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Course ffbjéctives:
The objectives are to mentally prepare the student to learn chemistry, leading to undergraduate

degree with honors in chemistry our with chemistry as a subject. Student will enable to understand
organic and inorganic chemistry which is helpful in our daily life and in the field of medical.

Course Outcome:

The Studerts will be able to understand:
Ancient Indian Chemical techniques.
Principles applied to reveal atomic structure.
Principles of quantum numbers.

Theories of chemical bonding.

Hard and soft acid base concept.

Reactivity of organic molecules.

Rate of reaction.
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Student Learning Outcomes (SLO) :

The Students will be able to learn:

1 Ancient Indian Chemical techniques and principles involved in atomic structure.
2 Learn principles applied to reveal atomic structure.

3 Quantum numbers and theories of chemical bondings.

4 Understand theories of chemical bonding.

5 Hard and soft acid base concept, pH and buffer.

6. Structure shape and reactivity of organic molecules.

2 Rate of reaction, order of reaction, molecularity, electrolytes,degree of ionization.




Unit fyllabus

(a) Chemical techniques in ancient India General (ntroduction

(b) Contribution of ancient Indian scientists In chemistry 6.9 Metallurgy, /65 (gt

cosmetics, Ayurveda, Charak Sanhita
Atomic structure;

(1) Review of Bohr's theory and its limitations. Atomic spectrurm of Hydrogen Dual
nature of particles and waves, de Broglie's equation, Haisenberg s Uncertainty
Principle and its significance

l@ctrons in varnous

(i) Quantum numbers and their significance. Rules for filling &
multiplicity, Aufbau

orbital's, Paqll’s‘E‘xcluslon principle, Hund's rule of maximum
principle and its limitations, Variation of orbital energy with atomic number

fillad and completsly filled

(iii) Electronic configurations of the atoms. Stability of half-
omalous

‘ orbilal's.‘ concept of exchange energy. Relative energies of atomic orbital's, Ar
electronic configurations,
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UNIT - I

Elem;hiary Idea orf tﬁe following propeni;sﬂof the elemontsﬂ with reforence'

'to s & p- block elements in periodic table.

. Effective nuclear number (EAN), shielding or screening effect, Slater rules,
variation of effective nuclear charge in periodic table. ' |
e Atomic radii (Vander walls).

e lonic and crystal radii.
UNIT-Il + Covalent radii (octahedral and tetrahedral). Detailed discussion of the following |

properties of the elements, with reference to s & p- blocks.

lonization energy- Successive lonization energy and factors affecting ionization
energy. Applications of ionization energy. |
Electro negativity- Pauling's/Milliken's electro negativity scales Variation of |

electronegativity i\ip bond order, partial charge, hybridization,
[
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Unit-lll

' Chemical Bonding
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(i) lonic Bonding: General characteristics of ionic bonding.

lonic bonding & Energy: lattice & salvation energies and their importance in the context
of stability and solubility of ionic compounds.

Statement of Born-Lande equation for calculation of lattice energy, Made lung constant,
Born-Haber cycle and its applications. Covalent character in ionic compounds.

| polarizing power and polarizability. Fajan’s rules.

(il) Covalent bonding: lewis structure, valence bond theory ( Heitler-London approach).

Hybridization- Concept, types (SP, SP?, SP°,dSP?, d2 SP® ) With suitable examples of
inorganic and organic molecules.

lonic character in covalent compounds- dipole moment and percentage ionic
character.

Valence shell electron pair repulsion theory (VSEPR) theory: Assumptions, need of
theory, application of theory to explain geometries or shapes of some inorganic
molecules and ions on the basis of VSEPR and hybridation with suitable examples of
linear, trigonal planner, square planner, tetrahedral, trigonal bipyramidal and octahedral
arrangements such as: NHs;, H,0, SF, CIF; PCls SFg, CIFs, XeF,.

Molecular orbital (MO) concept of bonding

The approximations of the theory, Linear combination of atomic orbital's (LCSO)
(elementary pictorial approach).

Rules for the LCAO method, bonding and anti bonding MOs. Characteristics for s-s. s-p
and p-p combinations of atomic orbital's, nonbonding combination of orbital’s. ‘

MO diagram of homonuclear diatomic: Hy, Li,, Be;, Bz, C2, N2, O, F» and their icons.

Molecular orbital's of here nuclear diatomic molecules: CO, NO, CN, HF. Bond
parameters

Definition and factor affecting- bond orders, bond lengths, bond angles /; /
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7 Acid- Base concept

|
' Arrhenius concept, Brosted-Lowry,s concept, conjugate acids and bases, relative
! strength of acid, Lewis concep*. pH, buffer solutions. Acid-base neutralisation curves,

' Handerson equation.
| Strength of organic acids and bases: Comparative study with emphasis on factors

- affecting pK value.

' Indicator, choice of Indicators.
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" (2) Fundamentals of organic chemistry '

Structure, shape and reactivity of organic molecules; Physical Effects, Electronic |

displacements: Inductive Effect, Electrometric Effect, Resonance and Hyper‘
conjugation.

Cleavage of Bonds: Homolysis and heterolysis.

Reactive Intermediates: Carbonations, Carbanions and free radicals. Nucleo
electrophiles.

|
(b) Stereochemistry of organic compounds
Concept of isomerism.
Geometrical isomerism

Determination of configuration of geometric isomers. E & Z system of nomenclature, |
geometric isomerism in oximes and alicyclic compounds. :
Optical isomerism |

Elements of symmetry, molecular chirality, enantiomers & their properties, stereogenic ,

centres, diastereomers, threo and erythroisomers, mesoisomers, resolution of |
enantiomers, inversion, etention and recemization. |

' Relative and absolute configuration, sequence rules, D & L and R & S system of |
nomenclature.

Conformations and Conformational analysis

Conformation of ethane, butane and cyclohexane. Interconversion of Wedge formula, |
Newman, Sawhorse and Fischer representation.
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Chemical Kinetics &?
' Rate of reaction, definition and difference of order and molecularity.
Derivation of rate constants for first, second, third and zero order reafC“:;‘zti ::S‘
examples. Derivation for half life period. Methods to determ|.ne the order of r ) at'oﬁ ‘
_Effect of temperature on rate of reaction, Arrhenius equation, concept of activa
UNIT - | energy. 3
Vi |
| lonic equilibria

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degrge
of ionization constant and ionic product of water. Common ion effect. Sglt hydrolysis-
calculation of hydrolysis constant, degree of hydrolysis and pH of different salts.

Solubility and solubility product os sparingly soluble salts, application of solubility
- product.
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Text Books:

1 Lee, J., D., Consise Inorganic Chemistry, ELBS, 1991.

5 Bariyar, A. & Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational Publishers.
2019.

3 Puri, B.,R., Pathania, M., S.,Sharma, L.R.. principles of Physical Chemistry, Vishal Publishing Co
2020.

4 Kalsi, P.,S., Stereochemistry Conformation and Mechanism, New Age International, 2005.
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Adeference Books:

Prakash, S., Founder of Science in Ancient India, Published by the Research Institute of Ancien:
Scientific Studies, New Delhi, 1965.

Graham S., T.W,, Fryhle, C.B., & Dnyder, S., A., Organic Chemistry, John wiley & Sons, 12"
Edition, 2016.

3 Barrow, G., M., Physical Chemistry, tata McGraw- Hill, 2007.

Huheey. J . E., Keiter, R., L., & Medhi, O., K., Inorganic Chemistry, Principle of Structure and
Reactivity, Pearson Edition, India, 2006.

1 Lee, J., D., Consise Inorganic Chemistry, ELBS, 1991.

2 Bariyar, A. & Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational
Publishers, 2019.

3 Puri, B.,R., Pathania, M., S.,Sharma, L.R.. principles of Physical Chemistry, Vishal
Publishing Co. 2020.

4 Kalsi, P.S., Stereochemistry Conformation and Mechanism, New Age International,
2005.
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6 Prakash, S., Founder of Science in Ancient India, Published by the Research Institute
of Ancient Scientific Studies, New Delhi, 1965.

“e Graham S, T.W,, Fryhle, C.B., & Dnyder, S., A, Organic Chemistry, John wiley &
Sons, 12" Edition, 2016.

8 Barrow, G, M., Physical Chemistry, tata McGraw- Hill, 2007.

9 Huheey, J., E., Keiter, R, L., & Medhi, O., K., Inorganic Chemistry, Principle of
Structure and Reactivity, Pearson Edition, India, 2006,

Suggested Equivalent online courses:

-

MOOC: hppt://Alison.com/course/fundamentals-of-chemistry

N

NPTEL hppt://nptel.ac.in/courses/104/106/1041061 19/:hppt://inptel.ac.couses/104/101/104101121

3 MITthttp://ocw.mit.edu.courses/chemistry15-12-organic-chemistry-i-spring-2005/syIlabus/




4

Conrse Outcomes:

ERLOVVA

viveooo | Scehool of Basic and Applied Sciences

e |

lan IAC Chemistny
AR N | Nemester
Subhjeet & Sahjeet Cade Chemistey & 2I8TCHEMIP
ll‘u;m Qualitative & Quantintative Chemical Ananlysis
Man. Mavks o0 (1) 40 (D = 1
it | Vol Cradits
\ t

(SN
-t |

O 0

By the cnd of this conrse students will learn the tollowing aspects of Laboratory exercises in Chemistry
Tportance of chemical satety and lab satety while performing experiments in laboratory
Y Quahitaime marganic analy sis,

U1 lemental analysis of organic compounds. (non-instrumental)

1 Qualitative identitication of functional group of organic compounds.

S lechmques of pH o measurements,
o Preparation of bufter solutions,

Unit

- ———

T
Syllabus | Periods

|
Qualitative inorganic analysis - |
\dentification of simple inorganic mixture (3 radicals) with two/three acidic and basic
‘radicals .special emphasis on learning theoretical concepts of strong, moderate and
weak electrolyvtes, ionic product, common ion effect. Solubility and solubility ans
solubility product.

Qualitative organic analysis -

| Detection of hetero- elements (NS, C1, Br, 1) in organic compounds.

2. Functioonal group tests for alcohol. aldehyde, carboxylic acid, carbohydrate,|
phenols, nitro, amine and amide.

Quantitative analysis of acid, alkali and buffer solutions

lonic Equilibria

| Measurement of pH of different solutins of acids and alkalies using pH-meterymay
use aerated drinks. fruit juices, shampoos and soaps) '\
> Measurement of the pH of buffer solutions and comparison of the values w ith|
theoretical values. ﬁ
3. Preparation of bufTer solutions and determination of their pH and bufler capacity. |
(i) Sodium acetate-acetic acid

pm Ammonium chloride-ammonium hydroxide. (v
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References

| Goswami, A. K., Mehta, A., khanam Rehana, O.R.S., UGC Practical Chemistry, VOL.. 1,
Pragati Prakashan, 2015.

ro

Goyal. S., B.Sc.Chemistry Practical, Krishna Publication, 2017.

s

Vogel. A. 1., A Textbook of Quantitative Inorganic Analysis, ELBS.
Svehla, G., Vogel's Quantitative Chemical Analysis, Pearson Education, 2012.
Mendham, J., Vogels;s Quantitative Chemica n?lysis, Pearson 2009.
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Suggested Continous Evaluation Methods:

Internal Assessment

Class Interaction

Chemical and Lab Safety

I Toxicity of the ompounds used in chemistry
laboratory

> Safety symbol on labels of pack of chemicals and

its meaning
3 What is MSDS Sheets? Find oat M1 )S sheett of

come hazardous chemical (K2C12¢ )7 Benzence,

[cadmium i nitrate, sodium metal, ete)
‘J Precautions in handling and storage of hazardous
cubstances Tike concentrated acids. ammonia, organic

|
‘\n'\ cnls, clc.

Marks

10

Part 1) - Assessment and Evaluation

Fxternal Assesssment

Viva Voce on Practical

e e e

|
1
[ Atendance
|

! —

| Assignment (Charts/Model Seminar/Rural Service/
Technology Dissemination/ Report of Excursion/Lab
[Visits' Survey/ Industrial Visit)

20

Practical Record File

Table Work/Ex perin{cnls

Marks

Total

6i)

10
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Paper ' Analytical Chemistry
Max. Marks 60 (ESE) + 40 (1) = 100
Credit Total Credits
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Course Objectives: The objectives are to mentally prepare the student to learn chemistry

leading to undergraduate degree with honours in chemistry our with chemistry as a subject.

®

Student will enable to understand organic and inorganic chemistry which is helpful in our

daily life and in the field of medical.

Course Outcome:

The Students will be able to understand:

1. Mathematics for Logarithmic relations, differentiation, integration and some useful
relevant functions.

2. Basic analytical chemistry.

3. Functions and uses of computer and computer program.

4. Chemical equilibrium.

5. Principle,mechanism and techniques of chromatography.

6. Spectral techniques of analysis.

Student Learning Outcomes (SLO):

Basic knowledge of mathematics for chemists.

Fundamental of analytical chemistry and steps involved in analysis.
Basic knowledge of computer for chemists.

Basic concept of chemical equilibrium.

Principle of chromatography and chromatograpyechnique.

Basic of absorption spectroscopy.
; \,& //
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Unit

UNIT -1

UNIT -1l

' Mathematics for Chemists

penfn',.
Syllabus :

s, curve sketching, linear graphs &

Straight line equation, Logarithmic relation K o X

tion. differentiation of functions like

Iculation of slopes. Differentia
caletia P tion of some

Sin X, Log x, maxima & minima, partial differentiation. Integra

useful relevant functions. 10

WA & e afora
T T FHFIOT, TLIOTRT HA, aw HIAW@sT, r@umammm
FaFAA, Ky ¢, X,. Sin X, logx Telat & 3HadHolef, sfeass @ fAfFTss, HAH

mﬁ.@mﬁammﬁwm

' Basic Analytical Chemistry

Introduction to Analytical Chemistry and its interdisciplinary nature. Concept
of sampling. Importance of accuracy precision and sources of error in
analytical measurements. Presentation of experimental data and results, from
the point of view of significant figures, statistical terms: mean, mean
deviation, median standard deviation, Numerical Problems.

Calculations used in Analytical Chemistry

Some Important units of measurements- S| Units, distinction between |
mass and weight, mole mills mole and Numerical Problems.

Solution and their concentrations- Concept of Morality, morality and
normality, Expressing the concentration in parts per million (ppm), parts per |
billion (ppb), Numerical Problems.

Chemical Stoitchiometry- Empirical and Molecular Formulas, Stoichiometric |

Calculations, Numerical Problems. 10

FURHF FAAOTHF THAA: RO W & IR 3R sqdy |
yafdwas gafa gfaeeft (sampling) #r 3@uroT | favawoeqs AT A
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| Computer for Chemists
Introduction to computer, Introduction to operating system like — DOS
Windows, Linux and Ubuntu.
Use of computer programs
Running of standard programs & packages such as MS — word, MS-Excel
PowerPoint, Execution of linear regression x - y Plot. Use of software for

drawing structures and molecular formulae.
vnitk}mt o o— e | 10

 FFYE WA FT 397N
CHUE- TS, TATH RIS, ST S IR 1o S 31K Qv ) vt | e
mx-ymﬁﬂmlmﬁmmﬁa?m?@
d  HIFAR T 39T |
- Chemical Equilibrium ~——— —
Equilibrium constant and free energy, concept of chemical potential,
}Thermodynamic derivation of law of chemical equilibrium. Temperature

t dependence of equilibrium constant; Van't Hoff reaction isochore, Van't Hoff
‘ reaction isotherm, Le-chatelier’s principle and its applications.

Unit-IvV ‘ mW: - | 10
m%@wﬁ,mmﬁﬁmﬁamﬂmﬁmm*
| ﬁmﬁmwﬁmm,mﬁamﬁmwﬁm,m

AT g 3maafe, aTUCETs ITRfRT Faamd, - R &1 R 3k
30 AT |
] éhromatography - - R

Introduction, Principle and Classification, Mechanism of separation:
adsorption, partition & ion-exchange. Development of chromatograms:
frontal, elution and displacement methods.
Paper chromatography, (ascending, descending and circular), Thin layer
UNIT -V chromatography (TLC) and Column Chromatography (CC), Gas ‘
" Chromatograph ' iqui N
ography (GC) and High Pressure Liquid Chromatography (HPLC), 3
types of column ang column selection, applications, limitations. |
Principles and applications of:

* Flash chromatography
o Ion-exchange chromatography
|+ Chial ch%nafographv 4

v
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UNIT - VI
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| Spectral techniques of analysis

TR (Prerma) 7
: fareor,
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* Gl AT
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| Basic of absorption spectroscopy: Electromagnetic radiation, spectral
range. Absorbance, absorptivity, molar absorptivity. Fundamental laws
| of absorption, Lambert-Beer Law and its limitations.

- Constitution and working of photometer, spectrometer, colorimeter.
‘ Ultraviolet (UV) absorption spectroscopy-

‘ Presentation and analysis of UV spectra. Types of electronic
transitions, effect of conjugation. Concept of chromophore and
auxochrome. Bathochromic, hypsochromic, hyperchromic and
hypochromic shifts. UV spectra of conjugated polyenes and enones.
Infra-red (IR) absorption spectroscopy-

Molecular vibrations, Hook’s law, selection rules, intensity and position
of IR bands, measurement of IR spectrum, finger print region,

characteristic absorption of various functional groups and interpretation

\ of IR spectra of 5|mp|e organlc compounds
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Text Books:

—

Gaur, S., Computer for Chemist, Neel Kamal Prakashan, 2017.

Khopar, S. M., Basic Concept of Analytical Chemistry, New Age, International Publisher.
2009.

Kaur, H., Analytical Chemistry, Pragati Prakashan, 2008.

Gupta, alka, L., Analytical Chemistry, Pragati Prakashan 2020.

Bahl, A., & Bahl B. S., Advance Organic Chemistry, S. Chand, 2010.

. Sharma, B., K., Chromatography, Krishna Prakashan, 2019.

Sharma, Y., R., Elementary Organic Spectroscopy, S. Chand, 2013.
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Reference Books:

Mitra, Surbhi, Handbook of Computer Science & IT, 2018.
Harrish, D., C., Quantitative Chemical Analysis, 6" Edition, 2007.
Barrow, G., M., Physical Chemistry, Tata McGraw- Hill, 2007
Finar, I., L., Organic Chemistry (Vol. | & Il) E.L.B.S.

Morrison, R. T., & Boys, R. N., organic Chemistry, Pearson, 2010.
Banwell, Molecular Spectroscopy, 2017.
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Suggested equivalent online courses:

1. MOOC.: https://www.edx.org/course/basic-analytical-chemistry
2. NPTEL: https://nptel.ac.in/courses/104/104/104105084/
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‘Subject & Subject Code  |Chemistry & 23S2CHEM2P -
:‘_ﬂl’" Analytical Processes and Techniques R

|

School of Basic and Applied Sciences

Max. Marks

60 (E) +40 (1) =100
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Course Qutcomes:

By the end of this course students will learn the following aspects of Laboratory exercises in Chemistry.
[ Concepts and analysitical methods in Chemistry.

2. Preparation of solutions ot different concentrations.
3. Standardization of the solution.

™

I

- dentification of Organic compounds by chromatographic techniques.
- Analyvsis by Spectral Techniques.

Unit

Syllabus

Periods

\compounds by paper thin layer chromatography .

Basic analystical exercises

1. Calibration of ditferent weights and glassapparatus (measuring cylinder. burette.
pipette, volumetric flasks).

2. Preparation of solutions of different molarity/normality by weighing and dilution.
Qualitative Analysis -

Tritrimetric Analysis

1. Standardization of NaOH with Oxalic acid.

. Determination of carbonate and hydroxide present in mixture.

. Determination of carbonate and bicarbonate present in a mixture.

. Determination of free alkali present in different soaps/detergents.

Quantitative Analysis by Colorimetry-

1. Verification of Lamberi-Beer Law

2. Determination of Concentiation of coloured compounds (e.g., CuSO,. KMnQ,)
Qualitative Analysis

I. Systematic identification of organic compound by qualitative analysis.
Chromatography.

2. Identification by determination of the Rf Values of the given organic inorganic
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Reference

I. Skoog. D., A. and Leary, J., J., Instrumental Methods of Analysis, Saunders College Publication, New York. 1902 .
- Vogel's textbook of Quantitative Chemical Analysis, 7th Edition. i

- Goswami, A. K., Mehta, A., khanam Rehana, O.R.S., UGC Practical Chemistry, VOL. |, Pragati Prakashan. 2015.

- Goyal, Sudha, B.Sc. Chemistry Practical, ris}cfa Publication, 2017.

- Tandon, M., N.,Unified Rasayan Vi an, Phiylal Agrawal & Company, 2018.
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Part D - Assessment and Evaluation

angeslul Continous Evaluation Methods:

Internal Assessment

Class Interaction
Chemical and Lab Safety
I Toxicity of the ompounds used in chemistry
laboratory.
2. Safety symbol on labels of pack of chemicals and
its meaning.
3. What is MSDS Sheets? Find out MSDS sheett of
some hazardous chemical (K2Cr207. Benzene,
icudmium in nitrate, sodium metal, ctc.)
|4, Precautions in handling and storage of hazardous
|substances like concentrated acids, ammonia, organic

solvents, ete.

Marks

Fxternal Assesssment

Viva Voce on Practical

Attendance

Practical Record File

Marks

10

10
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\;\.\si;nmcnt (Charts/Model Seminar/Rural Service/

[1e . . - A
| Technology Dissemination/ Report of Excursion/Lab

Visits/ Survey/ Industrial Visit)

20

Table Work/Experiments

)
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60




