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Course Name : B. Sc. Chemistry Semester : III
PROGRAM CODE : SCIUG102
coURSE CODU : SC23MJDSCCHE3OI

Type of course : Major Discipline Specific course

Name of course : Basic chcmistry I

Total Marks : 100

Ellective from Junt 2021 Und€r NEP 2020

Total Credits : 04 Gaching Hours Pcr Week: 04

Teaching Hours Per Semester: 60

Course Obj€ctives:

l. To undsrstand thc corc conccpts of coordination compounds using CFT'

2. To understand carbohydrates and their chemistry'

3. To study and understand electronic sP€ctroscopy'

4. To know basicc principals t.rl'thermodynamics and relevant numericals'

medicinc.

3.Students willbe able to design and carry out scienlific experiments as well as accuratcly

record and analyze thc results of such expcriments

4. Students will bc skillcd in problenr solvirrg' critical thinking and analytical reasoning as

applied to scientific Problerns
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Intcmal 50 Marks
Theory

Course Outcome:

l.Students will have a firm foundation in thc lundamentals and applicalion of current

chemicalaodscientifictheoriesincludingthoseincoorrlinationcompounds,carbohydrates

and thermodYnamics.

2. Students will apprcciate thc csntrul role ol cltcnlistq in ottr society and use this as a basis

for ethical behavior in issues l'acing chemists inr:lttrlilrg an understalding of satb handling of

chemicals. environmental issucs and kcY isr,(tc:i lacing our socie$r in energy' heatth aod

Extemal 50 Marks
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Carbohydrates. 5PV
htroduction, Classifieatiou und nomenclature of Mono

Saccharidcs.

Reactions of Glucose and Fructose. (Methylation, Acetylation,

Oxidation with Brl u'ater and Conc. HNOI, Reaction with HCN,

NHOH. CoHsNHNH:, Osazonc lbmration and Epimerization.)

Leogthcning ol carbon clrain of aldoses. Shortening of carbon chain

ofaldoses.

Configuration of Aldo Hexoses [D (+) Clucose], Hemi acetal and

acetal forms, Cyclic stmcture of D (+) glucose, Mechanism of

mutarotation, cyclic structure of D G) ftuctose (only introduction

about structure), Dctermiuation ol ring sizo of Aldo hexose.

Inter conversions ol' Glucosc liotn Fructose, Fructose from

Glucose. Glucosc liom Manosc. Manosc t-rom Glucose, Glucose

fiom Arabinose. AmbinLsc liom Oltrcose

Ultra violet Spectroscopy mQf
Introduction. Type of electronic tlrrnsitions.

Origin of UV Spectra, Ef'tect of cortjugation, Concept of

Chrmophores and Auxochromes.

Bathochromic, Hypsuchrornie. Ilypcr chromit:, and Hypo,chromic

shifts.

Credit HrTopicUnit

t5
CFT of Coordination.comPounds

CFT theory, splinting of d-orbitals Oh and Td complex. Factor

i.ufluencing the magniturlc ofA ( Crystal field splitting energies)'

Calculation of Crystal field stabilization energies for Oh and Td

complexes.

Applications of CFT: For determination ofcolor ofcomplexes. Use

of CFSE Value to determine thc stability of Complex, Low spin and

high spin complexes.

Limitation of CFT

FP
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Woodward - Fisher mles.

Problems of conjugated enes. enones and aromatic ketones,

aldehydes, acids and esters usiug crnpirical rules.

(Data table has to be provided to students)

l'1PC_

its Applications for various phase

equitibrium ,Integrated tbrm of Clapeyron - Clauses €quation, and

its Applications for various phase equitibrium.

Traouton's Law. Craft equation.

Elevation of Boiling pornt. Depression in Freezing point

Partial molar Properties, Gibbs Duhem equation of Free energy'

Entropy, Enthalpy, Concept of chemical potential, Duhem

Margules equation

Variation of chemical potcntial with temperahrre and prossure.

Roult's law of ideal solution, \'upour pressure of ldeal solutions &

Thermodynamics of ldeal solutions.

Numericals

Books Recommendtd:

> Inorg8nic ChGmistr]

l. Inorganic chemistry. Catherine E. housc croft, S th edition, Pearson,20t8.

2. Concise tnorganic Chemistr) J.D.Lce, 4th editiotr. ELBS Publication.

> Organic Chemistry

l. Organic Chemistry by lllorrison and llovd. lth ed. Pearson Educstiotr- 2003

2. Organlc Chemistry lry pine, Hendriction. Cranr and Hammond 4th ed. By P'S.Kslsl'

3. Advance Organic Chenristry b;'', Jcrry Nlarch.

4. Advance Organic Chcnristry by ArunBahal and B.S.Bahal.

5. Organic Chemistry vol. I & ll Irv S.M.llukherji, S.P'Slng. R.P.Kepoor.

6. Reactlon mech!nism and Rcagtrts in ()rganic Chemistry by GurdeepR.Chatlv,l 4th

ed, Himalaya public House.

7, Tert book of Organic Chemistrl b1' ,\runllahal, B.S.Bhal, S'Chand.

E. OrgrDlc Spectroscopl' bv l',S.Kalsi.

Thermodynamics

Clapeyron equation ahd
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> Physical Chemistry

l. Advance Physical Chemistry by Gurdeep R3j

2. Physlcal ChemistQ' (Question and Answers) by R.N.Madan, G.D'Tully, S'Chand'

3. Principal of Physical Chemistry by Puri. Sharma, Pathania.

4. Chemical Thermodynamics by R.P.Rastogv tnd R.R'Misr''

5. Essentials of Physical Chemistry b! B.S.Bahrl. ArunBehsl'

G.D,Tully'

6. Physicat Chemistry b) P.W.Atkins,5th cd., Oxferd' 1994' 7th ed"2002

7. Physical Chemistry by R.A.Atbertl and RJ.Silbey, John Wiley 1995'

8. Physical Chemistrv b1 G.H.Barr0w, 5th cd., Mac Graw Hlll, 1998' 6th €d'

9, Physical Chemistry b1 W.J.Moore, 4th ed., Orient Longmans, 1969'

9. Organic Chemistn bY l.R. F-in a r.
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HEMCHANDRACHAII YA NOR-IH GUJARAT UNIVERSITY, PATAN

Course Name : B. Sc. Chemistry
PROGRAIVI CODE : SCIUG102
COURSE CODE : SC23MJDSC

Typc of course : Major Discipline Specific course

Nsme of course I Basic chtmistrt ll
Total Marks : 100

Effective from June 2023 Under NUI'2020

Total Crcdits : 04 Tcaching Hortrs Pcr Wcck 04

Teaching Horus per Semester: 60

'";"2
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Extemal 50 Marks
lntemal 50 Marks

Thcory

Course Objectives:

l. To understantl thc corc concepts of Magnetochemistry'

2. To understand basic quantum chemislry i e' paricle and wave natureofparticle'

Dual nature of Particle.

3. Understanting concePt of aromatic substitution reactions

4. To study sbout thc naturc and physical propcrtics of liquid'

Course 0utcome:

l.Students will have a firm foundation in the fundamentals and application ofcurrent

chemical and scientific theories bsecl on wave mechanics, magnetic properties, Organic

aromatic reactiors and liquid behaviour'

2. Students will appreciste th€ central rolt of chemistry in our society and use this as a

basis for ethical behavior in issttes lacins ehcmists including an understanding of safe

handling of chcmicals. cnvironnrcntal issucs and key issues facing ow society in gnergy'

healtlr and medicin'r'

3.Studsnts will be able to tlesign and carry'out scientific experiments as well as sccurately

record and analyze the results of such expcriments'

4. Students will bc skillcd in problcm solving, criticat thinking and analytical reasoning as

applied to scieutific Problerns'

5. To know about the physical charactelistics of liquids tbr various estimations'

Unit
HrCreditTopic

4
-. Princlpal

The H.S.N.B. Ltd. Science Colleg!
llim'atnagar-383001, S.K,



MJ.2. 3 0l: A lhury

Physical properties of Liquid. P,f)
Vapour pressLre, Surlhcc teNion, Application of surface tension

and Measurement using StalagmometerPerachore and its

applications.

Defination of Viscosity. Application of viscosity and

Measurement by Ostwald viscometer

Refractive index, Specilic rcliaction,Molar retraction Application

ofRefractive index and Measurement using abbe's Refractometer.

cipal
The H.S.N.B. Etd. Science College

Himatnagar-383001, S.K.
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l5I Magnitic Properties of Co.ordination compounds, hltP
Elementary lheory of Magneto chomistry, Guoy's method for

determination of Magnetic susceplibilily, Calculatiou of Magnetic

Moments, Magnetic properties of Free ions,

Application of Magneto chemistry in struchre determination,

Detsrmination of thc oxidation state of aansition metal centre,

Determination ofthe stereochemistry of various transition metal

1 l52

3 Electroptritic lromatic substitution m ef
Inhoduction, Effect of substituent $oups, Determination of

orientation.

Classilication of substituent groups, Orientation in disubstituted

benzenes.

Use of Orientation in synthesis, Mechanism of Nitration,

Sulphonation, Fricdel - crafts tlkylation and Halogenation.

Elecrophilic aromatic substitution (Two steps).

Theory ofReactivity & Orientation. Electron release via lesoDance.

Wave Mechanics NIP

I t5

4

e-9

I l5

P

Black Body Radiation & Quantum Theory, Photo electric effect,

Wave particle duality of radiation, Compton Effect.

Basic postulates of quantum Mcchanics,

Operator: Definition, Algebra of operators, Addition,

Multiplication, (ommutative properties, Linear operator,

Commutative operaton, Laplacian operator, Hamiltonian

Operators for atoms, Molecules and Molecule ions.

Free particle System, Particle in one-dimension box.

I
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Optical activity, Applications of optical activity snd Measurement

using Polari meter.

Dipolc momcnt and its applications nnd mcasurement.

Numerical.

Books Recommended:

> Inorgrnic Chemistry

lQuantum Chemistry by R,K.Prasad, lteyised lllrd Edition, Page- 3,5,,7 3+3141,6ffi.
2. Concise Inorganic Chemistry J.l).Lee, 4th edition, ELBS publication'

3. Magnetochenlistrl by Shymal and Dutta. Revised lllrd Edition, New age

publications.

> Organic Chenristry

l. Orgrnlc Chemistry by Morrison and tlord. 4th ed. Pearson Educrtion- 2003

2, Orgenic Chemistry by pint. Hcndriciion, Cram rnd Hsmmond 4th ed. By P.S.KrlsL

3. Advance Organic Chemistrv b1 .lerrv March.

4. Advance Organic Chemistr) b1 ArunBahal and B'S.Bahal.

5. Orgsnlc Chemistry vol. I & tl lry S.Nl.Nlukherji, S.P.Sing' R'P.Kapoor.

6. Reaction mechsnism and Reagcnts in Organic Chemistry by GurdeepR.Chatwrl 4th

ed, Himalaya public House.

7. Tcxt book of Organic Chemistrv by ArunBahal, B.S'Bhal' S.Chand.

8. Orgrnic Spectroscopy by P.S.Kalsi.

9. Organic Chcmistry by I.R.Finar.

> Physical Chenristry-

l. Advance Physical Chemistr\, bl Gurrkcp Raj

2. Physicat Chcmistry (Question and .\nsncrs) by R,N.Modan, G.D.Tully, S.Cbaod.

3. Principal of Physical Chemistrr h1' Puri. Sharma, Pathania'

4. Chemical I'hermodvnamits t)\' ll.P.lustogY and R.R.['Iisra.

5. Essentials of Physicul Chcnristrl bl tt.S.Bulral, ArunBahal,G.D.Tully.

6. Physical Chemistry by P.Ur.,\tkins, Sth td', Oxferd, 1994,7th cd',2002

7. Physical Chemistrt by R.A..Ubcrty and R.J.Silbey, John Wiley, 1995.

8. Physical Chemistry by G.H.llarrorv, 5th ed., Mac Graw Hill, 1998,6th ed.

9. Physical Chemistry by \ .J.)\Ioore, .lth rd., Orient Longmrns. l969.Further Reading:
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Type of Coursc : Practicals Major Disriplinc Spccific Course PMJDSC

Nsme of Course : Practical's lbr Basic chemistry I
Total Marks : 100

Effectile lrun.lurrr 202.1 Llnder NEP 2020

GROUP A

Scic,1

State
i.oo,.

-,-_/.$

The H.S.N.B. Ltd. Science College
Hirnatnagar-383001, s.K.

GROUPB
Total Credits : 02 Teaching Hours per Week: 04

Lab Teaching I lours per semester:60

Minimum Number Practicals to bc Pcrformed: 08

Course 0bjectives:

'1. To identif the [n organic.L,,,rp,,,,.,,,, in mixrures

2. To lind out of nonnmalitl ol'cor)rlr)nints in mixture using instruments like

gonductometers.

Course Outcomes:

l. Students will gain a comprcltcnsirc lttoulctlgc and skills in operations of instruments

needed in industry.

2. To find oflhe cr.rnccntrationol acirls in binlry rtrixturcs.

2. To understand basic methods to itlcrrtil-r' lhc cations and anions in the prepared samples.

List of Practicals Credit

lnorganic Chemistrr

l. lrtolgilllic QualiLlLi'e .r,i,rl sis. tartl'l3 lvlixtures)

Mirtu.L- containins {i Lrt tltlicrls. Anion should bc (CO:-:,NO:'

;SOr-2:S:;Br'l( l :l :No, :S()r'r:( roa rl Cr:Or-l) (except POI-3,

Boj r,ASois,ASor '.o ')

-.P nctpal

Toal Credits: 02 Teaching Hours per Week:04
Lab Teaching Hours per semester:60

Minimum Number Practicals to be Performed: l2

Practicals Extemal 25 Marks
Intemal 25 Mark

Extemal 25 MarksPracticals
lotemal 25 Marks

Sr.No.

GROUP
A

Hr

2 60

HNMCHANDRACHARYA NOI{TH GUJARAT T'NIVERSITY, PATAN

Program Name : B. Sc. ChemPIl{JDSCistry Semester : III
PROGRAM CODE : SCIUGI02
COURSE CODE : SC23PMJDSCCHE30I
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Phvsical Chemistry (Do irnl I ())

l. Conductromclric titration ol' HCI/CH:COOH Vs NaOH

2. Cor)ductromct c titration ot H(ll Vs NHaOH

3. pll-metric tilration of llCl Vs NaOll after Calibration ofpH

me tor.

4. Dctcrmine the Dissociatiorr ct,rstaut of thc acid using nixtures

of CH3COONa and CH3C()OH usirlg pH meter.

Determin€ the specific retiaction and molar refraction of the

given liquid A, B and mixture C (A+B) Bnd calculate the

pcrccntagc composition of A anti B in the given mixture C

uing Abbe's Refractomtltr.

6. Dctcnnine the molar rctlir.trolr CHTCOOCzH5, CHTCOOCHs and

CHTCOOCHz, and sho\\'thc conslancy ofteactiou equivalent of-

CH2 - Group using Abbe'( ll!'il rrctometer.

7. To dttcrmiue the viscosiir of u ditlt'rcnt mixture of liquid A and

B and detcnrtine tlrc percentagc conrposition of unknown

mixltttc by gtaphical rrr.tlt,'r.1.

8. To dclcrnrilrc the stttlrtce lcttsion and compare clcaning-

ellicicncy ()t fwo. sltrrpl('s ol' a delergent or soap with

stalagrnomctcr.

9. To strLrly kiretic reaetit,r ,ri ilecrr rt tlxrsit ion ofH2O2 catalysis by

iodine ion (Clock rcarti,,rrl

I(1. f ind the solubitity artri lt,-'rtl o1 st-rlution ot the given organic

acid at rtvr:r ditYercnl tcrllfcl'atures

I l. To sr:paratc Ctt. Pb. ( rl iorrs bl papr:r clrrornatugraphy

Books Recommendcd:

L Practical Chemistry : For B.Sc. l. ll Antl lll Year Students of All hdia Universities By

Pancley 0.P. & ut .\1. puhlishcr S. ChirnLl's. I'apcr back December 2010.

2.BasicPrinciplcsolPracticalChenristrybyV.Vcnkateswann(Author)publisherS.

2.To separate Pb, Ag, and ltg ioDs present in a mixture by paper

chromatograPhy.

3. To scparatc Zn,Co, Ni ions by papcr chromatography.

602GROUP
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Chand's, Paperback - I January 2012

3. Chemistry In Laboratory-B.Sc--Sem-l-Vi-Hons.

By Dr.Subhojit Ghosh (Author), pr.Madhushree Das Sharma (Author), publisher CBCS,

Pape6ack - I January 2019.

Further Reading:

l. Piactical Chemistry, By Sonia Ratnani (Author), Swati Agrawal (Author), Sujcet Kumar

Mishra (Author) publisger Mc Graw Hill, lst Edition Paperback - 16 Septemb€r 2020.

2. B.Sc. Practical Chemistry First Year By Paperback, Dr. M.M.N. Tandon, Publisher:

Shiva Lal Agarwal & Company,2020.


