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By lhe end ol ihis couBe sludenls will leam lhe lbllowing aspects of chemistry:
l. Inlroduclory idea aboul Tradilional Indian Chemistry.
2. Chemistry ofd- & l- block tlements. Basic Concepts ofCoordinalion Chernistry.
3. Stereochemistry of Transition Metal Complexes.
4. Laws of Thennodynamics.
5. Concepts of Pluse Equilibrium with reference to Solid Solution, Liquid-liquid Mixtures,

Partially Miscible Liquids.
6. Basic Concepts of Electrochemistry.
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Knon ledge Tmdilion of I ndin n Chemislry-
Ancient Indiao chemists and their worki Nagariuna, Vagbhata, Covindacharya, Yashodhara.
Ramchandra, Somadeva etc,
lnlroduc(ory idea abou{ rasas: Main Rasa: N.4aharas, Uparas, Comnron ras. Ratna, Dhatu. Poison,
alkaii. acld. sall lauhabhasma.
Maharas: Abmn. Vaikranl. Bhasik. Vimala, Shilajatu, Sasak, Chapala. Rasak.

Uparas: Candhak. Crrik. Kashis. Suvari, Lalak. Manah. Shila, Anjana, Kankushtha.
Common Rasn: Koyla. Cauripashan. Navasara. Varalaka, Agnijar, Lajavarla, Giri Sindoor, Hingul.
Murdad Shrangakam.
Chenlistry ofd- & f-block elem€nts
L Chcmislry ofTr:lnsition elements: First, Second and Third Transilion series.

Ceneral group trends wilh special reference to- Electronic Conflguration, Coordinalion Geonretry,
Colour. Variable Valency. Spectral. Magnetic and Catalytic Propeflies, Ability lo fonn Complexes.

2. Chrmislry oI Ioner Trrnsition clemen(s: Lanthanides and Actinides General group trends with
special reference to- Electronic Configuration, Oxidation States, Colour, Spectral and Magnetic.
properties. Lanlhanide Contraction.

Separalion of Lanthanides (lon-exchange method only)
J. Transuranic elemenls: General Intrcduclion,
Keylvords/Tags; Koolvledge Tradition of Indian Chemistry, Transition elements, Spectral
l'ror)erlics. }{rsnclic I'rorlcrli(s. ( xlnl\ lic l')roDer(ies. l,rlrrlhrlrri(le ('onlrlclion.
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g-w vs - e -o od ol rsrqq -i {Fqor si ot rerqc fusrq - qem, Bdlq s {Os grq"r ?sf,r EdaiiF{6 &qqr, flrirq
qrnt'fr, !rl, qfufrq {iqr.rdtrdr, q!ffi!, g.rdtq g< rdw X,r. s€d firi d {ffidr d
mq rr+f n nr.rr< s{a c.krr I

z. etiofto rioqq n<l -or rsrqc Eflr,dd-Ts{t T4 (R-.{t{.s{ fd<5fto Eqrr, efficsq
ercrpn, tr. sfftq eir {*ft 5u A mq {KrJ it lrrcFq {r,16 tr{d{ I de)r]ss {tqr I

dArl{.str ..5r Ee{qfllr (dqd s+rqc Flfiqq Iifu)
: fmqtFo tr€ , flr{Fq qfiiru 

|

{r{R-s - qrdiq v{Iqr Er{ 01 qiqn, qia;.qq co, q"ffiq {q, gr"ls {"r, !${6 1"r.

{{qq t{{r{q ](ral{ -
1. rimrr"r qrg rT.n d {ffi, rrmfl]Tdr Ts qrE liri-s 3,rriErr {iqdt d Fa\ r{r fuqro r

1iisB6 6r* gidfto qRem 
I

{T*,rrqtdr qrr fu{rd $As qk arfff dfflA) d sffio \rq irgwf,dr, {fltrd {gf!ff.
eEq-cr+tq fied ig eqwtr r dqqrfrr qq RArd .nl {TqrC.' I

Ei{.d eli Rr{id (tE{ d ff€ edff - ffi) d orffid G ergwirr, g-oerd or
k d eti Ecrrr {Ewflffq, $Eird aS,tfr, ere rmffq {iEdt n ffi{sd ei, Tardr{'r
Fqi (CFSE) r gda rs lr{d Hi d (CFSE) h.{f, e)_ ql{a} 61 mnfro ori qrd orro t

l0 Dq (Ao) or qrqr \i sTrfil qRqlq wnft-e ar{i srd or{f I

Gr€rm+tq si ;rgqfldq siq-di d g-m{r I 3resdalq wftfr an ?-qf6-q fi-fffi I

.,ll.r-Jan afq I Eqrd Tg{d "qftfi r M .fi Sqn r

s,rtg et, fuqid (,ii ontr{fi o{-fi (Tq.}n) fuqi4 S yne+ vRum r

@dtu6dGffifuoZeaxrqffi, ftri's d trfirr r

trniG 2 Coordina(ion Chemistry-
l. Strncture, Stereochemistry rnd MetalLigand Bonding in Transition MetalComplexes

W€rner'l heory lor complexes: Electronic interpretation by Sidwik.
Valence Bond l heory (Vl,'l'): Postulales and application for Tetrahedral, Square planar and
Oclahedral conrplexes- Limitation ol VBT.
Cryslal Field Theory (CFT): Poslulares and applicationi Cryslal freld splitting oi d-orbitals.
Crysrnl Field Slabilization Encrgy (CFSE) in Telrahedral, Squarc planar and oclahedral
complexes. CfSE ol weak rnd strong llelds. Factorc atlecting the crystal freld parameters.
Measurerrenl of 10 Dq (Ao)xnd iaclorc allecling ils nlagnitude. contparison ofoctahedral and
tetrahedral coordinrtion. Telragonal distorlions fiom oclahedml geomctry. lann-Teller theoren.
Square planar geometry Linritations ofCFT.
Qualitaiivc aspect ol Ligand field and Molecular Orbital (MO) Theory.
Sptrctrochenical and Nephelauxetic scries.
Coordination numbcr. coordination geoJneties oltnetal ions, types ofligands.

2. Isomerisnr in euorrlinarion compounrls-
Struclurrl Isomerism- Ionization, Linkage, Coordinaiion-Ligand Isomerism.
Stereo Isomerism- Geonretical isomerismr Squre planar nretal complexes of rype - [MA282],
IM,A2BC]. IM(AB)21, IMABCD], Octahedml metal complexes oltype - tMA4B3l, tM(AA)?B,1,
IMAlBrl
Optical Isomerisnl: Tetrahedml complexes oftype - [MABCD], Octahedral complexes oflype-
tM(AA),8,1. JM(AA)rl

rds/'l aqs: Srcreoclremisl
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2. rrFrq Oltdl q,Hrrrqqq i

si"irdrFf,r qrrFFFrdr - 3rEfi-fiqur. fti-dq. srqq-ftrts Hq[{{{dr t

Bfiq qql{{{frr FARqr 3lr$tftdc)
qtffiq rrq+c+m, a,f rrrrd-q trrg {iqd - IMA2B2I, [MA2BC]. [M(AB)2], IMABCDI
3retFcrdl1l red - tMArB?1. IM(AA),B?1, IMArBrl
trorfPro flql{ff{fl : ilgq.ilfrq lTqd IMABCDI, 3rEFd+tq {rgd - IM(AA),B,1,
lM(AA)rl

qnR-< - qru *iqot d Bfiq sqr*r*m, vBT, cFT, cFsE
t nit--l Thcrmodyn^mics-

l. First law of Thcrmodyn{mics
Concept of heat (Q). work (W). lnternal Energy (U). Statemenr ol firs1 law, Enlhalpy (H), Relation
betu'een heal capacities.

Calculations of Q, W. AU and AH under isothennal and adiabalic conditions lor Reversible,
Ireversible and Free (ldeal and van der Waals) expansions ofgases.
Joule Thonrson effect and its theory. lnversion temperature.
2. Second law ofThermodynamic

Carnot cycle, Statement ofthe second law ofthermodynamics.
Concept oI Entropy. Calculation ofentropy change lor Reversible and inreversible processes, Concept
ofresidualentropy.
Free Energy Functions: Cibbs and Helmholtz ener&y. Variation ofentropy (S), Gibbs free energy (C),
Work lirnction (A) wilh temperature (T). Volume (V) & Pressure (P). Frce energ) change and
spontanelty. Cibbes-Helmholtz equalion.
3. l hird lrw of Thcrmodynanics
Nernsl heai theorm and its signilicance. Slatement oflhird law. Calculalion ofabsolute entropy ol

Keywordsfnagsr Thermodynamic, Laws of Thcrmodynrmics, C:rrnot cycle, Entbnlpy, Free
Energy,

ro{ s sqrrrt dl
1. sqFrlfiol or qarq ftqq

sqr d 3rqtTRqr (O), od (w), oridRfi uql(u), csrq flqq or 3rftofi, $d?q (H),

oqtqR-men d ffa €qq r

Ni d soq"ftq, cgor"i-o. 5-m (3rrflt ss s-s{srtr) rqR d ft\ {rdrqiq G Edq
RarM d si fd e, w, AU vs AH d rruFr I

qa $qlrq qtrrq G wrry fuoo. cffi{r qqll t

2. sqrqftq,t 6T Effq ftqq
orite qm. sqmM d Bdiq ftqq sr 3rB-fien I sqrff ol 3rsqr"n. vonoftq o;
3rl-trq4n qh'qrcd d fac r{Iff qMr d .rqqr t s&Rre \'{rq d crqqRw I

5o uoi .rol : Fr<{ \,ri tffidfqq 6qi, f,rq G).3rmflr (v)vq qr< (P)d slr{ qqtfr (s).
Frq grr rqf (c)G i6rd Edr 1e,yor vMrrTitr 6qi cMr \ai Tirdr rsffirf,r
(spontaneity) | Fm-itm}ds frfi-fiur I

3. sqFrm 6r Effq frqc
rir= sqr rtq G s{r6r {rd, {drq Fqc or 3lfuoen,, trfle, d fuer $$fr d rrq+ t

snft-e- oqrqRrol. sqrqft-+l d ftqq. 6rnfu Er. reH. c-m Fql I

tlnil- l Eleclrochemistry-
I Electrical Conduclion: Conduction in metals and in electrolyte solutions. Specific. equivalent

and molar conductivity. MeasLrrement ofequivalent conductance. Effec! ofdilution on
conductivily. Migration ofions. Kofil|ausch law and its application.

2, Weak and slrong cleclrolytes: Theory ofstrong electrolytes, Debye-Huckel-Onsager (DHO)
theory and equation.

J. Trnosport numbers: Detennination oftranspon number by Hittorimethod and Moving
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boundary method-
tl. Electrode reactions: Nemsl equation, Derivation ofequation for single electrode potential.
5. Electrodesr Reference electrcdes, Standard hydrogen electrode, Q inhydrone electrode, Class

electrode, Calomel electrcde.
6. Standard electrode potential, Electrcchemical seies and its applicalions.
7. Electrochemical cells: Nernst equalion. calculalion ofe.m.l ofcell.
Keywords/l agsr Elcctricxl lrflnsporl, CondIclion, DllO theory, Transport number, Nernsl

Irlion. l.lleclro(les. llhclrorhcmi(xl srrics.

1. fugd rndfinr qE3i G ftqf, 3rlqeq fr-f,{r) il sr6rrdr, ERrE, d-en qs g@ro1 qmfidr,
qeid qrooor oT qrq;r i EriFF.rr c{ .rJorq fl q.TIq, qTqFii or q.ft.rq{ t o)Edi{r ffqq
G srrd cr5rdl r

2. Sdd Vs !r.rd fugosnuea tr{d li-gd 3tqqds a,r ft<rd, M-E+d-ei{{rT.R (Sgfir))
ftaro qq q{irqq 

r

3. 3rlll{ fi : orFrq.rcio or Bqi{or REN EO. Td $ct &q
+. l@s 3rftfuqT\ , "r+{< E4{r,r, roa ffis fu'rs a1 qiqk I

5. d4ts - {i<d aws. qr.r6 ETafrqq r@s. frqrdl{Sr{ E@s, -om t@s

rtsqftf, altrcn
Phasc f,qnilibrium-
l. Concepl ofPhases. Conponents and degrees olihedom. Thcrmodynamic derivalion ofCibbs

Phase Rule l'or reactive and non rcilclive svslems.
Clausius-Clapeyron equalion and its applications to Solid,Liquid. Liquid-Vapour and Solid-
Vapour equilibria.
Plr,r.. diJgronr lL'r o e (o||rpore .ry'\)rr.tns u irlt appl;cariorr. Water and Sulphur. Phise
rirngm lor s) \renr oi solrd-liquicliquilrbria involving-Eulectic, Congruent and Incongruenl
meltin8 poinls. Water and Sulfur svstem. Ag-Pb and Mg-Zn system. NaCl-HrO system.

.1. Binary solulions: Ilaoult s Law. ldeal and Non-ideal or iazrotropic mixlure, Inniscible liquids.
Sleam distiLlation.
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6. qmo g@s h"rd.
z. q@dBoa rl-a :

ErtfuS- ftq( cR-{e{.

&qf, {{flqF=fi ?Bar \rq 51]-d 3T1qdrr I

=r+{< {lftswr, r}a d { gr.gu. d wlr
srf,q. drftr) fu<io, qRcrc €qlr. q-{re sftorq. iMc. ft-qd

T'6r{ 5

Kcywords/Tags: l'hrse cquilibrium, Gibbs Phas€ tl.nle, Ch0sius-Clipeyron cqurlioI l?-i,lts
YFT{EIT STIII_
r. c|{wn d orftrRqr, orq{s \rj r{dTf,r ol oYi, c,Arn]!i-d G E qrfrd .iii d Faq Frd

qrqt{n ftqq ol oqmffiq gsFo t

z miRrflr-aAirh rr4Iflq T{ dq aq, {q-srq, s}cr- & {rq d ftr flrd orgcsl'r r

3. \ro rcfi * d frr qs{en glrtq Vq ergrrlq qa vs {dnq, ds-rq qrq trir d far
qlqqe{r c,rig - {I{d "lit=t o-ifio, rrql.rqq \.s 3ratqirRTq naFIioI RiI Ss trffir d AB-pb

9a Mg-Zn tia. NaClHrO da I

a. fderff fa'f,fi : {rs.e.Fr Fr{rq, srrc{f, 3rrrd{ { ftalrffFft Eeirft fiisofiq 6q, ufixolia ea,
qllE{ 3lNlitl I

qffitqT Hrq, Frq yrq{Qn ftqq, s'dfuqrr.-tr,ttti{ sfios"r, rrg< qn fiqc t

Sussested Readinss:

l. Bariyar, A and Goyal. S., B.Sc. Chen)istry Combined. (ln Hindi) Krishna Educalion Publishels
Years 2019

2. Lee, J.D.. Concise lnorganic Chemislry. Wiley,2003, Fifth edition.
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.1. Kalia. K.C., puri, B.R.. Sharm
202o a, L.R., principles of tnorganic Chemistry, Vishal publishing Co.

.l Sudhr C.S., Te book oftnorDanic Chemislry, Viva Books privare Limited. Nerv Delhi.20t3, 
i;flj"_lrdi;J. and Ananiavardhan, s, i L"ei""t ;pp;"h t-oilooi n lnor.gani" o,.,t.rr.y.

6' copalan,-R., and Ramaringam, y., concise coordination chemisiry, vikas pubrishing HousePrr 1_q6. 1"* Dethi,2005. t.,edirion., 
Yi9lr:^t !. Chemistry for degree stuctenrs. B.Sc. lt year, S. Chand & Company Lld. NewDethi. z0lI

8. Pmkash. S..'futi. C.D.. Basu. S.K.. and MaJan. R.D., Advanced tnorganic Chemislry. Vol. I. S.( lrrrrd & Cornparry Lld. \e$ DerJrj. 20t?. to .edirion
9. Malik. W.U.. Tule. C.D.. anri Madan, R.D_. Setecrea iop;cs in Inorganic Chemistry. S. Chand &Company Lld. Delhi. 2Ot410. Prr.i.8.R.. pathanja, M.S_. Sharma. L.R.. princip,e of physical Chemistry. Vishal publishingCo.

l] Gurru. J.N.. Gurtu A.. Advanced physical Chernistry, pragali prakashan, Meerut,20lTl] Day. M.C. and selbin. J.. rheoreric;t rr"rer,,i; ah;,;;r;;. lci'iruii""ii"* ,roz
ll Ar"in\ ph)srcaJ Ctremi\rr). t0,,edirron. Oxfold Univer.iir pr".r. iOia 

-
r4. I e\,,re. j.N. phlsrcal Chernistry. o,r,Ld, McGra$ Hjll LducaLion )0|I5. McQuarrie, A., Simon, j.D.. f,trysicat Cfrenriirry: n ni"i."rf", Lpp.*f,, I",Ed, UniversilyScience Booj.s. Catifornia ( looTl16. Books publjshed by M.p. Fiindi Cranrh Academy, Bhopal.
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There shall be 4 cluss resrs ol I0 marks each. out ofwhich the I besl
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l0.rl0+10= lll

I.i\lcrn{l ,\rscssmcnl:
l.m Itnd lilor (Theor))
1o
(linrc IllJ:ll0llrs.

Scclion (A) l0l\lnrks
(n) Obieclive qucslions 5
(b) Very Shol1 Answer lype quell ion - 5 (wo.d limn 50 rvods)
Se(ion (B) 24l\l{rks:
sho( An$lcE Tlfc Quenlons I quesrion riom e.ch unir (Nod limir
250 Nordr4 ro be allenrpted out ofTsiven questions
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l-on8 rtr$vcrr)peqlcnions(\ord li ir 500 woi(h) 4 ro be.nempted
out of7 !l\.n quesrions
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B.Sc. Second Year/ fr.V{Iff. Bffq q{
Chemistry / {flr{FRTIEI
Metal Complcx Preparntion, Thermochenistry & Phase
equilibrium experimenh Mrg qiqd ft.fi, \'qr Tfffi \,ti
qrd{Qn gtq trd.r
,l:rjor IUMinor/f, lective

II
70 r .10 Regular Students/ ffie ftsnfi
ar
02

rses sludents will learn the following aspects of laboralory exercises of
Crcdil Vnlre
Courso
l,errni g

outcomes

B) lhe end ol this cou
Chemistry.

. Preparationof inorganiccorrplexes.

. Use ofthe calorimeter lor thennochemistry experiments.

. Detel.lnination oienthalpy olvarious systems and reactions.

. Experimenls on phase equilibria.

. Construction ofphase diagrams.

. Sludy ofreaclion equilibrium.

Conicnts

PrcpxrAtion of lnorganic Complexes:
. Telraammine copper (ll) sulphate
. Copper (ll) acelylaceloniit." complex
. lron { lll) acelylacelonale
. Tetra ammine carbonalo cobalt (lll) nitrate
. Potassium lri (oxalale) fe ale (lll)
. Nickel (ll) dimelhylglyoximare
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ii) Heal qained by cold rvater is cqual to heal lost bv hot lvater.

(i) Change ofenlhalpy data of a kno\!n system (rnelhod ofback calculation ofheat capacity of
calorinreter fio,n known enthalpy olsolulion ofsulphuric acid or enthalpy of neutmlization)
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(b) Determination of enthalpy offollowing:
. Neutralization ofhydrochloric acid with sodium hydroxide
. Ionization ofethanoic acid.
. Hydration ofsalt.

(c)Determination of enthalpy (endothermic and exothernic) of aqueous solution ofsalts (I(NO3,
NH4CD
(d) Determination of basicity ofa diprotic acid by the thermochemicat method - Calculation of
the enthalpy of neutralization ofthe first step in terms ofthe changes oftemperatures obseNed in the
graph oftempemture versus time for different additions ofa base.
(e) Study of the solubility of benzoic acid in water and determination ofenthalpy change AL
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C Phase Equilibria:
(a) Determination ofcritical solution temperature (CST), composilion ofthe phenol-water system

CST and to study the effect of impurities ofsodium chloride and succinic acid on it.
(b) Construction ofthe phase diagram using cooling curves or ignition tube method:

(i) Simple eutectic and
(iD Congruently melting system
Distribution ofacetic/benzoic acid between water and cyclohexane.
Study ofthe equilibrium offollowing reactions by the distribution method
(i) 1(aq) + 1- (aq) + I+(aq)
(iD Cu2+ (aq) +nNH. - cu(NH.).2+

(c)
(d)

3 g]i*qT SIRI :

(o ;Fift-6 ft-{m{ c or frqkvr, c{ ffid - wd iie 6r \{sa{ Ts sq w stfuqq e sBqftfi
3rq +1 cryks d qqrq or 3rrfi 6{rfl |

(u) $-rort ro, qd{ nfu6r RE or sqdq ord qr+rcn eiRq or fu*q
t. srd rrFfi fl1i-fi G
2. sqfrrsq rrm{ ai,

(,r) sd Si qr{f,d#{ d qla qfufuo,/ffi{.r or*a or ftr*q r

(u) ftaw ffi Ertr ffifud sr0iftffii d Erq or ctqan
t(aq)+l-(o.q)+t+(aq)
!t+ (aq) + nN H" a cu(N H),2+

D Purificatior/Separation ofcompounds by Fractional distillatio.,/Steam distillatiod chromatosraDhv.
Any other experimenl carried out in the class.
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Keywords/l'agsl Inorganic Complexes, Heat CApacity, trnthrlpy, Calorimeter, Critical Solution,
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Suggested continuous trvaluation Method:

Internal Assessment Iixtcrnal Assessnrcnt Marks
Class Interaction/Quiz 15 Viva Voce on Practical 10

05 Practical Record File 10
Assignments
(Chart/Model/Seminar/Rural
service/ Technology
Dissemination/Report of
Excursion/ Iab
Visits/Survey/lndustrial
visit)

10 Table work / Experiment 50
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