D

/ @ Kasturbagram Rural Institute ¥
= Kasturbagram, Indore (M.P.) - 452020 i

=~ Governed by Kasturba Gandhi National Memorial Trust

An Autonomous women's College, Affiliated to Devi Ahilya University, Indore

Estb. 1963 A S
— Syllabus — B. Sc. Il Year — Academic Session 2026-27
(Under NEP 2020 & As per Ordinance — 14-1)
ﬁw - ” . \ - / .
Coure Course~Tt ¢ 8 S0/ NI £0o-
TR BT AW dRSIRAl A srgffwm
Code - C-4

INTERNAL-30/EXTRNAL-70

JIMUM MARKS : 70+30
MAXIMUMN TOTAL HOURS : 60

TOTAL CREDITS : 06

qrquawmaﬁwamu‘f:—
1. woRE WA T B BRI e @ smgfie Rigrdl @ e g@lad a9

TED |

, PRl €Y @ Sigat @1 e e, STg @ 3d Qe @ SR
g B D | :

3. A= 99 ol 3 SPIRE, YRR T UG Bl B [ A |

4. Forfral W @ R Rl gd@ afferer § IS AE G IS UBR, WA
Tq PR BT I T BN

5 ahfed @ MR W HUERRAr & R g @ g SABBAT S Td SAlBA
BT S W HRAT B ' ;

6. ugmmﬁamﬁmmaﬁﬁﬁwaﬁﬁqﬁﬁumemﬁw@m HEdq
F1 ST UG BRI T GREVT B U WHRTEG giedIvr dar vy

IS UeEed A fAwgay, e

1 1. ®Eer vg yrea ARdE gy s &1 aRuy —
35 W R waar § vy s @ Hafa urRuRe sim
36 gt @ &F ¥ ARAG SIS &1 ATEF— JaEelra er1, aavyn g
37 YRd arewa ¥ aftfa qwmEaar (T, @i, avre anfR) @ dsifie 3R ;
B e &1 gedI|
38 Pl B Ifa, AT A&V qAT TR a6 Hiser & affervr (UraR
Td I D WY HWERO B ATAR)
39 WIS T4 AHTADIEE BT T WX Ffieor
310 TSHIFAT BT UTedl e+
3.11¢fRpaiTaE &1 gHdl AT f
TRfafy — Freer, Rbisel, ATAr Hrsel, Yo grian, viwsiam *

2 2. TgTyT aor wefadar — :
3.12 QUTAT BT TTORKR G TxoT : ’
3.13 UgmTgeid qur fIeia &1 9Igd el Gl AUy ;
3.14 UgmIgSiA a1 e o e t
3.15 Hoferdl @ WM &l 3R TURAR dd diffasor \
3.16 @IfAAST BT yred) Hegd= I
3.17 wofodl § Wera®d vad+ T |
3.18 ABferdl A widlcs e &1 fAHrd

vﬁﬂﬁﬁ{ — 1. Y qefa) v a1 g fOmT &1 Wi R yRuRe Ty urers
THAIBT BT JA HAT| 2. YA ARAG AWl H woferdl &1 wgw |

--contdQ/@f/A |
(e




12

3 [ 3 v IR wdgy - 12
34 IYTR D THG A&V 3R TR b didl
32 Wb BT YUl AT
33 AR ¥ YSMHiRE
3.4 TONYQ & WY T AR TR s e
35 e
36 fadd aik R-faver wd
37 fa¥a dfef &1 Ry S sk sfes @) fear

| feRfy - 1. e e wwfa A SRt wélgul @1 e |

4 | 4 wh- - 12
41 RA B TSN — S welw areh & wferar uRay
4.2 Y & AT qEor AR TORER a qiffaRor
43 o fHfaar &1 gredt sreags
44 IR ¥ ST B 3rgHeE
45 IRl § vl @ yoR ok Rem

it — 1. e e yonfe ek S wee @ Wil @dER @1 e
| IQIET A AR FYA | 2. G e e o ol @ |
5 5. XA — ‘ T

|

R S e Sy ¥ R @ e |

5.1 TRURAT & AR devr iR TURR @ alfavor |

5.2 foro &1 yred) areargH

5.3 TRAT § Ml Swit @ <o F s

5.4 WuTRAY ¥ < A=

wmm@aﬁmwmm)mmmm
|

1.

2.

3.

11
12

13

qJy: —
Rig Vega, Chandogya Upanishad, Sushrusta Simhita, Charaka Samhita, Manassutra,
Matasya Puran, Vishnu Parana.
Concise History of Science in Ancient and Medieval India (Zoology Chapter) Ed.
Subbarayappa, INSA, N.D. :
Wilson, H.H. (Trans.) The Vishriu Puran, delite Banarida, Various Edition Gita Press
Gorakhpur. .
Sharma R. Dashavatra and Evolutionary Symbolism in Indian Tradition Journal of Indian
Philosophy and Religion.
Dhami, P.S. & Dhami, J.K. Chordate Zoology, R. Chand & Co. New Delhi.
Parker, T.J. & Haswell, W.A. Textbook of Zoology Vertebrates (7" Edition Vol.11)
Macmillan, London.
Jordan, E.L., & VermaP.S. Chordiate Zoology (Revised & Enlarged Edition) S. Chand
& Co. New Delhi. |
Jordan, E.L., Chordate Zoology S. Cnahd & Co. New Delhi.
Kotpal, R.L. Modern Texbook of Zoology Vertebrates. Rastogi Publicatins, Meeturh.

. Sinha A.K. Adhikari S., Ganguly B.B., Biology of Animals Vol11 New central Book

agency Calcutta.

. Deoras, P.J., Snakes of India, National book trust of India.
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— B.Sc. IInd Year (IlIrd Semester) — Academic Session 2026-27
Syg?al:;;ﬁq — Qe fgdg af (g wawex) — 99 1 202627
\ (Under NEP 2020 & As per Ordinance — ljlf]) (1
Subject - Fundamentals of Immunology (DSESf(A)
fawg — wforen & e Rigrd _
Course Code : L1354 202.0 50 207

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04 lnternal@@. External : .;.0
1. Course Learning On completion of this subject. the student will be able to :

outcomes (CLO) TG Q1 B 3 aire, et frefetfiad st @t 3 wem |

1. Understand the fundamental concepts of innate and adaptive j
immunity, immune cells, organs and immune response 1‘
mechanism.
ST 3R St wfean, wfwen Fified, sin, qun sfwen afafen £
STt £ qengg st R an |

2. Gain knowledge of immune system diagnostics and laboratory
techniques such as ELISA, Western blot, agglutination and
blood cell identification.
ELISA, 3% =eite, weifeawm sit w afirehn qeam S wfaeen someft
a3 ST @i 1 I

3. Interpret clinical relevance of immunological reactions
allergies and immune disorders.
wshrweh Wi, werstt 3 afeen faant o wiwenaed sfifEns % Yt
HEed 3 AT FT)

4. Apply immunological principles in real-life health scenarios,

immunization programs, and immunebased advancements
such as immunotherapy and vaccines.

e St % e aftgwll qun et si At 3 wfie st
iferi & sfee gt a1 e e
5. Build scientific aptitude to pursue careers in immunology,
diagnostics, clinical research, and vaccine development.
sfoen-faam, srrifesm, Fretfepet sretm st i R 3 o smy
& fore Aafoen e i Fasyworress e =1 frafor e

IntrolelmmuneSystem ' - 14

1. Historical milestones: Jenner, Metchnikoff, Ehrlich.

Types of immunity: Innate and Adaptive

Lymphoid organs: Bone marrow, thymus, spleen, lymph nodes

Immune cells: Lymphocytes, macrophages, dendritic cells, granulocytes

- Haematopoiesis and immune cell lineage.

Suggested Activity:

1. Make a chart of immunity boosting herbs/foods.

2. Construct a Haematopoiesis flow di
Lymphoid lineage - respective imm

s wN

agram showing: Stem cell-> Myeloid &

wfeen 4= &1 iy u-neﬁ'ﬂs“—‘* - 14
1 frerf e SR, mm' ufeta )

2.t 35 s S 3 s -

z m(f‘awagg)mzwﬁum, RLEEE ARSI YT zifoprt @7/
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| 1. Authentic Ayurvedic Concept of Vyadhikshamatva (Disease Resistance),
‘ '0jas' and 'Bala' in innate Immunity.
| 2. Physical, chemical, and biological barriers
| 3. Pattern Recognition Receptors (PRRs): TLRs, NLRS
| 4. Phagocytosis and inflammation
|5 Complement system and pathways
6.  Cytokines and chemokines

‘ Suggested Activity:
1. Collect information about Indian immunologists worked/ working on innate
immunity.

2. Identify cells involved in phagocytosis.
3. Show process of phagocytosis and compliment pathways t
‘ model. |
T hE: T e A - \
1 g e (s g, "o st g |
‘ s, T e 3 s ()
424 vz faed (PRRsS):TLRS, NLRS ‘ ‘
son o (TR iR g | 1
oo a1 St 1 i
AT SR |
¢ fafaf:
e S e Y AT/ o e e S i A A
sy T 3 et RS T TEEE H
| e 1 T3 e Feccrife A 1 =é / Hie o Mo § Safid A |
I Adaptive Immunity - Specific Defence - ;
Antigen vs immunogen ]
MHC | & II: structure and functions | ‘
T-cell and B-cell development, activation, differentiation

|

Antibody types: IgG, 1gA, IgM, IgE, IgD \‘
1

|

hrough chart/

S”!"Hoap\mb w N e

Clonal selection and immunological memory
. Autoimmunity
Suggested Activity:
’ 1. Make comparative chart showing structure and properties of different

antibodies.
Give examples of autoimmune diseases.
Collect information about contributions of Indian scientists on autoimmunity

research. ] ] [

DN WN R

T e am e o - o -
MHC | Td deaAT 3T %

A v e 1 s, atma i e

‘ uATETel & WA 1gG,IGA, IgM, IgE,ID
‘ Fefa = v sfareren @

| . wayfar Autoimmunity)

\

o s e

1 faf e (ol s s A 2t g gerre aid | |
2. afel/sieEe i (Autoimmune diseases) & 32TE ferdl ‘

] 3. zayfavEn Autoimmunity) A A MR St & NRE % ST ST U
"IV | Immunological Techniques and Hypersensitivity -
| 1.  Antigen-antibody interactions
] 2. Hypersensitivity types:

|

— —

e Type I: Inmediate (IgE-mediated) - allergy, anaphylaxis
e Type II: Cytotoxic (1gG/IgM) - haemolytic anaemia
/.wcpmplex - serum sickness, SLE

***** o




o Type IV: Delayed-type - contact dermatitis,
3. Vaccines: live, attenuated, subunit, mRNA
| 4. Techniques: ELISA, RIA, Western blot
‘ suggested Activity:
| 1. Make a chart showing types of antigen- antibody reactions with examples.
| | 2. Give contributions of Indian immunologist viz Dr. G.P. Talwar, Dr. Rajiv
\ Khanna in vaccine development.

‘ 7 %ﬁﬁmgﬁwmypergqs{ﬁﬁw)
' 1t e s
) fodaEe ¥

w o T wafa (IgE smfta) - versf, wnftretfd
\ o wER Il Ffr e (1gG/gM) - Reirenefeds e
o wErIl wmﬁuﬁwmmﬂ-mm, SLE
\ o wan|V: frcifid (Delayed Type) - Fiz SHeRfeH
3. &% (Vaccines). Sffa (Live), gdfera (Attenuated), 3q-z#7E (Subunit), MRNA #mrfid
4. g ELISA, RIA, 3 st
| gt é e |
‘\ 1. @m@a@aﬁmﬁf%waﬁmaﬁaaﬁﬁim@aﬁﬁnﬁl o
‘ | 2. = (Vaccine) fyarg i it wfeenfagr @ €1 A, 6. qeEm 2 asiE @ AEA |
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Part C — Learning Rcs@éé ) ) . ; -
Text Books, Reference Books, Other Resources

Suggested Reading

1. Kuby Immunology, Punt, J., Stranford, S. A, Jones, P. P., & Owen, J. A. (2019). Kuby
Immunology (8th ed.).W.H. Freeman & Company, USA.

2. Fundamentals of Inmunology, Paul, W. E. (Ed.). (2013). Fundamental Immunology (7th ed.).
Lippincott Williams & Wilkins, USA.

3. Essentials of Immunology, Roitt, 1. M. (2017). Essential Immunology (13th ed.).
WileyBlackwell / ELBS Edition.

4. Textbook of Microbiology, Ananthanarayan, R., & Paniker's Textbook of Microbiology (10th
ed.). universities Press (India) Pvt. Ltd.

5. Textbook of Immunology (Ajay Paul) - Paul, A. Textbook of Immunology: Including

( Immunotechnology & Immunotherapy. Kolkata: Books & Allied (P) Ltd., 2016, ISBN 978- 93-
’ 84294-72-4.

6. Immunology: Introductory Textbook - Sharma, A. K., Choubey, S. & Beniwal, V. Immunology
- An Introductory Textbook. 1st ed. New India Publishing Agency, 2015. ISBN 978-
9814774512

T Immunology - Dushyant Kumar Sharma. Immunology. New Indian Publishing Agency. 2015.
ISBN 9383305665.

8. Charaka Samhita (Sutra Sthan)

A Sharma, P.V. (Trans.). Charaka Sahinta, Varanasi: Chaukhambha Orientalia

10.  Basic Immunology: Functions & Disorders of the Immune System - Abbas, A. K., Lichtman,
A. H., Pillai, S. Basic Inmunology: Functions & Disorders of the Immune System. 7th ed.
Elsevier, 2023. ISBN 978-0-443-10519-7.

11.  Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal. M.P.

sted Equivalent Online Course

1. SWAYAM - Immunology https://onlinecourses.swayam? ac.in/cec20 btoS/preview /utm
2. SWAYAM - Host-Pathogen Interaction (Immunology). https//onlinecourses nptel.acin

[noc23 hs05/preview?utm
NPTEL — NOC Immunology. https://nptel.ac.in/courses/102105083 ?utm
NPTEL - Cellular and Molecular Immunology. https://nptel.ac.in/courses/1021030387utm

IGNOU — BBCCT-127 Immunology. https://egyankosh.ac.in/handle/123456789/93170utm
Jjmmunology Virtual Lab https://ivi1-au.vlabs.ac.in/?utm
virtual Labs (IIT Delhi project) https://www.vlab.co.in/?utm ﬁ
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Subject — Practical of Fundamentals of Immunology (DSE-II(A) (Practical)
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Course Code & covervrrnninnnns

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04

1.

7.

4.

Internal : ....... External s c.ooooee

‘Course Lcarnmchomplctmn of this SUbJLLl the student will be able to :

outcomes (CLO)

Types of v vaccine, learning through charts
‘mmwmmm#mmawmmr ‘

Learning Complement pathways
Fifoetie qm F1 AR FH

1. Learn ELISA and RIA techniques and interpret antigen-antibody |
binding results for diagnostic purposes.
ELISA 3t RIA qaFefier gttt 3 frar o fer e m@m‘!muftumhaﬁ ‘
AT FA

2. Prepare and examine blood smears, differentiate types of
WBCs microscopically.
w wffm (Blood smear) ¥ #, WBCS ¥ wani # fave
(Differentiation) &1

3. Demonstrate  antigen-antibody  reactions through
agglutination tests.
wefAw (Agglutination) wdieil &1 wdraa - ugrErd sfafaEne &
weIA FA

4. Develop basic diagnostic and analytlcal skills relevant for

clinical and pathology labs. )
e ae Quiveitelt Wit @ sifia ey I U fars3aomene
s R

TG B 4, fareneff frferfiae @ FC 5 we 2 \

an@mﬁgmdwum‘rﬁm(z H2 HHIE)

mﬁmmaod’e

Fomr AT ht g
7 ELISA and RIA technique 5
| ELISA @1 RIA T1E 7 -
| Blood smear preparation and identification of WBCs 4
\muﬁmaﬁﬁmﬁaﬂtwsc@aﬁﬁaﬁfmﬁ)?ﬁmﬂm)l I
T‘ To learn about hypersensitivity reactions (Type I-IV) 5
aﬁW‘—WﬁaﬁT(Hypersensttwuty) aafuforan (T - V) 1 A FA 7 - B
‘ | Antigen- Mtlon agglutlpauon and precipitation tests 3
w | R -uEETe sl wefeA | st yfafier ahew .

(OS]

N

Jsolation of lymphocytes b\; aéngiiy graidi:zni
| e wavr (Density Gradient) fafia gnu ferprame 1 guar

N
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SUBJECT - ZOOLOGY
—'/’\//)ﬁ/z// COURSE - Practical of Basic Classification of Animal Kingdom
Cersesode BSeRe) MN Zov - T
MAXIMUM MARKS : 100 (60+40) MINIMUM MARKS : (21114,

TOTAL CREDITS : 06 TOTAL HOURS : 60

Course Learning outcomes (CLO)

After the completion ot the course the learners w 111 be ole to:
1. Learn about the hmportance of systematc, s onotns and
phylogeny 0 gol @ conerele idea of cvolution of Non-
Chordata phiya.

. Understand various morphological, an
and functions of animals ol different phiy b

Understand chordate diversit of animals and
taxonomic position.

4. Identify the morphological and ;unfulolnfr:\l features wd
basis of chordate classification.
5 Know economic importance and present statis of animals

that will devclop positive attitude towards conservation ol

G CLn structures

|§9]

their

()

biodiversity. -

* Unit Contents “';) . \

B §ord gegew @ fwuayg | .
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W Introduction Of Animal Kingdom

1. Classification of Lower non-chordates by Charak on the ba

their habitat and Nutrition. (Reference: Charek Sambita, Sutras

27/34-43) -

2. Correlation between mythological Avatars and ¢ olution of
animals '

3. Outline classification of animal Kingdom.

4 Characteristies and outline ¢lasseuton Co o classes (ace
10 Parker & Haswell, 7th edition cove oo farshall & Wi
under Lower Invertebrates:

4.1 Phylum Protozoa

4.2 Phylum Porifera

4.3 Phylum Coelenterata (Cnidaria)

4.4 Phylum Platyhelminthes

4.5 Phylum Aschelminthes (Nematoda)

Keywords: Classification, Protozoa, Porifera, Coclenterata,
Platyhclminthes, Aschelminthes. :

of

n

Suggested Activity: Collect pictures of lower invertebrates and write ther

zoological names.

IY AHATHT

1. T, R¥ww w3z @ oz 0 a0da e
EuicIul
2. 37 F9re A1 FFerqarar vA wyreia a0

2.1 wrgaw ufAfaeT
2.2 FIEAH AATIIET
2.3 FTEAR HIAET
2.4 TN UlkATEAi2T
2.5 wrzery FfuETzia
Ty« ufAfareT, seafareT, "y oA

gar T afafafdat: ufaferer, aufare, arre
gfawtster F < #1< a9y

AT

O AT,

Higher Invertebrate

1. Classification of higher non-chordates us rientioned in Vedas
particularly Rigveda and Yajun cda

2. Higher Invertebrates: Gienera. ¢ naric o o0 the phyluman,

outline classification up Lo classes witi disinetiv e characte:s and

suitable examples.

2.1 Phylum Annclida

2.2 Phylum Arthropoda
2.3 Phylum Mollusca

2.4 Phylum Echinodermata

2.5 Phylum Hemichordata

Keywords: Annclida, Arthropoda, Mollusca, Echinodermate,
Hemichordata

Suggested Activity . Make Placards ol Annclice Avthropoda, Mollusca
Echinodermata, Hemichereo

|
|

15
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1. F¥zw F1 qf=T
o grefter s At # oy fas
3, FiE A geufw, ArATA AHA

1 27 e

QT A A T E 1

farforry & |orrs T
4 T I FA-ETTAN A A - A
e 37 AT

5. AT TR e farFEre

| arcfig : qirEe, frAE, T |
[

am fod

gmiﬂfwrﬁrﬁﬂﬁ: qrararEar 41 a1 ] 0T AT AT gt f4aT

Protochordata

A

a7l

1.1 AH

1.4 a4

Vertebrate

1. General
Chordata

1. Introduction to Chordates.

2. Traditional Knowledge on Anmmal Seidfnes v
Civilization. ‘ ’

3. Origin of Chordates, General chuact
classification of Phylum Chorcars

and Haswell, (Seventh Editio ‘

4. Protochordata : General characic R |

Sub- Phylum Urochordata and Cephalochirdata. 1

5. Agnatha : Comparison of Petiomyzor |
Keywords: Classification, Urochordata, Cephaloc "
Suggested Activity: Collect pictures of Protocho: ‘

zoological names. |
- — —

| 15 |
1
|

1. BIZAH ?Ff;lx'f.l T EuiEERl IR R
e g A Heq7ur p

1.2 IHTAT
1.3 79T

1.5 FHAYT
e g s, 7o, e T
mﬂimﬂ: a:!;rXﬁ ':Tv?{';{' Weidd 'K EaRILl

FAAUTA T AT AT fare 401

and Haswell (Seventh Fdition

Keywords: Pisces, Amphibia, Reptilia, Aves, Mammalia

Suggested Activity: Preparatio'n of charts buscd on Vertehrate Pisee

anelent Bharuyu ‘

U0 T DR IR ST B

IS dasstlicanono.

nd NMyaime.
hordata, Agnatha

data and write the

characteristics  and outhne ol aticaton ol
accordimy o Parke

of following classes up 1o sub-cloes
|

I.1 Pisces
1.2 Amphibia
1.3 Reptilia
1.4 Aves

1.5 Mammalia ‘

o

Amphibia, Reptilia, Aves, Mamialia. W
7 contd - 4
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Suggested Reading; )

1. Charaka Samhitd, Sitrasthina, Chapter 27 - Gt o, Gorakhpu

Publications

2. Charaka Samhitd (English Translation) - Dr. 1"\ sharai. Chaukhambhs

3. History of Ayurveda — Dr. Priyavrat Shanna

4. Concept of Krimi in Ayurveda — Dr. 8 5. Sav i

5. Indian Philosophy (Vol. 1) — Dr.S. Radhakns/inan

6. The Positive Sciences of the Ancient Hindws 3\

7. Science and Society in Ancient India — Debiprasad Chanopadhyaya
8. The Human Cycle — Sri Aurobindo

Portal)

10. Parker, J, Haswell, WA, "A Text Book of Zoology", VIl edution. Vol [ il Lo

Publications, Delhi, 1990.
11. Bames, RD, "Invertebrate Zoology", VII Edition, Coryar o Learning, Inann
12. Dhami and Dhami, "lnvertebrate Zoology" R . Chand « Co . India, 2009

9. Indian Knowledge Systems (IKS) — Mimistry of Ecucetion, Government

\ mbha
Orientalia
of India (IKS
)

o



Kasturbagram Rural Institute, Indore
COURSE - Practical of Basic Classification of Animal Kingdom

. Practical

\ -
% Unit \ Topics

1. Study of museum specimens and sl
‘ mvertebrates

| 2. Mounting: Locally available st o oie s

3 Examination of different kinds o
organisms.

|. Study of musewm specimens and shdes

invertebrates,
2. Dissection: (Demonstration Only -Through
1l Models or Charts)
71 Earthworm - Digestive  sysicin

Reproductive system
2.2 Prawn - Nervous system and appence e

n ] 1. Study of museum gpecimens A
L Protochordata : Herdmania, Amphiosio. A
1. Study of muscum specimens.
Mammalia.
2. Study Histological slides. Stonnic
‘ Ovary, Testis. :
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Gain Knowledge about the Economic
Get the overview of the Indian knowle

he significance and role of the diverse Groupof non-flowering tracheophytes
Importance of various group of plants.

dge svstem pertaining to plant diversity

 Content
09

I Introduction to Non-Flowering Tracheophytes

I Introduction to Non-flowering
) v - . . . -. - ~
2 Definition. diversity. and significance of tracheopt

3 Origin and

Fracheophy tes and Bliartya Gyan Parampard
hvtes

evolution of vascular tissues

4 Overview of Bhartiya Gyan Parampara in plant sciences: ancient texts, knowledge

transmission, key concepts
:(no“ lgdge transmission, key concepts
S Mention of references: Vedic literature, Charaka Samhita,

6 Ayurveda,

and ancient botanic treatises related to ferns and gymnosperms

tivity-Life cycle observation of Pteridophytes and Gymnosperms using charts

models, and

fresh material
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\ /\\umdu texts. ethno-botanical uses

ml\\ i
Is H‘“‘%PO‘\ sced habit, ment < from traditional Indian practices

| Activity-Ecological economic value. with case studie:
_and folk medicine
3P e Rt A A
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3 Gy mnosperms: General Features and Classification 09

| 1General characteristics of Gymnosperms.
2 Distribution and adaptions in India.
3 Comparison between pteridophytes and Gymnosperms.
4 Historical overview of Gymnosperm classification.
5 Modern Classification and Indian Contribution to Gymnosperm Classification and
Research

| Activity Model and Chart Preparation and presentation
e s FormAnt g wftey
1 Frgmd £ ey Froramt
2 97A 7 A A g
3 Zfrrrzaa e Rt 3 i qom | ;
| 4 ey aeftaor a7 vferfas e | \
SWWWWWWWWHWW '
iy ateet s wvé dare e she e [

4 | Morphology and Anatomy of Gymnosperms 09
| TMorphology and anatomical features (Cycas, Pinus, Gnetum) focus on traditional uses.
' regional significance

2 Reproductive biology and life cycles, ancient Indian know ledge of cycads/conifers

3 Economic/ 'ecological user (timber,medicines). examples and citations from Indian I

knowledge systems

4 Evolutionary significance. Fossil records and evolutionary implicants of Gymmnospers |

Activity: Field visit. Model and Chart Preparation ,

Fremem 7 g3 fsm 7 ot 7=
1 9313 5 e orfifrs Grormandt (e, mre, fom) e s s T
ATy g7
2 9777 A7 s e A= =, ArsE g 74T B I arA ae
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3Z7 '
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5
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'5 | Economic and Ecological Importance 09
I Role of Pteridophytes and Gymnosperms in Ecosystem Balance.
2 Economic importance of Pteridopytes (Ornametal, Medicinal, and Bio fertilizer)

i
3 Economic importance of Gymnosperm (food, medicine, timber, ornamental, and "
industrial) ‘

4 Evolutionary significance. Fossil records. and evolutionary implications ol
Gymnosperms

| Activity - Field visitand collection of cconomically important plant plants collecton
/ A, e et wee
5.1 arfrfeafadt a7 staa w 2frdrrrr v Fairend 1 afir)
5.2 ZfrzrHTzea F1 fE wzer (amad, ey EEEEEED)
5.3 Fregmeast #1 AP4F wzer (v, dmafy, 747, sAradt A i) ‘
‘54ﬁwmﬁwﬁ'rmar§rm #‘rmuaﬁwmﬁwaﬁﬁﬁm ‘ \




Part D — Scheme of the Practical exam (External assessment)

1 Morphological and Anatomical Studies of Pteridophyta/Gymnosperm 15

2 | Life Cycle Studies of Pteridophyta/Gymnosperm (Reproductive structure: sporangia, 15
| spores, gametophytes, and cones/mounts of sorus, pollen grains and ovules)

3 | Microscopic Studies on Pteridophyta/Gymnosperm (Root, Stem and leaf) 10
4 Lab exercise on XYLEM and phloem arrangements "10
5 Spotting (1-5 spots) o 20
6  Viva-voce 10
7 Record & sessional ' 10
8  Attendance B 10

Kasturbagram Rural Institute, Indore

L ] B.Sc 111 Semester
Subject — Botany Minor
Course — Non flowering Tracheophytes

Course Code - BSCM303BTP

- Practical Content of the Course
Topics No. of
| Lectures

"1 Identification and brief description of Intian Botansts
2. Study of morphological and anatomical teatures of representative generd
(specimens/slides): Equisetum, Marsilea, Cycas, Pinus, Gnetum; referencing I
classical Indian illustrations where available ‘ ‘
3. Life cycle observation with integration of ancient descriptions, Ayurvedic and
folk references l
4. Field survey/project Documentarin of local/traditional sracheophyte uses . l
(preparation of ethnobotanical records |
5. Study and highlight the diagnourie features mentioned in ‘
ancient texts ‘
6. Sectioning and microscopic study of roots, dems, leaves, cones (permanent
and temporary moun A
7. Spotting, viva, record preperation
| Remarks N
The above practical could be designed according to incally availabic plant
materials
Online resources are available, chart modet
_ Field visits could be arranged
| e et tEnt £ wEer v afe L
.2 afafaty gon 1 = A arfifra (Fnze/Aga) Romarat 71 germrtiem, w
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N Suggested Headings:
Bhatnagar, SP. & Mokra. A (1996) Gymmer New Age International Publishers. MyB&Narosa

. Publishing House

| Dirbal Sahni Institute of Palaensciences, (onlines, Research on Indian fossil plants. Retrieved
October 14, 2025, from https://www.bsip.res.in :
Botanical Survey of India. (online). Gymnosperms and pteridophytes of India. Retrieved October
14, 2025, from hitps://bsi.gov in '
Chamberlain, C.J. (1935). Gymnosperms: Structure and evolution. University of Chicago Press.
Chandra, S. & Srivastava. M. (2003) Pieridology in the new millennium. Kluwer Academic

Publishers. B I~
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Syllabus — B.Sc. I Year — Academic Session 2026-27
(Under NEP 2020 & As per Ordinance - 14-1)
B.Sc.- llird Semester
SUBJECT- BOTANY
COURSE : Palaeobotany, Pteridophyte & Gymnosperm - (Major)
COURSE CODE-BSCM301BTT

MINIMUM MARKS : 35

MAXIMUM MARKS : 100 (70+30)
TOTAL HOURS : 45

TOTAL CREDITS : 04

AIMS

This course aim of studying Palaeobotany along side Pteridophyte & gymnosperm is to reconstruct ancient
plant life trace plant evolution and understand how primitive vascular and seed plants developed over
Geologic time.

OBJECTIVES

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

TEACHING METHODOLOGY

o The Teaching Methodology for the present course would include Lecture, practical and observational.
Teaching will be Bilingual.
COURSE LEARNING OUTCOMES (CLO) -
1. Explain the geological time scale, types of fossils, modes of fossilization and the role of paleobotanists

in plant science.
2. Recognize and describe major fossils plants from India with relevance to Bhartiya Gyan Parampara.

3. Differentiate Pteridophytes and Gymnosperms and explain their evolution, diversity and structure.
4. Discuss the economic importance and distribution of Gymnosperms in India and study representative
genera.
UNIT CONTENTS [ DuRATION

UNITI | 1 Palaeobotany - I

1.1 General introduction to palaeobotany.

1.2 Paleontological tools. ‘ 12

. 1.3 Geological time scale. .
1.4 Types of fossils and fossilization. [
1.5 Contribution of Birbal Sahni. D.D. Pant & K.R. Surage in paleobotany Indian ‘

geo-tradition and palaeobotanical research.

1.6 Pteridophytes and Gymnosperms Bhartiya Gyan Parampara. Use
Stromatolites in Ramsetu. Pteriodphytes like Hansraj (Adiantum sps.)
Mayurshikha. (Actionpteris), Bhoolanbel, (Lygodium). Sanjeevani, (S.elaginella).
Devdaru. (Cedrus deodara).

— Activnty Poster on Indian Rishis gfgisggntlsts Collage of Fossils.
1 Sfaren aefa fasr — o ]

| 11 Wwfa fasm @1 ame uRkay

' 1.2 oiraren fasm qae Suaor

[ 1.3 vgnfre wwg afief

5 1.4 Nagdl 3 TBR AR SHarediaor

* 15 gaTfa fasm 4 draa @, 9 vd, ok B AR R 31 AreE
ARAIE Y—RWRT AR R I |

/ 16 REBEEH IR sFgfadioha ARd §9 wuw, Wi ¥ @i

| ®1 Sudr, SRBEEH I FERIG (URden), v (uieseR),

Xﬁb e, (ATEIRS), woleeht (R, 2avre (g 242 |
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[UNITII [ 1. Pteridophyta an Introduction -
4

|
|
|
\
|
|

1.1 General Introduction distribution and classification of pteridophytes
1.2 Types of stele and its evolution.
+ 1.3 Heterospory and origin of seed habit.
1.4 Telome theory.
1.5 Fossil Preridophytes — Rhynia.

1. Retwiger w uRaa -
L 11 REwTEET &1 AW ey, e o geffaver
L 12 B YR R S faem
1.3 Ruwdmar AR e wwE @St
14 aW fyga
15 Siared RewIgew — Wi

 wfafafy — Afed R =ard g

*Activity- Model and Chart making. [

UNIT I

'UNITIV | 1. Gymnosperms an introduction -

1. Living Pteridophytes -
\

1.1 Homosporous Pteridosphytes, General Introduction.
1.2 Structure life cycle of Lycopodium and Equisetum.

1.3 Heterospory Pteridophytes: structure and distribution.
1.4 Structure and life cycle of Selaginella and Marsilea.
1.5 Pteridophytes in Indian traditional foods and medicine.

| Activity- Museum and Herbariam preparation of locality available plants of pteridophytes.

1. eRetwTzer & v @ —

1 1.1 WHEINYE SReIBTgey am=r aRem

j 12 AEPINETH 3R $RTWH F1 GReHD A 9B

f 1.3 AeAdSs RewIZey F wvar s faxaor

f 1.4 Herfomen ik mRiferar Y wvar ok e a@

' 1.5 IR IRIRS @rer gemif iR Rifear ¥ 2RewReR

| TR v w7 } Sverer Retwew &1 wrErE sk T Raw ¥ dar

1.1 General Characters of Gymnosperms.

1.2 Classification of Gymnosperms.

1.3 Distribution of Gymnosperms in India.

1.4 Economic importance of Gymnosperms.

1.5 Gymnosperms in Indian Traditional Knowledge.

Activity- Study of Gymnosperms virtual tour Quiz.

12

1. FAIgcdIS I BT T Raa —
1.1 IAGEIS & AHG AT
1.2 IAGerdrat H1 qffewor
1.3 9RT 4 Gl B v
1.4 3G @1 e A
15 4R URaR® o § SFIgerdon

| Tfafate— st @1 s, anT g, geEe

UNITV | 1. Groups of Gymnosperms —

+ 1.1 Fossil Gymnosperms of India,
1.2 Williamsonia sewardiana.
1.3 Cycadales: Structure and Reproduction of cycas.
1.4 ConiferalesL. Structuere and reproduction of Pinus.
1.5 Gnetales: Structure and reproduction of Ephedra.
Activity- Collection and preservation of locally available Gymnosperms.
1. Fgdiofia & wyg - o
1149RA & Sfiaren srgerdiohy
1.2 faferamenforar daféar
1.3 WIBSH: WgHd B HA 3R T
1.4 DI U9 F wea 3k gor
15 20 © 3931 @ wea aikv yore
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B.Sc.- | Year
Semester - |
SUBJECT- BOTANY
COURSE : Elementry Botany (Minor Paper- 1)
Course Code-BSCMI102BTP
Practical
COURE CODE-BSCMI102BTP

UNIT | TOPICS [DURAON |
[ 1. 1. To study important Indian plants mentioned in Vedas like Amla, Tulsi, Peepal, Bargad etc.
\ 2. Modifications Root (Fusiform, Napiform, Conical, Tuberous For storage of food)
[ Stem (Rhizome, Corm, Tuber, Bulb of Underground stem)
'; 3. Leaf: Types (Simple and compound), Venation and Modificatins of leaf lamina.
; 4. Study of different types of tissues (Parenchyma, collenchymas, sclerenchyma, types of
} vascular bundles.
5. to study temporary and permanent slides of transverse sections of monocot stem maize 15 iy
T (Zea Maize)
6. To study temporary and permanent slides of transverse sections of dicot stem of sunflower
(Helianthus)
7. Demonstration of potato Osmoscope.
[ 8. Demonstration of Wilmotts bubbler.
‘ * | 9. Study of cutting, budding, air layering.
\
L 1 991 § afi eaqdl ARd G O aaetl, gord, Ui, g St B

FETT HAT|

) HURE : TS (GESEH, TG THER, HL, WO B HSRT B
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1. Bhojwani, S.S. and Bhatnagar, S.P. The Embryology of Angiosperms, Vikas Publication
Huse, Delhi.

2. Dickison, W.C. Integrative plant Anatomy. Harcourt Academic press, USA .

3. Evert, R.F. Esau’s Plant Anatomy: Meristems, Cells, and Tissues of the plant body. Their
structure, Function and Development. John Wiley and sons, Inc.

4. Fhn, A. Plant Anatomy. Pergamon press USa.

5. Hopkins, W.G. and Huner, A. Introduction to plant physiology. John wiley and Sons.USA

6. Mauseth, J.D. Plant Anatomy. The Benjammin/Cummings Publisher, UsA.

7. Sharma, P.V. Charaka Samhita. (Translation) Chaukhambha Orientatia, New Delhi.

8. Sircar, N.N. Vraksayurveda of Parashra (A. Treatise on plant Science) Sri Satguru Publ.

9.

Srikantha Murthy. K.R. Sushruta Samhita. Translated. Chaukhambha Orientalia New Del
10. Taiz, L., Zeiger, E., Moller, .M. and Murphy, A Plant physiology and Development. Sinauer
Associates Inc. USA. 6™ edditin.




Kasturbagram Rural Institute, Indore
. SEMESTER - Il Sem. Minor - I
SUBJECT - BOTANY

COURSE - Diversity of Plants
COURSE CODE-BSCM203BTP

Practical

1. Study of Volvox

2. Study of Mucor

3. Study of Marchantia

4. Study of Lycopodium

5. Study of Cycas

6. Describe locally available plants of the family
7. Malvaceae and Poaceae
8. Identification and brief description of Indian
Botanists.
Remarks:
» Above practicals could be designed according to
locally available plant materials.
« Online available resources, charts, models,
photographs of Indian scientists can also be used.

« Field visits could be arranged

Ke)worgs/T ags: Diversity, Algae , Fungi, Bryophyte, Pteridophyte, Gymnosperm , Angiosperm

Suggested Exercise:
1. Lab exercise: Family description 15

2. Lab exercise on Gymnosperm 15
3.Lab exercise on Pteridophyta/ Bryophyta 10
4. Lab exercise on Algae/ fungi 10
5.. Spotting (Spots 1 to 5) 20
6. Viva voce 10
7. Record and Sessional 10
8. Attendance 10 TOTAL= 100
wraife —
. diciardd &1 AT
. HIBRAT B HeATA
. AZHIUITETH &1 Ay

)
2
3
4

_ 5. AIEHA BT AT
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Syllabus - B.Sc. II Year — Academic Session 2026-27
(Under NEP 2020 & As per Ordinance — 14-1)

B.Sc.- lll rd Semester
SUBJECT - BOTANY - DSE

COURSE : INDUSTRIAL BOTANY - (DSE - B-I)

& COURSE CODE-DSEBSC302BTT
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 industrial botany is to study plant like

under human & factory impacts in order to preserve habitats restore damaged ecosystems and
conserve the biosphere.

OBJECTIVES

¢ To give an understanding about the basic concepts of Industrial Botany.

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

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, practical and
observational. Teaching will be Bilingual.

COURSE LEARNING OUTCOMES (CLO) -

1. This course will provide knowledge on plants and their parts used in various
industries.

2. The Teaching Meathodology for the present course would include lecture, practical
and observational.

3. Teaching will be bilingual.

UNIT CONTENTS SRR

UNITI 1 Bhartiya Gyan Parampara and Cottage Industry -

1.1 Rural cottage industry based on plant products

1.2 Timber cottage industry, timber yielding trees of India
(Shisham, Sal, Teak, Deodar, Babool) Role of native plant
resources in “Atm Nirbhar Bharat”

. 1.3 Bamboo cottage industry.

1.4 Katha Industry

1.5 Plant products & health management.

1. ARAY 99 WRI 9 FER ST —

1.4 UIGY IATQY TR SR AT HER SET

1zmmﬁvmwa§mmq&f(¥ﬁm |,
A, 2R, 9 WHY aawafae Sl @1 ot feiR
IRT H AT |

1.3 9 FHER AT

1.4 HeT I&T

1.5 UTGY IU1E U9 W@ Jaerd

fafafy — ffm TR ot § wwa Tl §ER SEm TRy
ameRa alehfire Swrel & Wiel U9 uey IWIE WISy &1 HIE |

UNITHII | Leaf based Industries -

1.1 Plant in Mythology and their industrial application.
e 1.2 Utility products of leaf (Palash, Banana, Tendu in tribal

/ ecomomies)
% 1.3 Tea Industry — Production of various types of teas.
1.4 Leaf oil industry (Mint, Camphor, Basil, Eucalyptus & Leamon
Grass)
1.5 Leaves used spices (Kasoori Methi , Mint Leaves, Curry leaves,

L/_Mf) Fy
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' UNITIII | Flower Based Industrues -

1.1 Flowers in spititualism, Medicine and Ethnic practices

1.2 Perfume products of Gulab and Jasmine. o
1.3 Color Industry (Food, Cosmetic & Holi Colors) Dye yielding
plants

1.4 Raw Material for fermentation of Mahua.

;L
}
+

1. 57 ITETRA ey —

11 3T AR A el # gy

12 o, Tell, Hed) & G Searg

14 {09 & o e wrer wigan
T — st SR @ R wEw dker gL wies ffe,
SRIE UET JRa seimt w R o, @re /el s
# del & ST W) R o |

|
|

|

| UNITIV | Fruits & Seeds based Industry -

|
|

"UNITV | Other parts of the plants based industry -

|
|

— 1.5 Quality control process for plant product.
W F g Y ey S

Bl 3R 4t smenRa watT —

1.1 Fruits & Seeds used in ancient traditional practices

1.2 Jam, Jellies, Juice, Sauce & Pickles.

1.3 Poha & Daal Industry.

1.4 Edible Oil industry - Ground Nut, Mustard, Soyabean.
1-5 Starch Glucos & Dextrose Industry

1.6 Bio Disesal Jatropha (Ratan Jot), Indian beech ( Karanja)

1.4 I IRuRe wemelt § g o 7 A

12 9, 9efl, S[@, 69 3R smR

1.3 IeT 3R T ST

14 TE e SN (FThen, WA 3R W)

15 W, THN, SRS I

16 S oM, WIEIHT (R ) echia 4 (@)

Tt gred T D R WTEw, Wver g dies AR
ST UIgy IR Wt W RO e, qrey amRa g e
W Y418 ARG qM |

1.1 Sugar & Jaggery Industry

1.2 Jute & Agarbatti Stick making Industry

1.3 Plant Poducts used in sports and industries
1.4 Plant used in Hawan and Huma farming.
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ANATSA ATHER, Microbinal Diversity: Fem and function
prokryoties. fQ <Fad, DT |
?&hﬁ W o, GEPEr, erer e fa FE, T

IFe, T Ee, O 3R Fee, Q. Wy, el
Ypufed T8 el

f&7er SNL.UH. Cryptogamic Botany, Vol, Algne, Fungi & Liccehes.
LGIRE]

Oladele Ogunsetim, Microbial diversity: Form & function in

prokaryotic, Willey backwell, 2008.

Plezar, M.J,, et., microbiology Tata, Mcgraw-hill Co. New Delhi. 2001
Prss cott, L Harley, J. & Klein, D. Microbiology, 6" edithion 2005

Fritsch F.E. the structure and reproduction of algae vol. 1 &I

Cambridge University




Kasturbagram Rural Institute, Indore

B.Sc.- lil rd Semester
SUBJECT - BOTANY - MAJOR
COURSE : INDUSTRIAL BOTANY
COURSE CODE-DSEBSC302BTP
(DSE - B-1) - Practical
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Practical —

1. Collection and ideantificaton in plant materials used in cottage industries (timber,

bamboo, Kattha)
2. Essential oil extraction from leaves (Mint. Tulsi etc.) through steam distillation

methods.
3. Study of biodiesel production techniques using plant based lils (Jtropha).

4. Study of preparation of jiggery from sugarcanie jusice.

5. Preparation of food colors from locally available flowers,

6. Perfume extraction process by the distillation method.

7. Preparation and preservation techniques of jams. Jellies and pickles.

8. Extraction and preservation of juices (lemon and orange etc.)

[
[

9. Preparation of different types of teas (Tulsi tea, lemon tea etc.)

10. Identitication, collection and specimen preparation of leafy spices.

11. Hands on training for preparation of Douna and Pattal, Using localy available plants
eg. Palash and Bannana leaves etc.
12. Herbarium preparation of different parts of plants used in various industries.

13. Visit to any plant based industry.
14. Study through Digital images / Photography / Videos.
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Syllabus — B.Sc. IInd Year (IIlrd Semester) — Academic Session 2026 27
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(Under NEP 2020 & As per Ordinance — 14(1)

Subject — Principles and Reactions of Organic Chemistry (Major)

g — Wwaﬁm%maﬁtmﬁﬁmm
Course Code : ..[2.6l1.2D!

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04 Internal : ....... External : ...l
1. | Course Learning | On completion of this subject, the student will be ableto:

auitcomes|(CL0) mqwrgrzﬁam el e e a0 e A
Ancient Bhartiya Technology of Fermentation Process.
U W AT Y e TR TeheATE |

2. Understand stereochemical principles, properties and
behaviour of organic compounds

e At 3 B v il o S e e |

3. Apply fundamental concepts in organic chemistry, including
ancient organic chemistry, basic reactions and mechanisms,
stereochemistry, and industrial applications.
TS T a9 ) g FEARUnS F A T, it yreh wreifen
TR A, G 9 g St A v, B T e i s
Wﬁﬂmm%mﬁamsﬁ%nm%maumsﬁzﬁwmﬁ%
T TN HTAT S IF O H A |

4. Apply knowledge of reactions and reagents to synthesize
complex molecules and understand their properties.
R bR o XA A Rt WA ST F AT F, s W=
37 TS I AT T Y EHFAT |

5. Analyse the structure and properties of aliphatic and aromatic
compounds and understand the mechanisms of various
reactions.

3 W=7 37 WepHaRT 3R 31 o7 TS T I FTH A HAINOT 7 A S 3R
9% Td T F A ATAHTHSF "I T Jd H

\ 6. Create critical thinking to design and develop new synthetic
1 routes using various reagents and reactions.

' Unit | T Topics | Hours
I

Organic Compounds Used in Ancient Chemistry:- Fermented Product formed by 8
| fruits and Cereals-Somaras, Vinegar, Sugar, Jaggery. Preparation and uses of
| organic substances in Indian Knowledge System Structure, Uses and Properties of
| Dyes Extracted from Haldi, Palash, Amal Tash, Majeetha, Neel, Hair dyes. Dyes
extracted from Kashth. Keyword: Haldi, Palash, Hair dyes.
| ot e TrA a9 A e e At SFTSA AT it & YW Ve I -
| d, wE, T, e SR AT I R e v e i e

\
‘Wwﬂtﬁvﬁzﬁﬁ AT, STEATY, wftar, e, anf fs da TR, YR

fmﬁr.n T AT AT 3 S g e e o § wnfeg: wed, we, STHern,
Foad

Basic Organic Chemistry:- Structure and properties of aliphatic and aromatic | 18
compounds, cleavage of bonds, reactivity and reaction intermediates, transition
state. Types of reactions: Aliphatic Nucleophilic Substitution: SN, SN2 and SN
reactions, stereochemistry of SN2, Factors affecting SN' and SN2 reactions.
Aromatic Nucleophilic Substitution: SNAr and Benzyne mechanism. Aromatic
| Electrophilic Substitution: Arenium ion mechanism, directing effect: ring activating

XW/ & Wfp@ Lot



and ring deactivating groups, Friedel Crafts reaction, diazonium coupling, Vilsmeir |
reaction.

| Addition Reaction: Electrophilic and free radical addition reactions, regio-
selectivity, Markovnikov and Anti-Markovnikov's addition. Elimination Reaction: ‘
. E1, E2 reactions, stereochemistry of E2, Orientation- Saytzeff and Hofmann rule. |
Keywords/T ags: Aliphatic substitution reactions, Aromatic substitution reactions,
L Arenium ion mechanism, regioselectivity in addition and elimination reactions.

|
twwﬁwm @ wEi: tmmmamaﬁmm@,mﬂ
‘ | T, o137 ATt SR 37 e Tl s v | R eth e ferl o e i SN',
| SN2 st SN a1 s want, SN2 1 i aw e, SN1 3it SN2 31y srarsil a1 a1 a1 1 a1l |
m.m:@m‘mmnﬁww SNAr, 3 Seme o A w1 DR g o Wi |
| e ST T 4, ST T - T L W e et g 1S AT S HFA,
\mshﬁuﬂw,mwwml ‘
\ﬁnmmzﬁﬁﬁ*ﬁaﬁtﬂ?ﬁwmwwﬁ,ﬁﬁﬁmaﬁ At S sfd ;
araiafEE am T 3 wwd B, E2 snvwd, E2 o v sty 9w W@, o T |
| s ofv Eie | A - ﬁmmuwm@mmwm@ﬁw
| e o, e S e o 8 et e 74| ‘—

lirmals of Stereochemistry of organic compounds:- General introduction, 12
\ Classification of stereo isomerism, optical isomerism: necessary condition of a
‘molecule for optical activity, Chirality, enantiomers, diastereomers, racemic
| mixture, resolution of enantiomers, D- and L- nomenclature, R, S- nomenclature, \
| Sequence rule, threo and erythroisomers. Geometrical isomerism: Cis, Trans-
| isomerism, E, Z-nomenclature. Conformation: Presentation of conformation- |

Newman projection, Fischer projection and Sawhorse projection. Conformation of
| ethane, butane and cyclohexane. Keywords/Tags: Optical and geometrical isomers,

| confirmation, Chirality, Enantiomers, diastereomers, R,S- nomenclature, E- and
‘ Znomenclature

mﬁﬁmﬁm%ﬁﬁaﬂmm%wm wmtm?m ﬁfanwauamar
FrifeRtor, YT W1 WHTSISAT: Wmvm%mmﬁwmﬁ, =N T,
TR, TARTEISTIEN, Y § W WA, T AE i F@s, D, LA, RS
v, W e, oftel sft ol T SaT wdt FATEEdr: 69, T E, 2-
TR | GO EET S -2 SR, Y A S A S | 0, e
| it e T GEAVT | WG YR Y ST ST A AT, &g, A,

iy, SARIEITEE, R, S- AHHE, E- 3R 2- ATHHUT, FEAT AT SRR
&g

IV, Important reactions and its synthetic applications:- Acidic property of active 12

| methylene compounds, Reactions of carbonyl compounds: Aldol condensation,

| Claisen- Schmidt, Perkin reaction, Knoevenagel reaction, Reformatsky reaction,

| Michael addition, Robinson's annulations. Important rearrangements and its

| synthetic applications: Rearrangement to Electron Deficient Carbon: Pinacol-

pinacolone, benzilic acid & Wagner-Meerwein rearrangement. Rearrangement to

| Electron  Deficient  Nitrogen: Hofmann-LossenCurtius  and  Beckmann

rearrangement. Rearrangement to Electron Deficient Oxygen: Baeyer- -Villiger

rearrangement, Dakin rearrangement. Keywords: Condensation based organic

| reactions of carbonyl compounds and synthetic applications, Molecular
J rearrangement involving electron deficient C, N and O.

| weeaqel 3 W ATE ST gE W WA ST amﬁmiﬂm%ﬁmm

Rmﬁﬁaﬂnﬁﬁwm;mm, Fra-Rwe, 0 & 37 s, T 3
&m,mﬁ@awm,mmm,ﬁmqﬁmmﬁgqmmmaﬁt
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\|ndustria| applications of impfria?t reagehis:- Preparation, Properties and

12
‘ Industrial applications of some important reagents used in organic synthesis:

| Oxidizing Agents: Potassium permanganate, Osmium tetra oxide, Jones reagent ‘
and Fenton's reagent. Reducing Agents: Lithium aluminium hydride, Sodium
borohydride, DIBAH and Raney Nickel. Organometallic Agents: Grignard reagent
and alkyl lithium. Keywords: Preparations, properties and Industrial applications of

| reducing, oxidizing and organometallic reagents

| Employability and higher studies: Graduates of this program can pursue careers in:
| Research and Development Quality Control and Assurance Pharmaceutical Industry
| Chemical Manufacturing All India competitive/State level exam preparation (CSIR

4 (NET)| SET | GATE | JAM | GRE| IAS | PSC)

m@uwﬁﬁ%ﬁﬁwwﬁnﬁﬁmﬁ%&m?ﬁ%@@uﬁ@ '
aﬁmﬁﬁaﬁ,gmﬂuﬂﬁwagm.aﬁmﬁm@qwﬁmmﬁrﬁz,m

327 SiTRETES, S o S I e 37 e | ST S o 9 O A
TS, B <A ARIETEETES, DIBAH O fehenl ST o UoigH: WHATS 3 WehHeh |
i TEHTEE A Y | WIS I, SRR ST SIS S7eh 31 W 1 |
$raw, o7 3R SF TR ST |
TR ST T SO T A AT T I o @ 1 R S A
W@mwﬁﬁw@mﬂmaﬂﬁqmwﬂﬁaﬁqﬁw 3 T IRAT |
| e et e i 6 et (dewerdam (Ye), e, e, 3w, Shewd, e, |
RUCED) 1
Activities (Total 30 marks): e

1 Visit industry related to Textile dyes. 2 Participate in workshop related to
Boutique Printing in Nearby Area. 3 Fruit wine industry visit: knowledge growing in
the concept of fermentation 4 Sketch flow chart of aromatic compounds. How can
be used in perfumery? 5 Case Study: (i)Synthesis of complex molecules using above
reactions. (i) Applications of organic chemistry in pharmaceuticals. 6 Problem-
Solving Sessions: Practice solving complex synthesis problems

| T a9 ST S as i J At B T

1. T JENT H TS Y S AT FT IFEAIT

2. ST ¥ & 3 fe TR Tt T WO/ T § FeT

3. et T ST T VT S h ST H Sl

‘ 4. qﬁﬁﬁmﬁﬂﬁw‘t@aam@aélmwsﬂm A AT AT R?

\6. Fa =2 (i) YA 3T AR BT I FCh e S F AW | (i)
| e i e T a9 3 S
J7.mww:aﬁaw{mﬂm3ﬁﬁm$ﬁmm|

Part C — Learning Resources ) ) ]

Text Books, Reference Books, Other Resources

Suggested Reading

History of Chemistry in ancient and Medieval India: Incorporating the History of Hindu Chemistry,

2014 by Ray Prafulla Charndra Acharya, ISBN-10 8121801540, Publisher Chowkhamba Krishnadas
Academy.

Chemistry and Chemical Techniques in India, Author: B. V. Subbarayappa, Publisher: Centre For
Studies In Civilizations, Edition:2004, ISBN:818758601X

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

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

Reaction Mechanism in Organic Chemistry, Revised Edition for 2026 by S. M. Mukherjee (Author),
S. P. Singh (Author), Trinity Press.

Guidebook to Mechanism in Organic Chemistry, 6th ednby Peter Sykes, Pearson education.

Name Reactions and Reagents in Organic Synthesis by Dr. S. Renuga VISHAL PUBLISHING CO

{@’/%\W\ W
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7. Reagents in Organic Synthesis | For CSIR (NET) | SLET | GATE | JAM | GRE IAS PSC Other
Competitive Examinations and UG and PG Students of All Indian Universities by Prof. Jagdamba
Singh and Dr. Jaya Singh (Author), New age international publishers

g Reagentsand mechanism in organic synthesis problem solving approach by SatyabanJena and
Laxmidhar Rout (Author) Indu book services Pvt Ltd.

9. Stereochemistry of Organic Compoundsby Ernest L. Eliel, Samual H. Wilen, Wiley India
10.Modern Methods of Organic Synthesis (4th Edition) 4th Edition, by W. Carruthers (Author),
ain Coldham (Author), ISBN-10 0521778301, Publisher Cambridge University Press

10.  Stereochemistry of Organic Compounds: Principles and Applications by D. Nasipuri, New Age
international Pvt.Ltd

Reference Books:

1. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 8th Edition,

Michael B. Smith, ISBN: 978-1-119-37180-9. March 2020, Wiley

2. Organic Chemistry, Solomons, Fryhle, snyder, Ill ed, Wiley
3. Organic Chemistry, J. Claydén, N. Greeves and S. Warren, Il ed, Oxford University Press

Journals based on BKS:

1 Traditional fermented products of India, by K. Rawat et al., Int.J.Curr.Microbiol.App.Sci (2018) 7(4):

1873-1883

2.Usage of traditional fermented products by Indian rural folks and IPR, by Seksr et al, ITK, Vol 6(1), Jan

2007.

Suggested equivalent online courses: archive.nptel.ac.in Historyofdyestuffinancient India
https://onlinecourses.nptel.ac.in/ noc22 cy55/ previewreagentsinorganicsynthesis
https://onlinecourses.nptel.ac.in/noc20 cy30/previewintroductoryorganicchemistrvl
https://onlinecourses.nptel.ac.in/noc22 cya6/| previewintroductgryorganicchemistryll
https://onIinecourses.swayamz.ac.in/cec24_cy04/previewbasicorganicchemistry
https://onlinecourses.n rtel.ac.in/noc2l g;ﬂ@ewstgeochemistw

/
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Syitabus - B.Sc. lind Year (11lrd Semester) - Academic Session :m:\;
TEEEs - AR R (e e - 750 2w an
(Under NEP 2000 & s per Ordinance - 14(1
Subject - Laboratory Methods: ()rgni(“ Syntheses and Separations ( Practical)
Rm-3

CO‘N C\\d(‘ NES s\q\Q\\\ Y nrs‘q A

\

WMaxvimum Marks : 100 (T0+30) Minimum Marks : 33
Total Credits : 4 Internal oo Extornal s co
tmit Topics Houn
1 Separation and identification of organic compounds of Dinary Organk mature n
systematically
1. Separation by water

2. Separation by sodium bicarbonate
| 3. Separation by sodium hyatroide
I RN T SO 0 e SR AR VRN |
1. S TR WER
2. @ TN TR TRT QR

3. B TN EEIRNITE RRT GNER |
1 1 Preparation and Pharmaceutical applications of following organic product (any 12
three) Chalcone synthesis (Cuisen&hmid! reaction, green synthesis) Benzoic acid
by hydrolysis of penzamide Dibenzal acetone (Claisen Schmidt reaction) Schift base
synthesis
| p-Nitro acetanilide from acetanilide
——— b IS L TR G Ul ISR RN '

R Rz o w1 AR W - RTHTEE ¥ WE HOURA QI Qg O - SR

e (R 3 W W) T AW ERN EREe & P aiienge
1L | Prepare reagentsin Laboratory: Tollen's reagent, Fehling solution, Molisch reagent, 12
| Schiff's reagent, bromine water et
1. Stereo chemical Study of Organic Compounds via Models and [CT tools. (i) R+ and [
s- configuration of optical isomers (il) , 2- configuration of geometrical isomers (i)
Newman projection, Fischer projection, Conformational analysis of cyclohexenes
2. Prepare chart of formulation of reagents

3. Industrial visit
4 Internship/Project under Supervisor Students should visit any chemical industry

to learn or observe the process and preparations practically and submit the report
of that industrial visit also

et & oF sk T FRETR o MR | I S I, ) v, Y N

wadw, @it st sl ‘
1 wireet it st o & nrvw & wrdf d a a fia v s | (1)
v ) T R- SIS R (1) e e e 2 e (1) @t ‘
IV, Y AT, WIEACHRHRIA F1 dwa AN |
2. 1 vt ¥ Fwor @1 < A ) |
3. 3frat wa W !
4 e & s e vaarsEy ot ) wawa o darfea a i s i |

ar 2 & e et ot e e e o e e i sl e a6 R i ]
| ot e e ey ‘ 3
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Governed by Kasturba Gandhl Natlo_nal Memorial Trust - Ca
@ Kasturbagram Rural Institute en

Kasturbagram, Indore (M.P.) - 452020
An Autonomous Women's College, Affillated to Devi Ahilya Unlvovni{y. Indore

Estb. 1963

; Note [Students should visit any chemical industry to learn or observe the process and
i preparations practically and submit the report of that industrial visit also

B e e e Ll 1B L L O M O L M LG LU i e

o v afen e sa olvedfn AR A A oft s e R

PartC-Learning Resources
Suggested Readings:
Text Books ‘ ‘ :
I. Dr. M. Satish Kumar Practical Physical Chemistry Sankalp Publication
2. Dr. Ajay Sharma Dinesh Practical Chemistry - II (States offmatter. 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 BhattqcharyaiAdvanced Physical Chemistry Practical Guide Bentham Science
[Publishers. )] | ‘ ;
5. D N. Bajpai Advanced Physical Chemistry S. Chand & company Limited
6. Dr. M.M.N. “Tandon unified practical chemistry” Shiva Ldl Agarwal & co.
7. Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish Dwivedi (Author) B.Sc. |
Chemistry Practical I, Krishna Prakashan Media i
8. Reinhart Keese, Martin P. Brindle, Trevor P. Toube Practical Organic Synthesis: A Student's Guide John ‘
Wiley & Sons, Inc.,
9. Sudha Goyal B.Sc. Chemistry Practical Il Krishna Prakashan Media
10. Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of Practical Organic
Chemistry”, Pearson Education, 2005, 5t Edn.
11. Gurthy, J.N., Kapoor, R., “Advanced Experimental Chemistry”. S. Chand and Co., 1987.
12. Sundaram, S., Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part 11)", S. Viswanathan Co. Pvt.,1996.
13. Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry, Scientific

International Publishing house, Tamilnadu, 2024. ,

§uggeiﬂ@digitalplatf rmswebl httgs:[[ngtel.ac.in[co_ur_sgiz104[105Ll (_)_4193102[ - ]

inks:
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(Under NEP 2020 & As per Ordinance — 14(1)
Subject — Basic Concept of Physical Chemistry (Major)
RAyg — We \EE B ol aERVIY

Course Code : . fdyeand0d0 | 1

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04 Internal : ....... External : ..........
1. T Course Learning | On completion of this subject, the student will be able to

outcomes (CLO) | urgasm qu eh & 4T, Rareeff it 0 3 @ g

1. Tounderstand the Apparatus used in Ras shala of Ancient
India
STl ST 6 e 3 S TN A

2. Second and third law of thermodynamics.
ST o8 g 3R et e

3. Introduction to phase equilibria, two component systems
and liquid-liquid mixture
TTeeT qTH, 2 e o 3R 79 5 WO o IR

4. Basic concept of electrochemistry
ey TaT i A R '

5. Chemical kinetics of first order and second order
reactions, pseudo-order reactions.

Wﬁﬁaﬁtmﬁﬁawwﬁ,mwmﬁﬁ

| Tt Fe
| Unit Topics Hours
I Apparatus used in the Rasshala of ancient Bharat (India): Uses and Design of | 12

Apparatus: Dola Yantra, swedani Yantra, Patan Yantra, Adhya Patan Yantra,

Kachhap Yantra, Deki Yantra, Vidyadhar Yantra, Baluka Yantra, Lavan Yantra,

| Nalik Yantra, Kosthi Yantra, Tiryak Patan Yantra, Ishtika Yantra, Damru

| Yantra, Dhup Yantra, Mush.

T TG T T S E e JT: 33) Y e T SANT: G 3, W

RERNIGEREN m:wﬁ,mﬁ,éﬁﬁ,mﬁ,wm,mw,mm

dﬂ,ﬁé‘fdﬂ,ﬁé&?wﬁ,gﬁwdﬂ,mﬁ, gvm,gwwﬁg:aﬁwu’a,w
kel

11 | Thermodynamics-Need for the second law of thermodynamics, different 12

| statements of second law of thermodynamics, Carnot cycle, Carnot

| theorem, concept of entropy, entropy change for the change of state of an

ideal gas or dependence of entropy on state variables of a system, entropy

\ ‘ change in physical change or phase transformation, Clausius inequality,

|
| | entropy as a criteria of thermodynamic equilibrium and spontaneity,

i entropy change in ideal gases, entropy change in mixing of ideal gases, third
3 FJ law of thermodynamics. |

fthermodynamics.
TR Sl & gd fram & e, Fwmfady ¥ gdta fraw & @ 9=
T, FHTe T, FHIE S, T o St s et i it srereen § oftad &
A Tt ufad a1 FH AT & e TR T Gt o P, sitferen wfad ar svae
| e i e e, e T ST, AT T S S 37 A
w9 i, st e § gt ot reet At 3 wyor # Gt aftad, FeAmfient
wqaﬁwﬁwnnm-ﬁ@:mﬂﬁaﬁmmﬁm,mﬁ, G, el A ST,

|F 3R A 9 T s
& g— B

=
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111 Phase equilibrium-Two component system, simple Eutectic Solutions, Lead- 12
Silver system, desilverization of lead, Zinc-Magnesium system, Sodium
Chloride-water system, Ferric Chloride water system, Copper Sulphate-
water system, freezing mixture.

Liquid- liquid mixture or solution of liquid in liquid, solubility of liquid in
liquid, properties of liquid- liquid mixture, ideal liquid mixtures, vapour
pressure of ideal liquid mixture, Raoult's law, Henry's law, deviation from
Henry's law, non-ideal real system, isotropic mixture, water- ethyl alcohol
system, water- hydrochloric acid system. ,
T AT G A, W e it acr, e =i 1, e a1 A,
s Bt T A, B T A e 7, i FAEE T FIP AT 7,
o T 7 7 O 53 7 54 e, 4 7 A e, 77 7 W E
o, et @ WA, SR 7 A A 7, e 7 Frw, w7 e, #E
fray & 39, mﬁmmﬁ,mmqm,mwmm o |
m@ﬁﬁ*mﬂ’i ﬂl{iaao.llmaml AT, fewaprt Aoy, 74 29 9A, |
3wz % Fram, &t 1 faw, W vk ) I B
IV, Electrochemistry-Conduction in metals and in electrolytic solutions, | 12
electrolytic conductance, specific conductivity, equivalent conductivity, ‘
molecular conductivity, effect of dilution on various conductance, other |
factors affecting conductance, Conductivity cell, migration of ions, |

|
Kohlrausch Law, Arrhenius theory of electrolytic dissociation, strong and ‘

weak electrolytes, Debye-Huckle Theory of strong electrolytes, Debye - | 1
Huckle - Onsager Equation (No derivation), transport number, | ‘
determination of transport number. 1
g7 TR T T TG ST T § S, agn S S, € T
W,Wm,mm,amamﬁvmﬂmﬂ ?
mﬁmwmmﬁmm,mﬂa,mmwm,mw, ‘ :
e AT TS H SR A, FA T A T A , et TR S |
12 T T, LT T SRR (1 e A ), 3 M, 3 WA
371 Frafron AmfeZ: T STACA STHT, T T TR, T AT, A F A
e, 3 WA ‘
V| Chemical Kinetics-Scope, instantaneous rate of reaction, factors affecting | 12

rate of reaction,(concentration, reaction temperature, pressure, presence ‘\

of catalyst, surface area of reactants and effect of radiation) concentration

dependence of rates, zero order reactions, first order reaction, second order ‘

reaction, pseudo order reactions, half-life and average life period, methods |

of determination of order of reaction, integration method, differential

method, half-life period method, activation energy, determination of |

activation energy, Simple collision theory based on hard sphere model,
_ Transition state theory-equilibrium hypothesis.

—

TaTAfaF aentad - &4, 3 9 A1 &l dlchl dF &, 3 o 59T 6 U F T A FA AT

F17E, (WTZAT, A9 7 AT, 7, IOR 4 Jufedfd, S ETCH] FT T & 3T

3 %V % Y1), HiEAT T i A Frdra, e e 1 31w, e i A,

T #1fz £1 3w, Tew Fife F1 o AT, SaTg S siEd sha F19, 3V AT e

foatoor 41 3 ol GETHEA a9, A9EF 99, FAT FA 99, | FAV F1, | A Fl

fagfeor, 2 Tirer dige @ AT Gl WerEd WA, Y AR Wgid e g |

anfag - 5 0 F @, 7 it &1 31w, o #ife &1 3 wan, 2adta aifa £ s
| o Fife &1 51 9, ST, WEHOT STadT, WeIgd, HHH0T SaEd

Activities (Total 30 marks):

1. Exhibition/ Identification of Apparatus used in Rasashala and comment on |
| it.

2. Prepare Chart of Apparatus used in Rasshala.

ﬁg\iggieﬂgi@ar_a_mf7ofJRgsshala model with Modern Laboratory.

ol e @/ g tm



1 'a. Design an experiment, like observing ice melt in different liquids, to |
visualize and understand the concept of entropy. *

5. Visit a power plant to see the principles of thermodynamics in action. ‘
6. Gain hands-on experience by interning at a chemical or pharmaceutical \ ‘
‘ ‘

company. \ ‘
7. Attend or present at regional or national chemistry conferences. | |
! . cafliii

Tfeaudr- ‘ ;
1.w@uaﬂmmmﬁa@wmmﬁmﬁa,mmmﬁﬁmﬂ@ |
a%ﬁ/f?ﬂ““ﬁ | !
| 5. aré oY TETIE | T & T AR T 1 '
| 3. %} 5 T ST TR S T T At & o] T |
} A.Wﬁmﬁwwmﬁﬁ%m@mﬁmmﬁ,ﬁﬁ ‘
| vy A T B s 3 e T TR

5. i i A et g W A A |

' 6. areh Tt A g a8 g 3y AT SRl 9T A
|7 S 1 T T A W o o e dl

- Part C — Learning Resources ]
Text Books, Reference Books, Other Resources

Suggested Reading
1. A Textbook of Engineering Thermodynamics By R.K. Rajput, Laxmi Publications, 2006

2. Heat Thermodynamics and Statistical Physics, Brij Lal & N Subrahmanyam, ISBN:
9788121928137, S Chand Publishing, 2012

3. Metallurgical Thermodynamics Kinetics &Numerical by Dutta S.K. and Lele A.B.,1 November
2017, Wiley

4. 5. Heat, Thermodynamics & Statistical Physics, Kakani SL, Sultan Chand & Sons, 2009 Phase
Equilibria, Phase Diagrams and Phase Transformations: Their Thermodynamic Basis, by Mats
Hillert, 22 November 2007, ISBN-10 0521853516, Cambridge University Press

6. Phase Equilibria: Basic Principles, Applications, Experimental Techniques, Arnold Reisman,
Elsevier, 22 Oct 2013

7. Electrochemical Methods: Fundamentals and Applications, Allen J. Bard, Larry R. Faulkner,
ISBN9780471043720, December 18, 2000, Wiley

8. Modern Electrochemistry 2A: Fundamentals of Electronics, Amulya K.N. Reddy O'M. Bockris,
ISBN9780306461675, May 23, 2008, Springer

9. Chemical kinetics By Michael Mortimer, 18 Jul 2002, ISBN: 978-1-84755-780-3, The Open
University

10. A Textbook of Physical Chemistry, By A. S. Negi, S. C. Anand, New Age International, 1985

11. A Textbook of Physical Chemistry, States of Matter and lons In Solution (SI Units) - Vol. 1 6th
Edition, January 2019 by K. L. Kapoor, McGraw Hill Education

12. PC Ray, The Hindu Chemistry uggested equivalent online courses:

1. Physical Chemistry-l By Prof. Md. Shahid Nayeem Aligarh Muslim University
_hilps://onlinecourses.swayamz.ac.mﬂrﬁ_S_cy,Q,ij,rgigy

2. https://onlinecourses.npteI.ac.in/n0c19_ch25/preview, Phase Equilibrium
Thermodynamics By Prof. Gargi Das IIT Kharagpur

3. https://onlinecourses.nptel.ac.in/noc22 cy58/previewlntroduction to  Chemical
Thermodynamics and KineticsBy Prof. Arijit Kumar De IISER Mohali.

N &/ 5
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Syllabus - B.Sc. 1ind Year (I1ird Semester) — Academic Session 2026-27
" e — A R af (gl wawer) - T 2067
(Under NEP 2020 & As per Ordinance 14(1)
Subject - Thermo chemistry and Phase equilibria experiments (Practical)

RIS ST T T T AT ST
Course Code : «obiesillivss

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04 Internal : ....... External & ...ooveeee
Unit | Topics . | Hours |
1 | Thermochemistry [ 12 |
| (a) Determination of heat capacity of a calorimeter using following | !
| experiments- |
(i) Change of enthalpy data of a known system (method of back calculation
of heat capacity of calorimeter from known enthalpy of solution of sulphuric
| acid or enthalpy of neutralization) '
(ii) Neutralization of hydrochloric acid with sodium hydroxide. (b) Study of
the solubility of benzoic acid in water and determination enthalpy change
(8H). il

(o) Fret e el e e e 1 o e 1 F- | :
(a)mmm:@w@ﬁmmj@maﬁwﬁmmm\ \
ST 1 e & ettt T ST AT 9y O A T ) 1
(i) i 2a TS 5 AT ETGAAI SR 1 ST
| (i) Mﬁéﬁ%mﬁgmsﬁammmaﬂt@aﬁqﬁaﬁq (AH) = frafor
I1 Phase Equilibria: 1. Determination of critical solution temperature and composition
at CST of the phenol water system 2. To study the effect of impurities of sodium
chloride and succinic acid on the CST of phenol-water system. 3. To study the
cooling curves for the following systems: (i) simple eutectic systems (ii) Congruently
melting systems
PIELDIKISH
(i) T e 7 35 e AT A S SR AT AT RIS T A FTA
(i) FATer-et 3= 3 a6 S FAES iR e st 1 STYE WA 6 I
FI AAGF BT
(jii) Fet o @ a1 o AU ST a5 bl ST FT:
(1) &7 Te FFaF A
() HETEH T T

—

1L 1. Determination of molar conductance, degree of dissociation and dissociation
c _tan.t of a weak acid. 2. Conductometric titrations of Strong acid vs strong base.
3. Kinetics of acid hydrolysis of methy| acetate with hydrochloric acid.
(i) 0 7t STt i I AT, JUFHR 1 AT ST G Tt =01 fator
(ii) Wt v T JaIed AT T ITAHAT A STATIH
4 L Y LY QY i
| (i) ZrEgTAeAftes: v % Ury WeTgel Uhiez F el el A A1 i
Activities 7 S o
1. Determination of pH of soil collected from various locations. 2. Determination of
| DS of g.at»erfgllgctii from different sources. ‘

et '
1.fafu= wurt @ e fugh & divm &1 fafon

| 2. e vt e e e W |

N\ —

|
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Syllabus — B.Sc. lInd Year (l"ld Semester) — Academic Session 2026-27

mreed — Ay, fda af (G W) - 99 0 2026727
(Under NEP 2020 & As per Ordinance — 14(1)
Subject Environmental Chemistry (DSE — 1B)

—: ygtawor warad fagm
Coursc Code : BSCDSE303

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04 Internal : ....... External : ......
1. | Course Learning = On.completion of this subject, the student will be able 0 :

outcomes (CLO) | qrazrsear qur &) 3 are, fereareff Freafeafiae ref ot o wew 2171
1. Description of Agricultural Science tests in the Bhartiya

Gyan Parampara.
ARG TF WO F B fage vl @1 fdaw
Fundamentals of Soil Scu.nce Land resource and soil
taxonomy.
weT fasT o AR iR e aifeRe @ o Rigrd
3. Effect, Causes and prevention of Air Pollution.

I YGEUT FT JATE, DR AR faawer
4. Effect, Causes and Prevention of Water Pollution. ‘

T UGEYT BT WATd, HRY AR faror
5. Water managements and its Parameters.

T Jegd IR 39 AUES

]

| Unit Topics }!Qlﬂ
| Agricultural science texts in the Bhartiya Gyan l’aramp'lra - (Indian | 14
Knowledge System): Krishi Parashara (Krishti Parashara) covers agricultural

chemical techniques — Seed treatement, use of organic fertilizers, Soil
treatment and Soil management, Crop recycling, use of ash, Use of natural
Insecticides and fungicides, fertility management. Water management :md :
purification technique in ancient time.

Keywords: Krishi Parashara, seed treatment, soil treatment, soil
management, Water management.

arla FTe A STer gdYua AR Qe UHIOT qhedlan ‘
FRIAZ: &9 TR, @S 39ER R 3UAR, Fa ‘

pi Fundamentals of soil science: | I
Land as a resource, ecological and economic importance of soil, Soil formation, ‘
classification of soil, soil architecture, physical properties of soil, soil texture, soil
water holding capacity, soil temperature, soil colloids, soil acidity and alkalinity, soil
salinity and sodality, soil organic matter, micronutrients of soil, nitrogen, sulphur,

_| potassium and phosphorus economy sail, soil biodiversity, soil taxonomy maps

e Tl F HA WedId:-

HA U FHYS & U A, A &1 aiiifEuafas ik

H dw Feca, Fa fAHAOr, FEr @1 asiteor, FeT

Waar, e & Wifas ao, @ a|rae, #ar Sid

| URUT AT, el dIUHATH, Al @SS, I Feldl

T enfraen, e daviar M Aer a8, e adfaw

Uerd, Wer & HEA WUd  ded, ASESE,  HEWwd,

UIZ QI dH 3N WTERIRA HATHaEAT, AT A T qudT,

HeT gaffeior Ha fra
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111, | Air Pollution ' | M
\ | Major regions of atmosphere, chemical and photochemical reactions in |
w | atmosphere.
| Air pollutants: types, sources, particle size and chemical nature, Major sources of
air pollution, Pollution by 502, CO2, €O, NOx, H.S and other foul-smelling gases,

" methods of estimation of CO, NOx, SOx and control procedures.

\‘Chemistrv and environment impact of the following: photochemical smog,

| Greenhouse effect, Venturi Scrubbers, Electrostatic Precipitators (ESPs).

| Ozone layer or ozone shield: importance of ozone layer, ozone layer depletion and 1

| causes, Chapman cycle, process of spring time ozone depletion over Antarctica,

ozone depleting substances (ODS). Keywords: Air Pollutants, Photochemical Smog,
Greenhouse S : | |
— arui - - |

\mem.mﬁmwwm- ‘

| T I N HUW A ugud: g, Ad, DT

e T AT Uy, arg uguer & wepa |

| SOz, €O2, €O, NOx, Hps 3R 3= ghugaa ET @

| wg@oT €O, NOx, SOx & T F add R AT

| w A *
e A @d FT IS g IR gaTayur a3 AT

gl TERAS gu, fawsd gara, agd w@had,

| TR Aeyd  Iaeigw, NSE wa ar e @,
NS WA F AEed, HSNA oXa awor 3R HROT \
‘kﬂuﬁaw. Jerdfeer @ add Fwg A SN e ‘
HT T HAT, A &ROT ety (NETH) !

—

V. Water Pollution:- Hydrological cycle, water resources, aquatic ecosystems, Sources | 8
and nature of water pollutants, Techniques for measuring water pollution (physical ‘
| and chemical tests like measuring dissolved oxygen, conductivity, pH, temperature, \

colour, smell, taste, turbidity), Impacts of water pollution on hydrological cycle and ‘

| ecosystems. Water purification methods.

STel UgquoT:-

Se Ueua & W AR ugpfa, Se uguer Fde &
S @ifge 3R uwrafEe afiafur @ g dd
sfTardieT,  =reresdT,  pll, d@OHAE, W, Y, ¥4I,
Jeams AUET), Jd aend g R aRfEufad 1
W S UGEOT & UNE| Sl My q
wRfag . S gRfeufad &3, STd Ugud,
aeTe T, o et |

Y Water managements and Parameters:- | 18
Effluent treatment plants (primary, secondary and tertiary treatment). Sludge |
disposal. Industrial waste management, incineration of waste. Water treatment |

| and purification (reverse osmosis, electro dialysis, ionexchange). Water quality ‘
| parameters for wastewater, industrial water and domestic water.
5 gaua X AGES:-

\
Y otE S sU9R AT (T A, & dcdga 3 ‘
ghue  suanr) $Hras  @uea) e TE H Ut |
Ugue, 37U e aEsfiaul, S| 3TER 31T *rg el %
gehA  UUHEIVI, AT S o HY, Hra=- afasy
| 319 ATT I, afteay ot Srer 3R U ST & S0 STl
| IOTEET ATIEE | ; f
" Employability and Higher Studies: ] ) ]
\ Students will graduate of this program can pursue careers in: ‘ ‘
® Soil testing lab

| A— -

[
| :
} l ® Quality Control and Assurance
|

" ~ | e Environment and pollution control

WA
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| e Academia
| Qe AEar 3R 3Ta Hewwe:
| e o1 e a we A a wfag aan w2
‘ o e TQeToT uAATEr
| . IOTEEl @ 3ty wnaraA
\ . oatayur 3R uguor fArmor
\ o HHT FD
Chemistry based skill development activity (Any three)
\ e Plantation in college campus or nearby area
\ e Estimation organic matter content of soil.
“ e Understand essentials for vermicompost for sustainable development
‘ o Preparation of Jeevamrit (fertilizer), Panchagavya (fertilizer), Beejamrit
e Study of soil profile in the field (soil texture and pH)
‘ e Visit Water treatment and purification plant
\ e Determination of COD and BOD

\ e Prepare chart of Quality Water parameter
e aene aRa she geE i a @E
a=|)
o @iasl GREX I WE-uE & 8T #A geriuvl
‘ o  HIA N FEAAET gy HY AN FT AT
‘ . Fad de™@ & @ gdtesdree H sfaardani

Y FHSTAT

. Shamra  4w), gwIed GE), fsmpa @
Ao

. @A F FET NETEA & HCAAA @@ Ferrae I
dro=)

‘ e ST 3WAR 3T YE YARTT AT 9T Sl |
‘ o D 3T NI FT AR
- IUTaEl ST GENEY @1 A dAR SEr

~ Part C - Learning ReSOlEEi -

Text Books, Reference Books, Other Resources

Suggested Reading .

1.  Stanley E. Manahan, 10th edition, Environmental chemistry, CRC Press, Taylor and! Francis Group,
us, 2017

2. Baird, C. and Cann, M., Environmental Chemistry, (2012), Fifth Edition, W. H. Freemann & Company,
New York, US.

3. Vanloon, G.W. and Duffy, J.5. (2018) Environmental Chemistry - A global perspective, Fourth
Edition, Oxford University Press

4 Brusseau, M.L, PepperLL. and Gerba, C., (2019) Environmental and Pollution | Science, Third
Edition, Academic Press. |

5. Masters, G.M., (1974) Introduction to Environmental Science and Technology, Johni Wiley & Sons.

Masters, G.M., (2015) Introduction to Environmental Engineering and Science. J Prentice Hall India
Learning Private Limited.

7 De, AK. (2012), Environmental Chemistry, New Age International Pvt., Ltd.

8 Khopkar, S.M. (2010), Environmental Pollution Analysis, New Age International Publisher.

] Das, A. K. (2012), Environment Chemistry with Green chemistry, Books and Allied (Polk V.M., "Green
Organic Chemistry and its Interdisciplinary Applications", CRC Press,2016. |

10.  Gadgil, M. 1993. Biodiversity and India's degraded lands. Ambio 22: 167-172.

11.  Johnson, D.L. 2006. Land Degradation (2nd edition). Rowman & Littlefield Publishers.

12

Marsh, W. M. &Dozier,). 1983. Landscape Planning: Environmental Applicalions,{ JohnWiley and
Sons, New Delhi, Rept. 2015.

Web sources

1. https:/hi.wikipedia.org/wiki/RATAA RSB
2. https://hi.wikipedia.org/wiki/HRARRITADIS A
3 http://www.mphindlgranthamdem}org/
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Syllabus — B.Sc. IInd Year (I

Maximum Marks : 100 (70+30)

@) jm &4 (1.4.) — 452020

areqarhit Trgta wREw T GRT Al

=

gdRANaT

e A &

T — AT, i at (G @Rey) - WA 2026727

(Under NEP 2020 & As per Ordinance 14(1)
Subject — States of Matter (MINOR - 3)
Course Code : BSCMI302CHT

Minimum Marks : 35

Total Credits : 04 Internal @ ....... External @ ...ccooes

1.

T Course
Learning g g A % o, fardt Frfefiam e Y @
outcomes (CLO) | | 1o duction of Bharatiya Knowledge System wi

to Nyaya Vaisheshika Philosophy.

2. Theories and principles (explaining atomic struc

3 Role of hybridisation in determining geometry and bond

angles of organic and inorganic molecules.
4. Periodic properties of elements with reference
block elements.

1. =g1y 3AWF I & Hesy A ARG AT WFAA 1

HEOT &1 ARSI
4. s 3R p-sclir deal & HI A deal & mafaE IqoT|
5. (EEfAe dU ¥ geftg @ewid, Mo 3R VSEPRI

Unit

Topics

11

‘
Basic concepts of chemistry described in Indian alchemy:- 1
The concept of acids and bases in alchemy, the importance of redox reactions in 1
the preparation of Bhasma, Flame test mentioned in Rasarnava, ancient |
classification of metals based on corrosion. \
Ancient Indian perfumery and Perfume making techniques |
perfume making techniques described in Agni-Puranas, Concepts of chemistry in
the Brihat Samhita, including Vajra Lepa, Vajrasanghat, cosmetics, gemstones and 3
precious stones, the manufacture of Hair Dyes and ink. Keywords: Ash, corrosion, :
gemstones

A 75 ST B U T T e AT - T § 3 Ud & ) ST, WeT |
o & =TT 3 T F HEw, TEIia 8 3 vid SarelT afiefr, emor & AR w
g T i) AT 1 T T U e gfen- 310 qoon § 3ot @a gl 9o
wfean & TP A F T9R, IF A, IR, W TAIH, T 74T TR T,
N

FIm Ar el & famion aw o s, dem, ™

Gaseous state-Gas laws, kinetic molecular theory of gases, ideal gas, deviation of
gases from ideal gas behaviour, modification in ideal gas equation and van der
Waal's equation, other equations of state, critical phenomena, pressure- volume
isotherms, Andrews experiment and isotherms of carbon dioxide, experimental
determination of critical constants, continuity of state, isotherms of van der Waal's

equation, relation between critical constant and van der Waal constant, Law of
corresponding state, reduced equation of state. Keywords/Tags: Gas laws, ideal

| gas, van der Waal's equation, isotherms, continuity of state

frefry sraen. e fam, el a1 nfass sio o agiE, stes i, sree g e 8
F aAA, HE g qefiE S arerard i § dead, e d s i,
| FHfer T, 2 AT WA A, VS A S e rgsiaares &

% \WSM\ 0 O%K?b

—1

Eia)liﬁpleign/ of this subject, the student will be able to :

th reference

ture.)

to S and p- |

5 Theories related to chemical Bonding, MO and VSEPIL

IRy

z.mmaﬁrmm?mmm%um ;
3 y@rdfas 3ot & FwfAfa st au ol & FURa & oA

I |

1of5
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V.

BY

%;ﬁ;ﬁuwmmwﬁu&w, ST 1 G, g wriE & aard a,
it et 3N aretarel fesria  di war, € e &1 o, S{aET F g
m‘?a:mnwfa? ?rqﬁw zwmfﬁn grerarer e, wardash, STEEdT  Hided

Liquid state-Intermolecular forces, Hydrogen bond, characteristic features of
liquids, structure of liquids, structural difference between solid liquid and gas,
liquid crystals, difference between solid, liquid and gas crystals, classification of
liquid crystals, Smectic, Nematic and Cholesteric liquid crystals, applications of
liquid crystals, seven segment cell, thermography. Keywords/Tags: Intermolecular
forces, liquid crystals, Smectic, Nematic and Cholesteric liquid crystals, seven
| segment cell, thermography

79 SFATT. S A T T, TSN a1, 71 Y T Y@ ARG, FAN AT A, 3
73 3R N F A9 WA S, 79w, 3, 7 3 FE & A @, 29
S T AR, e, Yo sl AR 73 e, 73 FEed & S, A
‘w@‘@méa ot W o Si T o o, 59 e, wifeE, Wi i
| TR 5 e, WA G A, iy

Co|londa| state-Collides, classification of colloids, methods to prepare re colloidal |
dispersions(sol), purification of colloidal dispersions, properties of colloidal
solutions, general properties, optical properties, Kinetic properties, electrical
properties, stability of colloids, protective action of sols, coagulation or
precipitation, coagulation capacity HardySchulzerule, liquid in liquid or emulsion,
types of emulsion, applications of emulsion, liquid in solid-gel, classification of gel,

preparation, properties of gel, uses of colloid. Keywords/Tags: Collides, sol, Hardy-
Schulze rule, coagulation, emulsion, gel

FHICTEE! TEUT HUZY, FHIe3S Hl arfia, WW(HWW@&E«W!
FIETEE WA 3 Y[E ST, HICTSE T 3 0, FIH 701, SaH1 1 7, fet 10,
% YA T, FICTTES T T, Bt h GaTTeHeh 3, Teheed 41 SRV, Fhe ] T
gyt e, 7 6 7 o S, R S, v 3 s, A e 7, S 7
}awﬁm T 1 7 v, et 35, A 3 Iw | A fe: W, e, el e |
fram, =hew, wE, S 1

Solid state- Solids, space lattice and unit cell, types of crystal lattice, |
crystallography, Law of stability of interfacial angles, Law of rational angles, Law of 7
symmetry, X-Ray diffraction by crystals- The Brag’s equation, experimental
| methods to determine crystal structure, Bragg’s method, Laue’s method, Powder |
method, determination of crystal structure of NaCl, KCI. Keywords/Tags: Space 1
| lattice and unit cell, crystallography, interfacial angles, rational angles, symmetry, ‘
Brag s equation |

maaavanaﬁa I JTTF 3 gHTE B V], A S & TR, Mmrﬁ |
| sfagga it 1 o i fram, Fferea Hor i, wrEwr iy, wed g
‘mftaaﬁﬁnwmw,mmﬁ%ﬁﬁﬁm%WMaw,anﬁa
a1, w0l v, qrzera ), NaCl, KCI 1 areeet e o et | an forg. shee e |

\éﬁtmmsmﬂ FACATTH, SHTUTER F107, I 0T, FHEGAT, SHT Gt

‘ 1. Activities: Uses of Reetha/Sajji Identification of Gems and Precious Stones |
used in Ancient India. i
\ 2. Viscosity Race Concept: Viscosity (resistance to flow) Activity: o Take ;
1 different liquids like honey, water, oil, and syrup. o Pour them down a tilted |
| tray or ramp.
‘ ¢ Observe which liquid flows fastest or slowest. Learning Outcome:
Understanding how different liquids flow due to internal resistance.
[ 3. Density Tower
* Concept: Density differences between liquids Activity:
‘ * Carefully layer liquids like honey, dish soap, water, oil, and rubbing

alcohol in a clear container. o They will form distinct layers based on
J _density.

12

12

12

|
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Y 4. Formation of Colloids - Starch Solution, Butter or Cream Formation
(Emulsion), Brownian Motion Observation (Microscope)

\ 5. Amorphous vs Crystalline Solids- Compare substances like glass

L (amorphous) and salt (crystalline) under a magnifying glass or microscope

| 6. Electrical Conductivity of Solids- Conductors vsinsulators .

‘\ 7. Sorting Solids Activity Concept: Types of solids — ionic, molecular, metallic,

covalent

1. wffafrt  for e 5
| e e v B R T 3 A e Rl Rl

5 T dYe FEET: T (e ) fafafa: 7w, e, d 3l
\ wﬁﬁammwﬁﬁlﬁwgﬁﬁémmwgﬁl

(o mﬂéf&ﬁ#mmmaﬁmm%ﬁvﬁnﬁf@m%m@%mmz
g i s 3 e e e 3 e

\imwm:mwﬁ%aﬁﬁwmwﬁammﬂﬁ%ﬂi
\‘ mw,mﬁ,ﬁaaﬂtrﬁnmﬁéﬁmmaﬁ@wﬁaﬁﬁ

‘ FraHIIE Tl

| & 3 U 3 STHR T S-S T ST f

‘4_mmﬁﬂﬁ-wﬁw,wmiﬁqﬁﬂh(mbm"ﬁ
Sy (FEHa)

s 1 sl T el S s i A et & A w (o

| SheCtrT) 3T A (el S vt i ger

6. Bl 1 I AT <ATerh ST FeTerh

|

\

\

|

|

|

\

7. 3rg weret @ oiey i iffafe @ 3 % FER A, AT TE, ‘J\

wfeas, HEadH ]
B Part C — Learning Resources ]
Text Books, Reference Books, Other Resources
1. Minerals and Metals in Ancient India (In Two Volumes), Arun Kumar Biswas, 1996, ISBN:
8124600481D. K. Printworld Pvt. Ltd.
2 prafulla Chandra Ray and History of Indian Chemistry, Vinayak Aswal, Indian Institute of Science

Education and Research Mohali April 2018

3. The Gaseous State, Kindle Edition, N. G. Parsonage, Robert Robinson, H.M.N.H. Irving, 22 October
2013, Pergamon

4. Physical Chemistry: Tenth Edition (Old Edition), Peter Atkins, Julio De Paula July 2014, ISBN-10
9780198728726 Oxford University Press

5 Liquid-State Physical Chemistry Fundamentals, Modelling and Applications, 14 August 2013, G de
With, ISBN-10 9783527333226, Wiley-VCH Verlag GmbH

6. Introduction To Liquid State Physics. Norman H March, Mario P Tosi, ISBN9813102535World

Scientific Publishing Company, 2002

7. The Chemistry of Colloids, John Foote Norton, Ellwood Barker Spear, Richard Zsigmondy, 12 March
2019. ISBN-10 1010089285. Wentworth Press

8. The Chemistry of the Colloidal State: A Textbook for an Introductory Course, John Christie Ware,
2009, J. Wiley & sons

Xﬁ}}/ | % sk ok
T (T
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W,

4. Formation of Colloids - Starch Solution, Butter or Cream Formation
(Emulsion), Brownian Motion Observation (Microscope)
5. Amorphous Vs Crystalline Solids- Compare substances like glass
(amorphous) and salt (crystalline) under a magnifying glass or microscope
6. Electrical Conductivity of Solids- Conductors vs insulators
7. sorting Solids Activity Concept: Types of solids - ionic, molecular, metallic,
covalent

1L ot frah i

o il e 3 R TR S AR deertt A el
5 e drg raumn. v (e sfad) mfafafa. 7w, arft, @ #i
méﬂawwwﬁﬁusﬁi@@gémmwaﬁl
e m%fmﬁ?mmmﬁamm%ﬁﬁnﬁr@m%m@ﬁmmr
ﬁm$mm%mawmmﬁ%ﬁwﬁaﬁ%%ﬂ
3, T 21t SEHWOT: T et 3 s oed St 1fd 7 - wza,aa‘mfﬁ‘
A, wrﬁ,aasﬁtrﬁwm@mwﬁﬁ@mﬁaﬁ?ﬁ
IEBICIEERC]
o 3T 3 ST T S-S T S|
A,ﬁarsgmﬁniw-maw,wmﬁwﬁﬁm(mm,mﬁwuﬁ
FaErE (FEnaTi)
's.wmﬁummaﬁammmqﬁmﬁ%ﬁm(ﬂ .
ST S T (FE) S TaTH i e il
6. 3T 1 e ATCThaT ST T FelTclh |
7. Fra et F1 B F nfafafa s 3 F yE AEEE, A0, |
uTfeas, FeEdSE __J

~ PartC-Learnin Resources ]
Text Books, Reference Books, Other Resources

Minerals and Metals in Ancient India (In Two Volumes), Arun Kumar Biswas, 1996, ISBN:
8124600481D. K. Printworld Pvt. Ltd.

prafulla Chandra Ray and History of Indian Chemistry, Vinayak Aswal, Indian Institute of Science
Education and Research Mohali April 2018

The Gaseous State, Kindle Edition, N. G. parsonage, Robert Robinson, H.M.N.H. Irving, 22 October
2013, Pergamon

Physical Chemistry: Tenth Edition (Old Edition), Peter Atkins, Julio De Paula July 2014, ISBN-10
9780198728726 Oxford University Press

Liquig-State Physical Chemistry Fundamentals, Modelling and Applications, 14 August 2013, G de
With, ISBN-10 9783527333226, Wiley-VCH Verlag GmbH

introduction To Liquid State Physics. Norman H March, Mario P Tosi, ISBN9813102535World
Scientific Publishing Company, 2002

The Chemistry of Colloids, John Foote Norton, Ellwood Barker Spear, Richard Zsigmondy, 12 March
2019. ISBN-10 1010089285. Wentworth Press

The Chemistry of the Colloidal State: A Textbook for an Introductory Course, John Christie Ware,
2009, J. Wiley & sons

T
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Syllabus — B.Sc. IInd Year (I1Ird Semester) — Academic Session 2026-27
yrgaed — Aea. i ad (i @) - WA 202627
(Under NEP 2020 & As per Ordinance — 14(1)

Subject — State of matter Practical (MINOR - 3)

Course Code : BSCMI302CHP

Maximum Marks : 100 (70+30) Minimum Marks : 35

Total Credits : 04 Internal : ....... External : c.ocoeue

e | T TR R YT e Y -
1. | Course i On completion of this subject, the student will be able to :

' Learning I G 8 6 A, farameff Freafefia a1 § e B

outcomes (CLO) | Introduction of Bharatiya Knowledge System with reference

1 to Nyaya Vaisheshika Philosophy.
2, Theories and principles (explaining atomic structure.)
| 3. Role of hybridisation in determining geometry and bond ‘
\ angles of organic and inorganic molecules. :
| 4. Periodic properties of elements with reference to S and p- |
‘ block elements.
\ 5 Theories related to chemical Bonding. MO and VSEPIL

1 syt AW gPer F FEHW WA AT TFU qfyay)
2. AT FIA N carE &3 ara feuia AR fFuE
3 swdfaw 3ot & smfAafla 3T gy @ @ FUIid & A

|
o H1 | ‘
|
|

4>3m;)-maﬁﬁ$ﬂaﬂﬁﬁ3?3§mzlm|
s JETEfEE au o g@efoq f@ewrd, Mo R VSEPRI |
:'linit Topics - 7/—; @

12

I Colloids ‘
1. Preparation of Colloidal Sols of following a. Arsenic sulphide b. Antimony

sulphide c. Ferric chloride d. Aluminium hydroxide
2. To find out the precipitation values of arsenious sulphide sol by using

monovalent, bivalent and trivalent cations.
3. To determine the nature of charge on particle in given colloidal solution and their

electrophoretic velocity and zeta potential.
4. To prepare lyophilic sol of starch.
5. To verify the Schulze -Hardy law ) - -

BE-C N

1. freeferfa s et i T |

a. AT GoFEe

b. @i gewrEe ;

C. Ffta FanTge |

d.ueg A ergiaTEe

2. @mﬁﬁ 2 TSR FT FA-gTS SRl T AN O S e | &

A 9 T FAT |

}3.ﬁqmmmﬁmwmﬁwﬁwﬁﬁ@ﬁfﬂéﬂﬁsﬂa i
.

| avg a1 faufoor

4. T 1 A A & A
| 5. e e o e v l
11 Liquid To measure surface tension of a liquid using stalagmometér (1_) dT(Eanmber ‘ |
‘ d‘rop weight method. (i) To determine the coefficient of viscosity of a following ‘
‘ viscous liquids using Ostwald’s viscometer (i) polymer (i) ethanol and (iii) sugar ‘ ‘

e




%

(i) 9z we

(i) g T Y T I Fh A F I T B A Aezdres aepniier
= AT Rk A & @ Y A o v o e fufor e

(i) e (if) goefter of i) <fFh

Solid State -To study various types of crystal lattices with the help of models.
aﬁumﬁ@a’fﬁwﬁamw%mm‘m T HAl

Part C-Learning Resources

Text Books, and references

1.
2:
3.

Sperling, L.H. (2005), Introduction to Physical Polymer Science, John Wiley & Son
Garland, C. W.; Nibler, J. W.; Shoemaker, D. P. (2003), Experiments in Physical

Batra, 5.K., Kapoor, V and Gulati, S. (2017) 1st Edition, Experiments in Physical Chemistry,
series. Chemistry, 8th Edition, McGraw-Hill, New York

Goyal, S., B.Sc. Chemistry Practical, Krishna Publication, 2017.

Book Age
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Syllabus — B.Sc. IInd Year (IlIrd Semester) - Academic Session 2026-27
qreasy — qLraa. fada ad (i deveR) — 93 ¢ 2026-27
(Under NEP 2020 & As per Ordinance — 14(1)

Subject — Basic Concepts in Inorganic Chemistry (MINOR - 4)
Course Code : BSCMI402CHT

Maximum Marks : 100 (70+30) Minimum Marks : 35
Total Credits : 04 Internal : ....... External : ..........
1. | Course Learning | On completion of this subject, the student will be able o:

\

| outcomes (CLO) | razse qr 813 % arz, Fremeff fffiam e et o e 2

1 1. Introduction of Bharatiya Knowledge System with

\ reference to Nyaya Vaisheshika Philosophy.

‘ 2. Theories and principles (explaining atomic structure.)

| 3. Role of hybridisation in determining geometry and bond
angles of organic and inorganic molecules.

4. Periodic properties of elements with reference to S and p-

| block elements.
5. Theories related to chemical Bonding, MO and VSEPIL

1. =TT A9 g9l o ged # Wit I 9O & IR |
zwv\gwmﬁm?ﬂﬁaﬁﬁmaﬁrﬁvm

3, S S i s it s o F Fuffe we s
sifere #

‘ 4. s 3T -ciieh deat o waM § el o STty
5. Tamfe s & i firgia, MO st VSEPR

Unit | Topies Hours
| Introduction of Bharatiya Knowledge System : 9
With reference lo Nyaya Vaishcshika Philosophy, Bonding Analogics in
Rasashastra, Concept of panchmahabhuta and Gunadharma. General
Introduction of Chemical Techniques in Ancient India. Soil ‘Fertilizer
Management and Biocontrol Methods in Ancient India. Methods and uses of
Jeevamrit (fertilizer), Panchagavya (fertilizer), Beejamrit

| Rt I T 5 e

= A9t 29t ¥ wed , wemer § o o i st demeny S o &
SEan| ST ad § TarE i dEHE T i o G afEe | e e o
s e e et S e Fafr | g (adm), e (), g Frefn
#1 fafiprt v 3w | aw foig; damerE, o, wﬁmwmﬁaﬁww

ill B Atomlc Structurt lheurursfmgwllrmuple 9

s Kanada's concept of atom and molecule formation (di- -atomic,

triatomic), concept of atom in Buddhism and Jainism. \
|

o Review of Bohr's theory of atomic structure and its limitations.

e Atomic spectrum of Hydrogen. Dual nature of particles and waves,
de-Broglie's equation, Heisenberg's uncertainty principle and its

‘ significance.

' Quantum numbers and their significance. Pauli's exclusion principle.

‘ and Hund's multiplicity rule.

| o Electronic configuration in atoms, shapes of s, p and d orbitals,

1‘ anomalous electronic configurations. |

|




L

g o o o e vy o o e (-, i1 o) alg
oref affe S ed & wEETo) Sh ST |
W%WWWWW@@WWW@WW e FEH|
it it it i Qe v, < el H1 aHw, grgaar a1 AfAfEaar
firgra 3t gosht HEd |
ma@maﬁtmm|mmmﬁmaaﬁrzgmmﬁwr
] 3 FRAF (o [SITE- S, p, ik siififeew % SRR, SFETA FARIF |
o= |

g fig: BTEgISH W, & % fam, sitwars firga, sdwgife a=me
Penodlc properties of clements with reference to s and | p-block 9

i elements |
Effective Atomic Number (EAN), shleldmg or sereenmg efffect, Slater

‘ rules. variation of effective nuclear charge in the periodic table.

‘ o Comparative study of atomic radii (van der Waals), ionistal radii and |
covalent radii (octahedral and tetrahedral) ‘

\ ¢ Definition, role and applications of ionization enemy, Elecllon ‘

| Affinity, Electronegativity.

\saﬂtp i qeal & gl A aeall o ATl 0 |

| ST Y] FEA (EAN), SR 1 ST W form, srad groft § wrEr

| oy S A o e B (e S aTe), S o e e i gerer [
‘mmm%m(maﬁrm> mmmfsaagm‘
‘m T FUTTHaRAT ST HRTT T TR, TR SR 3T

‘ AR fiig: EAN, T frsa, syt fiean, freeet Bean, st St |

2

| Theories of Chemical Bonding 9
o Ionic Bonding: lattice & salvation energies and their application Il |
stability and solubility of ionic compounds. Methods used for
calculating lattice energy, Madelung constant, Bom-Haber cycle, and

| its applications. Covalent character in ionic bonds (Fajan's rules).

| e Covalent bonding: Lewis structure, Valence Bond Theory (Heitler-

i London approach):

e Hybridization- Concept, types (sp, sp2, sp3, dspll d2sp3) discuss
each with suitable examples, dipole moment and percentage ionic
character.

e Valence shell electron pair repulsion theory (VSEPR): Its
limitations, directional characteristics of covalent bonds, geometry
and shape of some inorganic molecules and ions such as NH3, 130", |
CIF3, XeFa. !

e Bond Parameters: Introduction and their application, bond order,

| bond lengths, and bond angles.

uamﬁmm%ﬁma

| amﬁawmdﬂvaamwmﬁ eﬁtamﬁma?ﬁﬁ%mﬁ‘mﬁtmﬁamﬁ \

‘wmmm?ﬁn frecq feutia, aF B T SN gHE msnﬁrﬁﬁrwm%
\hﬁa@nﬁmarﬁmfﬂlamﬁﬁﬁﬁmnmw#ﬁwnm

‘Waéam?m A 97 fagid (Brgeat Tigd gfueRun)| Herur. ayavmo, |

(Sp, sp2, sp?, dsp?, dsp3mm%wmwaﬁﬁlﬁﬂam3ﬂm
sy Tor wfera @t g SfaE aerd (VSEPR): et dnd,
wewETa s 1 famrend falivaT, F@ s S S A 3 NH;, H30,;
CIFs, XeF 1 warfufer it GremT | @m uTe: qfeamn i 34 siqmi, e Fife, |




T\' TI Molecular orbital (MO) concept of bonding 9
| e Linear combination of atomic orbitals (LCAO) (elementary pictorial

approach). The approximations of the theory.

e Rules for the LCAO method, bonding, and anti-bonding MOs.

e Characteristics for s-s, s-p, and p-p combinations of atomic orbitals,

o Non-bonding combination of orbitals.

o MO diagrams of homo nuclear diatomic molecules: Liz, B€2, Nz, 02,
FE and their ions.

| e Molecular orbitals of hetero nuclear diatomic molecules: CO, NO.

} e Concept of HOMO-LUMO and NBO.

'« Employability and Higher Studies: Students will get a Jobs in the

| chemical, pharmaceutical, and metallurgical industries.

e Skills for laboratory analysis, quality control and spectroscopy.

| & Opportunities in government research labs (CSIR. DRDO etc.)

e Essentials for Interdisciplinary Research -Materials  science.

“ nanotechnology, catalysis. bioinorganic chemistry, and green

chemistry. 1
o Essential for competitive exams (GATE, NET, JAM UPSC).
Activitics

e Collection of different soil samples from the nearby area and study |
‘ their properties. Estimation organic matter content of soil.
e Understand essentials for vermi compost preparation in nearby area |
‘ of college campus
e Preparation of Jeevamrit (fertilizer), Panchagavya (fertilizer),
| Beejamit |
i e Assignment based CCE
e Prepare the project and models related to the atomic structure.
e How to calculate the Quantum number for Hydrogen.
e Prepare the models OI charts for shape of inorganic compounds.
e Explain the electronic configuration for copper and manganese.
e Casc Study: (i) Role of ionization energy in chemical bonding.
e (i) Importance of Polarizing Power of an element in predicting the |
| type of bond (iii) EAN is a predictive tool for stability of complexes.
‘ e Problem Solving Sessions: (i) Why in water, ammonia and methane |

central atomhave the same hybridization yet are different in geometry ‘

| (i) Why are compounds with high thermodynamically stable solids? }

AUy FENT (MO) S i aareT |
] A FEFRI a7tfiae: Ta (LCAO) (smerfir wpimesth gfrton) LCAO farfe, siefra ;
| sive e MO 3 for e | oy sififeed 3 S-S, - S P-P et 3 for |
| fadyara, ey o A-aTeT we | . T T T HUH F MO HAE: Lip, ‘
' Bes, Ng,0,,P; 3T 3 TR | T A1 W1 G-RAIF o3l 2 sAmfers Sfifdzew
' O, NO HOMO-LUMO, NBO 3iadravrm & fifg; MO #fitd, LCAO
jmﬁamamrﬁaﬁwﬁmanﬁﬁﬁ:
| 1. ST ¥ o & farfirer firgh 3 T o HrE 3P 3 T o6 ST
2. A EE & e G S AT AT F ‘
3. merfrare T 3 ATH-qTE 3 8§ A e R O  for s qii |
| oA | 1
| 4. % fodt o i e v (frh o e AR i) 3 T
| 5. Sfrargd (3d), = (34), g w1 fmfor ‘
| 6. AL mlf’fﬂ'dfﬂj;'

o T8
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~ PartC-Learning Resources J

. Text Books, Reference Books, Other Resources

Suggested Reading

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

Khera, ILC.. Gurtu, J.N.. Singh, J., Chemist for B.Sc. Ist Year, Pragati Prakashan.

Bariyar, A & Goyal. S.. B.Sc. Chemistry Combined (In Hindi) Krishna Educational

Publisher's Year: 2019.

4. Puri, BR., Pathania, M.S,, Sharma, L.R.. Principles of Physical Chemistry, Vishal
Publishing Company 2020.

s Gurtu, JN.. Gurtu, A., Advanced Physical Chemistry, Pragati P
9789386633347, 9386633345; Edition: IV. 2017.

6. Day,M.C.and Selbin. J., Theoretical Inorganic Chemistry, ACS Publications 1962.

7. Kalsi, P.S.. Stereo chemishy Conformation and Mechanism, New Age Intemational, 2005.

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

Reference Books:

. Prakash. S.. Founders of Sciences in Ancient India,
Ancient Scientific Studies, New Delhi. 1965.

2. Acharya PratUlla Chandra Ray - A Collection of Writings, Volume [IIA: A History of Hindu
Chemistry (Volume-I), Editor: Prof Anil Bhattacharyya. publisher; University of Calcutta.
Online  information https: //www.caluniv.ac.in/ncws/AI’cR%Z()Publication/acharya—
prafulla.htm]

3. Chemistry in India, in Traditions & Practices of India, Textboo
Education. Class XI, Module 2, Central

4. Subbarayappa. B.V.. Chemistry and Chemical Technies in India, Centre for Studies in

Civilizations. 2004, ISBN 818758601X.

Huheey. J.E.. Keiter, EA.. Keiter, R.L. &Medhi. 0.1<, norganic Chemistry: Principles of

Structure and Reactivity, Pearson Education India, 2000.

6. Douglas, B.E., McDaniel, D.H., & Alexander, J J. Concepts and Models in [norganic
Chemistry. John Wiley & Sons, 1994.

Suggested equivalent online courses:

MOOC: https:/ /alison.com/course/fundamcntals—of-chcmislrv

(s Lo —

ublications, Mcerut, ISBN:

published by The Research Institute of

k Board of Secondary

n

NPTEL: https://nptel.ac.im’courscé/l 04/106/104106119
}mps;//nplel.ac.in/courscs/l04/’1 01/104101 121/

Web sources-

hnps://www,sydney.edulaWscience/chemislry/~geor,qe/ 1108/ShapesOfMolecules.pd f
hnps://ansandculture.googlc.com/exhibit/rasashala-ancient-indian-alchcmical-lab—lmtional-
councilof—sciencc-muscums/KwJCaP 1RFOv-KQ'?hl=en
hup://sanskm.uoh_\'d.ac.in/evenls—new/’/\ncium-[ndian-chcmistr_\',pdf
hllps://insa.nic.inr‘writercaddala.’UpLoadedFiles/l] HS/V0101 1 | _PRay.pdf
hups://asi‘nic.in/Ancienl_lndia/Anciem_India Volume 9/article_8.pdf

https://vvm.or,q.in/study maleriaI/ENG%20-2OIndian%20Comributions%20to 9%20Science.pdf”

https://www.pgurus.com/chemislrv-in-anciem-india/

iitps://en.wikipedid.or.g wiki/Hi ,E)E’(ii;k'i]g'llli‘wl:7 %

AN

~

W
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yr Part C - Learning Resources
Text Books, Reference Books, Other Resources
Suggested Reading
Lee, J.D.. Concise Inorganic Chemistry. ELBS. 1991.
Khera, ILC.. Gurtu, J.N., Singh, J.. Chemist for B.Sc. Ist Year, Pragati Prakashan.
Bariyar, A. & Goyal, S, B.Sc. Chemistry Combined (In Hindi) Krishna Educational
Publisher's Year: 2019.
4. Pur, B.R., Pathania, M.S., Sharma. L.R., Principles of Physical Chemistry. Vishal
Publishing Company 2020.
S, Gurtu, JN.. Gurtu, A., Advanced Physical Chemistry. Pragati Publications. Mecerut, [SBN:
9789386633347, 9386633345: Edition: v, 2017.
6. Day,M.C.and Selbin. J.. Theoretical Inorganic Chemistry, ACS Publications 1962.
7 Kalsi. P.S.. Stereo chemishy Conformation and Mechanism, New Age Intemational, 2005.
8. Atkins Physical Chemistry, 10th ed.. Oxford University Press. 2014.

) tD —

Reference Books:

| Prakash, S.. Founders of Sciences in Ancient
Ancient Scientific Studies, New Delhi. 1965.
Acharya PratUlla Chandra Ray - A Collection of Writings, Volume [IIA: A History of Hindu

Chemistry (Volume-I), Editor: Prof Anil Bhattacharyya. Publisher; University of Calcutta.
https: //www.caluniv.ac.in/ncws//\l’cR%2OPubliculion/acharya-

India, published by The Rescarch Institute of

(]

Online  information
prafulla.html
Chemistry in India, in Traditions & Practices of India. Textbook Board of Secondary

Education. Class XI, Module 2, Central
4. Subbarayappa. B.V., Chemistry and Chemical T echnies in I
Civilizations. 2004, ISBN 818758601X.
Huheey. J.E.. Keiter, EA.. Keiter, R.L. &Medhi. 0.1<. norganic Chemistry: Principles of
Structure and Reactivity. Pearson Education India, 2000.
6. Douglas, B.E., McDaniel, D.H., & Alexander, J J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons, 1994.
Suggested equivalent online courses:
MOOC: https://al1'son.com/course/fundamcmals-of-chcmislr\'
NPTEL: https://nptel.ac.in/courscs/l(}4/106/'l 04106119
hnps:/‘/nptel.ac.in/courscs/104/101/104101 121/

[95)

1dia, Centre for Studies in

N

Web sources-
https:/ /www.sydney.edu.aW science/chemistry/~geor,qe/ 1108/ ShapesO/Molecules. pdf

hnps:s’/ansandcullure.googlc.com/exhibit/rasaslmlu-ancicm—indian-alchemical-Iah-nnlional-
councilof-sciencc—muscums/’K\\'J CaPIRFOv-KQ'?hl=en

http:/ /sansknt.uohyd.aoimevcms-new/Ancicm-Indiun-chcmier) pdf

https://insa.nic.in/w ritereaddata/UpLoadedl'iles/ [JHS/VO101 1 |_PRay.pdf
hups://asiAnic.in//\.nciem_lndiaJAnciem_India Volume 9/article_8.pdf

https://vvm.or,g.in/study material/ENG%20-20Indian%20C ontributions%20to %20Science.pdf”

hups://www.pgurus.com/chcmislrv-in-ancienl—india/

ips://en.wikipedia.or.q wiki Histow_ol_chemists ‘%

\\\ A

w
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Syllabus — B.Sc. IInd Year (I1lrd Semester) — Academic Session 2026-27

qreey — QgL fada ad (@l dveR) - 3 0202627
(Under NEP 2020 & As per Ordinance — 14(1)
Subject — Qualitative and Quantitative Appr oaches in Chemical
Analysis (MINOR - 4)
Course Code : BSCMI402CHP

unit | Topics ’ ' No of practical |
'\ | classes
1 S i I, (S B
Quahtatwe Inorganic analysns 5

| R
Note | Students should visit any chemical industry to learn or observe the process

\ \dentification of simple inorganic mixtures (4 radicals) with two acidic
| radlcalgqngvqm@ including typical combinations. |

FFEE TN * | ——
2 i S 21 e 3 Fafirg gt ¥ wrewe s e )
| EE F
L S —
nm | Quantitative anaIVSIs | 5
Determination of the percentage of available chlorine in a water sample
containing bleaching powder No of practical classes 5 5 Determination of
free alkali in soap solution through titration method

HAETHE TG0
‘Wﬂu%mﬁw%mﬁmwmﬁuﬁwm
mmﬁﬁnmmmﬁmﬁmw % ufaera &

foregfor SIAATE 9 o FET HET
i][ Measuring the pH of different solutions of acids and bases using a pH meter ‘ 5
L

ﬁﬁwmmmmaﬁtmﬁ%ﬁ%ﬁmm%ﬁtﬁ qaaﬂmwm |

and preparations practically, and and submit a report of that industrial visit also

mmmwﬁmaﬁtﬁmﬁﬁﬁm@ﬁmﬁﬁmmﬂ%
%q%maﬁwaﬁmmwaﬂmm%qﬁtwsﬁzﬁﬁmw w
a‘%ﬁqﬁ‘éaﬁmwﬁmﬁﬂ{

7R fag: st fm, aﬁﬁﬂm,cﬁqavﬁa - ‘L

Text Books:

Text Books, Reference Books, Other resources

1.

NowndswnN

Goswami A.K., Mehta, A, Khanam Rehana, O.RS, UGC Practical Chemistry VOL. 1, Pragati
Prakashan, 2015

Goyal, S., B.Sc. Chemistry Practical, Krishna Publication, 2017.

Vogel, A.l, A Textbook of Quantitative Inorganic Analysis, ELBS.

Svehlz, G., Vogel's Qualitative Inorganic Analysis, Pearson Education, 2012.

Mendham, J., Vogel's Quantitative Chemical Analysis, Pearson, 20009.

Vogel, A.l, Tatchell, AR, Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook of Practical

Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in Chemistry, 2024,
Scientific International Publishing house, Tamilnadu

BSCCH- 204 laboratory course-ll B. Sc. Il year laboratory course School of Sciences Department of

Chemistry Uttarakhand Open University
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