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HEMCHANDRACHARYA NORTH GUJARAT UNTVERSITY, PATAN

Course Name: B, Sc. Chemist6y Semester: V

PROGRAM CODE: SCIUGI02
C()URSE CODE: SC2SMJDSCCHE50I

Type ofcourse: Major Discipline Specific course
Name of course: Fundamentals of Chemistry III (Major-l)
Total Marks: 100

Effectivc from Junc 2025 Under NliP 2020

.1pourse Objectives:
l. To understand the core concepts ofelectro motive force.
2. To understand physical chemistry concepts ofNucleophilic Substitution Reaction
3. To know about the Volumetric titrations and calcularions for Acid Base Titration.
4. To study about the Slnltnetry grcup elentents & symmetry operations.

Course 0utcome:

trnif

l. Students will have a finn fcL,.rndation in the fundamentals and application ofcurrent
chemical and scientific theories including those in, physrcal anc analytical chemistry.
2. students will appreciate the central role ofchemistry in our society and use this;s a
basis
for ethical behaviors in issues facing chemists incruding an understanding ofsafe handlingo
chemicals. environmentar issues and key issues facing 6ur society in enerly, hcalth and 

-
medicine.
3'Students wi, be able to design and carry out scientific experinrents as we[ as accurateryrecord and analyse the results ofsuch exjeriments.
4 Srudents wi, be skired in pr.brem sorving approach, creativc thinking and analyticaltasoning as applied to scientific problems.
5. To know about the Volumetric iitrations and calculations for estimation.

Electro Mo
Topic

tive Force Hou rs

I5Introduction ofTerms

: ft:1il?;',f,fl:lin, Redox, Anode, cathode

- Oxi<iation & Reduction potentiel
- L,tectro Chemical Series
- Nernst Equation

MBQ.

Without Transference w ith Transference Verili cation ofConcentratio n cell and it's EMF equation.EIectrolyte concentrati on cell
Concentrati on cell with out transference , Concentrati

Total Credits:
04

Teaching Hours per Week: 04 Theory Extemal 50 Marks
Teaching Hours per Semester: 60 Intemal 50 Marks

Credit
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tran sference
Electrode concentration cell
Liquid -Liquid junction potential
Application of EMF measurements
Determination of
-Solubility product ofsparingly soluble salt
-Stability constant ol'complex
-Equilibrium constant
-pH
-lonic constant of water
-Dissociation constant of weak acid,

Numerical
ucleophilic Substitution Reaction

The reaction mechanism

Mechanism of SNland SN2 reactions

Stereochemistry ofreaction SNI and SN2 reactions

Relative reactivity in substitution

Solvent effect variation at carbon site

Relative leaving group activity
Neighbouring group participation

Cornpetitive reactions. Elimination El. E2 and Ercb mechanisms

t5

3 Acid Base Titration
Construction oftitration curves (Neutralization ofweak acid by
strong base and weak base by strong acid only)
Neutralization ofpolyprotic acid (Dibasic and tribasic acid only)
by strong base
Analysis of Soda Ash
Indicators, Mechanism of Indicators
Gran's plot
Buffer Solution, buffer level, types ofbuffers, buffer range &buffer capacity
Numerical
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Symmetry
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Suggested books:

I . Chemical application of group theory by F.A. Cotton

2. Chemical bonding and introduction by K.C. Patel, R.D. Patel and Raval

3. Application ofgroup theory to chemistry by Bhattacharya

4. Symmetry in chemistry by Jafle and Orchin 9 4-2013

5. Advance inorganic chemistry by cotton & Wilkinson

6. Basic principles ofspectroscopy by R. Chand

7. Organic chemistry Vol. I by S.M. Mukherji, S.P. Shingh, Kapoor

8. Spectroscopy organic compounds Vlh edition by P.S. kalsi

9. Organic chemistry by Morrison and Boyd

10. Spectrometric identification oforganic compounds IVs edition by Silverstain,

Basslerand Morrill.

I l. Application ofabsorption spectroscopy oforganic compounds by John R. Dyer

12. Spectroscopic method in organic chemistry Vth edition by Dudley H. Williams &lan

Fleming

13. Physical methods for chemist Ruwssell S. Drago

14. Organic spectroscopy by Williams & Kemp

15. Organic spectroscopy b1 V.R. Dani

16. Qualitative Analysis R.A. Day & A.L. Underwood

17. Analytical Chemistry G.D. Christain

18. Fundamentals ofAnalyical Chem istry D.A. Skoog, D.M. West &F.J. Holler

19. Principals ofAnalytical Chemistry J.H. Kennedy

20. Analyical Chemistry - Principals & Techniques L.G. Hargis
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY'

Course Name: B'Sc' Chemistry Semester: -V

PROGRAM CODE: SCIUGI02
' COURSECODE:SC23MJDSCCHE50T

'I'o

PAT

' Type of course: Major Discipline Specilic IKS courSe

Name of course: Ancient Indian Chemistry (M:!lg?
Total Marks:100

Effective from June 2025 Under NEP2020

Course Outcome:
L students will have firm faith in our knowledge systems'

i. iir,,a"n,, will appreciate the central role of chemistry in uplifting our society for

centuries.
3.students will be able to understand and earlier methods ofdesign/ synthesis/extract'ion

ofnew components and compare these with present systems'

+. itudents witl be more motivated and believe in our indegenious sytems and get

.tiff"U i" ptoUf". solving approach, critical thinking and analytical reasoning to have

answers to social Problems.
l.'sira.ii *lfr know about Tradtional fiangrances and their cultural, spiritual, and

medicinal role.

l5
ndian traditional metallurgY

. Overview of Indian metallurgical tradition

. Vedic MetalltrrgY of
Copper. lrc'n../inc. Gold and Silver

. Ct iliitlry of Motlern Alloy (mild Steel and Stainless steel'

and German silver) antl Ores (Gold, Silver' Iron' Aluminum

ChemistrY of Ashok Stambh

. Techniques of Manufacturing Coins in Ancient lndia and in

present times' Types of Historical Coins

o Matels used in Ayurveda, Material and process' Rasayan and

Bhasam

SPV

ffi^,
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Extemal50 MarksWeek:04HoursTeachin
lntemal50Marks

Theory
Semester:60Teach i Hours

TotalCredits:
04

Course 0bjectives:
i. io ,"d".'tt".a and appreciate Indian contribution to chemical sciences' '

2. To understand ancieni Indian metallurgy and compare with present system.

3: i; il;;;iilrhe contribution of tndian chemist sir p. c. in chemicals sciences and

industrial chemistry.
J.i" 

""[""*f"Oge 
the contribution of Raman effect ny indian lobel laurette Dr' C' V'

Raman.
5. To know about extraction of various fra rances in ancient lndia.

HoursCredit
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. C. Ray's philosophy of chemical sciences
. Ray's Synthesis ofsulphur compounds including long chain

species, and comparison with modern methods,
. Ray's Synthesis ofcondensed heptacyclic c
. Ray's SynthesisThioketones and applications of

thioketones.
Discovery of Mercurous Nitrite (Hgz(NOz)z): Experimental

methods used and Significance and applications. Comparison
of mercurous nitrite rvith mercuric nitrate.

. Organic and inorganic nitritcs

. Philosoph].' firr nationalisnr and education. lnfluence on
future generations of chemists in ]ndia, Creation of a research
cu lturc in Indian universities

. Relevance ofRay's methods in modem inorganic and
industrial chemistry

. Study of Nitrites and Hyponitrites of Alkali and Alkaline
Earth Metals

I

15IRaman S pectroscopy
. History and discovery, Contribution of Dr. C.V. Raman and

his team in the Raman Effect
. Basic principles: Raman effect. elastic and inelastic

scanering o,'light.
. Molecular vibrations and energy levels
. Selection rules in Raman spectroscop)
. Stokes and Anti-Stokes lines
. Polarizability and Raman activity
. Examples of03 compounds which are Raman active
. Role in promoting ancient science in India
. Raman's phikrsophy and views on science and society
. Influence on future genemtions ofscientists

emical Background of Fragrance in lDdia
. lmpodance of fragrance in Indian culture: Ayurveda, rituals,

and cosmetics
. Ancient texts on perfumery (e.g., Charaka Samhita, Brihat

Samhita)
. Rple of perfumcrs irr Mughal and post-Mughal India

. Use of natural ingredients: sandalwood. rose, jasmine,

vetiver. kewda

. Traditional rnethods: of cxtraction:

Hydro distillation (Deg Bhapka system) and Steam

distillation in Kannauj (Attar capital of lndia)

. Modern Distiltation Ivlethods in Fragrance: Extraction

Supercritical t'luid Extraction (SFE), Molecular Distillation

(Short-Path Distillation) and Microwave-Assisted Exfiaction

(MAE)
. Development of attars and natural perfumes

2

Development of stable chemical compounds and their crystal
structures

,', tl)
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l. Vedic Metallurgy: Unveiling The Ancient Technology Kindle Edition

By Ashutosh.D?ndgkar , Akhilesh Joshi , Indraia Dandekar

2. Ancient lndia Metallurgy (Theory and Practice), By Ashoka K. Mishra

3. Life And Experiences Of A Bengali Chemist (2 Volumes), By Prafulla Chandra Rav

T. The Fragrance Of India, By By Doris Potter

5. Perfumery And Kindred Arts by R. S. Cristiani

6. "Practical Raman Spectroscopy: An Introduction" by Peter Vandenabeele,

7. "lntroductory Raman Spectroscopy" by John R. Ferraro, Kazuo Nakamoto, and Chris

W. Brown,

8. "Modem Raman Spectroscopy: A Practical Approach" by Ewen Smith and GeoffDent.
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Course Name: B, Sc. Chemistry Semester: V

PROGRAM CODE: SCIUGI02
COURSE CODE: SC23PMJDSCCHES0IB

Type ofcourse: Practical Major Discipline Specific Course
Name of course: Practical's for Fundamentals of Chemistry III ( Major-3)
Total Marks: 100

Effective from June 2025 Under NEP 2020

'Group-A

'[eachin llours r \! eek: 04

Group-B

4ourse Objectives:
I . To ldentify the organic components.
2. Preparation ofsolutions and their standardization.

Course Outcome:
| . Students w ill gain a corn prchensil e knou ledgc and sk ills in standard izations. hands on
rnstruments. ion t 9I!IryqE!q ol solLrtions fbr ou1 reactrons.

,IO
Type

I Organ ic Practical (Any 08 Bina Mixtures
2 I ic Practical An 4Al &Any4 on

J Ph sical Practical (An 08)

nib -08
Physical-08

. Noto: Certifie(l Practical .l()trmal is Corrpulsory for l'ractica! Exarnination

Thissyllabtrsisl(jh(.conlpletedblassigningtbtlrlaboraturysessi<lrtpelv',eek,each
of three periods. The num trcr ot studen(s in the- Iaboratory batch shritrld nor excecd ten( I 0)

the medium of instruction u ill be English in laborabry coLtrse

-#,o.t
The H.S'N'8. Ltd. Science College

Himatnagar-38300 t, S'K'

Total Credits:
02

Ps
'Ieaching Hours per Semester:

Practical Extemal 25 Marks

Minimum No. of. Practical to be
Performed: l2(Twelve)

Internal 25 Marks

Total Credits:
02

Teaching Hours per Week: 04 Practical Extemal 25 Mark
Teaching Hours per Semester: 60
Minimum No. of. Practical to be
Performed: I 2(Twelve)

Internal 25 Marks

NIarksPracticalsGroup
25lno

Practicals
ic-04(Alloy)- ''A

25'reparation),lnorgan ic-04(u
I

60

)
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Batch distribution (for maximum 30 students and 3 Examiners)
[Maximum l0 students per each Examinerl

Organic Qualitative Analysis:
(i) Qualitative Analysis (Minimum 08)

Analysis of an organic mixture containing two components
using water, NaHCOl, NaOH, HCI as a solvent for Separation
/or using distillation process for separation and identification
with the suitable chemical tests and preparation of suitable
derivatives.
Soluble Components:- Oxalic Acid, Succinic Acid,
Resorcinol, Urea, Thiourea
(Cive water soluble compounds only in solid + solid mixture
and water soluble components should not give with same

natured compound's mixture)
Separation oflwo components from Mixture Such as....

Solid-Solid ------Mixture (Both are Water insoluble Or One is
water soluble)
Solid- Liquid ---- Mixture (Solid is water insoluble)
Liquid-Liquid ------Mixture
[Liquid component must be neutral in nature]

(ii) Gravimetric Estimation for Single
Constituents. (Any 4 (Four)
I ) Cravimetric Estimation of Ni as Ni(DMC)z
2) Gravimetric Estirration ofZn asZinc Ammonium
Phosphate
l) Gravimetric Estimation of Al as Alu Ol
4) Cravimetrie Estimation of Fe as Fe:Or
5) Gravimetric Estimatic''n of Ba as BaSOr

6) Gravimetrrc I',stimation of SOr as BaSO,I

(i) Inorganic Prcparation. (Any 4 (Four)
l) Preparation oi Hexathioureapubus Nitrate
2) Preparation of Tetraaminecupric Sulphate

3) Preparation ofCuCl
4) Preparation of Patassium Tri-Oxalato Chromate

5) Preparation of Mohr's salt [FeSOr.(NHa)zSOa.6HzO]
6) Preparation of Potash Alum. [KzSO,r'{ldSOa):.l8HzO]

(ii) Physical Chemistry practical (Any Eight (08))

[A] Instruments:

I . To Determine the Normality and Amounl of each acid in

given mixture of XN (HCl + CHICOO.H) by PH tnetric

titration using 0.09 N to 0.12 N NaOH.

2. To Determine the Nornralitv and Amount of'each acid in

N (tlCl r.CH;COOH) b1

I

I

30

30

given rn ixturc of X
Potentiometrytitrat 0.09 N to 0.12 N NaOH.

rincipal
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Sr. No To
I

I

30

30

Group-B
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3. To Determine the Normality aid Amount of each acid in
given mixture of XN (HCl + CH:COOH) by
Conductometry titration using 0.09 N to 0.12 N NaOH.

4. To Determine the Solubility & Solubility product of
Sparingly Soluble salt PbSO+ by Conductometric.

5. Determine the Concentration of Mn*2 ions and Cr*3 ions in
in a given mixture of

(KzCrzOz + KMnOa).
6. To Determine the Amount ofNickel in the given unknown

solution by Colorimetric
method.

[B] Chemical Kinetics &viscosity:

7. To determine the order of reaction between KzSzOs and KI.
8. To determine the order of reaction between HzOz and Hl.
9. To determine the molecular weight of high polymer by
v iscosity method.

Reference Books:

l) Advanced Practical Physical Chemistry, PB : J B Yadav
2) Organic practical mann & saunders

3) Vogel's Textbook of Quantitative Chemical Analysis
4) Elementary practical organic chemistry Arthur I Vogel
5) Practical organic chemistry pragati prakhan

6) A Textbook olQualitative Chemical Analysis (Arthur I Vogel)
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