Kasturbagram Rural Institute
Kasturbagram, Indore (M.P.) - 452020

Estb. 1963 An Autonomous Women's College, Affiliated to Devi Ahilya University, indore

Syllabus — B.Sc lind Year — Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14A)
SEMESTER-II
SUBJECT - zoology WTUheire
Paper- (Major-11)
MAXIMUM MARKS : 100 (30+3b) Course Code- BSC201MjZO-T
(21+14) TOTAL CREDIT! :06

1. qreasH &1 MY — Sig RAfwar 1 Swa s@Red
2, mqutﬂm—aﬁ?aﬁﬁ—ﬁm—u

Governed by Kasturba Gandhi National Memorial Trust " “}
N

MINIMUM MARKS
TOTAL HOURS ; 4

fi

3. g, 9EgEHH T M R BEN Al ari a3k W@ ¥ wer @)

FFAGH W B g BT maRerd arffaxe, Srdiged vd 9B RQERT @) i)

I B qD |
2. i g & Sl & Bk, Wm@mrﬁﬁwmmﬂu

3. A ST & o M= Siaal @1 anffe, uiRRufR® & RSNy w&da @ 4

¥ S 9T B B |
4. faft=1 =Nl &1 7' 19 S99 fgvE @) was 93 |

3 — -

TP 11 I, fRvER ®ag F aftfa Seaar A7 3oo@) @ ity

12 | QAferST: |Y @ wmg e, aeffaor @ (qam) ae e
I faf¥re deror Serervr wfed
13 Y (HAfe) B W vd e v
14 YHHR AGT P GG G HEA
15 Y brel | fafdbaar fasm @ oft 3§ oifdrer &1 avrer
16 fewer a1 SAid fafeear (A fifew o Al WRar A vedRa) |

yEafaa wfafafer — wrd a1 @ G ik Rifdcar Rsr 3 wifey @
a’tﬂaﬁwwqﬁzﬂmﬁtﬁém@!

Annelida -

1.1 Classification of higher non —chordates as mentioned in vedas particularly Rigveda and
Yajurveda.

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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Arthropoda
2.1 Phylum Arthropoda: General Charecters of the phylum and outline classification up to classes

with distinctive charecters and suitable examples.

2.2. Morphology, Appendages and Development of prawn.

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: Arthropoda, Prawn,Crustacealarva,Insects

SuggestedActivity: Submission of a album containing photograps, cut ouls with appropriate will&up ol some

o | species of phylum Arthropds . — A g
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Mollusca

. b lasse
3.1 Phylum Mollusca: General Characters of the phylum and outline classification up to tlasses with

distinctive characters and suitable examples.
3.2 External and Internal structure and development of Pila
3.3 Structure and significance of Glochidium larva

Keywords:Mollusca, pila.glochidium
Suggested Activity:Preparation of charts based on nervous system of Mollusca.
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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 water vascular system using
computer aided techniques
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Hemichordata -

5.1Phylum Hemichordata: General Characters of the phylumhemichordata and Relationship
with non- chordates and chordates
5.2 Balanoglossus- External morphology
5.3 Sructure and significance of Tornaria Larva
Keywords: Hemichordata, Balanoglossus, Tornaria.
Suggested Activity:Study of Hemichordata through Power point presentation

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

2. Barnes, RD, Invetebrate Zoology, VIl editin, Cengage Learning, Inann.

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

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

5. Kanhere, Retall, Indian Knowledge System. M.P. Hindi Granth Academy.

6. Kotpal, R. Protozoa to Echinodermata (Phylum Series) Rastogi Publicatins, Meeruth.
7

8

9.

l

Kotpal, R. Modern Text Book of Invertebrates. Rastogi Publication, Meeruth
Parker, J. Haswell, WA. A Text Book of Zoology, VI editin, low price publication Delhi.
Pechenik, JA, Biology of The Invertebraters McGraw-Hill Education.

0. Sedgwnchk A. A Students text book of Loology Vol &l publication Delhi
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Introduction of Cell and its historical Background: 12
1. Concept of cell (Reference: Bhagwat Mein Vigyan and Bhagavad GitaChapter-13, Verse-34)
2. Contribution of Indian Scientists in the field of Cell Biology and Genetics.
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 inorganic compounds.
Keywords: Genetics, Cytosol, Mahabharata, Bhagavad Gita, Regenceration, Prokaryotic, Eukaryotic cell
Suggested Activity: Write biography of any one Indian scientist given above and paste his photo
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] | Dynamics of Eukaryotic Cell:
“ 1. Panchabhuta: The Concept of five fundamental elements (Earth, Water, Fire, ajr and Ether) 1,
‘ \ basic components of living cell (Water, Organic molecules and energy) ang .
~ 2. Structural and Functional Organization of Intracellular Cell organelles: Plasmy membrnne P
| 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 Model, of Plasmg
| membrane, membrane permeability

Keywords: Panchbhuta, Plasma m
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embrane, Golgi Complex, Centriole, ER

aking on “Origin of Universe”; depicting five fundamental elements (Earth, water
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| Cell Signaling, Cer Division ang Cell Cycle - ) : =R T I T
L. Tridosha: The three humors
Vata, p i i
Whlimanil (Yajlmmda) ( itta, Kapha) and its relation to Process like metabolism and {
2. Cell Division: M; i |
Cell Division: Mitosis and Meiosis its stages and its Significance [
3. Cell cycle: GL1,S, G2 and M phase
Death (Apoptosu)
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| Genetics mlnuodu&hn;ow and Ancient Indian Concepts: + Concept of \ ansha”,
"Golra” 1o eradicate genetic disorder
1.1 Concept of 'Prakruti® and * Vikruti® - Heredity and Health (Y ajurveda)
1.2. Beej or ‘Beejbhag' - as genes (Charak Samhita)
1.3. Dissemination of genetic characters afier 6th generation (Reference: Charak Sawmhit Sulrasthang
| Chapter 7, Verse 30)
| 2. Inoduction, definition and umponance of Genetics.
3. Chromosomes: Structure, types and its significance as wransuitter of b
1 4. Mendel's Laws of Inhentance and Genetic Variation
|

f Y ya S. Linkage and crossing over: Definition, mechanism and significance
% ) )
‘I

2 / 6. Human Karyoty pe
/
/ /

‘hula” ang | 11»

Keywords:Vansha, Kula, Beg), Chromosomes, Mendel Heredity, Variation Suggested Activity:
l)xu'\\ chart of Human Karyotype
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Genetics its Introduction and and Ancient Indian Concepts: 1. Concept of "Vansha". "kula”
"Gotra" to eradicate genetic disorder

1.1. Concept of 'Prakruti” and " Vikruti" - Heredity and Health (Yajurveda)

1.2. Beej or 'Beejbhag’ - as genes (Charak Samhita) |

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

2. Introduction, definition and importance of Genetics. 1
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

and

Keywords:Vansha, Kula, Beej, Chromosomes, Mendel, Heredity, Variation Suggested Activity: ‘
Draw chart of Human Karyotype

- — - — — |
Reference - :
1- Ancient Genetocs abpit Omdoam Progom Rogveda

2- Arumuganm N. Cell Biology Genetics and Biotechnology. Publisher, Sares publication.

[
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.
3- Dalela Verma. Text book of Cytology, Jail Prakash Nath and Com Meeruth. ‘
4- Grander E.J., Simmns J.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 l
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.

9- 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.ltd. New Delhi.
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Paper- (Minor-11)
MAXIMUM MARKS : 100 (80+§0) Course Code-BSC201MNZ0-T MINIMUNM MARKS . (2141 1)
TOTAL CREDITS : 06 ’ TOTAL HOURS : 64
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Historical background of ecology and environment conservation - - . |1

w

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 biou.c factor,food chain, food web,
ecological pyramids, energy flow in an ecosystem.
5. Biogeochemical cycles: 02 ¢02 h20 P,S
Keywords: Ecology, limiting factors, Vedic, Advaita, Ecological Pyramids |
Suggested Activity: - Visit and study the flora faunaof nearest pund ecosystem and local water bodics |
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Types of Ec;)systems andﬁfﬁg Eiologyi -
1. Characteristic features, structure and function of fcllowing Lcosysten
| 2. Aquatic,fresh water, marine andterrestrial ecosystem

3. Habitat Ecology - Introduction, types and components of habitat
4. Community Ecology: Structure, function and succession
S. Ecology and human future

Keywords: Aquatic, Community, habitat, succession
Suggested Activity: - Poster/Painting of flora and fauna worshipped in India
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‘ Environmental Conservation - ‘ 19
1. Environmental contemplation in Valmiki Ramayana and Mahabharat.
2. Contribution of Indian Environmentalists in brief — Sundarlal Bahuguna of Chipko moverient, |
Bishnois of Khejari village in Rajasthan known for environment conservation, Rajendra Siph
“Waterman of India”, 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 pollution: General Outline of various types of pollution, sources and remedies,
| global warming, greenhouse effect.

| Keywords: Contemplation, Folk life, Renewable, non-renewable, pollution Suggested

| Activity: - Survey on gases released by different types of vehicles in your arca willi the help of ‘
| pollution control department }
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Biodiversity and Wild Life Conservation - o ' BT
1. Biodiversity- levels, values and conservative measures,Biodiversity in M.P. 2. Wild Life |
Conservation — National Parks and Sanctuaries of M.P. |
3. Invasive species, wild life protection act, IUCN categories, holspots.
4. Ethical Responsibility — concept of 3R, zero waste.
Keywords: Biodiversity, National parks, Sanctuaries, Invasive, IUCN, 3R . |
| Suggested Activity: -Collection of laminated or hand painted / posters of endangered species of [ |
Madhya Pradesh - ‘ |
|
|

Suggested Readings: | .
| 1. Arumugam N: Concepts of Ecology and Environment Biolny_\: Saras Publications, Edition M1 “

2. Dr. Vijay Kumar Tiwari - Environmental Science, S. Chand. Ist Edition

3. Environment and Ecology in Indian Knowledge Tradition - Prof. Meera Dwivedi, Vidyanidhi :
Publications, 2021
4. Indian Knowledge Tradition, M.P. Hindi Granth Academy, 13hopal

5. Manjala Rathore-Environmental Conservation in Purana Literature, Dissent Books. 2001
6. Narayan R and Kumar J. "Ecology and Religion: Ecological Concept in Hinduisin, 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, Rastoei, 2011-15

12. Swarajya Lakshmi G, *A Practical Manual’, B.S. Publications.

i
13. Verma P.S., Agrawal: Ecology, Environment Biology. !
|
|

|

|

/ Suggestive digital platforms web links.

| https://www.coursera.ecologyandenvironmentconservationcoursi:
https://www.eDX.environmental science * | ‘

| huV://swayam.gov.in } |

74 - | |
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Syllabus - B.Sc Ist Year - Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14-1)
SEMESTER - Il Sem. Minor

SUBJECT - BOTANY

COURSE - Diversity of Plants
COURSE CODE-BSCMI203BTT

MAXIMUM MARKS : 100 (70+30) MINIMUM MARKS : 35
TOTAL CREDITS : 03 TOTAL HOURS : 45

AIMS
This course is designed with the aim to provide knowledge of botany to the students and develop

understanding of basic concepts of Ecological stability resources provision and evolutionary resilience.

OBJECTIVES
e To give an understanding about the basic concepts of Botany.
e Toidentify different plant groups, understand their evolutionary relationship.

TEACHING METHODOLOGY
« The Teaching Methodology for the present course would include Lecture, practical and

ob§ervational. Teaching will be Bilingual.
Course Learning outcomes (CLO)

On completion of this course, students will be able
« Understand the significance and role of diverse Group of plants

« Gain knowledge about the Economic Importance of various groups of plants.

« Get the overview of Indian knowledge System pertaining to plant diversity.

Unit Contents Hrs.
.z LCRCAICIBELREISY B
THE—1 | ARG o yonferdl § uled— 09

11 9RdE dareE e @ AR W AR e il TR
12 AR FATRE @ INEH W wfe R W $eEd |

13 AR RAARRE @ AeM R HE@ feRw, &, TE. 4R
14 foreirad, ). va, dRae @

15 e e vei o R AR g B A R R

i afafafty — g TRAY dEd W IR AR &A1 |

‘r/'*‘ Plants in Indian Knowledge Systems:

{ 1.1 Brief description on contributions of Indian Phycologists: M.O.P.

! lyengar,

l‘ 1.2 Brief description on the contributions of Indian Bryologists: Shiv

< Ram Kashyap,

1.3 Brief description on the contributions of Indian Pteridologists: S.S.Bir,

1.4 Contribution of Birbal Sahni and D.D. Pant on Gymnosperms.

1.5 Names and descriptions of various plant groups in ancient Indian texts

*Activity-Poster preparation on Ancient Indian writers
stara -
11 I AR, o Hee, 5w gr1 A &1 ot anffe | og

/ HEd |
12 Qe P Y9=H, e gd 3R G B Jarad=

L .
ﬁ/ 12 AR AR, et o TG e
‘ 13 IR BT Yo AR A 75
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L Algae:

1.1 General Characteristics, Thallus organization, C Ia.ssiﬁcalion of Algae
by Fritsch, Economic Importance 1.2 Reproduction, life cycle and
alternation of generation of Volvox

Fungi: N

1.1 General characteristics, classification and Economic importance

1.2 Reproduction and life cycle of Mucor

*Activity- Poster and charts on Economically important algae and Fungi )

EL )

arwrreT —

11 ARG & GMY RARYA, S wee, d0H AR 40 gRy
FRAGIACH FT iR |

12 AW WA, Yo, e aR 7@ 3 O o1 g,
e #ee |

"ReBrEr -

11 A fRa, smmie a1 am fawor, st anffe e

12 IEHeE B diRae), TRRS vadl, T 3R e T

13 e wew

iy — srwew ok SRewEeT B s w9} TERT ew)

T HIE AR wew, eag e, i wf
Bryophyta: -
1.1 General characteristics of Bryophyta, Thallus structure, Classification
of Bryophytes by Chapman and Chapman

1.2 Thallus structure, Reproduction, life cycle and Alternation of
generation of Marchantia, Economic importance

Pteridophyta:

1.3 General characteristics, General account of morphology, Classification,
Economic Importance

1.4 Morphology, anatomy, reproduction and life cycle of Lycopodium
*Activity- Collection and preservation/enlist/ppt presentation of
Medicinally important members of Bryophytes and Preridophytes

gdIg—a | forerend

1.1 9N faaoy

1.2 gffewor
13 WEHH B AN fI5H, RS o, 5o 3R Savere
1.4 IMfF WET

wfafafer - Rt W yeeR sfaif

Gymnosperms:

r 1.1 General account,

1.2 classification,

1.3 Morphology, anatomy, reproduction and life cycle of Cycas and Pinus
1.4 Economic importance

*Activity- Quiz competition on Gymnosperms

Uforateqd -

1.1 IR 4 el a1 gl e @ Ry arel, qeee) wIaTae
12 3o 3R TIR &1 i

1.3 fediotost ot Arerdy

14 TRAISTH ot Qoed)
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Xlgae: o

"1.1 General Characteristics, Thallus organization, C lassification of Algae
by Fritsch, Economic Importance 1.2 Reproduction, life cycle and
alternation of generation of Volvox

Fungi:
1.1 General characteristics, classification and Economic importance
1.2 Reproduction and life cycle of Mucor

*Activity- Poster and charts on Economically important algae and Fungi

SBTICT —

11 SBT3 WM A, dem wvad, R aR A0 gR
TR BT Fwvr |

12 A TR, I, SaTae 3R AaaRE @ N &1 gearad,
afdfE W' |

" 2Rewrer

11 9 R, s et &1 W v, afex e v |
12 JARSINEE A s@Rae, ToRe o, To ok oeT g%
13 % e

T — s IR REPIEEw B ey wu § Feway qew)
P HIE AN wRew, g e, G ey

Bryophyta:
1.1 General characteristics of Bryophyta, Thallus structure, Classification
of Bryophytes by Chapman and Chapman

1.2 Thallus structure, Reproduction, life cycle and Alternation of
generation of Marchantia, Economic importance

Pteridophyta:

"1.3 General characteristics, General account of morphology, Classification,
Economic Importance

1.4 Morphology, anatomy, reproduction and life cycle of Lycopodium
*Activity- Collection and preservation/enlist/ppt presentation of
Medicinally important members of Bryophytes and Pteridophytes

T —

()
Y

@ X S

ot —
1.1 MY faaRor
1.2 TfiHRoT

13 HIEHE B AR fam, MRS =, yora ok Haras
1.4 3% WET

Tfafafr — Rrrgd ® e gRaifar

Gymnosperms:
r 1.1 General account,
1.2 classification,

| 1.3 Morphology, anatomy, reproduction and life cycle of Cycas and Pinus
1.4 Economic importance

*Activity- Quiz competition on Gymnosperms

vforated -

1.4 Il A1 F e &1 qoiH v B R o, e e
1.2 U AR §HR B T

13 fgdiow= A Areae

14 THAT ol oy

afafafe- sdRam R @)
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Angiosperms:
1.1 General terminology to describe plants in semi-technical language

1.2 Outline Classification by Bentham and Hooker

1.3 Dicot family - Malvaceae,

1.4 Monocot Family — Poaceae

| . . .
| *Activity-Herbarium preparation

| 1

\

Suggested Readings:

« Biswas C. and Johri B. M. (1997) Gymnosperms. 2 Narosa Publishers, New Delhi.
« Bold H.C. and Wynne M. J. (1985) Introduction to the algae; Structure and
| reproduction.
| Prentice Hall, Englewood cliffs, New Jersey.
\ « Cavers, F. (1976) The interrelationships of the Bryophyte. S.R. Technic, Ashok

*‘ Rajpath,

| Patna.

| * Chapman V.J. and Chapman D.J. (1975) The Algae, 2nd Edition, Mac. Millan
| Publ. Inc.

| New York.
L- Eames, A. J.(1974). Morphology of Vascular Plants- lower groups, Tata Me Graw-
Hill
Publishing Co. New Delhi.
\ « Foster, A. S. & F. M. (1967) Gifford Comparative morphology of vascular plants,
Freeman
| Publishers, San Fransisco.
'« Gangulee, H.C., Das, AK., Dutta, R. C. (1991) College Botany Vol -1 New
| Central Book

| Agency, Kolkata.
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Syllabus - B.Sc | st Year — Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14(1))
SEMESTER-II
SUBJECT = Chemistry uma9RA
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 -
e 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 -

o 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:

. Explain the Indians Contribution to the word of Chemistry
. Explain the Basic concepts of Mathematics for Chemists and Computer for Chemist
. Explain Fundamentals of analytical chemistry and steps involved in analysis.

. Describe Principles of Chromatography and chromatographic techniques.

]
2
3
4
5. Explain various techniques of UV and IR Spectroscopic Analysis.

B.Sc. Ist Year—Chemiiyy (Or. Kirti & Dr. Sheenu) ) 1
)
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~ Contents Hrs.

| Unit |
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"Bharatiya 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

2 w & fg TiE 12
e, kx, ex. xn. sinx, logx, Fop sin i ¥ FeRl A SEECH, Wi
e % IR T e F
| ¥ R R
\T‘Z{\Z’ 1 dfern. DOS. Windows & siifen fawen &1 afrem|
F G 1 zwdm, MS-word, MS-excel, PowerPoint S&  #rF g 3
FAHI
‘iﬁaé/h: ffigg wer@, AU e, FAECH, FHFRCH, sifar faeew, MS-word,
| MS-excel, PowerPointl

| Mathematics for Chemists
Straight line equation, Logarithmic relations, curve sketching, linear graphs &

| calculation of slopes. Differentiation, differentiation of functions like kv exxn, | ]

B.Sc. Ist Year - Cher?istry (Dr. Kirti & Dr. Sheenu) 2
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| sinx, logx, maxima & minima, partial differentiation.

\ useful relevant functions. i

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. ) |
3 | smuroE  fedweE R Rge:  RedwomerE  WEE frgm @1 i s gEdy | 12
| yofawg wE SR # o smEamm fpdwmrerE A @ wdrErdr, aRE soafz &
mam.mm&mammw atom 1 wfd, Wit |
qea: e, W e, wifta, WA feraer, dererd guE)

| R fagm & W e

aw B g weaq et SI o, weme At Wi ¥ s st wia, et W

| 3R e wEET)
\%amﬁnaﬁaﬁaﬁ—m.ﬁmsﬁtmmmﬁwmmmﬁmqﬁ
“ﬁzfatﬂ (frfrem) L v s fafe () # s w, dEE g

| e SRR A R SR W, AR T, S aErd)
frd /3 wdewn, whogad, SI g, WE A, wEmad s, ade siE

' Basic Analytical Chemistry: Introduction to Analytical “Chemistry and its |
| interdisciplinary nature. Concept of sampling. Importance of accuracy, precision and
sources of error in analytical measurements. Presentation of experimental data and
results, from the point of view of significant figures, statistical terms: mean, mean
deviation, median, standard deviation, Numerical Problems.

Calculations used in Analytical Chemistry
| Some Important units of measurements- SI Units, distinction between mass and

weight, mole, milli mole and Numerical Problems.
Solution and their concentrations-Concept of Molarity, molality and normality.

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

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

| Calculations, Numerical Problems.
Keywords/Tags: Accuracy, Precision, SI units, Units of Concentration, Chemical
| stoichiomelry, Significant Figures B
4 waemTE 12
ofegn, fagia siv e guarer & Grfafc: sfeie, fore siv s - fafor
FE FHAITE (R, satel SR AT |

Integration of some {

[
|
|
\
|

— 4

B.Sc. Ist Year—Cherr}'stry (Dr. Kirti & Dr. Sheenu) g 3

T
)



Esth. 1963

Governed by Kasturba Gandhi National Memorial Trust

Kasturbagram Rural Institute

Kasturbagram, Indore (M.P.) - 452020 et
An Autonomous Women's College, Affiliated to Devi Ahilya University, Indore

"@EW (dverd) s @ A () e i () i |

| geq @ z@ FmemR  (vadioet)  ®OF wER s e W g, | ‘
|
| fyad /i, s fafi, i T, sifrit, e, S trdffueTHr

“Chromatography l

' Introduction, Principle and Classification. Mechanism of scparation: adsorption, 1
' partition & ion-exchange.
| paper Chromatography (ascending, descending and circular),
| Thin Layer Chromatography (TLC) and Column Chromatography (CC), Gas
Chromatography (GC) and High Pressure Liquid Chromatography (HPLC), types of
' column and column selection, applications, limitations.
Keywords/Tags: Chromatogram, Ion Exchange, Column Selection, Adsorption,
‘ TLC, GC, HPLC
5 | feaw T aE B "
s AR ¥ qw aw: g padE o b s s,
g
“mm-a A, FE A deE s
LwdrE (UV) saien @egend-
UV dmg 1 wefn s P, @it aamwil o, @ F E
| i SR AT SR, SR, rra A AR e
wafigs dema st wE F UV s ‘
| waw (IR) s Eagend- ‘
!mﬁmm.gﬁmﬁm,wﬁmmégaﬁmaﬁtﬁuﬁ.lkmmmq-;, \
.m&%,ﬁﬁmma@ﬂmmmwmmmﬁwﬁﬁwﬁ% ‘
IR g # e ;
fag/en: FTedTAiF, AR, R, Sagn, gead R o, wEioE w9 w5, :
Eeceikcricaul \
Spectral techniques of analysis R ) i
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. 1
Ultraviolet (UV) absorption spectroscopy- |
Presentation and analysis of UV spectra, Types of electronic transitions, Effect of '
conjugation. Concept of ~chromophore and auxochrome. Bathochromic,
" hypsochromic, Hyperchromic and hypochromic shifts. UV spectra of conjugated
polyenes and enones. w
| Infra-red (IR) absorption spectroscopy- - — S ‘
B.Sc. Ist Year — Chemi?ry (Dr. Kirti & Dr. Sheenu) 4
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e vy - . . - '
Molecular vibrations, Hooke's law, selection rules, intensity and position of IR

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

compounds. ‘
Keywords/ Tags : [Hypsochromic, Hypochromic, Absorption. Spectrum. Woodward |

fisher rules, F unctional group Curves, Handerson equation.
Strength of organic acids and bases: Comparative study with emphasis on factors
affecting pKa values

B v ﬁ,ﬁm —_— ) - - —

6 AT e 3R 9B AMRE B AE T
5 qRETE T WO ¥ Haftd S e
g TAT 3R Te HRAF BT AT Tl
o ST arEE fisE W waftd Hiedt sk Hivtae darR P
Activities: I
|. 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
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 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

" 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

| 3.7K7aurl-1_Lnalytical Chemistry, PragatiPrakashan (2008)

B.Sc. Ist Year — Chemjstry (Dr. Kirti & Dr. Sheenu) 5
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29

e

7 \ A.GTN:Alk; L..Analytical é@nﬁétr;« PragatiPrakashan (2020)
) 5. Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
\ 6. Kaur H, Instrumental Methods of Chemical Analysis, PragatiPrakashan,
‘1 2018
E‘ 7. Sharma B.K,, Chromatography, Krishna Prakashan, 2019.
| 8. Sharma Y.R., Elementary Organic Spectroscopy, S Chand, 2013
o 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, R.K. P., Modern Chemistry, Sahitya Bhavan, Agra
13. Agnihotri, PK, Sahu, D
' 14. P., Pillai, A., Sahu, M., Yugbodh Chemistry, Yugbodh Publications, Raipur

Reference Books:

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

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

3. Christian, Gary D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 200
| 4 Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007)

3. Atkins® Physical Chemistry, 10th Edition, Oxford University Press, 2014

6. Gurtu J.N, Gurtu A., Advanced Physical Chemistry, PragatiPrakashan, Meerut, ISBN

9789386633347, 9386633345; Edition: 1V, 2017

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

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

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

10. Banwell, Molecular Spectroscopy, 2017.

11. Silverstien Robert, Spectrometric Identification of Organic Compounds, Wilﬂ’—J

12. Dyer J.B/ Applications of Absorption Spectroscopy of Organic Compounds, 2009.

A
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MAXIMUM MARKS : 100 (60+40)
TOTAL CREDITS : 02

Unit

e

=

SEMESTER-II
SUBJECT - Chemistry Practical (wmamure wrafivs)
Paper-2 (Major)

COURSE CODE: BSCM201CHP

Analytical Processes and Techniques

TOTAL HOURS : 60
ﬂﬁics

IBasic analytical exercises

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

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

(dilution.

g FedwmerE snaw

. i Wi ol FE F IOl (A aw faere, @, fie, depiE )
A1 S|
q A SR AR g R e/ amfe F o fe a1 o L

bTxantitative Analysis

Titrimetric Analysis

1. Standardization of NaOH with Oxalic acid.

0. Determination of carbonate and hydroxide present in mixture.

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

4. Determination of free alkali present in different soaps/detereents.

AT
A Feedor

1. simufas wwa % ww NaOH @ gmea
o fagw § fde e s eegmEes A1 i
S fgw # auftwd FERE Wi awEEHe & FEio
é.ﬁ&qw/&zﬁﬁmwwwﬁM|

MINIMUM MARKS : (21+14)

No. of
Lectures |

S S S— |

15

\Quantitative Analysis by Colorimetry
1. Verification of Lambert-Beer Law
2 Determlnauon 01 u)ncentrdllon of coloured Lompounds (c.g.. CuSO4, KMnOy4

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu)
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T L 1 .8 I
1. Awd-dm fawm ow wEmE |
aim AfE (38 CuSO« KMnOy ) st s i

4 Ouﬂitaﬁ‘% Analysis 15

1. Systematic identification of organic compound by qualitative analysis.

5 Chromatography: Identification by determination of the Rf values of the given
organic/ inorganic compounds by paper / thin layer chromatography.

T

1A§WﬁWm$ﬁﬁfilﬁﬁm&ﬁmﬁwmm |
2 i /TR T AR g R mg e/ s A w
Rigmt ¥ et Fe \‘

Note StudentsshouldvisitanychemicaIindustryorResearchiﬁs_tituietolearnorobsewe

the process and preparations practically and submit the report of that |

industrial visit also “

wwmmmmmmmmmﬁm 7 ameRe w9 3 AE

L v AR o 5E S AR @ RAE A R Bl A ‘;

Frd) /& @Rt s fve, Jmafis Iwe, JHE S EGERICOUSAI i
PartC-LearningResources

Text Books, Reference Books, Other resources

TextBooks:

Text Books

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

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

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

PragatiPrakashan, 2015.

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

5. Tandon, MiN., Unified RasayanVigyan, Shivlal Agarwal & Company, 2018

5 Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry,

2024,
§ugggﬂvedig_italplatforrg@lmks:httgs:[[ngtel.ac.in[cgurseg[leQQS/10410519L[7
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Syllabus - B.Sc | st Year - Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14 (1))
SEMESTER-I7
SUBJECT - Chemistry TIaHiA
COURSE CODE: BSCMI203CHT

Applied Chemistry

wrA fam
Paper-1 (Minor)
~ MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 60+40 o
| TOTALCRED ms:03 TOTAL HOURS : 45

AIMS
This cours
understanding of Basic ¢

¢ is designed with the aim to provide knowledge
oncepts of subject.

OBJECTIVES -
e Togivean understanding about the Basic concepts of subject.

o 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
o Todevelop broad thinking and awareness about the necessary concepts, system anc

TEACHING METHODOLOGY -
o The Teaching Methodology shall be based on the scientifically proven method

Modern Strategies.
e The Te.?chmg Methodology for the present course would in
demonstration. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -

Student will be able to understand meaning and Significance
ideologies and approaches. Introduction of Bharatiya Knowledge System
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

" Unit Topics

Unit-1 Indigenous Technology in Harappan Period

Introduction, Indus or Harappan Civilization. Later Pottery. Knowledge of
metallurgy after & during the Harappans, weight measurement, medical science,
Jewell making, Dyeing, Pigments, Philosophers Stone, Wootz Steel, Gold, Silver,
Mercury,Tin, Lead, Gun Powder, Glass making, Paints, Perfumes.
Keywords/Tags: Indus and Harappan Civilization, Later Pottery, Woolz Steel,
Glass making, Paints, Perfumes

Activities:

| Gather data on the processes used to purify Zinc both historically and currently.
2. Gather images and records pertaining to the history of two rust-resistant

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu)
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Syllabus - B.Sc | st Year - Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14 (1))
SEMESTER-I7

SUBJECT = Chemistry IHIZ-14RA
COURSE CODE: BSCMI203CHT
Applied Chemistry

e frm
Paper-1 (Minor)
MINIMUM MARKS : (21+14)

TOTALCREDITS:03 - TOTAL HOURS : 45

AIMS
This course 1S designed with the aim to provide knowledge of subject to

understanding of Basic concepts of subject.

the students and develop

OBJECTIVES -
e Togivean understanding about the Basic concepts of subject.

o Toprovide guidance ta students for better understanding of key concepts, thoughts and theories.
e Expansion of knowledge from learning to'applicability as well as understanding Chemistiy.
«  To develop broad thinking and awareness about the necessary concepts, system and ter minologies.

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
delxlulashaﬁ011, Teaching will be Bilingual.

cum Discussion and

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

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

" Unit Topics | No.of |
I T I e | Lectures
Unit-1 Indigenous Technology in Harappan Period 9

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

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

Jewell making, Dyeing, Pigments, Philosophers Stone, Wootz Steel, Gold, Silver,

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

Keywords/Tags: Indus and Harappan Civilization, Later Pottery, Wootz Steel, !

:(;'la.s's making, Paints, Perfumes

|Activities:

1. Gather data on the processes used to purify zinc both historically and currently. | ‘
2. Gather images and records pertaining to the history of two rust-resistant ‘ ‘

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu) g 9
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\{nonumems builtin India. ' ' [
3. Prepare the Project and Modals related to Ancient Indian Chemistry ‘
\ P Educational Tour of Industries and Research Institutes

| S S |
1 Lg‘m T § @R ;
| ‘mmﬁl\g q wE W, wadi fd & ad, wgen A A A sl 3w A g
\mm F1 3@, 9w, fafee fagm, @ foywor, s, trzen, A e, geA Ee, dm, |
i, fom, e, aree, e Fafo, G, g
g/ Ry s rgen w, s fifl % ai, qgd e, &t Fwfor, o, g
| refafe : | | |
| | e o e A we Ao F g v o abee oAty
REEi
o wma # fffa A sm-d ww F sfem @ dEfE o A wfwera vEA #

5. s e T fw @ e e s A

|

! 4. wEmt SR sEaE weEl w1 e
[ Unit2 Chemistry of medicine
‘ Common diseases and their causes, concept of analgesic, antibiotics, anti
depressant, antihypertensive, antipyretics and anticoagulants. Concept of
bronchodilators, vaccines, anta acids and diuretics, drug metabolism- absorption,
distribution, metabolism and excretion (ADME)
‘Keywordsfrags: analgesic, antibiotics, anti depressant, antihypertensive,
antipyretics, anticoagulants
) - — —T—

fafea WA fam

“ W A s S amr, @ P, e, SEari, 3 A A9, ST
i gl A sradwond) sineEded., d9F, wd-ufige 3 gEEde 1 sEaEnd,
iy s - sasi, faon, T s s (ADME)
g/ @ Fan, wEmEie, SyearEiy, F5T A AT, SATTI,
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“Unit-3: “Pollution and its causes

Unit4: Components of food and their role in the i)oﬁ;'

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
cewaste pollution- causes and effect of e-waste pollution, prevention.
Radioactive pollution- causes and effects of radioactive pollution, prevention,
nuclear weapons, nuclear power plants, Chernobyl disaster
Keywords/Tags: Air pollution, Water pollution, Soil pollution, Noise pollution,

ewaste pollution

g Sl IEE F

g Q- FOL S ‘
S WE- T W F W A :
g T E A s \
af wqw- @R F e s i, FEn \
d-gaU YQWI- §-FAU wgw F w0 AR, ‘
et ygEw- Yednadi g F FTOT S, famn, wr afpmt, WA H |

g/ A O A T, G L A g, - |

Carbohydrates- simple sugar- glucose, fructose and their chemical properties.
Complex carbohydrates- 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
Vitamins- classification of vitamins, water soluble and fat soluble, chemical
structure and function of key vitamins- vitamin C, v itamin 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 |

& e B
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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,
suclear weapons, nuclear power plants, Chernobyl disaster
Keywords/Tags: Air pollution, Water pollution, Soil pollution, Noise pollution,
ewaste pollution

g SR I I

T WE- FOL SR

S| K- I F @m| s e

5 - T T ¥ A o

o sew- e s e, Fe

f-FU WGEI- -FA0 QW F AW S sarE, FEm

e yqw- el wgww F A s, A s aforam, T FH

e/ AW Vg, A WL, TE NG, At e, -

Unit-4: Components of food and their role in the body

Carbohydrates- simple sugar- glucose, fructose and their chemical properties.
Complex carbohydrates- 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
Vitamins- 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: ( 'u[boﬁ)-d(ag.ﬂz()(qiﬂ.s, Lipids/ fats, Vitamins, Minerals

v

Kﬁ\w &

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu)

—=i

11




Governed by Kasturba Gandhi National Memorial Trust , a
W

Kasturbagram Rural Institute

Kasturbagram, Indore (M.P.) - 452020
Estb. 1963 An Autonomous Womn s Colloso, Mllll:lod to Devl Ahllya Unlmslly, lndou

e ‘% < dft it & I s@m {
oo W@ - e, e s 3 e el FATIEL - wrf“
He 3R IR T ‘
- R ¥ i d@e ¥ oA sl v, e wrma- e, (e qdi |
T,«wagﬁa?m;lﬁmmaﬁtmwﬁﬂstmﬂmm |
ﬁrﬁs/W- Trefierage, wrERs, A, qmavh'a's s e §0
m:m%rv‘vﬁoﬁl?ﬁﬂmﬁwﬁﬂﬁ‘ﬂl
- Wﬂmwﬂmm(mﬁrmﬁﬂ.wﬁafwﬁ
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" Unit-5 Chemistry of paper and textile 1 T 9
Fiber Chemistry: Classification of natural and synthetic fibers
(cotton, wool, silk, polyester, nylon, acrylic), Chemical structure o
fibers and their relation to properties
Textile Wet Processing, introduction‘ to dyes, identification oyJ
fibres and dyes
Paper making chemistry- Pulping, Kraft process, Sulfite process,

Bleaching, Additives and fillers
Keywords/Tags: natural and synthetic fibers, Wet Processing, dyes, Pulping,

eachmg

ma\taawmﬁm |
v o fE: e sh FEW w(FE, I, vifereezr, A, o)
varﬁamwn'ﬁmwﬁ'crmaﬁfmqvnawul

1 At g, i A ofe, i s on AT e

T fowir war fage- AT AT, FHR oy, etz A, friE, s s |
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T Activities: ‘

1. Extraction of Tulsi, Neem, Amla, Haldi |

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

3. Gather images and records pertaining to the h‘slory of two rust-resistant ’
monhuments built in India.

4_Gather information about tradition

Indian drug knowledge

5_Collection of Medicinal plants and their uses from nearb

Preparation) ‘

6. Chart preparation of Ancient Indian Scientist in Chemistry @nd their

contribution.

7. Field study of BKS in nearby area |
3 Educational Tour of Industries and Research Institutes 1
). Prepare tjle Project and Modals related to Ancient Indian Chemistry

L D lrepdt o emiswy |
wfafaferr : -

|

e, =, i, &, T @ e |
5 T 3R STy SR W SRR B e
\

l

|

1
al Indian cosmetics knowledge and traditional

y area (Herbarium

5 R A a9 SRR FRS! B TGN DA DA

. GRORE AR Wi ST AR s g B e
o T AT 3R S AR P AT AT

L g S R R A St

o e SR g RIHT P AT A

o T v e & Wi Ared 3l vt TR S

I —
PartC-LearningResources
7chtBooks,RefcrcnceBooks,Olhc; 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
2. Traditional System of Herbal Drugs Used for Various Aliments Paperback - 19 November 2024 by Priya V
_ (Author), Ragavi KK (Author), Publisher LAP Lambert Academic Publishing

B.Sc. Ist Year — ChemM(Dr. Kirti & Dr. Sheenu) @ 13
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3. TEXTBOOK OF MEDICINAL CHEMISTRY 4ED VOL 1 (PB 2022) by ALAGARSAMY V. | 1 January 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
8. Chemical and Functional Properties of Food Components, 4th Edition, Edited By Hanna Staroszczyk, Zdzislaw E.
Sikorski, December 19, 2024
9. Textile and Paper Chemistry and Technology, 1 January 1978 by Jett C.
Chemical Society
10. Historic Textile and Paper Materials: Conservation and Characterization (Advances in Chemistry Series)
Hardcover — Import, 1 February 1986 by Howard L. Needles (Editor), Publisher Amer Chemical Society

Arthur (Editor), Publisher American

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu) 14
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SEMESTER-II
SUBJECT - Chemistry Practical (%
Paper-1 (Minor)
COURSE CODE: BSCMI203CHP
Applied Chemistry Practical

e yrafis)

ba Gandhi National Memorial Trust . (d

MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 (60+40) ‘
TOTAL CREDITS: 01 TOTAL HOURS : 15
Tunit | N o fﬁpics -
|
e
1 | Preparations ol

1. Preparation of talcum Powder
2. Preparation of shampoo

| 3. Preparation of enamels B I L
A

1. ¥eFW WSEl qR FHE
‘; . g AR F
3. ©WE @R &
mtions

1. Estimation of lodine from salt

2. Estimation of sweeteners

e '

1. % ° HERA Al AR

frore @M AT WETl F SATRCH

S S —
3 | Synthesis of Drug
1. Paracetamol
p.Sulphanilamide b
[ gar =1 |50
1. ot
2. gemitemEE L
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

liquids.

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu)
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B _\[ érly two liquids fro_m,CC l4, CHCl3, benzene, xylgn_e,itql}lcge, ethyl
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l\‘;«miﬁﬂ' weFEe Wi Am Fen s vw-, fi- ol B e s
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|
b, e, A, e weRed B A B A @) |
5 ‘ Solvent Extraction i 3

1 Separation and estimation of Mg(ll) and Fe(ll)
Ion Exchange Method
1. Separation and estimation of Mg(ll) and Zn(ll) - .

faemaw frerdor \

1. Mg(ll) 3w Fe(ll) 1 guwror s smre
s fafv fafy

|

1. Mg(ll) s Zn(ll) F1_guw #IT e ‘
Note Students should visit any chemical industry or Research Institute to Iéaﬁ? ]
bserve the process and preparations practically and submit the report of that \

industrial visit also |

mmmmmmmmmmmmvnwmmﬁmmﬂ
e A1 oI ARy aur S99 Siefe ER A R o wga e @ik
(@rag) /& st f’iw fawomo, smafd SR, W R, REENICNIICIC

A C— R

PartC-LearningResoUrcesf
Text Books

1
1
Timir Tripathi Chromatography and Centrifugation Methods Daya Publishing House L
Prof. Sarin A. Chavhan, Prof. Sushilkumar A. Shinde A Guide to Chromatography Techniques Notion Press

Vinay Prabha Sharma Practical Organic Chemistry Pragati Prakashan |

[FYJ [ gy

p Y

< Dr. M.M.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_‘
Chemistry Practical I, Krishna Prakashan Media

7. Reinhart Keese, Martin P. Brindle, Trevor P. Toube Practical Organic Synthesis: A Student's Guide John Wiley &
Sons. Inc.,

. Sudha Goyal B.Sc. Chemistry Practical 111 Krishna Prakashan Media

o Furniss. B.S., Hannaford, A.J.. Smith, P.W. G., Tatchell. AR.. “Vogel's Text Book of Practical Organi¢!
(Chemistry™, Pearson Education, 2005, 5th Edn.

10. Gurthu, J.N.. Kapoor, R., *Advanced Experimental Chemistry™, S. Chand and Co,/1987.

11. Sundaram. S.. Krishnan, P., Raghavan, P.S_, “Practical Chemistry (Part 11)™, S. Viswanathan Co. Pvt..1996.

12. Mohd A A. Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry, Scientifid

B.Sc. Ist Year — Chemistry (Dr. Kirti & Dr. Sheenu) g 16
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\n(cm:‘iﬁ(\;ﬂ publishing house. Tamilnadu, 2024, o
Reference Books _
Hannaford. A.J.. Smith, P.W. G., Tatchell, AR, “Voge

13. Furniss. B.S.
* Pearson Education. 2005. 5th Edn.

I's Text Book of Practical Organic

(hemistry’

Suggestive digital platforms W ¢b links
14. https:/\ luh_amriuwdu"‘?sub=2&hrch=\‘)()&sun=333&cm=]
nt1-Spec.pdl

olumbia.edu/ite/barnard/biology T\iohcllm-l/cdil't‘\pcrimcnwI'.\pcri me

15. hpy//Www.¢
Fd\ edu/~ralfiv/u loads/1/0/2/6/ 1026094 1/pulse oximetry laboratory Cuide
Y L e e

16, htpy/web.

pdt_
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Syllabus - B.Sc | st Year - Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14(1))
SEMESTERII

SUBJECT - Chemistry @rg-id
COURSE CODE: BSCM202CHT
Basic Physical, Organic and Nuclear Chemistry

Paper-3 (Major)

MINIMUM MARKS : (21+14)

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

TOTAL CREDITS : 04

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

ct to the students and

OBJECTIVES -
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.
o 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 -
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 lLecture 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 leam 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 equilibrium

3. Explain Organic compounds containing nitrogen like TNT, picric acid etc.

4. Explain Carbohydrates classification, nomenclature, structure and properties

5. Explain Basics of nuclear chemistry.

“Unit Contents a T T |
e 1, .6 A K S i
1 {éﬁﬁzﬁté&mmimﬁaﬁﬂmm@tm 12
e o, dufE, anes, dm, dwi s 37, qard o AR, WA, @A,
gz, TR, dfed argE, o @ wEm
| anfa-av # wrA- g A, L 3 A A1 afal l
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1\ gt/ e, =, A, e, A, HEE. A A, e o \‘
et 4 A ‘
L. @ # Rt A s ¥ e @ b f s sfwera vEE E
. e, fm, e = @ -
ad sl woe fagm @ g s sl e AT H
‘Lﬁwm%mf:aﬁ%mmt\hm 1
" | Bharatiya iva Traditional Knowledge of Chcmlstrv in Prevedic and Vedic period | 12
ngveda Nyaya, Vaisesika, Sankhya, Yoga, Mimansa, and Vedanta, clus»iﬁcauonl |
| of Matter, Rasaratnakara, Rasarnava, Srasendrachudamani, Rasratnasamuchaya, |
| Vedic Metallurgy, Poison to Panacea
‘ Chemistry in Rasarnava-Apparatus- Dola Yantram, Garbha Yantram, Hamsapaka
' yantram. Purification of Mercury and Gold.
‘Key\\ordsl'l‘ags. Rigveda, Nyaya, Vaisesika, '
1 Yantram, Maran of gold .

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

monumems built in India
2. Extraction of Tulsi, Neem, Amla, Haldi
3. Prepare the Project and Modals related to Ancient Indian Chemistry
4. Field study of BKS in nearb\ area
2 | SR —— T TR T Tt S wnrm qfrger, wonferdt |
w;mmaﬁtﬁmﬁwmwmxn s qu oM, Joritn ot
\m st S H1 o srEdREm
‘mﬂﬁﬁ # WU fEu- FuE, WAl qendd, nfvrﬁm sy, veedt, won e, fer
R 3 R @ W e i, @ dme B, s s T 1 TET, S
mmmvﬁum%ﬁumﬁﬁm%mmmmmmwm W, q. dU
s dH #1 e
‘mmm o s, Pt wied, v @ g e S IWE S
| W de- anmmmmmwﬁﬂﬁﬁmm
o e, A TEsEEES e, FeR et
fEg/on: S sronfer, wedt, o s B AT form, et fam, ST,
~ Thermodynamics- terms used in 'the'rmédynumics 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

By

Sankhya, Yoga, Mimansa, Dola

|
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pmsurc Joule Thomson law, calull.mon of Joule Thomson mdhucnl inversion
temperature, calculation of w, q, dU and dH for isothermal and adiabatic (\p.mslon
of ideal gases in reversible systems.
w Thermochemistry- standard state, Enthalpy of formation, Hess's rule of Lnu;,y
\ 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, enlhulpy, heat capacity, Hess's rule,
| plmse mlc The; mochemlsl)y Phase eqmlzbrmm
3| T I g whE A
: o fafira, o afk - AR, ot e i, A, Ao, i s
‘W— meﬁmﬁaﬁwzﬁraﬁm i A1 g, fein 1w
fafiat, wamafe sfuferd, g st e, Wil wid A g w afwnfe
oA, FEA W s, ww da afufrn, il il s, s,
fodras st qdftes vt T
ih‘*“5/%'T W@WW A, fufir v, o, WA Wi

Methods of preparation propemes 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, carby! anine reaction,
mustard oil reaction, electrophilic aromatic' substitution, comparison of primary,
secondary and tertiary amines.
Keywords/Tags: Nitroalkanes, aryl nitro cmu}muml.\, nitrobenzene, TNT, picric
acid, Amines, Aromatic Amines

4 FEleRgE—- A BT e, rﬁwrﬁ%m;g— it ufuEsTE, W F o i
EA, ST, A S el gpRfeisgEnd, - GeEE, e, e
| frnafiera, et~ ufrer siR e, GwEN S i s A dwEL edEge-
‘maﬁﬁmaqrﬁm@ wd sl deger
FaE/en:  ARRETZE, W, SRANEE, Ui,

|

4 | Carbohydrates- classification and nomenclature,
!monosaccharides- introduction, epimerization, conversion of
‘glucose into Mannose, interconversions, Threo and erythro

‘diastereoisomers glucose- properties, identification, structure,

‘ophcal actmty fructose- mtroduchon and structure structure ofJ

12
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| ribose and deox;v ibose, disaccharides- maltose and lactose, | |

polysaccharides- starch and cellulose |
KeyWO'dS/TagS' monosaccharides, glucose, disaccharides, |

polysacchar/des - o ' *

5 | b W R
\:nﬁaﬁ%tfﬂ F- A, ARTEE A WA s s Frew, @ mnnfw‘
\33{ uATE g‘
qrﬁl@?ﬁ‘dw Nl’m:ﬂtwmﬁmﬁﬁ'?xqrﬁ‘lﬂﬂmﬁ? \

el wa: wiFfaF 3t Fhm Wahafifar, edvti feren oo, il frama fem, \
| et & 20 «

\m afvfrand:  afief e s e, fraes
W guentd . fermmenfer #1 gare, et 3 s
g/ ;AT 2T, e, i, b, it e, fages s dam
|1
‘\ Nuclear Chemistry:

| Fundamental particles of the nucleus- nucleons, Concept of nuclides and its
| representation, Isotopes, isobars, and isotones

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

Radioactive decay: Natural and artificial rad|0acu\|l\ Radioactive disintegration
series. Radioactive displacement law, Radloacuvil\ decay rates.
\ Nuclear reactions: Nuclear fission and fusion, Spallation
| Radioisotopes: Production of radioisotopes, Apphcauun\ of radioisotopes
| Keywords/Tags: mucleons, nuclides, Isotopes, isobars, isotones, Radioactive decay,
fission and fusion

SRR
1@3@%%3&‘1@'@@%@
2. WA 3R Sy wRar e AfbAE @1 iera
|3 RA H 9 SRR FIRST B SER] U ST
4 YRURE W died sl iR WA S BT |
5. st i &1 WU o FAREH TR BT
6. wdr AenfE 3R ST ANTEH B A aE
7. IR WO e &A1 U
8. IEMT 3R 9 FRAHl Bl ALY W]
9. WWW%WW@WQ&&EWW
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| Activities: N

| 1. Extraction of Tulsi, Neem, Amla, Haldi

| 2 Galhcr data on the processes used to purify zine both historically and currently.

| 3. Gather images and records pertaining 1o the history of two rust-resistant

‘ monumems built in India.
4 Gather information about traditional Indian cosmetics knowledge and tmdmonal

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 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
(OCoLC)594302452.

2. Acharya Prafulla Chandra Ray - A Collection of Writings, Volume A : 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 i
Studies in Civilizations, 2004, ISBN 818758601}(.

5. THE HISTORY OF CHEMISTRY VSI 21 Jahuary 2016, by William H. Brock
(Author), ISBN-10 0198716486, Publisher Oxfo‘rd 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 Ear!iést 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, ‘1
9. Physical Chemistry 1 March 2015, by R.L. Madan (Author), |SBN-10\
978125906154& Pubhsher McGraw H|I| Educatlon - 7L
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P()' Atkins' Physical Chemistry - 5 December 2022, by J-a~mgs"}zeeler (I\utrhor;[

julio de Paula (Author), Peter Atkins (Author), ISBN-10 0198847815, Publisher |

| Oxford University Press V
11. Physical Chemistry Gaurav Madan, S. Chand Publishing, 2007, ISBN‘
8121918812.

| Suggested equivalent online courses:

‘\ 1. Physical Chemistry-1 By Prof. Md. Shahid Nayeem Aligarh Muslim
| University https://onlinecourses.swayam2.ac.in/im25_cy01/preview

| 2. Basic Organic Chemistry By Dr. B. S. Balaji Jawaharlal Nehru University
‘ https://onlinecourses.swayam2.ac.in/cec23‘cy03/preview

| 3. Nuclear and Radiochemistry By Prof. Fi?.KMohapatra, Prof. B.S.Tomar
Homi Bhabha National Institute
_ https://onli‘nﬂ[ses.nptel_ac‘in/noc23‘_921/previevyv

&
& ¥

>~
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SEMESTER-II
SUBJECT - Chemistry Practical (Fara-ure wraifis)
Paper-3 (Major)

COURSE CODE: BSCM202CHP

Basic inorganic & Physical Chemistry Practical

MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS : (21+14)
TOTAL CREDITS : 02 TOTAL HOURS : 60
Unit | Topics o " No. of
" 7 - L - 4 ~ |Lectures
1 Viscosity T

LB To determine the percentage composition of a given mixture (non interacting sy stems)
by viscosity method. !

2. To determine the viscosity of amyl alcohol in water at different concentration and
.alculate the excess viscosity of these solutions.

Surface Tension

1. Determination of surface tension of liquid or dilute solution by stalagmometer

2. Study of variation of surface tension of detergent solution w ith concentration

1. wmar fafu g feft feu mo fugor  (siafdenefia q1) 1 ufaw T fautfra  #1am

ffiem mizasi W d § ufie e d e Brgifa we st @ freman A sifafes

| Lﬂn-w H AT FAN
i

rjn LR
11. Sduinfizn w0 za A A R & g A frvfeur |

. migar % um ferde faeA % gu ana # uhadd @ s |
2 Distribution Law T
}1. To study the distribution of iodine between water and CCI4.
2. To study the distribution of benzoic acid between benzene and water.
IPhase Equilibrium
I1. To construct the phase diagram of two component (e.g. diphenylamine -benzophenone)
system by cooling curve method.
)Thermochemistry

1. To determine the enthalpy of solution of solid calcium chloride and calculate the lattice
eenergy of calcium chloride from its enthalpy data using using Born - Haber Cycle.

B.Sc. Ist Year — Chemist'yor. Kirti & Dr. Sheenu) f 24
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1. thoew a% By A foes | (W, s - s e g s s = |
SIS IDEE

1.m%ﬁmm%ﬁwﬁr%ﬁmmmwmmwmww e IqE

Volumetric Analysis

1. Determination of acetic acid in commercial \'incgur using NaOH by Analytical
Balance

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

3. Estimation ofcalcmm content in chalk as calcium oxalate by permanganometry.

4. Esnmatlon of hardness of water by EDTA. f

- |

fosymomena wqert g NaOH & gwam =k aifuf s faor o ufgfow s @
et

2. fedwmes e HClan swim afgsnclia dlell # s anwit 31 fafaor

w

. RS g dfewmm simmcz & wv d e 0 aform g #osEc

4., EDTA g sl #ft @awa &1 aAehe|

Colorimetry

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

b) water analysis-Colorimetric analysis used to test for many compounds like Ammonia,
Chloride, Phosphorus, sulphate, Ph et in water sample

el stagl ¥ M g H arem s Aowwn w B

12

ol
(%) We-ague Ry - fuome - e oweEd seeo- AL L g, B oaee eed
T3

(m) s R - IF F AR A S, Ao, S, gk, fa w8 w
pfic % e % fere sqw avifufd fedwn
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SEMESTER-I
SUBJECT — Chemistry Practical (FraiuRd yrfve)
Paper-1 (Minor)

COURSE CODE: BSCMI102CHP
Basic Organic Chemistry Practical

MINIMUM MARKS : (21+14)

MAXIMUM MARKS : 100 (60+40) {1OURS
TOTAL HOURS : 15

TOTAL CREDITS : 01
unit | ~ Topics No. of
‘ l | Lectures
p—— 8 - B — t ——
1 | Calibration of Thermometer ‘ 3

1. 80-82° (Naphthalene) ‘
2. 113.5-114° (Acetanilide) ‘
3. 132.5-133° (Urea)

mem w1 S i
80—82° (Herei) | ,

1135 — 114° (TRyeTegs)
1325 — 133° (gRam) - |

2 [Crystallization ‘ 3
Concept of induction of crystallization, Phthalic acid from hot water (using
fluted filter

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

(Ezssicau
e 1 smron, w wh & A see (wRe frex @ \
i ) |
1. ww s g ) s 9 @ e )
3 Decolorisation and crystallization using charcoal R
ffiltration.

[
{(‘ryslallization and decolorisation of impure naphthalene (100g of
naphthalene mixes with 0.3 g of Congo Red using 1g decolorizing carbon)

ffrom ethanol.

B.Sc | st Year - Chemistry (Dr. Kirti & Dr. Sheenu)
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4 | Stereochemical Study of Organic Compounds via Modcls
R and S configuration of optical isomers
E. Z configuration of geometrical isomers
Conformational analysis of cyclohexanes and substituted cyclohexanes

dieal & W ¥ FERe e @ Gfw teefs s
« g ®mWEEal &1 R sk S
oA wEEE @ L, Z fem

e S s R @ e s

5 Synthesis of Organic Compounds 3
a) Acetylation of salicylic acid, aniline, glucose and hydroquinone.
Benzoylation of aniline and phenol

T A w1 Fder \
\
q) afcfafers s, offer, o s wgifEEA @ ofafecimon visfos s fea @ “

observe the process and preparations practically and submit the report of that ‘
industrial visit also

BTl B ) f e I B ARl @) ufhar sk ‘w
F1 AEee ©Y Q@ ARG a1 <@ ey dUr 39 siiEnfe SR
1 Ruré o s a1 AR |
(@ag) /& srrdfam s faveuv, smafie Sore, e
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Keywords/Tags: Stereochemical Study of Organic Compounds via Models, Calibration of
[Thermometer,

Crystallization, Mixed melting point

* PartC-LearningResources

Ll‘cxt Books, Reference Books, Other resources

TextBooks:

| Suggested Readings:

Text Books

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

D. Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish
[Dwivedi (Author) B.Sc. Chemistry Practical I, Krishna Prakashan Media

3. Reinhart Keése, Martin P. Briindle, Trevor P. Toube Practical Organic Synthesis: A
Student's Guide John Wiley & Sons, Inc.,

4. Sudha Goyal B.Sc. Chemistry Practical I11 Krishna Prakashan Media

5. Furniss, B.S;, Hannaford, A.J., Smith, : ‘W. G., Tatchell, A.R., “Vogel's Text Book of
PPractical Organic Chemistry”, Pearson Education, 2005, 5th Edn.

6. Gurthu, J.N., Kapoor, R., “Advanced Experimental Chemistry™, S. Chand and Co., 1987.

7. Sundaram, S., Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part 1), S.

Viswanathan Co. Pvt.,1996.

8. Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory I'echniques in Chemistry,
Scientific International Publishing house, Tamilnadu, 2024

Reference Books

1. Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel's Text Book of
PPractical Organic Chemistry”, Pearson Education, 2005, 5th Edn.
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SEMESTER-I
SUBJECT - Chemistry Practical (RHIZ=12iR= wiafya)
Paper-1 (Major)
COURSE CODE: BSCM101CHP
Qualitative & Quantitative Chemical analysis
MAXIMUM MARKS : 100 (60440) MINIMUM MARKS : (21+14)
TOTAL CREDITS : 02 TOTAL HOURS : 60

UF’ . ~ Topics |
|

- - }

e
1 Qualitative Inorganic Analysis
\
Identification of simple inorganic mixture (5 radicals) with two/three acidic |
and two/three basic radicals (including typical combinations). w
|
\
Special emphasis on learnmg theoretical concepts of strong, moderate and |
weak electrolytes, ionic product, common ion effect. Solubility and solulnlll\ \
product.

UTHD APTE(AD [ATAToT
A/ el iR /AT anRa gere (AR wasHT Afed) @ |
el ABTED A1 (5 Holh) B ygdl | |

rﬁm AEE f difow sEaRonet A W s qe et 3t |

2 lQualitativeorganicanalysis
|
! 1. Detection of hetero-elements (N,S,CLBr,l) inorganic compounds \\
by the Zinc Dust \
2. Functional group tests for alcohol, aldehyde, carboxylic acid,
carbohydrate, phenols, nitro, amine and amide.

o
f Fdfe dftret § fwa—act (N,S, Cl, Br, 1) &7 4a1 =1

Wqﬁ@g@@wﬁﬁvﬁ?ﬁ FraeEse, A,
Zlnga a%mmﬁﬁ@w% ﬁl
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571Yjﬁhhtitati\"cxs'\;\isﬂ;éis (;fv:;ci(\,':iiki\ii and buffer solutions lonic quuilihriu 9

|

| ~ Ty . ~ . . .

| 1. Mecasurement of pH of different solutions of acids and alkalics using

| pH- meter (may use acrated drinks, fruit juices, shampoos and soaps)
Note- use dilute solutions of soaps and shampoo stop revent damage to

\ the glass electrode.
| 5. 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
puffer capacity:
() Sodiumacetate-acetic acid
(i) Ammoniumchloride-ammoniumhydroxidc

e, e AR T R @ A R

arafy@ |gaT

| e e T ad ot R AR @ R e @ 8 9
m@rﬁa&a,mﬁa‘)w,ﬁgaﬁ“\'ﬂ@ﬂmmﬂ Ry 1 el ) |
W—mﬁ@gaﬁaﬁﬁ%ﬁﬁa%mwsﬁvm%agmiw¥
&1 ST W |
o e i o e i e b A G
:3_ﬁmmﬁm=haﬁmwmmﬂaﬁ?aqﬂmzmﬁaﬁwl
(1) afean Tde-TRifes TRis
1(2)WWW3@W@€

. R e s o ‘
Note 'StudentsshouldvisitanychemicalindustryorReSearch|nstitutetoléarnor65;éfv;! T

the process and preparations practically and submit the report of that industrial

\
|

visit also \

maﬁmﬁﬂﬁmﬁ?ﬁmwﬂWawu%msﬁvﬁqfvﬁ |
o e % S T AR e 5 e AR
£ R A wega B AR |
i)/ D P RS, ST SR, W |

i i < b S _ e o=
Keywords/Tags:lnorganicMixtureAnalysis,IonicProduct,Commonion,SolubiIityProduct,QuaIitative Organic

Analysis, lonic Equilibria, pH Buffer Solutions
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PartC-LearningResources
Text Books, Reference Books, Other resources

TextBooks:

1 .GoswamiA.K..Mehla.A..KhanamRehana.O.R.S..U(}('l’mctical(‘hcmistr) VOL.I,Pragati
prakashan, 2015.
Goyal.S.,B.Sc.C hemistryPractical,KrishnaPublication.2017.
Vogel. Al ATextbookofQuantitative InorganicAnaly sis,ELBS.
Svehla,G.,Vogel'sQualitativelnorganicAnaly sis.PearsonEducation, 2012,
Mendham.J..Vogel’sQuantitativeChemical Analysis.Pearson, 2009.
Vogel.A.l..Tatchcll,A.R.,Fumis,B.S.,Hannaford./\J.&Smilh.l’.W.(}..’l'c.\lbookof
Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.
7. Mann,F.G..&Saunders,B.C., PracticalOrganicChemistry.PearsonEducation(2009).

-L-'JJ!J

[~ ]

8. Khosla.B.D.,Garg,V.C..&Gulati.A.,SeniorPracticulI’h)5icalC hemistry,R.Chand& Co.:
New Delhi (2011).

9. MohdAA.RameshKP,AnuradhaS,BassaS,Advanccdl‘aboraloryTechniqucgin
Chemistry, 2024, Scientific International Publishing house, Tamilnadu

References:

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

11. Fumiss.B.S.,Hannaford,A.J.,Smith,P.W.G..’I‘atche|l./\.R..PracticalOrganic
Chemistry, 5th Ed., Pearson (2012)

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

13. Prof.RobertH.HillJr.,DavidC Finster,LaboratorySafcty forChemistryStudents,2nd
Edition Wiley ISBN: 978-1-119-02766-9 May 2016

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

15. MohdAA.RameshKP,AnuradhaS,BassaS,Ad\'anccdl.uhorumr)'l‘cclmiqucsin

Chemistry, 2024, Scientific International Publishing house. Tamilnadu ‘

Suggestivedigitalplatformsweblinks:httgs:[[nptel.ac.in[courses[1Q4/105/_}%1951Q[
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Syllabus — B.Sc | st Year — Academic Session 2026-27
(Under NEP 2020 & As per Ordinance 14 (1))
SEMESTER-I

SUBJECT = Chemistry w7753
COURSE CODE: BSCMI102CHT
Fundamentals of Organic Chemistry

FHfE WA s & ga g
Paper-1 (Minor)

MAXIMUM MARKS : 100 (60+40) - MINIMUM MARKS : (21+14)
TOTALCREDITS:03 - ~ TOTALHOURS:45 )
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 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 To develop broad thinking and awareness about the necessary 1 epts, svstem and terminologies
TEACHING METHODOLOGY -
e The Teaching Methodology shall be based on the saentifically 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. Explain Bharatiya Traditional Knowledge of Chemistry in Post vedic period
3. They will be able to explain basic concept of organic chemistry.
Ut ~ Topics - No.of |
B L — Lectures
Unit-1 Bharatiya Traditional Knowledge of Chemistry in Post ‘ 9

vedic period
Samkhya, Bhratsamhita, Nyaya and V aisesikha 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
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0 T — o~
Vaisesikha of Varahmihira, Sushrutsahinta,  Buddhists — and Jains.|
Activities:
1. GatherinformationabouttraditionalIndiancosmetics
knowledge and traditional Indian drug knowledge \
2. PreparetheProjectandModalsrelatedtoAncientIndian
Chemistry |
3. Field study of BKS in near by area 1
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Unit-2

| Structure and bonding-
Hybridization, shapes of methane, ethane. cthylene. and acetylene.
Vanderwall interaction, electronic displacement- mesomeric  effect,
resonance, hyperconjugation, aromaticity. inductive cffect. 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.
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 of |
reagents-electrophiles and nucleophiles, typesol  reactions and their |
mechanism-addition elimination and substitution, types, shapes and |
c clative stabilities of reactive intermediates- carbocation, carbanion. free
\:udicals, carbenes, nitrenes.

| Keyword/tags: homolytic and heterolytic bond fission, electrophiles and

L nucleophiles
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Unit-4: | Stereochemistry of organic compounds- 9
Concept of isomerism, types of isomerism, structural isomerism. stereo
isomerism, optical isomerism, elements of symmetry,molecular chirality,

\enamiomers. 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

R Y SR, AT B FER, RIS ],
mwmmmﬁﬁuwmaﬁ@mﬁﬂaaﬁv |
CARISR 7 fdier, Fgepa iR sael, Saifhedia e
E&Z mawvr, vt Faadad], ] Waiqvl, ERi Gevl, welrgT |
a1, e R, €9F, R iR AgaERaR A wreu

R g (B19<) /& wHggaan, ORA wHagdd, yorea
| gEggaadr, wERf @ @ ‘

Unit-5 | Alkanes- - —|

Open chain and close chain compounds, functional groups,
| homologous ~ series, = classification ~of aliphatic ~compounds, | ‘
nomenclature of aliphatic compounds, [UPAC 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. 1
Alkenes- nomenclature, methods of preparation: dehydration of alcohols, |
dehydrohalogenation of alkyl halides. Saytzefl' rule. Hofmann rule,:
properties of alkene:addition of halogen (electrophilic, free radical,!
Markovnikov rule), ozonization, polymerization
Alkynes- nomenclature, methods of preparation, structure, chemical
‘reactions: electrophilic addition, nucleophilic addition, ozonisation, |

\
|
|
\
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[ oxidation. acidic nature, FbTymcriz;\tion and isomerisation.

wtags: functional groups, homologous series, IUPAC nomenclature
gl spaen ol ga saan A, fharars wie, wordia s,
ferbfed el &1 afide, uferfod Al a1 A, Yedb~
@1 IUPAC Srwaer, T  sgRiTfon, wieiyr & fafai géo
e, Aed e, R v, A ot T
e AR, 4R S T Rigic, o B e Rere,
=T fRT el B AR | \
Te - AR, T @ RS Teteta @1 fstdow, Tefdd | |
deTesl B SeTgeeHaTe, Yo fram, gl Fa, weh a%‘
T ¥R @ AN (geraRifhed, e i, MetafaE ) |
SR, QT ARTSOE Yebig= e, a1 fafer, i,

KT SRS geeReee d, e

lgmwm SifeRiIpRYT, AT FPR, ureiRIgTe Y

SIEGIENEENET

AR faeg (@) /2 frarer wg, Fw A, IUPAC AraRw

ctivities:

1. Extraction of Tulsi, Neem, Amla, Haldi

; 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 ncarby area (Herbarium

'Perarallon)

6. Chart preparation of Ancient Indian Scientist in Chemistry and their

»Lonlrlbuuon

7. Field study of BKS in nearby area

1. Educational Tour of Industries and Research Institutes
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r - J*LP are the Project and Modals related to Ancient Indian Chemistry

repare the Project and Modals |
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PartC-LearningResou r?g 7

TextBooks,ReferenceBooks,Other rrcspg_n'cés

SuggestedReadings:

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
2. Chemistry andChemicalTechniques inlndia,Author: B.V.Subbarayappa,Publisher: Centre ForStudiesin
Civilizations, Edition:2004, ISBN:818758601X
3. Chemistry and Chemical Techniques in India: Vol 4 Part | (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. DineshAtomicSIruclure,Bonding,Genera]OrganicChemislry&/\liphalicl'I)'drocarbonsler.Sc.-l (CHEM
101TH) 1 January 2020 by P.N.Kapil (Author), Publisher S. Dinesh & Co.
5. Structure and Bonding, Steven Farmer & Dietmar Kennepohl University of lllinois Springfield, Libre
textchemistry,
6. Basics of Organic Chemistry A Textbook for Undergraduate Students, Author: Anshul Bansal, ISBN: 978-
981-5223-23-1 (Print) ISBN: 078-981-5223-22-4 (Online) Year of Publication: 2024

ﬂ 7. March'sAdvancedOrganicChemistry:Reactions.Mech:misms.nmlSlruclurc.SthEdilion.MichaelB. Smith, ISBN:
978-1-119-37180-9. March 2020, Wiley
8. Modern Methods of Organic Synthesis (4th Edition) 4th Edition, by W. Carruthers (Author), lain Coldham
(Author), ISBN-10 0521778301, Publisher Cambridge University Press
9, REACTIONMECHANISMINORGANICCHEMlSTRYPaperback-28$unc20]6,bySubralaSenGupta
(Author), SBN-10 019945681X, Publisher Oxford University Press ‘
10. StereochemistryofOrganicCompoundsHardcover~6Scpt‘embcrl994,by[3rnestL<Eliel(/\uthor), Samuel H.
Wilen (Author), ISBN-10 0471016705, Publisher Wiley-Interscience, Edition 1™
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