PROPOSED SYLLABUS FOR B.Sc. BIOTECHNOLOGY

CENTRAL BOARD OF STUDIES

(Held On 27-28 April 2017)

B.Sc 1 Year Title of the Paper Theory
BT-101 Cell Structure & Biology 42.5
BT-102 Microbiology 42.5
BT-103 Laboratory
B.Sc II Year Title of the Paper Theory
BT-201 Biophysics & Biochemistry 42.5
BT-202 Bioinstrumentation,Biostatistics

& Bioinformatics 42.5
BT-203 Laboratory
B.Sc I Year Title of the Paper Theory
BT-301 Molecular Biology &

Genetic Engineering 42.5
BT-302 Applied Biotechnology 42.5
BT-303 Laboratory
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B.Sc First Year
Paper I : Cell Structure and Biology
Unit-1:

Cell Structure&Theory, Structure of prokaryotic cell, Eubacteria and Archaebacteria.
Size, shape and arrangement of bacterial cells. Gram’s positive and Gram’s negative
cells.

Structure of Eukaryotic cell, plant cells, animal cells. Difterence between prokaryotic

and eukaryotic celis.

Unit-11:

Structure and function of bacterial cell — flagella, pili, Cell wall, cytoplasmic membrane,
nuctear region, mesosomes, ribosomes, vacuoles. metachromatic granules. spores and
Cysts,

Structure and function of eukaryotic cell — Cell wall, cell membrane, mitochondria,
chloroplast, endoplasmic reticulum, Golgi bodies, nucleus, cytoskeleton, microbodies,

Centriole, Lysosome.

Unit-1I1:

Cell cycle and cell division- mitosis, meiosis. Anomalies in cell division and associated

diseases.Cell synchrony, Cell-cell interactions, Cell locomotion, Cell differentiation,

Unit-IV:
Transport Process: Cell Membrane: Models of membrane structure, Membrane proteins and
their properties, Membrane carbohydrates and their roles. Transport across membranes —

active and passive diffusion, mechanisms.

Unit-V:

Introduction to Necrosis, Senescence, Apoptosis — Programmed cell death. Mechanism of

Apoptosis,Intrinsic &Extrinsic pathways of cell death, Apoptosis in relation to Cancer,

Oncogenes — Types of cancer.
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Paper-1II: Microbiology
Unit-I:

Introduction of Microbiology - History, Applications&Status of Microbiology in
India.Classification of Microorganisms-General Features, systems of Classification.Microbial

Taxonomy .Classification and identification of Bacteria, Bergey's manual.

Unit-11:

Structure and Diversity of Bacteria&Virus, Microbes in cxtreme environment. Nutritional
requirement of microbes.
Bacteriology: Morphology and ultra structure of bacleriomorphologial types, Archaebacteria.

Structure and function of cell organelles.

Unit-H1:

Structure  and  Diversity of  Algae, Fungi,Protozoans, Mycoplasmas  and
Extremophiles.General characteristics.  Various methods of staining-simple.  Gram.

endospore, capsule, flagella and negative staining ,Fungal stains, Algal stains.

Unit-1V: Microbial Growth

Microbial growth — mathematical expression of growth, growth curve, factors affccting
growth, Batch, continuous, synchronous and diauxic growth. Quantification of microbial
growth,

Control of micro organisms- physical & chemical, Evaluation of chemical disinfeclants- tube

dilution test, agar diffusion test and phenol- coefficient.

Unit-V;

Microbial Nutrition and metabolism- Microbial Metabolism- Concept of Anabolism &
catabolism processes.Nitrogen Fixation- Types and mechanisms, Microbial disease in plants
& Animals(Only General concept).

Fermentation Process —Fermenter & its microbes of industrial importance.

) \/L/JL‘
Cﬂ_ % Wﬁ»’ﬁ\/%\w

VN

Yoo bl %M e g



(

BT-103 Laboratory

List of Practicals

b2
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9.

10.
It
12.
13.

14.
15.
16.

. To study the plant cell structure using various plant materials.

To study microbial cell by Monochrome staining and Gram staining.

To prepare and study the different stages of mitosis and meiosis.

Prepare slide for study of stomata.

Study of permanent slides like cell division, prokaryotic and eukaryotic cells. Muscles
and Nerve cells, T.S. of stomatal cells.

To study the animal cell structure using cheek cclls.

Histochemical localization offlagellin.

Viable cell counting usinghacmatocytometer.

Measurement of cell by light microscope:-

Calibration of ocular micrometer, finding out average cell size

Separation of cell types from blood by TI.C/differential counting.

Methods of cell lysis: rupture osmotic/chemical/enzymatic.

Study of human and animal chromosomes.

Aseptic techniques,Cleaning of glassware, Preparation of cotton plugging and
sterilization.

Isolation of Microbes from Air ,Water and Soil.

Dilution and plating by Pour plate ,Spread Plate Methods.

Staining Method—Gram Staining , Endospore Staining . Fungal Staining, Algal

staining.

. Identification of Bacteria based on staining, shape and size.

. Antibiotic Sensitivity of Microbes by the Use of Antibiotic Discs.

Isolation and Identification of aquatic Fungi from Local water body.

. Isolation and Characterisation of green algae from Natural habitats.

. Measurement of water and soil, pH.

Note: 70% of the above list should be compulsorily performed.




Scheme of Practical Examination MM: 50

Duration: 3 Hrs

1. Major (10)

]

. Major (10)

td

. Minor (5)

N

. Minor (3)

4. Spotting (10)

L}

. Viva- Vace. (05)

o

. Practical Record. (05)

Suggested Reading

1. Cell and molecular. Biology: P.K.Gupta

Cell & Molecular biology: S.C.Rastogy

Molecular Biology of Cells, (2002), Albertss et. al.
Cell Biology, P.S. Verma & Agarwal.
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Text book of Microbiology by R.C.Dubey

A Text book of Microbiology ~ -Dubey and Maheshwari
Essentials of Microbiology -K.S.Bilgrami /R.K.Sinha
Microbiology P.D.Sharma

e S =

General Microbiology Vol 1 & 11 ~ Pawar &Dagniwala.

10. Applied Microbiology P.D.Sharma

I'l. Microbiology Fundamentals & Applications -5.S.Purohit

I2. Experiments in Microbiology ,Plant Pathology & Biotechnology -K.R.Ancja

13. Fundamentals of Microbiology & Immunology By A.K.Banerjee.Nirmalava
Banerjee

14. Modern Concept of Microbiology H.D.Kumar&Swati Kumar
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B.Sc 1l Year
Paper-I: Biophysics and Biochemistry

Unit-1:

Thermodynamics: Thermodynamic System, Equilibrium, Thermodynamic laws and their
applications. Different types of processes, Thermodynamic variables and Entropy.
Thermodynamic potentials and relations, Maxwell's Equations, Fundamental equation of heat

flow.

Uni¢-1I:

General Biophysical methods: Measurement of pH. Radioactive labeling & counting,
Autoradiography. Diffusion, Sedimentation. Osmosis. Viscosity- definitions. factors
influencing them and their applications in biology.

Bragg's cquation, Reciprocal lattice, Miller indices & Unit cell, Concept of different crystal

structure, determination of crystal structure.

Unit-111:

Fundamentals of Biochemistry: Biochemistry as molecular logic of tiving beings. Axtoms of
living matter, Major organic compounds of animate objects a general view. Chemical
elements, structure of atoms, molecules and chemical bonds. lonic, covalent, coordinate and
hydrogen bonds. Structure, function and properties of water, Water as universal solvent,

Acids, bases and salts, pH and buffers.

Unit-1V:

Biomolecules: Introduction and occurrence. classification, properties. importance of

carbohydrate, lipids, proteins, amino acids and nucleic acids and various types of RNA’s,

Unit-V:

Enzymes: Structure, classification and function -Active site, cnergy of activation, transition
state hypothesis, lock and key hypothesis, induced fit hypothesis. Concept of Km- Michaelis
Menten equation. Various types of enzyme inhibition and identification using double
reciprocal plot. Introduction to Allosterice Enzymes. Definition of holoenzyme. apoensyme.
coenzyme, cofactor, prosthetic group and their examples. Concept of ribozyme, multiple

forms, isozymes and abzymes.
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Paper-11: Bioinstrumentation, Biostatistics and Bioinformatics
Unit-I:
Microscopy - Light, Phase contrast, fluoresenceand I:lectron microscopy

Centrifugation technique. Principles types & separation of biological molecules.

Unit-IT:
Chromatography and Electrophoresis

Chromatography: Principles and applications, Principle and application of clectrophoresis.
Agarose gel electrophoresis, Immuno electrophoresis, Blotting: Southren, Western and

Northern Blotting.

Unit-II1:
Spectrophotometry.
Colorimetry (UV and Visible), Radio and Non radio labelling, Autoradiography

Unit-IV:

Biostatistics- Introduction, Scope, application and usc of statistic collection and classification
of data summarization and prescntation of data. Arithmetic mean, median, standard deviation,
Probability, definition. Random variable and its distribution. Binomial probability

distribution.

Unit-V:

Computers: General introduction (characteristics, capabilitics. generations).  hardware:
organization of hardware (input devices, memory, control unit arithmetic logic unit. output
devices): software : (System software; application software, languages -low level, high level),

internct application.

Basic Bioinformatics: Introduction to Internet, Search Engines (Google. Yahoo, Entrez etc)

Biological Databases: Sequence databases (EMBL, GenBank. DDBJ, -UNIPROT. PIR.
TrEMBL), Protein family/domain databases (PROSITE. PRINTS, Pfam, BLOCK. etc).

Cluster  databases-An Introduction, Specialised  databases (KEGG,  ete), Database

technologies (Flat-file), Structural databases (PDB)
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BT-203 Laboratory

List of Practicals

I.Principles and working knowledge of instruments like Colorimeter, pfl meter. Centrifuge.
Spectrophotometer, Microscope etc.

Qualitative analysis of Carbohydrates, Proteins and Lipids.

Quantitative estimation of Protein by Folin-Lowry method.

Quantitative estimation of sugar by Nelson Smogyi’smethod.

Determination of enzyme activity by amylasc.

Study the effect of pH on enzyme activity.

Study the effect of temperature on enzyme activity.

Separation of amino acids by TLC

o e NS R W N

Separation of leaf pigments by Paper chromatography.

=

. Estimation of hemoglobin.

. RBC counting by haematocytometer.

[

. WBC counting by Differential/ or total cell count.

2

. Measurement of bleeding and clotting time.

=

. Measurement of Hemin Crystals.

dl

. Estimation of beta carotene in carrots.

=

. Estimation of ascorbic acid in lemon juice.

~1

. Determination of iodine number of fat sample.

=]

. Determination of phosphorus content in plant material (Colorimetric method).

o

. Computer Input and Output devices

o
<

. Prepare a Marksheet of your class Subjects

21. Design your class timetable.

22. Prepare a bar chart ,pie chart for analysis of Election Result.

23. Exercise based on power point presentation.

24. Design a presentation itlustrating insertion of pictures . word art & clip art
25. Use MS Word to insert a table into document.

26. Problem based on Mean, Median, Mode,

27. Hardy Weinberg Law applied on Population Genetics.

28. Problem based on Probability.

29, Exercise based on standard Deviation,

30. Biological data resources and data retrieval.




31. Introduction to NCBI.

32. Retrieving DNA sequence from GenBank and analyzing various formats of the data
stored.

33. Analyzing Protein Sequences.

34. Analyzing DNA sequence.

Scheme of Practical Examination MM: 50
Duration: 3 Hrs

. Major (10)

2. Major (10)

3. Minor (5)

5. Minor (5)

4. Spotting (10)

h

. Viva- Voce. (05)

6. Practical Record. (05)
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Suggested Reading
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. A text book of Bioinformatics by Sharma & Munjal& Shankar.

Bioinformatics by CSV Murthy

Basic Bicinformatics by S.Ignacimuthu, S.J

Bioinformatics: Concepts. Skills and Application By S.C. Rastogi. N.
Mendiratta & Parag Rastogi

Practical Guide for basic Bioinformatics & Biostatistics By P. Tiwari & P.
Pandey

Biostatistics by B. Prasad

. Statistical Methods By S.P. Gupta

Fundamentals of Statistics By S.C. Gupta
Biostatistics by P.N.Arora

Principles of Biochemistry, Lehninger
Fundamentals of Biochemistry, J.L. Jain
Biochemistry, Voet and Voet.

Textbook of Biochemistry - S.P. Singh.
Biophysics : Mohan P. Arora

Biophysics : Pattabh & Gautham
Biochemistry:A.C. Deb
Biomolecule:Mohan P.Arora

Principles of Biochemistry (2005), Nelson & Cox
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B.Sc 111 Year

Paper-I: Molecular Biology and Genetic Engineering

Unit-I:

DNA and RNA, Chemical Structure, Types and Properties, Experimental Proof o DNA as
genetic material, Genome- Concept, Plant, Animal, Bactcrial and Viral Genome, DNA
Replication. Types, Experimental proof of semi conservative replication, Replicon- Concept.
proteins and enzymes involved in replication in prokaryotes and eukaryotes, Modes of DNA
replication. Unidirectional, Bidirectional, Types of DNA replication. Y shaped. 0 mode.

rolling circle mechanism.

Unit-I1;
Eukaryotic chromosomal organization, Euchromatin, Heterochromatin, chromatin structurc.
nucleosomes, histone and non histone proteins, Histone modifications. Introduction to

epigenetics.

Unit-111:

Origin of life: Classical experiments and current concepts. Evolution of biological
macromolecules, Evolution of early forms, Mendeian genetics: Mendel’s Law, Chromosomal
basis of heredity, Chromosomal analysis, allelic variation, dominance. linkage and crossing

over.
Unit-I1'V:

Introduction to Recombinant DNA technology. Scope & importance. Gene Cloning, PCR.
Introduction to Restriction endonuclease, Vectors for DNA transfer and their types:

Plasmids, Phagemids, Cosmids, BAC. Gene amplification.

Unit-V:

Plasmids Types Properties and cloning vectors. Recombinant DNA technigues and cloning
with Restriction endonuclease and recombinant DNA.

Mutation, Types of mutations; Point mutation (Base pair change. irame shift, deletion).

Transcription, translation and gene expression in eukaryotes (yeast), Alternate splicing.
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Paper-11: Applied Biotechnology
Unit-1: Microbial Biotechnology

Food Microbiology-Microbial contamination & Spoilage, Food preservation. Industrial
Production of Ethyl Alcohol, Penicillin, Cyanocobalamin, Glutamic Acid, Citric Acid,

Amylase, Protease.

Unit-11: Plant Biotechnology-

Introduction to plant tissue culture, Nutritional requirements, In vitro culture. Single cell
culture, Anther culture, Ovule culture,Somatic embryogenesis, Organogenesis . Protoplast
culture.Somatic  hybridization, Genetic manipulation of plants using Adgrobucierium

tumefaciens.

Unit-111: Immunology and Animal Biotechnology

Immunity- Innate and Acquired, Host defense mechanism- Infection and its types, Organs
and Cells of Immune system, Vaccines and its types.Antigens- Properties and types.
Adjuvants, Immunoglobulins-  Structure, types and functions. Generation  of

Antibodies,Primary and Secondary response, Agglutination and Precipitation reactions,

History . Equipment and materials for animal cell culture technology. Physical requirement

for animal cell and their growth curve in culture.

Commonly used cell lines - their organization and characteristics, Ditferentiation of cells.

Organ culture - techniques, advantage and applications.

Applications of animal biotechnology: Methods of Transfection and cell fusion of animal
cells, Selectable markers, HAT selection, Transgenic animals. Stem cell  culture.

Transplantation of cultured cells, Bioreactors for large scaie production of animal cells.

Unit-1V: Fermentation Technology

Fermentation Technology, Primary and Secondary Screening, Strain Improvement, Inoculum

Development, Industrial Sterilisation process, Scale-up and Harvest and Recovery.

Types of fermentation — batch, continuous, fed batch process; Submerged and Solid State

fc,rmentauon process, Basic design of a fermentor and factors affecting fermentor design.
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Types of fermentors- Fluidized, Packed Bed, Air lift Fermentor, Tray Fermentor and Tower

Fermentor.

Unit-V: Environment Biotechnology

Environment: Basic concept, Significance, Public awareness, Environmental poliution,
Assessment of water quality, Treatment of waste-water — Primary, secondary and tertiary
treatment. Solid waste management (composting, vermi-composting, methane production),

Biopesticides- Bacterial and Fungal, Genetically modified crops, Biofertilizers - Nitrogen
fixers, PSB. Mycorrhiza and VAM, Microbial leaching, Microbial Enhanced Oil Recovery.

Bioremediation and Biodeterioration. Modern fuels- Mecthanogenic bacteria and biogas,

microbial hydrogen production.

13



BT-303 Laboratory
List of Practicals
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Chromosomal DNA isolation from Plant cells.
Chromosomal DNA isolation from Animal cells.
Genomic DNA isolation from Micro-Organisms.
Analysis of isolated DNA by Agarose gel electrophoresis.
Spectrophotometric analysis of DNA and DNA melting.
UV as a physical mutagen

Gradient Plate Technique

Estimation of DNA using diphenylamine method.

Estimation of RNA using orcinol method.

. Isolation of RNA from Yeast..
1.
12.
13.
14.
[3.
16.
17.
18.
19,
20.

. Demonstration of fermentor.

Isolation of plasmid DNA from bacteria.

Effect of UV radiation on microbial cell

Demonstration of repair mechanism in microbes.

Bacteriophage and determination of latent period of infection
Isolation of total RNA from Plant tissue by SDS phenol method.
Elution of DNA from agarose gel band.

Transformation in E-coli cell.

Growth of plant tissue into undifferentiated mass of callus.
Preparation of animal cell culture media.

Separation and culture of lymphocyte from blood.

. Preparation of wine.

. Extraction of citric acid from Aspergiflus.
24,
25.
26.
27.
28.
29.
30.

Production of ethanol by yeast.

Demonstration of PCR.

Immobilization of microbial cells.

Extraction and preparation of lactic acid.

Extraction and preparation of citric acid.

Demonstration of Radial immuno diffusion analysis.

Isolation of microorganism from polluted site/ industrial wastc. B

. Blood group analysis. )
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32. Differential count of WBC.
33. To examine flocculation reaction using VDRL test.

34. To observe the agglutination reaction using WIDAL test

35. Determine the concentration of unknown antigen using Radial Immuno Diffusion
technique.

Note: 70% of the above list should be compulsorily performed.

Scheme of Practical Examination MM: 50
Duration: 3 Hrs

1. Major (10)

2. Major (10)

3. Minor (5)

5. Minor (5)

4. Spotting (10)

5. Viva- Voce. (05)

6. Practical Record. (03)

Suggested Reading
{. Industtrial Microbiology By A. H. Patel

2. Microbial Biotechnology By Hazarre

[v3 )

Molecular biology: Avinash & Kakoli Upadhyay

4. Gene Biotechnology: Jogdand

5. Essential of Biotechnology: S.N.Das

6. Text book of Biotechnology:R.C.Dubey

7. Biotechnology & genomics : P.K. Gupta (@ﬁ’_‘“@

8. Modern concept of Biotech: H.D.Menon = ——@: '

9. Problems of genetics, Molecular genetics & evolutionary genetics: Pranobh K. ‘/!}5" ! mfol»J

Banerjee



10. Fundamentals of Microbiology & Immunology : Banerjee& Banerjee
11. Immunology : Rao

12. Biotechnology & Genomics : P.K.Gupta

i3. Biotechnology : Satyanarayan

14. Plant tissue culture: Bhajwan

15. Introduction to plant tissue culture:Razadan

16. Introduction to Biotech: Chawla

17. Animal Biotechnology: Srivastava, Singh& Yadav.

18. Text book of Animal Biotechnology, Ramdas and Mecraya,

19. Biotechnology Animal cell, Satish M.K,

20. Animal Biotechnology, Ranga M.M.

21. Text Book of Biotechnology, B.D. Singh. Culture of Animal cell, Freshney.
22. Plant Biotechnology, JitendraParkash.

23. Biotechnology in plant science. Kumar N C.

izd. l:nvironmental Biotechnology Agrawal S K.
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B. Sc. Biotechnology, Devj Ahilya Vishwavidhyalaya, Indore,

Devi Ahilva Vishwayidhyalaya

B.Sc. Biotechnology

Subject- Biotechnology (as one subject)

15 Marks CCE + 85 Marks End Semester = 100marks each paper

B.Sc. 1 Year @o 1S~ 18)

Semester [

Paper I: Biochemistry and Analytical Techniques

Practicals

Semester I]

Paper II: Cell Biology & Metabolism

Practicals

B.Sc. II Year ( 20

Semester I1]

P& L)

Paper ITI: Molecular Biology

Practicals

Semester [V

Paper I'V: Microbial Biotechnology

Practicals

B.Sc. IIT Year (zo 6 ~17)

Semester V

Paper V: Immunology and Animal Biotechnology

Practicals

Semester V]

Paper I: Plant and Environmenta] Biotechnology

Practicals
Internship

Wil i o Comrackion, o, (3_0 t

85 marks
50 marks

85 marks
50 marks

85 marks
50 marks

85 marks
50 marks

85 marks
50 marks

50 marks
50 marks
100 marks

¢ ~1$)

2015-16
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B. Sc. Biotechnology, Dévi Ahilya Vishwavidhyalaya, Indore, 2015-16

B. Sc. 1 YEAR (BIOTECHN OLOGY)
- Semester I
Paper I: Biochemistry and Analytical Techniques

Maximum Mark;g: 85
Unit I

Carbohydrates: Introduction and biological importance. Structure and properties of reducing
sugars, Isomerism in monosaccharides; aldose-ketose, optical isomers, stereoisomers, D & L
forms, epimers, anomers, Mutarotation —open and ring structures. concept of reducing and
non reducing sugars), Disaccharide (maltose, sucrose, lactose), Oligosaccharide (raffinose)
and Polysaccharide (starch, amylose and amylopectin, glycogen, peptidoglycan, cellulose,
proteoglycan matrix).

Lipids: Introduction, Classes, Fatty acids [saturated, unsaturated, branched, essential fatty
acids, Physical properties, Chemical properties, Saponification value, acid value, iodine
number, rancidity]. Structure and function of phospholipids, Sphingolipids, lipoproteins and
cholesterol.

Unit I1

Amino acids: Structural and nutritional classification, properties of amino acids. Acid base
behavior, Zwitterions, isoelectric pH, Color reaction of amfno acids. *

Protein structure: Peptide bond, outline of primary, secondary, tertiary and quaternary
structure of proteins and their examples. Structural and functional proteins. Forces
stabilizing secondary, tertiary and quaternary structure with examples.

Unit IT1

Enzymes: Outlines of enzyme classification. Active site, energy of activation, transition state
hypothesis, lock and key hypothesis, induced fit hypothesis. Concept of Km, Michaelis
Menten equation. Enzyme activation, various types of enzyme inhibition and identification
using double reciprocal plot. Introduction to Allosteric enzymes.

Definition of holoenzyme, apoenzyme, coenzyme, cofactor, prosthetic group and their
examples. Concept of ribozyme, multiple forms, isozymes and abzymes,

Chemical composition of nucleotides, Watson Crick model of DNA structure. Types of DNA
(A, B, Z: their structure and occurrence) and RNA (hn RNA, m RNA, rRNA, t RNA).

Unit IV

Light Microscopy (Bright field, dark field, fluorescence & Phase contrast) and Electron
microscopy (TEM & SEM). Colori y and UV- Visible Spectrophotometry,




B..S¢: Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

Electrophoresis Techniques and applications: PAGE (native and denature) and A garose
gel electrophoresis. ;

Unit v

Concept, types and applications of Chromatography; Paper chromatography, Thin layer
chromatography, Gel filtration chromatography, Ion exchange chromatography, +Affinity
chromatography. ‘ e

-

List of Experiments

I. Principles and working knowledge of instruments like Colorimeter, pH meter,
Centrifuge, Spectrophotometer, Microscope etc.

2. Qualitative analysis of Carbohydrates, Proteins and Lipids.

Quantitative estimation of Protein by Folin-Lowry unitary method.

(8]

4. Quantitative estimation of sugar by Nelson Somogyi’s unitary method.
5. Analyzing the enzyme activity.

6. Study the effect of pH on enzyme activity.

s Sfudy the effect of temperature on enzyme acti\;it-‘y.
8. Separation of amino acids by TLC

9. Separation of leaf pigments by Paper chromatography
10. Isolation of potato starch and observation under microscope.

Scheme of Practical Examination

1. Quantitative analysis of by Proteins / Carbohydrates by unitary method. (12)

2. Qualitative detection of carbohydrates, proteins and lipids. (10)
3. Study the effect of pH / temperature on enzyme activity. (10)
4. Spotting. | (08)
5. Viva- Voce. ‘ ' (05)
6. Practical Record. (05)




B. Sc. Biotechnology, bevi Ahilya Vishwavidhyalaya, Indore, 2015-16

Recommended Books

L.

2

Principles of Biochemistry, Author- Lehninger

Fundamentals of Biochemistry; Author- J. L. Jain

Biochemistry, Author- Voet aﬁd Voet.

Textbook of Biochemistry- S.P, Singh.

Biochemistry, Author- Stryer.

Introduction to protein structure, Authors- Branden and Tooze.
Principles of Biochemistry, Authors — Zubey, Parson and Vance.
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B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

B. Sc. 1 YEAR (BIOTECHN OLOGY)
Semester I1
Paper II: Cell Biology & Metabolism

- Maximum Marks: SS

Unit I

Cell Theory- prokaryotic and eukaryotic cells

Structure of prokaryotic cell, Eubacteria and Archaebacteria. Size, shape and arrangement of
bacterial cells. Gram’s positive and Gram’s negative cells.

Eukaryotic cell structure, plant cells, animal cells. Structure and difference from prokaryotic cell.

Unit IT

Cell cycle and cell division- mitosis, meiosis. Anomalies in cell division and associated diseases.
Cell synchrony, Cell-cell interactions, Cell Signaling, Cell locomotion, Cell differentiation,
Cell senescence and death.

Unit IIT

Structure and function of bacterial ce]] — flagella, pili, Cell wall, cytoplasmic membrane, nuclear
region, mesosomes, ribosomes, vacuoles, metachromatic granules, spores and cysts.

Structure and function of an eukaryotic cell - Cell wall,*cell membrane, mitochondria, chloroplast,
endoplasmic reticulum, Golgi bodies, nucleus, cytoskeleton, microbodies, Centriole, Lysosome.

Unit IV

Carbohydrate Metabolism — Aerobic & Anaerobic glycolysis, sequence of reactions in glycolysis|
regulation in glycolysis, citric acid cycle (amphibolic pathway), glycogenesis, glycogenolysis,
Pentose-phosphate pathway, Oxidative Phosphorylation and ETC.

Unit V

Amino acid Metabolism — Amino acid breakdown (transamination, deamination, Urea cycle) diseases
associated with defects in amino acid metabolism.

Lipid Metabolism — beta oxidation of saturated fatty acids, oxidation of unsaturated fatty acids,

oxidation of odd chain fatty acids, energy yield, ketone bodies. Diseases related to defects in lipid
metabolism.

o




B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

List of Experiments
L. To study the plant cell structure using various plant material. .
2. To study microbial cell by Monochrome staining and. Gram staining.
3. Study the different stages of mitosis and meiosis.
4. Prepare slide for study of stomata.

5. Study of permanent slides like cell division, prokaryotic and elearyotic cé]]s,
Muscles and Nerve cells, T.S. of stomatal cells.

6. To study the animal cell structure using cheek cells.
7. Permanent slide preparation.
8. Histochemical localization of lignin.

9. Observe various stages of mitosis in onion root tip.

Scheme of Practical Examinatiop ﬁ .
1. Observe different stages of mitosis in the given sample. ' 12
2. Perform Gram staining of giveh bacterial culture. 10
3. Study of plant/animal cell structure. _ 10
4. Spotting 08
5. Viva. 05
6. Practical Record. 05

Recommended Books
1. Molecular biology of the cell, Alberts.
2. Molecular cell biology, Lodish Scientific American Books, Inc.

3. Cell in Development and Inheritance, EB Wilson.

4. Cell Biology, P.S. Verma and Agrawal.




B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

B. Sc. I YEAR (BIOTECHNOLOGY) g
Semester ITI
Paper: Molecular Biology
Maximum Marks:85

DNA and RNA, Chemical Structure, Types and Properties, Experimental Proof of DNA as
genetic material, Genome- Concept, Plant, Animal, Bacteria] and Viral Genome, DNA
Replication. Types, Experimental proof of semi conservative replication, Replicon- Concept,
proteins and enzymes involved in replication in prokaryotes and eukaryotes, Modes of DNA
replication, Unidirectional, Bidirectional, Types of DNA replication. Y shaped, 6 mode, rolling
circle mechanism.

Unit IT

Concept of mMRNA and hnRNA. RNA processing, splicing in eukaryotes, Translation in
prokaryotes and eukaryotes. ‘

Unit IV

Genomic and plasmid DNA isolation from bacteria, Enzymes in restriction digestion & ligation,
linkers, Introduction to vectors for DNA transfer. Plasmid, phage, cosmid, phagemid, BAC &
YAC, Gene amplification. PCR, Concept of gene mapping,

| apaS
T




B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

List of Experiments
1. Chromosomal DNA isolation from Plant cells.
2. Chromosomal DNA isolation from Animal cells.
3. Genomic DNA isolation from Micro-Organisms.
4. Analysis of isolated DNA by Agarose gel electrophoresis.
5. Spectrophotometric analysis of DNA and DNA melting.
6. UV as a physical mutagen
7. Gradient Plate Technique
Scheme of Practical Examination 2 days minimflm 3 hrs t;ach day)
1. Isolation of DNA from Plant/Animal/Microbial source. ' 12

2. Electrophoretic analysis of DNA/Spectrophotometric analysis of DNA. 10

3. UV as a mutagen/Gradient Plate technique. 10
4. Spotting. ' 08
5. Viva, 05

6. Practical Record. : 05




B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

Recommended Books
Benjamin Lewin, Gene IX, 9" Edition, Jones and Barlett Publishers, 2007. ze

J.D. Watson, N.H. Hopkins, J.W. Roberts, J.A. Seitz & A.M. Weiner; Molecular Biology of the
Gene, 6" Edition, Benjamin Cummings Publishing Company Inc, 2007.

Alberts et al; Molecular Biology of the Cell, 4™ edition, Garland, 2002.
Glick BR & Pasternak JJ, Molecular Biotechnology, : Edition, ASM Preéé, 1998.
Molecular Cell Biology, Authors-Lodish, Berk and Zippursky.

Gene Cloning, Author- T.A. Brown.
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B. Sc. I YEAR (BIOTECHNOLOGY)
Semester IV
Paper: Microbial Biotechnology
Maximum Marks: 85
Unit I 2
Microbial classification- 3 kingdom, 5 kingdom, 3 domain etc. Bacterial Nutrition and

Nutritional classes of bacteria, Microbiological media and its types, Methods of cultwatzon of
microbes — aerobic and anaerobic.

Unit II

Microbial growth — mathematical expression of growth, growth curve, factors affecting growth.
Batch, continuous, synchronous and diauxic growth. Quantification of microbial growth.

Control of micro organisms- physical & chemical, Evaluation of chemical disinfectants- tube
dilution test, agar diffusion test and phenol- coefficient.

Unit IIT X -
Fermentation Technology, Primary and Secondary Screenmg, Strain Improvement, Inoculum
Development, Industrial Sterilisation process, Scale-up and Harvest and Recovery.

Unit IV

Types of fermentation — batch, continuous, fed batch process; Submerged and Solid State
fermentation process, Basic design of a fermentor and factors affecting fermentor design. Types
of fermentors - Fluidized, Packed Bed, Air lift Fermentor, Tray Fermentor and Tower
Fermentor,

Unit V

Industrial Production of Ethyl Alcohol, Penicillin, Cyanocobalamin, Glutamic Acid, Citric Acid,
Amylase, Protease.
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B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

List of Experiments s

I. Principles and working knowledge of instruments like Autoclave, Laminar Air Flow, Hot
Air Oven, Colony Counter etc.

2. Isolation of Micro-organism by Sector plate method.

3. Isolation of Micro-organism by Pour plate method.

4. Enumeration of bacteria by standard plate count method.

5. Techniques for the Cultivation of Anaerobic Microorganisms.
6. Effect of temperature on microbial growth.

7. Effect of pH on microbial growth.

8. Isolation of extremophiles. . .

9. Primary Screening for antibiotic producing microorganisms.

10. Primary Screening for amylase and protease producing microorganisms.

=
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B. Sc. Biotechnology, Devi Ahilya Vishwavidhyalaya, Indore, 2015-16

Scheme of Practical Examination (2 days minimum 3hrs each day) - |

e

L. Effect of temperature / pH on microbial growth., 12

2. Primary screening of antibiotic / amylase / protease producing microorganism. 10

3. Isolation of microorganism by sector plate / pour plate technique 10
4. Spotting 4 08
3. Viva, 05
6. Practical Record, 05

Recommended Books

1. Microbiology, Authors- Pelczar, Chan and Kj_‘_oig.
2. Text book of Microbiology, Prescott.

3. Physical Biochemistry, D Freifelder.

4. General Microbiology - Stanier

5. Principles of Fermentation Technology - Whitaker, A. 2™ edition

: 7 e e 3 s e It e : -
e FL - TITRAEET BLE Ve tde ST S vAe ces Tl e -
I - = o res

7. Introduction to Microbiology, Authors- Ingraham and Ingraham.
8. Elementary Microbiology, Author- H. A Modi

9. Industrial Microbiology A. H. Patel

10. Microbiology, A Practical Approach. Authors- Patel and Phanse
11. General Microbiology, Authors- Powar and Dagina\yala.

12. Microbial Biotechnology, Hazarre.

/ 12
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B.Sc. I YEAR (BIOTECHNOLT 1Y)

Semester V .

Paper: Immunology and Animal Bictz nology
Maximum Marks: 85

Unit I

Normal flora of Human body.

7 Infection and its types.

: Mechanism of pathoZenzsis, _

Organs of Imrhune system- Spleen, Thymus, Lymph nodes *

Cells of Immune system- T cells- its types and receptors, B celi, and its rcvcptols i
Immunity- Innate and Acquired, Humoral and cell- mcdlated nn,nmuty '

Host defense mcchamsm First, Second and Third Line of Ho : Defense.
);';,_

Primary and Secondary rcsponse

a Unit II

Antigens- Properties and types, Adjuvants.
Immunoglobulins- Structure, types and functions.
Generation of Antibodi=s.

Agglutination and Precipitation reactions.

Hemagglutination and Passive Hamagglutination, Immur.; ﬂuoresccncc ELISA, RIA
Coombs test (Direct and Ind:rect) Latex agglutination, ODD &nd RID.

Unit I1T

Structure and orgamsdnon ‘of animal cell.

Equipment and materials for animal cell culture Technology
History and development of cell culture. £
Culture media for animal cell culture — BSS, Serum containing and serum free media
Growth factors — EGE; ECF, PDGF, IL-1, IL-2, NGF and Erythropoitin.

Unit IV .

Physical requirements for growing animal cclls in culture. "
Initiation of cell culture. =

Isolation and disaggregation of explants.

Development of primary culture. ,

Commonly used cell lines — their organization and characteristics.
Growth curve of animal cell in culture.

Differentiation of cells.

Organ culture — technigues, advantage and appiications.

UnitV 7
Methads of Transfeetion of animal cells.

Methods of cell fusion.

Selectable markers, HAT selection.
Transgenic animals, Stem ccll culture.
Transplantation of cultured cells.

Bioreactors for large scale production of animal cells. \

Design and Types of Bioreactors. \E\




5, Genctics, Authors.

7. Text of Miorobiolo
8. Immunology, Auth

RECOMMEND ) BOOKS

& Principjes of Genetics, Authors- Gardner, Simmens ap | Snustad.
3 Concepls of Genetics, Authors- Klug and Cummings.
5, Authors- Freifelder.

Arora and Sandhy.

6. Cell Biology ang Genetics, p.g. Verma ang Agrawa],

8y, Authors- /hlmltllanaraymlan and Pmu’ker._
or-J. Kuby. '
10jkar, Experiments in Biqtcclmology.

*

10 Fundamenty] Immunology, Author— W Pau], : p
El-E undamenta]s of lnimunology, Authors— C‘olcmau, Lombord ang Sicard.”
12. Immunology — Weir and Steward, -

13: Immunology, A ’lfox!book, Author- C.V. Rao.

4. Lecture Notes 1n In
I5. Text book of Anim

i ﬂ‘{V .
munology, Aytho;- LR.Todd.
al Biotechnology, Ramdas ang Mecraya,

16. Bioteclmology Anima] ce]j, Satish MK,
17. Anima] Biotechnology, Ranga M M.

chnology, B.1. Singh. Culture of Animal ce]], Freshney,

f 18. Animal Biotechnology, Shashidhara R
f 19. Text Book of Biote

SEMESTER v . EXPERIMENTS

l. UV ag physical mutagen,

r 2. Gradient plate *-.:chln'que.

3. Anti biotic Sensitivity tegt.

- 4. Blood T0Up analys

is.

5. Total count ofWBC

6. Total count of RB(C

7. To perform the differentia] Count of WBC.

8. To €Xamine Flocey]
2 To observe {])a aggl

10. Determine the concentration of unknown antigen using Radja] Immuno Diffusion

technique,

ation reactjop, using VDRI, test,
Ulination reaction using WIDAL test

11:Tea determine L!--;""antibody antigen Teaction by pcrforming ODD technique,

12. Enzyme Linked Iy,

Scheme ofl’racticnl Exan

I Perform Immuno As

2. Total Count of ‘\'\"BC/RB(:f,fl')jﬂbrcn(ial WBC couns, 10
3. UVasq Physical Mutagen/ Gradjen; Plate 'l“cchniqucs 10
4. Spoi!ing 08
5. Viva. 05

05

0. Practica] Record.

nuno Sorbent Aggy Y.

ninnﬁon{?_ days minimum 3 cach day)
ssay- ELISA/0ODpy RID 12
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B.Se. III YEAR (BIOTECHNOLOG Y)

Semester Ve

Paper: Plant and Environmental Biotechnology
b

> Maximum Mafks: 85

Unit I
Introduction to and history of plant tissue culture,
MS Media for plant tissue culture, :

Use of Growth regulate,s.

Selection and maintenance of callus.

Single cell culture.

Unit I
Cytodifferentiation.

Micropropogation. S ¥
Organogenesis. : x
Somatic Embryogenesis. _ 4

Synthetic Seed and its application. -
Haploid Plants- Anther and Ovary culture.
Production of haploids and their uses,
Invitro pollination,

Invitro fertilization.

Unit 111

Protoplast isol‘ation, testing of viability, regeneration of protoplast and protoplast fusion.

Markers for sclection of hybrid ¢el]. :
Practical applications of somatic hybridization, 1 ntroduction to Cybrids.

Introduction to transgenic plants, : : :

Genetic manipulation of plants-uge of Agrobaclerium fumifaciens and A. rhizogenes.
Transfection methods e :

Advantages of Transgenic Plants.

Unit 1V :
Conventional fuels-firewood, plant, coal gas, animal oils and civironmerita] impact,

Modern fuc]s-J'*dcthanOgcnic bacteria‘and bingas, microbial hydrogen production, gasohol

experiment, solar encrgy.

Plant based petroleum industry. .

Cellulose degradation for combustible fuels and (heir environmental impact,
Microbial leaching of copper and uranium,

Biorecovery of petroleum-MEOR : _

Bioremediation and Bﬁ.‘-:lctcrioration— Petroleum products, leather, textile and paper.

Unit V : :
Biopesticides- Bacterial and Fungal.
Genetically modified ¢rops containing insecticidal genes.
Biofcrti!izcrs~Nitrogcn fixers, PSB, Mycorthiza and VAM,
Biosensors and Biopolymers.

Biochips, Biofilms and Bioplastics.

£

Microorganisms as Bioindicators, :
Biological weapons and bioterrorism. : W—"
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RECOMMENDED BOOKS

I. Plant Biotechnology, Jitendra Parkash, o e

2. Biotechnology in plant science. Kumar N .

3. Trends inRlani iissuc culture and biotechnology, Pareck L K 5
4. Biotechnology in Agriculture, Natesh S.

5. Genetic Engg. and Biotechnology, B.D. Singh.

6. Plant Biotechnology, Slater Scott.

7. Plant Biotechnology, Chawla.

8. Environmental Microbiology, Authors-Majer, Pepper and Gerba.

9. Environmental Microbiology, Authors-P.D. Sharma. '_ . §
10. Environmental Microbiology, Authors- K.G. Vijaya, * :
I'. Introductory Food Microbiology, Author —-H.A. Modi.
12. Microbial Biotechnology, Hazarre.

e

13. Environmental Biotechnology, Vishista.

14. Text book of Environmental Blotcchnology Mnlmptar'},,l’radccp JEe

15. Environmental Biotechnology, Agrawal S.K.

16. Text book of Animal Biotechnology, Ramdas and Mecraya.

17. Biotechnology Animal cell, Satish M.K.

18. Animal Biotcclmolrogy- Ranga M.M.

19. Animal Biotechnology, Shashidhara R.

20. Text Book of Blotcchnology, B.D. Smgh Culture of Ammal Cell, Freshney i

SEMESTER VI - EXPERIMENTS
1. Introduction to plant tissue culture techniques.
2. Media preparation and sterilization.
3. Various method of surface sterilization of explants.
4. Seed gcrmma{mn in-vitro for ascphc collection of explants.
5. . Micropropagation.
6. Callus induction from leaf, stem and roots. -
7. Organogenesis.
8. Somaltic enibryogenesis.

9. Suspension culture propagation and uses.

10. Protoplast isolation and culture.
L1. Demonstrate the enzymatic conversion of ammonia to nitrates by soil microorganisms.

" 12. Isolation of Rhizobium from root nodules,
13. Isolation of Azotobacter from soil.

Scheme of Practical Examinafion

1. Protoplast isolation and culture” _ 12
2. Seed germination / Preparation of synthetic seeds. 10
3. Another culture (check the viability) /Histological study of callus. 10

‘ ' 08

4. Spotting
5. Viva,

6. Practical Record.,

05
05




Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of
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Recommended books

el

10.
. Introduction to Organic Chemistry Streitwiesser , Healthcock and

12.
13,
14,

15.
6.
17.

18.

19.
20,
21.
22,
23,
24,
25,

26.
27.
28.
29.

30.

Physical Chemisiry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw Lills

The Elements of physical Chemistry , PW Atkins , Oxford Universitly
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems, $ K Dogra and 8 Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Bovd, Prentice Hall,

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Soloman ,John Wiley

Organic Chemistry, Vol.l,[L11, S.M.Mukherji, 5.P.Singh and R.P.
Kapoor

Organic Chemistry, F A Carey McGraw Hills Inc.

Kosover, MacMillan

Vogel's Qualitative and Quantitative Analysis . Vol LILIT ELBS
Advanced Organic Chemistry , I.L, Finar [ELBS

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

Analytical Chemistry, R. M. Verma , CBS Publication

Analytical Chemistry | Skoog and west Wiley Intcrnational

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

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

Molecular Spectroscopy , Sukumar , MJP Publishers .

QOrganic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry —J DD l.ee, Jlohn Wiley

Tnorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — Huheey , Harper Collins Pub.lJSA

Tnorganic Polymer — G R Chhatwal , Himalaya Publication

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

ey S T arTE WA FTT IR e e @ weages |
wewe T T el T g1 Wemiti MR e B veaEd |
Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
(p) Limited

Advanced Organic Chemistry — Jerry March National Print ,0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, § Gilreath ,
McGraw Hill
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Scheme of Marks Distribution

Maximum Marks - 100

Theory -80
CCE-20
Paper wise marks distribution
S.No. Subject Paper Paper Name Maximum
Marks
1. Chemistry | Physical Chemistry 27
2. Chemistry I Inarganic Chemistry 27
3. Chemistry It QOrganic Chemistry 26
Section wise marks distribution
Maximum Marks — 27
5.No. Section Total Number of Question Marks
1 A Objective Questions 5X05=25
05 Questions of multiple choice
2. 8 Short Answer Questions 5X15=75
05 Questions with internal choice
(one question from each unit)
3. C Long Answer Questions 4X3.5=14
05 Questions with internal choice 1X3=03
{one question from each unit)
Maximum Marks - 26
S.No. Section Total Number of Question Marks
1. A Objective Questions 5X0.5=25
05 Questions of multiple choice
2. B Short Answer Questions 5X1.5=7.5
05 Questions with internal choice
{one question from each unit)
3. c .| Long Answer Questions 3X3 =08
05 Questions with internal choice 2X3.5 =07
nA | {one gquestion from each unit)
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Session /93 - 2019-2020

Class B.Se. I Year
. Chemistry
Subject AR e
Paper I
Physical Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

A. Mathematical Concepts: Logarithm relations, (rules and
types), use of log table and antilog table in calculations, curves
sketching, straight line and linear graphs, calculation of slopes,
Differentiation of functions like K,, €%, x", sin x, log x;
multiplication and division in differentiation, maxima and
minima, partial differentiation. Integration of some
useful/relevant functions; Factorials, Probability.
B. Gaseous States and Molecular Velocities: Critical
phenomenon : PV isotherms of ideal gases, Andrew’s
experiment, continuity of state, the isotherms of van der Waals
equations, relationship between critical constants and
van der Waals constants,
Root mean square, average and most probable velocities.
Qualitative discussion of the Maxwell’s distribution of 12
UNITI molecular velocities, collision numbers, mean free path and
collision diameter,
. TR SrETony — S el (TS 3 AW ae geR),
AYIUE Tl Tl WTETOE Wil & qUA § S, 9%
ARG, WS WG T W % @ e @ e K, e, X,
sin x, log X; O weM! &1 a®er, &l Berl & UAEE a0l AT
&1 Do, I T4 e, i aneed | 398 Swarh W@ Weg
) Gl BT UGS, PO (BEeINTed), M |

1. ik s ar aiids feEt - Hifw WRucait - aeafie i
$ PV THAME 9%, UgF & TN, G F1 G, avex dled
TGN & FHAN! T, VSR I RRiE U6 Hifaes Rl # wdg )
T W A, N A, e 3, avifde S & deeae R
&) TS [T, Feees e, Hed gad U, §Uees a |

(English)

Lecs.

A. Liquid State : Intermolecular forces, structure of Liquids 12
(a qualitative description) Liquid crystals: Difference between | Lecs.

Nt R L £4
N g-uudm?"‘"‘ W (ot Ans %ﬂ

e S ity Tl
Q\\QQ ( an @rh_mc.w&b{f) [?ﬁﬁw’)

UNITII | (English)




liquid crystal, solid and liquid. Classification, structure of
nematic and cholestric phases. Thermography and seven
segment cell.

B. Solid State: Definition of space lattice, Unit cell, Laws of
crystallography — (i) Law of constancy of interfacial angles (ii)
Law of rationality of indices (iii) Laws of symmetry,
symmetry elements in crystals. lonic solid structures, radius
ratio effect and coordination number, limitations of radius rule,
lattice defects. Bragg's Law, X-ray diffraction by
crystals,structure of NaCl, ZnS and CsCI.

==

3. aﬁ'alm—aiﬁw;ﬂwa a9 @ W (I f[ewv) 24
fheed : 74 fmes, aﬂ@ﬁ#maﬁaﬂm#ﬁ%mwmﬁw
YIaReaT &1 |eET, ISR o e @ver 9 |

7. 3 Faen — B39 Wi don 1 A9 B e R &
fT® (i) oicRBes Bt @ Rewar & fam (i) N e @ faga
(iit) wfAfe @1 | freea § wfaRy I, smafe o wvan, e
e, B U e AR Su TeRnTE dw| e aged @
wEl Ak T QW §7 6w, e 3 R ve Rl @
f4ad9, NaCl, ZnS 14§ CsCl. B T |

UNIT HI

(English)

Chemical Kinetics: Chemical kinetics and its scope, rate of a
reaction, factors influencing the rate of a reaction —
concentration, temperature, pressure, solvent, light and
catalyst. Dependence of rate on concentration, mathematical,
characteristics of simple chemical reactions-zero order, first
order, second and pseudo order, half - life and mean life.
Determination of the order of reaction, Differential method,
Integration method and half life method. Study of chemical
kinetics by polarimetry and spectrophotometery. Effect of
temperature on rate of reaction, Arrhenius equation, concept of
activation energy, simple collision theory, transition state
theory (equilibrium hypothesis).

=)

RE Sorld! : TaERS SoiTad] UG 39S SRIEH, AR o
R, dffFa ® & wIRY &9 T FRE-GEY, T, <76, Ao,
TR T4 SARd, INEN R g R ke, wa wEnhe
sfafparal & TR sfdev-TR B, yem i, fadia 9if, @
UEH B @Y FIF TG WA B, AR @ B @1 R
Japer fofd, waree 4% vd ol oy Fa [y | wwmfe somf
&1 s qon Weemerid) fiftat g sraas, wERe el
T W Y B YA, ARSI TP, AR Gt BT SR,
el Werey Rigia, G sreen figia (e oRieer)

12
Lecs.

UNIT IV

{English)

Radioactivity and Nuclear Chemistry: Natural and artificial
radioactivity, radioactive radiations, detection and measurment
of radioactive radiations, theory of radioactivity, Group
displacement law of soddy, radioactive disintegration, nuclear
reactions, nuclear fission and nuclear fusion, half life period,
isotopes, isobars and isomers, application of radiochemistry.

=)
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UNIT V

(English)

A. Chemical Equitibrium: Law of mass action, Equilibrium constant,
Lechatelier’s Principles . '

B. Colloidal Solutions: Classification, lyophilic and Iyophobic
colloids, properties: kinetic, optical and electrical, coagulation,
Hardy — Schulze rule, gold number, emulsions, gels and sols,
application of colloidals.
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3. THAME AR 9 SR R @ W, TR Rerte, deriferd
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As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /93 — 2019-2020

Class B.Sc. I Year
. Chemistry
Subject R e
Paper 11
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

A. Atomic Structure
Dual Nature of matter idea of de Broglic matter waves, Heisenberg
uncertainty principle, atomic orbitals, Schrodinger wave equation,
significance of Y and ¥, quantum numbers, radial and angular wave
functions and probability distribution curves, shapes of s, p, d
orbitals. Aufbau and Pauli exclusiton principles, Hund’s multiplictity
(English) | rule. Electronic configuration of the elements, effective nuclear
charge.
B. Periodic Properies
Atomic and ionic radii, ionization energy, electron affinity and
electronegativity-definition, methods of determination or
evaluation, trends in periodic table and applications in
UNIT1 predicting and explaining the chemical behavior. 12
&, WA FeE Lecs.
Rl @ AR vEh, Wi TR F afodw, Sl wey,
AR &1 Rigia, SRR ok wlleew, ¥ con ¥ @1 ARG e,
Jifded Fv—FeH T TREm faavoe wAmEy siffdedl @1 o,
FEIUCH WY, gUS b1 e agadl & 1w, & geeed e
) P T g @1 R agséafmtrwrﬂaﬁfﬂwﬁw
g, Jifdedl w@ SveEl A TORE F R B AW, ad #
- Selae M [T, UrSel! & FUasH [ |
T et o
adl @ e A omefda, WA B, et Ben e et A
R 9, olag TR, Jelde SR W Y9 I dl R,
g e FeomeRaan |
Chemical Bonding-Part I
(A) Covalent Bond-Valence bond theory and its limitations,
directional characteristics of covalent bond, various types of 12
hybridization and shapes of simple inorganic molecules and | Lecs.
ions, Valence shell electron pair repulsion (VSEPR)) theory to
NHs, H30, SF4, CIF;, and H,O, MO theory, homonuclear and

,G:ﬁi ?5
Rcﬁﬁg{zﬁwﬂ‘«( AY /iwmckmnuq) (DR, IX. ToMoIAlh

AooS
",

UNIT 11 | (English)
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heteronuclear (CO and NO)4 diatomic molecules, multicenter
bonding in electron deficient molecules, bond strength and
bond energy.

¥, IS AR

faemart, wEww @ UER, WA JFAE Ul v I B AR,
Wt B geided I Hald NHa, H30, SFy, CIFs, and H30,
MO fhgia il @ fAw afveg eol i (CO goar NO)
G Bolagld, 3R < WA § 98 S §e, 94 amel wd a
Sull, FEEAN® 89 P Yiowd AafE o7

UNIT 111

(English)

1. Chemical Bonding — Part II

(B) Ionic Solids-Ionic structures, radins ratio effect and
coordination mumber, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and Born-
Haber cycle, solvation energy and solubility of ionic solids,
polarizing power and polarisability of ions. Fajan’s rule.
Metallc bond-free electron, valence bond and band
theories.

(C) Weak Interactions-Hydrogen bonding, van der Waals
forces

2. Chemisiry of Noble Gases

Chemical properties of the noble gases, chemistry of xenon,
structure and bonding in xenon compounds.

1. IS e — (B C)

WIS G Fp AHNE SRE e, STae g, o,
W Fl, ﬁ%ﬁﬂﬁh@@zﬁﬁﬁwﬁ&ﬁﬁhﬁwaﬁﬁﬁ?ﬂﬁ
NS SR B Rermr W@ RAmeT o, v awan, el @
gauie U4 BT @ W, aifae s, Wae gome faga Al
T g died, Faved T Aiew, 98 died | gdd amieg
fbarg, eggior 41, EggioN ARel @ TR, BEeeH TR & g,
TSR e T |

2. SR ¥l 1 TERA

ST A 31 v, S AN @ dife, WEE 3 v A

12

Lecs.

UNIT IV

(English)

1. S-Block Elements

Comparative study Li and Mg, diagonal relationships, salient
teatures of hydrides, solvation and complexation tendencies
including their function in biosystems an introduction to alkyls
and aryls.

2. p-Block Elements Part-1

Comparative study B and Al (including diagonal relationship}
of groups 13-17 elements, compounds like hydrides, oxides,
oxyacids and halides of groups 13-16.
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Byd Al [OIN® AT T4 9l WY, WE 13-17 Tl @
Al ¥ TiggEs, ARIGS, TE 13-16 3 I 3% 1@ 3RsY |
p-Block Elements Part —I
Hydrides of boron-diborane and higher boranes, borazine,
(English) | boroydrides,. Fullerenes, fluorocarbons, silicates  (structural
principle), tetrassulphur tetranitride, basic properties of halogens,
UNIT V interhalogens and Polyhalides. 12
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Class B.Sc. I Year
. Chemistry
Snhject T TS
Paper 11X
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Periods
English | Structure and Bonding 12
Hybridization, bond lengths and bond angles, bond Lecs
energy, localized and delocalized chemical
bond.Aromaticity, Antiaromaticity,resonance,
hyperconjugation, inductive , electromeric, mesomeric
and steric effect. :
Mechanism of Organic Reactions
homolytic and heterolytic bond fission. Types of
reagents- electrophiles and nucleophiles . Types of
organic reaction, energy consideration.
Reactive intermediates (carbocations, carbanions, free
radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
Unit I intermediate products) isotope effects, kinetic and
stereochemical studies.)
fe= AT U9 A=A
HHNOT  TE oS, SIERE] DIV, JTERET Holl, g
EMEAE  E AUl RAIA RINE JiE,
TG, Soldg ARG, HAMRE W9 & B&ifeq g9 e
Tt afafearsl @1 femfafy
FHfe JffETed @ R, e sfafEoet § s
faar, sffEaria - FEBeEE, FEiHTE, g5
B, BEANE TAT ATgeE, AfAfdEmel 1 Aty
fruor & faftrn, WP wwadl, e w@ Bfaw
RIS I |
English | Alkanes and cycloalkanes 12 Lecs
Unit 1l IUPAC nomenclature of branched and unbranched
alkanes, classification of alkanes. Isomerism in alkanes,
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methods of formation (with special reference to Wurtz
reaction, Kolbe reaction,Corey- House reaction and
decarboxylation of carboxylic acids), physical properties
and chemical reactions of alkanes, conformation of
alkanes, Mechanism of free radical halogenation of
alkanes, Cycloalkanes-nomenclature, methods of
formation, chemical reaction, Baeyer strain theory and its
limitation, Theory of strainless rings. The case of
cyclopropane ring: Banana bonds, conformation of
cycloalkanes.

FEYNTH TGO — M@ T wr@iae Yoo,
U ol dIHv], Topd § HAEASHT, g9 @) e
o Il dred o, wR wew  sffEn,
BTGB AT BT ABTaIRTABRT, Tobar & Wi
Td YRS [URE, Uehdl 4 WHOU, QodAr § Haw
TA® BAOHTEYOT B fearfafe,

WAEFAGeh  AMeRY, g9 @ At Iamtw
Ffefgar, sk & TIa Rygla vd Sgar dm
aeRfed 9ol o1 fugia, agaemuT 7 SeIEN:
BT TEH, GaalTeb Al § GHYoT |

Unit II1

English

Alkenes, Cycloalkenes, Dienes

Nomenclature of alkenes, methods of formation-
Mechanism  of dehydration of alcohols and
dehydrohalgenation of alkyl halides, regioselectivity in
alcohol dehydration. The Saytzeff rule. Hofmann
elimination, physical properties and relative stabilities of
alkenes.

Chemical reactions of alkenes-mechanism involved in
hydrogenation, electrophillic and free radical addition,
Markownikoff’s rule, hydroboration-oxidation,
oxymetcuration reduction. Epoxidation, ozonolysis.
Polymerization of alkenes. Substitution at the allylic and
vinylic positions. Industrial application of ethylene and
propene.  Methods of formation, conformation and
chemical reactions of cycloalknes. Nomenclature and
classification of dienes : isolated, conjugated and
cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical reaction
—1, 2 and 1, 4 addition, Diels- Alder reaction

12 Lecs

Tehi9 @1 AFGRI, 99 Bl [T — Yoplglal &
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English

Unit IV

Alkynes and Alkyl Halides

Nomenclature, structure and bonding in alkynes. Methods
of formation. Chemical reactions, acidity of alkynes.
Mechanism of elctrophillic and nucleophillic addition
reaction, hydroboration oxidation, metal-ammonia
reduction, oxidation and polymerization

Nomenclature and classification of alkyl halides, methods
of formation; chemical reactions. Mechanisms of
nucleophllltc substitution reaction of alkyl halides, S\’
and S\’ reaction with energy profile diagrams,
Elimination reaction Polyhalogen compounds: methods
of preparation and properties of Chloroform and carbon
tetrach]oride

YepTe Qd Thodpel tellzgs
TR PT_ THGRO, WO U g | Qaarge) @

ufevenos @ feafafy Sy' @er SN sffEar et
IR Wftd den fAdvw  afdfearg ol
ANE-FARIBH Tl B ERINGS T @) ARy
g T |

12 lLecs

English

Unit V

Stereochemistry of Organic compounds

Concept of isomerism, types of isomerism. Optical
isomerism elements of symmetry, molecular chirality,
enantionmers, stereogenic  centre, optical activity,
propertics of enantiomers, chiral and achiral molecules
with two stereogenic centres, diastereomers, threo and
erythro diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and racemization.
Relative and absolute configuration, sequence rule, D &
L and R & S systems of nomenclature, Geometrical
isometism- determination of configuration of geometric
isomers. E & Z system of nomenclature, geometric
ismeriesm in oximes and alicyclic compounds.

PIITIh IITeh! &l Aeq Tar
FAGUAET ®I IGURN, THEgad] & YR, YBIID
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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 Madhya Pradesh
(Academic Session 2019-2020)

Class - B.Sc. I Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time :4 Hours
Physical Chemistry
(A)Any one experiment 6 Marks
) Determination of melting point

(i) Determination of boiling point
(iii)  Weighing and preparation of solution
(B) Any one experiment 6 Marks

(i) Determination of surface tension/percentage composition of given liquid mixture
using surface tension method.

(i) Determination of viscosity/ percentage composition of given liquid mixture using
viscosity method.

(iii)  Determination of Strength of HCI with NaOH with help of volumetric titration.

Inorganic Chemistry 8+4 Marks

() Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions
(ii) Separation of cations by paper chromatography

Organiec Chemistry (Any two) 12 Marks

(i) Crystallization

(i)  Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva — voce 6 Marks

Record opdr 8 Marks
05T I ST G\
'z o . ' |
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Session /w7 - 2020-2021

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 Helmbheltz 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.
Enthalpy of neutralization.

3, FOIIAB: FHITIAD BT ol JFIRVI, w2 [0, IS o
fad fram fom & smwem, g & s som, e &
SHMIH! YT gogndt @ srqueeT: wEid—sraRn Bad @ w9 &
Werdl T&P UG TAY 3/ Bod & &9 #, 4ifde gRads ¥ qogih
oRate, FetREy s woei Swmas 9 ok W yaidar @t
A 3 w7 A aredt A i wRedd W A @ e @
=) | vt S & qdfw fn, Tie S FoF s
e B auRen, M@ don eeieed Be, sl Bem (G)a
(H) 2RI e, BeM Sie Akl & &7 8, (A) @0 (G)
FHMIAS TR AR & Wi B deid & w9 4 g gRade @
o § $T% A TRl TR |

T T A g S, G aeas @ wiedl, 8 @1
S Hepel 1 2 T 399 s, SriFeRer ) oeendt |
(English) | Phase equilibrium: Statement and the meaning of terms: 12 A /

Lecs.
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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, COz 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 (CuSQ4-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
cthanol water system.
Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water  system.Immiscible Liquids, steam
distillation, Nernst distribution law: thermodynamic
derivation, applications.
VAR W : HoF U9 R Oel @7 o, wiewen, oo il wdaa
o Fife, frea yrawen fam & SwIMfde @, (@ 9e® da—ad
9, CO2 8 HUR 7, 3l U aF—0I9-33 W, WX o FHitad
- fwy-defmy o7, G—ar 73, €9 @ v |
o faer : o wetren Teid 9l e T & (Zn-Mg)
) e R srgefrm TeEe 9GS e @ (NaCl-H20)
79 (CuSO4-H,0) TF 7 M- 9% |

%977 A : amed 39 fasw, Wew wWoed @ (g, sy G,
fReR Ferien 5T © HCI-H,O T o sfehied—aa |
iR i 54 : PHE-—vo, gERle te-ua @ felfed-wa
a5, fsriia 3 4m oFEd, T @ o fram o asmRe
T, S|
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 HI Electrodes reactions, Nernst equation, derivation of celt EMF 12
and single electrode potential, standard hydrogen electrode, | Le€cs.
reference  electrodes,  standard  electrode  potential,
electrochemical series and its significance.

YA
i AR, ergeil vd fogm ommes et § @, ffte v
oA Aead], qedie! Aaadl 1 AU, Sadal & ad T PE,
@) | ol & e v PeewE s @ foem smee o
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yael faga saey @1 Rigia, DHO Righ W oieRy, afrweies,
} fied wd R @ Ol g swer FeiRv ) goege affan
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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 cells, 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,
UNIT IV polarography, amperometry, ions selective electrodes and their 12
uses. . ' Lecs.
faem TR -0

SHI FERel @ AR : AW-uTy I, Og-org 9RH, 9
Ffaer T, FOTIE TG XS oS |

Wl e, AP vl 81 IRneE @ 59 WY e, W 9 @
=) | fwendt sgam, pH U pK &1 oRTY, BER, e sgem W
B SolTsrel & WA §RTpH &1 fAuiRor

OV g9 (a1 &1 G, dveved aa TN | dani @ o
IS |

Foagle W AR, oY RMAMRY, 9R-T9E, Dok,
THIRME), 3R 9Uicie Seideis U9 996 S9dIT |

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
UNIT V of catalysis, application of catalysts, miscellancous examples. 12
3, U2 TR : SR, SfONNY U4 S@veel, SN @ §eR | Lecs.
or% el WA @ gdl 1 AR Bvsfom den owaR
(=) AL TR W4, U &9 U6 U &89 o e |

4. JORM ISRG AffETisll & aficerm, SaR @1 e, IARE 3

(English)

(English)
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Class B.Sc. Il Year
. Chemistry
Subject @R W
Paper II
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

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

(English) 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
mm BT A B e BT TG Lecs.
- & Il @l fAfrean, vem wHE AN % Tl & W w6

ffad) | f3eif el O Prige diTTgs 7 wewme Ud Waw dife,
STFTBRYT v B Wi, WEATS W& U6 WA @1 SaTERT
Hied o |
Chemistry of Elements of Second and Third Transition.
Series.

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

UNIT I 12
Tedia < it W A S e 1 YA Lecs.
A T UG g9 A e, sfRiaRer s, gREey o T
(=) ﬁﬁr{wm—«rﬁs —3 T § o O BT e |
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 12
UNIT III | (English) | compounds, valence bond theory of transition metal Lecs
complexes. '
B. Oxidation and Reduction
Use of redox potential data : analysis of redox cycle, redox
stability in water : Frost latimer and Pourbaix diagrams.
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Principles involved in the extraction of elements.

3. Iu-agude Afe
WWWWWWWWMW
Tl SRV, Blele, o el & "meww, daw af@
ST, HEHU 413 Wehell @ G s Rigid |

f=4) 7. Siedieor § auEgH

Wi g e &1yl uF 1 Rww wd § Wi
eI, AR vd dview ang, ael @ Pl § A an
arel Rigia |
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. L12
ecs.
f —lie ol @ G
@) |oeRe W wEdhags, soee b, aafie Brea, dew fw

YR, SRR ST, JEP A WA T IIES G |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.

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

UNIT V liquid NH3 and liquid 50,. 12

3, I W4 aND Lecs.
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Class

B.Se¢. H

Subject

Chemistry

W ARA

Paper

11X

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 shifis. 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.

AP WIEH IV Wagd

(V) s SEEfdE -
e & fram ((fow o el faom ) aoifde sreeRan wodeeR
W F TR @ fAee) | g €EA B YeR | GgEe
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|
IR WG — fed FUH , g6 B (RW , RO, arawe
ds o) ferm @ digar savaw Wegr &1 oAee |, iie &9 ARE
(bucrs WEl @ B ARG RN @ Wd FEAE A B
YR Fagl B e |

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 wvicinal glycols, oxidative
cleavagefPb{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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12
Lectures

Unit ITT

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,
LiAlH4 and NaBH, 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.

12
Lectures

¥ - THEiftEa® O

FllgEn, e W gfaemd w1 yE | Rl e @
IMWfFAT, g — RS- SeliRe AfMfEw | o FinEs | T w
ViIgE & e | wEifdafos ot @ oveme | Reetaaie &)
fEmfafy | 2en vt o1 fovem v womfYe afifEan | eEeEd e
iferd | eReR® vd R opd | sFigqa AFTeEidNeE AR @1
fovea vd somatE aftfdan | sEeRifRie o - R @ i
Ud 919 U fleliaxer afiede! o wiE |

L

SR &1 TR Gd freRw i faftr | Wi o, Yemafie siftfeany
, [dEe vd wenadiew | diwey fafy |

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
Lectures
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amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.
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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 2020-2021)

Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radicals 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.
(iti)  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 HC1 with NaOH using potentiometer.
Organic Chemistry (Any two) 12 Marks

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

(i) 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 M% ky—"“" 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.
o= e fammT, w9, WA

AT, FE Tt @ TeuEd @ Rl 4 SeRM Aol gRT SRR o 9. § TR BT

Fpifia gemt B

Recommended books

12,
13.
14.

15.
16,
17.

19,
. Organic Chemistry, Mac Murrey ,Pearson Education
21.
22,
23.
24,
25,

26.
27.
28.
29,

30.

Thysical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
MeGraw Hills

The Elements of physicat Chemistry , PW Atkins , Oxford Liniversity
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

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

Organic Chemistry, Morrison and Boyd, Prentice Hall,

QOrganic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon John Wiley

Organic Chemistry, Vol.I ILIIL 8.M.Mukherji, S.P.Singh and R.P.
Kapoor

. Organic Chemistry, F A Carey McGraw Hills Inc.
. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kasover, MacMillan

Vogel’s Qualitative and Quanlitative Analysis . Vol LILII{ ELBS
Advanced Organic Chemistry , L. Finar ,ELBS

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

Anplytical Chemistry, R. M. Verma , CBS Publication

Analvtical Chemistry , Skoog and west Wiley International

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

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Age International Publishers
Molecutar Spectroscopy , Sukumar , MJP Publishers .

[norganic Chemistry — I D L.ee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

norganic Chemistry — Huheey , Harper Collins Pub.USA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Svnthesis and Characterization of Some Nevel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication

weavee ) g aeed Ao g yeifie wwrRE ReE A aeaeEs |
wegey EF tier yEEd T BT wEiE WS T $) gafes |
Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print .0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, 8 Gilreath ,
McGraw Hill
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Department of Higher Education, Govt. of ML.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

T A

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.0O.”s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, c*, &, =* orbitals and their characters. Hybrid orbitals-
sp,spz,sp3; calculation of coefficients of A.Q.’s used in these
hybrid orbitals.

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

P BR, 45

P e

-

3. YR¥F F<A T - asfbmﬁrﬁrﬁm Tl BT TR e,
yeHTel dgd WM, 3l ) SETEIRA, IR BT ST T Aisad
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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
length, 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.

W (W)

Reg - foga gee ffivg, Wwga & Rém, i Tegmmd &
IR TV, 99 AER Afeed @ U, Waerl 31 B,
T W, ffRAvEE oY), g% PE & wui Wi, an-RRufofed
ARWa-diceorie fav, amey o @1 FuRe, 3Re e @
o feaRe, wRene w9 |

P WIEH, AU Wagq © TG ARG BT B FHell VR, w0
AGRT Slie § UG W |

TagA R @ TR @ wwentia &1 99, = e el
Bl HR AGfel B AN |

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 6.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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o T WEEH: gadaa 31 IRGe, [GUREvE S & forg fagg
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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 I and I reactions .

YHTIER -

YPE-ERE & W Muu-3w fam-ter-amgads [,
Saifvrd sgemil # @M aeh R fra-fRel &1 sefe g
SArS R, Sfodii &1 e fdeRw, wRaii, s
fora—faft (sroroReds, smrfara @), @oen S, TERTE
AR, FHoll ARy fra-fofR. (fRa STRv) FEME AR
Bl wr s Afafbang, FiRer 1 e 11 s |

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.

e T T ) W

gAY gav— (T wlieww), faga & 4 fayda
srfa=gTe, fyda anpl, 9RT fagg amgyl, smee fafy den am fofer
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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 /%3 - 2021-2022

Ciass

B.Sc, ITI Year

Subject

Chemistry

RA W

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,

&)

1. TR T § A—4RD

UREAHS, FOR U6 qg -8R gifidew, GvEd #1 HSAB .
IR, POR-T5, A4 RHETT & ST, W, Jrei— Gl
Y BONT U4 g, deRal T8 4gal & dgive omR, 9y gl
n e fegid, g Fomedar AR FoR Ud 9301 HSAB .
HROT ! WA T4 Tt 9E |

2. Ricfiel= 9§ Brepre
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BRETH : BRBAIZE® FaREs g @1 R, 7o Pt
(NPCI,)3 3 TTGT, SUINT T3 0l yee |

12
Lecs.

UNIT

(English)

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations 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.

Gy

1. W By wga 7 g forme
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(English)

UNIT 111

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 per values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

)

o oy W & gaen I

URETop, TRER WAER & YGR, JEhid FUfRar 31w @ R,
RO ST, LsWusamueﬁW#ngﬁumqﬁﬁ
FAF AMCH, 3 UR] @Al @ (AU gRS eyl Sfeel sfes
SYAIRTET GG Sparene U |

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
diagram-Uses in octahedral and tetrahedral complexes having d'
to d” states; Electronic spectrum of [Ti{H>0)6]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

12
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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 biclogical processes,
Biological function of the bio-elements, Availability of bic-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 biclogical systems and their role in lon transport across
the membranes.( molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.

12
Lecs.
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Department of Higher Education, Govt. of M.P.
B.Se¢. Undergraduate Annual System Syllabu
As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /H9 — 2021—2022

Class B.Sc. 111
. Chemistry
Subject TR e
Paper 111
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

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

Wi — 12 Lecs
Ao grahla Waefien
Wi gRaA TR (IHNMR) Sragiae, e ufweror
g foufReror, wwmafie fRemus g enfdae  HvgAm,
=7E 1 fam-foA v vd g Rerfe, Raa &1 89, e
R Fafe AP $ PMR Wl & @RAL  SH—-3A™A
FIGIESS TIHTA, v feesEe 1,1.2-T8 FHQS,
guTgeldlce, efcdd Td VRIREE | UV, IR v§ PMR
VRS d6e F ST &d gl W dEme Jil
& Eer &7 Serivor |

(A) Organo-Metallic compounds:-

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

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
UNIT 1I | (English) | reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics. 12lecs
Thiol, thio-ether, sulphonic acid, sulphonamide and

% sulphaguanidine-methods _of preparations and chemicqi,]/_}[

= .
S0 [N oV e bﬁ. o 5 o
7 ) v, %C}%”“ %‘} | Mﬂ"gﬁ‘b‘ (%‘Y oy A PH v)




e

reactions.

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

=13 11

(@) e—ae NDF —

FEIHRIE dffee: ad sifede— fovgq, dvaar og
Jarafae afafpant |

wrdfore Afie—fRes g warate afafead |
PraSgs Afie—favaT vg e ffean |

(@) Traepy Nfre—

B, TS 6T, UTOTE, ATARSN, GoBIad R,
TEhEMEE U4 9l Wi-ed & foved & fafedt ud
e st |

FANTSS, THa, AZ, oxferd ?FF'STFI 4] u@f?ﬁﬁ sCRdl

UNIT 111

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,

s 111

(@) FrEETERe—

TfBRor Uq ATHERY, HHARIPNES, FEmE ke @& e
fafly, @I TuT WwaehE HT IITEUER, Yesrl sl
IRIETT T IeRIEv A-dPgel &1 s, et @ e
gufafert f3faw w9, @ & B H FOR,
THEHNES AANERIES & dod & ABR P [IRU, D(H)
DN P TAA AL, trﬁa—cﬁgam‘gﬂ-—raﬁﬁo—mﬁf@:
AT TG S Il VAN B EYE], SIsABNEsS (AeeN,
P @ oge) [ dieNevgs (Wl ud degar) @l
TR Aead (Heae iR gean) |
@)wﬂaqﬁmﬂa

HiGfe 8, IdfGe Sga & @ Ug 3 99,
WWWWW?@IWWW

12 Lecs
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3uATSTp, Ufehel T WRa depie |

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 | 12 Lecs
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide, Double helix structure of
DNA,

o IV =) | i o, Uergs, WEN U fded -

WHT 3pt @1 avffexy, wea od ffae e, ane—aRey
qER, gafevd g, vd 9T@ w01 Hoo.a—0H 1 eand &
AR @ ofifm | YRS W@ weE @ wwe gd | e
g fazawy], teRs &1 9o Se— avucH, fRRufafed
UCTES YT, S WAl URTSS HEemuLWE fagfaor |
fdelr JrI—-URTATHEG eI, JYfoddd vl @1 HeHeH,
TFEfeaEgS T UEsgidadicgs, DNA &1 fgasfer
AT |

Unit V English | A- Sytnthetic dyes: 12 Lecs
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

wﬁv (ﬁqﬁ) (ﬂ)wﬁﬁaw— 12 Lecs
T U4 WUCAEATRNG JGIR), TR T e — HE AR,
I Y, Womge AN, fheed amde, PHeRifoR,  weiRd,
Yo UF SR W TERfE SRITS U9 Hyev |

(@) Yomfae affrg-

AR T4 SETEN0, geae gead o e, fagd i afifsag
T TG AMfha, (22 U6 4.2) 19 Remgiis fee (1333 0@

%’% o 15) FMO gfiewim e
/ AL G
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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¢. I 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 (I1) sulphate monohydrate

¢. Hexamminenickel (II) 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

(i 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

Organie Chemistry 12 Marks

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

2. Preparation
(1) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone

Viva — voce o4 % ! 6Marks
Record vy O P 2f —— . 8 Marks
A7 e S\
. PN vl LA

O

" @Q}é/~ 57
w om bt (yr gy e £
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SN FAT Hoel GRT IJTUHT T AF. B ASAIA §RT AFAET
(Dafore ¥F 2021—2022)

Lol - Ao o
fawg - T U
YR - TR T
Aftwad 3T : 50 9T 4 HS
APHEE THT 12 3@

1. IRIW BT INTA FeBe & U A, PR B FYE JAWET & &9 §
2. <ge Affre At

3. ORI FRIGHE (V)

g TTUHN BN (1) Gebe AEEsC

| goaEE ad (1) 9aRSsS
3. e 99 o faewe, RAff= TET 3 99T 9@ o T i
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A A 12 &

1. fhage / sege iR @1 BEsaE A0 SARY ¥ 5o vued fhar 3 faftre
e S PR B AIUHE WA AT

2. SR @ faRer UIie 9a Td FET STEARISS OF & [AQ @RS H_AT |

3. wifed fafery

4. pH fadra argaTam, aerdar g srgamas

BEWE TG : 12 &
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
Tog e fasmr, vy o

Aved. T FRl @ e & R 3N SR Ao g SRR T WY, @ WS R

i get 3

Recommended books 1.

“ok

ol el

10,

12,
13.
14.

15.
16.
17.

19.
20,
21,
22,
23.
24.
25.
26.
27
28.
29.

30.

Physical Chemistry —P'uri , Sharma and Pathania — Vikas publicaticens,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw 1ills

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

Physical Chemistry — R A Alberty , Willey Lastern Limited

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

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon ,John Wiley

Organic Chemistry, Vol.T,ILII, 5.M.Mukherji, S.P.Singh and R.P.
Kapoor :

Organic Chemistry, F A Carcy McGraw Hills Inc.

. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kosover, MacMillan

Vogel’s Qualitative and Quantitative Analysis , Vol LILII ,ELBS
Advunced Organic Chemistry , LL, Finar ,[ELBS

Buasic concepls of Analytical Chemistry, $.M. Khopker,New Age
International Publishers

Analvticai Chemistry, R. M. Verma , CBS Publicalion

Analytical Chemistry , Skoog and west Wiley International

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

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Agc International Publishers

Molecular Spectroscopy , Sukumar , MIP Publishers .

Organic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry — J D Lee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — lluheey , Harper Colling Pub.UUSA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva, Pioncer Publicalion

aagey ) v yded duTe g YeTeE A e @ 9EagR s |
wmayey 8 T eraredl HiaTe g U yRiife e @ argaEs |
Speetroscopy of Organic Compound - P.S.Kalsi . New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print O Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, $ 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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Scheme of Marks Distribution

Maximum Marks - 100
Theory -85

CCE-15
Paper wise marks distribution

S.No. Subject Paper l Paper Name Maximum
Marks i
1. Chemistry I Physical Chemistry 29 ‘“
2. Chemistry il Inorganic Chemistry 28 '
3. Chemistry lil Organic Chemistry 28
Section wise marks distribution
Maximum Marks — 29
S.No. Section Total Number of Question Marks
1. A Objective Questions 5X0.5=2.5 _
| 05 Questions of multiple choice o 1
2. B . Short Answer Questions 5X1.5=7.5
05 Questions with internal choice 5
{one question from each unit) \
3. C Long Answer Questions 4X4 =16 l
05 Questions with internal choice 1X3=03 |
| {one question from each unit) 1
Maximum Marks — 28 )
S.No. Section Total Number of Question Marks -
1. A Objective Questions 5X0.5=2.5
05 Questions of multiple choice
2. B Short Answer Questions 5X1.5=75
' 05 Questions with internal choice |
| (one question from each unit) B
3 C Long Answer Questions L 3%4 =12 L
05 Questions with internal choice 2X3 =06 -
' {one question from each unit) 1 }
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Department of Higher Education, Govt. of M.P.
B.Sc. Under Graduate Annual Syllabus O
As recommended by Central Board of Studies and approved by the Governor of M.P. &

g ferenm R, A oA
oy, woe waRlt @ fog afte dremrd
ST Ta Ted g1 SRR W Y. B ISguTel g1 FgAE

Session /€9 — 201718

[ Class 'B.Sc. | Year
N Chemistry
&lb]ed T T ]
' Paper 11 )
Inorganic Chemistry
Max. Marks (28 + CCE 05) = 33

Unit i ) Syllabus | Periods '
‘ | A. Atomic Structure W
Dual Nature of matter idea of de Broglic matter waves, Heisenberg |
uncertainty principle, atomic orbitals, Schrodinger wave equation,
significance of Y and ¥, quantum numbers, radial and angular wave
‘ functions and probability distribution curves, shapes of s, p, d
orbitals. Aufbau and Pauli exclusiton principles, Hund’'s muitiplictity |
(English) rule. Electronic configuration of the elements, effective nuclear |
charge, \

B. Periodic Properics !
Atomic and ionic radii, ionization energy. electron affinity and
electronegativity-definition, methods of determination or 1
evaluation. trends in periodic table and applications in |
k l predicting and explaining the chemical behavior. |
UNITIL | 31, IRHTY] EYEAT |
| e @ e Fet, e R @ e, S-dite e |
\W{WW,WWW,%HWWW
S e, oifice avn-Gom Tl Sirgwdr  faeRerw
siferpem agera B Frad, [0 goregiE YRy @1 @aroeH |
(=) m&ﬁmﬁaﬁwa‘gsﬁr@ﬁﬂmsﬁwmw\
| wrem aifies Td ST ¥ gemEr B o B frow, qel
! 1 soaeife =, TS &1 udur FOE | |
g, el o
qedt @ Uil ¥ omafar, e B, smafe B, srE |
o T ST v, RN G, SO A S P ;
| | | STer aTet @R, (AP TS| - o
F | " Chemical Bonding-Part [ |
L | (A) Covalent Bond-Valence bond theory and its limitations. \

Lacva.

| directional characteristics of covalent bond. various types of | 1L
| hybridization and shapes of simple inorganic molecules and | Lecs. |
ions. Valence shell electron pair repulsion (VSEPR)) theory to "
NH;, H;0, SF4, CIF3, and H>0, MO theory. homonuclear and i

| UNITII | (English)




i bonding in electron deficient molecules, bond strength and

‘ heteronuclear (CO and NO), diatomic molecules., multicenter ‘
bond energy. ‘

TE wieE @ Giwed @ Rigd, Wewdee s a1 e
HaoredT @ g g Rigid NHy, H3O, SFa. CIF3, and HyO. |
MO figh e @ R Tfier avpl § e ge
W%Wﬁﬁmm,mmﬁwwmﬁ,
TRETG 9 BT IR IEE 0

5

UNIT II1 °

(English)

1. Chemical Bonding — Part 11
(B) Ionic Solids-lonic structures, radius ratio cffect and |
coordination mumber, limitation of radius ratio rule, |
lattice defects, semiconductors, lattice energy and Born-.
Haber cycle, solvation energy and solubility of ionic solids, |
polarizing power and polarisability of ions. Fajan’s rule. !
Metallc bond-free electron, valence bond and band |
theories.

(C) Weak Interactions-Hydrogen bonding, van der waals
forces

2. Chemistry of Noble Gases :
Chemical properties of the noble gases, chemistry of xenon, i
structure and bonding in xenon compounds.

), At JERE - (BT C) .
ST S, TR NS B HT @ S dun dF-Fe 9@ |
sl ol @ Read ud Reres Sul gav s o @) |
@W@W@‘ﬁmaﬁmw,wﬁvﬁ’mﬁ?@ﬂm
IR dled 9 |

12

.ecs.

|

UNIT IV

(English)

1. S-Block Elements

Comparative study Li and Mg. diagonal relationships, salient |
features of hydrides. solvation and complexation tendencies |
including their function in biosystems an introduction to alkyls .
and aryls. ;
2. p-Block Elements Part-1

Comparative study Be and Al (including diagonal relationship) |

2. S Tt o <R R
1

~oxvacids and halides of groups 13-16.
1

=)

. s—wid @ ad | |
‘W1$m:ma@ﬁ,mwﬁwawmqﬁaﬁﬂ,~
s T AR G A, At 1 I AR, T
g drfrE # et ey o T A aR agel & FE @ 2 3

12

| of groups 13-17 elements. compounds like hydrides. oxides. ! Lecs.
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T, TG T § G d HE, AR
iaﬁ?ﬁrﬁaayqﬁaﬁﬁmﬂwmm,éﬁ%wamﬁﬁwﬁ
Rrgpoh @, WE 1 T W 2 B a) A | 1
1, p—avs & dcd, A1 i
Wmeﬁa&ﬁwwm,aﬂﬁw@ﬁw@ﬁwﬂ
ﬂﬁmﬁﬁgﬁﬁﬂwaw;ﬁﬁw,aﬁﬁaw%mﬁ%wﬁmﬁ\

| }Wqﬁaﬁ,wﬁ%@ﬁwawm,mﬁwmw,]

i !wﬁwaﬁmms@wwﬁmwwgzﬁaﬁtmﬁm\

\ lqﬁaw,ﬂa%ﬁﬂqgﬁaﬁmﬁqﬁam |

\
u
p-Block Elements Part -l !

Hydrides of boron-diborane and higher boranes, borazine,*
boroydrides,.  Fullerenes, fluorocarbons, silicates  {structural
principle), tetrassulphur tetranitride, basic properties of halogens, \
interhalogens and Polyhalides.

(English)
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&

F Unit

(English)

UNIT 1

A. Mathematical Concepts: Logarithm relations, (rules and l‘
types). usc of log table and antilog table in calculations. curves |
sketching. straight line and linear graphs. calculation of slopes.
Differentiation of functions like K, €. x". sin x. log x;
multiplication and division in differentiation, maxima and
minima, partial  differentiation. Integration of some

useful/relevant functions; Factorials, Probability.

B. Gaseous States and Molecular Velocities: Critical
phenomenon : PV isotherms of ideal gases. Andrew’s
experiment, continuity of state, the isotherms of van der Waals
equations, relationship  between critical constants and
van der Waals constants,

Root mean square, average and most probable velocities.
Qualitative discussion of the Maxwell’s distribution of
" molecular velocities. collision numbers. mean free path and |
collision diameter.

(fe=a)

HWW),WWHWWWW‘
Wﬁmﬂ,waﬁm,wmam%@ﬂww1
zre &1 o K, et X ‘gg U GIE T S Bl @
AT, B el BT TUTHhe Gl W &1 JdH, ST
qﬁﬁmﬁq,sﬂﬁwml@ﬁmwmmw
THIe, AT (WaeiRucy), Wi

q. AT o qun A TRat — wmifoe RS -
e el @ PV |AAdR 98, YRgol Bl AN, SR 6T
@, aveR aTed  WHIGNUT & HCTd wh, droex dre |
Rerid vd Hifad Remid d 6 | '
afea m@ A7, ehe AW, WG AT mﬁmwzs\
Nerrder foaReT &) TENeTe fade SHeed W, e A
| g, FgECH A9 | i

| |

G ¥

)

AT o
o ST

a1 TR/ STAERVIN — S Hee (GO ® ﬁw_ﬁ Lees

Class | B.Sc.I Year _:
. Chemistry
Subject U AR
] Paper |
Physical Chemistry
| Max. Marks 29 + CCE (05)

Syllabus ﬁl Periods |

| Syl



(’f )
r ( A. Liquid State : Intermolecular forces, structure of [Liquids l JT
’ - (a qualitative description) Liquid crystals: Difference between |

N | liquid crystal. solid and liquid. Classification. structure of .

‘\ | nematic and cholestric  phases. Thermography and seven !

segment cell. |

(English) | B. Solid State: Definition of space lattice, Unit cell, Laws of

crystallography - (1) Law of constancy of interfacial angles (ii)

Law of rationality of indices (i) Laws of symmetry,

symmetry elements in crystals. lonic solid structures, radius

1 ratio effect and coordination number, limitations of radius rule.

- | lattice defects. L
UNIT F Fa Zg aReN — MeRIe §d, &l @ WA (oo | Lecs.

ﬁaw)atrﬁmea:aa%ﬁﬂmqﬁmﬁw,aﬂﬁw.

ﬁﬁ%@aﬁ%ﬁﬁmm@eﬁaﬁﬁm,mﬁmﬁaﬂ?wl

HuSy A | ;

l(ﬁﬁﬁ) a.mm—%ﬂmﬁmmﬁaaﬁ@w!\

\ Waﬂ?mmmiﬁwwﬁaﬁwﬁzﬁaﬁﬂ
Wi A | L __
\ Chemical Kinetics: Chemical kinetics and its scope, rate of a |
reaction. factors influencing the rate of a reaction — |
\ concentration, temperature, pressure, solvent, light and
|  catalyst. Dependence of rate on concentration, mathematical. |
1 characteristics of simple chemical reactions-zero order. first |
| order, second and pseudo order, half - life and mean life. . !
(English) | Determination of the order of reaction, Differential method.
Integration method and half life method. Study of chemical
kinetics by polarimetry and spectrophotometery. Cifect of |
|) temperature on rate of reaction. Arrhenius equation, concept of !
o
I

\activation energy. simple collision theory. transition state |
; | theory (equilibrium hvpothesis).
i UNIT I | ’

| i N

qmmﬁiﬁamﬁﬂ%:wﬁ?ﬁamﬁaﬁqdmmﬁ‘ Lecs.
affrar @ ov, Iffp@ W & wafad P A
PRE—GT, Y, G, oo, ST Td SO, AMfha

‘aﬁwmﬁ%,wmﬁfﬁsﬁ%ﬁmﬁ@

\nﬁrﬁ‘m afyaeo—g Pife, UM Frfe, fadm ®ife, |

\ (&= Wﬁ%ﬁ—mmqﬁwm,yﬁmaﬁaﬁ%m

WW%@,W%@MWWWL

WWWWHWW@WW\ \
mamﬁ,muﬁa%aﬁﬁmﬁwwzﬁrm,

EW,WWM%@H(WW) |

| Radioactivity and Nuclear Chemistry: Natural and artiﬁciaﬂ

. \ radioactivity. radioactive radiations, detection and measurment ! 12
(English) ‘ \

-

UNIT 1V

of radioactive radiations. theory of radioactivity, Group | i
displacement law of soddy, radioactive disintegration, nuclear |

|
M%/ \PM/ = W DCP‘GA‘}QS\'\C’:‘:R__,
=B 00 Ty 0T




«

l 1 reactions. nuclear fission and nuclear fusion. half life period. \
' | isotopes. isobars and isOmers. application of radiochemistry. |
T | YRaARea w T XER: TR T |
| | sfeaceaa, eaigie Rk, AefEad a1 SIEIR

) '@W,%%ﬁnﬁeﬂmmm,@@rﬁwﬁvww ‘I
e, Yfeargfaeadr & Sydr | B

‘ 1 A. Chemical Equilibrium: Law of mass action, Equilibrium constant, }

| Lechatelier’s Principles . |

(English) L B. Colloidal Solutions: Classification, tyophilic and lyophobic \

1 colloids, properties: kinetic, optical and electrical, coagulation,\
Hardy — Schulze rule, gold number, emulsions, gels and sols,
\ application of colloidals. N
k UNIT V \Q.WWWWWWWWﬁW Lecs, |
| P e R aifeRer ga-eE qen g -faxe
| | | qreied Freies fems @ qued, 1R, S | .
| WW@@WWWWWWWWH
B | \ Prong! s & ST | |
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“Class B.Sc. ITI
. Chemistry
| Subject W A
. Paper 111
. Organic Chemistry
_Max. Marks Theory 28 Marks CCE 5 Marks Total Marks 34 33
| Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (1HNMR) Spectroscopy,
Nuclear shielding and dis-shielding, chemical shifi and
molecular  structure, spin-spin coupling and coupling
INIT 1 (English) | 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.

e — 12
3 Frafha grE@E
| UEF  gReE A9 (IHNMR) el e
aReeT vd RufRew, wafe fremos vd anfas
ELAC g, Re-—Roa gm 1d g ReRiss, Rread @1 o
| W)WWWEEPMRWH%W,
TH-3UIsA  WiAlgS, QAT THICSESS,1,12—CIS
S, gAgatHiee, Siede vd IR | UV, IR T8
PMR wWagfas! -l &1 Ui & g9 WRa SHefis
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(A) Organo-Metallic compounds:-

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

Organozinc  compounds-Preparations and  chemical
reactions.

UNIT 11 (English) | Organolithium compounds- Preparations and chemical
reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics.

Thiol, thio-ether, _sulphonic acid, sulphonamide and

12
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sulphaguanidine-methods of preparations and chemical
reactions.

(C) Organic synthesis by enolates:

Acidity of hydrogen, alkylation of diethyl malonate and
ethyl acetoacetate, synthesis of ethylacetoacetate -Claisen
! condensation. Keto-enol tautomerism in ethylacetoacetate.
' Alkylation of 1,3 dithiane. Alkylation and acetylation of
! enamine,

g 1 (@7) FE—uifeas dfre —

FEAIRFA Gife: e afede— favad, e g

e sfafpant |

FfeE e~ AvaT vg warfe s |
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UTHT e |
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i UNIT IH (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.

English
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| Unit IV English A. 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 | 12
structure, end group analysis, selective hydrolysis of
peptides, peptide synthesis, solid phase peptide
synthesis,
Structure of peptide and proteins, level of proteins
structure, denaturation of proteins.
Nucleic  Acids: Constitution of nucleic acids,
rbonucleoside and ribonucleotide. Double helix
structure of DNA.
B- 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.

T IV @) | @) o o, TS, MM T e s

Gl ard @1 afieen, WeEET wd BRW v,
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U @ WRE TG AHGRY, WA @1 afie, Uege
We— IUTed, fIRUffST UeIge WYY, orE  Yrawen
UETSE HIOWY, Uegs U9 WidH &1 W], NidE ovae
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and specific chemical reactions with reference to electrophillic
substitutions. Reaction mechanism of nucleophillic substitution
in pyridine derivatives. Comparison of basicity between
pyridine , piperidine and pyrrole.

Introductory idea about five- and six-membered condensed
hetercyclic compounds. Indole, Quinoline and isoquinoline-
preparations and chemical properties (Fischer-Indole synthesis,
Skraup’s  synthesis, Bischler Napiaralsky  synthesis).
Electrophilic substitution reactions of Indole, Quinoline and
Isoquinoline.
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Department of Higher Education, Govt. of M.P.
, g B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2017-18)

Class - B.Sc. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time :4 Hours

Physical Chemistry

(A)Any one experiment 6 Marks
(i) Determination of melting point
(i) Determination of boiling point
(ii)  Weighing and preparation of solution
(B) Any one experiment 6 Marks
(i) Determination of surface tension/percentage composition of given liquid
mixture using surface tension method.
(ii) Determination of viscosity/ percentage composition of given liquid mixture
using viscosity method.

Inorganic Chemistry 8+4 Marks

(i) Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions
(i) Separation of cations by paper chromatography

Organic Chemistry (Any two) 12 Marks

(i) Crystallization

(ii) Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva - voce @/ v 6 Marks
T

Record 8 Marks
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Session /%3 - 2018-19

Flass
. Subject

[BSe.MYear

| Chemistry -
HILRRE] .

’_Paper

1

Physical Chemistry

Max. Marks

29 +CCE (05)

Unit

Syllabus Period

t (English)

UNIT 1

| change.

A.Thermodynamics: Basic concepts of thermodynamics.
First law. Second law of Thermodynamics: Need for the law,
Different statements of the law, Cornot cycle and its
efficiency. Carnot theorem. 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. Nemst heat theorem. stalement and
concept of residual entropy. evaluation of absolute entropy
from heat capacity data Gibbs and Helmholtz 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 .

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

. SRS SO & ol eI, UerH e, Seiad! &
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(English)

UNIT 11

" derivation of the Gibbs phase rule. one component system: |
water, CO2 and S system. two component system: solid-liquid -

Phase equilibrium: Statement and the meaning of terms:
phase component and the degree of freedom. thermodynamic

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 (CuSO04-H,0)  system, Freezing
Mixtures: acetone-dry ice.

- Liquid_Liguid 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. Lower and upper consolute
temperature. mumiscible Liquids, steam distillation, Nernst
distribution law: thermodynamic derivation, applications.

| it Rsa 79« ST, SRR ER—oe 1 AR |

TR AT YA U4 e uel w7 3, WaveN, BT 991 RIEl
P Pife, Mea waken fFram &1 Fwioe @™, U6 96 a3-ad
3 CO2 @ TR T7, 3 Ged t3-oN—8d §F, [Xd e SHifdde
TI-Re-defum 3, - 73, 9 @ AR |

g Remd : o s gatmem Tee o e I E (Zn-Mg)
o7 R eI Teie ae BifE 99 @ (NaCl-H20)
T (CuSO.-11,0) T B Hsv-tRei-—%6 9% |

T4—ga e aned T BET IReE U9 o @ W ey 1,
Rer g@ia 3 - HCI-H,O ae TR sfehlga—aid | |

73, Fre g 9= SRe—<fddas qumA, s g, 9 3nE,
T 1 Ry g« SSmfie e, Fa |

L.

(English)

UNIT III

Electrochemistry |

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.

et o, argel Td R srmes Rl # e, faRtre o

faga a1

el T, Tl AeAdal BT A, Arcda H T N
AT BT AT (@ BEaNd W ey @1 fage smeed &
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yeel fae@ awge @ Rigr DHO firgid @ Jeieo, Jifwaeeie,
e va T A R gR g Ffo

12
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UNIT IV | (English)

Electrochemistry 11
Types of reversible electrodes: Gas — metal 1on, metal-metal

12
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ion, metal — insoluble salt anion and redox electrodes, |
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titration. Definition of pH and pK. determination of pH using '

Electrodes reactions, Nerst equation, derivation of cell EMF
and single electrode potential. standard hyvdrogen electrode.
reference  electrodes,  standard  electrode  potential,

electrochemical series and its significance. '
Electrolytic and Galvanic cells. reversible and irreversible

cells, conventional representation of electrochemical cells. '
Concentration cell with and without transport, liquid junction |
potential, application of concentration cells, valancy of ions,
solubility product and activity coefficient, potentiometric |

hydrogen. quinhydrone and glass electrodes by potentiometric
methods.

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

arg'mfm ITE B GG, [ToUdT TURE Ud Ahaar T?Trcﬁl

| afaer @au, memwmﬁrsmw

faege varm —n
SRl gelagiel @ YER : A9-ulg N OIg-drg A

i, Wl fa1a. v whd goaes g @ il 7 g
Felggls, We¥ goienIe AMG gadgie favd, fiRm T it v Swe
e, fagdn W el W Sopai T aeRTily 9E, ded |
TG S B AR |

Adl e, JTEE v [ afes @ g 9 fva w9 @

| feraATdt SR, pnqapK"ﬁtrﬁ‘lwws@aﬂﬁa—r{a@mqa

P9 FoIdgIsl & W GRI pH &1 i |
TR IR Tl 3 fhofaf, gvexws g9 8o | daui @ el
IqEe |

UNITV

(English)

tsurface area and determination of surface area.

Surface Chemistry: Adsorption, adsorption and absorption,
types of adsorption. adsorption of gases and liquids in solid
adsorbent. Treundlich and Langmuir adsorption isotherms.

Catalysis: characteristics of catalyzed reactions, classification
of catalysis, application of catalysts, miscellaneous examples.
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Session /73 - 2018-19

Class 'B.Sc. Il Year ] -

. Chemistry :
Subject TR T *i
Paper 11

Inorganic Chemistry
Max. Marks (28 + CCE 05) =33 \
Unit Syllabus | Peri;
Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.
(English) P.roperties of the elements of t.he 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
| WO GEHHUT A0 @ Tedl HI VERA j Lecs.
‘@—Wwﬁaﬁﬁﬁw R T S B A B T q TG
fed) | fRorh @il o9 TeEs, JTERS 9 GOWEE U9 How A,
SATRATERY e & v, WEwdlom HEl U SR F ISR
afee 3wy |
Chemistry of Elements of Second and Third Transition
i Series.
| .+ | General characteristics, comparative treatment with their 3d- [
(English) | L o AR ) .
analogucs 1n respect of ionic radii, oxidation states. magnetic |
behaviour, spectral properties and stereochemistry. i 1
UNIT I | Lecs. |
feda od g s Ao @ a1 R | =
AR O UG 30 aTafE P offediave ofave gRa o 7 |
(fe=) | FAfes e o 3-8 Tl 9 g T T e | |
| -
1 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 IIT | (English) | . compounds. valence bond theory of transition metal I
J complexes. Lecs.
B. Oxidation and Reduction
| Use of redox potential data : analysis of redox cycle., redox
stability in water : Frost, latimer and Pourbaix diagrams.
Principles involved in the extraction of elements. \

N T

rorss



3. IU-uEEIE D
| TR F SyeEEdE Mg @ e RiiG W, wid) we]

WWWWWWWWWﬁ

BLIEEERIE H;hHUI Eﬂ@ HChoﬂ $T (-IUI\ﬂdeI ] N‘tce\di
4. SeEIpReT U4 3o
VS T aifee & TEN—Eled 9% & AT wd § Yerew

RE-gTe, R vd deE I, 9l @ freeee # ang e
| g Rrgid |

(English)

A. Chemistry of Lanthanide Elements

Electronic structure, oxidation states, ionic radii and lanthanide
contraction, complex formation, occcurrence and isolation,
lanthanide compounds.

B. Chemistry of Actinides

General features and chemistry of actinides, chemistry of _
separastion of Np. Pu and Am from U, similarities between the

later actinides and the later lanthaides.

UNIT IV L::gs. l
3. f—’f%ﬂ'-ma @l a1 T
Soidglie WREH], ATER SR U amate Bsan areeme
Hee, Wepdt [Atr, T O gerdawu, ordrge e |
R=) | v tedgs o B W
AHY FE0 U7 URIRS Tl &l vgE, U, 9 Np. Pu 97 Am &
| QRN WY UGS [§ UYY oRIRS B aHa |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.
(English) | B. Non-aqueous Sclvents
Physical properties of a solvent, types of sclvents and their general
: characteristics, reactions in non-agueous solvents with reference to
UNITV liguid NH3 and liquid SO2. | - ‘
3. I Q_c[ ARG Lecs. ‘
IR T4 AN Bl FREIE, TCS—alre, TR-Ude Relgd a5 ud
R o0 B SRR
9. Iy [ela®

factmas @ difds qu, Iems! & yoR @ S99 e ffirean, g
| JHIFRIT (NH,) U0 79 (S0,) & wed H sraci farmst | sffran |
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Session /99 — 2017-18

[ Class B.Sc. 11
-y Chemistry
Subject W AR
. Paper 111
Organic Chemistry
‘Max. Marks Theory 28 Marks CCE 5 Marks Total Marks 3 23
i Unit Syllabus Periods

{English) | 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-
UNIT 1 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.

- frefa Haara WeagH s Wagw [ecltlzlres
W (UV) srawieer siegiida - |

ot & o (foR vd el fr ) e saenfin v
WITGT BT TP TG AT, geragifin @A & PR, WY Pl
Tg | oo qur gufade B Wheawr | quigewefl | goifesef] |
st dun et R | wae S oo g @ i

W |

d 31 Reg vd dgam azad Wagn & 9E |, il &3, fafy=
fooe wEl @ @ aRBE oo @ wa sEfe 9w @
RIS WagT o (Aded |

A - Alcohols: Classification and nomenclature. Monohydric alcohols-
Nomenclature, methods of formation , reduction of aldehydes,

FHIE — 1 =

CUNIT 11 | (English)

AT S



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 formation, Chemical reactions of
glycerols,

B. Phenois: 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- Electrophiilic aromatic
substitution, acylation and carboxylation. Mechanism of Fries
rearrangement, Claisen rearrangement, Gatermann synthesis,
Hauben-Hoesche reaction, Lederer Manasse reaction and Reimer
Teiman reaction.

31 — UeHIEd T Ud A

ANEEED TobrEe —

Ueied @ faved @ fafan epgom 9w, areim W, UedEd @
Hfafearg |

STy Vowlwe - HeNel |, favem & Rftgi |, ffem (Vicinal)

12
Lectures

TIgE & ke IRfEay | aederay g [Pb(OAc)4]Td

HIQ ] w@ fimata — fimmeeE Hfdw=m,

SIgETEigd Uehied — AMGYOl U4 faved &) faffmi |, o
PG — 2 o= _
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Aldehydes and ketones:

B_i;l_t |11} English | Nomenclature, structure of the carbonyl group. Synthesis of
aldehydes and ketones with particular reference to the synthesis of
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aldehydes from acid chlorides, synthesis of aldehydes and ketones
using 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, MPV, Clemmensen, Wolf
Kischner, LiAIH, and NaBH, reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes and
ketones.

(eSIETES 1@ Dl 12
TG TG PEIFIG TIE B WA | wodiese ud e w1 agey | Lectures
ferdme: — snct aeiRTEs @ VediETES | 1.3 SEATTNT I tediETge vd Are
Afee Ton et s & der o1 deewe | e R |

gPIg — 3 feely | dite wE A Tw@d o sffeaest @ el - d9a, Y,
RIS d Aigaolel dueH a1 faftre def § smifrn @ wad gt @
e | |, ffdr afvfear | A affear
aﬁ?%wa%mﬁﬁﬁqﬁaﬁmﬁmsww,aﬁaﬂ
1 FR-fAferoR SuaE |, BfRy sififdr | Akdie dgw | s 3w
— f&7e | LiAIH, ©@ NaBH, s | gl $iem &1 2o
@ f IEId [EIRES U4 $EA & IRTIE @ |

A Carboxylic Acids: Nomenclature, structure and bonding, physical | 12
properties and acidity of carboxylic acids, Effects of substituents on | Lectures
acid strength. Preparation of carboxylic acids and reactions of
carboxytlic acids. Heil-Volhard-Zelinsky reaction. Synthesis of acid
chlorides, esters and amides. Reduction of carboxylic acids.
Mechanism of decarboxylation. Methods of formation and chemical
Unit IV English | 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.

A — PrETRID AR
IS ) ghem® B owvE |, wEifdeRe ora # afRfEEn -
eETS— ool ABfPar |, o FOANSS |, TRY U9 THIgE &1 R
Fraifaferd sva & Jouae | faeEieafasr & Gl | & swt &7
faves @ wwmate s | eege) o #fee | eReRe od fafes

I 4 fe= I | YT AR are @1 e Td e s |
SEEEifaaerd e — favgs & Rt @ av wg ol afedet @i
i ™E |

PR & AME TE fwror i At | dfye o et sfafeard |
fagem v wau=s |, Wiview Ay

Organic compounds of Nitrogen: Preparation of nitro-alkanes and | 12

English nitro-arene. Chemical reactions of nitro-alkanes. Mechanism of | Lectures




i 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 i
amines, reactions of amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.
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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 2018-2019)

Class - B.Se. 11 Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radicals with at least on
interfering radical
(ii) 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.
(i) To determine the enthalpy of neutralization of strong acid, strong base.
(iii)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve
method.
Organic Chemistry (Any two) 12 Marks
(i) Identification 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 R;

Viva — voce

Record

values, separation and identification of organic compounds.

Separation of green leaf pigments (spinach leave may be used)

b. Separation of dyes

6 Marks

8 Marks
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Class B.Se. III Year
_ Chemistry .
Subject g |
Paper | i
Physical Chemistry ]
Max. Marks 29 + CCE (03)
Unit Syllabus Periods

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 a
. in a one-dimensional box.
(English) . . . N
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. w* orbitals and their characters. Hybrid orbitals-
SP.Sp. sp’: calculation of coefficients of A.O."s used in these
| hybrid orbitals. ‘
UNIT 1 | Introduction to valence bond model of H; ion, comparison of |
M.O. and V.B. models.
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(English)

UNIT 11

_of the Born-Oppenheimer approximation. degrees of frecdom.

>
Spectroscopy :
Introduction: Electromagnetic radiation, regions of the
spectrum. basic features of different spectrometers. statement

Ratational 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

length, 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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(English)

UNIT I

Raman Spectrum : Concept of polarizability. pure rotational

and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential encrgy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of o.r 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 Ama of enes, polyenes
and a,p unsaturated carbonyl compounds.
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UNIT tv

(English)

Photochemistry

Interaction of radiation with matter, difference between
thermal and photochemical processes.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.)
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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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Class B.Sc. 111 Year -
Lo Chemistry e
Subject T
Paper 11
Inorganic Chemistry
Max. Marks (28 + CCE 05) = 33 iR
| _eog | Unit ' - ‘wllabus ' Penods

' 1. Hard and Soft Acids and Bases (HbAB)
Introduction. Classification ot 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 softness, clectronic
theory, n-bonding theory. and Dragowayland theory,
electronegativity and hardness and softness. limitations of hard

(English) soft acid-base concept.
2, Silicones and Phosphazenes
Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphenitrilic  chloride)-Methods  of  preparation  and 12
UNITI properties;  Structure of triphosphazenes. Some  other Lecs.

phosphazenes and uses of phosphazenes.
1. TOR T 7g TN |
| uRTaTE, FOR Q4 Hg Fr-ENE e GRa @ HSAB
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1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction. limitations of valence bond theory, crystal field
theory. crystal field splitting of d-orbitals. d-orbital splitting and | |
UNIT | . stabilisation energy in octahedral, tetrahedral and square planar |
o Enslsh) L plexes: factors atfecting the crystal field parameters. | Lees.
plexes: lactors affecting the crystal field parameters e
Applications of crystal field theory and likitations of crystal
ﬁeld theory.
Thermodynamic  and Kinetic Aspects of Metal

Gog 2, 07 -~/ §(y M % S




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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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.

(English) | Quincke’s, Curie and Nuclear magnetic Resonance method. |
Magnetic moment; L-S coupling, Determination of ground state |
term symbol. Correlation of p, and .y values. Orbital | 12
contribution to magnetic moments and application of maganetic | [ecs
moment data for 3d-metal complexes,

UNIT Il

|HA €1 gl @ JEDIY 0
) | e e, L-s T ug T ey A 9 FEwEH, THIE et A
SR 1 aparent ge |
A, Electronic Spectra of Transition Metal Complex i
Introduction: Type of electronic transition. Selection rules for d- !
d  tansitions:  spretroscopic  ground states-Notations, |
Spectroscopic  states and spectroscopic  ground states in
complexes:  Spectrochemical  series; Orgal energy levell
. diagram-Uses in octahedral and tetrahedral complexes having d 1z
UNITTV | (English) to d” states: Electronic spectrum of [Ti(H20)e3+ complex ion. | lecs. |
B. Organometaltic Chemistry i
Introduction: Nomenclatur and Classification of Organometallic -
compounds. General methods ol Preparation: Alkyl and aryl
organometallic compounds of Lithium-Preparation, Properties.
Bond nature and application; Organometallic compounds of Al ‘ )
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Hg, Sn and Ti-Preparation, Poperties, Bond nature and?
applications . |
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UNITV

(English)

A. 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; Relation between haemoglobin
and myoglobin and chemical reaction of haemoglobin and
myoglobin; Biological role of alkali and alkaline earth metal ions
with special reference to Ca2+; Nitrogen fixation.

B. Metal Nitrosyl Complex

Nitrosylsating agents. Synthesis, Structure, Properties and Bonding.
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Session /99 — 2017—18

Class

B.Sc. 1

s

] Subject

Chemistry
RGIPER LT

nge r

11

Organic Chemistry

!LMax. Marks

Theory 29 Marks CCE 5 Marks Total Marks 33 2>

'_Unit

Syllabus Periods

English

Structure and Bonding 12
Hybridization, bond lengths and bond angles,
bond energy, localized and delocalized chemical
bond inclusion compounds, clatherates, charge
transfer complexes, resonance,
hyperconjugation, inductive , electromeric,
mesomeric and steric effect.

Mechanism of Organic Reactions

homolytic and heterolytic bond fission. Types of

Unit |

reagents- electrophiles and nucleophiles . Types
of organic reaction, energy consideration.
Reactive intermediates (carbocations,
carbanions, free radicals, carbenes, arynes and
nitrenewith examples.)

Methods of determination of reaction
mechanism (active intermediate products)
isotope effects, kinetic and stereochemical
studies.)
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English

| Unitll

Alkanes and cycloalkanes

IUPAC  nomenclature of branched and
unbranched alkanes, classification of alkanes.
Isomerism in alkanes, methods of formation
(with special reference to Wurtz reaction, Kolbe
reaction,Corey- House reaction and
decarboxylation of carboxylic acids), physical
properties and chemical reactions of alkanes,
conformation of alkanes, Mechanism of free
radical halogenation of alkanes, Cycloalkanes-
nomenclature, methods of formation, chemical
reaction, Baeyer strain theory and its limitation,
Theory  of strainless rings. The case of
cyclopropane ring: Banana bonds, conformation
of cycloalkanes. '

12
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English

Unit il

Alkenes, Cycloalkenes, Dienes

Nomenclature of alkenes, methods of formation-
Mechanism of dehydration of alcohols and
dehydrohalgenation of alkyl halides,
regioselectivity in alcohol dehydration. The
Saytzeff rule. Hofmann elimination, physical
properties and relative stabilities of alkenes.
Chemical reactions of alkenes-mechanism
involved in hydrogenation, electrophillic and free
radical addition. Markownikoff’s rule,
hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis.
Polymerization of alkenes. Substitution at the
allylic and  vinylic  positions.  Industrial

12

Gt b o ooy

R s

7 Quenerm2,

Qo - %W Fpe©



[ application of ethylene and propene. Methods of
formation, conformation and chemical reactions
of cycloalknes. Nomenclature and classification
of dienes : isolated, conjugated and cumulated
dienes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical
reaction — 1, 2 and 1, 4 addition, Diels- Alder
reaction
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English | Alkynes and Alkyl Halides 12
Nomenclature, structure and bonding in alkynes.
Methods of formation. Chemical reactions,
acidity of alkynes. Mechanism of elctrophillic
and nucleophillic addition reaction,
hydroboration oxidation, metal-ammonia
reduction, oxidation and polymerization
Nomenclature and classification of alkyl halides,
methods of formation; chemical reactions.
_ Mechanisms of nucleophillic  substitution
Unit IV reaction of alkyl halides, Sy' and $\® reaction
with energy profile diagrams, Elimination
reaction Polyhalogen compounds: methods of
preparation and properties of Chloroform and
. carbon tetrachloride.
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English | Stereochemistry of Organic compounds 12
Concept of isomerism, types of isomerism.
Optical isomerism eclements of symmetry,
molecular chirality, enantionmers, stereogenic
centre, optical activity, properties of enantiomers,
chiral and achiral molecules with two stereogenic
centres, diastereomers, threo and erythro
diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and
racemization.

Relative and absolute configuration, sequence
rule, D & L and R & S systems of nomenclature.
Geometrical  isomerism-  determination  of
configuration of geometric isomers. E& Z system
of nomenclature, geometric ismeriesm in oximes
and alicyclic compounds.
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Department of Higher Education, Govt. of ML.P.
B.Sc. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
(Academic Session 2019-2020)

Class - B.Sc. I1I 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.
(ii)  Complex compound preparation
a. Potassium chlorochromate (IV)
b. Tetramine copper (1) sulphate monohydrate
¢. Hexamminenickel (11) chloride
(i1i)  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

(i) 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

Viva — voce @’ I 6Marks

Record Y}/ %L)/ ()& 8 Marks
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Department of Higher Education, Govt. of M.P. O
B.Sc. Undergraduate Semester-wise Syllabus

List of books recommended by Central Board of Studies and approved by the Governor of
M.P.
Io fRmen faumr, a9 arA

S TE. EE wEel B urgum @ o B eI Hed g AERT a4 B
ISAUTE gRT IR QEIDl @ gE

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 Eastern Limited

5. Physical Chemistry Through Problems . S K Dogra and S Dogra , 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, VoLl ,ILIII, S.M.Mukherji, S.P.Singh and R.P.

Kapoor

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

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

12. Vogel’s Qualitative and Quantitative Analysis , Vol LILIIl ,ELBS

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

14. Basic concepts of Analytical Chemistry, 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
Age 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 — Huheey , Harper Collins Pub.USA

24. Inorganic Polymer — G R Chhatwal , Himalaya Publication

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

26. mawRy B v smerEd My g1 ISR A R # agaysrd |

27, magew & vo @’ Hoe g vl wife e $) aeggRE |

28. Spectroscopy of Organic Compound - P.8. Kalsi , New Age International

| (p) Limited

|

I

29. Advanced Organic Chemistry — Jerry March National Print ,O Pack
Noida
30. Fundamental concepts of Inorganic Chemistry — Esmarch, S Gilreath |

j McGraw Hill
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zoology
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WS Hemeil & oy Al aregmH

SR AT HUS UOiemes g1 iR
Class / &l : B.Sc | year (Session-2019-20)
Paper : |
Subject/ fasT : Arofiemes
Title of Paper : AHIRP
Max. Mark/ JfSpad 3id : 40
a8 |
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zoology
S Rier famT, 7.y, o

e Bt @ fory fadfa grausmy

DY FEAT qUSA YNSRI SR
Class / &1 : B.Sc I year (Session-2019-20)
Paper : |
Subject/ faw : AT
Title of Paper : HINGT A9 v G e
Max. Mark/ Arfhay 3id : 40
ECaER
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Years
AS recommended by Central Board of Studies in Zoology
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N IR Aved TR gRT Eifd

Class / D&IT : B.Sc Il year (Session-2020-21)
Paper : |
Subject/ a9y : Jofreme
Title of Paper : FIBD! AR SgAPH
Max. Mark/ 3MfOrhad 3idh : 40
3P 1:
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zdology
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BT NI Husl FTofeTE g AT
Class / &l : B.Sc Il year (Session-2020-21)
Paper - |
Subject/ fawa ;e
Title of Paper : W= HifdeT T Se—Rarfa!
Max. Mark/ IfHad P : 40
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc {(Bio) 3 Years
AS recommended by Central Board of Studies in Zoology
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DI AT HUS UOee gRT AR

ClaSS / ®&ll : B.Sc Il year (Session-2021-22)
Paper : | '

Subject/ AT : Hrofiem=

Title of Paper : HTATRB

Max. Mark/ IAfHaT 3B : 40
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zoology
ST e favm, vy, s
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ClaSS / hem : B.Sc Il year (Session-2021-22)
Paper : i
Subject/ fauy : grofrene
Title of Paper : TRRAfdH vd TaeilRe gl e
Max. Mark/ 31fSHdy 3 : 40
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
S e faum, 9.y, o

e el © fo FHadia yegsd
DY AT AvSe Uolens grRI iR
Class / & : B.Sc. I** year (Session-2019-2020)
Paper : "
Subject/ fawa : Zoology
Title of Paper : Invertebrate

Max. Mark/ 31f&baHd 3fd 40

Unit-I
1. Elementary knowledge of Zoological Nomenclature and International Code.
2. Classification of Lower Invertebrates (According to Parker and Haswell 7™ edition)
(i.Protozoa ii. Porifera iii. Coelenterata iv. Platyhelminthes v. Nematohelmmthes)
3. Classification of Higher Invertebrates (Accordmg to Parker and Haswell 7™ edition)
(i. Annelida ii. Arthropoda iii. Mollusca iv. Echinodermata v. Hemichordata)

Unit-T1

Protozoa: Type study of Plasmodium.
Protozoa and Diseases.

Porifera: Type study of Sycon
Coelenterata: Type study of Obelia.
Corals and Coral Reef formation.

Al e

Unit-ITT

Helminthes : Type study of Fasciola hepatica
Pathogenic symptoms of Nematodes and disease.
Annelida: Type study of Earthworm (Pheretima)
Coelom and Metamerism in Annelida.

Structure and significance of Trochophore larva.

NhwN -

Unit-1V

1. Arthropoda: Type study of Prawn (Palaemon).
2. Larval forms of Crustacea.

3. Different types of mouth parts in insects.

4. Insects as Vectors of human diseases.

5. Mollusca: Type study of Pila (An Apple Snail).

Unit-V

Echinodermata: External features and water vascular system of Star fish (Asterias).
Life history of Star fish

Larval forms of Echinoderms.

Hemichordata: Type study of Balanoglossus

Affinities of Balanoglossus.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
Ieg R faumT, 7.y, emas
s wemsll & fo el urgamH
BT YT AUSH TV gIRT iR

Class / H&TT : B.Sc. I** year (Session-2019-20)
Paper : e
Subject/ faug : Zoology ,
Title of Paper : Cell Biology and Developmental Biology
Max. Mark/ 31f&ihad 3id : 40

Unit-I

1. History of Cell Biology, Cell theory.

2. Prokaryotic and Eukaryotic Cells.

3. Structure and functions of Plasma membrane.

4. Structure and functions of Golgi body, Endoplasmic reticulum, Lysosomes.
5. Structure and functions of Mitochondria, Ribosome, Centriole.

Unit-11

1. Structure and functions of Nucleus and Nucleolus.

2. Structure and functions of typical Chromosome.

3. Basic concept of Chromatin and Heterochromatin

4, Structure and functions of Lampbrush and Polytene Chromosome.
5. Cell cycle, Mitotic and Meiotic cell division.

Unit-HI

1. Gametogenesis

2. Fertilization

3. Parthenogenesis

4. Regeneration.

5. Stem cells sources, types and their uses.

Unit-IV
Development of Frog:
1. Cleavage.
2. Blastulation.
3. Fate map construction.
4. Gastrulation and formation of three germinal layers.
5. Structure of Tadpole Larva
Unit-V
Development of Chick:
1. Cleavage.
2. Blastulation.
3. Fate map construction
4. G@Gastrulation
5. Development of chick embryo upto formation of primitive streaks.
6. Extra embryonic membranes in chicks
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — I Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall : Text book of Invertebrate Zoology
Kotpal, RL : Invertebrate

Rastogi, VB : Developmental Biology

Arora, MP / : Embryology

Verma, PS and Agrawal, VK : Chordate Embryology

Karp : Cell and molecular Biology
Sheelar & Bianchi : Cell and Molecular Biology
Rastogi V.B. : Introduction to cytology

De Robertis : Cell and Molecular Biology
Powar, CB : Cell Biology

Verma, PS and Agrawal, VK : Cell Biology, Genetics, Molecular Biology, Evolution
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Department of Higher Education, Govt. of M.P.
Under Graduate syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
g fmwn faamT, A% LURSE!
s e B fyadta aredsHH
ey S AOSE SO FIUCHNISN
Class / D&l . B.Sc.lyear (Session-2019-20)

Subject/ fawa : Zoology Practical

Max. Mark/ SEHTA 3w : 50
The practical’s work will be pased on theory syllabus and the candidates will be

required t0 show the knowledge of the following :-
1. Study of Museum Specimens and slides relevant to Invertebrates Studied in theory.
2. Mounting
(a) Prawn statocyst
(b) Pila: Ctenidium jredula / osphradium
(¢) Earthworm: Septal nephridia
(d) Mouth parts of insects.
3. Dissection/ demonstration
(a) Earthworm: Digestive System, Nervous System, Reproductive System
(b) Prawn: Nervous System, Appendages
(c) Pila: Nervous System
4. Exercise related to frog and Chick embryology.
5. Exercise/ spotting related to cell biology.
(a) Squash preparation of onion root tip
(b) Stages of mitotic and meiotic cell division
(c) Special types of Chromosomes

Distribution of Marks
1. Dissection 08
2. Spotting 16
3. Mounting 04
4. Exercise related to Embryology 04
5. Exercise related to Cell Biology 04
6. Viva-—voce 04
7. Practical Record 05
8. Collection 05
Total 50
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
I=g P favrT, |49, e
wTaE Henelt & for i eI
SR FegTe AvSd IO g SHHIGK]

Class / &Il B.Sc. Il year (Session. 2020-21)
Paper : 1

Subject/ faug : Zoology

Title of Paper : Vertebrates and Evolution

Max. Mark/ JTferpdd 3idh : 40

UNIT 1

1. Origin of Chordates, Classification of phylum Chordata up to orders according to Parker
and Haswell (Latest edition).

2. Urochordata: Type study of Herdmania.

3. Cephalochordata: Type study of Amphioxus, Affinities of Amphioxus.

4. Comparison between Petromyzon and Myxine.

UNITII
1. Comparative account of integuments and its derivatives of Vertebrates.
2. Comparative account of limbs and girdles of Vertebrates.

3. Comparative account of digestive system of Vertebrates.

4. Comparative account of respiratory system of Vertebrates.

UNIT III
1. Comparative account of aortic arches and heart of Vertebrates.
2. Comparative account of brain of Vertebrates.

3. Comparative account of urinogenital system of Vertebrates.

4. Sense organs (eye & ear) of mammals.

5 Placentation in mammals.

UNIT IV
Origin of life: Modern concepts only.
Lamarckism, Darwinism, De Vries.
Modern synthetic theories of evolution.
Adaptation and Mimicry

Micro, macro and mega evolution.

v oW

UNIT V
1. Fossils, methods of fossilization, determination of age of fossils.

2. Study of extinct forms: Dinosaurs and ArchaeopteryX.

3. Zoogeographical distribution.

4. Evolution of man.

5. Geological time scale and Insular fauna.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / ®&IT B.Sc. ll year (Session-2020-21)
Paper : i

Subject/ favg : Zoology

Title of Paper : Animal Physiology and Bio-Chemistry
Max. Mark/ Ifrpad 3id : 40

Unit I: Nutrition and Metabolism
1. Physiology of digestion in Mammals.
2. Protein Metabolism: Deamination, Decarboxylation, Transamination of amino acids
and Ornithine cycle.
3 Carbohydrate metabolism: Glycogenesis, Gluconeogenesis, Glycogenolysis, Glycolysis
and Citric acid cycle.
4. Lipid Metabolism-Beta oxidation of fatty acids.

s

Unit II: Respiration, Excretion and Immune System
1. Mechanism and Physiology of respiration in mammals (transport of gases, chloride
shift).

2. Physiology of Excretion- urea and urine formation in mammals.
3. Osmoregulation and excretory product.
4. Innate and acquired immunity, immune cells and lymphoid system, immune response:

cellular and humoral immunity

Unit I1I: Regulatory Mechanisms of Enzymes and role of Vitamins
1. Thermoregulation.

2. Definition, nomenclature and classification of enzymes.

3. Mechanism and regulation of enzyme action.

4. Co-enzymes

5. Vitamins

Unit IV: Neuromuscular Co- ordination

1. Types of neurons.

2. Physiology of nerve impulse conduction.

3. Types and structure of Muscles.

4. Theory of muscle contraction and its biochemistry.

Unit V: Endocrine system

1. Structure and functions of Pituitary gland.

2. Structure and functions of Thyroid gland.

3. Structure and functions of Adrenal gland.

4. Structure and functions of Parathyroid, Thymus and Islets of Langerhan’s.
5. Physiology of Male and female Sex hormones.

A
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — II Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall

Kotpal, RL

Jordan, EL and Verma, PS
Rastogi, VB

Singh and Chaturvedi
Ernst W. Mayr

Colbert

: Text book of Vertebrate Zoology
: Vertebrate

: Chordate Zoology

: Organic Evolution

: Organic Evolution

: Evolution and the Diversity of life

: Evolution

Verma, PS and Agrawal, VK : Cell Biology, Genetics, Molecular Biology, Evolution

Verma PS
Nigam, HL.
Wood, DW
Berry, AK
Prosser, CL
Goyal and Shastri
Shrivastava, HS

Lehninger

N2
( Dre NowtaSakes)

: Animal Physiology

: Animal Physiology

: Principle of Animal Physiology

: Animal Physiology and Biochemistry
: Comparative Animal Physiology

: Animal Physiology

: Biochemistry

: Biochemistry
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / h&T : B.Sc. Il year (Session-2020-21)
Subject/ fdug : Zoology Practical
Max. Mark/ J1fSHdd i : 50

1. Demonstration of commercially available species of locally available Fishes (Computer
simulation technique).
2. Study of museum specimens (Vertebrates)
3. Study of specimens of evolutionary importance (Limulus, Latimeria, Dianosaurs,
Archeopteryx, Peripatus, etc.).
4. Osteology: Limb and girdles of Frog, Varanus, Pigeon and Rabbit.
Detection of Protein, Carbohydrate and Lipid / Study of activity of Human salivary
enzyme.
6. Hematological Experiment- RBC and WBC counting / Blood grouping/ Estimation of
Hemoglobin.
7. Histological study of various endocrine glands: T.S. of Thyroid, T.S. of Pituitary gland
,T.S. of Adrenal gland , T.S. of Testis, T.S. of Ovary.
8. Histological study of Digestive and Visceral organs: T.S of Stomach , T.S of Intestine,
T.S of Pancreas T.S. of Liver, T.S of Lungs and L.S. of Kidney.
Distribution of Marks

hd

1. Dissection 06
2. Spotting related to evolution 04
3. Spotting (4 specimens, 2 Bones, 2 Slides) 16
4. Biochemical test / Enzyme activity 05
5. Hematological Experiment 05
6. Viva -voce 04
7. Record 05
8. Collection 05
Total 50
—
( e Neesta 54/\4~") e, Shivesh Prat L'n.gé QWANLQA PV
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / h&lT B.Sc. lll year (Session-2021-22)
Paper : |

Subject/ fawg : Zoology

Title of Paper : Genetics

Max, Mark/ AfIHaH 3k : 40

UNIT I : Heredity and Genetic material

1. Mendel’s laws of inheritance.

2. Variations: sources and types.

3. Structure, molecular organization and function of DNA and RNA and types of RNA.
4. DNA replication in Prokaryotes.

5. Nucleosome (Solenoid model).

UNIT II Gene Expression

1. Genetic Code.

2. Transcription in Prokaryotes.

3. Translation in Prokaryotes.

4. Gene expression: Regulation of protein synthesis and Lac Operon model.
5. Split gene, overlapping gene, pseudo-gene.

UNIT III : Linkage and Chromosomal aberration

1. Linkage and crossing over: Types and significance.

2. Sex determination: Chromosomal and genetic balance theory.
3. Sex linked inheritance (Haemophilia, Colour blindness).

4. Structural and numerical changes in chromosomes.

5. Mutation: Types and Mutagens.

UNIT IV : Human Genetics

1. Human Karyotype.

2. Human Genome Project.

3. Multiple allele and inheritance of blood group.

4. Autosomal and Sex Chromosome Syndromes in Human.

5. Genetic diseases in Human: Sickle cell anemia, Albinism and Thalassemia.

UNIT V : Genetic Engineering

1. Recombinant DNA technology and Gene Cloning,
2. Polymerase chain reaction,

3. Blotting- Southern, Northern and Western.

4. DNA finger printing,
5. Gene thefap}? and Ggenetic Counseling. - UM
[l 2T e
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.sc (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / &l B.sc Ill year (Session-2021-22)
Paper R |
Subject/ fawg : Zoology
Title of Paper : Ecology and Applied Zoology
Max. Mark/ 3ffdrmad 3idh : 40

Unit-1 Concept of Ecology

1. Abiotic and biotic factors, Component of ecosystem.
2. Energy flow in ecosystem: Food chain, Food web and Pyramids.
3. Biogeochemical cycle : Carbon, Oxygen, Nitrogen, Phosphorus
4. Population Concept: Characteristics of population. Factors affecting
Population growth.
5. Community : characteristics of community

Unit-1I Habitat Ecology

1. Fresh water habitat.

2. Marine habitat.

3 Terrestrial habitat.

4. Ecological division of India.

5. Biodiversity : Natural resources and their conservation with special reference to forests.

Unit-1II Wild Life and Environment

1. Wild life Protection Act, National Parks and Sanctuaries of Madhya Pradesh.
2. Endangered species of India.

3. Types of pollution : Air, water, soil, thermal and noise pollution.

4. Urbanisation and effect of human population on environment.

Unit-IV Aquaculture
1. Prawn culture: Culture of fresh water prawn , methods of prawn fishing ,
preservation and processing of prawns
2. Pearl culture and pearl industry.
3. Frog culture.
4. Major carp culture : Management of ponds , preservation and processing of fishes.
5. Maintenance of Aquarium.

Unit-V Economic Entomology

1. Sericulture: Species of silkworm, life history of Bombyx mori, Sericulture
Industry in India.

2. Apiculture: Life cycle of honey bee, methods of bee keeping, products of
bees, enemies of bees.

3. Lac culture: Lifecycle of lac insect and host plant of lac insects.

4. Common pests: Stored grains: Sitophilus oryzae and Tribolium castanaeum,
Vegetable pest: Piers brassicae and Dacus cucurbitae..

5. Biological control of insect pests.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — III Year -Zoology

Books of MP Hindi Granth Academy

Lewin

Gardner, MJ

Singh, BD
Singh, BD
Gupta, PK

Gupta, PK

- Genetics (Latest Edition Strickberger : Genetics)
: Principles of Genetics

: Genetics

: Biotechnology

: Genetics

: Molecular Biology and Genetic Engineering

Verma, PS and Agrawal, VK : Genetics

Purohit

Kohli and Ansar

Kohli

Odum, EP

Sharma PD

Natrajan, SS

Upadhaya

Pal Ajay

Pragya khanna

: Biotechnology

: Economic Zoology

: Ecology

: Fundamental of Ecology

: Environmental Biology and Toxicology
: A Manual of Fresh Water Aquaculture

: Economic Zoology

- Cellular & Molecular Biology

: Cell & molecular Biology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / d&T :  B.Sc. lll year (Session-2021-22)
Subject/ faug : Zoology Practical

Max. Mark/ JTfSihad 3fb 50

The practical’s work will be as per theory syllabus and the candidates will be required
to show the knowledge of the following :

1. Study of fresh water, marine and terrestrial fauna, Major carps, Common stored grain
pest and vegetable pest

2. Water analysis: Dissolve Oxygen, pH, Hardness, Turbidity.

3. Study of ecosystems and establishment and maintenance of Aquarium, population
pyramids.

4. Study of instruments: Centrifuge, Electrophoresis, DNA finger printing, pH meter,
Colorimeter, Spectrophotometer.

5. Wild life: Endangered species, National Parks and Sanctuaries of M.P.

6. Life cycle of silkworm, Honey bee and Lac insects.

7. Problems related to genetics

Distribution of marks

1. Spotting ' 12
2. Analysis of water 04
3. Exercise based on Ecology 04
4. Study of Instruments 04
5. Exercise based on wildlife 04
6. Life Cycle 04
7. Problem on Genetics 04
8. Viva-voce 04
9. Practical Record 05
10. Collection 05

Total 50
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. Session - 2048201 i“ 6 3‘4@%) fo} ll b1 7
lass - M.Sc
Semester B Y
Subject - Zoology
Title of Subject Group ’ S ANIMAL BEHAVIOUR AND
NEUROPHYSIOLOGY
Paper No. Paper- L {Compulsory)

Max. blarks

Unit-1 1. Introduction:
- Ethology as a branch of biology.
- Animal psychology, classification of behavioral patterns, analysis of behaviour

{ethogram)
" Reflexes and complex behaviour.
3. Perception of the enmmn*nwt mechanical, electrical, chemical, olfactory, auditory ar
uxmé
1. Evolution and ultimate causation: lnheritance behaviour and relationships.
Unit-2 1. Neural and hormonal control of behaviour.
5’“} 2. Genetic and environmental components in the development of
b behaviour.

3. Motivation: Drive, timing and interaction of drives, physiological basts of motivation,
hormones and motivation, aggregation.

4. Communication: Chemical, visual, light and audio, evolution of language (primates)

Unit-3 L. Ecological aspects of behaviour: Habitat selection, food selection, optimal foraging
theory, anti-predator defenses. sion, homing territoriality, dispersal, hostparasiie

relations.

. Biological rhythms: Circadian and circannual rhythms, orientation and navigation,

migration of fishes, turtles and birds.

3. Learning and memory: Conditic

and reasoning. o

Unit4 1. Reproductive behaviour. Evoluti

systems, courtship, sexual selection. parental care.

2. Social behaviour. aggregations, schooling in fishes, flockir
mammals, gmup selection, kin selection, altruism, reciprocal altruism, inclusive
fitness social oig“ammtmn in msects and primates.

Unit-5 i T?lmrm@mguhﬁion. Homeothermic animals, mﬁxdmhcnls & Hiberhnation.

Receptor physiology a comparative study —

Meéchano receptor
Photo receptor
Phono receptor

N Chemo receptor
Equilibrium receptor

3. Bioluminescence

S

sex and reproductive

|

]

Suggested Readings -

i, Eibl-Eibesfeldy, | Ethlogy. The biology of Behaviour. Holt, Rineheart & Winston, New York,

2. Gould, f.L. The mechanism and Evolution of Behaviour.

4. Kerbs, LR, and N.B. davies : Behaviourable Ecology. Blackwell, Oxford, UK,

4 inde, R.A. Animinal Behaviour @ A Synthesis of Ethology and Comparative Psychology. MeGraw Hill, New Yon
s. ock, 3. Animal Behaviour : An Evolutionary approach. Sinauer Assoc. Sunderland, Massachsets, USA.
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Class : ML.Se
Semester IV
Subject g j{{;gi;wy
Title of Subject Group - Gamete Biology, Dev elopment and
differentiation
Paper No. - Paper- II (Compulsory)
HMax. Marks 135
ait-1 ! Comparative account of differentiation of gonads in mamm wvertebrate. I
2. Spermatogenesis 1 Morphological basis in rodents and in any inveitehrates. Gamete specific gene expression
and genomics .
3. Biochemistry of Semen : Semen compasition and forn
4. _ Feniilization : Prefectilization events Biochemistry of fern )
tnit-2 i Jvarian follicular graw‘h and ditkrr wiation @ morphology, cndocrina ogy, molecular biologsy oogenes
vitelio; v-nvs;s muizsh”v ;
2. Biol L »
3 Ml :;)ic‘, Qm!;&tiﬁm and embryo transfer technology © in vitro ¢
Unit-3 t. Hormonal regulation of evulation, pregnancy and |
2. Hormonal regulation of devel apment of mammary ¢
3.k ‘ology and Physiology of placenta,
4 x}p: ese wuumz of gametes and Embryo.
: fecls of xenobiotics on gametes. i
Unit-4 i it and differentiation. T
: fetern hfxd']fS and germ cell migration.
3. Development of gonands.
. 4. Melanggenesis, . ~ T S N -
Unit-5 17 Creating new cell t ypes. the basx evolutionary mystery, o
2. Cell diversifieation in early Amphibian embryo, totipotency and pleuripote fCy i
3. Erubr wfm stem cells, rencwal by stem cells, epidermi ;
4. Lonnective tissue cell family
5 : zmpmctzc stem cells @ Blood cells formation, stem cedl dis dersy §

Suggested Readings :

I Long JLA. Evan HM. 1922 - the oestrous cycle in the Rat and #ts associated phanomenon,
2. Nalbandou. A,C. -~ Reproductive physiolos
3. Prakash A, -06 Marshall’s, Physiology Re eproduction (3 Vol
4. Gilbert, 8 cpmenal Biology , Sinauer Associated Inc ?'f&fﬁé
5. Ethan Bier, ‘the cald spring. The ca)’d spring ;ia

>

1
&

chu

Harbor laboraton
6. Balinsky B.L tawroduction o Erbryology sanders; Phliedelphia.

7. Berrl NI and Karp. G 5. Develppment Bioldsy. McGraw H ifl New York
8. Davidson, E.H. Gen Mmm Dring Early Development. Academic Pr

bua ii"% p.l
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s ML.Se

Class
Semester IV
3 Subject ' : Zoology.
) Title of Subject Group Pisci Culture and Economic
Importance of Fishes (Iethyology
; Faper No. Paper- I8 A (Optional)
’ Max, Marks 1 35
TUniel 1. Colliection of fish seed from natural resourees.
N 2. Doy bundh breeding of carps.
? 3. Wet bundh breeding of camps.
4. Hypopliysation and breeding of lndiag major camps. i
Unit-2 L. Drugs useful io induced breeding of fish
2.+ Types of ponds required for {ish culture e farms
3. Management of hatcheries, nurseries and reany ponds
4. Management of stocking pon L
! Unit-3 {.  Composite fish culture
2. Prawn culfure angd e industries in india.
b s 3. Fisheries resources of MP
{ \} 4. Riverine fishries. B
- Unit-d . Costal fishries in tadia :
2. Offshore and deep sea fisher’s in [ndia B
3. Role of fishries in rural developracnt
» 4, Sewage fishres
| Unit-5 1. Methods of fish presérvation N o
’ 2. Marketing of fish in India.
3. Economic importance and by product of fishes
4. Shark liver ofl industry in [ndia
| Transper of live fish &fish seed.
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¢35 §
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1. vion of focal fishes for the foliowing
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h. {rinngentt
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fiRd 25
Mayar dissection 87
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: MlSe

§ iass
Sempsier SRV
i Subject - Zoology

- General Practical
: Paper- I & 1T {Compulsory)
Animal behavior and pamete biology

Titte of Subject Group

Paper Ne.

adax Marks =t

Scheme for Practical Examination

SR

% Exercise based on animal behavior 24
2 fxercise based on developmental brwoligy HS
H 3 Practical record . 08
4 Yiva Vecoe 04
H 5 Collectian 0%
O Total S0 Marks
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Class A :r M.Sc

Semester S AY
Subject C o Loology
Title of Subject Group - General Practical
Paper No. . Paper- I & II (Compulsory)
' Animal behavior and gamete biology
1. Exercise on Animal behavior

g,«if‘axeﬁ
folozical clacks
4. Setal behavior
e. Learning beliavior
f. Reproductive behavior

2. Developmental Biology

¥ Study of embryological shides

% Study of gametes of frog and chick.
¥ Study of fate maps
¥ Studyof different stages of spermatogenesis and sogenesis




M.Se, IV sem fethyology practical examination schieme based on

paper [II(a) and IV (3) 0] 6~ >
L “ /
Zoology
Practical I (Special Paper)
Ichthyelogy (I & 1V)

Time: 5 hour

5, Labeo, Toredo. 10

I Major dissection Nervous system of Walago, Mys
2. Minor dissection of internal ear, accessory, respiratory

glands, webrian ossicles. 03

3. Mounting preparation of permanent slides. 03

03

4. Age determination of fish with the help of scales
08
08

;, organ, pituftary

5. Identification of fish
6. Spotting of museum specimen slides and bones.

7. ¥Viva Voice. 05
R. Practical record, coliection. 5+5 10
Total S50
5
i

L —

M: M 50



L Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years @
As recommended by Central Board of Studies in Zoology
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Class / P&l : B.Sc. I year (Session-2017-18)
Paper : I*

Subject/ fawa : Zoology

Title of Paper : Invertebrate

Max. Mark/ 3If&IHaH b - 422

Unit-I
1. Elementary knowledge of Zoological Nomenclature and International Code.
2. Classification of Lower Invertebrates (According to Parker and Haswell 7" edition)
(i.Protozoa ii. Porifera iii. Coelenterata iv. Helminthes)
3. Classification of Higher Invertebrates (According to Parker and Haswell 7" edition)
| (i. Annelida ii. Arthropoda iii. Mollusca iv. Echinodermata v. Hemichordata)

Unit-Il

Protozoa- Type study of Plasmodium.
Protozoa and Diseases.

Porifera- Type study of Sycon
Coelenterata- Type study of Obelia.
5. Corals and Coral Reef formation.

Unit-ill

| 1. Helminthes- Type study of Liver Fluke (Fasciola hepatica).
j Nematodes and diseases.

Annelida- Type study of Earthworm (Pheretima)
Metamerism in Annelida

Structure and significance of Trochophore larva.

nit-1v
Arthropoda- Type study of Prawn (Palaemon).
Larval forms of Crustacea.

Insect as Vectors of human diseases.
Mollusca- Type study of Pila {An Apple Snail).
Larval forms of Mollusca

Unit-V

1. Echinodermata- External features and water vascular system of Star fish.
2. Larval forms of Echinoderms.

3. Minor Phyla- Ectoprocta and Rotifera.

4. Hemichordata -Type study of Balanoglossus

5. Affinities of Balanoglossus. o

o
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o o Department of higher Education, Govt. of M.P. &
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / D&TT : B.Sc. I year (Session-2017-18)
Paper : e
Subject/ f[ag : Zoology
Title of Paper : Cell Biology and Developmental Biology
Max. Mark/ 3TfeThad 3ih : 422

[ Unitd

| 1. History of Cell Biology, Cell theory

2, Prokaryotic and Eukaryotic Cells.

3. Structure and function of Golgi body, Endopiasmic Reticulum Lysosomes.
4. Structure and functions of Mitochondria, Ribosome, Centriole, Microsome

Unit-11

1. Structure and functions of Nucleus and Nucleolus.

2. Structure and functions of typical Chromosome.

3. Special type of Chromosome- Lampbrush and Polytene.
4. Nucleocytoplasmic interaction.

5. Cell cycle, Mitotic and Meiotic cell division.

Unit-lll

1. Spermatogenesis
2. Oogenesis

3. Fertilization

4. Parthenogenesis
5. Regeneration.

Unit-tv

Development of Frog

1. Cleavage

2. Blastulation

3. Fate map construction

4. Gastrulation and formation of three germinal layers
5. Structure of Tadpole Larva

Unit-V

Development of Chick
Cleavage
Blastulation

Fate map construction C,\/ - o
Gastrulation (W
Development of chick embryo upto formation of primitive streaks. IS &,ﬁ/
Extra embryonic membrane in chicks O L1 Meot)
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B.Sc. — | Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall

Kotpal, RL

Rastogi, VB

Arora, MP

Verma, PS and Agrawal, VK
Karp

Sheelar & Bianchi

Rastogi V.B.

De Robertis

Powar, CB

\ Verma, PS and Agrawal, VK

- Text book of Invertebrate Zoology
: Invertebrate

: Developmentai Biology

: Embryology

: Chordate Embryoclogy

: Cell and molecular Biology

: Cell and Molecular Biology

. Introduction to cytology

: Cell and Molecular 8iology

: Cell Biology

: Cell Biology, Genetics, Molecular Biology, Evolution
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Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / &l : B.Sc.lyear (Session-2017-18)
Subject/ faw7 : Zoology Practical

Max. Mark/ 31fS/eH 3f6 : 50
The practical’s work will be based on theory syllabus and the candidates
will be required to show the knowledge of the following :-
1. Study of Museum Specimens and slides relevant to Invertebrates Studied in
theory. (any §)
2. Mounting / squash preparation :- (any 1)
(a) Prawn statocyst
(b) Pila-Ctenidium/redula/osphridium
(c} Earthworm- Septal nephndia
(d) squash preparation onion root tip
3. Dissection — {any 1)
(a) Earthwarm- Digestive System, Nervous System, Reproductive System
(b) Prawn- Nervous System, Appendages
(c} Pila- Nervous System
4. Exercise related to frog and Chick embryology. (any 2)
5. Exercise related to cell biology — (any 2)
(a) Stages of mitotic and meiotic cell division
{b) Special types of Chromosome
Distribution of Marks

1. Dissection 08
2. Spotting 16
3. Mounting/ Squash Preparation 06
4. Exercise related to Embryology ‘ 05
5. Exercise related to Cell Biology 05
6. Viva —voce 05
7.

Practical Record and collection 05 )
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / Bh&f] : B.Sc. Il year (Session-2018-19)
Paper : |
Subject/ A9 : Zoology
Title of Paper : Vertebrates and Evolution
Max. Mark/ 31f&ad i : 42'/?
[ UNITI

1.0rigin of Chordates, Classification of fhylum Chordate upto orders according to Parker
andHaswell {Latest edition).

2.Urachorbata- Type study of Herdmania

3.Cephalochordata- Type study of Amphioxus, Affinities of Amphioxus

4.Comparison between Petromyzon and Myxine.

CUNITII

1.Comparative account of integuments

2.Comparative account of limb bones and girdies of vertebrates {(Amphibia, Reptites, Birds and
Mammals).

3.Comparative account of digestive system (Amphibia, Reptiles, Birds and
Mammals).

4.Comparative account of respiratory system (Amphibia, Reptiles, Birds and
Mammals).

 UNIT Il

1.Comparative account of aortic arches and heart.
2.Comparative account of brain.

3.Comparative account of Urinogenital system.

4 Placentation in mammals.

T UNIT IV

QOrigin of life- modern concepts only.

Lamarckism, Darwinism.

Modern synthetic theories: Variations, Mutation, Isolation & Speciation
Adaptation and Mimicry

Micro, macro evolution and mega evolution.

s wh =

UNITV
1. Fossils, methods of fossilization, determination of age of fossils.

2. Study of extinct forms: Dinosaurs and Archaeopteryx. Q) a/-“‘)
3. Zoogeographical distribution. -
C

4. Evolution of man.
5. Geoilogical time scale and Insular fauna.
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / & : B.Sc. Il year (Session-2018-19)
Paper : ]
Subject/ fawg : Zoology
Title of Paper : Animal Physiology and Bio-Chemistry
Max. Mark/ f&rHaT 3id : 42/

* Unit I: Nutrition and Metabolism

. 1. Physiology of digestion in mammals

| 2. Protein Metabolism: Deamination, Decarboxylation. Transamination of amine acids,

| and Ornithine cycle.

i 3. Carbohydrate metabolism- Glycogenesis, Glycogenolysis, Glycolysis, The Citric acid
cycle,Gluconeogenesis.

4. Lipid Metabolism-Beta oxidation of fatty acids.

Unit lI: Respiration, Excretion and Inmune System

1. Mechanism and Physiology of respiration in mammals(transport of gases, chloride
shift).

2. Physiology of Excretion- urea and urine formation in mammals

3. Innate and acquired immunity, immune cells and lymphoid system, imrmune response:
cellular and humoral immunity

Unit {i: Regulatory Mechanisms of Enzymes and role of Vitamins
1. Thermoregqulation.

2. Definition and nomenclature of enzymes, classification of enzymes.
3. Mechanism of enzyme action.

4. Co-enzymes

5. Vitamins

Unit IV: Neuromuscular Co- ordination

1. Types of neurons and glial cells

2. Physiology of nerve impulse conduction.

3. Types and structure of Muscles

4. Theory of muscle contraction and its biochemistry.

Unit V: Endocrine system
. 1. Structure and functions of Pituitary gland.
- 2. Structure and functions of Thyroid gland.
3. Structure and functions of Adrenal gland.
4. Structure and functions of Parathyroid, Thymus and Islets of Langerhan’s.
2. Physiology of Male and female Sex hormones.
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B.Sc. — Il Year — Zoology

Books of MP Hindi Granth Academy

Parker & Haswall . Text book of Vertebrate Zoology
Kotpal, RL :Vertebrate
Jordan, EL and Verma, PS : Chordate Zoology
Rastogi, VB : Organic Evolution
Singh and Chaturvedi : Organic Evolution
Ernst W. Mayr : Evolution and the Diversity of life
Colbert : Evolution
Verma, PS and Agrawal, VK . Cell Biology, Genetics, Molecular Biology, Evolution
Verma PS . Animal Physiclogy
Nigam, HL - Animal Physiology
Wood, DW : Principle of Animal Physiology
Berry, AK : Animal Physiology and Biochemistry
Prosser, CL . Comparative Animal Physiclogy
Govyal and Shastri : Animal Physiology
Shrivastava, HS : Biochemistry
Lehninger : Biochemistry
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / h&iT : B.Sc. Il year (Session-2018-19)
Subject/ fawg : Zoology Practical
Max. Mark/ 3TfIhc™ 37 : 50

1. Dissections of commercially available species of locally available Fishes
(Efforts may be done to use computer simulation techhique).

2. Study of museum specimens ( Vertebrates)

3. Study of specimens of evolutionary importance viz living fossils,
connecting links, extinct animals, fossils: Limulus, Latimeria, Dianosaurs,
Asciatic chital, Archeopteryx, Peripatus, etc.

4. Osteology : Limb bones and girdle bones of Frog, Varanus, Pigeon and Rabbit.

5. Detection of Protein, Carbohydrate and Lipid / Study of Human saiivary enzyme
activity in relation to pH.

6. Hematological Experiment- RBC and WBC counting / Blood grouping in blood
samples / Estimation of Hemoglobin and sugar in blood samples

7. Histological study of various endocrine glands —T. S. of Thyroid, T. S. of Pituitary

gland ,T. S. of Adrenal gland , T. S. of Testis, T. S. of Ovary.

Histological study of Digestive and Visceral organs - T.S of Stomach , T.S of

Intestine, T.S of Pancreas T. S. of Liver, T.S of Lungs and L.S. of Kidney

Distribution of Marks

R

1. Dissection 08
2. Spot related to evolution 05
3. Spotting (4 spot, 2 Bones, 2 Slides) 16
4. Biochemical test / Enzyme activity 05
5. Hematological Experiment 06
4. Viva -voce 05
7. Record 05

Total 50
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / &l B.Sc. IN year (Session-2019-20)
Paper : I

Subject/ faw : Zoology

Title of Paper : Genetics

Max. Mark/ 3TIHTH 37dh : 42?2

UNIT | : Heredity and Genetic material

1.Mendel’s laws of heredity.

2 Variations- sources and types

3. Structure, motecular organization and function of DNA and RNA and types of RNA
4. DNA replication in Prokaryotes.

5. Nucleosome {Solencid model)

UNIT Il Gene Expression

1.Genetic Code

2. Transcription in Prokaryotes
¢ 3. Translation in Prokaryotes
i 4. Gene expression: Regulation of protein synthesis and Lac operon model.
5. Split gene, overlapping gene, pseudo gene

UNIT I : Linkage and Chromosomal aberration

1.Linkage and crossing over- Types and significance

2. Sex determination- Chromosomal and genetic balance theory.
3. Sex linked inheritance {Haemophilia, colour blindness)

4. Structural and numerical changes in chromosomes

5. Mutation-Types and Mutagens

UNIT IV : Human Genetics

1.Human Karyotype

2. Human Genome Project

3. Multiple allele and inheritance of blood group

3. Autosomal and Sex Chromosome Syndromes in human

4. Genetic diseases in human- Sickle cell anaemia, Albinism and Thalassemia

 UNIT V : Genetic Engineering
1.Recombinant DNA technology and Gene Cloning
2. Polymerase chain reaction.
3. Blotting- Southern and Northern
4. DNA finger printing
5. Gene therapy
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.sc (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / D&l : B.sc Il year (Session-2019-20)
Paper : ]
Subject/ fagYy : Zoology
Title of Paper : Ecology and Applied Zoology
Max. Mark/ 3T&IHdq 3 : 42?2

| Unit-l Concept of Ecology

| 1. Abiotic and biotic factors, Component of ecosystem.

2. Energy flow in ecosystem : Food chain, Food web and Pyramids.

3. Biogeochemical cycle : Carbon, Oxygen, Nitrogen, Phosphorus

4. Population Concept — Characteristics of population. Factors affecting
Population growth.

 Unit-ll Habitat Ecology

1. Fresh water , marine and terrestrial habitat

2. Ecological division of India.

3. Biodiversity : Natural resources and their conservation with special reference
to forests.

Unit-lll Wild Life and Environment

1. Wild life Protection Act ,National Parks and Sanctuaries of Madhya Pradesh.
2. Endangered species of India.

3. Types of pollution : Air, water, soil, thermal and noise pollution.

4. Urbanisation and effect of human population on environment.

Unit-IV Aquaculture

1. Prawn culture: Culture of fresh water prawn , methods of prawn fishing ,
preservation and processing of prawns

2. Pearl culture and pearl industry.

3. Frog culture.

4. Major carp culture : Management of ponds , preservation and processing of
fishes.

5. Maintenance of Aquarium.

~ Unit-V Economic Entomology
1. Sericulture: Species of silkworm, life history of Bombyx mori, Sericulture

Industry in India.

2. Apiculture — Life cycle of the honey bee, methods of bee keeping, products of
bees, enemies of bees.

3. Lac culture: Lifecycle of lac insect and host plant of lac insects.

4.Common pests: Stored grains: Sitophilus oryzae and Tribolium castanaeum,
Vegetable pest: Piers brassicae and Dacus cucurbitae..

| 5.Biological control of insect pests
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B.Sc. — H! Year - Zoology

Books of MP Hindi Granth Academy

Lewin : Genetics (Latest Edition Strickberger : Genetics)
Gardner, MJ : Principles of Genetics

Singh, BD : Genetics

Singh, BD : Biotechnology

Gupta, PK : Genetics

Gupta, PK : Molecular Biology and Genetic Engineering
Verma, PS and Agrawal, VK : Genetics

Purohit : Biotechnology

Kohli and Ansar : Economic Zoology

Kohli : Ecology

Odum, EP : Fundamental of Ecology

Sharma PD : Environmental Biology and Toxicology
Natrajan, 55 . A Manual of Fresh Water Aguaculture
Upadhaya : Economic Zoology

Pal Ajay : Cellular & Molecular Biclogy
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Under Graduate Syllabus for B.Sc. (Bio) 3 Years @
As recommended by Central Board of Studies in Zoology
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Class / &1 ¢ B.Sc. Il year (Session-2019-20)
Subject/ fawg : Zoology Practical

Max. Mark/ 31fShaq 37F 50

The practical’s work will be as per theory syllabus and the candidates will
be required to the show the knowledge of the following :-

1. Study of fresh water, marine and terrestrial fauna, Major carps, Common

stored grain pest and vegetable pest

2. Water analysis — Dissolve Oxygen,pH,Hardness, Turbidity.
3. Study of Ecosystems and maintenance of Aquarium

4. Study of instrument related to Genetics- Centrifuge, PCR, Gel

electrophoresis, DNA finger printing.

5. Wild life - Endangered species.
6. Life cycle of silkworm, Honey Bee, Lac insect

Distribution of Marks

1. Spotting 12
2. Analysis of water 04
3. Exercise based on wildlife 05
4. Ecosystem 04
5. Study of Instruments 05
6. Problem on Genetics 05
7. Life Cycle 05
8. Viva -voce 05
9.Practical Record and collection 05

Total 50
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Department of higher Education, Govt. of M.P, @
Under Graduate Syllabus for B.S¢ {Bio) 3 YearS
AS recommended by Central Board of Studies in Zoology
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Class / &l : B.Sc | year {Session-2017-18)
Paper : |

Subject/ AT : Jrofiemes

Title of Paper : HIATBY

Max. Mark/ e 3 : 422
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Under Graduate Syilabus for B.Sc (Bio) 3 Year$ @
AS recommended by Central Board of Studies in Zoology
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Class / H&TT : B.S¢ | year (Session-2017-18)
Paper : 1l

Subject/ fawa : Arofrere

Title of Paper : BIRET fag= d At e
Max. Mark/ 378 aH 3Tdh : 42'/*
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Department of higher Education, Govt. of M.P. w
Under Graduate Syliabus for 8.5c (Bio) 3 Years
AS recommended by Central Board of Studies in Zoology
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Class / P&l : B.Sc Il year (Session-2018-19)
Paper : |

subject/ faTd : Jrofeme

Title of Paper : FIwH! AR IgABrE

Max. Mark/ aifrepad Ad : 42*?
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Department of higher Education, Govt. of M.P. @
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zoology
Iod Brerr o, /9. Ime
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Ciass / d&fl : B.Sc }l year {Session-2018-19)
Paper : |

Subject/ A9 : O

Title of Paper : SIwg BIE® Td Ha—arfa!
Max. Mark/ JTEHTH 3h : 422
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