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1,

2.

3.

Fundamcntals olChcmistry (Paper I)
Core Course

Course Learning Outcomes By the end ofthis course students will leam the following aspects of
(CLO) chemistry:

1. Ancient lndia Chemical techniques.

2. Various theories and pdnciples applied to reveal atomic

stfucture,

3. Significance ofquantum numbers,

4. Concept ofperiodic properties ofelements.

5. Theories relatgd to chemical bonding.

6. Acid-base concept, pH, buffer.

7. Factors responsible for reactivity oforBanic molecules.

8. Basics and mechanism ofchemical kinetics.

9. Propertiesofelectrolles.
Fundamentals of Chemistry (Paper I)
Core Course

4
ccE-30
Th€ory-70

Course Title
Course Typc
Credit Value
Total marks

UNIT I
A, Chemical techniques in ancient Indiai General Introduction
B. Contribution ofancient Indian scientists in chemistry e.g. metallurgy, dyes, pigments, cosmetics,

Ayurveda, Charak Saniita.
C. Atomic Structure:

i. Review of Bohr's theory and its limitations. Atomic spectrum ofHydrogen. Dual nature of
particles and waves, De Broglie's equation, Heisenberg's Uncertainty principle and its
significance.

ii, Quantum numbers and their significance. Rules for filling electrons in various orbitals,
Pauli's Exclusion Principle, Hund's rule ofmaximum multiplicity. Aulbau principle and its
Iimitations, Vadation oforbital energy with atomic number.

Electronic configurations ofthe atoms, Stability ofhalf-filled and completely filled orbitals,
concepts of exchange energy. Relative energies of atomic orbitals, Anomalous electronic
configuration.
Ker\yords/lags: Metallurgy, Dyes, Cosmetics, Charak Sanhita Hydrogen spectrum, Hund's
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?d. edt{ ql{d q {Islqftfi fifffi: Ynqrq qft{q I

q. t{rr{r fdaF n cffi{ ql{fiq ffii or q}.rErr s<rar"ndr ellg e{rr, 1rT, qrrFq,

{trq{Tlrq. 3rg{q I

s. wqrF-{6 qi{f,fl:
i. .t.r d F,qn \.l .rrd rtfl.yi ,h fl4er r f,aitsi c"qrq .Fl ii.F(r I irr \'.i Fr-

d i@, I ffi sqr!"r, Egrflrl or qfttr4dr fu<rd ga Eir+r rro r

ii. {qTdq {rdqr( \d sr6r {6d r ED'q 6er6i ii ga<ii ol "rqi d Bqq, qrsd.Fr
erqadr Rqio, gls or 3rDflf,q agoor or ft+1, eiuam 4r Rrqrd Cs flrd frqrC,
c{qrg ffio ,D gflel oqftq uql or cMr r wqrgoi d {i+qrF-6 E-qm t s t ,,rl

Tq g0 {E i ut gf oerol qil Rar{dr, 1ift{q cvi fr erftn{qr r ciqrg oerni +1
sdet rqt, crwqq {d+grl{o &.qrtt I

sR ft-S (o1-Td )/ tn uq &arn, rMJrqnrn. q{6 riFdr, 6rf*s{ qyqrg 6r
{+raq, qBd or sflqd-c fudid, gw 6r B-qq, ei, srs lsqrf, r

UNIT II
Elementary idea ofthe following properties ofthe elements with rcference to s & p- block

elements in periodic table.
. Etleclive nuclear number (EAN). shielding or screeoing eflect, Slater rules, variation of

eliective nuclea[ chaHlr in periodic table.
. Atomic radii (Vander Waals)
. lonic and crystal mdii.
. Covalent mdii ( octahedral and tetrahedml)
Delailed discussion of lhe ibllowin8 prcperties of lhc elemenls. \yi!h reference to s & p-

blocks.
. Ionization energy- Successive ionization energy and factors affecling ionization energy.

Applications of ionizalion energy.
. lllecho-negalivily- PauliDg s/ Mulliken's electro negativity scales, Variation ofelectro

neSalivily wilh bond order, partial charge, hybridizalion.
Keywords/Tags: EAN, Alomic radii,lonic radii, Crystalradii,lonization Eneryy.

3rl{d sR"t { s&prgcra (-tr6) f,di d ri(tf n €} d ffifuc y an rnE-o o'owtw
. qlTffi qrqrg f,qi?, (EAN). qRes qr r+1fiq qqTq. r+e1 Fqq, Grl{d {r{.n t trtTrff

wcTsl snA{r or cM=r I

. q{qrtrqE fu@r (Errsiqldfl)

. Gnqfto G fu*ra Eq I

. rrr€dffio fuLqr- oreqodtq (3@Fdl \.q {gqflffq (mFd) I

s & p $g<rq [do) $ sfli n osi d FrqFafuo {"il 01 ftt1d {sf
. qrr$o{qr 6st- oFm 3 T+f,r"r grii G cr+{+wr 6qf d qrnftd tnri qri orro I

3{r++fiur 6v1 $ or5nfi r

. x"rtufldr (rdfii+te&-a)- .trfr,T,/ gftddr d xqtueililr
3 riq {isr [qrufl efi-Jr), eriRrn onitt, (d6wr ttlf$stEGrFr] d
sr{ ftS (ft1-Td )/ tq: EAN; q{qrF-f,n fi.wr, 3rqft6

rSa xvEgrm w
cMr .Fr cqrq t

ff,wT, fu-asd f-dqr,
srtqfff,r"r 6'rl t
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UNIT III
Chemical Bonding
i, Ionic Bonding: Ceneral characteristics ofionic bonding.

lonic Bonding & Energyr Lattice & salvation energies and lheir importance in the context
of stability and solubilily of ionic compounds.
Slalenient of Born-Lande equation for calculation of lattice energy. Madelung constant,
Born-Haber cycle and its applications. Covalent character in ionic compounds, Polarizing
power and polarizability, Fajan's rules.

ii. Covalenl bonding: Lewis structure, Valence Bond theory (Heitler-London approach).
Hybridization- Concept, types [sp, spr, sp3, dspr, drsp3] with suitable examples of
inorganic and organic molecules.

Ionic character in covalent compounds- dipole moment and percentage ionic character.
Valence shell electron pair repulsion theory (VSEPR) theory: Assumptions, need of
theory, application of theory to explain geometries or shapes of some inor8anic
molecules and ions on the basis of VSEPR and hybridization with suitable examples of
linear, trigonal planar, square planar, square planar, telrahedral, trigonal bipyramidal and

octahedral arrangements such as: NH3, HrO, SF4.CIFr, PC15. SF6. ClFr.XeFr
Molecular orbitrl (MO) concept of bonding
The approximations of the theory, Linear combination of atomic orbitals (LCAO)
(elenrenlary piclorial approach)
Rules for the LCAO method, bonding and antibonding MOs, Characteristics for s-s, s-p
and p-p combinalions ofalomic orbi!als, nonbonding combination oforbitals.
MO diagrams ofhonronuclear diatomic molecules: H?.Lir.Be, B, C, N1O, F, and their
ions.
Molecular orbitals ofheteronucleardiatomic molecules: CO, NO, CN, HF.
Bond parameter:
Definilion and factors affecting- bond orderc, bond lengths, bond angles.
Ke)'words/Tags: Ionic Bonding, Covalents Bonding, Hybridization, VSEPR Theory
LCAO, MO Diagrams, Bond parametes.

1[qlqFo sIFiEF

i. G[qfto .itr| o1rqft6 iiq !ff Frqr;q srFlderq I

sTrqF-6 Eq G ovf qrasr s ft-ml{fi 6ql G rc.Fr orlqft-fi dfui 01 Rar{dT G
g<r+iror d r<,1 i qrsj qroo soi d.rvnr d faq *{-tB srffoqq ot opr{,
t3?J,T Rarti6. d t+r ao Vi r$d crge+,T r 3rrqft6 dmi n rrr*idwo qRr,

Tffor"r :rk Tq gfffi{"r I Ffl;l d Ffqc I

ii. .Ta{qff,+ du cjd{r +i.rq *rrrdw+.vr+t
{id{oT- s.qqnw o ror (sp, spz, sp3, dspz,
wgm rcrrwrt d wu t

sr*id-wo d,ml n enqlq-6 aeTq- Eg.q 3nwf \,.i ciiflo Gnqi+ar aeT"r I

(VSEPR) : 3trrJtrd, fuld

krd (fi-.da-.i<l EMuI)
drsp3J or4fto \.q cif,dFd 3{goii d

rrd{id{f,dr @ero EW gr vffir Rr<ro
qi erq:qoor t VSEPR s t6{"r d ertnr qs
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ent+o oro (MO) enitrq 01 irc:rI{'n
1t<n d sfuoec, wHg 6ernl or ttuo {dq< (LCAo) [qrEFn ftr-crflo EM'r)
LCAO fiB d ftN F-qr, dei s cfu .Eff MOs, wqrg ofl+) d s-s, s-p, p-p rriirw d
siFrde{.r, Jfiiqt {idfs{ !ff EM I

qfirFr+tq trq-{qrF.rfi ugvt d entrao osro 31li-s: H2. Li2. Be2. 82. Cz. Nz. Oz. Fz . q
r+d etmc i Esc-1lli-ffq liM+o erqeit d c,rF-{fi oQr6 3rTis: CO, NO, CN, HF.
qll Irr d:
qq ale. qq dEd. srr otq-cRqrsr cs nnfua 6{i
qR ftS (d-Tg )/ tr: en+Fo qrr, $6{ifrqsr qrr.

cnts, dq qra.fl t

qri orqo r

{io{sr, VSEPR tu<ld, LCAO, MO

UNIT IV
Acid-base concept
An'henius Concept. Bronsted-Lowry s concept,
acids. Lewis concept. pH, Bufler Solution,

Conjugate acids and bases, relative strength of
Acid-base nelrtralization curves, Henderson

equation.
Strength of organic acids and bases: Comparalive study wilh emphasis on factors affecting pk
values.
lndicator. Choice of indicators-
Keywords/Tags: Acid-base Concepl, Bronsted-Lowry's Concept, Conjugate Acids and bases,
pH. Blrffer Solution, Indicator.
slFr-fl{ St.tqIWIT

srfrfiflr olqqn"n, at& nfti dl crwnw, ,4g.ff sr< s fl(, erql an srier :ri4f,, gf,fl
3rq.{wn r pH. qry< fuo+c t 3r]i-enI s<Rlf{to{"r, {o, ts{ffi {lfffi"r I

+rifio 3rr.d q axi dt crh: pK rni ol qln&d 6{i srd or{6i d uRiru i go{r.ro
3rcr]qr I qTfi, qaqrl 6r q{r ;

qly f{S (okg )/ Ar: Gr,a &rr{ 3rrqrwli, Ns-o}ff d qtrxw. r4g*i crw a an,
pH, o,rr fuo+r. qa61

UNIT V
A. FundAmenlrls of organic Chemistry

StrLrcture, shape and reactivily oforganic molecules:
Physical Effects, E,ectronic DisplacemeDtsr lnductive Effect, Electrcmetric Effect,
Resonance and Hyper conjugation.
Cleavage ofBonds: Homolysis and Heterolysis.
Reactive Intermediatesr Cafuocations, Carbanions and free radicals.
Nucleophiles and electrophiles.

B. Slereochemistry of Organic Conrpoundsi
Concept of Isomerisrn.
Geometrical Isomerism:
Detenninalion of conflgumlion ofgeometric isomers, E & Z syslem of nomenclature, geomelric
isonrerism in oximes and alicyclic cornpounds.
Oplical lsomcrism:
!llernenls olslmnrelry. rnolecuLIl chimlily. enantiomers & their properties. stereogenic.rcntre,
optical aclivily olenanlionrers. (oncept ofchirality (up to two carbon atoms): chiral anil achiral
Inolecule( wilh "*,rffi"n't"* diaqletomers lhreo and erylhroismers mesoisomer.
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resolution of enantiomers, inversion, retention and racemization. Relativ and absolute
configuration, sequence rules, D & L and R & S systems of nomenclature.
Conformations and Conformalional Analysis:
Conformations of ethane, butane and cyclohexane, Interconversion of Wedge Formula,
Newman. Sawhorse and Fischer represenlalions.
Keywords/Tags: Electronic Displacements, Nucleopbiles, Electrophiles, Isomerism, Molecular
Chirality. Enantiomers, Sequence Rules, Conformation.

ordF-o tqrur d oumB fu<io
or{B-o orgoit o1 {ir+{r, 3rqfd s ffiddl
dftfi qqrs, ad-aiifto fu$nwr ffiro q-{rs, riq.ilifto qqq, 3rgffi \ri srft{rg,Tr I

arr fu(.fi: {qi:l <' Mlr Eq ft{d{ t

fo-q:ff"'tror ,lt+rff, or+r {q, 6rdL"rrqr vq gim {dfi I crFrfu-f s Ei{dn r+&t
ardfto dM or Bfuq rercc:
gqr+q rd GrqlTron r

qrftttq qqreqar
qrftOq Trqr{{qt d ftqn or f€l|r r crror"r d E & Z q"nm, cffiq G
cPdflgB-flfi qlml if cqrBffq rrqr+rror r

roftra sqrq{ :

sqffi d ars, 3nFa6 ftt-f,dr, qFdffi sqm{ff s vf,d Xq. r8R"i-dfto d<, cF(M
sqlTqfui a1 rorRro qbqcr 

r

futaar d srqrrn"fi: d r$ffifto d d fot-d \ri 3rfutd GrE. crqfrM rrqrcqff. ?hn

G $?n {rmqqff. M {{qm[E, qfdffi sqlqqfuit or fu]sq/ yar.rffir"r, qft-dlTr.
emlffin/ fiiunv Si ttufiowr I

qdei gq fuis fu;rql{r,3fl6qFqq, nmfi{q !A D & L, voR & S swfr yi$q"r Ta ri$ff
EA* {rfc, q& qs qTaa-dt tinffi fisq.I I nc qa, "qi{. ff \ii f$w qdqq {J4 or
q${R wi(tor I

vx kg (o1-r€)/ tq, adkiftn Bermr. qffiff s {d<iq Sff, yrqgrmr, 3npdo
fut-mdr, cf ffi Bqmrfi. GT@r liqq. s{vot

UNIT VI
Chemical Kinetics:
Rate ofreaction, Definilion and difference of order and molecularity, Derivation of rate constant
for first, second, third and zero order reactions and examples, Derivation for halfJife period.
Method to determine the order ol reactions. Effect oftemperature on rate of reaction, Arhenius
equation, concept of activation energy.
Ionic Equilibriar
StroDg, moderate and weak electrolytes, degree of ionization, factors affecting deBree of
ionization. ionization constanl and ionic product of water. Common ion effect. Salt hydrolysis-
calculation ofhydrolysis constant, degree ofhydrolysis and pH for diflerent salts, Solubility and
solubility producl ofspa ngly soluble salts- applications ofsolubility product.
Ke).rvords/Tags: Order of reaction. Molecularity of rcaction, Arrhenius Equation, Acliv.tion
Energy, Electrol),tes, Salt Hydrolysis, Solubility Producr.
{rsrqh-o ca rrfusft
3rFibqr d <r, orltfuqr +1 6lE qd crETfuodr d qfunsr w 3rd{ I ylq 6lE, qarq i 

're.

3i.

E.

qfrq drFc +1 :rftfuqr3r) d ffi / r Rarrio ol g-{fu. vs sql{{ur I er{ engor, r d
ft\ Esfii 3rFifuqr lt 6tP fiqk"r an ftftr{fr I 3rFIfu-qr d E{ q{ drq{rn or } ,]l4.
if,sFqq nfffl"rJrfl d srqtTR"n
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3llqi{fl !srq:
r{d. qlqq gi g{o ftqo erureu, enr$-ocq d otE, 3r{4o{"r d otE o) qlrlB'f, s{i
qtd o[{o. 3rlq-ft-fiq"r RaFi@ yq qa 61 3lrqFo irflr< I {q Glrrlil y} qI d.I!T GiI 3lwrcR.

.r.r GFr€r?=r llel{io d rr"rBr. sil Grftrcr al olft \.i liFl-q s" d fus ffqq t fi{d w
n [f,{rftd dd"i q,l ffi{dr ys ffi.[dr sqr, ffiqnl serc d srJw]'r I 3IFifuqI o1

o're, snmqr Jdfiq$ qffriqr, qfus"r 6qt fuqfl 3qq d{, q"r qd
3lq[en, mqdT s <|
yR kS (d*Td)/ t'r:3{Bfusr d dfe, 3lftfuqr d onlrEsnr, 3r{fi{s rrfiriqr. sidqlr
rsi ftqd sq!-,cq, a.qoT RH 3lqsel, ffiqol ssrE t

Learning Resources
Text Books:

L Lee, j.D., Cocise inorganic Chemistry, ELBS, I991.
2. Khem, H.C., GLrrtu, J.N., Singh, J., Chemistry for B.Sc. Ist Year, Pragati Prakashan.

3. Ba|iyar, A- & Coyal, S., B.Sc. Chemistry Combined, (ln Hindi) Krishna Educational Publishers year:

2019.
4. Puri, 8.R., Pathania. M.S., Shaana, L.r., Principles of Physical Chemistry, Vishal Publishing Co, 2020.

5. Curlu, J.N., Curtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, ISBN:9789386633347,

9186631345; Edition lV, 2017.
6. Day, M.C. and Selbin, J. Theoretical Inorganic Chemistr), ACS Publications 1962

7. Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand,20l0.
8. Kalsi, P.S., Stereochemistry Conformation and Mechanism, New Age International, 2005.

9. Finar,l.L., Organic Chemistry (Vol l&li),E.L.B.S.
10. Morrison, R.t. & Boyd, R.N., OEanic Chemistry, Pearson, 2010

ll. Clayden, J., Greeves, N-, warren, S. Wotheis, P., Organic Chemistry, Oxford University Press, 2"d

Edition.20l2.
I 2. A lk ins Phys ical Cllern istry, I 0'r' edition, Oxford U niversity Press, 201 4.

1, Prakash, S., Founders ofscience in ancient lndia, Published by the The research lnstitute ofAncient
Scientil'lc Sludies. New Delthi. I965.

2. Acharya prafulla Chandra Ray- A Collection ofWritings, Volume IIIA: A History ofHindu Chemistry
gVolume-l), Edilon Prol Anil Bhailacharyya, Publisher: University ofCalcutta., Online information:
htrps:/Avw\,,.caluniv.ac.in/ne$,s/APCR%201'ttblication/acharya-prafulla.html

3. Chemisuy in tndia. in Traditions & Praclices oflndia, Textbook for class XI, Module 2, CentralBoard of
secondary Education.

4. Slrbbarayappa, B.V-, Chemistry and Chenrical Techniques ilr India, Centre for Studies in Civilizations,

20041S8N 8r87s8601X.
5. Huheey, J.E., Keiter, 8.A., Keiler, R.L. & Medhi, O.K, Inorganic Chemistry: Principles ofStructure and

Reactivity. Pearcoo Education lndia, 2006.

6. Douglas, 8.E., MeDaniel, D.H. & Alexander, J.J., Concepts and Models in Inorganic Chemistry, John

Wiley 7 Sons. 1994.

7. Craharr Solomorr, T.w., Fryhle, C.B. & Dnyder, S.A., Organic Chemistry, John Wiley & Sons, l2'r'

Edition,20l6.
8. McMuffy, J.E., Fundamentals ofOrganic Chernistry, 7'h Ed. Cengage Learning India Editions, 2013.

9. Sykes, P., A Cuidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi(1988)
10. Baffow, G.M. Physical Chemistry, Tata McGmw-Hill (2007).
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Suggested equivrlent online courses:
(rllURLS Accessed in Mny 2021)

. VOOC: lrrrr\' .:rri\r'.(,,rr, (,irh('lurrJ:rrrLrrlirlr,,l-r1(r"i\ln

. NPTEL:htlpsi//riptcl.ac.in/courses/l04/106/l0,ll06llg/hltpsr//nplel.ac.in/corrrses/104/101/l04l0ll2l/

. M IT: hll ps r/oc w. m il. ed u/courses/chenr istrv/5- I 2-orqan ic-chem istrv- i-sorin,r_200 5A v llabua/

Web Sources
(all URLs accessed in May 2021)
https;//www.svdnev.edu.au/science/chenistry/-george/1108/Shapes0fMoleculespdf
https:/lartsandculture.google.com/exhibit/rasashala-ancient'indian_alchemical'lab-national_council_of_
science-museunls/l(wlCaPlRF0v-K0?hl=en
lrrl n. //sdnskfl t. ohvd.ac.in/events-new/Ancrenl-l ndian-chemislry.pdf
lrrtr)r.//insa.nr.in,/wrilerpddrlata/UpLodLledFrles/llHS/Vol0l 1I PRd-v.odt

Iu ril
https://dclceutkal.ac.in/svllabus/MA history/paper 23.pdf
lrt!Drrlvylu.ojcj!/!t!dJ matgriayE NGToz0'Z,20lndian%20Contribtrtions0/.20to0lo2 0Science.pdf
httpsi //www.peurus.corr/chemislrv-in-ancient-india/
hlros://cp.wrkil,e(li.r.orl/wiki/Hislorv nf ,,hemislry

ScIeme ofMirks:
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PRACTICAL
I'rogrrm: Certificate Class: B,Sc, Yearl First Session:202J-2()2{

Subjectr Chemistry

Qualitative & Quantitative Chemical Analysis
Core Course

By lhe end oflhis course students will learn lhe following
aspecis ofLaboratory exercises in Chemistryi

l. Imporlance ofchemical safety and lab safety while
pe brming experiments in labomlory.

2. Qualilative inorganicanalysis.
l. Elemental analysis oforganic compounds (non-

inslrumenlal)
4. Qualitative identifrcation offirnclional group of

organic compouods.
5. Tecl niqrrr. ol'pH measLrremenls.

o. Prepar-rion ol bu lfer !oluliorl.
2

100 (10 70t

t.
2.

.t.

Course Title
Course
Coursc Learning Ontcomes
(cLo)

.1. ('re(lit yrluc
5. l otxl Ntx rlis

srq)fto sr<q, d qr€6q
qrd{oq al &q.rfig

yrco ror{Fo Mwl
d/drr or+q !d <i,/ ffq qT R{o Lf,ol (faRre {iildl vrBo) d q Qr rrea sr6r{F{fi ft+{q (s

{m6i) d qaqrr. rd-d, ff{q G gfid ftqftrlqqa{ 3TrqF-fi ssfE. {{rqr:q 3IRFI qqrq d i-<ifd-6
cmqxorci 6) rM q< fuN ca t Rrm qi ffiaot vsr< t

fqrso ordh-o ffiq"r
1. odftn q)ftEii n hqq- si (N,S,Cl,Br,l) d qaqn

2. cri6t6d. (kergs, orqTRqftm cfus.6ffi2. et+d, rlEd, qfi'q vi vqres d far
fo-qrdrfi {Td c{let-,r t

qq, sR q.i qrc 1M ot qRqprso ffi,tq
srqfrfi Hrq

1. pH ffer tnr srrqtq or d erq G em d fiftq fa"{qril d pH or flrq (qrfud tFI, sd d
r{. dt \ii {Eq ot gqdrr fl s6t d t)

fre- -om rWs ot ganrn rt r.lri d fac {y. w srgq d q furqc 6r sqdl.r 6t I

2. qsr fuf,fi d o nqr \.a pH 6r qqr +qifufi qri) S tnu q-a+ t



i. {iRqq gft}e-gfufe-o er<-i

ii, liit+qq ,ri{B-€- n+fta" 6I'$IffirS€
Externgl Assessment

Experimenls lo be perfonned in laboratorv

QuBlil:lliIe Inorganic Analysis
Identillcation of simple inorganic nrixlure (5 radicals) with lwo/three acidic and io/three basic mdicals
(iDclLrding lypicai combinalions). special emphasis on learning lheoretical concepts ofstrong. moderate
and weak electrolytes. ionic product. comnton io effect. Solubility and solubility product.

QuditaliYe Organic AnAlysis
l. Delection olhetero-elements (N,S,Cl,Br,l) in organic compounds.
2. Functional group lests for alcohol, aldehyde, carboxylic acid, carbohydrate, phenols, nitro, amine

and amide.

Quanlilrtive Analysis ofacid, Alkali and BufTer Sotutions
Ionic Equilibria

l. Measurement of pH ofdifferent solutions ofacids and alkalies using pH-meter (may use aerated
drinks, fruitsjuices, sharnpoos and soaps)

Nole- use dilules solutions of soaps and shampoos lo prevenl damage to the glass electrode.
2. Measurement ofthe pH ofbutTer solution and comparison ofthe values with theoretical values.
3. Preparallon of buller solution arld determinalion oftheir pH and buffer capacityl

i. Sodium acetate-acetic acid
ii. Ammoniumchloride-ammonium hvdrox;de

Learning Resources
'l'exl Books, Reference Books. Olher Rosources
Texl Book:

l. Goswami A.K., Mehta. A., Khanam Rehana, O.R.S., UCC practical Chemistry VOL, I, pragati
Prakashan.20l5

2. Coyal, S., B.Sc. Chemistry Praclical, Krishna Publication,20 tT
.1. Vogel. A.1., A Textbook ofQuantitative Inorganic Analysis, ELBS.
,1. Svehla. G., Vogel's Qualitative lnorganic Analysis, pea$on Education, 2012.
5. Mendham, J., Vogel's Quantitative Chemical Analysis, Pearson, 2009.
6. Vogel. A.1.. Tatchell, A.R., Furnis, 8.S., Hannaford, A.J. & Smilh, p.W.G., Textbook of practical

Organic Chemisrry, Prerlice-hall. 5rr' edilion. I996.
7, Mann. F.O., & Saunders. 8.C., Practical Organic Chemislry, Pearson Education 2009.
8. Khosla. B.D.. Carg. V.C.. & Gulali. A.. Senior Practical physical Chemistry., R. Chand & Co. New

Delhi 201 L

References:
9. Mann. F.C. & Saunders. B.C., Praclical Organic Chemistry Orient-Longman. 1960.
10. Furnis, 8.S.. Hannaford. Aj.. Smilh, P.W.C., Tatchell, A.R., praclical Organic Chemistry, 5,r,Ed.,

Pearson 2012.
ll. Ahluwalia. V.K., & ABga val. R., Comprehensive practical Organic Cl)emistry: preparation and

quantilalive Analysis, University Press 2000.
12. Prol Robe( H.Hill Jr., David C.m Finster, and Laborarory Safery for Chemistry Students,2,,d Edition

Wiley ISBN: 978- I- I I9-02'766-9 May 2016.
13, Prudent practices in the LaboraroDz handling and Management ofChemical Hazards, Updaled Version

Press, Washinsron D.C. JV
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Snggestive digital platforms wcb link: https://nptcl.ac.in/corrses/104/105/104105102/

Suggcsted equivalent online courses:

L htlps://\r\r\r.\1rutllhc.ronr/nItch?v=LhvomWllu\O
2, htlt)://amrilr.olrhs.cdr.in/?srb=73&brch=7&sim=.)l&cnt=l
J. hllr)://nmritn.olrl)s.0du.in/?sul)=7.]&brch=7&sim=180&cpt=l
l. hltp://N'rrr'.rbnrcollosr.rc.i /sit(.s/dcfirnlt/fhs/lllcs/rcrdirle,U,20mlltorinl/inorqanic-:rnntYsis.pdf

6. htlps://cltcrr.lil)rrtrrts.or'{:/l}(ruksholr'$/AnltlvsisChemistry/Supplcnrental Modules (Ar|alvlicAl
Chemislry)/Or.tlila(ire Anrlrsis

7. hllnsr/courscs.lu renlcIlrnins.co||l/boun(lless-{hc istr}Tchaptcr/buffcr-solutjons/
ll. hllpsr/bio.librctcxls.orn/ll{){)kshclvcs/lliotechnobgv/Lnb ManualTo3A Introduction to

Biol ec h noloe\'/O1 'Z,J A 'l echnio||(s/l.07'7oJA nll inrl Bu ffcrs
9. https://chc ,librctcrts.ors/Ancillxn Malerials/Laboralorv ExDcriments/Wet l,ab

Experinenls/General Chrmislry Labs/Online Chemistry Lab Manual/Chem l2
Experimenls/os'l/o3A pH Measurement and lts Applicalions (Experiment)

10. https:/Alry\l.nrt.ronr/nrt ext liles/Editorial/Ge[eric/l/Guides to Electrochemical Annlrsis
0x000248ff00025c9a0009.3c4a fi les/euideph.pdf

I l. hltps:/Areb.cortlard,edu/slernfcld/r,h.pdf
12. hlln://rvebhosl.hrideo$.odu/c2ki e/CIJIM142/LNb/7 ButTersyo20andTo20Propcrrics.pdf

,s!\q,!E 1ll_!t:t! l!!i
Suqgrsted ContiIuous ll\ olulion \ l(l h od\
ln lernul Ar\cssIntnl Nln rl{s |\lornxl 

^\se\{nrenl
NI11rks

Class Interaction/Quiz Vivr voce on Prrclicxl
Practical Record lrile

Assignments (Cha(s/model/seminar/Rural
Service/Technology Dissemination/Reporl/of
Excursion/ Lab Visits/Survey/lndustrial visit)

Table
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