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Ancient Historical Background of Biochemistry Definition of Biochemistry and Water. 07

1. Definition, Importance of Biochemistry in Indian knowledge system.
2. Ayurvedic Principles: Balancing the three doshas (Vata, Pitta, Kapha) to maintain

homeostasis.
3. Panchabhuta: Biochemical properties of five elements (Earth, water, Fire, Air and Ether)

4, Water:
4.1. Structure of water molecule
4.2 pH and buffers: pH scale, weak acids and weak bases.

Key words: Ayurveda, Panchabhuta, Homeostasis, pH, Buffers Suggested Activity: Draw and display
three-dimensional structure of water, make model of water bodies in and around your area.
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2.1a. General structure of Proteins (Primary, Secondary, tertiary and Quaternary)
2.2.a Classification of Proteins (an overview)

2.3. a Physical and chemical properties of Proteins

Key words: Monosaccharides, Isomerism, Proteins, Carbohydrates

Suggested Activity: Make a chart of classification of Carbohydrates and Proteins with examples

Biomolecules - —_— L/\
2. Carbohydrate ’
2.1. General structure of Carbohydrates
2.2. Classification of Carbohydrates
2.3. Optical Isomerism ’ )
2.4. Physical and chemical properties of Carbohydrates
2. Proteins:
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3. Lipids

3.1. General structure of lipids

3.2. Classification of lipids:

(i) Simple lipids: Fats, Oil and waxes.

(ii) Compound lipids: Phospholipids, Glycolipids

(iii)Derived lipids: Steroids
3-1a. Physical properties of lipids: Colour, odors solubility and surfaces tension.
3-2a . Chemical properties of lipids: Hydrolysis, Saponification, Rancidity and

Hydrogenation. Ao

Key words: Lipids, Hydrolysis, Saponification, Rancidity, Hydrogenation Suggested Activity:

Submit an assignment on properties of lipids ‘
TN
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-Enzymes and Vitamins. —

1. Nomenclature of enzymes.

2. Classification of Enzymes

3. Characteristics of Enzymes: Colloidal nature, Catalytic nature, Specificity & pH
4. Enzymes subtract complex: Key-Lock Theory, Induced Fit Theory

o) 5. Importance of Enzymes in Metabolism.

6. Vitamins: Biochemical functions, dietary sources and deficiency symptoms.

Key words: Enzymes, Catalytic, Specificity, Vitamins
Suggested Activity: Make a flow- chart of dietary sources and deficiency symptoms of vitamins.

Suggested Readings:-
1. Arumugam N. "Fundamentals of Biochemistry", Publishers: Saras Publications

2. “Bhartiya Gyan Parampara”; Published by Hindi Granth Academy Bhopal M.P.
3. Jain J. C. Jain S, Jain N; Text Book of Biochemistry- "Fundamentals of Biochemistry" Publisher: S.

Chand, New Delhi
4. Lehninger "Biochemistry" Published by Macmillan.
5. Murray R.K., Granner, Mayes PA, Rodwell, V W. "Harper's Biochemistry; Publisher, Prentice Hall

International Inc. USA
6. Pant M.C.; "Essential of Biochemistry"; Publisher; Kedan Nath Ram Nath and Co. Meerut U.P.

India

7. U. Satyanarayana; U. Chakrapani; "Biochemistry"; EISEVIER
https://www.sciencelearn.or|

https://www.coursera.or

https://scienceopen.com

https://www.britannica.com

https://www.swayam.gov.in
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Taxonomy and Historical Background of Lower Non-Chordates -
1. Classification of lower non-chordates by Charak (Reference Charak

Samihita, Sutrasthan 27/34-45) on the basis of their habitat and Nutrition.

TIE—1

2. Correlation between mythological Avatars and evolution of animals
3. Outline classification of animal kingdom.
4. Rules of nomenclature.

Keywords/Tags: Classification, Nomenclature, Mythology, Evolution.
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Phylum - Protozoa and Porifera -
1. Habitat mentioned in “Shri Ram Charit Manas ki Vaigyanik Teeka”; by Dr.
S. P. Gautam.
2. Characteristics and outline classification up to classes according to p
and Haswell 7th edition revised by Marshall and Williams
3. Protozoa and disease.
4. Cellular organization and canal system in Porifera
5. Medicinal and Economic uses of Sponges

Keywords/Tags: Protozoa, Disease, Porifera, Canal system, Cellular organization
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Phylum - Coelenterata -
1. Habitat of coelenterates mentioned in “Shrimad Bhagwat me Vigyan”.
2. Characteristics and Classification up to classes by Parker and Haswell 7th
edition revised by William Marshall.
3. Polymorphism and Metagenesis.
4. Role of corals in marine ecosystem as mentioned in Rigveda (Reference:
Rigveda 1.71.2.
5. Coral: Medicinal, Cultural and its Economic Importance.
Keywords/Tags: Coelenterata, Polymorphism, Metagenesis, Coral
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' Phylum — Platyhelminthes -
1. Its habitat mentioned in Shrimad Bhagwat mein Vigyan.
2. Characteristics and classification up to classes by Parker and Haswell 7th
edition revised by William Marshall.
3. Fasciola - External structure, Excretory system, Reproductive system.
4. Fasciola — Life Cycle and parasitic adaptations.
5. Antiparasitic and antimicrobial properties of platyhelminths

' Keywords/Tags: Platyhelminthes, Excretory system, Reproductive system, Life
Cycle, Parasitic Adaptations
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Phylum - Aschelminthes

1. Characteristics and classification up to classes by Paker and Haswell 7th

edition revised by William Marshall.
2. Concept of pseudocoel.

3. Study of Pathogenic Helminthes.
4. Medicinal uses of Round Worms.

Keywords/Tags: Aschelminthes, Pseudocoel, Pathogenic, Round Worms.

Reference -

1.
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Agrwal, VK. Zoology for Degree Students: Non Chordata, S. Chand & Com.

Barnes, RD, Invetebrate Zoology, VII editin, Cengage Learning, Inann.

Dhami & Dhami, Invertebrate Zoology, S. Chands & Com. India.

Jordan and Verma, Invertebrate Zoology, S.Chand & Com. New Delhi.

Kotpal, R. Protozoa to Echinodermata (Phylum Series) Rastogi Publicatins, Meeruth.
Kotpal, R. Modern Text Book of Invertebrates. Rastogi Publication, Meeruth.

Parker, ]. Haswell, WA. A Text Book of Zoology, VII editin, low price publication Delhi.
Pechenik, JA, Biology of The Invertebraters McGraw-Hill Education.

Sedgwichk, A. A Students text book of Zoology Vol 1 & II publication Delhi.
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AIMS

This course is designed with the aim to provide knowledge of botany to the students and develop
understanding of basic
concepts of Botany.

OBJECTIVES

e To give an understanding about the basic concepts of Botany.

e To provide guidance to students for better understanding of concepts, thoughts and theories with
practical.

e Expansion of knowledge from learning to applicability as well as understanding and identifying
applied botany.
To develop broad thinking and awareness about the necessary concepts and terminologies.
To understand the elementary idea of Botany.

TEACHING METHODOLOGY
e The Teaching Methodology shall be based on the scientifically proven methods of demonstration
and Mcdern Strategies.
e The Teaching Methodology for the present course would include Lecture, practical and
observational. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)

OnCompletion of this course, the students will be able to -
1. Explore Indian knowledge system about plants & contribution of Rishis.
2. Gain the knowledge about external & internal structure of plant body.
3. Understand variour physiological processes of plants.
4. Acquainted with concept of gametophyte & Sporophyte.

Unit 7 Contents | Hrs.

1. Plants in ‘Bhartiya Gyan Parampara’ — T 09
1.1 Botany definition, scope and importance
1.2 History and evolution of Botany in India.
1.3 General Idea about botanical concepts in Vedas |
| 4 Contribution of Indian Rishis in botany (Parashar, Charak, Shusshrut) ;
| 5 Plants in Indian Traditional food and medicine. ,

Activities — Enlisting of Plants in Charak and Shushruta
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13 Aet A gafy REE A ARV Q@ Hada qrr SHER
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I Structure of Plants, -
Morhhology- Externa I |
, ll’l";(:t' Structure, Types (tap root and adventitious root) ang M"d'ﬁcari(,m

‘or Storage of food) o
2 gt:r:r ﬁtmiture Types (erect and weak) and Modificating (of Underground stery
1' : l af! | \ﬁtruclue Type (Simple and compound), venation an Modificating of
3 Leaf: § )
14 'Fal:\l:ear Structure, types (hypogyonous, Perigynous, epigynous ); Placentation
1.5 Fruits and seeds.

Activities - Field visit to study varius type of flowers, fruits, seids efc.
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L. Plants Anatomy- Internal structure of plants -
3 1.1 Cell: Structure and cell organelles
1.2 Tissues and types of tissues
I3 General Anatomy of -
1.3.1Roots  1.3.2 Stem 1.3.3 Leaf

Ai‘"“‘i - Preparation of Charts and models.
" 3 SR — e 3 s e
11mm3ﬁ?mﬁﬂ
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131 98

132 91
133 el
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1. Plants reproduction, Growth and propagation - —
1.1 Plant propagation and types of propagules |
1.2 Plant reproduction (Sexual and Asexual)

1.3 Plant growth regulators ;
14 Concept of gametophyte and sporophyte E
1.5 Altemation of Generation

Activities - Field visit and trails of plant growth and propagatin.
1. uTed Yo, e X WER — —
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4. Bhojwani, S.S. and Bhatnagal, §.P. The Embryology

Huse, Delhi.
~ Dickison, w.C. I

of Angiosperms, Vikas Publication

ourt Academic press, USA.

natomy. Harc
plant body. Their

ntegrative plant A
Meristems, Cells, and Tissues of the

Evert, RF. Esau’s Plant Anatomy:
d Development. John Wiley and sons, Inc.

structure, Function an!
Fhn, A. Plant Anatomy- Pergamon press USa.

Hopkins, w.G. and Hunef,

A. Introduction t0 plant physiology- John wiley and Sons.USA
ngs Publisher, UsA.

Mauseth J.D. Plant Anatomy. The Benjammin/Cummi .
| Samhita. (Translation) Chaukhambha Orientatia, New Delhi. »
(A Treatise on plant Science) Sri Satguru Publ.

da o s
NN, VraksaV O hita. Translated. Chaukhambha Orientalia New Del.
jology and Development.
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B.Sc.-| Year
Semester - |
SUBJECT- BOTANY

COURSE : Elementry Botany (Minor Paper-1)
Course Code-BSCMI102BTP

Practical
Credit Value - 01
— _ TOPICS [ﬁlﬁlb‘u"
1. To study important Indian plants mentioned in Vedas like Amla, Tulsi, Peepal, Bargad etc. { -
2. Modifications Root (Fusiform, Napiform, Conical, Tuberous For storage of food)
Stem(Rhizome, Corm, Tuber, Bulb of Underground stem).
3. Leaf: Types (Simple and compound), Venation and Modificatins of leaf lamina.
4. Study of different types of tissues (Parenchyma, collenchymas, sclerenchyma, types of
vascular bundles.
5. to study temporary and permanent slides of transverse sections of monocot stem maize 15 Hrs
(Zea Maize)
6. To study temporary and permanent slides of transverse sections of dicot stem of sunflower
(Helianthus)
7. Demonstration of potato Osmoscope.
8. Demonstration of Wilmotts bubbler.
9. Study of cutting, budding, air layering.
1. 1qa—ﬂﬁq€a®mﬁ&ﬁﬁm§aﬁtﬁmm%ﬂﬁm ;
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UIDELINES & RULES FOR STUDENTS -

The students are expected to follow the followin
. Don't leave the campus without permission.
" In case of emergency, written permission

g rules for deriving maximum benefits of the course

from the Course Coordinator is required.

Be punctual and attend all sessions, Lectures and other activities

submitted within the stipulated time period.

A minimum of 75% att

endance is compulsory for all the students.

Take responsibility of your own work Follow the timetable, home assignments and projects should be
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TOTAL CREDITS : 04 TOTAL HOURS : 60

AIMS

Ipli; Course is designed with the aim to provide knowledge of botany to the students and develop understanding of basic concepts
Otany.

OBJECTIVES

- -~ * Togivean understanding about the Hasic concepts of Botany.

% ®  To provide guidance to students for better understanding of concepts, thoughts and theories with practical.
® Expansion of knowledge from learning to applicability as well as understanding and identifying applied botany.
®  Todevelop broad thinking and awareness about the necessary concepts and terminologies.
®  To Provide knowledge of plants in ‘Bhartiya Gyan Parampara’.

TEACHING METHODOLOGY '
*  The Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern Strategies.

* - The Teaching Methodology for the present course would include Lecture, practical and observationa$ Teaching will be
Bilingual.

COURSE LEARNING OUTCOMES (CLO)
On Completion of this course, the students will be able to -
1. Explore about the Indian knowledge system about plants.

2. Develop understanding about plants.
3. Identify the morphological and anatomical structures of plants on the basis of Characters.

4. Will be able to understand the concepts and principles of physiological process of plants.

UNIT CONTENTS
UNIT1 Topics Plants in “Bhartiya Gyan Parampara" -
. 1.1 Bdtany definition, scope and importance

g 1.2 History of Botany in Indie
1.3 Botanical concepts in Vedas, (Rig Veda, Atharvaveda) Upanishads. Ramayan and 12 Hours

Purar==.
1.4 Contribution of Indian Rishis in botany (Parashar, Charak, Sushrut, Surpaal, Kautilya and

others)
1.5 Plants in Indian Traditional food and Folk medicine

-~

DURATION

e Activity- listing plants in scriptures local traditions, Preparation of Charts/discussions on
plants and Rishis, /field visit to identify plants.
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'UNITHI I Morphology-External Structure of Plants: -

f 1.1 Basic morphological terms; Thallus and concept of plant body
f 1.2 Structure and Modifications of -Roots

‘ 1.3 Structure and Modifications of-Stem

: 1.4 Structure and Modifications of-Leaf

‘ 1.5 Flower and types of InflorescencesandFruits and Seeds

1 4 * Field visit to study various types of leaves, flowers, inﬂorescencg
TRY Jraiar-atat f aEw wwwen -
1.1 9T A ww: gar (o) 3R aew R # Eumen
125 F3-ERT 0 TR
| . ‘ . .
| 1.3 F3-TGT 16 FGROT
1.4 QU7 J3-BRTT U9 FUTGROT
15.70 3R 57 57 & IR @ 6 AR Aot & g
el - a1 vq A R T
UNITIIl | Anatomy Internal Structure of Plants: -
1:1 Plant Cell-structure and theory J ,“
1.2 Tissues and types of Tissues |
1.3 General Anatomy of-Root

1.4 General Anatomy of-Stem
1.5 General Anatomy of-Leaf

—|* Activity- preparation of charts and modelg

TARiA- 9eY AN T - -
| 1.1 92 FfRFT- e ik Rgig

1.2 30% 3R 3ot & yaR
1,375 & iafe s
J1.4aﬁﬁ3¥iﬂﬁ$m
1.5 90 1 iR wiam
‘Wﬁﬁﬁ-%@mma:mwgwwamwmmm
mpiﬁt Physiology. - —

‘. ( 11 Concepts of water as universal solvent, Imbibition, Diffusion, Osmosis and Water Potential

| 1.2 Transpiration and movement of water in Plants. ;

131 or S 12 Hours
ransport of Solutes and ascent of sap

1.4 Assimilation of Energy-Photosynthesis

1.5 Release of Energy-Respiration

* _Activity- Quiz - Competition on topic related to plant physiology.
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Plant Reproduction, Growth and Propagation:- _
1.1 Plant prOpagathn and types of propagules '

1.2 Plant reproduction (Sexual and Asexual)

1 3 Plant growth and development (Role of Elicitors)

1 4 Concept of gametophyte and sporophyte
1 5 Atternation of Generation

12 Hours

o Activity- Field study/trail on germination of various seeds and propagation techniques
N*m’ﬁmaﬂtm- S :
1.1 et &1 AR AR yade & FER

1.2 9T Foieet (AT AR 3relfars)

J 3t 4 o 3t R (TR A sfF)

1 4 TERITRE (AEERET) AR AURT (FREC) A U

1.5 91 TehTaRvT

\
|
\
|
|
\
aRfAf — a¢ Td e AR BT, 49 HGR0T T IAIT B |
Text Books, Reference Books, Other resources - ‘h
|
|

1. Suggested Readings: Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of

» | Angiosperms, Vikas Publishing House. Delhi. 5th edition.

2 Dickison, W.C. (2000), Integrative Plant Anatomy. Harcourt Academic Press, USA.

3. Evert, R.F. (2006) Esau's Plant Anatomy: Meristems, Cells, and Tissues of the Plant Body:

Their Structure, Function and Development. John Wiley and Sons, Inc.

4. Fahn, A. (1974). Plant Anatomy. Pergamon Press, USA.

5. Gangulee, H. C., Das, AK., Dutta R.C. (1991) College Botany Vol-1 New Central Book

Agency, Kolkata.

6. Hopkins, W.G. and Huner, A. (2008), Introduction to Plant Physiology John Wiley and Sons.

U.S.A 4th edition.

7. Mauseth, J.D. (1988). Plant Anatomy. The Benjammin/Cummings Publisher, USA. ‘

8. Mishra, P.K. (2016) Botany in Vedas, Write and print Publications, New Delhi. i

9. Sharma, P.V. (1981) "Charaka Samhita" (Translation) Chaukhambha Orientalia, New Delhi. l

10. Sircar, N. N. (1991) Viakshayurveda of Prashar (A. Treatise on Plants Science) Sri Satguru ‘

Publicatin, New Delhi. \

11. Srikantha Murthy, K.R., Sushruta Samhita, Translated. Chaukhambha Orientatia, New Delhi. ‘

12. Taiz, L., Zeiger, E. Moller, .M., and urphy, A. (2015) Plant Physiology and development. }
|

&

Sinauer Associates inc. USA. 6" Edition.
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Max Marks - 100 (60+40) Min. Marks - (21+14)

B.Sc.- | Year
SUBJECT- BOTANY

COURSE : Fundamentals of Botany (Major Paper- 1)

Course Code - BSCM101BTP

Major Core Course Paper - | Practical

' TOPICS
1. To contextualize and list the plants from Ancient Indian texts.
2. Prepare a note on contributions of Rishi in botanical context, for example
(Parashar/Charak/Sushrut/Surpaaland Kautilya .
3. Documentation of traditional uses of plants or their parts in food and medicine.
4. Collect and categorize plants based on morphological features. (Leaves and
Inflorescence) ‘
5. Sketch and label structures of roots, stems, leaves, flowers, fruits, and seeds.
6..Prepare a thin section of an onion peel and stain it to observe cells.
7. Examine tissue types (parenchyma, collenchyma, sclerenchyma) in
different plant sections.
8. Observe vascular bundles in roots, stems, and leaves.
9. Identify xylem, phloem, epidermis, and stomata.
10. Compare monocot and dicot anatomy.
11. Dissect typical flower and identify sepals, petals, stamens, and carpels.

Note: Site the sources of information collected.

—

1
1
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Sesslon - 2025-26
B.Sc.- Ist Year
SUBJECT- BOTANY
COURSE : Microbes & Lower Plant Diversity (Major-11)
Course Code - BSCM201BTT

MAXIMUM MARKS: 100 (60+40) MINIMUM MARKS : (21+14)
TOTAL CREDITS : 04 TOTAL HOURS : 60

AIMS

This course is designed with the aim to provide knowledge of botany to the students and develop
understanding of basic
concepts of Botany.

OBJECTIVES

To give an understanding about the basic concepts of Botany.

To prt'iovi]de guidance to students for better understanding of concepts, thoughts and theories with
practical.

Expansion of knowledge from learning to applicability as well as understanding and identifying
applied botany.

To develop broad thinking and awareness about the necessary concepts and terminologies.

To developed understanding of lower plant diversity.

TEACHING METHODOLOGY

The Teaching Methodology shall be based on the scientifically proven methods of demonstration
and Modern Strategies.

The Teaching Methodology for the present course would include Lecture, practical and
observational. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)
On Completion of this course, the students will be able to -

1. Understand the concept of lower plant diversity.

2. ldentify different groups of cryptogams on the basis of their characteristics and structure.

3. Apply the acquired theoretical knowledge to understand the beneficial and harmful activities of
Microbes. _

4. Synthesize and evaluate the ancient knowledge about microorganisms.

Units Contents Hrs.
1 Microbes: In Bhartiya Gyan Parampara — 3

1.1 Contribution by rishis Kanva, Atreya, and Agastya on" Krimi janya rog evam Nidaan"
reference of "Krimi rog" in Atharva veda
1.2 Microbes in Health: Traditional Fermented Food Beverages, Probiotics
1.3 Microbes in traditional organic farming
1.4 Brief description on contributions of Indian scientists: M.O.P. Iyengar, T.V. Desikachari,
K.C. Mehta,
1.5 Mushrooms in Indian Traditional knowledge
* Activity- Poster on Indian Rishis, and comparison of Ayurvedic and Indian Medicines

~
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1:4mm%aﬁaﬁw3#¢rsﬁ?m,aa’raﬁmamwakm;ﬂ
gfereq o=y wd ANTE

1.5 WA TRARE AT H AUEH

afafafr Atse 3R A ST fawmor & -

[ 2 Virus and Prokaryotes -

1.1 History, General account of Viruses, TMV, Bacteriophage

[ 1.2 General characteristics of Mycoplasma
f 1.3 General account of Archaea and Actinomycetes
1.4 Bacteria Structure, types, reproduction and economic importance.

1.5 Cyanobacteria structure, types and economic importance.

* Activity- Model and Chart making

oy (arrew) -
1.1 fawroy 1 gfder, aeffemor AR T Rrevart Sruad, SR

1.2 ATSHICAEAT & FHAT FAGT0T
1.3 T wd TR 1 g 9
1.4éaaﬁmﬁm,uw,m,ua'3ﬂﬁﬁﬂgc—q-

1.1 Gen isti
1.2 Rep:)r:lz g:;z:?\iernsttlgs. Thallus organisation, Classification (Ainsworth 1973)
priie acco. ge atlye, asexual and sexual.
o unt of major groups of fung;:
.3. ycetes (Albugo),
132 Zygomycetes (Mucor)
:.:;.3 Ascprpycetes (Peziza),
34 Bastdlomycetes (Puccinia),

mycetes (Alternari
1.4 Economic importan(ceternana, Cercospora)

| Activity.

Commerci
d Cia
. | uses and role of Fungi in Human welfare
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1.3.1 FAEHET (geeg),

1.3.2 A3MARHES (FI),

1.3.3 CTH AT (YSTSM),

134 TROTEET (@reevifan, wReteav)

1.4 7Y #Agea .

AR « TAET HAU -, Figdh Ad IIGY 30 1 JETIT

Algae -

1.1 General Characteristics, Thallus organization and classification of Alage.
1.2 Chlorophyta and Charophyta: Volvox, Chara

1.3 Xanthophyta - Vaucheria Chrysophyta -Diatoms

1.4 Pheophyta - Ectocarpus Rhodophyta- Polysiphonia

1.5 Economic importance of algae

*Activity- study of algae in ponds and rivers, virtual tour of marine algae

dae -

k 11 ST & WA RO, YA Fooe qd e
12 deiRiwIger W@ SRIGTEC : dediqd, oI
13 Sotprzer: TeARAl, BIgEIHEE], SECH
14 foaiwEe: W@RGME, Aetwrger, uieiarg BT
15 dtareal @1 ARG wEA
mﬁﬁ:mﬂmmmmﬂm

5 Bryophyta -

bryology

1.2 Thallus structure,
1.3 Riccia, Marchantia

1.4 Anthoceros and Polytrichum

1.5 Economic importance of bryophytes

*Activity- Collection & preservation of locally available bryhophytes.

FrwIgel —

reproduction, life cycle and alternation of generation’

B DAL

12&;4'3@@(3@1’&),%.%%%%0@3@

1.1 Introduction and history of Bryology, contribution of Shiv Ram Kashyap, and Ram Udarin

1.1 anﬁa?ﬁﬁmqﬁausmsﬁm,ﬁwmm,mmmqﬁm@‘




Reference books- ’” .
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B.Sc.- | Year
SUBJECT- BOTANY
COURSE : Microbes & Lower Plant Diversity (Major Paper- I1)

Course Code - BSCM201BTP
Practical

Credit Value - 02

UNIT
1.

TOPICS

1) Study of basic instruments used in the Microbiology lab (Types of Microscopes, Laminar Air
Flow, Autoclaves, Incubators).

2) Study of Thallus/ Asexual/Sexual stages of members of major classes of Fungi. Study of
locally available Plant Diseases caused by:

3) Viruses: Tobacco Mosaic Disease, Little leaf of Brinjal

4) Bacteria: Citrus Canker, bacterial spot Disease of Tomato

5) Fungi: White rust of crucifers, Green Ear Disease of Bajra, etc

6) Study of Alternaria/ Cercospora/ Mucor

7) Study of locally available Algae

8) Morphological study of volvox, chara, Vaucheria, Ectocarpus and polysiphonia.

9) Study of locally available Bryophytes.

10) Morphological study of Riccia, Marchantia, Anthoceros and Polytrichum

11) Study of permanent slides of Alage, Fungi, Bryophytes

12) To study/ gain knowledge about the nutritional value of ancient Indian fermented food

1) ATSFETAEST T F FEAT TN T AAET ITRON FT HEATT
ARHTHT & YHR), AfFR TR Fal, HiekFaa, Fgaet I(
2)m$mﬁ$m’$m Qe et F / 3w /
reageT| TR & & 3qerey At Hr demhat w1 semae A R
HROT A &l
3) e darg Hoi 9, &7 A S ol
4)W;m§ﬁﬂ,mﬂm?‘ﬁ?w
5 Hap: HRAEE BT GBS S, TORT BT I 3R A, 3
6. AcexARAT / WHE / TP DT JeAT
7 g ©u ¥ Syds Adrd BT JeAIT
9.$Tmammamlswma‘wiﬁ
10 Rfaerm, AT AT, LOIR:EIEl AR uleligrsda &1 HUaHD
A :

_ ¥ A Y IATSSl BT A
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Syllabus — B.Sc | st Year — Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14(1))
SEMESTER-I

SUBJECT — Chemistry I€—=es
COURSE CODE: BSCM101CHT

Fundamentals of Inorganic Chemistry

Iprefe YA g & 1 Rigid

Paper-1 (Major)

MAXIMUM MARKS : 100 (60+40) -  MINIMUM MARKS : (21+14)
TOTAL CREDITS : 04 TOTAL HOURS : 60
AIMS

This course is designed with the aim to provide knowledge of subject to the students and develop understanding
of Basic concepts of subject.

OBJECTIVES -
e Togive an understanding about the Basic concepts of subject.
e To provide guidance to students for better understanding of key concepts, thoughts and theories.
e Expansion of knowledge from learning to applicability as well as understanding Chemistry.
e Todevelop broad thinking and awareness about the necessary concepts, system and terminologies.

TEACHING METHODOLOGY -
e The Teaching Methodology shall be based on the scientifically proven methods of demonstration and

Modern Strategies.
e The Teaching Methodology for the present course would include Lecture cum Discussion and

demonstration. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -
Student will be able to understand meaning and Significance of Ancient Chemistry, different ideologies and

approaches. Introduction of Bharatiya Knowledge System Including its Significance
By the end of this course students will learn the following aspects of Chemistry:

1. Explain various theories and principles applied to reveal atomic structure.

2. Significance of quantum numbers.

3. Explain the concept of periodic properties of elements with S and P Block elements.

4. Explaint theories related to chemical bonding.

5. They will be able to explain basic concept of chemistry.
Unit | - Contents “THes.
| RICRCAK AL B
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1. areel et @1 GURY AR IS WU AR FHRAT
0 WRAW 9 WWRT ¥ W &3 s
3 grEE WA s | T diea 3R Wviae AR BRAT

| Introduction of Bharatiya Knowledge System Including its Significanc; ‘ 12 '
| Introduction and significance of BKS, BKS's structure, historical background of
i BKS, A few noteworthy features of BKS. General Introduction of Chemical |

Techniques in Ancient India.

Religion, Taboos, Spirituals, Tantra-Mantra, Amchi Medicine System, and % ;
: Vaidya (traditional healthcare system) Land, water, and soil conservation and } r
| management practices; agriculture; animal husbandry; forests; sacred groves; \ '
water mills; and sacred water bodies
Keywords/Tags: BKS, Ancient India Chemistry, Animal Husbandry, Vaidya,
Myths. \
Activities:
1. Collection of Medicinal plants and their uses from near by area (Herbarium
Preparation)
2. Field study of BKS in nearby area
3. Prepare the Project and Modals related to Ancient Indian Chemistry
2 URHTY] ERET:
(i) BoTe @ Ry vd ar) At (EoREr, e srqurom, de Td O e
3§ gRATY] Y RvT, AR @ R B T 3N gHa WA | BTERIST BT AT
wagd | B ek awnt @ 27 P, S shren d1 FER, wEora B
afaf¥gaar gl iR gH@ 98 |

(i) Taien e ok ST wew| R FEwt A goegl o e @ e
araE BT AuESH Rigid, €5 BT Afhad agadT @ W, sifware Rigid R |
=@ TS, URHIY] G B AT HEG FHott A R |

(iii) TRepelt @ geegitie famar ) onf qof ok gof weret @1 el fafwa
Foit @Y AR | WA BB B A Holy, JAHR FAdgid (A~ | ‘

R fag (@19S) /2 ERgvH WagH, g &1 fum, ihers, Rigla, fa=ma
Atomic Structure:

(i) Kanada's concept of atom and molecule formation (di-atom, tri-atom),
L_J_Erfﬂof atom in Buddhism and Jainism, Review of Bohr's theory and

I o ey’
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its limitations. Atomic spectrum of Hydrogen. Dual nature of particles and |
waves, de Broglie’s equation, Heisenberg’s Uncertainty principle and its |
significance.

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

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

Keywords/Tags : Hydrogen spectrum, Hund's rule, Aufbau principle,
configurations

3 T WRol § s— AR p-=ife el @ wed § dwl & frefared N B
e aRed —

B WWM(EAN),WmmWW,WW,W
FRoft § ol oRAT] Sma # aiRee |
oxAT] 3T (@F SR areN)
Jmafie 3R fieed BT
Fedaed B ((rehadid 3R AgEhadiy)
ssﬁ?p—arhiﬁﬁaﬁﬁaaﬁa}ﬁﬂﬁf@ﬁgﬂﬁaﬁﬁﬁﬁaﬁ—
ST G- PG AT ol 3R AT FHoll B I HR Al
BRE | AT FHoll B AT |
ﬁwm—qﬁ/@m%ﬁgﬁmﬁqﬁlw;ﬂ,
Sifere Sy, WHROT B W fEd Foneal # uRacH |
Wﬁ%’(ﬁﬁ)/%mmﬂiﬁmm,mﬁm,mﬁmﬁm,m
oo, ST | - o
| Elementary idea of the following properties of the elements with
reference to s & p-block elements in periodic table.

| Effective nuclear number (EAN), shielding or screening effect, Slater

rules, variation of effective nuclear charge in periodic table.
01 Atomic radii (van der Waals)

(] lonic and crystal radii.

| U Covalent radii (octahedral and tetrahedral) L
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| Detailed discussion of the following properties of the elements, with ‘
reference to s & p-blocks.
0 lonization energy- Successive ionization energy and factors affecting |
jonization energy. Applications of ionization energy.
0 Electron Affinity- Definition, factors effecting electron affinity,
periodicity ‘

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

hybridization.
Keywords/Tags : EAN, Atomic radii, Jonic Radii, Crystal Radii, lonization
| Energy. - .
4 IS 6 |
| aafe uF: QA sud @ am fARa |

3R goreiad & ded 4 S@T 7Ed |
mmﬁﬁm%ﬁmaﬁ—ﬁéwﬂmwwmmww,zﬁ—%w
%mmm|mﬁmmﬁﬁﬁmww,mmﬁﬁsﬁ?
gdiHReT | Fo B R | .
|-FEoTs 9u: g9 EREl, Haeihar wed e (FReeR—gEed dgd
fagia) | _
HHU— SR, THR (sp, sp?, sp>, dspz,d2$p3.) JefIe 3R PfTs 3
@ SUYH SN B ARSI | weEdes At ¥ amafie T, faya smeet R
yferera 3mafd e |

ISRV B GRS HHUT S NH3, H20, SFa, CIF3, PCls, SFs, CIFs, XeFa.

49 e 94 HH, 99 oidTS, 98 BIvT ) gRMIET 3R IMIfAT HRA dTel RS |

AR fag (Fa€) /& mafie 9, WEwdos 9, AR, VSEPR Rigid, 9
e
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4 Chemical Bonding 12
i. Ionic Bonding: General characteristics of ionic bonding.

lonic bonding & Energy: lattice & solvation energies and their importance in the
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| context of stability and solubility of ionic compounds.
Statement of Born- and equation for calculation of lattice energy,
| Madelung constant, Born-Haber cycle and its applications. Covalent character in
jonic compounds, polarizing power and polarizability. Fajan’s rules.
l\ ii. Covalent bonding: Lewis structure, Valence Bond theory (Heitler-London
| approach).

l Hybridization- Concept, types (SP, SP2, SP3, dSP2,d2SP3)with suitable examples
| of inorganic and organic molecules

\ Jonic character in covalent compounds- dipole moment and percentage ionic
| character.

g‘ Valence shell electron pair repulsion theory (VSEPR) theory: Assumptions, need
| of theory, application of theory to explain geometries or shapes of some inorganic
‘ molecules and ions on the basis of VSEPR and hybridization with suitable examples
of linear, trigonal planar, square planar, tetrahedral, trigonal bipyramidal and
octahedral arrangements such as: NH3, H20, SF4, CIF3, PCI5, SF6, CIFS, XeF4.
Bond parameters: Definition and factors affecting - bond orders, bond lengths,
bond angles.

Keywords/Tags :Ionic Bonding, Covalent Bonding, Hybridization, VSEPR Theory,
LCAO, Bond Parameters

l

[? —3Pa® HE™ (MO) §eF DI LR

—f e &1 Rugid, WA HE (LCAO) &1 g FaoH (Irifde fREreT®
TR )
LcAO fafr & Fram, get oik WieR onfPas &7 | WA FEd! & Y s-s, s-p
Pﬂ?p-piﬁfﬁ?ﬁaﬁﬁmﬁﬁ,iﬁaﬁmmﬂﬁm’fl
'WMUW@E% Momi Hy, Li,, Be, B,, Cy, N2, O, Fz%ﬁ_\’mml
RyFfE fFuwAfoas st & amfae Feig 3ve: CO,NO,CN, HF
3l &R JFTEROT
m%ﬁuﬂmwn,fﬂés—aﬁaﬁmmﬂ?ﬁmsﬁvm,mwmw
mwmmmmummmwm
e | Bl o aR G @) uRe: dE A D) P B I SRS
W g 3 B A JAIHD AT |
AR fag @)/ M MO 3R@, 3 &R SaERe, RSN P IR, |
i g R A, e, AR R |

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

Rules for the LCAO method, bonding and anti bonding MOs. Characteristics for s-s,
s-p and p-p combinations of atomic orbitals, nonbonding combination of orbitals.
MO diagrams of homonuclear diatomic molecules: Hz, Liz, Bea, B2, Cz, N2, O2, Fa,
| | and their ions.
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Molecular orbﬁ;izﬁ)ﬁhorey of Bonding -
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Molecular orbitals of heteronuclear diatomic molecules: C O,*T:JO‘,ENTITF .
Acid-Base Concept

Arrhenius concept, Bronsted- owry’s concept, conjugates acids and bases, relative
strength of acids, Lewis concept, pH and buffer solutions. Acid-base neutralisation
curves, Handerson equation.

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

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

1. g, W, arfaer, g, YaaRT B fshuor

2. A @R Ay ST e wfmael &1 qeaa

3. ARG # 99 SVRE WRD! B AHHN b AT

4 TRIRE YR died et R sitwfia {1 GUsr
5. sl el &1 G AR EAREA TR Al

6. ARG AP AR D AEHE BT AE G

7. IR I WO} FefE &A1 AT

8. JeNil 3R I HRIHT & HeqT FA

9. yTH <ara s A wat At AR Hioe TR BT

Activities:

1. Extraction of Tulsi, Neem, Amla, Haldi

2. Gather data on the processes used to purify zinc both historically and currently.

3. Gather images and records pertaining to the history of two rust-resistant
monuments built in India. |
4. Gather information about traditional Indian cosmetics knowledge and traditional 1

Indian drug knowledge
5. Collection of Medicinal plants and their uses from nearby area (Herbarium |
Preparation)
6. Chart preparation of Ancient Indian Scientist in Chemistry and their contribution ‘
7. Field study of BKS in nearby area \
8. Educational Tour of Industries and Research Institutes \

9. Prepare tl)e_ Project and Modals related to Ancient Indian Chemistry ‘

|

Text Books, Reference Books, Other resources
Text Books:

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

2. Khefa, H.C., Gurtu, J.N., Singh, J., Chemistry For B.Sc. Ist Year, Pragati prakashan.
3. Bariyar, A. & Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational

Publishers Year: 2019.
4. Puri, B.R., Pathania, M.S., Sharma, L.R., Principles of Physical Chemistry Vishal
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hitps://www.pgurus.com/chemistry-in-ancient-india

Publishing Company 2020
S. Gurtu, J.N., Gurtu A., Advanced Physical Chemistry, Pragati Publications, Meerut,
ISBN: 9789386633347, 9386633345; Edition: 1V, 2017

6. Day, M.C. and Sclbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962.
7. Bahl, A. and Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010

8. Kalsi, P.S., Stereochemistry Conformation and Mechanism, New Age International,
2005.

9. Finar, 1.1, Organic Chemistry (Volume I and II), E.L.B.S.

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

11. Clayden, J., Greaves, N., Warren, S., Wothers, P., Organic Chemistry, Oxford
University Press, 2nd edition, 2012

12. Atkins Physical Chemistry, 10th ed., Oxford University Press, 2014

Reference Books:

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

2. Acharya Prafulla Chandra Ray - A Collection of Writings, Volume IIIA : A History of
Hindu Chemistry (Volume-I), Editor : Prof. Anil Bhattacharyya, Publisher : University of
Calcutta. . Online information: https://www.caluniv.ac.in/news/APCR%20Publication
acharya-prafulla.html
3. Chemistry in India, in Traditions & Practices of India, Textbook for Class XI, Module
2, Central Board of Secondary Education.

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

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

6. Douglas, B.E., McDaniel, D.H. & Alexander, J.J., Concepts and Models in

InorganicChemistry, John Wiley & Sons, 1994.

7. Graham Solomon, T.W., Frail, C.B. and Dunidar, S.A. Organic Chemistry, John Wiley
& Sons, 12th edition, 2016

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

9. Sykes, P., A Guidebook to Mechanisms in Organic Chemistry, Orient Longman, New
Delhi (1988) 10. Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007)

Suggested equivalent online courses:
) MOOC: https://alison.com/course/fundamentals-of-chemistry

| NPTEL: https://nptel.ac.in/courses/104/106/1041061 19/,
https://nptel.ac.in/courses/104/101/104101 121/

Web sources
https:/www.sydney .edu.au/science/chemistry/~george/1 108/ShapesOfMolecules.pdf

https: artsandculture.google.com/exhibit/rasashala-ancient-indian-alchemical-lab-
national-council-of-science-museums/KwJCaP1RFOy-KQ?hl=en
http://sanskrit.uohyd.ac.in/events-new/Ancient-Indian-chemistry.pdf
hnps://insa.nic.in/writcreaddata/UpLoadedFilcs/IJHS/VolOl_l_l_PRay.pdf
https://asi.nic.in/Ancient_India/Ancient_India_Volume_Yarticle_8.pdf

https: //vyvm.org.in/study_material/ENG%20-%201ndian%20Contributions%20t0%20

Science.pdf N
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SEMESTER-I
SUBJECT - Chemistry Practical (VETE=eIRa Wraifia)
Paper-1 (Major)

COURSE CODE: BSCM101CHP

Qualitative & Quantitative Chemical analysis

Topics

MINIMUM MARKS : (21+14)
TOTAL HOURS : 60

No.of |

Lectures

\Qualitative Inorganic Analysis

Identification of simple inorganic mixture (5 radicals) with two/three acidic
and two/three basic radicals (including typical combinations).

Special emphasis on learning theoretical concepts of strong, moderate and
weak electrolytes, ionic product, common ion effect. Solubility and solubility
product.

12

TS JGED (ALl
S/ st 3R /A e e (AR WAt ded) @
AT S BT (5 qAd) P UEA |

e e, R U Rdaar quehe A Aegifad EuRenst #
ey o A ae| goeladr HR ool e |

Qualitg\;organicanalysis

1. Detection of hetero-elements (N ,S,C1,Br,]) inorganic compounds
by the Zinc Dust

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

|
\»1 Fdfe Al # fawa—awl (NS, I, Br, 1) BT 9l ST
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uantitative analysis of acid, alkali and buffer solutions lonic Equilibria | 9

1. Measurement of pH of different solutions of acids and alkalies using

\ pH- meter (may use aerated drinks, fruit juices, shampoos and soaps)
| Note- use dilute solutions of soaps and shampoo stop revent damage to
the glass electrode.

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

3. Preparation of buffer solutions and determination of the pH and
buffer capacity:
() Sodiumacetate-acetic acid
(i) Ammoniumchloride-ammoniumhydroxide

W!’"/M,*”
CINIEER SR
Hﬂﬁﬁammmsﬁwmzﬁﬁmﬂﬁmﬁwﬁ
W(ﬁﬁﬁmtﬁeﬁa}mﬁgaﬁ?wmmﬁmwmﬁ)
W—msﬁa@%aﬁwﬂﬁﬁﬁémwmﬁQ$a§W
BT AN I
o o Rt @ diea @1 W qun dgitie A B W A B g
sﬁﬁmﬁaﬁﬁmmmmﬂaﬁ?wmmﬁWI
(1) Bt TeRe-gRika o
(2)31%?1!1&@?13@@%3@;1@@@

I B
Note LStudentsshouIdvisitanychemicalindustryorResearchInstitutetolearnorobserve

he process and preparations practically and submit the report of that industrial
isit also
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| PartC-LearningResources
Books, Reference Books, Other resources

ashan, 2015.

2. GoyaI,S.,B.Sc.ChemistlyPractical,KrishnaPublication,20l7.
Vogel,A.I.,ATextbookonuantitative InorganicAnalysis,ELBS.
Svehla,G.,Vogel’sQualitativelnorganicAnalysis,PearsonEducation, 2012.
Mendham,J.,Vogel’sQuantitativeChemical Analysis,Pearson, 2009.
Vogel,A.l.,Tatchell,A.R.,Fumis,B.S.,Hannaford,A.J &Smith,P.W.G.,Textbookof
Practical Organic Chemistry, Prentice-Hall, Sth edition, 1996.

7. Mann,F.G.,&Saunders,B.C.,PracticalOrganicChemistry,PearsonEducation(2009).

o

8. Khosla,B.D.,Garg,V.C.,&Gulati,A.,SeniorPracticalPhysicalChemistry,R.Chand& Co.:

New Delhi (2011).

9. MohdAA,RameshKP,AnuradhaS,BassaS.AdvancedLaboratoryTechniquesin
Chemistry, 2024, Scientific International Publishing house, Tamilnadu

ferences:

10. Mann,F.G. &Saunders, B.C., PracticalOrganicChemistryOrient-Longman, 1960.

11. Fumiss,B.S.,Hannaford,A.J.,Smith,P.W.G.,TatchelI,A.R.,PracticalOrganic
Chemistry, 5th Ed., Pearson (2012)

12. Ahluwalia,V.K.,&Aggarwal,R.,ComprehensivePracticalOrganicChemistry:
Preparation and Quantitative Analysis, University Press (2000).

13. Prof .RobertH.HillJ r.,DavidC.Finster,LaboratorySafetyforChemistryStudents,an
Edition Wiley ISBN: 978-1-1 19-02766-9 May 2016

14. PrudentPracticesintheLaboratory:HandlingandManagementofChemicalHazards,
Updated Version, ISBN 978-0-309-13864-2 | DOI 10.17226/12654, The National
Academies Press, Washington D.C.

15. MohdAA,RameshKP,AnuradhaS,BassaS,AdvancedLaboratoryTechniquesin
Chemistry, 2024, Scientific International Publishing house, Tamilnadu

sUggestivedigitalplatformsweblinks:httgs:[[ngtel.ac.in[courses/ 104/105/104105102/

1 .GoswamiA.K.,Mehta,A.,KhanamRehana,O.R.S.,UGCPracticalChemistryVOL.l,Pragati
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Syllabus — B.Sc | st Year - Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14 (1))
SEMESTER-I

SUBJECT — Chemistry <HI-eme
COURSE CODE: BSCMI102CHT
Fundamentals of Organic Chemistry
BT EET fag @ qo figid

Paper-1 (Minor)

XIMUM MARKS : 100 (60+40) MINIMUM MARKS : (21+14)
‘OTAL CREDITS : 03 TOTAL HOURS : 45

AS
s course is designed with the aim to provide knowledge of subject to the students and develop understanding
Jasic concepts of subject.

JECTIVES -
e To give an understanding about the Basic concepts of subject.
e To provide guidance to students for better understanding of key concepts, thoughts and theories.
e Expansion of knowledge from learning to applicability as well as understanding Chemistry.
e Todevelop broad thinking and awareness about the necessary concepts, system and terminologies.

ACHING METHODOLOGY -
e The Teaching Methodology shall be based on the scientifically proven methods of demonstration and
Modern Strategies.
e The Teaching Methodology for the present course would include Lecture cum Discussion and
demonstration. Teaching will be Bilingual.

JRSE LEARNING OUTCOMES (CLO) -
udent will be able to understand meaning and Significance of Ancient Chemistry, different
eologies and approaches. Introduction of Bharatiya Knowledge System Including its
gnificance
By the end of this course students will learn the following aspects of Chemistry:

1. Explain various theories and principles applied to reveal atomic structure.

2. Explain Bharatiya Traditional Knowledge of Chemistry in Post vedic period

3. They will be able to explain basic concept of organic chemistry.

Unit | Topies | No.of |
O - Lectures
Unit-1 | Bharatiya Traditional Knowledge of Chemistry in Post 9

vedic period

Samkhya, Bhratsamhita, Nyaya and Vaisesikha of Varahmihira,

Sushrutsahinta, Rasashala, tradition of chemicals in Time of Charak and

- Sushrut.Sankhya-Patanjali System, Evolution of Different forms of
Matter from the Vedantic view, The Atomic theory of the Buddhists and
Jains.

Keyword/tags: Samkhya, Bhratsamhita, Arthasastra of Kautilya, Nyaya and

| Vaisesikha of Varahmihira, Sushrutsahinta, Buddhists and Jains.
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| Activities: - —

1. Gatherinformationabouttraditionallndiancosmetics

knowledge and traditional Indian drug knowledge
2. PreparetheProjectandModalsrelatedtoAncientIndian
Chemistry
3. Field study of BKS in near by area
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Unit-2

Structure and bonding- i
Hybridization, shapes of methane, ethane, ethylene, and acetylene

Vanderwall interaction, electronic displacement- mesomeric effect, |
resonance, hyperconjugatlon aromaticity, inductive effect. Hydrogen
bonding in organic compounds with the special reference to alcohol,‘
phenols, amines and its consequences, dipole moment, organic acids and |
bases, their relative strength with emphasis on factors affecting pka value. i
Keyword/tags:  Hybridization, Vanderwall  interaction,  electronic
displacement, dipole moment
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Unit-3:  Mechanism of organic reactions-

Homolytic and heterolytic bond fission with suitable examples, types
Lofreagents-e1ectrophilesandnucleophiles,typesof reactionsandtheir
mechmism-addition elimination and substitution, types, shapes and
relative stabilities of reactive intermediates- carbocation, carbanion, free

radicals, carbenes, nitrenes.
' Keyword/tags: homolytic and heterolytic bond fission, electrophiles and

" nucleophiles
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nit-4: | Stereochemistry of organic compounds-

 Concept of isomerism, types of isomerism, structural isomerism, stereo |
' isomerism, optical isomerism, elements of symmetry,molecular chirality,

' enantiomers, optical activity, example of optical isomerism, chiral and |
' achiral molecules, diastereo isomers, threo and erythroisomers, resolution |
' of enantiomers, inversion and retention, geometrical isomerism, E-Z
' nomenclature, confirmational isomerism, Newman projection, Sawhorse |
' projection, Flying wedge formula, Fischer projection, confirmation of |
' ethane, butane and cyclohexane |

' Keyword/tags: isomerism, stereo isomerism, optical isomerism, elementsof

symmetry

Unit-5

FHFG AT BT R R -
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ana,ﬁsmmﬁm,émaﬁﬂaﬁ?mﬁ?ﬁw
.wﬂq(aﬂaé)gém FATEIEdT, EIRAT FHIEI ST, FbrEa
| I $ T
| Alkanes-
' Open chain and close chain compounds, functional groups,
' homologous ~ series, ~classification of aliphatic compounds,
' nomenclature of aliphatic compounds, [IUPAC nomenclature of alkanes,
isomerism in alkanes, methods of synthesis -Wurtz synthesis, Kolbe
synthesis, Grignard reagent, physical and chemical properties
Cycloalkanes- nomenclature, Bayer strain theory, relative stability of
rings, concept of strainless rings.
Alkenes- nomenclature, methods of preparation: dehydration of alcohols,
dehydrohalogenation of alkyl halides, Saytzeff rule, Hofmann rule,
properties of alkene:addition of halogen (electrophilic, free radical,
Markovnikov rule), ozonization, polymerization

Alkynes- nomenclature, methods of preparation, structure, chemical
\reactions:v electrophilic addition, nucleophilic addition, ozonisation,
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— | oxidation, acidic nature, polymerization and isomerisation.
\Keyword/tags: functional groups, homologous series, IUPAC nomenclature

i
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ctivities:
1. Extraction of Tulsi, Neem, Amla, Haldi
0. Gather data on the processes used to purify zinc both historically and currently.
3. Gather images and records pertaining to the history of two rust-resistant
monuments built in India.
4. Gather information about traditional Indian cosmetics knowledge and
traditional Indian drug knowledge
5. Collection of Medicinal plants and their uses from nearby area (Herbarium
Preparation)
6. Chart preparation of Ancient Indian Scientist in Chemistry and their
ontribution.

\ //%L ey W N

7. Field study of BKS in nearby area
8. Educational Tour of Industries and Research Institutes
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9. Prepare the Project and Modals related to Ancient Indian Chemistry | ]
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PartC-LearningResources
TextBooks,ReferenceBooks,Other resources \{

uggestedReadings: ]

1. History of Chemistry in ancient and Medieval India: Incorporating the History of Hindu Chemistry, 2014by |

Ray Prafulla Charndra Acharya, ISBN-10 8121801540, Publisher Chowkhamba Krishnadas Academy ‘ 7|

2. Chemistry andChemicalTechniques inIndia,Author: B.V.Subbarayappa,Publisher: Centre ForStudiesin 4’

Civilizations, Edition:2004, ISBN:818758601X

3.  Chemistry and Chemical Techniques in India: Vol 4 Part 1 (History of Science, Philosophy and Culture in

Indian Civilization) 1 January 1999, by B. V. Subbarayappa (Editor), ISBN-10 818758601X, Publisher Centre for

Studies in Civilisations

4. DineshAtomicStructure,Bonding,GeneralOrganicChemistry&AliphaticHydrocarbonsforB.Sc.-[ (CHEM

101TH) 1 January 2020 by P.N.Kapil (Author), Publisher S. Dinesh & Co.

5.  Structure and Bonding, Steven Farmer & Dietmar Kennepohl University of Illinois Springfield, Libre

textchemistry,

6. Basics of Organic Chemistry A Textbook for Undergraduate Students, Author: Anshul Bansal, ISBN: 978-

981-5223-23-1 (Print) ISBN: 978-981-5223-22-4 (Online) Year of Publication: 2024

7. March'sAdvancchrganicChcmistry:ReactionS,Mechanisms,andStructure,SthEdition.MichaclB. Smith, ISBN:

978-1-119-37180-9. March 2020, Wiley

8. Modern Methods of Organic Synthesis (4th Edition) 4th Edition, by W. Carruthers (Author), Iain Coldham

(Author), ISBN-10 0521778301, Publisher Cambridge University Press

9. REACTIONMECHANlSMINORGANICCHEMISTRYPaperback—ZSJunezo16,bySubrataSenGupta

(Author), SBN-10 019945681X, Publisher Oxford University Press

10. StereochemistryofOrganicCompoundsHardcovcr—éscptcmber1994,byEmest[,.Eliel(Author), Samuel H.
Wilen (Author), ISBN-10 0471016705, Publisher Wiley-Interscience, Edition 1%
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SEMESTER-I

SUBJECT — Chemistry Practical (R¥mamres )
Paper-1 (Minor)

COURSE CODE: BSCMI102CHP

Basic Organic Chemistry Practical

MINIMUM MARKS : (21+14)

i

.XIMUM MARKS : 100 (60+40)
FOTAL CREDITS : 01 TOTAL HOURS : 15
Unit Topics No. of ‘
Lectures
1 Calibration of Thermometer 3 i

1. 80-82° (Naphthalene)
2. 113.5-114° (Acetanilide)
3.132.5-133° (Urea)

THRTHIET FT TR
80—82° (FHeret)
1135 — 114° (TRieIeEs)

|
|

1325 — 133° (IR

2 | 3

2 (Crystallization
Concept of induction of crystallization, Phthalic acid from hot water (using

fluted filter
1. Paper and steamless funnel), Acetanilide from boiling water.

-—

[EZzAical

e aoT SROT Y AR, I aen  Aferd 3w
(Fes Rpoe 1 3UANT FT)

1 g 3R Wed A9), 39Ed T § TS|

3 | Decolorisation and crystallization using charcoal

Decolorsation of brown sugar (sucrose) with animal charcoal using gravity
filtration.

Crystallization and decolorisation of impure naphthalene (100g of
naphthalene mixes with 0.3 g of Congo Red using 1g decolorizing carbon)
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4 | Stereochemical Study of Organic Compounds via Models
'R and S configuration of optical isomers
E, Z configuration of geometrical isomers

Conformational analysis of cyclohexanes and substituted cyclohexanes
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5 ’ Synthesis of Organic Compounds
a) Acetylation of salicylic acid, aniline, glucose and hydroquinone,
Benzoylation of aniline and phenol
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Note [Students should visit any chemical industry or Research Institute to learn or

observe the process and preparations practically and submit the report of that
industrial visit also
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stallization, Mixed melting point

PartC-LearningResources

xt Books, Reference Books, Other resources
xtBooks:
Suggested Readings:
xt Books
Dr. M.M.N. “Tandon unified practical chemistry” Shiva Lal Agarwal & co.
Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish
wivedi (Author) B.Sc. Chemistry Practical I, Krishna Prakashan Media
Reinhart Keese, Martin P. Brindle, Trevor P. Toube Practical Organic Synthesis: A
udent's Guide John Wiley & Sons, Inc.,
Sudha Goyal B.Sc. Chemistry Practical III Krishna Prakashan Media

Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of
actical Organic Chemistry”, Pearson Education, 2005, 5th Edn.

Gurthu, J.N., Kapoor, R., “Advanced Experimental Chemistry”, S. Chand and Co., 1987.
Sundaram. S., Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part IT)”, S.

iswanathan Co. Pvt.,1996. .
‘Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry,

sientific International Publishing house, Tamilnadu, 2024

eference Books
Furniss. B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of

ractical Organic Chemistry”, Pearson Education, 2005, 5th Edn.
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