& * .

B.Se. II Year Chemistry Syllabus

CBCS Annual Pattern
From Academic Year 2022-2023
Chemistry-NEP (2020)
IS e L e At A Ti trouuetlon A &5
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\ Subject: Chemistry
1 | Course Code s 82 CHEMIT i
7 | Course Title Transition Elements, 1ts, Chemi- energetics, Phose Equilibrin
A R  (Pmpar2) i ]
3 | Course Type (Core | Core Course
| Course/Elective/Goneric T
| Elective/Vocationall.....) |
|.' d 1 Pre-requisite (if any) |'|.'|'_|-.l:l.':'i-:E3-.-'I|1|5v;-.'|||" the students must bave had the subjeol
| Chamistry in 12th Class |
| ar ]

K subjeet Chemtstiy in Cerlifiente Course of B, 58,
’ IL the 2nd of this course students will leam the following
aspects of Chemisiy: 7

5 | Course Learning
oulecomes (CLOY)

|
& |nlr;-_.;]-_-E.*_.__-:-:.-:i_r_i.u_-ﬁ's|‘._'|r'-u[ Traditianal Indian Chermistoy

O S .l . ey = W
L '-1_ nigfiviolid2a f-block Elements; Basic Concepls of
[ * ..r.:hn:llil:l.‘."-. iEEY

. -':.ru.l. cehemistey of Transition Metal Complexes

» Laws of Thormedynamics.

| s % |"s Concept of Phase Equilibrium with reference to Solid
| ! = | Solition, Liguid-Liquid Mixtures, Partially Miscible
' : Liguids.
. ,l ootk - | « Basic Concepts of Electrochemisiry.
L A == a2 = =
| & | Credit Volue ™ = 4 {Theory) _ _
| 7 | Toralddagks’ Max. Marks: 100 Min;, Passing
30 CCE+10UE | Murks: 33
PR A SRl v T 1 Lunteul:nt'thuﬂnu:m !

Total No, of mucsr'['l..lmwts Fm-.n-..f.] (im hours perweek) 2 hovts :nerwee:-:{L-'ill‘ 2-0-0
Total Mo, of Lt:n::mms__glj

Unit Topics No. of
Loctures
1 Knowledpge Teadition of Indian Chemistry 2

Anciant Indizn chamists and their works: Magarjune, YVagbheta,
Govindacharya, Yashadhara, Ramchandra, Somaceva, gio.
Introductory idea aboul rasas

IMain Tasa; Maharas, Uparas, Common ras, Ratna, dhanl, poison, alleall,
acid; salt, lauheblasma,

Maharas: Abram, Vaikrant, Bhasik, Vimala, Slajatu, Sasal, Chapaln,

=

y s Q-




Rusal

Uparas: Gandhal:, Gurik, Kashis, Suwari, Lalale, Monah; Shila, Anjana,

TKanloushtha.

Common Raga: Koyla, Gauripashan, Mavasara, Varatnks, Agoifuar,
Lajavarta, Giri Sindoor, Hingul, Murdad Shrangakam.

Chemistry of d- & {-block elements

1. Chemistey of ‘Transition clements: First, Second und Third
Transition serics

General group trends with special reference to- Electronic Configumtion,

Coordination Geometry, Colour, Variable Valenoy, Spectral, Magnetic and

Catalytic Praperties, Ability to form Complexes.

2. Chemistry of Inner Transition elements: Lanthanides and Actinides

General group wends with special relerence 10 Electronie Configuration,

Oxidation States, Colour, Spectrsl and Mapnetie Propertics. Lanthanide

Ciontraelian :

Separation of Lanthanides (lon-exchange tethod anly).

3. Transuranic elements; Geneml Introduction

alemente, Spectral Properties. Magnetic Properiias, Catalplic Froperiies,

Lantharide Controchon

Kewvords/Tags: Knowleage Fradition of Indfan Chemisiry, Transinon |

10

[~

Coordination Chentistry _ E
1. Structures, Stereochemistiy anl Metal-Ligand Bonding in
Transition Metal Complexes e T
Wernier theory for complexss. Bleotponiciinterpresation by Stdwik

Valenee Bond Theory (VET)- Postelntes and applications for Tetahedral,
Squars planar and Ocluhedinl complexes Limitations ol VBT

Crystal Field Throry (CFT)- Posralates and application: Crystal field
splitting of d-orbitals, Crystel field swbilisahon snelgy (CFSE} m
Tetrahedral, Seuare planar'and Octahedral complexes, CFSE of wealt and
srong felds. Factors affecting the crystal field paranieters

Weasurement of 10 Dg (Ag) and factors affecling s imagniucc
Comperison ol octabedrel wid  tetraliedrl  coordimption.  Tetiagonal
distortione fhom cttahadeal gepmetry. Jahn-Teller theorem, Seuare plana
gt0 mE:Lrg,_-_--Limjlﬂ.t'iﬂns of CFT.

_i11_1ali'lﬁti1.:'e aspect of Ligand fizld and Maolscular Otbital (MO) Theovy,
Specirochemical and Mephelauxetic series,

Coordination number, coordination peometries of metal 1ons, types of
liganes.

1. Ispmerism In epordination compounds:

Giruclural isomerism- Ionization, Linkage, Cpardination-Ligand
Tsormerism.

Sierco isomerism:

Geametrical isomerism: Square planarmeta| complexes el type-{MAZBI],
[MAZBC], [MIAB)2E [MABCD], Oetghedral mesal complexes-of type-
[MAsB], IM(AAB:], [MA:B,

Optical isomerism: Tetrahedral cornplexes al type- [MABCDY. Octahedral |
complexes of type- [M{AA)B], M{AA}]. I




Keywords/Tags: Stereochemisiry of conplexes, FOT, CFT, CESE,

3 Thermodynamics 112
1, First Jaw of Thermodynamics
Concept of heat (Q), work (W), internal enevgy (U), Statement af first [aw,
Enthalpy (), Relation between heat capacitics.
Caloutations of @, W, AU and AH under isothermal and pdinbatlc
conditions for Reversible, lrreversible and Free { ideal and van der Waals)
expansions of gases,
Toule Thainson effect and its theory, loversion temperiture,
| 2 Second Law of Thermodynamics
| Camnot evcle, Statement of the second law of thermodymamics.
Concopt of Entropy, Calculstion of entropy change for Kewersible and
irreversiple processes, Concept of residual entropy,
Froe Energy Funciions: Gibos snd Helmholtz enerey. Varition of entropy
(S}, Gibbs free chergy (0), work unction {A) ‘with temperature (T,
volume (V) & pressure (P). Free ensgy ghange and sponianeity, Gilbbs-
| Helmholtz equation st
4. Third Law of Thermodynamies -~ = :
| Memst heat thoorermn 2nd its sigmfgapce, Statement of fhird faw,
Culculation of absolute entropy of gubstante:
| Keywords/Tags: Thermodynamics, Laws of Thermodimamics, Carncl
| cycle, Enthalpy, Fres Spergy. ’ _
d Llectrochemisiry . ke 12
1. Electrical Conduetion: Conoucbion in metals nnd in eleciroiyie
solutions. Specilic, Equivalent, snd moiar canductivity, Measurement of
n:-'.]lli'-.'r;::?lt_:_U||-jn:-C1:'};::: Effect of dilution on conductivity hagration ol
ions, Kohlrpuseh law and its epplications.
2. Wealand mz-'n'nug clectrolytes: Theary of strong slectrolytes, Debye-
Huckel-Cnsager (DHO) theary end equation.
'3-_Tran§pnl-l mmbers: Determination of transport numbers by Hitterf
“method and Maving boundary method.
4, Tlectrode renctions: Nemnst equation, Detivation of equation for single
. . eloctrode potential,
& Tlectrodes: Refersnce electrodes, Standard hydrogen elactmde,
CQminhydrons elecirode, Glass plectrads, Calomel electroce,
6. Standard electrode potential, Blectrochemical series pnd its applications:
7 Blectrochemical celis: MNernst equakion, calouiation of emm.f ofcell
Keywords/Tugs: Elgetrical transpor!, Conduchion, DHG theaty, Transport
numbers, Nernst equation, Electrodes, Electrachenical series.
-] Phase equilibrinm 12

1. Congept of phases. Components  and degrecs of  freedom,
Thermodynamic denvation of Gibbs Phase Rule for reactive and
nonreactive systems,




3 Clausivs-Clapeyion equetion and 1is applications 1o Solid-Liguid,
Liquid-Vapour and Salid-Vepour equilibnis,

1. Phase disgram {or one companent systems with applications-Water and
Sulphur. Phase diagrams for systems of sohd-liquid equililyn
ivolving-Eutectic, Congruent and Incongrient melting points. Water
and Sulfur system, Ag-Pb ind Mg-Zn system, MNaCl-Hal systen.

4, Binary solutions: Reoult's: Law, Idenl and Non-fdeal of Azeotroplo
mixtuees; lmmiscible liguids, Steain distillaton.

Kepwords/Tags:  Phase  equittbrium, Gibbs Phase Ruwle, Claiming-
Clapeyron gguation. Rooult's Law

= Par t C-Lenrning Resonvees
Text Books, Reference Books, Other resources

| Spgpested Readings:
Text Bools:

1. Bariyor, & and Goyal; 5. B.Se, Chiemistry Combined, (In Hindi} Krishoa Educational
Pulblishers Year; 2019,

2, Lee, 1.0, Congisa Inorganic Chenmsiry, Wiley, 2008, Fifth Edition

3. Kalin, .G, Pun, B.R., Shamma, LK, Principles ol Inorganic Chemistry, Vishal Publisiing

Co. 2020 .

4. Spdhi G. 5. Textbook of Inorganic Chemmsteyyave Books Private Limited, New Delhi,
2013,

5. Singh, J., Singh, J. and Anandavardhan, 5. A'Logical Appronch-to Modern Ingrganic

Chemistry, Anu Books, 2019

. Gopalon, B., and Ramalingam, V., Concise Coordinution Chemistey, Vikas Publishimg
Houze Pyt Lid, New Dethi, 2003, 1™ edition.

1 Madan, R. L., Chemistry for degres swdents, B.S¢ [ yenr, S Chand & Company Ld.,

New Dethi, 201 £,

Prakazh, 5. Tuli, G, D., Basu, 5 K. and Madan, B D, Advanced Iworgamie: Lhemistey,

Vol 11, S, Chand & Company Ltd., New Delhi, 2007, 18" edition.

o Malik, W. U, Tuli,.G. D, and Maden, IL, I, Seleeten 1oplcs in lnorgnnic " hemistry, S-
Chand & Company Lid., Delhs, 2614,

10, Puri, B. R, Pathania, M.5., Sharma, L. R., Principles of Physical Chentistry, Vishal
Publishing Co. 2020,

11, Guety, . M, Gurte AL, Advanced Physical Chamistry, Fragall Prakashan, Meerut, 2007,
Editian: [V,

17. Day, W.C. and Selbin, J., Theoretical [norganic Chemistry, ACS Publications 1962

13, Atkins® Physical Chemisiry, 10" Edition, Oxiord University Press, 20104,

14 Levine, 1. N., Physical Chemistry, Gth Ed, Megraw Hill Education, 201 L.

5. McGQuarrie, A, Simon, 1. D., Physical Chemistry: A Moleoular - Approsch, 1st Ed,

University Science Booles, California (1997):
15, Books published by M.P, Hindi Gramih Academy, Bhopal,

=

Reference Books:

|. Huheay, J.E., Keiter, E.A., Keiter B.L, & Medhi, Ok, Inargenic Chemistey. Principles of
@yructure and Reactivity, Pearson Education india, 2004,
1. Douglas, B.E., McDaniel, D.H. & Alexander, 1.1, Coneepls and hodels in Ingrzanic




| 1. hifpsdwww.ikitunizphe! download/réposito ry/PDF chemistry of fransition elenes

| 6 hitps:wwwantedu/~michrellufaso/chem2046/2046chupier]¥.pd

Chemisiry, Jobn Wiley & Sons, 1994,

Barrow, (LI, Physical Chemistry, Tata MoGraw-Hill, 2007,

4. Miessler, GL., Fischer, .1, and Tarr, D.A., Inorganic Chemisicy, 5" dition, Penrson,
2014,

Weiler, M., Overton, T.. Rouwske, I, Armstrong, F., Inorgonic Chemistey; Seventh
International Edition, Oxford, 2018,

6. Glasstone, 8., Texibook of Physical Chemistry, Meomillan, 1951,

e

L

2, Buggestive digital platforms web links

{all URLs accessed in April 2022)

nt.dl
hitp:!fwww.Lsokaacjpichemiwanamifinorg ING_ehb.pdl

3. hitpss/ifnsunibask/Headmin/prifchem/kag/Bakalar/veh noga/GEN INORE CHLE
M1 Sl
4. hitpfiwww.savitapallcom/ TransitionMetals/Notes/ T ransition a4 20N elal i 20T hentist

ey, pal
5. https:/wwwv.ehem.tanun.edu groupimarcetta/chem fd/loeturesT04-1- 12l

T Jm||n:-'-'ng;urac.u-n._-s.l.-;nu:urcli:t--:-l-'--lnu,-,-'ilnruu{';-"i."}rl-"."rl:Ll-. Hilert Phase aoilibarie o £

. hermodynamics.pdf

| 2 hitpsyihwww.chemouctedw/~lawm/263 % 206.pdi

| 4. hitps:/iocw _mit.edu/canrses/ materials-seienec-and-gngincering/3-09 | se-introduction
I to-salid-state-chemistry-fall-2010/svilabus/MITI 091SCTI9 =indD.pd]

e

10, hatps:dhwilsicdueatar orplimages/o/elThase Bquilibrivm.pdl [
11, hitps:/hwwaw.no,pedndsitesdefpult!fles/shn' BECC H-20 1|
12, hittps:ldevwaniorgpiem) 5N -Tame=-Tm

13. htps: o bhiaeti '.ll'“I'.I'.'IJ!_!..H'.I.‘IHI'I"'JII|!II---Z?IE"!'|'-|FEI'-TF—1-'-'.'

14. hitps:www.amarujalacony/columns/blog/chemistry-in-an clent-indii-know -ahoul-
chemist-paparjunn-and-his-work-about-ras-rataalar-aur-rasend ramanealfpageld=2

15, hitp:vaiovanik-binrat.bloospot.cony/20 1006/ 0 g-post 5628.tm]

16, Bttps:iwwsw.pgurus.conychemistrv-ancient-india/

17. httpssiibharatdiseovery.orgfindia/mrms fEmrose. Lab=0

18. httpssdhiwikinedinorgiwikimes e = ST
19, https:ihi.wikipedinorgwikilweds T w1 I

21, httpdwww.mphindipranthocademy.org!

E-Books

15 l1l_t|_:_'.l'.-'i'-.-|Lu]w,w;wl:iu;;lrul.Edkl-‘ﬁﬂt‘ﬂhﬁ‘;‘h‘ﬁ-ﬁul‘ul}tl.ndf
2 fy_ﬂm:.'."11'“"11'.1'“h"|n1"1'lr.nn-:_-.1_'n|1'r|':1lI.'J'H.'l'ln'll."llr.'i-"':lr'til:[t-.'."-'lﬂll'rl1|:'11'|ic:ll";"-;l‘ifl'I'Il|'|"|:!::n:i'.'n-.|_nl'|1'
g% 2 0of%20Materials.pdl
3y ]!I![|}5:."J'1.".I".'|'1.1.-3,:|15t.Edua'~|]nu-'-1'-;,'l1'§|'ﬂnluiﬁlﬁl."ﬂlﬂnih[h’.l'r'fr.ﬂﬂ
Suggested equivalent online conrses:
! 1, https:foniinecourses.uptelscin/noc?l cydlipreview
| 2. hups:dfonlincesurses.swavam2.acinfcec?] malbipreview

3. Et11ps-_.f.f-.-wrw-.:l::ssccnn-nl.cmnrr:uursefﬂ'hgﬁ1'-:nlr:lwmish- ~1456 L

g Qs




4. hitps:iwww.clnsseentral.com/eo feaurserp-geneinl-chemistey-concept-
development-and-application-3885
=3 'httns:fh?lﬂ#ttlﬂjﬁﬂgntrul.E'Dfn.llﬂ]!HE-‘E'H‘I’E‘L'HHI‘ﬂ'IIﬂTI.DLIIHI'Imil‘.ﬁ-'l.31]1(_{
b, hltg::iimmnﬂggmm-gl-unmfmurse.l's'invn'-.'um~unnt'.nms-nt'-tlmrumd\'namiu-l31]IS
T htm;:Im'm-'.uIngggrmtrni.:mnlenurs:l:-.!'.'awnxnm-ﬁgwnugeﬂ-uhmntml-ﬂunrmggw;mm[mu
and-kinetics-17504
2 |I;;Esrl.rmww_;_-lnﬁﬁg'nﬂu-nI,:nnm:nurm‘:'mn.'um-nm'lmcw;lr:lwrmn:li*-'nunﬂuf-1?5“?
9, https:iiwww.elasseentral.eom/course/swavam-chemieal-principles-li-12911
10, htipstiwww.classcentraleom/eonrse/swa vam-coardination-clcmistry- 13904
11, hitpesfwww.classeentral.comiconrselswavan-co=ordination-chemistrv-chemistiy-ol-
tranzition-elementy-14821
|I 12 ]]L[E:i:,",n"ﬂ,-'l.!"l.\'.:|'.'|!-i_1.'|.:|.:!|!|.'|'l.'l[,l,!l!llll."I:LILI.1‘."i.L‘|"I|.'I-1|'JI"r".|HI'
, 14231
13, https:Yoow.miteduhigh-schpol/chemistyy/exam-prep/reactions/renction-
types/electrachemical-cells-and-hatterizs |
||
=y - - ol o
| it fhiee e Nl

| Any ofher comments/sigiestions. i :

| Part D-Assessment and Evaluation

| Suggesied Continuous Evaluation Methods:

Mnximuim Marks : 100

Continuons Comprebensive Evaiuation (CCE) - 30 marks: University Exarm (LE} 70 morks

Intornal Assessment | Claszs Test AssignmentPresentation |

Continnous Comprenensive | | Towal 30

| Evaluntion (CCE): 30 . Jad 5 | i
External Assossment : Scction(A) : Objective Typs Questions l

University Exam Sectjon: 70 ’;.:u!'mn (B} : Short Queshons Total 70

Time : 03.00 Hours { Section (C) ¢ Long Cuestions
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ARSI fﬂﬁ 'ﬁ'ﬁ'll.":!ﬂf. Knowledge Tradition of Indign  Cherrisiry,
Transition elemants, Spectral Properiies, Magnetic Froperties, Cataivic
Properties, Lanthanide Caonfraciion.
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g iz ofr 76iEm Elecrrical transpori, Conduction, DHO. theary,
Transport numbers, Nernat equation, Electrodey, Electrachemical seriey.
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Syllabus of Practical Paper :
Part A Introduction
Program: Diploma | Class: B. St | ¥enr: Sccoud | Sesslan: 2012-23
Subfeet: Chemistry
1 | Course Code S2-CHEM2P =
2 | Caurse Title Metal Complex Preparation, Thermochemisiry & Phase
equilibeia expenments (papce 1) _
3 | Course Type {Cuore i
Course/Elective/Generic Core Course
Elective/Vocationall.....) L —=-
3 { | Pre-requisice (i any) To study this course the studenis imust have hid thesubject
' Chemistey in 12th Class |
ar
Subject Chemistry in Ceitificate Course'ni B e .
5 | Course Learning outeancs By the end af this course students will leain the foliowing |
& (L0 | agpects of lebaratory exercises of Chemisiry |
| o Preparation of ingrganic complExcs,
' , s e of cilorimeter for thermochenstry experimonls
s Dotermminetion af enthalpy:al variows ssaicms s !
reactions.
| | 7 E:-.;'F-_'|||||-3:11_=: OR i‘i'-.'l='.' '_':.!l.ll' ] g i
I | ¢ Constiuction ol phase diagrmms
s Study of reaction equilibrmem, |
" & | Credit Value = _ 2 (Practical) ol
7| Total Murlks Max. Marks: 3070 | Min, Passmg hMarks 33
f Part B- Content of the Course e
i Total No. of Practeal (In hours per weel): 02 -
L-T-P': 0-0-2 (Total Hours 30) : = : |
‘ Sectlon ‘ Topics Mo, ol I
[ | Lecinres
. A | Preparation of Inorganic Complexes: | i |
| |
!

, = Tetraamming copped {11} sulphate |
o Copper(IDacelylacetonele complex

o [ron (111) acetylacetonale

» Tewnamminecarbonatocobalt (1) nitrate
s Pamssium trifoxalate)feraie{I1l)

| |

e Mickel(Il} dimsthylglyoximaie I

= = |

i 24

B Thermochantistry _ ] FE=3 :

() Determination of heat capacily of o calorimeter using fellawing | |

gxperinents- : o | |

(i} Change of enthalpy data of n knowi system fmelhod of bac : _

calculation of heat capacity of -:alu::.rintr:lua- from known enthalpy. of | |
eolytion of sulphuric acid or enthalpy of neutralizatien)

{11} Fleat gained by cold water 15 equal to heat last by hot water . |

(kY Determination af enthalpy of follawing: _ = .




o Meutralization of hycrochlaricacid with sodium hydrogida.

o lanfztion of ethanoic acid.

o Hydration of salt.
{e} Determination of enthalpy (endothermicand exothermic) of squeaus
solutlon of salts (KEOs, MHC1).
{d} Determination of baslelly of a diprotic acld by the thermoehembenl
mie¢thod - Caleulation of the enthalpy of neutealization of the firse siep in
lerms of the chinnges of tempérntures observed in the graph of tempernture
wersus time for differemt additions of » base.
(&) Study of the solubillity of benzoic acid inwaler and determmation af

enthalpy change (AH), |
| L2 Phase Bquilitria: ) !_EEI'H _—
a) Determination of eritical solution tempemture {CST), composition of |
the phenol- water sygeem ut CST and to/study (he effect of impuritics |
of sodivm chiornde snd succinic ooid on it | |
. &) Construction of the phasa dingram using cooling curves or ignition. | [
fube prethad
, {,  Simple eutectic antd |
1. 1. Congrsently meding sysiems !
o) Digsinbution af aosticf Benzom acid between watzl and eyeloheiane
[ d)  Studyof the equilibrium of following resctions by the distribution ,
| mietiod: [
Lo Dm0 (aq) —1"{ag}
|1 i Cu'(aq)+nNH;— CulNEi), R
[ D T"n|'|"'|-r:'~'i-'|n.-' gepamation of compounds by Frostional di | I|| i = o v I f
| | distl o _ - I
-"lu.n othes L*’.p-,u“l-,.nl -atried out in the class, i

Keyword siTﬂﬂ inorganic Complexes, Heat Copacity, Enthalpy, Calorimeter, Critienl Sofulion
Temperatute, Frachonal Distillabion, Stean Distillation.

| - —eos l”"trl‘ l‘: Lem ning Resources
Toxt Books, Relerenee Books, Oiher résources

. Suggested EE‘E:T[H;: =E = 5
I, Goswaml &K, Mehta, A., Khanem Relans, O.1.5,, UGC Practical Chemistry YOI |,

Prapgati Prakashan, ..:l"ll:r

2, Goyal, 8., B.5c. Chemistry Practical, Koishnn [?L|I:|Ii;;1'.':i|.ln,_1{|_i'.".
3, Vouel, AL, A Textbool of Quantitative Inorganic Anelysis, ELBS
: 4, Ithosla, B, D., Garg, ¥, C.,& Gulnti, A., Senjor Practical Physical Chomustry, 1. Chand &
| Co.. Wew Delhi (2011), .
_ 5. Ramani, 8., Agrawal, 5, Mishre, S.K. Practical Chermistry, MeGraw Hill Indea, 2018, | '
| Editicn. .
| 6. Pandey, O.P., Bajpai, D.N., Girl, 5., Practical Chemislry, B.Se, |, and 3%, 3, Chand, 2010
1 | 7. T, €, S, ., e e EEw - (i o) (@i a:fgrﬁl. el

Tedt the srerewt, simamer, 2021,

Reforenee Books:

R gt

=

|, Gemasimehuk, W., Tyukhtenka, S., Inorganic Synthesis: A Manual for Laboritory R




E-Books

"~ Esporiments, Cambridge Scholars Publishing, 2019,
2. Gopalan, R, Inorganic Chemistry for Undergrdustes, Universitics Press, 2000,
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methots:

Internal Assessmenl | Aarks Externnl Assossment

e = =
Class Interaction /Qulz | Wiva Yoce on Practieal

= |
Marks

Adtendance | Practicnl Recovd File

Assignments (Charts! Model
Seminar ! Rural Service!
Technology Disscimination!
Report of Excursion/ Lah
Visits! Survey ! Industirial
vislt)

Talile wark f Experiments
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