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10. a2, Stt.uH., frfSrerer Faed, 2er #Fur-fEe 2007.
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https://asi.nic.in/Ancient_India/Ancient_India_Volume_ 9/article_8.pdf

https://ddceutkal.ac.in/Syllabus/MA_history/paper_23.pdf

https://vvm.org.in/study _material/ENG%20-
%20Indian%20Contributions%20to%20Science.pdf

| https://www.pgurus.com/chemistry-in-ancient-india/

https://en.wikipedia.org/wiki/History_of chemistry
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01/104101121/
e MIT: https://ocw.mit.edu/courses/chemistry/5-12-organic-chemistry-i-spring-
2005/syllabus/
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B.Sc. I Year Chemistry Syllabus

CBCS Annual Pattern
From Academic Year 2021-2022

o

structure.

Significance of quantum numbers.

Concept of periodic properties of elements.
Theories related to chemical bonding.

Acid-base concept, ph, buffer.

Factors responsible for reactivity of organic molecules.
Basics and mechanism of chemical kinetics.
Properties of electrolytes.

© PN YW

Paper |
e Part A Introduction
Program- Class-B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject - Chemistry N
Course Code SI-CHEMIT L
Course Title Fundamentals of Chemistry( Paper I) B
Course Type Core Course
Pre-requisite (if | To study this course our students must have had the subject
any) Chemistry in class +2 or equivalent.
Course Learning | By the end of this course students will learn the following aspects
Outcomes of Chemistry:
(CLO)
1. Ancient Indian chemical techniques.

Various theories and principles applied to reveal atomic

Credit Value 4

University Exam (UE)- 75

Total Marks Maximum Marks: CCE-25, Minimum Passing Marks: 33

Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week):

L-T-P:60-0-30

Unit | Topic No. of
lectures :
. . . o . = . Fe =)
1 (a)Chemical techniques in ancient India: General Introduction 2+4

(b) Contribution of ancient Indian scientists in chemistry e.g. metallurgy. dyes,
pigments, cosmetics, Ayurveda, Charak Sanhita.

Atomic Structure:

(i) Review of Bohr’s theory and its limitations. Atomic spectrum of Hydrogen.
Dual nature of particles and waves, de Broglie’s equation, Heisenberg’s

Sapls !
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Uncertainty principle and its significance.

(ii)  Quantum numbers and their significance. Rules for filling electrons in
various orbitals, Pauli’s Exclusion Principle, Hund’s rule of maximum
multiplicity, Aufbau principle and its limitations, Variation of orbital
energy with atomic number.

Electronic configurations of the atoms. Stability of half-filled and completely
filled orbitals, concept of exchange energy. Relative energies of atomic
orbitals, Anomalous electronic configurations.

Keywords/Tags : Metallurgy, Dyes, Cosmetics, Charak Sanhita Hydrogen
spectrum, Hund's rule, Aufbau principle.

Elementary idea of the following properties of the elements with | 6

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

e Effective nuclear number (EAN), shielding or screening effect,
Slater rules, variation of effective nuclear charge in periodic table.

e Atomic radii (van der Waals)

e Jonic and crystal radii.

e Covalent radii (octahedral and tetrahedral)

Detailed discussion of the following properties of the elements, with

reference to s & p-blocks.

e lonization energy- Successive ionization energy and factors
affecting ionization energy. Applications of ionization energy.

e Electronegativity- Pauling’s/ Mulliken’s electronegativity scales.
Variation of electronegativity with bond order. partial charge,
hybridization.

Keywords/Tags : EAN, Atomic radii, lonic Radii, Crystal Radii,
lonization Energy.
Chemical Bonding 20

i. Ionic Bonding: General characteristics of ionic bonding.

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

Statement of Born-Landé equation for calculation of lattice energy,
Madelung constant, Born-Haber cycle and its applications. Covalent
character in ionic compounds, polarizing power and polarizability.
Fajan’s rules.

ii. Covalent bonding: Lewis structure, Valence Bond theory (Heitler-
London approach).

Hybridization- Concept. types (SP, SP2, SP?, dSP?,d*SP?)with suitable
examples of inorganic and organic molecules

Tonic character in covalent compounds- dipole moment and percentage

(§9]
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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 hybridization with suitable examples of linear,
trigonal planar, square planar, tetrahedral, trigonal bipyramidal and
octahedral arrangements such as: NH;. H,O. SF,. CIF;, PCls, SFg,
ClFs, XCF4.

Molecular orbital (MO) concept of bonding

The approximations of the theory. Linear combination of atomic orbitals
(LCAO) (elementary pictorial approach)

Rules for the LCAO method. bonding and antibonding MOs.
Characteristics for s-s, s-p and p-p combinations of atomic orbitals,
nonbonding combination of orbitals.

MO diagrams of homonuclear diatomic molecules: H,, Li,, Be,, B,, C,,
N,. O,. F,, and their ions.

Molecular orbitals of heteronuclear diatomic molecules: CO. NO, CN.
HE.

Bond parameters:

Definition and factors affecting - bond orders, bond lengths, bond
angles.

Keywords/Tags :lonic Bonding, Covalent Bonding, Hybridization,
VSEPR Theory, LCAO, MO Diagrams, Bond Parameters

Acid-Base concept 4
Arrhenius concept, Bronsted-Lowry’s concept. conjugate acids and bases,
relative strength of acids, Lewis concept.pH, buffer solutions.Acid-base

neutralisation curves, Handerson equation.

Strength of organic acids and bases: Comparative study with emphasis on
factors affecting pK values.

Indicator, choice of indicators.

Keywords/Tags : Acid-Base Concept, Bronsted-Lowry's Concept,
Conjugate Acids And Bases, pH, Buffer Solution, Indicator.

(a) Fundamentals of Organic Chemistry 12
Structure, shape and reactivity of organic molecules:

Physical Effects. Electronic Displacements: Inductive Effect, Electromeric
Effect, Resonance and Hyperconjugation.

Cleavage of Bonds: Homolysis and Heterolysis.

Reactive Intermediates: Carbocations, Carbanions and free radicals.
Nucleophiles and 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.

Q=
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Optical isomerism:

Elements of symmetry, molecular chirality, enantiomers& their
properties, stereogeniccentre, optical activity of enantiomers. Concept of
chirality (up to two carbon atoms): chiral and achiral molecules with two
stereogeniccentres, diastereomers, threo and erythroisomers, meso
isomer, resolution of enantiomers, inversion, retention and racemization.
Relative and absolute configuration. sequence rules, D & L and R & S
systems of nomenclature.

Conformations and Conformational analysis

Conformationsof ethane, butane and cyclohexane. Interconversion of Wedge
Formula, Newman, Sawhorse and Fischer representations.

Keywords/Tags :Electronic Displacements, Nucleophiles, Electrophiles,
Isomerism, Molecular Chirality, Enantiomers, Sequence Rules,
Conformation

6 Chemical Kinetics: 12

Rate of reaction, Definition and difference of order and molecularity.
Derivation of rate constants for first, second, third and zero order
reactions and examples. Derivation for half-life period. Methods to
determine the order of reactions. Effect of temperature on rate of
reaction, Arrhenius equation, concept of activation energy.

Ionic Equilibria:

Strong, moderate and weak electrolytes, degree of ionization, factors affecting
degree of ionization, ionization constant and ionic product of water. Common
ion effect. Salt hydrolysis-calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts. Solubility and solubility product of
sparingly soluble salts — applications of solubility product.

Keywords/Tags: Order Of Reaction, Molecularity Of Reaction,
Arrhenius Equation, Activation Energy, Electrolytes, Salt Hydrolysis,
Solubility Product.

Part C -Learning resources

Text Books, Reference Books, Other Resources

Text Books:

1. Lee, J.D., Concise Inorganic Chemistry, ELBS, 1991. i

2. Khera, H.C., Gurtu, J.N., Singh, J., Chemistry For B.Sc. Ist Year, Pragati
prakashan.

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

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

5. Gurtu, J. N.,Gurtu A., Advanced Physical Chemistry. Pragati Prakashan, Meerut.
ISBN: 9789386633347, 9386633345; Edition: IV, 2017

6. Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962,

7. Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010. o
Gl 4
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8. Kalsi, P. S., Stereochemistry Conformation and Mechanism. New Age
International, 2005.

9. Finar, L.L., Organic Chemistry (Vol. I & II); EL.B.S:

10. Morrison, R.T. & Boyd. R.N.. Organic Chemistry, Pearson, 2010.

11. Clayden, J., Greeves, N., Warren, S..Wothers. P.. Organic Chemistry, Oxford
University Press, 2™ Edition, 2012.

12. Atkins’ Physical Chemistry, 10" Edition. Oxford University Press, 2014

Reference Books:
Reference Books:

1. Prakash, S., Founders of Sciences in Ancient India, published by The Research
Institute of Ancient Scientific Studies, New Delhi. 1965 (OCoLC)594302452.

2. Acharya Prafulla Chandra Ray - A Collection of Writings, Volume IIIA : A History
of Hindu Chemistry (Volume-I), Editor : Prof. Anil Bhattacharyya, Publisher :
University of Calcutta. . Online information:
https://www.caluniv.ac.in/news/APCR%20Publication/acharya-prafulla.html

3. Chemistry in India, in Traditions & Practices of India, Textbook for Class XI.
Module 2, Central Board of Secondary Education.

4. Subbarayappa. B.V..Chemistry and Chemical Techniques in India, Centre for
Studies in Civilizations, 2004, ISBN 818758601X.

5. Huheey, J.E., Keiter, E.A., Keiter, R.L. &Medhi. O.K.. Inorganic
Chemistry:Principles of Structure and Reactivity, Pearson Education India. 2006.

6. Douglas, B.E., McDaniel, D.H. & Alexander. J.J., Concepts and Models in
InorganicChemistry, John Wiley & Sons, 1994,

7. Graham Solomon, T.W., Fryhle, C.B. &Dnyder, S.A. Organic Chemistry,
JohnWiley & Sons, 12th Edition, 2016.

8. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning
India Edition, 2013.

9. Sykes, P., A Guidebook to Mechanism in Organic Chemistry, Orient Longman.
New Delhi (1988).

10. Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007)

Suggested equivalent online courses:
(all URLs accessed in May 2021)

e MOOC: https://alison.com/course/fundamentals-of-chemistry

e NPTEL: https://nptel.ac.in/courses/104/106/104106119/
https://nptel.ac.in/courses/104/101/104101121/

e MIT: https://ocw.mit.edu/courses/chemistry/5-1 2-organic-chemistry-i-spring-
2005/syllabus/

Web sources
(all URLs accessed in May 2021)

https://www.sydney.edu.au/science/chemistry/~george/1 108/ShapesOfMolecules.pdf
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https://artsandculture.google.com/exhibit/rasashala-ancient-indian-alchemical-lab-national-
council-of-science-museums/KwJCaP1RF0y-KQ?hl=en

http://sanskrit.uohyd.ac.in/events-new/Ancient-Indian-chemistry.pdf

https://insa.nic.in/writereaddata/UpLoadedFiles/IJHS/Vol01 1 1 PRay.pdf

https://asi.nic.in/Ancient India/Ancient India Volume 9/article 8.pdf

https://ddceutkal.ac.in/Syllabus/MA history/paper 23.pdf

https://vvm.org.in/study material/ENG%20-
%20Indian%20Contributions%20t0%20Science.pdf

https://www.pgurus.com/chemistry-in-ancient-india/

https://en.wikipedia.org/wiki/History of chemistry

Part D-Assessment and Evaluation ]
Suggested Continuous Evaluation Methods: Continuous Internal Evaluation marks
Shall be Based on Allotted Assignment and Class Tests. The marks shall be as
follows:
Assessment and presentation of assignment 04
Class Test-I (Objective Questions) 04
Class Test-II (Descriptive Questions) 04
Class Test-1 (Objective Questions) 04
Class Test-1I (Descriptive Questions) 04
Overall performance throughout the Year (includes Attendance, Behaviour, 05
Discipline, Participation in Different Activities) B

Total 2

Elaboration: Assessment Theory

External Assessment

Theory Section A 3 Very short question (50 words each) 03 X03=09 |
Paper Section B 4 short question (200 words each) 04X 09=36
Section C 4 Long question (500 words each) 02X 15=30
Total g
Grand Total 100

6



Mobile User


IR ER P REERICPE T

AW 3 - 9R=T
FTAFH: THTOIA FeAT: ruaHt ELHRE T 2021-22
foro: e e o
1 | 9TST#H FFE S1-CHEM1P |
qTETA T T TUTTeRe: S AR T R (o7 =)
qISTHT FT TR 2 (FT T FHH
FH/TAFeA AT
TATFT/ATHIATA/......)
4 | qaTIET (Prerequisite) TH TTEIHH T TSI FA % [0 ETieat & qr FeqT
RICEIEEY)! +2 T T § A A g e
5 |usme swEd AT =6 UEEH U et e fAa A
rRerfeerart (e i SETRTITTET 3 TR AT T ST 9T &Y o
gzesA) (CLO) ]
1 SARTATAT § YW G qET OETEEE qIE §
STTRTITAT JLEAT T Aged
2. UTTeR AFTH T A&
3. AT ATRT 7 qTieas g
4. Frafer AT % G wwg H QT T3
5. 970 ATT T TFHATH
6 |FEeHAM 4
EEE sfareaw o 25+75 | =pAew 3=t %F: 33

ART - UTSI#H 6l [Auaaeg

ST T Fof TEAT- TAIAE (7 7aTE e ) P

=TS | v | =mEm

SRTEITET # R ST Ao SEnr

TUTTCH SThTe (e (&[T 20 3=

a1/ # sveltr v &1/ A wriRas gert (Aforg st |@fz2q) F a
YA A R (5 gerdl) 1 TEEE, Tad, HeAw Ud qHe

freaerTereT, ArafAT IeaTa, | AT TAT A g FAYTIOTTAT
&1 #rga 97 =39 aer1 Freraar va Ao 3=l



Mobile User


TOTTCH a1 (A8 7+8 3%

1. Frata= At ® fFum-aet (N, S, Cl, Br, 1) #it 92411

i T waTeE #F for e g e

A, & UE aR< faerg=t &1 aRmTorTeds fasoor 15 &

ERIDERIE)

1. pH HeT FT ST &< F 370 U 77 % fafwer et % pH #1 4797
(@Tfaa T, welt % ¥, 9q UH AT FT ITAN FL THA 2)

TFIE-TATH TAFEIE 1 THAT F =1 % forT A1 vd Y % a7 e 1 |
SOART 7|

2. FHT faera ¥ pH FT 9799 UF FZifae AT % 71 AT
3. TFT FAe T 97T FAT UF ST pH F THT STHAT T e

(i) Frfeay uHtee-ufHfes s

(i) AT FATE S-S IH 22 iHa1Ee

AW |- SAqLTaa Teqd= qare=

ST [, HEH e, 97 JaTd=

oo TR TgTaeh [Eah AT/ST TS HETe/ 5 ATl

1. e TF., WEdT, U, @MW S, ALAUH, ISEl SFewa wEed ateqw 1, s
g9, 2015.

2. e, UH., ot uaHT. FAET Sfewa, Foom qfeaha, 2017.

3. A, WA, T SHEE O AT Fifead TAARTE UATEH, SUATTH|

4. TrgaT, SfY., AR Frferefed gastitaE uATiertas, foagEs usther, 2012.

5. B, 3, AR FiT2eied FiAFwa uATrerae, e, 2009.
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6. AT, WAt ¥, v, B, o, ST, T, te fww, dsd, i
ST e FT areagEas, dfeq-gie, 5a1 7R, 1996.

7. e, TS, o aieed, A, S atiaE FREE, e g (2009).

8. @reer, 8%, W, A, s e, v, @i dfewe e e, e =g i A
T feeedt (2011).1

S

1. W, RS, U A, A, S sitfas e, sfvde-ai=rad, 1960.

2. e, fum., FATEE, vy, fwy, fressf, S, var, ewa dit B, 54
Tewe, e (2012).

4. srgepaterT, A1, i A, v, FPREE S @ih FRET Frferefea mATrEmE,

A= 9= (2000).
5. oY, Tfad ww. R qfaw, 3 A, A awd ww FeE wgE, B dem A
srsuEdTA; 978-1-119-02766-9 #E 2016.

|
6. TERTITAT & Faraer ol e THTA AT Fav T TEET A GEGH, SR R, FreTHATIH
978-0-309-13864-2 || DOI 10.17226/12654,, 7 79T ST I, AT(TA <1 1 2.

sreifra fRfSreet wiewiw aa fof: https:/nptel.ac.in/courses/104/105/104105102/

e AT THe SFeTE qTEh:

https://www.youtube.com/watch?v=EhyemWIlluXQ

http://amrita.olabs.edu.in/?sub=73&brch=7&sim=31&cnt=1

http://amrita.olabs.edu.in/?sub=73&brch=7&sim=180&cnt=1

http://www.rbmecollege.ac.in/sites/default/files/files/reading %20material/inorganic-

qualitative-analysis.pdf

5. https:/courses.lumenlearning.com/boundless-chemistry/chapter/qualitative-chemical-
analysis/

6. https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Supplemental Modules
(Analytical Chemistry)/Qualitative Analysis

T https://courses.lumenlearning.com/boundIess-chcmistrv/chapter/buffer-solutions/

8. https://bio.libretexts.org/Bookshelves/Biotechnology/Lab_Manual%3A Introduction t
o Biotechnology/01%3A Techniques/1.07%3A pH and Buffers

9. https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wei Lab _Ex
periments/General Chemistry_Labs/Online Chemistry Lab Manual/Chem 12 Exper
iments/05%3A pH Measurement and Its Applications (Experiment)

10. https://www.mt.com/mt_ext files/Editorial/Generic/1/Guides to Electrochemical Anal
ysis 0x000248£f00025¢9200093c4a_files/guideph.pdf \

11. https://web.cortland.edu/sternfeld/ph.pdf |

12. http://webhost.bridgew.edu/c2king/ CHEM142/Lab/7 Buffers%20and%20Properties.p

df

O NI
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PRACTICAL

Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE )
Subject —Chemistry

1| Course Code S1-CHEMI1P E:
Course Title Qualitative & Quantitative Chemical analysis [ PQRr 7 j
2 | Course Type Core Course

Outcomes (CLO) | of Laboratory exercises'in Chemistry:

experiments in laboratory
2. Qualitative inorganic analysis

compounds

3| Course Learning | By the end of this course students will learn the following #épects

1. Importance of chemical safety and lab safety while performing

3. Elemental analysis of organic compounds (non-instrumental)
4. Qualitative identification of functional group of organic

University Exam (UE)-75.
CCE-25

5. Techniques of pH measurements
6. Preparation of buffer solutions Ll
4 | Credit Value 2
Total Marks Maximum Marks: Minimum Passing Marks: 33

Identification of simple inorganic mixture (5 radicals) with two/three acidic
and two/three basic radicals (including typical combinations), special
emphasis on learning theoretical concepts of strong, moderate and weak
electrolytes, ionic product, common ion effect. Solubility and solubility product.

Qualitative organic analysis 7+8 Marks
1. Detection of hetero-elements (N, S, Cl, Br, 1) in organic compounds
2. Functional group tests for alcohol. aldehyde, carboxylic acid,
carbohydrate, phenols, nitro, amine and amide.
Quantitative analysis of acid, alkali and buffer solutions 15 Marks

Ionic Equilibria

1. Measurement of pH of different solutions of acids and alkalies using pH-
meter (may use aerated drinks, fruit juices, shampoos and soaps)

Note-use dilute solutions of soaps and shampoos to prevent damage to the

, External Assessment Marks
1 Experiments to be performed in laboratory 50
Qualitative inorganic analysis 20 Marks
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glass electrode.

2. Measurement of the pH of buffer solutions and comparison of the values
with theoretical values.

3. Preparation of buffer solutions and determination of their pH and buffer
capacity:

(i) Sodium acetate-acetic acid
(i) Ammonium chloride-ammonium hydroxide

Part C -Learning resources

Text Books, Reference Books, Other Resources

Text Books:

I

DA oD

Goswami A.K., Mehta, A., Khanam Rehana, O.R.S.., UGC Practical Chemistry
VOL. I, Pragati Prakashan 2015

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

Vogel, A.L, A Textbook of Quantitative Inorganic Analysis, ELBS.

Svehla, G., Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.
Mendham, J.. Vogel’s Quantitative Chemical Analysis, Pearson, 2009.

Vogel, A.L, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G..
Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.
Mann, F.G.,& Saunders, B.C., Practical Organic Chemistry, Pearson Education
(2009).

8. Khosla, B. D., Garg, V. C..& Gulati, A., Senior Practical Physical Chemistry.
R.Chand & Co.: New Delhi (2011). ‘
;
References:
9. Mann, F.G. & Saunders, B.C., Practical Organic Chemistry Orient-Longman,

10.

1.

12.

13.

1960.

Furniss, B.S., Hannaford, A.J., Smith, P.W.G., Tatchell, A.R., Practical Organic
Chemistry, 5th Ed., Pearson (2012)

Ahluwalia, V.K., &Aggarwal, R., Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000).

Prof. Robert H. Hill Jr., David C. Finster, Laboratory Safety for Chemistry
Students, 2nd Edition Wiley ISBN: 978-1-119-02766-9 May 2016

Prudent Practices in the Laboratory: Handling and Management of Chemical
Hazards, Updated Version, ISBN 978-0-309-13864-2 | DOI 10.17226/12654. The
National Academies Press, Washington D.C.

Suggestive digital platforms web links: https:/nptel.ac.in/courses/104/105/104105102/

GuAklEe
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Suggested equivalent online courses:

T

10.

11;
12.

https://www.youtube.com/watch?v=Ehyem WlluXQ
http://amrita.olabs.edu.in/?sub=73&brch=7&sim=31&cnt=1
http://amrita.olabs.edu.in/?sub=73&brch=7&sim=1808&cnt=1
http://www.rbmcollege.ac.in/sites/default/ﬁles/ﬁles/reading%20material/inorgani
c-qualitative-analysis.pdf
https://courses.lumenlearning.com/boundless-chemistrv/chapter/qualitative-
chemical-analysis/

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Supplemental Mo
dules (Analytical Chemistry)/Qualitative Analysis
https://courses.lumenlearning.com/boundless-chemistry/chapter/buffer-
solutions/ !
https://bio.libretexts.org/Bookshelves/Biotechnology/Lab Manual%3A Introdue |
tion_to Biotechnology/01%3A Techniques/1.07%3A pH and Buffers ‘
https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wet L
ab_Experiments/General Chemistry Labs/Online Chemistry Lab Manual/Che
m_12 Experiments/05%3A pH Measurement and Its Applications (Experime
nt)

https://www.mt.com/mt_ext files/Editorial/Generic/1/Guides to Electrochemica
|_Analysis 0x000248{f00025¢9200093c4a files/guideph.pdf
https://web.cortland.edu/sternfeld/ph.pdf
http://webhost.bridgew.edu/c2king/CHEM142/L.ab/7 Buffers%20and%20Prope

rties.pdf
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Ma
Assessment rks
Class Interaction 10 Viva Voce on 15
Chemical and Lab Safety Practical

1. Toxicity of the compounds used in chemistry
laboratory.

2. Safety symbol on labels of pack of chemicals 1
and its meaning ' j

3. What is MSDS sheets? Find out MSDS sheets of
some hazardous chemicals (K,Cr,0-, Benzene,
cadmium nitrate, sodium metal, etc.)

4. Precautions in handling and storage of hazardous
substances like concentrated acids, ammonia,
organic solvents, etc.

Note: description to be written in practical record.

Attendance D Practical Record 10
File

Assignments (Charts/ Model Seminar / Rural Service/ 10 Table work / 50

Technology Dissemination/ Report of Excursion/ Lab Experiments

Visits/ Survey / Industrial visit) |

TOTAL 25 75
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& TR |- AT ALTAT HETE St

qT5T e, HEH TEA, 7T HETEA
e TR g T /S IS FETE/ 5T AT
. <, T, FET G HiHE, AT FHA THEAT, 2017

o Gy, TH.uH. g T st Y A AT | L TS, Zara e ateaery, 2009

3. Fv ws, Rrgrens A @, ATt TeRTere (2008)

4. AT, AT TA., weTfRr e R, S e (2020)
5. g, 1. K a8, S0 Sere T AT A, v =E, 20101

6.@?@,?@?%%5{@“%@?&%, Tt weRTer, 2018

7. ort &Y 3., ATHEUTET, FOOT T, 20191

8. 9Tt AT AT, TTATHE FTA AR TE e T, TH =%, 2013,

Rt A T fr e

0. firg, <. <., AT, . ffg, ., st v, foEera FAETA UE Fw1, AETT

10. sfyaTeaa, TH. TH.,Tgdd, T TH., T BT, T e 6ie, 8N

11. |+, 1. @?ﬁfﬁ?mﬂwa—d@wﬁ—sﬁ
12. &%, are, Y., st TaTE, "ifged WA ST
13, srREE, 9%, 91g, €

14. &Y., Reers, T ATE, TH., TETE T, EUEICIPEIERIRIRERS

grasqEaeh:
1.%@,%@@%%%%@%@,%,2018

E%’F{H, & Y. TR TR AT ST HE, = (2007)
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3. $qrs, ) <; Fryorers W fas, $r UE| S ey v g9, =gar, 20041
4. 3y, <f.uw, ife e &, e fwuT-fget (2007)

5. el fRfrre FAET, 105 TEFTT, TR Al 99, 20146.

6. ¢, A.0A., T T, ECIEARIEE ] FOESY, STt AT, 6, srEUEEUA: 9789386633347,

9386633345, 2017, FERT: V.

7. wefi, . zeeg, ST T, S i TaTae e, AR 9, 2006
8. Tz, 98 T, AT sy (AT | A 1), ETeTue.

9. Tifrae, e AL ST g, AL, FrafrE v G, o, 2010
10. F=rer, stoae ErFaTenl, 2017

11.%@&?@,@%%@@@?%,%, 2014

12.mﬁ.m.,mﬁﬁﬂﬁfﬁﬁ%m9m;ﬁaﬁpﬁﬁ%ﬁﬁm, 2009
2 ﬁ&ﬁﬁ%ﬁiﬁtﬁzﬁﬁaﬂ%

et Tt AT arsEe: (all URLS accessed in May 2021)

MOOC : https://www.edx.org/course/basic-analylical-chemistry

NPTEL: https:/nptel.ac.in/courses/1 04/105/104105084/

Web sources

(all URLs accessed in May 2021)

1. http://www.freebookcentre.net/Chemistry/Analytical-Chemistry-Books.html
2. https://www.springer.com/journal/Z16
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B.Sc. I Year Chemistry Syllabus

CBCS Annual Pattern

From Academic Year 2021-2022

Paper 11
v Part A Introduction
Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject - Chemistry
Course Code S1-CHEM2T |
Course Title Analytical Chemistry (Paper II)
Course Type Core Course
Pre-requisite (if | To study this course students must have had the subject Chemistry
any) in class +2 or equivalent.
Course Learning | By the end of this course students will learn the following aspects
Outcomes of Chemistry:
(CLO)
1. Basic concepts of Mathematics for Chemists. 1
2. Fundamentals of analytical chemistry and steps involved in |
analysis.
3. Basic knowledge of Computer for chemists.
4. Basic Concepts of Chemical equilibrium.
5. Principles of Chromatography and chromatographic
techniques.
6. Various techniques of Spectroscopic Analysis.
Credit Value 4 Lo
Total Marks Maximum Marks: CCL-25. Minimum Passing Marks: 33
University Exam (UE)- 75

GuALl="
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Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week):

L-T-P:

90-0-30

Unit

Topic

No. of
lectures

S——

Mathematics for Chemists

Straight line equation, Logarithmic relations, curve sketching, linear
graphs & calculation of slopes. Differentiation, differentiation of
functions like ke e*.x", sinx, logx, maxima & minima,partial
differentiation. Integration of some useful relevant functions.
Keywords/Tags: Linear graphs, Logarithmic Relation, Differentiation,
Integration

10

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- SI Units, distinction between
mass and weight, mole, milli mole and Numerical Problems.

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

Chemical Stoichiometry- Empirical and Molecular Formulas,
Stoichiometric Calculations, Numerical Problems.

Keywords/Tags: Accuracy, Precision, SI units, Units of Concentration,
Chemical stoichiomelry.

10

Computer for Chemists

Introduction to computer, Introduction to operating systems 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 softwares
for drawing structures and molecular formulae.

Keywords/Tags: Operating Systems, MS-word, MS-excel, PowerPoint.

Chemical Equilibrium: Equilibrium constant and free energy, concept
of chemical potential, Thermodynamic derivation of law of chemical
equilibrium. Temperature dependence of equilibrium constant; Van't
Hoff reaction isochore, Van't Hoff reaction isotherm. Le-Chatelier’s
principle and its applications.

Keywords/Tags: Chemical Equilibrium, Equilibrium constant, Free
Energy, Chemical Potential

10

Chromatography

Introduction. Principle and Classification. Mechanism of separation:
adsorption, partition & ion-exchange.

Development of chromatograms: frontal. elution and displacement
methods.
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Paper Chromatography (ascending, descending and circular), Thin Layer
Chromatography (TLC) and Column Chromatography (CC), Gas
Chromatography (GC) and High Pressure Liquid Chromatography
(HPLC), types of column and column selection, applications,
limitations.
Principle and Applications of :

e Flash chromatography,

e lon-exchange chromatography and

e Chiral chromatography.
Keywords/Tags Chromatogram, Jon Exchange, Column Selection,

Adsorption

6 | Spectral techniques of analysis 10
Basics of absorption spectroscopy: Electromagnetic radiation,
Spectral ~ range.Absorbance, Absorptivity,  Molar Absorptivity,
Fundamental Laws of Absorption, LLambert-Beer Law and its
limitations.

Constitution & 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, Hooke’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 simple organic compounds.

Keywords/Tags : Hypsochromic, Hypochromic, Absorption, Spectrum

Part C -Learning resources

vText Books, Reference Books, Other Resources

Text Books

—

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

Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International
Publisher, 2009

Kaur H, Analytical Chemistry, PragatiPrakashan (2008)

Gupta, Alka L.,Analytical C hemistry, PragatiPrakashan (2020)

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

Kaur H. Instrumental Methods of Chemical Analysis, PragatiPrakashan, 2018
Sharma B.K.. Chromatography. Krishna Prakashan, 2019. »
Sharma Y.R.. Elementary Organic Spectroscopy., S Chand. 2013

Singh, DR, Saxena, G.. Singh. B.. Inorganic Chemicals, Shivlal Aggarwal «
Company, Agra

10. Srivastava, S. S., Gehlot, A. S., Chemistry, Ratan Prakashan Temple, Indore

s

D 90 =4Oy U B 1

11. Soni, PL, Organic Chemistry, Sultan Chand and Sons, Delhi
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12. Singh, R.K. P., Modern Chemistry, Sahitya Bhavan, Agra
13. Agnihotri, PK, Sahu, D
14. P., Pillai, A., Sahu, M., Yugbodh Chemistry, Yugbodh Publications, Raipur

Reference Books:

1. Mitra Surbhi, Handbook of Computer Science & IT, Arihant, 2018

2. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)

3. Christian, Gary D; Analytical Chemistry. 6th Ed. John Wiley & Sons, New
York, 2004.

4. Barrow. G.M. Physical Chemistry. Tata McGraw-Hill (2007)

Atkins’ Physical Chemistry, 10" Edition. Oxford University Press, 2014

Gurtu J.N, Gurtu A., Advanced Physical Chemistry, PragatiPrakashan, Mecrut. |

ISBN: 9789386633347, 9386633345; Edition: v, 2017 |

Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, 2006. ’

Finar, I.L. Organic Chemistry (Vol. 1 & 1II), E.L.B.S.

_ Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

0. Banwell, Molecular Spectroscopy, 2017.

1. Silverstien Robert, Spectrometric Identification of Organic Compounds, Wiley.

2014

12. Dyer J.R.. Applications of Absorption Spectroscopy of Organic Compounds.

20009.

O N

— =0 %0 N

Suggested equivalent online courses:
MOOC : https://www.edx.org/course/basic-analytical-chemistry

NPTEL: https://nptel.ac.in/courses/l 04/105/104105084/ -

Web sources

l
| http://www.freebookcentre.net/Chemistry/Analytical-Chemistry-Books.html
2. https://www.springer.com/journal/216 \
Part D-Assessment and Evaluation 4‘
Suggested Continuous Evaluation Methods: Continuous Internal Evalution Marks
Shall be Based on Allotted Assignment and Class Tests.The marks shall be as \
follows:
Assessment and presentation of assignment 04 J
Class Test-1 (Objective Questions) 04
Class Test-1I (Descriptive Questions) 04
Class Test-I (Objective Questions) 04
Class Test-I1 (Descriptive Questions) 04
Overall performance throughout the Year (includes Attendance Behaviour 05
Discipline Participation in Different Activities) \» o
Tz
Total i e
Elaboration: AssessmentTheory J
External Assessment \ T .
Theory Paper 75 1
Grand Total 100 |
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https://WWW.youtube.com/watch‘?v=OAImRDzuTh8
http://amrita.o|abs.edu.in/?sub=73&brch=8&sim=1 33&cnt=1
http://chemcoHective.orq/vlabs

httg://mas—iiith.vlabs.ac.in/exg()/g2uiz.html
https://chem.libretexts.org/Ancillary_Materials/Laboratorv Experiments/Wet_Lab_E
xperiments/General Chemistry Labs/Online Chemistry_Lab Manual/Chem_9_Exp
eriments/02%3A_Paper Chromatography_of_Gel_Ink Pens (Experiment)

: https://edu.rsc.org/experiments/leaf—chromatographyB89.article

; htt;@://edu.rsc:.org/experiments/chrom raph -of-sweets/455 .article

atograpiy

6

7

8. http://swe.mit.edu/outreach/virtual resources/paper chromatography.pdf
9

1

o

. http:// www.chem.latech.edu/ ~deddy/chem104/1 04Standard.htm
0. https://www.chem.purdue.edu/courses/chm224/Miscellaneous/Model report Expt2-

‘ revised 2009.pdf
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12z http://faculty.ccbcmd.edu/~cyau/ 122%2007%20Acid-

base%20titration"/o2OAUG°/o2020 13.pdf

13. https:/ 1abbalances.net/blogs/bloﬂuide-to-calibration-weights

https://can.hubspot.net/hubfs/2203666/Beamex White

Papers/ Beamex%20White%20Paper%20-

%20Wei,qhing%20scale%200alibration%ZOENG.pdt‘? hssc=107807261.6.1518193235_3_1_6& hst

c=107807261.e21 5aea6ed7779e95a49b7830c()t‘)aad. 1516987215921.151811 1962556.15181932355

16.17& _ hsfp=21 02249448&hsCtaTracking=891 8cffa-b755-4f72-b4bl-

24c1fa8d1a6d%7C12eb2e3 f-4b62-43eb-baf0-2da2a5d102b6

B
et 3 et faa-faad 10 | SR Wi 15
e S ST GRET (aT=)
-mwmwﬁw%mmmmﬁ
oaTet S SERTIITET & AT
meﬁwﬁﬁa@mmm
'ﬁ'ﬁ_‘%mﬁl i
a?a-ﬁwwa?ﬁﬁﬁaﬂ%‘&ﬁmamg‘f/
EEIERIE] 5 s foRtE wrea | 10
s (AT At /AT /AT EEVEIGIRED 10 | e a6/ 3w 50
s/ srmror( FERe ) it fdre THAOT/TATAT THIT
GEREIEE) EICUNERICH
FA A 25 75
’1
| e feoaft/a=T: e ﬁ#\



Mobile User


PRACTICAL

Course Learning | By the end of this course students will learn the following

Outcomes (CLO) | aspects of Laboratory exercises in Chemistry:

1. Concepts and analytical methods in Chemistry.

2
3. Standardization of the solution.
4

techniques.

(&)

. Analysis by Spectral Techniques.

. Preparation of solutions of different concentrations.

Credit Value 2

Total Marks Maximum Marks:
University Exam (UE)-75.
CCE-25

Minimum Passing Marks:

33

Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject —Chemistry
Course Code S1-CHEM2P
Course Title Analytical Processes and Techniques CPap-0) |
Course Type Core Course

_ Tdentification of Organic compounds by chromatographic

External Assessment

Experiments to be performed in laboratory

Basic analytical exercises

e Calibration of different weights and glassapparatus (measuring cylinder,
burette, pipette, volumetric flasks).
e Preparation of solutions of different molarity/normality by weighing
and dilution.

Quantitative Analysis
e Titrimetric Analysis

oStandardization of NaOH with Oxalic acid.

oDetermination of carbonate and hydroxide present in mixture.
oDeterminationof carbonate and bicarbonate present in a mixture.
oDeterminationof free alkali present in different soaps/detergents.
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3| Quantitative Analysis by Colorimetry

e Verification of Lambert-Beer Law

e Determination of concentration of coloured compounds (€.2.. CuSOq4,
KMI‘\O4

Systematic identification of organic compound by qualitative analysis.
e Chromatography:

Identification by determination of the Ryvalues of the given organic/
inorganic compounds by paper / thin layer chromatography.

Keywords/Tags: Analytical, Authentication,  Molarity / Normality,
Standardization, Colorimeltry, Qualitative Analysis

References:

1. Skoog, D.A.and Leary, 3.J.: Instrumental Methods of Analysis,
Saunders College Publications, New York, 1992

2. Vogel's textbook of quantitative chemical analysis, 7th edition.

3. Goswami A.K., Mehta Anita. Khanam Rehana, ORS.. UGC Practical

Chemistry VOL. L, PragatiPrakashan, 2015.

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

Tandon, M.N., Unified RasayanVigyan, Shivlal Agarwal & Company.,

2018

o e

Suggestive digital platforms web links:

1. https://www.Voutube.com/walcl1‘?v=OAlmRDzuTh8

2 http://amrita.o|abs.edu.in/?sub=73&brch=8&sim=133&cnt
=1

3. http://chemcollective.orq/vlabs

4. http://mas-iiith.vlabs.ac.'m/expé/gQuiz.html

5 https://chem.libretexts.org/Ancillaryidaterials/Laboratorv Ex
periments/Wet_Lab Experiments/General Chemistry _Labs/On
line Chemistry_Lab Manual/Chem_9 Experiments/02%3A P
aper Chromatography_of. Gel Ink Pens (Experiment)

6. https://edu.rsc.org/experiments/leaf-chromatog@hv/S89.article

: https://edu.rsc.M(perimems/chromatographv-of-
sweets/455 article

~

10

Part C -Learning resources
Text Books, Reference Books, Other Resources o
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8. http://swe.mit.edu/outreach/r\—'irtual resources/paper_chromatog

raphy.pdf

9. http://www.chem.latech.edu/~deddv/chem1 04/104Standard.ht

m

10. Hitps://www.chem.purdue.edu/courses/chm224/Miscellaneous/

Model report Expt2-revised 2009.pdf

1. https://www.webpages.uidaho.cdu/ifchemL/Chem"/o20253/1abs/

Experiment%203 .pdf
12. http://faculw.ccbcmd.edu/~C\'au/122%2007%20Acid-
base%20titration%20AU G%202013.pdf

13. https:// labbalances.net/blogs/blog/ guide-to-calibration-wei ghts

14. https://cdn2.hubspot.net/hubfs/2203666/Beamex White Papers

/Beamex%20White%20Paper%20-

%20Weighing%2OScale%20calibration%20ENG.pdf‘? hssc=1

07807261.6.1518193235316& hste=107807261.e215aeabed’

779¢95249bH7830c09aad. 151698721 5921.1518111962556.151

8193235316.17& _hsfp=21 02249448&hsCtaTracking=891 8cf

fa-b755-4f72-b4b1-24c1fa8dl 26d%7C12eb2e3f-4b62-43eb-

baf0-2da2a5d102b6

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

il tie

e Common glassware and lab wares for solution
preparation and analysis.

e Numerical problems related to solution preparation.

e Any other discussion.

Note: description (o be written in practical record.

Practical

Internal Assessment Marks External Ma
Assessment rks
Class Interaction on- 10 Viva Voce on 15

Attendance < Practical Record 0 |
File J

Assignments (Charts/ Model Seminar / Rural Service/ 10 Table work / 50 1
Technology Dissemination/ Report of Excursion/ Lab Experiments ‘
Visits/ Survey / Industrial visit) \
TOTAL 25 75 |
L - i
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Department of Higher Education, Govt. of M.P.
B.Sc. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

o Rear R, A3 IR
AT, Fw wEi @ forg aiffe wagmy
SN FITT Hed G FPRRE T A7, B IS gRT AR
Session /93 - 2021-22

Class B.Sc. II Year
. Chemistry
Subject T W
Paper 1
Physical Chemistry
Max. Marks 27 +CCE (07)
Unit Syllabus Periods

A.Thermodynamies: Basic concepts of thermodynamics,
First law, Second law of Thermodynamics: Need for the law,
Different statements of the law, Thermodynamic scale of
temperature, concept of Entropy: entropy as a state function,
entropy as a function of P&T and T&V entropy change in
physical change, Clausius inequality, entropy as criteria of
spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases,Third law of thermodynamics , Nernst
(English) | heat theorem, statement and concept of residual entropy,
Gibbs and Helmheltz functions, Gibbs function (G) and
Helmholtz function (H) as a thermodynamic quantities, A and
G as a criteria for thermodynamic equilibrium and spontaneity
their advantage over entropy change, Clausius — Clayperon

equation.
B.Thermochemistry: Standard state, standard enthalpy of 12
UNIT 1 formation: Hess’s Law of heat summation and its application. Lecs

Enthalpy of neutralization.

., FOFTAB: FHITID BT ol MRV, woF (-1, HHRIAS &
e fram. fm & smwed, fog & A $om, aae @
SEf® YA queih oY srueen: woeifi—oraRn Bed 3 Y §
Weidl T&P T TV I[N o & WY A, difde gRad= § qogth
URadE, FeiEe e el SWhfae 9 AR w@a yariar &
A F w0 A arqe T A wEid qRedq w@ A @ Rem 9
=) | ook St & gl faw, TiRe S wi e @ s
et B sgRon, Maw qur teElecd Bo, fi@w BoF (G)a
(H) 2RI Ber, BeM SWIfe ARRT & &7 8, (A) @0 (G)
FHFTAS {3k @ Ve @ sl & &Y ¥, goght aRada
T § $T6 A FARRIT—FoIR FHER |

7. T W : yERE e, W anee @ eded, 29 @
S et 1 9 76 509 Sy, SereiFtever &) oelend |
(English) | Phase equilibrium: Statement and the meaning of terms: 12 %J /

02@ VA N < SV
KGE%;? Wka%%wm“% %E%:*J mé,:iwy sl Wyl
[: @\;g (b & P-Guaphe) %? ) DR AR
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UNIT II phase component and the degree of freedom, thermodynamic | Lecs.
derivation of the Gibbs phase rule, one component system:
water, CO2 and S system, two component system: solid-liquid
equilibrium, simple eutectic system: Bi-Cd; Pb-Ag system,
Desilverisation of lead.
Solid solution: Systems in which compound formation with
congruent melting point (Zn-Mg) and incongruent melting
point. (NaCl-H20) and (CuSO4-H,O) system, Freezing
Mixtures: acetone-dry ice.
Liquid_Liquid mixtures: Ideal liquid mixtures, Raoult’s and
Henry’s law. Non-ideal system, azeotrops: HCI-H,O and
ethanol water system.
Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water  system.Immiscible Liquids, steam
distillation, Nernst distribution law: thermodynamic
derivation, applications.
WA W BUA U4 RN Oel @7 e, wieen, e el wda
@ ife, e graeen fFom & SwMide g@=, & 926 do—ad
T, CO2 W &R 7, 3l UCF d3—0I-59 §H, WA o Hifd
da-fwy-defigy o, daar 73, €9 o fvedieor |
o faer - o watem Teid 9l AT T & (Zn-Mg)
) o o srafm e T A% @ @ (NaCl-H20)
79 (CuSO4-H,0) T 7 s —aws 9% |

7957 A : amed w9 s, W8 TR @1 g, aed o,
fReR g fAsoT : HCI-H,O T Tfoe sfehied—ad |
FiRe B 54 : Se-—a, el We-od 19 Felfed—wa
a9 i g9, 90 oEd, AR @ e fw o ssmie
T, ST
Electrochemistry I
Electrical transport, conduction in metals and in electrolyte
solutions, specific and equivalent conductivity, measurement
of equivalent conductance, effect of dilution on conductivity,
migration of ions and Kohlrausch law, arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law, theory of strong
electrolytes, DHO theory and equation, transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.
UNIT I Electrodes reactions, Nernst equation, derivation of cell EMF 12
and single electrode potential, standard hydrogen electrode, | L-€cs.
reference  electrodes, standard  electrode  potential,
electrochemical series and its significance.

RILE o
fgi A, argell vd Rem mees Rerei § e, e @
qedien FTerer, qid! el &1 AU, Aradal 1 adl T I,
@) | el @ e v FeeRm fraw, aiERe @ fEm smaes &
frgia w@ A, wee e gda fagn sveey, aTeares &1 g e,
vae faga sweey & Rigi, DHO figld W@ v, ST,
dles vd e W R gR1 swer feifn soege ik v

s o s
;., 13"(_. o\ M A , !
¢ Lﬁéoﬁ’ %”‘Cm ¢ ! AN e A Sk O Sk udkipune
8. Gt ‘ 2
7 el

i

(English)
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(English)

UNIT 1V

Electrochemistry II

Types of reversible electrodes: Gas — metal ion, metal-metal
ion, metal — insoluble salt anion and redox electrodes,
Concentration cell with and without transport, tiquid junction
potential, application of concentration ceils, valency of ions,
solubility product and activity coefficient, potentiometric
titration. Definition of pH and pK, determination of pH using
hydrogen, quinhydrone and glass electrodes by potentiometric
methods.

Buffers: mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts.

Processes at electrodes, rate of charge transfer, current density,
polarography, amperometry, ions selective electrodes and their
uses.

g WA -0

SO FERISl B AR ¢ VWU 9T, dig-oTg 9, o1
Ffder wav, FOTIT TG e goldgIs |

ferermdt argamee, pH ©d pK #1 gRHT, BIEgom, fdee sEgiom T
B SoTErel B W §RTpH &1 fAuior

T g% b @ bR, dewmd ava e} | daui @ o
US|

gogge W HRRUY, MY RIMMIGRY,  UN-9d,  DeRiuT,
TRRME, R qUicie Seldgls U8 390 SU8 |

12
Lecs.

(English)

UNIT V

Surface Chemistry: Adsorption, adsorption and absorption,
types of adsorption, adsorption of gases and liquids in solid
adsorbent, Freundlich and Langmuir adsorption isotherms,
surface area and determination of surface area.

Catalysis: characteristics of catalyzed reactions, classification
of catalysis, application of catalysts, miscellaneous examples.

¥ U R : AR, P i@ e, e & yeER
ol Jfvel WA gdl 1 AR Hveierd den oI
RIS TR W, UG &7 U4 U & o iR |

4. oRW JaRA affel & afteer, SaRv @ ey, SARE B

12
Lecs.

et %Afzﬁdw %’%mw )

[ DRI
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T e favrT, 9y, 9w
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Session /93 - 2021-22

Class B.Sc. Il Year
Chemistry

YU A

Paper II

Inorganic Chemistry
Max. Marks 27+ CCE (07)

Subject

Unit Syllabus Periods
Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.

Properties of the elements of the first transition series, their
binary compounds such as Carbides, Oxides and Sulphides.
Complexes illustrating relative stability of their oxidation
UNIT 1 states, co-ordination number and geometry. 12
T GO Al B Tl BT R Lecs.
S-g @ ol @ fAIRrea, wm 9 2o & gl & T T w9
fe=l) | o Al SN Twigs iR T wewe Ud WaR A,
e e |

Chemistry of Elements of Second and Third Transition.
Series.

General characteristics, comparative treatment with their 3d-
analogues in respect of ionic radii, oxidation states, magnetic
behaviour, spectral properties and stereochemistry.

Tl 0F qa G A @ o & Lecs.
R T U9 §99 At i, difwiere s, gad T
) | Bfw v @ 3 ol ¥ o o BT R |

(English)

(English)

UNIT 11

A. Co-ordination Compounds

Werner’s co-odination theory and its experimental verification,
effective atomic number concept, chelates, nomenclature of
co-ordination compounds, isomerism in co-ordination
UNIT III | (English) | compounds, valence bond theory of transition metal
complexes.

B. Oxidation and Reduction

Use of redox potential data : analysis of redox cycle, redox
stability in water : Frost, latimer and Pourbaix diagrams.

%% @’l" %/%‘“A é;'i/pgav’"’ 0y S°) v

P | W< s - A,US"" K 0410';“9“‘"(
e ol Aptg CWM\-} V< .
(170 ~ e

%&,&] Ao o BER | Q\KQ

< Bk

Lecs.
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Principles involved in the extraction of elements.

¥ I-9eEOe AN
wmwmwmmwmm
TE FRV, Blede, T DSl B Ameww, GER o af@l N
YT, HeRHT €1 Hepell ol Harordan S Rigr |

= 7. Siefiaw 0§ e

Waw @ aifee & WRNEe 9§ Agen, Wi § e
Wi, AR vd Oiew aRg, adl @ Fred § A 8
arel gl |
General chemistry of F -block elements.
Lanthanides and actinides , Electonic Structure, ionic radii,

(English) | complex formation, Separation ,Oxidation states ,magnetic and

UNIT IV spectral properties Lanthanide contraction. le
ecs.
f —di® aat @ AT A
@) | <R W yEgs, goesig Ao, e o, Hae fe,

YT, SRR S, P A W T eIES 6 |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, soivent system and
Lewis concepts of acids and bases.

(English) | B. Non-aqueous Solvents
Physical properties of a solvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to

UNIT V liquid NH3 and liquid 50,. 12

. I 'qa" FIRG T Lecs.
3 T4 GRBI B ARSI, FEs—ellNl, qed-Gere [aelad a3 Ud

) qed B! AR
7. oy Ras

faemre @ difde o, facmael 3 sER @ IT@ amr e, ga

3FITAT {NH;) U 59 (SO,) B dedt 1 arwielid femgel 3 s |
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Session /93 — 2021-22

Class

B.Sc. Il

Subject

Chemistry

N A

Paper

111

Organic Chemistry

Max. Marks

26 + CCE (06)

Unit

Syllabus

Periods

(English)

UNIT 1

Electromagnetic Spectrum: Absorption spectra

Ultraviolet (UV) absorption spectroscopy- absorption laws(Beer
Lambert Law), Molar absorptivity, 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 enes and enones. Infra red (IR) absorption spectroscopy-
Molecular vibrations, Hookes 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 simple organic compounds.
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UNIT 11 | (English)

_—

A - Alcohols: Classification and nomenclature. Monohydric
alcohols-Nomenclature, methods of formation , reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen
bonding, acid nature and reactions of alcohols.

Dihydric alcohols-nomenclature, methods of formation,
chemical  reactions of vicinal glycols, oxidative
cleavage[Pb{(OAc)4 and HIO4} and pinacol-pinacolone
rearrangement. Trihydric alcohols- Nomenclature, methods of
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formation, Chemical reactions of glycerols,

B. Phenols: Nomenclature, structure and bonding. Preparations
of phenols, Physical properties and acidic character,
comparative acidic strength of alcohols and phenols, resonance
stabilization of phenoxide ions. Reactions of phenols-
Electrophillic  aromatic  substitution,  acylation  and
carboxylation. Mechanism of Fries rearrangement, Claisen
rearrangement,  Gatermann  synthesis, Hauben-Hoesche
reaction, Lederer Manasse reaction and Reimer Teiman
reaction.
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Unit III

English

Aldehydes and ketones:

Nomenclature, structure of the carbonyl group. Synthesis of
aldehydes and ketones with particular reference to the synthesis
of aldehydes from acid chlorides, synthesis of aldehydes and
ketones wsing 1,3dithianes, synthesis of ketones from nitrilles
and from carboxylic acids. Physical properties. Mechanism of
nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel
condensations. Condensdation with ammonia and its
derivatives. Wittig and Mannich reaction. Use of acetals as
protecting groups, Oxidation of aldehydes, Baeyer-Villiger
oxidation of ketones, Cannizaro reaction, Meerwein —
Pondroff- Verley Reaction, Clemmensen, Wolf Kischner,
LiAlHs and NaBH,4 reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes
and ketones.
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Unit IV

English

A Carboxylic Acids: Nomenclature, structure and bonding,
physical properties and acidity of carboxylic acids, Effects of
substituents on acid strength. Preparation of carboxylic acids
and reactions of carboxytlic acids. Hell-Volhard-Zelinsky
reaction. Synthesis of acid chlorides, esters and amides.
Reduction of carboxylic acids. Mechanism of decarboxylation.
Methods of formation and chemical reactions of halo acids,
hydroxyl acids, Malic, Tartaric and citric acids. Methods of
formation and chemical reactions of unsaturated
monocarboxylic  acids. Dicarboxylic  acids-Methods of
formation and effect of heat and dehydrating agents.

B Ether: Nomenclature of ethers and methods of their
formation. Physical properties and chemical reactions.
Cleavage and auto oxidation, Ziesels method.,
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Unit V

English

Organic compounds of Nitrogen: Preparation of nitro-alkanes
and nitro-arene. Chemical reactions of nitro-alkanes.
Mechanism of nucleophilic substitution in nitro-arenes and
their reductions in neutral acidic and alkaline media.

Halonitroarenes; reactivity, structure and nomenclature of
amines, physical properties, stereochemistry of amines,
separation of mixture primary, secondary and tertiary amines.
Structural features effecting basicity of amines. Amine salts as
phase transfer catalyst. Preparation of alkyl and aryl amine
(reduction of nitro compounds, nitrilles), reductive amination
of aldehydic and ketonic compounds. Gabriel-Phthalamide
reaction Hoffmann-Bromamide reaction. Reactions of Amines.
Electrophilic aromatic substitution in aryl amines, reactions of

12
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amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.

AFEIO B PG DD :

TREN oo TEERERE @ 9 # AR | e @ Tt
SR g & TRmEd s Rl @ Ry
AT Sy, IS Ud e A ¥ s |
W@T\qmlﬁma}wwwlwa§
Wwwﬁﬁuwlmm@mwa}
E—5 | B | P o vuwew | WA @ aRewr | wva & wg | S
YR SERDT F w9 § W o0 | Tedled aor Wga WA & favem
@ | (Tes) W i Al o s ) Sedlre v Ao
smEl @ s WAER Mg e affen | e
s affET | W @ R |, W W 8 R
AR dReeT , W # eew v & o | IRe sgeRm

T -~
@@ W }{M[)\;{k{ %’:"A\“& %QJ‘" VY 6K welerpu-g

'm"wb’ ?
ﬂ}w | / Gt 7
ot ot

j DR c-on AGR A or O ¥
*w% @“@i&



Mobile User


Department of Higher Education, Govt. of M.P.
B.Sc. Under Graduate Annual System Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2021-22 )

Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max, Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(1) Analysis of inorganic mixture containing five radlcals with at least on interfering
radical
(i)  Determination of acetic acid in commercial vinegar using NaOH
(iii)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.
Physical Chemistry 12 Marks
(i) Determination of transition temperature of given substance by thermometric
method.
(ii) To determine the enthalpy of neutralization of strong acid, strong base.
(i) Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve method.
) To determine the strength of HCI with NaOH using potentiometer.
Organic Chemistry (Any two) 12 Marks

(i) Mdentification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

(ii) Use of Paper chromatography / Thin layer chromatography: determination of Ry values,
separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva — voce 6 Marks

Record W’,G//% u_,. QJ—?‘ 8 Marks
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Annual Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of
M.P.
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pifia get B

Recommended books 1. Physical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

2. Physical Chemistry — G M Barrow , International Student Edition
McGraw Hills

3. The Elements of physical Chemistry , PW Atkins , Oxford University
Press

4. Physical Chemistry — R A Alberty , Willey Lastern Limited

5. Physical Chemistry Through Problems , $ K Dogra and § Dogra , Wiley
Eastern

6. Organic Chemistry, Morrison and Boyd, Prentice Hall.

7. Organic Chemistry , L G Wade Jr, Prentice Hall

8

9

Fundamentals of Organic Chemistry , Solomon John Wiley
Organic Chemistry, Vol.I ,ILIIL 8.M.Mukherji, S.P.Singh and R.P.
Kapoor

10. Organic Chemistry, F A Carey McGraw Hills Inc.

1. Introduction to Organic Chemistry Streitwiesser , Healthcock and
Kosover, MacMillan

12. Vogel’s Qualitative and Quanlitative Analysis , Vol LILIII ELBS

13. Advanced Organic Chemistry , [.L. Finar ,ELBS

14. Basic concepts of Analytical Chemistry, 8.M. Khopker,New Age
International Publishers

15. Analytical Chemistry, R. M. Verma , CBS Publication

16. Analytical Chemistry , Skoog and west Wiley Internationat

17. Essentials of Physical Chemistry , B.S.Bahi , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

18. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New
Age International Publishers

19. Molecutar Spectroscopy , Sukumar , MJP Publishers .

20. Organic Chemistry, Mac Murrey ,Pearson Education

21. [norganic Chemistry —J D Lee , John Wiley

22. Inorganic Chemistry — Cotton and Wilkinson ,John Wilcy

23. Inorganic Chemistry — Huheey , Harper Collins Pub.USA

24, lnorganic Polymer — G R Chhatwal , Himalaya Publication

25. Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurya , Pioneer Publication

26. Wy D Ty sERH drae g TEiie wae e @ areagwe |

27. wgwey A gy @Al e gRT WHIRE Wfe [ B qeagwd |

28. Spectroscopy of Organic Compound - P.S.Kalsi , New Agc International
{p) Limited

29. Advanced Organic Chemistry — Jerry March National Print O Pack
Noida

30. Fundamental concepts of Inorganic Chemistry — Esmarch, S Gilreath ,
McGraw Hill
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Department of Higher Education, Govt, of M.P.

B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /43 - 2021-2022

Class

B.Sc. III Year

Subject

Chemistry

TR ARA

Paper

Physical Chemistry

Max. Marks

27 + CCE (07)

Unit

Syllabus

Periods

UNIT I

{(English)

A. Elementary Quantum Mechanics: Black-body radiation,
Planck’s radiation law, photoelectric effect, heat capacity of
solids, Bohr’s model of hydrogen atom (no derivation) and its
defects. Compton effect.

de-Broglie hypothesis, the Heisenberg’s uncertainty principle,
Sinusoidal wave equation, Hamiltonian operator, Schrodinger
wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics, particle
in a one-dimensional box.

B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.O.’s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, o*, =n, n* orbitals and their characters. Hybrid orbitals-
sp,sp2,5p3; calculation of coefficients of A.O.’s used in these
hybrid orbitals.

Introduction to valence bond model of H; ion, comparison of
M.O. and V.B. models.
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UNIT II

(English)

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the
spectrum, basic features of different spectrometers, statement
of the Born-Oppenheimer approximation, degrees of freedom.
Rotational Spectrum : Diatomic molecules, Energy levels of
a rigid rotor (semi-classical principles), selection rules,
spectral intensity, distribution using population distribution
(Maxwell-Boltzmann distribution) determination of bond
Iength, qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect
of an harmonic motion and isotope on the spectrum, idea of
vibrational frequencies of different functional groups.
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12

Lecs.

UNIT 111

(English)

Raman Spectrum : Concept of polarizability, pure rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of o.n and n M.O. their energy levels
and the respective transition.

UV Spectroscopy: Electronic excitation, elementary idea of
instrument used, Application to organic molecules.
Woodward-Fieser rule for determining Amax of enes, polyenes
and a,p unsaturated carbonyl compounds.
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UNIT IV

(English)

Photochemistry

Laws of photochemistry: Grothus-Draper law, Stark-Einstein
law, Jablonski diagram depicting various processes occurring
in the excited state, qualitative description of fluorescence,
phosphorescence,  non-radioactive  processes  (internal
conversion,  intersystem  crossing), quantum  yield,
photosensitized reactions energy transfer processes (simple
examples.) Photochemical reactions of simple organic
compounds.Norrish type | and H reactions .
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12
Lecs.

UNITV

(English)

Physical Properties and Molecular Structure:

Optical activity, Polarisation (Clausius — Mossotti equation),
orientation of dipoles in an electric field, dipole moment,
induced dipole moment measurement of dipole moment,
temperature method and refractive method, dipole moment
and structure of molecules, magnetic properties —
paramagnetism , diamagnetism and ferromagnetism.
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Department of Higher Education, Govt, of M.P,
B.Sc. Under Graduate Annual Syllabus
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9o fen fdem, Ay, o
dvadt. vire ari ¥ fog aiffe grgmmw

DU AT WS G AT T A, B UHA GRT FRT

Session /%3 - 2021-2022

Ciass

B.Sc. I Year

Subject

Chemistry

I AR

Paper

11

Inorganic Chemistry

Max, Marks

27+ CCE (07)

Unit

Syllabus

Periods

UNIT 1

(English)

1. Hard and Soft Acids and Bases (HSAB)

Introduction, Classification of hard and soft acid-base, Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness, Theoretical basis of hadness and sofiness, electronic
theory, n-bonding theory, and Dragowayland theory,
electronegativity and hardness and softness, limitations of hard
soft acid-base concept.

2. Silicones and Phosphazenes

Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphonitrilic  chloride)-Methods of preparation and
properties;  Structure of triphosphazenes. Some other
phosphazenes and uses of phosphazenes,

&=
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12
Lecs.

UNIT
|

(English)

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, fimitations of valence bond theory, crystal field
theory, crystal field splitting of d-orbitals, d-orbital splitting and
stabilisation energy in octahedral, tetrahedral and square planar
complexes; factors affecting the crystal field parameters.
Applications of crystal field theory and likitations of crystal
field theory.

2. Thermodynamic and Kinetic Aspects of Metal

12
Lecs.
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Complexes.

Introduction; Thermodynamic aspects of metal complexes,
factors affecting thermodynamic stability of complexes, kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution
reactions in square planar complexes.
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UNIT III

(English)

Magnetic Properties of Transition Metal Complexes.
Introduction; Types of magnetic behavior, diamagnetism,
Paramagnetism, Ferromagnetism, Antiferromagnetism,
Ferrimagnetis, Origin and calculation of magnetism. Methods of
determinig magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke’s, Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol, Correlation of pg and pey values. Orbital
contribution to magnetic moments and applicationt of maganetic
moment data for 3d-metal complexes.

W 7] WA & TR T
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12
Lecs.

UNIT IV

(English)

Electronic Spectra of Transition Metal Complex
Introduction; Type of electronic transition, Selection rules for d-
d transitions;  sprctroscopic  ground  states-Notations,
Spectroscopic  states and  spectroscopic  ground states in
complexes; Spectrochemical series; Orgal energy level
dlagram-Uses in octahedral and tetrahedral complexes having d'
to d” states; Electronic spectrum of [Ti(H;0)s]3+ complex ion.
Complexes with aromatic systems,

synthesis, structure and bonding in metal olefin complexes,
alkyne complexes, cyclopenta dienyl , complexes, coordinative
unsaturation, oxidative addition reactions, insertion reactions,
fluxional molecules and their characterization compounds with

- Lecs.
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metal-metal bonds and metal atom clusters.
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UNIT V

(English)

Bio-Inorganic Chemistry

Introduction; Essential and trace elements in biological processes,
Biological function of the bio-elements, Availability of bio-metals
and bio-non-metals; Metalloporphyrins, Haemoglobin structure and
biological function, Myoglobin-mechanism of oxygen transfer
through haemoglobin and myoglobin. Biological role of alkali and
alkaline earth metal ions with special reference to Ca2+; Nitrogen
fixation.

metal ions in biological systems and their role in Ion transport across
the membranes.( molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.

12
Lecs.
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Class

B.Se. I1I

Subject

Chemistry

AT WA

Paper

111

Organic Chemistry

Max. Marks

26 +CCE (06)

Unit

Syllabus

Period

UNIT I | (English)

Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (IHNMR) Spectroscopy, Nuclear
shielding and dis-shielding, chemical shift and molecular
structure, spin-spin coupling and coupling constant, region of
signals, Explanation of PMR spectra of simple organic
molecules like ethyl bromide, ethanol, acetaldehyde, 1,1,2
tribromo ethane, ethylacetate, toluene and acetophenone.
Applications of UV, IR and PMR spectroscopy for simple
organic compounds.

T 1

g —

A PdbIa WagAH!

Wi gEaa TR (IHNMR) agfie), aifveia aferor
g fouRRerwr, wafie fORemus g enfdae ¥l
- g @ g Rerie, Ra &1 &3, e
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AIgs, T, vdRfeesge 1,1,2-¢% TS,
guTgetdlee, <fedd Td US| UV, IR Ud PMR
WaBd daie F SUAN IRd g O dEme 31t
& eEer &7 SR

12 Lecs

UNIT 11 | (English)

(A) Organo-Metallic compounds:-

Organomagnesium compounds- Grignard reagent, preparations,
structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics.

Thiol, thio-ether, sulphonic acid, sulphonamide and
sulphaguanidine-methods of preparations and chemicai

12lecs
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reactions.

(C) Preparation and properties of polymers. organic Polymers-
polyethylene , polystyrene, polyvinyl chioride, Teflon, nylon,
terylene , synthetic and natural rubber.

918 11
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UNIT III

English

{A) Carbohydrates:-

Classification and nomenclature. Monosaccharides, mechanism
of osazone formation, inter conversion of glucose into fructose.
Ascending and descending series in aldose. Configuration of
monosaccharides. Stereo isomers of erythro and threo sugars.
Conversion of glucose into mannose. Glycosides, determination
of the size of the ring of monosaccharides. Ring structure of
D(+) glucose, Mechanism of mutarotation. Structure of ribose
and deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose(Excluding structures) Polysaccharides-
introductory idea of starch and cellulose (Excluding structures)

(B) Fat,Oil and Detergents:-

Natural fat, edible and industrial oil of plant origin. Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.

Synthetic Detergents:-Alkyl and aryl sulphonate,

garg 111
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Unit IV

English

Amino Acid, Peptide, Protein and nucleic acid, Classification
of amino acids, structure and stereo chemistry. Acid base
behavior, Isoelectric point and electrophoresis. Preparations
and chemical reactions of alpha amino acids.

Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide structure,
end group analysis, selective hydrolysis of peptides, peptide
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide., Double helix structure of
DNA,

12 Lecs

o IV

T 3, TR, WIEH U4 Yfded ot

WHT se &1 @ffav, g Td ffan e, sre—arey
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MRS 9 Eagidardicgs, DNA &1 fgamsfer
AT |

12 Lecs

Unit v

English

A- Sytnthetic dyes:

Colour and constitution (electronic concept). Classification of
dyes-Methyl orange, Congored, Malachite green, crystal violet,
Phenolphthalein, Fluoroscein, Alizarine and indigo- Chemical
study and synthesis.

B- Pericyclic reactions:

Classification and examples Wood ward Hoffmann rules,
electrocyclic reactions, cyclo addition reaction (2,2 and 4,

2) and sigmatropic shift (1,3,3,3 and 1,5 ) FMO approach

12 Lecs
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Department of Higher Education, Govt. of M.P.
B.Sc¢. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
(Academic Session 2021-2022)

Class - B.S¢. II Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry 12 Marks
(i) Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.
(i) ~ Complex compound preparation

a. Potassium chlorochromate (IV)

b. Tetramine copper (1) sulphate monohydrate

¢. Hexamminenickel (IT) chloride
(iii)  Effluent water analysis, Identification of cations and anions in different samples.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry | 12 Marks

(1) To determine the velocity constant (specific reaction rate} of hydrolysis of methyl
acetate / ethyl acetate catalyzed by hydrogen ions at room temperature
(ii) Determination of partition coefficient of iodine between carbon tetra chloride and

water.
(iii)  Job’s method
(iv)  pH-metric titrations, conductometric titrations

Organic Chemistry 12 Marks

1. Binary mixture analysis containing two solids:
Separation, identification and preparation of derivatives

2. Preparation
(i) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone
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Department of Higher Education, Govt. of ML.P.
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of
ML.P.
Ty fer faumr, . W
AT, Fe wRl @ UeuEn & R I S Hed g SRR T WY, @ AU g

FTT TR A T

Recommended books 1. Physical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi
2. Physical Chemistry — G M Barrow , International Student Edition
McGraw 1lills
3. The Elements of physical Chemistry , PW Atkins , Oxford University
Press

4. Physical Chemistry —R A Alberty , Willey Castern Limited

5. Physical Chemistry Through Problems , § K Dogra and S Dogta , Wiley
Eastern

6. Organic Chemistry, Morrison and Boyd, Prentice Hall.

7. Organic Chemistry , L G Wade Jr, Prentice Hall

8. Fundamentals of Organic Chemistry , Solomon ,John Wiley

9. Organic Chemistry, Vol.I ,ILII, S.M.Mukherji, S.P.Singh and R.P.
Kapoor :

10. Organic Chemistry, F A Carcy McGraw Hills Inc.

11. Introduction to Organic Chemistry Streitwiesser , Healthcock and
Kosover, MacMillan

12, Vogel’s Qualitative and Quantitative Analysis , Vol LILII ,ELBS

13. Advanced Organic Chemistry , LL, Finar ELBS

14. Basic concepts of Analytical Chemisiry, S.M. Khopker,New Age
International Publishers

15. Analytical Chemistry, R. M. Verma , CBS Publication

16. Analytical Chemistry , Skoog and west Wiley International

17. Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

18. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New
Agc International Publishers

19. Molecular Spectroscopy , Sukumar , MIP Publishers .

20. Organic Chemistry, Mac Murrey ,Pearson Education

21. Inorganic Chemistry —J D Lee , John Wiley

22. inorganic Chemistry — Cotton and Wilkinson ,John Wiley

23. Inorganic Chemistry — luheey , Harper Collins Pub.USA

24. Inorganic Polymer — G R Chhatwal , Himalaya Publication

25. Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurya , Pionecr Publication

26, Ay S v e AT gy WHIRG TRE AR @ sagw S |

27. wawdy 4 gy el e g TG IRifTe WRE @ Ieawid |

28. Spectroscopy of Organic Compound - P.S.Kalsi , New Age International

{p) Limited

29. Advanced Organic Chemistry — Jerry March National Print ,Q Pack
Noida

30. Fundamental concepts of Inorganic Chemistry — Esmarch, S Gilreath ,
McGraw Hill
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