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PROGRAMME OBJECTIVES & STRUCTURE

PO #

PROGRAMME OUTCOME

PO 1

Critical Thinking: Take informed actions after identifying the assumptions that frame
our thinking and actions, check out the degree to which these assumptions are accurate
and valid, and look at our ideas
anddecisions(intellectual,organizational,andpersonal)fromdifferent

Perspectives.

PO 2

Effective Communication: Speak, read, write and listen clearly in person and through
electronic media in English and in one Indian language, and make meaning of the world
by connecting people, ideas, books, media and Technology.

PO 3

Social Interaction: Elicit views of others, mediated is agreements and help reach
conclusions in group settings.

PO 4

Effective Citizenship: Demonstrate empathetic social concern and equity-centered
national development, and the ability to act with an informed awareness of issues and
participate in civic life through volunteering.

PO 5

Ethics: Recognize different value systems including your own, understand the moral
dimensions of your decisions, and accept responsibility for them.

PO 6

Environment and Sustainability: Understand the issues of environmental contexts and
sustainable development.

PO 7

Self-directed and Life-long Learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-technological changes.




PROGRAMME SPECIFIC OUTCOME

PSO # PROGRAMME SPECIFIC OUTCOME

PSO 1 | To gain a functional knowledge of theoretical concepts and experimental aspects of
chemistry and their applications in the day-to-day life.

PSO 2 | To integrate the gained knowledge with various contemporary and evolving areas in
chemical sciences like inorganic, organic, physical, analytical, synthetic, instrumental
etc.

PSO3 | To understand, analyze, plan and implement qualitative as well as
quantitative analytical synthetic and phenomenon-based problems in chemical
sciences.

PSO 4 | Provide opportunities to excel in academics, research or Industry.

Course Outcome (COs)
S.No. | Course Name Course Code
Semester-I
Inorganic Chemistry-I 101
Course Outcome
COl Understand atomic structure
CO2 Understand periodicity of elements
COo3 Discuss ionic bonds
CO4 Understand covalent bond
COs5s Concept of metallic bond and weak chemical forces
Calculus 102
(For students with Mathematics in 10+2)
Course Outcome
COl Understand sequences and integration
CO2 Evaluate limit and continuity
CO3 Examine differentiability
CO4 Explain expansions of functions




COs5 Understand curvature, asymptotes and curve tracing
Bio-molecules 102
(For students with Biology in 10+2)
Course Outcome
Col1 Understand carbohydrates
CO2 Understand amino acids
CO3 Discuss lipids
CO4 Explain nucleic acids
COS5 Understand vitamins
Mathematical Methods in Chemistry 103
Course Outcome
COl1 Explain fundamentals of mathematics
CO2 Discuss uncertainties in measurement
CcOo3 Understand mathematical series
CO4 Discuss differential calculus
CO5 Explain integral calculus
English Communication 104
Course Outcome
COl1 To enhance all the four communication skills in the students-- listening,
speaking, reading and writing
CO2 To familiarize the students with the nature and importance of effective
communication skills in their professional life
CO3 To make the students capable of actively participating in various
individual/group communications such as group discussion, debate,
meeting, presentation etc
CO4 | To enrich the vocabulary of the students to make them efficient
communicators
COs To strengthen the Grammar of the students
Inorganic Chemistry Lab 105
Course Outcome
COl Estimation of carbonate and hydroxide present together in mixture




CO2 Estimation of free alkali present in different soaps/detergents
CO3  |Estimation of Fe(II) and oxalic acid using standardized KMnO4
solution
CO4 Estimation of oxalic acid and sodium oxalate in a given mixture
CO5 Estimation of Fe(II) with K2Cr207 using internal (diphenylamine,
anthranilic acid) and external indicator
Bio-molecules 106
Course Outcome
col Qualitative analysis of biomolecules
co2 Carbohydrates-Molisch, Benedict’s, Fehling’s, picric acid,
Barfoed’s, Bial’s, Seliwanoff’s, osazone tests
co3 Proteins- Precipitation reactions of proteins, colour reactions of
proteins, colour reactions of amino acids like tryptophan,
tyrosine, cysteine, methionine, arginine, proline and histidine
COo4 Colour reactions of proteins- Biuret, xanthoproteic, Millon’s
CO5 Lipids-solubility, acrolein test, Salkowski test, Lieberman-
Burchard test
Semester-I1
Organic Chemistry 201
Course Outcome
COl Understand basics of organic chemistry
CO2 Understand stereochemistry
CO3 Understand chemistry of aliphatic hydrocarbons
CO4 Understand carbon-carbon pi-bonds
COs Determine cycloalkanes and conformational analysis
Algebra and Geometry 202
(For students with Mathematics in 10+2)
Course Outcome
COl Explain theory of equations and complex numbers
CO2 Explain relations and basic number theory




CO3 Understand row echelon form of matrices and applications
CO4 Understand planes, straight lines and spheres
CO5 Understand locus, surfaces, curves and conicoids
Cell Biology 202
(For students with Biology in 10+2)
Course Outcome
COl1 Understand introduction of cell
CcO2 Understand structure and function of sub-cellular organelles
CO3 Explain cell fraction techniques
CO4 Understand cell wall
COS5 Explain cell cycle and cell division
Life Science/ Biology-I 203
Course Outcome
COl1 Understand Cell and cellular processes
CO2 Understand Cell organelles
CO3 Explain nuclear envelope
CO4 Explain Cell cycle
COs5 Understand the instrumentation techniques
Environmental Science 204
Course Outcome
COl1 Have knowledge of the Modern fuels and their environmental
impact - Methanogenic bacteria
CO2 Comprehend the Structural and Functional dynamics of microbes,
their diversity
CO3 Have knowledge of treatment of municipal waste and Industrial
effluents, Biofertilizers
CO4 Have basic understanding of Enrichment of ores by
microorganisms
COs know about Methanogenesis: methonogenic, acetogenic and
fermentive bacteria
Organic Chemistry Lab 205

Course Outcome




COl1

Understand calibration of thermometer

CO2 Understand purification of organic compounds
CO3 Understand melting point
CO4 Determination of point mixed melting point of two unknown organic
compounds
COs Determine separation of a mixture of two amino acids
Cell Biology Lab 206
Course Outcome
COl1 Understand microscope
CO2 Cytochemical staining of proteins
COo3 Study of stages of mitosis
CO4 Study of stages of meiosis
COs Study of cell organelles
Semester-I11
Physical Chemistry-I 301
Course Outcome
COl Understand behavior of real gases
CO2 Discuss Chemical kinetics
CO3 Discuss liquid state
CO4 Analyse ionic equilibrium
CcO5 Explain solid state
Partial Differential Equations and Calculus of Variations 302
Course Outcome
COl Discuss first order partial differential equations
CO2 Discuss second order partial differential equations with constant coefficients
CO3 Discuss second order partial differential equations with variable coefficients
CcO4 Explain calculus of variations-variational problems with fixed boundaries
CcOs Explain calculus of variations-variational problems with moving boundaries
Human Physiology 302
Course Outcome
COl Discuss the Nervous System




CO2

Discuss Excretory System

CO3 Understand Body Fluids
CO4 Understand Endocrine System
CO5 Understand Digestive System
Fundamentals of Computers 303
Course Outcome
CO1 |Explain Introduction of Computer
CO 2 | Discuss Devices
CO 3 | Explain Human Computer Interface
CO4 |Understand Computer Networks
CO5 |Understand Internet
Bio-fertilizers 304
Course Outcome
CO1 |Understand Microbes as fertilizers
CO 2 |Explain Azospirillum and Azotobacter
CO 3 |Understand Blue green algae, phosphate solubilising microbes
CO 4 |Understand Mycorrhizal effect on plant growth
CO5 | Understand Microbial use in bioinsecticides and biocompost
Physical Chemistry Lab 305
Course Outcome
CO1 |Determination the surface tension
CO 2 | Study the variation of surface tension of detergent solution with
concentration
CO 3 | Explain viscosity measurements using Ostwald’s viscometer
CO 4 |Preparation of buffer solutions of different pH
CO5 |Determination of dissociation constant of a weak acid
Human Physiology Lab 306
Course Outcome
Cco1 Preparation of blood smear and differential leucocyte count.
Cc0o2 Estimation of Hemoglobin




CO03 Estimation of Uric acid

COo4 Understand Iron by Wong’s method

CO5 Understand qualitative analysis of Urine-detection of urea

Semester-1V

Organic Chemistry-11 401

Course Outcome

COl1 Understand Alkyls halides

CcO2 Understand Aryl halides

CO3 Discuss  Alcohols, Phenoles, Ethers and Epoxides

CO4 Discuss Carbonyl Compounds

CO5s Explain Carboxylic acids and their derivaties

Probability and Statistics 402

Course Outcome

COl1 Discuss Probability and Random Variables

CcO2 Understand Univariate distributions

CO3 Discuss Bivariate distributions

CO4 Understand Correlation and Regression

COs5 Discuss Information Theory

Biochemistry of Enzymes 402

Course Outcome

CO1 |Explain Enzymes and Classification

CO 2 |Discuss Characterization of Enzymes

CO 3 | Discuss Mechanism and Allosteric Enzymes

CO4 |Understand Isoenzymes

CO5 |Understand Applications of Enzymes

Elements of Modern Physics 403

Course Outcome

CO1 |Explain Basic knowledge of physics

Co2 Understand Position measurement

Cco3 Understand size and structure of atomic nucleus

CO4 | Understand Radioactivity




CO5 |Discuss Fission and Fusion
Environmental Impact Analysis 404
Course Outcome
CO1 |Understand Origin and Development
CO 2 | Discuss EIA Process
CO 3 |Learn main participants in EIA Process
CO4 |Understand Environmental Appraisal and Procedures in India and
EIA
CO5 | Discuss EIA notification September 2006 and amendments
Organic Chemistry Lab 405
Course Outcome
CO1 |Explain functional group test
CO 2 | Organic preparation
CO 3 | Oxidation of ethanol (Iodoform reaction)
CO4 |Understand hydrolysis of amides and esters
CO5 |Aldol condensation with either conventional of green method
Biochemistry of Enzymes Lab 406
Course Outcome
CO1 |Isolation of urease and demonstration of its activity
CO 2 | Purification of urease
CO 3 |Time course of urease reaction
CO4 |Determination of initial velocity of salivary amylase
CO5 | Determination of optimum temperature of salivary amylase
Semester-V
Physical Chemistry-II 501

Course Outcome

Cco1 Discuss introduction of thermodynamics

C0o2 Understand Thermochemistry

Cco3 Discuss Second and third law of thermodynamics
COo4 Understand free energy functions




CO5

Discuss partial molar quantities

Polymer Chemistry 502
Course Outcome
Cco1 Discuss introduction of polymer
Cc0o2 Understand polymeric structure and property relationship
C0o3 Understand polymerization chemistry
CO4 Understand characterization of polymers
CO5 Discuss glass transition temperature and determination of T,
Advanced Analytical Chemistry 502
Course Outcome
Cco1 Understand statistical methods in chemical analysis
C0o2 Understand polarography
Cco3 Understand thermal analysis
Co4 Understand Chromatography
CO5 Discuss analysis of fuel and drugs
Analytical Clinical Biochemistry 503
Course Outcome
Cco1 Understand Carbohydrates
Cc0o2 Understand Proteins
Cco3 Understand Lipid
COo4 Understand Structure of DNA and RNA
CO5 Discuss Blood and Formation of Urine
Physical Chemistry Lab 505
Course Outcome
COl Determination of critical solution temperature and composition of
the phenol-water system
CO2 Study the equilibrium
CO3 Study the kinetics
CO4 Saponification of ethyl acetate
CO5 Verification of Freundlich and Langmuir isotherms for adsorption
Semester-VI
Molecular Spectroscopy and Photochemistry 601




Course Outcome

COl1 Understand electromagnetic radiation and rotation spectroscopy
CO2 Understand vibrational spectroscopy
CO3 Explain Raman spectroscopy
CO4 Understand Electronic spectroscopy
COs Explain Photophysical and photochemical processes
Medicinal Chemistry 602
Course Outcome
COl1 Understand Bio-physicochemical properties
CO2 Understand Structural properties
CO3 Explain Drug target understanding and medicinal chemistry of
therapeutic agent
CO4 Explain Steroids, Prostaglandins, enzyme, hormone and vitamins
COs5 Understand Concept of rational drug design
Electrochemistry 602
Course Outcome
COl Understand electrochemistry of weak and strong electrolyts-I
CO2 Understand electrochemistry of weak and strong electrolyts-II
CO3 Discuss electrochemical laws of electrolysis
CO4 Explain Electroanalytical methods
CO5 Discuss electrical & magnetic properties of atoms and molecules
Organometallic and Bioinorganic Chemistry 603
Course Outcome
CO1 Understand chemistry of 3d metals
CO2 Understand organometallic compounds
COo3 Understand metal carbonyls
CO4 Discuss Zeise’s salt
CO5 Explain Ferrocene and bioinorganic chemistry
Organic Spectroscopy 603
Course Outcome
CO1 Understand basic principles of UV Spectroscopy




CO2

Understand UV spectroscopy

CO3 Explain basic principles of IR spectroscopy
CO4 Discuss NMR
CO5 Understand basic principles of mass spectrometry
Molecular spectroscopy and photochemistry 605
Course Outcome
COl1 Determination of indicator constant-colorimetry
CO2 Verification of Beer’s Law
CO3 Determination of concentration of solution by colorimetry
CO4 Interpretation of IR spectra
CO5s Interpretation of Uv-visible spectra
Semester-VII
Green Chemistry 701
Course Outcome
COl1 Discuss Introduction of Green Chemistry
CO2 Discuss principles of green chemistry and designing a chemical synthesis
CO3 Discuss Green synthesis/reaction I
CO4 Discuss Green synthesis/reaction 11
CO5 Understand future trends in green chemistry
Environmental Chemistry 702
Course OQutcome
COl1 Discuss Environment
CcO2 Discuss hydrosphere
CO3 Discuss Atmosphere
CO4 Explain Aquatic chemistry
CcO5 Explain Municipal water treatment processes
Nuclear and Radiation Chemistry 702
Course Outcome
COl Discuss Introduction of Nuclear and Radiation Chemistry
CO2 Discuss Nuclear Reaction
CO3 Understand Radioactivity and Types of Reactions




CO4

Understand Radiation Chemistry

COs5 Understand Nuclear Pollution and Radiological Safety
Research Methodology 703
Course Outcome
CO1 |Explain basic concepts of Research
CO 2 | Discuss Data Collection and Documentation of Observations
CO 3 |Overview of application to chemistry related problems
CO4 |Understand Ethics and good practical’s
CO5 |Understand Art of Scientific Writing
Green Chemistry Lab 705
Course Outcome
CO1 |Preparation and characterization of nanoparticles of gold using tea
leaves
CO 2 |Preparation of biodiesel from vegetable/waste cooking oil
CO 3 | Benzoin condensation using Thiamine hydrochloride as a catalyst
CO 4 |Solvent free, microwave assisted one pot synthesis of
phthalocyanine Cu(II) complex
CO5 |Understand photoreduction of benzophenone to benzopinacol in
presence of sunlight
Semester-VIII
Analytical Chemistry 801
Course Outcome
CO1 |Understand qualitative and quantitative aspects of analysis
CO 2 | Discuss spectroscopy
CO 3 | Explain Vibration spectroscopy
CO 4 | Discuss UV-visible spectroscopy
CO5 | Understand Thermal analysis
Heterocyclic Chemistry 802
Course Outcome
Cco1 Discuss three-membered rings with one heteroatom
Cc0o2 Discuss three-membered rings with two heteroatoms




Cco3 Discuss four-membered heterocycles
CO4 Discuss five-membered atomic heterocycle
CO5 Explain condensed five-membered heterocycles
Introduction to Nano-Chemistry and Applications 802
Course Outcome
COl Discuss Introduction of nanoscience
Cc0o2 Explain calculation of percentage of surface atom
Cco3 Explain size dependent properties of nanomaterials
CO4 Discuss synthesis of nanomaterials
CO5 Understand material characterization techniques
Analytical Chemistry Lab 801
Course Outcome
COl1 Explain Chromatography
C02 Explain solvent extractions
COo3 Explain size analysis of soil
Co4 Discuss ion exchange
CO5 Explain sectrophotometry




ALK Universdty, Rewa

R.Se. (MonsResearch) Chemisiry
Conrse Structure and Scheme of Fxaminathon
WGECURCR Syatem o per orlinance 14A)

| Nemeuter-| e
| Vv onbe wmd Name Cowrse | Crediin Allecated | Distribution af Distributins af
Type Thesry Marka Practical Marks
Theory || Praciiesl | intermal Eviernal | isiernal | Extermsl
{Theough | (Fnd (Fnd
CCT) Semester Sermcuder
. Exam) Practicsl
 ———— Exam)
T B Chovnisir-] hlajor 4 2 4 £l 60
"l_l;lf._-."‘.dTu“: Wiror ry Ty 10 )] M BA
| Bammodocubes I 3 in ) T [
L. -
[ B Mlabervatical Mobedz in | GET 4 BA 40 & A KA
S
{ :qn:’i-'_ h L cathon | AE ] HA T [ WA NA
L SEMESTER TOTAL 0 400 200
Ukl o W8 hmbertn, woith, MAaPhorsamcs i F0=F
Muvmdilo ke fhe wadors Pipdosgy i ik 2
l ———
Cniree cody wnd Xame Course Ciredits Albsesbed [Mstribistbon of Distribution of
Tipe Theary Mark Practical Marks
Theary | Fractical | Inbernal External | Intermal | Extermal
{(Through | [End {Enul
CCE) Sememer Semeiler
Exsami) Pracuics]
=0: s Cha ;
¢ Urganis Chetsisirs] Mugor 4 2 A [71] ET) &0
TAZ: Algetea and Mimor b NA 40 . L)
Covenetry ! 1 2 ET) 1] 40 60
Celll B ik -1
208 Like Sceence GE-IL 4 A A &0 HA M
| Biclogyl
24 Fnvaronmonial AF-=H 4 M 40 0 A MA
Scienge
SEMESTER TOTAL 20 vl ) 200
T —— with, Mathomascy 0 BB §
el Pk o vk srmdoi sk s Do 2
Prof. le-change

;:"Jqﬁ'i‘“"_r
0




AP, Unbvershiy, Rewii
I.Se. (Honw'Resenrch) Clhemistiy

Course Structure and Seheme of Examinathn
(UGC-CBCS Sysiem as per ordinance 14A)

Srmuasier-111 =
Cndirse eode and Nanse Course | Crediis Allncaied | Diserihation o Iblsirbhatinn of
Type Thenry Marks Praciical Marks
Thesry | Practical | Intermal | Evternal | internal “Hjlrlll'
(Through | (Fnd il
g ] Seppoicr Heiieesior
Exnm) Practical
s Exani _ |
30T Physscal Chemiisirg] Migar i 3 T Al ] o0
303: Partinl Dicrenial Equatan | Mimar NA 0 & MA NA
ol Calculus' 3 ) ] #l an L
Heamaas Phyvibology?
#13: Fundamental of compubers GE-I r WA I [T HA MA
| 30d: Rinderailizers SEA 1 HA 1 [ “HA NA
SEM TOTAL 210 S 2K}
“Tariia) 011 Merem a1 Exqmitic sad T alomt for [ Sudenls 5 SEhermatics n e 5 =
lwman Phepsnkagy fir the srskoms wilh Elalborabics in 1115 3
Semester-1V = e
Ciurie code umill Name Course Type Crediln Alnesied Estrihaiion af Mstribaling of
Thenry Marks Pracileal Marks
Thenry | Pracileal | Intermal Fulernal | Indernml | External
{Through | (End {End
CCE) Sermcuier Semuestor
Examj Prectical
I1I..H:n|
401: Organie Cheni |  lajor 4 2 40 [T FT &l
4i2; Probabality and Mmor 5 KA A [ MNa, WA
Sintistics " 4 2 40 4] 41 &
Bincherisny of Eraymes?
403 Eloments of Madem GE-IV i NA 40 &l NA NA
Physics M
404 Environmental SE-Il 4 WA 40 Ll WA WA
| tmpuact Analysis
| SEMESTER TOTAL 1] T 00
"Prnhwbilivg sa8 Rimslics or The dsess Wi Mathematics n M3
Bk sy of Frryinculis fhe avdesis wiib Wathomaiicn m 1 0-3
Prof. In-cherge



AS Undversliy, Hewn

s [ wyRiesenreh) Chemisin
Conre Ktractur and Seheme of Examinaibon
TUGUCRES Systemn my pere ondinance 14A)

| Bemewtery
Cwnrne vadde and Name Cwnrve | Crebi Clbstared | Dist il of | skt it ot
Ty Thinis Yarks Pracibeal Marks
Theary | Practbeal | Intvrnal | Evtermal | Tatermal | Bxternal
i Vhawaghy | (il il
Cel Kbt N
Fsaml P liscil
e — (R FI)
SO0 Phasieal C stk Maj 4 3 W P n il
:ﬁgﬁﬁfirﬂﬁv_ﬂ' Tt G - 0 | AR | mA
Advamce Anabytical Chewrisey
SOV Awalytical Clical | st |4 A 1w w A [T M
Tinchermistry .
A1 Fichd Projent” I lemshvip X As 4 2 WA NA A A
Appromticeihip : RN | T B M) (AR
SEMISTTR TOTAL EAGERLN HECINBKT  SSRSSMGE T | SR SR AR
[ Semevter-Vl e ]
Coure conle wd Name | Cowrse Type | Croiin Atseatesl | Disirithos ol PHanribvughn of
Theors Marks Practheal Marky
Theary | Practical | intermal | Extersal | nternsl | Eviernsl
 Thnpugh | Lkl {Fml
LUER Heupeper Koot
Fxaniy Prawal
T Fiwmw)
A0 hiodooular Wlajur 4 2 Al il 4u i
Bgtroduagry” ans
Meivcbomia it Ea FESEE S
#1; Mol Chenyiemy TEA i WA ] o WA WA
i
itlecenochemi S L e e
E:mhﬁlﬂ.ﬁ -1 4 BA i L1 A hA
Ranlmvrgaaic Choni sy
O
w0 Fichd Tw* FriSAS [ HA NA MA 40 Y
1 i I s St
SEMESTER TOTAL =t . I S . —
Prol. bn-ulangs



AFSE, Upiversity, Rewa
B.Sc. {Hans/Research) Chemistry

Course Structure and Scheme of Framination
(UGC-CBCS System as per ordinance 14(A))

P " A T T T U U T %

Semester-h 11
Coiirse code and Name Cowrse | Credits Allocsacd | Dinaribarion of | Distribation of I
_ —
| Theory | Practieal | Intermal | Eviermal | Imtermsl | Exiermsl |
! (Theough | (Frd Lones
. CCEN | Bememer SerTcRLsT
| Examij Practical |
S— _ Exam) |
T00: Garoen Chenmistry Mar | 3 3 % | @ | ® Lo
e | {
TOC: Envlrmnugt‘hnm-_-.- n-ll-!;,.rE. 4 A ) 1 B WA, A {1
Nuchear snd Radiation Chemisgry t i
1'-: ::::nm Micttadol gy Minor 4 KA 40 [T A BA i
04: Frehd Progect’ Intemaigy FRIS' [ 4 2 NA N &0
| Apprevticeship / Research Project | A% R i » K
SEMESTER TOTAL i 00 20 F
i
S fmeiter=v L1 |
Couirae code and Name Course Credits Albscated | Distribuasion of DMsrribvtion of
Type Theary Marks Practical Marks {
Theary | Fractical | Enfernal External | Intermsl | Ex 1 |
(Throogh | (End qE.:m
CCE) Scrocaer SEmeaer I
Exam] Practical
oz . B [
BOI: Analytical Chemisery Mlsjor 4 ] T3] [T e
LR Hﬂ:fuy'ﬂr;t Chemnistry DSE-V 4 WA 40 &0 ﬂ ;ﬂ [
| Intmoductivn o Nane-chemisiry
203, tllifl_'ﬂl‘l-ﬂﬂ Mmor 4 ™A i ] A | I
B0M: Field Project! Internship! FIIS'ASTR 4 ] MA B a0 A
Appren mceship / Heseardh P “
SEMESTER TOTAL ~Io0 S -



Subject I
Major
Semester |
(Core)
Inorganic Chemistry-I
COURSE OBJECTIVES
On completion of this course, the students will be able to understand:
e Atomic theory and its evolution.
e Elements in periodic table; physical and chemical characteristics, periodicity.
e Identity of given element, relative size, charges of proton, neutron and electrons and their
assembly to form different atoms.
e Physical and chemical characteristics of elements in various groups and periods
according to ionic size, charge, etc. and position in periodic table.
e Characterize bonding between atoms, molecules, interaction and energetic, hybridization
and shapes of atomic, molecular orbitals, bond parameters, bond- distances and energies.
e Valence bond theory incorporating concepts of hybridization predicting geometry of
molecules.
e Importance of hydrogen bonding, metallic bonding.

Unit-I: Atomic Structure

Bohr’s theory, its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de’
Broglie equation, Heisenberg’'s Uncertainty Principle and its significance, Schrodinger’s wave
equation, significance of ¥ and 2. Quantum numbers and their significance. Normalized and
orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for
hydrogen atom. Radial and angular distribution curves. Shapes of s, p, d and f orbitals. Contour
boundary and probability diagrams. Pauli’s Exclusion Principle, Hund’s rule of maximum
multiplicity, Aufbau’s principle and its limitations, Variation of orbital energy with atomic
number.

Unit-II: Periodicity of Elements

s, p, d, f block elements, the long form of periodic table. Detailed discussion of the following
properties of the elements, with reference to s and p-block. Effective nuclear charge, shielding or
screening effect, Slater rules, variation of effective nuclear charge in periodic table. Atomic radii
(van’der Waals), lonic and crystal radii. Covalent radii (octahedral and tetrahedral), Ionization
enthalpy, Successive ionization enthalpies and factors affecting ionization energy. Applications of
ionization enthalpy. Electron gain enthalpy, trends of electron gain enthalpy. Electronegativity,
Pauling, Mullikan, electronegativity and bond order, partial charge, hybridization, group
electronegativity.

Unit-III: Ionic Bonding
General characteristics, definition of ionic bonds, examples, formation of ionic bond, strength of
ionic bonds, types of ions, size effects, radius ratio rule and its limitations. Packing of ions in



crystals. Born-Landé equation with derivation, expression for lattice energy. Madelung constant,
Born-Haber cycle and its application, Solvation energy.

Unit-IV: Covalent bond

Lewis structure, Valence Shell Electron Pair Repulsion Theory (VSEPR), Shapes of simple
molecules and ions containing lone-and bond-pairs of electrons multiple bonding, sigma and pi-
bond approach, Valence Bond theory, (Heitler-London approach). Hybridization containing s, p
and s, p, d atomic orbitals, shapes of hybrid orbitals, Bents rule, Resonance and resonance
energy, Molecular orbital theory. Molecular orbital diagrams of simple homonuclear and
heteronuclear diatomic molecules, MO diagrams of simple tri and tetra-atomic molecules, e.g.,
Nz, Oz, CO, NO, and their ions; HCl, BeF2, CO2, Covalent character in ionic compounds, polarizing
power and polarizability. Fajan rules, polarization. lonic character in covalent compounds: Bond
moment and dipole moment.

Unit-V: Metallic bonding and Weak chemical forces

Metallic Bond: Definition of metallic bond, properties and examples of metallic bonds,
qualitative idea of free electron model, Semiconductors, Insulators.

Weak Chemical Forces: van’der Waals, ion-dipole, dipole-dipole, induced dipole dipole-induced
dipole interactions, Lenard-Jones 6-12 formula, hydrogen bond, effects of hydrogen bonding on
melting and boiling points, solubility, dissolution, intermolecular and intramolecular hydrogen
bonding.

Recommended Books/References:
1. ].D.Lee, Concise Inorganic Chemistry, Wiley, 5th Edn.
2. B. E. Douglas, D. H. McDaniel, |. J. Alexander, Concepts & Models of Inorganic Chemistry, (Third Edition) John
Wiley & Sons,1999.
3. P.W. Atkins, ]. DePaula, Physical Chemistry, Tenth Edition, Oxford University Press, 2014.
4. G.E.Rodger, Inorganic and Solid State Chemistry, Cengage Learning, 2002.
5. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.

COURSE OUTCOMES
The students will be able to
e know the concept of wave function and wave mechanics.
e know the physical and chemical properties of elements in various groups and periods in
the Periodic Table.
e Demonstrate and understanding of VSEPR theory
e To predict the atomic structure, chemical bonding and molecular geometry based on
accepted models.

e Tounderstand atomic theory of matter, composition of atom.

e Get knowledge about importance of metallic bonding and weak chemical forces.



Semester |
Practical
Inorganic Chemistry
COURSE OBJECTIVES
The students will learn
e The basics of estimation of carbonate and free alkali
e Oxidation-reduction titrimetry

Acid-Base Titrations

(i) Estimation of carbonate and hydroxide present together in mixture.

(ii) Estimation of carbonate and bicarbonate present together in a mixture.
(iii) Estimation of free alkali present in different soaps/detergents

Oxidation-Reduction Titrimetry

(i) Estimation of Fe(II) and oxalic acid using standardized KMnO04 solution.

(ii) Estimation of oxalic acid and sodium oxalate in a given mixture.

(iii) Estimation of Fe(Il) with K;Cr207 using internal (diphenylamine, anthranilic acid) and
external indicator.

Recommended Books/References:
1. J.Mendham, A. L. Vogel’s Quantitative Chemical Analysis Sixth Edition, Pearson, 2009.

2. G.Svehala, I. B. Sivasankar, Vogel’s Qualitative Inorganic Analysis, Pearson, India, 2012.

COURSE OUTCOMES
The students will be able to
e Estimate cations and free alkali
e Estimate the Fe(II) and oxalic acids



Subject II
Minor
Semester |
Calculus

Course Learning Outcomes
This course will enable the students to:
e Assimilate the notions of limit of a sequence and convergence of a series of real numbers.
e (Calculate the limit and examine the continuity of a function at a point.
¢ Understand the consequences of various mean value theorems for differentiable
functions.
e Sketch curves in Cartesian and polar coordinate systems.
e Apply derivative tests in optimization problems appearing in social sciences, physical
sciences, life sciences and a host of other disciplines.

Unit-I: Sequences and Integration

Real numbers, Sequences of real numbers, Convergence of sequences and series, Bounded and
monotonic sequences; Definite integral as a limit of sum, Integration of irrational algebraic
functions and transcendental functions, Reduction formulae, Definite integrals.

Unit-II: Limit and Continuity

& — 6 definition of limit of a real valued function, Limit at infinity and infinite limits; Continuity of
a real valued function, Properties of continuous functions, Intermediate value theorem,
Geometrical interpretation of continuity, Types of discontinuity; Uniform continuity.

Unit-III: Differentiability

Differentiability of a real valued function, Geometrical interpretation of differentiability, Relation
between differentiability and continuity, Differentiability and monotonicity, Chain rule of
differentiation; Darboux’s theorem, Rolle’s theorem, Lagrange’s mean value theorem, Cauchy’s
mean value theorem, Geometrical interpretation of mean value theorems; Successive
differentiation, Leibnitz’s theorem.

Unit-1V: Expansions of Functions

Maclaurin’s and Taylor’s theorems for expansion of a function in an infinite series, Taylor’s
theorem in finite form with Lagrange, Cauchy and Roche-Schlomilch forms of remainder;
Maxima and minima.

Unit-V: Curvature, Asymptotes and Curve Tracing

Curvature; Asymptotes of general algebraic curves, Parallel asymptotes, Asymptotes parallel to
axes; Symmetry, Concavity and convexity, Points of inflection, Tangents at origin, Multiple points,
Position and nature of double points; Tracing of Cartesian, polar and parametric curves.

References:
1. Howard Anton, I. Bivens & Stephan Davis (2016). Calculus (10th edition). Wiley India.



Gabriel Klambauer (1986). Aspects of Calculus. Springer-Verlag.

Wieslaw Krawcewicz & Bindhyachal Rai (2003). Calculus with Maple Labs. Narosa.

Gorakh Prasad (2016). Differential Calculus (19th edition). Pothishala Pvt. Ltd.

George B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D. Weir (2018). Thomas’ Calculus (14th edition).
Pearson Education.
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COURSE OUTCOMES
e The students will be able to know the different aspect of calculus as per given content.



Subject II
Minor
Semester |
Biomolecules

Course Objective

e Exposure with the nature of various biomolecules present in living cells.

e Get exposed to key contributions of scientists such as Hans Kreb, G. N.
Ramachandran, Melvin Calvin, Louis Pasteur, HarGobind Khorana, Watson and
Crick and Venky Ramakrishnan, etc.in order to create scientific interest amongst
students in life processes.

e To understand the properties of carbohydrates, proteins, lipids, cholesterol, DNA,
RNA, glycoproteins and glycolipids and their importance in biological systems.
e To understand the process of fermentation and manufacture of Biodiesel.

e To develop skills to determine amino acid and nucleotide sequences of proteins and
DNA respectively.

Unit-I: Carbohydrates

Definition, empirical formulae, classification, biological importance. Monosaccharide:
Configuration relationship of D-aldoses, D-ketoses. General properties of aldoses and ketoses.
Oxidation, reduction, reducing property, formation of glycosides, acylation, methylation, phenyl
hydrazine reaction. Inter-conversion of aldoses and ketoses. Isomerism in monosaccharides, (+)
and (-), D and L, epimers, anomers, and stereoisomers. Structure and biological importance of
amino sugars, deoxy sugars, sugar acids, neuraminic and muramic acid.

Disaccharides: Establishment of structures of sucrose and lactose, biological importance and
structure of isomaltose, trehalose and maltose.

Polysaccharides: Partial structure, occurrence and importance of starch, glycogen, inulin,
cellulose, chitin, and pectin.

Glycosaminoglycans: Occurrence, importance and the structure, Bacterial cell wall
polysaccharide, peptidoglycans.

Unit-II: Amino acids

Structure and classification of amino acids based on polarity. Reactions of the amino groups due
to amino and carboxylic group, Zwitterionic properties. Peptides: Peptide bond, biologically
active peptides.

Proteins: Classification of proteins based on solubility, structure and functions with examples.
Primary Structure of proteins, methods of determining N- and C- terminal aminoacids, amino
acid composition. Sequencing by Edman’s degradation method. Secondary Structure-a Helix. (3-
sheet, B-bend. Tertiary of myoglobin and quaternary structure of hemoglobin, denaturation and
renaturation of proteins.



Unit-III: Lipids:

Classification and biological role. Fatty acids- Nomenclature of saturated and unsaturated fatty
acids. Physiological properties of fatty acids.

Acylglycerols: Mono, di and triglycerols. Saponification, saponification value, iodine value, acid

value and significance.

Phosphoglycerides: Structure of lecithin, cephalins, phosphotidylinosital, plasmalogens, and
cardiolipin. Biological role of phosphoglycerides.

Sphingolipids: Structure and importance of sphingomyelin. Glycosphingolipids: Structure and
importance of gangliosides and cerebrosides.

Unit-1V: Nucleic acids:

DNA: Composition of DNA. Nucleosides and nucleotides. Chargaff’s rule. Watson and Crick model
of DNA. Types of DNA.

RNA: Composition, types (mRNA, tRNA and rRNA), secondary structures of tRNA-clover leaf
model. Chemical reactions of RNA and DNA with acid and alkali, colour reactions of DNA and
RNA.

Unit-V: Vitamins

Introduction and biological significance of vitamins, Water soluble vitamins, their occurrence,
functions, structure, diseases, Fat soluble vitamins, their occurrence, functions, structure,
diseases.

Recommended Books/References:
1. A.L, Lehninger, principles of biochemistry (1982), Worth Publishers, Inc. New York.
2. E.E.Conn and P.K. Stumpf. Outlines of Biochemistry (1976) Wiley Eastern, New Delhi.
3. Biochemistry by L. Stryer (1995) W.H. Freeman Press, San Francisco, USA.
4. Biochemistry, by Voet, D. and Voet, ].G. (2004). 3rd Edition, John Wiley & Sons, Inc. USA.
Course outcomes:
e Students will be exposed to the history of Biochemistry and key contributions of

scientists such as Hans Kreb, G. N. Ramachandran, Melvin Calvin, Louis Pasteur,
Hargobind Khorana, Watson and Crick and Venky Ramakrishnan.

e They will study the properties of carbohydrates, proteins, lipids, cholesterol, DNA, RNA,
glycoproteins and glycolysis and their importance in biological systems.

e They will understand the process of fermentation and manufacture of Biodiesel.

e They will understand the methods of determination of amino acid and nucleotide
sequence of proteins and DNA respectively.



Semester - 1
Subject 1
Biomolecules
Practical

Course Objective

Exposure to basic reactions ofbiomolecules.
Determine presence of biomolecules like carbohydrates, proteins, lipids, etc. in known and

unknown samples.

Determine the extent of adulteration in samples containing biomolecules.

Practical content:

1.
2.

5.
6.
7.

Qualitative analysis of biomolecules

Carbohydrates-Molisch, Benedict’s, Fehling’s, picric acid, Barfoed’s, Bial’s, Seliwanoff’s,
osazone tests.

Glucose, fructose, lactose, maltose and sucrose.

Proteins- Precipitation reactions of proteins, colour reactions of proteins, colour reactions
of amino acids like tryptophan, tyrosine, cysteine, methionine, arginine, proline and
histidine.

Colour reactions of proteins- Biuret, xanthoproteic, Millon’s.
Lipids-solubility, acrolein test, Salkowski test, Lieberman-Burchard test.

Qualitative tests for nucleic acid.

Course outcomes:

The student will gain awareness about basic reactions of biomolecules and their utility in
identification of adulterants.

The student will known Glucose, fructose, lactose, maltose and sucrose.

Student will gain the skill of qualitative tests for nucleic acid and other biomolecules



Subject III
GEC
Semester -1
Mathematical Methods in Chemistry

COURSE OBJECTIVES

The objective of the course is to know the basics of the mathematics which are generally
applied in chemistry viz., vectors and matrix algebra, differential and integral calculus,
permutation and probability

Unit-I: Fundamentals of mathematics

Mathematical functions, polynomial expressions, logarithms, exponential function, units of a
measurement, inter-conversion of units, constants and variables, equation of a straight line,
plotting graphs, data representation, pi-charts, histogram. Uncertainty in experimental
techniques: Displaying uncertainties and measurements in chemistry, decimal places, significant
figures, combining quantities.

Unit-II: Uncertainties in measurement

types of uncertainties, combining uncertainties. Use of statistical tools, Data reduction and the
propagation of errors, binomial, Poisson and Gaussian distributions, Graphical and numerical
data reduction. Numerical curve fitting: the method of least squares (regression). Algebraic
operations on real scalar variables, Roots of quadratic equations analytically and iteratively,
Numerical methods of finding roots (Newton-Raphson, binary -bisection).

Unit-11I: Mathematical series

Power series, Maclaurin, Taylor series, convergence (e.g. pressure virial equation of state,
colligative properties). Pythagoras theorem in three dimensions. Trigonometric functions,
identities.

Unit-1V: Differential calculus

The tangent line and the derivative of a function, numerical differentiation, differentials of higher
order derivatives, discontinuities, stationary points, maximum-minimum problems, inflexion
points, limiting values of functions: L'Hopital’s rule, combining limits. Calculus of several
variables: Functions, change of variables, total differential, chain rule, partial differentiation,
Euler’'s theorem, exact and inexact differentials (applications tin the domains of
thermodynamics, surface chemistry ), line/surface-integrals.

Unit-V: Integral calculus

Integration, odd-even functions, indefinite integrals, standard integrals, methods of integration
(by parts, substitution, partial fractions and others. Examples from Kkinetics, thermodynamics,
nuclear chemistry and surface chemistry, numerical integration (Trapezoidal and Simpson rules,



e.g. entropy/enthalpy change from heat capacity data), probability distributions and mean
values. Tri-gonometric functions (applications in chemistry need to be emphasized throughout)

Recommended Books/References:
1. Chemical Maths Book, E. Steriner, Oxford University Press (1996).
2. Maths for Chemists, Vols 1 and 2 M. C. R. Cockett and G. Dogget, Royal Society of Chemistry, Cambridge
(2003).

COURSE OUTCOMES

Basic mathematics is the back bone of modern chemistry. Students from biology
background are also taking admission in the Program. Hence, the course is useful in
understanding topics where mathematics is involved.



Subject I
Major
Semester Il
(Core)
Organic Chemistry-I

COURSE OBJECTIVES
On completion of this course, the students will be able to understand:
e Basics of organic chemistry.

e Stereochemistry of organic molecules - conformation and configuration, asymmetric
molecules and nomenclature.

e Understanding hybridization and geometry of atoms, 3-D structure of organic molecules,
identifying chiral centers.

e Reactivity, stability of organic molecules, structure, stereochemistry.

e Aromatic compounds and aromaticity, mechanism of aromatic reactions, carbon-carbon
sigma and pi-bonds.

e Mechanism of organic reactions (effect of nucleophile/leaving group, solvent),
substitution vs. elimination.

Unit-I: Basics of Organic Chemistry

Organic Compounds: Classification, and Nomenclature, Hybridization, Shapes of molecules,
Influence of hybridization on bond properties. Electronic Displacements: Inductive, electromeric,
resonance and mesomeric effects, hyperconjugation and their applications; Dipole moment;
Organic acids and bases; their relative strength. Homolytic and Heterolytic fission with suitable
examples. Curly arrow rules, formal charges; Electrophiles and Nucleophiles; Nucleophlicity and
basicity; Types, shape and relative stabilities of reaction intermediates (Carbocations,
Carbanions, Free radicals and Carbenes).

Organic reactions and their mechanism: Addition, Elimination and Substitution reactions.

Unit-II: Stereochemistry

Concept of asymmetry, Fischer Projection, Newmann and Sawhorse projection formulae and
their interconversions; Geometrical isomerism: cis-trans and, syn-anti isomerism E/Z notations
with C.I.LP rules. Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry,
Enantiomers, Molecules with two or more chiral-centres, Distereoisomers, meso structures,
Racemic mixtures, Relative and absolute configuration: D/L and R/S designations.

Unit-III: Carbon-Carbon sigma bonds
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz- Fittig Reactions, Free radical
substitutions: Halogenation - relative reactivity and selectivity.



Unit-IV: Carbon-Carbon pi-bonds

Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb reactions.
Saytzeff and Hofmann eliminations. Reactions of alkenes: Electrophilic additions their
mechanisms (Markownikoff/ Anti Markownikoff addition), mechanism of oxymercuration-
demercuration, hydroboration- oxidation, ozonolysis, reduction (catalytic and chemical), syn and
anti-hydroxylation (oxidation). 1, 2- and 1, 4- addition reactions in conjugated dienes and, Diels-
Alder reaction; Allylic and benzylic bromination and mechanism, e.g. propene, 1-butene, toluene,
ethyl benzene. Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions.

Unit-V (Cycloalkanes and Conformational Analysis)

Cycloalkanes and stability, Baeyer strain theory, Conformation analysis, Energy diagrams of
cyclohexane: Chair, Boat and Twist boat forms.

Aromatic Hydrocarbons: Aromaticity: Huckel’s rule, aromatic character of arenes, cyclic
carbocations/carbanions and heterocyclic compounds with suitable examples. Electrophilic
aromatic  substitution: = halogenation, nitration, sulphonation and Friedel-Craft’s
alkylation/acylation with their mechanism. Directing effects of substituent groups.

Recommended Books/References:
1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, 6th Edn., Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).
Pine S. H. Organic Chemistry, Fifth Edition, McGraw Hill, (2007)
F. A. Carey, Organic Chemistry, Seventh Edition, Tata McGraw Hill (2008).
J. Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd Ed., (2012), Oxford Universitiy Press.
F. A. Carey, R. ]. Sundberg, Advanced Organic Chemistry, Part A: Structure and mechanism, Kluwer
Academic Publisher, (2000).
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COURSE OUTCOMES
The students will be able to
e Acquire the skills for correct stereo-chemical assignment and interpretation in rather
simple organic molecules.
e Understanding of Organic reaction, rearrangement and cross-coupling reaction with their
mechanism and application.



Semester 11
Practical
Organic Chemistry Practical

COURSE OBJECTIVES
To introduce organic synthesis, purification and identification of organic compounds
using physiochemical techniques.

1. Checking the calibration of the thermometer.
2. Purification of organic compounds by crystallization using the following solvents:
a. Water
b. Alcohol
c. Alcohol-Water
3. Determination of the melting points of given organic compounds and unknown organic
compounds (using Kjeldahl method and electrically heated melting point apparatus).
4. Effect of impurities on the melting point - mixed melting point of two unknown organic
compounds.
5. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation and capillary method)
6. Separation of a mixture of two amino acids by ascending and horizontal paper
chromatography

Recommended Books/Reference:
1. F.G.Mann, B. C. Saunders, Practical Organic Chemistry, Pearson Education (2009)
2. B.S. Furniss, A. ]. Hannaford, P. W. G. Smith, A. R. Tatchell, Practical Organic Chemistry, 5th
Ed., Pearson (2012)

COURSE OUTCOMES
e Ensures the students to understand acquire knowledge and analysis by using
physiochemical techniques.
e Purification of organic compounds.
e Separation of a mixture of two amino acids using paper-chromatograhy.



Subject II
Minor
Semester - II
Algebra and Geometry

Course Learning Outcomes
This course will enable the students to:
e Understand the importance of roots of real and complex polynomials and learn various
methods of obtaining roots.
e Familiarize with relations, equivalence relations and partitions.
e Employ De Moivre’s theorem in a number of applications to solve numerical problems.
e Recognize consistent and inconsistent systems of linear equations by the row echelon
form of the augmented matrix, using rank.
e Find eigenvalues and corresponding eigenvectors for a square matrix.
e Explain the properties of three dimensional shapes.

Unit-I: Theory of Equations and Complex Numbers

Elementary theorems on the roots of an equations including Cardan’s method, The remainder
and factor theorems, Synthetic division, Factored form of a polynomial, The Fundamental
theorem of algebra, Relations between the roots and the coefficients of polynomial equations,
Imaginary roots, Integral and rational roots; Polar representation of complex numbers, The nth
roots of unity, De Moivre’s theorem for integer and rational indices and its applications.

Unit-II: Relations and Basic Number Theory

Relations, Equivalence relations, Equivalence classes; Functions, Composition of functions,
Inverse of a function; Finite, countable and uncountable sets; The division algorithm, Divisibility
and the Euclidean algorithm, The fundamental theorem of arithmetic, Modular arithmetic and
basic properties of congruences; Principles of mathematical induction and well ordering.

Unit-1II: Row Echelon Form of Matrices and Applications

Systems of linear equations, Row reduction and echelon forms, Linear independence, The rank of
a matrix and applications; Introduction to linear transformations, The matrix of a linear
transformation, Matrix operations, Determinants, The inverse of a matrix, Characterizations of
invertible matrices; Applications to Computer Graphics; Eigenvalues and eigenvectors, The
characteristic equation and the Cayley@Hamilton theorem.

Unit-1V: Planes, Straight Lines and Spheres

Planes: Distance of a point from a plane, Angle between two planes, pair of planes, Bisectors of
angles between two planes; Straight lines: Equations of straight lines, Distance of a point from a
straight line, Distance between two straight lines, Distance between a straight line and a plane;
Spheres: Different forms, Intersection of two spheres, Orthogonal intersection, Tangents and
normal, Radical plane, Radical line, Coaxial system of spheres, Pole, Polar and Conjugacy.



Unit-V: Locus, Surfaces, Curves and Conicoids
Space curves, Algebraic curves, Ruled surfaces, Some standard surfaces, Classification of quadric
surfaces, Cone, Cylinder, Central conicoids, Tangent plane, Normal, Polar planes, and Polar lines.

References
1. Titu Andreescu, & Dorin Andrica (2014). Complex Numbers from A to...Z. (2" edition). Birkhauser.
2. Robert]. T. Bell (1994). An Elementary Treatise on Coordinate Geometry of Three Dimensions. Macmillan
India Ltd.
3. D.Chatterjee (2009). Analytical Geometry: Two and Three Dimensions. Narosa Publishing House.
4. Leonard Eugene Dickson (2009). First Course in the Theory of Equations. The Project Gutenberg EBook
(http://www.gutenberg.org/ebooks/29785)
5. Edgar G. Goodaire & Michael M. Parmenter (2015). Discrete Mathematics with Graph Theory (3rd edition).
Pearson Education Pvt. Ltd. India.
6. Bernard Kolman & David R. Hill (2003). Introductory Linear Algebra with Applications (7th edition). Pearson
Education Pvt. Ltd. India.
7. David C. Lay, Steven R. Lay & Judi ]. McDonald (2016). Linear Algebra and its Applications (5th edition).
Pearson Education Pvt. Ltd. India.
COURSE OUTCOMES

The students will be able to

Know the complex members to understanding the basic number theory.
To get knowledge about matrices, planes, straight line etc.

To understand locus, surfaces, curves and conicoids.



Subject II
Minor
Semester - 11
Minor
Course Objective

e Students will learn about cell theory and techniques for fractionation of sub-cellular
organelles.

e They will be acquainted to various microscopic techniques to visualize subcellular
organelles.

e Students will have an understanding of the composition of cytoskeleton and
extracellular matrix.

e Students will acquire knowledge of cell cycle, cell division and cell death
mechanisms.

Course Content:

Unit-I: Introduction of Cell
Origin of life, Cell theory, Structure of prokaryotic and eukaryotic cell. Differences in Animal and
Plant cell. Mycoplasma, viruses, viroids, prions.

Unit-II: Structure and function of subcellular organelles

Composition ofbiological membranes. Nucleus: Structure of nuclear envelope, nuclear pore
complex nucleolus and chromatin. Endoplasmic Reticulum: RER - Brief overview of co-
translational and post-translational transport of proteins; SER - Lipid synthesis, brief overview
of export of proteins from ER; Golgi apparatus: organization, brief overview of glycosylation of
proteins within Golgi, lipid and polysaccharide metabolism in Golgi apparatus.

Unit-III: Cell Fractionation techniques

Centrifugation, Sedimentation Coefficient, Differential and Density Gradient (isopycnic and rate
zonal) centrifugation. Cell Visualization techniques: Principle of Light microscope, Phase
Contrast microscope, Fluorescence microscope, Confocal microscope and Electron microscope;
Staining techniques for microscopy studies. Principles of identification of sub cellular organelles.

Unit-IV: Lysosomes

Different forms of lysosomes, role in cellular digestion, lysosomal storage diseases.
Peroxisomes: assembly, functions, glyoxysomes.

Mitochondria: structure, endosymbiont theory, genome,

Chloroplast: Structure, function, organization



Cell Wall: Structure of prokaryotic and eukaryotic cell wall; ECM components- proteins,
polysaccharides and adhesion proteins; concept of anchoring junctions, tight junctions and

communication junctions (gap junctions and plasmodesmata).

Cytoskeleton. Microtubules: Axonemal and cytoplasmic microtubules (cilia, flagella, centrioles,
basal bodies). Microfilaments: Actin and Myosin Filaments. Role of cytoskeletal elements in the
entry of infectious agents

Unit-V: Cell Cycle and Cell Division
(mitosis and meiosis); Apoptosis and necrosis; Types and potency of Stem Cells, Cancer-types,
salient features of a transformed cell, causes of cancer. Apoptotic death in relation to cell cycle.

Recommended Books/References:

1.

The Cell: A Molecular Approach (2013) 6th ed., Cooper, G.M. and Hausman, R.E., ASM Press & Sunderland
(Washington DC), Sinauer Associates, MA, ISBN:978-0- 87893-300- 6.

Cell and Molecular Biology: Concepts and Experiments. (2010). Karp, G., 6th ed. John Wiley and Sons. Inc.
ISBN: 978-1-118-65322-7

Principles and Techniques of Biochemistry and Molecular Biology: - Ed. K. Wilson and ]. Walker, Cambridge
University Press.

Physical Biochemistry- Application to Biochemistry and Molecular Biology: Friefelder D. WH Freeman and
Company.

Lehninger: Principles of Biochemistry (2017) 7th ed., Nelson, D.L. and Cox, M.M.
W.H. Freeman & Company (New York), ISBN:13: 9781464126116 / ISBN:10- 1464126119.

Molecular Biology of the Gene (2008) 6th ed., Watson, ].D., Baker, T.A,, Bell, S.P., Gann, A., Levine, M. and
Losick, R., Cold Spring Harbor Laboratory Press, Cold Spring Harbor (New York), ISBN:0-321-50781 / ISBN:
978-0-321-50781-5.

Course Outcomes

This course will provide an understanding of the structure of cell and function of various
sub cellular organelles.

Students will learn about cell theory, basic cell structure, cell fractionation and cell
visualization techniques. Besides, students will have an understanding of the composition
of cytoskeleton and extracellular matrix.

Students will acquire knowledge of cell cycle, cell division and cell death mechanisms.



Semester-1I
Practical
Cell Biology
Course objectives
e Students will learn the handling of microscope.

e Obtain hands-on training in basic separation techniques in biochemistry

e Gainexpertise in the isolation of various cell organelles and staining of cellular
biomolecules.
Course Content:

To study different parts of microscope

Cytochemical staining of proteins by Methylene blue
Cytochemical staining of polysaccharides by PAS
Cytochemical staining of RNA by Methyl Green
Study of stages of Mitosis

Study of stages of Meiosis

To study cell organelles
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To study the effect of isotonic, hypotonic and hypertonic solutions on cells

Course outcomes:

e Students will learn the handling of microscope.
e They will gain knowledge about the structure and function of various cell organelles.

e The students will obtain hands-on training in basic separation techniques in biochemistry
and gain expertise in the isolation of various cell organelles and staining of cellular
biomolecules.



Subject III
GEC
Semester - 11
Life Science/Biology-I

COURSE OBJECTIVES

The Chemistry involved in biological processes is need of the time. Therefore, the main
objective of the course is to know the basics of the biology which are generally applied in
chemistry. The students will be able to understand the biological process through the course.

Unit-I: Cell and Cellular Processes
The Cell Theory; Prokaryotic and eukaryotic cells; Cell size and shape; Eukaryotic Cell
components

Unit-II: Cell Organelles

Mitochondria: Structure, marker enzymes, composition; mitochondrial biogenesis;
Semiautonomous organelle; Symbiont hypothesis; Proteins synthesized within mitochondria;
mitochondrial DNA

Chloroplast: Structure, marker enzymes, composition; semiautonomous nature, chloroplast
DNA

ER, Golgi body & Lysosomes: Structures and roles. Signal peptide hypothesis, N-linked
glycosylation, Role of golgi in O-linked glycosylation. Cell secretion, Lysosome formation.
Peroxisomes and Glyoxisomes: Structures, composition, functions in animals and plants and
biogenesis.

Unit-1III: Nucleus

Nuclear Envelope- structure of nuclear pore complex; chromatin; molecular organization, DNA
packaging in eukaryotes, euchromatin and heterochromatin, nucleolus and ribosome The
functions of membranes; Models of membrane structure; The fluidity of membranes; Membrane
proteins and their functions; Carbohydrates in the membrane; Faces of the membranes; Selective
permeability of the membranes; Cell wall

Unit-1IV: Cell Cycle
Role of Cell division; Overview of Cell cycle; Molecular controls; Meiosis Interphase, Mitosis and
Meiosis.

Unit-V: Instrumentation techniques

Principles of microscopy; Light Microscope; Phase contrast microscopy; Fluorescence
microscopy; Confocal microscopy; Sample Preparation for light microscopy; Introduction to
Electron microscopy (EM)- Scanning EM and sample analysis with examples.



Recommended books/References
1. Campbell, N.A. and Reece, . B. Biology (Eighth edition) Pearson Benjamin Cummings, San Francisco, (2008).
2. Raven, P.H et al Biology, Seventh edition Tata McGraw Hill, New Delhi (2006).
3. Sheeler, P and Bianchi, D.E. Cell and Molecular Biology (Third edition) John Wiley (2006)

COURSE OUTCOMES

Basic knowledge of biology is also involved in chemistry related to real life problems
which chemistry students must know. The students coming from Mathematics background are
made aware o the basic knowledge required. Hence, the course is useful in understanding topics
covered in this course.



8.
9.

Semester - 11
Practical for Biology

Study of prokaryotic cells (bacteria), viruses, eukaryotic cells using microscope.

Study of the photomicrographs of cell organelles

To study the structure of plant cell through temporary mounts.

To study the structure of animal cells by temporary mounts-squamous epithelial cell and
nerve cell.

Preparation of temporary mounts of striated muscle fiber

. To prepare temporary stained preparation of mitochondria from striated muscle cells/

cheek epithelial cells using vital stain Janus green.

To prepare temporary stained squash from root tips of Allium cepa and to study the
various stages of mitosis.

Study the effect of temperature, organic solvent on semi permeable membrane.
Demonstration of dialysis of starch and simple sugar.

10. Study of plasmolysis and deplasmolysis on Rhoeo leaf.
11. Measure the cell size (either length or breadth/diameter) by micrometry.
12. Study the structure of nuclear pore complex by photograph (from Gerald Karp)

COURSE OUTCOMES
The students will be able to

Estimate the qualitative physiological functional measurement according to their
structure.

Separate and isolated by the fraction preparation of cellular components from any
cellular /organ based samples.

Student know the knowledge and handling with standard protocols and modern
instrumentation related to cell and organelles etc.



Subject 1
Major
Semoester 111
ML Physical Chemistiy-1

COURSE ORJECTIVE
This eonrse will enable the students 1o

1. Familiarization with various slaies of maticr.
. Physical propertics of each stnte of matter and Inws related to describe the states.,
 Caleulavion of lattice paramelers,
- Electrolytes and electrolytic dissocintion, salt hydrolysis and acid-hase equilibein,
- Undberstanding Kinctic moded of gas snd its propertics,
6. Muxwell digtribution, mean-free path, kinetic energics.
1. Behavior of real pnses, its deviation from ideal behavior, cruation of state, isotherm, and law of
corresponding sales.
A, Laquid state and its physical properties related to temperature and pressure variation.
9. Propenties of liguid as solvent for various household and commercial use,
10, Solids, Imtice parameters ~ its calenlstion, application of symmetry, solid characteristics of simple salts.
V1. lomic equilibria - electralyte, jonization, dissociation.
12, Salt hydrolysis {acid-hase hydrolysis) and its application in chemistry.
Unit-1: Behavior of real gases
Deviations from ideal gas behavior, compressibility factor, and its variation with pressure for different
gases. Causes of deviation from ideal behavior. van der Waals equation of state, its derivation and
application in cxplaining real gas behaviour;, van der Waals equation cxpressed in virial form, Boyle
temperature. |sotherms of real gases and their comparison with van der Waals isotherms, conatinuity of
states, critical state, eritical and van der Waals constants, law of corresponding states.
Unit-11: Chemical Kinetics
Kinetic molecular model of o gas: postulates and derivation of the kinetic gas equation; collision freguency;
collision dizmeter; mean frée path and viscosity of gases, including their temperature and pressure
dependence, relation hetween mean free path and coefficient of viscosity, calculation of & from n; variation
of viscosity with temperature and pressure. Maxwell distribution and its use in evaluating molecular
welocities (average, root mean square and most probable) and average kinetic energy, law of equiparition
of energy, degrees of freedom and molecular basis of heat capacities.
Limit=111: Liguid State
Structure and physical properties of liguids; vopour pressure, surface tension, viscosity, and their
dependence on temperature, Effiect of addition of various selutes on surface tension, elennsing action of
detergents, Brructure of water.
Unit=1V: Tonie equilibria
Strong, moderate and weak electrolytes, degree of lonizution, factors affecting degree of tonization,
ionization constant and fonic product of water. lonization of wenk acids and bases, pH scale, common jon
effect; dissociation constants of mono-, di- and ri-protic acids, Sal hydrelysis, hydrolysis constants, degree
of hydrolysis and pH for different salts. Buffer solutions; Henderson equation, buffer capacity, buffer range,
buffer action, applications of buffers in analytical chemistry, Solubility and solubility product. Brinsted-
Lowry concept of acid-base reactions, solvated proton, relative strength of acids, types of acid-hase
reactions, levelling solvents, Lewis avid-base concept, Classification of Lewis acids, Hard and Soft Acids
and Bases (HSAB) Application of HSAB principle. Qualitative wreatment of acid — base tiirtion Curves
tealculation of pH at various siages). Theory of indicatars; selection of indicators and their limitatioas,
Multistage equilibria in polyelecirolyies.
Unit-1V: Solid stale
Mature of the solid siate, law of constancy of interficial angles, luw of rational indices, Miller indices,
clementary ideas of symunetry, symmetry elements and symmetry operations, qualitative idea of point and
fpace grops, scven crystal systems and fourteen Bravais lgtices: X-ray diffeaction, Bragg's low, a simple
account of rotating crystal method and powder pattern metha, Analysis of powder diffraction patterns of
NaCl, CoCl und KCI. Various types of defects in erystals, Glusses and liguid eryaals.

S ) W

aken Tad P

A



Heferences
1. Atking, POW, & Paula, Jode Atkin's Physical Chemistry 8th B, Osford Dniversity Press ( 2006). 2. fall,
13 W, Maysical Chemisry Tlomaon Fress, India {2007,
3. Cagiclan, G, W, Physical Chemisiry ik B, Morosa (2004,
4, Mortimer, [, (. Physical Chemistry 3l el Elscwier; NOIDA, U (20009),
50, ML Tearrenw, Tata MeGreaw THIEFIRN Bdition) ¢ 2007
COURSE (UTCOMIES
Omn eompletion of this course, Uhe stucents will be able 1o understamnd:
#  Fomniltarizetion with virious stales of matier,
s Physacal propertics of cach stafe of matter and lsws reluied 10 describe the ststcs,
o Calculation of [attice parnmeters.
*  Electrolytes and elecirolytic dissoclation, salt hydrolysis and achd-hase equilibria.
»  Understanding Kinctic model of gas and its propertics
»  Maxwell distribution, mean-free path, kinetic energics.
= Behavior of real gases, ils devintion from ideal behavior, cquation of state, isotherm, and law of
corresponding slates,
»  Liquid state and its physicul propertics refated 1o temperature and pressure variation.
s  Properties of liquid as solvent for various houschold and commercial uise,
»  Solids, lattice parameters - its caleulation, application of symmetry, solid characteristics of simple
salts
lonic equilibria — electrolyte, fonization, dissociation.
& Salt hydrolysis (acid-base hydrolysis) and its application in chemistry,

I



Semester N1
Fractleal
AnE: Physleal Chemlbsiry

COURSE OIIECTIVE
This eorse will ewnbbe the studenis e
»  The determine the surface eislon,
s pll meiric experiinenis,
Conrse conlent
L. Surface tonsiom measuremenis,
a. Determine the surface tension by (1) drop number (i) drop weaght methnd.
b Sty the variation of surfice tengion of detergent solutions with concentration.
2 Visensity measarements malng Ostwald's viscometer,
a. Determination of viscosity of sgecous soluticns of {i) palymer (ii) ethanol (i) sugar at room temperature.
b, Viseosily of sucrose solution with the concentration of solute.
1, pH mictry :
o, Effect ann pH of sddition of HOINaOH 10 solutions of acetic acid, sadium acetate and their mixiures.
b. Preporation of buffer solutions of different pH
i. Sodium acciotle-aceii acil
ii. Ammoenium chloride-ammeniui hydsoside
€. pH medric litration of
{1} Strong acid vs. sirong base
(1i) Weak weil v strong base,
d Determinmtion of dissocintion constant of & wenk acid.,

References ) 5 .
| Khosla, B, [.; Garg, V. C. & Gulati, A. Senior Practical Paysical Chemistry, R. Chand & Co.: New Dedhi

{m] ].L - - W - - -
2 Garland, C, W.; Nibler, J. W, & Shoemaker, D. P, Experimcnts in Physical Chemisiry Sth Ed; MeGraw-Hilk:

Mew York (2003}
3, Halpern, A. M. &McBane, G. C, Experimental Physical Chemistry ird Ed.; W.H. Freeman & Co.: Now York

(2003} .
4 Athawale V., 1. and Mathur P. Experimental Physical Chemistry, New Age International {30011

COURSE OUTCOMES
O completion of this course, the sindents will be able to umderstand:

s Determine the surface ension of liquids.
« Tounderstand the different pH metric experiments.
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Subject 1
Minor
Semester 11
An2: Partial Differentinl Equations and Calenlus of Varlations

Conrse Learning Outeonies
This conrse wall enable the simlenis (o

*  Apply arange of technigques 1o salve first & second order partial differentinl equations

Mundel physical phenomena using partial i Merential ciiuicns such as the heat and wave oquataons.
®  Understand problems, methmds and techniques of calculus of variations,

Undt-1: First Order Partisl Differeniial Equations

“‘d‘“’_ and degree “f h"“ﬂ' differential cquutions (PDE), Coneept of linear and non-linear partial differential
E"alqh'l"ﬂ'!'q. Partanl d'rrﬂl'('ﬂ“:ﬂ L"r-lll-'l:il!'lﬂ aof tlIE nl'l'l -Ef-l}."_rl E'EFIHEE.'H '|'|-||.1h|!i| i _‘!,Iﬂ_'l,ﬂl I}'P'I: af ﬁqﬂ.ﬂ-“l'lﬂ
which can be solved casily by methods other than the general method, Charpit’s general method.

Unit-11: Second Order Partial Differential Equations with Constant Coeffickents

E‘Ias.-:i_l'n:a!inr: of lincar partial differential equations of second arder, Homogeneous and non-hamogeneous
equations with constant coefficients.

Unit-111: Second Order Partial Differentlal Equations with Varlable Coefficlents

Partial differential equations reducible to equations with constant coefficient, Second order PDE with variable
mﬂfﬂ.ﬂfl‘llﬁ. Classification of second arder PDE, Reduction io canontcal or normal form; Monge's method;
Solution of heat and wave egquations in one and two dimensions by method of separation of variables.

Unit-IV: Caleulus of Varistions-Variatonal Problems with Fixed Reundaries

Evler's equation for functional containing first order and higher order total desivatives, Functionals contmining
first onder partial derivatives, Variational problems in pammetric form, Invariance of Eulers equation under
coardinates transfonmation.

Umit=¥': Calculus of Variations-Yariational Problems with Moving Bosndaries

Variational problems with moving boundaries, Funclionals dependent on ong and two variobles, One sided
variation. Sufficient conditions for an extremum-Jacohi and Legendre conditions, Second wnriotion.

References

1. A S, Crupta (2004). Calcalus of Yanotions with Applicatians. PHT Learming,

2. Frwin Kreyszig (200 1), Advanced Engincering Mathematics (10h edition). Wiley,

3. TynMyini-U &Lokenath Debooih (2013), Linear Partial Differentiol Equation for Scientists and
Engincers (4th edition), Springer Indis.

4, H. T. H. Piaggio (2004). An Elementary Treatiss on Differential Equations and Their Applications. CRS
Publishers,

5. 5. B. Rao & 10, . Anvradha (1996), Differentinl Equutions with Applications, University Press. 6. Jug
b, Sneddon {20063, Elernems of Partial Diflfzrential Equntions, Dover Publications,

COURSE OUTOODMESR
The wudenis will be able
#  Towmderstand figst order ond second order Partinl Tifferential Exuations,
w  Toleam ihe Calewdus of Variations ond Varialional Problems sith Fixed Boundaries,

g < o
' -"‘.F"q-"'tlb""-hx KIJ\J w\—/,




Suliject N
Minor
Semester 11

J02: Muman Phyvsiola
COURSE ORIFCTIVE ! e,

Stdenas will goin insights info the mechanismy of sigenl iraschictin by sieroid and polypeptide
hovmores anal the vole ol seeomd messcngers i signal ieansduction. The provess of gnscous exchange m lisues
anl Tungs, respiratory ndaption to high shitsde and the diference between Iernoglobin and myoglobin will be
explimed. Stucleni= will gnin awarencss on mscilir ilysiraphies, the rofe of steroads in muscle butlding and the
use ol hommones in cattbe and poubiry indusry, Role af kidney in ervthroposesis will be explaimed,

Unit-1: Nervous System

{a) N{'llrﬂlrlﬂmisnhn: Types of neurons, genernlized structure of mulipolar neuron. Resting
memibrane p:m::nlml.. Action potential, Transmission of nerve impulse nlong an axon and across
a symapsc. Neurpdransmitiers and inhibitors of nesrolrnsmission.

(biM ““‘1“31}13*_5 ol museles and their sinictore, Ultra-siruciure of skeletal muscle, Contractile and
regulatory proteing of muscle, Sliding filament mode! of skeletal muscle contraction.

Unit-11: Excreiory system

Exeretory system: Physiclagy and anatomy of kidney. Strocture of the nephron, Types of nephron. urea cycle.
formation of urine - Glomerular filtration, tubular reabsorption and secrelions,

Unit-T10: Bisdy Fluids

Blood volume, composition and functions, RBC, WBC and platelets, their strsciure and functions. Mechanism
of blood coagulation, Biochemical events in transport of CO; and O in blosd. Cerebrospinal Muid, lvmph and
its function, Bleod brain barrier.

Acld-base balance: Maintenance of normal pH of the body Muids Blood buffers. Role of lungs
and kidney in acid base bolance.

Unit-I'V: Endocrine system

Endocrine system: Endocrine organs, clagsification of hormones. Regulation of hormone seeretions, Functions
ol the hoomones of hvpethalamus, pituitary, ndrenal, thyroid, pancreas and gonads. General mechanism of
steroid hoemone action. Mechanism of hormens action.

Unit-Y': Digestive System

GIT and Liver: Structure and function of gastroinjestinal trace, Structure of a lobule, Digestion and ahsorption
of food, detoxification,

References
1. Human Physiology, Vol 1 & 11, - €. C, Chatterjee -Medienl Allied Agency-Calcutta,

2. Concise Medical Physiology = Choudhary - New Central Book Agency- Calouttn.
3. Text Book of Medical Physiology - Guyton - Prism Books . Lid.- Bangolore,
4, Harper's Biochemisiry — Murray, Gronner, Mayes, and Redlwell -Prentice Hall International Tne,
5, Textbook of medical physiology: A. C. Gyton, and 1. E HollSouscers Elsevier Publications,
A division of Reed Elsevier India Py, Ll Mew Delhi [SBN 808 147-084-2,
@i, Human physidlogy: Chotterjes, Medicol Allicd Agency,

COURSE OUTCOMES
The siudens will Be nlle o

*  Toundersiond varienss human Systems like nervous systeny, digestive system, excretory system eic.
®  They will nlso undersannd body Mulds.
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Semester 11
Practical

302: Human Physiology
COURSE ORJECTIVES

The udent will leamn
I The basics of Human Mhvsiology praciicals.
2. Stwdents will obiain hands on iraining on given excercises.
Coarrse Conlenl
L. Preparation of blood smear and differential leucocyte count.
2. RBC and WHC counting, Caleulation of blood Indices.
1. Estimsation of hemoglobin
+. Colorimetric estimation of Protein by Lowry's method.
5. Estimation of Uric acid.
6. Urea by DAMO method,
7. Creatinine by Jafe's method,
8. Phosphorous by Fiske and Subbarow’s method.
%, lron by Wong's method,
10, Qualitative analysas of urine - detection of ures, uric acid and creatinine.
COURSE OUTCOMES
The student will fearn the handling of diMferent used apparans.
*  Student will leam the knowiedge of different physiology experiments.
= Students will dbtain hand-on training in the modem protocols basic of bio-analytical technigues.

J(;\ vl
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Subject 11
G-
Semester 111

A0X: Fundamentals of
COVRSE ORIECTIVES S amputers

The computer fundamentals fnvolved m various principles i1 need of time. Therefore, the main

objective of the course i to know the basics of the funda f i
companler fundameniple, undamentals of computers which are generally nppliad in

Unit-1: Introducting

Introduction 1o computer system, uses, types of computers, gencrations of eompliter.
Computer Organisation and Architecture: C.P.L)., registers, system bus, main memory unit,
Unit-2: Devices
Input and output devices (with connections and practical demo), keyhoard, mouse, joystick, scanner, OCR,
OME. bar code reader, web camera, monitor, printer, plotier etc.,

Memory: Primary, secondary, muxiliary memory, RAM. ROM, cache memory, hard disks, optical disks.
Unit-3: Human Compuier Inierface
Types of software, Operating system as user interface, utility programs. M5-Office: Basics of M5-Ward,
MS-Excel and MS-PowerPainl.

Uinit- 4: Computer Networks
Overview of Computer Network, Types of computer networks (LAN, WAN, MARN), Components of
computer networks (Servers, workstations, network interface cards, hub, switches, cables etc.)

Unit = 5 Internet

Overview of Intemet, www, IP address, URL, web pages, web browsers, Intemet, Protocols, Search
engimes, e-mail, downloading and uploading frem intemnet. Overview of Emerging

Technologics: Bluctooth, cloud computing, data mining, mobile computing.

References

1. P. K_ Sinha, P. Sinha, Fundamentals of Computers, BPB Publishers, 2007,

2. B. Ram, Sanjay Kumar, Computer Fundamentals: Architecture and Organization, Mew Age International
Fublishers,

3. A, Goel, Computer Fundamentals, Pearson Education, 2000,

4. P Aksoy, L. De Nordis, Introduction 1o Informatlen Technology, Cengage Leaming, 2006.

COURSE OUTCOMES
The baskc knowledge of compuler fundamentals is slso invelved in chemistry related o different wpics of
chemistry. Hence course is useful in undenstanding the lopics covered in proposed course.
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Subject 1V
SE-I
Semester 111
304: Biofertilizers

COURSE ORIECTIVE
Om the completion of this course, (he sudents will be nble 1o
s Develop their widerstanding on the concepd ol hio-ferilizer
®  ldentify the different forms of hinfertilizers and thelr uses
*  Compare between the Green manuring and organic fertilizers
L]

Develop the integrated management for betler crop prod i roenous and
i W b u“i
phosphate bio fertilizers and vesiculnr arbuscular ;meir:rtzyﬁﬁig TR

* Interpret and explain the com fhents, patte . . _
Unit I: Microbes as fertilizers P patlems, and processes of bacterin for growth in crop production

Gm:ml_ account about the microbes used as biofertilizer-Rhizobium — isolation, identification, inoculum
production and field application, legume/pulses plants, carrier based inoculants, Actinorrhizal symbiosis.

Unit II: Azospirillum snd Azotobacter

-‘l?f-ﬂipil‘iﬂm_h: Isolation and mass multiplication-carrier-based inoculant, associative cffeet of different
microorganisms.

Azotobacter: Classification, characteristics-crop response to Azotobacter inoculum, maintenance and mass
multiplication,

Unit 111: Blue green algae, Phosphate solubilising microbes

Cyanobacteria (blue green algae), Azolla and Anabaens azalins associstion, nitrogen fixation, factors affecting
growth, blue green algae and Azolla in rice cultivation, Phosphate solubilizing microbes - lsolation,
characterization, mass inoculum production, fisld application.

Unit IV: Mycorrhizal effect on plant growth

General account of Mycorrhizae; Types of mycorhizae: ectomycorrhizae and endomycorrhizae; Types of
associations, occurrence and distribution, Mutrition, growth and yield — colonization of vesicular-arbuscular
mycorrhiza (VAM)- isolation and inoculums; production of VAM and its influence an growth and yield of crop
plants,

Unit V: Microbial use in bioinsecticides and biocom post

Microbes used as bioinsecticides and their merits over synthetic pesticides, Bacillus thuringiensis, production
and Field application. Viruses — cultivation and field applications. Organic farming — Green manuring and
organic fertilizers, Recycling of bio-degradable wastes: municipal, agricultural and Industrial wastes, Methods
of making biccompost; Procedure of vermicomposting and field application.

References

I Dubey, R.C. (2005}, A Text book of Biotechnology 5. Chand& Co, New Delhi,

2. John Jothi Prakash, E. (2004). Outlines of Plant Biotechnology. Emkay Publication, Mew Delhi.

3. Kumaresan, V. (2005). Biotechnology, Saras Publications, Mew Delhi.

4. NIIR Board. (2012). The complete Technology Book on Biofertilizer and organic farming, 2nd Edition, NI
Project Consultancy Services.

5, Sathe, TV, (2004 Vermiculture and Organic Farming. Daya publishers,

6. Subba Rao, N.5. (2017). Biofertilizers in Agriculre and Forestry, Fourth Edition, Mediech,

7. Vayas, 5.C.; Vayas, 5. and Modi, H.A. (1998), Bio-fertilizers and organic Farming AktaPrakashan, Nadiad

COURSE OUTCOMES
The students will be able to
o  Develop their understsnding on the concept of bio-fertilizer
«  [dentify the different forms of biofertilizers and their uses
«  Compare between the Green moanuring and organic fertilizers
«  Develop the integraled munagement for better crap pm:fu:_l lon: by using bath nitrogenous and
phosphate bio fertilizers and vesieular arbuscular mycorrhizal (VAM).

« Interpret end explain the components, patterns, and processes of bacterta for growth in crop prod
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Subject 1
Major
Semester IV
401: Organie Chemistry-11

COURSE OBIECTIVE
Afler completion of the course, the learner shall be able o umderstand
¢ Familiarization about classes of organic compounds and their methods of preparation,
+  Basic uses of reaction mechanieme,
= Mame reactions. uses of various resgents and the mechanism of their action,
= Preparation and uses of various classes of argasic compounds,
& Oroanometallic compounds and their pses,
*  Organic chemistry reactions and reaction mechanisms,
*  Use of reagents in various organic transformation reactions,
*  Chemistry of halogenated hydrocarbons,
Limii=1: Alkyl halides
Methods of preparation, nucleophilic substitulion reactions — SN', SN' and SMi mechanisms with
stereachemical aspects and effect of solvent ete,: nucleophilic substitution vs. elimination.
Unit=11: Aryl halides
Preparation, including preparation from diszonium  salls, nucleaphilic aromatic substitution; SMAr,
Benzyne mechanism, Relative reactivity of alkyl, allyl'benzyl, vinyl and aryl halides wwards nucleophilie
substitution reactions. Organometallic compounds of Mgz and Li and their use in synthesis.
Unit-ITI: Alcohols, Phenols, Ethers and Epoxides
Alcohols: preparation, properties and relative reactivity of 17, 27, 3" alcohols, Bowvaeli-Blanc Reduction:
Preparation and properties of glycols: Oxidation by pericdic acid and lead letmacetate, Pinscol-Pinacolone
rearrangement. Phenols: Preparation and properties: Acidity and factors effecting it, Ring substinstion
reactions, Reimer-Tiemann and Kolbe's-Schmidt Reactions, Fries and Claisen rearrangements with
mechanism. Ethers and Epoxides: Preparation and reactions with acids. Resctions of epoxides with
alcohols, ammonia derivatives and LiAlH4.
Unit-I¥: Carbonyl Compouands
Structure, reactivity and preparation; Nucleophilic additions, Nucleophilic addition-elimination reactinns
with ammonia derivatives with mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel
condensation, Claisen-Schmidi, Perkin, Cannizzaro and Wittig reaction, Beckmann and Benzil-Benzilic
acid rearrangements, haloform reaction and Baeyer Villiger oxidation, e-sibstitution reactions, axidations
and reductions (Clemmensen, Wolff-Kishner, LiAlHa, NaBHy, MPV, PDC and PG Addition reactions
of wnsaturated carbonyl - compounds: Michael additiom, Aciive methylene compounds: Kets-enol
tautomerizm. Preparation and synihetic applications of dicthyl malonate and ethyl acetoacetate.
Unit=-¥: Carboxvlic Acids and their Derivatives
Freparetion, physical propertics and reactions of monecarboxylic acids; Typical reactions of dicarboxvlic
acids, hydroxy acids and unsatwrated acids: ssccinic/phthalic, lactic, malic, tarteric, citric. maleie ond
fumaric acids; Preparation and resctions of acid chlorides, anhydrides, esters and amides; Comparative
study of nucleophilic substitution st acyl group -Mechanism of acidic and alkaline hvdrolysis of esters,
Claisen condensation, Dieckmann and Reformatsky reactions, Hofmannbrompmide degradation and
Curfius rearrangement
References
1. Solomons, T.W G., Fryhle, B. Craig. Organic Chemistry, John Wiley & Sons, Ing {2008K),
2. MeMurry, J.E. Fundamentals of Organic Chemisiry, Seventh edition Cengage Leaming, 2013,
3, P Sykes, A Guide Book 1o Mechanism in Crrganic Chemistry, 6th Edition {1997, Orient Longman, and
Mew Delhi.
4. Maorrison R. T. und Boyd R. N, Organic Chemistry, Sixth Edition Prentice Hall India, 2003,
COURSE OUTCOMES
The learner shall bse shle 1o understand
=  Familiarization about classes of organic compounds and their methods of preparation.
*  Basic uses of renction mechanisms.
*  Name reactions, uses of varjous reagents and the mechanism of their action,
*  Preparation and uses of various classes of organic compounds gl
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Semester IV
Pracilcal
4i0l: Ovrganie Chemlsiry

COURSE OBIECTIVE

Adfber comipletion of Thee course, the Tearner shall be able to unideratand
#  Functional prougs detesmination of of ganic eormpoiinde
o Onganic prepamtions of JifTerent onganic compeoumds,

Conrse content

1. Fumctional group tests foe aleohols, phenals, carbonyd, carhaxsdic acid and amine group of compotimids.
2. Deganic preparalions:
L Acetvlation of one of the llowing compounds: amines funiling, o=, m-, p-toluidines and o, m-, p-
anisidine) and phenals (fnaphthol, vanillin,d salicylic acid) by any one method: (Using conventionil
method. and Using green chemistry approsch)

i) Benzalyation of one of the nmines (oniling, o-, m-, p- inliidines and o-, m-, p-anisidine) and one of the
phenals (f-naphthol. resorcinol, p-cresol) by Schotten-Baumann reaction.

nn ) Ouidation of ethanol! i=sopropanal {lodafoen reaction).

v} Bromination (any onc) o. Acetanilide by conventional methods b, Acetanilide using green approach
{ Bromate-bromide method)

v.) Nimation: (any one) 2. Acctanilide/nitrobenzene by conventional method b Salicylic acid by green
approach (using ceric ammonium nitrate’).

vi.b Selective reduction of meta dimitrobenzene (o m=nitroanilne.

vii. ) Reduction of p-nitrobenealdelyde by sodium eohydnde,

vii b Hydrolwsis of amides and esiers.

i%.) Semicarbazane of any one of the fllowing compounds: acetone, cihyl methyl ketone, cyclohexanone,
benzaldehyde.

x.) S-Benzvlizothiouronium salt of one each of water soluble! insoluble acids (henzoic neid, oxalic acid,
pheny] acetic acid and phihalic acid).

xi.} Aldol condensation with either conventional or green method.

%ii.) Benzil-Benzilic acid rearrangement. Collected solid samples may be used for recrystallization, melting
poiitand TLC.

References
| Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

2 Fumiss, B.S., Hannaford, A.J, Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 5th Ed
Pearsom (2012)

3 Ahluwala, V.K. & Aggarwal, R. Comprehensive Practicol Organic Chemisiry: Preparation and
Oueantitative Analysis, University Press (2000)
4 Ahluwalia, V.K. & Dhingra, S, Comprehensive Practical Organic Chemistry: Qualitative Analysis,
University Press (2000}
COURSE OUTCOMES
Thie stndent will be able 1o
s Identification of functional groups.
¢ Synthesis of different orgunic compounds,



Subject 11
Minor
Semester IV
402: Probability and Statistics

COURSE ORIECTIVE
This comrse will enabile the studesis o
*  Undersiand the hasic concepts of prohabil iy,

= Apprecinle the importance of probobility distribtion of random variables and 10 know the notion of
ceniral tendency,

*  Dsablish the joint digribution of two random  varisbles in ferms their coerelation and
regression,

] Lhu.!u:rm_und; ceitrad limin thesrem which shows that the empirical frequencies of w0 many nabual
Populations exhibit normal distribmion,

*  Stady entropy and infocmation theory in the framewoek of prababilisiic models,
Unit-1: Probability and Bandom Varkables

Axiomatic and empirical definitions of probability, Independent and dependent events, Canditional probahility
and Baye’s thearem; Diserete and continuous random variables and their peobability distributions, Cumulative
distribution function, mh Moments, Monsenl generating function, Characieristic function.
Umit-11: Univariate Disiribations
Discrete distributions: Bernoulli wials and Bernoulli distribution, Binamial and Prisson distributions:
Continuous distributions: Uniform, Geomesric, Gamma, Exponential, Chisquare, Beta and normal distributions:
Wormal approximation to the binominl distribution, Central limit theosem.
Unit-111: Bivariate Distribution
Joini cumulative distdbution function and its properties, Joint probability density Fnction, Margina
distributions, Expectation of function of bwo random variables, Joint moment generating function, Conditional
distributions and expectations, Independence of bvarizie random varinhles
Umit-I'V: Correlation and Regression
The Correlation coefficient, Covariance, Calculation of covariance from joinl moment generating function,
Linear regression for two variables, The meshod of least squoares, Bivariate normal distritition, Markow
theorem, Chebyshev's theorem, Weak and strong Inw of large numbers.
Unit-%': Information Theary
Uncertaanty, Information and entropy, Conditieaal and joint enwopy, Uniform Priors, Polya'sum model and
random graphs, Applications of random graphs,
References
I, David Applebaum | 1986). Prohabilin and Infermation; An ntegrated Approach,
Camtwidge University Press.
I, Robert WV, Hogo, Joseph W, McKean & Allen T. Craig (2003}, fnirodwction o
Mathematioal Srafisiics [Tih editisn), Pesrson Education.
3. Irwin Miller & Morylees Milker (2014). John E. Freund s Mathematical Statistics
with Applications (8th edition). Pearson. Dorling Kindersley Pvi. Led, India.
4, Jim Pitman (1993). Probatility, Springer-Verlag,
5. Sheldon M, Ross (2004). Imroducian to Probebility Models (1 1b edition). Elsevier,
6. AL M, Yaglom and I, M. Yaglom (1983). Probability and fnformation. D. Reidel
Publishing Company. Distributee by Hindugian Publishing Corporation {Endin) Delhi.
COURSE QUTCOMES
The students will be abife o
#  Unaberstand the basic concepts of probability.
®  Appreciate the importance of probability disiribution of rundom variobles and o knew the notion of
central tendeney.
#  [Fswablish the joimt disivibution of two rendom verinbles in lerms  ther o correlation and

reireEsnn elc.,

RIS B e




Suliject 11
Minor
Semester 1V
402: Blochemistry of Enzymes

COURSE ORIECTIVE

 This course will peovide fundamenial knowledge on enzymes and their smportance i biological
reactions., Students will understand the diMerence hetween o chemical catalyst and biccatalyst and understand

activation encrgy, They will study non-protein enzymes such as riboeymcs and will be exposed to the Industrial
and biomedical applications of enzymes,

Unit ~1: Enzymes and its Classifieation

Enzymes: Delinition, general characieristics, co-factors - coenzymes and metal igns, Classiffeation of
enTYmCs; Based on 1UR with examples. Unit of enzyme aclivity - definition of U, enzyme turn over number,
Enzvme specificity, Concept of active site, ES complex.

Thearies of enzyme catalvsis: Lock and key model, Koshland's induced fit theory. Factors affecting rate of
enyme catalyred renctions.

Unit-2: Characterization of ENZVINES

Characterization: Effect of enzyme concentration, substrate concentratian, pH and temperature. Michaelis —
Menten equation, Lineweaver — BurkiL-B) plot. Determination of Vaud Km from L-B plot and their
significance, Enzyme inhibition—competitive, noncompetitive and uneompetitive,

Unit = 3: Mechonism and Allosterie ENZVIMER

Chermical modificationof’ active site groups. Site direcied mutagenesis of enzymes. Mechanism of action of
chymaotrypsin.

Allosterle enzymes: Sigmoidal curve. positive and negative modulators, Mechanism of “concerted” &
“sequential® models for allosteric enzymes. Flipflop mechanism, positive and negative co-operativity with
special reference to aspartate ranscorbamylase and phisph ofructokinage,

Unit = 4: Isoenzymes

Mature of Lactate dehydrogenase. Mulii-enzyme cotmiplex — Pyrivaie dehydrogenase complex. — Composition,

subunits, assembly, Enzymatic reaction & functions of RNA, s an enzyme, (Ribozymes), Industrial and medical
application of enzymis.

Unit — 5: Applications of Enzymes

Enzymes as reagents, Marker enzymes in diagnostics, Immobilizedenzymes, Industrial applications of
EnFymes.

Reference
I. Fundamentals of Enzymology (1999} 3rd ed., Nicholas C_P. and Lewis S., Oxford.
COURSE OUTCOMES

This course will enable the studenis to:
*  Understand the basic concepts of enzymes.
*  Apprecise the mportance of enzymes and to know the applications of enzymes.
s Students will learm mechanism of enzymes,

£
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Semester [V
Practical
402: Blochemistry of Enzymes

COURSE OBJECTIVE
The students will learn
*  [solation and demonstration of urease and acid phosphatase,
*  Purification of urease,
*  Determination of different biochemical parameters.
Course contents
1. Isolation of urease and demonstration of its activity.

2, 1solation of and demonstration of phosphatase its activity
3, Determination of specific activity of salivary amylase by DNS.
4, Purification of urease.
5, Time course of urease reaction.
6., Influence of substrate concentration and pH on the rate of enzymatic reaction.
7. Determination of Ka and Vi, of salivary amylase.
8. Determination of initial velocity [lime kinetics] of salivary amylase.
%, Determination of optimum temperature of salivary anmylase.
Reference
1. Practical Biochemistry (Second Edition) K. Geetha Damodaran,

COURSE OUTCOMES
This course will enable the students to:
s Understand the isolation of urease and demonstration of its activity.

» lsolation of and demonstration of phosphatase its a::'n-i_w.
s Students will learn determination of different biochemical parameters.

i e
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Subject 111
GE-1V
Semester IV
403: Elements of Modern Physics

COURSE ORIECTIVES

The Physics invalved in various principles is need of time. Therefore, the main ohjective of the course

is 1o know the basics of the physics which are gencrally applied in Physics. The student will be able to
understand the different principles through the course,

Unit =1

Planck's quantum, Planck's constant and light as a collection of photons; Pholoelectric effect and Compton
scattering. De Broglie wavelength and matter waves; Davisson-Germer experiment. Problems with Rutherford
model- instability of atoms and obscrvation of discrete atomic spectra; Bohr's quantization rule and atomic

stability; calculation of energy levels for hiydrogen like atoms and their spectra.
Unit=2

Position measurement- gamma ray microscope thought experiment; Wave-particle duality, Heisenberg
uncertainty principle- impossibility of a particle following a trajectory; Estimating minimum energy of a
confined particle using uncertainty principle: Energy-time uncertainty principle.

Unit—3

Size and structure of atomic nucleus and its relation with stomic weight; Impossibility of an electron being in
nucleus as a consequence of the uncertainty principle. Mature of nuclear force, NZ graph, semi-empirical mass
formula and binding energy.

Unit — 4

Radioactivity: stability of nuclens; Law of radioactive decay; Mean life and half-life; a - decay:

energy released, spectrum and Pauli’s prediction of neutring; ¥-ray ermission,
Unit -5

B - decay -

Fission and fusion - mass deficit, relativity and generation of energy; Fission — nature of fragments and

emission of neutrons. Nuclear reactor: slow neutrons interacting with Uranium 235; Fusion and thermonuclear

resclions,
References

l. Concepts of Modern Physics, Arthur Bedser, 2009, McGraw-Hill

2. Modern Physics, J.R. Taylor, C.1. Zafiratos, M.A, Dubson, 2009, PHI Leaming
3. Six Ideas thet Shaped Physics: Particle Behave like Waves, Thomas A, Moare, 2003, McGraw Hill 4,
Quantum Physics, Berkeley Physics, Vol 4. E.H. Wichman, 2008, Tata MeGraw Hill Ca,

5. Modem Physics, R.A. Serway, C.). Moses, and C.A, Mayer, 2005, Congage Leaming
6. Modem Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill

COURSE OUTCOMES

The basic knowledge of Physics is also involved In chemistry relited 1o different topics of chemistry, The
students coming from blology background are made aware of basic knowledge
in understanding the topics covered in proposed course.

L

required. Hence course is usefil



Subject 1V
SE-1
Semesier IV
404 Environmental Impact Annlysis

COURSE ORIECTIVE
ARer completing this comnrse, the learner will be able (o
* Have cnittcal understandimg of envinmmental impact
® L oam mapimiant geps of FIA process
* Interpret the enwaronmemal appraisal and procedures in India.

Unit 1z Origin and Development

Purpuoss amd aim, core values omd principles, Vistory of EIA development, Environmental Management
Plan, Environmental Impact Statement, Scope of EIA in planning a Project and its implementation,

LUnit 11: E1A Process

Assesement process of Environmental Impact: Sereeniig, Scoping. Baseline data, Impact klennificanon,
Prediction, Evalustion and Mitigation. Appendices and Farms of Application, Techniquses of Asscssment-
Cost-benel Analysis, Motrices, Checklist, Overlays, EIA Document.

L'min 100 Main participants s ELA Process
Roles of Project proponents and environmental consultants, Rales of the State Pollution Control Boards
(PCHs) Pollution Control Committes (PMCCs), Impact Assessmical Act (IAA). Public participation.

Lmit IV: Enviranmental Appraisal and Preceduores in India and EIA

Envirenmental Audit of different environmental resources, Rigk Analysiv, Strategic environmenial
assessment, ceological impact assessment: legislation. Impact on Environmental component: air, noise,
water, land, bisdogical, social and emvironmental factors,

Uit Vi ELA notification September 2006 and amendinents
Categorization of projects, Procedure for getbng environmentsl clesrance. Public panicipation in
environmental decision-making process, Case siudies on ELA for Industries and Infrastrscture projects.

References

I, Kulkame V apd Ramachondra TV, (2008}, Environmental Management, Capital Pub, Co. New Delbi
Peus, 1 2005 ) Handbook of Envirenmental Impact Assessment- Volome | and 2.

2. Blackwell Publishers, UK. 3. Glasson, 1. Therivel, B and Chadwick, {3006)

3. Inreduciion to Envirenmental Impact Assessmend, Boutledge, London,

4. Canter, W, L (1995) Environmental Impact Assessment, MoGraw-Hill Science’ Engineering' Math,
Rew York;

5. Morris, P.oand Therivel, K (1995} Methods of Environmenial Impact Assessment, UCL Press, London:
6. Petis, ). (19¥9) (ed) Hondbook of Enviroansental lnipact Assessment, velume | and 2, Blockwell
Scicnge, Creford; 7, Therivel, I, and Pamidario, MK (1%96) (skk) The Practice of Smategic Environmental
Asseszment, Farthscan, Loadon;

K. Vanclay, F. ood Bronstein, DA (1995) (eds) Environmental amd Social Impact Assecsment, Wiley &
S, Chiduester.

COVUHSE v FTCOMES
The learmer will be olde 1o
# Have cnitical understanding of environmental impact
# Learn imporeant sweps of LA process
* Interpeet the environmental appraisal snd procedures in ndia.
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Subject |
Major
Semeater V
S00: Physical Chemistry-[1

COURSE OMIFCTIVE
After completiom of the cmmse, the featner shall be able o understand
I Laws of ihermodynamics amd concepis.
. Tartend molar quantitics amd it sbribiires
A Dihime walirtion amd its properiies,
4. Uniderstandhing the concept of system, variables, heat, work, and Liws of thermodynamics
& Understanding the concept of heat of reactions and use of equations in calenlations of bond energy,
enithalpy, eic, :
. Understanding ihe concept of entropy; reversible, ireversible procesdes. Caleulation of entropy wsing
And law of thermodynamics.
7. Underdanding the application of thermadynamics: Joule Thompsan effects, partinl molar quantities.
8. Underssanding theories thenmodynamics af dilute solutions

Unit-1 Introduction to thermadynamics
Intensive and exiensive variables; state and path functions: isolnted, closed and open systems; seroth low of
thermodynamics. First law: Concept of heat, g, work, w, internal energy. L. and statement of first lva
enthaipy. 11 relation between heat capacities, caleulations of q, w. L amdd Bl for reversible, mreversible and
free expansion of gases (ideal and van der Waals) under isothermal and adiabatic conditiona.

Unit-IT Thermoche mistry

Heats of reactions: standard states; enthalpy of formation of molecules and ions and enthalpy of
combustion and its applications; calculation of band energy, bond dissociation energy and resonance
energy from thermochemical data, effect of temperature (KirchholT's equations), pressure on enthalpy of

reactions.

Unit=111 Second Law
Concept of entropy; thermasdynamic scale of temperature, statement of the second law of thermodynamics:

molecular and satistical interpretution of entropy. Calculation of entropy change for reversible and
nreversible processes,
Third Law of ihermodynamies: residunl entropy, caleulation of absolute entropy of mobecules.

Unit-IV Free Energy Functions
Citbbs and Helmholiz energy: variation of 5, G, A with T, V. P Free energy change and spontaneity,

Relation between Joule-Thomson coefficient and other thermodynamic parameters: inversion lemperatire:
Chibbs-Helmholtz equation; Moxwell relations; thermodynamic equation of state.

Unit-¥ Partial molar guantities
Partial molar quantitics, dependence of thesmodynamic paramelers of compesition;  Gibbs-Duben

equastion, chemical potential of ideal mixtures, change in thermodynamic functions in mixing of dea)
rilses,

Dilute solutons: Dilute solutions; lowering of vapour pressure, Raoult's and Henry's Laws and their
applications, Excess thermodynamic functions, Thermaedynamic derivation using chemical potential o
derive relations belween the four eolligative properties: [ii} relmive lowering of vapoue pressure, (i)
elevation of hailing point, (iif) Depression of freezing point, (iv) osmastic pressure] and amount of sohae.
Applications in caleulating molar masses of normal, dissociated und associated st i soluibon,

Helerences
1. Arkins P wnd D Panla, 1. Physical Chemisiry Tenth Ed., OUP, 2014,

2, Castellan, . W, Mhysical Chemistry 4ith Ed., Norosa, 2004,

3. Engel, T, wnd Rend, ' Physical Clieimisiry Yod Ed,, Prentice Hall, 26012,

4. MeOuerrie, 1) A gl Simn, 1. 1. Molecular Thermuodymamics Viva Books, Musl, -
5 Roy, 8. N, Pundumentals of Classical s Suibstical Thenmmd ynumics Wiley, 2001

. Corninonily Asked uicstions Iy Thermuslynamivs. CRC Press, 201

T Levine, LN, Physical Chemistry fth Ed., Tata Me Graw 1000, 2000,

B. Moz, C.R. 2001 solved problems in chemistry, Schaum Sevies, 2006,

e L 4



Semester V
I"ractical
S0 Physleal Chemilstry

COURSE (OMUIECTIVE
Adter completing this eourse, the leamer will be able (o
= Urnitcal sslation Iemperaiare
*  Composition of the phenol-water systein
®  Study the equilibrivm of & reaction
* Sty the kinetics of Acid hydrolysis
= Study the kinctics of saponification

Course conteni

| Determination of critical solution temperature ond esmpasition of the phenal-water system and fo sudy the
effeet of impuritics on il

= Study the equilibrium of at leass one of the following resctbons by the distribution method:

{111 (agh+ 1 — 15 (ng)
lii]nCu:‘[aq} + fNHy = Cuw(MH,
3. Swdy the kinetics of the fllowing reactions,

1. Acid hydrolysis of methyl acetate with hydrochloric acid.

b. Saponification of eyl scetate,
4. Verification of Freundlich and Langmuir isotherma for adsorplion of acetic acid and selected organic dyeys)
on aciivated charcoal,

References
. Khosla, B. D; Garg, V. C. & Gulati, A. Senior Practical Physical Chemisary, R, Chand, Mew Delhi, 200 1.
2 Garland, C. W.; Mibler, ). W. & Shoemaker, I, P. Experiments in Physical Chemisary, Eishth Editson,

heiraw-Hill (2003).
3. Halpem, A, M. and McBane, G, C., Experimental Phiysical Chemistry, Third Edition, W, H. Freeman (2003)

COURSE OUTCOMES
The leamer will be able to
o Critcal solution lemperature
o Composition of the phenol-water system
= Sy the equilibrium of a reaction
s Siudy the kinctics of Acid hydralysis
o Study the kinetics of saponificotion

2
LR



COUSE OV TOONES
Uy cornpdetive ool ihis coqvee, the siulents will be abbe o mmabersiand

& @ F &

Lawes ol thienmvsbvmamivs aiml coicepts,

Pavtial wsobai qunintifies aml ibs pliribaies,

U¥ilate sobutioi amd sts propeniies

Uinadersanmaling the eomeepl of system, varlables, heat, work, and lowa of thes modymamies.
Unaderstandling the concept of heat of rerclions mnd nse of equationd in calculations of band
cnc gy, enthalpy, cie.

Unberstanding the concept of entropy; reversible, imreversible processes. Calculation of entropy
wsiig 3 e oof thermodvinnmiies,



Subject 11
[ FR o |
Semester V

802: Polvmer €
COURSE ORICTIVE ymer Chemisiry

AMer completion of the cowrve, the learner can be alibe b nmeherstand
*  The mechanism of polymes material ormatbon,
* Molecubne welght and strucure property relationship
* Polymerization procedure amd Lipher-Marta catalyais
*  Uhamncterization of polymers
Umit-1: Imtroductinn
Palvmer, monomer, ex nmples of polymers, biopolymers, classification, polymeriention process, degree nf

polvmerization, condensation, addition polymers, kinetics of addition polymeriztion process,
Umit-10: Polymerte Structore and Praperty Relatlonship

Structure “'_“"'3"'“""5 - Lincar, branched, cross linked, and network polymers, moleculior wesght {nwmibser
verage. weight average, viscoslty avernge) and distribution of melecular weight, polydispersity index,
crystallinity in polymer, melting lemperature and glias transition temperature, Volumetric properfics = malar
""“‘]m’-'_- density. Van der Waals volume - Coefficient of lnear thermal expanslon and wolumetric thermal
expansion - Pressute volume tempernture (PVT) relntinnship,

Unit-111: Polymerization Chemisiry

Industrial methods of polymerization such a5 o bulk, solution, emulsion, suspension. Sterenchemisivy of
polymers and  stereo-specific polymerization, Catalysts-thelr  wiility in polymers and  stereo-specific
polymerizations, Catalysts their uiility in polymer manulacture, Zleginr-Matta, Metallocene and others,

Unit-1V: Characterization of Polymers

Molecular Weight Determination by Light Seattering, Osmometry, End-Group Analysih, Viscosity, Gel
Permeation Chromatography; Application, of FTIR, UV-visible, NMR, and Mass Spectroscopy  Far
Idenufication of polymers.

Unit-V: Glass trunsition temperature (Tg) and determination of Tg

Free volume theory, WLF equation, Factors affecting glass transition temperature (T). Polymer Solution -
Criteria for polymer solubility, Solubility parmmeter, Thermodynamics of polymer solutions, entropy, enthalpy,
and frec encrgy change of mixing of polymers solutions, Flory- Huggins theory, Lower and Upper critical
solution temperatures,

Heferences

I. .W. Ven Krevelen ond PJ, Hoftyzen, "Propenties of Polymer, Ird Edition Elsevier Scientific, Publishing
Company Amsterdam - Oxford - Newyork. 1990,

2. LE. Mark E4.AIP, Physical Properties of Polymers Hand Book, Williston, Vi, 1996,

3. Reaction Engineering of Step Growth Polymerization, 8 K Gupta and Anll Kumar, Plenum Press, 1987

4. Odian; George, Principles of Polymerization, McGraw-11ill Book Co., New York (1970).

5. W. Billmeyer, Text book of polymer science, 3rd Edn., 2007, Wiley.

6. LK. .Fried, Polymer Science and Technology, (2005), PHI publication.

7. Billmeyer Ir.; Fred W, Textbook of Polymer Sclence, Wiley- Interscience Publishers, Mew York {1962},

COHURSE OUTOODMES
Thee lewmer can be able (o understand
e The mechanism of polyimer materlal Formstlon,
Mudecular welght md structure property relationship
Polymerization procedure and Zigler-Maita catalysis.

Characterization of polymens
: SGL ﬂ"/



Subjeet 1
DSE-1
Semester V
S02: Advanced Analytieal Chemistry

COURSE DWIECTIVE

After completion of the course, the leamer can be able to wirdersiand
»  lixposure with annlytieal techniques,
*  Todevelop skills to handles different analytical Instruments,

Unit-1: Statistical methods in chemical analysis

Theory of error and treatment of quantitative datn, sccuracy and precision, ways of expressing accuracy and
precision, Mormal ermor curve and its equation. Useful statistical tests with equation, test of significance, the F-
test, the students 1-test, the Chi-test, the correlution coefficient, confidence limit of the mean, comparison of fwo
standard values, comparison of two standard values, comparison of standard deviation with average deviation,
comparison of mean with true values, regression analysis (least square method).

Unit-11: Polarography

Current-voltage relationship, theory of polarographic waves, instrumentation, qualimtive and quantitative
applications.

Unit=111: Thermal analysis

Theory, methodology, instruments and applications of theromogravimetric analysis (TGA/DTA), and
differential scanning calorimetry (DSC).

Unit-IV: Chromatoepraphy

Principles of chromatography, paper, column and thin layer chromatography, Gas-liqguid chromatography,
HPLC.

Unit=¥: Analysis of fuel and drugs
Fuel analysis:Solid, liquid and gaseous fuels, ultimate and proximate analysis of solid fuel, Determination of

calorific value of solid, liquid and gasecus fuels, Flash point and fire point.
Drug analysis: Classification of drugs, Analysis of some standard drug using various chromatographic
techniques.

References
1. Mendham, I, A. I. Vogel's Quantitative Chemical Analysis 6th Ed., Pearson, 2009,

2. Willard, H.H. et al.: Instrumental Methods of Analysis, Tth Ed, Wardsworth Publishing Califomnia, USA,
1988, 3.Christian, G.D, Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004,

4. Harris, D.C.: Exploring Chemical Analysis, %th Ed. New York, W.H. Freeman, 2016.

5. Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis

6. Mikes, 0. Labaratory Hand Book of Chromatographic & Allied Methods, Elles Harwood John Wiley 1979,
7. Ditts, .V, Analytical Chemistry; Methods of separation, van Nostrand, 1974,

8. Khopkar, 5. M., Basic Concepts of Analytical Chemistry, Mew Age (Second edition) 1998

COURSE OBJECTIVE
The learner can be eble to understand
o Exposurc with analytical techniques.
To develop skills to handles different analytical Instruments.

,,iﬁ -



Subject 1N
SE-I
Semesier V
S03: Analytienl Clinieal Bioch emistry

COURSE ORECTIVE
Afer completion of the eourse, the kearmer can be shie L understand
= Popularization with findamentals of Anatytical Clinieal Riochemistry,
*  Learning basics of different bio analytical teehnigues and their applications

Unit-1 Carbobvdrates:

Fl-iu!ngic.:ll imru'lr‘m.ncb of carbohwdrates, Metabolism, Cellular currency of energy (ATF), Glycolysis,
Aleoholic and Lactic acid fermentations, Krebs cycle. Tolition and characterization of polysachharides,

Unit-11 Proteins
Classification. biological importance; Peimary and secondary and tertiary structures of proteins: a-helix and
= ]Jllr:llr:Z:] .r.]tn:m.. Isolation, characlerization, denaturation of proteins.  Enzymes: Nomenclature,
Characteristics (mention of Ribozymes), Classification: Active site. Mechanism of enzyme action,
Stercospecificily of enzymes, Coenzymes and cofactors, Enzyme inhibitors, Introduction to Biocatalysis:
Importance in “Green Chemistry™ and Chemical Industry

Unit=111 Lipids:

Classification. Biological importance of triglycerides and phosphoglycerides and cholesterol; Lipid
membrane. Liposomes and their biological functions and underlying applications. Lipoproteins: Properties,
functions and biochemical funclions of steroid hormones. Biochemistry of peptide hormenes,

Unit-1V Structure of DNA (Watson-Crick model) and RNA

Genetic Code, Biological roles of DNA and RNA: Replication, Transcription and Translation, ntroduction
to Gene therapy, Enzymes: Nomenclature, classification, effect of pH, temperature on enzyme activity,
enzyme inhibition. A dingnostic approsch to biochemistry:

Unit-¥ Blond

Compaosition and fanctions of blosd, hlood coagulation, Blood eollection and preservation of samples.
Anacmia, Regulation, estimation and interpretation of data for bleod sugar, wea, creatinine, cholesterol 2nd
bilirubin, Uring: Collection and preservation of samples.

Formation of urine

Composition and estimation of constituents of normal and pathological urine,

References

I. Cooper, T.G. Tool of Biochemistry. Wiley-Blackwell (1977).

2. Wilson, K. & Walker, J. Practical Biochemistry. Cambridge University Press (2009).

3. Varley, H., Gowenlock, A.H & Bell, M.: Practical Clinical Biochemistry, Heinemann, Londan {1980),
4. Devlin, T.M., Textbook of Biochemistry with Clinical Correlations, John Wiley & Sons, 2010,

COURSE OUTCOMES . = .
The proposed course will provide understandings of Analytical Clinical technigues,

The students are made able 1o basic knowledge bio analytical technigues,

-




Subject 1
Major
Semester VI
601: Muolecular Spectrascopy and Photochemistry

COURSE OBJECTIVE
\er completing this conrse, the leamer will be able 1o;
= Plecmomagnetic mdintion and Retation spectroscopy
o Vibeational spectroscopy
Ramun spectiosiopy
Electromic spectrossopy
Fwstophysical and photochemical processes

Unit-1: Eleetramagnetic radiation and Rotatlon spectrosenpy

Interetion of clectromagnetic radiation with molecules and various iypes o spoctra; Roen-Chppenheemer
approsinmation. Rotaton spectroscopy: Selection rules, iMensitics of spectral lines, determination of hond
lengths of diatemnic and linear riatemic molecules, isotopic substitation,

Unit-11: Vikrational spectrascopy
Classical equation of vibration, compastation of fores constant, amplinsds of distomic molecular vibeations,
anharmaonicity, Morse potential, disseciation mergies. fundomentol frequencics, overtones, hot hands,
degrees of freedom for polyatomic malecules, modes of vibeation, concept of group freguencies. Vibration-
rofation speciroscopy: dintomic vibrating rotator, P, ©, R branches.

Unit-111: Raman spectroscopy
Calitative treatment of Rotational Raman effect; Effect of nuclear gpin, Vibrational Raman specira,
Stokes and anti=-Stokes lines; their intensity difference. rde of mutual exclusion,

Unit-1%: Elcctronie speetrascopy

Frunck-Condon  principbe, clectronic  tramsitions, singlet aml  triplet  sttes,  Muorcscence  and
phosphorescence, dissociotion and predissocintion.
Unit=%: Photophysical and photochemical processcs
lows  of photochemistry, quantum vield, Jablonski  diagrams: Franck-Condon  peinciple, Law  of
photochemical  equivalence, quanton  efficiency, bow and  high gquantum elficiency.  kinctics  of
phatochemical resctions (Hs = Bro = HBr, ZHI = H: + 12} energy transfer in photochemicnd reactions
(photosensitization and quenching), fluorcscence, phesphorescence, chemiliminesoence, Discuzsion of
Electronic spectra and pliotochemasiry | Lambert-Beer low and 2 applications).

Referenecs

I. Laideler B, 1. and Meiser 1.8, Physicnd Chenisry Thard Edition { Intermationalj1999,
2, Levine I M., Physical Chemisary, Fourth Edidon), MeGrow-Hill { International}, 19935, -

3. McQuorrie [, A, and Simon J. D, Plysical Chemistry= A Muolecular Approach, University Science

Books, 1995,
4, Rohagi-Mukherjee K. K. Fundamentals of Photochemisiry, Mew age (revised secomd edinon). 3.

Bamwell, T, N. &McCash, E M. Fumbsmenials of Molecular Spectroscopy Sl Ed, Totn Moraw-Hill;
Mew Delbi { 20065,

COURSE OUTCOMES

The leamer will be able 10
#  Elecsromugnetic radiotion and Kotation spectroscopy
Witeatboial spectroscopy
Raman speciraseopy
Electromie speciroscapy
Photaphysical and phatocheniien] processoes

P e
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Semeater VI
Pracileal
601: Malecular Spectroscapy and Phatochemistry

CITRSE ORI CTIVE
After completing this courte, the learmer will be abde 10

*  Determinntoom of indicalor consdani Iy enslorimiciry,

¥ Verification of Neer's Law by enlorimetry
Unurse contenis

(. Dietermination of imbicator constant - colorimeery.

(it Verification of Reer's Law - Determination of concentration of solution by eolorimedry,
{asi). Imterpretation of 1R specira,

(iv). Inferpretation of Uv-visible pectrn.

Referenoe

[ I‘mc:i._:nlg i phywical chemisiry - a madem appraach, .5 Sindlia, Macmillan,
2. Exporimaonis in Physical Chemiasiry, LM, Wilson, B MNewcomb, AR, Denaro, Jnd Edn.,  Elsevier.

COURSE OUTCOMES
The leamer will be ablc i

*  Determination of indicater constant by colorimetry,
»  Verification of Beer's Law by colorimetry

e




Sulyject 11
nskE-0
Semester V1
6l Medicinal Chemistry

COURSE ORICCTIVE
Wt completson of the conrse, the lenmier con be able t ondersiang

®  The baoes of mediciiol ciemisiey, laoplisgecal propenses

o [wdogeen] actiily patansciers

o Drug meiabwslizm
Bioplivsical and chemical propertics of endymes, hormones, vikamins

s Concept of rational drig design

Unit-1: Bio-phyalcochemical properiies
Acidity Basicity, Solubility, lonization, Hydrophobic properties. Uydrophilic properties, Lipinski Rule,
Drug-like properties, Understanding of the biological activity parameters such as Ko Ki. LDw, FCu 10,
O s ADMET properiics
Unit-11z Structural properties
Isosterism. Binisosterism, Monclossical isosteres, Understanding of the JD-structure along with bond
length, hond angle snd dihwdml anple, Concept of Configuration and Conformation with examples,
Concept of stercochemistry in terms of biodopical response with examples, Sterensclective receptors of
enzvmes such as muscarinic receptor, Stercochemically pure drug and recomates, Examples such as

catecholamines, efc.
Unit-111: Drug target understanding and Medicingl Chemistry of Therapeutic Ageat

Metabolism, Drug meubolism,  Anti-metabolite, Enzyme  inhibitor,  Agonist.  Antagomar,
Examples Structure, Chemisiry, Mode of action and adverse effect of the representative therapeutsc agents
such a5 Anti-infective agent, Amtimalarinls, Antibocterial, Antiviral, Anticancer, CMNS acting dnapgs,
Adrenergic Agents, Chalinergic Drugs, Diuretics, Cardivascular, local anesthetic agent, Analpssic Agents,
Histnmine and Adtibistamine agents.

Unit-1V: Steraids, Prostaglanding, Enzyme, Hormone and Vitamins

Biophysico-chemical properties, Steroid Hormone Receplors, Chemical Contraceptive agents, CON-2
inhibitors. Prostaglandins for Ophihalmic use, pharmaceutically important enzyme products such as
Pancreatin, Trypsin, Insulin, Classification of vitamins with example

Unit-V': Concept of rational drug design )

Structure activity relationship, Drug-receptor understanding, Molecular mvideling, Structure based drug
design, QSAR.

References _ : ]
1. Wilson and Gisvald's Texthook of Organie Medicinal nnd Phannaccutical oy Charles Orwena Wilksen,

John H. Black, Ole Gisvold, John Marlowe Reale ; :
2. Foye's Principles of Medicinal Chemiary by Dawid A, Willimins, Thomns Lo Lembke, Wilhaony O Foye
{20004, Khuwer puldpcation, : .

3, Remington: The Science and Practice of Phormney Vol 1, Ed, 19 by Juseph Price Remington, Alfonso B,

Cienmaro. (1995]), MACK Publishing.
4, Hurgers Medicinal Chemistry by Manfred 1 Wallt, Adfred Burger ]
£, Burgers Medicinal Chomisiry andd Drug Disoovery by Abmbam 1. ), Lewis F, L., Purger A, vol 3, sih

Fdn., 2003, Huboken N Wiley,
f, The Chganic Chermisiry of Drug Design and Drug Acthon by Silvernan B, 1, 2nd Edn, Academi Press

A2,
COURSE (UTOODMER

The leamer can be ghie w undoysiaid
# Tl Bsica of sedicimil chomisiey, Muphysical propeiiea

Hinlogival uctivity parunseiers
Torug mactabalism

Wiophysical and chemical properties of eneymies, hoamones, vilamins
Cangept of ratiom| drug design i , W -
7 - v
it =




Subject 11
NSE-I
Semester VI
602: Electrochemistry

COURSE OBJECTIVE
After completion of the eourse, the learmer can he ghie b unidersdadicl
*  Basic principle of lnws of electrochemisiry.
Understanding about chemical cells and their function
Understanding about electrodes, EMF measurement.
Understanding about potentiometric titrations and their applications.

Unit-1: Electrochemisiry of weak and string electrolyics-I ,
A.r.r.hmius theory of eleetrolytic dissociation. Conductivity, equivalent and molar conductivity and their
variation with dilution For weak and strong electrolytes. Molar conductivity at infinite dilution. Kohlrzusch

law of independent migration of ims. Debye-Hilckel-Onsapger cquation, Wien effect. Debiye-Falkenhngen
effect, Waldens rules,

Uside-1; Electrochemistry of weak and sirong electrolvies-11

lomic velocities, mobilities and their determinations, tansference numbers and thelir relalion lo jone
obilitics, determination of transference numbers using Hittorf and Moving Bowundary methods.
Applications of conductance measurement (1) degres of dissecistion of weak ebecirolvies, (i1} tonic prodiect
of water (iii) solubility and solubility product of sparingly soluble salts, {iv) conductometric titrations, and
{v) hydrolysis constants of salis

Unit-111: Electrochemical laws of elecirolysis

Quantitative aspects of Faraday's laws of electrolysis, rules of oxidation/reduction of jons based on half-
cell potentinls, applications of electrolysis in metallurgy and industey. Chermical cells, reversible and
irreversible cells with examples, Electromative force of a cell and its meastrement, Nemnst equation;
Standard electrode {reduction) potential and its application 1o different kinds of halficells. Application of
EMF measurements in determining (i) free energy, enthalpy and entropy of a cell reaction, {i1) equilibrium
conatents, and (iii) pH values, using hydrogen and quinone electrode

Unit=IV; Elcctroamalyticsl methods

Chissification  of electroanalytical methods, hasic principle of pH smerie, potentiometsic and
sonductometric titrations, Technigues used for the determimation of equivalence points, Techniques used
for the determination of pKa vatues.,

Unii-¥: Elecirical & Magnetic Properties of Atoms and Moleoules

Basic ideas of clectrostatics, Electrostatics of dielectric media, Clausius-Mosotti equation, Lorenz-Laurentz
equatiot, Dipole moment and molecular polarizabilities and their messurements, Dismagnetism,
pasamagnelism, magnetic susceplibility and iis messurement, melecular interpretation.

Refercnces

I Atkins, P-W & Paula, J.D. Physical Chemistry, 10th Eil, Oxford University Press (3014)

2 Castellan, G, W, Physical Chemistry 4ih Ed., Marosa (2004},

3. Mortimer, R, G. Physical Chemistry 3rd Ed., Elsevier: NOIDA, UP (2000).

4. Barrow, G. M., Physical Chemastry 5th Ed., Tata MeGraw Hill: New Delhi (2006}

5.Enpel, T. & Reid, P. Physical Chemistry Jrd Ed, Prentice-Hall (2012).

6.Rogers, D, W, Concise Plysical Chemagtry Wiley (200109,

7, Silbey, B. J; Alberty, R A. & Bawendi, M. G. Physical Chemistry 41h B4, Joha Wiley & Sons, fne,
{2005

COURSE OUTCOMES
The learner can be able (o understand
s  Basic principle of laws of electrochemistry.
s  Understanding about chemical cells and their function
»  Understanding about electrodes, EMF measurement. _
e Understanding about potentiometric dralions and teir appelications.
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Subject 111
DSE-111
Semester ¥l
60.3: Organometallic and Biolnorganic Chemistry

COURSE OBIECTIVE

Afler completion of the course, the leasser con be ahle 10 undersiand
# Clhemisiey of 3d Metals

Organomctallic Compounds
Metal carbensds
Metal earbonyls
Leise"s xal
Ferrocene
Bisinosganic chemistry

Unit-I: Chemistry of 3d Metals
Onication states displayed by Cr. Fe. Co. Ni and Co. A study of the following compounds (inchading
preparation and imparant properties). Peroxo compounds of Cr, KCr-0-, KMrOw KJFefCNL] wodiem
nitroprusssde, [CollHa )l Maa[CofNOa k],

Unit-11: Organometallic Compounds

Definition and classification of organomctallic compounds on the basis of bond type. Concept of hapticity
of organic ligancs,
Unii-ITT: Metal carbonyls

18 electron rule, electron count of mononucicar. polyuclear and substituted metal carbonyls of 3d series.
General methods of preparation (direct combination, reductive carbonylation. tharmal and photochermical
decompaosition) of mono and binuclear carbonyls of 3d seres. Structores of mononnclear and binncler
carbonyls of Cr, Mn, Fe, Co and Ni using VBT. pi-acceptor behaviour of CO (MO diagram of CO 10 be
discussed), synergic effect and wse of IR data to explain extent of back honding.
Unit-1%: Eeize®s sali

Preparation and structure, evidences of synergic offcct and comparizon of synergic effact with that m
carbonyls,
Metal Alkyls: Important struchural features of methyl ihiam {teramer and trialkod aluminiom (dimer),
comcepl of multicentre bending in these compounds,
Role of tniethydaluminium in polymerisation of ethene (Ziegler — Matia Catalyst). Specics present n other
solution of Gripgnard reagent and their structures, Schlenk equelibeimm
Unit=1V: Ferrocene
Preparation and reactions (acetylation, alkylation, metallation, Mannich Condensation). Strecturs and
aromaticiny. Comparison of arormaticity and reactiving with that of benzene.
Definition and Classilication with appropriate examples based on nanare of metal-carbon bond (ionic, s p
and muliicentre bonds). Structures of methyd lithium, Zeise @it and ferrocens. EAN rule az appliod o
carbonyls.

Preparation, structure, bonding and propertics of mononuclear and polynuclear carbonyls of 3d memls p-
aceeplor behaviour of carbon monoxide Syncrgic offects (VB approach) (MO diagram of T0 cn be
referred 1o for synergic effect to TR frequencics). Organometallic compounds of Mg and Li- Use in
synthesis of organic compounds.

Unii-\': Bloinorganie chemisiry

A brief inreduction to bic-inorganic chemistry. Role of metal fons present m biological systzms with
special reference to Na', K* and Mg jons: Na/l pump; Role of Mg™ jons in energy production and
chlorophyll. Role of Ca*" in blood clotting, stabilization of protein sticiires and strucmral role (hones)
References

|. Lippard, 5.J. & ferg, 1M, Principles of Miainorganic Chemistry Panima Pablishing Company 1994,

2, Cotten, F.AL & Wilkinson, G, Advaneed Inorganic Chemisiry Wiley-ViCH, 1999,

3. Basolo, F, and Pearson, R.C, Mechanisms of Inorganic Chemisiry, John Wilew & Sons, WY, 1967,

4, Greenwnnd, NN, & Eemighaw A, Chemisiry of the Elements, Bunersorth-Heinemann, 1997,

COURSE OBJECTIVE
The learner can be able o understand Chemisary of 3d Meials, Organometallic Compounds, Metal

earbonyls, Metal carbonyls, Zeise's salt, Ferrocene and hoinorganic chemisiry,
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Subject 11
NDEE-IM
Semester VI
6l3: Organie Spectroscopy

COURSE ORIECTIVE

Afler completion of the course, the leamer can be alde bw oo Ber st

Basic Primciples of LY Spectroscony

UV Spectroscopy

Basic principles of IR Speciroscopy

Basic Principles of 1LY Speciroscopy

MMR (1H and 13C NMR)

Basic principles Masg Spectromeiry

Unit-1: Basic Principles of UV Spectrsenpy

Apphication. of Woodward-Fiser rule in interpreiation of Organic compounds: Application of visible,
ultraviolet and infrared speciroscopy in ocganic mabecules,

Umit-11: UV Spectroscopy 11

Electronic transitions, kmax & Emax, chromophore, puxockrame, bathoehromie and hyp=ochromic shifis.

Application of electronic spectrascopy and Woodward rules far cabculaling X max of conjugated dienes and
a, i — unsaturated compounds,

Unit-111: Rasic principles of 1R Spectroscopy

Identification of Functional groups of various clagses of organi: compounds: Infrared rediation and types
of molecular vibrations, functional group snd fingerpring region. IR spectra of alkanes, alkenes and simple
aleohols (mier and imamolecular hydrogen bonding), aldelydes, ketones, carboxylic acids and their
derivatives (effect ol substitution on =C=0 sretching ahsorptions),

Unit-1V: NMR {1H and 13C NMR)

Application of Chernical Shifts, Sphitting of signals, Spin coupling and Over Houser effect in mlerpreiation
of NMR spectra, sotopic exchange,

Unit-V: Basic principles Mass Spectrometry

Application of fragmentation rule in characterization of arganic compounds, Problems on structure
elucidation of organic campounds based on spectral daea,

References

I. R.M. Silversiein, G.C. Bassler & T.C, Morrill: Spectroscopic 1dentification of Organic Compounds,
John Wiley & Sons,

1. John B. [rer, Applications of ohsoeption spectroscopy of organic compounds, Prentics Hall Tndia
{2012),

COURSE ORIECTIVE
The leamer can be able 1o uaderstand

*  Basic Principles of UV Spectroscopy
L Spectroscopy
Basic principies of IR Spectroscopy
Basic Principles of UV Spectroscapy ;
MME {'H and "C NME)
Busic principles Mass Spectromery
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Subjeet 1
Major
Semester VI
01 Green Chemlstry

COURSE ORIECTIVE

Allet completion of the conrse, e learner shall be ahle 1o unelersinnd:
»  Uiveen chemisuy aid ils principles.

® Lircen syniliesis and renetions,

& Gireen chemistry for sustainable sslitions,

* Understading principles of green chemisiry.

®  Understiiding desipgn of chemical resctions’'chemnical synihesis using green chemistry principles,
* Alemcconomy wnd design of chiemical rencthons using the principle,

L]

Understanding the use of green chemisiry principle and processes in labaratory reactions.
Unit-1: Introdoctlon 1o Green Chemistry

Basic introduction and explaining goils of Gireen Chemisiry, Limitations/Obstacles in the pursuit of the
poals of Green Chemisiry

Unmit-11: Principles of Green Chemistry and Designing a Chemical synlhesis

Twelve principles of Green Chemistry with their explanations and examples and special emphasis on
Designmg a Green Synthesis using these principles (Prevention of Waste' byproducts: maximum
incorporation of the materials wsed in the process inle the final products, Atom Economy, caleulation of
atam cconomy of the rearmangement, addition, substitution and elimination reactions).

Unit-111: Green Synthests | Reactions 1

|.Green Synthesis of adipic acid, catechol, disodium imingclinectate (altemative to Strecker synthesis).

2. Microwave assisted renctions in water: {Hefmann Elimination, methyl benzoate o benzoic aci,
oxidation of 1oluene and alesholsy and reactions in organic solvents {Diiels-Alder reaction and
Decarboxylation reaction),

3. Ulerasound assisted reactions: sonochemical Simmons-Smith Reaction (Ultrasonie altemative to loding)

Unit-IV: Green Synthesis [ Reactions 11

I. Surfactams for corbon dionide — replacing smog producing and azone depleting solvents with CO2 for
precision cleaning and dry cleaning of arments,

2. Designing of Environmentally safe marine antifoulant,

3. An efficient, green synthesis of n carmpostable and widely
corn.

4. Healthier Fats and oil by Green Chemistry: En
Fatg o Oils,

Unil-¥: Fulure Trends in Green Chemistrey

Oxidation reagents and catalysis; Blomimetic, multifnetional reagents; Combinatorial groen chemistry;

Proliferation of salventless reactions; co erysial controlled solid state synthesis (C253): Gireen chemistry in
sustdinable development.

References

LAhluwalia, VK., Kidwni, MR, New Trends in Green Chemisiry, Ansmalova Publish
Anastas, I'T. & Wamer, LK, Green Chemistry= Theory and Practicnl, Ox
3. Matlack, A5, Intresduction to Green Chmistry, Marcel Dekker (2001 L
4. Cann, M.CandConnely, ME, Reol-World cises in Groen Chemistry, ACS [ 2004,

5. Ryan, M.A. ond Tinnesand, M. Introduction o Green Chemisiry, Americon Chemiieal Soclety, (2002,
6. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, Seeond Edition, 2010,

applicable plastic {poly loctic acid) made from

Tymatic Inter esterification for preduction of no Trans-

ers (2005} 3
Tord University Press {19y,

COURSE OUTOOMES
Thie lewrner shall be atde to undersiaml
e Cirgen chemibsiry oo ils principles.
Cireen synthesis and renclions, 1
Grreen chemistey lor sustoinnble solutions,
o Understanding principles of green chemisiry ele.



Semester VI
Practical

T01: Green Chemlstry
COURSE OBIECTIVE
Adfter completion of the conrse, the learner shall be ible to undbersiend
¢ Preparation and charocterizmtion of nanoparticles of gold wing 1ca
= Treparation of bindiesel from vegetable waste conking oil.
*  Diflerent renctivas nnd iy I T T
Conrse content
1 l"r:'r-m*:utfuh and characterization of nanoparticles of gold using tea leaves,
= Preparation of biodiesel from vepelable’ waste eooking oil,
3. Use of moleculur model kil
Green Chemisiry,

4. Reactions like addition, elimination, substitutin

: 1 5 n oand resrran i i .
calculation of som econamy. carmangement may also be studied for the
5. Benzoin condensation wsing Thiamine Hydrochloride as o catalyst {instead of cyanide),

6. Extraction of D-limonene from orange peel using liguid CO. prepared foem dry jce.
7. Mechanochemical solvent free synthesis of azomethines

E. Solvent free, micrownve assisied one i i
' pod synthesis of phihalocyanine Cu(11) complex,
9. Photoreduction of benzophenane to benzopinacol in presesce of sunlight

leawves,

"o stimulate the reaction to investigate how the atom cconomy illustrates

References

. Anastas, P.T & Wamer, 1.C, Green Chemistry: Theory and Practice, Oxford University Press {1998)

2. Hjlrmnr'l'. M. & Ryan, M A Greener approaches to undergraduate chemistry experiment. American
Chemical Society, Washington DC (2002},

3. Ryan, MLA Introduction to Green Chemistry, Tinnesand: (Ed}, American Chemical Society,
Washington DC (2002),

4. Sharma, R.K.; Sidhwani, 1.T. and Chaudhar, MK LK. Green Chemistry Experiment: A monograph,
International Publishing ISBN 978-93-81141-55-7 (201 3).

5. Cann, M.C. and Coanclly, M. E. Real world cases in Green Chemistry, American Chemical Society
{2008).

6, Cann, M. C. and Thomas, P. Real world cases in Green Chemdstry, American Chemical Sochery (2008).
7. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, Second Edition, 2010,

8. Favia, D. L. Lampman, GM.. Kriz. GS. & Engel, RG. Intoduction 1o Organic Laboratory
Technigues: A Microscale and Macro Scale Approach, W, B, Saunders, 1995,

COURSE OUTCOMES
The learner shall be able (o undersiand
#  Preparation and characterization of nanopariicles of gold using iza leaves,
#  Preparation of biodiesel from vegetable! waste cooking oil ede.
=  Different reactions and reasTangament,

ffkg”dﬂﬁ”wf'
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Subject 11
DSE-1V
Semester VI
02 Environmental Chemistry
COURSE ORIECTIVE
After complietion of the course, the leamer can be able i uniderstong
Compositon of iimosphere
Riogenchenical cveles
Hydrological eyele
Water qualily purnmeiers
Atomespheric chemical phenomon and environmental sl lution
Water pollution, parameters of water pollutics, treatment of polluted water,

Unit=1: Environment

{'"“m|"';"”"’_“':""‘L of atmosphere, temperature variation of carth atmospheric svstem (lemperatre va. altitude
curve), biogeochemical eyeles of C, M, P, S and O system,

Unle-11: H}'d.l‘ﬁ!phrrl-

Hydrological eycle, aquatic pollution and water quality parameters - Dissolve oxvgen, biochemical axygen
d-"'-’"“f"d- chemical oxygen demand, Analytical methods for the determination fluoride, chromium and
arsenic, residual chlorine and chlorine demand, purification and treatment of municipal water and waste
waler.

Unit=111: Atmosphere

Chemical composition of atmosphere - particle, ions, and radicals in their formation, chemical and
photochemical reactions in atmosphere, smog formation, oxides of M, C, 5, and O and their effect.
pollution by chemicals, CFC, Green House ffect, acid rain, air pellution and contral.

Unit-TV: Aguatic chemistry

Water and its necessitics, various water quality parameters (DO, BOD, COD, conductivity, pH, alkalinity,
hardness) and its determination, Indostrial,

Unit-V: Municipal water treatment processes

Waste water freaiment procedure {primary, secondary and tertiary), Solid waste treatment. Soil poliution
and Moise pallution

References

1. De, ALK, Environmental Chemistry, Wiley Eastern Lid, 1980,

2, Miller T.G.Ir., Environmental Science, Wadsworth publishing House, Meerut Odum E.P.1971. 3. Odum,
E.P. (1971) Fundamentals of Ecology, Third Edition, W.B, Saunders Co., Philadelphia 4. 5. E. Manahan,
Environmental chemistry, 1993, Boca Raton, Lewis publisher

&, Environmental chemistry, Sharma and Kaur, 2006, Krishna publishers

&, Environmenial Pollution, Monitoring and contrel, 5.M. Khopker, 2007, Mew Apge Intemationol. 7.
Environmental chemistry, C, Baird, M. Cann, 5 thEdn, 2002, W.H Freeman publication.
£ . 5. Soudhi Fundamental Concepts of Environmental Chemistry (Third Edition) Narosa ( 2009).
9, Principles of instrumentzi analysis: D. A. Skoog, Fifth Edition, Sauns College Publishing ( London)

10. Basic concepts of analytical ehemistry: 5. M. Khapkar, Wiley Eastem (1995),

COURSE OUTCOMES
The learner can be able 1o understand

« Compositon of atmosphere
s Biogeochemical cycles
s Hydrological cycle

e Waler guality paramelers
Atomospheric chemical phenomon and envirenmental pollution

Water pollution, parameters of water pollution, treatment of polluted water,

B B ;
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Suliject 11
DRE-1V
Semester V11
02t Nuclenr and Radiation Themisiry

COURSY ORIKCTIVE
After completion of the conree, the leamer can be bl tov vberatmnd

® Intvotaction of Miclear nnd Radintion ( Trermsiry

® Nuwlear venctions

* Radwactivity and Types of Renctions

*  Radioactivity nnd Types of Renelions

= Nuelear pollution wnd Rudinlogical safely
Unit=1: Imtroduction of Noclear and Raciation Chemlstry
Nucleus and its classification, wuclenr forces, nuclear stability, binding energy, nuclear models
Radivactive decay (Radivactive elements, general characteristics of radioactive deeay, decay kinctics

= decay constant, half-life, mean life period), units of radioactivity, Transient and secilar equilibria,
Carbon dating and its usefilness,

Unit-11:Nuclear reactions

Bethe nolation, types of nuclear reactions in, p, o, il wnd ), conservation of quantities | mass-enerey
and lincar momentum) in nuclear reaclions, reaction cross-scetion, compound nucleus theory and
nuclear reactions. Nuclear fission: the process, fragmenis, mass distribution, and fission ENErgY.
Unit-11: Radioactivity and Types of Reactions

Measurement of radioactivity, iden abouwt accelerator and detectors, Van de Grasaf and linear
acceletors, synehrontrons, Geiger-Muller detecior, Scintillaton detectors, Type of nuclear reactions.
Nuclear fission, Muclear [usion, Nuclear reactor: classification of reactors, the natural uramium
reactor, breeder reactor. Nuchear fusion and stellar energy.

Unit-1¥: Radiation chemistry

Elementary ideas of radiation chemistry, radiolysis of water and aqueous solutions, unit of mdiation
chemical yield (G-value), radiation dosimetry (Fricke's desimeter). units of radiation energy (Rad
Gray, Rontgen, RBE, Rem, Sicvert)

Unit-V: Nuclear pollution and Radiological safety

Interaction of radiation with matter, Rudiolysis of water, Rudistion dosimetry. Radicactive Botopes
and thewr applications, Isotopic dilution analysis, Newtron activation analysis. diposal of nuclear
waste, nuclear disaster and its management (nuclear accidents amd holocaust - discussion about case
studies).

References

| Friendlander GG, Kennedy G and Miller . M. Nuclear and Radiochemistry, Wiley Interscience.
1. Harvey, B. G. Intraduction o Nuclear Physics & Chemistry, Prentice = Hall,

1. Owerman R. T, Basic concept ol Muclear Chemistry, Chapman & Hall,

4. A, N. Nesmeyanov, Radiochemistry, MIR Publication, Moscow,

5. Spinks J. W. T, ond Woods 1. ). An Introduction o Radiaton Chemistry, Wiley

f. Arnikar 1. )., Essentinls of Nuclear Chemisiry, Wiley Enstern, Second Edition

COURSE OUTCOMES
Thie lewrner cun be gble o wderstgmd

#  etrodiction of Mucledr aind Ruoddiafion Clhenbsiry
Muclear reactlons
Radivactivity and Types of Reactions
Radiactivily mind Types of Beasctions

MNuclear pollution and Radiologicsl K\J \\’l/
/
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Sabject 111
Wimar

Somester b 1
T03: Reswearch My thadodmg

COURSE ORIECTIVE
After completion of the coure. e learner s b L TCE LT Y, SE T
*  Undersmnd the concept of rescarch sed differess B oo ool e e St o Tl
Devuiop labvrstory expermmenr relasad ot
Develop competonee o dst ceflachon sord proves of eoeme Sy AAmEREEIETT
Anahvre the etrcal aspects of reseanch
Evahumee the diferent methods of schemt i wrnmhy amd reperomp

Umir-1: Basic Concepts of Rescarch
Rescarch-defimition and P of resarch iDewrpee v vl mebad v Sondsmermnt | SuETmEETG
Vi qualmanive; comcrptual v empirieall Rocnruly mothods v sodhodviogs  Lnmamrs-sooes o=
corsodadation: Lebrary resesrch; feld e s - Eeboraiory cowres,

Elh-ll:ﬂtuﬂnﬂ:ﬂh.niﬂﬂ_mim
hhmm:lhhnn}'mTﬂu!ﬁmudgmnﬁmﬁmm#mmﬂ
application of scale bars. The art of field photograsiy.

Unit-111: Overview of Application to Chemsbstry rebated probiess

Unit-TV: Ethics and Good Practical’s and Art of Scientific Ve risiam
Aunthors, acknowledgenents, reprodiacibilicy. plasrarses, Nombers, oty SSbrovarons. e momencimmre
used in sciontific writing Writing refonmoss. Power puint presesrioe, Pasr seccstaton S
wriling and ethics, hmmnuww“mﬂ&qyrm

Relerences
J-lhum.tﬂﬂ-ﬂ?r::bulmchmﬁnhl’&iﬁhﬁ&mhtﬂh

COURSE OBJECTIVE

At the end of the course the saudenss will be able o
Understand the concept of reseurch and differsms nvpet of meseush = e o of oo

Develop laboratory experiment refassd skills
Develop competencs on dats vellection and proves of seices S dacummensson.

Analyze the ethical aspects of rescarch
Evaluate the different methods of seiennife writiey amd roportiog

Jﬁ: o v
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NS



Subject 1
Major
Semester VI
801: Analytical Chemistry
COURSE OBIECTIVE

Afler completion of the course, e student shall be hle to understand

Familisrization with fundamentals of analytical chemistry.,

Rasics of speciroscopic, therml, electrochemical technigues

Leaming basics of separation technigues and its applications.

Undlerstanding analytical tools, statistieal methods applied to analytical chemistry.
Undersuanding principle of UV-Vis spectroseopy and its applications,

Understanding principles of therme-gravimetric analysis and study of thermal decompaosition of
matcrials‘characterization of materials,

Understanding hasics of electra-analytical techniques and its applications.

Understanding principles of separation 1echnology and its use in advanced instrumentations.
Unit-1: Qualitative and quantitative agpects of analysis

Toals in analytical chemistry and their applications, Sampling, evaluation of analytical data, errors, sccuracy
and precision, statistical test of data; F, Q and t-teat, rejection of data. and confidence intervals,
Unit-11: Speetroscopy

Origin of spectra, interaction of radiation with maiter, fundnmental laws of spectroscopy and selection rules,
validity of Beer-Lambert's bay,

Umit-111: Vibration spectrascopy =
Basic principles of instrumentation, sampling techniques. Application of IR spectroscopy for charactertzmtion
through mterpretation of data, Effect and importance of isotope substitution. Introdaction to Raman spectrn
Unit=I'V: UV-Visihle Spectromeiry

Basic principles of instrumentation, principles of guantitative analysiz wsing estimotion of mewal fons Fom
aquesus solution, Determination of composition of metal complexes using Job’s method of continuous variation
and mole ratio methaod

Unit-¥ Thermal analysis

Theory of thermogravimetry (TG and DTG}, mstrumentation, estimation of Ca and Mg from their mixmure,
Electroanalytical methods: Classification of electrranalytical methads, hasic principle of pH metric,
potentiometric and conductometric titrations. Techniques used for the determination of aquivalence points
determination of py. values, J
Separation techniques: Solvent extraction: Classification, principle and d!”i:_il:nc}' of the technigue,
Mechanism of extraction: extraction by solvation and chelation, Technique of extraction; hatch, continuons and
counter cwrment extroctions, Cualitative and quantitative aspects of solvent extraction: n:lru:[:[im of menal jons
from aquecus solution, extraction of organic species from the agueosus and non-agueesus m:_d:u_ :
Chromatography techniques: Classification, principle and efficiency of the rechnigue. h'l-e:l.'hm_trm of
geparation; adsorplion, porition & ion exchange. Development of d‘u‘tl‘!ﬂl.lﬂﬂ]’llﬂuf fromdal, .=|'I.I-1I.I!|I'I and
displacement metheds, Canlisative ond quontitotive aspects of chromatagraphic methods of analysis using LC,
GLC, TLC and HPLC.

L ]

:;:-.:Lmn::h Jo AL Vogel's Queantieative Chemical Analvads 6th Bd., Pearson, 2000

3 Willard, H.H. et ab: instrumiental Methods of .n'hnnl:,.sj.gl. Tth Ed, Wardsworth F'ﬁHl::hin.g Califormia, USA.
|-r;|sz-|, Christian, .0, Anabytical E‘hunisrr}l._mh Ed. Fohn Wiley & Sons, Mew ‘r'u:;lal_?}m
4. Harris, D.C.: Exploning Chemical Analysis, S!ih_Ed. Mew York, W.H. Fr:cmm : ! ; _
4. Skoog. DA, Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis, Sounder College Publications,
{Si ?"?1'.?1:1.5 0. Laboratory Hand Book nrﬂlwmdugmphl:l:& Alligd Melhmh,ﬂl.:; Harwood John Wiley 1979,
,ﬁ,.ﬁ.i:m IE_\-'. Analytical Chemistry; Methods ﬂfﬁtpll‘l].]!m1 van Mostramd, 1974, =l

; ; 5. M., Basic Concepis of Annlyical Chemistry, New Age (Second m.ll_lm]-]
?mgﬁ' H:;Eh:r F.J., Nieman T_A.. Principles of instrumental analysis, Sth Edn., Brooks & Cole {1997),
¥, A 4.
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Semester VIHIT
Practlenl
R0 Analytleal € hemlsiry

COVRSE ORIVCTIVE

The objevctive ol eomree content §s b ive basic jlea i shilents on @ bromalography, Solveni Exirsctions,
fori T o) el Spetrapfotonmelry sl lon exchange analytical éxperiments

{purse chnieni

1, € wreen g raphy

(18 Paper clyomatographic separstion of Fe™ A", and Cr'

i1} Separation andd wlentification of the monmsaccharides present in the given mixre (ghense & fricteme) by
papes chirmintogrmphy, Reporting the B0 valises,

1. Keparate a miviare of Sudan yellow and Swdan Red by TLOC technigue and identify them on the husdis of thair
Ri vabins,

(vl Uhromatograph ic separadion of the active ingrediems of plants, fowers and juices by TLC 11,

L. Snlvent Extractions

i1} Vo scparate a mixture of Ni““and Fe® by complexation with DM and extracting the Ni™° -DMG complex m
chloroform, and dererming fis coneentration by spectropholometry.

(51) Datermine the pH of the given nerated drinks fruit juices, shaimpocs and scaps.

{ii) Determination of Na, Ca, Liin celn drinks and fruil juices using flome photometric fechniques,

3. Amalysis of sl

(1) Dietermination of pH of soil,

(1i¥ Total soluble sali

fiii) Estamation of calcium, magresiem, phosphate, nitrate
4. len cxchange
i1t) Dererminaricn of exchange capacity of cation exchan e resing and snion exchunge resins,

(11} Separation of metal ions from theeir binary mixture.

(iif} Separation of amine acids from organic acids by ion exchange chromatography.

5. Spectrophatomeiry
{i} Determination of pka values of indicalor using spectrophotometry.
{ii) Struciural chamcterization of compounds by infrared spectrasoopy,
{iii) Determination of dissolved oxygen in waler,

{iv) Determination of chemical oxygen demand (COD)

v} Determination of Biological oxygen demand (BOD).

iv1) Determing the composition of the Ferric-slicylate! fervic-thiocyanite complex by Job®s method.
References

1. Mendham, 1., A, I, Viogel“s Quantilative Chemical Annlysis 6ih Ed., Pearson, 2009,

2. Willarel, HLH, et al; Insirumental Meihods of Annlysis, 7ith Ed. Wondsworth Publishing Company, Belmaone,
California, LISA, 19RY.

3, Cluristian, G.D. Analytical Chemistry, b B John Wiley & Sons, New York, 2,

4. Harris, D.C. Exploring Chemical Analysis, 91k Bd. New York, WL Freeman, 2016,

5. Khoplear, .M. Busic Concepts of Anulytical Chemistry, New Age Internutional Publisher, 2009,

&, Skoog, DA Holler FJ. and Nieman, T.A, Principles of Instrumensal Analysis, Cengage Leaming Inha
Editiem

T Mikes, 03 EChalmes, A, Libomtory Hapdbook of Chronmtograplic & Allled Methods, Elles Fharwood
Lud. Lamnehin,

K. Iniis, BV, Analstical Clemisiry: Methods of separation. Von Noarnd, New York, |974,

COUREE OUTTCOMES

Adicr completion of the course, die student shisll be ubibe 10 understund
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Sobject 11
DSE-V
Semester V1T
802: Heterocyclic Chemistry

COURSE OBIECTIVE
Afler completion of the eaurse, the student shall be able to understand
*  Three-membered rings with one heteroatom
Three-membered heterocyeles with two heteroatoms
Four-membered heterocycles
Five-membered aromatic helerocycles
Condensed five-membered Helerooveles
Unit-1: Three-membered rings with one heteroatom
Chemistry of oxiranes, aziridines and cpisulphides- synthetic appreaches and reactivities.
Uinit-TT: Three-membered heteroeyeles with two heteroatoms
oxaziranes, diaziridines and diazirines - synthetic approaches and resctivitics,
Unie-111: Four-membered heteracycles
oxitanes, azatidanes and thictanes - synihetic approaches and reactivitics. naturnl  products:synthesis of
Peniciline and cephalosporine.
Unit-IV: Five-membered aromatic heterscycles
I. With one hetercatom: furans, pyrroles and thiophenes - general synthetic approaches, properties and
reactivities,
2. Wilh two heteroatoms: oxaroles, isoxazoles, imidazoles, thizzoles, pyrazoles and isothiazoles - general
synthetic approaches and reactivities,
3. With three and four heteroatoms: triazoles and tetmzoles - synthetic approaches, properties and reclivity.
Unit-¥: Condensed fve-membered Heterooyeles
Benzofuran, indoles and benzothiazeles - general synthetic approaches, with greater empliasis on the chemistry
of Indales
References
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COURSE DUTCOMES
The smident shall be able 1o undersiand

= Three-membered nngs with ene hetervatom
Three-membered heterocyveles with two heteroatoms
Four-membered heterocycles
Five-membered aromatic heterocycles
Condensed five-membered Heterooyeles



Subject 1
NSE-V
Semester VI
H02: Tmtraduction in Nano-chemistry and Applications

CORSE OBRIECTIVE
Witer eomprbetion of e oniirse, te stisdent shall e pblie (o melersinnd

 Manoscicnee

= Manomaterials

s Nanomateriol

o Photoclectron spectroscony
Unit-1
Introdduction 1o nanoscicnce, nanostructure. and nanotechnology (basic idea), Owerview of
nanostructures and nano-materials, classification, (eluster, colloid, nanoparticles, and nanostructures -
Spherowd, Wire, Rod, Tube, and Quantum Dot).
Umit-11
Caleulation of percentage of surface atom and surface to volume ratio of spherical, wire, rod, and dise
shapes nanoparticles.
Limit-1T1
Size dependent propertics of nanomaterdals (basic idea with few examples only): Quantum
confinement, Electrical, Optical (Surface Plasmon resonance}, variation in colors (Blue shift & Red
shift). Magnetic, thermal and catalytic propertics.
U ndt-1'Y
synthesis of Nanomaterials: Brief introduction about Top-down and Bottom-up approaches & seif-
assembly techniques of nanoparticles synthesis, Solvothermal process, Examples of preparation of
gold and silver metallic nanoparticles, self-assembled nanostructures-controlof nanoarchitecture-one
dimensional control. Carbon nanotubes and inorganic nanowires.
Unit-¥
Material characterization techniques (basic idea of use of following instruments in nanomaterial
characlerization need to be emphasized): Electron microscopic technique, diffraction technigue,
photoclectron spectroscopy, zela-polential measurement; Examples of use of nanomaterials in
environmental remediation and biology (few practical examples of use of materialz can be discussed),
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COURSE OBJECTIVE
The susdent shall be able 1o understand
*  Manoscience
*  Manodnaterialy
*  MNaomaterial i

= Phatgelectron speciroscopy ﬁ\f“/
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