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_concepts of Botany.

“OBJECTIVES

* Togivean understanding about the basic concepts of Botany

To provide guidance to stude
Expr:msion ogf knOWlengnflr(antls for pener understanding of concepts, thoughts and theories with practical.
i1 l€arning to applicability as well as understanding and identifying applied botany.

To develop broad thinking and aware
. . ness about th i i
To Provide applied knowledge of plants € necessary concepts and terminologies.

TEACHING METHODOLOGY
e The Teach?ng Methodology shall be based on the scientifically proven methods of demonstration and Modern Strategies.
. ;};e Tea(l:hmg Methodology for the present course would include Lecture, practical and observational. Teaching will be
ilingual.

COURSE LEARNING OUTCOMES (CLO)

On Completion of this course, the students will be able to -

Understand the Significance & role of Botany.

Learn the basic aspect of applied botany.

Gain the knowledge about employment opportunity in the field of botany.

Learn about opportunities of social services.

. Gain the knowledge about the best help practices. —
il _UNIT CONTENTS sl
UNIT I 1.1 Introduction, objectives and importance of Applied Botany in Indian context.

1.2 History and evolution of Botany in India

1.3 Relation of plants to man and with other Services.
1.4 Various disciplines of Botany and their applications to human welfare with special 12 Hours

U W

o

reference to India.
Activities: 1. Project on Man and Plant relations 2. Name and Use of Plants of Ancient India.
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UNIT 11

11211

1.1 Pollution and Pollutants: Definition and types
1.2 Phytoremediation: Air, water, soil, noise and thermal pollutants (Any 5 plants with
botanical name and family) and their role in pollution control.

1.3 Bioremediation: definition and types

Activities: 1. Name of main pollutants in your surroundings 2. Health effects of pollutants

3. Efforts of society carried out for pollution control
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UNIT 111

1.1 Ancient agricultural practices.

! 1.2 Modern agriculture practices: Polyhouse, Drip irrigation, hydroponics, computer-
‘ based agriculture, terrace farming,

J 1.3 Organic farming: Introduction, objective and techniques in brief.

[ 1.4 Horticulture: Definition and role in human welfare

J

|

1.5 Forestry: Definition, branches and role in human welfare.
1.6 Silviculture: Definition and management practices.

Activities: 1. Study of ancient fertilizers 2. Study of ancient biopesticides.
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UNIT IV

1.1 Role of Botany in Rural development

1.2 Ethnobotany Introduction and importance.

1.3 Ethnomedicine: Definition and examples. (Local name, Botanical name, family and
importance of Neem, Aloe, Clove, Ginger, Tulsi, Turmeric, Giloy, Amla, Ashwagandha,
Arandi)

1.4 Ethno-fibres: Definition and examples (Local name, Botanical name, family and

importance of Areca, Coconut, Elephant grass, Cotton).

1.5 Ethno-food crops: Definition and examples (Local name, Botanical name, family and
importance of Garadu, Singada, Kutaki, Sama, Kodo, Bathua, Sehjan, Jowar, Makka, Bajra,
Jau, Jai).

Activities: 1. Study of foods used during fasting and their benefits 2. Name of millets used
by villagers and tribals since from ancient times.
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: - ttissue culture: Definon, ypes and Importance. T |
? 2 DNA Recombmant technique: Introduction, tools, technique and importanceé in present 1

|

o 12 Hours

\ 1.3 Bioinformatncs Definition, concept and tools

14 introduction of bioinformatics software: Basic @ of BLAST and FASTA |

|15 |mportanceé of bioinformatics. |

ture 2. Application of BLAST and
L

\“ Activities: 1. Indian scientists contribution in plant tissue cul

'FASTA
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11 plant tissué culture: Definition, types and I[mportance.
1.2 DNA Recombinant technique: Introduction, tools, technique and

era.
13 Bioinformatics: Definition, concept and tools

14 [ntroduction of bioinformatics software: Ba
\ 1.5 Importance of bioinformatics.

dian scientists contributio

sic idea of BLAST and FASTA,

T and

nin plant tissué culture 2. Application of BLAS
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FASTA
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B.Sc.-| Year
SUBJECT- BOTANY

COURSE : Fundamentals of Botany (Major Paper- )
Major Core Course Paper - | Practical
Course Code-BSCM202BTP

Credit Value- 02

_Marks — 100 (60+40)
Ma. Marks TOPICS

1. Identification of ethnomedicinal plants
2. Preparation of soil health card of any agricultural field
3. Study of vermicompost and composting of kitchen waste

4 Use of BLAST and FASTA
5. Prepare the list of important air, water and soil pollutants

of local areas
6 Plant tissue culture technique: sterilization, inoculation, culture media, acclimatization

and
hardening,
7 Preparation of list of ethnomedicinal, food, fibre plant locally available

8 Tools of recombinant DNA technology: Restriction, enzymes, plasmid vectors, other
enzymes

9. Study of global warming, acid rain and water quality (pH and Conductivity),

10. Study of local plants grown around agricultural field

11. Practicals can be decided on theory basis according to availability.

12. Case and field study can be designed acordingly.

Min.Marks (21+14
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SEMESTER-II
SUBJECT - zoology WTofterrer
Paper- (Major-II)
MAXIMUM MARKS : 100 (60+40) Course Code- BSC201Mjz0-T MINIMUM MARKS :
(21+14) TOTAL CREDITS : 06 TOTAL HOURS ; 64
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1.2 Phylumannelida: General characters of the phylum and outline classification up to classes with
distinctive characters and suitable examples.

1.3 Structures and life cycle of Earthworm (pheretima)

1.4 Structure and Significance of Trochophore larva

1.5 Contribution of Annelids to Agricultural and Medical Science since ancient times.

1.6 Hirudo or Leech therapy ( Mentioned in SushrutaSamita an ancient medical text)

Keywords: Classification ,Annelida, Pheretima,
Trochophore. ’

Suggested Activity:Submission of a project report on contribution of annelids to Agriculture and

medical Science ancient times.
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Annelida -
1.1 Classification of higher non —chordates as mentioned in vedas particularly Rigveda and
Yajurveda.
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Wﬂ”ﬂ_ﬂ Arthropoda: General Charecters of the phylum and outline classification up to classes l

with distinctive namasmam:a w:_ac_mnxuav_mm.
2.2. Morphology, Appendages and Development of prawn. l

2.3 Larval forms of crustacean
2.4 Ayurvedic and Agricultural importance of some species of phylum Arthropods.

2.5 Insect as a vector of human disease

Keywords: Arthrop da, Prawn,Ci larva, Insects
SuggestedActivity: of a album ing p
species of phylum Arthropods

cut outs with appropriate write up of some
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Hemichordata -

5.1Phylum Hemichordata: General Characte

with non- chordates and chordates

52 gl External

5.3 Sructure and significance of Tornaria La
Keywords: Hemichordata, Balanoglossus, Tornaria.
Suggested Activity:Study of Hemichordata through |

Reference -

Agrwal, VK Zoology for Degree Students
Barnes, RD, Invetebrate Zoology, VII edit
Dhami & Dhami, Invertebrate Zoology, S.
Jordan and Verma, Invertebrate Zoology
Kanhere, Ret all, Indian Knowledge Syst
Kotpal, R. Protozoa to Echinodermata (P
Kotpal, R. Modern Text Book of Inverteb
Parker, ]. Haswell, WA. A Text Book of Z¢
. Pechenik, JA, Biology of The Invertebrat
10. Sedgwichk, A. A Students text book of Zc
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Mollusca

3.1 Phylum Mollusca: General Characters of the phylum and outline classification up to classes with
distinctive characters and suitable examples.

3.2 External and Internal structure and development of Pila

3.3 Structure and significance of Glochidium larva

Y B

Suggested Acti jon of charts based on nervous m<m.~m3 of Mollusca.

pila,
4
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1- Echinodermata
1.1 Phylum Echinodermata: General Characters of the phylum and outline classification up
to classes with distinctive characters and suitable examples.
1.2 External and Internal structure of Starfish (Asterias)
1.3 Water vascular system of starfish
1.4 Development and Larval forms of Echinodermata

Keywords: Echinodermata, Asterias, Echinodermata larvae
Suggested Activity: Study of various species of Echinodermata and wat

computer aided techniques er vascular system using
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| Hemichordata—
m Hemichordata: General Characters of the phylumhemichordata and Relationship

5.1Phylu!
with non- chordates and chordates
5.2 Balanoglossus- External morphology |
5.3 Sructure and significance of Tornaria Larva |

Keywords: Hemichordata, Balanoglossus, Tornaria. U
Suggested Activity:Study of Hemichordata through Power point pr B

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

Barnes, RD, Invetebrate Zoology, V1! editin, Cengage Learning, Inann.

Dhami & Dhami, Invertebrate Zoology, S. Chands & Com. India. |
Jordan and Verma, Invertebrate Zoology, . Chand & Com. New Delhi. 7
Kanhere, R.etall, Indian Knowledge System. M.P. Hindi Granth Academy. |
Kotpal, R. Protozoa to Echinodermata (Phylum Series) Rastogi Publicatins, Meeruth. v

Kotpal, R. Modern Text Book of Invertebrates. Rastogi Publication, Meeruth.

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

F S Sedgwichk, A. A Students text book of Zoology Vol 1 & Il publication Delhi. | |
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Introduction of Cell and its historical background:

1. Concept of cell (Reference: Bhagwat Mein Vigyan and B

2. Contribution of Indian Scienti he field of Cell Biolog

2.1. Dr. Har Gobind Khurana

2.2. Dr. Jagdish Chandra Bose

2.3. Dr. Lalji Singh

2.4. Dr. Harswarup

3. History of cell biology

4. The Cell - Definition, size, shape and ultrastructure of Cell

5. Prokaryotic and Eukaryotic: Basic difference between Prokaryotic and Eukaryotic Cell

6. Cytoplasmic matrix - Chemical organization of cytosol and its i

s: Genetics, Cytosol, Mahabharata, Bhagavad Gita, Rege

y of any one Indian scientist given above and pa

Keyword
Suggested Activity: Write biograph
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—— pyna —ics of Eukaryotic Cell:
.. panchabhuta: The Concept of five fundamental elements (Earth, Water, Fire, Air and Ether) m_a,.
basic components of living cell (Wa!
2. Structural and Functional Ore:

ter, Organic molecules and energy)
anization of Intracellular Cell organelles: Plasma membrap, |
e,

protoplasm.
2.1. Mitochondria, Endoplasmic Reticulum, Golgi Complex.
2.2. Lysosomes, Ribosomes, Centriole and nucleus
3. Bio membranes: Chemical composition and functions of Plasma Membrane Models of Plag
membrane, membrane permeability ma
Keywords: Panchbhuta, Plasma membrane, Golgi Complex, Centriole, ER
Suggested Activity: Poster making on “Origin of Universe”; icting five fi
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+. Tndosha:
ha: The three humors (Vata, p

Homeostasis (v, itta, Kaph; ;
2.Cell oz_u.o‘: w_”.,_._NmE.v Pha) and its relation to process like metabolism, and
3. Cell oycle: 515 and Meiosis its sta ,
Bes and its Signifi
cance.
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| Genetics its Introduction and and Ancient Indian (

| “Gotra" o eradicate genetic disorder

| 1.1 Concept of 'Prakrun” and * Vikruni” - Heredity a0

1.2, Beej or ‘Bejbhag - as genes (Charak Sambita)

13.Du of genetic char after 6th zen

Chapter 7, Verse 30)

2. Introduction, definiton and importance of Genetic
. and its significanc

4. Mendel's Laws of {nheritance and Genetic Vanat

5. Linkage and crossing Over- Definition, mechanist

6. Human Karyotype

—nn«te..&%g.&r Kula, Begj, Chromosomes, \

S

Draw chart of Human Karyotype
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Genetics its Introduction and and Anci i
¢ ent Indian Co : " ", "kula"
Gotra" to eradicate genetic disorder neepts: . Concept of "Vansha®s "lula” and | 12
1.1 OE..nnvw o?‘vBrE:.. and " Vikruti" - Heredity and Health (Yajurveda)
1.2. Beej or 'Beejbhag' - as genes (Charak Samhita)
1.3. Dissemination of genetic charactel i
rs after 6th : i
Chaoier, Verssi) th generation (Reference: Charak Samhita, Sutrasthana;
2. Introduction, definition and importance of Genetics.
3. Chromosomes: Structure, types and its significance as transmitter of h
4. Mendel's Laws of Inheritance and Genetic Variation
5. Linkage and crossing over: Definition, mechanism and significance

6. Human Karyotype

Keywords:Vansha, Kula, Begj, Chromosomes, Mendel, Heredity, Variation Suggested Activity:
Draw chart of Human Karyotype '
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Genetics its Introduction and and Ancient Indian Concepts: 1. Concept of

“"Gotra" to eradicate genetic disorder

1.1. Concept of 'Prakruti” and " Vikruti" - Heredit
1.2. Begj or 'Beejbhag' - as genes (Charak Samhita)

1.3. Dissemination of genetic characters after 6th generation (Reference: Charak Samhita, Sutrastha
Chapter 7, Verse 30)

2. Introduction, definition an
3. Chromosomes: Structure, types and its significance as transmitte

4. Mendel's Laws of Inheritance and Genetic Variation
5. Linkage and crossing over: Definition, mechanism and significance

6. Human Karyotyp¢
RQie&ﬂ<§%P Kula,
Draw chart of Human Karyotype

y and Health (Yajurveda)

d importance of Genetics.
rofh

Beej, Chromosomes, Mendel, Heredity, Variation Suggested Activity:
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Reference -
Ancient Genetocs abpit Omdoam Progom Rogveda

N. Cell Biology Genetics and Biotechnology, Publisher, Sares publication,

e

1-
2- Arumuganm
3.  Dalela Verma. Text book of Cytology, Jail Prakash Nath and Com Meeruth. w

4- Grander E.J., Simmns ].M,, Snustad Peter D. Principles of Genetics 8ed. Wiley India

5- Karp, G. Cell and Molecular biology, John Wiley and sons. Inc.

6- Kadel Ashok, Kanhere Ravindra, Bhartiya Gyan Parampara. MP, Hindi Granth Academy
7- Panini’'s Ashtadhyaya, Translatd by in English by srisa Chandra Vasu, Schlor select

8- Rastogi Veer Bala, Fundamentals of Genetics, Med tech Sciences press.

o.\ Verma P.S. Agrwal V.K. Text book of Cytology. S. Chand and com. New Delhi.

10% Verma P.S. Agrawal V.K,, Text Book of cytology, S.chand and com.Itd. New Delhi.
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SEMESTER-II
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SUBJECT - Zoology JTUfeImed
Paper- (Major-I1I)
course Code- BSC202MJZ0-P
Practical

MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 (60+40)
TOTAL HOURS : 64

TOTAL CREDITS: 06
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(Under NEP 2020 & As per Ordinance 14A)
SEMESTER-II

SUBJECT - zoology WUl
Paper- (Minor-11)
MAXIMUM MARKS : 100 (60+40) Course Code-BSC201MNZO-T MINIMUM MARKS : (21+14)
TOTAL HOURS : 64

TOTAL CREDITS : 06

1. aﬂﬁaﬁ%nq@wﬁg%%ﬁmﬂ

2. UEAGH BN TBR — DI B — AR — 2

3. g eﬂmﬁﬂﬁ%ﬁgﬁaﬂ@@%%ﬂ@%%ﬂﬁ@m
%%%ﬁ@@&%ﬂﬁﬁm%ﬂﬂ%mﬁ%%_
N.%%gm%ﬁﬁ%%mﬂﬂ%aﬁ%n
BTG FeH B |
3. %ﬂ%%ﬂ.%%%i%wﬁﬁ%_
A,%%mﬁ%aﬁw%ms%e%ﬁﬂ%ﬂﬂ%ﬁ_
m.ﬁﬂﬂ%%ﬁﬂﬂ%%%g%%%‘%ﬂ

eancicadll

6. %ﬁﬁﬁ%.@mﬂ%%@%w%%%ﬁ%_

RO ok axaw 31 Yoerie o —
T (. e TRRUIRIE @ S — HRA A P AT |
N.ﬁiﬁﬂwam%@guﬁa%n%% ,,
. AP 3 ger ST, SR, SRE |
4, %ﬂ@%ﬁﬁmﬂ%ﬂ&%%%ﬂ%ﬁﬂ f

nﬁﬂ‘ﬁaﬁ.%%‘%@g@%ﬁﬂa&ﬂa_

5. SIS TP — 0y, Cop RO, NP 4
%%lgﬂﬂmﬂ%ﬂ%%gﬂ%%
ﬁﬂa%&ﬁ%%%ﬂa%%nﬁd%_

ound of ecology and environment conservation -

Historical backgr

1. Contribution of Father of Indian Ecology - Shri Ramdeo Misra
2. Ecology in Indian Knowledge System: Ecology and environment conservation in Vedic period,
(Reference: Smritis and Upanishads, Concept of Advaita)

3. Basic concepts of ecology, definition and history

4. Ecosystem:Structure and function, abiotic and biotic factor,food chain, food web, e

cological

pyramids, energy flow in an ecosystem.

5. Biogeochemical cycles: 02 c02 h2o P.S
Keywords: Ecology, limiting factors, Vedic, Advaita, Ecological Pyramids L

d Activity: - Visit and study the flora faunaof nearest pond ecosystem and local water bodies

AA

Suggeste:
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seE—2 | URRefhe a3 sk amare uiRiRefa®) D UPR — . T

e s o, g R el aiRRefA@ I3 B fdgarg |

2. iﬂs%ﬂ%;%hﬂu%%ﬂﬂ%ﬂmﬁ ,

T TRRUfRA — Wae, B AR IRIRHR
4 TRReRE R wHe Wiw

gwafg R ¥ @ o are duiget @ wtEl @ OReR siar dfy

T Typesof Ecosystems and Hat
1. Characteristic features, structure and function of following Ecosystem:

2. Aguatic, fresh water, marine andterrestrial ecosystem.
3. Habitat Ecology — Introduction, types and components of habitat.
4. Community Ecology: Structure, function and succession
5. Ecology and human future ,
Keywords: Aguatic, Community, habitat, succession _
Suggested Activity: - Poster/Painting of flora and fauna worshipped in India |
TeR-3  ugleve §El — /\Iﬂ
1 e I v FEMRG # gafaror RiaE w
2 WA TOiEReRst ST AN |eY § — Erde IgIen — st |
IR P FRIIP, TAEROT FREAOT B AT M S drel R |
@ Tw e B Red, Ra B ae I RiE, 3R Rerar |
|
_

@ sgurn @ forg Rk giar AR
3 TR yREe: A geR @ ugnw, Wid R SR, dee
T, FF BT wHE @) AR R | P

yeafda afafafy — R arAl grT scafia A &1 w9 vd stergs, gemgr
1 vgEYT fgorsor 91 @) The Q|
= Ak /

m Environmental contemplation in Valmiki Ramayana and Mahabharat.

2. nc..... of .i..!_ ‘. i lists in brief — Sundarlal Bahuguna of Chipko movement,

w.tn.oa.. of x_..nt:.s.ln in Rajasthan known for environment conservation, Rajendra Singh

-s‘uﬁ::u: of Indi2”, Sunita Narayan known for Concept of Green sustainability.

3. Natural resources of Environment: Renewable and non-renewable resources * and their

management and conservation.

4. Environmental poliution: General Outline of various ty| i ,,
5 pes of pollution, so i |

¢ o o . pol urces and remedies,

. {c i Folk life, Renewable, non-renewable, pollution Suggested
Activity: - Survey on gases released by different types of vehicles in your area with the hel f |
poliution control department P

s9IE—+« e fafamal siY a9 oaq G —
1. Se fafggear — v, 7o SR RV Iurg, AegwRer ¥ St fafierar
2 @ SfaF EREv — REAYI B IY IgyE vd ARG
M ST gATad], a1 SfaA wRer sififm, ueN S, gleqre
@ Favaiie — 3uR (@9 &R, damed R AR G Suany
@¥) Y AUl B gy |
g%agagﬂ%&%sgwﬁgm
ST N HYG] UIeR HYEvT |
Biodiversity and Wild Life Conservation -
1. Biodiversity- levels, values and conservative m iodi
2 easures,Biodiversity in M.P. 2. Wild Li
| Conservation — National Parks and Sanctuaries of M.P. e e
| 3. 5<~.«.<» species, wild life protection act, IUCN categories, hotspots.
M. Ethical Responsibility — concept of 3R, zero waste.
\ eywords: Biodiversity, National parks, Sanctuaries, Invasive, IUCN, 3R

Suggested Activity: -Collection of lami .
| Madhya Pradesh laminated or hand painted / posters of endangered species of

Contd-----3

@\ @ s @xﬂ
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Suggested Readings: —

1. Arumugam N: Concepts of Ecology and Environment Biology, Saras Publications, Edition i1,
2. Dr. Vijay Kumar Tiwari - Environmental Science, S. Chand, 1st Edition
3. Environment and Ecology in Indian Knowledge Tradition - Prof. Meera Dwivedi, Vidyanidhi
Publications, 2021
4. Indian Knowledge Tradition, M.P. Hindi Granth Academy, Bhopal
5. Manjala Rathore-Environmental Conservation in Purana Literature, Dissent Books, 2001
6. Narayan R and Kumar J. "Ecology and Religion: Ecological Concept in Hinduism, Buddhism,
Jainism, Islam, Christianity and Sikhism. Deep and Deep Publications New Delhi - 2003
7. Negi S.S: ‘Biodiversity and Conservation in India’.
8. Odum E.P.: Fundamentals of Ecology Thomson Books/ Cole 2005.
9. Pramod Kumar Merkap, Devendra Kumar Bhardwaj: ‘Biodiversity and Conservation' - Rajasthan
Hindi Granth Academy, 2019
10. Rana S.V.S: Environment Studies, 4th Edition, Rastogi Publications, 2012.
11. Sharma P.D.: Ecology and Environment, 12th Edition, Rastogi, 2014-15.
12. Swarajya Lakshmi G, ‘A Practical Manual’, B.S. Publications.
13. Verma P.S., Agrawal: Ecology, Environment Biology.

Suggestive digital platforms web links.

https://www.coursera.ecolo) m=%=<§=3§.8=:225=8=:2

:zum"\\iii.mox.m=<=o=3m=a_ science

https://swayam.gov.in
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Syllabus - B.Sc | st Year — Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14(1))
SEMESTER-II

SUBJECT - Chemistry Yem@=amed
COURSE CODE: BSCM201CHT

Analytical Chemistry
Paper-2 (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 -

o 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.

o Expansion of knowledge from learning to applicability as well as understanding
Chemistry.

e To develop 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 the Indians Contribution to the word of Chemistry

2. Explain the Basic concepts of Mathematics for Chemists and Computer for Chemist
3. Explain Fundamentals of analytical chemistry and steps involved in analysis.

4. Describe Principles of Chromatography and chromatographic techniques.

5. Explain various techniques of UV and IR Spectroscopic Analysis.

i
s Y N g



Governed by Kasturba Gandhi National Memorial Trust

Kasturbagram Rural Institute ¥ 4

Kasturbagram, Indore (M.P.) - 452020 s._.
Esth. 1963 An Autonomous Women's College, Affiliated to Devi Ahilya University, Indore
[ Unit Contents - Hrs.
, e 0 AW
, 1| rorae R § &9 # SR Qe %
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| arcre, B FOTE, A AR, T, ZA 198 eraredr &
,, AR TERT- T et 9 - o e S

| e AR

L TR, e, T FOTE, T A, T, o7,
| e gew @

| wfafaferr.

| 1 e R # o s g @ A RN A AR
| 3o A
,, 0 WE-ATE ¥ & & deva A & HEAA
w%%ﬁﬁﬂignﬂﬂﬁﬁnﬁ»w@a
,,, ﬁmﬂa@ﬂ%ﬂzﬁwaﬁﬁﬂ
T.ﬂqﬂﬁ%ﬁﬂﬂ@%ﬂ@%ﬂ%&ﬂﬂ%&wﬂg
, /msmazﬁ contribution to the field of chemistry

, Ancient Indian Chemists: Their Contribution and Books- Varahamihira,
| Vatsyayana, Rishi kanad, Acharya Nagarjuna, Charaka, Sushruta, Indian Chemist of

19th Centuary-Acharya Prafulla Chandra Roy-his contribution and Work for Indian
Chemistry.

Keywords/Tags: Varahamihira, Vatsyayana, Rishi kanad, Acharya Nagarjuna,

Charaka, Sushruta, Acharya Prafulla Chandra Roy |
Activities:

1. Chart preparation of Ancient Indian Scientist in Chemistry and their contribution
2. Field study of BKS in nearby area

3. Gather data on the processes used to purify zinc both historically and currently
4. Prepare the Project and Modals related to Ancient Indian Chemistry

.s\ \ L |
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WA & Qv afoa
Zrat T IoTAT| Hghd, kx, ex, xn, sinx, logx, sfeass ik AT
3Y T BT HTFAA, HNF AP FG STARN THEAF B!
FT JATRAA|

wEaA § AT a9

Fogex 1 IRED, DOS, Windows 1 HTRfET faEes # TR=|
FIX QraTAT &7 39AET, MS-word, MS-excel, PowerPoint S\ H1A®
grane 3R Y6 T

s RS 3@, TSI Heer, g, AT, T
fBTcH, MS-word, MS-excel, PowerPoint|

12

Mathematics for Chemists
Straight line equation, Logarithmic relations, curve sketching, linear graphs &
calculation of slopes. Differentiation, differentiation of functions like kx. ex.x»

sinx. logx, maxima & minima, partial differentiation. Integration of moa,w.
useful relevant functions.

Computer for Chemists

Introduction to computer, Introduction to operating systems like -DOS,
Windows.

Use of computer programs

Running of standard programs & packages such as MS-word, MS-excel,

PowerPoint.

Keywords/Tags: Linear graphs, Logarithmic Relation, Differentiation. Integration

| Operating Systems, MS-word, MS-excel, PowerPoint.
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Basic Analytical Chemistry: Introduction to Analytical osnawﬂ%
interdisciplinary nature. Concept of sampling. Importance of accuracy, precision and ﬂ
sources of error in analytical measurements. Presentation of experimental data and ,
results, from the point of view of significant figures, statistical terms: mean, mean |
/ deviation, median, standard deviation, Numerical Problems. 7
| Calculations used in Analytical Chemistry o W

Some Important units of measurements- SI Units, distinction between mass and |
,, weight, mole, milli mole and Numerical Problems. ,
, Solution and their concentrations-Concept of Molarity, molality and normality. ,

Expressing the concentration in parts per million (ppm), parts per billion (ppb), W
|

Numerical Problems.

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

Keywords/Tags: Accuracy, Precision,
stoichiometry, Significant Figures B

|

SI units, Units of Concentration, Chemical

|12
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J ,%w?%%zﬂﬂﬂ@ﬂﬂrﬂﬁu@%sg
4 ﬁn_:.c_:».omn.v__w o

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

Paper Chromatography (ascending, descending and circular),

_,::: Layer Chromatography (TLC) and Column Chromatography (CC), Gas

| Chromatography (GC) and High Pressure Liquid Chromatography (HPLC), types of
k column and column selection, applications, limitations.

,km.:ea‘%\u.awh Chromatogram, lon Exchange, Column Selection, Adsorption,
| TLC, GC, HPLC
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Spectral techniques of analysis
Basics of absorption spectroscopy: Electromagnetic radiation, Spectral range.

Absorbance, Absorptivity, Molar Absorptivity, Fundamental Laws of Absorption,
Lambert-Beer Law and its limitations.

Constitution & working of photometer, spectrometer, colorimeter.

Ultraviolet (UV) absorption spectroscopy-
Presentation and analysis of UV spectra, Types of electronic transitions, Effect of
conjugation. Concept om. chromophore and  auxochrome. Bathochromic,
hypsochromic, Hyperchromic and hypochromic shifts. UV spectra of conjugated |
polyenes and enones.

Infra-red (IR) absorption spectroscopy-
Molecular vibrations, Hooke’s law, selection rules, intensity and position of IR W

bands, Measurement of IR spectrum, finger print region, characteristic absorption of |
various functional groups and interpretation of IR spectra of simple organic |

compounds. ,
Keywords/ Tags : Hypsochromic, Hypochromic, Absorption, Spectrum, Woodward ﬁ

fisher rules, Functional group curves, Handerson equation.
Strength of organic acids and bases: Comparative study with emphasis on factors ﬁ

affecting pRavalues e

| wfofafemr:
emm%.%‘%ﬂﬂﬂ\%ﬁwﬂs |
» g 3R S S P BUERICICIRCIDE] |
5, W 3 & ST TR B TGN TA BRA
5, RaR® AR W e iR el ST @ HIEY
5 sl el B wIET R gaRgw IR HXA
6. ety dgfal 3R S ATEH @I A G
7 R S O ¥ e AN SEng ,
o, weinil AR T RO BT FEAAT HHA ,
o.n%%wﬂﬂﬁﬁ@mmﬁm%%gﬁﬂ
Activities: - - , ,
1. Extraction of Tulsi, Neem, Amla, Haldi | |
2. Gather data on the processes used to purify zine 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 drug knowledge
5. Collection of Medicinal plants and their uses from nearby area A:Qcmlcaﬁ, |

E%Em:oa
| 6. Chart vavﬁm:o: of Ancient Indian Scientist in Chemistry and their contribution ,, ,,
|
P

, | 7. Field study of BKS in nearbyarea

o
Vi @\@.\ N

| Indian cosmetics knowledge and traditional | |
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| 8. Educational Tour of Industries and Research Institutes
9. Prepare the Project and Modals related to Ancient Indian Chemistry

Text Books, Reference Books, Other resources
Text Books:

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

2. Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age,
International Publisher, 2009
I 3. Kaur H, Analytical Chemistry, PragatiPrakashan (2008) W
, 4. Gupta, Alka L.,Analytical Chemistry, PragatiPrakashan (2020) 7
5. Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
| 6. Kaur H, Instrumental Methods of Chemical Analysis, PragatiPrakashan, 7
, 2018
, 7. Sharma B.K,, Chromatography, Krishna Prakashan, 2019.
, 8. Sharma Y.R,, Elementary Organic Spectroscopy, S Chand, 2013
9. Singh, DR, Saxena, G., Singh, B., Inorganic Chemicals, Shivlal Aggarwal &

Company, Agra
* 10. Srivastava, S. S Gehlot, A. S., Chemistry, Ratan Prakashan Temple,

Indore ”
11. Soni, PL, Organic Chemistry, Sultan Chand and Sons, Delhi |

12. Singh, RK. P, Modern Chemistry, Sahitya Bhavan, Agra ,

13. Agnihotri, PK, Sahu, D
14 p..pilli, A Sahu, M, Yugbodh Chemistry, Yugbodh Publicatons, Raipur |

Reference Books:
1. Mitra Surbhi, Handbook of Computer Science & IT, Arihant, 2018
2. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)
3. Christian, Gary D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 200!
4 Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007) ,,
5. Atkins’ Physical Chemistry, 10t Edition, Oxford University Press, 2014
6. Gurtu J.N, Gurtu A., Advanced Physical Chemistry, PragatiPrakashan, Meerut, ISBN
9789386633347, 9386633345; Edition: 1v, 2017 ﬁ |
7. Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, 2006. H |
8. Finar, 1.L. Organic Chemistry (Vol. [ & IT), E.LB.S. ﬂ ;
,
*

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

10. Banwell, Molecular Spectroscopy, 2017.
11. Silverstien Robert, Spectrometric Identification of Organic Compounds, Wiley, 2014
12. Dyer JR., A lications of Absorption Spectroscopy of Organic Compounds, 2009.
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SEMESTER-II
SUBJECT - Chemistry Practical (mrreres wrafia)
Paper-2 (Major)
COURSE CODE: BSCM201CHP

Analytical Processes and Techniques

MAXIMUM MARKS : 100 (60+40)

TOTAL CREDITS : 02 TOTAL HOURS : 60

MINIMUM MARKS : (21+14)

Topics

No. of
Lectures

Basic analytical exercises

1. Calibration of different weights and glass apparatus (measuring cylinder,
burette, pipette, volumetric flasks).

). Preparation of solutions of different molarity/normality by weighing and

15

uantitative Analysis
1:15«:# Analysis
1. Standardization of NaOH with Oxalic acid.

). Determination of carbonate and hydroxide present in mixture.

3. Determination of carbonate and bicarbonate present in a mixture.

. Determination of free alkali present in different soaps/detergents.
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,ﬁ R _\u%ssm:m:os of concentration of coloured compounds (€.8-

i

3 |Quantitative Analysis by Colorimetry 15

1. Verification of Lambert-Beer Law
CusO4, KMnO:)

AN AT Fewor
1, e Tw & F |
) et AT (SR, CuSOy, KMnO,) 1 el 1 fefor |
Qualitative Analysis
1. Systematic identification of organic compound by qualitative analysis.

. oioaaom_,%g“ Identification by determination of the Rf values of the given
rganic/ inorganic compounds by paper / thin layer chromatography.

T feeryor
e%@ﬁasﬁa%&@ﬂ%%ﬁaﬂ_
N.ﬁﬂgﬁ@%ﬂzﬂ%ﬂm%@@ﬁwﬁ%
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tudentsshouldvisitanyc
actically and submit the report of that

he process and preparations Pr

industrial visit also
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, :
Text Books, Reference Books, Other resources
f,m.awco.ﬁ
qes Books
1. Skoog, D-A. and Leary, J.J. Instrumental Meth
New York, 1992
,,N. Vogel's textbook of quantit
,ﬁw. Goswami A.K., Mehta Anita, Khanam Rehan

ods of Analysis, Saunders College Publications,

ative chemical analysis, Tth edition.
a, ORS., UGC Practical Chemistry VOL. |,

,,,,Pmmmszxmm:m:. 2015.

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

,,m. Tandon, M.N., Unified RasayanVigyan, Shivlal Agarwal & Company, 2018
. Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry,

2024
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Syllabus - B.Sc | st Year — Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14(1))
SEMESTER-IT
SUBJECT - Chemistry YHR=ere
COURSE CODE: BSCM202CHT « —HA
Anolytieat€temisry 3 %/ C L
Paper-3 (Major) et [ 4
MAXIMUM MARKS : 100 (60+40) st et T MINIMUM MARKS : (21+14)
TOTAL CREDITS : 04 . 3 . - TOTAL HOURS : 60
Aoine  Timliens X Nowef

AIMS v
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.
o Expansion of knowledge from learning to applicability as well as understanding
Chemistry.
e To develop broad thinking and awareness about the necessary concepts, system and
terminologies.
TEACHING METHODOLOGY -
« 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, the student will be able to learn the following aspects of chemistry-
1. Explain Bharatiya Traditional Knowledge of Chemistry in Prevedic and Vedic period
2. Explain Basics of thermodynamics, thermochemistry and phase eq
3. Explain Organic compounds containing nitrogen like TNT, picric acid etc.
4. Explain Carbohydrates classification, nomenclature, structure and propertics
5. Explain Basics of nuclear chemistry.

Unit Contents [ s

LiLilh i |
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4. mﬂ-ﬁﬂ%w&wﬁﬁmﬂmﬂﬁm
Bharatiya Traditional Knowledge of Chemistry in Prevedic and Vedic period
Rigveda, Nyaya, Vaisesika, Sankhya, Yoga, Mimansa. and Vedanta, classification
of Matter, Rasaratnakara, Rasarnava, Srasendrachudamani, Rasratnasamuchaya,
Vedic Metallurgy, Poison to Panacea )
Chemistry in Rasarnava-Apparatus- Dola Yantram, Garbha Yantram, Hamsapaka
Y antram, Purification of Mercury and Gold.
Keywords/Tags: Rigveda. Nyaya, Vaisesika, Sankhva, Yoga. Mimansa, Dola
Yantram, Maran of gold
Activities:

' 1. Gather images and records pertaining to the history of two rust-resistant

monuments built in India
| 2. Extraction of Tulsi, Neem, Amla, Haldi

_ | 3. Prepare the Project and Modals related to Ancient Indian Chemistry
| | i Q¢ N
L 4. Field study of BKS in nearby area

| ey qoferal, oRdw, SoTfeE & R, e AR R
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3k dH Fr o
SR AlTH Fae, AT e ded, &0 &1 St weror s
3R 3EE AT

WIaEYT Hee- SITEAT TS T HUA, TGET, 7T, Fadl H Ffe,
UF UTHE YOIl S WOTR, FeT SIEESS  GUMeN, HowY
JuTTelT

Radfr: FeAETRE yonfeat, wded, AT aid, g8 F s,

Thermodynamics- terms used in thermodynamics and their definitions,
thermodynamic systems, surroundings, types of systems, intensive and extensive
properties, colligative properties, state and path functions, reversible systems,
concept of heat and energy.

First law of thermodynamics- statements, experimental verification, mathematic
derivative, enthalpy, heat capacity, heat capacity at constant volume and constant
pressure, Joule Thomson law, calculation of Joule Thomson coefficient, inversion
temperature, calculation of w, q, dU and dH for isothermal and adiabatic expansion
of ideal gases in reversible systems.

Thermochemistry- standard state, Enthalpy of formation, Hess’s rule of energy ,

conservation and its applications

Phase equilibrium- statement of phase rule, phase, components, degree of freedom,
one components systems- water system, carbon dioxide system, sulfur system
Keywords/Tags: thermodynamic systems, enthalpy, heat capacity, Hess’s rule,
phase rule, Thermochemistry, Phase equilibrium
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Basic organic compounds containing ::..:nﬂ:- |
Methods of preparation properties and uses- Nitroalkanes. aryl nitro compounds, ,
nitrobenzene, TNT, picric acid

Amines- nomenclature, isomerism, separation of primary secondary and tertiary

amines, general methods of preparation, chemical reactions, basic property and

strength, effect of substituents on basicity of aromatic amines, carbyl anine reaction,
mustard oil reaction, electrophilic aromatic substitution, comparison of primary,

secondary and tertiary amines.
Keywords/Tags: Nitroalkanes, aryl nitro compounds, nitrobenzene, TNT, picric
acid, Amines, Aromatic Amines

FrafgrEde- Fefaor 3R e, AAdREE- RTy, TREREE,
EE F NS el sewedioRe et AR oy
Pl IRTT 3R G, TgaeT AR i TS BT,
. AAAFZS, TN, STEHRSS, TS, W

Carbohydrates- classification and nomenclature, | 12
|

monosaccharides- introduction, epimerization, conversion of |
glucose into Mannose, interconversions, Threo and erythro |
diastereoisomers, glucose- properties, identification, structure, |
optical activity, fructose- introduction and structure, structure of |

ribose and deoxy ribose, disaccharides- maltose and lactose,

polysaccharides- starch and cellulose
Keywords/Tags: monosaccharides, glucose, disaccharides, |

polysaccharides,

AffE & qF FoI- AYFAN, FISS N HTUROT IR I
ferwyor, gaEyfas, gamie 3R GAdias ,,
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"Nuclear Chemistry: ]
Fundamental particles of the nucleus- nucleons, Concept of nuclides and
representation, Isotopes, isobars, and isotones

| Nuclear stability: N/P ratio and binding energy, Qualitative idea of stability of

nucleus
Radioactive decay: Natural and artificial radioactivity, Radioactive disintegration |

series, Radioactive displacement law, Radioactivity decay rates.

| Nuclear reactions: Nuclear fission and fusion, Spallation

| Radioisotopes: Production of radioisotopes, Applications of radioisotopes ”
\Nﬁﬂaz_m\ﬂ ags: nucleons, nuclides, Isotopes, isobars, isotones, Radioactive decay,

|

"

fission and fusion ,
,

|

,

,

G
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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 | |

Indian drug knowledge
5 Collection of Medicinal plants and their uses from nearby arca AIQE::E
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[ | 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 the Project and Modals related to Ancient Indian Chemistry

Suggested Readings:

1. Prakash, S., Founders of Sciences in Ancient India, published by The
Research Institute of Ancient Scientific Studies, New Delhi. 1965
(0CoLC)594302452.

2. Acharya Prafulla Chandra Ray - A Collection of Writings, Volume 1A : A
History of Hindu Chemistry (Volume-I), Editor : Prof. Anil Bhattacharyya, h
Publisher :  University ~ of  Calcutta. .  Online information: |
https://www.caluniv.ac.in/news/APCR%20Publication/acharya-prafulla.htm

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. h
5 THE HISTORY OF CHEMISTRY VSI 21 January 2016, by William H. Brock
(Author), ISBN-10 0198716486, Publisher Oxford University Press

6. A Brief History of Chemistry, 16 May 2019, by Michael Ridenour (Author),
ISBN-10 1943582955, Publisher Waldorf Publications

7. A History Of Chemistry: From The Earliest Times Till The Present Day
Hardcover — Import, 10 September 2010, by James Campbell Brown (Author),
ISBN-10 1163435279 Publisher Kessinger Publishing

8. Thermodynamics, Author S. C. Gupta, Publisher Pearson Education India, |
2005, ISBN 813171795X, ,
9. Physical Chemistry 1 March 2015, by RL. Madan (Author), ISBN-10 7
9781259062544, Publisher McGraw W
10. Atkins' Physical Chemistry — 5 December 2022, by James Keeler (Author), |
Julio de Paula (Author), Peter Atkins (Author), ISBN-10 0198847815, Publisher |
Oxford University Press *
11. Physical Chemistry Gaurav Madan, S. Chand Publishing, 2007, ISBN |
8121918812. ﬁ
Suggested equivalent online courses: |
1. Physical Chemistry-I By Prof. Md. Shahid Nayeem Aligarh  Muslim

Education
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SEMESTER-II
SUBJECT - Chemistry Practical (wamaeme wiaifia)
Paper-3 (Major)

COURSE CODE: BSCM202CHP

Basic inorganic & Physical Chemistry Practical

MAXIMUM MARKS : 100 (60+40)
TOTAL CREDITS : 02 ';‘(;:Lwil:*l‘w:sk_lf‘so: (21+14)
Unit Topics N;OT
T Rt el Le
1 Viscosity ctures
15

I T(? detgrmme the percentage composition of a given mixture (non interacting systems)
by viscosity method. = )
2. To determine the viscosity of amyl alcohol in water at different concentration and
calculate the excess viscosity of these solutions.

Surface Tension
f | Determination of surface tension of liquid or dilute solution by stalagmometer

0. Study of variation of surface tension of detergent solution with concentration

IR

e
1.Qmﬁﬁa§mmmmﬁm(mﬁmﬁaﬁ)mqﬁmm

fereiRd el
2.Wm3ﬁwaaﬁmmﬁﬂﬁ:mﬁmﬁamaﬁr

| e Tt 1 e R & T

ll Fara
!1 1 et @ aamagﬁﬁm%'t{vda?naamﬁfﬁ-{m
\ e & v e e 955 Fe A SR a1 S
2 |Distribution Law s
‘ 1. To study the distribution of iodine between water and CCl4.

\

!

2 To study the distribution of benzoic acid between benzene and water. f
r’

|

Phase Equilibrium
\ 1. To construct the phase diagram of two compon
| system by cooling curve method.

D’Jhermochemistry

Y W

ent (e.g. diphenylamine -benzophenone)

N\v@
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I
I Tf» Qetgm‘lﬁe the enthalpy of s'olutinn of solid calcium chloride and calculate the lattice
fenergy of calcium chloride from its enthalpy data using using Born - Haber Cycle. |

fawor faaw
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3 Volumetric Analysis P
1. Determination of acetic acid in commercial vinegar using NaOH by Analytical

Balance
2. Determination of alkali content- antacid tablet using HCI by Analytical Balance

3. Estimation of calcium content in chalk as calcium oxalate by permanganometry.
4 Estimation of hardness of water by EDTA.

1.%aawma§ma§mNaOHmmmmmﬁ

oRfE 3 T AT
z.mmma@mmmmmmqﬁmmﬁﬁ

e g T
;3'qmmﬁaa§m$ﬁ?mm$mﬁwﬁmm
e @ |

\4. EDTA@RTW@(WWW|

. —

4 Colorimetry 2

\ a) Mole-ratio method - Adulteration - Food stuffs. examples-Sugar, Ghee, Butter, Chilly

owder, Turmeric Powder
b) water analysis-Colorimetric analysis used 10 test for many compounds like Ammonia

|
\ “hloride, Phosphorus, sulphate, PHetc in water sample

N - Q)x/ i :
/ L/
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Note [Students should visit any chemical industry to learn or observe the process and
preparations practically and submit the report of that industrial visit also

- R o TS e & et R R AR daiat @

: ¥ ¥ A a1 & TR ur 36 eAfw R A Rawe
s JEId FeA AT
PartC-Learning Resources
Suggested Readings:
Text Books

I Dr. M. Satish Kumar Practical Physical Chemistry Sankalp Publication

2. Dr. Ajay Sharma Dinesh Practical Chemistry - 11 (States of matter, Chemical Kinetics) (including Lab

Manual) B.Sc. 1 year S. Dinesh & Co.

3. Omar A. El Seoud, Wilhelm J. Baader, Erick L. Bastos Practical Chemical Kinetics in Solution Wiley online

library.

4. Charu Arora, Sumantra Bhattacharya Advanced Physical Chemistry Practical Guide Bentham Science

PPublishers.

5.D N. Bajpai Advanced Physical Chemistry S. Chand & company Limited

6. Dr. MM.N. “Tandon unified practical chemistry” Shiva Lal Agarwal & co.

7. Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish Dwivedi (Author) B.Sc.

kfhemistry Practical I, Krishna Prakashan Media

\8 Reinhart Keese, Martin P. Brindle, Trevor P. Toube Practical Organic Synthesis: A Student's Guide John

'Wiley & Sons, Inc.,

P. Sudha Goyal B.Sc. Chemistry Practical 11l Krishna Prakashan Media

10. Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of Practical Organic
“hemistry”, Pearson Education, 2005, 5t Edn.

‘ll 1. Gurthu, J.N., Kapoor, R., “Advanced Experimental Chemistry”, S. Chand and Co., 1987. {
12. Sundaram, S., Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part I1)", S. Viswanathan Co. Pvt.,1996. y
13. Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry, Scientific |

. \
‘lntemational Publishing house, Tamilnadu, 2024., \
\Suggestivedigita|p|atformsweblinks:https:/ [nptel.ac.in/courses/104/105/104105102/ \
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MAXIMUM MARKS : 100 (60+40)
TOTALCREDITS:03 TOTALHOURS: 35

AIMS

Syllabus — B.Sc | st Year - Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14 (1))
SEMESTER-I7
SUBJECT - Chemistry TQI=eme
COURSE CODE: BSCMI203CHT

Applied Chemistry

HAgFd A o=
Paper-2 (Minor)

MINIMUM MARKS : (21+14)

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

OBJECTIVES -

To give an understanding about the Basic concepts of subject.

To provide guidance to students for better understanding of key concepts, thoughts and theories

Expansion of knowledge from learning to applicability as well as understanding Chemistry.

To develop broad thinking and awareness about the necessary concepts, system and terminologies

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

COURSE LEARNING OUTCOMES (CLO) -
Student will be able to understand
ideologies and approaches. Introduction o

Unit

? Unit-1 |Indigenous Technology inriil;f;[ipén Period

Modern Strategies.
The Teaching Methodology for the pres
demonstration. Teaching will be Bilingual.

After completing this course, the student will be able to -

| Indigenous Technology in Harappan Period.
Chemistry of medicines, common diseases and their causes.
Pollution, its causes, prevention and control
" Various components of food and their role in the body

Chemistry of paper and textiles

Introduction, Indus or Harappan Civilization, Later Pottery, Knowledge of

metallurgy after & during the Harappans, weight measurement, medical science,

Jewell making, Dyeing,
Mercury, Tin, Lead, Gun Powder, Glass making, Paints, Perfumes.

Keywords/Tags: Indus and Harappan Civilization, Later Pottery, Wootz Steel,
(lass making, Paints, Perfumes
Activities:

Pigments, Philosophers Stone, Wootz Steel, Gold, Silver,

\//\‘"m/ @ W\‘\/g

ent course would include Lecture cum Discussion and

meaning and Significance of Ancient Chemistry, different
f Bharatiya Knowledge System Including its Significance

Lectures |
9
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2. Gather images a
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monuments built in India. pertaining to the history of two rust-resistant

3. Prepare the Project and M
. odals related to Ancient Indi i
4. Educational Tour of Industries and Research lnstiturtl:slan Chemisty )
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Umt-2 Chemistry of medicine

‘ommon diseases and their causes, concept of analgesic, antibiotics, anti

epressant, antxhypertensnve antipyretics and anticoagulants. Concept of

bronchodilators, vaccines, anta acids and diuretics, drug metabolism- absorption,

\ istribution, metabolism and excretion (ADME)
Keywords/Tags: analgesic, antibiotics, anti depressant, antihypertensive, |

antlpyretzcs anttcoagulantv |

QM /
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1. Gather data on th
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Unit-3: [Pollution and its causes

Air pollution- causes, effect and prevention

'Water pollution- sources and effect of water pollution

Soil pollution- sources and effect of soil pollution

Noise pollution- causes and effect of noise pollution, prevention |
ewaste pollution- causes and effect of e-waste pollution, prevention. \
Radioactive pollution- causes and effects of radioactive pollution, prevention, E
nuclear weapons, nuclear power plants, Chernobyl disaster !
Keywords/Tags: Air pollution, Water pollution, Soil pollution, Noise pollution, }

ewaste pollution ;
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omponents of food and their role in the body
"arbohydrates- simple sugar- glucose, fructose and their chemical properties.
“omplex carb_ohydrates- starch, cellulose and their digestion.
Proteins- amino acids as building blocks of proteins, protein structure- primary,
secondary, tertiary and quarternary, denaturation of protein and its application in
cooking.
Lipids/ fats- triglyceride, phospholipids, cholesterol, mono saturated and poly
saturated fatty acids, role of fats in cell membrane and hormone production
Jitamins- classification of vitamins, water soluble and fat soluble, chemical
structure and function of key vitamins- vitamin C, vitamin A, vitamin D, vitamin B
complex.
Minerals- essential minerals- calcium, iron, sodium, potassium etc. mineral
‘bioavailability and factors affecting absorption
Keywords/Tags: Carbohydrates, Proteins, Lipids/ fats, Vitamins, Minerals
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Fiber Chemistry: Classification of natural and synthetic fibers\

(cotton, wool, silk, poﬂf?}?ﬁ ny}qgr ??fX“C)' Chemical structureﬂ
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T Tfibers and their relation to propertiesw

Textile Wet Processing, introduction to dyes, identification of

paper making chemistry- Pulping, Kraft process, Sulfite process,

Bleaching, Additives and fillers
Keywords/Tags: natural and synthetic fibers, Wet Processing, dyes, Pulping
Bleaching ,
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\ fipres and dyes
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Activities:
‘1. Extraction of Tulsi, Neem, Amla, Haldi

5 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 |

onuments built in India.
_Gather information about traditional Indian cosmetics knowledge and traditionali

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.

7. Field study of BKS in nearby area |
3. Educational Tour of Industries and Research Institutes |
. Prepare ti\c Project and Modals related to Ancient Indian Chemistry ‘
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. ~ PartC-LearningResources
TextBooks,ReferenceBooks,Other resources

Suggested Readings: |

1. Traditional Systems of Medicine Hardcover - 30 January 2006 by M.Z. Abdin (Author), Y.P. Abrol (Author), ISBN-|
10 8173197075, Publisher Narosa Publishing House ' %
7. Traditional System of Herbal Drugs Used for Various Aliments Paperback — 19 November 2024 by Priya V i
(Author), Ragavi KK (Author), publisher LAP Lambert Academic Publishing f
3. TEXTBOOK OF MEDICINAL CHEMISTRY 4ED VOL 1 (PB 2022) by ALAGARSAMY V. | 1January 2022, Publisher: CBS
publishers & Distributors Pvt. Ltd
4. Textbook Of Medicinal Chemistry Part-| Authors: Dr. Amit G. Nerkar, Dr. Narendra M. Gowekar, Mrs.Trupti
somnath Kajale (shahane), ISBN-13 978-93-95581-67-7 Mahi publication
5. Pollution: Causes, Effects and Control, Roy M. Harrison, Royal Society of Chemistry, 2001

6. A Primer on Earth pollution: Pollution Types and Disposal, Editors: J. Senthil Kumar, P. Ponmurugan, A. Vinoth |
\ Kanna, ISBN: 978-981-14-7653-2 (Print) ISBN: 978-981-14-7655-6 (Online), Year of Publication: 2020 |
7. Food: The Chemistry of its Components, By Tom Coultate, ISBN: 978-1-83916-814-7, Publication date: 11 Oct |
2023, Royal Society of Chemistry }
es of Food Components, 4th Edition, Edited By Hanna Staroszczyk, Zdzislaw E

Sikorski, December 19, 2024
1 January 1978 by Jett C. Arthur (Editor), Publisher American

\ 8. Chemical and Functional Properti }
|

“‘ 9. Textile and Paper Chemistry and Technology,
’ Chemical Society

1
Paper Materials: Conservation and Characterization (Advances in Chemistry Series) 1
1 February 1986 by Howard L. Needles (Editor), Publisher Amer Chemical Society \

v Q)/\\“@/

; 10. Historic Textile and
‘ Hardcover — Import,
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SEMESTER-IT
SUBJECT - Chemistry Practical (temaares srfi)
Paper-2 (Minor)
COURSE CODE: BSCMI203CHP
Applied Chemistry Practical

MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS : (21+14)
TOTAL CREDITS : 01 TOTAL HOURS : 15
Unit | Topics T No.of
|
“ Lectures
| ———
S 1 | Preparations 3

1. Preparation of talcum Powder
2. Preparation of shampoo

Ecic

1. ¥ehA I TR A
2. ¥ IR FA
3. TR R Tl

2 | Estimations
1. Estimation of Todine from salt
2. Estimation of sweeteners

-—

3 | Synthesis of Drug 3
1. Paracetamol

| g1 & AT
1. tfewa

0. FoHIAAHGS |
= e T

4 ‘ Colloids |
To prepare arsenious sulphide sol and compare the precipitating power |

|

\

—-—

| of mono-, bi- and trivalent cations.

‘ Optical Activity
1. Determination of refractive index and specific refraction of given t
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|| Any two liquids from,CCls, CHCls, benzene, xylene, toluene, ethy!
a\lcg)hgl]

| | oS e R 3t o g 3t Pt

e 1 YR 5T Y o

e freie

1 fow e g ¥ A iR faftvee e @1 RO
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5

Solvent Extraction
1 Separation and estimation of Mg(11) and Fe(l])
Ton Exchange Method

1. Me(ll) 3R Fe(lh) T T 3R et |
g Rfera R |
\

Note IStudents should visit any chemical industry or Research Institute to learn or
observe the process and preparations practically and submit the report of that |

a industrial visit also ‘
Wﬁwﬁmmwmﬁmmﬁﬂﬁﬁﬁmmﬁ 1
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PartC-LearningResources

Text Books

1. Timir Tripathi Chromatography and Centrifugation Methods Daya Publishing House ‘
. Prof. Sarin A. Chavhan, Prof. Sushilkumar A. Shinde A Guide to Chromatography Techniques Notion Press w
. Vinay Prabha Sharma Practical Organic Chemistry Pragati Prakashan l

:

(TSI ]

S SN

o Dr. MM.N. “Tandon unified practical chemistry” Shiva Lal Agarwal & co.
6. Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish Dwivedi (Author) B.Sc.

}(‘hemistry Practical I , Krishna Prakashan Media .
7. Reinhart Keese, Martin P. Brandle, Trevor P. Toube Practical Organic Synthesis: A Student's Guide John Wiley &
Sons, Inc., ’

8. Sudha Goyal B.Sc. Chemistry Practical 11l Krishna Pr'fdfushan Media

). Fumiss, BS.. Hannaford, A.J., Smith. p.W. G. Tatchell, AR.. “Vogel's Text Book of Practical Organic
(Chemisry”, Pearson Education, 2005. 5th En -

/
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0 Gurthu. JN., Kapoor, R., “Advanced Experimental Chemistry”, S. Chand and Co., 1987.
n Sundaram, S.. Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part I1)", S. Viswanathan Co. Pvt.,1996.
o Vo A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry, Scientific
W‘“.l,\,mm\onal Publishing house, Tamilnadu, 2024.
Reference Books
annaford, AJ., Smith, P.W. G., Tatchell, AR., “Vogel’s Text Book of Practical Organic

 Tumiss, BS,, H
L;L;:x%stry". Pearson Education, 2005, 5th Edn.
Suggeive digital platforms web links

0 mpsi'J\'lab.amrita.edu/?sub=2&brch= 1908&sim=338&cnt=1 '
*15mp:‘\\m\'.columbia.edu/ilc/bamard/biology/biobc2004/edit/cxpcrimcnts/Expcnmer}tl-Spec.pdf
0/2/6/10260941/pulse_oximetry [aboratory_guide.pdf ]

16.11pveb pdx.edw/~ralfw/uploads/ 1/

3
%\w .......
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Syllabus - B.Sc. lind Year - Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14A)

SEMESTER III
SUBJECT - BOTANY (MAJOR) TTeafy are

COURSE: BSCM301BTT — Plant Anatomy and Embryology UTeY ATaR®) vd amaifias

MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 (60+40)
TOTAL HOURS : 64

TOTAL CREDITS : 04
~ AIMS

I'his course is designed with the aim to provide knowledge of botany to the students and develop understanding of basic

concepts of Plant Anatomy and Embryology.

OBJECTIVES '
e To give an understanding about the basic concepts Plant Anatomy and embryology.

e To provide basic knowledge of plant internal architecture and cellular composition and reproduction.

e To understand how different plant tissue structure evolve and modify their functions with respect to their
environment.

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

k= TEACHING METHODOLOGY
e Tie Teaching Methodology shall be based on the scientifically proven methods of demonstration and Modern

Strategies.
o The Teaching Methodology for the present course would include Lecture, practical and observational.

e Teaching will be Bilingual.
COURSE LEARNING OUTCOMES (CLO)
Students will learn the internal structure of plants. It will enhance the basic understanding of organization of plant

body by cells and tissues.
Students will understanding the dynamic mechanism of plant pollination, fertilization and development.

They will have hands on training on section cutting, preparation of slides, study of pollen and ovules.

" UNIT | CONTENTS | DURATION |

Meristematic and permanent tissues
Types of meristems.

Organization of Root and Shoot apex
Simple and complex tissues.

Special type of tissues.
Structure of dicot and monocot root, stem and leaf, Kranz anatomy.

Pits and plasmodesmata.
Wall ingrowth and transfer cells.
8 Hydathodes, cavities, lithocysts and laticefers. B ] 8 Boure

T fywoutae R YTl s ‘ |

N\ B W —

UNIT I

1.1 forrdde @ JPR | ‘
| 12 g 3R WE @ F1 | |
| 13 TR, Wfead 3R Y yOR & Hd |

1.4 fedoAT 3R gdISToA S, T MR ualt @l ¥R
15ﬁmaﬁvramiéﬂﬁ‘c’fl
1.6 ffer aicdfe AR TR Sipinru eI N

17@—

» @/ﬁgddﬂf—.
S e
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(Under NEP 2020 & As per Ordinance 14A)

Secondarv Growth:

1.1 Vascular cambium — Structure, function and seasonal activity.
Secondary growth in root and stem
Wood (heartwood and sapwood)

2
3
4 Anomalous structure. o
5 Adaptive and protective system: Epidermis, cuticle, stomata,
6
7

General account of adaptations in xerophytes and hydrophytes.
Dendrochronology.

frdiae gfe, argaem 3 Y& TR
1.1 FaEN & B TIR
1.2 QUT-REH], msﬁqmmﬁm
13 w8 IR ™ ¥ g g |
14 PTG (T IS AR THI)
15 e iR yReTeT wonferdr: 7, ST, ¥ |
1swﬁasﬁ?mﬁaa§mﬁmwﬁmﬁ|
17 SgIPHGTSH

s

12

Embryology:

History and importance of embryology.

Structure of flower, anther and pollen,
Micro-sporogenesis and Mega-sporogenesis;

Structure and types of ovules;

Types of embryo sacs,

Orgamzatlon and ultra structure of mature embryo sac.

Pk e e gt e
[ JKV, T S VS NG J—.

11 WWWWW|
12 S, TR PN AR WA DI AR |

13 o QSO 3R RIS |
14 IS0 P WG AR FHR |

15 Y S TPR |
17 Yo ¥ ARG gt F1 ArTe |

12 He

UNITIV

NS v AL —

Pollination and Fertilization
Types of Anthers and pollen,
Pollination mechanisms and adaptations;
Pollen pistil interaction;
Double fertilization;
Post fertilization changes;
Seed structure appendages and dispersal mechanisms.
Palynology and scope (a brief account)

Ry 3k f
“W@hmma‘;wm
12 W & 3R S |
13W—WWM|
1.4 fgvaa 3R PrideE |
1.5ﬁﬁﬂ7ﬁ¢\’iﬁqﬁaﬁ:{|
1.6 99T WREAT ST 3R g |

17wmﬁaﬂaﬁvwmmm@mml

5, %/ WMA
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Endosperm & Embryo -
Eqdosperm types, structure and functions; ‘
Dicot and Monocot embryos; ’ |
Embryo-endosperm relationship; |
Nutrition of Embryo,
Unusual features on Embryo and Endosperm
Apomixis and polyembryon iti : i icati
A ation ryony, definition, types and practical applications.
SRR
1 W%W,Wsﬂvm|
1 vede 3R e YOI | ’
13 OO e | |
5. gor S\ goTrS s G2HIE |

1.4 3P
1.5W3ﬁ?awﬁmqﬁmm,maﬁ¥mﬁwml

14 Hours

wed 7o — '
feeail | 5at WYl (2011) o SIS SRS T
. ffere, mﬁ.mﬂwmlmémﬁmmm(zooo)
. TEA, Q...WWIWWW@QM)
: W,G}@.Wwﬁmﬁwﬁ?mmwﬁgw)
; WWWWWWWWWWWWG@W

w N

[S

Suggested Readings:

1.

;o W

Bhojwani, S.5. & Bhatanagar, S.P.(2011), Embryology of Angiosperm. Vikas Publication House Pvt.Ltd

New Delhi. 5t edition.
Dickison, W.C. (2000). Integrative Plant

Fahn, A. (1974), Plant Anatomy, Pergmon Press USA.
Mauseth, ].D. (1988), Plant Anatomy. The Benjammin/ Cumming Publisher, USA.

Evert, RF. (2006) Esau’s plant Anatomy: Meristems, Cells, and Tissue of the plant body: Their

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

Anatomy, Harcourt Academic Press, USA.

GUIDELINES & RULES FOR STUDENTS

g maximum benefits of the course

llowing rules for derivin
written permission from the Course

ase of emergency,
ns, Lectures and other activities

home assignments and projects should be

A
W

to follow the fo
hout permission- Inc
punctual and attend all sessio
rk Follow the timetable,
e period.

mpulsory for al

The students are expected
Don't leave the campus wit
Coordinator is required. Be
Take responsibility of your own w0
submitted within the stipulated tim
A minimum of 75% attendance is €0

b ¥ G

| the students.
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SEMESTER III
SUBJECT - BOTANY (MAJOR) i e
COURSE: BSCM302BTP - Plant Anatomy and Embryology
BOTANY PRACTICAL T e gereaforerrE
MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS 1 (21+414)
TOTAL CREDITS : 02 TOTAL HOURS : 64
;
) D
S.No. PRACTICAL T Duratic:'
=8 e IR URY @ AR [l S Pl S | 4 Hour
Study of meristem through permanent slides and photographs. :
A B WWWWWWWW
=T wEe IR weel g 3T |
Study of Tissues (Parenchyma, Collenchyma and Sclerenchyma); Macerated 4 Hour:

xvlarv elements, Pholem (Permanent slides, photographs)

CodToT A FT (o ). (AT o eorgl (o) fexhas
gfz: Ffereeerd o1 AT |

Study of Monocot Stem: Maize (Zea mays); Dicot stem: Sunflower (Helianthus);
Secondary growth: Helianthus.

4 Hours

; @—mﬁa@w(ﬁmmﬁ—eﬁma@:w@ﬂm@w
e gfe: SfeTTmr &1 I |

Study of Monocot Root: Maize (Zea mays); Dicot stem: Sunflower (Helianthus);

Secondary growth: Helianthus.,

4 Hour:

"Ts Tl 3R GaeTaE Ul P eI |

' Study of Dicot and Monocot Leaf.

4 Hour

;agmm%mmﬁ(ﬁﬁm,wm,wm)ﬁmm
| T T |
' Study of-anomalous structure in Achyranthes, Boerhaavia, Nyctanthus through
| section cutting,

4 Hour

Study of Xerophyte (Nerium Jeaf) and Hydrophytes (Hydrilla stem) plants.
Wﬁm(awaﬁ?qﬁm)wwwm@mml
Study of anther (young and mature), tapetum (amoeboid and secretory) through
Permanent slides/pictures.
WW:WWWWWWW/WW
I |

Study of female gametophyte Polygonum (monosporic) type of embryo sac
development through permanent slides/photographs.

RS /FIel & AW 9 ugdd 3 Wgwd P SR |

Study of mature egg apparatus through slides/photographs.

\

|

|

11' %ﬁ:«w$msﬁ?mwzﬂml
Sk

Demonstration of different types of Pollination and seed dis ersal.

et (R ), SRS, (@R o) § et @l e | J_/H/a
4 Hour

4 Hour

4 Hovr
//
4 Hoo®
o

L,/

o/ W @ﬁ A

t 6</0\

A
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M Q q ) —————
f‘? ;Ee]"'tawg: A R a: N g o ez | [ 4Hours
/0 germination of pollen grains ina given medium.
~ | ORI SR BT HE | —
_ Demonstration of pollen germination. 4 Hours
| e W%@/Wﬁﬁ/?%?ﬁm@@%m@ﬂ%ﬁé‘m@%wm
\éGU@ SRR 4 Hours
| Types of ovules in plants and placentation through temporary
| slides/photographs/permanent slide. I
e &3 | ISl BT A
4 Hours

ovy

Collection of Seeds from local area.

iR Hrge daR IR

Preparation of Herbarium file.

| 4Hours
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SEMESTER 111

SUBJECT - BOTANY (MINOR) T1fy e
' :
COURSE: BSCM402BTT - INDUSTRIAL BOTANY I 3felfiré areafiremes

MAXIMUM MARKS : 100 (60+40)
TOTAL CREDITS : 04 MlNlMl’I{l(V)lTl\::[:::)sl;éZSHM)
: 64
AIMS . ' . .
I course is designed wih the aim to provide knowledge of botany to the students and develop understanding of basi
ic

. concepts of I

ndustrial Botany.

OBJECTIVES

To gi\'e‘ an unders}anding about the basic concepts of Industrial Botany.

Industrial botany is the commercial exploitation of plants by people

It Cglzt,n:“ue; ‘51 gmﬁf:an.tly to anthropology, biology, conservation, botany and other fields of science.
To develop broad thinking and awareness about the necessary concepts and terminologies.

s EACHING METHODOLOGY

e The Teaching Met

Strategies.
o The Teaching Methodology for the present course would include Lecture, practical and observational

e Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO)

hodology shall be based on the scientifically proven methods of demonstration and Modern

ﬂ%,/,%@‘ G

l. ;hul‘sj :;L;l“\s\el l\Ilvill proYidf: know]edge on plants and their parts used in various industries.
<. ot get an idea to establish plant based natural product industry.
3. This course will make the students self-reliant.
UNIT | CONTENTS
1. Plants in Timber Industry: - DURATION |
1.1 Timber yielding trees of India and their products.
1.2 Shisham and Sal.
1.3 Teak, Deodar and Babool.
2. Bamboo Industry.
UNITI T ZARd ape) ST H Uy ¢
1.1 9Rd B FARAT SRR WQHWWW 12 Hours
i 12 drer SR AT
i 13 @i, AER AR g9 |
2. @i SE | |
_ ; 3. dd el [ |
T 1. Kattha’s Industry. |
Leaf Base Industries:f- i |
‘ 1.1 Utilit products 0 Palash leaf. |
CUNITII 1.2 Utilit?/ products of Banana leaf. _ 12 Hours
' 1.3 Tea Industry -1. Mentha arvensis (Pudina)
2. Azardirachta indica (Neem) |
3. Ocimum sanctum Tulsi [
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— I 1. h P ——

Tl @ Suarf S|
1.1 9ol & Syanft Swre
1.2 B B ITARN IAQ
1.3 91 ST

1 QAT @ 919
2 AW 3 Iy
3 qeril @ 9N a
Leaf Based Industries- . .
1. Leaf Oil Industries —
1.1 Mint
1.2 Camphor
1.3 Neem
‘ 1.4 Tulsi
' 1.5 Eucalyptus and
L 1.6 Lemon grass

UNITHI | 91l & SUarll Sdrg 12 Hou:
Tt ¥ e et s ;

19443

Leaves used as spices-
1.1 Kasoori Methi

1.2 Pudina

1.3 Curry patta

1.4 Onion

1.5 Tejpatta _ . 12 Hour
UNITIV i & w9 & Sualr @ o arel dean

1 S Adf
2 g@nr :
3 @ Ul
4 9
5 qoigedr
Flower Based Industries —
1. Perfume products of —
1.1 Gulab
1.2 Jasmine .
1.3 Henna 14 HoV
UNITV | gt anenfRa SemT
' ¥ D IdA
1 Tele
2 gHeN
3 WEQ)
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SEUR L

1. alrared 3MTWEH, Microbial Diversity: Frm and Function in Prokaryoles, farer @tada, amdier 2008
/) w,mﬁ.wsmﬂwwm,aaﬁm%am,ﬂém

3. ywele, @ B, SR T, 9, EEEmErh, e e fa, 7 e
4. &y, Shud. Cryptogamic Botany, Vol.l Algae, Fungi, & Licches ¥ R

REFRENCE BOOKS: )
Oladele Ogunseitan, Microbial Diversity: Form and Function in Prokaryotic, Willey Blackwell, 2008.

1

5 Plezar,M.J. et. al, Microbiology, Tata McGraw-Hill Co, New Delhi, 5* edition, 2001.

3. Presscott, L. Harley , 1. and Klein, D. Microbiology, Tata McGraw Hill Co. New Delhi 6™ Edition.,2005.
4.

Fritsch F.E. The Structure and Reproduction of Algae, Vol. [ & Vol. 11, Cambridge University

Wy * Jﬁ/ 4 @%\/W
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@ Kasturbagram Rural Institute “?_"_.
== Kasturbagram, Indore (M.P.) - 452020 g
Estb. 1963 An Autonomous Women's College, Affiliated to Devi Ahilya University, Indore
Syllabus - B.Sc. lind Year — Academic Session 2025-26
(Under NEP 2020 & As per Ordinance 14A)
SEMESTER III
SUBJECT - BOTANY (MINOR) Ty Iy
COURSE: BSCM402BTP - INDUSTRIAL BOTANY I PRACTICAL
MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS : 21414
TOTAL CREDITS : 04 TOTAL HOURS : 64
: X PRACTICAL Duration
NONO.
= YR @1 (e B g AIg B AR M) TAR BT | 10 Hours -
Preparation of different types of teas (Tusli Tea, Lemon tea etc.)
2 3@ o drel ufadl B g, I8 AR SHUT BT AT bR | ~
Identification, collection and extraction of oil yielding leaves. 10 Hours
S UmeR AT @ Ugd U8 3R A TAR HRAT |
Identification, collection and specimen preparation of leafy spices. 10 Hours
4 TATY 3R @l @ Tl | QT 3R Uil JIR $X BT IRIE |
Hand on training for preparation of “Douna and Pattal” using Palash and Banana 10 Hours
| leaves.
B fafa= e % ygad UMl & faf W @ SR IR Fe | 14 Hours
 Herbarium preparation of different parts of plants used in various industries.
% T G W emeRd SHefie hTg 1 WA | 10 Hours
' Visit to any plant-based industry.
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