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Syllabus For Degree ( B.Sc) Course
Subject — Botany
Year — 2017 Onwards

S.NO. Class Paper Title of the Paper Marks Marks Total Year
Theory CCE Marks
B.Sc Ist Year Ist Diversity of Lower Plants | 42,5 7.5 50
1 B.Sc Ist Year lind Diversity of Higher Plants | 42.5 7.5 50 2017-18
B.Sc Ist Year PRACTICAL ( Based on Paper | & 1} 50
2 B.Sc¢ lind Year | Ist Structure Development & | 42.5 7.5 50
Reproduction of
Flowering Plants 2018-19
B.5c lind Year | lind Plant Ecology Biodiversity | 42.5 7.5 50
and Phytogeography
B.Sclind Year | PRACTICAL ( Based on Paper | & I1) 50
3 B.5c lird Year | Ist Plant Physiology & 42.5 7.5 50
Biochemistry 2019-20
B.Sc llird Year | lind Cell Biology Genetics & 42.5 7.5 50
Biotechnology
B.Sc llird Year | PRACTICAL ( Based on Paper | & I1) 50
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Department of Higher Education, Govt. of M.P. @
Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Class /@an : B.Sec. wrw ad

Paper /v 13 : First/mem

Subject /favg : Botany

Title of Subject Group : Diversity of Lower Plants
v wE o1 Nife : = Ao @ argut 9 fafdear
Compulsory /siffarf : Compulsory

Max. Marks sferasaq : 42.5+7.5=50

Particulars/fdaor

Unit-1

Viruses and Prokaryotes : Characteristics of Viruses, general account of TMV
and T4 bacteriophage. Bacterial structure, nutrition, reproduction and economic
importance. General account of Mycoplasma, Cynobacteria and Actinomycetes.
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Unit-2

Algae : General characters, classification and economic importance. Important
features and life history of Chlorophyceae-Volvox,  Oedogonium,
Charophyceae-Chara, Xanthophyceae, Vaucheria, Phaeophyceae-Ectocarpus.
Rhodophyceae—Polysiphonia.
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Unit-3

Fungi : General characters, classification and economic importance. Important
features and life history of Oomycetes-Albugo, Zygomycetes : Mucor,
Ascomycetes : Yeast, Peziza. Basidiomycetes : Puccinia, Deuteromycetes :
Alternaria. General account of Lichens.
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Unit-4

Bryophyta : General Characters and Classification, study of morphology,
anatomy and reproduction of Hepaticopsida: Riccia, Marchantia,
Anthocerotopsida: Anthoceros, Bryopsida: Polytrichum.
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UHiI'Z-S' Pteridophyta : Important characters and Classification. Stelar organization.

Morphology and anatomy of Rhynia. Structure; anatomy and reproduction in
Lycopodium. Selaginella, Equisetum and Marsilea.

REIBIFET : WE F&9 1@ ffeRor | WEeR e, IRFRT # areg 1@ sniaRe avaTT |
STgpIISgH, R, sRReT Td aRefom 3 s 9o sidRe TR Td Wy |

Suggested Books :

1.

PN W
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G.M. Smith 1971 Cryptogamic Botany. Vol - I Algae & Fungi Tata McGrraw Hill
pub. Co. New Delhi.

G.M. Smith 1971 Cryptogamic Botany. Vol — II Bryophytes & pteridophytes. Tata
McGrraw Hill pub. Co. New Delhi.

O.P. Sharma, 1992. Text book of thallophyta McGrraw Hill pub. Co.

O.P. Sharma, 1990. Text book of Pteridophyta Mcmillan indai Ltd.

P.D. Sharma, 1991. The Fungi. Rastogi & co. Meerut.

H.C. Dubey, 1990. An introducation of Fungi. Vikas pub. House pvt. Ltd.

P. Puri, 1980. Bryophyta Atma ram & sons, Delhi.

A. Clifton, 1995. Introduction to the Bacteria. Mcgrew Hillpub. Co. New delhi.
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus

= As recommended by Central Board of Studies and approved by the Governor of M..P.
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Class / @& : B.Sc. v o

Paper /w3 43 : Second/fgg

Subject / fawg : Botany

Title of Subject Group : Diversity of Higher Plants
fvg g @1 Wi : o= uIeul It fafdeman
Compulsory /sifaard : Compulsory

Max. Marks siftaaq : 42.5+7.5=50

Particulars/Ravor

Unit-1

Gymnosperm : General characters and Classification of Gymnosperms.
Heterospory and Origin of Seed Habit. Diversity of Gymnosperms. Geological
Time Scale and Fossilization. Fossil Gymnosperms: Lyginopteris and
Williamsonia.
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Unit-II

Gymnosperm : Morphology, Anatomy, Reproduction and life cycie Of Cycas,
Pinus and Ephedra.
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Unit-111

Taxonomy : Origin and Evolution of Angiosperms: Principles and rules of
Botanical Nomenclature, Museum, Herbarium and Botanical Gardens;
Classification of Angiosperms: Bentham and Hooker, and Modern trends in
Taxonomy including Molecular taxonomy. APG IV System.
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Unit-IV

Taxonomy : Terminology for plant description in semi-technical language:
Diagnostic characteristics and Economic Importance of Families -
Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, and Apiaceae.
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Taxonomy : Diagnostic characteristies & Economic Importance to Families —
Rubiaceae, Asteraceae, Apocynaceae, Solanaceae, Lamiaceae, Euphorbiaceae.
Liliaceae, and Poaceae.
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" SUGGESTED READINGS :-

9

W

Agarwal, S.B. 2007. Unified Botany, Shivlal Agarwal & Company Indore.

Bhatnagar, S.P. and Moitra 1996. Gymnosperms. New Age International Limited,

New Delhi.

Davis. P.H. and Heywood, V.H. 1963, Principles ot Angiosperm taxonomy. Oliver

and Boyd, London.

Gangulee, H.C. & kar, A.K. 2006. College Botany Voll. ITI, New Central Book

Agency (P) Ltd. Kolkata, 700009.

Heywood, V.H. and Moore, D.M. (eds) 1984. Current concepts in plant taxonomy.

Academic press London.

Jeffery, C. 1992. An Introduction of plant taxonomy. Cambridge University press

Cambridge, London.

Jones, S.B. Jr. And Luchsinere, A.E. 1996. Plant Systematic. Mc Graw Hill Book co.

New York.

Kaushik, M.P. 2003. Modern Textbook of Botany, Prakash Publication Muzaffer

Nagar U.P.

Mukherjee, S.K. 2006. College Botany Voll. II, New Central Book Agency (P) Ltd.

Kolkata, 700009.

Pandey, B.P. 2010. A Text book of Botany-Angiosperms, S. Chand & Company Ltd.

Ramanagar New Delhi-110055.

Radford, A.E. 1986. Fundamentals of Plant Systmatics, Happer and Raw, New York.

Saxena and Sarabhai. 1989. Text book of Botany. Rastogi publication Meerut.

Singh, G. 1999. Plant Systematics : Theroy and Practice. Oxford and IBH Pvt. Ltd.

New Delhi.

Vasishta, P.C. 2005. Botany for degree students Voll-V, Gymnosperms. S. Chand &

Company Ltd. Ramanagar, New Delhi-110055. % >
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PRACTICAL SCHEME
B.sc. I Year (BOTANY)
(BASED ON PAPERI & 1)
50 MARKS
1. Algae/Fungi - 05
2. Bryophyta/pteridophyta - 05
3. Gymnosperms - 10
4. Taxonomy - 10
5. Spotting (01-05) - - 10
6.  Viva Voce - 05
7. Sessionals 05
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. ' Department of Higher Education, Govt. of M.P.
‘ Under Graduate Annual Pattern syllabus
As recommended by central Board of Studies and approved by Governor of M.P.
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a¥ 20192020
Class/ war : B.Sc. g qf
Paper/ u&1 ux , : First / wem
Subject/fyg : Botany /a7wfy fasm
Title of Subject Group : Plant Physiology and Biochemistry
fava wg =1 dide : Ry Hifidet & ST v
Compulsory /arfard : Compulsory
Max. Marks sifreay : 42.5+7.5 =50

Unit-1 | Plant water Relations : Properties of water, Importance of water in plant life,
Diffusion, Osmosis & Osmotic relation to plant cell. Water Absorption. Ascent
of Sap. Transpiration : Structure & Physiology of Stomata, Mechanism of
Transpiration, Factors affecting the rate of Transpiration.
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Unit-2 | Plant Nutrition & Biomolecules : Mineral Nutrition, Essential Macro &
Micro Nutrients and their role, absorption of mineral nutrients and
hydroponics, Translocation of organic solutes,

Biomolecules : Structure classification and functions of Carbohydrates
Amino Acids, Protiens andLipids.
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Unit-3 | Photosynthesis Chloroplast, Photosynthetic pigments, Concept of two
photosystems, Light reaction, Red drop, Emerson’s effect, Dark reaction —
Calvin cycle, Hatch & Slack cycle, CAM cycle, Factors affecting rate of
photosynthesis & Photorespiration.
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.| Unit-4 | Respiration : Mitochondria, aerobic and anaerobic respiration, fermentation,
Respiratory coefficient, mechanism of respiration — Glycolysis, Kreb’s cycle,
Pentose Phosphate Pathway, Electron transport system, Factors affecting rate of
respiration, Redox potential and theories of ATP Synthesis.
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Unit-5 | Enzymology & Plant Hormones : Classification, nomenclature and
characteristics of Enzymes, Concept of holoenzyme, apoenzyme, co-enzyme
and co-factors, Mode & mechanism of enzyme action, Factors affecting
enzyme activity.

Plant Harmones : Discovery, Structure mode of action and role of auxins,
Gibberellins, Cytokinin, Abscissic Acid and Ethylene,
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SUGGESTED READINGS ; -

1. David, L.N. and Michael, M.C. 2000. Leheniger’s Principle of Biochemistry, Macmillan worth
Pub. New York, U.S.A.

2. Gengulee, H.C. Das, Datta, C. and sen, S. 2007. College Botany Voll. I, New Central Book
Agency (P) Ltd. Kolkata. 700009

3 Hopkins, W.G. 1995. Introduction of Plant Physiology Pub. John Wiley and sons, New York,

4. Taiz & Zeiger, E, 1998. Plant Physiology. Sinauer associates, Inc. Pub. Massachudetts, U.S.A,

5. Salisbury & Ross — Plant Physiology.

6 Devlin - Plant Physiology .

7

Verma, S.K. & Verma, M.A. 1995, Text Book of Plant Physiology & Biotechnology. S. Chand &
Company.
8. Verma, V. 1995, Plant Physiology, Emkey Pub.
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Department of Higher Education, Govt. of M.P.

Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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T 201920

Class / e B.Sc. g af
Paper /ve u= Second/figha
Subject /fawg : Botany
Title of Subject Group : Cell Biology, Genetics and Biotechnology
fova wg @1 e : PIRNPT AAW, IR W@ ST W
Compulsory /sifrard : Compulsory
Max. Marks arf¥eaq : 42.5+7.5=50

Particulars/faavvr
Unit-I | The cell envelops and organelles: plasma membrane, lipid bilayer structure,

functions of the cell wall. Structure and function of cell organelles: Nucleus
Chloroplast, Mitochondria, Golgibodies, ER, Peroxisome and Vacuole.

Unit-11

Chromosomal organization : Structure and functions of Chromosome,
centromere and telomere. Nucleosome model, special types of chromosomes,

Mitosis

Duplication, Translocation and Inversion; Variation in chromosome number,
Euploidy, Aneuploidy, DNA: The genetic material, DNA Structure and
replication.

ey R \
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and Meiosis. Variation in chromosome Structure Deletion,

a%.ﬁﬂiw,'mﬁwmvﬁrﬁmmlwmﬁ%ﬁﬂaﬁrm

Unit-I11

Genetic

assortment; Linkage analysis; Interactions of genes. Cytoplasmic inheritance,
Mutations: spontaneous and induced: Transposable elements; DNA damage and

repair.

inheritance: Mendelism: laws of segregation and independent
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Unit:IV | Gene : Structure of gene, genetic code, transfer of genetic information;

Transcription, translation, protein synthesis, tRNA, and ribosomes. Regulation
of gene expression in prokaryotes and eukaryotes.

Unit-V | Biotechnology : Definition; basic aspects of plant tissue culture; cellular

totipotency, differentiation and morphogenesis Important achievemements of
biotechnology in agriculture.

Genetic engineering: Tools and techniques of recombinant DNA technology;
cloning vectors; biology of Agrobacterium; vectors for gene delivery and
marker genes. genomic and cDNA library: Gene mapping and chromosome
walking.

ﬁamaﬁﬁ:wﬁﬂﬂm,mmﬁmwmaaaﬁaﬂuméﬁﬁﬁw
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SUGGESTED READINGS :-

1.

2.

Lh
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Alberts B.D. Lewis, J. Raff, M. Rubers, K. Nad Watson I.D. 1999 molecular
Biology of Cell Garland pub.Co. Inc. New York, U.S.A.

P.K. Gupta 1999 a text Book of Cell and Molecular Biology Rastogi Pub. Meerut
India.

Kleinsmith L.J. and Molecular Biology (2™ edition) Harper Collins College Pub.
New York USA.

P.K. Gupta Genetics Rastogi Pub. Meerut.

Sinha & Sinha Cytogentics & Plant Breeding Vikas Pub.
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PRACTICAL SCHEME
B.sc. 111 Year (BOTANY)
(BASED ON PAPERI & IN)
50 MARKS

1. Exercise based on Physiology - 10
2. Biochemical Test - 05
3. Exercise based on Cytology - 10
4.  Exercise based on Gengfic Problem - 05
5. Spotting (01-05) - 10
6.  Viva Voce - 05
7. Sessionals - 05
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Department of Higher Education, Govt. of ML.P.
Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Class / ®&1 : B.Sc. fg<iy af
Paper /v o3 : First/srem
Subject / favg : Botany
Title of Subject Group Structure, Development & Reproduction of

: Flowering Plants
fiva wg =1 ffs : i Quf Y Ween, few vd yorm
Compulsory / aifard : Compulsory
Max. Marks 3t : 42.5+7.5 =50

Particulars/fQazor

Unit-I | Tissue System. Types of vascular bundles, apical meristem, Classification of

meristem. The Root System : Root apical meristem. Differentiation of primary
and secondary tissues and their role. Anatomy of Monocot and Dicot root.
Secondary growth in root. Modification of root for Various Functions,
Interaction of root with microbes.

Unit-11

The Shoot System : Shoot apical meristem and histological organization.
Anatomy of Monocot and Dicot Stem. Vascular cambium and its functions.
Secondary growth in stem, characteristics of growth rings: sapwood and heart
wood. Secondary Phloem, Cork Cambium and Periderm. Anomalous
Secondary growth in Nyctanthus, Boerhhavia, Achyranthus, Leptadenia,
Salvadora, Bignonia and Dracaena,
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Unit-II

The Leaf System: Origin and development of leaf. Diversity in size, shape and
arrangement. Internal structure of Dicot and Monocot leaf. Adaptations to
photosynthesis and water stress, senescence and abscission.
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[Onit-Iv Embryology : Concept of flower as a modified shoot. Structure of Anther,
IBE Microsporogenesis and Male Gametophyte. Structure of Pistil, Ovules,
Megasporogenesis and Development of Female Geametophyte (Embryo Sac)
and its types. Pollination — Mechanism and Agencies of Pollination, Pollen
Pistil interactions and Self incompatibility.

W:wwﬁmmﬁmlmﬁmmwﬂ?
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Unit-V | Embryology : Double Fertilization and triple fusion. Development and types of
endosperm and its morphological nature, Development of Embryo in Monocot
and Dicot plants, Fruit development and maturation, seed structure and
dispersal. Mode of Vegetative Propagation.

T T gioi | e yae @ e |

SUGGESTED READINGS :-

. Gangulee, H.C,, Das, K.S. And Dutta, C. 2007 College Botany Voll. I, New Central
Book Agency (P) Ltd. Kolkata, 70000

. Heywood, V.H. & Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy.
Academic press, London.

. Jones, S.B. Jr. And Luchisnger, A.E. 1986, Plant Taxonomy (II1 edition) Mc Graw
Hill Book Co. New York.

. Maheshwari, P. 1978. Plant Embryology. Pandey, B.P. 2010. A Text book of
Botany-Angiosperms, S. Chand & & Company Ltd. Ramnager, new Delhi-110055,

. Radford, A.E. 1986. Fundamentals of Plant Systematics, Harper and Row, New
York.

- Shrivastava and Das, Modern text book of botnay vol.Ill & 1V.
. Singh, V., Pande P.C. and Jain, D.K. Structure & Development in Angiosperms.

Rastogi Publication, Meerut. ‘w i
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P,

=g e 39T Hovo e
s SEel @ oy aiffe gl 3R uease
S AT HUSH VT ARG T AOH0 B NISAUTA ERT SRR

|A 2018—19

Class / %& : B.Sc. fgfig af
Paper /9& oA : Second/fg<ha
Subject / fawg : Botany
Title of Subject Group : Plant Ecology, Biodiversity and Phytogeoraphy
fva g o1 A9 : urey gk, St fafdear od qrew dhiferast
Compulsory /afarf : Compulsory
Max. Marks aifereaq : 42.5+7.5=50

Particulars/faazor

Unit-1

Ecosystems : Structure and types, Biotic and Abiotic components, Trophic
levels, Food Chain, Food Web, Ecological Pyramids, Energy Flow, Concept of
Biogeochemical Cycles: Gaseous Liquid and Sedimentary cycles: Carbon,
Nitrogen, Water, Phosphorus and Sulphur cycle.

mmmwmﬁ%waﬁﬁmwmwmwmm
TRRufe fARfts, Sof warg | S <rRtS o seurm, WY, 57 g saEr
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Unit-IT

Ecological adapations : Morphological, Anatomical and physiological
responses water adaptation (Hydrophytes and Xerophytes) Temperature
adaptation (Thermoperiodism and Vernalization), Light adaptation (Heliophytes
and Sciophytes), Photoperiodism, Plant Succession: causes, trends and
processes, Types of succession — Hydrosere and Xerosere.
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Unit-111

Biodiversity & Poputation Ecology : Distribution patterns, Density, Natality,
Mortality, Growth curves, Ecotypes and Ecads : Community Ecology:
Frequency, Density, Abundance, Cover and Life forms. Biodiversity : Basic
concept, definition, Importance, Biodiversity of India. Hotspots, in situ and ex-
situ conservation. Biosphere reserves, Sancturies and National parks of
Madhya Pradesh. Endangered and Threatened species, red data book.
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. « Unit-IV | Soil & Pollution : Physical and chemical properties, soil formation,
Development of Soil Profile, Soil classification, Soil composition, soil factors;
Pollution: Definition, Types & Causes; Global Warming, Acid Rain, Climate
Change and Ozone Layer & Ozone Hole.

TR W@ U e w9 vt o ger fmi, gar iReier @ e, gar @
9el WG a1 HRS | UguY: TR FHR TE e, dRaw quH, sl qut

Ay aRad, 3o T e S o |

Unit-V | Phytogeography : Phytogeographical regions of India. Vegetation types of

Madhya Pradesh. Natural resources: definition and classification. Conservation

and management of natural resources, Land resource management, Water and

wet land resource management.

WW:W%WW%IH@O%WWIWW—
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SUGGESTED READINGS : -

Benerjee.. S. 1998. Bio Diversity conservation — Agrobotamica, Bikaner.

ol b

Kumar, U.K. 2006. Bio diversity principles and conservation, A grobios, Jodhpur.
Odum, E.P. 5™ ed. 2004 Fundamentals of Ecology, Natraj Publisher, Dehradun.
4. Puri. G.S. 1960. Indian Forest Ecology.

i

Sharma. P.D. 7" ed. 1998. Ecology and Environment, Rastogi Publication, Shivaji Road, Meerut.
250002. India
6. Shukla, R.S. & Chandel, P.S. 2006. A Text Book of Plant Ecology.
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PRACTICAL SCHEME
B.sc. II Year (BOTANY)
(BASED ON PAPER 1 & II)
50 MARKS
1. Section Cutting-Root/Stem/Leaf - 10
2. Embryology — Anther/Ovule/Placentation - 05
3. Exercise based on Ecology - 10
4.  Exercise based on Phytogeography/National Parks - 05
5. Spotting (01-05) - 10
6. Viva voce - 05
7. Sessionals - 05
Mﬂ/&_ YP‘LQY?J e S ("\V\f B
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus _
As recommended by Central Board of Studies and approved by Governor of M.P.

o e T, AW, e
T Tl @ 0 e 1§ TR ugEsd
PN T AVSH GIT AT T HOWO B oYU BT AR

Syllabus For Degree ( B.Sc) Course
Subject — Botany
Year — 2019 Onwards

S.NO. Class Paper Title of the Paper Marks Marks Total Year
Theory CCE Marks
B.Sc Ist Year Ist Diversity of Lower Plants | 40 10 50
1 B.Sc Ist Year lind Diversity of Higher Plants | 40 10 50 2019-20
B.Sc Ist Year PRACTICAL ( Based on Paper | & 1) 50
2 B.Sc lind Year | Ist Taxonomy & Embryology | 40 10 50
of Angiosperms
B.Sc lind Year { lind | Plant Ecology Bicdiversity | 40 10 50 2020-21
and Phytogeography
B.Sc lind Year | PRACTICAL { Based on Paper | & 11) 50
3 B.Sc llird Year | Ist Plant Physiology & 443 10 50
Biochemistry 2021-22
B.S¢ Iftrd Year | lind Cell Biology Genetics & 40 10 50
Biotechnology
B.Sc Wird Year | PRACTICAL { Based on Paper | & I1} 50

Private Students

$.NO. Class Paper Title of the Paper Marks Marks Total Year
Theory CCE Marks
B.5c Ist Year Ist Diversity of Lower Plants | 50 - 50
1 | B.ScistYear |lind Diversity of Higher Plants | 50 - 50 2019-20
B.Sc Ist Year PRACTICAL { Based on Paper | &) 50
2 B.Sc lind Year | Ist Taxonomy & Embryology | 50 - 50
of Angiosperm
B.Sc lind Year | lind Plant Ecology Biodiversity | 50 - 50 2020-21
and Phytogeography
8.5c lind Year | PRACTICAL ( Based on Paper | & II) 50
3 B.Sc ilird Year | Ist Plant Physiology & S0 - 50
Biochemistry 2021-22
B.Sc llird Year | lind Cell Biology Genetics & 50 - 50
Biotechnology
B.Sc llird Year | PRACTICAL { Based on Paper | & II) S0
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus
As recommended by Central Board of Studies and approved by the Governor of MLP.

9= e faam Hodo WA
e surl @ fag affs g aqaR gagss
FE A S ERT IFERT TT HoWo B U BRI TR

a9 201920
Class /@& : B.Sc. yer af
Paper /999 13 : First/yas
Subject /fas : Botany
Title of Subject Group : Diversity of Lower Plants
fawg g o1 N : o s & ureul @t fafdern
Compulsory /¥ : Compulsory
Max. Marks 3f¥@ad : 40+10 = 50
Particulars/faaor

Unit-1 | Viruses and Prokaryotes : Viruses, Viroids and Prion.Characteristics of
Viruses, general account of TMV and T4 bacteriophage. Bacterial structure,
nutrition, reproduction and economic importance. General account of
Mycoplasma, Cynobacteria and Actinomycetes. Application of Microbiology.
Important crop diseases, their prevention and control measures.

IRRE T8 MBRYE : fAw], mrEey @ i | Rt & wmeg de, dud v @
BR fFefEes o1 amr R Sham] @& W)aar 9w, g 09 aRie Wea,
AIHTAH], ARAI-JRIRAT Ud [aRmHAEges & 9Mg [Rer 928 Sifka] &
TANRT | Rt Bl B 1, R ¢d ASAH |

Unit-2 | Algae : General characters, classification and economic importance. Important
features and life history of Chlorophyceae-Volvox, Qedogonium,
Charophyceae-Chara, Xanthophyceae, Vaucheria, Phaeophyceae-Ectocarpus.
Rhodophyceae—Polysiphonia.

daret : ol F wE cew, aiifexe vd eniie Aew | g @ vl Wiad T

FARIBIIG—aTcarad, Hem=aE, PRIGTIE—FRT, ST — qrINar
BT TFeIdid, VS~ AT hI [T |

Unit-3 | Fungi : General characters, classification and economic importance. Important
features and life history of Qomycetes-Albugo, Zygomycetes : Mucor,
Ascomycetes : Yeast, Peziza. Basidiomycetes : Puccinia, Deuteromycetes :
Alternaria. General account of Lichens.

AP : PAP] O THFI ALV UG FHv T oMfNE Heww | W@ wEll U8 WiEe gfage
BT AT @ SAFRASTT—Te=, TARRTARINRE S RIS |
THHIREG—aRe, UeTgan, IRfsurmaiS -, SRR NT—sneeRARa,

ClIgH=q BT HH faaRor |
h r A
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Unit-4 | Bryophyta : General Characters and Classification, study of morphology,
anatomy and reproduction of Hepaticopsida: Riccia, Marchantia;
Anthocerotopsida: Anthoceros, Bryopsida: Polytrichum.

AATOIZST : GHETG &0 U9 giiexv, 980 APHINGI, A[MRP FEqr ¢d gor=
RS- Ritgar YRS, TreRREIe—v=IRR: s Ul dHH |

Unit-5 | Pteridophyta : Important characters and Classification. Stelar organization.
Morphology and anatomy of Rhynia. Structure; anatomy and reproduction in
Lycopodium. Selaginella, Equisetum and Marsilea.

RBAPIgET | W Feor TF qeiwRer | Wier wred, wifefaar @ aTgy gd AidRe wRa |
AsEfeH, R, s@ifaen @ Ao &) aea deon e S§adr ¢ uot- |

SUGGESTED BOOKS :

1. G.M. Smith 1971 Cryptogamic Botany. Vol - I Algae & Fungi Tata McGrraw Hill
pub. Co. New Delhi.

2. G.M. Smith 1971 Cryptogamic Botany. Vol — II Bryophytes & pteridophytes. Tata
McGrraw Hill pub. Co. New Delhi.

3.  O.P. Sharma, 1992. Text book of thallophyta McGrraw Hill pub. Co.

4. O.P. Sharma, 1990. Text book of Pteridophyta Mcmillan indai Ltd.

5. P.D. Sharma, 1991. The Fungi. Rastogi & co. Meerut.

6. H.C. Dubey, 1990. An introducation of Fungi. Vikas pub. House pvt. Ltd.

7. P. Puri, 1980. Bryophyta Atma ram & sons, Delhi.

8.  A. Clifton, 1995. Introduction to the Bactetia. Mcgrew Hillpub. Co. New delhi.

0. Dubey, P.N., Microbiology.

10. Pawar and Pawar, Microbiology.

11.  Singh, R.N., Plant Pathology.




Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.

=g 3w fawmT [owo =
wiae oeal & fav affe ugfr erar ugasa
DT AT HUSH G SRR TAT HOWO & WSAUTA BT AT
A 201920

Class /®&m : B.Sc. yoH a6

Paper /7% 93 | o Second/fgdia

Subject /fawa : Botany

Title of Subject Group : Diversity of Higher Plants
vy wE @1 dids : S= gl @t fafdea
Compulsory /3far : Compulsory

Max. Marks sfEraas : 40+10 = 50

Particulars/faawor

Unit-1

Gymnosperm : General characters and Classification and Distribution of
Gymnosperms in India. Heterospory and Origin of Seed Habit. Diversity of
Gymnosperms. Geological Time Scale and Fossilization, types of fossils, tools
and techniques . Fossil Gymnosperms: Lyginopteris and Williamsonia.

SISl : SFTTSrl & Ay @, gitener v MR H faaRen. favedremeT vl
fio1 wwWE & [ | SFTgaEeal @ ffderg | g-dsie wEa et SagEea,
WY B YHR, A TG b1 | IEgudIel WA ;- dgeiHreiRg g fafraifE |

Unit-1T

Gymnosperm : General account of Cycadodiofilicales, Bennettitales and
Gnetales. General account of Ginkgoals. Morphology, anatomy, reproduction
and life cycle Of Cycas, Pinus and Ephedra.

g : ARSfEfiiee, Fewce T Fden & Mg e |
SRR e
AISHY, TS, U9 Sihgl ®) ARG, TR ARa], To+q aell Sia-—a: |

Unit-111

Tissue System. Types of vascular bundles, apical meristem, Classification of
meristem. The Root System : Root apical meristem. Differentiation of primary
and secondary tissues and their role. Anatomy of Monocot and Dicot root.
Secondary growth in root. Modification of root for Various Functions,
Interaction of root with microbes.

A% OF, Wasd qd & YHR, v gl o, Tl $ae B aiiex |

e TF 0 OS F AR GRS Fae: wuie U Fies sael #1 et W e
FE | HEIEl wie Ud fedidoesl S @ arwie W, o d fgde gig | s
TR B T B HUROT | GEASlal $ AIY S8 P URaRE |

Unit-1V

The Shoot System : Shoot apical meristem and histological organization.
Anatomy of Monocot and Dicot Stem. Vascular cambium and its functions.
Secondary growth in stem, characteristics of growth rings: sapwood and heart
wood. Secondary Phloem, Cork Cambium and Periderm. Anatomy of Csand C4
Plants Anomalous Secondary growth in Nyctanthus, Boerhhavia, Achyranthus,




~

m‘ﬁﬁa RiE Midwer Aretde wd Sasi §e, Ao @ EdewEh & @ @t
M=<IRD ﬁmqllﬂaﬁﬂwwwﬁaﬁdlaﬁﬁmfﬁgwaﬁﬁﬁm RGEIRS
T4 FORETE | BT TAd, e degd gd aRed C3 @ C, O 3 idRe ERe|
T s giy — freeser, IR, Temve, oI, weare, @i
S|

Unit-V | The Leaf System: Origin and development of leaf. Diversity in size, shape and
arrangement. Internal structure of Dicot and Monocot leaf. Adaptations to
photosynthesis and water stress, senescence and abscission.

ot o= : Ul @) Sl vd e, wWe, oTeR Ud fws ¥ fafdwdn, gedienEl 79
o= uot &Y sriaRe wxem, e YIONY U9 Sioid Uiied @1 i dme wiean ud
faerm | :

SUGGESTED READINGS :-

. Agarwal, S.B. 2007. Unified Botany, Shivlal Agarwal & Company Indore.

J Bhatnagar, S.P. and Moitra 1996. Gymnosperms New Age International lented
New Delhi.

* Davis. P.H. and Heywood, V.H. 1963, Principles ot Angiosperm taxonomy. Oliver
and Boyd, London.

. Gangulee, H.C. & kar, AXK. 2006. College Botany Voll. 1Il, New Central Book
Agency (P) Ltd. Kolkata, 700009.

. Heywood, V.H. and Moore, D.M. (eds) 1984. Current concepts in plant taxonomy.
Academic press London.

. Jeffery, C. 1992. An Introduction of plant taxonomy. Cambridge University press
Cambridge, London. |

. Jones, S.B. Jr. And Luchsinere, A.E. 1996. Plant Systematic. Mc Graw Hill Book co.
New York.

. Kaushik, M.P. 2003. Modern Textbook of Botany, Prakash Publication Muzaffer
Nagar U.P.

. Mukherjee, S.K. 2006. College Botany Voll. II, New Central Book Agency (P} Ltd.
Kolkata, 700009.

. Pandey, B.P. 2010. A Text book of Botany-Angiosperms, S. Chand & Company Ltd.
Ramanagar New Delhi-110035.

. Radford, A.E. 1986. Fundamentals of Plant Systmatics, Happer and Raw, New York.

* Saxena and Sarabhai. 1989. Text book of Botany. Rastogi publication Meerut.

° Singh, G. 1999. Plant Systematics : Theroy and Practice. Oxford and IBH Pvt. Ltd.
New Delhi. _

. Vasishta, P.C. 2005. Botany for degree students Voll-V, Gymnosperms. S. Chand &
Company Ltd. Ramanagar, New Delhi-110055.

r




PRACTICAL SCHEME

B.sc. I Year (BOTANY)

Session- 2019-20

(BASED ON PAPER I & II)
50 MARKS
1.  Algae/Fungi - 05
2. Bryophyta/pteridophyta - 05
3. Gymnosperms - 10
4. Anatomy and morphology - 10
5. Spotting (01-05) - 10
6. Viva Voce - | 05
7. Sessionals - 05
¢
[




Department of Higher Education, Govt. of ML.P.
Under Graduate Annual Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P,

S=a R favmr [ove wmEq
e Ee @ fog aiffe ueft oeER urgushH
DRIG I AUSH §IRT SRR T HOW0 & IoqUTA FRT SFgAIfea
TH 2020—21

Class /e : B.Sc. fg<ia a4

Paper /v 1= : First/wem

Subject /fawg : . Botany

Title of Subject Group : Taxonomy and Embryology of Angiosperms
fovg wg &1 Nvs : syt @ it v ot

Compulsory /aifard : Compulsory

Max. Marks srferaaa : 40+10 = 50

Particulars/fdazor

Unit-1

Taxonomy : Origin and Evolution of Angiosperms: Principles and rules of
Botanical Nomenclature, Museum, Herbarium and Botanical Gardens;

Comparative account of various systems of Classification of Angiosperms: |

Bentham and Hooker, and Modern trends in Taxonomy including Molecular
taxonomy. APG IV System.

e : gl @1 S U9 fae | amvafos e & Rigid ga fram, dusted
ENONTH [q arwafae S, [ & ffeeer & Rt a5 & gorToe ST
S T g @ Ugid | afifa ¥ amgfes vaftedt 1d smmifdes orfien, ol v o

Unit-II

Taxonomy : Terminology for plant description in semi-technical language:
Diagnostic characteristics and Economic Importance of Families -
Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, Apiaceae,
Magnoliaceac, Rosaceae, Dipterocarpaceae and Cucurbitaceae.

CRIC AR wfﬁmﬂ'ﬂﬁ_ﬂﬁw&ﬁﬁ%fdmﬁml SEETIE! | NG, ST, AToraNT,
WWWWW%@W@@W@%W$WH&W
g anfdiw AR |

Unit-111

' Taxonomy : Diagnostic characteristies & Economic Importance to Families — |

Rubiaceae, Asteraceae, Apocynaceae, Solanaceae, Lamiaceae, Euphorbiaceae.
Liliaceae, Poaceae, Asclipiadaceae, Verbenaceae, Arecaceae, Musaceae and
Orchidoceae.

T : W, YRR, YRR, Werd, ofed, TwRRTE R, o,
Qﬁéﬁ@ﬁﬁﬁ?ﬂmﬁ@ﬁwmmiﬁﬁfﬁﬁaﬂ@mqﬁl

Unit-IV

) /ﬁ\\g\

Embryology : Concept of flower as a modified shoot. Structure of Anther,
Microsporogenesis and Male Gametophyte. Structure of Pistil, Owvules,
Megasporogenesis and Development of Female Geametophyte (Embryo Sac)
and its types. Pollination — Mechanism and Agencies of Pollmanon Pollen

(‘l

3/6 Wﬂ/‘"‘ %f% " %gm ‘we) )9 %zm

JJ\/



Pistil interactions and Self incompatibility.

YRR : gu T wUidRY YRIE B HGURON | URERY B WA AgIYSET gd TR
| SR B W, §s, TR, 318 grEbgig B Rerd (o

HY) T8 UHR | WATI-TRETO & GihaT U9 T, R Sew @ IRERE fHar

TR |

Unit-V

Embryology : Double Fertilization and triple fusion. Development and types of |

endosperm and its morphological nature, Development of Embryo in Monocot
and Dicot plants, Polyembryony and Apomixis, Application of Palynology,
Experimental Embrylogy including Pollen storage and test tube fertilization
Fruit development and maturation, seed structure and dispersal. Mode of
Vegetative Propagation.

i : BfFes @ G| Py @ feN, JeR 1@ 566 STeIRGd Ui |
THIaEg R fEaevsa diel § our &1 f[aer [MeyerT ud sriTeEd uvEry] e &
AN, TENTHE A U wRTT WuRE, Wl @F gg9) e we @ e
RG] Td ST A0Ge FER Well H1 uNae g gRugean, de @ 6a g
T | H1® Yo & TR |

J Gangulee, H.C., Das, K.S. And Dutta, C. 2007 College Botany Voll. I, New Central

SUGGESTED READINGS :-

Book Agency (P) Ltd. Kolkata, 70000 :
° Heywood, V.H. & Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy
Academic press, London.

. Jones, S.B. Jr. And Luchisnger, A.E. 1986, Plant Taxonomy (III edition) Mc Graw

Hill Book Co. New York.

. Maheshwari, P. 1978. Plant Embryology. Pandey, B.P. 2010, A Text book of

Botany-Angiosperms, S. Chand & & Company Ltd. Ramnager, new Delhi-110055.

J Radford, A.E. 1986. Fundamentals of Plant Systematics, Harper and Row, New

York.

* Shrivastava and Das, Modern text book of botnay vol.IlI & IV.

. Singh, V., Pande P.C. and Jain, D.K. Structure & Development in Anglosperms
Rastogi Publication, Meerut.

‘gﬂ MQ/L %fg \0'\ %@%\\ % osn""
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

oo R T qowo T+
e wEEl @ g affe ugft SuR TeaeH
PN A AvSH FIT IURIG AT HoHo P U ERT SRR

A 202021
Class /&1 : B.Sc. fgdg af
Paper /9% 93 : Second/fg<fy
Subject /favg : Botany
Title of Subject Group : Plant Ecology, Biodiversity and Phytogeoraphy
fawa wE o1 i : urey wiRkRafael, S ffdaar w3 wey dimfas
Compulsory /3fard : Compulsory
Max. Marks aferaaq : 40+10 = 50

Particulars/faazor

Unit-1 | Ecosystems : Structure and types, Biotic and Abiotic components, Trophic
levels, Food Chain, Food Web, Ecological Pyramids, Energy Flow, Concept of
Biogeochemical Cycles: Gaseous Liquid and Sedimentary cycles: Carbon,
Nitrogen, Water, Phosphorus and Sulphur cycle.

TRRURIE 9 : WA td WhR Wfas U9 Soifde O, 9 n Wik, QRIS WTeNTd,
R RS, $oi vaE | o/ J-9EEe O JaeRoT, T4, &9 T ErkE
Teh: HIEA, ZEINT, ST, BRI UG JAeHR 45 |

Unit-IT | Ecological adapations : Morphological, Anatomical and physiological
responses water adaptation (Hydrophytes and Xerophytes) Temperature
adaptation (Thermoperiodism and Vernalization), Light adaptation (Heliophytes
and Sciophytes), Photoperiodism, Plant Succession: causes, trends and
processes, Types of succession — Hydrosere and Xerosere.

TRRuft® Sae : STHRS, JARDT T2 P! a1, T e (FTaRfig T
AEgWE), TIWEH AR (AU Ud guRiieRv)) USRI HJhdAd  (IRRRET @R
BEARM) yHer Safiemrfear| gy aFFEav - SR, Wi @ ufha, SEET @ PR
BIERINTR (STelid ) SRR, (9 i)

Unit-IH | Biodiversity & Poputation Ecology : Distribution patterns, Density, Natality,
Mortality, Growth curves, Ecotypes and Ecads : Community Ecology:
Frequency, Density, Abundance, Cover and Life forms. Biodiversity : Basic
concept, definition, Importance, Biodiversity of India. Hotspots, in situ and ex-
situ conservation. Biosphere reserves, Sancturies and National parks of
Madhya Pradesh. Endangered and Threatened species, red data book.

WeRfgar @ e TRRURE . Ao yorell, o, o eR, 9faws,
SISy T4 g, wiER uRwfdel : ogfcd, 99, Igadl, ATeeRT gg ey |
Safafd—auRT IRSea], IRATY, A5, WG & Saafdudr, gevele, WRT g
9IET WM G | U AUsd H9gd, o0 B MR U TS S, ferawrg e
R ¥ U] YR, Y8 SIS |

SN === ]|, | -
9@@\ e %% \A
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Unit-1V

Soil & Pollution : Physical and chemical properties, soil formation,
Development of Soil Profile, Soil classification, Soil composition, soil factors;
Environmental Pollution: Definition, Types, Causes & Control Global
Warming, Acid Rain, Climate Change and Ozone Layer & Ozone Hole. Plant
Indicators, Environmental Protection Act, Farmer’s Right and Intellectual
Property Right.

T T WE : Nfye vd vt o gar i gar aResfer & faem ga @
TeifeRRoT, Hal %o a1 BRE | TAERYT UGE: G, FBR, BRU ¢d fEme, aRas
T, el gul oty aRadH, e R TF i B | Oeu gad, qataRer ERew
Ffafrm, puw AfER 1@ AifgE YU B PR | '

Unit-V | Phytogeography : Phytogeographical regions of India. Vegetation types of
Madhya Pradesh. Natural resources: definition and classification. Conservation
and management of natural resources, Land resource management, Water and
wet land resource management. Economic and Ethobotany.
trRw AR : wRa @ urgy e & | HoN0 F aRufa® FeR | WIpfad wEid—
RIS Tg aHTOT, TRET0T UE HaE | Y-d UEES | ST U9 el W wae | aniie
Ud SrparRaiaed! |

SUGGESTED READINGS : -

1. Benerjee,. S. 1998. Bio Diversity conservation — Agrobotamica, Bikaner.

2. Kumar, U.K. 2006. Bio diversity principles and conservation, A grobios, Jodhpur.

3. Odum, E.P. 5" ed. 2004 Fundamentals of Ecology, Natraj Publisher, Dehradun.

4. Puri, G.S. 1960. Indian Forest Ecology.

5. Sharma. P.D. 7" ed. 1998. Ecology and Environment, Rastogi Publication, Shivaji Road, Meerut.

250002. India

Shukla, R.S. & Chandel, P.S. 2006. A Text Book of Plant Ecology.
Kochar, S.L.-Economic Botany.

Pandey Neeraj and Dharni Khushdeep- Intelltctual Property right.

Codba SN
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PRACTICAL SCHEME

B.sc. Il Year (BOTANY)
Session 2020-21

(BASED ON PAPER I & II)

Taxonomy

Embryology — Anther/Ovule/Placentation
Exercise based on Ecology

Exercise based on Phytogeography/National Parks
Spotting (01-05)

Viva voce

Sessionals

g

50 MARKS
10
05
10
05
10
05

05
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern syllabus
As recommended by central Board of Studies and approved by Governor of M.P.

vo Rur 4T, 29, W
wiae daRit @ fod aiffe ugfa AR TIgEsH
DY YA AUSH T AU TUT HOYo & AU g AgAfed

a¥ 20212022 J
Class/ o= ; B.Sc. gia =d
Paper/ ¥= 93 : First / v .
Subject/fvg : ‘Botany /39wfy REsm
Title of Subject Group : Plant Physiology and Biochemistry
fava wiyg =1 Wiw : Ieq S g e e
Compulsory /@Rl : Compulsory
Max. Marks sfermad : 40+10 = 50

Unit-1 | Plant water Relations : Properties of water, Importance of water in plant life,
Diffusion, Osmosis & Osmotic relation to plant cell. Water Absorption. Ascent
of Sap. Transpiration : Structure & Physiology of Stomata, Mechanism of
Transpiration, Factors affecting the rate of Transpiration.

Ry S WAy : W B 0L WEY AT H W BT Hecd, fIuRY, URIR T ey
PIHT & INTEICT Hael, ST AT, THRIZ |

FTeES ;W 3 TEET U4 hifda, arsedvs 9 fhafafy, arsicasa S uifdg de
qrel PRSP |

Unit-2 | Plant Nutrition,Biomolecules & Metabolism: Mineral Nutrition, Essential
Macro & Micro Nutrients and their role, Absorption of mineral nutrients and
Hydroponics, Translocation of organic solutes.

Biomolecules: Structure classification and functions of Carbohydrates Amino
Acids, Proteins and Lipids. Nitrogen fixation, Nitrogen and Lipid metabolism.

TEY QA 3] U SUNEY : wfe diww, oaeds dd @d oY OeE T U S
a1, ST Aavil BT SaYNY, Sl Herld, BrEfd [ B iR |

IMF o — PetEEge, WA oFF, WEE IR fafte @ wwEE afiever ek @
TEeA ReRIERUT, ARG Ud a6 Iy |

Unit-3 | Photosynthesis : Chloroplast, Photosynthetic pigments, Concept of two
photosystems, Light reaction, Red drop, Emerson’s effect, Dark reaction —
Calvin cycle, Hatch & Slack cycle, CAM cycle, Factors affecting rate of

photosynthesis & Photorespiration.

TS TN | RIRTRE, YHE Gy duip, =7 WHETE OF & JIUNON, bl

sffFaT, siver JfAfFar, Y T, $IRET U9, Hoifdd Ok, 89 U9 Wi a9m, 9 U |
Fl

N\ = L/ 9‘
& = e ke e Bz
WG et



B e

Unit-4 | Respiration : Mitochondria, aerobic and anaerobic respiration, fermentation,
Respiratory coefficient, mechanism of respiration — Glycolysis, Kreb’s cycle,
Pentose Phosphate Pathway, Electron transport system, Factors affecting rate of
respiration, Redox potential and theories of ATP Synthesis.

A © HISEPI(~gal, A T& IR 994, [Hva s one, e @ fharfafr —
TATEPICING, B9 =hh, TN BIEBE A1, Foag STHT TF, T899 B aX BT garad
I qlel BRE, ARG — JTeE g, TEL Yl ey & g |

Unit-5 | Enzymology & Plant Hormones :  Classification, nomenclature and
characteristics of Enzymes, Concept of holoenzyme, apoenzyme, co-enzyme
and co-factors, Mode & mechanism of enzyme action, Factors affecting
enzyme activity.

Plant Harmones : Discovery, Structure mode of action and role of auxins,
Gibberellins, Cytokinin, Abscissic Acid and Ethylene.

YongHidol T4 Ureg sMFE e @ affaww, Ao wo o siffenerfire T,
EIATYATGH, TNUoTSEH, W@ﬁmaﬁw TTgR @ HRIUOTEN Td
foranfaf®r, vargH fobar &) wTed o/ a1 FR$ |

ey gM ; anfdeH, fSrerfem, waeemta, tiRe s 1d geiielia & @, wREm
T Tl wd AT |

SUGGESTED READINGS : -

1. David, L.N. and Michael, M.C. 2000. Leheniger’s Principle of Biochemistry, Macmillan worth
Pub. New York, U.S.A.

2. Gengulee, H.C. Das, Datta, C. and sen, S. 2007. College Botany Voll. I, New Central Book
Agency (P) Ltd. Kolkata, 700009

3. Hopkins, W.G. 1995. Introduction of Plant Physiology Pub. John Wiley and sons, New York.

4. Taiz & Zeiger, E, 1998. Plant Physiology. Sinauer associates, Inc. Pub. Massachudctts U.S.A.

5. Salisbury & Ross — Plant Physiology.

6. Devlin - Plant Physiology .

7. Verma, S.K. & Verma, M.A. 1995. Text Book of Plant Physiology & Biotechnology. S. Chand &
Company,

8. Verma, V. 1995. Plant Physiology, Emkey Pub.
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Class /& : B.Sc. g a%
Paper /9% 95 : Second/fgda
Subject /fawg S Botany
Title of Subject Group : Cell Biology, Genetics and Biotechnology
fawg wqg o e : PR AP, AR @ g defr
Compulsory /sfar : Compulsory
Max. Marks af¥@s : 40+10 = 50

Particulars/fqaor

Unit-1 | The cell envelops and organelles: Techniques of cell biology, Prokaryotic and
Eukaryotic cell structure and plasma membrane, lipid bilayer structure,
functions of the cell wall. Structure and function of cell organelles: Nucleus
Chloroplast, Mitochondria, Golgi bodies, ER, Peroxisome and Vacuole, Cell
signalling and cell receptors, signal transduction.

PG AT [§ PNEET . G N &) deiel, gdie @ wie
DIfFH WRFT | @ e, iy s 9w, aifYe fa & ord | SlmRine!
D AT TG B . BEP, BRA dB, HISCIBUgET, Teolh™, d T ST,
T Ud RiFas|] | Si¥@m Gead 1d SIfEe a8 | S IRITE |

Unit-II | Chromosomal organization : Structure and functions of Chromosome,
centromere and telomere. Nucleosome model, special types of chromosomes,
Mitosis and Meiosis. Variation in chromosome Structure : Deletion,
Duplication, Translocation and Inversion; Variation in chromosome number,
Euploidy, Aneuploidy, DNA: The genetic material, DNA Structure and
replication.

TORIA | : HHEM, FLIRR Ud SRR B anhRa] Td & | o Hisd |
A9y TR & PRI, ARG 9 SEREET e | oreE S # g - fae,
fgom, wImTaReT g Aideirie]er | oRgE e e | e, sy | @
QAN : AR 9aRi | SNUAY. @) GREET U6 IR |

Unit-III | Genetic inheritance: Mendelism: Law of Dominance, laws of segregation and
independent assortment; Linkage analysis; Interactions of genes. Cytoplasmic
inheritance, Mutations: spontaneous and induced: Transposable elements; DNA
damage and repair. | ' A .
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AT FUEIRT : Fvserare: ydAar w1 Rigid, geaRel U9 waus auaigd @,
wgerar fReewy, SiF @ e At | iR iy gamrfe, SaReds: @, ORa
SARTE, TnimeTEid 9ag | SI.uA.N. ak vd guR |

Unit-IV | Gene : Development of Genetics, Structure of Gene, Gene verses allele genetic
code, transfer of genetic information; Transcription, translation, protein
synthesis, t RNA, and ribosomes. Regulation of gene expression in prokaryotes
and eukaryotes. Organic evolution — Role of RNA in origin and evolution.

W Al B e, S P HReE, oW ok g faded SR, snearting
DS, ARG T BT WIFRRY, i@ IFaIE, WEH HIWU, TAPY FRIAT,
?@@W|ﬁ%ﬁﬁﬁ@@ﬁﬁﬁﬁﬁﬁﬂﬂﬁ@ﬁﬁﬁﬁ%ﬁlﬁﬂ@ﬁm ARTAT
) Igva AR SREs # e |

Unit-V | Plant Breeding : Introduction, Methods Selection and Hybridization (Pedigree,
backcross, mass selection and bulk method)

Biotechnology : Definition; basic aspects of plant tissue culture; cellular
totipotency, differentiation and morphogenesis Important achievemements of
biotechnology in agriculture.

Genetic engineering: Tools and techniques of recombinant DNA technology;
cloning vectors; biology of Agrobacterium; vectors for gene delivery and
marker genes. DNA fingerprinting genomic and cDNA l1brary Gene mapping
and chromosome walking.

Biostatistics: Introduction and application.

g sifter: IREE, faf, = d Wawer (demaeh, ufadaR, Wi 99, o ()
St el gRaTL, UIRY Sad Waue ©T IMRYE O, B eremiey,
Td AhieiaE, o9 denfrer @ B § uga Suefed |

Fqaftie AN @ gHive Suan aeie & fSR Td dedle, a8,
TIEFERIE H Afdel, o el & e den A oM, gAY e BIad |
IR T2 WA dge, S| #aT aur R aifder

A AiRers!: uR=Eg U6 SEET |

SUGGESTED READINGS :-

1. Alberts B.D. Lewis, J. Raff, M. Rubers, K. Nad Watson 1.D. 1999 molecular
Biology of Cell Garland pub.Co. Inc. New York, U.S.A.

2. P.XK. Gupta 1999 a text Book of Cell and Molecular Biology Rastogi Pub. Meerut
India.

3. Kleinsmith L.J. and Molecular Biology (2™ edition) Harper Collins College Pub.
New York USA.

4,  P.K. Gupta Genetics Rastogi Pub. Meerut.

S. Sinha & Sinha Cytogentics & Plant Breeding Vikas Pub

de bl (e S $
'-__;M Mo\ %[%WW o
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PRACTICAL SCHEME

B.sc. III Year (BOTANY)
Session2021-22
(BASED ON PAPER 1 & 1I)

Exercise based on Physiology -
Biochemical Test -
Exercise based on Cyiology -
Exercise based on Genatic Problem -
Spotting (01-05) -

Viva Voce .

Sessionals -

10

05

10

05

10

05

05

50 MARKS




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.
=g P fm, 9y, WA

AT, TS Tt @ Towrd & ford DN o Hed g7 SRR o WYL B A g1

SR e A g

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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Session /%9 - 2019-2020

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)
Df’“‘:} WM) [

DY AW \aday QU
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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.

=)

ARAGRITT T TR A T T G e
%ﬁmﬁgﬁeﬁrﬁﬂw MReivfeden 71 e T AT, YRR o

12
Lecs.
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g, @€ o1 9 R @ e, i fAaved, aten
fha, e foaven, Mg Heraa, o SmgETe, wRefie,
FrRE td e, dRea @1 s |

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.

&)

3. THAME AR 9 SR R @ W, TR Rerte, deriferd
&1 Rigld

. Dlolgd Rog T 37— @or 7a-RRed Pieliss), oz
foermm & o, 2R, vl W R, W, it g @
Ui, UrM, S (@ i, Siesd! e & g
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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)

N




[T}

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.

¥ i@ ¢ oG

JellcHd =0T
dfRm 9 &R A Redl wdw, TEgRe @ WM e,

12
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sszCp R e

%%/ AN &/ {%ﬁ"pr&lk ,?

TN



e, wee dife M @ ygfy, Ja a= § &) agat &
T |
T 9% B T,

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
p S 3 T, I -2 Lecs,
") IR TEFRE, TRINA A IRM, INH, INEFEES, Ho,

Palge, TIREEd, ffoee g CgMRgRS, FAnEl @
ARG 0, SRI—gaad A, didlieangs |
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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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159 BT TG v, faatha, Sgfaa qer we,
SEN @ g o A, el ud qeresa & wxu,
T o Rt sgefiexy, Tamatie ui-1,2 T 1, 4
T, S Vesy afwfEa

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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Department of Higher Education, Govt. of M.P,
B.Se¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

Ioa Rar R, 43 e
v, T w3 oy aiffs e
S FT HEd G SRR T A5, B IS §RT AR
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
gl wd A, we v g fga aueey, sTedee H1 agal A,
yael faga saey @1 Rigia, DHO Righ W oieRy, afrweies,
} fied wd R @ Ol g swer FeiRv ) goege affan

(English)
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T, WD, Ul A48, U4 Ubel Solacle Mg BT e, Aid
g JHE! T,

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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Department of Higher Education, Govt. of M.P.
B.S¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.,

I e fdrr, 7y, wRe
AT, wie wsi @ fog affe g
N ST e G SR T Y. B ST ERT SR
Session /%7 - 2020-2021

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.
I T ARBI F ARG, FREs—ellNl, GFa-UeTs [aee 773 Ud

) Ted $ AR |
7. ey fears
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Department of Higher Education, Govt. of M.P.

B.Sc¢, Undergraduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /99 - 2020-2021

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
muﬂﬁlavfia?ﬁaﬁnavhﬁﬂsaﬁw quiiggeelt | oot
WWWWIWWWWWW

|
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

12
Lectures
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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.

A — Yoo FBT ¢ AT -

A Yebied —

AP GodIERS, Pl , FRIFaed I U@ WY 3 avhdq g
Vepled & ﬁmaﬁﬁﬁmm@mwmﬁuw Ve B
Ffufea |

SEEERF Vedled — TERY |, e o Rt BAReR Vicinal)
TAEDT B G AREIN | RIERENY AT [Ph(OAd4, T
[HI04, T4 Rl — RAmee

CEERlyT ovled — TG U4 AR @ RRR | Reewd @
Tt st |

T- % -

AR, WA U@ RN, fREa @ e | difw o @ ey
TS SR A, W A AR - gempe SR RS
S | SR | FTRIRAPRYT |, FIow AU | Foleld
TRRIE | Tow W e S SR | deR FR
Ao @ TR e PR @ R

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.

T - 3
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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 @
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iferd | eReR® vd R opd | sFigqa AFTeEidNeE AR @1
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Ud 919 U fleliaxer afiede! o wiE |
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, [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
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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
3E® 319, BACT T |

S-aell F wReen, R F Mf¥ggalr &1 g, S @A
e, e e yeree, SR T wiewwr @ gE@ "Ed,
T Bad #1 Afad e, F@red TR & AR, (e e
i BTy

1, AT FEF GG : INRE FFRI- A.0.’s § M.O.’s fmin
F R, Hy' 359 %1 LCAO &R M.O. &1 v ¥ %elq g
Sl TRl B T, e e URI-SMERE aRT G @ Hifdd
B o, o*, 1, ©* TEB P FGURM TA G A, GO
PED sp,spLsp. 37 TR Bad! § WA A.O.’s B TG Bl T |
gREVE & HOOW T Ared 3 UREd | M.O. a1 V.B.
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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.

=)

o T WEEH: gadaa 31 IRGe, [GUREvE S & forg fagg
T W fiyg N T QagH, | Frm, soegite Wegs,
AR T GRS vifdd e oy Refod el ol 61 gRepe,
w0 | @ s e 9O BE-dred g, om T n
M.O. T G RIERY, 7% FHoll TR a1 Toad] Hspao |
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WA WEie) : sodg) 96 Swivd, YgF SUeRT B ey §
YRR FHER), S e @ Eve s & A, §,
TS ar o,f ST BRI DB B Ay ® RO & foTT0
Teae— e fram )

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
g oy gyl AvE, feyE amgel denm vl W wREA TRoM
TO-RISA, FTIESE T dlig Jeod |

12
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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

e, fderw T o (R, afflem o @ sm,
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
waierpar @y fagio 3 WA, fied &9 e, d—seel @1 fed
85 Rure—neched i, TgSFaTid U4 GHad iR Hae A d—heim
&1 fauren, goagHt @1 v wd fieed & diERe S, Gl gN
N JeE, IRBaed a GAEqhaer SRy @ e,
fheea &9 Tmel (veliey) 3 wfdd & A SRS, e &
figia & s, freea a7 Rigia & $d 1@ sparand g |

2. O] HEAT A FHARNOD! T TerIaS! JTEROT

Regrers, o GGF B SWIRIS SRR, R o, |
Wi e, Swmfid '@ @ pIidd @< 96 $RE | 81
<o B qeriad R, T wHaend wae # wees frd, o
Wsﬁuﬂwﬁﬁqﬁwmaﬂﬁwawﬁwﬁﬁﬂﬂ#qua
aperee 9% |

(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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A (@) W w o A, et g9 e, dqel |
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(S R 0 1 oo oG 122 1 O -0 R
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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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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,]/_}[

= .
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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
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gufafert f3faw w9, @ & B H FOR,
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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

wf
gﬂf(.ﬁ / / ymvo\’{v )ﬁ/m‘@“ oA Sl CN”H :%Lka{i‘ﬂoqu)

|1V o
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% h-cn Ackr v ﬁﬁi) Y 6P boapls




Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Annual System Syllabus
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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 £

B G
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Lol - Ao o
fawg - T U
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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
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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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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.
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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.

NI s
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——— kAR R A
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
et B Teme B fyeieor| !

(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

- e B
FC g &L B e
e 2V WO i




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 |

FETd de—favee v waafte siffan |

(9) FdaceR ARE—

ATHGBRYT, HEIATCHS @efol, ATATe, ATATSR, Hohifd 3Tk,

(=) HHATSS Td ol sy & faves @ ARt d

aTafe s |

(@) sicl ERT ST Hyeyur—

BEgIG B P, €% Uod ddie ud o

vrcivdice @1 WewdieRe, e Rewdee @
HEIYU—Fed WE=H, e URieigdiRe & #e-s49ta

TATTIIT |

1,3—STgATAT &1 YehArdHol T G BT YfballevoT Td

UTHT e |

[

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

- gerd (@) DEEIESe—

Tifeeer T4 TRy, AFReNES, S ke @
febar fafy, "o Ton Wae @I JTHURRY, UeslEl A
=) | siwen amREY T SRV ANNPNEE B affaarE, oRel
Td Rra swfafeh 3fan aead), e w1 39§
HYIARY, TAGPHASSAFHNDUSS & gord & HHR Bl L
i, D(+) @ # gea wwae, aRadl gaor goie @)

P&,}' M\,W‘ﬂ"’ W/‘/@%’::%
FC R ae ”



TP (T, G T ST 1 rehdhass
} (e vd Yegelrd) BT uREAIeTe FRRA (FEE e
BISHY) |

@) T, 9 ud sHele —
}qﬁﬁﬁﬁmmm$@@®3ﬂ€ﬁﬁ?ﬁﬁ?
WHR gEE ene, fowREs,  oNgw  del @l
BIGSINTAIERY, WIgAIG0 O, ARSI AF, 3l 714,
YA, Wreafie omrsie, vfedal Td WRe AHewe |

\

| 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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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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Department of Higher Education, Govt. of M.P.

B.Sc. Under Graduate Annual Syliabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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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.
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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
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e va T A R gR g Ffo

12

l.ecs.

UNIT IV | (English)

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

12

. . . Lece
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. \
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(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
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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
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B B goTId e wwRed | WiHTE @1 iy —

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

T Wl i T e




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.

i AL B PEAS A
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As recommended by Central Board of studies and
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(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
iV
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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.

3 T W gaelidl @ aRded, g dus @ forg fave
PN W g FH A WagH, R FRE, §eegie WEg,
I T4 yiogwr avfde e o Rufte S gl @1 aReeu,
R A B AR G BE-Fved RiER, oo 99 n
M.O. T T G0, I7a Fal @R qdl deagel] T |

WA AR saaNE I<vH, FgF SueRT & EEd R
YRS THHR), m‘ﬁaaﬁﬁ?ﬁfa%ﬂmaﬁaﬂﬁﬁhms‘ﬁ

Lecs.

12




Tellgd 91 0. AETT PEING DD B gy S HERIT B (7

. §85%- R |

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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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 /33 - 2019-20

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.
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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
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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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Department of Higher Education, Govt. of M.P.

B.Sc. Undergraduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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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
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[ 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
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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.
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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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B.Sc. Seed Technology
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. Paper Theory Internal Total Practical | Grand Total
Marks Assessment Theory
| Paper -1 422 72 50
| 50 150
. Paper-11 42 TVs 50
" Total 85 15 100 50 150
Note: No assessment for Private Students.
Private Students Each Paper = 50 Marks
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Department of Higher Education, Government of M.P. Undergraduate
Syllabus as recommended by Central Board of Studies and approved by the
Governor of ML.P.

Syllabus for B.Sc.1® year
Subject- Seed Technology
Paper —I Principles of Seed Technology
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Unit 1

History Concept and aim of seed Technology.

Seed Definition, Types, Characteristics of good. Difference Between seed and Grain
Seed development programme

a) Basis for seed programme b) Types of seced Programme

b) c)National seed programme

P R

4 Role of following agencies in the development of Indian seed Industry.
a) National seed Corporation.(NSC)
by Tarai Development Corporation (TDC)
¢) State farm Corporation (SFC)
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Unit 11

L B O R

g B W N =

Structure of flower.

Microsporangium, Microsporogenesis and Development of male gametophyte.
Megasporagium, Megasporogensis and Development of female gametophyte.
Poilination, Fertilization and Apomixes.

Development of Dicot and Monocot Embryo, Type of Endosperm, types of fruit.

Qﬁm@@mgﬂﬁﬁm YUY & UHN Td B P THN |

Unit 111

o ko

Structure of Monocot Seed, Maize and wheat structure. Dicot seeds, pea, Gram, Soyabean and
Castor.

Difference between Dicot and monocoat Seed.

Chemical Composition of seeds.

Seed Dormancy- Types. Causes. Methods of Breaking Dormancy. Advantages and disadvantages.
Seed Deterioration- Symptoms and Causes.
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Unit IV

=L M —

Seed Germination-Pattern types and Basic requirements for germination.
Normal and abnormal Seedlings

Germination inhibitors and Factors.

Metabolism of storage Products during germination.
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UnitV

1 Plant tissue culture general procedure and its importance in agriculture.
2 Synthetic seeds-method of preparation and Importance.

3 Terminator seeds, Terminators Technology and Advantages and disadvantages.
LRG|

1 9Iey ITd Hae, A fafy ga oY & 7w |
2 mﬁam—mmﬁm@m|
3 fadw $ro—fodsr ga-ires, @9 va gl

b
Db Cheh e R0
2. yv- drwoela Tiwti— glyugfa
8 oyl
8- Bhejred vudd Qs
2/ oY | ’7”

4. Qe 17m9h. 3
quqéﬁv Mendl %




B.Sc.1* year
Paper —11-Seed Production and Practices
. v 9y
fedig gegz— 991 SUTe U9 A
Unit I

| General principles and methods of seed production.
2 Maintenance of Breeder’s seed.
a) Methods in self fertilized crops
b) Methods in cross fertilized crops
3 Development trail and release of variety
4 Method of seed production for Cereals and Pulses.

) Wheat ii) Maize
iti) Gram iv) Soybean
THR—YH
4w Saareq & 9w Rigia ug fafer
2 YT 491 P TG |

- W fa wadr # [
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3 feweil & Ao, wa @ R
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i) g, i) AT iii) =W iv) s

Unit 11

Method of seed production for Vegetables and oils Seeds.

i) Tomoto ii} Potato iii) Onion
iv) Groundnut  v) Musterd
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Unit 11
Method of seed production for fibers, Sugars.

i) Cotton i1) Jute iti) Sugarcane iv) Sugarbeet
ELQRRLGIL]
N UG N arell BT @7 4o Seares T fafy)

i) HUTE i) 9 i) T iv) P

Unit IV

Study of the following families with special reference to the seed structure floral structure and
Economic Importance.

1) Brassicaceae i) Poaceae iii) Malvaceae

iv)  Solanaceae
THE-—agY
4I51l T g B WRE B SR W Hell $H1 7T vq e 7g |
[. &9 i) ool iii) AT vy
Unit V

1 Weed Characteristics, classification, crops weed competition losses and Benifit and weeds control.

2 Study of weeds of Kharif and Rabi crops

i) Amaramthus viridis ii) cuscuta reflexa

iii) Argemonne Maxicana iv) Cynodon dactylon

v} Euphorbia Hirta vi) Eclipta alba

vii)  Chenopodiam album viii)Parthenium hysterophours
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B.Sc. 1* year
Subject- Seed Technology

List of Practical’s
I Morphology of Dicot Seed.

[

Morphology of Monocot Seed.

- Seedling Morphology and adult plant Morphology in same major crops for identification of a variety.

(o)

-+

. Seed viability Test.

n

. Sced germination test.

=)

- Study of flower parts.

7. Study of Different types of endosperm.

20

- Study of chemical composition of seeds for example carbohydrate, proteins and lipids.
9. Factors affecting germination- Temperature, moisture, and light.

10. Pattern of water absorption { starch, protein and oil).

11. Hard seedness.

12 Identification of different kinds of seeds.

I3 .study of seed production practice of cereals, pulses,oil seed and fiber crops.
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B.Sc. 1% year
Subject- Seed Technology

Scheme of Practical Examination
Max Marks-50 Time-3.30 Hrs

1 Identification and study of seed of crops plants from the mixture on the basis of morphological and
anatomical characters. {10 Marks)

2

Study of chemical composition of seed ( Carbohydrates, lipids and proteins}) (05 Marks)

3 Study of common weeds (10 Marks)
4 Comment and identification of Sspot (10 Marks)
5 Viva- voce/projects (05 Marks)
6 Sessional Record (10 Marks)

Total=50 Marks

» Visit of Breeder seed plots & study of maintenance of varieties.
* Visit of foundation & certified seed plots & study of techniques of seed production.
= Visit of near seed company.
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B.Sc. 1* year

Recommended Books

» The embryology of angiosperms - Bhojwani S.S. and Bhatnager S.P.

« Viability of seeds - Roberts E.H.

» Seed Technology - Agrawal R.L. Oxford and IBH publish Co. New Dehli
+ Germination of seceds - Mayer and Poljak off mayber

s Physiology of seeds - Crocker W.& Barton L.V,
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B.Sc. Seed Technology

Paper Theory Internal Total Practical | Grand Total
Marks Assessment Theory
Paper — 1 42> 7% 50
50 150
Paper — 11 42V, [Z: 50
Total 85 15 100 50 150

Note: No assessment tor Private Students.

Private Students Each Paper = 50 Marks
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Department of Higher Education, Government of M.P. Undergraduate
Syllabus as recommended by Central Board of Studies and approved by the
Governor of M.P.
Syllabus for B. Sc.2™ year
Subject- Seed Technology
Paper -1 Plant breeding
IR oI FEASe & RIoguTel g1 SFAfed
urGgHH d.UE fgdy ad
fawg—dier drefire
YEgA—gIH~ UTqyq Yui-d
Unitl

1 Plant Breeding-Introduction, Objectves, Activities and important achievements.
2 Modes of pollination in crop plants

1) Self-pollination-cross-pollination.
1) IFactors promoting self-pollination
1ii) Factors promoting cross-pollination

3 Self incompatibility-Definition-types, method induction & application
4 Male sterility-Definition. types, methods. induction & application

IHE—TAT

1 qrey  yorE, 9ed, sEew, Tifafd oF Teayel S |
2 HEll H ORI & NI |
i) ORI Ud ORI B |
i) UMY HT G dlet BRB |
iii) ORURATO B GG diel BN |
3 e udrrs, e ye= aRad= wa arguaT |
4 TR—ara— T, faf yeR gReada va Sy |

Unit 11

1- Germplasm & its conservation-Introduction. Germplasm collection, centre of origin & diversity.
2- Seed banks & types of seed collection.
3- Plant Introduction-definitioan-Types, procedure. merits & demerits
4- Selection-Definition. Types Methods, merits & demerits .
L Rabd Simgly
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Unit 111

SR iR IRV —uRE, WARE, THEHEIV, Idfd g Ve TRadH |
1§ 3R I TEABI B BN |

IRy SRATE—URATT, g, fafdr, or vd e

aRU— R, YepR, fafer, o1 Ud s

I- Hybridization-Definition. objectives and types.

2- Techniques of Hybridization{ 1)Selection of parents. ( 2)Emasculation  ( 3) Bagging and Tagging

( 4) pollination { 5) Collection and storage of F1 seed ( 6) Growing of I'1 generation
3- Improvement in self pollinated crops through hybridization application.
4- Procedure merits & demerits and achievements of pedigree methods.
5- Procedure merits & demerits and achievements of bulk methods

PG

3
4
5

Unit IV

Hepwor— UfHTT, 9939 U9 YR |
BT B THATH— 1 U aROT DI AT
2 RAYad 3 O U ST Al 4— WY 5— F1 1 &1 ThAIHR0] Td HeRl
6 I') |arh B 3T |
Hepul B g WRTNG BHAT H TR |
Femrdl fafty, Suafdrr afv aur @ &I |
wig fafe, Suefemi R 7o v ||

[- Heterosis-Definition types & basis .

2- Use of heterosis in crop improvements.

3- Hybrid, synthetic and Composite Varietics.

4- Mutation Breeding-Mutagens, procedure, precautions, application, achievements.

g —agd

W N =

UnitV

G Ao— TREY THR UG MW |

TR ol & mEell # By Td S |

Ao, TN U gitms {5 |

ScuRads ToTTH—ScaRad=,fafd), wmaenfaat sruarT ok Sy

I- Plant Breeding for disease resistance procedure, precautions& achievements
7. Plant Breeding for insect resistance procedure, precautions& achievements
3- Plant Breeding work done in following crops

Wheat-Maize-Rice-Cotton-Potato-Sugarcane A 6
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B.Sc."™! year
Paper -II Seed Testing and Quality control
fEg—uguz—det uetor & orden o
Unit

i Principles, Importance and procedure of seed testing.
Equipments for Seed testing laboratory-
1) Seed Dividers i) Seed Germinator

b2

li1) Seed blower 1v) Hot Air Oven

Procedure for samples handing in the laboratory.
Determination of heterogeneity.

Determination of genuineness.

Types of Seed sample.

W2
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3 @9 =RR 3 TRA BAl W
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Feaar &1 R
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Unit I1

Sced purity test- Components. equipments, methods
Seed germination test- requirements. steps.
Sced viability test — requirements. methods

Ju L2 N —

Seed Vigour test-methods
Sced health test- objectives, steps
6 Sced Moisture test- equipments, methods.

ECARSERIC
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Unit 111
! Objectives and concept of seed certification.
2 I'unction of seed certitication agency.
3 Standard for seed certification.
4 Essential quality of certifies seed.

ELAERGEIT)

1 TAOG 19 @ Hheudl Td Sqagd |
2 yAOd ds1 Even & & |

3 A 99 & ATd §UE |

4 gHTford S T Herd Tod |

| Objectives and principles of field crop inspection.

2 Method of ticld crop inspection.

3 Techniques for seed crop inspection lor wheat, soybean, pea, gram and cotton.
4 Seed inspector qualities, power and duties.

soR—aqy
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Unit V
| Seed legislation in India. 2 Seed Act.
3 Seed Controt order 4 Essential commodity Act
5 Requirement for sale of seeds
SHE—YTH
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Class -B.Sc. 2" year
Subject- Seed Technology
List of Practical’s

Filling of application form for seed certification.

Excrcises in lield area measurement and tield map preparation.
Experiment based on Emasculation/hybridization.

Tetrazoliun test of agricultural and vegetable seeds.

Seed purity test.

Seed moisture test.

Observation in field inspection.

Technique for seed crop inspection for different crops (wheat,Maize. soyabean, Gram etc)
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B.Sc. 2™ year

Subject- Seed Technology
Scheme of Practical Examination

Max Marks-50

Time-3.30 Hrs

8]

el

6

Experiment based on seed Processing.

Fxperiment based on seed Testing.

I:xperiment based on Emasculation /Hybridization
Comment and identification of Sspot

Viva- voce/projects

Sessional Record

(10 Marks)

(10 Marks)

(05 Marks)

(10 Marks)

(05 Marks)

(10 Marks)

Total=50 Marks

Visit of Breeder sced plots & study of maintenance of varieties.
Visit of foundation & certified seed plots & study of techniques of seed production,

Visit of near seed company.
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B.Sc. 2" Year

Recommended Books

The embryology of angiosperms - Bhojwani S.S. and Bhatnager S.P.

Viability of seeds - Roberts E.H.

Sced Technology - Agrawal R.L. Oxford and |BH publish Co. New Dehli
Germination of seeds - Mayer and Poljak ofl mayber

Breading Asian Field Crop - Fehlman J.H. and Borthakur

D: 1972 Oxford and IBH

Plant breeding Theory and practice - Chopra V.L. Oxford and [BH
Publishing Co, New Delhi

Physiology of seeds - Crocker W.& Barton L.V.
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B.Sc. Seed Technology

Paper Theory Internal Total Practical | Grand Total
Marks Assessment Theory
Paper — | 42 7% 50
50 150
Paper — Il 42, 7% 50
Total 85 15 100 50 150
Note: No assessment for Private Students.
Private Students Each Paper = 50 Marks
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Department of Higher Education, Government of M.P. Undergraduate
Syllabus as recommended by Central Board of Studies and approved by the

Unmtl

) b —

Governor of M.P.

Syllabus for B. Sc.3" year

Subject- Seed Technology

Paper -1 Seed Pathology and Entomology

SRR T WY B IoddTel g7 FAIET

qreged dTEH ga a9
fra—&a drenfiret

qeTIE—yeH— 41 gred e fagm wE fee fasm

History- objection and importance of seed pathology.
Discase development, Stages.

Seed borne diseases

I Mechanism of infection

ii Factors affecting seed infection

iii Important epidemic and seed born diseascs

Seed born pathogens- Alternaria, ustilago. Collectotrichum
Control measure of seed borne pathogen

IR

4

S5 ureg I fe— 3R, SeaEs U HEed |
T et iR |
&1 ST A1 HEHOT P iR |
2 &5 HEA & BIE |
3 & ot o g AEcet HErTRA |

ST AT PRB—IACEITT], IRLTAT, RIAEICTIEH

5 A IMTERE BT I

Unit 11

Ju L b

U

Dry seed Examination.

Storage fungi and their harmtul etfect on seeds
Factor affection storage fungi

Isolation and identification of storage fungi
Control measurese for storage fungi
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Mycotoxins -

L 2 —

h

Types and effect

Mycotoxines producing fungi .

Factors affecting mycotoxins production
Detection of Mycotoxins

Control measures for Mycotoxins

g~
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Unit IV
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Role of insects in agriculture

Harmful insccts crops plants-

1) Termite i) Grasshopper 1) Rice weevil
iv) Khapra Beetale

Beneficial insects of crop plants-

i) Honey bee i) Silk moth iii) Lac insect

Outline of insect control
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Unit V

W -

Insecticides

FFumigants and method of fumigation

Insecticidal machinery- Sprayers. Dusters. Fumigators.
Integrated Pest management.
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B.Sc. IIIrd . year
Paper —1I Seed Processing, storage and marketing

e yTuE—dIe IERF, 9vSRYT U9 fagee

Unit 1
1. Concepts. principals and importance of seed processing.
2. Methods of seed conditioning.
3. Equipments used for seed conditioning- Scalper. Huller. Debearder. corn sheller.
4. Layout of a seed processing plants.
P~
1 I FHeA @ A g Td SgEmer |
2 451 srgEe @i fafer |

3 AT g # Syl SUEN |
FHAWR, Felv, f¥eres, FHU |
4 A daEE w9 el faard |

Unit 11
1. Seed Drying- principles, advantages and methods.
2. Seed cleaning- methods, separation and grading
3. Seed conveyors and elevators.
4. Seed Blending,.

SPR—fad
1 dro @ gard - fagra @ o e
2 I B gwrE— Y oeR 1@ SuieN |
3 Ao Hared TUT ST |
4 o1 wiafasor |

Unit L1:-

I .Defination. advantage and kinds of seed treatment.
2 Methods of Seed treatment. mechanical.physical and chemical. "
3.Seed trealing equipments.
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Unit IV

Methods and advantages of seed bagging.

Principals and methods of seed storage.

Changes during seed storage.

Basic requirement for good seed storage.

Pest problems and their treatment, during seed storage.

sors—aged
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UnitV

1. Objective and importance of sced marketing.

2. Major components of seed marketing-
{(DForecasting of seed demand, (i1)Supply of sced
(iii) Seed marketing structure. (iv) Seed sales pro motion
(v) Determination of cost of seed production and seed pricing
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B.Sc. IHl Year
Seed Technology

List of Practical’s

1. Study of plant diseases — i.e. wheat rust late blight of potato, Red rot of Sugarcane.

[N

Study of beneficial insects — i.e. Honeybee, Lack insect.

3. Study of harmful insects i.e. Termite, Grass Hopper.

4. Study of specific gravity separator.

5. Study of seed treatment machine

6. Study of seed packaging equipments.

7. Study of following equipments. 1. Scalper 2. Huller 3. Carn sheller
8. Study of seed grading machine

9. Seed treatment methods.

10.Seed bagging and tagging.
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B.Sc. 3" year

Subject- Seed Technology
Scheme of Practical Examination

Max Marks-50

Time-3.30 Hrs

I~

(W)

[

Experiment based on seed pathology & entomology
[ xperiment based on Seed Health Test

Fxperiment based on Sced Processing

Comment upon | to 5

Viva — Voce/Projects

Practical Record

(10 Marks)
(5 Marks)

{10 Marks)
{10 Marks)
(05 Marks)
(10 Marks)

Total=50 Marks

Visit of foundation & certified seed plots & study of techniques of seed production.

Visit of near seed company.

Visit to a seed processing & storage complex & familiarisation with ditferent machines.
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B.Sc.3™ Year

Recommended Books.

Plant pathology - B.P. Singh
Plant Entomology - Mathur & Upadhyaya
Seed Health Technology - Paul — Near Guard

Seed processing Billy R. Greeg. Alvin. G. Law. S.S. Virde and 1.S. Balis. Published by National
Seeds Corporation. New Delhi and Mississippi State University. and USAID.

Post Harvest Technology of Cereals, Pulses and Oi1l Seeds.: A. Chakravarty }

Hand Book of Agriculture. Indian council of Agricultural Research. Krishi Bhavan, New Delhi.
Farm Power and Machinery Management, Hunt. D). 1986. Vth edition. 10WA State, U.S.A.

Farm management Decision, Operation, Control. John E Kadlee, Prentice Hall, Inc Englewood,
Chitfs. New Jersey, U.S.A.

Agricultural Marketing in India. S.S. Acharya. Oxford and |..B.H.. Publisher New Delhi.
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Devi Ahilya Vishwavidyalaya Indore (M.P.)l

Session (T3) 2042=20%5 9 T
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B.Sc. Seed Techonology

Semester System

r Course No. Name of the Course Total
I Sem Principal of Seed Techonology 85+ CCE 15=100
II Sem Seed Productio;l 85+ CCE 15 =100
I11 Sem | Plant breeding 85+ CCE15= 100.
IV Sem 'Seed Testing and Certification 85 +.CCE 15= iOO
VSem Seed Pathology and Entomology 85+ CCE 15=100
V1 Sem Seed Processing]storage and marketing 85+ CCE 15=100
VI Sem Project Kwor}; as per direction of Higher Education 50
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Devi Ahilya V ishwavidyalaya Indore (M.P.)
Btle-| 7 ;
Syllabus 28342885 — Cviwgy do .
ACCORDING TO NEW PATTERN OF DEPT. OF HIGHER EDU. OF MP.
B.Sc. I Semester, Seed Technology
Paper — 1, Principles of Seed Technology

o AR

g

Maximum Marks : 85

Unit I

fo—

Histroy. Concept and aim of seed Technology.
2. Seed Definition, Types,Characteristics of good seed. Difference Between seed and Grajn
3. Seed development programme . it
a) Basis for seed programme . b) Types of seed programme §
¢) National seed programme '
4. Role of following agencies in the development of Indian seed Industry.
a) National seed Corporation. (NSC) ~
b) Tarai Development Corporation (TDC)

_ ¢) State farm Corporation (SF )
UNIT-II :

1. Structure of flower.

2. Microsporangium, Microsporogenesis and Development of male gametophyte.

3 Megasporangium,Megasporogensis and Development of female gametophyte
(polygonum Type)

4. Pollination, Fertilization and Apomixes.

5. Development of Dicot and Monocot Embryo, Type of Endosperm, types of Ofruit.

Unit-II1
1. Structure of Monocot Seed , Maize and wheat stru. dicot seeds -
Pea, Gram, Soyabean and Castor.
2. Difference Between Dicot and Monocot Seed.
3. Chemical Composition of seeds. ‘

4. Seed Dormancy-Types. Causes. Methods of Breaking Dormancy. Advantages an
disadvantages.

5. Seed Deterioration -Symptoms and Causes.

UNIT-1V

1. Seed Germination — Pattern types and Basic requirements for germination.
2. Normal and abnormal Seedlings
3. Germination inhibitors

4. Metabolism of storage products during germination.

UNIT-V é »

1. Plant tissue culture Beneral procedure and its importance in agriculture. ; |
Synthetic seeds-method of preparation and Importance. |
Terminator seeds, Terminators Technology and Advantages and disadvantages. ’
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Devi Ahilya Vishwavidyalaya Indore (M.P.)

b A RAL

Syllabus 20442635 R0/6-1 7
ACCORDING TO NEW PATTERN OF DEPT. OF HIGHER EDU. OF MP.

B.Sc. II Semester, Seed Technology
Paper — Seed Production

Maximum Marks : 85
Unit I '

General principles and methods of seed production .

2. Maintenance of Breeder’s seed.
a) Methods in self fertilized Crops.
b) Methods in cross fertilized crops

E Development, trial and release of variety .

Methods of seed production for Cereals and Pulses .

1) Wheat 11) Gram

Pl
1ii) Maize 1v) Soybean -

Unit I1 |
Methods of seed production for Vegetables and Oils seeds. | i
1) Tomato 11) Potato ii1) Onion

iv) Ground nut v) Mustard  vi) Sunflower

Methods of seed production for fibers,Sugars and Forage.

1) Cotton 11) Jute

: He
Unit III | \
i
iii) Sugarcane |
|

1v) Sugarbeet V) Berseem vi) Lucerne

I
Unit IV G £ | f
Study of the following families with special referenccz\ the seed structure "

floral structure and Econopmnic Importance
i) Brassicaceae 11) Asteraceae

-re . i ! i
1ii) Malvaceae 1v) Solanaceae 1
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v1) Fabaceae vi) Poace

Unit V

1. Weedd characteristics, classification ,crop weed competition, Losses and
Benefit and weeds control.

2, Study of weeds of Kharif and Rabi crops

1) Ageratum conyzoides vii) Chenopodium album

11)  Amaranthus viridis viii) cuscuta reflexa

1)  Argemone maxicana 1X) cynodon dactylon

iv)  Celosia argentea X) Eclipta alba

v)  Euphorbia hirta Xi) Oxalis corniculata

vi)  Solanum xanthocarpum Xii) Parthenium hysterophorus
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Devi Ahilya Vishwavidyalé}é Indore (M.P.)

Syllabus 2834=2835 0] 7
ACCORDING TO NEW PATTERN OF DEPT. OF HIGHER EDU. OF MP.
B.Sc. Il Semester, Seed Technology

Paper- Plant breeding
Maximum Marks : 85

Unit-I
1. Plant Breeding-Introduction, Objectves ,Activities and important achievements,
2. Modes of pollination in crop plants-

self-pollination-cross-pollination.

Factors promoting self —pollination.

Factors promoting cross- pollination.

Self incompatibility—Definition-types ,methods induction & application

4. Male sterility-Definition, types, methods, induction & application.

(8]

Unit-II .
l. Germplasm & its conservation- Introduction, Germplasm collection, centre of origin &
diversity.
2. Seed banks & types of seed collection.

Plant Introduction—Deﬁnition-Types, procedure, merits & demerits.
4. Selection —Definition ,Types, Methods ,merits and demerits.

(%)

Unit-ITI
l. Hybridization-Definition, objectives and types. :
2. Techniques of Hybridization-(1) Selection evaluation of parents (2)

Emasculation (3) Bagging and Tagging (4) pollination (5) Collection and storage of F1
seed (6) Growing of F1 generation.

3. Improvement in self pollinated crops through hybridization application.
4. Procedure merits & demerits and achievements of pedigree methods.
5. Procedure merits & demerits and achievements of bulk methods.

Unit-IV
1. Heterosi _s- Definition types & basis.

2. Use of heterosis in Crop improvements.

3. Hybrid, systhetic and Composite Varieties.

4. Mutation Breeding —Mutagens, procedure, Precautions .application, achievements,
Unit-V '

1.

Plant Breeding for disease resistance-Procedure, Precaution & achievements.
2. Plant Breeding for insect resistance-procedure, precaution & achievements

3. Plant Breeding work done in following crops-
-Wheat-Maize—RiceCottomPotato-Sugarcane
-
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Devi Ahilya Vishwavidyalaya Indore (M.P.)
Syllabus 2044=28#5 26(4-| 7

ACCORDING TO NEW PATTERN OF DEPT. OF HIGHER EDU. OF MP.
B.Sc. IV Semester, Seed Technology

Paper — Seed Testing and Certification
Maximum Marks : 85

Unit I
I Principles, Importance and procedure of Seed testing.
2. Equipments for Seed testing laboratory —

I. Seed divide& s ii. Seed Germinator

iil. Seed blower  iv. Hot Air Oven

3. Procedure for samples handing in the laboratory.

4. Determination of heterogeneity.

5. Determination of genuineness.

6. Types of Seed sample.

Unit II

1. Seed purity test- components , equipments, methods.

2, Seed germination test- requirements, steps.

3. Seed viability test- requirement , methods.

4. Seed Vigour test- methods

5. Seed health test- objectives, steps.

6. Seed Moisture test- equipments, methods.

Unit IT1

1. Objectives and concept of seed certification.

2. Function of seed certification agency.

3. Standard for seed certification.

4. Essential quality of certified seed.

Unit IV

1. Objectives and principles of field Crop inspection.

2. Method of field Crop inspection

3. Techniques for seed crop inspection for wheat, soybean, pea, gram and cotton.
2. Seed inspector qualities, power and duties. ‘
Unit vV A

1. Seed legislation in India. . 2. Seed Act. A
3. Seed Control order 4, Essential commodity gct.
5. Reauirement for sale of seeda . - Ly X
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Devi Ahilya Vishwavidyalaya Indore (M.P.)

Syllabus 28842285 o[ /-] 7
ACCORDING TO NEW PATTERN OF DEPT. OF HIGHER EDU. OF MP.

B.Sc. V Semester, Seed Technology
Paper — Seed Pathology and Entomology

Maximum Marks :85

Unit-I
1. History —objective and importance of seed pathology

2. Disease z;g'evelopment Stages.
3. Seed borne diseases —
i)  Mechanism of infection
ii) . Factors affecting seed infection
1)  Important epldemlc seed bome diseases
4. Seed borne pathogens — Altemahon Ustilago , %Olletotrlchum
5. Control measure of seed borne pathogen.

Unit-IT
I. Seed Health Test.

Dry seed Examination.
Storage fungi and their harmful effect on seeds.
Factor affecting storage fungi.

Isolation and identification of storage fungi.

N AW

Control measures for storage fungi.

Unit-I1I 4
1. Mycotoxins —

and.
1) Types of effecta

i1) Mycotoxins producing fungi.

g
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i) Factors affecting mycotoxins productions. °
iv)  Detection of Mycotoxins.

V) Control measures for Mycotoxins.

Unit-IV

1.
2,

Role of insects in agriculture.
Harmful insects crops plants —
1) Termite ii) Grasshopper iii)  Rice weevil

iv)  Khapra beetale V) Lemon butterfly vi)  Mustard aphid.

3. Beneficial insects of crop plants:-
(1) Honey bee (2) Silk moth (3) Lac insect
4. Outline of insect control.
Unit-V
1. Insecticides.
2. Fumigants and method of fumigation.
3. Insecticidal poisoning and their treatment.
4. Insecticidal machinery — Sprayers, Dusters, Fumigators.
5. Integrated Pest Management.
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PE=0E Q0(6-17
ACCORDING TO NEW PATTERN OF DEPT OF HIGHER EDU. OF MP.
B.Sc. VI Semester, Seed Technology
Paper — Seed Processing , storage and marketing

Maximum Marks : 85

Unit I
,Concept, principles and importance of seed processing.
. Methods of seed conditioning.

- Equipment7s used for seed conditioning- scalper, huller, debearder, corn sheller.
. Layout of a seed processing plants.

£ Wb =

Unit IT

Seed Drying- principles, advantages and methods.
Seed dryers.

Seed cleaning — methods, separation and grading.
Seed conveyors and elevators.

Seed Blending.

AR LY B

Unit III

1. Definition, advantage and kinds of seed treatment

Methods of Seed treatment, mechanical, physical and chemical.
Seed treating chemicals

Seed treating equipments.

o ol

nit IV
Methods and advantages of seed bagging.
Principles and methods of seed storage.
Factors affecting seed storage.
Changes during seed storage
Basic requirement for good seed storage.
Pest problems and their treatment, during seed storage.

£ PO S L B e e

Unit V
I. Objective and importance of seed marketing
2. Major components of seed marketing-
(i) Forecasting of seed demiand,  (ii) Supply of seed
(iii) Seed marketing structure, (iv) Seed sales pro rnotxon

(v) Determmatlon of cost of seed production and seed pricing.
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Devi Ahilya Vishwavidyalaya Indore (M.P.)
COLLEGE, INDORE (M.P)
Scheme of Practical Examination: 20H4=2015 16717
B.Sc. I Semester, Seed Technology '
Max Marks 50 Time: 4 Hrs.

1. Identification and study of seed of crops plants from the mixture on the basis

of morphological and anatomical characters (12 Marks )

2. Study of Chemical composition of seed . ( Carbohvdrates , lipids and

Proteins)
(12 Marks)
3. Comment and identification of 7spot. ( 14 Marks)
|
}
4.  Viva- Voce/ Projects . ( 6 Marks)
3. Sessional Record (6 Marks )

Total — 50 Marks
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Devi Ahilya Vishwavidyalaya Indore (M.P.)
COLLEGE, INDORE (M.P)

Scheme of Practical Examination: 2014=20735
B.Sc. II Semester, Seed Technology
Max Marks 50 Time: 4 Hrs.

1.  Taxonomic Study of the flower of the following families -

i) Brassicaceae  ii) Malvaceae  iii) Fabaceae ' }

iv) Asteraceae V) Solanaceae  vi) Poaceae

vi) Apocynaceae vii) Ascalipidiaceae (12 Marks) 3
2. Study of Common weeds (10 Marks) l‘
3. Comment and identification of 7 Spot (14 Marks)
4. Viva-Voce /Project ' (7 Marks) .
5. Sessional record ( 7 Marks) ! |

Total - 50 Marks r




Devi Ahilya Vishwavidyalaya Indore (M.P.)

COLLEGE, INDORE M.P)
Scheme of Practical Examination: 2644=264S5 2olL-17

B.Sc. III Semester, Seed _Technology

Max Marks 50 ' | Time: 4 Hrs.
1 Study of incompatibility in given flowering plant | 12 Marks ‘ -
2. Experiment based on emasculation / Hybridization 12 Marks ‘
'i
3. Identification and Comments on spot 1 to 7 14 Marks
b
4. Viva Voce /[ Project ' 6 Marks : ‘i
. |
5. Practical Record 6 Marks i
il

Total - 50 Marks

e PSR (P
g )\ E R (e i

P



Devi Ahilya Vishwavidyalaya Indore (M.P.)
COLLEGE, INDORE (M.P) |
Scheme of Practical Examination: 203242845 Dn/ /-] /
B.Sc. IV Semester, Seed Technology

‘Max Marks 50 Time: 4 Hrs.
| L Experiment based on seed testing 12 Marks
2. Experiments based on Genuineness 12 Marks
3. Identification and comments on spot1to7 14 Marks
|
4, Viva- Voce/ Projects 06 Marks
5. Practical Record 06 Marks

Total - 50 Marks
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Devi Ahilya \/ishwavidyalaya Indore (M.P.)

COLLEGE, INDORE (M.P)
Scheme of Practical Examination: 2634=28%5 -0~/ -] 7

B.Sc. V Semester, Seed Technology

Max Marks 50 Time: 4 Hrs.

1. Experiment based on seed Pathology 10 Marks
2. Exercise based on Entomology 10 Marks
3. Experiment based on Seed Health Test 06 Marks
4. Comment upon1 to 7 14 Marks
5. Viva- Voce/ Pr0j¢cts 05 Marks
5. Practical Record 05 Marks
Total f , | 50 Marks
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Devi Ahilya Vishwavidyalaya Indore (M.P.)

COLLEGE, INDORE M. P)
Scheme of Practical Examination: 2653=26%5 Rol6- 7

B.Sc. VI Semester, Seed Technology

Max Marks 50 Time: 3 Hrs.

Experiment based on seed Processing

Experiments based on Seed Testing

Comments upon spots 1to7

Viva Voce/Project

Practical Record

12 Marks

12 Marks

14 Marks

06 Marks

06 Marks

50 Marks
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