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ABOUT THE DEPARTMENT

The Physical Sciences expands our knowledge of the universe and underlines new technologies,
which benefit our society. In keeping with the heritage of imparting quality education, teaching
and research are the prime motive of the Department of Physical Sciences.

Department of Physical Sciences is dynamic and progressive in its development of new course
initiatives and to contribute substantially to the goal of SBBSU and becoming a research oriented
organization. The teaching is by way of interactive sessions between students and teachers. Our
courses ensure a coherent degree structure while encouraging interdisciplinary approach.

Student centric, ICT enabled and interactive teaching, outcome based teaching model
comprising of theoretical work, regular academic activities such as research projects, seminars,
resource learning and hands-on laboratory work.

The Department wishes to focus on providing a comprehensive curriculum at undergraduate
andpostgraduatelevelswithteaching-learningadjuncttocatertheneedofindustry, relevant research
and career opportunities, meritorious careers in academia and proficient industries. Our research
oriented teaching paves the way for entry into different careers since it equips students with
advanced transferable skills in information gathering, analysis and presentation, which are vital
tools in the field of science.

SALIENTFEATURES OFTHEDEPARTMENT

> ThedepartmentisblessedtohavespecializedfacultyinvariousfieldsofPhysicalSciencesviz.Ch
emistry, Physics, Mathematics.
> The Department keeps its students abreast of latest advancements in technology

throughultra-moderncomputerfacilities,e-
learning,virtuallabs, SWAY AMCoursesasperUGC guidelines.

The department updates curricula on a regular basis to ensure that students keep up
withthechangingtrendsofeducationandresearchglobally. Thesyllabiofcoursesaredesignedto
equipstudentstoqualifyexamssuchasGATE,UGC-NET/SLET, TIFRetc.
TheDepartmenthaswellequippedlaboratorieswithanumberofinstrumentsandfacilities like,
uv- Visible Spectrophotometer, High Speed Centrifuge, Muffle
furnance,Digitalwaterbath,Polarimeter,Ultrasonicinterferometer,BallisticGalvanometer,D
eflection and vibration Magnetometer , Electron spin resonance, Turbiditimeter, Abbs
Refractrometer, Digital weighing balance/ Spring balance, Magnetic plate with stirrer,
pHmeter,Conductometer,FlamePhotometer,colorimeterandadoubledistillationplantetc.
Students and teachers participation in International, National, State and Regional
seminars and conferences. Along with Industry aligned academia, expert interaction, is
the key features of the department.

Curricular and the co-curricular activities are well balanced in the Teaching Learning
environment to provide holistic education to the students.

The outcome based teaching model of faculty comprising of theoretical work, regular
academic activities such as research projects, seminars, resource learning and hands-on
laboratory work.

Along with Industry aligned academia, expert interaction, is the key features of the
department.
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M. Sc.(Hons.)Chemistry:

M. Sc. (Hons.) Chemistry is a route for the science students who have completed their bachelor
degree taking chemistry as one subjects. The program is designed to develop the knowledge of
students about the field of chemical sciences and to served the society. They can also pursue
Ph.D program in Chemistry after master degree.

Vision
To aspire, achieve and sustain for excellence in academics and research through scientific
knowledge so as to provide solutions to global environmental issues and transform graduates into
responsible citizens and competent professionals.
Mission:
Holistic development of learner through academic excellence, employability, acquisition
of analytical skills and higher research.
To explore and advance new frontiers in physical sciences and integration with
interdisciplinary sciences through visionary research for the benefit of society
To develop graduates for lifelong learning and professional growth.

ELIGIBILITY CRITERIA : B.Sc. (Pass) with Chemistry as one of the Core subjects
/B.Sc.(Hons.) Chemistry with 50% marks (45% marks in case of SC/ST candidates) in

aggregate or equivalent grade from any university recognized by UGC.
DURATION: 2 Years
CAREERPATHWAYS
The program is designed to meet the growing requirement of qualified professionals in field of
chemical and pharmaceuticals industry and education. Master degree holders are hired both by
Government and private organizations. They can join  Ph.D programmes in different academic /
research organizations.
» Government Jobs

Prepare students for various government jobs such as education sector, Chemical industry,
Pharmaceuticals sector, R&D and civil services etc..
 Corporate Jobs
Multiple pathways designed according to the level of the students to prepare them for different
job profiles as per needs of industrial sector.
 Higher Studies
This pathway prepares students for Higher Studies and helps in their research also.
 Entrepreneurship: To set up new ventures as analytical & Testing labs
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Programme Educational Objective (PEO)

PEOL1. To impart quality education in chemical sciences to achieve excellence in teaching-
learning and research.

PEO?2. To provide hand on training and execution of the chemical experiments and safe handling
of chemistry laboratory and chemical waste.

PEOS3. To construct a bridge between the theoretical and practical aspects of chemistry and
inculcate research aptitude.

PEOA4. To equip the learners to apply knowledge of chemistry and to analyze the local and
global impact of chemistry on individuals, organizations, and society.

PEOS. To develop talented and committed human resource which act as catalyst to support
interdisciplinary research and become fit for industry and entrepreneur.

PEOG. To develop employable skills and lifetime leaning.

PROGRAMME OUTCOMES (PO)

Disciplinary Knowledge: The student will acquire in-depth knowledge of various concepts
and practical principles of Chemistry. A graduate in Chemistry is expected to be thoroughly
conversant with all fundamental laws and principle in variety of areas of Chemistry along with
their applications and laboratory techniques

Critical Thinking: Critical thinking as an attribute enables a student to identify, formulate and
analyse a complex variety of problems in Chemistry. A graduate in Chemistry is expected to
assess, reconstruct and solve chemistry problems critically.

Problem Solving: The student will be well-equipped to solve complex problems of chemistry
through critical thinking.

Scientific /Analytical Reasoning: Students learn to investigate, experiments/ theoretical
methods, relate information and interpret data based on scientific reasoning. The student will
be able to draw logical conclusions based on a group of observations, analytical techniques
and measurements,

Modern Tool Usage: Graduates will be able to use appropriate analytical and instrumental
techniques for material characterization. A student with degree in Chemistry is able to employ
knowledge and skill in computers in a variety of situations- data analysis, coding of complex
Chemistry problems as well as information retrieval and library use

Multicultural Competence: Graduates will learn multicultural sensitivity about societal,
health, safety, legal and cultural issues through various activities and able to integrate
multicultural awareness regarding race, gender, physical ability, age, income and other social
variables and create an environment that is, " welcoming for all students"

Environment & Sustainability: Understand the impact of the scientific solutions in societal
and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development

Research related skills & Ethics: Develop skills for critically review scientific information
and become able to comprehend and write effective reports and design documentation. Able to
create a sense of ethical responsibilities among students. The student is aware of what
constitutes unethical behaviour- plagiarism, fabrication and misrepresentation or manipulation
of data
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Self-directed Learning: Students are encouraged to accept challenges/latest advancements
encountered in Chemical Sciences from various resources. Various activities/advanced ideas
equip the students to find relevant information and educate themselves

Individual and Team Work: Acquire the ability to function effectively as a teams to
accomplish a common goals in classroom, laboratory or any other team of members from
diverse fields. The student will be capable of contributing meaningfully to team ethos and
goals.

Communication Skills: Students will be able to communicate effectively about scientific and
technical information of chemical sciences from various sources and convey it to intended
audience, both orally and in writing in an intelligible manner.

Life long Learning: With strong conceptual framework in the subject along with the skills of
teamwork, analytical reasoning, problem solving, critical thinking etc. make the students
lifelong learners.

PROGRAMME SPECIFIC OUTCOMES (PSO)

Able to provide chemical nomenclature, classification, structure, reactivity and
stereochemistry of organic and inorganic matter.

Proficient in organic and inorganic reaction mechanisms and chemical analysis through
quantitative/qualitative mode.

Apply modern spectroscopic methods of analysis for chemical characterization of any form

of matter.

Employ core analytical and practical experiences of Chemical Sciences for the Societal
expectations and solutions for environmental problems.

Proficient in theoretical as well as practical aspects of Electrochemistry, chemical
themodynamics, Kinetics, quantum chemistry.

Acquire ability to explain applications of Chemistry relates to the real world in term of
advanced synthetic methods, advanced materials and analytical tools.
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1. Curriculum Structure: M.Sc(Hons)Chemistry programme will have a curriculum with Syllabi
consisting of following type of courses:

I. Major Courses: A course, which should compulsorily by studied by a candidate as a
corerequirementistermedasamajorcourse. Thesecoursesareemployabilityenhancementcoursesr
elevanttothechosenprogramofstudy.Programcorecomprisesof T heory,Practical, Project,
Seminar etc. Project  work is  considered as a special course
involvingapplicationofknowledgeinsolving/analyzing/exploringareallifesituation/difficultprob
lem.

Il. Minor Courses: A course, which should compulsorily by studied by a candidate as a minor from
specific discipline only with relevant competencies to the discipline is termed as a major
course.

I11. Elective Courses: Elective course is generally a course which can be chosen from a pool of
courses and which may be very specific or specialized or advanced or supportive to the
discipline/subject of study or with provides an extended scope or which enables an
exposuretosomeotherdiscipline/subject/domainornurturesthecandidate’sproficiency/skill. Acco
rdingly,electivecourse may be categorizes as:

A. Discipline Specific Elective (DSE) Course: Elective courses may be offered by the main
discipline/subject of study is referred to as Discipline Specific Elective.
B. Project (I): An elective course designed to acquire special/advanced knowledge, such as

supplement study/support study to a project work, and a candidate studies such a course on
his own with an advisory support by a teacher/faculty member is called dissertation/project.

IV. Value added Courses & Ability Enhancement Courses (VAC/AEC): The Ability Enhancement
Courses (AEC) may be of two kinds: Ability Enhancement Compulsory Courses (AECC) and Skill
Enhancement Courses(SEC).AECCcoursesarethecoursesbaseduponthecontentthatleadstoKnowledge
enhancement. SEC courses are value-based and/or skill-based and are aimed at providing hands-on-
training, competencies, skills, values etc.

A. Value added Courses/Ability Enhancement Compulsory Courses: Environmental Science, English
Communication/MIL Communication, technical writing skills, research based skills.

B. Skill Enhancement Courses (SEC): These courses may be chosen from a pool of courses designed to
provide value-based and/or skill-based knowledge.

2. NOMENCLATURE USED:

Major Courses: Core Course

Minor Courses:

AEC: Ability Enhancement Course
SEC: Skill Enhancement Core Course
EC: Elective Course
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Course Scheme [M.Sc.(Hons.)Chemistry] 2025

I. Theory Subjects

Semester-1

2025 Onwards

sr Type of

No. course | Sub Code

Subject Name

Contact
Hours
(L:T:P)

Credits
(L:T:P)

Total
Contact
Hours

Total
Credit
Hours

Major CHM551

Main Group Chemistry

4:0:0

4:0:0

4

Major CHM553

Heterocyclic and Natural
Products Chemistry

4:0:0

4:0:0

4

Major CHM555

Thermodynamics

4:0:0

4:0:0

Minor CHMb557

Stereochemistry & Organic
Reaction Mechanism

4:0:0

4:0:0

Major
(DSE) | cymssg
CHMS561

CHM563

ELECTIVE-I (Choose
anyone)

Analytical Chemistry
Chemical  Kinetics &
Chemical Equilibrium
Symmetry &  Group
Theory)

4:0:0

4:0:0

Value Added Course

EVS003

Natural ~ Hazards and
Disaster Management

I. Practical Subjects

Major CHM565

Inorganic Chemistry
Practical-I

Major CHM567

Organic
Practical-I

Chemistry

| Total

31

Major: Major Course
Minor : Minor Course
VAC: Value added Course

DSE: Discipline specific Elective Course

Total Credit Hours-27
TotalContactHours-31
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Course Scheme [M.Sc.(Hons.)Chemistry] 2025

I. Theory Subjects

Semester-11

Sr.
No.

Type of
course

Sub Code

Subject Name

Contact
Hours
(L:T:P)

Credits
(L:T:P)

Total
Contact
Hours

Major

CHMS552

Pericyclic reactions &
Photochemistry

4:0:0

4:0:0

4

Major

CHM554

Quantum Chemistry

4:0:0

4:0:0

4

Major

CHMS556

Spectroscopy  (Techniques
for Structural elucidation of
Organic & Inorganic
Compounds)

4:0:0

4:0:0

CHMS558

Coordination Chemistry

CHM560

CHM562
CHMb564

ELECTIVE-I11 (Choose any
one)

Organometallics Chemistry
And Metal Clusters
Environmental Chemistry
Bioinorganic Chemistry

MAT

528/MMB
542

Mathematics for Chemists
(for B.Sc. Medical
students)/Chemistry of
Biological Macromolecules
(for B.Sc. Non-Medical
students)

1. Practical Subjects

Major

CHM566

Organic Chemistry
Practical-11

Major

CHM568

Physical Chemistry
Practical-I

Total

31

Major: Major Course
Minor: Minor Course
MDC: Multidisciplinary Course

DSE: Discipline specific Elective Course

*Students have to apply for summer or Industrial
training/Internship after completion of their 2nd sem End
Semester Exam.

Total Credit Hours-27
Total Contact Hours-31
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M.SC. (Hons.) Chemistry (2 Year as Per NEP)

Semester-I11

I. Theory Subjects

2025 Onwards

Type
of
| course

Sub
Code

Subject Name

Contact
Hours
(L:T:P)

Credits
(L:T:P)

Total
Contact
Hours

Total
Credit
Hours

Major
(DSE) CHM 651
CHM 653

CHM 655

ELECTIVE-I111 Choose any
one) Green Chemistry

Organic Reaction & Reagents

Recent Trends in Inorganic
Chemistry

4:0:0

4:0:0

4

4

CHM 657
CHM659
CHM661

ELECTIVEIV(Choose anyone)
Polymer Science

Bioorganic Chemistry
Chemistry of Materials

RM 651

Basics of Research
Methodology in Biological &
Chemical Sciences

CHM663

Instrumental Methods of
Analysis

RM 655

Publication & Research Ethics

\ I1. Practical Subjects

CHMG665

Physical
Practical-11

Chemistry

CHMG667

Seminar &  Summer training

CHM669

Dissertation-1 (Synopsis &
Elucidation of
Research Objectives)

\ Total

33

Major: Major Course

SEC: Skill Enhancement Course
DSE: Discipline specific Elective Course

*Evaluation of dissertation-1 will be based on submission of
synopsis and approved research objectives through
DRC committee of the department.

Total Credit Hours-25
Total Contact Hours-33
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Semester-1V

I. Theory Subjects

2025 Onwards

Type
of
course

Sub
Code

Subject Name

Contact
Hours
(L:T:P)

Credits
(L:T:P)

Total
Contact
Hours

Total
Credit
Hours

Major
(DSE)

CHM®652

CHMG654

CHM656

ELECTIVE V (Choose any
one)

Nanoscience
Nanochemistry
Electrochemistry
Surface Chemistry
Biofuels

&

&

4:0:0

4:0:0

4

4

CHM658

CHM660

CHMG662

ELECTIVE-VI Choose any
one)

Pharmaceutical Chemistry &
Drug Design

Industrial Chemical analysis
& Quality Control

Chemistry of Materials

RM652

Advances in Research
Methodology in Biological and
Chemical Sciences

RM654

Scientific &Technical Writing

2:0:0

Il. Practical Subjects

CHM664

Inorganic
Practical-11

Chemistry

4

CHMG666

Dissertation-11

16

Total

35

Total Credit Hours-25

Total Contact Hours-35
Major: Major Course
SEC: Skill Enhancement Course
DSE: Discipline specific Elective Course
AEC: Ability Enhancement Course

*Evaluation of dissertation-11 will be based on submission of complete dissertation and
evaluation through institutional RDC.
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Summary of Scheme of M.Sc.(Hons.)Chemistry (PG047)

2025 batch onward

Total
Contact
hrs/wk

Total
Credits
hrs/wk

Major
(Credit/wk)

Minor

Major (DSE)

(Credit/wk) |(Credit/wk)

VAC MDC
(Credit/wk) |(Credit/wk)

31

27

16
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SEMESTER-I
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Semester

Course
Code

CHMS551

Course
Title

Chemistry I: Main Group Chemistry

Type of
course

Major

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc. with Chemistry as main subject

Course
Objective

To introduce the importance of H-bonding, reactivity of metals and inert pair effect
,formationofcoordinationcomplexes,tendencyoflighterelementstoformelectrondefici
ent compounds, structural features of silicates and organosilcon , Chemistry of
inter-halogens, compounds of xenon and krypton and to recognize the importance
of group 12 elements

Course
Outcomes

The students will be able to:
1. Importance of H-bonding in natural processes is appreciable

2. Recognition of capability of s-block elements and group 12 elements to
form coordination complexes as the latter are having many similarities
with the former.

3. Realizationofimportanceofsiliconasitisthesecondmostabundantelementone
arth’scrustafteroxygenand itoccursasSiO2and silicate materials.

Syllabus

Unit-1

Chemistry of hydrogen: History of discovery of hydrogen atom, Isotopes and ionized forms of
hydrogen, Protonic acids and bases, hydrides, The Hydrogen Bond, its influence on Properties
and influence on structure, Strength of hydrogen bonds and theoretical description, some natural
elegant examples of H-bonding, Information about H-bonding from various techniques like IR,
NMR and X-ray.

Noble gases: introduction and oxidation state survey, noble gas clathrates, haides, oxides and
other compounds : synthesis, reactivity and stereochemistry.

Unit-11

Chemistry of S-block metals: Introduction and oxidation state survey, standard redox potentials
of alkali and alkaline earth metals, lattice energy and hydration energy and diagonal
relationship.StructureandsynthesisofHydrides,Halides,Oxides,Peroxides,Superoxides,Suboxides,
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elements. Coordination Complexes of Crowns and Crypts of Alkali and Alkaline Earth Metals
ions.

Chemistry of group 12 elements: Introduction, Similarities and differences between the se
elements and traditional elements, oxidation state, Chemistry of the elements: reactivity, standard
oxpotentials, their combination with halides. Chalco genides and the irrelated compounds,
oxygen, sulphur and halogen compounds, Formation of coordination complexes, Low valent
compounds.(5 lectures)

Unit-111

Chemistry of Boron, Aluminum and Silicon: Borides, Boranes, Bonding in boranes, topology
of boranes, synthesis and reactivity. Wade’s rules, Carboranes and metallocarboranes, Borazine
and boron nitride. Chemistry of boron and Aluminum Halides, Amphoteric nature of
Aluminiumoxides. Potash alum and Aluminum Alkyls. Low oxidation state Alcompounds.
Organosilicon Compounds like carbosilanes, stability of disilenes and silicones.

Unit-1vV

Chemistry of halogens: Interhalogens: Introduction, Diatomic, Tetraatomic, hexaatomic and
octa-atomic interhalogens: Synthesis, physical properties, chemical reactions, fluorinating agent,
as ionizing solvent and electrical conductivity, Lewis acid behavior. Polyhalide and
polyhalonium ions of diatomic interhalogens, Reactivity sequence of various interhalogens.
Structures and bonding in some polyiodide anions, Pseudohalogens, Choloro fluorocarbons.

Text and Reference books:

S.No. | Name/Title Author Publisher

Main Group Chemistry W.Henderson Royal Society
ofChemistry(

2000)
Chemistry of Elements N.N.Greenwood PergamonPress(2000)

Inorganic Chemistry, Principles of J.E.Huheey,Fourthe | Pearson(2005)
structure and reactivity dition

Inorganic Chemistry 4™ edition D.F.ShriverandP. Oxford
W.Atkins, University,

Oxford(2006)

Advanced Inorganic Chemistry F.A. Cotton JohnWiley&Sons(2003

andG.Wilkinson )
, Sixth

Edition
Concepts & Model of InorganicChemistry | B.Douglas,thirdediti | John  Wiley
on &Sons(2001




Semester I

CourseCode CHM553

CourseTitle Heterocyclic and Natural Products & Chemistry

Typeof course Major (DSE)

LTP 4:0:0

Credits 4

Courseprer B.Sc.withChemistryasmainsubject

equisite

CourseO Toimpartknowledgeaboutclassification,occurrenceandbiosynthesisofvariousnaturalpro

bjective ductsandsynthesisoforganiccompoundscontainingN,O,andSlike

compounds.

CourseOutcomes | Thestudentswill beable to:

1. GainCoherentandadvancedknowledgeofvarioustypesofnaturalproducts,th
eir biosynthesis

2. Analysestructure,identifycomplex structureofnaturalproducts

3. Acquaintknowledgeaboutheterocycliccompounds,theirstructure,synthetic
routes

Unit-I

TerpenoidsandCarotenoids: Classification,nomenclature,occurrence,isolation,generalmethodsof
structuredetermination,isoprenerule.Structuredetermination,stereochemistry,biosynthesisandsynt
hesisofthefollowingrepresentativemolecules:Citral, Geraniol, o.-Terpeneol,Menthol,
Farnesol,Zingiberene, Santonin,Phytol, Abieticacidand-Carotene.

Alkaloids:Definition,nomenclatureandphysiologicalaction,occurrence,isolation,generalmethods
of structure elucidation, degradation, classification based on nitrogen heterocyclic ring,role of
alkaloids in plants. Structure, stereochemistry, synthesis and biosynthesis of Ephedrine,(+)-
Coniine, Nicotine, Atropine, Quinine andMorphine.

Unit-11

Steroids:  Occurrence, nomenclature, basic skeleton, Diel's hydrocarbon and
stereochemistry.lIsolation,structuredeterminationandsynthesisofCholesterol,Bileacids, Androstero
ne, Testosterone,Estrone, Progestrone, Aldosterone.Biosynthesis ofsteroids

Plant  Pigments:Occurrence, nomenclature and general methods of structure
determination.IsolationandsynthesisofApigenin,Luteolin,Quercetin,Myrcetin,Quercetin-3-
glucoside,Vitexin, Diadzein, Butein, Aureusin, Cyanidin-7-arabinoside, Cyanidin, Hirsutidin.
Biosynthesisofflavonoids: Acetate pathway andShikimic acid pathway.

Unit-111

Nomenclature of Heterocycles:Replacement and systematic nomenclature (Hantzsch-
widmanSystem)formonocyclic fused and bridged hetrocycles
AromaticandNonaromaticHeterocycles:Generalchemicalbehaviourofaromaticheterocycles
classification (structural type) criteria of aromaticity(bond length ring current andchemical shift
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in H NMR- Spectra empirical resonance energy delocalization energy and
Dewarresonanceenergy),Principlesofheterocyclicsynthesisinvolvingcyclizationreactionsandcyclo
additionreaction.

Strain-
bondangleandtorsionalstrainsandtheirconsegencesinsmallringheterocycles.Conformationofsix-
memberedheterocycles with referenceto molecularGeometry

Unit-1v

Small Ring Heterocycles: Three-membered and four-membered heterocyclic —synthesis
andreactionsofaziridines, oxiranes, thiiranes, azetidines,oxetanes and thietanes
Benzo-FusedFive-MemberdHeterocycles
Synthesisandreactionincludingmedicinalapplicationsofbenzopyrroles,benzofuransandbenzothiop
henes
ReagentsinOrganicSynthesis:Useofthefollowingreagentsinorganicsynthesisandfunctionalgroupt
ransformations;Complexmetalhydrides,Gilman’sreagent,lithiumdimethylcuprate,lithiumdisoprop
ylamide(LDA)dicyclohexylcarbodimide.1,3-

Dithiane(reactivityumpolung),trimethylsilyliodide, Woodwardandprevosthydroxylation,osmiumte
troxide, DDQ, selenium dioxide, phase transfer catalysts, crown ethers and Merrifield
resin,Peterson’ssynthesis, Wilkinson'scatalyst, Bakeryeast.

Text and Reference books:
S.No. | Name/Title Author Publisher
1 OrganicChemistry,Vol.2,5th Finar,I.L. ELBS,1975.
edition
2 1. Chemistry, Biologicaland | Hostettmann,Kurt;Gupt | Harwood
Pharmacological ~ Properties | a,M.P.;Marston,A. AcademicPublishers.
ofMedicinalPlantsfromthe Am
ericas

Introductionto Flavonoids Aggarwal,O.P. 2.
HarwoodAca
demicPublishers.

3. Natural Mann, J.; :
Products:  Chemistry Davidson,R.S.; | Longman,Esse
andBiologicalSig Hobbs, J.B,;
nificance, Banthrope,
D.V,
Harborne,J.B.
OrganicChemistry JerryMarch Wiley&Sons
HeterocyclicChemistry Acheson. Wiley-Interscience;

3rd
edition(March 11, 1985)
AdvancedOrganicChemistry | F.R.Carey, J. | WileyPublishers
Sunberg.

Highlights of W.J.L.Nobel AnAdvanced Text Book
OrganicChemi
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stry

OrganicChemistry

JerryMarch

Wiley&Sons
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Semester |

Course Code CHMH555

Course Title Chemistry I11: Thermodynamics

Typeof course Major

LTP 4:0:0

Credits 4

Courseprer B.Sc.withChemistryasmainsubject
equisite

CourseObjective To impart knowledge of advanced classical and statistical thermodynamics.
Tounderstandbehaviorofactivitycoefficient,ionicstrength,distributionLaw,electroki
neticphenomena,diffusion,electricconduction, irreversiblethermodynamicsfor
biologicalsystems

CourseOutcomes | Thestudentswill beable to:

1. UnderstandCoherentKnowledgeofdifferentthermodynamicparametersfor
chemical reactions.

2. Analyzeadvancedclassicalandstatisticalthermodynamics.

3. Interpretirreversiblethermodynamicsforbiologicalsystems.

Syllabus

Unit-1

Thermodynamics: First law of thermodynamics, relation between Cp, and Cy; enthalpies of physical and
chemical changes; temperature dependence of enthalpies. Second law of thermodynamics, entropy,
Gibbs-Helmoholtz equation. Third law of thermodynamics and calculation of entropy.

Classical Thermodynamics: Brief concepts of free energy, chemical potential and entropy. Partial

molar properties, partial molar free energy, partial molar volume and partial molar heat content and

their significances. Determination of these quantities.

Unit-11

Concept of fugacity and determination of fugacity. Non-ideal systems: Excess functions for non-ideal
solutions. Activity, activity coefficients, Debye-Huckel theory for activity coefficient of electrolytic
solutions, determination of activity and activity coefficients, ionic strength. Application of phase rule to
three component system, second order phase transitions

Unit-111

Calculation of thermodynamic properties in terms of partition functions. Application of partition functions.
Heat capacity behavior of solids-chemical equilibria and equilibrium constants in terms of partition
functions, Fermi-Dirac statistics, distribution laws, and application to metals. Bose-Einstein statistics-
distribution law and application to helium.

Unit-1Vv

Non Equilibrium Thermodynamics: Thermodynamic criteria for non-equilibrium states, entropy
production

and entropy flow, entropy balance equations for different irreversible processes (e.g., heat flow, chemical
reaction etc.) transformations of generalized fluxes and forces, non-equilibrium stationery

states, phenomenological equations, microscopic reversibility and Onsager’s reciprocity relations, electro
kinetic phenomena, diffusion, electric conduction, irreversible thermodynamics for biological systems,
coupled reactions.
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S.No. | Name/Title

Author

Publisher

Thermodynamics for Chemists

S. Glasstone

East West
Delhi (1950).

Press, New

Thermodynamics for
Chemistry

Students

of

J. Rajaram and J.C.
Kuriacose

Lal Nagin Chand, New
Delhi (1986).

Elements of
Thermodynamics

Chemical

L.K. Nash

Addision Wesley (1962).

Introduction to
thermodynamics

statistical

T. L. Hill

Addison-
Wesley Publishing
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Semester |

CourseCode CHMS559

CourseTitle Analytical Chemistry

Typeof course Major (DSE)

LTP 4:0:0

Credits 4

Courseprer B.Sc.withChemistryasmainsubject
equisite
CourseObjective | ToawarestudentsaboutQualitativeandquantitativeaspectsofanalysis,Optical,thermal,
electrical methods ofanalysis, differentseparationtecniques

CourseOutcomes | Thestudentswill beable to:
1.Acquireknowledgeofenvironmentalanalyticalmethod.

2.Apply semi-micro qualitative analysis of soil, waterair and food
ingredients3.Applydifferent techniques ofindustrial analysis

Unit-1

Qualitative and quantitative aspects of analysis: Qualitative and quantitative. Classification
ofanalyticalmethods-
classicalandinstrumental,basisoftheirclassificationwithexamples.Classification-
systematicorDeterminateerrors—additive,proportional;instrumental,operative, Random errors —

Gaussian  distribution;  Accuracy-absolute  error and relative  error;Precision —
uncertainty;Propagationof systematic and randomerrors.
Samplingandmethodsofsampling.Mean,median,averagedeviation,standarddeviation,relativestand
arddeviation.Significantfiguresandrulestodeterminesignificantfigures.Calculationsinvolvingsignif
icantfigures;Roundingoff.Confidencelimit,correlationcoefficient  and  regression  analysis.
Comparison  of  methods: F-test and  T-test. Rejection of databasedonQ-
test.Leastsquaresmethodforderivingcalibrationgraph.Standardreferencematerials,  criteria  for
selection of analytical method. Concepts important to quantitative analysis,classification of
methods for quantitative analysis, choice of method for analysis, Theory ofvolumetricand
gravimetric methods of analysis.

Unit-11

Optical methods of analysis: Flame Atomic Absorption and Emission Spectrometry:
Basicprinciples of instrumentation (choice of source, monochromator, detector, choice of flame
andBurner designs). Techniques of atomization and sample introduction; Method of
backgroundcorrection, sources of chemical interferences and their method of removal,
Techniques for thequantitativeestimation of trace levelofmetal ions fromwater samples.
Thermalmethodsofanalysis: Theoryofthermogravimetricanalysis(TGA)—Factorsinfluencing
TGA - Instrumentation of TGA - Applications of TGA for analysis of inorganiccompounds
andpolymers. Theory,instrumentation andapplications ofDTAandDSC.
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Electroanalytical methods: Classification of electroanalytical methods, basic principle of
pHmetric, potentiometric and conductometric titrations.Techniques used for the determination
ofequivalencepoints. Techniques usedfor the determination of pKa values.

Unit-111

Separationtechniques: Solventextraction: Classification,principleandefficiencyofthetechnique.M
echanismofextraction:extractionbysolvationandchelation, Techniqueofextraction: batch,
continuous and counter current extractions, Qualitative and quantitative aspectsof solvent
extraction: extraction of metal ions from aqueous solution, extraction of organicspeciesfromthe
aqueousand non aqueous media.

Chromatography:DefinitionandClassification;principleandefficiencyofthetechnique,Mechanism
of separation: Basic concepts of Paper, Thin Layer and Column, adsorption, partition&ion-
exchange,chromatography;Developmentofchromatograms:frontal,elutionanddisplacementmethod
s.IntroductiontoHPLC-Applicationsinqualitativeandquantitativeanalysis.

Unit-1V

Analysis of soil: Trace element analysis in soil - B, Cd, Cu, Fe, Mn, Mo, Zn, Pb.,
Determinationof pH of soil. Total soluble salt Estimation of calcium and magnesium, Qualitative
detection ofnitrate andphosphate.

Air Analysis: sampling of aerosols, sampling of gaseous pollutants, analysis of SO2, NO2, CO-
CO2,hydrocarbons, particulates

WaterAnalysis:DeterminationofpH,EC, TDS,DO,colour,turbidity,totalsolids,conductivity,acidity

,alkalinityhardness,chloride, fluoride,sulphate,nitrite,nitrate,phosphorous(total ~ inorganic  and
organic), BOD, COD, TOC,pesticides.

Analysis of food products: Nutritional value of foods, idea about food processing and
foodpreservations and adulteration.ldentification of adulterants in some common food items
likecoffeepowder, asafoetida,chilli powder,turmeric powder,coriander powderand pulses,etc.
b.Analysisof preservativesand colouringmatter. Pesticide analysisin foodproducts.

Text and Reference books:

S.No. | Name/Title Author Publisher
1 ExperimentalPhysicalChemistry Arthur M. Freeman,2006.
Halpern,Geor
geC. McBane
ExperimentsinPhysicalChemistry,5th Schoemakeretal. MGH,1989
ed.,
ChemistryExperimentsforinstrumentalMet | Sawyer, Wiley,1984 .
hods Heineman,
Beebe

StandardMethodof ChemicalAnalysis F.J.Welcher Vol. 11, Van
Nostrand

Reinhold
Co
ElementalAnalysisofAirborneParticles . S. GordonandBreachSci
Landsbergerand | encePublication
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M. Creatchman

AdvancedPracticalPhysical Chemistry. Yadav,J. B. Krishna

Prakashan
Media.(2006).
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Semester
Course Code CHMb561
Course Title Chemical Kinetics & Chemical Equilibrium

Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.with Chemistryasoneof themain Subject
prerequisite
Course ThisstudyDealswiththepropertiesofkineticsandequilibrium ofachemical
Objective reactionandthechemical changesoccurringinthereactionmediumwithtime.

Course Thestudentswill beable to:

Outcomes 1. Acquire basic knowledge ofKinetics of a chemical reaction and
relationbetweenreactant concentration andtime in a reaction

Understading basic concepts of Chemical Kinetics, order,
molecularity,rate laws of a reaction, Temperature dependence of
reaction rates andtheirapplications

Applylawof chemicalequilibrium, van’thoffreactionisothermand
LeChatelier’sprincipleina chemical reaction.

Unit-1:

The rate of a reaction : Reaction rates and stoichiometry, elementary and multistep reaction,
relation between reactant concentration and time: order and molecularity of a reaction, rate laws
in terms of the advancement of a reaction, differential rate laws for first order, differential rate
laws for second order, differential rate laws for zero order reaction, integrated rate laws for first
orderreaction, integrated rate laws for second order reaction and integrated rate laws for zero
orderreaction, pseudo unimolecular reactions, determination of the order, kinetics of complex
reactions (limited to first order).

Unit-11:

Temperature dependence of reaction rates: Arrhenius equation, derivation of Arrhenius
equation, calculation of activation energy graphically, calculation of activation energy by two
different temperature, collision theory of reaction rates, Lindemann mechanism, qualitative
treatment of the theory of absolute reaction rates. (i) opposing reactions (ii) consecutive reactions
and their differential rate equations (steady-state approximation in reaction mechanisms) (iii)
chain reactions.

Catalysis, heterogeneous catalysis, the haber synthesis of ammonia, homogeneous catalysis,
enzyme catalysis

Unit-111:
Spontaneous reactions , free energy of spontaneous reaction, role of temperature, standard free
energy change, standard free energy of formulation of compounds, the concept of chemical
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equilibrium, Law of mass

action,
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law of chemical

equilibrium,van’t hoff reaction isotherm, distinction between AG and AG?, relation between Kp,
Kc, Kx ,relation between Kp and Kc for ideal gas mixture, relation between Kp andKc for liquid
state, calculations of Kp and Kc for different reaction,

Unit-1V:

De Donder’s treatment of chemical equilibria, degree of advancement of chemical reaction,
thermodynamic relation for chemical affinity, enthalpy and affinity, internal energy and affinity.
Homogeneous equilibrium, Intregrated form of Vant’s equation, pressure dependence of
equilibrium constant Kp, pressure dependence of equilibrium constant Kc, pressure dependence
of equilibrium constant Kx, heterogeneous equilibrium, dissociation of calcium carbonates,
LeChatelier’s principle: effect of change of temperature, effect of change of pressure, Le
Chatelier’s principle in physical equilibrium: Vapour pressure of liquid, effect of pressure on the
boiling point of the liquid, effect of pressure on the frizzing point of the liquid, effect of
temperature on solubility.

Text and Reference books:
S.No. | Name/Title

Author Publisher

1 PrinciplesofPhysicalChemistry B.R.Puri,MadanS.Path | Vishal
aniaL.R.

Sharma

Publishing
Company(2020)

Atkins’ Oxford

Chemistry, thermodynamics

PeterAtkins,JuliodePa
ula

Physical
University
and press,(2014)

kinetics

ATextbookofPhysicalChemistry, Ther
modynamicsandChemicalEquilibrium(
volumeTwo)

K.L.Kapoor McGraw
Hill

Education(2019)

Macmillanindian
press.2009

ATextbookofPhysicalChemistry(Vol.
Five)

K.L.Kapoor

Anintroduction toChemical Kinetics ClaireVallance Morgan &
claypoolpub

lishers,US, 7017
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Semester |

Course CHM563
Code

Course Symmetry& Group Theory
Title

Type of Major (DSE)
course

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject
prerequisite

Course Tointroducetheconceptsandimportanceofsymmetryandgrouptheoryinsolvingche
Objective micalproblemsandtransitionmetalcomplexes,orgnaometallics,
inorganicchains,ringsand cages.

Course Thestudentswill beable to:

Outcomes 1. UnderstandCoherentKnowledgeofconceptsandimportanceofsymmetry

2. grouptheorytorecognizeandassignsymmetrycharacteristicstomolecules
and objects

3. Solvechemicalproblemsandtransitionmetalcomplexes.

Unit-I
FundamentalsofGroupTheory:Symmetryelements,symmetryoperations,symmetryelements
commonly occurring molecules like NH3, CH4, SF6, PF5, SF4, Ni(CO)4, Fe(CO)5,group
multiplication table-subgroups, similarity transformations and classes- identifications
ofsymmetryoperationsanddeterminationofpointgroupsdeterminationofreducibleandirreduciblerep
resentations,reductionformulaforconvertingreduciblerepresentationsintoirreducibleones,Mulliken
symbols

Unit-11

Groups and their basic properties: definition of a group - basic properties of a group-
definition of abelian - cyclic- isomorphic, finite, infinite groups and subgroup.
Symmetryclassification of molecules into point groups-Schoenflies symbol (only-difference
between pointgroupand space group).

Matrices- Definition of matrix, square matrix, diagonal matrix, null matrix, unit matrix,
rowmatrix,columnmatrix,symmetricmatrix,skewsymmetricmatrixandconjugatematrix.Multiplicat
ion, commutative and non commutative-determination of inverse of a matrix,
blockmultiplicationof matrices-addition and subtraction of matrices.
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Unit-111

Applications of Group Theory-lI : Determination of representations of vibrational modes
inlinearand non-linear molecules.

Charactertables,Orthogonalitytheoremanditsconsequences-constructionofcharactertablefor linear
and non-linear molecules. construction of character tables for C2v, C3v (non-
abeliangroup),useofsymmetryinobtainingsymmetryoforbitalsinmolecules,qualitativesplittingof s,
p, and d orbitals in octahedral, tetrahedral and square planar fields using character tables
andwithout the use of character tables. Symmetry adapted linear combinations, symmetry aspects
ofMO theory, Group theory and Vibrational spectroscopy - vibrational modes as basis for
grouprepresentation - symmetry selection rules for IR and Raman spectra, Mutual exclusion
principle -classification of vibrational modes.Application of group theory for the electronic
spectra ofmoleculesof interest.

Unit-1v

Applications of Group Theory-1l : Derivation of spectroscopic terms for dl1 to d9
electronicconfigurations,correlationdiagramford2ioninoctahedralfield, Splittingofd1tod9termsina
noctahedralandtetrahedralfield.Selectionrulesofd-dtransitions.Spin-spin,orbital-orbitaland  spin-
orbital coupling, LS and jj coupling . Comparison of CFSE values of d1 to d9 ions interms of
orbit splitting and R-S term splitting. Effect of CFSE on thermodynamic properties,lattice
energy, heat of hydration heat of ligation and spinal structure. Strong field

configurations,transition from weak to strong crystal fields, evaluation of strong crystal field
terms of d2configurationin octahedral andtetrahedralcrystalfields(using group theory).

Text and Reference books:

Name/Title Author Publisher

ChemicalApplication ofGroup Theory F.A.Cotton WileyEastern

InorganicChemistry,3rdedition G.L.Miessler,D. PearsonEducation
ATarr

Introductionto LigandField B.N.Figgis WileyEastern

InorganicElectronicSpectroscopy A.B.P.Lever Elsevier.

IntroductiontoMagnetochemistry A.Earnshaw AcademicPress.

AdvancedInorganicChemistry F.A. Cottonand Wileylnter-science
G.Wilkinson
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Semester I

Course Code CHM557

Course Title Stereochemistry & Organic Reaction Mechanism
Type of course Minor

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject

prerequisite
Course Toimpartknowledgeofstereochemicalaspectsoforganiccompoundsreactiveinterme
Objective diatesandmechanismofgeneralorganicreactionsincludingsubstitution,
eliminationandaddition.

Course Thestudentswill beable to:

Outcomes 1. UnderstandCoherentKnowledgeofmechanisticaspectsinnucleophilic
,electrophilicsubstitution,additionandeliminationreactions.

. Analyzereactionconditions,productsformationandmechanismsofsomena
medreactions.

. Applyvariousreactionpathwaystodevelopnewandnotableorganiccompou
nds.

Syllabus
Unit-1
Stereochemistry:Elementsofsymmetry,chirality,projectionformulae,configurationalandconforma

tional isomerism in acyclic and cyclic compounds, molecules with more than one
chiralcenter.Threoanderythroisomers,methodsofresolution,opticalpurity.stereogenicity,stereosele
ctivity,diastereoselectivity,D/L,R/S,E/Zandcis/transconfigurationalnotationsProchirality -
enantiotopic and  diastereotopic atoms, groups and faces. Stereospecific and
stereoselectivesynthesis. Optical isomerism, origin of chirality, chiral centres, axes and planes,
helicity, Stereochemistry of allenes, cumulenes, biphenyls, and spirans. Compounds containing
chiral atoms other than carbon.Asymmetric synthesis.D-Glucose,effect of conformation on
reactivity.

Conformational analysis, Acyclic sp3 —sp3 , sp3 -sp2 systems, structure and stability of small,
medium, and large rings, cyclohexane, substituted cyclohexanes, Avalues, cyclohexenes,
decalins, bicyclic systems. Strain, types of strain including B, F, I, Pitzer strain, Beyer strain.
Unit-11

NatureofBondinginOrganicReactions: AromaticityinBenzenoidandnon-benzenoidcompounds.
Huckel Rule, Energy levels of
[I(pi)molecularorbitalsinsimplesystems. Annulenes, Antiaromaticity, Homoaromaticity, PMOappro
ach.

Reaction Mechanism, Structure and Reactivity: Types of mechanisms in different
reactions,thermodynamicandkineticrequirements, Kineticandthermodynamiccontrolinproductfor
mation. Transition states and reaction intermediates, Isotope effects, Study of reactive
intermediates — Types of intermediates, isolation and detection ofintermediates,trapping
ofintermediates.

Unit-111
AliphaticNucleophilicSubstitution: TheSN?,SN*andSNimechanisms, mixedSN*&SN>mechanis
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m,SETmechanism.Theneighbouringgroupmechanism(anchimericassistance).

Neighbouring group participation by pi and sigma bonds, Classical non-classical &
phenoniumcations,Nucleophilicsubstitutionat allylic, aliphatictrigonal and vinylic carbon.
Aromatic Electrophilic Substitution: The arenium ion mechanism, orientation and reactivity
inmonosubstitutedanddisubstitutedaromatics.Energyprofilediagrams.Theortho/pararatio,ipso
attack, orientation in other ring systems.Gatterman-Koch reaction, Pechmann reaction,Houben—
Hoesch reaction, Fries rearrangement.

AromaticNucleophilicSubstitution: ArSN1,ArSN2andArSNviabenzyne(Arynes) mechanisms.
Reactivity effect of substrate structure, leaving group and nucleophile. The
vonRichter,Sommelet-Hauser and Smiles rearrangements.

Unit-1V

FreeRadicalReactions:Type of free radical reactions, free radical substitution mechanism
atanaromaticsubstrate,neighbouringgroupassistance.Reactivityforaliphaticandaromaticsubstratesa
tabridgehead.Reactivityintheattackingradicals. T heeffectofsolventsonreactivity. Allylichalogenatio
n(NBS),oxidationofaldehydestocarboxylicacids,auto-
oxidation.Couplingofalkynesandarylationofaromaticcompoundsbydiazoniumsalts.Sandmeyerreac
tion.FreeRadicalRearrangement.Hunsdieckerreaction, Kolbereaction,Hydroxylationofaromatics
by Fenton’sreagent.

Textand Reference books:
S.No. | Name/Title Author Publisher

HighlightsofOrganicChemistry W.J.L. Nobel An Advanced Text

Book

Advancedorganicchemistrypart-A.5th | F. A. Carey and R. Springer

Ed J.Sundberg (2007)

Aguidebooktomechanisminorganicche | PeterSykes OrientLo

mistry,6th Ed ngman

Stereochemistry  conformation P.S. Kalsi NewAgelnternational
andMechanism

Stereochemistryofcarboncompounds ErnestEliel McGraw Hill, New
York(1962).
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Course Code EVS003

Course Title Natural Hazards and Disaster Management

Type of course VAC

LTP 3:0:0

Credits 3

Course prerequisite | Graduation

Course Objective To learn about natural hazards, risk assessment and
disastermanagement

Course Outcomes Thestudentswill beable to:

1. knowthecurrent overview ofnatural hazardmaterials

2. discussthephysicalaspectsofvulnerabilityandelementsofriskmapping,a
ssessment

3. knowthedevelopmentplanning,sustainabledevelopmentinthecontextof
Climate Change

Unit-I

Overview of natural hazards; Introduction to natural hazards, impact and mitigation in
Globaland Indian context; causes and consequences of geological hazards, flood, drought and
climatechange issues, forest hazard, tsunami and coastal hazards, cyclone hazards, snow
avalanche,GLOFand glacierrelated hazards,extremeweather events, urbanand industrialhazards.

Unit-11

Introduction: to vulnerability and risk assessment, socio-economic and physical aspects
ofvulnerabilityand elements of risk mapping,assessment, and reductionstrategies.

Unit-111

Earth observation: Data availability and key operational issues for DM: EO systems for
naturalhazards study: present (operational) and future systems; multi-temporal data sources,
multi-temporal database organisation: Key operational issues, utilisation of geo-information
productsfor disaster management (available through International cooperation e.g. International
Charteretc.)

Unit-1V

Disaster management framework of India and recent initiatives by Govt. of India with
specialemphasis on DRR HFA 2005-2015, MDG and SAARC comprehensive framework for
DRRDisaster Management Support (DMS): Status in India for use of space inputs
MainstreamingDRRinDevelopmentPlanningSustainabledevelopmentinthecontextofClimateChan
geDisasterRecovery-Strategy and caseexamples.
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Text and Reference books:
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Name/Title

Author

Publisher

EnvironmentalHazards: AssessingRisk
and Reducing Disaster

Keith  Smith
andPetleyDa

vid, 2008.

Routledge

for
DisasterManage

Geo-information

ment

vanOosteromPeter,Z|
atanovaSiykaandFend
elElfriede, 2005

Springer-Verlag

Geospatial Techniques in
UrbanHazardsandDisaster
Analysis

Showalter,
PamelaS.and Lu,

Yongmei,
2010.

John WileyandSons.

An International Perspective
onNaturalDisaster:Occurrence,
MitigationandConsequences

Stoltman JP,
LidstoneJandDechano
LM.,

2004.

Kluwer
Academic
Publishers
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Semester |
Course Code CHM565

Course Title Inorganic Chemistry Practical-1

Type of course | Practical(Major)

LTP 0:0:4

Credits 2

Course B.Sc.withChemistryasmainsubject

prerequisite

Course Tosynthesizethecoordinationcomplexesandtoimpartknowledgeofvarious

Objective techniquesforanalysisofinorganiccompounds.

Course Thestudentswill beable to:

Outcomes 1. Acquire Coherent Knowledge of analytical data forTitrimetric
andgravimetricanalysis of different cations andanions.

2. Understand the principles, and methodology involved in
precipitationsanditstitrations for assaying different ions.

3. Discussandapply theprinciples involvedintheredox
titrationsandPreparedifferenttypes of inorganiccompounds.

List of Experiments Note:Perform atleastanytwo threeexperimentsfrom eachsection.
A.InorganicPreparations & Estimation

PreparationofReineckesalt, Trinitrotriaminecobalt(111),
PreparationofPotassiumtrioxalatomangnate(l11),Ferrousammoniumsulphate,Pre
parationof Potassiumtrioxalatechromate(111).

Estimation of metal in complexes by Electronic

SpectroscopyDeterminethe total hardness of water.

B.Oxidation-ReductionTitrations

Standardizationwith sodiumoxalate ofkKMnO4anddetermination ofCa?* ion.
StandardizationofcericsulphatewithMohr’ssaltanddeterminationofCu?*NO3-1andC204ions.
StandardizationofK2Cr207withFe?*and determinationofFe3*(Ferricalum)
Standardizationofhyposolutionwithpotassiumiodate/K2Cr207anddeterminationofavailableCl2in
bleaching powder, Sb** and Cu?*.

DeterminationofhydrazinewithKI1O3titration.

C.PrecipitationTitrations
AgNO3standardizationbyMohr’smethodbyusingadsorptionindicator.\VVolhar

d’smethod for Cl'determination.

Determinationofammonium/potassiumthiocyanate.

D.ComplexometricTitrations

Analysisof twocation-systemusing EDTA

Determination of Cu?*andNi?* byusing masking

reagentbyEDT Atitration.Determinationof Ni?* (back titration).
DeterminationofCa?*(bysubstitutionmethod).
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E. GravimetricAnalysisDetermination

of Ba?* as its

chromate.Estimationofleadasitsleadmol

ybdate.

Estimation of chromium (111) as its lead
chromate.EstimationofCu?*usingAmmonium/Sodiumthiocya
nate.

Text and Reference books:

S.No. | Name/Title Author Publisher

1 Vogel's quantitative Mendham,Denny Pearson

analysis6 Edn Education
2002

SynthesisandTechniqueinin | G.S.Girlomi; R.J.Angleci 3rdedn.;UniversityScie
organicchemistry nceBooks.

Advanced AyodhaSingh CampusBooks2002
Practical
InorganicChemistry
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Semester |
Course Code CHM567

Course Title Organic Chemistry Practical-1

Type of course Practical(Major)

LTP 0:0:4

Credits 2

Course prerequisite | B.Sc. with Chemistry as main subject

Course Objective Tolearnthebasicorganicpreparationsandorganicreagentslikereducingagentsandoxidi

zing agents.

Course Outcomes | The students will be able to:

1. Adopt safe laboratory practices by handling laboratory
glassware,equipmentand chemicals.

2. Understand the basic nature of reagents like reducing agents
andoxidizingagents.

3. Apply&proposestartingmaterials, functionalgroups,mechanism,andtypic
alreaction conditions.

List of Experiments
Synthesis:  Synthesis, purification and identification of organic compounds

byrecrystallization/functionalgroupidentification:

Oxidation: Adipic acidfromcyclohexanol

Aldolcondensation: Dibenzalacetone frombenzaldehyde
Sandmeyerreaction:p-Chlorotoluenefromp-toluidine

Cannizzaroreaction: Benzyl alcoholand benzoic acidfrombenzaldehyde
Aromaticelectrophilicsubstitutions:p-nitroanilinefromaniline
Aromaticelectrophilicsubstitutions:Picricacidfromphenol
BeckmannRearrangement:Benzanilide [1BenzophenoneoximelIBenzaldehyde
Reduction:Benzhydrolfrombenzophenone [NaBH4reduction]

Esterification: Methyl benzoatefrombenzoicacid
CarbohydrateModification:Osazonederivativefromcarbohydrates
Haloformreaction: lodoformsynthesis fromacetone/ ethylalcohol
Sublimation:Synthesis/purificationofPhthalicanhydridefromPhthalic acid
Preparationofp-lodonitrobenzenefromp-nitroaniline.
Preparationofbenzylalcoholandbenzoicacid(Cannizzaro’sreaction).
PreparationofDibenzalacetonefrombenzaldehyde(Claisen-Schmidt reaction).
PreparationofAcetanilide,bromoacetanilide,bromoaniline.
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Text and Reference Books:

S.No. | Name/Title Author Publisher
1 Experimental Harwood, L.M., 1stedition,
Organic Moody,C.J. BlackwellScientificPublishers,198

Chemistry, 9.
Text Book of Vogel,A.l. ELBS,1Vthedition,Longma
PracticalOrganicChe nGroupLtd.,1978.

mistry
PracticalOrganicChemistry | .Mann,F.G.;Saunders,B.C. | 4thedition,New
Impression,OrientLongmanPvt. Lt
d., 1975
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SEMESTER-II
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Semester I

Course Code CHM552

Course Title Pericyclic reactions & Photochemistry

Type of course Minor

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject

prerequisite

Course Togive theknowledge ofPericyclicreactions,& photochemicalreactions.

Objective

Course Thestudentswill beable to:

Outcomes 1. Understand the Basic principles of photochemical
reactions,photochemistryofcarbonylcompoundsatdifferentcondit
ions..

. AnalyzecorrelationdiagramsmethodandPerturbationofmolecularorb
ital(PMQ) approach.

. Apply Mechanistic andstereochemical aspects ofthermally
orphotochemicallydrivenpericyclic reactions.

Syllabus
Unit-1

Pericyclic Reactions: Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-
butadiene,1,3,5-hexatriene, allyl system, classification of pericyclic reactions FMO approach.

Woodward-Hoffmann correlation diagrams method and Perturbation of molecular orbital (PMO)

approachfortheexplanationofpericyclicreactionsunderthermalandphoto-chemicalconditions.

Electrocyclicreactions—
controtatoryanddisrotatorymotions,4n,4n+2 allylsystemssecondaryeffects. Electrocyclic reactions
of 4n, 4n+2 systems thermally and photochemically, Stereochemistry of electrocyclic reactions

with examples

Cycloadditions reactions — antrafacial and suprafacial additions, notation of cylcoadditions
(4n)and (4n+2) systems with a greater emphasis on (2+2) and (4+2) cycloaddition-
stereochemicaleffects and effects of substituents on the rates of cycloadditions, 1,3-dipolar

cyclo-additions andcheleotropicreactions.
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Unit-11
SigmatropicRearrangements:suprafacialandantrafacialshifts[1,2]-sigmatropicshiftsinvolving
carbon moieties retention and invertion of configuration, (3,3) and (55) sigma-
tropicrearrangements,ClaisenandCoperearrangements,fluxionaltautomerism,aza-
coperearrangements, introductionstoEnereactions,simpleproblemsonPericyclicreactions.Elecrocy
clicrearrangement of cyclobutenes and1,3 cyclohexadienes.

Unit-111

Photochemistry: Basic Principles of Photochemical Reactions: Photochemical laws — Franck-
Condon principle, Interaction of electromagnetic radiation with matter, types of excitations,
fateof excited molecule, transfer of excitation energy, radiative lifetimes, quantum vyields,
guenchingratesand mechanisms,actinometry.
DeterminationofReactionMechanism:Classification,rateconstantsandlifetimesofreactive
energystates—determination of rateconstants of reactions.Effectof light intensity onthe rate of
photochemical reactions. Types of photochemical reactions — photodissociation, gas-
phasephotolysis.

PhotochemistryofAlkenes: Intramolecularreactionsoftheolefinicbond—
geometricalisomerism,cyclizationreactions, rearrangement of 1,4- and1, - dinenes.
PhotochemistryofAromaticCompounds: Isomerisations, additionsandsubstitutions.

Unit-1vV

Photochemistry of Carbonyl Compounds: Intramolecular reactions of carbonyl compounds —
saturated,cyclicandacyclic,3,y-unsaturatedanda., 3-
unsaturatedcompounds,Cyclohexadienones.Intermolecularcycloadditionreactions—
dimerisationsandoxetaneformation.
MiscellaneousPhotochemicalReactions:Photo-Friesreactionsofanilides.Photo-
Friesrearrangement.Bartonreaction.Photochemicalformationofsmog.Photodegradationofpolymers
.Photochemistry of vision.

Text and Reference books:

S.No. | Name/Title Author Publisher

Molecular reactions and | ChapmanandDepuy Pearson  Education,

Molecular Reactions C.H. DePuyand O. Prentice-Hall

andPhotochemistry L.Chapman

Organicreactionmechanism,3"ed. V.K. Ahluwalia Narosa
publishinghouse,N
ew Dehli

Photochemistry & Pericyclic Reactions, | Jagdamba Singh & New Academic Science
3" Edition Jaya Singh Ltd



https://www.google.co.in/url?sa=t&rct=j&q&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjKl4XL-5PQAhXEso8KHehiASkQFggmMAE&url=https%3A%2F%2Fbooks.google.com%2Fbooks%2Fabout%2FMolecular_reactions_and_photochemistry.html%3Fid%3DyAgpAQAAMAAJ&usg=AFQjCNHSgwmGQcVE_-Oy4SNzASWuK2oFfA&sig2=bSX-1F22wl8b-DdQwNNfDg
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Semester

Course Code

CHM554

Course Title

Quantum Chemistry

Type of course

Major

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc.with Chemistryasoneof themain Subject

Course
Objective

ToacquireknowledgeoftheQuantumtheory&quantumchemicaldescriptionof
chemicalbonding,reactivityandtheirapplicationsinmolecularspectroscopyandinorga
nicchemistry.

Course

Thestudentswill beable to:

Outcomes 1. Acquire Knowledge about Electronic energy states and
differentoperatorsfor molecules.

2. UnderstandQuantumchemicaldescriptionofangularmomentum.

3. UseQuantumchemicaldescriptionofchemicalbonding,reactivityandtheir
applications inmolecular spectroscopyin organicchemistry.

Syllabus

Unit-1

Quantum Theory: Introduction and Principles:Particle Nature of Radiation: The Originof
Quantum Theory, Black body radiations, Planck’s Quantum Hypothesis, Planck’s radiationlaw,
photoelectric  effect:  Failure of Classical Physics, Einstein’s = Theory—Photons
StoppingPotential, ComptonEffect: Compton’sExplantation, Experimental Arrangement,FailureofC
lassical Physics, Bohr’s Theory and its limitation: Energy of the Electron in the nth Bohr
Orbit,Frequency and Wavelength of the Radiation in the Transition n2 to nl,Explanation of
theHydrogen Spectrum, Rydberg relation for explaining atomic spectrum of hydrogen.
Hydrogeniclons,Correction for Finite NuclearMass,Limitationsof theBohr Model,
De-Brogliehypothesis,OtherUsefulExpressionsfortheDeBroglieWavelength, TheNeedfora Wave
Function, Born’sInterpretation oftheWave Function

Unit-11
Heisenberg’suncertaintyprinciple,RepresentationofaParticlebyaWavePacket, WavePackets in

Three Dimensions, Heisenberg’s Principle, Energy-Time
UncertaintyRelation,GeneralStatementof theUncertaintyPrinciple,
TheGroundStateEnergyandtheRadiusoftheHydrogenAtom,NonexistenceofElectronsinsidetheNuc
leussolutionofclassicalwave equation by separation of variables method

Uncertainty

Operators and observations, normal and orthogonal functions, Hermitian and unitary
operators,introductiontodifferentiationandintegration,Eigenvalueequation.Hamiltonianoperator,in
terpretationof wave function, postulates of quantummechanics.

Unit-111




PG047 M.SC. (Hons.) Chemistry (2 Year as Per NEP) 2025 Onwards

AngularMomentum:Commutativelaws,needofpolarcoordinates,transformationofCartesian
coordinate into polar coordinate, angular momentum of one particle system, orbitalangular
momentum, the ladder operator method for angular momentum, spin angular momentumand
theirrelations

Applications of Quantum Postulates: Solution of particle in one and three dimensional
box,degeneracy,thelinearharmonicoscillator,rigidrotators,quantizationofvibrationalandrotationale
nergy levels,hydrogen and hydrogenlike atoms.

TheApproximateMethods: Needforapproximationmethods,PerturbationandVariationmethodsan
d their application to Heliumatom.

Unit-1v

General Orbital Theory of Conjugated Systems: Chemical bonding: Molecular orbital
theory,term symbol of molecularorbital theory, valance bond theory, hybridization, calculation
ofcoefficient of AO’S used in hybridization,linear combination of atomic orbital, overlap
integral,coulomb’s integral, bond order, charge density calculations for ethylene, allyl system,
butadienesystem, cyclo butadiene cyclo propenyl system. Huckel’s rule for molecular orbital
theory ofconjugatedsystem.

Textand Reference books:

S.No. | Name/Title
1 PhysicalChemistry,AMolecularA
pproach

Author
MacQuarrieandSimon

Publisher
University

Science
Books, 1997
PrenticeHall

IraN. Levine

QuantumChemistry

PhysicalChemistry

P.W.Atkins

ELBS,Oxford, 1997.

QuantumChemistry

H. Eyring, Kimball

andWalter

Nabu Press
(September12,2011)
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Semester

Course Code

CHMS556

Course Title

Spectroscopy (Techniques for Structural elucidation of Organic & Inorganic
Compounds)

Type of course

Major

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc.withChemistryasmainsubject

Course
Objective

TogetfamiliarizedwithvariousspectroscopictechniquessuchasUV,IR,NMRandMasss
pectroscopyandillustratetheirapplicationforstructuralelucidationof
organicmolecules.

Course

Thestudentswill beable to:

Outcomes 1. AcquireCoherentandadvancedknowledgeoftheprinciplesandtec
hniquesin spectroscopy.

2. Understandelectronic,Vibrational,protonNMR&13CNMRandmassspe
ctrometry methods of analysis.

. Applyspectroscopicmethods(UV,IR,1H-NMR,13C-
NMR&massspectrometry)in organic structureelucidation.

Syllabus
UNIT-I

General Introduction to spectroscopy: Nature of radiation, energies corresponding to various

kind of radiation, energies for atomic and molecular transitions,
Experimentaltechniques, intensitiesofspectrallines,Selectionrulesandtransitionmoments,Linewidth
s, Broadening.
Electronic Spectroscopy/ UltravioletandVisibleSpectroscopy: Electronic transition, energy of
electronic ~ transition,  selection  rules, the  Franck-Condon  principle.  Beer-
Lambertlaw, Factorsaffectingelectronictransitions:effectofsolvent,Stericeffectinbiphenyls. Ultravi
olet bands for carbonyl compounds, unsaturated carbonyl compounds, dienes,conjugated
polyenes. Woodward- Fieser-rules for conjugated dienes and carbonyl compounds
&Benzanoidsystems, Ultraviolet spectra ofaromatic and heterocyclic compounds.
Microwave Spectroscopy: Classification of molecules, rigid rotor model, effect of isotopic substitution
on the transition frequencies, intensities of spectral lines, non-rigid rotor, Stark effect, applications.

UNIT-II

InfraredSpectroscopy: Introduction, Theory of IR absorption, types of vibrations, observed
number of modes of vibrations, DispersionIRspectrometerandFTIRspectrometer:Instrumentation
and sample handling. Characteristic vibrational frequencies of organic compounds: Alkanes,
alkenes,alkynes,aromaticcompounds,mononuclearandpolynucleararomaticcompounds,alcohols,et
hers, phenols and amines, carbonyl compounds.

IR spectroscopy of inorganic compounds:. Review of harmonic oscillator, Selection rules,
anharmonicity, Morse potential energy diagram, P, Q, R branches, vibrations of polyatomic
molecules. Factor affecting vibrational frequency: Effect of hydrogen bonding and solvent effect,
electrical effects, resonance, Inductive effects, Ring strain),overtones, combination bands and
Fermi resonance. Application of IR to the following: Distinction between: lonic and coordinate
anions such as NO3, SO4 and SCN  b) Distinction between : Lattice and coordinated water.
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Raman Spectroscopy - Classical and quantum theories of Raman Effect, selection rules, mutual
exclusion principle, resonance Raman Spectroscopy, surface enhanced Raman spectroscopy,
coherent anti stokes Raman spectroscopy.

UNIT-1

Nuclear Magnetic Resonance Spectroscopy, *H proton: Historical introduction to magnetic
resonances, chemical shift, mechanism of electron shielding, measurement techniques(CW and
FT methods). Solvent used, reference standards. Simple applications
ofchemicalshift,ringcurrentsandaromaticity,anisotropyshifts, factors affecting chemicalshifts.
Spin-spincoupling,couplingconstants,Karplusrelationship,interpretation ofspectra.
Chemicalshiftvaluesandcorrelationfor protonsbondedtocarbon andothernucleiof various organic
compounds.

FirstandsecondorderspectraAz, AB,AX,AB2,AX2,A2B2,A2X2,ABXandABCspinsystems.
Longrangecoupling,DecouplingTechniques,doubleresonance, Effectofdeuteration, fluxionalmolec
ules,Lanthanide shift reagents

CNMR :Introduction,, ** CNMRspectra,their interpretationand applications

Basic concepts of NMR of inorganic spin active nuclei:3'P, °F, #Si, 1B, 1°B, 'Se &*°Pt, 119
Sn and NMR spectra of paramagnetic complexes. NMR study in Fluxional organometallic
compounds.

UNIT-IV

ESR: Basic Principle,Hyperfine coupling, spin polarization for atoms and transition metal ions,
spin orbit coupling and significance of g-tensors, application of ESR.
MassSpectrometry:Introduction, ion production - EI, Cl, FD and FAB, factors
affectingfragmentation, ion analysis, ion abundance, molecular ion peak, metastable
peak,McLaffertyrearrangement.Nitrogenrule.Massspectralfragmentationoforganiccompounds,co

mmonfunctional groups, Examples of mass spectral fragmentationoforganic compounds with
respect to their structure determination

ThecombinedapplicationofUV, IR,
Raman,NMRandmassspectrainsolvingadvancedspectroscopicproblems.

Text and Reference Books:

S.No. | Name/Title Author Publisher
Instrumental Methods of | G.W.Ewing, McGrawHill Pub, 1975.
Chemical Analysis

Spectrometric Identification of Robert TtheditionJohnWiley
OrganicCompounds Silverstein

OrganicSpectroscopy. W.Kemp Macmillan; 2nd edition(1987);

OrganicSpectroscopy:PrinciplesandApplic| JagMohan Himalaya Publishing House,Bombay,1992.
ations

Applicationsofabsorptionspectroscopyof | Dyer,J.R. PhiLearning.
organiccompounds.(1965).

Spectroscopy of organic | Kalsi,P. S. NewAgelnternational.
compounds.(2007).



https://books.google.co.in/books?id=fA08Uy5DR0QC&pg=PA339&lpg=PA339&dq=name%2Bof%2Bpublisher%2Bof%2BD.H.%2BWilliams%2Band%2BI.%2BFleming.%2BSpectroscopic%2BMethods%2Bin%2BOrganic%2BChemistry.&source=bl&ots=JSYZc2zvRW&sig=1vKIKtXajjblqiXpxCB8lPLtGbc&hl=en&sa=X&ved=0ahUKEwiD3dzx55PQAhWKP48KHVVyBPMQ6AEIMzAG
https://books.google.co.in/books?id=fA08Uy5DR0QC&pg=PA339&lpg=PA339&dq=name%2Bof%2Bpublisher%2Bof%2BD.H.%2BWilliams%2Band%2BI.%2BFleming.%2BSpectroscopic%2BMethods%2Bin%2BOrganic%2BChemistry.&source=bl&ots=JSYZc2zvRW&sig=1vKIKtXajjblqiXpxCB8lPLtGbc&hl=en&sa=X&ved=0ahUKEwiD3dzx55PQAhWKP48KHVVyBPMQ6AEIMzAG
https://books.google.co.in/books?id=fA08Uy5DR0QC&pg=PA339&lpg=PA339&dq=name%2Bof%2Bpublisher%2Bof%2BD.H.%2BWilliams%2Band%2BI.%2BFleming.%2BSpectroscopic%2BMethods%2Bin%2BOrganic%2BChemistry.&source=bl&ots=JSYZc2zvRW&sig=1vKIKtXajjblqiXpxCB8lPLtGbc&hl=en&sa=X&ved=0ahUKEwiD3dzx55PQAhWKP48KHVVyBPMQ6AEIMzAG
https://www.google.co.in/search?rlz=1C1VFKB_enIN609&biw=1366&bih=662&tbm=bks&q=inauthor%3A%22Jag%2BMohan%22&sa=X&ved=0ahUKEwiD3dzx55PQAhWKP48KHVVyBPMQ9AgINDAG
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Semester I

CourseCode CHM558

CourseTitle CoordinationChemistry
Typeof course Minor

LTP 4:0:0

Credits 4

Courseprer B.Sc.withChemistryasmainsubject
equisite
CourseO Themaingoalofthissubjectistostudythecoordinationcomplexes,reactionsandtheir
bjective applications.

CourseOutcomes | Thestudentswill beable to:

1. UnderstandFormation,reactionmechanismofcoordinationcomplexes,theirKin
eticand thermal stability, and determinations.

2. Stability of coordination complexes.

3. Able to interpret the electronic and magnetic properties of
coordinationcompounds.

Syllabus

UNIT- ICoordinationChemistryand bonding
Nomenclature,isomerismandmethodsofpreparationofcoordinationcomplexes-
typesofligands.Bonding:Valencebondtheory-Crystalfieldtheory—
Crystalfieldeffectsintetrahedral,octahedral and square planar symmetries. Crystal field
stabilization energy - weak and strong fields-spectrochemical series. Molecular orbital theory:
based on group theoretical approach. M.O. diagram ofOh. Td & square planar symmetries
involving pi bonding- experimental evidence for the presence of
pibonding.Magneticbehaviourofthetransitionmetalionsincrystalfieldandmolecularorbitaltheories.
Unit-11

ElectronicSpectra andMagnetic Propertiesof TransitionMetal Complexes-I

Term symbols for d configuration. calculations of Dq, B and  parameters, Characteristics of d-
dtransition--
selectionrulesrulesforelectronicspectra.\Weakandstrongfieldlimits.Spectroscopicgroundstates,corr
elation,Orgel diagram andTanabe—Suganoenergyleveldiagrams. Spectrochemical series, Jahn-
Teller tetrahedral distortion and spin orbit couplings.Nephelauxeticeffect-charge transferspectra.
Luminescence spectra.

Magnetic moments based on crystal field ground term, Perturbation Theory and its
application,Spin orbit coupling operator for magnetic susceptibility and magnetic moment of T
terms and  A,Eterms,Anomalous  magneticmoments, = magneticexchangecouplingand
spincrossover

UNIT- 111

ReactionMechanismsofTransition MetalComplexes

Introduction, potential energy diagram and reactivity of metal complexes, ligand
substitutionreactions, labile and inert metal complexes, acid hydrolysis, factors affecting acid
hydrolysis,base hydrolysis, conjugate base mechanism, anation reaction, ligand displacement
reactions inoctahedral and square planar complexes, Trans effect, mechanism of the substitution
reactionreactions without metal ligand bond cleavage, Electron transfer reactions: sphereprocess.
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Stepwiseandoverallformationconstantandtheirinteraction,trendsinstepwiseconstants,Factors
affecting the stability of metal complexes with reference to the nature of metal ion
andligand,chelate effect andits thermodynamic origin.

Unit-1v
MetalllComplexes:Metalcarbonyls,structureandbonding,vibrationalspectraofmetalcarbonylsforb
ondingandstructureelucidation,importantreactionofmetalcarbonyls.Preparation, bonding structure
and important reactions of transition metal nitrosyl, Complexes ofunsaturatedhydrocarbons-
alkenes, allyland pentadienylcomplexes.
Arenecomplexes-
complexesofbiochemicalimportance:Cytochromes, Haemoglobin,Myoglobin,Cyanocobalamine,
Chlorophyll- structureand functions.
Textand Reference books:

S.No.

Name/Title

Author

Publisher

1

Inorganic Chemistry- Principles
ofStructureandReactivity
(IVEdition).

Huheey,J.E. Keitler,
E.A.,&Keitler,R.L.(20
12).

Singapore:
PearsonEducation.

BasiclnorganicChemistry (I11Edition).

Cotton, F. A.,
Wilkinson,G.,&Paul.L
. (2007).

New York: John
Wiley& Sons.

InorganicChemistry

D.F.Shriver,P.W.Atki
ns
and

C.H.Langford,

Oxford,2nd. edn. 1994.

and Transition
MetalComplexes

Magnetism

F.E.MabbsandD.J.Ma
chin

(Chapman and
Hall)Lond
on(1973).

IntroductiontoMagnetochemistry

A.Earnshaw

AcademicPress,(1968)

Co-ordinationChemistry.(IstEdition)

Sarn, K. (2005).

New Delhi:
RajatPublication
S

Introduction  to
InorganicChemistry

An

K.F.Purcell

J.C.Kotz

Saunders1990,Chapter
14,

OrganotransitionMetalChemistry

AnthonyF.Hill

RoyalSocietyofChemist
ry, Tutorial ChemistryTe
xt,2002.

Chapters 1to7.

Comprehensive
Coordination
Chemistry

Vol.1.GWilkinson(Ed)

Wiley,NewYork,1967

InorganicChemistry,

GaryL.Miessler,Paul
J.FischerandDonaldA.
Tarr, (2013).

Pearson
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Semester 1

Course Code CHM560

Course Title Organometallics Chemistry and MetalClusters

Type of | Major (DSE)
Course

LTP 4:0:0

Credits 4

Course B.Sc.with Chemistryasoneof themain Subject.
prerequisite

Course Themaingoalofthisbranchistostudythe organometallics,n-
Objective acidligands,InorganicRings,ChainsandMetalClusterwhichcontainingatleastonebon
d

betweenametalandcarbon

Course Thestudentswill beable to:

Outcomes 1. Explainbasicproperties,formation,reactionmechanismoforganometalliccomp
ound.

2. Understandsynthesis,properties,bondingandstructuresoforganometalliccomp
ound.

3. Understandtheprinciplesbehindtheformationofmetalclustercompounds,stabil
ityandapplicationoflnorganicRings,Chainsandcages.

Syllabus

Unit-1

Basic Organometallic Chemistry: Common notation used in organometallic chemistry- Metal-
ligand interactions; The basis of 18e- Rule, 16-electron rules , Exceptions to eighteen
electronrule,isolobal analogy. Basicprinciples of ligand-fieldtheory; molecular orbitaltheory
Organic-transition metal chemistry: complexes with m-acceptor and o-donor ligands, =-
acidligands:m-acceptorcharacter ofCO,02, N2,NO,PH3moleculesinterms ofMOELdiagram,

Unit-11

Organometallics: Methods of preparation in perspective-organo lithium compounds:
structureandbonding&reactionofcarbolithiaticorganometallics,Preparationandstructureoforganoal
uminiumcompounds, Technicalapplications oftris(alkyl) aluminiumcompounds.
Molecularorbitaldescription ofligandsto transitionmetals.
DescriptionofbondingoftwoelectronligandstoTransitionMetals.PreparationofolefinTransition
Metal Complexes, olefenic and acetylenic complexes, 2 — ligands: Allylic and 4w —complexes
of cyclopentadiene. Synthesis and structure. 4m—ligands: Butadiene, cyclobutadiene,2n—
complexesofcyclopentadiene,pentadiene,cyclicdienes,cyclopentadienyls,Molecularorbitalpicture
of bonding in ferrocene.

Unit-111
OrganometalliccompoundsinHomogeneoushydrogenationofunsaturatedcompounds,dihydrocataly
sis,monohydridocompounds,selectedapplicationofdinydrideoliphinichydrogenation catalyst,
Wilkinsons catalyst. water gas shift reaction, acetic acid synthesis
bycarbonyls,coordinativeunsaturation,acid-basebehaviorreaction,migrationofatomsorgroups
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frommetaltoligand, Insertionreaction,reactionsofcoordinatedligands,catalyticreactionsofalkenes—
Isomerisationofalkenes,hydroformylationandHydrosilationofunsaturatedcompounds, aldehydes

and ketones, Ziegler-Natta polymerization of ethylene and propylene

Synthetic application of transition metal carbonyl compound: Synthesis and important
reaction of metal carbonyls, coupling reaction, carbonylation by neutral metal carbonyls,

carbonylation by anionic metal complexes, carbonylation by metal acyl complexes,
decarbonylation of aldehydes and acid chlorides.

Unit-1V
InorganicRings,Cages andMetal Cluster: Inorganic cages

Rings:Synthesis and application of Borazines, Phosphazenes and other heterocyclic
inorganicring,homocyclic inorganic systems.

Cage : cages of P and S, oxides & sulphides, metal carbonyl and halide clusters,
compoundswith metal-metal multiple bonds,boron cage compounds, boranes, carboranes and
metallocenecarboranes,—synthesisand structure,.

Metalcluster: metal-metalbond,binuclearcompounds,trinuclearclusture,fluxionalmolecules.

Text and Reference Books:

S.No. | Name/Title Author Publisher

1 Organometallics: A C.Elschenbroichand 2ndEd.,VCH1992.
Conciselntrodu | A.Salzer,

ction
Inorganic Chemistry Principles of | J.E.Huheey Harperinterscience
StructureandReactivity
Wilkinson, Advanced F.A.CottonandG.Wilki | EA.V&VI.WileylInter-
InorganicChemistry nson science.

InorganicChemistry G.L.Miessler,D.A.Tar | 3rdedition,PearsonEdu
r cation
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Semester I
Course Code CHM562
Course Title Environmental Chemistry
Type of course | Major (DSE)
LTP 4:0:0
Credits 4
Course B.Sc.withChemistryasmainsubject
prerequisite
Course Toacquiretheknowledgeofdifferentchemicalphenomenaasappliedtoenvironmentalin
Objective terfaces,policiesasguidelinesemanatingfromthesephenomena
andwater/wastewatertreatmenttechniques.
Course Thestudentswill beable to:
Outcomes 1. ComprehendBasicchemicalprocessesintheairwaterandsoilenvir
onment
2. Understand&Proposepoliciesasguidelinesregardingdifferentenvi
ronmentalinterfaces.
3. Applydifferentchemicalphenomenaasappliedtoenvironmentalinte
rfaces.

Unit-I
Environment: Introduction. Composition of atmosphere, Biogeochemical cycles of C, N, P,
SandO. Bio-distributionof elements.

Water pollution: Aquatic pollution - inorganic, organic, pesticide, agricultural, industrial
andsewage,detergents,oilspillsandoilpollutants.Waterqualityparameters,Chemicalcompositionof
waterbodies-lakes,streams,riversandwetlands, Types,sourcesandclassification of water pollutants,
Industrial water pollution, constituents of aquatic Environment,oxygen contents of water and
aquatic life, oxygen electrode, and its use. Water quality standards,Analysis of water pollutants:
Water analysis: Color, odour, conductivity, TDS, pH,
acidity,alkalinity,chloride,residualchlorine,hardness,tracemetalanalysis,elementalanalysis,ammon
ia, nitrite, nitrate, fluoride, sulphide, phosphate, phenols, surfactants, BOD, COD, DO,TOC,
Purification and treatment of water. non-dispersive IR spectroscopy, anode stripping,
ICP,AES,Chromatography, ion-selective electrodes,neutron activation analysis.

Unit-11
Water treatment Technologies: Chemical and Physical Methods of wastewater treatment
withemphasisonsedimentation,coagulation,adsorption,watersoftening,defluoridationandionexcha
nge  process, Activated sludge  process, trickling filter ~and  Membrane
bioreactorprocessdescription,design and application.
ChemistryofSoil:Physio-
chemicalcompositionofsoil,humus,inorganicandorganiccomponentsofsoil,microandmacronutrient
s,acid-baseandionexchangereactionsinsoils,cation exchange capacity (CEC),
ion exchange (physiosorption), ligand
exchange(chemisorption), complexations, chelation; precipitation / dissolution reactions
in soil
solution,Wastesandpollutantsinsoil, treatmentandrecyclingsoilanalysis,Pesticide,residueanalysisso
ilpollution,SourcesofpesticidesresidueintheEnvironment,pesticidesdegradationby
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natural forces, effect of pesticide residue on life, Analytical techniques (HPLC, GC-MS)
forpesticidesresidueanalysis
Unit-111

AirPollution:Chemicalcompositionofatmosphere-particles,ionsandradicalsandtheirformation,
Sources and sinks of gases pollutants, classification & effects of air pollutants, Airpollution
problems in India, pollution problems in industrial area, Global air pollution problems,smog,
green house effect, global warming, acid rain, ozone depletion, Photochemical reactions
intheatmospherePhotochemicalsmogandtheirconsequencesonEnvironment.Majorairpollutiondisa
sters.

Analytical methods for measuring air pollutants. Continuous monitoring Ozone
Chemistryand Montreal Protocol, Kyoto Protocol, Persistant Organic Pollutants (POP) and
StockholmConvention.

Unit-1v

Sources of Natural and Artificial Radiations: Radioactive pollution, disposal of
radioactivewaste.Dosimetry,typesof  dosimeters, radioactive substances,applications and
handlingofisotopesandother radionuclides in environment.
BiochemicalandToxicologicalaspectsofarsenic,cadmium,lead, mercury,estimationoforganomercur
ials, carbon monoxide, O3, PAN, MIC and other carcinogens. Effects on life andEnvironment.

Environmental ~ Toxicology:  Chemical solutions to  environmental  problems,

biodegradability,principlesofdecomposition, betterindustrial processes,

WaterConservationandmanagementtechniques;Rainwaterharvesting;Watershedmanagement;Eutr
ophication;Restoration ofLakes, transboundaryriver watersharing

Waste Management: Biomass waste management, biomedical waste management and
chemicalwaste management, design and construction of waste management site. Regulations for
wastemanagement.

Text and Reference books:

S.No.

Name/Title

Author

Publisher

1

EnvironmentalChemistry

S.E. Manahan

LewisPublishers

EnvironmentalChemistry

Sharma& Kaur

KrishnaPublishers

EnvironmentalChemistry

A K. De

WileyEastern

EnvironmentalPollutionAnalysis

S.M.Khopkar

WileyEastern

StandardMethodof ChemicalAnalysis

F.J.Welcher

Vol. 11,
VanNostran
dReinholdCo

EnvironmentalToxicology

Ed.J. Rose

Gordon and Breach
SciencePublication

Elemental Analysis of

AirborneParticles

Ed. S.
Landsbergerand
M. Creatchman

Gordon and
BreachScien
cePublication

EnvironmentalChemistry

C. Baird, W.
H.Freema

WileyEastern
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Semester I

Course Code CHM564

Course Title Bio-InorganicChemistry

Typeof course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject

prerequisite

Course MainaimtoStudytheroleofmetals,enzymes,photosystemsinbiology. Toprovideknowl

Objective edgeofstructure,function,andphysicochemicalpropertiesof

biomolecules.

Course Outcomes| Thestudentswill beable to:

1. GainCoherentandadvancedknowledgeofvarioustypesofmetals,enzymes,p
hotosystems in biology.

2. Acquaintknowledgeabouttheroleofelectron TransferinBiology.

3. Analyse structure, function, and physicochemical properties
ofbiomolecules.

Unit-1

RoleofMetalionsinBiologicalSystems: ~ Functions of metal ions in  biological
systems. Transportofions through cell membrane-Na+/K+ Pump.

Natural oxygen carriers: Structure and function of Hemoglobin, Myoglobin, Hemerythrin

&Hemocyanin. Mechanism of dioxygen binding with heme proteins. oxygen Transport in
humanbody (-perutz mechanism), Nature of lron-dioxygen linkage in Hemoglobin, Model
system -ModelSyntheticcomplexesoflronandCobaltasOxygencarrier,Non-
hemeproteins(Hemerythrin& Hemocyanin).

Synthetic oxygen carriers: Oxygen molecule and its reduction products, model compounds
foroxygen carrier (Vaska’s Iridium cjomplex, cobalt complexes with dimethyl glyoxime and

Schiffbase ligands).

Unit-11

Metalloporphyrin: Porphyrins and their salient features, characteristic absorption spectrum
ofporphyrins,chlorophyll(structureanditsroleinphotosynthesis).Otheriron-
porphyrinbiomolecules,peroxidases andcatalases, cytochromes,cytochrome P450enzymes

Metallothionein:Ferredoxins,carboxypeptidase,carbonicanhydrase,bluecopperproteins,superoxide
dismutase,
Structureandfunction,inhibitionandpoisoningvitaminB12andB12coenzymesmetallothionein,Cyan
ide poisoning and itsremedy.

Unit-111

Photosynthetic Pigments: Complexes of Porphyrin. Redox mechanism in Photosystems (PS-
landPS-I1), Cleavage of Water in PS-I1.

BiologicalNitrogenFixation:  Enzymatic  reduction of Nitrogen to Ammonia -
NitrogenaseStructure and mechanism. Molybdenum Nitrogenase - Spectroscopic and other
studies. ModelSystemsfor Nitrogenase.
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Electron Transfer in Biology: Structure and Function of Metallic Proteins in Electron
TransportProcess,

Metal Storage, Transport and Biomineralisation : Metal Storage and Transport Structure
andFunctionofFerritin, Trans ferritin and Siderophores.Biomineralisation.

Unit-1v

Calcium in Biology: Biochemistry of calcium as hormonal messenger, muscle contraction
bloodclotting, neurotransmitter, metals in the regulation of biochemical events. Role of Calcium
inlivingsystems. TransportandregulationofCalcium-
pathwaysandmechanism,CalciumChannelsandpumps.Calciumbindingproteins-
Intracellular,MediatedmembraneandExtracellular.

Metal - Nuclic Acid Interactions: Metal ions and Nucleic Acids Interactions (binding) -
Types& suitable examples. Metal complexes for therapeutic uses (cisplatin, carboplatin, non
platinummetalcomplexes).MetalDeficiencyanddisease. ToxiceffectsofMetals. Metalsusedfordiagn
osis.Metals used inChemotherapy with particular referenceto Anticancer drugs.

Text and Reference books:
S.No. | Name/Title Author Publisher
1 Principles of S.J.LippardandJ. University
BioinorganicChemist | M.Berg, Science
ry, Books (1994)
BioinorganicChemistry Bertini,H.B.Grey, VivaBooksPvt.Ltd.,N
S.J.LippardandJ.S.Val | ewDelhi(1998
entine
Biological Inorganic HarryB.Gray,Edward | University
Chemistry:Structureand | |.Stiefeletal., Science
Reactivity Books.
BiologicallnorganicChemistry: Anintro| RobertCrichton .Elsevier
duction Science
(2008)
BioinorganicChemistry:lnorganicEle | W. Kaim and Wiley, New
mentsintheChemistryofLife, Anintrod B.Schwederski York(1995)
uction and Guide
InorganicChemistryofBiologicalProces| M.N. Hughes JohnWiley&Sons,New
ses,2nd Ed. York (1981),
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Multidisciplinary Course

Semester

Course Code

MATS528

Course Title

Mathematics for Chemists (for B.Sc. Medical students)

Type of course

MDC

LTP

3:0:0

Credits

3

Course
prerequisite

B.Sc.with Chemistryasoneof themain Subject

Course
Objective

Tolearnbasicconceptofchemistrynumericallikeorderofreaction, method of partial
fractions, area under a curveetc.

Course
Outcomes

Thestudentswill beable to:
1. Understandbasicnumericalmethodslike orderofreaction,method
ofpartialfractions
2. Analyze&interprettheareaunderacurve usinglntegralCalculus.

3. Applysolutionoflinearequations byusingDeterminantsandMatrices.

Unit-1

Trigonometry: Definition of sin, cos, tan, cot, sec, cosec functions with the help of unit
circle,values of sin x cos x cos x for x = 0, n/6, n/3, n/2. Meaning of a trignometrical identity.
Thefollowingidentities(noneedofderivationandproof.However,applicationhastobeemphasized).
Cos2 x+sin2 x = 1,Sin (x=2 )-Sin2 x/% sin x, Cos (x-2 )Cos X, Cos(-X = cos X; sin(-x) = sin
xSin(-x) = sin X ; cos (-X) = --cos X,Sin( +x)=---xinx;( +X) = --c0 X, Sin2X = 2 sinx €0s X
Cos2x=2sinxcosx,Cos2x=2Icosx-1, Tan(x)=--sinx;cosx, Tan(x)=--tanx;tan(x/2—x

= cot x), Tan ( -x) =-tanx, Tan 2x = 2 tan x/(1-tan2 x)

Unit-11

Determinants and Matrices: Definition and expansion properties of determinants, product
oftwo determinants of 3 order. Introduction to various terms Matrix, row, column, diagonal
unit.Sub, square, equal matrices, null, symmetricular, order of, character of, transpose of, adjoint
of,inverseof matrices. Addition multiplication,Multiplicationof matrices.

Unit-111

Differential Calculus Differentiation of standard functions, theorems relating to the
derivativeof the sum, difference, product and quotient of functions, derivative of trigonometric
functions,inverse trigonometric functions, logarithmic functions and exponential functions,
differentiationofimplicit functions,logarithmic differentiation.

Unit-1V

Integral Calculus :

Integration as an inverse of differentiation summation, area under a
curve,indefiniteintegralsofstandardforms, methodofsubstitution,methodofpartialfractions,integrati
onby parts, definiteintegrals.
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Textand Reference Books:

Name Author(S) Publisher

DifferentialCalculus SantiNarayan S.Chand AndCompany
IntegralCalculus. SantiNarayan S.Chand AndCompany
HigherEngineeringMathematics B.S.Grewal KhannaPublishers
Mathematical  Techniques in | JosephB. Dence Wiley; 1St  Edition
Chemistry edition(1975)
Mathematics of Physics Margenauand Murphy VanNostrand
andChemistry
A Text Book of B.L.MonchaandH.R.Chou| YoungPress; 2edition
EngineeringMathematics dhary



https://www.questia.com/searchglobal%23!/?publisher=Van%20Nostrand
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Multidisciplinary Course

Semester I

Course Code MMB 542

Course Title Chemistryof BiologicalMacromolecules (for B.Sc. Non Medical students)

Type of course MDC

LTP 3:0:0

Credits 3

Course B.Sc.with Chemistryasoneof themain Subject

prerequisite

Course Toimpartknowledgeofmolecularstructureandinteractionspresentinvarious

Objective bio-moleculesthatassistinfunctioning andorganizationofbiologicalcell.

Course Outcomes| Thestudentswill beable to:

1. Acquirebasicknowledgeaboutorganizationandworkingprinciplesofvari
ouscomponents of living cell.

2. Understand basic principles of structure, function, and folding
ofbiomolecules

3. Acquireknowledgeofmolecularstructureandinteractionsofproteins,carbo
hydrates, lipids and nucleic acids.

Unit-1

Introduction: Cell structure and functions, general characteristics of cells, difference
betweenprokaryotic and eukaryotic cells, difference between plant and animal cells, cell
organelles.Tissues,organs and organ systems.

Water: Water — physical properties and structure of water molecules, Role of water in life,
wateras reactant; and role of water in maintaining the native structure of biopolymers.pH, Acidic
andbasic buffers, Biological buffers, buffering against pH changes in biological systems
Henderson-Hasselbalchequation, Hofmeister series,Chaotropic and kosmotropicions/co-solvents.
Unit-2

Amino Acids and Peptides:Classification and properties of amino acids, Isoelectric
point,Separation of amino acids, peptide and polypeptides, primary structures, structure of
peptidebond,synthesis of peptides,N-terminal, C-terminal andsequence determination.
Proteins:Secondarystructureofproteinswithemphasizeonsupramoelcular--
sheets,supersecondarystructureandtriple helix structureof collagen,tertiarystructure of protein-
folding,quaternarystructureofprotein, AutomatedPeptidesynthesis, in-vivoandin-
vitroproteinfolding, proteinmisfolding and conformational diseases.

Unit-3

Carbohydrates:Biologically important monosaccharides, disaccharides and
polysaccharides,glycoproteins, role of sugars in biological recognition. An overview of
Metabolism: citric acidcycle, glycolysis.

Lipids: Lipid classification, lipid bilayers, liproproteins-composition. high density (HDL)
andlow-density(LDL)lipoproteinsandfunction,Phospholipids,membraneproteins-
integralmembraneproteins, .
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Unit-4

NucleicAcids:Purine and pyrimidine bases, Nucleotides, Nucleosides, base pairing via H-
bonding, DNA, RNA structure and conformation, double helix model of DNA, different types
ofRNA and their functions, the chemical basis for heredity, overview of replication of
DNA transcription,translationand geneticcode, ATP.

Text and Reference Books:

Name/Title Publisher

CordBiology South  Western
EducationalPublicatio
ns, Texas, 2000.
ContemporaryEnzymekineticsandMec | D.L.Purich AcademicPress, 1983.
hanisms
Bio- DugasH Springer2003.
organicChemistry, Achemicalapproacht
oenzyme action
TextbookofOrganicMedicalandPharma| Wilson, Gisvold Lippincoh pover
ceutical Chemistry,10thEd &Dorque publishers,1998.

OrganicChemistry, ThirdEdition, PaulaYurkanis Bruice | PearsonEducation
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Semester

CourseC
ode

CHM566

CourseTi
tle

Organic Chemistry Practical-11

Type of
course

Practical (Major)

LTP

0:0:4

Credits

2

Course
prerequisite

B.Sc.with Chemistryasoneof themain Subject

Course
Objective

Organicsynthesisandquantitativeanalysisoforganiccompounds.

Course
Outcomes

Thestudentswill beable to:
1. Acquirebasicknowledge oforganicsynthesis oforganiccompounds.

2. Analyze&Interpretthequantitativeanalysisof organiccompounds.
3. ProposemethodologiesfortheextractionofOrganicCompoundsfromN
atural Sources.

1. Preparation,

separation and purification of organic compounds, and

theircharacterizationby spectraltechniques (UV, IR, PMR, CMR andMS)
1. Synthesisof2-chloro-4-bromoanilinefromaniline(Brominationandchlorination)
2. Synthesisofmethylorangefromaniline.(Aromaticelectrophilicsubstitutionanddiazocoupling).
3. Synthesisofbenzpinacoland itspinacolrearrangement.
4. Synthesisofo-chlorobenzoicacidfromphthalimide.Synthesisofacridonefromo-
chlorobenzoicacid. (Hofmann bromamideand Sandmeyer’s reaction).
5. Synthesis of 2, 4-dinitrophenyl hydrazine from chloro benzene. (Electrophilic and
nucleophilicsubstitutionreactions onaromatic ring).
6. Synthesisoftriphenylcarbinolfrombromobenzene.(Grignardreaction)
2.Quantitative Analysis of OrganicCompounds:
1. Estimationofphenol/anilineusingbromate-bromidesolution.(Theapplicationtofindthepurityof
the sample and to determinethe amount in given solution).
2. Determinethenumberofhydroxylandamino groupsinthegivensampleby
theacetylationmethod.
3. Determinethemol. wt.ofthe given ketonebyusing2,4-DNPmethod.
4. EstimationofreducingsugarbyFehlingsolution method.
5. Todetermine thesponification valueof the givenfat oroil sample.
6. Todeterminethe iodinenumberof thegivenfat oroilsample.
7. Estimationofglycin
3. Chromatography:
Separationandidentificationofthesugarspresentinthegivenmixtureofglucose, fructoseandsucroseby
paper chromatography and determination of Rfvalues
4. Synthesisusing lonicliquids
Preparationof ionic liquid.
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Synthesisofchiralcompoundsusingionicliquidsanddeterminationofopticalactivityoftheproductby
polarimeter
5. ExtractionofOrganic CompoundsfromNatural Sources
(i) Isolationofcaffeinefromtealeaves.
(i1) Isolation of casein/lactose from
milk(iii)Isolationofpiperinefromblackpepp
er(iv)Isolationof Lcycopenefrom tomatoes
(v) IsolationofHippuric acidfromurine
(vi) Isolationand purification oflecithinfromSoyabean seeds
6. SynthesisusingMicrowave/Sonicator
(i) Alkylationofdiethylmalonatewithbenzylchloride.
(if) SynthesisofHeterocycliccompoundsusingmulticomponent reactions

Note: Perform atleast any two from each section.

Text and Reference books:

S.No. | Name/Title Author Publisher

1 Laboratory Experiments in | R.Adams,J.R.Johnson The Macmillan

OrganicChemistry andC. F.Wilcox. Limited,London.

2 An Introduction to R.M.Roberts,J.C.Gilbert, | RanehartandWinstonl
ModernExperimentalOrgani | L.B.RodewaldandA.S.W | nc. NewYork.

cChemistry ingroveHolt

Introduction to D.L.Pavia, wW. B.
OrganicLaboratory | G.M.LampmanaandG. SaundersComp
Techniques — A | S.Kriz any,1976.

ContemporaryApproach
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Semester I

Course Code CHM568

Course Title Physical Chemistry Practical- |

Typeof course Practical(Major)

LTP 0:0:4

Credits 2

Course B.Sc.with Chemistryasoneof themain Subject

prerequisite

Course Toimpartknowledgeandhand-onexperiencesofdifferentanalyticaland

Objective thermodynamictechniques(conductometry,pHmetryandotherviscosityandsurfacete

nsion measurements)for chemicaland biomolecular analysis

Course Thestudentswill beable to:

Outcomes 1. Acquirebasicknowledgeaboutanalyticaltechniquessuchasco
nductometric,pHmetric andpotentiometry techniques.

2. Understand and apply different thermodynamic techniques like
viscosityandsurface tension measurements for solutions.

. Analyzedeterminationofsolubilityofdifferentinorganicandorganicsalt

1. Viscosity:
(i) TodeterminethecoefficientofviscosityofgivenliquidbyOstwald'sviscometer.
(ii) Determinationofrelativeand absoluteviscosityof agivenliquid.
(iii) Determinationofpercentagecompositionofaliquidmixturebyviscositymeasurement.
(iv) Determinationofmolecularweightofahighpolymer(saypolystyrene)byviscositymeasurement.
2. SurfaceTension:
(i) Determinationofsurfacetensionofgiven liquidbydropno.methodby stalgmometer.
(ii) TodeterminetheC.M.C.ofasoap(sodiumorpotassiumlaurylsulphatebysurfacetensionmeasurem
entsand tocompare cleansing powerof two detergents.
(iii) Determinationofsurfacetensionofalcohols&DeterminationofParachorvalueof>CH2group.
(iv) TomeasureinterfacialtensionandtotestthevalidityofAntonoft’srule.
3. Solubility:
(i) Determinationofsolubilityofinorganicsaltinwateratdifferenttemperaturesandhencetodrawthe
solubility curve.
(i) Determinationofheatofsolutionofasubstance bysolubilitymethod
(iii) Tostudythe effectof additionof anelectrolyte onthesolubility ofan organicacid.
(iv) TostudythevariationofsolubilityofCa(OH)2inNaOHsolutionandhencedeterminethesolubilityp
roduct.
(v) Determinethesolubility(g/litre)ofsparinglysolubleleadsulphatefromconductancemeasurements.
(vi) Toobtain themutual solubilitycurve ofphenol + H20,and hencethe UpperConsolute point,
4. ColloidalState:
(i) TocomparetheprecipitationpowerofNa*,Ba"?&A1*3ionsforAs2S3sol.
(i) Tostudyinteractionbetween arsenioussulphideand ferrichydroxidesol.
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5. Potentiometric/conductometrictitrations:

(i) Preparationofbuffers andmeasurementof theirpH.

(if) Todeterminethestrength,dissociationconstantofgivenacidpHmetrically.(iii)Ti

trationof weak acid/Weak base conductometrically.

(iv) Titrationofstrongacid/strongbase conductometrically.

(v) Todeterminedissociationconstantofgivenacidconductometrically.

(vi) ComparetherelativestrengthofCH3COOHandCICH2COOHfromconductancemeasurements.
(vii) Titrate a given mixture of HCl and CH3COOH against NaOH solution
conductometrically(viii)DeterminethedissociationconstantofaceticacidinDMSO,DMFanddioxane
bytitratingit withkKOH.
(ix)Determinetheactivitycoefficientofanelectrolyteatdifferentmolalitiesbye.m.f.measurements.
Note:Performatleastanythreefromeachsection.

Text and Reference books:

S.No. | Name/Title Author Publisher
ExperimentalPhysicalChemistry Arthur M. Halpern, | Freeman,2006.
GeorgeC. McBane
ExperimentsinPhysicalChemistry,5thed., | Schoemakeret al. MGH, 1989

ChemistryExperimentsforInstrumental Sawyer,  Heineman, | Wiley,1984 .
Methods Beebe
MaityS.,andGhosh,N.( | NewCentralBook
PhysicalChemistryPractical. Agency (P)
Ltd.2012)

Khosla, B.D., S. Chand and
SeniorPracticalPhysicalChemistry. Garg,V.C.,a | Sons.(2007).
nd Gulati A.R.

AdvancedPracticalPhysical Chemistry. Yadav,J. B. Krishna

Prakashan
Media.(2006).
Ghosh,J.C. Bharati
ExperimentsinPhysicalChemistry, Bhavan.
(1990).
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SEMESTER-III
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Semester i

Course Code CHMG651

Course Title Green Chemistry

Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject

prerequisite

Course Objective | Tostudyaboutthegreenermethodswhichareecofriendlytoenvironmentlikemicrowavei

nducedgreenersynthesis,usingionicliquidsorgreenersolvents,

grindingconditions andultrasound assisted green synthesis.

Course Outcomes | Thestudentswill beable to:

1. AcquireCoherentknowledgeofconceptsandtoolsofgreenchemistryandtheir
importance in sustainable development.

2. Utilizeabundantlyavailableprecursorsfortheproductionofvalueaddedchemi
cals.

3. Adoptanddesignsolventfreesynthesisstrategies,Microwaveassistedandsoni
cator in organic synthesis.

Unit-1

Designing a Green Synthesis:Choice of Starting Materials, Choice of Reagents, Choice
ofCatalysts,Choice of Solvents.
BasicPrinciplesofGreenChemistry:PreventionofWaste/By-Products,Maximumlncorporation of
the Reactants into the Final Product, Prevention or Minimization of
HazardousProducts,DesigningSaferChemicals,EnergyRequirementsforSynthesis,SelectionofApp
ropriate Solvent, Selection of Starting Materials, Use of Protecting Groups, Use of
Catalyst,Products Designed Should be Biodegradable, Designing of Manufacturing Plants,
StrengtheningofAnalytical Techniques.

GreenChemistryinDay-to-DayL ife: DryCleaningofClothes, VersatileBleachingAgent.

GreenReagent: Dimethylcarbonate,PolymerSupportedReagents.
Unit-11

GreenCatalysts: AcidCatalysts,OxidationCatalysts,BasicCatalysts,PolymerSupportedCatalysts.

Phase Transfer Catalysis in Green Synthesis: Introduction, Applications of PTC in
OrganicSynthesis,Oxidation Using Hydrogen PeroxideUnder PTC Condition,CrownEthers.

MicrowavelnducedGreenSynthesis: Introduction, Applications-
MicrowaveAssistedReactionsinWater,MicrowaveAssistedReactionsinOrganicSolvents,Microwa
veSolventFreeReactions (Solid State Reactions).

Ultrasound Assisted Green Synthesis: Introduction, Applications of Ultrasound.
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Unit-111

Biocatalysts in Organic

Synthesis: Introduction,Biochemical(Microbial)Oxidations,Biochemical(Microbial) Reductions,
Enzymes CatalysedHydrolytic Processes.

OrganicSynthesisinSolidState: Introduction,SolidPhaseOrganicSynthesisWithoutUsingAnySolv
ent, Solid Supported Organic Synthesis.

VersatilelonicLiquidsasGreenSolvents: GreenSolvents,ReactionsinAcidiclonic,Liquids,Reactio
nsin Neutral lonic Liquids.

Unit-1VvV

Aqueous Phase Reactions: Introduction, Diels-Alder Reaction, Claisen Rearrangement, Wittig-
HomerReaction,MichaelReaction, AldolCondensation,KnoevenagelReaction,PinacolCoupling,Be
nzoinCondensation,Claisen-SchmidtCondensation,HeckReaction,StreckerSynthesis, Wurtz
Reaction, Oxidations, Reductions, Polymerization Reactions,
PhotochemicalReactions,Electrochemical Synthesis, MiscellaneousReactions in Aqueous Phase.
Synthesis Involving Basic Principles of Green Chemistry: Some
Examples;Introduction,SynthesisofStyrene,SynthesisofAdipicAcid, Catecholand3-
dehydroshikirnicAcid(apotential replacement for BHT), Synthesis of Methyl Methacrylate,
Synthesis of Urethane,
AnEnvironmentallyBenignSynthesisofAromaticAmines,SelectiveAlkylationofActiveMethylene
Group, Free Radical bromination, Acetaldehyde, Furfural from Biomass, Synthesis of(S)-
metolachlor,anOpticallyActiveHerbicide,Synthesisoflbuprofen,SynthesisofParacetamol,  Green
Synthesis Qf3-phenyl Catechol, Synthesis of Epoxy styrene, Synthesis ofCitral, Synthesis of

Nicotinic Acid, Use of Molting Accelerators to Replace More, Toxic andHarmfullnsecticides,
An Environmentally Safe Marine Antifoulant.

Text and Reference books:

S.No. | Name/Title Author Publisher

1 Greenchemistryfrontiersinbenignchemi| P. Anastas and Oxford
calsynthesisandprocesses H.Williamson University
Press.
Chemicalmanagement:Reducingwast | Lermaand W.Straat WilleySons
andcostthroughinnovativesupplystrate
gies

Realworldcases ingreenchemistry M.C.CannandM.E. ACSPublications.
Connelly
Policiesforcleaner Technologies T.Clayton Earthscan

NewTrends in Green Chemistry V.K.Ahluwaliaand AnamayaPublishers,N
M.Kidwai ewDelhi.
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Semester

Course Code

CHM653

Course Title

Organic Reactions & Reagents

Type of course

Major (DSE)

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc.withChemistryasmainsubject

Course
Objective

Toimpartknowledgeofnamedreactions&variousreagentsusedinorganicsynthesis for
various organic transformations and to get familiar with alternativemethodsof
synthesis using PTC

Course
Outcomes

Thestudentswill beable to:
1.Getfamiliarwithvariousreactions,reagentsmechanismalongwithapplicationsofthes
e reactions

2. Getfamiliarwithalternativemethodsof synthesis

3. Criticalstudyofreactionmechanismtheirinvestigationandapplications

Syllabus
Unit-1

Energetic:Kinetics,andthelnvestigationofMechanism:Energetic,rateandactivationenergyof

reaction,

kinetics and the

rate limiting step, Kkinetic and thermodynamic control,

investigationmethods.
PhaseTransferCatalysts:Introduction,mechanism,typesandadvantages,preparationofcatalysts&app

lication.

Unit-11

Crown Ethers:

Introduction, nomenclature, special Features, nature of donor site and

syntheticapplications.ReagentsinOrganicSynthesis: Anhydrousaluminiumchloride,aluminiumisop
ropoxide,borontrifluride,N-

BromosuccinimideDiazomethane,Fenton’sReagent,Hydrogenperoxide,Leadtetraacetate, Lithium
AluminiumHydride,OsmiumTetroxide,Perbenzoic acid (Peroxybenzoic acid), periodic acid,

Raney

nickel,

selenium  dioxide,  sodiumamide(  sodamide),sodiumborohydride,

NaBH4,Wilkinson’s catalyst.
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Unit-111

Name Reactions: Aldol condensation, Allyllic Rearrangement, Baeyer- Villiger
Rearrangement,Beckmann Rearrangement , Brich Reduction, Cannizzaro Reaction, Claisen
condensation
andrearrangement,Curtiusreaction,DielsEldersReactions,FriesRearrangement,HofmannRearrange
ment, Mannich Reaction, Oppenauer Oxidation, Pinacol-Pinacolone
Rearrangement,ReformatskyReaction,Reamer TiemanReaction.

Unit-1vV

Homogeneous hydrogenations: Mechanisms and applications using Rh, Ru and other
metalcomplexes.
Oxidations:Scopeofthefollowingoxidizingreagentswithrelevantapplicationsandmechanisms:DDQ
,5e02,TI(NO3)3,SharplessAsymmetricepoxidation,Asymmetrichydroxylationandaminohydroxyl
ation.

Text and Reference books:

S.No. | Name/Title Author Publisher
OrganicSynthesis- S.Warren Willey

TheDisconnectionApproach Interscienc

e,Ed.(1982)

ReactionsRearrangementsandReagents S.N.Sanyal Publisher Bharti

Bhawan,4thEd(.2008)
OrganicSynthesis-specialTechniques V.K.Ahluwaliaand | Narosa

R.Aggarwal, Publishin
gHouse,Ed.(2005)
AGuidebooktoMechanisminOrganic P.Sykes, 6thEd.1981.
Chemistry
PhaseTransferCatalysis:PrinciplesandTech| C.M.StarkesandC. | AcedemicPress,Ed.(1
nigues Liotta 998)
CrownCompoundsTheirCharacteristicsan | M.lraoka Amesterda

dApplications m,Ed.(1982
).
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Semester

Course Code

CHM655

Course Title

Recent Trends in Inorganic Chemistry

Type of course

Major (DSE)

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc.withChemistryasmainsubject

Course
Objective

TostudyrecentadvancementsinlnorganicChemistrywithspecialemphasistolnorganic
Photochemistry, advanced catalysis.

Course
Outcomes

Thestudentswill beable to:
1. Understandelectronicstructureofavarietyofdorbitalmetalcomplexes
2. Get Knowledge about recent advancements in Inorganic Chemistry
3. Acquireknowledgeof InorganicPhotochemistry,Oxidative-
AdditionandMigration reactions

Unit-I
Photo

Inorganic

Chemistry:  Basics of photochemistry- Absorption, excitation,

photochemicallaws, quantum yield, electronically excited states, life times- measurements of the
times Flashphotolysis, energy adiddipation by radiative and non-radiative processes, absorption
spectra,Franck-Condon principle, photochemical stages-primary and secondary processes,
Kashia’s

rule, Thexistate. Applicationsofquenchingandsensitizationtechniquesintheidentificationofreactives
tate in coordination complexes

Unit-11

Photochemistry of Transition Metal Carbonyls: Photochemical substitution reactions of
metalcarbonylswitheachother,n-donors, -
donorsandligandsotherthanCO,Photochemicalisomerization- positional
isomerization,isomerization of ligands, Photochemical addition andeliminationreactions -
insertion intoM-H, M-C and M-M bonds
Photo-reactionsofcomplexes—photo-aquation,photo-substitutionandphoto-racemization;Photo-
substitution and  photo-redox  reactions of  Co(Ill)complexes;Adamson’s  rules,
PhotosubstitutionreactionsofCr(111)-Polypyridyls,Rh(111)AmmineComplexes,Ru-
Polypyridylcomplexes, Ru (II) polypyridyl and dinuclear Rh (1) isocyanide complexes as
sensitizers; supra-molecular complexes as antenna. Ligand photo reactions, photoredox
reactions, comparison ofFe(1l)andRu(ll)complexes,Solarenergyconversion—
PhotochemistryandphotophysicsofRu(l1)-polypyridineandrelatedcomplexes, TiO2
andrelatedcomposites -Perovskitesolarcells.

Photo synthesis in plants and Bacterio chlorophyll photosynthesis, photolysis of water
usinglnorganic precursors.

Oxidative-Addition and Migration (Insertion Reactions): Introduction: Acid base
behaviourof metal atoms in complexes, Protonation and Lewis Base behaviour, acceptor




PG047 M.SC. (Hons.) Chemistry (2 Year as Per NEP) 2025 Onwards

properties ofLewisacidityofcomplexes, oxidative addition and reductive elimination, addition of
specific molecules, Hydrogen addition, HX additions, Organic halides addition of some other
moleculesproductive elimination, migration (Insertion) reaction promotion of alkyl migration, insertion
ofCO into M-H bonds, other aspects of CO insertion reactions, transfer of other molecules, CO2,S02 ,
NO2 , RCM, Insertion of alkenes and C-C unsaturated compounds, Cleavage of C-H bonds;alkane
activation,Cyclometallationreactions. Reactions of free hydrocarbons.

Unit-111
TransitionMetalhydridecomplexes:Characteristics,syntheticmethods,chemicalbehaviourof
hydride  compounds, mononuclear  polyhydrides, homoleptic polyhydride anions;
carbonylhydridesandonion.Molecularhydrogencompounds;metalhydrogeninteractionwithC-
Hbonds; MHinteractions;complexesofboronhydrideandaluminohydrides,syntheticapplicationsof
metal hydrides.

MedicalPhotochemistrylIntroduction, Cells, Tissues and Light, Historical aspects, photophysicsand
photochemistry of PDT, Type | and Type Il Mechanism, Singlet oxygen, Generations of
PDT,Cancerphotodetection, Porphyrin photosensitizersfor PDT

Unit-1vV

Transition Metal Complexes in Catalysis : Reductive Carbonylation Reaction: Methanol
andmethyl acetate, Adipic ester. decarbonylation reactions. Catalytic addition of molecules to C-
Cmultiplebondshomogeneoushydrogenation,hydrocyanationofunsaturatedcompounds,hydrosilati
onofunsaturatedcompounds,hydrocyanationofalkenes,Clustercompoundsincatalysis,  supported
homogeneous and phase transfer catalysis, Oxidation reaction:
Oxidativecarbonylations,Palladiumcatalysedoxidationofethylene, Acrylonitrilesynthesis,oxygentr

ansferfromperoxo- and oxo- species, oxygentransfer from NO2 groups.

Text and Reference books:

S.No. | Name/Title Author Publisher
Concepts of A.W.Adamsonand Wiley.
InorganicPhotoche | P.D.Fleischauer

mistr
InorganicChemistry W.W.Porterfield AUnified Approach
AdvancedInorganicChemistry,5th F.A.CottonandG. John Wiley&
Ed Willkinson Sons,New York.
Organometalics: A C.Elschenbroichand VCH
Conciselntrodu | A.Salzer 1992.

ction,2nd Ed.
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Semester i

Course Code CHMG657

Course Title Polymer Science

Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.with Chemistry as main subject

prerequisite

Course Objective | Main aimtoStudythepolymers,their processing, structure,propertiesandanalysisof

polymers by various methods

Course Outcomes | Thestudentswill be ableto:

1. AcquireCoherentknowledgeofdifferentpolymers,theirprocessing,structure
,properties andmechanismsofpolymerization

2. Analyzenumber,weightandviscosityaveragemolecularweightswithvarious
techniques

3. Apply&Designofmethodologiesforthermoplasticandthermaosettingpolyme
rs

Syllabus

Unit-1

Basics: Importanceofpolymers.Basicconcepts:Monomers,repeat,units,degreeofpolymerization.Li
near,branchedandnetworkpolymers.Classificationofpolymers.Polymerization:condensation,additi
on,radicalchain-ionicandco-
ordinationandcopolymerization.Polymerizationconditionsandpolymerreactions.Polymerizationin
homogeneousand heterogeneous systems.

Unit-11

Polymer Characterization: Polydispersion-average molecular weight concept. Number,
weightand viscocity average molecular weights. Polydispersity and. molecular weight
distribution.  Thepracticalsignificanceofmolecularweight. Measurementofmolecularweights.End-
group,viscocity, lightscattering,osmoticandultracentrifugationmethods.Analysisandtestingofpoly
merschemicalanalysisofpolymers,spectroscopicmethods, X -

raydiffractionstudy.Microscopy. Thermalanalysisandphysicaltesting-
tensilestrength.Fatigue,impact. Tearresistance.Hardness and abrasionresistance.

Unit-111

StructureandProperties:Morphology and order in crystalline polymers-configurations
ofpolymer chains. Crystal structures of polymers. Morphology of crystallinepolymers, strain-
induced morphology, crystallization and melting. Polymer structure and physical properties -
crystalline melting point Tm - melting points of homogeneous series, effect of chain
flexibilityandotherstericfactors;entropyandheatoffusion. Theglasstransitiontemperature, Tg-
Relationship between Tm and Tg, effects of molecular weight, diluents, chemical structure,
chaintopology,branching andcrosslinking. Propertyrequirements andpolymer utilization.

Unit-1V
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PolymerProcessing:Plastics,  elastomers and  fibres. ~ Compounding.  Processing
techniques:Calendering, die casting, rotational casting, film casting, injection moulding, blow
moulding,extrusionmoulding, thermoforming, foaming, reinforcing andfibre spinning.

Unit-V
PropertiesofCommericalPolymers:Polyethylene,polyvinylchloride,polyamides,polyesters,phen
olicresins,epoxy resinsandsiliconepolymers.Functionalpolymers-Fireretarding polymers and
electrically conducting polymers. Biomedical polymers -contact lens,dentalpolymers, artificial
heart, kidney, skin and bloodcells.

Text and Reference books:
S.No. | Name/Title Author Publisher

1 Textbookof PolymerScience F.W.BillmeyerJr Wiley

2 PolymerScience V.A. Gowariker, Wiley-Eastern
N.V.ViswanathanandJ

Sreedhar
FunctionalMonomersandPolymers K.Takemoto,Y.Inakia
ndRM.Ottanbrite

ContemporaryPolymerChemistry H.R. Alcock and | PrenticeHall
F.W.Lambe
PhysicsandChemistry ofPolymers J.M.G.Cowie J.M.G.Cowie
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Semester i

Course Code CHM659

Course Title Bio-OrganicChemistry

Typeof course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject

prerequisite

Course To provide knowledge of structure, function, and physicochemical properties

Objective ofbiomolecules. To aware students about the metalloenzymes, heme proteins,

oxygencarriers,and non-hemeproteins andtherapaticAgents.

Course Thestudentswill beable to:

Outcomes 1. Understandstructure,functionandphysicochemicalpropertiesofbiomolecul
es

2. InterpretStructure&Propertiesofenzymes

3. Knowledge about Mechanismofenzyme action,metalloenzymes,heme
proteinsand oxygen carriers

Unit-I

Enzymes :Basic considerations. Proximity effects and molecular adaptation. Introduction
andhistorical prospective, chemical and biological catalysis, remarkable properties of enzymes
likecatalyticpower,specificityandregulation.Nomenclatureandclassification,extractionandpurifica
tion.Fischer’slockandkeyandkoshland’sinducedfithypothesis,conceptandidentification of active
site by the useof inhibitors, affinity labelling and enzymemodificationbysite-directed
mutagenesis.

Co-Enzyme Chemistry:Cofactors as derived from vitamins, coenzymes, prosthetic
groups,apoenzymes.StructureandbiologicalfunctionofcoenzymeA,thiaminepyrophosphate,pyrido
xal phosphate, NAD+, NADP+, FMN, FAD, LIPOIC ACID, vitamin B12. Mechanisms
ofreactionscatalysed bythe above cofactors.

Unit-11

MechanismofEnzymeAction:Enzymekinetics,Michaelis-mentenandlineweaver-
Burkplots,reversibleandirreversibleinhibition. Transition-
statetheory,orientationandstericeffect,acid-
basecatalysis,covalentcatalysis,strainordistortion.Examplesofsometypicalenzymemechanisms for
chymotrypsin, ribonucleases, lysozyme and carboxypeptidase
AMetalloenzymes:Definitions: Apoenzyme,Coenzyme, Metalloenzyme,structureandfunctionsofc
arbonicanhydrase A& B, carboxy peptidases.

Unit-111

Vitamins: Introductionoffatsolubleandwatersolublevitamins,sources,structure,requirementsand
functions ofvitamin A,D,E and vitamin B1 and C.

Antibiotics: - Lactumrings, structure and synthesis of penicillin — G, penicillin-V,
Amoxycillin,cholamphenicol,streptomycin.
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Unit-1vV

Transport and storage of metals: The transport mechanism, transport of alkali and
alkalineearthmetals,ionophores,transportbyneutralmacrocyclesandanioniccarriers,sodium/potassi
um pump, transport and storage of Iron (Transferrin & Ferritin). Transport of
Ironinmicroorganisms(sidrophores),typesofsidrophores(catecholateandHydroxmatosiderophores)

Inorganic compounds as therapatic Agents:- Introduction chelation therapy, synthetic
metalchelatesasantimicrobialagents,antiarthritisdrugs,antitumor,anticancerdrugs(Platinumcomple
xes),Lithiumandmental health.

Text and Reference Books:

S.No. | Name/Title Author Publisher
The  Inorganic  Chemistry M.N. Hughes JohnWiley&SonsLtd
ofBiologicalprocesses

Medicinal Chemistry-the role of | C.R.Ganellin,and Mount = Kisko, NY
organicchemistryindrugresearch S.M. Roberts 1973
BiolnorganicChemistry RobertWittay
AdvancedInorganicChemistry(4"Edn) | CottonWil and
Kinson
Topicsincurrentchemistry(InorganicB | DavisonC and
iochemistry)vol.64(1976) oworkers

Inorganicchemistry JamesE.Huheey.
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Semester v

Course Code CHMG661

Course Title Chemistry of Materials

Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject
prerequisite
Course Objective | Mainaimtostudy thepolymers, ceramics,solidstateceramics,
Composites,nanometerialsandmeterialsforsolidstatedevice

Course Outcomes | Thestudentswill beable to:

1. Attainbasicknowledgeofpolymers, ceramics,solidstateceramics
2. Analyzethemethodologiesforfabrication.

3. Characterizationofnanomaterials,glasses and composites.

UNIT-I:
Introduction: Materialsandtheirclassification,RoleofChemistryinMaterialdesign.

Synthesisandcharacterizationofmaterials: Preparativetechniques:Ceramicmethods;chemicalstra
tegies,chemicalvapourdeposition;preparationofnanomaterials,Langmuir-
BlodgettFilms.Fabricationof orderednanostructures .Compositionandpurity ofmaterials.

Multiphase Materials: Ferrous alloys; Fe-C phase transformations in ferrous alloys;
stainlesssteels,non-ferrous alloys,propertiesofferrous andnon-ferrous alloys andtheir applications.

UNIT-II:

Organic Materials :Conducting organics - Metals from molecules, charge transfer materialsand
conducting polymers. Organic  superconductors. Fullerenes. = Molecularferromagnets
andferroelectrics.Liquidcrystals:mesomorphicbehaviour,opticalpropertiesofliquidcrystals,display
devices.

Fullerenes, Carbon Nanotubes and Graphene: Types and Properties, methods of
preparationandseparation ofcarbon nanotubes,applicationsof fullerenes, CNTsandgraphene.

UNIT-I1II:

Polymeric Materials: Molecular shape, structure and configuration, crystallinity, stress-
strainbehaviour, thermal behaviour, polymer types and their applications, conducting and ferro-
electricpolymers.

CompositesandNanomaterials: Compositematerials-metalmatrix,ceramic-
matrix,polymersmatrix—microscopiccomposites;dispersion-strengthenedandparticle-
reinforced,fibre-reinforcedcomposites,macroscopiccomposites,nanocrystallinephase,preparation
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procedures,propertiesandapplicationsMicroscopiccomposites;dispersion-
strengthened,Nanocrystallinephase, preparation procedures,special properties, applications,

UNITIV:

High T. Materials: Defect perovskites, high Tc superconductivity in cuprates, preparation
and.characterization of 1-2-3 and 2-1-4 materials, normal state properties; anisotropy;
temperaturedependence of electrical resistance; optical phonon modes, superconducting state;
heat capacity;coherencelength,elasticconstants,positionlifetimes, microwaveabsorption-
pairingandmultigap structurein high Tcmaterials, applications of highTc materials.

Materials for Solid State Devices: Rectifiers, transistors, capacitors -1V-V compounds, low-
dimensionalquantumstructures, optical properties..

Text and Reference books:
S.No. | Name/Title Author Publisher

SolidStatePhysics N.W. Ashcroft and | SaundersCollege
N.D.Mermin,
MaterialScienceandEngineering An Introduction, | Wiley
W.D.Callister,
PrinciplesoftheSolid State H.V.Keer, WileyEastern
MaterialsScience J.C.Anderson,K.D.Le | ELBS

aver,

J.M.
AlexanderandA.D.
Rawlings
ThermotropicLiquidCrystals Ed.,G.W.Gray JohnWiley
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Semester i

Course Code RM651

Course Title Basics of Research Methodology in Biological & Chemical Sciences
Type of course | Major

LTP 4:1:0

Credits 5

Course B.Sc.withChemistryasmainsubject

prerequisite
Course Tounderstandthephilosophyofscienceandethics,researchintegrityandpublication
Objective ethics. To identify ~ research misconduct  and predatory
publications. Tounderstandindexingandcitationdatabases,openaccesspublications,re
searchmetrics(citations,h-index,impactFactor,etc.). Tounderstandtheusageof
Plagiarismtools

CourseOutcomes| Atthe endof this course,the students shouldbeable to:

1 understand some basic concepts of research and its methodologies

2ldentify appropriate researchtopics
3Selectand defineappropriateresearch problemandparameters

Unit-1

Foundations of Research: Meaning, Objectives, Motivation, Utility. Concept of theory, empiricism,
deductive and inductive theory. Characteristics of scientific method. Understanding the language of
research. Concept, Construct, Definition, Variable. Research Process. Problem Identification &
Formulation. Research Question. Investigation Question.

Unit-2

Research design — concept, features and types; Identification, selection and formulation of research
problem; Hypothesis — definition, types, qualities of a good hypothesis, null and alternative hypothesis,
hypothesis testing — logic and importance.

Review of literature — purpose, sources, and methods. Sampling techniques — probability and non-
probability sampling; Variables — types and control of variables in research.

Unit-3

Sampling: Concepts of Statistical Population, Sample, Sampling Frame, Sampling Error, Sample Size;
Non-Response, Characteristics of a good sample. Probability Sample - Simple Random Sample,
Systematic Sample, Stratified Random Sample & Multi-stage sampling. Determining the size of the
sample: Practical considerations in sampling and sample size. Data classification, tabulation and
graphical representation.

Unit-4
Scientific writing — structure and components of a research paper, thesis and dissertation; Referencing
styles and bibliography; Preparation of research proposals and project reports; Presentation of research
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work — oral and

poster presentations; Publication process in scientific journals; Intellectual property rights — patents,
copyrights, and trademarks; Research ethics — plagiarism, redundant publication, citation,
acknowledgment; Ethical issues in research and methods for avoiding plagiarism.

Text & Reference Books:-

Author Publisher

Research Design: Qualitative, John W. Creswell and Sage Pubns; Sth edition
Quantitative, and Mixed Methods . David Creswell (2 January 2018)
Approaches

The Craft of Research Wayne C. Booth, University of Chicago
Gregory G. Colomb, Press; 4th edition (28
and Joseph M. October 2016)
Williams
Research Methodology: A Step-by-Step Ranjit Kumar Sage Publications
Guide for Beginners

CRKothari&Gaurav Age
Garg International

Dooly, M.. Moore. E.. | Research-publishing.
& Vallejo, C. net. (2017).
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Semester 11
Course Code CHM 663
Course Title Instrumental Methods of Analysis

Type of course Minor

LTP 2:0:0

Credits 2

Course B.Sc.withChemistryasmain subject

prerequisite

Course Objective | Toimpartknowledgeofvariousanalyticalandinstrumentalmethodsforchemicalcharact

erizationand analysis.

Course Outcomes | Thestudentswill beable to:

1. UnderstandCoherentknowledgeofvariousanalyticalandmethods for
chemicalcharacterization and analysis

2. Understandadvancedknowledgeofvariousinstrumentalmethods for
chemicalcharacterization and analysis

Cognitiveskillstoanalyseandapplyanalyticalinstrumentaltechniquesforide
ntification, characterization ofcompounds

Unit-I

Data Analysis: Evaluation of analytical data, criteria for selection of analytical method.
Uncertainties, Errors, calibrations, Mean,StandardDeviation , Least square fit, Linear regression,
covariance and correlation coefficient. Standard referencematerials, ,

AtomicAbsorptionSpectroscopy:Generalprinciples,instrumentalsetupandanalyticalproceduresa
ndapplications,fluorescencespectrometry,flameAAS,electrothermal AAS(ETAAS).

ChromatographicMethods: Classification of chromatographic techniques, Partition and
distribution, principles of chromatography, Basic principle,
instrumentation, methodologyandapplications of adsorption, partition andcolumn
chromatography, paper and thin layer chromatography, gas chromatography (GC)
andhighperformanceliquidchromatography(HPLC). LC-MS and LC-MS/MS. lon exchange
Chromatography, Affinity Chromatography.

Unit-11

Potentiometry — General principles, reference electrodes, ion selective electrodes, ion
selectiveelectrodeconstruction,membraneelectrode,glasselectrodes,liquidmembraneelectrodes,biosensorsl
SFET andMOSFETS




M.SC. (Hons.) Chemistry (2 Year as Per NEP) 2025 Onwards

Coulometry: Basic principles of electrogravimetry, ohmic potential, Kkinetic and
concentrationpolarization,overpotential,constantcurrentandconstantpotentialcoulometry.coulomet
rictitrationsand application.

ElectrochemicalTechniques &
Voltammetry:Principles,droppingmercuryelectrode(DME),polarography, half-wavepotential,
diffusion current and Illkovic equation, different wave forms—linear scan, square scanand
triangular scan, cyclic voltammetry, voltammograms. Anion/cation striping voltammetry,
Conductometry,pHmetry, KarlFischertitrationanditsapplications.

UNIT 111
Lasers and Laser Spectroscopy: Principles of laser action, pulsed lasers, examples of lasers:
He-Ne, Nd-YAG, dye lasers. Applications of Laser spectroscopy.

ModernMethodsofSurfacesandCrystalAnalysis:SEM, TEM,STM,AFM, XRD:Instrumentation,
basic principle, sample preparation, properties studied and practical applications of each
technique for material characterization.

Unit-1VvV

Thermo-Analytical Method: Theory, instrumental requirements and methodology for

thermogravimetricanalysis(TGA),differentialthermalanalysis(DT A)anddifferentialscanningcalori
metry(DSC), applications
Use of Photoelectron spectroscopy :UPES, X-ray photoelectron spectroscopy XPES for

elemental analysis.

Text and Reference books:

S.No. | Name/Title Author Publisher

Methods
ofAnalysis,

CBS  Publisher
andDistributors.

Instrumental Willard,Merritt,Deana
nd Settle

,1986.

ThermalAnalysis,

W.W.Wendlandtand
L.W.Collins,

DowdenHutechinandRos
S

BasicConceptsofAnalyticalC
hemistry

S.M. Khopkar ,

WileyEastern

ThermalMethodsofAnalysis,
Principles, ~Application
andProblems,

J.Haines,,R.S.;Hobbs,
J.B.;Banthrope,D.V.;Har
borne,J.B.

BlackieAcademicandProf
essional,1994.
Longman,Esse

ChromatographicMethods

A.BraithwaiteandF.J.Sm
ith

5thedn.Blackie Academic

and
Professional,London,199
6

Principles of Instrumental

Analysis

Skoog,Holder,Nieman

Fifth edition Thomson
Books,1998.
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Semester i
Course Code RMG655

Course Title Publication & Research Ethics

Type of course Minor

LTP 2:0:0

Credits 2

Course B.Sc.withChemistryasmainsubject
prerequisite
Course Objective | Tounderstandthephilosophyofscienceandethics,researchintegrityandpublication
ethics. To identify research misconductand predatory publications.To understand
indexing and citation databases, open access publications,
researchmetrics(citations,h-

index,impactFactor,etc.). Tounderstandtheusageofplagiarismtools.

Course Outcomes | At the endofthecoursethestudentwillhaveawarenessaboutthepublication
ethicsandpublicationmisconducts.

Unit-1: Introductiontophilosophy:definition,natureandscope,concept,branches-
Ethics:definition, moralphilosophy,nature of moraljudgements and reactions.

Unit-11: Ethics with respect to science and research: Intellectual honesty and researchintegrity-
Scientificmisconducts:Falsification, FabricationandPlagiarism(FFP)-
RedundantPublications:duplicateandoverlappingpublications,salamislicing-
Selectivereportingandmisrepresentation ofdata.

Unit-111:Publicationethics:definition,introductionandimportance-Bestpractices/standards setting
initiatives ~ and ~ guidelines: COPE, @ WAME, etc. - Conflicts  of interest -
Publicationmisconduct:definition,concept,problemsthatleadtounethicalbehaviourand vice versa, types -
Violation of publication ethics, authorship and contributor ship -ldentification of publication misconduct,
complaints and appeals - Predatory publisherand journals.

Unit-1V: Indexing databases, Citation databases: Web of Science, Scopus, etc. ResearchMetrics (3
Hrs.): Impact Factor of journal as per Journal Citations Report, SNIP, SJR,IPP,Cite Score- Metrics: h-
index, gindex, i10Index, altmetrics.

Text and Reference books:

S. No. | Name/Title Author Publisher

Thesis and assignment | Anderson B.H., | WileyEastern1997
writing, Dursaton,and PooleM.:
ResearchDesignandMethods Bordens K.S. and | McGraw Hill, 2008
Abott B
The Student's Guide PaulOliver OpenUniversityPress,200

toResearchEthics 3
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Semester i
Course Code CHMG665
Course Title Physical Chemistry Practical- 11

Type of course | Practical(Major)

LTP 0:0:4

Credits 2

Course B.Sc.withChemistryasmainsubject
prerequisite
Course Toawarestudentsaboutadsorption,chemicalkinetics,solutionsandphase
Objective equilibriaandtheirapplications.

Course Thestudentswill beable to:

Outcomes 1. Understandexperimentaltechniquesforcontrollingchemical reactions.
2. Applyandmeasurevariousphysicalandchemicalpropertiesofmaterials.
3. Design&carryoutscientificexperimentsandresultinterpretation.

List of Experiments:

(Note: Perform atleastanytwo/ threeexperimentsfrom eachsection)

1. Adsorption

e Tostudy surface tension- concentration relationship forsolutions (Gibbsequation).

e ToverifyFreundlichandLangmuiradsorptionisothermsforadsorptionofaceticacidonactivate
dcharcoal.
Todeterminethefreezingpointdepressionconstantofcamphorusingnaphthaleneassolute.Hen
cedetermine the molecular weight ofacetanilide by Rast'smicro method.

Determinationofmolecularweightofnon-volatileandnon
electrolyte/electrolytebycryoscopicmethodand to determine the activitycoefficient ofan
electrolyte
PhaseEquilibria
Determination of partition coefficient of benzoic acid between organic solvent and
water.Determinationofpartitioncoefficientofiodinebetweenwaterandoctanolanddeterminati
onofequilibriumconstant of tri-iodide.
Determination of congruent composition  and
temperature of a binary system
(e.g.,diphenylaminebenzophenone system)
e Toconstructphasediagramof3-component system(CH3COOH+ CHCI3+ H20)

3. Chemical Kinetics

Determination of the effect of

(a)Changeoftemperature

(b)Changeofconcentrationofreactants and catalyst and

(c) lonic strength of the media on the velocity constant of hydrolysis ofanester/ionic reactions.

e Determination of the velocity constant of hydrolysis of an ester/ionic reaction in micellar
media.Determinationoftherateconstantfortheoxidationofiodideionsbyhydrogenperoxidestudyingt




PG047 M.SC. (Hons.) Chemistry (2 Year as Per NEP) 2025 Onwards

hekinetics asan iodineclock reaction.

To study kinetics of inversion of cane sugar by optical rotation
measurement.

Determination of energy of activation of S;08% +I —>  SOs>+I;
reaction

o Studies on the effect of variation of ionic strength on the rate of S20s> +1 —» SO4%+1,
reaction Curve fitting using linear and non-Linear
(Activationthermodynamicparameter,equilibriumthermodynamic parameter) regression
analysis usingsoftware.

4. Refratrometry

(i) Determination of refractive indices(RI)ofgivenliquidsanddeterminationoftheconcentration
fromRI.

(i) Determinethespecificrefraction,molarrefractionandatomicparachorwiththehelpofAbbe’srefract
ometer

(iii) DeterminationofspecificandmolarrefractionofaliquidbyAbberefractometer.

(iv) Todeterminethe molarrefracitivityofwater,DMF,Dioxaneandmixturesofwater,DFM,water -
Dioxaneand verify the refractivity rule.

(v) Predictabouttheinteractionsbetweencomponentsofmixturebyplottinggraphbetweenrefractivein
dex and mole fraction.

(vi) Determinetherefractionequivalentsof C,H,andClatoms.

Text and Reference books:

S.No. | Name/Title Author Publisher

ExperimentalPhysicalChemistry Arthur M. Freeman,2006.
Halpern,Geor

geC. McBane

ExperimentsinPhysicalChemistry,5thed., | Schoemakeretal. MGH,1989

ChemistryExperimentsforinstrumentalMet | Sawyer, Wiley,1984 .
hods Heineman,
Beebe
MaityS.,andGhosh,N.( | NewCentralBook
PhysicalChemistryPractical. Agency (P)
Ltd.2012)

Khosla, B.D., S. Chand and
SeniorPracticalPhysicalChemistry. Garg,V.C..a | Sons.(2007).
nd Gulati A.R.

AdvancedPracticalPhysical Chemistry. Yadav,J. B. Krishna

Prakashan
Media.(2006).
Ghosh,J.C. Bharati
ExperimentsinPhysicalChemistry, Bhavan.
(1990).
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Semester 11

Course Code CHMG667

Course Title Seminar & Summer Training
Type of course | Minor (SEC)

LTP 0:0:4

Credits 2

Course B.Sc.with Chemistryasoneof themain Subject

prerequisite

Course Thecoursewoulddevelopsoftskillsofstudents,scientificaptitude,critical

Objective thinking,researchwritingandresearch presentation.

Course Thestudentswill beable to:

Outcomes 1. Investigatevariousaspects relatedtothechemistry.

2. Appreciatetheliteratureanditsrelevancetohis/hertopicofinteresthowtowrite
a report on a given topic.

3. Technicalwriteandpresentation
onagiventopicofresearchandcommercialworth of chemistry.

1. The seminar must include discussion on topics such as awareness about, New advancements
inChemistry,Noble laureatesin Chemistry. Peaceful usesof chemistry.

Studentwillcontacttherespectivementor/seminarcoordinatorat allocatedscheduleto:

I.Conductthe literaturesurvey ofthe topicallotted.

2. Inthe nextstepthestudent willprepare adetailreportin consultationwith mentor.

3. Thestudent willlearnfromthementor howtoprepare presentations.

4. Thestudentwillgivepresentationsbeforethementoratallottedtimeschedules regularly.

5. Final seminar of students will presented before the committee consisting of all

facultymembersofChemistryandsubmittheirreportsduly

signedbymentorsonthedatesnotifiedtothem.

2.Studentsshould complete theirSummer Training during their  summer/winter

vacations(minimuma30days)insomeotherInstitutions/Industries/interdepartmentalinstrume
ntation lab like NITs, 1ITs , CSIR Labs , I0CL etc and the student will
givefinalpresentation of theirtraining before thedepartmentalcommittee.




M.SC. (Hons.) Chemistry (2 Year as Per NEP) 2025 Onwards

Semester

Course Code

CHM669

Course Title

Dissertation-1 (Synopsis & Elucidation of Research Objectives)

Type of course

Major (SEC)

LTP

0:0:8

Credits

4

Course
prerequisite

B.Sc.withChemistryasmainsubject

Course
Objective

Theprojectwoulddevelopscientificaptitude,reviewingofliterature,criticalthinking,
hypothesis = development,  experiment  planning,  synopsis  writing,
problempresentationand way to solve the problem.

Course
Outcomes

Thestudentswill beable to:
1. Analyzecurrentliteratureresearchforresearchtopicofhis/herareaofexpertise.
2. Designaresearch problem.
3. Student will preparesynopsis.
4

Planfutureexperimentsin thelaboratory.

Projectsupervisorwouldbeallocatedatthestartofthesemesterandresearchprojectwou
Id be undertakenin discussion withtheproject supervisor.

Extensiveliteraturereview willbedone.

AttheendofthesemesterthestudenthastoprepareSynopsisaspertheuniversityguidelin

€s.

Research Objectives & Synopsis to be evaluated and approved through
departmental research committee meeting.

Students have to submit the copy of Dissertation I/ synopsis duly approved by the
supervisor.
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SEMESTER-IV
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Semester v

Course Code CHMG652

Course Title Nano-Science & Nano-Chemistry
Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course B.Sc.withChemistryasmainsubject
prerequisite
Course Objective | Toimpartknowledgeofnanochemistryandnanomaterials.carbonnanotubesand
Theirapplications

Course Outcomes | Thestudentswill beable to:

1. Acquire knowledge of Nanotechnology, properties and applications
ofnanomaterials.
2. Cognitiveskillstoanalysethemethodologyandfabricationandcharacterizatio
n of nanomaterials.
. Apply use of carbon nanotubes basednanomaterials.

Unit-1

NanochemistryBasics: Nanochemistry,selfassembly,Selfassemblingmaterials, twodimensionalass
emblies,Mesoscale self assembly, coercing colloids.
ChemicalPatterning,Lithography&NanocontactPrinting:Softlithography,Dippennanolithography,
Nanoplotters, Nanoblotters,

Unit-11
Nanomaterials:Nanoparticles:zerodimensionalnanostructure,homogeneousandheterogeneousnuc
leation,metallicnanoparticles-
synthesisandapplications;nanowiresandnanorods:onedimensionalnanostructures,spontaneousgro
wth,VLS,electrospinning, lithography;thinfilm:twodimensionalnanostructure-
preparationtechniques;Langmuir-Blodgett(LB)  filmgrowth  techniques,  photolithography
properties and applications.

Unit-111

Carbon nanostructures: Carbon molecules, clusters, carbon nanotubes and their
applications.Nanorod, Nanotube, Nanowire Self- Assembly: Nanorod devices, Nanowire
sensors, diodes &transistors.Instrumentation techniques SEM, TEM,AFM for characterization of
nano meterials.Scope and opportunities: Nanoscale materials,Nanocrystals, nanotechnology
enabled sensors,microelectronics,drug delivery, Bionanoinformation.

Unit-1Vv
Supramolecular chemistry: Definition and development of supramolecular chemistry, nature
ofbindinginteractionsinsupramolecularstructures:ion-ion,ion-dipole,dipole-dipole,h-bonding,
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cation---interactions,supramolecularchemistryinlife,ionophores,porphyrinandothertetrapyrrollic
macrocycles, coenzymes, neurotransmitters, DNA and biochemical self-assembly.Classification
of supramolecular host-guest compounds, pre- organization and
complementarily,receptors,nature of supramolecularinteractions.

Supromolecular structures. Host-guest chemistry: synthesis and structure of crown ethers,
lariatether and podands, cryptands, spherands, calixarenes, cylcodextrins, cyclophanes,
carcerands
andhemicarcerands.Conceptsofselectivity,macrocyclic,macrobicyclicsynthesisandtemplateeffects

Supramolcular chemistry of dendrimers and its assembly, dendritic nanodevices,
Supramolecularpolymers including amphiphilic block polymers and molecular imprinter
polymers, biologicalselfassembly in amyloids, actins andfibrin, COF and supramolecular gels.

Text and Reference books:

S.No. | Name/Title Author Publisher
Nanochemistry, A Chemical | G.A.Ozin&Andre, Royal  society of
approachtoNanomaterials C.Arsenault Chemists,2005.
Introductionto Nanotechnology C.P.Poole,Jr.,F.J.Owe | Wileyinterscience

ns
Realworldcases ingreenchemistry M.C.CannandM.E.Co | ACSPublications.
nnelly
Policiesforcleaner Technologies T.Clayton Earthscan

NewTrends inGreen Chemistry V.K.Ahluwaliaand AnamayaPublishers,N
M.Kidwai ewDelhi.
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Semester

A%

Course Code

CHM654

Course Title

Electrochemistry & SurfaceChemistry

Type of course

Major

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc.with Chemistryasoneof themain Subject

Course
Objective

ThisstudyDealswiththepropertiesofsurfacesorphaseboundariesandwiththechemic
alchanges occurring at asurface orinterface.

Course
Outcomes

Thestudentswill beable to:
1. AcquirebasicknowledgeofElectrochemistryofelectrodeelectrolytein
terfaceand propertiesof surfaces or phase boundaries.

Understading basic concepts of electro chemistry, redox processes
inelectrochemicalsystems, EMF, pH andtheir applications

. Activityandactivitycoefficient adApplicationofhomogeneous
andheterogeneouscatalysis in chemical synthesis

Unit-1I
Adsorption:Surfacetension,capillaryaction,pressuredifferenceacrosscurvedsurface(Laplace
equations), vapor pressure of droplets (Kelvin equation), Gibbs adsorption isotherm,estimation

of surface

(BET equation), surface films on liquids (Electro-kinetic

phenomena),catalyticactivity at

surfaces.

Adsorption and Catalysis: Colloids and their stability, Adsorption of solids, Gibbs

adsorptionisotherm, BET adsorption

isotherm, Langmuir and Fredulich Isotherms.

Homogeneous catalysisand heterogeneous catalysis, enzyme catalysis. Michealis-Menten

mechanism,

Lineweaver-BurkPlot,competitive,non-

competitiveanduncompetitivebindings,kineticsofcatalyticreactions.

Unit-11

Electrochemistry: Oxidationnumbers.Redoxpotential.Electrochemicalseries.Redoxindicators.
Electrochemical cell reactions, Nernst equation, Electrode Kinetics, electrical doublelayer,

electode/electrolyte

interface, Batteries, primary & secondary Fuel Cells, Introduction

tocorrosion,nomogeneoustheory,formsofcorrosion,corrosionmonitoringandPreventioncorrosion.
Electrochemical Cells: Concentration cells with and without liquid junction, thermodynamics
ofreversibleelectrodesandreversiblecells,potentiometric titration,conductometrictitrations

Unit-111

Colloidal State: Classification of colloids, charge and stability of colloidal dispersions, Hardy-
SchulzeLaw,goldnumber,electricalpropertiesofcolloids,electricaldoublelayeranditsstructure,

Stern’s

theory of double layer,

zeta-potential,  electrophoresis and  electro-

osmosis,emulsionsandtheirclassification,emulsifiers,gelsandtheirclassification,thixotropy.Associ
ationcolloids; miceller formation,cmc, soap action,Application of colloids.
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Micelles: Surfaceactiveagents,classificationofsurfaceactiveagents,micellization,Hydrophobicinter
actions,criticalmicellarconcentration(CMC), factorsaffectingCM Cofsurfactants,counterionbinding
tomicelles, solubilization,microemulsion, reversemicelles.

Unit-1vV

Voltmametry and Polarography: Polarography, polarographic cells, polarogram,
interpretationof polarographic waves, equation for the polarographic waves, effect of complex
formation onpolarographic wave, polarograms for irreversible reactions, dropping mercury
electrode,
currentvariationsduringlifetimeofadrop,meritsanddemeritsofdme,polarographicdiffusioncurrents,
Ilkovicequation, capillary characteristics, temperature, polarograms for mixture ofreactants,
anodic and cathodic waves, factors affecting polarographic currents, applications
ofpolarography, treatment of data, organic and inorganic polarographic analysis, voltammetry
atsolidelectrodes, cyclic voltammetry and interpretation of data.

Textand Reference books:

S.No. | Name/Title Author Publisher
SurfaceChemistry E.M.Mc Cash Oxford

University
Press,Oxford (2001).
Anintroduction toLiquid State P.A.Eglestaff AcademicPress.

Electrochemicalmethods, Fundamentals AlJ. Bard, L.R.| Wiley,1980.
andMethods Faulkner,

PhysicalElectrochemistry- EliezerGileadi, Wiley-VCH2011.
Fundamentals, Techniquesand Applications
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Semester v

Course Code CHMG656

Course Title Biofuels

Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course prerequisite | B.Sc.withChemistryasmainsubject

Course Objective Toacquireknowledgeofdifferentmethodsofbiofuelproduction,application,
andtheiradvantages.

Course Outcomes Thestudentswill beable to:

1. Knowecurrentprocessesforbiofuelproductionfrombiomass
2. Discussthemodelsofbiomassconcentrationandutilization
3. Basic about Feedstock and Fermentation

Syllabus

Unit -1

Introduction:Driversforalternativefuels,security,costandenvironmentalconsiderations,carbo
n sequestrationandtheimpactofbiofuels, reviewofcurrentprocessesfor
biofuelproductionfrombiomass

Unit-II

EconomicModels:
Costingofcurrentandfutureprocessesforbiofuelproductionfrombiomass,biomass
availability, modelsofbiomassconcentrationandutilization.

Unit-I11

Feedstock Chemistry: Chemistry of triglycerides and carbohydrates, Improving biomass
yieldand
propertiesforeasierprocessingandconversion,Pretreatmentofbiomass,Enzymatichydrolysis,Processesand
alternatives, Enzymes immobilization techniques.

Unit-1V
Fermentation:Processesand alternatives,Aqueousprocessing ofsugars.

Bio-Dieseland otheralternative liquid fuels,Policy ofbiofuels, Biofuels aroundthe world:
Brazil, India and China
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Text and Reference books:

S.No. | Name/Title Author Publisher
Biofuels: Towardsagreenerandsecureene | Bhojvaid,P.K., TERIPress(2006).
rgy future,
DadhichProductionandTechnologyof Adholeya, A., TERIpress(2008).
Bio-diesel:Seedingachange,
Biofuels: Production, Application Scragg,A.-H., CABI(2009).
andDevelopment
Biofuels, Olsson,L., Springer,(2007).

Biofuels:IllusionOrReality? Furfari,A., the

EuropeanExperience,

EditionsTECHNIP
(2008).
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Semester

v

Course Code

CHMG658

Course Title

Pharmaceutical Chemistry & Drug Design

Type of course

Major (DSE)

LTP

4:0:0

Credits

4

Course
prerequisite

B.Sc.withChemistryasmainsubject

Course
Objective

Toimpartknowledgeaboutprocessofdrugdiscovery,
drugdesignanddrugd
elivery

Course
Outcomes

Thestudentswill beable to:

1. Acquireknowledge of Basic processof drug discovery & drugdesign.

2. Understanding of drug-receptor interactions and various
drugmechanisms.

3. Predictionofpharmacokinetics, pharmacodynamics through SAR,
QSAR in drugdesign and discovery.
Predict and interpret mode of action of model representative drugs
(antibiotics, psychoactive drugs.

Unit-1

Basics of Pharmaceutical Chemistry

DrugDiscoveryandDrugDevelopment:Introduction,PresentandPast,Classification  of

drugs,

Drug targets specification, Choice of Bioassay, InVivoand in Vitro tests,Pit falls.

Drug Action at Receptors: Receptor role, Change of shapebythe receptors, Design
ofAgonistsand Antagonists, Drug action on DNAand RNA.

Drugadministration: Introduction,oraladministration,sublingualadministration,rectaladministrati
on,epithelial administration, inhalation,injectionand implants.

Unit-11

Pharmacokinetics: Drug distribution and survival, Pharmacokinetic issues in drug design
likeChemicalandMetabolicstability,Hydrophilic/hydrophobicbalance,lonization,sizeandnumberof
hydrogenbondinginteractions,Drugdoselevels,solubilityandmembranepermeability, variation
ofdifferent groups to alter polarity.

Prodrugs: Introduction, Effect of prodrugs on: improved membrane permeability,
prolongeddrug activity, masking drug toxicity and side effects, increased chemical stability,
targeting ofdrugs,prodrugs activation by external influence.

Unit-111

Drug Design, Drug-Target Interactions: Introduction, Variation of Substituent, Expansion ofthe
Structure, Chain  expansion/Contractions, Ring  expansion/Contractions, Ring  Variation,
RingFusions,Isosteres. The  influence  of steric  factors, optical,geometricalisomerism,
conformationalisomerismon pharmacologicalactivity.
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DrugDesign,ARationalApproach:Introduction-analoguesandprodrugs—conceptof lead”.
Quantum mechanical approach, Molecular orbital approach, Molecular connectivity approach,
Generalconsiderations-Tailoring ofdrugs.

Structure-ActivityRelationships(SAR):Basic concepts;

QuantitativeStructureActivityRelationships(QSAR): Introduction,Hydrophobicity,Electronice
ffects, Stericfactors, physicochemical parameters

Unit-1v

CombinatorialSynthesis-
Thedesignofcompoundlibrariesandtheirapplicationtodrugdiscovery:application,combinatorialche
mistry.

Antibiotics: Structure, SAR and biological action of antibiotics. Example- penicillin, penicillin-
G, penicillin-V, Amoxycillin, chloramphenicol, tetracycline and streptomycin.

Sulphonamides: Structure, SAR and mode of action of sulphonamides,

Psychoactive drugs: Introduction neurotransmitters-receptor interaction, CNS depressant and
stimulants SAR and mode of action.

Text and Reference books:

S.No. | Name/Title Author Publisher
TextbookofPharmacology W.C.Bowman,and BlackwellScientific19
M.J. Rand 80
Medicinal Chemistry-the role C.R.Ganellin,and Academic
oforganicchemistryin S.M. Roberts Press
drugresearch 1993.
MedicinalChemistry-principlesand F.D.King TheRoyalSocietyof
practice Chemistry1994.
Burger’sMedicinalChemistryanddrugd | M.E. Wolff 5thedition\Volumel-
iscovery 5.Wiley 1995
The Organic Chemistry of R.B.Silverman AcademicPress
DrugDesignand Drug Action, Inc.London2ndEditio
n,2004
An introduction to GrahamL. Patrik Oxford  University
MedicinalChemistry Press, 3rd
edition,2005
PharmaceuticalProcessValidation I.R.Berry&R.A.Nash | AcademicPress,Lond
on, 3rd Edition,2003
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Semester AV
Course Code CHM®660

Course Title Industrial Chemical analysis & Quality Control

Type of course Major (DSE)

LTP 4:0:0
Credits 4
Course B.Sc.withChemistryasmainsubject
prerequisite
Course Objective | ToimpartbasicknowledgeofbasicindustrialChemicalanalysis&QualityControlprocess
es.
Course Outcomes | Thestudentswill beable to:
1. AcquireCoherentandadvancedknowledgeofthebasicof
Industrial Chemicalanalysis& Quality Controlprocesses.
2. AnalyzeChemical,biologicalandradiationhazardsinlaboratory.
3. Safetyfollowed duringanalysis of Special Industrial Material.

UNIT-I

Analytical Chemometrics : General introduction and its application in optimisation,
Modellingand parameter estimation, Sampling, calibration, Factor analysis, Resolution, Signal
processing,Structure-property relationship, Pattern recognition, Propagation of measurement
uncertainties(inaccuracy and imprecision), Analytical validation techniques, Non-linear
regression  analysis,Goodmanufacturing  practice  (GMP), Goodlab  practice(GLP),
labandindustrial safety.

UNIT-I1I

Analysis of Special Industrial Material (General Strategy for Analysis) : Analysis of
dairyproducts, oils, soaps and synthetic detergents, food additives, petrochemicals (including
liguidandgaseousfuels) pesticides, drugsand pharmaceuticals, fertilizersand paints.

UNIT-11I

ClinicalAnalysis:Sampling and selective analysis of biological fluids (using routine
andautomaticinstruments),glucose,bilirubins,totalcholesterol,haemoglobin,creatinine,totalprotein
s, albumin, urea-nitrogen, carticosteroids and barbiturates. Immunological methods
ofanalysis:ELISA, RIA and Immunodiffusion.

UNIT-1V

Chemical Sensors : Principles, types of chemical sensors based on the modes of
transductions, Types of chemical sensor based on the chemically sensitive materials (solid
electrolyte,
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gas,semiconductor),Humiditysensors,Biosensors,Electrochemicalsensors(Potentiometricsensors,

lon-selectiveelectrodes,Membraneelectrodes,Amperometricsensors,ClarkandEnzymeelectrodes).

Text and Reference books:

S.No.

Name/Title

Author

Publisher

1

Greenchemistryfrontiersinbenignchemi
calsynthesisandprocesses

P. Anastas and
H.Williamson

Oxford
University
Press.

Chemical management: Reducing
wastandcostthroughinnovativesupplyst
rategies

Lermaand W.Straat

WilleySons

Realworldcases ingreenchemistry

M.C.CannandM.E.Co
nnelly

ACSPublications.

Policiesforcleaner Technologies

T.Clayton

Earthscan

NewTrends inGreen Chemistry

V.K.Ahluwaliaand
M.Kidwai

AnamayaPublishers,
NewDelhi.
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Semester v
Course Code CHM 662
Course Title Chemistry of Materials

Type of course Major (DSE)

LTP 4:0:0

Credits 4

Course prerequisite | B.Sc.withChemistryasmainsubject

Course Objective To introduce the concepts and importance ofphotochemistry
andphotophysicalprinciples,theirapplicationsonsimpleandmacromole
cules.

Course Outcomes Thestudentswill beable to explain

1. Basic concept about physicochemical properties.

2. Structure and properties of amino acids, peptides and carbohydrates.
3. Identifyandcharacterizeoftransientintermediatesbyultrafast
Modern techniques.

Syllabus

Unit-1
PrinciplesandConcepts:volatility/vaporpressure,molecularweightandsize,solubility,boiling
point, melting point, density/specific gravity, pH, apparent molar volumes, partial molarvolumes,
transfer volumes, partial molar expansibilities, relative deviation of apparent molarvolume, molar
conductivities, limitingmolar conductivities.

Unit-11

Amino Acids, Peptides and Proteins: Preparation of Amino Acids: Strecker synthes is
using  Gabriel’s  phthalimide  synthesis.  Zwitterion,  Isoelectric  point  and
ElectrophoresisReactions of Amino acids: ester of -COOH group, acetylation of —NH2
group, complexationwith Cu2+ions,ninhydrintest.
OverviewofPrimary,Secondary, TertiaryandQuaternaryStructureofproteins.Determinationof
Primary structure of Peptides by degradation Edmann degradation (N-terminal) and C—
terminal(thiohydantoinand with carboxypeptidase enzyme).

Carbohydrates: Classification, and General Properties, Glucose and Fructose (open chain
andcyclic structure), Determination of configuration of monosaccharides, absolute
configuration ofGlucoseandFructose, Mutarotation,ascendingand descending in mono-
saccharides
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Excimer and exciplex, Kinetics of luminescence quenching, Static and dynamic, Stern-
Volmeranalysis,DeviationfromStern-
Volmerkinetics,Photoinducedelectrontransferrates,Freeenergy dependence of electron transfer on
rate, Photoinduced energy transfer, FRET, ESPIT, TBET,Rate and efficiency alculation of FRET

Unit-1v
Applications of Photochemistry and Photophyscial Principles: Measurement of fluorescence
andphosphorescenceandlifetimes, Introductiontotime-
resolvedtechniquesforabsorptionandemissionmeasurements, Detectionandkineticsofreactiveinter
mediates,Photochromicreactionsandmemorydevices,Sensors,Switchesandmolecularmachines, Ti
O2photocatalysis,Flash photolysis.

Textand Reference books:

S.No.

Name/Title

Author

Publisher

TheElementsofPhysicalChemistry

P.W. Atkins

Oxford

FundamentalsofPhotoinducedElectronTra
nsfer

Kavarnos,G.J

VCHpublishersinc.,New
York(1993).

MolecularFluorescence:PrinciplesandAppl
ications

Valeur,B

Wiley-VCH

Verlag
GmbH,
Weinheim(2002).

ModernMolecularPhotochemistryofO
rganic
Molecules

Turro, N.
J.,Ramamu

rthy,V.,andScaiano,J.

C

University
Science,
Books,CA(2010)

Ninomiya,l.,andNaito, T.,

Photochemical
Synthesis,

AcademicPress,New
York(1989).
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Semester v

Course Code RM652

Course Title Advances in Research Methodology in Biological and Chemical
Sciences

Type of course Major

LTP 4:1:0

Credits 5

Course prerequisite | B.Sc.withChemistryasmainsubject

Course Objective To understand the philosophy of science and ethics, research integrityand
publication ethics. To identify research misconduct and
predatorypublications. To understand indexing and citation databases,
open accesspublications, research metrics (citations, h-index, impact
Factor, etc.). Tounderstandthe usage of plagiarism tools.

Course Outcomes At the end of this course, the students should be able to:

1. Understandsomebasic conceptsof research andits methodologies.
2. ldentify appropriateresearchtopics.

3. Selectanddefineappropriateresearchproblemand parameters

Unit-1

Advanced Research Designs and Data Collection Methods: Cross-sectional, longitudinal, cohort,
case control and randomized controlled trials; Mixed methods research; Advanced data collection
techniques — surveys, interviews, focus groups, observational studies; Application of advanced
research designs in biological and chemical sciences; Literature review tools for research.

Unit-2

Advanced Data Analysis and Interpretation: Multivariate analysis, regression models, correlation,
ANOVA and chi-square tests; Introduction to meta-analysis and systematic reviews; Data
visualization tools and software — Excel, R, SPSS, GraphPad Prism; Application of bioinformatics
and cheminformatics databases as research tools; Interpretation of results and avoiding bias in
data analysis.

Unit-3

Research Communication and Proposal Writing: Writing advanced research papers — review
articles, short communications, systematic reviews; Scientific presentations — poster designs and
effective oral delivery; Research project proposal writing — structure, components, funding
agencies (national and international), budget preparation; Basics of grant writing — application
process, common mistakes and success strategies; Collaborative and interdisciplinary research in
biological and chemical sciences.
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Recent Advances, Research Ethics and Career in Research: Emerging research methodologies —
high-throughput screening, omics approaches, artificial intelligence and big data in research;
Advanced referencing tools — Mendeley; Advanced plagiarism detection tools and research
integrity; Open access publishing, journals and awareness of impact factor; Intellectual property
rights — patents in biological and chemical sciences, technology transfer; Career opportunities in
research — academia, industry, scientific writing and policy making.

Text and Reference books:

Author Publisher
CSIR Guidelines for Ethics in Research CSIR CSIR (2019)
and in Governance - CSIR (2019)
Ethics in Science Education. Research Amit Ghosh. Ashok INSA (2019)
and Governance Kumar Singhvi -

Research Design: Qualitative, John W. Creswell and Sage Pubns; Sth edition

Quantitative, and Mixed Methods . David Creswell (2 January 2018)

Approaches

University of Chicago
Press; 4th edition (28
October 2016)

Research Methodology: AStep-by-Step Ranjit Kumar Sage Publications
Guide for Beginners

methodsand CR Kothari:=Gaurav New Age
Garg International
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Semester AV

Course Code CHM 654

Course Title Scientific & Technical Writing

Type of course Minor

LTP 2:0:0

Credits 2

Course B.Sc.withChemistryasmainsubject
prerequisite

Course Objective | Thiscoursewillhelpyouwritewell-
researched,organized,andcorrectlydocumentedresearch papers.

Course Outcomes | Students will be able to:

1. Find research resources, such as online
resources(researchdatabases,referencelists),andcampusresources(writingcenters
,researchlibrarianhelp)

Evaluatethecredibilityofresearchsources,especially the online resources.
Find reference articles including scholarlyarticles from journals and news
articles from foreign and domestic news sources.

Unit-1:
IntroductiontoTechnicalWriting,whatisresearch?, howdoyoustructurearesearch paper? Basic Principles in
Technical Writing: (Audience, Purpose, Organization,Flow, Style,Presentation)

Unit-11:

Introduction to text analysis tools: analyzing research paper biographies, Writing aresearch paper
abstract: choosing between indicative and informative abstracts Writing aresearchpaper title: keywords,
noun phrases, and prepositions.

Unit-111:

Writingaresearchpaperintroduction:characteristicfeaturesandstructureofintroductions,  explaining  the
situation, describing problems/limitations, describing theresponse,

Unit-1V:

Writing a research paper results section: deciding the type of visual aid, explainingfigures and tables,
Writing a research paper discussion/conclusion section: summarizingresults,adjusting the strength of
interpretations usinghedging.
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Text and Reference books:

S.No. | Name/Title Author Publisher

Thesis and  assignment | AndersonB.H.,Dursaton,and WileyEastern1997
writing PooleM.:
Research Design BordensK.S. and Abbott, B McGraw Hill, 2008
andMethods
The Student's Guide | PaulOliver Open UniversityPress,
toResearchEthics 2003
Research Methods — Graziano,A.,M.,andRaulin,M.,L | Sixth
AProcessof Inquiry| Edition,Pearson,
2007
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Semester v

Course Code CHM664

Course Title Inorganic Chemistry Practical- 11
Type of course Practical (Major)

LTP 0:0:4

Credits 2

Course B.Sc.withChemistryasmainsubject
prerequisite
Course Toimpartknowledgeandhand-

Objective onexperiencesofinorganicpreparation,electrogravimetric tritration, Polarography
methods, Potentiometry and pHmetry andAmperometrictitrations of different
inorganicacidsand salt

Course Thestudentswill beable to:

Outcomes 1. Acquireknowledge ofbasicreparation routesofinorganiccompounds.

2. Applysemi-microqualitativeanalysisofmixtures.

3. Apply gravimetricanalysisfordifferent cations andanions.

List of Experiments:
(Note:Perform atleastanythreeexperimentsfrom eachsection)

1. Advanced Inorganic Preparations

I. Preparation of mercury tetraisothiocyanatocobaltate(ll). Determination of its magnetic moment
andinterpretationof its IRspectrum.

ii. Preparation of nitro-and nitrito-pentaamminecobalt(ll) chlorides from chloropenta amine
cobalt(l1l)chloride.Recording and interpreting their electronic and IR spectra.

iii. Preparation and resolution of tris(ethylenediamine)cobalt(Il) ion. Measurement of optical rotation
oftheseresolved complexes.

iv. Preparationofdiaquotetraacetatedicopper(ll).Determinationofitsmagneticsusceptibilityandinterpretati
onof E.P.R.,electronic absorption andIR spectra.

v. Preparationofhexaamminenickel(Il)chlorideandtris(ethylenediamine)nickel(ll)chloride.Interpretation
of their electronic absorption spectral data and magneticsusceptibility

vi. Preparationoflead tetraacetate.

vii. Preparationofpotassiumtrioxalatoaluminate(l11)trinydrate. ltsTGAandDTAstudiesanditsinterpretation
of its IR data.

viii. Preparationof sodiumtetrathionate, potassiumdithionate, and interpretation of their IRspectra.

ix. Preparation of iron(ll) oxalate and potassium trioxalateferrate(lll), Interpretation of their
magneticdata,EPR spectra.

2. ElectrogravimetryTitrations
i. Determination of Copper and Lead in a given sample of Brass electrogravimetrically .
ii. Determine coulometrically the concentration of Nickel and Cobalt from a given mixture.

3. Polarographymethods

iii. Polarographic Determination of Copper and Zinc in the given sample of Brass.
iv. Study thepolarographic waves produced bydissolvedoxygen.

v. Plotapolarogramfor a mixtureof Cd2+Zn2+,and Mnz-+, ions.
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4. PotentiometryandpHmetry

Vii.

Todeterminethe dissociationconstantofadibasic acid(malonic acid).

Potentiometrictitration ofa mixtureof Chlorideandlodide withAgNOs.
Todeterminethedegreeofhydrolysisofanilinehydrochlorideandhencehydrolysisconstantofthesa
It.

Titration of Phosphoric acid solution with NaOH using quinhydrone

electrode.

Potentiometric Determination of Solute Species in a Phosphate

Mixture.

Potentiometric Titration of Copperwith EDTA.

Apply strippingmethods todeterminetheconcentration ofleadin tapwater.

5. Amperometrictitrations:

Amperomertic titration of lead solution with potassium

dichromate. Amperometric titration of potassium sulphate solution with

Lead nitrate solution. Amperometrictitration ofnickelin solutionwith

dimethyl glyoxime.

DeterminetransportnumberofsilverandnitrateionsbyHittorf’smethod.
TostudycomplexformationbetweenFe(l11)andsalicylicacidandfindouttheformulaofthecom
plexspectrophotometrically.
Tostudythekineticsofhydrolysisofcrystalvioletspectrophotometricall

y.Determinationof nitriteinwater spectrophotometrically.
DeterminationofmolecularweightofpolymersbyTirbiditymetery.

Text and Reference books:

S.No.

Name/Title Author Publisher

1

Vogel's quantitative Mendham,Denny Pearson
analysisé Edn Education
2002

SynthesisandTechniqueinin | G.S.Girlomi; R.J.Angleci 3rdedn.;UniversityScie
organicchemistry nceBooks.

Advanced Practical AyodhaSingh CampusBooks2002
Inorganic Chemistry
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Semester v

Course Code CHM666

Course Title Dissertation-11

Type of course Major

LTP 0:0:16

Credits 8

Course B.Sc.withChemistryasmainsubject
prerequisite
Course Objective | The project would develop scientific aptitude, reviewing of literature,
criticalthinking, hypothesis development, experiment planning, synopsis writing,
problempresentationand way to solve the problem.

Course Outcomes | Thestudentswill beable to:

1. Exploreresearchaptitude&practicalabiltyofknowledgegainedbystude
ntin understanding the basicsof research

2. Develop critical thinking through the detailed review of
litraturecomprehendexpertiseforwritingtheresearchreportsinformofrevie
warticleas well asresearch publications.

. Analyze&generateexperimentalskillstowardsthe

industrialapplications.

Projectsupervisorwouldbeallocatedatthestartofthesemesterandresearchprojectwou
Id be undertakenin discussion withtheproject supervisor.

Attheendofthesemesterthestudenthastoprepareaprojectreportaspertheuniversitygui
delines/ Format.

Uponsubmissionoftheprojectreport,theprojectswouldbeevaluatedbasedonaproject
presentation.
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