SCHOOL OF STUDIES IN CHEMISTRY
JIWAJL UNIVERSITY, GWALIOR

Module for B.Sc. Hons. —First semester (NEP-2020)
Session: 2025-26

Semester |
Major Major C-1(6 Credits) Fundamental of Inorganic Chemistry
Minor Minor M-1(4 Credits) Basic Calculus and Vector Calculus /

Elementary Botany
MD-1 (3 Credits)Basic of Tourism Management

"Multidisciplinary course
Ability Enhancement AEC-1 (2 Credits) f smar 3T FEFI HIUR TETHH
COUrse

Skill Enhancement SEC-1 (3 Credits) Vermicomposting

COourse
Project Work PW-1 (2 Credits)
Total Credits -20 |
AT U TGy T o
Hele ForaTad
AT THIIA HEAAAATAT

7 e
55 Gwallor - 474 011

(3 Scanned with OKEN Scanner



CBCS Annual Pattern
B.S5c. Ist vear
CHEMISTRY- Major-1
Syllabus of Theory Paper

Part A Introduction

3 | Course Type (Core
Course/Elective/Generic
Flective/Vocationall.....)

 Program-Certificate [ Class- B.S¢ | Year- First [ Session: 2025-2026
Subject: Chemistry
1| Course Code _
| 2| Course Title Fundamentals of I -ganic Chemistry
Major 1

4 | Pre-requisite (if any)

To study this course the students must have the

subject Chemistry in12th Course or equivalent

| & | Course Lﬁming outcomes
‘ (CLO)

following aspects of Chemistry:

I. Introduction of Bharativa Knowledge System
Including its Significance

2. Exnlain various theories and principles appliec to
reveal atomic structure.

3. Significance of quantum numbers.

4. Explain the concept of periodic properties of

¢lements with S and I Block elements.

Exslain theories related to chemical bonding.

By the end of this course students will be able to the |

5.
6. Explain the MO theory, Acid-base concepl. ph.
and buffer.
Credit Value 04 : i
Max. Marks: 30+70 | Min. Passing Marks:33 <3

[
| 7__| Total Marks

Part B- Content of the Course

“Trial No. of Lectures-Tutorials-Practical (in howrs per week):

| L-T-P: -

Unit Topics No. of
Lectures |

"Uait] | Introduction of Bharatiya Knowledge System Including its 12

Significance :
Introduction and significance of BKS, BKS's structure, historical

background of BKS, A few nateworthy features of BKS. General

Introduction of Chemical Technigues n Ancient India

Religion, Taboos, Spirituals, Tantri Maonira, Amchi Medicine System,
and Vaidya (traditional healthcare system) Land, water, and soil
conservation and management praciices; agriculture; animal husbandry;
forests; sacred groves, water mills; and sacred water bodies

Ke yn'uhf.!'.-"T ags; BRS Ancient fndia Chversisiey, Animal Husbandry, Vaidva, Myths

- E
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[ [Activities:

l. Collection of Medicinal plants and their uses from near by area
(Herbarium Preparation))

2. Ficld study of BKS in nearby arca

3. Prepare the Project and Modals related to Ancient Indian
Chemistry

Unit 2 | Atomic Structure:

12

(iyKanada's concept of atom and molecule formation (di-atom, tri
atom). concept of atom in Buddhism and Jainism, Review of Bohr's | ¢
theory and its limitations. Atomic spectrum of Hydrogen. Dual nature
of particles and waves, de Droglie’s equation, Heisenberg’s
Uncertainty principle and its signi ficance.

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

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

Keywords/Tags : Hydrogen spectrum, Hund s rude, Aufban principle. CoRfiEHraliins
Unit3 | Elementary idea of the following properties of the elements with
reference to s & p-block elements in periodic table.

1Z

o Effective nuclear number (EAN), shielding or screening effect, Slater
rules. variation of effective nuclear charge in periodic table.

o Atomic radii (van der Waals}

« lonic and crystal radii.

« Covalent radii (octahedral and tetrahedral)

Detailed discussion of the following propertics of the elements, with

reference to s & p-blocks. :
o Jonization energy- Successive ionization energy and factors affecting

ionization encrgy. Applications of jonization energy.

o Electron Affinity- Definition, factors effecting electron affinity,
periodicity

«  Flectronegativity- Mauling’s/ Mulliken's clectronegativity scales.
Variation of electronegativity with bond order, partial charge,
hybridization,

Keywords/Togs EAN, Aterrle rocdil, Towne Rowdii, Crvstal Rolii, Tonizanion Energv.

Unit4 | Chemical Bonding 12

. lonic Bonding: General characteristics of ionic bonding.

!-unic bunl:lir}g &Pnergy: lattice & solvation energies and their
importance in the context ol stability and solubility of ionic
compounds.

Siatement of Born-Landé equation lor calculation of laiiice energy.
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i Madclung constant, Born-Haber cycle and its applications. Covalent
character in ionic compounds, polarizing power and polarizability.
Fajan’s rules.

ii. Covalent bonding: Lewis structure, Valence Bond theory (Heitler-
London approach). ' .
Hybridization- Coneept, types (SP, SI”, SPY, dsp?.d*sPY)with suitable
examples of inorganic and organic molecules '
lanic character in covalent compounds- dipole moment and percentage
iriee character. W
P alence shell electron  pair repulsion heory (VSEPR) theory:
Assumptions, need of theory, application of theory to explain
cometrics or shapes of some inorganic molecules and ions on the
basis of VSEPR and hybridization with suitable examples of linear,
trigonal planar, squarc planar, tetrahedral, trigonal bipyramidal and
octahedral arrangements such as: NH., H:O, SF,, CIF;, PCls, SFs.

r ':IF::.. ch_l.
Bond parameters: Definition and factors affecting - bond orders, bond

| lengths, bond angles.

Keywords/Tags :lonic Bonding, Covalent Bonding, Fybridization, VSEPR Theory,

LCAQ, Bond Paranmelers _
Unit5 | Molecular orbital (MO) concepl of bonding 12
The approximations of the theory, Linear comb
(LCAO) (clementary pictorial approach}

Rules for the LCAOQ method, bonding and anti ‘bonding MOs.
Characteristics for s-s, s-p and p-p combinations of atomic orbitals,
nonbonding combination of orbitals.

MO diagrams of homonuclear diatomic molccules: H,, Li,, Bey, By, Gy

le ﬂ31 ]::p -H-ﬂd llll.‘.ir iﬂ'l"l—""--.
Molecular orbitals of heteronuclear diatomic molecules: CO, NO, CN,

HF.

ination of atomic orbitals

Acid-Base concepl

Arrhenius concept, Bronsted-Lowry’s concepl, conjugates acids and
bases, relative strength ol acids, Lewis concept, pH, buffer solutions. !
Acid-base neutralisation curves, Handerson equation. E

Strength of organic acids and bases: Comparative study with emphasis
on factors aflecting pKa values
Keywords/Tags : MO Diagrams, Acid-Hase Concept, Bronsted-Lowry s Concept,
Conjugate Actds And Bases, pll, Baffer Solution
Activities:
1. Extraction of Tulsi, Neem, Amla, Haldi
2. Gather data on the processes used 1o purify zine both historically
and currently.
3. Gather images and records pertaining to the history of two rust-
resistant monuments built in India.
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4. Gather information about traditional Indian cosmetics knowledge
and traditional Indian drug knowledge

5. Collection of Mcdicinal plants and their
{ Herbarium Preparation)

6. Chan preparation of Ancient Indian Scientist in Chemistry and
their contribution

Field study of BKS in nearby arca
Educational Tour of Industrics and Rescarch Institules — «

Prepare the Mroject and sodals related te Ancient Indizn *:

Chemistry

uses from nearby area

EEE

Part C-Learning Resources
Text Books, Reference Bonks, Other resources

Text Books:

Lee, J.1., Concise Inorganic Chemistry, ELBS, 1991.
mistry For B.S

Khera, H.C., Guriu, J.N., Singh, 1., Che
Barivar, A, & Goral. 5. B.Se. Chemistry Combined. {
Publishers Year: 2009 . 1
Puri. B.R.. Pathania, M.5., Sharma, L.R., Principles ol Physical Chemistry
Vishal Publishing Company 2020 e

Gurtu, J.N., Gurtu A.. Advanced Physical Chemistry. Pragati Publications,

Meerut, [ISBN: 9780386633347, 0386633345 Edition: IV, 2017
' ACS Publications 1962.

6. Day, M.C. and S¢lbin, J. Theoretical Inorganic Chemistry,
7. Bahl, A. and Bahl, B.S. Advanced Organic Chemistry, $. Chand, 2010
g Kalsi, P.S., Stercochemistry Conformation and Mechanism, New Age
International, 2003
9. Finar, L.L., Organic
10. Morrison, R.T. and B
11, Clayden, J., Greaves.
University Press, 2nd editio
12, Atkins Physical Chemisiry,

13.

c. Ist Year, Fragati prakashan.
In Hindi) krichna Educational

Lol |4 =
e a

=

Chemistry (Volume [ and 1), E.L.B.S.
ovd, R.N., Organic Chemistry. Pearson, 2010
N., Warren, 5., Wothers, P.. Organic Chemistry, Oxford

n, 2012

10th ¢d.. Oxford University Press, 2014

Reference Books:
cicnces in Ancient India, published by The Resecarch Institute of

New Delhi. 1965 (OCoLC)594302452.
‘allection of Writings, Volume [HA @ A History of

Prof. Anil Bhattacharyya, Publisher : University of

1. Prakash, 8., Founders of S
Ancient Scientific Studies,
2. Acharya Prafulla Chandra Ray - A C
Hindu Chemistry {Volume-1), Editor ;
Calcutta. . Online information:
httpsifiw ww gatluniv g, indnews’A 'Ll
3, Chemistry in India, in Traditions & Praclices o
Central Board of Secondary Education.
Subbarayappa, B.V.,Chemistry and Chemical Techniques in India, Centre for Studies in
Civilizations, 2004, ISBN 81 B7SB601X.
5, Huheey, J.E., Keiter, LA, Keiter, R.L. &Medhi, O.K., Inorganic Chemistry:Princi
Strueture and Reactivity, Pearson Education India, 2006. o Chemstry: Frinciples: ot
Douglas, B.E., McDaniel, D.11. & Alexander, J.J., Cancepts and Models in

o

———
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Iu}mganict‘.l'-emistry. John Wiley & Sons, 1994

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

g, McMurry, J.E. Fundamentals of Organic Chemistry. 7th ed. Cengage Leaming India

edition. 2013
9. Sykes. P.. A Guidebook 1o Mechanisms in Organic Chemistry, Oricnt Longman, New
Tata McGraw=Hill (2007)

Delhi (1988) 10. Barrow, G.M. Physical Chemistry,

Svgpested equivalent online courses:
«  MOOC: hups: :jl'i14m1_.11H11’ﬂ*l!ﬂ_-fimﬂ*.'aﬂlj;-ﬂlﬂL‘1_L—mT”ﬂE‘i

. NPTEL: https:/npicl.ac.in/courses/104/106/1041061 19/

hips: el e in/conrses/| (4101 1011217

Web sonrees

& /Shapes( yiMolecules.pdl

hiLpss Www :Incx'.mju.:11'1".51'g11g-:"cl‘n;n1iﬁir'-'f-uf.‘-l;l-r!-'.f-"-rl 1k

hips: ansondeulture.
of-scignee “museums BwiCaP 1R Fiv-k O hi=en

hitn: 5 :3|',-:!.:ri|.yuhtﬂ-g:.jn"-:rcnl*.::umw.'_e\n;i_mq!:rndiun-gh:-mistg'.m!l'
hitps: ip-a.nic.i fariteregddaiaU LoagdedFi i1 PRav.pdfl

hiips; asi niein/Ancient |MESEIJ-“—E|-‘|E Volume_Yarticle 8.pdl
Mﬂfﬂugﬁhmngf-i.jfng".m'-',ﬂﬁﬁiymf,E;Li['

haps: vam.org, instudy material ENGY

hppss W [HALEFLES M“r@mi.ﬂﬂ'fm-w

JuikiHistory ol chet pisiry

< en.wikiped

Part D-Assessment and Evaluation

supgested Continuots Fvaluation Methods:

Maxirnum Marks : 100
continuous Comprehensive Evaluation [CCE} : 30 marks, University Exam [UE) 70 marks
Internal Aszessment © Class Test m:i;nmntjl*r:sen:atinn 30

Continuous Com prehensive
Evaluation (CCE): 0
._-—-_ |
section[A)] : Very Short Questions 7o

External Assessment ;
University Exam Section: 70 Section (B) : Shart Questions
Lection [C) & Lﬂﬂt,_ﬂueslinm

Tirme

Total Marks: 100

| Any remarks/ suggestions: -

—
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CBCS Annual Pattern
B.Sc. Ist year
CHEMISTRY- Major-I
Syllabus of Practical Paper

Part A Introduction

S-gsion:2025-26

Program: Certificate Cl-ss: B.5c Year: Firs‘T

subject: Chemistry

1 | Course Code c1

2 | Course Title Qualitative & Quantitative Chemical analysis

3 | course Type (Core
Eﬁur‘sef EIEr:tiu.ef Generic Major-|
Elective/Vocational/.....)

To study this course the students must have the |

2 | pre-requisite (if any)
subject Chemistry in12th Course or equivalent.

By the end of this course students will be able to

5 | Course Learning outcomes
the following aspects of Laboratory in chemical

(cLO)
analysis:

« Identification of simple inorganic mixture

e Determination of ionic product, common ion
and solubility product

e Detection of Extra Elements and functional
groups in organic compounds

« Measurement of pH of different solutions of
acids and alkalies using pH-meter

o Measurement of the pH of buffer solutions

« Preparation of buffer solutions

& | Credit Value 2 (Practical)

7 | Total Marks Max. Marks: 30+70 Min, Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutarials-Practical {in hours per week): 4

K

" L-T-P: 60-0-30
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Topics Mo. of

Qualitative inorganic analysis 20 Marks 12

Identification of simple inorganic mixture (3 radicals) with two/three acidic and
wwo/three basic radicals (including typical combinations).

Special emphasis on leaming theoretical concepts of strong, moderate and “[:_al:
clectrolytes, ionic product, comman ton effeet. Solubility and solubility

product.
2 Qualitative organic analysis 748 Marks 9

I. Detection of hetero-glements (N.S.ClL Br.I)in organic compounds by

the Zinc Dust o
2. Functional group tests for plcnhul. aldehyde, carboxylic acid,
carbohydrate, phenols, nitro, amine and amide.

3 Quantitative analysis of acid, alkali and buffer solutions 15 Marks 9

janic Equilibria

1. Measurcment of pH of different colutions of acids and alkalies using pH-
meter (may use acrated drinks, fruil juices, shampoos and soaps)
Naote-use dilute solutions of soaps and shampoos 1o prevent damage 1o the

glass electrode.
3. Measurement of the pH

with theoretical values.
3. Preparation of buffer solutions and

capacity:

of buffer solutions and comparison of the values

determination of their pH and buffer

(i} Sodium acetate-acetic acid
(i) Ammonium chioride-ammaonium hydroxide

d wisit any chemical industry or Research Institute to learn or obzerve

' Note | Students shoul
and submit the report of that ndustrial

| the process and preparations practically
wksit also

Keywords/Tags: Inorganic Mixture Analysis, lonic Product, Commaon ion, Solubllity Product, Qualitative

Organic Analysis, lonic Equilibria, p* Buffer Salutions

Part C-Learning Resources

Text Books, Reference Books, Other resources

Text Books:

1. Goswami A.K., Mehta, A., Khanam Rehana . ,
Pragati Prakashan, 2015 i g e VOL.1,

X

(3 Scanned with OKEN Scanner



. Goyal, 5., B.5S¢. Chemistry Practical, Krishna Publication, 2017,

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

. Swehla, G.. Vogel's Qualitative Inorganie Analysis, Pearson Education, 2012.

. Mendham, .. Vogel's Quantitative Chemical Analysis, Pearson, 2009,

3 "'-"ngﬂlh Ak, Tatchell, A.R.. Fumis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook of
Practical Organic Chemistry, Prentice-1lall, Sth edition, 1996.
 Mann. F.G..& Saunders, B.C.. Practical Organic Chemistry, Pearson Education (2009).
Khosla, B, ., Garg, V. C..& Gulati. A., Senior Practical Physical Chemistry, R.Chand &

Co.: New Delhi (2011).

Mohd A . Ramesh K T,
Chemistr: . 2024, Scientific Internitio

Anuradha S, Bassa $, Advar<i ] Laboratory Technigues in
nal Publishing ho- se, Tamilnadu

References:

Organic Chemistry Orient-Longman, 1960.

10, Mann, F.G. & Saunders, B.C.. Practical
W G., Tatchell, A.R., Practical Organic

I1. Fumiss, B.S., Hannaford, AJ., Smith, P.
Chemistry, 5th Ed., Pearson (2012)

12. Ahluwalia, V.K., &Aggarwal, R., Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Fress (2000).

13. Prof. Robert H. Hill Jr., David C. Finster. Laboratory Safety for Chemistry Students, 2nd
Edition Wiley ISBN: 978-1-119-02766-9 May 2016

14. Prudent Practices in the Laboratory: Handling and Management of Chemical Hazards,
Updated Version, ISBN 978-0-309-13864-2 | DOI 10.17226/12654, The National

Academics Press, Washington D.C.
15. Mohd A A, Ramesh K P, Anuradia S, Bassa 8, Advanced Laboratory Techniques in
Chemistry, 2024, Scientific Intemational Publishing house, Tamilnadu

Supgestive digital platforms web links: Wﬂ_ﬂgﬁﬂhﬂﬂ_ﬂ%ﬂ

suppested equivalent anline COUrses:
https:/ 'wmm&#ﬂ?ﬁw
L ] i ch=7&sim=31&¢ni=1

ol 8

Mh:uﬂ"rlu'nm_ i

al € henmistey pUualitslive A win )
I b / : | ainf

- in

Mo

g,  hitpsehemlilret ;

sieneial Clemistry Laha /it hnline €
H_Measarenicnt pnd s Applications (E s pieid naind )
10, Teingassfow o b/l _exl les/FaliorigbGemerie/ G uiles b0 Flectrochemical Analyvsis Dixikl

TEE 11 LT TR TR Ilesd e b gad 1
11. m!|rs»:|’fwrl!,ggrllgnrl.r;[!girmﬁ:lg{uﬁ.pul[‘
12, hitpetwebhost brideew.edufe2king/CHEM42LalvT IiuiTers®s2 fand’

Yo U roper
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Part D-Assessment and Evaluation
Internal Assessment Marks External Assessment i Marks
Class Interaction /Quiz Vha Vaee an Practical
Attendance Practical Record File
Assignments [Charts/ Model Table work [ Experiments
Seminar / Rural Service/ i
Technology Dissemination/ =0
Report of Excursion/ Lab Visits/
Survey J Industrial visit)

Total Marks: 100

Any remarks/ suggestions:
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B Part A: Introduction
Program: Certificate Course | Class: B.Sc/B.A, [Year: 1 [ Session: 2025-2026
Suhbject: Mathematics [

| | Course Code
2 | Conrse Title Basic Calculus and Vector Caleulus
3 | Course Tvpe Minor — 1
4 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in class 12,
5 | Course Learning The course will enable the students to:
Outeomes (CLOY) I. Understand the differentiation and integration by Ve 1
approach.
2. Sketch curves in a plane using its Mathematical properties
in the different coordinate systems of reference.
3. Usingthe derivatives in Optimization, Social sciences,
Physics and Life sciences etc.
4 Leam lo differentiate vector-valued functions with respect
to scalar variables.
5. Develop a strong understanding of the gradient, divergence,
and curl as key operators in vector calculus.
6. Develop an intuitive understanding of how the concepts of
vector caleulus relate to real-world physical phenomena.
6 Credit Valoe Theorv: 4
[T_ Total Marks Max. Marks: 30 + 70| Min. Passing Marks: 35

' Part B: Content of the Course
Total No. of Lectures (in hours per week):2 hours per week
Total Lectures:60 hours

Topics

No. uf"“
Lectures

Module

Indian Knowledge System:
1.1 Contribution of Indian Mathematicians in Calculus

1.1.1 Aryabhata
1.1.2 Madhava
1.1.3 Jyeshthadeva

1.2 Vedic Calculus
1.2.1 Differentiation using DhvajaGhataSiitra

1.2.7 Successive Differentiation using Urdhva-TriyagbhyamSiitra
1.2.3 Derivative of the division of two polynomials using Urdhva-
I TriyagbhyamS0ira 1o
1.2.4 Integration by using EkadhikenaPlirvenasitra
1.2.5  Integration based  on partiul  fraction  using
ParBvariyaYojayetSitra
1.2.6 Integration of the product of two functions using Urdhva-
Triyagbhyam3S{itra
1.3 Vedic Approach to Areas under Curves

Name of BOS: Mathemalics Signature of the Chairman (BOS):
DMIE: .ooionmnniraraesssnsnnrasssmntninsarnses Name: Dr. Anil Rajput

X

Page 12 of 23
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Differential Calculus:
7.1 Successive differentiation
2.1.1 Leibmitz theorem
2.1.2 Maclaurin's serics cxpansion
2.1.3 Taylor's serics expansion
2 IBasic Concepts of Partial Derivative of two and three variables
2.3 Asymploles
1l 3.3.1 Asymptotes of algebruic curves 15
2 1.2 Condition for Existence of Asymplotcs
2.3.3 Parallel Asymptotes
2.3.4 Asymplotes of polar curves
2.4 Curvalurc
7.4.1 Formula for radius of Curvature
2.4.2 Curvature 31 origin
2.4.3 Centre of Curvature

Integral Calculus:

3.1 Integration of ranscendental functions
1 3.2 Reduction formulae

3.3 Definite Integral

3.4 Double and Triple Integral

15

Vector Calculus:

4.1 Vector differentiation
4.1.1 Rules of diffcrentiation
4.1.2 Derivatives of Triple Products 15
4.2 Gradient, Divergence and Curl
4.3 Directional derivatives

4.4 Vector ldentities .

I l 4.5 Vector Integration

| Industrial Applications:
1. Applications of Calculus to solve the problems related to

| s‘ﬁ‘ Industries, Business and Economics, 05
¥ 2, Applications of Vector Calculus to solve the problems related

| to Industries and real world.

Keyvwords/ Tags:
Vedic Calculus,Successive diferentiation, Partial Differentiation, Asymplotes, Curvature,
Definite Integral Double and Triple Integral, Vector differentiation, Vector integration.

I Part C: Learning Resources
Text Books, Reference Rooks, Other Resources

Suggested Readings:
Text Books:

1. Gorakh Prasad: Differential Calculus, Pothishala Private Lid., Allahabad, 2016,

2 Gorakh Prasad: Integral Caleulus, Pothishala Private Lid., Allahabad, 2015.

3. M. Sarsn and §. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt. Lid.
\_____ Allshabad, 1990.

Mame of BOS: Mathematics Signoture of the Chairman (BOS):
A R R W Name: D, Anil Rajput *(B‘VL-*

é/ Page 13 of 23
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4. Marvin L. Bittinger, David ). Ellenbogen, Scolt ). Surgent: Calculus and its
Applications, Pearson, 2011,
5. Absos Ali Shaikh and Sanjib Kumar Jana: Veetor Analysis with A pplications, Narosa
Publishing House, 2009,
6 Gerard G. Emeh, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
7 Bharati KrsnaTirthaji Maharaja, “Vedic Mathematies™, Motilal Banarasidas Publisher,
Delhi, 1994,
% Sncha Amit Vaidya: The Contribution of Vedic Mathematics in Advance Caleulus,
hitps://shodhganga.inflibnet.ac.in/, 2019,
o me UE Rt Ay s 3
| Reference Books:
. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
Mumay R. Spiegel: Vector Analysis, Schaum Publishing Company, New York, 2017.
Bibhutibhusan Datta and Avadhesh Marayan Singh: History of Hindu Mathematics,
| Asia Publishing House, 1962,
| 4 Larry ) Goldstein, David 1 Schneider, David C Lay, Nakhle H Asmar: Calculus and [ts
Applications, Pearson Education, 012,
Suggested Digital Platforms Web links:
hutps:/fepgp.inflibnet.ac.in
hi'q:5ﬁfrm'id:ﬂhclures.mm’unhmitﬁiil-rmrkt:-:
https:-'m'uw.cshiksha.mp.ggv.inﬂnpdh:
Suggested Equivalent online courses:
I hups:/inptel.ac.in‘courses’ 11 106146/
hitps:/inptel ac.in‘courses/| 22102004/L02
| hitps:/nptel.ac.in‘courses/111/101/1 11101080/

Bad I ==
Fai- Al

| Part D: Assessment and Evaluation
} Suggested Continuous Evaluation Methods:
- Maximum Marks: 100
| Continuous Comprehensive Evaluation (CCE): 30 Marks ,
__Unlw:mi.l.;r Exam (UE): 70 Marks
| Internal Assessments
| Continuous Comprehensive Evaluatron {(CCE) Total Marks: 30
1
External Assessmeni: | SBection (A) : Very Short Questions
University Exam Section Kection (1) ¢ Short Queslions Total Marks: 70
Time: 03,00 Hours | Section (7)1 Long Ouestions
DHE, oo Signaursofthe Chaieman BOSH QIA__

Name: Dr, Anil Rajpu
Page 14 of 25

£
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Syllabus of Theory Paper

Part A Introduction

Program: Certificate Class' :B.Se. | Year: First Session: 2025-26
Subject: Botany
1| Course Code
2| Course Title Elementary Botany
3 | Course Type Minor paper |
4 | Pre-requisite (if any) To Study this course, a student must have studied the subject
Riology/Life Scicnces/Agriculture in class 12th.
5 | Course Learning oulcomes On completion of this course students will be akle -
(CLO) « Explore Indian knowledge system about plants and
contribution of Rishis
e Gain the knowledge about external and internal
structure of plant body
: « Understand various physiological processes of plants
Acquainted with Concept of gametophyte and
Sporophytc i
6 | Credit Value 3 >
7 | Total Marks 100 Max. Marks: 30470 | Min. Passing Marks:35

| Part B- Content of the Course
Total No. of Lectures- 45 hours Theory Tutorials-Practical- 15 hours (in hours per week):
| .FT—P:

Unit Topics Mo, of Lectures
| Plants in Bhartiva Gyan Parampara g

1.1 Botany definition, scope and imporiance

1.2 History and evolution of Botany in India e

1.3 General Idea about Botanical concepls in Vedas

1.4 Contribution of Indian Rishis in Botany { Parashar,
Charak, Shushrut}

1% Plants in Indian Traditional food and medicine

« Activity-enlisting of plants in Charak and Shushrata

I Plant Morphology-External Structure of Plants: 9

1.1 Root: Structure, Types(tap root and adventitions root)

and Modifications (For storage of food) Sy

1.2 =Stem: Structure, Types{erect and weak) and

Muodifications (of Underground stem})

1.3 —Leaf: Structure, Types (Simple and compound) ,

venation and Modifications of leaf lamina

|4 ~Flower: Structure, lypes (hypogynous, perigynous,

epigynous], placentation

1.5-Fruils and sceds

* Activity- Field visit to study vavious lypes of flawers,

Sfruits, seeds e,

mn Plant Anatemy — Internal Structure of Plants: 9

1.1 Cell= struciure and eell organclles

1.2 Tissues and types of lissucs

1.3 General Anatomy ol -
1 = -
K :
RS
-

1.3.1-Roots
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1.3.2 - Stem




1.3.3 <Leaf

* Activity- Preparation af Cherts and models
General idea of Plant Physiology: 9
L.l Plant water relations {lmbibition, Diffusion, Osmosis)
1.2 Absomption and transport of Water

1.3 Transport of Solutes

LdAssimilation of Encrgy- Photosynthesis

1.5Release of Energy- Respiration

*Activity = Quiz competition on Vari
z t Various Ph '
it vsialogical

Y

\F

Plant reproduction, Growth and Fropagation:
1.1 Plant propagation and types of propagules
1.2 Plant reproduction (Sexual and Asexual)

2 1.3 Plant growth regulators

.4 Concept of gametophyte and Sporoph
1.5 Altemation of Generation e

*Field visit and trailsof, plant growth and propagation

KeywordsTags: Morphology, Anatomy, Physiology, Propagation

Part C-Learning Resources

‘o Text Books, Reference Buoks, Other resources

uggested Readin

= Bhojwani, 5.5. and Bhatnagar,
House, Delhi. 5th edition.

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

Event, R.F. (2006) Esau’s Plant Anatomy: Meristems, Cells, and Tissues of the Plant Body: Their
Structure, Function and Development. John Wiley and Sons, Ine.

*  Fahn, A. (1974), Plant Anatomy. Pergamon Press, USA.
;l-;p:&ns. W.G. and Huner, A. (2008), Introduction to Plant Physiology. John Wiley and Sons. U.S.A.
1 1hon.

.. ®  Mauscth, J.D. (1988). Plant Anatomy, The Benjammin/Cummings Publisher, USA.

v Sharma , PV, (1981) "CharakaSamhita” (Translation) ChaukhambhaOrientalia, New Delhi.

¢ Sircar , N.N 1991 Viaksayurveda of Parashra { A Treatise on plant science) Sri Satguru Publication

. Sril:]:mnm Munthy, K.RE. ( 1991) "Sushruta Samhita" - Translated ChaukhambhaOrientalia, New
Delhia

s Tair, L., Zeiger, B, MOller, LM. and Murphy, A (2015), Plant Physiology and Development. Sinaver
Associates Inc. USA, 6ih edition,

“2, Suggestive digital platforms web links

seffarchive org/de il g undamentalsofbobDunse = Tad pape/SE maode2u

S.F. (2011). The Embryology of Angiosperms, Vikas Publishing

Suggested equivalent online courses:
SO IO O s waam.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30marks University Exam (UE) 70 marks

Internal Assessment : Cluss Test Assignment/Presentation 30 marks
Continuous Comprehensive
Evaluation (CCE):30
| Exiernal Assessment : Section(A) : Very Short Questions (50 Words 70 marks
University Exam Section: 70 Each)
Time : 03.00 Hours Section (B) :Shont Questions (200 Words Each)
Section (C) :Long Questions (500 Words Each)
Any remarks/ suggestions:
I': -
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Suggested Readings:
.Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryolog

Publishing House. Delhi. 5th edilion.

« Dickison, W.C. (2000). Integrative Plant Analomy. Harcourt Academic Press, USA.

. Ever, R.F. (2006) Esau’s Plant Anatomy: Menstems, Cells, and Tissues of the Plant

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

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

« Gangulea,H.C., Das, AK., Dutta R.C.(1891 ) College Botany Vol
Book Agency, Kolkata

« Hopkins, W.G. and Huner,
and Sons. U.S.A. 4th edition.

. Mauseth, J.D. (1988). Plant Anatomy.

« .Mishra,P.K. (2016} Botany in Vedas ,
« Sharma , P.V. (1981) »CharakaSamhita" (Translation) Chau

y of Angiosperms, Vikas

-l New Central

A, (2008). Introduction to Plant Physiclogy. John Wiley

The Benjammin/Cummings Publisher, USA.

Write and print Publications,New Delhi
khambhaOQrientalia,

New Delhi.

Sircar, N. N. (1891) Vrakshayurveda of Parashar,
Satgura Publication, New Delhi

« Srikantha Murthy, K.R. { 1991) "Sushruta Samhita” - Translated

.Ghauhhambhaﬂrianiaria. New Delhi
« Taiz, L., Zeiger, E., Meller, LM, and Murphy, A {2015). Plant Physiology ar =

Development. Sinauer Associates Inc. USA. 6th edilion.
o s, ToErEfeT o A FrpTR” FFTAE TR EE ST, Rr=flISBN - 078 &1-237-

6138
o firem Fareft, 2009 Wﬁﬁnﬁqﬁﬂmﬁwmﬂmm—mhﬁﬁ

« AT, Taez 2008- R = A qerTi g AT, Rt SEN: 978-81-237-

B164-8
« o, orfir 2001 "R e s gwTerE AT TR (SEN 81-902378-0-2

“2. Suggestive digital platforms wab links
1. w!ailylundﬂne@alsarhuﬂﬂm“ﬁ z7ad/page/58/mode/Zup

A T strETeT TEaET: SWAYAM and MOOCS #1H

{ A Treatise on Plant Science) Sri

hitips:/ e vew, mooe.org A
psEwayam, gov.i
11"“[E3-’-""m=-!.nc_'}'_”| o |
- Ll = I ;"-1 r
; . . tf%-“’.
L
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Syllabus of Practical Paper

Part A Introduction
Program: Certificate Class': B.5e, © Year: | Sesslon: 2025-26

Subjeet: Botany

1 | Course Code
1 | Course Title Elementary Botany
3 | Course Type (Core
Course/Elective/Generic
ElectiveVocationall.....) Minor Paper-I
4 | Pre-requisite (if any) To Study this course, a student must have studied the
subject Biology/Life Sciences/Agriculture in clase 12th,
5 | Course Learning outcomes On completion of this course students will be o. (< w-
(CLO) »  Cain the knowledge about external and iziema!
* structure of plant body
s Understand various physiological processes of
plants
« Apply the knowledge of propagation
6 | Credit Value 01
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

| Part B- Content of the Course
Total Ne. of Lectures-Tutorials-Practical (in hours per week):

L-T-P:
Lnit Topics . No. of Lectures
I. To study important Indian plants mentioned in Vedas like

Amla, Tulsi, Peepal, Bargad cte.
2. Madifications: Root (Fusiform, Napiform, Conical,
Tuberous For storage of food), Stem( Rhizome, Corm,
Tuber, Bulb of Underground stem)
3. Leaft Types (Simple and compound] , venation and
Modifications of leaf lamina
4. Study of different types of tissues (parenchyma,
collenchyma, sclerenchyma, types of vascular bundles.
5. To study temporary and permanent slides of Irmnsverse
section of monocot stem maize (Zea maize)
6. To study temporary and permanent slides of transverse
section of dicot stem of sunflower ( Helianthus)
7. Demonstration of potato Osmoscope
8, Demonstration of Wilmons bubbler
9. Studyo [ cutting, budding, air layering
Remark:
+  Above practicals could be designed according to locally
available plant materials.
o  Online available resources, charts mogels, photographs of

Indian Rishis can also be uscd.
Ficld visits could be ammanged based on the availability of the plant

-'ru1"||i-"'

Vi s

| _ material, .
Htmrdﬂ“,: Modifications, Tissues, Osmoscope, Propagation

7 \
- b
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Part C-Learning Resources
Text Books, Reference Books, Other resources

o 7, HeiE A g e 1991 W TRt 2-ve i v, 0

o iz 1047, 1992 TEer R v s e, fef
TR iy Averft e R R s, Rt

ISBN: 978-81-237-6138-1
e, Aol 2009 et R o3 st sl g -
TR AT
.= HaTA, 237 2008 - "RAFEAE" SFHEE 090F wav, efSEN: 976-81-237-8164-8
» oA, stter R rererE s /S BN 81-902378-0-2

o fiz, 4t 2001 s At el Ram, st e, e
Suggestive digital platforms web links:
hitpswww mooc.org
https:/'swayam. gov,in
htips:/‘nptel.ac,in

“izhested equivalent online courses:
hitmsiwww mooe.org
huips:/inpiel.ag.i

=

| Fart D= Scheme of the practical exam (External assessment)

.| Elggcﬂ' ted Excreise: = - i —=% ]
1. Lab exercise onexternal morphology 15
| 2, Lab exercise onanatomy 15
3.Lab exercise on physiology 10
|| 4.Lab excrisc on plant propagation/ Indian plants in Vedas - 10
| 5.. Spotting (Spots | to §) 20
6. Viva voce 10
| [ 7. Record und Sessional 10
i_&. Attendance 10
| TOTAL= 100
| Any remarks’ suggestions: Nil

= -M'L .
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9. TAT A, TR FTAT | T A weer
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. mﬂ-wﬂﬂmnﬁumﬂmmrrmﬁﬁrwﬁmﬁﬁw AT HEA B
. mwmmnmm,wﬁnﬁwmﬁmﬁmmm?l
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T T, Hd g, sy sy
Wﬁumgﬁﬁ PG/ VAT AT ey A a
b F S OF T st 1991 REILCEE i E e CP R a———
. w&.ﬂﬁ,.mgzmﬁ:wn:ﬁhmm_ﬁwﬁ |
. ﬂ.m.ﬂmwmmmmm,ﬁﬁﬁ
ISBN: 978-81-237-6138-1
o o Aot 2009 et R o srofir st o -
TFE AT
. ﬂanﬁ,mzma-'ﬁnmimﬁ*ﬁmnﬁqgmm, R=ft/SEN: 978-81-237-
8164-8 '
o oA, wifer R o aer s srfe TR SEN: 81-902378-0-2
o Tz, A1 2001 v St @l Fra, et me | i

" zitam R et i fr

Litpas/wWww eoc. org

htips://swayam, gov.in
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Part A Intraduction

"Program: Certificate | Class: Bachelorof [ Year: | Session: 2025-26
' Tourism Management

: ol
— Subject: Tourism Management
_-T -i_‘:';ﬁt Code _Ii #
r‘z_":'_cnu_ﬂ; Title Wasies af Tourism Management

|

-3 'Enur}i—r.:.:l'n‘pr {E.‘nr}.: Course! | Vocational
Fltﬂwﬂﬂ" eneric Elective !
v _ Vocal ionall..)

 —————— —— =

| 4 | l‘ru-rc-quisltem' ﬁ_] —l_{]pcn for Al

5 | Course Learning Outcome | Students will be able to
i (CLOY * Understand tourism as a social, cultural, and
| economic phenomenon.
' » Identify how traditional Indian practices shaped
carly forms of tournism.
»  Fvaluate India’s cultural assets and their
significance in tourism.
! » Develop marketing stratepies that incorporate
cultural and spiritual value propositions.
» Understand how Indian plilosophical ideas shape
consumer experience and destination identity.
» Analyze policy frameworks through the lens of
Indian traditional govermance.
» Apply practical knowledge in itincrary planning
and service coordination.
» Recopnize the importance of customer service
| and professionalism in lourism operalions

6 | Credit Value 3

i 7 Total Marks Max Marks: {00 | Min Passing Marks:

(3 Scanned with OKEN Scanner



Mart It = Content of the Course

Total No. of Lectures - 45 (in 03 hours per week):

L-T-F:
[ Unit “Topies o | No.of
...... L i | Lectures
I Unit Name: Introduction to Tourism a 09
s Concept and scope af tourism: Delinitions, LYpes. and }
clagsilications.
« Historical evolution of tourism in Irlia and globally
! | Overview and relevance in madem disciplines
i ; s Traditional Indian concepts of travel (e.p.. Tirtha Yatra, Pexh
| Darshan).
| « Role of ancient texts (like Ramavana, Mahabharata, Jaraka
Tales) in promoting pilgrimage and cultural travel
1 Unit Name: Heritage and Culture in Indian Tourism 09
» Tvpes of heritage: Tangible and intangible.
- . UNESCO World Heritage Sites in India
! l e Indian ant forms, architecture {e.g..Vasu Shastra), performing
arts, and crafis.
l «  Fostivals, rituals, and spiritual tourism.
+ Rolc of raditional knowledge in destination branding.
| Unit Name: Tourism Marketing 09
« Principles of tourism marketing and destination promotion.
s  Storytelling and branding using mythology and folk narratives.
'« Role of dharmic values (Satya. Ahimsa, Seva) in cthical tourism
i . practices.
o« Spiritual branding and market positioning of Indian destinations
| " Unit Name: Tourism Operation I
i v | = Components of the tourism industry: Transporl, accommaodation, o
i ! altractions, intermediaries
| e Travel Agency and Tour C yperations
o Functions of a travel agency.
~ Tour operator functions amd 1ypes of tours (inbound,
outbound, domestic)
«  Guiding and LEscorting Services
o Holes and responsibilitics o tour guides and escorns.
o Pre-tour and post-tour dutics.
o Tourist sufety, code of conduct, and soll skills
v Unit Name: Future growth and development ol Indian tourism 09
«  Mational and state tourism policics
«  Entreprencurship in tourism: Start-ups, digital platforms, local
vEnturcs.
« Indigenous models of self-reliance (Swadeshi, Gram Swaraj,
Atmanivbhar Bharat)

. e ==

fart C- Learning Hesources
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- MANAGEMENT ' ]
TOURISM AND TRAVEL MANAGEMENT - Course

(awayam2,ac.in)
Course Name: TS-1: Foundation Course in Tourism

T5-1; Foundation Course In Tourism - Course
(swayanlac.an)

—

' Su[:gﬁt;d Reading

Reference Books
% The Business of Tourism, Holloway. 1. C., Pitman Publishing. London, 1994
% Toursm Principles and Practices, Kumar §.. Mishra S, & Mohan J.. Oxford Higher
Education, 2012.
Understanding Tourism, Medlik 5., Rutterworth Hinemann, Oxford, 1997
Tourism and Development, Sharpley R, The Sage Course Companion, 2013,
Successful Tourism Management, Seth PN, Sterling Publication Pvt Lud., Delhi, 1997.
Tourism Development — Principles and Practices, Rhatia A.K.. Sterling Publishers Pyt Lid,
New Delhi, 2003,
Tourism Development & Management, D.Souza M., Mangal deep Publication. Jupur, |

2003,
% Culwural heritage of India, Bhattacharyya, H.. Ramakrishna Mission Inst of Culture, 2002.

> Tour Operation and Management, Biwal, A. & Roday. 5., Oxford University press, 2009,

LA T N

L

Online resources
# hup: Tounsm. gov.in
» Unit-LINTRODUCTION TO TOURISM.pdl {ibmnotes.in) |

*  epvapkosh.ac. 45T TORRY -6, pel

_—

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): marks Universily Exam (UE) ™ marks

|
" Internal Assessment: Contineous | Class Test Assignment/Presentation [=n
| Comprehensive Evaluation

| ICCE) ; |
I [':].I.FI'I]I! Ai_irlimcnl: Section(A): Three Very Shont Questions I gf = {
I.:'nl'lu"ll.':l'!-lljl' Exam Section: 740 (50 Wards Buclh) | r Im
Time: 02.00 Hours Scetlon (B): Four Shont Questions (200 72" =
Waords Each) | Tot: o

acetion (C): Two Long Questions (500
Wionds liach) |

———
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Course Code

Course Title Basics of Vermicomposting

Course Type Skill Enhancement Course (5.E.C.})

| el BB e

Pre-requisite Open for students of all streams.
{if any)

5. Course Leamning After completion of course student will leam.
outcomes (CLO) 1. Understand technique of vermicomposting.

2. To get opportunities of employment,
3. Improve soil health.
4, Work on green wasle management.

. Credit Value 02

Total Marks Minimum Passing Marks -

100 as

Part B'= Content of the Course = *. -

Total numbers of Lectures = 30

Maodule

Topics _ No. of
Lectures

Unit I
1.1
1.2
1.3

Concept of Vermicomposting.

Season.

Introduction, Scope and significance of vermicomposting.

History of vermicomposting ancient roots and moage.n methods.
Identification and biology of common earthworm species
responsible for fast composting.

Activities : I
1) Survey of locally available species of carthworm during rainy

7} Local visit to study various types of vermicomposting units.
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| Unit 11 | Technique of Vermicomposting, 10
2.1 | Preparation of composting pit/ bed.
2.2 | Inoculation of earth worm.
2.3 | Maintenance of composting unit.
Activities :
1) Set up a small or larpe mnmmpnﬂmg unit at you mndemc

or al institute,

2)Maintenance of vermicomposting unit.

Unit 111 | Collection Methods 10
; 3.1 | Collection packaging, storage and marketing of vermicompost.

3.2 | Collection of Vermiwash and its uses.

3.3 | Separation and conservation of earth worms. Further utilization and
sale.

Activities :

1. Apply vermiwash on some plant species and observe its
effect. _
2. Prepare a business plan for vermicompost.

- ..-;‘;-_ ik g & Pﬂﬂ.-.-c g,

[ A5 L 1 d gt
A il

Euggut:d Rudiﬁp

. 5w, wrewr 2007 TTHFeaT aUIEIiERIaiAl, ST U0E T, TR

2. Singh, Keshav 2014. A textbook of Vermicompost, Vermiwash and Biopesticide,
——  Biotech Books, '

3. A=EEH, s Ud Forsy (Eds.) 2014 S am, At gftass s

4. EIR] Board, 2008. The Handbook of organic farming and organic foods with
vermicomposting. Neem Publishers, Engineers India Research Institute (EIRI)

5. Seethalekshamy, M. and Santhi, R, 2024, Vermitechnology. Saras Publication,

6. Peterm Devies 2014, Vermiculture and Vermicomposting. Peter Davies (Kindle
Edition)

7. Badwork, V. 2025, Text book on Vermiculture and Vermicomposting . Bhumi

Publication.

E-learning resources :

1) hups:/iwww.onlinebiologynotes.com/ vermicomposting
- ﬂ“ | ( D Al Bogpas )
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2) https://www. nios.ac.in PDF I
3) hitps:/fagri horti.assam.gov.in. PDF
4) hitps://www,researchgate.nel
) https/ in PDF
7). hups:/fwww.course.org/lecture/solid wasie management PDF
Part -D
Maximum Marks 100
Annual Exam. 100
Minimum Passing Marks ~ + 33 e
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Course Code

Course Title Basics of Vermicomposting

Course Type Skill Enhancement Course (S.E.C.)

- B [

Lo -

Pre-requisite Open for students of all streams.
(if any)

Course Leaming | After completion of course student will able to set a
outcomes (CLO) vermicomposting unit and prepare small business plan.

Credit Value 1]

Total Marks Minimum Passing Marks

100 : a5

Part B — Content of the Course — .

I

Taotal numbers of Lectures = |5

Experiments No. of

Lectures

Survey, identification aad classification of various species of carth 15

WOITNS.

Physicochemical analysis of vermicompest,

Analysis of vermiwash to get its nutntional value.

Study of pests and diseases of eanthworm.

—

Methods of disease and pesicontrol in earthworms,

L
"

Wl &l W oM

Study of effect of vermicompost and vermiwash on various plants.

Establishment of vermicompaosting unit al your institute,

Establishment of small portable vermicompost unit at your home or
agricultural land.

p tl-'."-'gr

|_ .

Field visit to any vermicomposting unit and prepare a report on it

Prepare a small and large business plan on vermicomposting.

T e

(3 Scanned with OKEN Scanner



