicinal Chemistry. (Varghese & Co.)

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

3. Berger J, Medicinal Chemistry.(John Willy & sons).

4. Chatwal G.R., Chemistry of natural products Vol I & II Chemistry of
Synthetic Drugs. (Himalaya Publishing House).

5. Lednicer D. & Lester A. Mitscher Organic Chemistry of Drug
Synthesis., (John Willy & sons).

6. Satoskar R.S. Medicinal Chemistry(India Popular Prakashan).
Journals:
1. Journal of Cardiovascular Disease Research

2. Journal of Malaria Research

Pharmacology of Antihistamines

> W

International Journal of Impotence Research

5. Antidepressants: MedlinePlus
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M.Sc. Applied Chemistry
Semester-I11

CH 91307: COMPUTER APPLICATIONS IN CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 1- |- 4 1- |- 30 |70 - - 100

Pre-requisite: Nil

Course Objectives:In this course students will be introduced basic
computer skills and programming languages. At the end of this course
students should be well versed in following topics:

e Introduction to computers, networking and database management.
e Basic computer language C, python and FORTRAN
e Use of soft-wares and programming techniques in chemistry

Course Outcomes: By the end of the course student will be able to:

CO1: Recall & infer the fundamentals of Computer, its components,
structure, types & Peripheral devices.

CO2: Identify and apply the knowledge of networking and database
management system.

CO3: Identify and apply the knowledge of languages like C,
Python/FORTRAN useful for innovation, awareness , empowering
entrepreneurs to create, manage and scale tech driven businesses
effectively.

CO4: Apply and write the computer code in chemistry

COb5: Identify and apply the software packages in chemistry.

Course Contents: Theory-

UNIT I

Computers and peripheral devices

(a) Review of basic concepts of computers and peripheral devices.
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(b) Basic organization of digital computers.
(¢) Introduction of Operating systems.

(d) Computer languages
(e) Introduction to Internet.

UNIT II

Computer programming using C, Python/FORTRAN

(a) Principle of programming, algorithms and flow-charts.

(b) Basic concepts of FORTRAN/C/Python, Subroutines, loops, control
statements, transfer statements.

UNIT 111

Networking and Data Base System (a) Networking :Historical background,
Need & Advantage of computer network, Type of computer network, LAN,
MAN, WAN, Basic HW & SW requirement for networking

(b) Introduction to Database, Database application in chemistry,
Characteristics of DBMS, Protein data bank, PubChem database.

UNIT IV

Programming in chemistry:

Development of small computer codes involving simple formulae in
chemistry, such as vander Walls equation pH titration, Kinetics, radioactive
decay, evaluation of lattice energy and ionic radii from experimental data.

UNIT V

Software package in Chemistry

(a)Linear and Non-linear Regressions.

(b)Introduction to Structure drawing and chemical calculation software
packages

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
well as assignments on the course topics.

e The end-term theory examination weight-age is 70%.

Books & References Recommended :
Text Books:
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1. R Kumari Computers & their Applications to Chemistry (Prentice-
hall, New Delhi)

2. K.V Raman Computers in Chemistry (Tata Mcgraw Hills)
Reference Books:

1. V Rajaraman , Fundamentals of Computers.(Prentice- hall, New Delhi)

2. FORTRAN Mannuals
Journals:

1. Journal of Computer-Aided Molecular Design
2. Journal of Cheminformatics

3. Chemical Biology & Drug Design

4. Current Computer-Aided Drug Design

5. Computer-Aided Design
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M.Sc. Applied Chemistry
Semester-I11
CH-91308:ADVANCED ORGANIC AND MEDICINAL

CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

4 |- - 4 |- - 30 70 - - 100

Pre-requisite: Nil

Course Objectives:This course covers some advanced aspects of organic
chemistry such as conformation and stereo chemistry of molecules and their
applications in medicine. On successful completion of the course, students
will be able to:

e Demonstrate the importance of chemistry in the development and
application of therapeutic drugs.

e Obtain knowledge of various name reactions and green synthesis of
drugs.

e Understand the processes employed in pharmaceutical industries.

Course Outcomes: By the end of the course student will be able to:

CO1: Learn the structural activity relationship of the important class of
drugs.

CO2: Design new techniques of organic synthesis using green chemistry.

CO3: Apply various processes involved in pharmaceutical manufacturing
process.

CO4: Identify stereogenic centres in organic molecules and appreciate the
role of chirality in nature and in drug design.

CO5: Learn various structure based drug design methods.

Course Contents: Theory-
UNIT I

From: BOS, Chemistry To: Academic Council



Department of Chemistry, SGS Inst. of Tech. & Sc. Indore

Advanced Stereochemistry and its applications

Role of stereochemistry in Pharmacokinetics and
Pharmacodynamics.Selective organic transformations —chemoselectivity,
regioselectivity, stereoselectivity, racemic switches, dynamic stereochemistry
, stereoselective synthesis, uses of chiral homogenous and heterogeneous
catalysts.

UNIT II

Drug design and Chiral techniques in synthesis of drugs
Concepts of pro drugs and soft drugs, Principles of drug parameters.
Designing of new drugs using green chemicals.

Concept of chiral drugs, asymmetric synthesis of following drugs:-Vitamin

C, Atenolol, Nifedipine, Ethambutol, Omeprazole, Aspertame, Ampicillin
and Thalidomide.

UNIT III

Mechanisms, stereochemistry and applications of following reactions of
synthetic importanceBirch reduction, Mannich reaction, Diel’s alder
reaction, Meerwein Ponndorf verley reduction, Oppeneaur oxidation,
Catalytic hydrogenation reactions, Ozonolysis, Reformatsky reaction,
Michael reaction.

UNIT IV

Eco-friendly Techniques in organic synthesis

Water as solvent, ionic liquids, supercritical liquids, supported reagents and
catalysts, solvent free reactions, microwave & ultrasound assisted synthesis,
biocatalytic synthesis.

UNIT V

Unit processes

Introduction, types of reagents, methods, mechanism, controlling factors
and applications of following: Nitration, sulphonation, halogenation,
oxidation and reduction. Introduction to Drug and Pharmaceutical
Industries: varoius divisions and their working.

ASSESSMENT:

e Continuous evaluation through two/three mid-term test with a
weight-age of 30 % of the total marks. It includes class attendance as
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well as assignments on the course topics.
e The end-term theory examination weightage is 70%.

Books & References Recommended:
Text books:

1. Finar I.L., Organic Chemistry Vol.I and II. (ELBs and Longman Ltd.
New Delhi).

2. Jerry March, Structure Reactions and Mechanism (John Willy & sons).

Reference books:

1. Organic Chemistry of Drug Synthesis Lednicer D. & Lester A.
Mitscher, (John Willy & sons).

2. Groggins, P. H., Unit processes in organic synthesis (McGraw Hill
publication).

3. Eliel E.L., Stereochemistry of Carbon Compounds (John Willy & sons).

4. Kalsi P.S., Stereochemistry of Organic Compounds (New age
International).

5. Srivastava M.M., Green Chemistry (Narosa publication).
6. May’s, Chemistry of Synthetic Drugs (UNODC Publications).

Journals:

—_

. Chirality

2. Tetrahedron: Asymmetry - Journal - Elsevier
3. Journal of Chemical Education ~ACS

4. Journal of Environmentally Friendly Processes

5. Journal of Green Science and Technology
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M.Sc. Applied Chemistry
Semester-I11
CH 91389: COMPUTER LAB

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |8 |- -4 - - - 40 | 60 100

Pre-requisite: Nil

Course Objectives: Through these practicals, students will be introduced
to basic computer skills and programming languages. At the end of this
course, students would have learned

e Networking and database management
e Basic computer languages- C, Python and FORTRAN

e Use of software’s and programming techniques in chemistry
Laboratory Outcomes: By the end of the course student will be able to:

LO1: Apply diversified solutions using FORTRAN/C++/PYTHON
language

LO2: Construct the program in FORTRAN/C++/PYTHON language

LO3: Apply software packages for various operations in industrial
chemistry.

LO4: Use the online and offline tools for solving industrial chemistry
related problems .

LOS5: Interpret chemical structure databases of a chemical compound

Course Contents: List of Practical’s-

1. Programming in FORTRAN/C++/PYTHON
Write codes for:

(a) First Order Kinetics Equation
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6.

(b) Second Order Kinetics Equation
(c) van der Waals Equation
(d) Linear Regression equation

i. Equation for Slope
ii. Equation for intercept
iii. Equation for R and R2

(e) Solving two dimensional arrays
(f) Half life period

Use of Chemistry software packages such as ChemSketch, ChemDraw
etc for:

(a) Structure drawing

(b) Geometry Optimization

(¢) Estimation of various physic-chemical properties.

Use of Online Chemical structure databases for extraction of
information for a chemical compound

Use of Online Chemistry Software for their applications in solving
chemistry problems faced in industries.

Use of Office tools for writing reports, performing mathematical
manipulations, plotting of graphs, preparing presentations, preparing
industrial projects.

Use of Office tools for skill development and getting job.

Assessment : Term end practical exam and comprehensive viva-voice.

Text Books Recommended:

1.

2.

R Kumari Computers and their Applications to Chemistry (Prentice-
Hall, New Delhi)

K.V Raman Computers in Chemistry (Tata McGraw Hills)

Reference Books:
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1. V Rajaraman, Fundamentals of Computers.(Prentice- hall, New Delhi)
2. FORTRAN Manuals

3. Harsh Bhasin,Python for Beginners(New age international, New Delhi).
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M.Sc. Applied Chemistry
Semester-I11
CH 91390: ADVANCED ORGANIC AND MEDICINAL

CHEMISTRY

Period/week | Credits Maximum marks

T|P|Tu T|P|Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |8 |- -4 )- - - 40 | 60 100

Pre-requisite: Nil
Course Objectives: This course will illustrate the principles of advanced
chemistry related to organic and medicinal chemistry. Students will learn to:

e Explain techniques of organic synthesis using eco-friendly methods.

e Understanding advanced concepts and principles of organic chemistry,
including reaction mechanisms, stereo chemistry, and molecular
structure.

e Preparation of organic compounds by using advanced synthesis
methods.

e Identify and understand the role of chirality of organic compounds in
medicinal chemistry.

Laboratory Outcomes: By the end of the course student will be able to:

LO1: Illustrate Theoretical aspect of synthesis of advanced organic and
medicinal chemistry.

LO3: Apply practical skills to analyze drugs using synthesis and
instrumentation methods.

LO3: Evaluate accurate analysis and report the results in defined format.
LO4: Illustrate Eco-friendly method of synthesis for an organic compounds.

LO5: Apply the professional and safety responsibilities in the laboratory
practices.

Course Contents: List of Practical’s-
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1. To Synthesize Acetanilide by halogenation (Bromination ) reaction.
2. To Synthesize Benzil from Benzoin by oxidation reaction
3. To Synthesize Benzanilide from Aniline by acylation reaction.
4. Assymetric synthesis of chiral drugs like
e Vitamin — C
e Aspertame

e Ampicillin
e Thalidomide

Ot

. Organic synthesis by Eco-friendly methods of following compounds like

e Preparation of 2-cyano, 3-phenyl, acrylic acid ethyl ester
e Nitration of phenol
e Bromination of acetanilide

e Preparation of benzilic acid
Assessment : Term end practical exam and comprehensive viva-voice.

Text Books Recommended:

1. Practical Organic Chemistry, O P Agrawal, Krishna Publishing

2. Bretherick L, ed. Hazards in the Chemical Laboratory, 6th edition.
Royal Society of Chemistry, Cambridge, UK, 1994.

3. Anastas PT, Williamson TC (Eds). Green Chemistry: Designing
Chemistry for the Environment. ACS Symposium Series 626.
American Chemical Society Washington DC, 1996.

Reference Books Recommended:

1. Anne E. Marteel-Parish and Martin A. Abraham, Green Chemistry
and Engineering: A Pathway to Sustainability, Wiley Publishing

2. Concepcion Jiménez-Gonzélez and David J.C. Constable, Green
Chemistry & Engineering: A Practical Design Approach, Wiley
Publishing
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3. Francis A. Carey and Richard J. Sundberg, Advanced Organic
Chemistry, publisher Merck

4. John Leonard, Advanced Practical Organic Chemistry, CRC Press
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M.Sc. Applied Chemistry
Semester-1V

CH 91499: DISSERTATION

Period/week |  Credits Maximum marks

T|P|Tu T|P | Tu Theory Practical Total Marks
CW | End Sem | SW | End Sem

- |- |44 - 126 |- - - 120 | 180 300
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CO-PO mapping
Semester-1I
CH91105: Physical Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 3 2 1 - - 2 - 2 1 2
CO2 | 2 2 1 - - 2 - 1 - 2
CO3 | 2 2 1 1 1 2 - 1 - 2
CcO4 | 2 1 1 1 1 2 1 1 1 2
CO5 | 2 1 1 1 1 1 - 1 1 2

Table 1: CO-PO Attainment Sheet for Physical Chemistry(CH91105)

CH91106: Inorganic Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 2 2 2 - - 2 - 2 1 2
CO2 | 2 2 2 1 1 2 1 2 1 2
CO3 |1 2 1 1 1 2 1 2 1 2
CcO4 | 2 2 1 1 1 2 1 2 1 2
CO5 |1 1 1 1 - 2 1 1 1 2

Table 2: CO-PO Attainment Sheet for Inorganic Chemistry(CH91106)

CH91107: Analytical Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 2 2 2 1 1 2 1 2 1 2
CcO2 | 2 2 2 2 1 2 1 2 1 2
CO3 | 2 2 2 1 1 2 1 1 1 2
CO4 | 2 2 2 1 - 2 2 2 2 2
CO5 | 2 2 2 1 1 2 1 2 1 2

Table 3: CO-PO Attainment Sheet for Analytical Chemistry(CH91107)

CH91108: Engineering Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 |1 2 2 2 1 2 1 2 1 2
CO2 |1 1 2 1 1 2 1 1 1 1
CO3 |1 1 2 2 1 1 1 1 2 2
CO4 |1 1 1 2 1 1 1 2 2 1
CO5 |1 1 1 2 2 2 2 2 2 2

Table 4: CO-PO Attainment Sheet for Engineering Chemistry(CH91108)
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CO-PO mapping
Semester-11
CH91205: Organic Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 2 2 2 - - 1 1 1 2
CO2 | 2 1 1 - - 1 - 1 1 2
CO3 | 2 2 1 1 1 1 1 1 1 2
CO4 | 2 1 1 - - 1 1 1 1 2
COb5 | 2 1 1 - - 1 - 1 1 1

Table 5: CO-PO Attainment Sheet for Organic Chemistry(CH91205)

CH91206:Modern Analytical Methods

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 2 2 2 - - 2 - 1 1 2
CO2 | 2 2 2 - - 2 - 1 1 2
CO3 | 2 2 2 - - 2 - 1 1 2
CO4 | 2 2 2 - - 2 - 1 1 2
CO5 | 1 1 1 2 1 - 1 - - 1
Table 6: CO-PO Attainment Sheet for Modern Analytical Methods(CH91206)
CH91207:Natural Products
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 |1 1 1 - 1 1 1 1 - 2
CcO2 |1 1 1 - 1 1 1 1 - 2
CO3 |1 1 1 1 1 1 1 1 1 2
CO4 |1 1 1 1 1 1 1 1 1 2
CO5 | 1 1 1 1 1 1 1 1 1 2

Table 7: CO-PO Attainment Sheet for Natural Products (CH91207)

CH91209:CHEMISTRY OF DRUGS-I(Synthetic)

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 |1 1 1 1 1 1 1 2 1 2
CO2 |1 1 1 1 1 1 1 2 1 2
CO3 |1 1 1 1 1 1 1 2 1 2
CO4 |1 1 1 1 1 1 1 2 1 2
CO5 | 2 1 2 - - 2 - 2 - 2

Table 8: CO-PO Attainment Sheet for Chemistry of drugs-1(CH91209)
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CO-PO mapping
Semester-I11
CH91305: Chemistry of Drugs(Natural)

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 |1 1 1 1 0 1 - 1 - 2
COo2 |1 1 1 - - 1 - 1 - 2
CO3 |1 1 1 1 1 1 1 1 1 1
CO4 |1 1 - 1 1 1 1 1 - 1
CO5 |1 1 1 1 1 1 - 1 1 1

Table 9: CO-PO Attainment Sheet for Chemistry of drugs(Natural)(CH91305)

CH91306: Chemistry of Drugs-II(Synthetic)

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | POT | PO8 | PO9 | PO10
CO1 |1 1 1 1 1 1 1 2 1 2
CO2 |1 1 1 1 1 1 1 2 1 2
CO3 |1 1 1 1 1 1 1 2 1 2
CO4 |1 1 1 1 1 1 1 2 1 2
CO5 |1 1 1 1 1 1 1 2 1 2

Table 10: CO-PO Attainment Sheet for Chemistry of Drugs-I11 (CH91306)

CH91307:Computer Applications in Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 2 1 1 - 1 1 1 2 1 2
CO2 | 2 1 2 - - 1 1 2 1 2
CO3 | 2 1 1 1 1 1 1 2 1 2
CcO4 | 2 1 2 - - 1 1 2 1 2
CO5 | 2 1 2 - - 1 1 2 1 2

Table 11: CO-PO Attainment Sheet for Computer applications in chemistry(CH91307)

CH91309: Advanced Organic & Medicinal Chemistry

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 | 2 2 2 - - 1 - 1 1 2
CO2 | 2 1 2 - 1 1 1 1 1 2
CO3 | 2 2 1 - 1 1 1 1 1 1
CO4 | 2 2 1 1 1 1 1 - 2
CO5 |1 1 1 1 - 2 - 1 1 2

Table 12: CO-PO Attainment Sheet for Ad. organic & medicinal Chemistry(CH91309)
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