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HEMCHANDRACHARYA
NORTH GUJARAT IJNIVERSITY

University Road, P.O.BOX NO : 2l PATAN-384265
N. Gujarat. INDIA.

B.Sc.Semester-I&II

CIMMISTRY SYLLABUS

( Effective From June - 2011)

This syllabus is to be completed by assigning four periods ofone hour

each and two practicals of two hours each per week.

The number of students in a practical batch should not exceed Twenty

PATTERN OF EXAMINATION

There will be one paper for core compulsory and one paper for subject

elective theory and Five Houn for piactical in the University Examination. The

pattem will be as follow. .. i ;.,..:r.. i +r !l

Written Examination
Time

Marks-
External

Marks-Internal

Core Couse 3 hours 70 30

Sub.

Elective Course

2 hours 5Qrii, ,. r,, Ir

Fundamental

Course

2 hours

Practical Core

Course

5 hours 50

)
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Hemchandracharya North Guj arat Univers ity. Patan.

F'Y.B.Sc.

Chemistry.(Cc CH 101)

Semester: I

Unit: I (A) CHEMICALBONDING

. Valence bond theory & is application

o Directional chamcteristios ofcovalent bond

. Various types ofhybridization and shape of simple inorganic molecules

. . V.S.E.P.R. theory for NH3, H2O

. M.O. Theory-Energy level diagam for homo nucleus diatomic

molecules (N2 and O) and hetero diatomic molecule (CO and NO)

(B) F-BLOCKELDMENTS

. Lanthanide electronic configuration, Oxidation state

. Lanthanidecontraction,Effectoflanthanidecontraction

. Separation methoc

(l) Solvent extmction methods

(2) Ion Excha4ge Me$od ,

Unit : 2(A) STRUCTURE AND PROPERTIES

Factors affecting to the properties of organic molecule

. Intramolecular forces (dipoldipol interaction, vander waals forces)

r Electromeric effect

o Inductive effect

. Resonance effeot(draw resonatingstnrcturestof, Nitro benzene,

Chlorobenzen, Phenoxide ion, Anillinium ion, Acetate ion)

. Hyper ccinjugation ( o,pdirecting effect ofAlkyl group, Stability of

Carbonium ion and Free radicals )

(B) REACTIONMECHAMSM

o Fission of Co-Valent bond ( With atleast one example of each

intermediates )
. TYPes of reagenis.

. Types of organic reaction with mechanism.

. Substitution reactions (Nucleophillic & Electrophillic)

o Addition reactions (Nucleophillic & Elechophillic)

o Elimination reaitions (81 & E2)
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UNIT:3 THERMODYNAMICS

. Thermodynamics (only introduction)

. System and surrounding- work & hea! state function, thermodynamic

process, intemal energy, enthalpy, free energy, maximum work function'

r First law of thermodYnamics

. Heat capacity, specific and molar heat capacity, heat capacity at constant

volume and pressure and their relationship

. Work done in adiabatic and isothermal reversible expansion ofan ideal

gas.

o Second law of thennodYnamics

. Camot cycle and its effrciencY

r Concept ofentropy ; entropy change for an ideal gas under different

conditions, entropy change for mixture of ideal gases

o Gibbs-Helmholeequation

o Want-hoff isotherm and isochors

o Numerical

UNit :4 ANALYTICAL CHEMISTRY '} . ': 'ii 1' '

o Introduction to Analytical Chemistry

r Classification of Classioal and Electoanalytioal Techniques'

o Literature of Analylical Chemistry(Names of Author and Publishers for

AnY Ten Books, Joumals and Reviews)

. . Criterion for Selection ofanalyticdl Technicities.

o Anallical Data Treatment

F Errirr, Types of onors':Accuracy and Precission'

F Statistical Terms :

Mode' Average, Median, Deviation,

Average Deviation, Relative Average Deviation,

Standard Deviation & Coeflicient of variance'

F Q-Test for thg rejection ofresult and related numericals'

:i: !i,
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Hemchandracharya North Gujarat University' Patan'

F.Y.B.Sc.

Chemistry. (SE CH l0l)
Semester : I

Unit : I

SI.JBJECT ELECTTVE PAPER

(Agricultural Chemistry)

FERTILIZERS

Plant Nuhients, tvlajor NuEicnts, Minor Nutrients, Trace Nutrients

Definition of Fertilizer

Classifi cation of Fcrtilizer

Synthesis of N Containing Fertilizbr i.c. (NI'Lr):SOg Ca(CNlz; and Urca

Synthesis of P Containing Fertilizer i.e. Super Phosphate, Tripal Super

Phosphate

Mix Fertilizer

INSECTICIDE

Introduction

Inorganic InsecticldQ .r i': rt. 1r1'\ r

Org;anic Insecticide

Natural or Plant lnsecticide

Synthesis of DDT, BHq llqlqthion., :,

Industrial Chemiitry by B.K.Sharrn.

'a

a

a

a

a

Unit:2

a

a

a

-a
a

Refercnce :

5
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: REFERENCE BOOKS :

Inorganic Chemistry
l. 'Source Book on Atomic Energy' by glastone, 1969.

2. 'Modern Inorganic Chemistry' by G.F.Lipomi, ELBS, 4th edn, colling

Educational, | 983.

3. 'Inorganic Chemistry' D.F.Shriver, P.W.Atkinss and C.H.Longford, 3'edn,
ELPS Oxford University Press, 1999.

4. Nuclear and Redio Chemistry' by G fried lander, J.W.Kennedy, E.S.macias

and J.M.Miller, 3'd edn, John wiley, 1981.

5. Essentials of Nuclear Chemistry' H.J.Amical, 4' edn, New Age International,

1995.

6. 'Concise Inorganic Chemistry' J.D.Lee, 5s edn.

7. 'Inorganic Chemistry', D.F.Shriver, P.W,4,tldnss, 3'o edn, Oxferd, 1999.

8. 'Concise Inorganic Chemistry'J.D.Lee, 4'edn, Champman and Hall ELBS,

1991.

9. 'lnorganic Chemistry' by A.G.Sharp, 3d edn, ELBS. Longman. 1990.

Organic Chemistry
l. 'Organic reaction and mechanism, P.S.Kalsi, New Age intemational

Publishers.

2; Text book of organic Chemistry, P.S.Kalsi, New,$ge intemational Publishers.

3. Organic Chemistry Vol. I & II, S.M.Mukherji, S.P.Singh, R.P.Kapoor.

4. Reaction mechanism in Organic Che{nistry',SM.Mukhergi, S.P.Singh. 3'o

edn, Macmillan.

5. Reaction Mechanism and Reagents in Organic Chemistry, Gurdeep R.

Chanval 46 edn, Himalaya Publioation House.

6. Text book ofOrganic Chemistry, Arun Bahal, S.Chand.

7. Organic Chemistry, R.Morison and R.Boyd, 6e.edn, Pearson Education 2003.

8. Organic Chemistry, T.W.Graham Solomons, 4'edn, John Wilay, 1998.

Physical Chemistry

l. Advance Physical Chemistry by Gurdeepraj.

2. Physical Chemistry (Question and Answer) by R.N.Madan, G.D.Tuli'

S.Chand.

3. Principal ofPhysical Chemistry by Puri, Sharma, Pathania.

4. Chemical Thermodynamics by R.P.Rastogi and R,R.Misra.

5. Nuclear Chemistry by C.V.$lrgkhar'.DqmingqtBublisher, New Delhi.

6. Essentials of physical Chemistry by B.S.Bahal, Arun Bahal, G.D.Tuli.

7. Physical Chemistry by P.W.Atkins, 5d' edn, Oxferd 1994 7th edn-2002.

8. Physical Chemistry by R.A.Albert and R.J.Silby' John Wileyl995.

9. Physical Chemistry by G.H.Banow, 5tr'edn, Mac Graw Hill, 1988, 6th edn,

1996.



10. Physical Chemistry by W.J.Moore, 4!n edn, Orient Longmans 1969.

Analytical Chemistry
l. Fundamentals of Analyical Chemistry by Skoos & West.

2. Analytical Chemistry, Garry D.Christain

3. Anal)'tical Chemistry, Day & Underwood.

4. Analytical Chemistry by Lerry & Hergins.

5. Qualitative Analysis by A.l.Vogel, 5th edn.



Hemchandracharya North Gujarat University. patan.

F.Y.B.Sc.

Chemistry Practical

Laboratory Course (LC CH l0l)
Semester : I

This syllabus is to be completed by assigning two laboratory
sessions per week, each of two hours. Total laboratory work is 60 hrVsemester
(4 hrVweek) or 15 weeks.

The number ofstudents in the laboratory batch should not exceed
fifteen (15). The medium of instruction should be English in laboratory
course.

Inorganic Chemistry

Semi micro Analysis:-
o Cation analysis; separation and identificaiion ofiions.from group I, II,

III-A, III-B, IV, V-A, V-8.
r Anion analysis like

cl-,Br-,1-, Noi, Noz-, sor-2, so:-2, s-2, croo-2, coi2, poo-3

( Water Soluble and insoluble).
o Candidate should perform the analysis ofat least l0 compounds.

Standardization

I ) Preparation of standard solution of succinioracid and.standardization of
NaOFVKOH solution.

2) Preparation of standard solution of NazSzO: and standard ization of 12

solution.

3) Preparation of standard solution of EDTA and estimation of Ca*2/Mr-*2

in CaCl2lMgCl2 solution.

4) Preparation ofstandard soiution ofOxalic acid and standardization of
KMnO4 solution. _ ^li{iir 

,:

5) Preparation of standard solution of K2Cr2O7 and standardization of
FeSO4 solution.

Demonstrations

. Preparation of standard stock solution by v method and their different
dilutions.

. Preparation of standard stock solution ofHCl by v/v method and their
different dilution

, i,
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Hemchandracharya North Gujarat University. Patan.

F.Y.B.Sc.

Chemistry. (CC CH 201)

Semester: II

Unit: 1 (A) COORDINATIONCOMPOUNDS

o Definition

o Nomenclature of Complex,

o Werner's theory and its experimental vorification.
o Concept of Effective Atomic Numbers (E.A.N.) for Coordination

Compounils.

o Limitations of Valence Lrond theory of hansition metal Complexes.

. An Elementary idea of (C.F.T.) Crystal field splittirrg of d.orbital in Oh

and Td.

o Factors affecting to the crystal field splitting.

. Applicatioin of common complexes &,ohelates.

(B) ACTINIDE. ' ,

. Electronic Configuration. ' 'l
Oxidation state.

o Synlhesis of ,f,pu, ,{ pu.

Unit:2 STEREOCIIEMIS'IRYOFORCANICCOMPOUNDS

Introduction of Stcrco Isomers;

' Optical isomerisni :

General, Discussion of elcnrents of syrnrnetry, Molecular chirality,

Enautiomers, Opticat activity, Propeities of enantioniers, Chiral anil

achirul molcculcs with trvo sloreogenic centers, Diastercomers, Threo

and Elythro diasti:ipomcrs, Meso cornpounds.

r Geomctricalisonrerisrrr:. 
Definitiol and geueral Jiscussion ofgeonretric isotners, General

mcthods of struciure deter4ination (physical nrcthocls), E-Z

nomellolaturc ( Sirnple illustrarion slrould be given ).
i Conformariornl isorrrer ism:

Definition, Confonnational analysis of cthang n-butarre with rotational

ancl tonional diaEam, Conforrnation of cyclo hcxane, Axial nnd

equitorial bonds, n-ervmann p.oiection, Show horse fclnula, Iisi,:r &
flying rvcdge fcrmula, Differcnce betrvecn conformation ancl

configuration.



Unit: 3 (A)

a

a

a

a

a

a

a

Unit :4

a

a

a

a

a

a

a

o

a

CIIEMICAL KINETICS.

Introduotion of following terms.

Rate of r€actiorL Onder of rcection, Molecularity.

Rate equation for second order reaction. (a=b) & (a+b)'

Characteristics of second order reaction.

Rate equation for third order reaction.

Characteristics of thlrd.order reaition.

Numerical.

NUCLEARCTIEMISTRY. :

Concept of Nuclear Particle.

Definition of Isotopes, Isotones, Isobar$ Isomers.

Packing fraction.

Nuclear binding en.fry.

Nuclear coulomb barrier.

Rate of ratio active,{i,qintleqq{ipghnf,fifqffi94 Average life period'

Rutharford & Sridi's law (Group transfer law)

Numerical.

INTRODUCfION'I! VO.LI.]METRIC ANALYSF

' , irri: P'- r :.

, ,.i {i,r,rr .'i' tl;r,l ;l.l'i\\)

i ::"r!':.!41:rrr ! {t!r

lii lrri i ri

.?':
4t
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Hemchandracharya North Gujarat University. Patan.

F.Y.B.Sc.

Chemistry. (SE CH 201)

Semester': II
SIjBJECT ELECTTVE PAPER

(Medicinal Chemistry)

INTRODUCTION

a

a

a

Inhoduction of drugs

History of medicinal chemistry.

Classification of drugs.

General importancE of drugs.

DrugDesign.

Unit : 2 s li :0i:

a

a

;iInfroduction and History, " "
Life cycle of Plasrnodi[m.', ' : ' ] l' \ !'r ji 

.

Natural anti-mal4rial drugs :

Role ofactivity side in quinine skucture

Classifi cation of anti.malarial drugs.

Synthesis of Quinoline derivatives :

8-Anlino quinoline derivatives.

Refer€nc€ : l. Sanshleshit Aubshadho nu Rasayan by Dr,. Anamik Shah.

2. Sanshleshit Auoshidho nu Rasayan by Dr. J.P.Trivedi &

DI.KA.Tlmkar.

3. Chemistry of Synthetic Drugs by Dyson & May.

'l :.J .J !r, r,litii:r

1'T&-.

Unit:1

11
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Analytical Chemistry 
.

l. Fundamentals of Analytical Chemistry by Skoos & West.

2. Analltical Chemistry, Garry D.Christain.

3. Analytical Chemistry, Day & Underwood'

4. Analy'tical Chemistry by Lerry Hergins.

5. Qualitative Analysis by A.I.Vogel, 5* edn.

13
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Hemchandracharva North Guiarat Universitv. Patan.

F.Y.B.Sc. Semester: II
Chemistry Practical (Laboratory Course) CH LC-201

This syllabus is to be completed by assigning two laboratory sessions per

week, etch oftwo hours. Total laboratory work is 60 hrs/sem (4 hrs/week) or
l5 weeks.

The number ofstudents in the laboratory batch should not exceed fifteen
(15). The medium ofinstruction should be English in laboratory course.

Organic Chemistry

l) Identification ofan organic compound through the functional group

analysis, Determination of melting,point and boilin! pofnt, Prgparation of .

suitable derivative.

2) Candidate should perform the analysis of at least I 0 compounds.

List ofcompounds
. Acids:

Benzoic acid, Cinnamic acid, Phthalic acid, Oxalic acid, Succinic acid.
. Phenols:

a-Naphthol, B- Naphthol. .., ,, .. ,,,.,,;,r- ,,,\. Bases:

p-Toludine, Diphenylamine, Aniline, Methyl aniline.
. Neutrals:

Naphthalene, Anthracene, Acelamide, Benzamide, Acetanilide,

m-Dinitrobenzene, Urea, Thiourea, Toluene, Acetone, Benzaldehyde,

Methy acetate, Ethyl acetatg Elhanplf: 
1

Carbon tetrachloride, Chlorobenzene,

Volumetric Titrations

l) To determine the strength ofNaOH and Na2CO; present in the solution

mixture of NaOH & NazCO: and to find.out their percentage composition.

2) To determine the strength of NaHCO3 and Na2CO3 present in the solution

mixture of NaHCO3 & Na2CO3 and to find out their percentage

composition.

3) To determine the Normality, gram/liter and molarities of HzCzOr.2HzO

and HzSO+ present in the solution mixture of H2C2Oa,2H2O & HzSO+ by

using XNNaOHandYNKMnOasolutions.

4) To determine the Normality, gramlliter and molarity of H2C2O4 .2HzO and

KzCzOr present in the solution mixture of HrCzOr , 2HzO & KzCzOa, by

using X N NaOH and Y N KMnO4 solutions.

5) To determine the amount of Ci*2'ind Mg'2 ion by EDTA solution from the

mixture solution of CaCl, and MgClr.

Demonstrations : '

r Melting p<iint and Boiling point pf an, qrganiq compound.

r Calibration ofburette and Pipette.

'irli. i,
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Choice Based Credit System

The I I th Five Year plan of India proposed various measures for academic reforms in higher
education.

K,eeping in view the challenges of the changed times and make the higher education in Indian
niversities compatible with the universities in developed nations, the UGC (l lth plan, March
2009) and later on the Association of Indian universities (Aru) stressed on the folrowing
recommendations:

I . Semester System

2. Choice Based Credit System.

3. Curriculum Development

4. Examination Reforms

5. Administrative Reforms

All the above recommendations for rerorms have been reviewed in by representatives of
various universities in the State and considered for imprementation with the aim of
transforming Higher Education - a transformation where students change from being passive
recipients ofknowledge to becoming active participants ofthe knowredge imbibing process.
The education system in the state thus changes from a teacher-centric to leamer-centric
mode' It should aim at afi-round integrar de'eropment of students, personarity so that they
become good citizens ofthe new world order.

Salient Features of Choice Based Credit Systcm:

CBCS in UC programme shall be offered from the Academic year 20ll_12.
l ' All Undergraduate departments 'in the UniversitieyAffiriated co[eges sha offer

undergraduate programmes in faculties of Arts, Commerce, Science, Education, Home
Science, Law and Social Sciences from the Academic ye ar 20ll_12.

2' A student will have to get enro[ed a core course depending upon his/]rer requirement of
a degree in the said discipline ofstudy.

3' A student will have a choice of selecting an Erective as welr as Foundation courses from
a pool ofcourses.

4' The faculty may design and offer courses after the due consideration and approvar by
the university.

5. Each course shall be assigned a specific number of Credits.

6' A core course is the course which shourd compursorily be studied by a candidate as a
Core requirement so as to get degree in a said discipline of stuCy.

Poge I of 6
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7. There shall be three core compulsory courses (Theory) each with 4 credits and their
practical's each with 2 credits. Thus credit weight age for core course shall be of 6
credits. In short, 6 credits multiplied by 3 core compulsory courses equal to total of l g

credits.

In addition to the core courses, a student will have to choose Elective as well as

Foundation courses from a pool of courses.

Two courses of Elective, one each from Generic Elective and

Interdisciplinary/\4ultidisciplinary/Subject centric electives shall have to be offered.
The credit weight age for each Elective course shall be of rwo (02) credits. Hence,

credit weight age for Elective course shall be 4 credits.

one compulsory course ofFoundation (English Language) shall have to be offered. The
Credit weight age for Foundation course shall be ofTwo (02) Credits.

Each course shall have a unique course code. The core courses, Elective courses and the
Foundation courses shall be abbreviated respectively as CC, pC, EG, ES and FC.

I . Core Compulsory CC

Pracrical Core (Core Elective) pC

2. Elective Generic EG

Elective Subject ES

3. Foundation Compulsory FC

Each Academic year shall consist of two semesters, each of l5 weeks ofteaching equivalent
to 90 working days. The odd semester period shall be from July to November and the Even
semester period shall be from Deeember to April.

The course with 4 credits shall be of60 hrs (15 weeks x 4 credits) duration. The course with 3

credits shall be of45 hrs (15 weeks x 3 credits) duration. The course with 2 credits shall be of
30 hrs (15 weeks x 2 credits) duration.

A general framework for Bachelor of Science programme shall be as follows:

Semester wise credits

Semester wise credits
Total credits

I II Itr IV V VI

24 24 24 24 144

Poge 2 of 6
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The semester wise weight age ofcore, elective and foundation courses shall be as follorvs:

Academic vear
Core

compulsory

courses

Elective
courses

Foundation

cou rse

Seml&ll 6s-75% l5-20o/o l0-l5o/o

Sem lll & IV 65-7 5o/o 15-20% l0-ts%

SemV&VI 65-7 5o/o l5-20% l0-l5o/o

Attendance:

The Attendance Rules as per the norms of Hemchandracharya North Gujarat University.

Medium of Instruction:

The Medium of Instruction shall be of Gujarati medium however, it may be decided as per
Board of Studies ofthe concem subject.

Question paper should be drawn in Gujarati Language and its English version should be
given.

Evaluation Methods:

l. A student shall be evaluated through Comprehensive Continuous Assessment (CCA) as
well as the End of Semester examination. The weight age of ccA shal be 30%, where
as the weight age of the Semester end examination shall be 70%. There will be no
internal evaluation in practical courses as well as in elective courses.

2' Tlre In Semester assessment (CCA) is spread through the duration ofthe course and is
to be done by the Teacher teaching the course. The assessment is to be done bv various
means includinc:

Written Tests

MCe based quiz

presentations/Seminars

Project work/Field work

Group discussions/Group activities.

The End of Semester examination shall have an ass€ssment based upon following
perspective with respect to all the courses:

Evaluation with respect to Knowledge

Evaluation with respect to Understanding

Evaluation with respect to Skill

Evaluation with respect to Application

Poge 3 of 6
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Higher Order Thinking Skills.

With respect to all the above components, there will be following four types of
Questions from each unit ofthe course.

L MCQs

2. Short Questions

3. Medium answer questions

4. Long answer questions

The schedule of the In semester examination (rntemar Evaluation) and the End of Semester
examination (Extemal Evaluation) shall be as follows. The End of semester Examination will
be conducted by the University

It will be compulsory for a candidate so obtain passing percentage in both rntemal as wefi as
Extemal Evaluation. the passing marks for eaoh co-urse shart & 40yo, or as decided by 

n
conccm Board of Studies ofthe University.

Promotion, Re-Admission and rime for completion of course, procedure for Awarding
Gradeg Provision for Appeal, etc, as decided by the Hemchandracharya North cujarat
Universitv.

Poge 4 of 6
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part A
(Answer rll quesaions)

l-5. Short answer type questions such as, MCes, Fi in the blanks, Match the pain, etc. 05
(Each of I Mark) [At least two questions from each Unit]

Part B
(Arswer all questions)

F' 6-f 0' short answ€r type questions sudr ag Definitioq Explain the terrns, Functions, principles,etc 05
(Fach of t Ma*) [At least 6x,o questions fiom €ach Unit]

1.1,o.*"" 
"oy 

n"l*ncof the foltowing

l1-17. Strort answer type questions suclr aq Definition, Explain the erms, exampt€q r€asonE
figures differenoes, ac. (Eadr of2 Marks) [At least th]€e questions from each Unitl .- l0

Part D
(Answer any thrre/live of the following)

18-22. VeOium answer type questions such aq Short notes, diagrams, examples, r€asons,
differences, eic

(Each of4 Marks) [At l€ast two question fiom each Unitl

Part E
(Answer any thrte/five of the following)

23'27 . Longanswer type questions such ag Describe in detail, diagrams, examples, etc
(Each of6 Marks) ) [At l€ast two question from each Unit]

Poge 5 of 6

B.Sc. Programme-CBcs-Semester-Grading pattern
Common format for euestion paper

Elective Courses (Su biect)
Chemistry/Botany/BiotechnologjzpftysicWicroOiologyiVathematics/Zoology

All Semesters

Time:2Hrs

73

Total Marks: 50

t2

18
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B.Sc. Programme-CBCS-Semester-Grading pattern
Common format for euestion paper

_ Core Complementary Courses
Chemistry/Botany/BiotechnologyTphysics/Microbiology/Mathematicvzoology

All Semesters
Time: 3Hrs

Part A
(Answer all questions)

f-10. Short answer type questions such as, MCes, Fill in the blanks, Match the pairs, etc.

. (Each of I Ma*) [At le3st two questions from each Unitl

Part B
(Answer all qu€stions)

I l-20- Short answer type questions such as, Definition, Explain the rerms, erc

(Each of I Mark) [At least two questions from each Unitl

Part C
(Answer any eighUten ofthe folowing)

21-30. Short answer type questions suci as, Definition, Explain the terms, exampleVproblems,
reasons, differences, figures/diagrarns, etc.

(Each of2 Marks) [At least two questions from each Unitl

Part D
(Answer any four/six ofthe foltowing)

31-36. Veaium answer type questions such as, Short notes, figures/diagrams, examples/problems,
reasons, differences, etc

(Each of4 MarkS) [At least one question from each Unit]

Part E
, (Answer any three/five of the following)

37-41- tong answer type questions such as, Descibe in detail, diagrams, examples, etc

(Each of6 Marks) ) [At least one question from each Unitl

Total Marks: 70

10

l0

t6

t6

l8
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li.Sc.

Semester-III&IV

Datc : 0l-01-l()tl lotrrl l)agc . )l



Effective from :

Paper

Code

CC CH-

301

I

] CC CH-

302

SE CH-

3014 '

'(FIRST Term ) .

I

3

OR

3

4

SUBJECT ELEC}IVE; ENVIRONMENTAL

POLLUTION

.l

I 1.s
I

I

I

1.5
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Programme code :

Paper

Code

CC CH-

l+or

CC CH-

402

SE CH-
.:
4018

ProgrammeName:1BSc.

.Academic 
Year

Name

CORE COMPU LSORY-CHE M ISTRY-I

SUBJECT ELECT]VE;

of Paper Credit

Page 7 ol 27
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CORE COM PULSORY-CH E M ISTRY-II

NAME R EACTIONS

LC CH

40r

LC CH

402

SUBJEEI ELECTIVE;

GREEN CHEMISTRY

I

I LABORATORY COURSE.I

LABORATORY COURSE II 1.5
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Hemchandracharya North Gujarat University. Patan.

B.Sc. Scmcstcr: lll & lV
Chcmist r1' Syllabus

(Effective from june-2012)

This syllabus is to be completed by assigning three period of one hour each

and two practicals of three hours each per rrcck.
'l'he number of studcnts in a pracf ical balch should not cxcccd twenty

five.

PATTERN OF EXAMINATION :

They will be twb paper for core compulsorl'and onc paper frrr sub.iccl

elective theory and five hours/day for two days per batch practicals in the
university examination. The pattern will be as follow.

1v ritten

C*"-cou^t.-l 3 hours '

' Marks I n fernal

i:
t30

Dxaminalion.' Marks

1.1!e11al

70

Core course-Il 3 hours 70 30

9 u!ig!! 4es"!!y9 rg_qrse

Laboratory cou rse-l

l-aboratorv cou rse-l I

2 hourrs

5 hou rs

5 hou rs?bol3lqlyl:!q1q-e_--il - i 5 hours
i

o

. Theory Examination Pattern:

'l'otal Marks: 70

Que. No: I

Que. No:2
l0 MCQ (Min 2.front.e.ach
(A) 'l'wo out of 'l'hree

(B) One out of Two

unil) ll) lla rks
l0 Marks
05 Marks '

Que, No : 3..

Quc. N-o.;:4.'

(A) Two out of Three
(B) Ong out of Two
(A ) 

'l'wo 
ou I r 

jf 'l'lrrcc

(B) One orit of Two

I 
l0 Marks 

]

105 Maiks . I

l0 Mnrks I

05 Ma'rks i

Que. No:5 , (A) Two out of Three
(B) One out of Two

l0 Marks
05 Marks

Page 4 of 27



l{cmchandracharla North (iu.iarat tinircrsitr'. l)atan.

B.S.c.

Semcstcr : lll

Chemistry (CC CH - 301)

Unit:-I Wave Mechanics :

l)lack Body Radiation & ()ttrtttttrrlt I ltctttr.

Photo electric e t'l'ect : Wave particlc duality ol'

Compton effect.

Basic postulates of quantum Mechanics.

Opcrator: Dcllnition. Algcbltr ()l' ()llcrrlt()rs. Acldition. Mtrltiplication'

.. Comrnutativcpropertics, l-incaropcratot',(--omt.lrutatoropcrators,

. Laplassian operator. :

. Free particle system.

o Particlc in onc dirnension box.

icviscd IIl"r Ldition,REF :-Quanturn Chemistry byR.K'Prasad' F

. P.age-3,5,7,34-37,41,65-68.

. ' Unit:-II Chemistry' of Noblc gases :

2) True compounds: XeF2, XeFa, XeF6, XeOF2, XeO:, XeOzFu, XeOq,

XeC)F r.

- Cloncise Inorganic Chcrnistry J.t).l.cc, '1"' cdition, IiLBS publication'

radiation.

Page 5 of 27



Unit:-IlI Thermodvnamics :

.i. Phase in Equilibrium.
. Clapcyron-clausiLrs

. Integraled lbnn ol'c

. Application of clape

equilibrium.

o . 
-l'routon's 

law.

o Crali cquation.

Elevation in Boiling

o Depression of freezing

Partial molar Properties.

o Partial nrolai licc cncr.g

o Concept of Chemical

r Gibs-Duhem eouation,

o Variation of chemica

o I)uhern-Margu lcs cq

{. N u mericals.

Unit:-IV Physical Froperti

.i. 'l'hc Vacancr 'l'hcrirr

o Vapor-Pressure

o Surface tension

with temperature and pressure.'

& Molecular Structureu

ol'l.iquid.

a

*

I
I

o

a

l) Spccific rc fracr ion.. ..

^... i ,.j, Ivt()tar rc lri.lct lon.

3) Measurement of Refractive index by Abbe,s Refractometer.

Optical activiry

l) Measurerhent of Optical activity by polarimeter.

I)ipolc ntorncrrt anrl its ntcitsur.cntcnt\ & ils lnrrliculiorr.

Nurnericals.

Page 6 of 27



* For Ljnir lll &'lY
Advance Phy,sical Chcnristly by (iuldccp ltai

Physical Chemistry ( Question and Answers) by R.N.Madan'

G.D.Tully, S.Chand.

3.

+.

5.

6.

7,

8.

Principal of Physical Chemistry by Puri. Sharma. Pathania' '

Chcrnical 
'l'hcrrnodynanrics b1 f{ l).ltastogr and Il'R Misra'

Essentials of Physical Chemistry by B-S.Bahal, Arun Bahal,

G.D.Tully,

Physicaf Chemistry by P.W'Atkins, 5'b ed. , Oxferd' 1gg4,7th ed' 
'2002

Physical Chcnrisrr;- b1" R. A.n l bcrr1' ancl Il "l'Si lbs'' John Wi lcy' 1 995'

Physical Chernistry by G.ll'llarrow, 5"' ccl; , Mac Oraw llill' 1998' 6'r'

ed.

9. Physical Chemistry by W'J.Moore, 4s ed' , Orient Longmans' 1969'

Page 7 ol 27



Hemchandracharya North Gujarat University. Patan.

l].Sc-

Semester: III

Chemistry (CC CH - 302)

Unit:-l Acid-Base Properties :

o Proton acids - Bases and Lewis acids - Bases.

o Scale of .acidity - Basicity.

o ljactors cl]l'ccting on ac'idit-r anti brrsicitr ()l' r'ou]pourlds.

D Resonance effect (Drawing resonance stnrctures and the conditions
for resonance).

Inductive and electronic effects.

l'. I lect ol' hvbridizarion.

Steric el'l'ects. :

Effects by hydrogen bonding.

.Unit:-II
a

(A) Amino acids& peptidei :

.i..Amino acids.'

. Introducltqn.

Classi tication and noilcnc laturc.
o Dipolar ion srructure and lsoelecrric point.
. Synthesis ot arnino acids (Grabriel phthalimide, Sthker, Fisher_

' .Malonic ester).

.. Rcactions ol'amino bcid..

Pe[.tides.-, r. 
-.".'-..

.. Geometry ofpeptide linkage.
. Synthesis of peptides (Bergmann Method, Shehan Method).
o 

_ 

l)crcnnination of struclurc of pcptidc b' tcrminal rcsiduc analysis.

(B) Electrophitlic Aromatic Substitution :

o Introduction.

o Effect ofsubstituent groups.

:>

Page 8 of 27



e

o Detennination of orientation.

r Classillcation ol'substittrcrlt gr()r'rPs'

o Orientation in disibstitued benzenes'

. Orientation and synthesis.

oMechanismof...Nitration,sulfonation,Fridal-kraftalkylation

llclogcnatiort

r L,lectrophillic aromatic substitution (-l'wo steps)'

o Theory of reactivitY.

. Theory of orientation

. ['.lcctron rclcasc via rcsonancc'

Unit:-ItI Colorimetry and Spectrophotometry:

. Law of absorbance

'. . Visual colorirrtctric rrrcthod

: . S pectrophottlrnctric inStrumcntation'

. Light sources oPtical system'

. The w.ave length selectors'

o I.ic.ht.'scnsitivc dcliccs' :

r Accuracl' atld c-rrot' in spcct rophotoll lct l'\ '

. AnalYsis of mixture'"

r Flame photometry,Atomic absorbance spectrometry'( Oqly principle)'

Unit:-lV Potcntiomctrl':

The scope of potentiometric titration'

and

,I

[^

a

a iype of titrations.'.Acid'Base, Redox' Complexl metric' '
'. '^ rl r:-- ^--I-

Ciupf.ri.uf methods including Grans plot of selecting end point

l)c l'crcnrial potintionrctrie tittatiot-t '

a

O

a

o

Dead stoP titration.

Ion selective electrode elementary'

G lass'electrode.

Principal ol'Pl I

Page 9 of 27



REF:-

* For Unit-l & Il
l. Organic Chemistry by Morrison and Boyd.4th ed. Pearson Education-

2003

2. Organic Chcnristry by pinc, Ilcndriction. Cranr and Ilarnrnoncl -l'r'cd.

By P.S.Kalsi.

3. Advance Organic Chemistry by Jerry March.

4. Advance Organic Chemistry by Arun Bahal and B.S.Bahal.

5' Organic (lhcnristrl' VoI. I & ll br S.Nl.l\lukhclii. S.l'.Sing.

R.P.Kapoor.

6. Reaction mechanism and Reagents in Organic Chemistry by Gurdeep

l
R.Chatwal 4th ed. Himalaya public House.

7. 'l-ext book ol- Organic Chcrlistrr b_r Arun llahal.

8. Organic Spcctroscopy b1 P.S.Kalsi.

9. Organic Chemistry by I.R.Finar.

.i. For tJnit-lll & lV

Analytical Chemistry by G.D.Christian, J.Wiley.

Il.S.llhal. S.('hand.

Fundamental of Analytical Chemistry by D.A.Skoog, D.M.West and

F.J.Floller.

Analy'tical Chcnristry - Pri ncipals br .1. I l. Kcnncclr. W. B.Saundcrs.

Analytical Chemistry Principles and 
.l 

echniques by L.G.llargis,
-lPrentice Hall.

Ptinciples of Instrumental Analysis by D.A.Skoogs, J.L.Loary,.

. W.l].Saundcrs.

########################################################
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Hemchandracharya North Gujarat University. Patan.

B.Sc.

Semcstcr: lll

Chemistry (SE CH - 30lA )

SUB.IECT ELECTIVE PAPER

(Environmental Pollution)

Classifi cation of pollutant

Types of pollution

Whaf is air pollution

Sourcc ol'air pollution '

Acid Rain

Emissions of major industrial air pollutant

What is water pollution '

Typ"es of vv2lgl pollution -Physical &lhemicals.Biological and

Phvsioloc.ical

. Source of Water Pollution

,i

what rs sol I pollullon

ao

Unit -l

Unit-II
-a

-4.

a_

o

j

o

f

Sourccs ol'soil Jxrllution '

Effect of Morden A!,ro-Technilogy bn Soil

-What is Noise Pollution -

What is Thermal Pollution

What is Radio Activc'Polltrtidn

.Prcvcntion o1' pollution -

Page l! ol 27
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Hem ch andracharya North Gujarat University. Patan.

B.Sc.

Semester : III

Chemistry (SE CH - 30lB )

SUBJECT ELECI'I V}: PA I'i]R

(Ceramics)

Unit: I

* Ceramics :

r . .lntroduction ol Ceramics. l-listory-Definition- Domestic and

Jndustrial usts ol'(.-cr:arlics - Modcln (-crarnics - lli-tech ccrarnics-
Sub-division in Ceramics.

o Ceramic bodies,
r Procedures of-body preparation,
o .Quality testing of raw matcrial.
. Crinding. .

o Sieving and demagnetizing, .
. Filter pressing,
o Dearing pug mill,
. Slip casring.
. Slip Paramclers, ' ..

..Finishing; . ..o Glazing, 
.- . Firirig,

-'',. 
' 

'l'ype'ofkiln '- .;' '

UNIT - II :

(A) Ceramic Properties Measurements :
o Common physical tcst in ccrarlics. -

. Moisture measurement.

r Grit content,
. Specific density,
o Warer of plasticity(WOp).

Page 12 o( 27



L2

(B)

. Viscosity,

. L)ry shrinkagc.
e Porosity,

e Water absorption,

r Fired shrinkage,

r Loss of ignition (LOf,
o Module of rapturc(MOR).

. Crazing tcst,

of refrectories,

application ol rc' licctorics.

process ol' silica bricks.

REF:

l. lndustrial ccratli.cs -l,clix singcl alrcl Son.ia s. sirlgct'

2. Ceramic techn6logy and processing - Alan G. king

3. Source book of Ceramics,Part-l 
j S.kumar

4. Source book oiCeramics,Part-2 - S.kumar

Refrectories :

r Classification
o Propertics and

PaBe \3 ol 27
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Hemchandracharya North Gu.iarat University. Patan.

I).Sc.

Semester: III
Laboratory Course -I (ChemistrY)

Organic Chemistry (4 hours per practical)

Separation of Organic Mixture, (Any 7 out of l0)
Mixtui'c Containing'l'wo Cornpouncls (Onl) Watcr InsolLrblc Solid

Compounds takcn )

I

Hemcha nd racha r)'a *,,'HJj:,,r'O t ljnirer-sitr.l)atan.

Semester: III'
- Laboratory Course -Il (Chernistry)

Physical Chemistry.(Any 7 out of l0) .14 hoL.irs per practical.;

Conductronietric titration:- HCI / CH3COOH Vs NaOH

Conductrometric titration:- HCI Vs l{ll 
'Oll

l)

1t pl l- rnct ric titration:- .t

a. Calibration of pH - meler by 4 - pll bull'ei.

b. HCI Vs NaOH

4) .Determine the Dissociation. constant of the 
- 
acidr of mixtures of

Cl'LCOONa and Cf lrCOOIl'by delerminc the PII
5) l)L'tcnliinc:thc spccilic lclii.te.tiori urttl rttolru tul'rtrtiotr.ol thr,' gircn

liquid' A, B and mixture C (n I l]) -and 
calci.rlate thc percentage

composition of A and B in the mixture C by Abbe's Refractrometer. . '

6) Deteimine the molar refractirin CH3COOC2H5 ,CH3COOCaHT and

- CHTCOOCaHe and show the constancy of reaction equivalent of -CH:

- Group by Abbc's Rcliactronrclcr

7) 'l'o deterrninc the viscosity ol'a dill'crcnt Inixturc ol'liquid A and ll
and determine the percentage composition of unknown mixture by
graphical method.

8) To determine the surface tension and compare c leaning-effi ciency of
two sarnples of a dctcrgcnt or soup u ith slulirurno rlctcr.

PaEe -t4 ol 27



1t$
9) To study kinetic rcaction oldecomposition of ll:O: catalysis by iodine

ion ((llock rcact ion )

l0) Find the solubility and heat ol'solution ol'the givcn organic acid at

two di fferent temperatures

Universify Exam Pattern: ( Two Days per Batch)

Name of Practical' Day Marks

l.ab. Coursc-l

Organic Separation One day (5 hours) 40+5(viva) 
= 

45.

Lab. Coursc-ll

Physical Chemistry One day (5 hours)

Journal

40+5(viva) = dJ

ln

Total 100

Page 75 of 27



Hemchand racha rya North G u.ia ra I I J n ivcrsitr'. Pata n.

Semester : IV

Chcmislry (CC Cll - -t|)l)

Unit:-I

(A) Application of CFT:

. Application of C.F.T.

. | ) For dctcrtnination'ol'color ol'cottrnlcr.

1.1 l,Jsc ol (.'.lj.S.l:. rrlue'.

r' Limitation of C.F.T.

o Isomerism in complexes.'

(B) Magnetic propcrtics oiCo-Ortlination (-ompound :

. Type of magnetic behavior.

'o Method of determining magndtic susceptibility.

. Spirr on 11, fbrnrula.

o Magnat:c prQpertics lbl 3"r rnetal conrplcxcs.

.REF :-Advance Inorganic chemistry - Satya Prakash . G.D.Tuli,

S.K.Basu. R.D.Madan. S.ChAnd Voll-l l.

r Classification of hydridcs.

. Prcparation, propcrtics structurc and usc ol'l)iboronc.

o Bridge bonding in B2H6 (M.O. and sprapproach.).

o Structure of higherfiorones : BaHle, B5He, B5H11, B6H1s, BlsH1a. 
.

REF :-Advancc Inorganic chcrnistlv Sutr u l)r-aIush. S.('hlnd \/tlll-1.

Paee No-U l9-828.

Page 16 of 27
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Unit:-lll lonic liquilibrium:

5) Strong Acid + Weak Acid Vs Strong Base.'

r Transport nttrnhcr.

I)ctcrrl inat ion ol' llanspolt \utttbct'.
' l) Hirtort-s Method.

, 2) Moving Boundary Method.

. Hydrolysis of Salt.
'(llassilication ol' Salt.

. l) Strong Acid & Strong Basc.

2) Strong Acid & Weak Base.

3) Weak Acid & Strong Base.

' 4\ Weak Acid & Wcak Rase.

o N ur.ne rica ls

Unit:-IV Electro Chemistry:

a6

. Only Introduction.

Electrolysis, Ionic Equilibrium, Resistance, Conductance, Specific

conductancc. I:quivalcnt ('onductancc. Molar Condr.tctancc.

l :erui r alcnt C'()nd[tctilncc at l rrlirr itc l')i ltrt iort.

r Tvoe of Conductrometric Titration.

Acid-Base Titration.

l) Strong Acid Vs Strong Base.

2) Strorrg Acid Vs Wcak Basc

3) Weak Acid Vs Strong Basc

4) Weak Acid Vs Weak Base

Eleqtrochemical cell (Galvanic Cell) & Representation cell,

Electrochemical Series and its Significance.

Ncrnst l'iquation ol'(lcll l:N4lr and singlc clcctlodc potcntial.

Describe the Electrode.

l) Metal-Metal ion Electrode.

2) Standard Hvdrogen Flectrode.

3) (.'alorncI li lcctrori.i.

4) Weston standard L lcctrodc.

Page 77 ot 27



5) (l lass lr.lcctrodc'

6) QuienhYdron Electrode.

Application of cell Potential.

I ) F,quilibrium constant.

2) l:re'c crrcrg)'

3) pl'l.

Numerical.

7,+

Page 18 of 27
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REF:-

I

* For Unit lll & lV

3.

A

5.

Advance Physical Chemistry by Gurdeep Raj

Physical Chemistry ( Question and Answers) by R'N'Madan'

G.D.'lully. S.('hand.

Principial ol Phy..sical (lhcnristly by l)uri' Sl.rat'nra' I)athania'

Chemical Thermodynamics by R'P'Rastogy and R'R'Misra'

Essentials of Phybical Chemistry by B'S'Bahal, Arun Bahal'

G.D.TullY.

6'PhysicaIChcrnistry'b1,PiW'Atkins.5.|.cci...()rlcrd.|994.7'l'ccl.']002

7. Phlsical Chemistry by R.AAlberty and R'J'silbey' John Wiley' 1995'

8. Physicril Ciemistry by G.H.Banow, 5'h ed'Mac Graw Hill'1998'6'n ed'

9. Phys.ical Qhsrnistry by W'J'Moore, 4'n gd' ' 
C)rient Longmans' 1969'



Hemchand racha rya North Gujarat

B.Sc.

Scmcslcr : lV

Univcrsitv. Patan.

o

o

a

a

a

a

a

f

a

a

Chemistry (CC CH - 402)

Unit:-l

(A) Heterocyclic Compound

a

I

a

Introduction.

Norncnclaturc

Molecular orbital picture and aromatic characteristics of Pyrrole,

Furan, Thiophene and Pyridine.

Methods of synthcsis for Pyrrolc. lruran. Thiophcnc and Py'ridinc.

Chcmical rcactions fbr l)y rrrrlc, liuralt and l lrioplrcrrc.

Electrophilic and Nucleophilic substitution reactioris of

Basicity of Pyridine, Piperidine and pyrrole.

pyridine.

(B) Carbohydradcs:

!

Introduction

Definition.

Classilication ot'. \ lono Scchalidcs.

Nomenclaturc . :
i . ; 

^,Keacuons or Lrlucose and Fructose.

( Methylation, A'cetylation, Oxidatiort With Brz water and Crinc.HNOl ,

Reaction with ttCN, Nl IrOl l. Osazone forination and Epimerisation.)

l-cngthcning ol' carbon chain ol' aldoscs.

Shortening of carbon chain of aldoses.

Page 19 of 27
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Unit:-Il

(A) Polynuclear Arometic Hydrocarbons :

o Norncnclaturc ol' naphthalcnc & anthlaccrrc dcrivatir cs.

o Synthesis of naphthalene & anthracene by Haworth Synthesis.

o Reaction ofnaphthalene & anthracene.

l) Oxidation

2) Itcductiorr

3) Dehydrogenation

4) Nitration

5) Halogenation

- 6) Sulphonation

7) l:riedel.C rali rcaction

o Orientation of electrophilic. substitution in Naphthalene.

r Synthesis of a - and 6 - substituted Napthalene derivatives (By

llowath synlhesis on l),).

. Synthesls.ol 9- & 9, l0- substitutcd Anthraccnc dcliratire's (131

Howath synthesis only)

(B)'Cyclo Alkane:

r 
. 
Norncnclature. ..

o Physical property.

o Method of preparation.

o . Chcmical propcrtics ol'Crcloalkancs.
-. - Baycr's strain thcor)'..

o Orbital picture of angle strain.

Unit:-Ill Ultrhviolet Spectroscopy :

. Type of electronic transitions.

. Iif fcct of coniutlation.

o Concept ol' C-hror-nophorc and Auxochrornc.

Page 20 ol 27
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a

o

Bathochromic, Hypsochromic, Hyperchromic, and llypochromic

shifts.

Woodward -fisher rules'

Problcnrs ol' conjugatccl cncs. cllollcs arrtl ltrtlt.t.tlltic kctottcs'

aldehydes, acids and esters using empirical rules'

(A)

-tv

Theory of PreciPitation :

Precipitation I-itration'

z 'l'hc Mohr's nrcthod'

D Fajan's method ' .-

D Volhard's method.

construction of precipitation titration curvc

Ijactors inllucncing thc shalpncss ol'cnd poitrt'

a

a

'tc:EgrUsqJL&lU
-I..Organic Chemistry bY

1003

2. Organic ChcmistrY bY

By P.S.Kalsi.

Morrisonand Boyd.4th ed. Pearso4 Education-

" rnd Ilatnrnond 4'r'cdpint, I lcndrtctlon. L ralll

3. Advance Organic Chemistry by Jerry March'

4. Advance C)rganic Chemistry by Arun Bahal and B'S'Bahal'

'5. Organic (lhcrnisrrr Vol. l& llbr s l\1 \tLrkhcr-li' S l'Sirr:r'

R.P. Kairoor.

(B) Complex metric EDTA titration:

o l'ypc.

e lndicatqr.

. Masking and demasking'

r Construction ofthe titration curves.

REF:-

Page 2l ol 27



6. Reaction mechanism and Reagents in Organic Chemistry by Gurdeep

R.Chatwal 4'n ed. Himalaya public House.

7. 'l'cxt book ol' Organic Chcrnistry bv Arun llahal. Il.S.llhal, S.Chand.

8. Spcctroscopy ol ()rganic ('ornpounds (r"' cd. h_r l).S.Kalsi.

9. Organic Chemistry by I.R.Finar.

l0.Organic Spectroscopy by Williams and Kemp.

ll.Spectroscopic Methods in Organic Chemistry by Dudley H.Williams

. and lan I:lc'rn ir-rg.

'..'. For Unit- IV

Prcnricc I la ll.

5. Principles of lnstrumental Analvsis

W.B.Saunders.

t.
)

Analytical Chon i srr."- bv G. D.Christian. .1. Wilo .

Iiundanrcntal ol' Analr:tical ('licrrristrl b,r. l).A.Skoi>g. l).1\4.Wcst'and

F,J.Holler.

Analytical Chemistry- Principals by J.H.Kennedy, W.B.Saunders.
Analytical Chernisrry Principles and Techniques by T,.G.Hargis,

by D.A.Skoogs, J.L. Loary,

6. Principles of Instrumental Analysis by D.A.Skoogs, W.B.Saunders.
7. Qualitati'c Anal'sis b1 R.A. r)ar. .rr. ancl.A.r..I r'tjcr*tx.>d. prcnticc

I lall .
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Hemchandracharya North Gujarat University. Patan.

Semester: lV

Chemistry (SE CH - 40lA )

SU B.I ECT E LF]CI'IVE PA PF,R

(Name Reactions)

lbllowing Name

.

Unit:-li Mechanism and Sl,nthcric applicati.ns rf fotlo*ing Namc

Reactions'.:

a

a

:
a'

.:
REF:"

I

,|

3.

Dieckmann'Condensation'

Mannich Rcaction.

Clcmtncnsctt [{cduction.

Dakin Oxidati'on .

'

Nami RcaCr ion b1, prol.ii. S. K apad ia. t, rr i.( iranth N i rrrran ll.oard.

Name Redction by Jie Jack Li, Springer lntemational Editi'on'-

Reaction Mechanism and.Reagents in Organic Chemistry by

G.R.Chatwal.

##ffi##################################################
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Hemchandracharya North Gujarat University. Patan.

l].Sc. Scmcstcr: lV

Chemistry (SE CH-4018 )

SUBJECT ELECTIVE PAPER

((ireen Chemistry)

Challenges --pollution control and pollution

Creen mcthods, grccn products, r..y .ling o l' w astc

Twelve principles of green chemistry

Inception of green chemistry-awards for gfeen chemistry

lnternational organizaticurS pionroring grccrr chcrnisrrt.

II.

,:

a

a

.a

a

UNIT:

Designing Gre"n Synth".i,

o Choice of starting materidls, choice ol'rcagents, choice of catalysts

. Bio datdlysts, polymer supportedc?talys-ts, choice of solverits

.rSynrhe.sisinvolvingbasicprinciplesofgieen.chemistry
r Examples 'adipic' acid. 

'cargchor, 
nrcinyt 

"nie,rheiqrl,ratc-, 
ur.-ihiun..

aromatic 'amines 
(4-aminodiphenylamirie), benzyl bromide,

acetaldehyde, c i tral, ibuprofen, paracetamol,

Page 24 oI 27
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l. V.K. Ahluwalia & M.lt. Kidwai: Ncrrr.lt'cnds irt (jrccrr ('hcnristry,

Anamalaya Publishers (2005).

2. V. Kumar, An Introduction to Green Chemistry, Vishal Publishing

CO. Jalandhar. 1007.

3. Sanghi A Shrivastav Green Chemistry

n
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Section: A Inorganic Chemistry

j Inorganic qualitativc arrall"sis:{ Anr

Mixture Containing 4 Radicals

(Except Po4r,Bo3-3,Asoor;ASOrr,o-')

'25

(4 hours per practical)

7l\lirtrrlc otrt ol' 1.0)

Hemchandracharya N orth G uja rat U nir crsity. Pata n.

B.Sc.

Semester: IV
Laboralorv Course-l (Chcm isl 11' )

Hemchandracharya North Gujarat University. Patan.
' B.Sc.

. Semester: IV
Laboratory Cou rsc-l | (Chcmistrl')

Analytical Chemistry

A. Volume.tric Analysis of Cu, Zn, Ni (Any Three)

l. 'lb dctcrnrinc thr'.:rrn,rtrnt ol'ln hi lrl)l \ \lcthod.

' 2. To determine the amount of Ni Uv EDI'A Method.

3. To determine the amount ofCuby Iodometry Method.

2. 'To cietermine the amotrni.of Phenol by Bromin'ating Method.

3. 'l'o dctcrrnir.rc thc arlour.rt <ll'(ilucosc br oridatiotr Mcthocl.

C. Paper Chromatography l '' &.3'd Group Radicals
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l'
* University Exam Pattern: (Two Days per Batch).

a
Name of Praetical

Laboratory Course-l

Inorganic Qualitative

Analysis

Laboratory Course-ll

Analytical Chemistry

Day

One day (5 hours)

Marks

40+5(viva): 45

(Jne day (5 hours) i +o+:51viva1 -,+s

.lo"rnal

' 'lotal
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&

SCHEME

SEMESTER

A
5

I 28 Chemistry B. Sc. Sem.- 5 & 6

2 29 Mathematics B. Sc. Sem.- 5 & 6

J JI Biotechnology B. Sc. Sem.- 5 & 6

4 32 Zoology B. Sc. Sem.- 5 & 6

5 JJ Botany B. Sc. Sem.- 5 & 6

6 34 Micribiology B. Sc. Sem.- 5 & 6

J) Physics B. Sc. Sem.- 5 & 6

8 25 Statestics B. Sc. Sem.- 3 & 4
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A.

I

Programme code :

Faculty :

Subject :

Effective from :

SCIENCE

CHEMISTRY

Programme Name :

201,4Academic Year : 2013 (FIRST Term )

Sr. Paper Code

cc cH- 501

cc cH-502

cc cH- 503

cc cH- 504

sE cH- 505 A

sE cH- 505 B

sE cH- 505 C

sE CH^ 505 D

SE CH- 505 E

GE CH. 506 A

GE CH- 506 B

GE CH- 506 C

LC CH.5O7 A

tc cH-507 I

LC CH-507 C

Name of Paper

tORE COM PU LSORY.INORGANIC CHEMISTRY - I

CORE COM PU LSORY.ORCANIC CHFI\4ISIRY . II

CORE COM PU LSORY-PHYSICAt CHEMISTRY . III

coRr covrpur-soRy sTR ucTU RAL-ANALYt tcAt. aHEMtsrRy tv

Polymer Chemistry

Oils, Fats and Waxes

Paints and Varnishes

Cosmetic Chemistry

Metallurgy

FLECTIVE (GEN ERIC) COURSE

ELECT|vE (GENERtC) COURSF

ELECTIVE (GENERIC) COURSE

Laboratory course-l InorganicChemistry practicals

Laboratory course- Organic Chemistry practicats

Laboratory course -t|t physical Chemistry practicals

Laboratory course .tV Viva_Voce

Credit

3

3

3

3

1.5

1.5

1.5

1.5

.,

4

c cH-507 D



2

Paper Code

cc cH- 601

cc cH-602

cc cH- 603

CC CH- 604

SE CH- 605 A

sE cH- 605 B

sE cH- 605 C

sE cH- 605 D

SE CH- 505 E

GE CH- 606 A

GE CH. 606 B

GE CH- 606 C

LC CH-607 A

LC CH-607 B

LC CH-607 C

LC CH.6O7 D

Programme Name :

SCIENCE

CHEIVISTRY

From Academic Year : 2013 '2014 (Sf-CoND Ierm )

Name of Paper

CORE COMPULSORY-INORGANIC CHEMISTRY I

CORE COMPU LSORY-ORGAN IC CHLMISTRY II

CORE COM PU LSORY'PHYSICAL CHI.MISTRY .III

CORE COM PU LSO RY.STRUCTU RAt ANALYTICAL CH['MISTRY IV

Syntnetrc uyes

Chemistry oi Portland Cement

Food Additives

soaps and lJetergents

' - -i-
Forensic Chemistry & loxlcology

ETECTIVE (GENERIC) COURsE

ELECTIVE (GEN ERIC) COU RSE

ELECTIVE (GENERIC) COU RSF

Laboratory course-l lnorganicChemistry Practicals

Laboratory course-ll Organic Chemistry Practlcals

Laboratory course lll Physrcal Chemislry Practicals

Laboratory course -lv Viva-Voce

Credit

3

3

3

3

1.5

L.5

l.f

r_)

Programme code :

Faculty :

Sr.

1

2

3

4

Subject :

Effective from :
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY

University Road, P.O.BOX NO: 21, PATAN-384265

N. Gujarat. lNDlA.

NAAC Accreditation Grade - "B"

E-Mail : ngu_vc@wilnetonline net

ng u_regi@wilnetonline. net

Website: www. ngu.ac. in

www,nou patan.orq

FACULTY OF SCIENCE

CHEMISTRY SYLLABUS

(Effective f rom June-201 3)

B.Sc. (semester V & Vl programme)

The proposed new courses in chemistry for under graduate classes are
reassigned in accordance to semester/cBCS/Grading system wlth new education
policy The new course is based on moder curricurum of the unrversity grants
comm ission.

The medium of instruction should be Gujarati and the question paper
should be drawn in Gu.iarati with the Engrish version. students are permitted to wrire
answer in English or Gujarati language.

Its objective are as under:
1' To meet the growing demand of speciarizalion and Advanced courses rn appried

science.

2. To herp the coleges to update and modernrze their raboratories.
3. To redesign the courses the special emphasrs on local requirements,

environment, to rink the courses with requirements of the indusiries and research4. To prepare for Nationar rever entrance test like NET/SLET/JRF and other
competitive exams.
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY

University Road, P.O.BOX NO: 21, PATAN-384265

N. Gujarat. lNDIA.

NAAC Accreditation Grade - "B"

E-Mail: ngu_vc@wilnetonline net

ngu_regi@wil netonllne. net

Website: www. ngu.ac. in

www.nqu patan. orcl

FACULTY OF SCIENCE

CHEMISTRY SYLLABUS

(Effective from June-201 3)

Common Formula For Question Paper (Core course)

Time: 3 Hours

Theory Examination Pattern( Core Course):

A: Write any Two out of Three Questions

B: Write any One out of Two Questtons

n: Wiite any Two out of Three Questions

B: Write any One out of Two Questions

Que. No:4

A: Write any Two out of Three Questions

S: Wnte any One out of Two Questions

Write any Ten out of Twelve

Short question / M.C.Q / Short numerical / diagram

(Four Questions to be asked from each Unit.)

Total Marks: 70

Que. No. 1

Que. No .2

Que. No.3

14 Marks

06 Marks

14 Marks

06 Marks

14 Marks

06 Marks

10 Marks
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY

PATAN-384265

NAAC Accreditation Grade - "8"

FACULTY OF SCIENCE

Chemistry syllabus

Effective from June-201 3

This syllabus is lo be completeO Oy assignrng three perjods of one hour
each and four practicals of three hours each per week. The number of students in a
practical batch should not exceed fifteen.

Pattern of examination:

There will be four paper for core compulsory and one paper for sublect
elective theory and fourteen hours (two days) for practical in the universitv
examination

The pattern of universitv exam :

Written

core Couise

Practical

Core Course

Subject etectlve
course

Examination

time
3 hours

(per course)

7 hours
(two days)

2 hours

Marks

External

70

200

50

Marks
Interna I

30



A
E

Hemchandracharya North G uja rat U n iversity, Patan

B. Sc" Chemistry

Semester: V

Inorganic Chemistry

Paper : CC CH - 501

UNIT - | :. Reaction mechanism of coordination compounds

o Substitution reaction of square plannar complexes
. Reaction of Platinum ll complexes, the trans effect, theories of trans effect,

use of synthesis in trans effect and analysis
. Substitution reaction in octahederal complexes, Possible mechanism

. reactions, Lijand displacement reaction in octahederal complexes, acid

hfdrolysis, Base hydrolysis 
:

r Electron transfer reaction, mechanisrh of redoi ieaction, mechanism of

substitution in square plannar complexes

UNIT- ll : Organo Metallic Compounds

. Definition
o Types of O M.C.

o Classification
o Nomenclature of O.M.C

. structure and bonding in dihapto and metal olrfines complexes. e.g. Ziese's

salt complexes, ferrocine structure

. O.M.C. of Li and Al comPlexes

UNIT- lll : Corrosion

. Principle of corrosion

. TYPes of corrosion

. (i) Wel corrosion

. ( ll) Galvanic corrosion

r (lll) Atmospheric corrosion

. (lV) Pitting corrosion

. (V) Inter granual corrosion

. (Vl) Dezincfication

. Prevention of corrosion: Inhibitors- Definition, type and use of inhibitors'

'4,

'il

li

il

il

,j.
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Books Suggested (lnorganic Chemistry):

1. Valance and molecular structure by Cartmell and Flower'

2. Text book of Inorganic Chemistry by Durent and Durent.

3. Inorganic Chemistry by S. Chand.

4. Advance Inorganic Chemistry Vol-ll Satya Prakash (S.Chand)

5. Concise Inorganic Chemistry by J.D.Lee.

6. Metalic Corrosion By M..N. Desai

7. Advance Inorganic Chemistry J.E. Huhee.



Hemchandracharya North Gujarat University, Patan

B.Sc Chemistry

Semester : V

Organic Chemistry

Paper: CC CH - 502

UNIT- | : Stereochemistry

. Conformational analysis of mono and di substituted cyclohexanes

. Molecular asymmetry as illustrated by allenes and diphenyls

. lsomerism of oximes.

. Determination of geometrical isomerism of Aldoxime.

. Determination of geometrical isomerism of Ketoxime(Beckmann's

transformation )

UNIT- II

Carbohydrates

Introduction of Disaccharides

Structure determination of
(l) sucrose
(l) Maliose

lsoprenoids

Classifrcation

General methods of structure determinatton

lsoprene rule

Contitution of Citral and c-Terpeneol and their synthesisa

UNtT- lll : Nucleophilic substitution at saturated carbon atom

. The reaction mechanrsm

o Stereochemistryof nucleophilicsubstitution
. Scope of nucleophilic substitution

o Stereochemistry of SN1 and SN2 reaction
. Relative reactivity in substitution

o Solvent effect variation at carbon site

. Relative leaving group activity

. Neighboring group participation

o Competitive reactions. Elimination Er,Ez and Elcb mechanisms

-lr

I

il

l
(A)

(B)
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Books Suggested (Organic Chemistry):

1. Organic chemistry by Morrison & Boyd V'n Edition

2. Advance organic chemistry by R.K.Bansal.

3. Organic chemistry by LL Finar Vot | &.il V'n Edition

4. Organic chemistry by pine, Hendrikson, Cram and Hammond lVth
edition...

5, Outline of chemical technology by Dryden.llnd Edition

6. Synthgtic organic chemistry by Gurdeep R Chatwal.

7. Advanced organic chemistry by Jerry March.

B, Organic reactions and their mechanisms llnd edition by p.S. Kalsi.

9. Stereo chemistry. conformation and mechanism Vlth edition bv
P S.Kalsi

10. Organic chemistry of natural product Vol: | & ll by Gurdeep R.
Chatwal.

1 1 . Advanced organic chemistry by Arun Bahal and B.S. Bahal.

l2.Organic chemistry Vol, l, tt, ttl by S.M,Mukherjee, S.p.Singh,
R.P.Kapoor.

'13. Stereo Chemistry by Nasipuri.

I

10
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester : V

Physical Chemistry

Paper: CC CH - 503

UNIT- | : Electro Motive Force

. Chemical Cell: Without Transference with Transference Verification of

Concentration cell and it's EMF equation.

o Eleclrolyte concentration cell

Concentration cell wrthout transference. Concenlration cell with transference

. Eiectrode conbentration cell

o Amalgam concentration cell, Gas Concentration Cell

. Liquid -Liquid junction potential

Application of EMF measurements Determination of

. Degree of hydrolysis of salt

. Solubility of sparingly soluble salt

. Stability constant of complex,

Dissociation constant of weak acid,

Numericals

UNIT- ll : Statistical Thermodynamics

lntroduction

Combrnation and permutation

Probability

Sterling approximate formula (No Derivation)

Type of Statistics

- M a xwell-Bo ltzm a n n

- Bose-Einstine Statistics

- Fermi-Dirac Statistics

Partition Function

- Transnational Partition function

- Rotational Partition functaon

- Vibrantional Partition function

N umericals

')

N

i

t

$

il

{
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UNIT- lll : Macromelecules

. Classifrcation of Polymers

. Tacticity of polymers. ( Optical lsomers)

. Polymerization reaction with example

- Addition Polymerization. ( Potyethylene, polystyrene,pVC)

- Condensation Polymerization (Nylon-66, Dacron)

. Mechanisms of Polymerization

Free radical chain Polymerization

- AnionicPolymerization

- CationicPolymerization

o Kinetics of Free radical chain Polymerization

. . Degree of Polymerization

. Molar masses of Polymer

- Number Average Molar Mass

- Weight Average Molar Mass

. Determination of Molar Masses of Macro Molecures

- Viscosity Method

- Light Scattering Method

- Numerical

Books Suggested (Physical Chemistry):-

, ". 1. Advance Physical Chemistry by Gurdeepraj.

2. Physical Chemistry (euestion and Answer) by R. N. Madan, G.D. Tuti,
S.Chand.

3. Principal of Physical Chemistry by puri, Sharma, pathania.

4. Chemical Thermodynamics by R.p. Rastogi and R.R.Mishra.

5 Physical chemistry by atkins.

6 Essentials of Physical Chemistry by B S. Bahal, Arun Bahal. G D.Tuli.

7 Physical Chemistry by P.W. Atkins, Srh edn, Oxford 1gg47th edn-2002

8 Physical Chemistry by R.A. Albern and R J.Sitby, John Wiley 1995.

9. Physical Chemistry by G.H. Barrow, bth edn, Mac Graw Hrll, 19Bg,6rh edn.
1996.

10. Physical Chemistry by W.J.Moore, 4th edn, Orient Longmans 1969.

12
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Hemchand racharya North Gujarat Un iversity, Patan

B. Sc. Chemistry

Semester : V

Structural - Analytical Chemistry

Paper: CC CH - 504

' 
UNIT:- I : Symmetry of molecules

. Symmetry elements & symmetry operations

. Multiplications of symmetry operattons

o Multiplication table for Czu, Clu, C26 point groups only

o Classification of schoonflies point groups

. Determination of schoonflies point groups natations

. . Symmetry & optical activity'

UNIT- ll : NMR spectroscopy

. lntroductton

. Proton magnetic resonance (1H NMR) spectroscopy

. Equivalent and non equivalent protons

. Nuclear.shielding&de-sheilding
r Chemical shift & molecular structure

. Spin-spin splitting and coupling constant

. Area of signals

. Interpretations of PMR spectra

Simple organic molecule such as ;

(1) Ethyl bromide (2) Ethanol (3) Acetaldehyd e (4) I ,1 ,2'Iry bromo ethane

(5) Ethyl acetate (6) Toluene (7) Acetophenone (8) lso propyle Benzenc (9)

Acetic acid (10) Phenitol

UNIT:- lll : Acid- base titration

. Construction of titration curves

. Feasibility of titration of poly protic acid

. Analysis of mixture of acid & base

. Differential titration of alkalis

. Gran's olot
o Buffers , buffer level , buffer range & buffer capacity

Suggested books: (structural chemistry)

1 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 of group theory to chemistry by Bhattacharya

13



4. Symmetry in chemistry by Jafle and Orchin
5. Advance inorganic chemistry by cotton & Wilkinson
6. Basic principles of spectroscopy by R.Chand
7. Organic chemistry Vol. 1 by S.M.Mukherji, S p.Shingh, Kapoor
8. Spectroscopy organic compounds Vlth edition by p.S.kalsi

9. Organic chemistry by Morrison and Boyd
10. Spectrometric identification of organic compounds lVth edition by

Silverstain, Bassler and Morrill.

1 1. Application of absorption spectroscopy of organic compounds by John
R. Dyer

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

lan Fleming

13. Physical methods foi chemist Ruwssell S. Drago
14. Organic spectroscopy by Williams & Kemp
'15. Organic spectroscopy by V.R.Dani
16. Qualitative Analysis R.A.Day & A.L.Underwood
17. Analytical Chemistry G.D. Christain
18. Fundamentals of Analytical Chemistry D.A.Skoog, D.M. West &

F.J.Holler

19. PrincipaleS of Analytical Chemistry J.F1. Kennedy
20. Analytical Chemistry - principats & Techniques L.G.Hargis

tt
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: V

Synthetic Dyes

Paper : SE CH - 505 A

UNIT:- | :

. lntroduction

. Synthetic Dyes

o Chromophores, Chromogens, Oxochroms, Bathochromicshieft,

Hypsochromic shieft

r Difference between Dyes and Pigments

o Classificaticjn of Dyes

- According to constitution

- According to method of coloring the fibres

. Optical Brightners

UNIT :- Il : Synthesis and uses

o Congo Red

o Eosin

o Alizarin

. Crystal violet

. Indigo
' . Sefronine -T

. Methylene Blue

o Ereochrom Black -T
. Rhodamine

. Rosanilin

References Books :

1 Synthetic Dyes by Venkatramanan

2 Synthetic Dyes by G.R.Chatwal

3. Synthetic Dyes and Drugs by O.P.Agrawal

4 Synthetic Dyes by O. D. Tyagi & M, Yadav

5. Sanshlesit Rangako, Granth Nirman Board
t)



Hemchandracharya North Gujarat University, patan

B. Sc. Chemistry

Semester: V

Oils, Fats and Waxes

Paper: SE CH - 505 B

UNIT:- I : Oils, Fats, and Waxes

. Introduction

. Distinction between oils and fats properties

. Classification

. Vegetable oils

r : Manufacture of cotton seed oil by expression and solvent extraction

. Manufacture of soybean oil by solvent extraction

o Refining of crude vegetable oils

. So,re other vegetable oils

. Animal oils, animal fats and oils

. Processing of animal fats and oils

. Mineral oils

. Difference between animal, vegetable and mineral oils

. Essential oils

o lsolation and uses of essential oils

. Waxes

Classification of waxes

Properties of waxes

Some common waxes

Qualitative solubility of waxes

UNIT:- ll : Analysis of Oils, Fats and Waxes

. Saponification value

. Ester value

. Acid value

. lodine value-wijs methods

o Richert meissl value

a

r.6



. Henher value

. Elaiden test

r Aniline point

. Hydrogenation of oils

. Optimum conditions for the Hydrogenation process

o The dry process

o The wet process

. Manufacture of candles

Reference Books :

1. Industrial Chemistry By B. K. Sharma '

. 2. Dryden's Outlines of Chemical Technology, 3'd Edition , East-West

r. in
I
I
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester : V

Paints and Varnishes

Paper: SE CH - 505 C

UNIT:- | : Paints

Historical background of Paint : Natural and synthetic
Main Components of Paints

- Pigments

- Vehicle or medium

- Thinners

- Driers

- Fillers

- Plasticizers

Different Color changing paint

Art and use of Paint : Methods of Application of paints

Various Application of Paint

Failure of a paint: Chalking, Fracking, Cracking, Blistering, Change of colour
Prevention of failure of Paint FILM

Synthesis of oil soluble dyes. Red, orange, blue

Emulsion Paints; Cement Paints: Distemoers

UNIT:- ll : Varnishes

. History

. Components of classic varnish:-: Drying oil; Resin, Turpentine or solvent,

. Characteristics of good varnishes

. Types of Varnish

- Violin

- Resin

- Shellac

- Alkyd

1.8
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- Spar varnish

- Drying Oils

- Polyurethane

- Enamles

- Lacquer

- Acrylic

. Differentiate between paint and varnish

References Books :

1. lndustrial Chemistry by B.K.Sharma

'1 c.l
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Hemchandracharya North Gujarat University, Patan

B" Sc. Chemistry

Semester.; V

Cosmetic Chemistry

Paper : SE CH - 505 D

UNIT:- | : Introduction to Cosmetics

. What are cosmetics?

. Analysis of cosmetics (Name the methods only)

- Separation of the components

- ldentification of the ingredients

- Quantitative determination of these ingredients

. Types of the cosmetics-Definition, Compositions and uses
- Lipsticks
- Nail enamels

- Shampoos and soaps

- Deodorants and antioerspirants

- Hair sprays

Sunscreens

- Cream, Lotions and Talcum powder

- Hair dyes
. Name of the leading producers in cosmetics

o pH of the cosmetac products

. Preservatives - botanical, parabens and formaldehyde releasing

. Toxic chemicals used as a ingredients

- Antibacterials(triclosan)

- Butylacetate
, Butylated hydroxyl toluene

- Coaltar
- Diethanolamine

- 1,4-dioxane

- Formaldehyde

o Indian standards for the various cosmetic products

20
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Reference Books:

1. Herbal cosmeticshandbook by H panda, Asia pacific business press
' prblications

2. Org. chem. for cosmetic chemists by Anthony and Thomas, Allured
publishing house

3. Beginning cosmetic chemistry by Randy scheuller and Pery

romanoswaki, Allured publishing house

4. Encyclopedia of Industrial Chemical Analysis vol-1 1, Wiley publishers

2l
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UNIT:- | :

. Introduction

. Occurrence of Metals
', o Mineral wealth of India

. Ore dressinS

- Gravity Separation (Hydraulic washing )

Froth flotation method

- Magnetic Separation Method
. Production of the metal

- Calcination
- Roasting

- Smelting and Reduction of the metal oxide
UNIT:- ll :

2t
Hemchandracharya North Gujarat Un iversity, patan

B. Sc. Chemistry

. Semester: V

Metallurgy

Paper : SE CH - 50S E

. Purification of the Metars .

- Electrolysis
- Metal refining by Complexation

- Van Artel
- deboer method
- Bassemerisation

- Zone Refining
. Microbial Metallurgy
. Advantages of Microbial Metallurgy
. Extraction,Separation and purification of Al and Ge from its Ore

References Books :

1. Inorganic Chemistry by R. Gopatan pp 567-590

2. Textbook of Inorganic Chemistry, by p.L.Soni

22
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: V

LaboratorY Course

LC CH - 507

(lnorganic, Organic, Physical Chemistry)

This syllabus is to be completed by assigning four laboratory session per week,

each of Three periods. The number of students in the laboratory batch should not

exceed fifteen (15) the medium of instruction will be English In laboratory course

Inorganic Chemistry practical

(A) Alloy (Minimum three)

1) Brass alloy ------ Zn (Gravimetric) and Cu (Volumetric)

2) German silver alloy - --Ni (Gravimetric) and Cu (Volumetric)

3) Bronze alloy ---Sn (Gravimetric) and Cu (Volumetrac)

(B) Synthesis by convention method (Minimum five)

'l)Ferrous Sulphate-or Green vitriol (FeSOr THzO)

2) Sodium cobaltinitrate Na3 [Co(Noz)ol

3) Tetra amine cupric sulphate

4) Hexa thio urea plumbous nitrate

5) Cuprous chloride

Organic Chemistry Practical

(A) Qualitative Analysis (Minimum 08)

Analysrs of an organic mixture containing two components uslng water,

NaHCOs NaOH, HCI for Separation /or using distillation process for separatron and

identification with the Preparation of Suitable derivatives.

Soluble Components:- Oxalic Acid, Succinic Acid, Resorcinol, Urea, Thio Urea

Separation of two components from Organic Mixture Such as. . .

Solid-Solid ----Mixture

Solid- Liquid :---Mixture

Liquid-Liquid -:-- Mixture

[Liquid component must be neutral in naturel

23
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Physical Chemistry practical

[A] Instruments: (Minimum 05)

1. To determine normality and amount of HCI and CH3COOH in the given

solution by Conductometric titration against 0.2N (exact) NaOH solution

2. To determine the solubility product and solubility of springly soluble salts

PbS04 by Conductometry.

3. To determine Normality and amount of each acid in the given

mixture of HCI + CH:COOH by pH metrically

4. To determine the strength of strong and weak acid in a given mixture by

Potentiometric titration usino 0.1 N NaOH

5. To determine the concentration of Nickel in the given

Colourimetric estimation

solution by

6 To determine.the concentration of unknown solution from

solution by Colourimetry

given KMnOa

I

[B] Kintetics & Distributions: (Minimum 03]

7. To determine the order of the reaction between KzSzOe and Kl.

8. To determine the order of the reaction between HzOz and Hl.

9. To determine the distribution coefficient of lodine between CC|4/CHCl3.&

water at a given temperature

10 To study the distribution of Benzoic acid between Benzene and water at room

temperature and prove the dimerization of Benzoic acid in Benzene.

24
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: V

Pattern of University Practical Exam

Time: 10:30am to 6:00pm (lncluding 30 minutes recess)

First Dav

(A) Inorganic (50 marks)

Inorganic Preparation

Total Marks: 200

( 20 marks)-Estimation from Alloy (3O marks) and

(B) Organic (50 marks)

- Qualitative analysis of an organic mixture.

Second Dav

(C) Physical (50 marks)

- Any one exercise should be selected for each candidate from syllabus

(D) Viva-Voce and Journal

. Viva-Voce on practical base (40 marks)

- Inorganic ... ... 13 marks
- Organic .........13 marks
- Physical ........14 marks

. Journal (10 marks)

. Note: Certified practical journal is compulsory for practical exam.

25
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Hemchandracharya North Gujarat University, patan

B. Sc. Chemistry

Semester : V

Suqqested batch distribution for oractical exam

First Dav:

10:30am to 2:00pm

InorgJnic: A

Organic: B

Physical: C

Second Dav :

10

Inorganic: C

Organic: A

Physical; B

Batch distribution (for 24 students)

{=

B=

c=

2:30pm to 6:00pm

Inorganic: B

Organic: C

Physical: A

2:30pm to 6:00pm

Organic viva- All students ( A,B & C batch)

Physical viva- All students ( A,B & G batch)

:30am to 2:00pm

1to8

9 to16

17 to 24

26
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Hemchandracha rya North G ujarat Un iversity, Pata n

B. Sc. Chemistry

Semester: Vl

Inorganic Chemistry

Paper : CC CH - 601

UNIT:-l:Valency

. Variation method, Secular Equation, Stability of H2- ion, M.O. approach,
Stability of H2 molecule; V. B. approach, Classical interaction energy

. Representation of wave function for SP, SP2 and SP3 hybride orbitals, bond

angle and bond strength
. M..O. treatment of Oh molecules
. Quantum mechanibal representation of Pauli's exclusron principle

UNIT :- ll : Metal Carbonyl
. lntroduclion
. Classification: Mononuclearand Polynuclear
. Physical and Chemical Properties
. Metal Carbonyl (M-CO) bonding (On the basis of V.B.T. and M.O T )

. Use of lR Spectra to determination of structure of metal carbonyl

. Structure of Metal Carbonyl
Ni(CO)n,Fe(CO)s,C(CO)0, Fez(CO)g,Coz(CO)e,Mn2(CO)1e Fe:(CO)rz

. Calculation of EAN of metal atom in metal carbonyl

. Metal Nitrosyl complexes: - Bonding in metal nitrosyl

. Classification of metal Nitrosyl

UNIT:- lll : Bio-lnorganic Chemistry
. Introduction,
. Essential elements,
. Trace elements
. Metal porphyrine,

. Study of hemoglobin and myoglobin

. Nitrogen fixation: In Vivo and In Vitro

Books Suggested (lnorganic Chemistry)

1. Valance and molecular structure by Cartmell and Flower.
' 2. Text book of Inorganic Chemistry by Durent and Durent.

3. lnorganic Chemistry by S. Chand

4. Advance Inorganic Chemistry Vol-ll Satya Prakash (S.Chand)

5. Concise Inorganic chemistry by J.D.Lee.

6. Metalic Corrosion By M.N Desat

7. Advance Inorganic Chemistry J.E. Huhee

27
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Hemchandracharya North Gujarat University, Patan

B.Sc. Chemistry

Semester: Vl

Organic Chemistry

Paper : CC CH - 602

UNIT :- | : Electrophillic and free radical addition reaction

. Addition to carbon carbon double b6nd

. Markovnikov's rule

o Electrophillicaddrtion, Orientation, Reactivity, Rearrangement,

Dimerization, Alkylation

. Peroxrde effect ( Anti markovnikov's rule) .

. Free radical addition, mechanism of peroxide initiated addttion of HBr

. Syn and anti addition mechanism for addition of halogens

. Electrophillic addition to conjugated drenes ( 1.2 vls 1: 4 addition )

. Free radical addition to conjugated dienes, reactivity

UNIT :- ll : Active Methylene Group Compounds

. Introduclion of Tautomerism

. Determination of keto-enol tautomerism

. Differences between Tautomerism and resonance

. Synthesis and application of Ethyl aceto acetate and malonic ester

UNIT:- lll : Nucleophillic Aromatic Substitutions

. Nucleophilic aromalic substitution I Bimolecular displacement (SN2)

mechanisml

. Elimination - Addition mechanism via benzyne

. Stability and properties of benzyne

. Evidences of B6nzyne intermediate

28



Books Suggested (Organic Chemistry):

1 Organic chemistry by Morrison & Boyd Vth Edition

2. Advance organic chemistry by R.K.Bansal.

3. Organic chemistry by l L Finar Vol | &.ll Vth Edition

4. Organic chemistry by pine, Hendrikson, Cram and Hammond lVtn

edition...

5. Outline of chemical technology by Dryden llno Edition

6. Synthetic organic chemistry by Gurdeep R Chatwal.

7 . Advanced organic chemistry by Jerry March.

8. Organic reactions and their mechanisms llnd edition by P.S. Kalsi.

'9. 
Organic chemistry of natural product Vol: | & ll by Gurdeep'R.

Chatwal.

10. Advanced organic chemistry by Arun Bahal and B.S. Bahal.

11. Organic chemistry Vol, l, ll, lll by S.M.Mukherjee, S.P.Singh,

R. P. Kapoor.

###
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Hemchandracha rya North Gujarat University, Patan

B. Sc. Chemistry

Semester: Vl

Physical Chemistry

Paper : CC CH - 603

UNIT:- | : Thermodynamics

. Zeroth law of thermodynamics

. Absolute temperature scale

. Nernst heat theorem

. Third law of thermodynamics

o Determination oi absolute entropy

. Experimental verification of third law

. Entropy change in chemical reactions.

. Concept of Fugacity and determination of Graphical Method

. Numerical

UNIT :- ll : Photochemistry

. Introduction

. Difference between Thermal and photochemical reactron

. The Law of Absorption, Lambert_Beer law

. Laws of Photochemistry,

(1) Grothus-Drappper raw (2) stark- Einstein raw and rt's devation
. Quantum Efficiency or euantum yield

. Experimental determination of euantum yield

. Reason of high and low euantum yield

. Types of Photochemical reaction

(1) Photosensitized reaction (2) photochemical equilibrium

3 Qualitative description of fluorescence, phosphorescence and
chemiluminescence's

. Flash photolysis

. Numerical

A

30



UNIT :- lll : Chemical Kinetics

. Effect of temperature on rate of reaction (Arhaneous equation)

Concept of Activation energy

Theories of reaction rate

('1 ) Collision theory

(2) Transition state theory

Comparison of collision and transition state theory

Theories of Unimolecular reaction

Lindemann's theory

Trimolecular reactaon

Trautz's Law '

Primary'salt'effect

Secondary salt effect

Numerical

Books Suggested (Physical Chemistry) :-

1 Advance Physical Chemistry by Gurdeep Raj'

2. Physical Chemistry (Question and Answerl

S.Chand.

3 Principal of Physical Chemistry by Puri' Sharma' Pathanra'

4 Chemical Thermodynamics by R P Rastogi and R R Mishra

5 Physical chemistry bY atkins'

6. Essentials of Physical Chemistry by B S Bahal' Arun Bahal' G D Tuli'

7. Physical Chemistry by P W Atkins, Sth edn' Oxford 1994 7th edn-2002

8 Physical Chemistry by R.A Albern and R J'Silby' John Wiley 1995'

9 Physical Chemistry by G.H. Barrow' 5rh edn' Mac Graw Hill' 1988'6rh edn'

1996.

'10. Physical Chemistry by W.J Moore, 4rh edn' Orient Longmans 1969

bY R, N. Madan, G D. Tuli'
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester; Vl

Structural * Analytical Chemistry

Paper : CC CH - 604

UNIT :- | : Term symbol & spectra of dl-ds Octahedral complexes

(A)Term Symbol

o LS couplngs

. J J coupling

o Determination of ground state term by hund's rules

. Determination of term symbol for all state for p2 & d2 configuration by pigeon

. hole diagram

(B)Spectra of d1 & de octahedral complexes

. Selection rules & intensities transitions

. Orgel diagram for d1-de,d2-d8, d 
3-d 7,do-d6 

octahedral & tetrahedral cornplexes
explanation of d1 & ds spectra(only introduction-no application)

UNIT :- ll : lR spectra & Numericals based on UV, lR and NMR Spectra

(A) Infrared spectroscopy.
. lntroduction

. Molecular vibrations ( Fundamental vibrations of AX2 type molecules)

. Characteristics of lR spectroscopy

. Sampie techniques

. Fingerprinl zone

o Effect of lR in geometrical isomerism
. lR spectra & H-bonding

. Factor affecting on >C=O group frequencies

. Differentiate two compounds by the lR frequencies.
(B) Problems pertaining to the structure elucidation of organic compounds using

UV, lR & NMR spectroscopic techniques (one out of two)

UNIT :- lll : Chromatography

o Introduction
. Types of chromatography
. Columnchromatography
. Paper chromatography
. Thin layer chromatography

32



. lon exchange chromatography

. Van-dimmterequatorn-onlyequation

. examples

. HPLC principle

. Application of chromatography

Suggested books: (structural chemistry)

1. 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 of group theory to chemistry by Bhattacharya

4. Symmetry in chemistry by Jafle and Orchin

5. Advance inorganic chemistry by cotton & Wilkinson

6. Basic principles of spectroscopy by R.Chand

7. Organic chemistry Vol. 1 by S.M.Mukherji, S.P.Shingh, Kapoor
'8. Spectroscopy organic compounds Vlth edition by P.S.kalsi

' : 9. Organ.ic chemistry by Morrison and Boyd
'10. Spectrometric identification of organic compounds lVth edition by Stlverstain,

Bassler and Monill.

1'1 .Application of absorption spectroscopy of organic 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 by V R,Dani
'16.Qualitative Analysis R.A.Day & A.L Underuuood

17. Analytical Chemistry G.D. Christain

ls Fundamentals of Analytical Chemistry D A.Skoog, D.M. West & F J.Holler

lg.Principales of Analytical Chemistry J H. Kennedy

20.Analytical Chemistry - Principals & Techniques L.G Hargis
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: Vl

Polymer Chemistry

. Paper: SE CH -605 A

UNIT:-l:Polymers-1

. Introduction

. Classification and Nomenclature of polymers

. lsomerism of polymers

. Chain growth polymerrzation - Introduction

. Mechanism of free-radical, Cationic and Anionic polymerization

o Kinetics of free radical, Cationic and Anionic polymerization

. Mechanism and Kinetics polycondensation

UNIT:- ll : Polymers - 2

. Polymerization Techniques

. Concept of Averages

- Number average molecular werght

- Weight average molecular weight

- Viscosity average molecular weight

. Molecular weight and Degree of polymerization

. Poly dispersity and molecular weight distribution

. Methods for determination of molecular weight

o Membrane Osmometry, Viscometry and Light Scattering

Reference Books:

1. Principles of polymers Science by P.Bahadur and N.V.Sastry.(Second
Edition )

2. Polymer Science by V.R.Gowariker, N.V.Vashwanathan and Jaydev
Shreedhar.

34



31i""
Hemchandracharya North Gujarat University, patan

B. Sc. Chemistry

Semester: Vl

Chemistry of Portland Cement

Paper : SE CH - 605 B

UNIT :- | :

. Introduction

o History of Portland Cement

. Types of Portland Cement

. Other Types of.Portland Cement
o Indian Standard Institute. (lSl ) Specification of Cement

UNIT :- ll :

. Manufacturing process of Portland Cement

. Reaction in the kiln

. Mixing of Additives to c€ment

. Setting of Cement

o GroMh of Cement Industry in India

l

References Books :

1 Industrial Chemistry by B.K.Sharma
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: Vl

Food Additives

Paper : SE CH - 605 C

UNIT :- I :

. Introduction

. Food Additives and functionalities

. Food additives regulations

- . GRAS

' - The Dblaney closes

- Unintentional

. Assessment of Food Additives

UNIT :- ll :

. Classification of Food additives

. Mechanism and chemistry of
Flavoring Agents

. Emulsifrers
- Acidulants
- Antioxidants
- Thikners
- Sweeteners

Food colours
Preservatives

- Aroma
. Functional classes Food Additives
. List of Authorized Food Additives
. Risk benefit Ratio

Reference Books:

1 Food Chemistry by Alex V. Ramani, MJp publications, 2009

2 CRC Handbook of Food Additives 2nd Edition, Volume No. il, 2011

3 Tanya Lousrse Ditschun and Carl K. Winter 2000

4 Food and Safety and authority of lreland published by guidance of
Food Additives 2010
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Hemchandracharya North G uja rat University, Patan

B. Sc. Chemistry

Semester: Vl

Soaps and Detergents

Paper: SE CH - 605 D

UNIT:-l:Soaps

. Soap and its manufacture

. General consideration in soap making

. Manufacture of soap

. .. Toilet and transparent soap, metal soaps, other soaps

o Oil to be used for soaps

o Cleansing action of soaps

. Recovery of glycerin from spent lye

UNIT :- ll : Detergents

r Introduction

. Principal groups of synthetic detergents

r Classification of surface aclive aqents

o Anionic detergents

o Nonionic detergents

. 
. 
Alkyl sulphates, alkyl aryl su[phonates, alkyl sulphonates, amide sulphonates

. Miscellaneouscompounds

. Cationic detergents

r Biodegradability of surfactants

. Detergents containing enzymes

. Eco-friendlydetergents

. Zeolites

. Manufacture of shamooos

Reference Books :

Industrial Chemistry By B. K. Sharma

Dryden's Outlines of Chemical Technology, 3'd Edition , East-West Press

1.
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Hemchandracharya North Gujarat University, Patan

B. Sc. ChemistrY

Semester: Vl

Forensic Chemistry & ToxicologY

Paper : SE CH - 605 E

UNIT :- | : Introduction of Forensic science, Law, Crime

o lntroduction Defination, and Scope of Forenstc Scaence

. History and development, Needs and Principles

. Police and Forensic sciences Laboratory

. Defination, Theories and Prevention of Crime

. . Structure of Police, Police & Forensic Scientist

. Relationshrp with reference to Crime Investigatron

UNIT :- ll : Forensic Chemistry & Toxicology

o lntroduction of Forensic chemistry
. Types of cases received for analysis

. Overview of Forensic chemical analysis

. Forensic analysis of Beverages

- Alcoholic Beverages (Alcohol, Chloroform)
- Non-AlcoholicBeverages

. Examination of Chemicals (Phenolphthalein) used in Bribe Trap cases

. Analysis of Adulterated Food

. Introduction of Toxicology

. Classification of Toxicology

o Extraction of Poisons

. Analysis of Poisons

Reference Books:
1. Forensic science in criminal investigation and trials, 4'n edition by

Dr.B.R.Sharma, Universal law Publishing co. pvt. ltd.
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Hemchandracharya North G ujarat University, Patan

. B. Sc. Chemistry

Semester: Vl

LaboratorY Course

LC CH - 607

(lnorganic, Organic, Physical Chemistry)

Inorganic ChemistrY Practical

Qualitative analysis (Minimum 10)

Inorganic mixture should be comprised of six radicals.

Candidate if required should be guided once for the wrong group and marks

deducted for wrong group. Maximum of five marks can be deducted for wrong group

There shell be no deduction of marks for reporttng wrong radicals

Organic Chemistry Practical.

(A) Estimation of functional groups: (Minimum 03)

(1) Estimation of Ester

(2) Estimation of Amide

(3) Estimation of Ascorbic acid

(4) Estimation of Aspirin

(B) Synthesis of Organic Compounds (Minimum 05)

('1) Preparation of m-Dinitro benzene from Nitrobenzene

(2) Preparation of p-Nitro acetanilide from Acetanilide

(3) Preparation of Acetanilide from Aniline

(4) Preparation of Aspirine from Saltcylic acid

(5) Preparation of Di-benzal acetone from Benzaldehyde

(6) Preparation of 2,4,G-Tribromo aniline from Aniline
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Eg
Physical Chemistry

Instruments]: (Minimum 05)

1. To determine concentration of the given lodide solution by

Potentiometric titration against 0.1N KMnOa solution

2. To determine formal redox potential of Fe.2Fe'3 by Potentiometry.

3. To determine the concentration of the nitrite in the given solution by

Colourimetric estimalion method.

4. To determine the concentration of unknown solution from given K2Cr2O7 by

Colourimetry.

5. To determine the Solubility product and solubility of sparingy soiuble salt of

BaSOn by Conductometry

6. To determine the strength of strong and weak baSe in a given mixture using a

oH meter.

[B] Kinetics, Adsorption & Polymer (Minimum 03]

7. To study the reaction between KBrO3 and Kl at two different temperature and

calculate the temperature coeffrcient and the energy of activation.

B. To study the absorption of Acetic Acid on Charcoal and prove the validity of

freundlich eouation.

9. To determination of molecular weight of high polymer (i.e. polystyrene) by

Viscosity mesasurent.

'10.To study the rate constant of the reaction between K2S2Og and Kl and study

the influence of ionic strenoth on the rate constant
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: Vl

Pattern of University Practical Exam

Time: 10:30am to 6:00pm (lncluding 30 minutes recess)

First Dav

(A) Inorganic (50 marks)

- lnoroanic Qualitative Mixture

Total Marks: 200

'(B) Organic (50 marks)

- Estimation (25 Marks) & Preparation (25 Marks)

Second Dav

(C) Physical (50 marks)

- Any one exercise should be selected for each candidate from syllabus.

(D) Viva-Voce and Journal

o Viva-Voce on practical base (40 marks)

- Inorganic ... ...13 marks
- Organic ...,.....13 marks

- Physical ........14 marks

o Journal (10 marks)

z Note: Without Certified practical record a student will not be permifted to
appear at practical examination-
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Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry

Semester: Vt

Suqgested batch distribution for practical exam

First Dav:

to z:bofi 
[2:iopm 

to 6:o0pm

;:A llnorganic: B

" I 
orsanic: c

: _ ltrlsicar: 
A

_/-

Second Dav :

10:30am to 2:00pm

Inorganic: C

Organic: A

Physical: B

2:30pm to 6:00pm

lnorganic viva- All students ( A,B & C batch)

Organic viva- All students ( A,B & C batch)

Physical viva- All students ( A,B & C batch)

A= 1to8

B= 9 to16

C=17to24

Batch distribution (for 24 students)

Seot atzlzo

jr ?'fr: 42


