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JECRC UNIVERSITY, J AIPUR

Dated: 15.11.2021

A meeting of Board of Studies of Chemistry was conducted on 15MNovember 2021 at 2.30 pm in
_ Board Room, Engineering Block.

The agenda of meeting was 1o Revise the syllabi of UG and PG courses in Chemistry.

Members BOS
Prof. SonuPareek : Chairperson
Prof. $.K. Sharma W__ﬂ'jﬂ- Member
Prof, Sapna Sharma Member

Dir. Saurabh Dave Member

Dr. Aruna Sharma .I‘}fr-.v-‘-"'\ Member
External Members:

1. Prof. M.P. Dhobal, Ex-Professor University of Rajasthan, Jaipur
2. Dr Asmita Sharma, Assistant Manager,Research& Development, pidilite Industries, Mumbai
3. (onlinz)

The recommendations of the members arc as follows-

1. A MNew B.Sc. Chemistry Syllabus was designed as per UGC LOCF in several meetings , proof
was approved in pre BOS with minor revisions and finally approved by BOS members in today’s
BOS meeting.

2. Specialized papers with seven different field of Chemistry were introduced and approved by all to
make B Se. syllabus more Industry relevant.

3. A new B.Sc. Pass course syllabus of Chemistry was designed as per UGC LOCF in several
meetings , proof was approved in pre BOS with minor revisions and finally approved by BOS
members in today's BOS meeting.
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4 A series of new codes was introduced in which BCH{Chenistry Hons B.5¢.), MCH{M.5¢.),
BSC(Pass courseland DT (open clectives ond comnion papers offered by Chemistry
Diepartient) was incorporsied in new scheme.

g, The suggestions 1o revise the syllabus of B.5¢. Chiemistry Major, M.5¢. Chemistry, which were
propesed earlier in Pre BOS meeting on 7.07.2021 were placed before external members.
6. On the basis of the suggestions and (eedback given by faculty and students, revisions in syllabus
of alll the courses was reviewed, relevance of revisions was also discussed in detail incorporated
7. On the basis of the suggestions of faculty other stake holders, Minor revisions were proposed in
M.Sc. Chemistry sylabus and all the changes were approved by BOS.

At the end of meeting chairperson expressed gratitude to external members and thanked all the
members of Board of Studies.

Prof. Sonu Pareck
HOD Chemistry
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 University,Jaipur Mail - DOS 2021-22 Mecting Iulps:r.’mai.l@nﬂ:.mﬂWbmmHEMTwum.

HOD Chemistry JECRC University <hod.chemistry@jecrcuedu.in>

BOS 2021-22 Meeting

2 messages

HOD Chemistry JECRC University <hod.chemistry@jecreu edu.in> Wed, Mov 10, 2021 at 1:33 FM
To: "Dr. Savita Sangwan” <savila sangwani@jecrcu.edy.in>, Saurabh Dave <saurabh dave@jecicy eduin>,
“sapna.shama’ esapna sharma@jecrcu.edu.in>, "Ms. Bhawana Jangie" <bhawana jangin@jecrcu.edu.in>, Aruna
Sharma <aruna shamagijecrcu edu.in®, *nidhi bansal ." <nidhi bansal@jecrcu.edu.in>, *Dr. Poonam hariyani”
-:pmmn.nuﬁ,rui@jumu.edu_h:. ~0r. Vishnu Kumar Khandebwal® <vishnukurnar khandebwal@jecrcu.edu.in>, "Prof.
Sanjay K. Shamma® <associaledean. researchi@jecrcu.edu.in>

Ce: Dean Science JECRC University <dean science@jecrcy edu.in>

Dear All,

BOS 2021-22 Meeting of Department of Chemistry to review and finalize the
syllabus will be held on 13.11.2021 in board room, Engineering Block at 2.30 pm.
Pls be present and also send suggestions if any change is required in the syllabus
of B.Sc. and M.Sc. Though we have reviewed all the syllabus in earlier meelings.

HOD Chemistry JECRE University <hed chemisiry@jecroy eduin> Fri, Nov 12, 2021 at 4223 PM
To: "Dr. Savita Sangwan” «<savita sangwani@jecrcu.edy.in>, Saurabh Dave <saurabh dave@jecrcu edu.in>,

"gapna shiamma” <Sapna shamai@iecrcu, edu.in>, “Ms. Bhawana Janga™ <bhawana jangir@jecrcu edw.in>, Amuna
Sharma <aruna.sharma@jecrcu edu.in>, "nidhi bansal * <nidhibansal@jecrcu.eduin>, "Dir, Poanam hariyani®
<poonam haryani@jecrcu.edu.in>, "Dr. Vishmu Kumar khandehwal® <vishnukumar khandehwal@jecrcu.edu.in>, "Frof.
Sanjay K. Sharma’ cassocialedean researchijecrcu.adu.n>

Ce Dean Science JECRC University «dean scientai@jecrcu edu in>

Dear All,

BOS meeting is pastponad for Monday, 15 12,2021 due 1o few olher meelings and NAAC relatad work. -
[{Chuaied e hien]

i o 5
=il e ."
o 1162022, 12:03 Ph
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JECRC UNIVERSITY, JAIPUR

Dated: 10.11.2021

CIRCULAR

All members of Board of Studies of Chemistry are requested to attend the meeting to revise the
syllabi of UG and PG courses in Chemistry on 11 November 2021 at 2.30 pm in Board Room,

Engineering Block.
Frc:-; Sonu Pareek
Chairperson, Board of Studies
Department of Chemistry
JECRC University, Jaipur
Members BOS
1. Prof. 5.K. Sharma

2. Prof. Sapna Sharma W

1. Dr. Saurabh Dave
4 .Dr. Aruna Sharma

External Members:
{. Prof, M.P. Dhobal, Ex-Professor University of Rajasthan, Jaipur

1. Dr Asmita Sharma, Assistant banager,Researchi& Development, Pidilite Industries, Mumbai

Copy Tt

The President- For Information Please
Repgistrar

Diean Engineering & Sciences
Director, 305

=
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JECRC University
School of Sciences
Department of Chemistry
B.Sc. (Hons) Chemistry 2021-22

Course Description

Course Type Description Credits
Core Course (CC) | Compulsory Papers from Chemistry 60
Discipline specific Specialized Elective courses from 41

Elective (DSE) Chemistry (IV-VI Semester)

Open Elective Specialized Elective courses from 15

another Department (111, V &VI
Semester)
Fundamental | Fundamental Courses from other 16
Courses than Chemistry for Skill
Development
Foundation Fundamental Courses from other 16
Courses than Chemistry for ability

Enhancement




B.Sc.(Hons) Chemistry

List of Core Courses

Course Course Title Semester
Code
BCHOO1A Inorganic Chemistry I: |
Chemical Bonding and Periodicity in
Properties
BCHO02A Radical Analysis Lab |
BCHOO3A Organic Chemistry I: Reaction Mechanism |
and Hydrocarbons
BCHO04A Functional Group Detection Lab |
BCHOO5A Physical Chemistry-I: States of matter |
BCHOO06A Basic Physical Chemistry Lab |
BCHOO07A Inorganic Chemistry II: 1
Non-aqeous Solvents and Transition and
Inner Transition Elements
BCHOOSA Quantitative analysis Lab-I 1
BCHO09A Organic Chemistry lI: Stereochemistry I, 1
Carbohydrates, Aromaticity & Halides
BCHO10A Organic Compound Detection Lab 1
BCHO11A Physical Chemistry-Il: 1
Electrochemistry and Surface Chemistry
BCHO12A Thermo Chemistry & Surface Chemistry Lab 1
BCHO15A Inorganic Chemistry lll: Coordination 11
Chemistry and Organometallic Compounds
BCHO16A Inorganic Preparations and Estimation of 11
Metal ions (Practicals)
BCHO17A Organic Chemistry lll: Organic compounds of 11
Hydroxy, Carbonyl, Carboxylic acid
functional groups & Biomolecules
BCHO18A Organic preparation & Binary mixture 11
separation and analysis lab
BCHO19A Physical Chemistry-lll: Quantum Mechanics 11
and Phase Equilibria
BCHO020A Conductometric analysis& Kinetic study Lab 11
BCHO21A Organic Chemistry IV: Heterocyclic v
Compounds &Photochemistry
BCHO022A Organic Synthesis &Chromatography Lab v
BCHO23A Organic Chemistry V: Spectroscopy \Y/
BCHO024A Spectroscopic Analysis Lab Vv




B.Sc. (Hons) Chemistry

Specialization Courses (DSE)*

*Student can choose one specialized course from below given tracks

A\

YV VY VYV

YV YV VYVYY

YVVVYVYVVYVY

(IV-VI Semester)

B.Sc. Chemistry with specialization in Industrial Chemistry
(BCEO027A — BCEO36A)

Paper-l Industrial Aspects of Chemistry

Paper-ll Fossil fuels, cleansing agents, Oils and Fats

Paper-lll Pharmaceuticals, Fermentation, Pesticides& Perfumes

Paper IV Processes in Organic Chemicals Manufacture.

Paper-V Chemical Process: Economics and Entrepreneurship.

Paper-VI Green Chemistry

> B.Sc. Chemistry with specialization in Pharmaceutical Chemistry

(BCHO037A — BCHO046A)
Paper-1 Inorganic Pharmaceutical Chemistry
Paper-11 Pharmaceutical Chemistry-1 (Biochemistry)
Paper-111 Pharmaceutical Chemistry -11
Paper IV Pharmaceutical Chemistry-lll: (Medicinal Chemistry - I)
Paper-V Pharmaceutical Chemistry - IV(Medicinal Chemistry - 11)
Paper-VI Pharmaceutical Chemistry — V: (Medicinal Chemistry lll)

> B.Sc. Chemistry with specialization in Nano Chemistry and
Technology (BCHO047A-BCHO56A)

Paper-I Introduction to Nanoscience and Technology

Paper-11 Synthesis of Nano materials: Conventional and Green Approaches

Paper-111 Analysis and Characterization of Nano materials

Paper IV Applications of Nano materials

Paper-V Nano Toxicology and Environmental concern

Paper-VI Green Chemistry

» B.Sc. Chemistry with specialization in Forensic chemistry and
toxicology BCHO087A- BCHO96A



Y

A7 YVVVY

YVVV VYY

YVVVVVYY

Paper-1 Bio Inorganic Chemistry; Presence and role of metals in human body and
biological system

Paper-11 Biochemistry and Forensic Medicines; Drug Analysis

Paper-111 Chemistry of Forensic Toxicology and Forensic Ballistics & Explosives
Paper IV Chemical Analysis of Physical Evidence

Paper-V Instrumental Methods in Forensic Chemistry

Paper-VI Green Chemistry

B.Sc. Chemistry with specialization in Biochemistry
(BCHO57A-BCHO066A)

Paper-I Introduction of Bio molecules

Paper-11 Enzymology

Paper-111 Metals and their role in Biology and Mineral Metabolism

Paper IV Metabolism of carbohydrates and lipids

Paper-V Biochemical Techniques

Paper-VI Green Chemistry

» B.Sc. Chemistry with specialization in Environmental Chemistry
(BCHO67A — BCHO76A)

Paper-1 Chemistry of Environmental pollutants

Paper-11 Atmospheric Chemistry and Climate concerns

Paper-111 Water and Air Pollution monitoring and Control Technology
Paper IV Solid and Hazardous Waste Management

Paper-V Environmental Policies, Conventions and Protocols

Paper-VI Green Chemistry

» B.Sc. Chemistry with specialization in Food Chemistry& Technology

YV VYV VY

(BCHO77A-BCHO86A)

Paper-1 Basic Food Constituents

Paper-I1 Chemistry of Food additives & Beverages

Paper-111 Food Contamination & Preservation Techniques

Paper IV Indian traditional food storage practices and their relevance
Paper-V Food Standards, Quality Assurance and Evaluation
Paper-VI Green Chemistry



JECRC UNIVERSITY
FACULTY OF SCIENCE
SESSION 2021-2022
Details of Scheme for B Se.(Hons.) with various Courses & their credits with contact Hours

M.

Course
Code

Subject

Lecture
{Hr.)

Tutorials
(Hr.)

Practica
I (Hr.)

Credi
s

Total
Credits

Fﬂp-tr
Categor
Y

TP

BCHOD1A

Inorganic
Chemistry 1:
Chemical
Bonding and
Periodicity
in Properties

|

Core

BCHOOZA

Radical
Analysis Lab

BCHOD3A

Organic
Chemistry 1:
Reaction
Mechanism
and
Hydrocarbo
ns

Core

BCHOD4A

Functional
Group
Deétection

Lab

5.

BCHO05A

Physical
Chemistry-1:
States of
matter

Core

BCHO06A

Basic
Physical
Chemistry
Lab

DCANIA

Web
Development

Funda
mental

DCADOZA

Web
Development
Lab

Funda
mental

DENOO1A

Communicat
ion Skills

Founda
tion

10.

DINOO1A

Culture
Education -1

2

Founda
lion

DCHOO1
A

Environmen
t Studies

3

.

Funda
mental

21

12

21

27

Semester 1*Field! Project Work and Report

o

F Vo i %/
=
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Semester
Course

1l

Code

Subject

Lecture
(Hr.)

Tutorials
(11r.)

Practical

Credits

Total

Paper

(Hr.) Credits

Category
L

1. | BCHOOTA

Inorganic
Chemistry 11:
MNon-ageous
Solvents and
Transition amd
Inner Transition
Elements
Quantitative 1
analysis Lah-1

Organic 4 1
Chemistry 11:

Stereochemistry
11,
Carbohydrates,
Aromaticity &
Halides

Organie 1
Compound

Detection Lab
Physical 4 : 1
Chemistry-11:
Electrochemistry
and Surface
Chemistry
Thermo 1
Chemistry &

Surface
Chemistry Lab
Project 0 0 2
Manapgement Lab

Core

BCHOOSA

BCHO02A

Core

4. | BCHO10A

5. | BCHOI1A

Core

BCHOIZA

DCADDIA Fundamental

8. | DENOO2A | Professional 3 0 2 2 Foundation
Skills

9. | DINODZA Culiure 2 ] i

Foundation
Education=2

Y I I IR DT -

10 BCHOI3A | Core  Course 7

(Basic Analytical
Cliemisiry)
Amnalytical
Chemistry Lab

CORE

115 BCHOI4A

11 .

ﬁ
M%

.

o
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Semester 111

[ Course
Code

Subject

Lecture
(Hr.)

Tulorinls
{lr.)

Praciical

(Hr.)

Credits

Total
Credits

Paper Category

.| BCHOISA

Inorganic
Chemistry
Coordinalion
Chemistry  amd
Organometallic
Compounds

Core

.| BCHO16A

Inorganic
Preparations
and Estimation
of Metal jons

(Practicals)

Caore

BCHO1TA

Organic
Chemistry I11:
Organie
compounds of
Hydroxy,
Carbonyl,
Carboxylic acid
functional
groups &
Biomaolecules

BCHOISA

Organic
preparation &
Binary mixture
separation and
analysis lab

.| BCHO19A

Physical
Chemistry-I11:
Quantum
Mechanics and
Phase Equilibria

Cuore

BCHOZ0A

Conductometric
analysisd

Kinctic study

.| DCADDSA

Lab
Advanced
Spread Sheet
Lab

Fundamental

)

Life Skills = |
{ Personality
Development)

Foundation

DEMNOD3A

Value Education

0

0

1

0

0

1

Foundation

1

.| DINOO3A

o e g
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L""T_ and Ethics =1 P58
:']:q' Open Eleetive-1 |3 (] 0l 3 |0 (0 13 Interdisciplinary
11 Open Elective-11 | 3 1] 0 3 |0 |0 |3 Interdisciplinary
¥ 20 i 20 5 |25
|
l Semester 1V
No Course Subject Leeture | Tutorials | Practical Credity | Total | Paper Category
Code (Ir.) (Ir.) (Ir.) Credits
| L|T |P
1. BCHOZIA | Organie Chemistry | 4 - 2 4 I |5 Core
' 1V: Heterocyclic
' Compounds
J &Photochemistry
) 2.| BCHO2ZA | Organic Synthesis
) &Chromatography
) Lab
3.| BCHO25A | Discipline Eleetive | 4 - 2 4 1 |5 DE
b 1 |Green
Chemistry|
'_-L BCHO26A | Lab
) 5.| BCHOZTA- | Discipline Elective | 4 . 2 4 BE DE
BCED36A |2
¥ 6.| BCHO27A- | Lab
B BCED36A
7.| DCADDSA | Python 2 0 1] 2|0 |0 |2 Fundamental
b programming
B 5. DCAODGA | Python 0 0 2 ojo |1 |1 Fundamental
» programming Lab
. 0, Life Skills - 2 1 - 2 1 {0 1 2 Foundation
DMAO11A | (Aptitude)
) 10 Value Edecationand | 1 | 1] 1|10 [0 |1 Foundation
DIN (044 | Ethics
p 1 REMOO1 Research 3 I 0 3|1 |0 |4 Interdisciplinary
Methodology
» 25
]
]
P
y o = X
» i |
L L,
. b o/ A,
d .
& e '
- -
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Semester ¥V
&.No | Course Subject Lecture | Tutorials | Practical Credits | Total Paper Category |
Code (Hr.) {Hr.) (Hr.) Credits \ |
LT |P '
1.| BCHO23A | Organic 4 - 2 4 1 |5 Core
Chemistry V:
Spectroscopy |
2.| BCHO24A | Spectroscopic
Analysis Lab
31.| BCHO3TA- | Discipline 4 - 2 4 1 |5 DSE
BCHO46A | Elective 3
4.| BCHO37A- | Lab
BCHO46A
5. BCHO4TA- | Discipline 4 2 4 1 |5 Specialized
BCHOS6A | Elective 4
6. BCHO4TA- | Lab
BCHOS6A
T Open L - - 3 3 Interdisciplinary
Elective 111
8. BCHOSSA | Project 6 Discipline
Specific
| 24

Semester VI: **Note: In 6th Semester Student has a Choice either he can go for offered
Courses or he may avail Internship in some reputed Institute/Indusiry or In-House

Disseriation _
Course Code | Subject Lecture | Tutorials | Practical Credits | Total | Paper Category
(Hr.) (Hr.) (Hr.} Credits
LT |P
BCHO57A- | Discipline 4 - 2 4 115 Discipline
BCHO066A | Elective 5 ~ || Specific Elective
BCHO57A- Lab e
BCHOG66A B
BCHO06TA- | Discipline 4 - 2 4 1 |5 Specialized
BCHOTGA Elective &
BCHDGTA- Laly
BCHOT6A
BCHO77A- Discipline 4 - 2 4 1 |5 Discipline
RCHOBOA Elective 7 Specific Elective
BCHOTTA- Lab
BCHOS6A ; :
Open - 3 0 |3 = —
Elective-1V Interdisciplinary
Open 3 0 3 HE e
Elective-V Interdisciplinary

&

@Z’Z\w-ﬁ

M
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] *II
| 18 6 18 3 |21 |
Total Credits -
Credits | | Sem I1 Sem IISem | IV Sem | V Sem V1 Sem | Total :
27 26 25 25 24 21 148 !
Program Outcomes (PO)

B.Se¢. Chemistry Hons. 2021

graduates are expected to know the fundamental concepls
amental concepts would reflect the latest

¢ areas. Students will learn to investigate,
conclusions based on scientific reasoning.

PO1Core competency: The chemistry
of chemistry and applied chemistry. These fund
understanding of the subject and in allied subjec
experiment, relate information and draw logical

skill: To leamn and apply the knowledge of Chemistry in
blems and to apply various scientific methods to address
ata. The student will be inquisitive aboul processes
ks answers through the

PO2Disciplinary knowledge and
research and addressing practical pro
different problems and critically analyze the d
and phenomena happening during experiments in laboratories and see

research path.

PO3Skilled communicator: Communicate cffectively on various scientific issues with the with
and understand documents with in-depth analyscs and

society at large, They are expected to read
logical arguments. Graduates are expected to be well-versed in speaking and communicating

their idea.

Critical thinking and analytical reasoning and the
ccientific knowledge will help to develop scientific temper of a Chemistry graduate that will be

- more beneficial for the society. The student will be able to draw logical conclusions based on a

group of observations, facts and rules. Student will be able to solve the problems related with
society like water sanitation, effective remediation, pollution, developruent of effective drugs and

other necessary chemicals without side effects.

The course curriculum has been designed to provide opportunity to act as
n laboratory, field based work ,project and industry.

PO4Critical thinker and problem solver:

POSTeam player:
team player by contributing [
| awareness: Graduates are expected to be responsible citizen of India

d ethical baseline of the country and the world.. Emphasis be given on
including fair Benefit Sharing, Plagiarism, Scientific Misconduct

pPO6Moral and ethica
and be aware of moral an
academic and research ethics,
and so on.

PO7Skilled project manager: Graduates are expected to be familiar with decision making
to become a better leader by acquiring knowledge about

process and basic managerial skills
hemistry project management, writing, planning, study of ethical standards and rules and

' regulations pertaining 1o scientific project operation.

udent will acquire knowledge in understanding and "
data analysis, use of library search tools, and use of chemical simulation sofl mr?r;lilﬂgl:;t
computational work. Students will acquire digital skills and integrate the fundamental concepts

V™ o o
Y ;@’Lo\?} éﬂﬁw

Coann

POBDigitally literate: The st
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il nmdenn fisrls,
1O Envivamment wind sistaloabilily - Apply e kiowledge of sk nelence, Chemistiry aml

allhsd el oo puastect ensliommsil il 1o peevent envlrommental degradotion as sclence

jrnduate, i slivy Honn o e walue nynleins, ol tholr conliere, Inchimllng thelr own For n henlthy

sl enlival envlosmanent,

OO Ll lenrners Cridunten will peggulre the abilliy do engige I independent ad relf-
Tenrolig i well sl piiceenn iy porsie (thelr enreer abjectlven In mlvaneed education and |n
prnsfonslonnl contimen, Wirestageli dhee nnae ool vineed 18 “I' teehmbgue mml ather availille
teelmbguenMswkaJoiinmnla Tor pastmeninl wenebenle groswih nn woll wa for increnslng emplayability,

KEMESTER I
BONnIA: toorganle Chemisiry |

Chiemilen] Bandlng ol Perlodielly ln Propertles
Privequbsiies

Ieste knowledge of niomle strueture , perlodic bl quantum mumber and shupes of orbitals

Course pulcone
COl: The perlmtle properiles like atmle and kiale milll, lomlentlon energy, fonlzation poientlal and electron

negntlvity anid el decermiinatlon i npplicatlons
CO2: DITerent types of besillng ke fonle bond snd ascinllle I, Covnlent bonding in molecules and molecular

geometry lused on VIVE, WSEPH ind BACTT B komirw stmnieire ol dliereat mobecales andl fons
OO 5 Iilock elementa of afkudl msd alkollne caril metnls wnd dielr hishastelal aml blodoglinl applications

CO: pe Wock clensents sad thelr sl Terent compounds having Biiligstrlal mnd blsloglenl applications.

Undi=l
Perfodie Properiles ¢ Atomic and fonie rdil, lonition energy, electrode potentiol {use of

redox potentinl-reaction fensibility), electron alfinity mnd electronegntivity — definition, methods
af detenminntion or evaluntion, lrends in perfddic wble nmd applications in predicting and

ex fuini|]_g_}Elqr:fjj;r|!_iquf_ligqgllt:ii1_;=_¢il_n:huIn:thu_uimi'lghmliun.
m{ﬁ)“ﬂnﬁim_ur;hu'mkn[ selence (Mll 2008)

Unit-11

Chemibenl Bondbng

fonle Dond = Types of jonie solids, rodivs rotio ellfect and coordination number,

limitations of mdive ratio, lnitice defects, Intlice energy ikl Bom-Haber eycle, solvation

energy ond solubility of ionie solids, polurizing power and polarizobility, Fajun's rules,

(iiy  Metallie Bund : Free electron, vilence bomd ond band theories. Weok Inteructions:
Hydrogen Bond — experimental evidence, van der Woal's forces,

Unit - 111
Chemienl Bonding 1

(i)

Covalent Bonid :5hape of s,pa orbitely and thelr charmeterlsties,valence bond theory and its
limittions, direetionnl ehormeterisiles of covalent bond, varlous types of hybridizati :
and shapes of simple Inorgonic molecules and lons such as NH; H,0 EF,A::‘:;:

ot < #4
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ICl; "and H;0 by valence shell electron poir repulsion (VSEPR) theory and Molecular
Orbital Theory, bonding, nonbomding and antibonding molecular orbitals, linear
combination of atomie orbitals{LCAO). Applications of MO theory.

Unii-1V
s-Dlock Elements: Tendencics ol alkall and alkaline-enrih metnls, hydrtion energles, salvation

and complexation, Hydride (clnssilication, genernl methods of prepariion and salient features),
principle of metallurgical extrnetion, Chemistry off Li nnd e, their anomalous behaviour and

diagonal relationships, nlkyls and aryls mod their role in biology.

Unit-¥
p-Block Elements : Comparative study (group-wise) of group 13 & 14 elements with respect to

periodic properties. Compounds such ns hydrides, halides, oxides ond oxyacids;, diagonal
relationship; preparation, properties, bonding nnd structure of diborane, borazine and alkali metal
borohydrides. Preparation, propertics and technical npplications ol corhides and Huorocarbons,
Silicones and structural principles of Silicates , Borazines, Phosphonitrichnides

Books Recommended

I. “A New Concise Inorganic Chemisiry™, J. I\, Lee, 5th

London.

2. “Modem Inorganic Chemistry”, R. C. Agga rwal, 1st Edition (1987), Kiwb Mahal,
Allahabad.
“Basic Inorganic Chemistry™, F. A. Cotton, G. Wilkinson, and Paul L. Gaus, Jrd Edition
(1995).John Wiley & Sons, New York,
4. “Inorganic chemisiry™ Shriver & Atkins (Fifth edition)
5. “Chemistry of the elements™, N. N. Greenwood and A, Earnshaw

Edition {1996), Chapman & Hall,

3.

Mapping Course Ouicomes Leading Ta the Achievement of Program Oulcomes

Course | Program Ouicome
oulcome

rFO1 | POZ | PO3 [ PO4 | POS | TOG | 1MOT ros | rO9 | FOL0
COl 3 2 2 | - 1 2 1 9 1
co2 3 3 3 1 I 1 3 I 3 2
CO3 2 3 3 [ g I 2 - 3 3
CoO4 3 2 I - K} - 2 I k] 2

0- Not related; 1- low; 2- medivm; 3- high

BCHO0ZA: Radical Analysis Lab

1. To identily carbonate, Sulphite , Sulphide of dilute H2S504 group.

3. To identify Nitrite and Acetate of dilute 2504 group.

3. To identify Chloride , Bromide and lodide of concentrated  H2504 group.

4. To identify Nitrate and Oxalate of concentrated 112504 group.

5. To identify neidic radicals not identitied with dilute or concentrated HZS04 group.
6. Toanolyze basic radicals of group I and 11,

7. Toanalyze basic radicals of group N1 and 1V.

8 Tounalyze basic radicals of group ¥, V1 and VI

9, To analyze o mixture of one acidic and one basie radical,

Qj,r" v @V \PEEN (\4“_‘;‘
%1 W / - @/ -
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10, To analyze o mixture of one acidic and one basic radical with interfering radical

RCH003A: Organic Chemistry 1: Reaction Mechanism and Hydrocarbons
Prerequisites: Basic knowledge of bond length, bond angles, bond energy, types of bonds,

Types of reagents, clectrophiles, and nucleophiles, Hybridization, van der Waals interactions,

PesOnAnce.

Course oulcomes (CO):

At the end of this course student will be able fo -

CO1: Analyre and fermalate mechanisms of different organic reaction including addition, Subslitwtion, elimination
and rearmngement reactions.

C02: Understand physical properties and apply chemical properiies of various hydrocarbons wiz. alkcanes, alkenes,
alkynes and dienes in dilTerent seclors,

C03: Develop a sound understanding of the fundamental concepts of stereochemistry.

CO4: Apply the knowledge on nature and behavior of hydrocarbons in industries.

Unit 1

Structure, Bonding & Mechanism of Organic Reactions

Hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding. Types of organic
reactions, Energy considerations.

Types, structure, relative stability, and reactivity of Carbocations, Carbocations, carbanions, free
radicals, carbenes, arynes and nitrenes (with examples), Assigning formal charges on
intermediates and other ionic species. Methods of determination of reaction mechanism: product
analysis, intermediates, isotope effects. Kinetic and stereochemical studies.

Unit 11

Alkanes & Cycloalkanes

lsomerism in alkanes, methods of formation (with special reference to Wurtz reaction, Kolbe

" reaction, Corey-House reaction, and decarboxylation of carboxylic acids). Physical properties
and chemical reaction of alkanes. Mechanism of [ree radical halogenations of alkanes,
orientation, reactivity and selectivity.

Introduction and nomenclature of cycloalkanes, Baeyer's strain theory and its limitations,
Ringstrains in small rings (cyclopropane and cyclobutane), theory of strainless rings. The case of
eyclopropane ring; banana bonds.

Unit ITI

Alkcnes

Nomenelature of alkenes, methods of format ion, mechanisms of dehydration of alcohols and
dehydrohalogenation of alkyl halide, regioselectivity in alcohol dehydration The Saytzeff rule,
Hofmann's elimination, physical properties and relative stabilities of alkenes. Chemical {ons
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achiral molecules with two stereogenic centres,diastereomers, threo and erythro diastereomers.

meso compounds, resolution of enantiomers, inversion,retention and racemization. Relative and

absolute configuration: sequence rules, D & L and B & S systems of nomenclature.

Eﬂﬂﬁs:

A Text Book of Organic Chemistry : K. 5. Tiwari, 3. N. Mehrotra and N. K. Vishnoi
Modern Principles of Organic Chemistry : M. K. Jain and 5. C. Sharma

A Text Book of Organic Chemistry: (Vol. I & II) 0. P. Agarwal

A Text Book of Organic Chemistry : B. 5. Bakl and Arun Bahl

A Text Book of Organic Chemistry : P. L. Soni

Organic Chemistry : (Vol. I, IT & III) 5. M. Mukherji, S. P. Singh and R. P. Kapoor,
WileyEastern Ltd. (New Age International)

7. Organic Chemistry : Morrison & Boyd, Prentice Hall

B LA L b

Mapping of CO-PO
Mapping Course Outcomes Leading To the Achicvement of Program Outcomes

701 [PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 | P09 | POI0
col 3 3 2 1 3 | 2 1 2 3
cO2 1 . 1 2 2

of alkenes-mechanisms involved in hydrogenation, electrophilic and free radical additions,
Markovnikov's rule, hydroboration- oxidation, oxymercutation -reduction. Epoxidation,
ozonolysis, hydration, hydroxylation and oxidation with KMnO.. Polymerization of alkenes.
Qubstitution at the allylic and vinylic-positions of alkenes. Industrial applications of ethylene and
propene.
Unit IV
Alkynes and Dienes
Nomenclature, structure and bonding in alkynes. Methods of preparation. Chemical reactions of
alkynes, acidity of alkynes. Mechanisms of electrophilic and nucleophilic addition reactions,
hydroboration-oxidation, metal-ammonia reduction, oxidation and polymerization.
Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes.
Structure of allenes and butadiene, methods of formation, polymerization. Chemical reactions-
1,2- and 1,4- additions, Diels-alder reaction
. Unit'V
Stereochemistry of Organic Compounds-I
Concept of isomerism, types of isomerism. Optical isomerism:elements of symmetry, molecular
chirality enantiomers. stereogenic cenlre, opticalactivity, properties of enantiomers, chiral and
s
o
[
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cos |2 |3 2 2 2 2 1 3 2
co4 |3 3 2 3 3 3 2 3 3 z‘-\

BCHO04A: Functional Group Detection Lab

To purify the impure sample of organic compounds by sublimation .

To separate the mixture (| solid+1 liquid) by distillation .

To detect the elements (N and S) from the given organic compound.

To detect the element (halogen) from the given organic compound.

To purify the impure sample of orpanic compound by crystallization and decolourization of
the compound by charcoal.
To detect the functional group (alcoholic and phenolic) from the given organic compound.
To detect the functional group (Carboxylic) from the given organic compound.

To detect the functional group ( Ester) from the given organic compound.

 To detect the functional group (Carbonyl) from the given organic compound.

10. To detect the functional group (Amine and Aniline) from the given organic compound.

11. To detect the functional group (Carbohydrate And Nitro) from the given organic compound.

12, Te detect the functional group (Amide) from the given organic compound

e

o 8 = o

BCHO05A: Physical Chemistry-1

States of Matter
Prerequisite: Basic knowledge of Structure of atoms, Solutions, Basics of thermodynamics

The student will able (o-
€01 Understand fundamental concepts of states of monier,

€02 Describe basic properties of solutions.
C03: Analyze experimental methods for determination of properties of solutions.

CO4: Acquire knowledge about properties of dilute solutions.

Unit-I

Solid State: Types of crystals (molecular, covalent, metallie, ionic), Imperfections in crystals:
point defect, Schottky defect, Frankel defect, metal excess defect (colour centre), line defect
(dislocations), edge and screw dislocations, Crystal structure of NaCl, KCl, Graphite, and

Diamond. Band theory of solids.

UNIT-11

Liquid State: Surface tension of liquids, capillary action, surface tension and temperature,
interfacial tension, surface active agents, Viscosity of liquids, experimental determination of

viscosity coefficient, its variation with temperature, Intermolecular forces of liquids.
e tension

M= Band iheory of solids, sur

Unit —I11
Gaseous State: Kinetic theory of gases, iransport coeflicients. Collision in a gas- mean free
ion diameter and its dynamics, collision number and effusion. Behaviour of real gases

path, collisi
Van der Waal's equation, Critical phenomena - critical constants of a gas and their

determination, continuity of state, critical state, Principle of corresponding states, liquefaction
s
. il 0

e
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MIT= Kinetic theary "o gascs, fransport_coefficients, collision diameter and its dynamics)
collision number and effusion;
Unit -1V
Solutions: Liquid-liquid - ideal solutions, Raoult's law. Ideally dilute solutions, Henry's law.
Mon- ideal solutions. Vapour pressure - composition and vapour pressure- lemperalure curves;
Azeotropes-HCI-H,0,  ethanol-water systems and fractional distillation. Partially miscible
liquids-phenol-water, trimethylamine-water, nicoline-water systems. Effect of impurity on
consulale temperature, Immiscible liquids and stcam distillation. Memst distribution law.
Caleulation of the partition coefficient. Applications of distribution law.
 Unit=¥

Dilute solutions: Colligative properties. relative lowering of vapour pressure, its relation 10
molecular weight of non-volatile solute. Elevation of boiling point and depression of freezing
point. Derivation of relation between molecular weight and elevation in boiling point and
depression in freezing point. Experimental methods of determination. Osmosis,osmotic pressure,
experimental determination. Abnormal Colligative properties- Van't Hoff factor.
BOOKS:

1. “Physical Chemistry”, P. C. Rakshit, 5th Edition (1985), 4th Reprint (1997), Sarat Book

House, Calcutta.
2. “Principles of Physical Chemistry”, B. R. Puri, L. R. Sharma, and M. S. Pathania, 37th
Edition(1998), Shoban Lal Nagin Chand & Co., Jalandhar

NITTZ Osfiosis,osmotic pressure, Abnormal Colligative properties-Van't Hof factor,

Mapping Course Outcomes Leading To the Achievement of Program Qutcomes

CO/PO | POL P02 |PO3 |Po4 |POS [PO6 |PO7 |POE | PO PO10
Col 3 2 1 2
coz2 3 3 1 2
CO3 3 2 1 1 2 2
CO4 3 2 2 1 2 1

BCHO06A Basic Physical Chemistry Lab

1. To calibrate pipettes.

2. To calibrate burettes.

3. To prepare standard solution and dilution 0.1 M to 001 M solution.

4. To standardize a secondary standard solution

5. To prepare standard 0.1 N NaOH solution using 0.1 N Oxalic acid as primary standard
solulion.

6 To determine strength of unknown CH;COOH using 0.1 N NaOH as intermediate
solution.

7. To determine the percentage composition of a given mixture (non inferacting system) by
viscosity method.

8  To determine the percentage composition of a given mixture {non interacting system) by
surface tension method.

9. To determine the partition coefficient of lodine between water and carbon tetrachloride
(or chloroform, carbon disulphide etc) al room temperature.
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SEMESTER II

BCHO07A: Inorganic Chemistry I1
MNon-aqeous Solvents and Transition and Inner Transition Elements

Prerequisites:
Basic knowledge of periodic table, General introduction, electronic configuration, occurrence

and characteristics of transition metals, peneral trends in properties of the first row transition
metals — metallic character, ionization enthalpy, oxidation states, ionic radii.

l:.lﬂl.ll':h! OH!EIIEE
CO1: students will be able 1o explain the unigue characteristics of different types of acids and bases.

CO2: students will be able to analyze the chemical reaction in different non aqueous solvents and advaniages’

limitations of various solvents
€03z snsdents will be able to explain the trends in atomic and physical properties of group 15, 16, |7 & 18 glements
CO4: stisdents will be able to leam about the vast world of transition elements and their unique propertics and basic

knowledge of lanthanides and actinides chemistry.

Unit=I
Acids and Bases: Acid and base, pH and hydrolysis of salis,Arrhenius, Brénsted-Lowry, Lux

flood, Solvent System and Lewis concepts of acids and bases. Factors affecting strengths of
Lewis acids and bases.

Unit=11
Non-aqueous Solvents: Physical properties of a solvent for functioning as an effective reaction

' medium. Types of solvents and their general characteristics, Reactions in liquid ammonia and
liquid sulfur dioxide.

Unit-111
Chemisiry of P-block clements (Groups 15, 16, 17 and 18) : Group trend in periodic

properties, hydrides, oxides, oxyacids and halides. Structures of oxides and oxyacids of nitrogen,
phosphorus, sulphur, selenium, tellurium and halogens.Chemistry of eyclophosphazines and
tetrasulphur tetranitride.

Interhalogens and Noble gascs

Basic properties of iodine, structure and bonding ofinterhalogens and polyhalides,Preparation

and structure of noble gas compounds

Unit-IV
Transition Metals: Characteristic propertics of 3d elements - ionic radii, oxidation states,

complexation  tendency,magnetic  behaviour and  electronic  spectral  properties,
. Spectropholometric estimation of metal ions.

Unit-¥
Lanthanides & Actinides : Comparative study of lanthanide elements with respect to el

configuration, atomic and jonic radii, oxidation state and complex formation.
contraction. Occurrence and principles of separation of lanthanides. Actinides;”electronic
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Books Recommended
1. “Concise [norganic Chemistry™, J. D. Lee, 5th Edition (1996), Chapman & [Hall, Londen.

2 “Modern Inorganic Chemistry”, R. C. Aggarwal st Edition (1987), Kitab Mahal,

Allahabad.
3. “Basic Inorganic Chemistry”, F.A.Cotton, G. Wilkinson, and Paul L. Gaus, Ind Edition

(1995), John Wiley & Sons, New Yorrk.
4. “Incrganic chemistry: Principles ol struclure and reactivity” James E. Huyee, Ellen A,

Keiter and Richard L. Keiter
5. “Inorganic chemistry” Gary L. Miessler and Donald A. Tarr

6. “Selected topics in inorganic chemistry” Dr. Wahid U. Malik, Dr. G. D. Tuli, Dr. . D.
Madan

Mapping of CO-PO
Mapping Course Outcomes Leading To The Achievement OF Program Ouicomes

Course | Program Ouicome
outcome
PO1 [PO2 [PO3 |PO4 [PO5 | POG | POT | POS rO9 | PFOID

CO1 3 2 2 3 2 | k) | 3 )
CO2 3 3 ] 3 3 l 3 | 3 2
C03 2 3 2 1 - l 2 - 3 K]
CO4 3 2 - 2 3 l 2 | 3 2

| CO5 3 3 1 2 3 = 2 | 3 £

0- Not related; 1- low; 2- medium; 3- high
BCHO08A Quantitative analysis Lab-1

To determine the hardness of Water by complexometrie method.
To determine the hardness of Water by HCI method.

Calibration of weights and caleulation of errors in it.
Prepare a standard solution of Na;COj and standardize the given solution of HCI/HSO,

Prepare a standard solution of sodium oxalate and standardize given solution of KMnQOy
Determine percentage purity of commercial sample of NaOH

Prepare a standard solution of KzCraO7 and standardize given solution of NaxS:0y
Estimation of Barium as BaS0, gravimetrically

RO EL P

BCHO09A: Organic Chemistry 11I:
Stereochemistry 11, Carbobydrates, Aromaticity & Halides

Course outeomes (CO):

. At the end of this course student will be able 1o -

COl: apply the knowledge of isomerism, stability and reactivity on different conformations.
€02 understand the carbohydrates, their occurrence, structure, configaration, properties and also get the knowledge
of the rale of these blo-molecules in biological system and diy 1o day lifs,

CO3: interpret the concept of aromaticity, properties and the chemical reactions of aromatic ¢

€04: evalunte the structure and classes of aryl and alkyl halides, physical propenti
compounds, substitution, elimination, reduction reactions and thelr uses in everyday life

& q/ \/ V4

preparation of halo
. environment concern,

.
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Uit 1

Stereochemistry of Orpanic Compounds-11
Geometrical isomerism: delermination of configuration of geometrical isomers, E & Z systems

of nomenclature, geometric isomerism in oximes and alieyelic compounds. Conformational
isomerism: conformational analysis ol ethane and n-butane. conformations of cyclohexane, axial
and equatorial bond, conformation of mono substituled cyclohexane denivalives. Newmann

projection and sawhorse formulae, Difference between configuration and conformation.

Unit 11

Carbohydrales
Classification and nomenclature of monosaccharides, mechanism of osazone formation,

interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses.
Configeration of monosaccharides. Erythro and threo diastercomers. Conversion of glucose into
mannose, Formation of glycosides, ethers and esters. Determination of ring size of
monosaccharides. Cyclic structure of D (+) glucose.

Unit IT1

Arenes & Aromaticity
Nomenclature of benzene derivatives. The aryl group, aromatic nucleus and side chain structure

of benzene, molecular formula and Kekule structure, stability,

Huckle's rule, aromatic jons, Aromatic electrophilic substitution-general pattern of the
mechanism, role of o and n complexes. Mechanism of nitration, halopenation, sulphonation,
mercuration and Friedel-Crafts reaction, energy profile diagrams. Activating & deactivating
substituents, orientation and ortho/para ratio. Side chain reactions of benzene derivatives. Birch

reduction.
Unit IV

Alkyl Halides
Nomenclature of alkyl halides, methods of preparation, chemical reactions. Mechanism of

nucleophilic substitution reactions of alky halides, SN’ and SN' reactions with energy profile

diagrams. Polyhalogen compounds, chloroform, carbon tetrachloride.

+ Unit ¥

Aryl Halides
Methods of formation of aryl halides, nuclear and side chain reactions. The addition, elj
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and the elimination-addition mechanism of nucleophilic aromatic substitution reactions. Relative

reactivities of alkyl, allyl, vinyl and aryl halides. Synihesis and use of ,D.T. and B.H.C.

Books Suggested :
. A Text Book of Organic Chemistry : K. 8. Tiwari, 5. M. Mehrotra and N. K. Vishnoi

Modem Principles of Organic Chemistry : M. K. Jain & S. C. Sharma

A Text Book of Organic Chemistry: (Vol. 1 & 1I) O. P Agarwal

A Text Book of Organic Chemistry : B. S, Bahl and Arun Bahl

Organic Chemistry by Morrisond& Boyd,Prentice Hall

A Text Book of Organic Chemistry : P. L. Sonl

Organic Chemistry: (Vol. I, IT & IIT) 5. M. Mukberji, S. P. Singh and R P. Kapoor

P

it o

Mapping of CO-PO
Mapping Course Outcomes Leading To The Achievement Of Program Oulcomes

P01 POz | PO3 PO4 |PO5S |PO6 |PO7 |POE [PO9 | POID
colr |2 3 1 2 3 | 2 2 2
co2z |2 3 3 1 2 I I 2 2
co3 (3 3 2 2 2 2 2 2 2 1
co4 |2 2 2 2 2 2 1 3

BCHO10A: Organic Compound Detection Lab

1. To identify an organic compound number 1 through the functional group analysis,
determine its M.P and prepare its suitable derivative.

2. To identify an organic compound number 2 through the functional group analysis,
determine its M.P and prepare its suitable derivative.

3. To identify an organic compound number 3 through the functional group analysis,
determine its M.P and prepare its suilable derivative.

4. To identify an organic compound number 4 through the functional group analysis,
determine its M.P and prepare its suitable derivative.

5. To identify an organic compound number 3 through the functional group analysis,
determine its M.P and prepare its suitable derivative.

6. To identify an organic compound number 6 through the functional group analysis,
determine its M.P and prepare its suitable derivative

7. To identify an organic compound number 7 through the functional group analysis,
determine its M.P and prepare its suitable derivative

8. To identify an organic compound number 8 through the functional group analysis,
determine its M.P and prepare its suitable derivative

9. To identify an organic compound number 9 through the functional group analysis,
determine its M.F and prepare its suitable derivative
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BCHO11A

Electrochemistry and Surface Chemistry
Al the end of this eoarse student will be able o -

COI: Understand aspects of electrochemistry and thermodynamics,
C02: Describe principle theories of Chemibeal kinctics,

C03: Leamn about colloidal nature of matier

COMd: Analyse basic terms and theorems of surface phenomenca.

Unit-1

Electrochemistry-1 : Arrhenius theory of electrolytic diszociation, classification of electrolytes;
Theory of strong electrolytes :- Qualitative idea of Debye-Huckel theory of ion-ion interactions,
Debye-Huckel limiting law for activity coeflicient of ions in electrolyte solution {derivation not
required), its modification for concentrated solutions. Debye-Huckel-Onsager (D-H-0) theory
ofelectralytic conductance : qualitative idea of electrophoretic and relaxation effects, Migration
of ions: wransference number and its determination (Hittorl and Moving Boundary methods).
Unit-11

Thermodynamics-I: Introduction of different terms and processes in thermodynamics : Systems
(isolated, closed, open) and surroundings, macroscopic properties (extensive and intensive),
kinds of processes, work, heat and First Law of thermodynamics, state and state functions (exact
and inexact differential), path dependence of work and heal. Enthalpy, heat changes at constant
volume and constant pressure, heat capacities { Cv , Cp ) and relation between them for ideal

gases. T A
MIT= First Law of thermodynamics, work and heat. Enthalpy,
UNIT-11I

Chemical Kinetics-I: Introduction, order and molecularity of a chemical reactions, integrated
rate equations for zeroth, first, second and third order reactions, efect of temperature on reaction
rales (Arrheninus  eguation)collision theory and transition state theory (derivation
thermodynamically), deviations from collision theary.

MIT= collision theory and transition state theory. (derivation thermodynamically), deviations
from collision theory.
. Unit=TV

Surface chemistry: Definition of colloids. Solids in liquids(sols), preparation, purification,
properties - kinetie, optical, electrical. Stability of colloids, Hardy-Schulze law, protective
colloid. Liquids in liquids (emulsions) preparation, properties, uses. Liquids in solids (gels)
preparation, uses.

Unit-¥

Surface process: Adsorption: Physical adsorption, chemisorption. Freundlisch, Langmuir
adsorption isotherms. Applications of adsorption, Multi layer adsorplion-BET equation (no
derivation) and its application o surface area measurement.

BOOKS
1, “Physical Chemistry”, P. C. Rakshit, 5th Edition (1985}, 4th Reprint (1997), Sarat Book
House Calculla,

2. “Principles of Physical Chemistry”, B. . Puri;, L. R. Sharma, and M. 8. Pathania

37th Edition(1998), Shoban Lal Nagin Chand & Co., Jalandhar,

el W /
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3. “Physical Chemistry”, K. J. Laidler and J. M. Meiser, 3rd Edition, Houghton Mifflin

Comp., NewYork, International Edition {199%).
4. An Introduction of Electrochemistry by S. Glasstone

Mapping of CO-PO

Mapping Course Outcomes Leading To The Achievement Of Program Oulcomes

P05 POG ro7 POS POY POI10

CO/PO [PO1 [PO2 [PO3 | PO4
Col 3 3 1 2 I 2 1 2
coz |3 3 1 2 1 1 2 ] 2
co3 |3 2 ] ] 2
Cco4 |3 3 1 2 1 ] 2 ] 2

BCHO12A: Thermochemistry & Surface chemistry Lab

1. To determine the solubility of benzoic acid at different temperatures and to determine
2. A H of the dissolution process.

3. To determine the water equivalent of the thermos flask or calorimeter,

4. To determine the enthalpy of neutralization or heat of neutralization for a strong acid and

strong base.

5. To determine heat of neutralization of a weak acid say acetic acid and to f-'ill:ulull: its heat
of ionization or enthalpy ol ienization.

6. To determine heat of neutralization of a weak base say NHLOH and to calculate its heat

of ionization or enthalpy of ionization.

7. To determine the strength of given acid pH metrically.For this you are provided with
standard NaOH solution.

§. To draw the solubility curve of phenol —water system and to determine critical solution
temperature of the system and the composition of phenol-water system at C.5.T.

0, To determine the C.5.T of phenol-water system in presence of 1% NaCl solution and 1%

succinic acid solution.
10. To determine the dissociation constant of a weak acid conductometrically and verify

ostwalds dilution law:.
11. To determine the transition temperature of the given substance by thermometric method

(MnClz.4H,0 )

BCHO13A: Basic Analytical Chemistry

On completion of the course, B.S¢. student will be able to understand;

CO-1 about the various types of error with curves and inethods of minimizing errors with slgnificant figures and
computation nles.

C0-2 about the Properties and formation of precipitates, conlamination and methods of removing impurities in
precipitates and about the theoretical and practical aspecls of varsous u-n:llylmul reagents and their applications,

CO-3 about the solvent extraction systems, distribition laws and Craig concept also with Radicanalytical Methods

and their applications.
CO-4 about classification of chromatographic methods and applications and El-:rn:nm:.- idea of HPL{:, c.c:,m |
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DTA.

Unit-I
Statistical Evaluation: Determinate and Indeterminate errors. Normal error curve. Accuracy
andPrecision. relative and standard deviation. Methods for minimizing errors. Criteria for

rejection of an observation. Significant figures and computation rules.

Unit-11
Precipitation:Desirable propertics of gravimetric precipilates. Formation of gravimetric
precipitates.Conditions for quantitative precipitation. Contamination in precipitates. Methods for
removing impurities in precipitates. Organic precipitants (oxime,dithiozone,a-nitroso-(-naphthol,
cupeferron.dimethyl glyoxime) in chemical analysis.

Umnit-I11

Analytical Reagents: Principles of qualitative and quantitative analysis; acid-base,
oxidation-reduction and complexometric titrations using EDTA; Karl Fischer reagent and
periodate in chemical analysis. precipitation reactions: use of indicators; use of organic

reagents in inorganic analysis.

Unit-1V

Solvent Extraction : Distribution law, solvent extraction, equilibrium constant from distribution
coefficient (K1 + Iz = KI;).Craig concept of counter-current distribution, Important solvent
extraction systems.

Radioanalytical Methods : Elementary theory, isotope dilution and Neutron activation

methods and applications, applications of isolopes.

Unit-V

Chromatography : Classification of chromatographic methods, peneral principle and
application of adsorption, partition, ion-exchange, thin layer, column and paper chromatography.
Elementary idea of HPLC, GC,GSC. TGA& DTA analysis.

Books Recommended
1. “Modem Methods of Chemical Analysis”, R. L. Pecsock, L. In Shields, T. Cairns, and L.

C. McWilliam, 2nd Edition { 1976), John Wiley, New York.
2. “Basic Concepls of Analytical Chemistry”, §. M. Khopkar, 2nd Edition (1998), New Age
International Publications, New Delhi.
3. “Epvironmental Chemistry”, A. K. De, 3rd Edition (1994), Wiley Eastern, New Delha,
" 4. “Instrumental Methods of Analysis”, H. H. Willard, L. L. Merritt, and J. A. Dean, 6th
Edition (1986),CBS Publishers & Distributors, Shahdara, Deli.
5. “Analytical Chemistry”, G. M Christian, 4th Edition (1986), John Wiley & Sons, New

York.
6. “I'rinn:i]:r]csand Methods of Chemical ﬁna_‘l}'ﬁ.'lﬂ.", . F. Walton, 2nd Edition {.'gﬁﬁ:l. Prentice

Hall, New Delhi

Mapping Course Outcomes Leading To The Achievement Of Program Outcomes

el

PO _|PpO2 |PO3 |PO4 [POS [PO6 [PO7 [P@E [PO9 [POIO

VAR AV
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col |3 3 2 I 3 3 2 I 3 2
co2 |3 2 3 2 2 3 1 1 3 2
CO3 3 3 1 ) 2 3 I 3 3 2
co4 |3 3 3 i 3 3 2 3 3 2

BCHO14A: Estimations, Calibrations and Chromatographic analysis (Practical)

Calibration of weights and caleutation of errors in il. .
Prepare a standard solution of NapCO, and standardize the given solution of HCIYH;504

Prepare o standard solution of sodium oxalate and standardize given solution of KMnQOy

Determine percentage purity of commereial sample of NaOH

Prepare a standard solution of KzCryOy and standardize given solution of Na;5:03

Estimation of Barium as BaS0, gravimetrically

Preparation of 0.1 N solution of HCI HNO; using density and percentage by weight and

their standardization by using NS0y

Prepare a calibration curve using KMnOy and determine concentration in unknown given

sample solution,

9. Prepare a calibration curve using K:CraOy and determine concentration in unknown given
sample solulion.

10. Preparation of 0.05 N H;S0, using density and weipght percentage and its standardization.

11. To separate the mixture of Methyl Orange and Methylene Blue by using cyclohexane and
ethyl acetate(8.5:1.5) as solvent system by TLC,

12. To separate the mixture of Aldehyde and Ketones by TLC.

13. To separate the pigments from spinach ieaves by column Chromatography.

14. Preparation and separation of 2,4-dinitro Phenylhydrazone of acetone , 2-butanone using
toluene and petroleum ether(40:60),

15. To separate the mixture of D,L-alanineglycine and L-leucine using n-butanol : acetic

acid :water(4:1:5).Spray reagent- Ninhydrin.

I P el

g

SEMESTER 111

BCHOISA
Coordination Chemistry and Organometallic Compounds

. Prerequisites: Coordination compounds - Introduction, ligands, coordination number, colour,
magnetic properties and shapes, 1L PAC nomenclature of mononuclear coordination compounds.

Course oul gome . i
D1 students will be able 1o identily commaon organic ligands wed o construct coordination complexes and leam

how cenain ligands interact wilh lransition meetal, students will be able 10 explain the formation of metal ligand
bands, predict the geometry of mlecules,

CO2: stedents will be phle to relote electronic conflguration 1o the basic magnetic properties of coordination
complexes, calculate the spiin only magnetic moment of siniple coordination complexes.

CO3: students will be able to wndersiand the classification, properties ond applications of organom etallic
compounds, study the methods of preparathons, properties, struscture and bonding of metal carbonyls and metal
chusters

C04: studemts will be able 1o understand le of metal in biologlcal system,

Q” W L
\/ B}/m/ R/ Q(/ "
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Unit-I

Coordination Compounds : Wemer's theory, nomenclature, chelates, stereo-chemistry of
coordination numbers 4, 5 and 6. Various types of isomerism in coordination complexes.
Important applications of coordination compounds. Theories of metal-ligand bonding in
transition metal complexes- Sidgwick effective atomic number concept, valence bond theory of

coordination compounds. .
MIT : Principle of chemical science (fall 2014)
Unit-11

Theories of Metal-Ligand bonding : Limitations of valence bond theory; Crystal-ficld theory
and crystal-field splitting in octahedral and tetrahedral complexes; factors affecting the crystal-
field parameters.

MIT : Principe of chemical science (fall 2014)

Unit-111 . .

Magnetic Properties of Transition Metal Complexes : Types of magnetic behaviour, methods
of determining magnetic susceptibility, L-S and J-J coupling, orbital contribution to magnetic

moments. Correlation of magnetic moment data and stereochemistry of Co(ll) and Ni(l)
complexes; anomalous magnetic moments.

Unit-V

Organometallic Chemistry : Definition, nomenclature and classification of n[ganumﬂmlljc

compounds. Preparation, properties, bonding and applications of alkyl and aryls of Li, ﬁ..!. Hg, Sn,

Ti. A brief account of metal-ethylenic complexes and homogeneous hydrogenation.Metal

carbonyls : Th EAN rule, classification of metal carbonyls, structures and shapes of metal
" carbonyls of V, Cr, Mn, Fe, Co and Ni.

Unit-¥

Bivinorganic Chemistry: _

Essential and trace element in biological process, oxygen transport with reference fo

haemoglobin, biological role of alkali metals. ; _ o

Metal ions present in bislogical systems, classification of elements according to their action in

biological system. Sodium / K-pump, ;

carbonic anhydrase and carboxypeptidase. Excess and deficiency of some trace metals.

Iron and its application in bio-syslems, Haemoglobin, Myoglobin.

ks Recommended

ez . "Cunﬁ; Inorganic Chemisiry™, J. . Lee, 5th Edition (1996), Chapman & Hall, London,

2. “Modern Inorganic Chemistry™, R. C. Aggarwal, 1st Edition (1987), Kitab Mahal,
Allzhabad. oo

3. “Basic Inorganic Chemistry”, F. A Cotton, G. Wilkinson, and Paul L. Gaus, 3rd
Edition (1995),John Wiley & Sons, New York.

4. “Inorganic Chemistry”, A. G. Sharpe, 3rd International Student Edition (1999), ELBS /
Longman, LK. ) s

5. “Inorganic Chemistry”, D. F. Shriver and P. W. Atkins, 3rd Edition (1999), ELBS,
London.

6. “Organometallic Compounds” (Pragati Publications) Indrajeet Kumar

2 %

—
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7. “Selected topics in inorganic chemistry” Dr. Wahid U. Malik, Dr. G. D. Tuli, Dr. R. D.
Madan

Mapping of CO-I'O

Mapping Course Outcomes Leading To The Achievement OF Program Outcomes

Course | Program Oulcome
oulcome
POL [ rO2 [PO3 [PO4 |POS |POG6 | POT [POB | PO9 | POID
Co1 3 2 2 1 - | 2 | 2 3
lcoz |3 3 3 1 I ] 1 2 2
| CO3 2 3 3 1 1 1 2 1 3 3
CO4 : 2 - 1 3 - 2 1 3 2

0- Mot related; 1- low; 2- medium; 3- high

BCHO16A: Quantitative analysis Lab-1

1. To estimate Ni as Ni-DMG in given solution.

2. To estimate Cu as CuSCN in given solution.

3. Qualitiative Analysis: Sepration and determination of two metal ions Cu-Ni involving
volumetric and gravimetric methods,

4, Qualitiative Analysis: Sepration and determination of two metal ions Ni-Zn involving
volumetric and gravimetric methods.

5. Qualitiative Analysis: Sepration and determination of two metal ions Cu-Fe elc.
involving volumetric and gravimetric methods.

BCHO1TA Organic Chemistry I11:

Organic compounds of Hydroxy, Carbonyl, Carboxylic acid functional groups &
Biomolecules

Course ouicomes (CO):

At the end of this course student will be able to -

Oz understand the synihesis and reactions of alcohols and phenals, their synthetic and industrial applications,
their use as solvent and important synibetic reagents,

CO?: understand the preparations, reactions and praperties of carbanyl compounds (aldehydes and ketones),
carbooylic neid and its derivatives.

CO03: apply the knowledge of oxygen contining compounds in industrial applications of various symthetic,
condensation and polymerization reactions.

C0M: demonsirate an understanding of fundamental of strueture/Munction of biomalecules viz amino acids, proteing,
enzymves, nucleic achls and DNA.

Uimit I:
Alealiols

“ Y
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Classification and nomenclature. Monohydric alcohols - Nomenclature, Method of formation by
Reduction of aldehydes, Ketones, Carboxylic acids and esters, Hydrogen bonding. Acidic nature,
Renctions of alcohols,

Dihvdric Alcohols - Nomenelature, methods of formation, Chemical reaction of vicinal glycols,
Oxidative-Cleavage [Pb(OAc)s and HIO4] and pinacol-pinacolone rearrangement. Trihydric

Aleohols - Nomenelature and methods of formation, chemical reactions of glycerol.
Unit 11:

Phenals

Nomenclature, Structure and bonding. Preparation of Phenols, Physical properties and acidic

- character. Comparative acidic strengths of alcohols and phencls, Resonance stabilization of
phenoxide jon. Reactions of phenols: electrophilic aromatic substitution, acylation and
carboxylation. Mechanism of fries rearrangement, (laisen rearrangement, Gatter-man synthesis.
Hauben- Hoesch reaction, Lederer-manasse reaction and Reimer-Tiemann Reaction.

Unit I11:

Aldehydes and Ketones

Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and ketones with
particular reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes and
ketones using 1,3-Dithianes, synthesis of ketones from nitriles and from carboxylic acids.
Physical properties. Mechanism of Nucleophilic additions to carbonyl, Aldel, Perkin and
Knoevenagel condensations. Condensation with ammonia and its derivatives. Wittig reaction,
Mannich reaction. Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-Villiger
oxidation of ketone, Cannizzaro's rcaction, MPV, Clemmensen, Wolll-Kishner, LiAlH4

reductions.

Unit 1V:

Carboxylic Acids & Derivatives

Nomenclature structure and bonding, Physical properties, Acidic nature of carboxylic acids,
Effect of substituents on acid Sirength. preparation of carboxylic acids. Reactions of carboxylic
acids, Hell-Volhard Zelinsky reaction.

Structure and nomenclature of acid chlorides, esters, amides and acid- anhydrides. Relative
stability and reactivity of acid derivatives. physical properties, Inter conversion of acid

. derivatives by nucleophilic acyl substitution. preparalion of carboxylic acid derivatives, chemical
reactions. mechanism of esterification and hydrolysis (Acidic and Basic)

Unit ¥
Amino Acids: Classification, structure and stereochemistry of amino acids, Acid-base b-l:haviur.

i Y ifﬂﬁ/g@
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isoelectric point and electrophoresis, Preparation and reactions of u-nmino

iy,

Peptides and Prodeins: Structure and nomenclalure of peptides and proteins, Clossilicotion of

proteins. Peptide structure determination, end group nnalysis, selective hy

drolysis of peptides.

Classieal peptide synthesis, solid-phase peptide synthesis, Structures of peptides and proteins,

Levels of protein structure, Profein dennturalion/renaluration,
Nucleie Acids: Introduction. constituents of nuclele neids. Ribonucleosides and ribonucleotides.

The double helieal structure of DNA.

Books Suppested:

NS

A Text Dook of Organic Chemistry: K. 8. Tiwari, 8, N. Mehrotra and N. K. Vishnoi
Modern Principles of Organic Chemistry: M. K. Jain & 8. C. Sharma

A Text Book of Organic Chemistry: (Vol. 1 & 11) O, P. Agarwal

A Text Book of Organie Chemistry: B. $. Dahl and Arun Bahi

Organic Chemistry by Morrison& Boyd,Prentice Hall

A Text Book of Organic Chemistry: I, L. Soni

Organie Chemistry: (Vel. I, IT & 1) 5. M. Mukherji, S. P. Singh and R P. Kapoor

Mapping of CO-1* )

Mapping Course Outcomes Leading To The Achievement Of Program Outcames

PO1 PO2 PO3 PO4 |PO5 |PO6 | POT | POB pO9 | PO1O
COl 3 3 2 2 2 2 2 1 3 2
coz |2 2 1 2 2 2 3 2 2
co3 |3 2 3 2 1 | 2 3 |
COd4 |3 2 2 3 2 | 2 2 3 2

_ BCHO18A: Organic preparation & Binary Mixture Analysis lab

To separate and identify the organic mixture containing two solid components using
water and prepare their suilable derivatives.

To separate and identify the organic mixture conlaining two solid components using
water and prepare their suitable derivalives.

To separate and identify the organic mixiure containing two solid components using hot
water and prepare their suitable derivatives.

To separate and identify the ofganic mixture containing two solid compenents using
MaOH and prepare their suitable derivatives.

To separate and identify the organic mixture containing two solid components using
MaOH and prepare their suitable derivatives.

To separate and identify the organic mixiure containing two solid components using
NaHCO; and prepare their suitable derivatives.

To separate and identify the organic mixture containing two solid components using
NaHCO; and prepare their suitable derivatives.

Scanned by CamScanner
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BCHD19A: Physical Chemistry-3-Quantum Mechanics and Phase Equilibria

The student will able 1o-

COl: Understand fundamental concepts of quantum Chemistry.

COL: Describe application af phase equilibrium and phase diagram.

€03 : Understand thermodynamics of mining in solutions and applications of nuclear chemistry.
COMd : Explain terms involved and thermodynamics in chemical equilibrium

Unit-1

Elementary quantum mechanics:

Black-body, radiation, Planck’s radiation law, photoelectric effect, heat capacity of solids.
Compton effect. De-Broglie hypothesis. Heisenberg's uncertainty principle,Sinusoidal wave
equation, Hamiltonian operator, Schrodinger wave equation and its imporiance, physical
interpretation of the wave function, postulates of quantum mechanics, particle in a one

dimensional box.

Unit I
Phase Equilibria and Photochemistry:

Phase rule, phase, component, degree of freedom, thermodynamic derivation of phase rule, phase
diagrams of one component systems (water and sulfur), condensed phase rule, two component
systems (phenol-water, lead-silver, tin-magnesium). Law of photochemical equivalence,
quantum efficiency, reasons for low and high quantum efficiency. Jablosnski diagram depicting
various processes occurring in the exited sate, qualitative description of fluorescence,
phosphorescence, non-radiative processes (internal conversion, infersysiem crossing), quantum

yield, photosensitized Reactions.

NI Phase rile; phase Giagrams Ol 6AE Commponent sysienis (Waier a6d sullur), condensed phise
rule,

Unit-IT1
Thermodynamics of Solutions:

Partial molar quantities, chemical potential, the Gibbs-Duhem equation,fugacity,activity and
activity coefficient (concept and physical significance), reference and standard states. Lewis-
Randall rule, thermodynamic functions of mixing (DGmix , DSmix , DVmix , DHmix}.

Unit I'V
Nuclear Chemistry:

Isotopes, their separation and applications. Muclear lorces, nuclear binding energy, stability of
nucleus, epergy changes in nuclear reactions, nuclear fission and fusion. Uses of nuclear
radiations (radiation, sterilization, radiation energy for chemical synthesis). Radio isotopes as a

source of electricity.

Unit=¥

Chemical Equilibrium: |
Equilibrium constant and free energy, concept of chemical potential,

Thermoadynamic derivation of law of chemical equilibrium. Temperature dependence

v
“ Ve g
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ion isochor, Van't HofT reaction
lausius Clapeyron
thermodynamic
ssociation,

of equilibrium constant; Vant Haoll react
isotherm. Le-Chatetier’s principle and its applications, C
equation its applications, Nernst  distribution law -~ [is
derivation, Modification of distribution law when solute undergoes di
pssociation and chemical combination,

MIT= Clansing Clapeyron equation its applications.

TRIN] 4+
1. “Physical Chemistry™, I C, Rakahit, 5th Edition (1985), Ath Reprint (1997), Sarat Book
Howise, Calcutta,
“Principles of Physical Chemisiry™, B. R. Furi, L. R, Sharma, and M. 5. Pathania,
17th Edition( 1998), Shoban Lal Nagin Chand & Co., Jalandhar.
13 A MeQuarrie, Introduction to Quantum Chemistry
Introcduction 1o Quantum Mechanics by Pauling and Wilson
Ouantum Mechanics by Griffiths.
Text Book of Physical Chemistry by Samuel Glasstone
Essentinls of Nuclear Chemistry By HJ. Amikar, New Age International,

L

P s, [ e L

Mapping of CO-I"O
Mapping Course Qutcomes Leading To The Achievement OF Program Qutcomes

TCOPO | PO1_|PO2_|PO3 PO+ _|POs [PO6 [PO7 [POS | PO9 | FOI0
Col |3 3 2
co2 |3 3 2 2 [ 2 2 2
co3 |3 3 1 [ 2
cod |3 |3 | 2 1 2 2

BOCH 020A: Conductometric anulysis& Kinetic study Lab

. Te determine the specific reaction rate of the hydrolysis of methyl or cthyl scetate

catalysed by 1O at room lemperature.

To determine the specific reaction rate of the hydrolysis of methyl or ¢thyl acetate

catalysed by H:504 o room (emperature and compare the relative strengih of acids.

To determine the specific reaction rate of the hydrolysis of methyl or ethyl acetate

catalysed by HCT 40°C, 45 °C and 507C and caleulate energy of activation graphically

5 W :-11 s employing the rale constant relationship with energy of activalion.

4. To prepare colloidal solution of arsenius sulphide.

5. To study the reaction rate of decomposition of iodide by H;U; Kinetically.

6. To study the hydrolysis of methyl acclate catalysed by HCI solution and equinormal
mlutiun‘uf urea by drochloride and determines the degree of hydrolysis ol the salt.

7. To determing the relative strength of acids (HCLH:5U,) during hydrolysis of an ester.

£ To study neutralization reaction of strong acid and surong base by conductometric method

9. To study neutralization reaction of strong acid and weak base by conductometric method

J01. To study nevtralization reaction of weak acid and strong base by conductometric method

, 1
Q& r/ G t*«“"‘%/q{ /
v PRk 2
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SEMESTER 1Y
BCHO21A: Organic Chemistry IV: Organic Compounds of Nitrogen, Heterocyclic &

Photochemistry
Course outcomes (CO)

At the end of this course student will be able to -

COI; know the different methods used in syrihesis, reactions, chissification, physical and chemical properties of

amines and nitre compounds with their indusirial applications.
CO2: understand the synihesis and reaction of 5, & member and condensed heterocvelic systems along with their

industrial and medicinal applications.
C0Y: idendily and wrile type of mechanisms involved in phodochemical reactions, synihesis, jablonski diagram and

applications of wariouws phatochemical Reacticns,
C04: recagnize the structure, physical, chemical properties, symihesis and various reaclions of enalales.

Unit 1
Organic Compounds of Nitrogen:
Preparation of nitro alkanes and nitro arenes. Chemical Reactions of Mitro alkanes. Mechanism

of nucleophilic subsiitution in nitro arenes and their reduction in acidic, neuiral and alkaline
media. Reactivity, Structure and nomenclature of amines, Stereochemistry of amines, Separation
of a mixiure of primary, secondary and lerfiary amines. Amine salis as phase- transfer catalysts.
Gabriel-Phthalimide reaction, Hofmann bromamide Reaction. Reactions of amines. Electrophilic
Aromatic substitution in arylamines, Reactions of amines with nitrous acid, Synthetic
transformations of aryl- diazonium salts, azo coupling,

Unit 11

Heterocyclic Compounds I:
Introduction, Molecular orbital picture and aromatic characleristics of pymole, furan, thiophene

and pyridine. Methods of synthesis and chemical reactions, with particular emphasis on the

. mechanism of electrophilic substitution. Mechanism of nucleophilic substitution reactions in

pyridine derivatives, Comparison of basicity of pyridine, piperidine and pyrrole.
Unit I'TI

Heterocyelic Compounds [1:
Introduction to condensed five and six-membered heterocyles. Preparation and reactions of

indole, quavinoline and isoquinoline. Mechanism of electrophilic substitution reactions of indole,

quinoline and isoquionoline.
Unit I'V

Organic Photochemistry:
Phetlochemical energy plank Condon Principle, Jablonski diagram singlet and triplet states

-@»’%/W \:a*"‘e%é L
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dissdpation of photochembeal energy. phiotosensitization, quenching, quantum efficiency and

cusitunt yield, expetinental methods of photochemisiry.

l‘lllﬁl'ﬂ:lh.'lﬂl!nlt_lr ol entbonyl compoundsn- n=n, n=mn* transitions Norrish type I and Norrish type
I eleavages, pitternosHochl renction,

Pl ¥

Organle Synthesls vfa Enolatest
Acldity of whydrogens, alkylation of diethyl molonate and ethyl acetoacetate. Synthesis of cthyl

acelonccinte: the Clalsen condensation. Kelo-enol tnutomerism of ethyl acetoacetate. Alkylation

of L Vadlthdwnes, Alkylation ond seylation ol enamines.

Phasinles Suggeste

Orpande Clemistry, Morrison and Boyd, Prentice Hall.

Orpganie Cliemistry, L.G. Wade Jr. Prentice Hall. .

Funmmentals of Orgonic Chemistry, Solomons, John Wiley. ]

Orpanie Cliembstey Vol, 1, 11, 111 S.M. Mukerji, S.P. Singh and RP. Kappor, Wiley

LnsternlAd. (New Ape International)

Orpnnbe Cliemistry, F.A, Corey, MeGraw Hill, Inc. :

Introduetion to Organie Chemistry, Streitwieser. heathcock and Kosover. Macmilan.31

Orgonic Chemistry (Vol. [ & 1) : 5. M. Mukhegji, 5. P. Singh and R. P. Kapoor,

WileyEnstem Lud, _

% A Text Dook of Organic Chemistry (Vol. 1 & 11) : K. 8. Tiwari, 5. N. Mehrortra & N.
K. Vishnoi

2= b P —

=3 =

Mupping of CO-1"()

Mapping Course Outcomes Lending To The Achievement OF Program Outcomes

| o "ol |FO2Z | PO3 | PO+ |POS | FO6 | PO7 |POR  [PO? | POIO
L col |2 2 3 2 2 2 2 ] 3 2
coz |3 2 ] 2 2 2 2 2 1
co3 |3 3 2 [ 2 [ 2 3 2
co4 |2 1 2 2 2 1 1 | i

RCI022A: Organie Synthesis and Chromatography Lab
1. To prepare acetanilide from aniline (Acetylation).\
To prepare phenyl benzoate from phenol { Benzoylation),
Te prepare lodoform from ethanol and ncetone. (Aliphatic Electrophilic Substitution ),
To prepare m-dinitro benzene from nitro benzene .
Te prepare p-nitro acetanilide from acetanilide
6. To prepare Benzoic acid from toluene,

To separate the mixture of Methyl Orange and Methylene Blue by using cyclohexane and
ethyl acetale(8.5:1.5) as solvent system by TLC.

N

. e o
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9. To separate the mixture of Aldehyde and Ketones by TLC,
10. To ﬂpﬂljﬂin the pigments from spinach leaves by column Chromatography.
11. Preparation and separation of 2,4-dinitro Phenylhydrazone of ncetone , 2-bulantne using

toleene and petroleum ether(40:60).

12. To separate the mixture of D,L-alanincglycine and L-leucine using n-butanol : neetic
acid :water(4:1:5).Spray reagent- Ninhydrin,

13. To separate monosaccharides —a mixture of 1) =palactose and D-fructose using n-hutanao]
- acetone: water (4:1:5).Spray reagent —aniline hydrogen phihalate,

14. Separation and identification of the sugars present in the given mixiure of ghicise,

fructorse and sucrose by paper chromatography and determination
SEMESTER V

BCHO023A: Orpanic Chemistry V: Spectroscopy

Course onteomes (OO
Al the end of this course student will be able 1o -
CO1: knowledge about the interactions of electromagnetic radiation and matter and thelr applicafions in

SPECITOSCOPY,
C0O2: Principles and applications of Atomic Spectroscopy, AAS, FES, ICPES, UV-Visible, 1}, Raman, NMR and

analyze the data for the structure determination and chemical analysis,

CO3: Apply appropriate technigues for the qualitative and quantitative analysis by warking in the interdisciplinary
and multidisciplinary areas of chemical and biological sciences.

CO4: Energy levels of a rigid rofor (semi-classical principles), selection rules, spectral intenzity,
distribution using population distribution (Maxwell-Boltzmann distribution).

Uit Iz

Atomic Spectroscopy

Electromagnetic radiations, concept of electromagnetic spectrum. Intreduction of Absorption and
Emission spectroscopy. Principle of Flame Emission Spectroscopy (FES) and Atomic adsorption
Spectroscopy (AAS), comparison, instrumentation and applications, Burners (Total consumption
burner and Premix bumners), Inductively coupled plasma Emission Speciroscopy (ICPES)

Unit I1:

Ultraviolet and Visible Speetrophotomelry

Origin of UV Spectra, Principle, instrumentation, Electronic transition (o-0*, n-0*, #-n* and n-
a*), relative positions of kmax considering conjugative effect, steric effect, solvent effect (with
reference to m-x* and n-n* transitions), red shift (bathochromic shift), blue shift (hypsochromic
shift), hyperchromic effect, hypochromic effect (typical examples). Aromalic and Polynuclear
aromatic hydrocarbons. Woodward-Fiesher rules for Dienes and enones and calculation of ),

Problems of aromatic ketones, aldehydes and esters using empirical rules.

Umit I11:

Infrared Spectroscopy
Introduction, principle of IR spectroscopy, instrumentation, sampling techniques, selection rules,

types of bonds, absorption of common [unctional groups. Factors affecting frequencies.
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Applications. Application of Hooke's law, characleristic stretching frequencies of O-H, N-H, C
H, C-D, C=C, €=N, C=0 functions; factors affecting stretching frequencies (H-bonding, mass |
effect, electronic factors, bond multiplicity, ring size) ‘

Raman Spectra

Basic principle, Instrumentation, Application of Raman specira, Comparison of IR and Raman

Spectra
Uit T'V:

Nuclear Magnetic Resonance
Principle, Magnetic and nonmagnetic nuclei, absorption of radio frequency. Equivalent and

nonequivalent protons, chemical shifts, shielding and De-shielding effects, anisotropic effect,

relative strength of signals, spin-spin coupling, long range coupling, coupling constant,

applications to simple structural problems, Phenomenon of Chemical Exchange.

Uimit V=

Rotational Speciroscopy

Diatomic molecules, energy levels of a rigid roter (semi-classical principles), selection rules,

spectral intensity, distribution using population distribution (Maxwell-Boltzmann distribution),

determination of bond length; qualitative description of non-rigid rotor, isotope effect.

BOOKS:

1. Spectrometric Identification of Organic Compounds: Robert M. Silverstein, Francis X.
Webster, David Kiemle Wiley; 7" Edition.

2. Applications of spectroscopic techniques in Organic Chemistry: P.S. Kalsi, New Age
International; 6th Edition.

3. Elementary Orpanic Spectroscopy; Princip
. Chand & Co Pvt Ltd.

4. Fundamentals of Molecular Spectroscopy: C.
Hill, 4™ Edition.

5. Organic spectroscopy by William Kemp

les And Chemical Applications: Y. R. Sharma,

M. Banwell and E. McCash, Tata McGraw

Mapping of CO-FO
Mapping course oulcomes leading to the achievement of program oultcomes
| 7o |[POZ |PO3 |PO4 |POs |PO6 |PO7 [POR [POS [POIO
col |3 2 2 2 1 2 2 3 2
coz |3 2 3 2 2 3 3 3 3 |
co3 |2 3 2 2 2 2 3 2 3 3
co4 |2 2 |2 2 2 ] 2 1

e |
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BCHO24A: Spectroscopic Analysis Lab

1. Toidentify the following functional group In the given compounds by [IL speciroscopy; -

OH, =NH;, ~NO; ~COOH; Hydrogen Donding (Interm olceular and Intramoleculur)

2, To Identily the compound by LY Spectroscopy containing: Il ~Nonding; 11 -Conjugalion;

Aromaticily
1. Elucidate the structure of given unknown organic compound by NMR speclroscopy.

4. To caleulate the molecular mass of unknovwn organic melecules.

5. To draw spectral absorption curve [or given substance (K:Cry0y) using spectrophotometer
and determine the wavelength for maximum absorplion.

6. To draw spectral absorption curve for given substance (KMnGy) using spectropholometer
and determine the wavelength for maximum absorption.

7. To determine the concentration of unknown solution by verilying Lan
KaCr0;

8. To determine the concentration of unknown solution
EM iy

ibert Deer™s Law lor

by verifying Lambert Beer's Law for

o

CEU' ﬁ,-‘f : .
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Discipline Specific Electives (DSE)

DSE-1: BCH025A: GREEN CHEMISTRY

Course outcomes (CO)
At the end of this course student will be able to -

CO1: understand the basic concept of green chemistry and future trends
CO2: get idea about solvent selection

C03: understand the reactions in MW and ultrasound

C04: analyze the important catalysts in green synthesis

Unit-1

Introduction, Principle & Concepis of Green Chemistry:

What is green chemistry? Need for green chemistry; inception and evolution of green chemistry;
Twelve principles of green chemistry with their explanations and examples; designing a green

synthesis using these principles; green chemistry in day to day life.

UNIT-II
Selection of solvent : Aqueous phase reactions ii) Reactions in ionic liquids, Heck reaction,

Suzuki reactions, epoxidation. iii) Solid supported synthesis
Super critical CO2: Preparation, properties and applications, (decaffeination, dry cleaning)

UNIT-I1I
Microwave and Ultrasound assisted green synthesis: Apparatus required, examples of MAOS

(synthesis of fused anthro quinones, Leukart reductive amination of ketones) - Advantages and
disadvantages of MAOS. Aldol condensation-Cannizzaro reaction-Diels-Alder reactions-

Strecker's synthesis

UNIT-1V
Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis-

biocatalysis: Enzymes, microbes Phase transfer catalysis (micellar/surfactant)
Examples of green synthesis / reactions and some real world cases: 1. Green synthesis of the

following compounds: udiwtw hol , disodium imino di acetate (alternative Strecker’s
& ;
b W 057 /m
Y v ’
f,
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water — HofTmann elimination = methyl benzoate 1o

synthesis) 2. Microwave assisted reaction in . :
ohols — microwave assisled reaclions In organic

benzoic acid - oxidation of toluenc and alc : :
solvents. Diels-Alder reactions and decarboxylation reaction, 3. Ultrasound assisted reactions —

sonochemical Simmons —Smith reaction (ultrasonic aliernative to iodine)

LUNIT-V
Future trends in Green Chemistry: Oxidation-reduction reagents and catalysts; Hi”’“i“!‘”i‘:-
multifunctional reagents; Combinatorial green chemistry; Proliferation of solveniless reactions,

Noncovalent derivatization. Biomass conversion, emission conirol. Biocatalysis

Reference books:
1. Green Chemistry Theory and Practice. P.T.Anatas and J.C. Warner

2. Green Chemistry VK. Ahluwalia Narosa, New Delhi.
3, Real world cases in Green Chemistry M.C. Cann and M.E. Connelly
4. Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry (London)

5. Green Chemistry: Introductory Text, M.Lancaster -
6. Principles and practice of heterogeneous catalysis, Thomas J.M., Thomas M_L, John Wiley

7. Green Chemistry: Environment friendly alternatives R 5 Sanghli and M.M Srivastava, Narosa

Publicatons

BCHO26A: GREEN CHEMISTRY Lab

1.Green procedure for organic qualitative analysis: Detection of M, § andhalogens
2, Acetylation of 10 amine by green method: Preparation of acetanilide

3, Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement
4. Electrophilic aromatic substitution reaction: Nitration of phenol

5. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol

&. Green oxidation reaction: Synthesis of adipic acid
7. Green procedure for Diels Alder reaction between furan and maleic anhydride

Seminar
" Basic principles of Green Chemistry and their illustrations with examples.

(i) Prevention of waste/byproducts.
ion of the materials used in the process into the final product (Atom

{ii) Maximum Incorporation o

Economy): Green metrics
(iii) Prevention/Minimization of hazardous/tox ic products.

(iviDesigning safer chemicals - different basic approaches
(v) Selection of appropriate auxiliary substances (solvenis, separation agenis ic)

(vi)Energy requirements for reactions—use of microwave, ultrasonic energy

(vii) Selection of starting materials—use of renewable starting materials.
(viii) Avoidance of unnecessary derivatization—careful use of blocking/protection groups.

{ix) Use of catalytic reagents (wherever possible) in preference to stoichiometric reagents.

(x) Designing biodegradable products.

(xi) Prevention of chemical accidents.
{xii) Strengthening/development of analytical techniques to prevent and minimize the generation

of hazardous substances in chemical processes. Development of accurate and reliable sensors

" and monitors for real time in process monitoring

A o~ 2
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. Muorosilicate, coloured glass, photosensitive glass.

 DSE-2

Industrial Chemistry BCE027A — BCED36A
Prerequisites: All the Concepts of Inorganic, organic and Physical Chemistry, Basics of
Environmental Science
Paper-1  Industrial Aspects of Chemisiry
Paper-11 Fossil fuels, Cleansing agents, Oils and Fals
Paper-111 Pharmaccuticals, Fermentation, Pesticides& Perfumes
Paper 1V Processes in Organic Chemicals Manufacture.
Paper-V Chemieal Process: Economics and Entreprencurship.
Paper-V1 Green Chemisiry

BCRO27A: Paper 13 Industrial Aspects of Chemistry

Course OQuicome:

Afer completion of this course sindent will be able to -

CO1; Understand the problems generated by impure water in indusiries and treatment methods.
Siudent will also understand the relation between carrosion and its threats to Industry

02 Learn and understand about the carthen materials and their manufacturing process.

C03: Understand aboul Ferilizers
CO4: Understand aboul dyes

Unit-1

Indusirial Water and Its Analysis:

Hardness of Water, Disadvaniages of Hard Water, Temporary and Permanent hardness. Units
and inter conversions of Units. Estimation of hardness by EDTA Methods. Water for Industrial
purpose, Water for Steam Making-Boiler Troubles, Carry Over, Priming and Foaming, Boiler
Corrosion, Scales and Sludges, Caustic Embrittlement.

Water Treatment: Internal Treatment methods External Treatment methods, Lime-Soda
Process, Zeolite Process, lon- Exchange Process, Numerical Problems on EDTA Methods and
Lime-Soda process.

Unit-11

- Corrosion

Definition, Examples, Types of Comosion: Theories of Corrosion and Mechanism - Dry
Corrosion, (Direct Chemical attack), Wet Comosion, (Electro Chemical Theory), Principles of
Corrosion, Galvanic Series, Galvanic Corrosion, Concentration Cell Corrosion, Mechanism of
Wet Corrosion - Hydrogen evolulion type, Oxygen absorplion type. Factors Influencing
Corrosion. Control of Corrosion - Proper Design, use of pure metal and metal alloys, Passivity,
Cathodie Protection - Sacrificial anode and Impressed Current. Modifying the Environment, use
of Inhibitors. Types of Protective Coatings: Metallic Coatings - Anodic Coatings, Galvanization,
Cathodic Coatings - Tinning, Metal Cladding, Electroplating Ex: Chromium Plating, Metal
Spraying, Cementation, Colorizing, Chromizing.Chemieal Conversion Coatings: (1) Phosphate
(2) Chromate (3) Anodized Coatings. Corrosion inhibitors, their types and mechanisms.

Unit-111
Glass: Glassy state and its properties, classilication (silicate and non-silicate glasses).

Manufacture and processing of glass. Compasition and properties of the following types of
glasses: Soda lime glass, lead glass, armoured glass, safely glass, borosilicate glass,

W |
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Ceramies: Important clays and feldspar, ceramic, their types and manufacture. High
lechnology ceramics and their applications, superconducting and semiconducting oxides,
fullerencs carbon nanolubes and carbon fibre.

Cements; Classification of cement, ingredients and their role, Manufacture of cement and the

© selling process, quick seiting cements.

UNIT =1V

Ferlilizers:

Different types of fertilizers, Manufacture of the following fertilizers: Urea, ammonium
nitrate, calcium ammonium nitrate, ammonium phosphates; polyphosphate, superphosphate,
compound and mixed fertilizers, potassium chloride, potassium sulphate.

Unit-V

Synthetic Dyes: Colour and constitution (electronic concept). Classification of dyes. Synthesis

of Methyl orange. Congo red. Malachite green. Crystal violet, Phenolphthalein. Fluorescein.
Alizarin and Indigo

BCEOD2BA: Lab
1. To determine the hardness of Water by complexometric method.
2. To determine the amount of free chlorine in given water sample.
3. Determination of Total residual Chlorine in water sample.
4. To standardize pH by bufTer solution and determine pH of different given water samples.
5. To determine the conductivity of different given water samples.
6. To measure dissolved oxygen in water.
7. To measure Total Solid in sewage.
8. Analysis of fentilizers: urea, NPK fertilizer,super phosphate,
9, Analysis of DDT,BHC, eldrin,endosulfone,malathion,parathion.,

10. Analysis of cement- loss on ignition, insoluble residu, total silica, sesqui oxides, lime,
magnesia, ferric oxide, sulphuric anhydrid.
11. Analysis of glasses - Determination of silica, sulphuur, barium, arsinic, antimony, total
R203, calcium, magnesium, total alkalies, aluminium, chloride, Nlonde
12. Bleaching of Dyes by Pholoxidation
Mapping of CO-PO

Mapping Course Ouicomes Lending To The Achievement Of Program Outcomes

COPO POI PO2 [T5) [CaT! ros [ POs POT | POR POS | POIO
[&1]] k| ) | . F1 1 1 2 3 3
coz ¥ 3 [ 2 2 I i 2 2 3

(i ] 3 3 i 2 ) 1 I 2 2 3
o4 k1 3 I F 4 4 | 1 2 2 3
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Supgested Readings B
. B.K.Sharma, “Industrial Chemistry”, Krishna Prakasam Media (P) L[d-.:'I-'TI':"'EI'LI[, 2001,
2. A text book of Enginering Chemistry by Jain & Jain, Dhanpat Rai Publishing Company,

New Delhi (15 Ediction) (2006). Ini

3. Chemistry of Engineering Materials by C.P. Murthy, C.¥. Agarwal and A. Nadu BS
Publication Hyd, 2007. i

4. Engineering Chemistry by J C Kuriacose and J. Rajaram, Tata McGraw-Hill Co, New

Delhi (2004)
5. Organie Chemistry by Morrison&Boyd, Prentice Hall,

BCE029A: Paper-II Industrial Chemistry-11: Fossil fuels, cleansing agents,
oils and fats

Course Qutcome:
After completion of this course student will be able to -

CO1: Understand about the Industrial fuel coal

CO2: Leamn and understand about the petrochemical products and Lubricants
C03: Understand about Fats and oil

C04: Understand about food additives

Unit-I

Fuel Chemistry
Review of energy sources (renewable and non-renewable). Classification of

fuels and their calonific value.
Coal: Uses of coal (fuel and non-fuel) in various industries, its composition,

carbonization of coal, Coal gas, producer gas and waler gas—composition
and uses. Fractionation of coal tar, uses of coal tar bases chemicals,
requisiles of a good metallurgical coke, Coal gasification {Hydro
Gasification and Catalytic gasification), Coal liquefaction and Solvent

Refining.

Unit-11
Petroleum and Petrochemical Industry: Composition of crude petroleum,

Refining and different types of petroleum products and their applications.
Fractional Distillation {Principle and process), Cracking (Thermal and
catalytic cracking), Reforming Petroleum and non-petroleum fuels (LPG,
CNG. LNG, bio-gas, fuels derived [rom biomass), [uel from waste, synthetic
fuels (gaseous and liquids), clean fuels. Petrochemicals: Yinyl acetaie,
Propylene oxide, lsoprene, Butadicne, Toluene and its derivatives Xylene.
UNIT-HI

Lubricants: Classification of lubricants, lubricating oils (conducting and
non-conduciing) Solid and gemisolid lubricants, synthetic lubricants.
Properties of lubricants (viscosity index, cloud paint, pore point) and their

determination.
Unit-1V

Oils amd Fats
Classification of oils, fat splitting, distillation of completely miscible and nonmiscible

ails, hydrogenation of oils, rancidity, saponifiction value, iodine
number, acid value, Soap and Synthetic Detergent, preparation of soap and
detergent, different types of soap and their compaosition, surfactants (LAS, ABS,
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LABS), detergent binders and builders.

Unit-¥
Food additives . o -
A general study of food flavours, colours and preservalives, priificial sweelners.

BCEDIDA: Lalb

1. To delermine moisture, volatile and ash content in a given coal sample by proximate analysis.
2. To determine the calorific value of Solid Fuci by Bomb's Calorimeter

3. Testing of turmeric powder, milk and mustard oil for adulierants.

4. Estimation of glucose in food samples. .

5. Extraction of natural coloring and Navoring agent from I'|mfﬂ=i1- and fruits

6. Estimation of hardness of water by titration with soap solution.

7. Estimation of Available Oxygen in Hydrogen Peroxide.

8. Preparation of soap. :
9. Determination of Viscosity of a given lubricant by Redwood Viscometer No. 1.

10.Determination of Flash and Fire Points of a given lubricant by Pensky Martin Apparatus.
11.Determination of Cloud and Pour Points of a given lubricant,

Suppested Readings o il
1. 0. P. Vermani, A. K. Narula: Indusirial Chemisiry, Galgotia Publications

Pvt. Lid., New Delhi.

2. §. C. Bhatia: Chemical Process Industries, Vol. 1 & 11, CBS Publishers, New
Delhi.

3. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, [}clhi_.

4. R. Gopalan, D. Venkappayya, 5. Nagarajan: Engineering Chemistry, Vikas
Publications, New Delhi.

5. B. K. Sharma: Engineering Chemisiry, Goel Publishing House, Meerul.

Mapping of CO-PO
Mapping Course Outcomes Leading to the Achievement of Program Outcomes

COPD POl PO [s1] PO [T%E] PO P07 POE moa | oI
Col ] 3 ] ] 2 I I ] ] ]
Co7 K] 3 ] F] ) I I 2 3 3
Coa 3 3 1 s Fd 1 | 3 2 3

| Cod ] E] I 2 2 | I I ] ] 1

BCEO31A: Paper 111 PHARMACEUTICALS, FERMENTATION, PESTICIDES &
PERFUMES

Course Qutcome:
After completion of this course student will be able to -

C01: Understand about drug designing, synthesis of drugs and their effects and will be able 10
think ereatively about novel drug designing

C02: Learn and understand the chemistry of cosmetics and perfumes. .
C03: Leam and understand the chemistry of pesticides \‘\W
. AL o
s 2
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C04: Understand about the working of fermentation Industries and polymer Industrics.

Unit=1 Drupgs and Pharmaccuticals
Drug discovery, design and development; Basic Retrosynihetic ‘Ll"ll’m?':h'
Synthesis of the representative drugs of the following classcs: analgesics agenis,
antipyretic agents, anti-inflammatory agents (Aspirin, paracetamol, Ibuprofen);
antibiotics (Chloramphenicol); antibacterinl and antilungal ogents
(Sulphonamides: Sulphanethoxazol, Sulphocetamide, Tri methoprim); antiviral
agents (Acyclovir), Central Nervous System agenls { Phenobarbital,

Diazepam), Cardiovascular (Glyceryl trinitrate), antilaprosy (Dapsonc), HIVAIDS
related drugs (AZT- Zidovuding),

Unit-11 Cosmetics and Perfumes

A general study including preparation and uses of the [ollowing: Hair dye, hair
spray, Shampoo, Sun-tan lotions, face powder, lipsticks, talcum powder, nail
enamel, creams (cold, vanishing and shaving creams), antiperspirants and

artificial flavours, Essential oils and their importance in cosmetic industrics with
reference to Eugenol, Geraniol, sandalwood oil, eucalyptus, rose oil, O-phenyl
ethyl aleshol, Jasmone, Civetone, Musconc.

Unit-11T Pesticides
General introduction to pesticides (natural and synthetic), benefits and adverse

effects, changing concepts of pesticides, structure activity relationship, synthesis
and technical manufacture and uses of representative pesticides in the following
classes: Organochlorines (DDT, Gammexene,); Organophosphates (Malathion,
Parathion); Carbamates {Carbofuran and carbaryl); Quinones (Chloranil),
Anilides { Alachlor and Butachlos),

Unit-1V Fermentation Industries
Aerohic and anaerobic fermentation. Production of (i) Ethyl aleohol and citric acid,

{ii} Antibiotics; Pencillin, Cephalosporin, Chloromycetin and Streplomycin, (iii)
Lysine, Glutamic acid, Vitamine B2 Vitamine B12 and Vitamine C.

Unit-V Inorganic Polymers: Classification, preparation, propertics and uses of
boron containing polymers, phosphorus containing polymers, silicon
containing polymers, Silicones (Muid, clastomers and resins) and sulphur

containing polymers (SN

BCE0N32ZA: PRACTICAL INDUSTRIAL CHEMISTRY

I. Preparation of talcum powder.

2. Preparation of shampoo.

3. Preparation of enamels.

4. Preparation of hair remover.

5. Preparation of face cream.

6. Preparation of Aspirin and its analysis.

7. Preparation of nail polish and niil polish remover.,

. To calculate acidity/alkalinity in given sample of pesticide formulations as
per BIS specifications.

9, Preparation of simple organcephosphates, phosphonates and thiophosphates
10, Preparation of Magnesium bisilicate (Antagid).

Suppesied Readings
1. E. Stocchi: Indusivial Chemistry, Vel -1, Ellis Horweod L. UK.

@Mff/j/ ::ﬁ/@/w%gl Y@L
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2. P.C. Jain, M. Jain: .Er:gr'm_-f;.irjg Chemisiry, Dl‘.l:lnp:ll Rai & Sons, Delhi.

3. B.K. Sharma: fadusirial Chemistry, Goel Publishing House, H:Eru!.
4. G.L. Patrick: Introduction to Medicinal Chemistry, Oxfard University Press,

LK.

Prakashan, Pitampura, New Delhi,
6. R. Cremlyn: Pesticides, John Wiley. . - ¥
7. William O. Foye, Thomas L., Lemke , David A, William: Principles of

Medicingl Chemistry, B.1. Waverly Pvi Lid. New Delhi.

Mapping of CO-PO

3, Hakishan, V.K. Kapoor: Medicinal arnd Pharmaceutical Chemisiry, Wallabh

Mapping Course Outcomes Leading to The Achievement of Program Outcomes

COPO POI PO2 PO PO+ | PO3 | P& PO7 | POB FO9 | POID
col ] 1 i ] z 1 [ Fl 3
O i ] I 2 2 1 i 2 2 3

AR Ll 3 3 | 2 il 1 1 ] 2 3
o4 ] 3 1 2 2 ] 1 2 z (|3

BCE033A: PAPER-IV Processes in Organiec Chemicals Manufacture.

Course Qutcome:

After completion of this course student will be able to - ]
" CO1: Understand about the imporiance of Nitration, amination and halogenations.

C02: Leamn and understand about the importance of oxidation.

C:03: Understand about the importance of Hydrogenation.
C04: Understand about the imporiance of Esterification.

Unit-1

Nitration: Introduction, nitrating agents, mechanism and nitration of paraffin
hydrocarbons - benzene to nitrobenzene, m-dinitrobenzene, chlorobenzene to o & p-
nitrochlorobenzenes, Acetanilide to p-nitro acetanilide, toluene, continuous wis batch

nitration. Amination

By reduction: Introduction, methods of reduction, metal and acid, catalytic sulfide,
electrolytic, metal and alkali sulfites, metal hydrides, sodium metal, cone. Caustic
oxidation-reduction, Commercial manufaciure of aniline, m-nitroaniling, p- -aminophenol, By

aminolysis: Introduction, aminating agents, factors affecting.

Unit-11

. Halogenation: Introduction, reagents for halogenations, halogenations of aromatics —
side chain and nuclear halogenations, commercial manufacture of chlorobenzene, chloral,
monochloroacetic acid and chloromethanes. Sulphonation: Intreduction, sulphonating agents,
chemical and physical factors in sulphonation, mechanism of sulphonation, commereial
sulphonation of benzene, naphthalene, alkyl benzene, batch Vs continuous sulphonation.

““*@"“/w@,
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reactions, oxidizing agents, mechanism of oxidation,

Oxidation: Introduction, types of oxidation I OXK
e ial manufacture of benzoic acid,

liquid phase oxidation and vapour phase oxidation, COMMETCH
maleic anhydride, phthalic anhydride, acetaldehyde, acetic acid.

Unit-1V

Hydrogenation: Introduction, catalysts for
vegetable oil, manufacture of methanol from carbon m
reforming. Alkylation: Introduction, types of alkylation,
alkylation reactions, manufacture of phenyl ethyl alcohol and cthyl benzene.

hydrogenalion reactions, hydrogenation ctt'
anoxide and hydrogen, catalytic
alkylating agents, mechanism of

Unit-V
Esterification: Introduction, esterification by organic acids, by addition of unsaturated
commercial manufacture of ethyl acetate,

compounds, esterification of carboxy acid denvatives,
viny] acetate and cellulose acetate.

BCE034A: PRACTICAL INDUSTRIAL CHEMISTRY

1. Synthesis of common industrial compounds involving two step reactions, €.2. 4-bromo aniline,
3-nitroaniline, sulphanilamide, 4-amino benzoic acid, 4-nitro benzoic

acid, dihalobenzenes, nitrohalobenzenes, paracetamol, oils of winter green.

3 Determination of acid value, lodine value and saponification value.

3. Industrial analysis — analysis of common raw materials as per the industrial

specifications such as phenol, aniline, formaldehyde, hydrogen peroxide, acetone, ete.

4. Identification of drugs by TLC
5. Estimation of amino acid,
6. Estimation of amino group.

. Suggested Readings:

Books Suggested: . o
A Text Book of Organic Chemistry: K. 8. Tiwari, 5. N. Mehrotra and M. K. Vishnoi

Modern Principles of Organic Chemistry: M. K. Jain & 5. C. Sharma
A Text Book of Organic Chemistry: (Vol. 1 & I1) O. P. Aparwal
A Text Book of Organic Chemistry: B. 8. Bahl and Arun Bahl

Organic Chemistry by Morrison& Boyd,Prentice Hall

A Text Book of Organic Chemistry: P'. L. Soni
Organie Chemistry: (Vol. L I & [II} 5. M. Mukherji, S. P. Singh and R P, Kapoor

A Guidebook to Mechanism in Organic Chemistry by Peter Sykes, Prentice Hall
Advanced Organic Chemistry Reactions, Mechanisms, and Strueture by Jerry March(4

Edition}
Mapping of CO-PO
Mapping Course Outcomes Leading To The Achievement of Program Qutcomes

MDD md O Ln b L b e

) PO P02 PO3 PO+ | PO | POS POT | POR POY [ POID
col 3 3 | 2 2 1 1 2 1 3
(Wi ] 3 [ ) 2 i I 2 I
o0l 3 3 1 2 2 | I 2 I
CH i 1 I 2 2 | i 2 ]
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BCE035A: Paper-V Chemical Process: Economics and Entrepreneurship.
Course Qutcome:

Alter completion of this course student will be able to - :
CO-1: understand about the marketing, cost estimation method of project,choice af Technolegy, plant lyyout elc.

C02: Understand abowt the entrepreneurship, export and impot strategy
CO03: Understand about accounting, furd Mow and resoencs management.

C04: Understand about the quality contral, assurance ond also about factory rules.

Unit-I Factors involved in project cost estimation; methods employed for the estimation of
capital investment. Capilal formation, elements of cost accourting. Interest and investment costs,
time value of money equivalence. Depreciation, methods of dflﬂﬂﬂ”““ﬂ depreciation. Some
aspects of marketing, pric mg policy, pmﬂab”n}' criteria, economics of selecting alternatives,

. varation of cost with capacity, break-even point, optimum batch sizes, production scheduling
e,

Unit-I1 Need, scope and characteristics of entrepreneurship, special schemes for technical
entrepreneur's development (STED), exposure to demand based, resource based, service based.
Import substitute and export promotion industries, criteria for principles of products selection
and developments.

Unit-ITI Choice of technology: plant and equipments. Techno-economic feasibility of the

projects. Plant layout and process planning for the project. ) )
Unit-I'V Financial Institutions, their procedure and incentives, financial ratio and their

significance. Books of accounts, financial statements and Funds flow analysis.

Energy requirement and utilization. Resources management: men, machine and materials.
Unit-V Quality control, quality assurance and testing of the product, Packaging and
advertising. Afier sales service. Licensing and registration. Important provisions of Factory Act,

sales of poods Act, partnership AcL

BCED358A: Lab: Case studies and Seminars on Industrial Chemistry

Suggested Readings

Mapping of CO-PO

Mapping Course Ouicomes Leading to The Achievement Of Program Outcomes

o0 ol POz P03 PO POS | PO POT | POS PO | POIO
TCo I 3 2 2 3 I 3 3 I 3
co2 ] ] 2 F i | i 3 1 i
co3 1 3 2 z L I 3 3 i 3
04 [ l 3 2 2 3 [ E] 3 3 3
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DSE- 3 PHARMACEUTICAL CHEMISTRY BCHDO3TA ~ BCTIM6A

Faper-1 Inorganic Pharmaceufical Chemisiry

Paper-11 Biochemisiry
Faper-HT Medicingl Chemiistey = 1: Basic al Pharmacenticnls
Paper IV Indinn traditional food storage praciices and thelr relevance

Paper-V Foad Standards, Quality Assurance and Evaluation
Faper-¥1 Green Chemistry

BCHO3TA: Paper-1 Inorganic Pharmacentical Chemisiry

An outline of methods of preparation, uses, sources ol impuritics, lests for purity and “I'm:-“:!"’-_
including limit tests for iron, arsenie, lead, heavy metals, chloride, sulphate and special tests 1

a = o & . e B W, - E
any, of the following classes of inorganie pharmaceuticals included in Indian | harmacopocia

Ciourse auleames (O

Al the end of This eourse sindent will be able to -
CO-1: wnderstand abowl 2cids, bases, bulfers and gastroiptestsnal agents and know aboul cationic and anionic

componcnts of inorganic drugs useful for systemis eifects, ) .
CO-2; develop a sound understanding abowt optical agents, anesthetics and resperatory “f“"“"m"' -
€0-3: apply the knowledge on dentifrice, anti-caries agents, complexing and chelating ageats used in therap)

miscellaneous agents,
CO-4: Understand nuclear radic pharmaceuticals, reactions and nomenclature.

UNIT-1
Acids and Bases: Buffers, Water. Gastrointestinal Agents: Acidifying agents, Antacids,
and Adsorbents, Cathartics. Major Intra-and Exwra-cellular  Electrolytes:

Protectives ;
Physiological ions. Electrolytes used for replacement therapy, acid-base balance and

combination therapy.

UNIT-II )
Essential and Trace Elements: Transition elements and their compounds of

Pharmaceutical importance: Iren and haematinics, mineral supplements.
Cationic and anionic components of inorganic drugs useful for systemic effects.

UNIT-111
Optical Agents: Protectives, Astringents and Anti-infectives. Gases and Vapours : Oxygen,

Anesthetics and Respiratory. Stimulants.

UNIT-IV

Dental Products: Dentifrice, Anti-caries agents. Complexing and chelating agents used in therapy
Miscellaneous Agents: Sclerosing agents, expectorants, emetics, poisons and antidotes, sedatives
etc. Pharmoceutical Aids Used in Pharmaceutical Industry. Anti-oxidants, preservatives, filter

aids, adsorbents, diluents, excipients, suspending agenis, colorants eic.

UNIT-V

Inorganic Radio Pharmaceuticals: Nuclear radio pharmaceuticals, Reactions, Nomenclature,

Methods of oblaining their standards and units of activity, measurement of activity, clinieal

applications and dosage, hazards and precautions, -
e
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Mapping of POVCO

cOPO | POI [ PO2 ] PO3 | POM | POS | POG FO7 | PO-8 | PO-9 | PO-10
col |2 z |2 |1 1 ] . I 2
co2 ] 2 2 ] 2 2 | | é
co3 |2 1 2 2 2 | 5
o4 |1 2 1 b 2 2

1-LOW 2-MEDIUM  3-HIGH

BCHO38A: PHARMACEUTICAL CHEMISTRY LAB

PRACTICAL: : - _
I Preparation (minimum number staled against each of the fallowing categorics illustrating
different techniques involved.
. 1. Aromatic waters
2, Spirits
3. Tinctures
4.Creams
5.Cosmetic preparations
6. Capsules
7. Tables
8. Opthalmic preparations
9, Preparations involving aseplic

Supggested Readings
1.) Remington's Pharmaceutical Sciences.
2.) The Extra Pharmacopoeia-Martindale.
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BCHOA9A: Pharmaccutical Chemisiry —11 (Bioche mistry)

Course Outcome

A the end af this course student will be abile to -
CO1: Understand about biochemical organization of the cell and iranspart prooesses, concept of free energy and

bepenergelics,

C02: Understand about enzyme kinetics, its mechanism and significance of co-enzymes

C03: Understand about carbohydrate metabalism and role of sugar nucleotides in biosynthesis
CO04: Understand about biological Oxidation, Energetics, Mechanism of oxidative phosphoryla
about blosynthesis of amino scids,

UNIT-1

Biochemical organization of the cell and transport processes across cell r'ﬂE:I'I"IhI'FI.EIE.I
The concept of free energy, determination of change in free energy - from clr!,ml_:bnum constant
and reduction potential, bioenergetics, production of ATP and its biological significance.

tion and know

LINTT-II

Enzymes: Momenclature, enzyme kinetics and its mechanism of action, mechanism of
inhibition, enzymes and iso-enzymes in clinical diagnosis. .
Co-enzymes: Vitamins as co-enzymes and their significance. Metals as co- enzymes and their

significance.

UNIT-111

Carbohydrate Metabolism: Conversion of polysacchande to glucose-1-phosphate, Glycolysis
and fermentation and their regulation, Gluconeogenesis and glycogenolysis, Metabolism of
galactose and galactosemia, Role of sugar nucleotides in biosynthesis, and Pentosephosphate

pathway.
UNIT-IV

Biological Oxidation : Redox-potential, enzymes and co-enzymes involved in oxidation
reduction & its control, The respiratory chain, its role in energy capture and its control,
Energetics of oxidative phosphorylation, Inhibitors of respiratory chain and oxidative

phosphoryla Mechanism of oxidative phosphorylation,
UNIT-V

Biosynthesis of amino acids. Catabolism of amino acids. Conversion of amino acids to
specialized products, Assimilation of ammonia. Urea. cycle, metabolic disorders of urea cycle,
Metabolism of sulphur containing amino acids. Porphyrin biosynthesis. formation of bile
pigments. hyperbilirubinemia. Purine biosynthesis. Purine nucleotide  interconversion.

Pyrimidine biosynthesis. and Formation ofdeoxyribounucleotides.

Mapping of PO/CO ¢
@ o @/@/{i |
v

ael.
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COMD | PO1 | P02 | P03 | PO4 | POS | PO po7 | PO-8 | PO-9 | PO-10 |
Tol |1 T 1z |z [ G I [
tor T 1T 3T [z |32 |2 L
o1 12 12 12 3 7 ! 2
cod 1|3 |1 |1 |32 ] 2

I =LOW  2- MEDILM J-HIGH

BCHO40A: Pharmaceutieal Chemisiry — 11 LAR
1. Identification tesis for inorganie eompounds particulrly drugs
and pharmoceuticals.

elals.

2. Limit test for ehloride, Sulfate, Arsenic, Iron and FHeavy m
pceuticals involving each of the

J.Assay of inorganic phorm
ds marked with (*) under ihcory.

following methods of compoun

i. Acid-Base litradions(al least 3)
ii. Redox titrations (one each of permanganometry and jodimetry).

iii, Precipitation titrations (at least 2)
iv. Complexometric titration (Caleivm and Mapgnesium]).

Suppested Rendings:
1. Indian pharmacopoein

BCHO41A: Pharmaceutical Chemistry-111: (Medicinal Chemistry - 1)

Course Ouicome
Al e end of ihis course student will be alsle (o -
£0-1: understand sbout Physico-chemical mpects of drug molecule, bilologicnl action, Drug designing, graph

theary and opplicaticns of quantum mechanics
£0-2: umdersiond aboul Synthetic procedurcs of drags, mode of action, stnocture activity relationship

C0-3: understand about physicochenienl propertics of Drugs acting at Synaptic and neuro-cffector junclion sites

and role of sugar nucleotides in biosyntlesis
04 Understand about Physicochemical properties of Autocoids, Drags affecting uterine motility

LUNIT-1
Basic Principles of Medicinal Chemistey: Physico-chemical aspects (Optical, geometric and

higisasterism) of drug molecules and bilological action, Drug- receptor interaction including

ransduction mechanisms.

UNIT-II
Principles of Drug Design (Theoretic~[11 Aspects) : Traditional analog (QSAR) and mechanism
based approaches (Introduction , graph theory, applications of quantum mechanics, Compu

Aided Drug Desigming (CADD) androolecular modeling.

PRy
AN AL
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LENIT=111 A i ’
Synthetic procedures of selected drugs, mode of action, uses, structure activily relalionsiup
UNIT-I'V
Physicochemical properties of the following classes of drugs:
A. Drugs acting at Synaptic and neuro-cflector junction sites:
i, Cholinergics and Anficholinesierascs
1. Adrenergic.drups
fii. Antispasmodic and anti ulcer drugs iv. Neuromuscular blocking agents.

UNIT-V
Physicochemical properties of the following classes of drugs:

B. Autocoids

i. Antihistamines 1. Eicosanoids

iii. Analgesic-antipyretics, anti-inflammatory (non-steroidal) agents.
. Drugs affecting uterine motility

Oxytocics (including oxytocin, ergot alkaloids and prostaglandins’ Biochemicalapproaches
in drug designing wherever applicable should be discussed.

Tapping of FOSCD

(Co/PO | PO1 | FOZ | PO3 | PO4 [ POS | POG PO7 | PO-8 | PD-9 | PO-10 |
ol 2 2 3 ] ] 1 1 1
coz |2 2 1 3 |3 2 2 7
co3 1 3 2 3 2 2 2
CO4 | 3 2 1 | 2 1

| -LOW 2-MEDIUM  3-HIGH

BCHO42A: Pharmacentical Chemistry-111: (Medicinal Chemistry - 1) Lab

| [Identification of drugs by morphological characters. Physical and
chemical tests for evaluation of drugs wherever applicable.

Gross anatomical studies(ts.)el the following drugs :Senna, Datura,
cinnamon, cinchona, corander, fennel , clove, Ginger, Nux-vomica,

Ipecacuanha.
3. Identification of fibers and surgical dressing. @/ y

@%/Y l/hﬁ Y \J%M,%~
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Suggested Books:

. Indian pharmacopoeia.

o 7
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BCHO43A: Pharmaceutical Chemistry - IV(Medicinal Chemistry - 11)

Course Dulcome

At the end of this course student will be able to - , ) _

C0-1: understand ahaut E-Fﬂu'lﬂi'ﬂ prncﬂhll'u. aclion, Lses, struciude ﬂti."i'-il:" “hllm!h['ﬂ and Fhﬁﬂﬂ'ﬂhtﬂ'l.lm

raperties of Steroids and related drs .

F":{I:'ﬂ':‘ mdfrﬁr:n.::l. al;rmn'l.ﬂ'?i].'n'lhﬂliny qures of selecied drugs acling on the Central Mervous System and

Physico-Chemical rlies. ; 3 5 5
¥3 5 m Grnalili jures of selected drugs, mode of action and Physico-Chemical properties

of Dawretics, Cardsovascular drugs : y . d

CO-4: m?:l;!‘rsund a.hm:ﬁjml.htsﬁn procedures of selected drugs, mode of action and Piysice-Chemical properties

of Anticoagulant and Antiplatelet drugs.

UNIT-1 - o
Synthetic procedures of selected drugs, mode of action, uses, structure activity relationship
including Physico-Chemical properties of the following classes of drugs.

Steroids and related drugs : Stercidal nomenclature and SE:IEFCh:mISW. androgens and
anabolic agents, estrogens, and progestational agents, adrenocorticoids.

UNIT-11 . . . .
Synthetic procedures of selected drugs, mode of action, uses, structure activity relationship
including Physico-Chemical properties of the following classes of drugs. .
Drugs acting on the Central Nervous System: General Anesthetics, Local Anesthetics,
Hypnotics and Sedatives, Opioid analgesics, antitussives, anti convulsants,

‘IH L3 - r - -
Synthetic procedures of selected drugs, mode of action, uses, structure achivity relationship
 including Physico-Chemical properties of the following classes of drugs.

Drugs acting on the Central Nervous System:Antiparkinsonism drugs, CNS stimulants,
Psychopharmacologicalagents (neuroleptics, antidepressants, anxiolytics).

UNIT-IV

Synthetic procedures of selected drugs, mode of action, uses, structure activity relationship
including Physico-Chemical properties of the following classes of drugs.
Diuretics, Cardiovascular drugs

UNIT-V

Synthetic procedures of selected drugs, mode of action, uses, structure activity relationship
including Physico-Chemical properties of the following classes of drugs.
Anticoagulant and Antiplatelet drugs.

Mapping of POVCO

[como |[po1 | PO2 |PO3 [PO4 [POS | POS POT  [PO-2 [PO9 | PO-10
col 3 2 3 3 I 2 3 7
co2 2 713 2 ] 2 2 5
Co3 | 2 2 2 2 3 3
[ 3 ] 3 i 2 |

LB i a-:lﬂﬂ NN o :
& \/'{/m/ /,ﬁfh?ﬂ‘ |
|
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BCHO44A: Phnrmncentleal Chembstry = IV{Mediclnl Chemisiry = 1) LM.I
1, Detection and identification of proteins, Amino ocids, carbohydrates and lipids.

2, Examination of sputum and facees (microscopic & staining). |
3. Proctice in injecting drugs by intramuscular, subcutancous and intravenous roules,
withdrawal of blood samples,

4, Analysis of normal and obnpormal conslituents uFrHluud and Ul.i
cretinine, cholesterol, nlkaline phosphatatase acid phosphutase,

ealeium, Diasiose, Lipase).

ne (Glucose, urea, creatine,
Dilirubin, SGIFT, SGOT,

Suppested Reading:
1) Remington's Pharmaceutical Sciences.
2.) The Extra Pharmacopocia-Moertindale.
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BCHO45A: Pharmaceutical Chemistry = V: (Medicinal Chemistry 111}

Course Duicome
A the end ol this course stadent will be able to -

CO-1: understand abowt Synthetic procedures and Physico-Chemical properties of Antimetabolites (including
ﬂwm mﬂgmtﬁﬂu and m_.-;s.:lq;p{'hmi:_ﬂ peoperties of Aniineoplastic agents, Anti-viral
Ehgln{hmvﬂﬁﬁﬁﬂ :imh; ﬁum;ﬁgﬁl properties of Amino acids, peplide,
ﬂnmﬂﬂﬁﬁmfdﬂm ﬁﬁﬁgﬁm: p-.-up:r:i::_; nl’lr!s-ulln and oral hypoglycacmic
agents, Peptidomimetics, nucleotidomimelics Diagnostic agents and Pharmaceutical Aids.

. UNIT-1

Drug metabolism and Concepts of Pro drags.

ynthets i ivi lationship
) tic procedures of selected drugs, mode of action, Uses, slrumn.:' a-':twft}f re
Lin:ludhg]::hysicmh:nﬂml aspects) of the following classes of drugs. (Biochemical approaches
in drug designing wherever applicable should be discussed).

i) Antimetabolites (including sulfonamides).
i) Chemotherapeutic agents used in Protozoal, Parasitic and other infection

UNIT-II

Synihetic procedures of selected drugs, mode of action, uses, structure ﬂcthr!w relationship
{iﬂluﬂing?:hysi:mh:mical aspects) of the following classes of drugs. (Biochemical approaches
in drug designing wherever applicable should be discussed).

(iii) Antincoplastic agents
" {iv) Anti-viral including anti - HIVagents.

(v) Immunosuppressives and immunostimulants.

UNIT-11

Synthetic procedures of sclected drugs, mode of action, uses, structure activity relationship

(including phya.jmhnmiﬁul aspects) of the following classes of drugs. (Biochemical approaches
in drug designing wherever applicable should be discussed).

(i} Amino acids, peptide, nueleotides and related drugs
(ii) Thyroid and Anti thyroid drugs

UNIT-IV

Synthetic procedures of selected drugs, mode of action, uses, structure activity relationship

(including physi.r;uch:mltal aspects) ol the following classes of drugs. (Biochemical approaches
" in drug designing wherever applicable should be discussed).

(i)  Insulinand oral hypﬂngs. F:"""I\'“ Q//

Fu, &
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() Peptidomimetics and nuclentidomimetics,

UNIT-Y

Synihetic procedures of selected drugs, mode ol action, uses, structure activity relationship
(including physicochemical aspects) of the following classes of drugs, (Binchemical approaches
in drug designing wherever applicable should be discussed).

(i) Dingnostic agents.

{ii) Pharmaceutical Aids,

Mapping of 'OSCO

rcomo 7ol T7o2 1703 [ 704 | P05 |PO6 | PO7 |PO-8 | PO-9 | PO-10

cor |2 |2 |2 [2 |2 2 1 2

co2 |3 7 2 1 2 1 I

co3 |1 B E 2 3 2 2
2 1

CO4 |3 3 3 2 |
1-LOW 2-MEDIUM  3-HIGH

RCHO46A: Pharmaceutical Chemistry = Vi (Medicinal Chemistry IT1) LAD

1.
2.

3
4.

5.

Study of the human Skelton.

Microscopic examination of epithelial tissue, cardiac muscle, smooth musele, skeletal
muscle. Connective tissue and nervous lissues.

Examination of blood films for TLC.DLC and malarial parasite.

Determination of RBCs, clotling time of blood, erythrocyle sedimentation rate and
Hemoglobin value.

Recording of body temperature, pulse, heart-rate, blood pressure and ECG.

Supgpesied Reading

1) Reminglon's Pharmaceutical Sciences.
2) The Extra Pharmacopoeia-Mantindale.
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DSE:4 Nanochemistry and Technology BCHMMTA-BCHOS6A

Paper-1 Introduction to Nanoscience and Technology

Paper-11 Synthesis of Nano materials: Conventional and Green Approaches
Paper-111 Analysis and Characterization of Nano materials

Paper TV Applications of Nano materials

Paper-V Nano Toxicology and Environmental concern

Paper-V1 Green Chemistry

Paper 1: BCHO4TA Introduction to Nanoscience and Technology
Course outeome

CO1: Students will be able to understand the history of nanotechnology, evelution and growth of
nanosystems _

CO2: Students will be able to understand the classification of nanomaterials.

€03: Students will be able to understand the basics of carbon nantotubes, fullerene, nanograined
material,

CO04: Students will be able to understand the structure and properties of nanomatenals.

Unit I: Introduction and History
Background to nanotechnology - scientific revolutions —atomic structure-atomic size — boltom
up/topdown nanotechnology-chemical reactivily-Incremental Nanotechnology-Evolutionary

nanotechnology-Radical MNanotechnology-Emergence  of  nanotechnology-Challenging  in
nanotechnology-Misnomers and misconception of Nanotechnology.

Unit I1: Evolufion and growth of Nanosystem

Basic problems and limitations - opportunities of nano scale -evolution of band structures and
Fermi surface. Manoparticles through homogencous and heterogeneous nucleation-Growth
controlled by surface and diffusion process- Oswald ripening process - influence of reducing

agents-solid state phase segregalion- grain growth and sintering precipitation in solid
solutionhumerothery rule.

Unit I11: Nanomaterials and classifications
Carbon Nanotubes (CNT) - Metals {Au, Ag, Pd, Cu) - Metal oxides (TiO2, Ce0Q2, Zn0, MgO) -

Semiconductors (53, Ge, CdS, ZnSe). Classifications of nanomaterials-zero dimensional-
onedimensional-two dimensional-three dimensional nanostructures- Quantum  dots-Quantum

wireQuantum well-semiconductors and ceramics. e &

Unit 1V: Special nanomaterials %_/
P
Dé::f W
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Corbon Tullerenes-Millerene derived crystals- carbon nonotubes, Micro and

Mesoporonsmateriol Onderedmesoporous 111n|¢rinls-|h':ndum mcﬂﬂpﬂm“!‘-l milllﬂﬂﬂfs-ﬂlrj'lnjllmc
microporousmaterials. Core/Shell structures-Metal oxide structures-Metal polymer structures-
Intercalativneompounds-nanograined muterials.

Unit Vi Materials Structure and Properties i 3
Space lattiee and unit cells, erystal s}-HE:Im Symmetry operation, Structures of “"':‘]"‘m t!““:?““r'ﬁ
Semiconductor cernmic and  superconducior malerials, Mll'llt:r |ndL-r:F$, :EI:;‘IHF ractions,
Formational dangling bonds-atom like behavior of nanomaterials-physicochemical properties.
Opticalproperties of nanomateriols-semiconductor-metal nnnqpaﬂiclﬁ-El:ctr}ml and electronic
propertiesThermal properties-Ferro electric properties-mechanical and magnelic properties.

Books for study:

I. Introduction to Manoscience and Manolechnology, By Gaber L. Homyak, H.F. Tibbals,
Joy s e .
i H&mﬁmhmi ﬂﬁnmm:ﬁuls: Synthesis, Properties, and Applications, By
Guwozhong Cao,Ying Wang o
3. Organic Nanomaterials: Synthesis, Charactenzal
Ti Giovanni Boltari
4. Hmh:mislw: A Chemical Approach to Nanomaterials, By Geoffrey A. Ozin, André C.
Arsenault, LudovicoCademartiri o
5. Nanostructures and Nanomaterials: Synthesis, Properties, and Applications, By
Guozhong Cao,Ying Wang
6. Material science and Engineering, by V.Raghawan
Mapping of CO-I"(}
Mapping course outcomes leading to the achievement of program outcomes

-
na

on, and Device Applications, By Tomas

Course | Program Oulcome
ouilcome

PO1 | P02 | PO3 [PrO4 [ PO5S [PO6 | POT |POS | PO9 | POLO
CO1 | 2 2 2 : 1 2 1 2 3
I E 3 3 2 | ] 3 1 2 2
cos |2 3 3 3 1 I 2 - ] 3

1- Mot related; 1- low; 2- medium; 3- high

BCEO4SA : Lab Seminar

Paper 11: BCHO49A: Syathesis of Nano materials: Conventional and Green Approaches

L1
1 Students will be able 1o understand the basics ad chemical approaches for synthesis of nanomaterials
C02: Staderts will be able to understand the physical approaches for nancmalerial synihesis

03 Stadents will be able 10 understand hydrothermal method for the formation of carbon nanotubes, i
mana rings and Mowers e, naD

COH: Students will be able to understand the herbal synthetic methads for nano materials
'h F
- 57 o .
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Unit I: Bulk synthesis

Top down and bottom up approaches-Mechanical alloying and mechanical ball milling
Muﬁﬂmnm}miml process, Ipnmpgm condensation technigue — Are plasma and laser ablation.

Unit Il: Chemical approaches

- Sol- gel processing- Solvothermal, hydrothermal, co-precipitation, colloidal precipitation, Spray

i - i in coating routes, Self-assembly
pyrolysis, sonochemical method, Electro spraying and spin coaling y S ly,
selfassembled monolayers, gas phase synthesis. Langmuir-Blodgett (LB) films, micro emulsion
polymerization- templated synthesis.

Unit 111: Physical approaches

Vapor deposition and different types of epitaxial growth techniques (CVD, MOCVD, MBE,

ALD)-pulsed laser deposition, Magnetron sputtering - Etching process: Dry and Wet etching,
microcontact printing.

Unit IV:Hydrothermal methods:

Principle, 3D nanostructures — carbon nanotube — Inorganic nanotubes and nanorods -
Nanoflowers- nanosprings — Nano-rings — chemical routes for 1D panotubes and nanorods -

Schlenky synthesis of Quantum dots- making bulk nanomaterials

Unit ¥: Biological Mcthods

Use of bacteria, fungi, Actinomycetes for synthesis of nanoparticles - use of viruses for the
synthesis of nanostructured materials- use of magnetotactic bacteria for synthesis of magnetic
nanoparticles- use of natural plants for synthesis of nanoparticles.Biomineralization, biological
production of nanoparticles - Phytosynthesis, phycosynthesis,
mycosynthesis and Herbal synthesis - bioproduct mediated synthesis of nanoparticles.

Books for Study:

1. 5. Horikoshi, N. Serpone, Microwaves in Nanoparticle Synthesis: Fundamentals
and Application, Wiley-VCH, Germany, 2013.

2, Om V. Singh, Bio-Manoparticles: Biosynthesis and Sustainable Biotechnological
implication, Wiley

Blackwell, 2015.
3. A. Senpupta, CK. Barkar, Introduction to Nano: Basics 1o nanoscience and
nanotechnology, Springer, London, 2015.
4. S.K. Kulkami, Nanotechnology: Principles and Practices, Third edition, Springer
Intermnational Publishing, W14,
5. V.A. Basiuk, E.V, Basiuk, Green Processes for Nanotechnology: From inorganic to
bioinspriednanomaterials, Springer, 2015,

&, ACVenetts, Pfﬂ'ﬂﬂﬁ in Materials Science Rﬂsml:h Mova Science Fu'hlim 2007,
Mapping of CO-FO

Mapping course oulcomes leading to the achievement of program cutcomes

@; d%/&éff%v/ b
e S/ e =
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Course | Program Outcome

ouleome P01 [rO2 | rO3 | PO4 rO5 | POG P07 | POS | PO% | POILD
cot |1 |2 2 12 |- T - R & S A
cor 3 13 13 2 [ L (3 [1 12 |2
cs 2 (3 3 3 v (& |2 (- 13 |3
o4 13 12 T 13 17 _1- 12 11 3 12

0- Not related; 1- low; 2- medium; 3- high

BCEOS0A : Synthesis of nanomaterials(Practical)

1. Synthesis of Iron oxide nanoparticles by Co-precipitation method.
2. Synthesis of ZnO nanoparticles by chemical method.

3. Synthesis of Sn0; nanoparticles by Chemical sol-gel method.

4, Synthesis of Ti0, nanoparticles by Chemical sol-gel method.

5. Electrodeposition of nano film of TiD;

6. Synthesis of Nanocomposite materials by solution method using capping agent

7. Synthesis of colloidal nano materials of Au and Ag nanoparticles

8. Preparation of polymer nanocomposites.

9, Synthesis of Silver Nanoparticles by Chemical reduction method and their UV-VIS absorption
studies.

10. Synthesis of Gold Nanoparticles by Chemical reduction method and their UV-VIS absorption
studies.

Paper 111 : BCHOS1A: Analysis and Characterization Of Nanomaterials

Course oulcome
COJ: Students will be able to understand the basics of mechanical characterization of nano materials

CO2: Stadents will be able 1o undersiand the electrical properties of nanomaterials.,

CO3: Swdents will be ohle 1o understand to characierize the namomaterial through spectroscopic techniques and
also theough microscopic lechniques.

C04: Students will be able to understand the magnetic properties of nanomaterials,

Unit 1: Mechanical Characterization

Micro hardness = nanoindensation — fatigue — failure stress and strain toughness

A A Y

—-abrasion and

L —

Y
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wear redistance ~ fraclure toughness — clasticity of nanomaterials = superplasticity = plastic

aatureol nanoceramics - nanomembranes — inter connccled pores — plastic deformation of
nanomalerials.

Unit 11z Electrical Characterization

DC electrical conductivity as a function of temperature = Hall effect - types of charge carriers -
charge carier density — impedance spectroscopy — de clectrical resistivity — activation energy -
bulk and grain boundary capacitances — relaxation times of dipoles.

* Unit 111: Spectroscopic Characterization

UV-VIS — calorimetric and spectrophotometric analysis — laws of absorption -
instrumentation-chromophores — effect of conjugation on chromophores — qualitative and
quantitative analysis -IR — Origin of Infrared wransition and experimental techniques-Theory
of Infrared Absorption — FT-IR - principle - instrumentation — interpretation of spectraaliphatic
and aromalic hydrocarbons, carboxylic acids — Raman speclroscopy = Stokes and
anti - Stokes scattering — surface enhanced raman scattering — PL studies — shape dependent
optical properties - optical absorption - optical emission = surface plasma resonance (SPR).

Unit IV: Magnetic Characterization

Concepls of dia-para-ferro and ferri magnetism - exchange correlation - exchange
interaction — Hysteresis loop = coercivity — change of coercivity — grain size = soft magnets -
hard magnels — spring exchange magnets — magnetic measurements using VSM — function of
temperature - ferromagnetic  resopance = magnetic force  microscopy - Mossbauer
spectroscopy for Fe and Sn containing nanomaterials — NMR ~ Introduction - Experimental
Techniques — Chemical shifi, dipolar interaction, spin - spin interaction — Applications — ESR
— Principles and Applications of ESR Spectroscopy.

Unit ¥: Microscopic Characterization

Electron Microscopes — AFM, STM, SEM- and TEM - working principle — instrumentation and
applications — microstruciures = optical microscope — grain size determination — grain size
inducedphase transition-surface mapping.

Books for study
' 1 .GerdKaupp,Atomic  Force Microscopy, Seanning Nearfield Optical Microscopy and
nanoscratching, Springer-Verlag, 2006.
' 2 Rashid, Dashir and Steve Wercley, Biomolecular Sensing, Processing and Analysis, Springer,
2006.
' 3,Tejal  ond Desai, Therpeutic  Micro fManoTechnology,  Springer,  2006.
’ William F. Hosford,Physical Metallurgy, CRC Press, 2005.
Mapping of CO-PO

Mapping course pulcomes leading to the achicvement of program oulcomes

" Mﬂﬂuunm:

& |
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outcome

PO1 | PO2 |PO3 | PO4 | POS Po6 | POT | POB | POY [ POLD
CO1 1 2 3 2 1 l r | k] 3
co2 3 3 2 3 - | 3 | 2 2
Co3 2 3 ] 2 1 1 2 - 3 3
CO4 3 2 1 3 5 - 2 | 2 2

0- Not related; 1- low: 2- medium; 3- high

BCE052A: Characterization of nanomaterials (Practical)

1. Studies on bulk and nanoparticles through UV-Vis speciroscopy.

2. Conductivity studies of polymer-nanocomposite material by four probe method.
3. Thin film characterization through AFM.

4. XRD studies for calculating the size of the nanoparticles and nanocomposites by Schemer's
formula and mass approximation method

5. SEM characterization of nanomaterials. for size and surface morphology
6. Raman spectroscopy studies on nanomaterials.

7. Conductivity studies of polymer-nanocomposite material by Four probe method
8. SERS studies of Gold nanoparticles

0, SERS studies of Silver nanoparticles

10. SPR studies of metal nanoparticles,
Paper IV: BCHO53A: Applications of Nanomaterials

Course outcome

CO1: Students will be able to understand the applications of nanomaterials in lithography and sensors,

€O Stedents will be able 1o understand e opplications of nanomaterials in medical scienee,

C03: Students will be able 1o understand the applications of nanomateria’s in phormoceutical indusiry.

€04 Stdents will be zble to understandantibacterial, antimalarial, omiviral and anticancerous activities using
panomaterials.

C05: Students will be able 1o understand the applications of nanomaterials in elecironics.

Unit I: Lithography and Sensors

. Gilicon MEMS fabrication technology, Advanced lithography: Deep UV/E beamvlon Beam

techniques, Dip pen nanolithography-Palymers in Microsystems, Packaging of MEMS devices
byanodic/fusion bonding, Pressure sensors and packeging, MEMS performance and
evaluationSurface confined chemical sensors- Manoparticles sensors- thermal, radiation
magnetic, chemicaland mechanical nanosensors.

F i b
C@“”\/ Ox{f‘é/f
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Unit 11: Nanomedicine

Principles of nanomedicine = impact of nanotechnology in medicine- m'_"':'m“_dl‘:ﬂ! perspective
andthe medical applications- nanoparticles delivery for cancer l‘hcrap}’ - Bioactive nanomaterials
inmedicine- Nanodiagnostics - Nanoarrays for dingﬂﬂﬁhc%ﬂﬂ'[ﬂpm':]“ for molecular
diagnosticsself-assembled protein nanoarrays- protein nanobiochip - Nanobiosensor-CNT
biosensor-DNAbiosensor.

Unit 111: Nanopharmaceutical

Nanoparticles for drug discovery — Nanotechnology for Drug Targeting, Targeted, non-targeted
delivery, controlled drug releasc-protein and peptide based compounds for cancer and diabetes -
lipid nanoparticles - vaccination - cell therapy -Gene therapy-nanoparticles drug delivery in
cardiology and vascular disease- Nanoparticles and protein interactions-inter relationship

betweennanotech development and nanopharmaceutical development.
Unit IV: Environmental and Bio-compatibility

Degradation of hazardous organic-pollution  abatement- removal of bacteria and
microbesphotocatalytic  decontamination-heavy metal removal-detection and =xtm-r:liunln!‘
pesticidesfromwater-Fuel cell application-thermoelectric and piezoelectric application-chemical
andelectrochemical sensor using nanomaterials. Antibacterial, antimalarial, antiviral and
anticanceractivities using nanomaterials.

Unit V: Nanoelectronic

Nanoelectronics-Microelectronics- molecular electronics- photonics-photolithography-carbon
nanolubes (CNT) in electronic applications- memories-dye sensitized solar eells-Physical
conceplsQuantization of action, charge and fux-electrons in  potential well-photons
interactingwith electrons in solids-diffusion processes-Effects on structure and Morphology of
free orSupported Nanoparticles- Size and confinement Effects.

Books for study:

1. Manotechnology-Enabled  Sensors, By KouroshKalantar-zadeh, Benjamin  Fry
2. ARJha, MEMS and Nanotechnology based sensors and devices for communication,
medical and aerospace applications, CRC press, Taylor & Francis group, 2008,
3. Nanomedicine and Drug Delivery, edited by Mathew Sebastian, NeethuNinan, A. K. Haghi
4. Nanopharmaceutics: The Potential Application of Nanomaterials, By Xing-Jie Liang
5. Biological and Pharmaceutical Applications of Nanomaterials, edited by PolinaProkopovich
6. K. Goser, ef al, “Manoelectronics and Nanosystems”, Springer, 2004,

Mapping of CO-

Mapping course nut:nmu%ﬂ the achievement of program uutmm@’.
oo
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| Course | Program Outcome
outcome
PO1 | POZ |rO3 | PO4 | POS | PO6 | POT | POS ro9 | POLD

Ccol 1 1 1 2 | | 3 1 3 2
CO1 3 2 p] 1 ] i 3 ] 2 2
co3 2 . 3 )] I | 2 - 2 3
CO4 3 2 1 ] 3 - 2 1 2 2
COs 3 3 3 3 1 [ 2 ] 3 3

0- Mot related; 1- low; 2- medium; 3= high

BCE0S4A: Synthesis of industrially important nanomaterials (Practical)

1. Synthesis of semiconductor nanoparticles.

2, XRD pattem of nanomaterials and estimation of particle size.
3. To study the effect of size on color of nanomaterials.

4, To prepare composile of CNTs with other materials.

5. Growth of quantum dots by thermal evaporation.

6.

Fabricate a thin film of nanoparticles by spin coating (or chemical route) and study
transmittance spectra in UV-Visible region.

Paper V BCHO55A: Nano Toxicology and Environmental concern
Course Ouicome

0N : Stuedents will be able 1o undersiand the basics of nano taxicology.

CO2: Snudents will be sble to understand the mechanism of nanosize wxicity and healih effects,
CO3: Siedents will be obile 10 undersiond the eifects of nanamaterials on environment,

CO4: Students will be able to understand the eTect of exposure of nano materials on human health

D5 Studems will be able to understand the risk assessment and ethical, lepal and social implications

Unit 1z Introduction

Concept of Nanotoxicology: Loboratory rodent studies - Ecotoxicological studies -
Methodolopy forNanotoxicology - in vitro and in vivo toxicity testing

UMIT 1I: Mechanism

Mechanism of nanosize particle toxicity: Reactive oxygen species meditated NSP toxicity -
Interactions between Manoparticles and Living Organisms: Mechanisms and Health Effects -
Interactions of Manoparticles with Cells and their Cellular Nanotoxicology - Cytotoxicity of
Ultrafine Particles - Cytotoxicity and Potential Mechanism of Nanomaterials- Immunotoxicity.

UNIT 111: Pollution
Nanopollution: Nanomaterials in Environment - Toxicology of Airborme - Manufactured
nanomaterials in the environment- Physicochemical characteristics of nanomaterials.

C UNIT IViHuman exposure to Nanosized Materials

Biologieal Activities of Nanomaterials and Nanoparticles : nanoparticles int i :
biological membrane-Entry routes into the human body- Disposition of NSPs in the m;"f]mnt:;ﬂj

o
\/ Y Vo({%(;/mf .
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g Lo : : g ion - Translocation o the circulatory
Disposition of NSPs in the respiratory -Epithelial trnslocation l_f"n"f :
system - Neuronal uptake and translocation ~Translocation of HHT‘“ in the hlnmilt:lrcuiuu:m "
bonemamow in mice - Studies of neuronal translocation of UFPs from respiralory lract -
Exposure via GITract and Skin- toxicity of nanoparticles in the eye.

Unit V: Risk Assessment and Execution ; : e
Partals of entry and target tissue - Risk assessment: Ethical 5 Ll:‘g,nl Iilml Socinl fmﬂil::ulilnﬂu -
Nanoparticle Toxicology and Ecotoxicology, The Role of Oxidative Stress - 1ﬁ=v:lupnum_nl
Test Protocols for Nanomaterials — Regulation of Engincered Nonomaterials in Eurape and USA

Rooks for Stud . _

1. ;r D:mf. §.S Guierres. O.L. Alves, Nanotoxicology: Materinls, Methodologies, s
Assessments, Springer, chyur'lu:: ; IEﬂH.
2. T. Otsuki, Y. Yoshicka, A. Holian, Biological Effects of Fibrous and Particulute
Substances,Springer, .Inpqn.l i 2016,
3, AM. Gatti, S. Montanari, Case Studies in Nanotoxicology and Particle Toxicology,
I::!: e UK, 2015,
4, Nancy A. Monteiro-Riviere, C. Lang Tran, Nanotoxicology: Progress lowands
Nanomedicine,

Second edition. CRC Press, Taylor and Franseis, Doca Rawn, 2014,
5. G. Ramachandran, Assessing Nanoparticle Risks to Human Healih, Willlam Andrew,

Elsevier,

USA, 2011,
6. J. Njuguna, K. Pielichowski, H. Zhu, Health ond Environmentul Salely ol
Nanomaterials:

Mapping of CO-FO
Mapping course outcomes leading to the achicvement of program oufcomes

Course | Program Qutcome
nulfdme

POl | PO2 _[PO3 [PO4 [POS |PO6 | POT | POS | POY | POLO
co1 |2 12 3 2 1 1 1 | 3 1
co3 |2 3 3|2 [ [ 2 - 3 \
cos |2 |3 3 3 ] ] 3 [ 3 3

0- Not related; 1- low; 2- medium; 3- high

: Man ily (PPracti

1. To swdy the cywtoxicity of nanomaterial using suitable moterial (Cell line/lnsect
culture/Ycant).

W -
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DE-5 Biachemistry BCHOSTA-BCHOGOA

Paper-1 Biochemistry Paper I: Introduction of Bio molecules

Paper-11 Enzymology

Paper-111 Metals and their role in Biology and Mineral Meta balism
Paper IV Metabolism of carbohydrates and lipids
Paper-V Biochemical Technigues

Paper-V1 Green Chemistry

Paper | BCHO57A: Introduction of Bio molecules

CO1: Students will be able understand the structure and function of biomolecules.
CO2: Students will be able 1o understand the types of biomolecules.

CO3: Swdents will be able to explain distinguish between prolein carbohydrates, lipids and
’ vilamins.

CO4: Students will be able 1o understand the organization bie molecules in cell.

Unit 1

Definition of Bio molecules, Monomers and Polymers, Frimary and Secondary Metabolite, energy
currency of Cell

Unit 2

Carbohydrates, Protein, Lipids, and MNucleic Acid occurrence in cell, their Classification and Functions
molecules

Unit 3

Role of Bie molecules, Physico chemical properties of Bio molecules, Bioenergetics of Bio molecules,
High energy compounds
Unit 4
Vitamins, Water and Fats soluble, Macro and Micro nutrients, structure of ATP
I Unit §

i Role of Bio molecules in cell, Oceurrence of bio molecules in cell, Prokaryetic and Eukarvotic cell

g v~
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Mapping of CO-1'0)

Mapping course outeames leading to (he achicvement of program oulcones

PO1 | PO2 | PO3 | roa | ros | Poe | POT POk | 0w [ rolo
BT T e el T oy | 2| Fd %
oo T T e T Y D L N N
o3 | 2 l N EIESE 1 ) s e
co4 | 2 | 2 | 2 l 1 l 2 3 3 _'i:

HO58A : Practicals of qualitative analysis of biomolecules

To prepare the solutions of given normality and iis standardization,

To Calibrote the pH meter by using difTesent bufTer solutions

To Prepare the bufler solutions . . .

To determine the pKa value and henee the Dissociation constant of o given acid by using pll
meler.

To prepare buffer solutions in the pll range of 2.2 1o £.0

To perform Qualitative estimation of proteins o o

To Prepare dilute solutions of known concentration of sulphuric acid, hydrochloric acid and
nitric acid. .

8. To Study pH change by common-ion effect in cuse of weak acids and weak bases by above
method (specific examples of C1LCOOLH and CHyCOONa and NHAOH and NIUHCT muy be
laken

-I-'l-.nl!ull--

i

Suggested Readings

1. Outlines of Biochemistry: Conn and Stumpl
2. Principles of Biochemistry: JefTory Zubey
1. Biochemistry: Stryer
4, Voel D., Voet 1.G, Biochemistry 4 th Edition, John Wiley and Sons, 201 1.
© & Melson, D. €. andCox, MM, Lehninger Principles of Biochemistry, SthEdition,W. I,
Freeman, 2010.

6. Berg J.M., Tymoczko JL. and Stryer L., Biochemistry. Tth edition, W.H. Freeman and Co.
New York, 2011.

Paper 11: BCIHO059A  Enzymology

01 Students will be able 10 describie how engymes and uselud In blalogy and how they are diferent from catalyst.
C02: Students will be obbe to explain Jilferent iypes of enzymes and thelr rele iF difTerent renctlons,

CO3:  Stadents will be able to describe various factors involved in enzyme actlvity ond how they aifect enzyme
setivity.

A QR IR g
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CO4: Swdents will be able to able 1o undersiand between Hola enzyme, co eneyme and prosthetic group and also
able to undersiand enzyme inhibition.

it 1
story, Nomenclature of Enzyme, Function of Enzymes, Difference between Catalyst and Enzymes
it

assification of Enzymes, Oxidoreductase, Transferase, Ligase, Hydrolase. Chemical nature and

Properties of Enzymes

nit 3

actors affecting enzyme activity, Role of Metals in enzyme activity, Lock and Key model, induced Mt

model or Koshland's model.

nit 4

sozyme, Ribozymes, Co enzymes, Holo enzyme and Prosthetic group, Mono Meric and Oligomeric
Enrymes, active sites and its features

nit 5

Inhibition of Enzyme, feedback inhibition, Allosteric inhibition, K class and ¥ class

Mapping of CO-POD

. Mapping course outcomes Imdinlg to the achievement of program outcomes

PO1 | POZ | PO3 | PO4 | POS | PO6 | PO7 | POE | PO9 | POID
col 1 2 2 1 2 1 2 1 2 3
[ CO2 1 3 1 2 ] 2 2 2
co3 | 2 ] 2 3 2 3 1 3 3
co4 | 3 2 2 1 1 I | 2 3 3 2

BCHOGOA : Practicals of Enzymology

1. Study of solubility of solid substances in water at different temperatures and plotting of a

solubility curve.

2. Acquaintance with chemistry laboratory and basic labm::u-;:.r].- techniques (cutting, bending
and boring of glass tubes, sealing of apparatus, filtration, distillation, crystallization, preparation
calibration, cleaning of glass apparatus and use of bumer eic.)

3, To study activity of any enzyme under optimum conditions.

4. To study the effect of pH, temperature on the activity of salivary amylase enzyme

5. To determine concentration of an unknown protein by UV-Vis Spectrophotometer.

§, Enzymatic Assays

7 Effect of substrate concentration on enzyme Kineties

8. Determination of optimum pH and temperature for enzymatic activity
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Huggested Rendings

I Peter Sykes A Culdehook to Mechanism in Organic Chemisiry

2. M. Chauhian version of Solomen Fryhle

3, Problems in chemistry by M.§ Chaulian (Buy Solution book too i) {Belaii}

4, Modern Approach To Chemical Calculations (By R.C Mukherjec) {Bharti Bhavan}

5, nzymes: Biochemisiry, Biotechnology and Clinical Chemistry by Trevor Palmer,
Publisher; Horwood Publishing Limited (2004)

6. Pnzymes: A Practical Introduction To Structure, Mechanism And Data Analysis by Robet
A. Copeland, publisher: Wilcy (2012)

7. Introduction to Enzyme and Cocnzyme Chemistry, 3rd Edition by T.D.H. Bugg, publisher
Wiley-Blackwell

%, Lehninger Principles of Biochemisiry, Fourth Edition, David L. Nelson and Michael M.
Coe, W, 1, Freeman; dth edition (2004)

Paper 111: BCHOGIA Metals and their role in Biology and Mineral Metabolism

€01 Siadents will be able to understand the different types of elements are needed to biological sysiems their
weamces and their funcisons,

€O Stwdents will be wble 1o explain rolc of trace clements and why they are necded in living organisms.
€008 Students will be able to describe various trace elements and their metabolism : :
04 Students will be sble o analyze the role of various metals in controlling the growth of living organisms.

Unki 1

Cieneral functions of Mineral, Classification of Minerals, Trace elements, Ess_mlinl and Non Essential
elements, Major functions, Deficiencies discases

Unit2

alcium its functions, Pactor affecting calcium absorption, Phosphorous sources and its function

Unit3

| Magnesium and its Biochemicnl Tunctions, sources, Manganese and Sodium and its biochemical

i functions

| [Init 4

Potasslum and its functions, chlorine and Sulpher and their role in biochemical activity,

| AP Jeg
: :f Y
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Mapplng course outeomes lending (o the achievement of program oulcomes

PO1 | P02 | PO3 | POa | PO5 | POG | PO7 | POB | PO9 | POIO
colr | 2 | 2 3 | ] | 2 [ 2 3
coz | | | . 5 7] 7 2 2 3 ]
co3 | 2 ] 2 3 ] f 1 2 2
CO4 2 3 1 1 | | 2 3 3 2

CHOGZA: Procticals of metal Detection (virtual)

1. To determine the pH, chlorides, nitrates, carbonates and bi carbonate in different soil sample
and Waler Samples,

2. To determine the concentration of Fe/ waler in soil samples

1. To determine the concentration of Mn in Soil/ water sample Using AAS

4. To determine the concentration of Zn in soil/ water sample using AAS

5. To determine the concentration of Co in soil/ water sample using AAS

6. To delermine the concentration of Cd, Pb, Ni in soil/ water sample using AAS

Suppested Readings :

1. Introduction to Physiology by Davidson H and Segal M. B. Academic Press.

2. Review of Medical Physiology-William F.Ganong

3. Physiological basis of Medical Practice, John.B. West.

4. Vander's Human Physiology-The mechanism of Body function, Widmaier, Raff, strang.

Paper IV: BCHO63A Metabolism of Carbohydrates and Lipids

CO1: Students will be able 10 define, classify and summarize the roles that carbohydrates play in biological systems. Predict

tie products of ehemical reactions of carbobydrates (acelalhemiacedal formation or oxidation).

C02: Students will be able 1o illustrate different types of lipids and relate their structure 1o their role in biological systems.

C03: Sludents will be oble to describe what happens during carbohydrate glycolysis, lllustrate the basic components and
steps of fermentation. Descrile what happens kn the citric acid eyele, oxidative Phosphorylation & ETS,

C0d: Sudents will be able to deseribe what happens in fatty ocid oxidation and synthesis as well as in ketogenesis.

Unit 1
Curbohydrates, their functions, Classification of carbohydrates, Monosaccharides and Polysaccharides,
" Aldoses and Ketoses sugar, D and L isomers Epimers, Structure of Glucose
Muiaroration, Chemical propertics of Carbohydrates, Tutomenzotion, Reducing Propenies, Oxidation,
Formation of Ester, Glycosides bond

Unit 2
Sucrose, Moltose and Lactose Polysaccharides, Homo poly seccharides and Hetero poly saccharides,

M\V »\/Qwog’}* iﬁiﬁa
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Starch, Glycopen and Cellulose,

L3

abolism and Anabolism, Major pathway of Carbohydrate, Glycolysis and TCA Cycle, Pyruvate
dehydrogenase sysiem

4

finition of Lipids, Functions of Lipids, Classification of Lipids, Simple, compound and Derived

L:ipids, Fatty acid, Even and Odd fatty acid, Essential and Non Essential Fatty acids, Saturated

and Unsaturated Fatty acids

it 5

iacylglycerols, Propertics of Triacylglycerols, Sapenification Value, Acid Mumber, lodine Number,

Rancidity, Phospholipids, Glycolipids, Beta oxidation of Fatty acids, Lipoproteins

Mapping of CO-PO
Mapping course outcomes leading to the achievement of program outcomes

\ FOl | POz | PO3 | PO4 | POs | FO6 | POT | POE | FOS | POIO
col | 1 2 1 | 2 1 2 [ 2 3
coz | 1 2 2 2 2 1 | 3 2 1
coy | 2 1 3 3 2 2 1 3 2
CO4 3 2 2 1 1 1 ] 2 3 3 2

BCHOG64A: Practicals of Quantitative estimation of biomolecules

To perform Qualitative estimation of carbohydrates

To perform Qualitative estimation of lipids

Ta Determine the acid value of oil

To perform Quantitative estimation of carbohydrates by anthrone method
To perform Quantitative estimation of reducing sugar

To perform Quantitative estimation of glycogen

To perform the Chiorophyll estimation Arnon’ method

wy Oh LA B b2 D

Suggested Readings

1. Outlines of Biochemistry: Conn & Stumpf
2, Principles of Biochemistry: Voet & Voet
3, Principles of Biochemistry: Jeffory Zubey

4. Clinical Biochemistry: D.C Deb \!\ﬁ/
5. Biochemistry: Stryer q/’/
6. Lehninger's Principles of Biochemistry: Nelson & Cox &,«‘

T ~
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or Vi BCHOGSA Blochemical Technigques

C01: Students will be sble 10 explaln haske principles for ehrmmatographic separation techaiques and T
chromatigraphic lechnlques,

€O Stodents will be able 1o explain principles of chectraphoresls technigues and discuss how these lechnbques can b vacd
for varlois purpasgs,

CO3: Explain the basle principles of analyses and detection sysiems involved in radio isotopic lochwicues Luacading ELIA.
Tiescribe hameds relnled with rmdbsdlonis amd related safely measures. ) : Y
COM: Students will be shle to describe lcer Lambert"s Law, Explain the theorstical principles of selected instrumental methods

williln spectrmmetricispectraphotometrbe meibods, nnd maln components in such analytical istruments

Unit 1

Chromatography, Principal and Classification, Paper, Column and Thin Layer Chromatography,
RI Valve

Unit 2

Electrophoresis Principal of electrophoresis, Paper and Gel electrophoresis, Radio active isotopes
Unit 3

Colorimeter and spectropholometer

Principal of Spectrophotometer, Lambert and Beer law, Lambda Max,
Unit 4

Ultra centrifugation and its principal, Enzyme linked Immuno assay (ELISA)
Unit 5

DifTerent blotling technigues, Radio Immuno assay, UV and Visible spectroscopy

Mapping course oulcomes leading to the achievement of program outcomes

POl | PO2 | PO3 | PO4 | PO5S | POG6 | PO7 | POE | PO9 | POILO
col 2 2 2 | 3 1 2 1 2 3
co2 l 2 1 2 2 | 1 4 2 |
CO3 2 | 2 2 2 3 1 3 2
COd 2 2 2 | I | 2 k] 3 7

BCHOG66A: Practical of Analytical Techniques

To perform paper chromatography for dyes

To perform chromosomal banding using dyes

Demonstration of dialysis

To verily Lambert and beer law's

To calibrate spectrophotometer using K;Cri0; solution

To perform the Titrimetric estimation of molar and mass concentration of sulfuric acid

To determine the Anm for DNA @

Qe \/}/ ﬁﬁ@*ﬁdﬁ#@
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8. To separate various molecule on the hasis of their eedimentation cosflicient

9. To separate Amino acid using paper chromatography

10. To separate Amino acid using thin lnyer chmmﬂlh‘gll‘ll‘lilf "
11. To separate the aliphatic and aromatic fraction of oil |'r:|r colurnn chrosradogragby
12. To separate the DNA USIng agarose gel clectrophoresis

Suggested Readings

1. Textbook of optics and atomic physics - P.P. i handelwal (Himalaya Publishing House

2. Nuclear physics an introduction = §.B. Patel (New Age International) Biophyica ~ Pattabhi
and Gautham (Marosa Publishing House)

3. Instrumentation measurements and analysis — Nakara, C houdhart (Tata Me Craw Hilly
4. Handbook of analytical instruments — R.S. Khandpur (Tata Me CGraw Hill)

5. Perspectives of modern physics - Arthur Beiser (Me CGraw Hill)

_ 6. Introduction to atomic specira - [1L,E, White (Mc Graw Hill)

7. Molecular cell biology — Ladish, Berk, Matsudara, Kaiser, Kneger, Lipursky, Damell (W.H.
Freeman and Co.)

DE- 5 Environmental Chemistry BCHOGTA = BCHOTGA

Paper-1 Chemistry of Environmental pollulants

Paper-11 Atmospheric Chemisiry and Climate concerns

Paper-111 Water and Air Pollution menitoring and Control Technology
Paper IV Solid and Hazardous Waste Management

Paper-V Environmental Policies, Conventions and Protocols

Paper-¥1 Green Chemistry

BCHO062; Chemistry of Environmental Pollutanis
Course outcome

CO-1 students will be able 1o understand the fundamentals of environmental chemistry
C0-2 students will be able to understand the structure and composition of air, water and soil.
CO-3students will be able to understand the basic chemisiry of environmental pollutanis,
CO-4students will be able 1o understand the cause of air pollution

CO0-5stedents will be able to understand the cause and chemistry of surface and groundwater
pollution

Unit-1
Fundamentals of environmental chemistry

Atomic structure, electronic configuration, periodic propertics of elements; types of chemical
bonds; mole concept, molarity and normality; quantitative volumetric analysis. Thermodynamic
systems; acid-base theories and salts, solubility products; redox reactions; concepts of pH and
pE, concept of buffer, Henderson-Hasselbalch equation; electrochemistry, Nemst equation,

* electrochemical cells. Basic concepts of organic chemistry, hydrocarbans, aliphatic and aromatic
compounds, polarity of the functional groups, synthesis of xenobiotic compounds like pesticides

M\/vwﬂé&/w i@ﬁ
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and dyes, synthetic polymers.

Unit-IT

Air, Water and Soil chemistry ; :

Structure and composition of atmosphere; photochemical reactions in nlmucspl:l.':rﬁ_ smog:
classical smog and photochemical smog, aerosols: PM 10, PM 2.5; chemistry of acid rain, case
studies; ozone chemistry and ozone layer depletion, role of CFCs in ozone deplel]nrn.
Physicochemical properties of water; alkalinity and acidity of water, hardness of Wl ml“h‘"“?'
of gases in water, metal complex formation and :he]utm!l; heavy [ntlﬂls in waler, Sr.;.d
composition; 7 relations between organic carbon and organic matier, 1nOTEANIE and erganic
components in soil; soil humus; cation exchange reactions in soil; MNPK in soil.

Unit 11I:

Chemistry of environmental pollutants .
Solubility of pollutants {h}-drﬂ;hiﬁc and lipophilic pollutants), transfer of pollutants within
different mediums, role of chelating agenls in lr.:nsl'ﬁrﬁng. p-lzr_llulﬂnts, concept 1ut‘
biotransformation and bicaccumulation, concept of radioactivity, radioactive decay and half-life

of pollutants, organometallic compounds, acid mine drainage.
Unit IV

Air pollution

Ambient air quality: monitoring and standards (National Ambient Air Quality Standards of
" India); air quality index; sources and types of pollutanis (primary and secondary); smog (case
study); effects of different pollutants on human health (NOx, 50x, PM, CO, COZ2, hydrocarbons

and VOCs) and control measures; indoor air pollution: spurces and effects on human health.
Unit V

Water pollution :
Sources of surface and ground water pollution; water quality parameters and standards; organic
waste and water pollution; cutrophication; COD, BOD, DO; effect of water contaminants on
human health (nitrate, flucride, arsenic, chlorine, cadmium, mercury, pesticides); water bome
diseases; concept and working of effluent treatment plants (ETPs).
Suggested books:
1. Gurar, B.R., Molina, L.T. & Ojha C.5.P. 2010. Air Pollution: Health and Environmental
Impacts. CRC Press, Taylor & Francis.
2. Hester, R.E. & Hamison, R.M. 1998. Air Pollution and Health. The Royal Society of
Chemistry, UK.
3. Park, K. 2015. Park’s Textbook of Preventive and Social Medicine (23rd edition).
Banarsidas Bhanot Publishers.

4. Pepper, LL., Gerba, C.P. & Brusseau, M.L. 2006. Envircnmental and Pollution Seience.
Elsevier Academic Press,

5. Purchit, §.5. & Ranjan, R. 2007. Ecology, Environment & Pollution. Agrobios

Publications.
6. Vesilind, P.1., Peirce, 1), & Weiner R.F. 1990. Environmental Pollution and Control.
Butterworth-Heinemann, USA.

Mapping of CO-PO
Chemistry of Environmental pollutants

5. No.

UNIT 1 Fundamentals of environmental chemistry
UNIT 2 Air, Water and Soil chemistry

UNIT 3 Chemistry of environmental pollutants
UNIT 4 Air pollution

UNIT 5 ‘Water pollution

N Bt
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Course gutcome : :
C0-1 students will be able 16 understand the furdamentals ul'fn'l'rlfﬂ"ﬂTFl"-'ﬂﬂ-" chemistry
CO-2 students will be able to understand the structure and composition of air, water and soil

CO-3students will be sble to understand the basic chemistry of environmental pollutants.

CO-4students will be able 1o understand the cause of air pollution .
CO-Sstudents will be abie 1o understand the cause and chemlstry f surfuce and groundwater pollulion
MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF
FROGRAM OUTCOMES

Course Program Quicome
ouicome
vo1 1702 1703 [Pos |POs | PO6 | PO7 |POS |PO9 | POIO
col |3 3 7 7 2 12 |2 1 2 3
co2 |3 3 3 7 3 E ] l 2 2
co3 |2 3 3 3 2 2 2 - 3 3
T ERE 2 ] 3 3 2 2 I 3 2
CO5 |3 ] 3 3 3 3 2 [ 3 3
2- Not related; 1- low; 2- medium; 3- high
LAB

1. Swdy of functioning and operations of important instruments and equipments:
Thermometer, pH meter, Conductivity meter, Sampling bottle, Plankton net, Sedgewick
rafier, Luxmeter.

2. Analysis of common aquatic parameter: dissolved oxygen, free carbon dioxide, pH,

Alkalinity.

Analysis of common Soil parameter: oxygen, carbon dioxide, pH Alkalinity

Determination of Soluble Salts from Soil.

5 Esiimation of total hardness; chloride; acidity and alkalinity of water sample by
titrimetric method

g 1

BCHO063: Atmospheric Chemistry and Climate concerns

Course oulcomes i
C0-1 students will be able to understand structuse and compasition of atmasphere

CO-2students will be able o understand eanh’s energy balance, preenhouse effect.

CO-3sudents will be able to understand the chemistry of smospheric particles and pases.

CO-dstudentswill be able 10 understand the potential of different greenhouse gses cousing the climate change
CO-Sstudentswill be able 1o understandihe imporiance of ozone kayer and the factors responsible for its depletion,

Unit I:

Introduction

Evolution and development of Earh's atmosphere; atmospheric structure and composition;
significance of atmosphere in making the Earth, the only biosphere; Milankovitch cycles,

Unit 11:

Global energy balance

Earth's energy balance; energy transfers in atmosphere; Earth’s radiation budget; green house
gases (GHGs); greenhouse efTect; global conveyor belt.

(MV*”@” T

PO e

Scanned by CamScanner



Unit 111:

Atmospheric chemist ¢
Chemistry of ﬂilﬂﬂ.ﬁpgﬁ: particles amd goses; SMOE — Ij"[:l-ll.'ﬁ ﬂﬂ!-l Processes, DthﬁEhE[‘l‘llEEll
processes; ions and radicals in atmosphere; acid-base renctions in almosphere; atmospheric
water; role of hydroxyl and hydroperoxyl radicals in atmosphere.

Unit 1V

Global warming and climate change :

Earth's climate Ell‘iunugh ages; u'n.zndls: of global warming and climate chlungt:; drl':rcrs of global
\WI'-I'I'-ITIE and the Fﬂlmiﬂl of different green hiouse poscs {ﬂl IGE-} COHSINE the climate Ehﬂl’tﬂf;
atmospheric windows; impact of climate change on atmosphere, weallict poliomna, =8 eyl 96,
agricultural productivity and biological responses - range shifl of species, CO2 fertilization and
agriculture; impact on economy and spread of human discases.

Unit ¥
Ozoene layer depletion _
Ozone layer or ozone shield; imporiance of ozone layer; ozone layer depletion and causes;
Chapman ecycle; process of spring time ozone depletion over -*"nnlﬂ!ﬂim:‘ ozone depleting
substances (ODS); effects of ozone depletion; mitigation measures and intemational protocels.
Suggested books
1. Barry, R. G. 2003. Atmosphere, Weather and Climate. Routledge Press, UK.
2. Gillespic, A. 2006. Climate Change, Ozone Depletion and Air Pollution: Legai
Commentaries with Policy and Science Considerations. Martinus NijholT Publishers.
3. Hardy, J.T. 2003. Climate Change: Causes, Effects and Solutions. John Wiley & Sons.
4. Harvey, D. 2000, Climate and Global Climate Change, Prentice Hall.
5. Manahan, §.E. 2010, Environmental Chemistry. CRC Press, Taylor and Francis Group.
6. Maslin, M. 2014. Climate Change: A Very Short Introduction. Oxford Publications.
7. Mathez, E.A. 2009. Climate Change: The Science of Global Warming and our Encrgy
Future. Columbia University Press,
8. Mitra, A.P., Sharma, 5., Bhattacharya, 8., Garg, A., Devolla, S, &3en, K. 2004, Climate
Change and India. Universities Press, India.
9, Philander, 5.G. 2012. Encyclopedia of Global Warming and Climate Change (2nd
edition). Sage Publications

Mapping of CO-I"0
BCHO063: Atmospherie Chemistry and Climate concerns
5. No.
UNIT 1 Introduction
UNIT 2 Global energy balance
UNIT 3 Atmospheric chemistry
UNIT 4 Global warming and climate change
UNIT § Ozone layer depletion

Course outcomes
CO-1 students will be able 1o understand structure and composition of atmosphere

CO-2students will be able to understand earth's energy balance, greenhouse effect.

CO-3students will be able to undersiand the chemistry of atmospheric particles and goses,
CO-dstudentswill be able to understand the Pﬂl:ﬂlilﬂ of different Emﬂhﬂuﬂﬁ gases muﬁnﬂ ihe
climate change

A
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CO-Sstudentswill be able to understand the importance of ozone layer and the factors
responsible for its depletion.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF
PROGRAM OUTCOMES

Course Program Quicome
oulcome
PO1 | POz |PO3 |PO4 |PO5 |POG |PO7 | POB PO9 | PO10
CO1 3 2 ] Y 3 2 3 | g ;
co2 3 3 3 2 3 3 3 I : :
coz |2 3 3 3 2 2 2 - 2 -
C04 3 2 1 3 3 2 2 ] !
cos_ |3 3 (3 |3 [3 [3 12 i 3
0- Not related; 1- low; 2- medium; 3- high
LAB

1. Estimation of atmospheric pressure, relative humidity, rainfall, insolation, wind speed,
light intensity (Lux meter)

BCHO064: Water and Air Pollution monitoring and Control Technology
urse ouicomes ; .
C0-1 Students will be able to understand the generation of waste water and their characteristics
CO-251udents will be able 1o understand various methods of analysis waste water
CO-35tudents will be able to understand the basic processes of primary and secondary treatment of wasie waler
CO-45tudents will be able to understand the col lection of gaseous polluiants and their monitoring and analysis
C0-55msdents will be able to understand the techniques invalved in control of air paliution

Unit I

Waste water

Generation of waste water, categories of waste water and their characteristics, water resource
management

Unit 1I

Waste water sampling and monitoring

Methods of analysis, determination of organic matiter, inorganic substances, physical
charaeteristics, concept of oxygen demand- DO, BOD, COD and bacterial measurements.

Unit 111

Waste water treatment

Basic processes of primary treatments, pretreatment, sedimentation and floatation.

Secondary treatments: activaled sludge process, trickling filter, rotating biological contractors,
sludge treatment and disposal advanced wate water treatment, N- removal, P- removal, adv
biological systems, chemical oxidation, removal of suspended solids, dissolved solids,

Unit IV

Meteorological aspects of air pollutants dispersion

Temperature lapse rate and stability, wind roses, plume behaviour, dispersion of air -

S e
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L i g,
soluthen 1o the alinospliere dispershion m]ilrl!lm'hHl”"‘““""" TTHMRIGET
Albr s pllog wod manfioring :
. T P shick sampling menitorn
{__’"“:;‘;li:m il ey IHJ”““‘H“!. tﬂl"!ﬁl‘.’lil’i" il I‘J‘ilHFLH'lJ.I'J‘J. :[.il'.llllllmll'h friniRg £
montd el ymles o wie pollitants,

Unh ¥

Alr pollutlon eontral i it
il it by gravitational
Alr pallution control fechnlgues snd equiprents, PUHIGIRRE S 2 s

rettling
Control

- Jec je precipitator, wel soubbers
chambers, cyelone separators, b filers, d*“-"‘”“"'l"l’lfﬁ;f c:-r::r: 5ol af hisdancaboeis
of specific gancous pollutants, conteal of S50k, eontrol OF % s

wend control of corbon mong oxlde.
Suggested baoks ; : .
L Gutjar, 11, Mollne, L1, & Ofha CH0, 2000 Air Pollution; Health and Eavironmental
Impacts, CHC Press, Taylor & Frmeis,

2,

X

4,

Wester, 101 & arcison, BUA, 1998, Alr Pollution snd Health. T I Rrynl Society of Chemistry,

LK.

Park, K. 2015, Park’s Teathook of Preventive and Gocial Medicing (23ed edition). Banarsidas
IHammat Pubslishers,

Fepper, LL., Clerhi, C.0%, & [irusseay, M1, 2006 Environmental and Pollution Science. Elsevier
Acnidemic 'ress,

Purchit, $.5. & Ranjan, i, 2007, Beology, Envirnment & Pollution, Agrobios Publications.

Vesilind, P.J, Pelrce, )., & Weiner WP, 1990, Environmental Pollution and Comtrol.
Butierwarth-l lelnemann, LSA

Mapping of CO-FO

BCHOG64: Waterand Air Pollution monitoring and Control

Technology
5. No.
UNIT | Waste waler
UNIT 2 Wiaste water sampling and monitoring
UNIT 3 Wanle waler treatment
UNIT 4 Meteorological aspects of air pollutants dispersion,
Alr sampling and manitoring
UNIT 5§ Alr pollution control
Course oulcnmes

CO-1 Siudents will be able o understand the generalion of wase water and their characteristics
CO-254dents will he able to understand variows methods of analyuis wase water
CO-35mdents will be able in modertand the baic processes of primary and secondary trestment of waste water

CO-451udents will be able o undersand the collection of gaweou pollutants and their monitoring and analysis
CO-85tudents will be able o undertand the technbyues involved in control of air pollution

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES

Course Program Outcome
aulcome
ro1 Tro2 [Po3 [ro4 Tros [roe [ro7 TPOS [POY | POLD
(s3] 2 3 2 2 2 ] I 1 2 3
o |3 1 3 - - TR N 3 3
03 2 3 3 3 2 2 - 3 3

w@"/ Y ek E\):‘@l/‘w 7
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coi 3 [z v 3 13 oz 2 W3
cos_ |3 2. 3 JF I3 _\x &
0- Not related; 1- low; 2- medium; 3- high

Lab : ANALYTICAL METHODS, INSTRUMENTATION AND
MEASUREMENT

1. Identification of rocks & minerals (Hand Specimen) a) Rocks- Granite, Basalt, I;ﬂ'“[fﬂ-
Shale, Sandstone, Limestone, Slate, Marble, Quartzite, Gneiss b) Minerals- Tale, Bauxite,
Mica, Quartz, Hematite, Galena

Topological sheet interpretation for geomorphology.

Determination of Optimum Dose of Alum (Coagulant) required for water,

Determination of Turbidity of water. (Turbidimeter / Nephclometer)

Determination of Residual Chlarine from treated water.

Determination of Dissolved Oxygen in water by Winkler's method

Determination of Nitrate from water ( Calorimeter)

Determination of Phosphate from water. (Colorimeter)

g =1 hobh B L D

BCHO065: Solid and Hazardous Waste Management

. Course Guieomes ) .
CO-1 students will be able 10 understand the sowrce and generation of solid waste.

C0-2 studentswill be able 1o enderstand the effect of solid waste disposal on environment
CO=3 students will be able to understanddilTerent techmiques used in collection, storage, transportation and disposal

of solid waste
C0-4 students will be able to understand efect of hazardous and non-hazardous industrial waste on air, water and

soil
C0-Sstudents will be able 1o understand 1l concept of energy recovery from waste

Unit 1

Introduction

Sources and generation of solid waste, their classification and chemical composition;
characterization of municipal solid waste; hazardous waste and biomedical waste.

Unit 11

Effect of solid waste disposal on environment

Impact of solid waste on environment, human and plant health; effect of solid waste and
industrial effluent discharge on water quality and aguatic life; mining waste and land
degradation; effect of land fill leachate on soil characteristics and ground water pollution,

Unit 11

Solid waste Munagement

Different techniques used in collection, storage, iransporiation and disposal of solid waste
(municipal, hazardous and biomedical waste); landfill (traditional and sanitary landfill design);
(hermal treatment (pyrolysis and incineration) of waste material; drawbacks in waste

&
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management lechnigues,
Integrated waste manngement -
Concepl of Inteprated wnste munpgement; woste manugement  hlermrehy,  methaods and

importance of lntegrated waste management,
Unit 1V

Industrial waste management : : i
Types of industrial waste: hazardows nnd non-hanrdous; ol (v lrl;|”Iﬂr]"!:T::Irﬁxlrr:::lclﬂn:;llr::'r:::
and soil; industrinl waste management and fts importince; stack cmiasian GO

monitoring; eMuent treatment plant ond sewage treatment plont.
Unit V

Resource Recovery

4R- reduce, reuse, recyele and recover; binlogical !"“'.‘-“"mi'_'u ; c.m“l“mli"“',"trjm:::.:-l,cli:ﬁ?: F:::;

Mmhi: l.l'Eﬂill'l-EL'ﬂ: l‘l."l'.il.ﬂ:l.i‘r'l: Ll'.._h“l"-.ﬂ,:“uﬁ““'_ |'|'|.-I__'-I:hHI|'||‘|.:|]| l“"l“g“.'"l 'rc"ln“-" A H I

for waste treatment.

© Waste- to- energy (WTE) : ST TE :
C{'II'IEEPI nf- lﬁ'l'.!rgj" ml:ﬂmr}' rml“ ‘m‘tu: ll."rl.liil-.'- ‘Il_‘_[i\"'l..'ll.l. 1I.I:-I.‘| {[{J}I']i l;llf]l.'!ﬂ.l‘l'l. WJ I.l Fmﬂﬂ“:‘l-

combustion, pyrolysis, land il gas (LFG) recovery; anacrobic digestion; gasification,
Suggested books

1. Asnani, P. U. 2006. Solid wnste management. Indin Infrastructure Report 570,

2. Bagehi, A. 2004. Design of Land(ills and Integrated Solid Waste Management. John
Wiley & Sons.

3. Blackman, W.C. 2001. Basic Hozardous Waste Management. CRC Press. _

4. McDougall, F. R., White, P. R, Franke, M., & Hindle, I". 2008. Integrated Solid Waste
Management: A Life Cyele Inventory. John Wiley & Sons.

5. US EPA. 1999, Guide for Industrial Waste Management. Washington D.C.

6. White, P.R., Franke, M. &Hindle P, 1995, Integrated Solid waste Management: A
Lifecycle Inventory. Blackie Academic & rofessionals.

7. Zhu, D., Asnani, P.U., Zurbrugg, C., Anapolsky, S, & Mani, 5. 2008. Improving
Municipal Solid waste Management in India. The World Bank, Washington ..

Mapping of CO-I"0
BCHO065: Solid and Hazardous Waste Management

5. No.

UNIT 1 Introduction

UNIT 2 Effect of selid waste disposal on environment

UNIT 3 Solid  waste  Munugement,  Integrated  waste
managenent

UNIT 4 Industrial waste management

UNIT 5 Resource Recovery, Waste- lo- energy (WTE)

oiled

tudents will be abbe to understand the source and gp:n.-:rul;lul:! of solid wuste,
Eg; imd:-n:mill be able to understand the efect of solid waste dusposal on environment
©0-3 students will be able 1o understamldi erent technigues waed In collection, storage, transporiation and disposal
[ L1
::'[T:II":L:::H:E will be able to undersiand effect of hazardous and non-hazardous industrial waste on olr, water and
E':Ls“m“ will ke nbbe to understand the concepl of encrgy recovery lrom wasle

MAPPING COURSE OUTCOM ES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES

& Ve b
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E::;ﬂnn_t;c Program Quicome

PO1 [ P02 |Po3 TPO4 [PO5 | POG | POT |PO8 | POY | POID
COl 3 ] 9 5 1 ;i 2 | 2 L
co2 3 3 3 3 3 3 2 I 2 2
C03 2 3 2 7 7 7 2 - 3 3
COSs 3 3 3 3 3 1 2 | 3 3

0- Not related; 1- low; 2- medium; 3- high

LAB

1. Visit 1o a Solid Waste Management site and Report submission

BCHO66: Environmental Policies, Conventions and Protocols

Course outcomes

CO-15tudents will be able to understand causes and Impacts, principles, objectives of Mational environment palicy
{(NEF)

CO-25wdents witl be able to understand National environment palicy (NEF)

CO-35tedents will be able to undersiand Intemational environmental policies|

C0-451adents will be able to understand Intemational environmental policies 1

Unit 1

National environment policy (NEF) 1

Key environmental chalienges. Causes and impacts, principles, objectives of NEP, stralegics and
actions, regulatory reforms, enhancing and conserving environmental resources, environmenial
standards- EMS, ecolabelling and certification, environmental awareness and education,
partnership and stakeholder involvement, international cooperation, environment and
development policies: industrial policies, land use policies, land and agricultural policies,
resettlement and rehabilitation policies.

Unit 11

National environmental policies (NEF) 11

Mational forest policy, National water policy, National action plan on climate change: Overview,
Principles and approach, mission for solar, water enhanced efficiency, sustainable habit and
green India

Unit 111

International environmental policies I

Stockholm conference 1972, UNCED and earth summits, World summit on sustainable
development (WSSD) 2002, International conventions: CITES. Ramsar convention on Wetlands
world heritage convention 1972, London convention 1972, Vienna convention 1985, '
Unit IV

International environmental policies 11

Basel convention 1989, convention on biological diversity 1992, United Nations Framework

" convention on climate change 1992, Stockholm convention on POP 2001, Protocols: Kyeto
protocol, Montreal protocol, Cartagena protocol en Biosafety,

Suggested books . Qé ) @/
& \\“; MoV e

N) < i
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I. McKibben, B. 2012, Global Warming's Temfying New Math, Rolling Etuntl I*I-'Iugazinc.

2. Craig. J.R., Vaughan, D.J., Skinner. B.J. 1996. Resources of the Earth: Origin, use, and
environmental impact (2nd edition). Prentice Hall, New Jersey. :

3. Rowlands, LH, 2009, Renewable Electricity: The Prospects for Innovation ;Ed
Integration in Provincial Policies in Debora L. Van Nijnatten and Robert Boardman (e )
Canadian Environmental Policy and Politics: Prospects for Leadership and Innovation,
Third Edition. Oxford University Press, pp. 167-82. ] .

4. Oliver, 1. 2013. Dispelling the Myths about Canada’s Energy Future, Policy: Canadian
Politics and Public Policy, June-July. : i

5. Mallon, K. 2006. Myths, Pitfalls and Oversights, Renewable Energy Policy and Politics:
A Handbook for Decision-Making. Earth Scan. 1

6. Vesilind, P.J., Peirce, J.J., & Weiner R.F. 1990. Environmental Pollution and Control.
Butterworth-Heinemann, USA.

Mapping of CO-PO _
BCHO066: Environmental Policies, Conventions and Protocols

5. No.

UNIT 1 National environment policy (NEF) 1
UNIT 2 National environmental policies 11
UNIT 3 International environmental policies I
UNIT 4 International environmental policies 11

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF
PROGRAM OUTCOMES

Course Program Oufcome

autcome

" POl | POz |PO3 | PO4 |PO5 | PO6 | POT |PO8 | POY |PO10
co1 |2 3 2 3 2 1 2 2 ] 3
co2 |3 3 3 2 3 3 ] ] 2 2
ITcos |2 3 3 3 2 2 2 ; 3 3
cod4 |3 2 ] 3 3 2 2 | 3 2
R E 3 ] 3 3 3 2 [ 3 3

0- Not related; 1= low; 2- medium; 3- high

LAB

Review of different Case studies on Environmental Issues and power point presentation.

k“i/@:/
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DE-6 Food Chemistry& Technology BCHOGTA-BCHOT6A

Paper-1 Basic Food Constituents

Paper-11 Chemistry of Food additives & Beverages

Paper-111 Food Contamination & Preservation Tu:hrliﬂ“f

Paper IV Indian traditional food storage practices and llu‘ur relevance
Paper-V Food Standards, Quality Assurance and Evaluation
Paper-V1 Green Chemistry

Paper-1: BCEO67A  Basic Food Constituents

CO1: Understand about classification of foods into dli'_f'fl‘ﬂﬂf groups. i

CO2: Gain knowledge about the composition and nutnitive value of different foods.

CO3: Understand the different methods of cooking Ihu::l. ;

CO4:Demonstrate skills to use appropriate cooking method for various food groups.

Unit-1 Food groups B : _

D:ll'milinn al’ﬁ'l::nd. food as source of nutrients, foed composition andits relation to food groups
and functions of foods

Unii-2 Food preparation

Methods of cooking (moist, dry and combination), their advantages anddisadvantages and effects
on nutritive value.

it-3 Cereals ‘ 1 -

g:unur-: of wheat and rice, Composition and nutritive value of specificcereals (wheat, nce,
maize, oats, rye and barley) and millets (pearlmillet, finger millet, sorghum); method of cereal
cookery.

nit-4 Pulses | . -
gnmpu::ilinn and nutritive value of centain beans, lentils and peas, woxicconstituents ol pulses,
methods of pulse cookery.
Unit-5 Nuts and oilsecds . _
Composition and nutritive value of certain nuts and oilseeds (almonds, cashews, coconut,
groundnut, walnus, flaxseed, soya bean, sesume andsunflower), role of outs and oilseeds in
cookery.

Mapping of CO-P0

Mapping course oulcomes leading to the achievement of program outcomes

pe
V'V 2w o
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POI [POZ [pPO3 |1P04 | POS | POG po7 |POR | PO9 | POID
col |13 2 2 i 2 | | 2 2 3
co2 |2 2 7 3 2 l 2 T 1 3
4C0O3 |3 2 1 ] ) | 2 2 1 3
Co4 |3 2 | 3 1 | 2 2 1 3

BCEOGBA: Practical:

Standard measurement of raw and cooked foods

Determination of edible portion of foods

Methods of cooking = for different food groups:

Moist heat  boiling, simmering, steaming, pressure cooking.

Dry heat methods - braising, roasting, panning and baking. Fat as a medium of cooking -
sautéing, shallow fat frying and decp fat rying.

6. Stages of sugar cookery.

o S e T

Suggested Readings

1. Bennion M. Introductory foods, McMillan Publishing Co. 1985.

2, Manay SN and Shadaksharaswamy M. Foods: Facts and Principles, New Age

International (P) Lid, New Delhi. 2010.

3. Srilakshmi B. Food Science, New Age International Put. Ltd. India. 2018.

4. Mathew S. Practical Manual of Introductory Foods, Agrobios (India), Jodhpur. 2001.
5. Mudambi SR and Rajagopal, MV. Fundamentals of Foods and MNutrition, New Age
International (P) Ltd,, Publishers, 4thedn, New Delhi. 2008,

Paper 11: BCEOG9A Chemistry of Food additives & Beverages

CO1: Develop a sound understanding aboutvarious biochemical components of foods and their
properties and application in food processing.

C02: Understand boul classification, structure and functions of carbohydrates and fatty acids.

- C03: Understand about the imporiance of Biochemistry of proteins, amino acids and Enzymes.
C04: Develop a sound knowledge aboutthe importance and application of enzymes in Food

processing.

Unit-I

Introduction to food chemistry

Approach to the study of Food Chemistry-biochemical changes in foods,moisture in foods, water
activity and sorplion isolherms, shell life of foodsHysieresis.Scope and impo of
biochemistry, Biomolecules. rance

Unit-11
Colloidal solutions _
Definition, classification of colloidal solutions, protectivecolloids and gold number.In o

P08 L
Vv L vE,
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o the prosimnte composttion olfoods, official methods for the analysis of foods — ADAC,

AACC, ADCS,

Unbi=111

Curbohydrates .
o sources,chemical

Infroductlon, classifiention of Carbohydrates, structure and fo R

properties, fimctlonnl propertles of un-rhuhyn;lrntr:s.CnHJn fiber, browning reactions in foods,

applfention of siabillzers and thickeners infoods.

Unli=1V Liplds : , e
Claslficatlon, Sources and Chemisty of lipids-physica properties andeherniedl PORCTEER
Toodds.Rele of fun and applications in foodpreparation. Shortenings =

nlfecting .

Unli-V

I'rotelns& Fneymes x p .
Delinition, cln.'d:;l'u:mlun. siructure of amino acids, Essential and wnﬁ$nilfn;n;z:l?:$f
Niologieally important proteins, Enzymes,Nomenclature and Claﬂlﬁ?ﬂlﬂm  hetgaial
enzymes of Enzymes,Holo enzymes, apoenzymes, Co-enzymes & cotac ctiration on eaZyme
action, Enegyme Inhibition, Impact of Temperature, PH , and substrateconc

netivity, Application of Enzymes in foodindustry.

Nooks for Reflerence: _ _
1. Dr, Ling, H D Belitz, Dr. Ing, W. Grosch, Food Chemisiry, Springer,
Newyork, 1987, ; .

& HI'}LIWL'I‘III['II'I. Introchection ta the Bio-Chemisiry of Foods, Elsevier
Seientilic Publishing l!l‘l:lm|m:13~'.1 .

3. ADAC methods for food analysis.

4. Meyer, Food Chemistry. AVI Publishing Company, USA 1983,

5. Sudnsivam and Manickyam, ﬂ.’r.-ch_emim.’ Methods, New Age
International Publications, New Delln, 1994,

y of CO-1"0
Mupping course pulcomes leading to the achievement of program outcomes

GT [pO2 | P03 |PO4 |PO5 |PO6 | POT | POB po9 | POIOD
col |3 A 2 I 3 2 7 | 3 3
TV RE 2 3 2 2 2 1 2 7] 1
Tos |2 |3 2 2 2 2 i 3 2 3
I E 3 2 3 3 3 2 3 3 3
BCREOTOA: Chemisiry of Food additives & Deverages (PRACTICAL)

safely Rules and Precautions.
;- !ﬁh;l}::]ﬁn development of gluten in vmuusﬁuum.d i identfcation i
J‘ Quolitmive lests for mona, di und polysaccharides and their identi

unknown mixiures.

4. Quantitative estimation of glucose by Anthrone method %‘"1,_4-—' @\/

N nation of Aci Number in Lipids.
&, Determ V‘/ {: | ﬁl‘-
™ :}1/ K- o J’I/ NI
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6. Qualitative tesls for proteins.
7. Quantitative estimation of protein by Lowry's Metlinl,

Suggested Readings

|.Sadasivam and Manickyam, Biochemical Methods, New Age

Intemational Publications, New Delhi, 1996,

2, Hawk PB, Oser DL and Summerson W11 (1954), Practical Physiologienl
Chemistry, Mcgraw Hill, New York. .

3. Sundararaj P and Siddhu A (2006). Qualitative Tesls and Quantitntive Procedures
in Biochemistry. Elife Publishing House Pyt. Lid., New Delbi.

Paper [11: BCEOT1A: Food Contamination & Preservation Technlgues

CO1: Develop a sound understanding aboul various biochemical components of foods and their
properties and application in food processing 3 :
COZ: Understand bout classification, structure and functions of carbohydrates and fatly acids,
C03: Understand about the importance of Biochemistry of proteins, amino acids nndil{n:r.}'um.-l.
CO04: Develop a sound knowledge about the imporiance and application of enzymes in Food
Processing

Unit- I Classification of different foods of plant origin:

Cereals, Millets, Composition &constituents- Post harvest handling, Storage, methods of
infestation.

* Unit-11 Processing of serials, pulses, fais, oil sceds:

Processing and product development with maize, sorghum and ragi.Processing of Pulses along
with different pre-treatments.Oil expelling methods wilh emphosis on Sesame, Sunflower,
Mustard, Palm, Coconut, groundnut and Rice bron oils.Relining, Hydrogenation and
Shortenings.

Unit-111Fruits and Vegelables:

Different processing operations = Fruit Juices, Squushes, Cordial, Jam, Jelly, Moarmalade,
Chutneys, Sauces, Pickle Processing along with Principles and methods of preparation and their
usage in different communities.

Unit-1V Classification and composition of Spices and Mlantation erops:
Study of special attributes of main spices like Pepper, Cardamom, Ginger, Garlic, Turmeric,
Nutmeg, Coriander and Cinnamon. Chillies, Cocoa, Collee, Tea and Gum amd their processing
and preservation methods.
Unit = V Classification of animal foods:
" Meat and Meat products selection, Meat and Meat Products, Egg & Avian Products, Milk & milk

preducts, Fish & Fishery products, und their composition. Characters of animal foods and
selection of different animals foods for processing.

| ing of CO-I"

Mapping course outcomes leading to the schievement of program suteomes

POl | POZ |pm PO4 | POS |POG | PO7 | OB

ros | POID
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Suggested Rendingy

1. L1 Multon, AM. Ricrbert, 13, Marsbée AJ, Eydi 1st :;Iil.iun. J'J'n-.'rt'r'l.'ﬂr!fﬂ.l'r dSiorage of
Graln, Seeds and thele Products, CIS Publications and Distributors, Delhi.
4. Kent, Cereal Teelmlogy, Oxford Perman Press, London.

3. Chiridharlal, Siduppn nnd CLL, Tandon, Preservatlon af Frufis and Vegetobles,
TCAR, New Delhi,

4, Dey S,0utlines of Dulry Technology, Oxford University Press, New Delhi, 1994.
3. Lawrie R.A, Meat Sclence, Paragon Press Oxlord, Nﬂ'-'-'r"'r“fk'
6. Borgstorm O, Flsh ax Foind, Vol-9, New York Academic I'ress.

BCENT2ZA Practiculs:

Determination of quality parameters of rice und wheat.

Proceusing of Moked, purboiled snd pulTed rice.

Experimenty on lour quality.

Flow propertics of different raw materials (Mours and graing)

Processing of different wheal products.

Planning and preparation of malied produets.

Processing  ond  preservation  of  different  fruit and vegetable based products
(jams, jelly, marmalade, pickles, squashes, juices and cordials).

Vinil to rice and wheat/millet processing industry and study of different equipment,

0. Visil to fruity, vegetables & spice processing industry and study of processing.

=1 B oS R =

g

H“ﬂf.“ :’jﬁi:i{;::;imﬁidnprm and (L. Tondon, Preservation of Frults and  Vegetables,
1CAR, New Delhi,
2. Dey.S, Outlines af Dalry Technology, Oxlord University Press, New Delhi, 1994,
1, Lawrie A, Meal Selence, Parogon Press Oxlord, New York.
4, Borgstorm G, Fish as Fowd, Vol-4, New York Academic Press,

Paper-1V: BCEOTIA: Indian Food Industry: Past and presenl scenario

After the completion of this courne student will be able to understand about the
COM 2 Fod practices i Indla, pros and cons
002 Cilehal demand of Indlan food, bakery, confectionary ele Indusiry, food processing and role of Ministry of

fiuntn)

€03; demand and supply, food laws : L

cou: Pulure priorities in Food Production and processing gencies. Status of food processing
industry in India & Abroad, employment generation

W 0gss o b
e F/\/ 4’*"’@/ /;Lm
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Unit-1 . . Post Harvest losses,
Classification of food crops, food Loses, production and “;‘:“;““,"nttgmm-g_ Development
traditional Indian food storage practices and their relevance

Programmes and strategies to eliminate food loses.
Dairy, Bakery, Confectionary. Beverage and Snack foods and mﬂrgg%ﬁlprmﬂ.ﬂd for food,
foods, National and International Projects and their food products.

World Food Day, its importance and Action plan.

Unit-111 ) i DA-its objectives
Ministry of food processing indusiries (MOFP), objectives and ﬁ!;?;_ﬁsﬁffmm{m e
and functions, food characteristics, classification of fnpdﬁ& ?’P;ﬁs ’

Recent Trends for processing of foods, genetically modified foods.

g Supply, Factors
F:r:n:inua.l Foods and their advantages and disadvantages, Food Demand and Supply
affecting Food Demand, Food Laws, Factors affecting food laws.

2 i jorities i d Production

Eaplome enrton,rogh o oyt e, T L e, S o
i Inter Dependence o uction

?ﬁ Pmtﬂ:':;:; 1':nnll!iu.r.1lf|r_-,'=fin lﬁ'm & Abroad, Indian food industry, Reasons for slow growth,

Scope for Expansion

Mapping of CO-PO

Mapping course ouicomes leading to the achievement of program outcomes

POl | PO2 | PO3 pO4 | P05 |PO6 |PO7 |PO8 | POY PO10
col |3 2 2 2 2 2 3 2 3
coz |3 1 2 1 1 2 1 7 1
co3 |2 1 2 2 2 2 1 3 2
cod4 |3 3 2 L 3 3 2 3 3 ]
f?#i‘lﬂlg:fl!ﬁ:;::rdgs’ci:m 111 edition,. AV1 Publishing co. Inc., west port, USA,
. 1978,

i , Agricultural Adminisiration in India.
gl E‘ﬁﬁmﬁﬁm g’hcﬁn!quts of Raising Field crops, Oxford & IBH

H%E:?ﬁ?ﬁu;w f!':ﬂln!] ;mdm:r Development, CBS Publishers, New Delhi.
4, T

5 M Swaminathan, Food and Nutrition, Voll &, The Bangalore Printing &Publishing co.ltd,

@ U 2 b,
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Iinignbine,
tr, Mo, N0, N, Prsdaelitimmmd Vinodin Reddy Teat Wawik ol Floimmins Makeliteass, fpetord
Puibibbsbibings Con i, Mew Dol

DTN 1 Praetlonls

b Prepitithon oF Deverngen i comparison wiil sgiilar levermges commanty fotd
Ion Ul invine ke,

2. I'!l'l'l”-“l._‘nllﬂh il II1||1|;I Crg |||,'|'r|”“|1u [ip Wiiibiatiy l'l'l"lﬂfilll'l‘.l'l.

3o Wtnliat the provensed nd CEE S produets nvndlhle b the mis kel

A Prowensbing nmd prodietlion of the polieds from it Froed s,

S valvithon of the quallty rsmneters of prepaed faonl prohuct,

O Preparatbon of w veelpe usbog Toethonal Toods,

T, Wstlotons oof pond Tt Foss dirlng Tow tenpeoiins sOmgEE,

ICEOTSAL Food Stnndwrds, Quallly Assuranee and Fvaluatlon

COl Understnd about basle food groups, oo components and their nutritive value,
CO2 Understiond varlous methods omd prnciples ol cookery Tor different food groups,
COX: Culn knowledge nlout food liwa el standirds for food auality.

COR: o know nbsout Tood additives o quality control of foods,

UNIT-1
Principles of Quality contral of Foods

Ruw malerlnl contral, processed [ood control mnd linished product nspection, Leavening agents-
clossification, unes and optimum levels.Food additives - Preservatives, colouring, flavouring,
sequentering ngents, emulsilic, ol b danis,

UNIT-N

Stnndurdisation systems for guality control of Tands

National and Inteenational stnndurdization system, GMI, GHP, Different types of food grade
moterinls, Food adulteration = Comma mlulternnts in foods ond tests o detect common
lulternnts.

UNIT-1
Stundurds for foods
Cercnls ond pulses, milk and milk products, Collee, lea, sugir il sugar products,

UNIT-1Y

Methods For determining quality

Subjective nnd objective methodw Sensory wsessment of food guality-appearance, color, Mavour,
fexlure nnd lnle, diTerent melhwds of sensory analysta, prepuration of score card, panel eriteria,
sensory evaluation room.

UNIT-V
* Food safely, il sl hogards
Food related hueards, Microblal connideration In food safety, HACCP-principles and structured

approueh, FSSAI /1
L]
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Mupnlng of CO-10

Mupplog course smtesmes lendling 1o i nehligenent af program nlenmes

POL {002 (b [roa [pos | PO Pyl ) E}T" POy | POIO
“or |2 | ) 3 % % |I 2 3
oo |2 ) | y r—F 3 2
(o) R N T 7 (2 |1 |3 3 2
el | | 7 3 13 : 7 3 3

Suggeaied Rewidlngs

| Foad melenee-Nonmun polier

Al ool Teehnology:Prenscont 8,C.and Procler

¥ Foad chemlstry-Meyer o

A Vo) gelence,Chembstry and expermental foods-M . Swaminathan

AV oad chemistry-l ee i ;

fr, Vol ruuIcrltf-!irrlInknhnﬂ{II'FH 2o edition, New age international publishers-{ IITIJ

7 erfum ke huiliie-Pood sanitation ~3nd edition Aan Nostrand Reinhold Newyo
OHH, : ; ;

L.:ﬂtlliﬂhil*ﬂ.N.-”lH‘Hj mafiely ~A techine-lepal mlﬂl::'-‘l-iﬂ,.-I sia McGrawhill publishers 2000,

O, Manornjank ol Food processing and preservation.

100, Resddany=Pond Diygehene aned sonitntion.

I 1 Andban Pood industry, 2000,Vol19:2

ROCEOTOAS Practleal’ss Food Safety And Quallty Caontrol
[ : wlucts.

1. Markel survey of preserved fruits and vepelable pre

2 Vislt tor Foned tenting lib or any agency of food standurds.

3, Nutrition lubeling requirements and developments,

© 4, Simple tests for food adulteration, .
5. {J'nrf whucly on T safety insues - IC1S/MIM, Diarrheal our break / any other.

DE 7 Forensic chemistry and toxleology BCHOTTA- BCHOTEA

Prerequisiies:
Paper-1 filo Inorganic Chemlstry; Presence and role of metals In human body and blologlcal system
p:g:r-jl Blochamistry and Forensle Medicines; Drug Analysis

Paper=111 Cliemlstry of Farensle Totleoliggy and Forensle Ballisties & Explosives
F::wr |V Chemical Analysis of Physical Evidenca

e Y W
v X -
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PupersV Instrumental Motliods s Forensle Chemistry
Paper-V1 Green Cliemlsiry

b
Paper: 1 CIO7IAL Mo Tnorgante Chemistry; Presence and role of metals in human body
il blodoglend syntem

Louine wulcunie

jriing binmalecules
L0 Kbt will bie alibe 1o analy e tie strvcture mad fmelkins ol wetal lons confaining

inwolved in encrgy
COXStvdents will b able 1o widersind the princlple snd mechanism af various e
R T

COM Siudents will e abde 10 undersiam struciure and fnctions of DNA and RNA

lobin, hemocyanin and
CO4 students will be nbloe 1o wnberstandsiructure and functions of liemoglobln, myoglobin, hemocy
beweryhhn

i toxic effects of metals
€O vindenta will be nble (o undersiand bt disense eased due to metal deficiency and

Uinle-1
Metnl Lons bn Wlologlenl Systems

d K+MNat+
Itk and tmee metals with special reference to Na, K, Mg, €2, Fe, Cu, Zn, Co, an
.,

Metal Storage and Transport

Ferritin trunsferrin, nnd siderophores.
Unit-11

Bloencrgetles and ATF Cyele.

DNA polymerisation, glucose storuge, melal complexes in transmission of energy; chlorophyll's,
photosystem 1 and plotosysten 11 in eleavage off waler.

Unii-111
IDMA nnd RNA

Metal complexes of polynucleotide,nucleosides and nucleic acids (DNA and RNA)
Template tempernture stalility of DNA.

Unli-1¥
Treansport and Storage of DHoxygen

Haem proteins and oxygen uptake structure and furction of haemoglobin's, mygolobin,
linemocyanin and hemerythrin, maodel synthetic complexes of iron, cobalt and copper.

Unil-¥
Metals in Mediclne

Melal deficiency nnd discase(lron Zine,Copper) toxic ellects of metals. metals used for
dingnosis and chemotherapy with particular reference the anticancer drugs.

Suggesicd Books References:

I Principals of Dioinogranic Chemisiry, 8.J. Lppard and JM. Berg University Science
Bouks.

2. Wioinorganie Chemistry, | Bentini, LD, Gray. 8.J. Lippard and Jon Valentine, University
Science Dooks,

3, Inorganic Biochemistry Vols Land ILEd. | |
4. Progress in Inorganie Chemistry Vols, 11 18 Ed L), Lippard Wiley.

5, I'rinciples of Dioinogranic Chemisiry, 5.). Lippard and 1.M. Berg, University Science
ook,

6. Nielnorganic Chemisiry, . Bertini, 1LB. Gray, S.J. Lippard and J.S. Valentine,
University Science Dooks,

7. Inorgunic biochemisiry vol, L and 1l ed. G L, Eichhom, Elsever.
4 @f”
¥
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Scanned by CamScanner




B. Progress in Inorganic Chemistry, Vol 18 and 38 ed J.J. Lippard, Wiley.

af ')

aulcomes
Mupping course outeomes leading to the achievement of program

Course | Program Outcome

i lenme

~ |voi [voz [vos [roa [PO5 | P06 [PO7 |POS :nu ;nm
o1 12 1z 2 |- 1 12 Y1 =
cor (3 13 {3 12 |1 [1 13 1 =13
coy__|2 3 (3 |3 |t 11 12 lo— 13
cow 37 (3L 25—
lcod™ 13 |3 |1 §3 13 - ¥ 12

3- Not related; 1- low; 2- medium; 3- high

BCHOTEA: Lab
Seminar

Paper 11; BCHOT9A Biochemistry and Forensic Medicines; Drug Analysis

Course gulenme

s K i understand the basics of drug chemistry
ﬁ'-:;. :IB::: :ﬂ: E::l:ititmdmmd the :lauil_in'lim of drugs and elfects ﬂrd:_u.ﬂﬂh;: abusz on human health,
c:rjlt squdents will be able 1o understand about basic laboratory a:luly;.': ﬂFer;j;:!b{:u:
C034s Students will be able 10 understand the spectroscopic analysis of drags o
(1% Suadents will be able tw understand the ilbegal use of drnags in sports

Unit |
’I;:::Iflitiml of Drug, Drug Use & Misuse, I:rrug Chemistry, Drug Dependence and chemistry of
Addiction, g Receptors and Brain Chemistry.
Unit N
[:f}',ﬁu:ﬂ IE'_:.I'::ailicutiun based on Form and Origin, Use, Effects and Schedules, Structure of
:q.;]p‘-j m;f and the definitions of each drug classification, Drugs as Evidence, Profiling Examples
i jfll:l;:uul Drugs, United Nations Intemational Drug Control Programme.
Unit 111 i

o
Mji‘l'“lwllugruﬂngy, Methods of preparation, Storage, Diluents and Adulterants, Sample
Or H-:'Iflt'l Optimization of Experimental Conditions, Presumptive/Sereening and Confirmatory
”miu.::lg" Colorfspot  test, microscopic  examination, Microcrystalline tests, Thin-Layer
gfl'tﬂmu::wﬂ;ﬂlf- Sumple Preparation before TLC Specimen, Extraction Evaluation of TLC for
Drug Sereening, Immunoassiy Methods.

Ly
:.:::.:ﬂrmmpi: analysls of Drugs of Abuse

o \{1/ IR, /f@ N
2 ) 4
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. 1LC-MS, Legnl
Implications and D:E Tnttmtlaﬁfﬁt J:I' d’;“m and Opioids analgesics, Stimulants (Cocalne,

Amphetamine &  other

ambhelamine derivatives) Depressants (Barbiturntes  and
phetami L

Benzodiazepines), Hallucinogens (Cannabis, LSD. Psilocybine and Mescaling), OTC, Inhalam
and Volatile Substances, Drugs in sexual assoull

Unit ¥

Drug Abuse in Sports .
* Introduction, Intemational Olympic Committee (I0C), World Anti-Doping ""“E:f’f “q":g"?,‘:ﬂ
classification of commonly prohibited substances and Performance CANETER TR Ly )
Stack and Pyramid methods, Dope test and Blood Doping, Sampling (echniques, Afy

approaches.

Suggested Books References: o .

1. Clarke’s Analysis of Drugs and Poisons, (Formerly Isolation & Identification of Drugs) Jrd
Ed. 2 Vol. Set.

-1986.
2. Clark, E.G.C.: Isolation and identification of Drugs, V1 and Vol. IL, 1966, 'm?li I 1:1?'1']] G
3. Modi, Text Book of Medical Jurisprudence Forensic Medicines and Toxicology
Pub. Mew Delhi .
4. Saferstien (1982) Forensic Science, Handbook, Vol. 1, 11 & 111, Prentice Hall E‘;ﬂ‘fn':‘u "
5. DFS -Working Procedure Manual- Narcotics 6. E. Stahl (1969) Thin Layer Lhr graphy:
A Laboratory Handbook. 7, Saferstein (1976) Criminalistics

Ma

pping of CO-FO :
BCHOT9A: Biochemis d Forensic Medicines; Drug Analysis

| Course | Program Outcome
autcome
PO1 | PO2 | PO3 | PO4 | POS POG | PO7 | MOS8 !:{}'9‘ ':l:ﬂlll

CO1 1 2 2 2 - 2 2 1 2 2
CiO2 3 3 3 2 1 3 3 | 2 2
CO03 2 3 3 3 | 2 2 - 3 k]
CO4 3 2 1 3 3 2 2 1 3 2
CO5 3 3 3 3 3 2 2 | 3 3

0- Not related; 1- low; 2- medium; 3- high

BCHO80A: Drug analysis (practical)

A B ol ol

Analysis of Phenolphthalein in trap cases |

Analysis of forensically important cosmetics

Analysis of Dyes, Pigments & Polymers | . .
Presumptive Drug Testing by Color/spot test, M u:mcrl_mullmc tl.'.'..hl.]lg .
Analysis of Drugs by Thin Layer Chromatography, High Pressure Liguid
Chromatography and Gas Chromatography-hass Spectromelry
Quantitative drug analysis by UV-vis spectrophotometer

)
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Paper 111: BCHOSIAChemistry of Forensle ‘Foxicology and Foremsic Ballisties &
Explosives

Course guicomes

o Em‘“[“ be able 10 understand the basics of forensie trxicaboiy )
CO2: Students will be able to understand the core concept of intemal =nd external ballistics
CO3: Students will be shle 1o understand the core concept af terminal and wepsnd Pallistics
CO4: Students will be able to understand the determination of range of Fire

COS: Students will be able to understand the types of explosive and mechanism of enploion

Unit 1
Forensic Toxicology: Introduction, History and Pioneers {Pzracelsus, Mary Blandy James
Marsh and M. 1. B. Orfila), Intemational organization related (0 Forensic Toxicoalogy, Different
mudc of Classification of Poisons, Areas of Forensic Toxicology. Elements of Forensic
Toxicology, Applications, Seientific Principles, [nstrumentation and equipments, Nature of
J;Jaﬂi:s_[}iu]c of the Forensic Toxicologist, Laws related to Forensic Toxicology.

nit
Core concepts of Internal Ballistics: Definition, Ignition of the propellant. Shapes of
Propellants, Manner of the propellant buming. Piobert's law, Pressure space Curve. Shet Stant
Pressure, All Bumnt Point, Velocity, Le Du’s formula, Muzzle velocity, various factors affecting
the internal ballistics: lock time, barrel time, erosion, comrosion and gas cutting, equation of
motion of projectile, Density of loading, Heat problems, Vibration & jump, Measurement of
strength of firearm, projectile velocity determination, theory of recoil, methods for measurement
of recoil.
Core concepls of External Ballistics: Bullet Drop in the flight, Use of sight 10 compensate for
bullet drop, Influence of Earth on Trajectory, Angle of Fall, Ballistic Coeflicient and Air
resistance-base drag, Scctional Density, Brief introduction to Terminal velocity, Maximum
effective range, Drift, Yaw, Precession, Nutation, Terminal velocity, Ballistics tables,
measurcments of trajectory paramelers, Escape velocity & Ricochet
Unit 11
Core concepts of Terminal Ballistics: Definition, Effect of projectile on hitting the target:
function of Bullet shape, striking velocity, striking angle and nature of target, tumbling of
bullets, effect of instability of bullet, effect of intermediate targets, function of bullet shape,
striking velocity, striking angle and nature of target, wmbling of bullets, Briel introduction o
Cavitations { emporary and Permanent), Ricochet and its effects, stopping power
Wound Ballistics (Firearm injuries): Ballistic aspect of firearm injuries, Mechanism of fireamn
injurics (Lacerations and Shockwaves  eic.), Threshold velocity for  penetration  of
skin/flesh/bones, preparation of gel block, penetrative in gel block and other targets, Bullet
Entry/Exit Hole Identification, Evaluation of Accident, Suicide, murder and self defense firearm
injurics, explosive wounds, evaluation of injuries caused due to shot-gun, rifle, handguns and
country made firearms, methods of measurements of wound ballistics parameters, post-mortem
and anti-mortem firearm injurics.

Unit 1V " : ;
Determination of Range of Fire- buming, scorching, blackening, wttocing and metal fouling

shots dispersion and GSR distribution, time offering different method employed, and their

limitations, Dullet recovery, time of firing.
Gunshot Residues/ Powder Residues: Composition of GSR depending upon propellants &

VR TR Y >
G u/ v M/?Yf//
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primer mixtures, GSR Distribution, Mechanism of formation of GSR, Lecation, source and
collection of GSR, Analysis of GSR: spot test, chemical test, identification of shooter and

1115Lmr|n:nm1 techniques involved of GSR Analysis, Practical problems related with GSR
detections

Unit -V

Explosives

Types of explosives and explosions, role of activation energy in explosives, chemistry of
explosives, analysis of explosion residues.

Suggested Dooks References: ,

1. Hatcher Jury & Weller (1987) Firearm Investigation Identification and Evidence, The
University Book Agency, Allahabad. : ,
2. Jauhri, M. (1980) Monograpnh on Forensic Ballistics, Govt. of India Publication, New Delhi.
3. Sharma, B.R. (1990) Firearms in Criminal Investigation and Trails.

4. Dimado (1987) Gunshot Wounds. _

5. Kumar (1987) Forensic Ballistics in Criminal Justice. 6. Brian J. (2008) Handbook of Firearm
and Ballistics Examination and Interpretation Forensic Evidence. 7. James Smyth Wallace
(2008) Chemical Analysis of Firearms, Ammunition, and Gunshot Residue

Mapping course outcomes leading to the achievement of program outcomés
Course | Program Outcome
oulcome
PO1 | PO2 |PO3 | PO4 [POS |PO6 | POT | POS P09 | PO10

cor (2 (2 (2 |2 |- S I E 2

| €02 3 3 3 2 | 2 3 1 2 3
Co3 2 3 3 3 I 2 2 - 3 3
CO4 2 2 1 2 3 2 2 1 3 2
RE 2 s |3 13 12 13 : 3 3

0- Not related; 1- low; 2- medium; 3- high
BCHOS2A: Forensic ballistics (Practical)

1. Identification of firearms, cartridges and bullets

2, To study the working mechanism of firearms

3. Determination of shot number from size and weight of shots

4.Study of constructional features of improvised firearms

5, Determination of range of fire

6. Matching bullets and cartridge cases by comparison microscope

7. Theory and practice of shooling reconstruction; Review of firearms and ammunition as
related 1o shooting reconstruction

8. Preparation of report of the examination

Paper 1V: BCHO83A: Chemical Analysis of Physical Evidence

Course guwlsomen
CO1: Stsdents will be ohle 1o usderitand the fundamenial primciples ol finger peisils and their examanalion wsing varicos
yisuplizaiion rengenis. <

o W el o B
4/W/ M/g%
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shtained nl
€02 Students will be able 1o understand the charsckerigation of materisls Hke glass, paints, solls, inks, mctal €l ¢
Crime seene

stlan of hair evidence and fiber
COY: Students will be able to umdersiand evideatial value of fbers, collcction & presen
evidence,

o ol TYNA
CO4: Studenis will be shle to understand imporiance of DNA, 1echnbque of p.r;ﬂ:fﬂlf;:ilmm
COS: Stsdents will be able 10 understand chemical nature of blood, visualization &

Unit I
Finger print identificatio o . e
Hiﬁﬂry‘i [Uﬂlilﬂ.l'l'li.‘.ntal pﬁ;:;p‘ ur ﬁnger pnrﬂs, use of Uismllmtlﬂ“ rﬂﬂgﬂ“ti in th": X 1

i ion of develo
of fingerprints; use of precipitation reactions 1o detect fingerprints, presentation of Cev ped
finger prints,

Unit I
Material Characterization
Characterization of glass, paints, soils, inks, metals, fuels, arson

Unit- 11

Forensic analysis of textile fibers ] . S
Principles of Iil:u:r transfer and fiber retention, comparison and MMF:LE'rueErif:lm [:rlud o
significance and evidential value of fibers, collection & preservation @ ai

evidence.

Unit-IV

DNA Fi rintin . _
Hucl:ic“::%:?drg, DH;E structure and composition of DNA, imponance of DNA, technique of
analysis and comparison of DNA

© Unit-V
mical testing of body fluids ) _
gz:mi::l nalm:?:tl' blood, visualization of blood stains, types of blood, semen, urine.

ted Books References: o
?“[Eg:n:ic Seience by H.J. Walls, Universal Law Publishing Co. Pvt. Lid.

2. Lawyers guide to forensic medicine by B. Knight, Lawman (India) Pvt. Ltd.
1, Frontiers of Forensic edited by P.Chandrashekharan, forensic science society of India.

4. Modi‘s textbook of medical jurisprudence and toxicology edited by B.V.Subramanyam,
Butterworths India.

Mapping of CO-FO

Program Outcome ]

oufcomc

POl | PO2 | PO3 |PO4 |POS | POG6 | PO7 | POS | PO9 | POLO
o T ) N T, TS - S A - I

&, 0% b
1% AN
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T T T s s W O 2 LV R
e S N T s N T S0 N SN S
w7 T O e I S i 5 v A
cos |3 2 (3 |3 13 |z 12 A2 : 2

0- Not related; 1- low; 2- medium; 3- high

BCHO84A: Chemical Analysis of Physical Evidence(Practical)

1.General comparison of Paints, Soils and Glass.

1 Miscellaneous evidences (Cloth, Bangles, fibres)

3. Evaluation of Crime scene.

4.Lifling of prints and impressions by caste and replicas

5.Sole prints comparison and their lifting from the scenc of crime.
6.Study of Lip prints and ear prints.

7.Tool Marks examination

Paper V: BCHO85A: Instrumental Methods in Forensic Chemistry
Course sulcomes

CO1: Students will be able 15 understand the basic principle and use of UV-vis spectroscopy in foremic chamemy.

CO2; Students wil be able 1o understand the basic principle and wse of IR and NMR. spectrascopy in forensic
chemistry.

€03 Students will be able to undersiand the use ofélectrophoresis and immunoassay in forensic chemistry.
C04: Students will be able to understand the use of chromatographic techniques in analysis of forensic materials
CO5: Students will be able 1o understand the basic principle of mass spectromelry and absorplion spectrometry

Unit 1

Spectroscopic analysis: Definition and Fundamentals of Spectroscopy, Light and Energy,
Electromagnetic Radiations, Wavelength and Frequency, Spectroscopy Techniques, Absorption
of radiations, Basics of Fluoreseence, Phosphorescence and Chemiluminescence spectromelry,
Spectropholometers.

Ultraviolet and Visible-visible (UV-Vis) Molecular Spectroscopy: Introduction, Review of
UV-Visible spectroscopy-Fundamental laws of spectrophotometry, Deviation from Beer's Law,
Instrumentation and techniques, Analytical Protocols, Forensic applications.

Unit 11

Infrared Spectroscopy: Iniroduction, Review of IR spectroscopy, Dispersive and Non-

dispersive IR spectrophotomelers, Fourier Transform Infrared Spectroscopy, Instrumentation and

Techniques, Analytical Protocols, Interpretation of IR spectra and Forensic applications.

Nuclear Magnetic Resonance (NMR): Basic Principle, Properties of Nuclei, Width of

~ Absorption Lines, Chemical shifts, Spin-spin coupling, Instrumentation, Analytical Protocols
and Forensic applications

Unit 111 o .
Flectrophoresis: Theory and General Principles, Various factors affecting electrophoresis, Low

o’ Q- b~
Y/\/ e v M/%L@
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;';:j Wieh Vlage electiophiomstn, (ol anl Verlol pilwetrpiment, lootophiesis lor
J i‘"h. RNA il I"‘“‘"-"I“"h I'!l‘i"ll1lj1|-|-'|lli"nll ll'll11ll|||||'"'| |“|“|u||||||||rrlih||hl1lilﬂh Hiwlioeirs
."Ltw!"l "m,m"“"‘ (5108 polyoerylmlide el olvetigihnenla, farpehentii fraushmg (100,
Caplliocy Vleetmphorealy ((11) lwory i sl uie Ijphew, - Imtinrpeentaien, Furemslt
applientions, DNA ol Techntgues: 1CR, 1L 0 Paninasanysi Antlgens ol
l-"!“"“'tll'r:!, Nnsle prinelplen of oy, ey [y, ttal b snaay anid
:lll'-ll.::;l'llﬁi‘;;‘l:‘ﬂh'ﬂ hl‘ll.*.'||,||'|“|"|,+q||!|rI r"l.11|'|“L'[1l|l1ll T8 TR [T} Popemile !Iilljirﬂll'lr; wi e,
Chrommtogeaphler  Tatioduction, Reviow  of sl prineiples pied - Clussificathan —of
:.:Imm“m-,ﬂn,ph[g technlques, Nomml ad Rever [ it ehirmmtogrnphy. HErAs Prdnelple,
Peory nnd Tnstrwmentation, visnlzntion, Qualltallve nnd Quantliative comeepty we Ferensic
applications.
Gas Chrommtogeaphy (GCp lnelples, Theotys ftramentntlons, - njection, Columns,
l?ﬂm““' Soople preparntion, iterpreiatlon of apecti, Faorendle nppllcations, Pyrobynls Gl
Forensic npplication,
l]'l:h Performance Liguld Chromatography (11PLC) Pelnelple, Theory, [t rmentation,
{:l'l-].'l.l.11111, Detectors, Sample preparmtion, nterpretatlon of spectra, Furensle npplicatlons, Liguid
ChromatographyMass Speetromelry {LU-MS), Forensle nppl leathons,
lllmi ‘-?l'"mnlnumphy: Dt Principle, Tnstrumentatlon wd Farensle nppllentions,

nil
Mass Spectrometry: Dasde Prinelple aml Theory, tstrmenintlons, Technlguen: [erluthin,
Resolving power ond Moss Accurney, Vacuum iysien, lonbentlon types (C1-MY, 1i1-MS, BCNI,
FI, APCL), Moss analyzers (Tronsninston Quadrupole, Oundrupola Ton trap, Time of Plight &
Double Focusing), Sennming modes (SIM amd SCAN), Vandem Minss Spectrometry ani MALDI-
TOF
Atomic Absorption Spectrometry: Introduction, HNale principles, Theory, Istrumentation wnd
Techniques, FAAS nnd GFAAS, Interference I AAS-Tckpround eorrection mgthods, Porensic
applications.  Adomle Emlsslon  Speetroscopy:  Introduction, Ihasle  prineiples, Theory,
Instrumentation and Techniques o forensie applications,

Suppested Readings

"1 Jumes 1 et ol. (2005) Undergriduntc Istruimental Anulysis

2. Borrow {1980) Moleewlr Spectroscopy,

1. Wildurd, 1. 11, et ud (1974) Tstrumsentnl Methiods ol Analysis,

4. Moonesens AA. et ol (1973) Selentilic Evidence In Criminal Coses.

5 Lee &Goensslen @ Advances In Forensle Selence, (Val, 23 Instrumental Analyais,

6. Settle, F.A. (1997) Hundbook of Instremental Technigques Tor Analytical Chemisiry, Prentice

Hall.
7. Sue Jickells and Adam Negnsz (2008) Clarke's Analytical Forensie Toxicology

Mapping il !!hl'ﬂ
Mapping course oulcomes lending to the nehlevement of progrom ouleomes

e : —a

Course | Program OQuicame —_—
n““:l.““ﬂ - - T —— i UL AL S SR TS E Vs
PO1_| P02 [PO3 [PO4 | POS | PO6 | POT | POY vou TToie
| COl 2 _:'!' i S I_ o __I_ o=l .I Rl 1 _; 'j—----— -k_
coz 2 2 J - T RN | e £ ek X RSN b e
CcO3 2 A k) 3 P |_‘.__ _'2_ _?_. . 1:— -'.E“-__
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0- Not related; 1- low; 2- medium; 3- high

[ L
| Bd
¥

BCHO86A: Analysis of forensic evidences (Practical)
Extracting poisons from viscerablood and urine samples
TLC separation of pesticidesfinsecticides & Identification using chromomeric reagents
Identification of Gaseous Poisoning (Carbon Monoxide and HCN)
Detection of metallic poisons using Reinsch Test.
Extraction and analysis of different categories of poisons from viscera
Estimation alcohol in Bleod
Microscopic ldentification of plant poisons
Analysis of viscera and food material for in case of food poisoning by chemical microscopic

and instrumental techniques.
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