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AR Part Ailntroduction L ooanil e
Program: Diploma Class: B. Sc. | Year: Second | Session: 2022-2023
Subject: Chemistry
1 | Course Code S2-CHEM2T
2 | Course Title Transition Elements, Chemi-energetics, Phase Equilibria
(Paper2) . %'t B
3 | Course Type (Core Core Course L
Course/Elective/Generic
Elective/Vocational/.....) o e e
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12th Class ;= = . ©
or 3\*
: Subject Chemistry in Certificate Course of B. Sc.
5 | Course Learning By the end of this cq}llfé'éagnldeilts'will learn the following
outcomes (CLO) aspects of Cllen%irs(tr\
° Introquto%g\;{c}%@?about Traditional Indian Chemistry
o Cllef111§ﬁ§§fd};%i f-block Elements, Basic Concepts of
ng\rdiﬁajgioh Chemistry.
° %%SE%I?OChGlniStI’y of Transition Metal Complexes.
we jLEﬁi/s of Thermodynamics.
N
S, % Concept of Phase Equilibrium with reference to Solid
| Solution, Liquid-Liquid Mixtures, Partially Miscible
Liquids. ’ '
¢ Basic Concepts of Electrochemistry.
6 | Credit Valiie™ 4 (Theory)
7 | TotaliMarks Max. Marks: 100 Min. Passing
S0 ’ 30 CCE +70 UE Marks: 33
AN A5 AFCB: Contentiofthe.Course = iatot
Total No. of Tectures-Tutorials-Practical (in hours per week): 2 hours per week (L-T-P: 2-0-0)
Total No. of Lectures: 60
Unit Topics No. of
Lectures
1 Knowledge Tradition of Indian Chemistry 2
Ancient Indian chemists and their works: Nagarjuna, Vagbhata,
Govindacharya, Yashodhara, Ramchandra, Somadeva, etc.
Introductory idea about rasas
Main rasa; Maharas, Uparas, Common ras, Ratna, dhatu, poison, alkali,
acid, salt, lauhabhasma. .
Maharas: Abram, Vaikrant, Bhasik, Vimala, Shilajatu, Sasak, Chapala,
1
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Rasak.

Uparas: Gandhak, Garik, Kashis, Suvari, Lalak, Manah, Shila, Anjana,
Kankushtha.

Common Rasa: Koyla, Gauripashan, Navasara, Varataka, Agnijar,
Lajavarta, Giri Sindoor, Hingul, Murdad Shrangakam.

Chemistry of d- & f-block elements 10
1. Chemistry of Transition elements: First, Second and Third
Transition series

General group trends with spegcial reference to- Electronic Configuration,
Coordination Geometry, Colour, Variable Valency, Spectral, Magnetic and
Catalytic Properties, Ability to form Complexes.

2. Chemistry of Inner Transition elements: Lanthanides and Actinides
General group trends with special reference to Electronic Configuration,
Oxidation States, Colour, Spectral and Magnetic Properties. Lanthanide
Contraction.
Separation of Lanthanides (lon-exchange method only). =~

3. Transuranic elements: General Introduction.
Keywords/Tags: Knowledge Tradition of Indian’ Chenmistry, Transition
elements, Spectral Properties, Magnetic Propez;tielv;f" Catalytic Properties,
Lanthanide Contraction. &

Coordination Chemistry Ol 12

Gy g %: ’ .;x;
1. Structures, Stereochemistry and M@tﬁiﬁlgigah(l Bonding in
Transition Metal Complexes o 5% %,

Werner theory for complexes. Electront interpretation by Sidwik.

Valence Bond Theory (VBI)- Postulates “éii:i;d applications for Tetrahedral,
Square planar and Octahedra ‘complexes. Limitations of VBT.

D

Crystal Field TheOgyj}(Cﬁfi’j—?Posﬂﬂates and application: Crystal field
splitting of d-orbitals:, Crystal field stabilisation encrgy (CFSE) in
Tetrahedral, Squa}}'e*f’p'lagﬁnﬁ’and Octahedral complexes, CFSE of weak and
strong fields. Faétors affecting the crystal field parameters.

Measurement. of. 10 Dq (Ag) and factors affecting its magnitude.
Comparison,of:. octahedral and tetrahedral coordination, Tetragonal
distortions from octahedral geometry. J ahn-Teller theorem. Square planar
gg:gn;_{tgf&umtahons of CFT.

Quahtatlve aspect of Ligand field and Molecular Orbital (MO) Theory.

S 'Sgeétrochemical and Nephelauxetic series.

“: | Coordination number, coordination geometries of metal ions, types of

ligands.

2. Isomerism in coordination compounds:
Structural isomerism- Ionization, Linkage, Coordination-Li gand
Isomerism.

Stereo isomerismi: .

Geometrical isomerism: Square planar metal complexes of type-[IMA2B2],
[MA2BC], [M(AB)2], [MABCD]. Octahedral metal complexes of type-
[MA4B2], [M(AA)B2], [MA;Bs]. :

Optical isomerism: Tetrahedral complexes of type- [MABCD]. Octahedral
complexes of type- [M(AA)2B,], [IM(AA)3].

L




Keywords/Tags: Stereochemistry of complexes, VBT, CFT, CFSE.

1. Concept of phases. Components and  degrees of freedom.
Thermodynamic derivation of Gibbs Phase Rule for reactive and
nonreactive systems.

Thermodynamics 12
1. First law of Thermodynamics
‘Concept of heat (Q), work (W), internal energy (U), Statement of first law,
Enthalpy (), Relation between heat capacities.
Calculations of Q, W, AU and AH under isothermal and adiabatic
conditions for Reversible, Irreversible and Free (ideal and van der Waals)
expansions of gases. '
Joule Thomson effect and its theory, Inversion temperature. i
2. Second Law of Thermodynamics
Carnot cycle, Statement of the second law of thermodynamics. o
Concept of Entropy, Calculation of entropy change for)_ReVéréible and
irreversible processes, Concept of residual entropyy .
Free Energy Functions: Gibbs and Helmholtz energy.-Variation of entropy
(S), Gibbs free energy (G), work function (A) Swith- temperature (T),
volume (V) & pressure (P). Free energy change. and spontaneity, Gibbs-
Helmholtz equation. B
4. Third Law of Thermodynamics W ,
Nernst heat theorem and’ ifs “significance, Statement of third law,
Calculation of absolute entropy of substente
Keywords/Tags: Thermod}pqnzi“c‘”s,_‘_ Laws of Thermodynamics, Carnot
cycle, Enthalpy, Free Energy. s
Flectrochemistry . . & & 12
{. Flectrical Conduction; Conduction in metals and in electrolyte
solutions. Specific, equivalent, and molar conductivity. Measurement of
equivalentéggr‘ld_ifctﬁnce. Effect of dilution on conductivity. Migration of
ions. Kohlrausch law and its applications.
2. Weakf{z\lﬁd strong electrolytes: Theory of strong electrolytes, Debye-
Huckel-Onsager (DHO) theory and equation. '
3,»\Tii?1jnts<ﬁi)‘01't numbers: Determination of transport numbers by Hittorf
. “method and Moving boundary method. , _
L \)4:‘:E‘féctr0'de reactions: Nernst equation, Derivation of equation for single
SN .v;.:._,l..fe\léctfode potential.
.| 5. Electrodes: Reference electrodes, Standard hydrogen electrode,
| Quinhydrone electrode, Glass electrode, Calomel electrode.
6. Standard electrode potential, Electrochemical series and its applications.
7 Electrochemical cells: Nernst equation, calculation of e.m.f. of cell.
Keywords/Tags: Electrical transport, Conduction, DHO theory, Transport
numbers, Nernst equation, Electrodes, Electrochemical series.
Phase equilibrium 12
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2. Clausius-Clapeyron equation and its applications to Solid-Liquid,
Liquid-Vapour and Solid-Vapour equilibria.

3. Phase diagram for one component systems with applications-Water and
Sulphur. Phase diagrams for systems of solid-liquid equilibria
involving-Eutectic, Congruent and Incongruent melting points. Water
and Sulfur system, Ag-Pb and Mg-Zn system, NaCl-H,0 system.

4. Binary solutions: Raoult’s Law, Ideal and Non-ideal or Azeotropic
mixtures, Immiscible liquids, Steam distillation.

Keywords/Tags: Phase equilibrium, Gibbs Phase Rule, Clausius-

Clapeyron equation, Raoult’s Law .
S r T Epart C-Learning Resources

Text Books, Reference Books, Other resourcces

Suggested Readings:

Text Books:

1.

10.
11,
12.
13.
14.
15.

16.

Bariyar, A. and Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational
Publishers Year: 2019. S

Lee, J.D., Concise Inorganic Chemistry, Wiley, 2008, Fifth Edition.

Kalia, K.C., Puri, B.R., Sharma, L.R,, Principles of Inorganic Chemistry, Vishal Publishing
Co. 2020. Y

Sodhi, G. S., Textbook of Inorganic Chemistry;®iva Books Private Limited, Ncw Delhi,
013, AR

Singh, J., Singh, J. and Anandavaljdﬁén,'5S\f;‘~A€E,(_“)gica1 Approach to Modern Tnorganic
Chemistry, Anu Books, 2019. .. %0 = "

Gopalan, R., and Ramalingam, Yz, Congise Coordination Chemistry, Vikas Publishing
House Pvt. Ltd., New Delhi, 2005.:1" edition.

Madan, R. L., Chemistry, for degree students, B.Sc. I year, S. Chand & Company Ltd.,
New Delhi, 2011.

Prakash, S., Tuli, G. D.; Basu;'S. K., and Madan, R. D., Advanced Inorganic Chemistry,
Vol. 11, S. Chand & Company Ltd., New Delhi, 2007. 19" edition.

Malik, W. U., 11111,(3.: D., and Madan, R. D., Selected Topics in Inorganic Chemistry, S.
Chand & Company Ltd., Delhi, 2014. .

Puri, B. R., 'P‘a’ghie;mia, M.S., Sharma, L. R., Principles of Physical Chemistry. Vishal
Publishing Co. 2020.

Gurtu, J. N., Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,
Edition: IV.

Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.
Atkins’ Physical Chemistry, 10™ Edition, Oxford University Press, 2014.

I evine, I. N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011.

McQuarrie, A., Simon, J. D, Physical Chemistry: A Molecular Approach, lst Ed,
University Science Books, California (1997).

Books published by M.P. Hindi Granth Academy, Bhopal.

Reference Books:

L.

2.

Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K,, Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006,
Douglas, B.E., McDaniel, D.H. & Alexander, J.J., Concepts and Models in Inorganic
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6.

Chemistry, John Wiley & Sons, 1994.

Barrow, G.M., Physical Chemistry, Tata McGraw-Hill, 2007.

Miessler, G.L., Fischer, P.J., and Tarr, D.A., Inorganic Chemistry, 5™ edition, Pcarson,
2014,

Weller, M., Overton, T., Rourke, J., Armstrong, F. Inorganic Chemistry: Seventh
International Edition, Oxford, 2018.

Glasstone, S., Textbook of Physical Chemistry, Macmillan, 1951.

2. Suggestive digital platforms web links

(all URLs accessed in April 2022)

1.

9.

10.
11.
12.
13.
14.

15.
16.

https://www.ﬂ{it.unizg.hr/ download/repository/PDF chemistry of transition eleme
nt.pdf

http://www.t.soka.ac.ip/chem/iwanami/inorg/INO ch6.pdf -
https://fns.uniba.sk/ﬁleadmin/prif/chem/kag/Bakalar/vch noga/GEN _INGRG CHE
M15.pdf T _
hitp://www.savitapall.com/T 1’ansitionMetals/N0tes/Transition‘%iZOMeital“/nZOChemist

rv.pdf - .
https://www.chem.tamu.edu/rgroup/ marcetta/chem104/lectu res/104-1-w02.pdf

httns://www.unf.edu/~michael.lufaso/chem2046/2046chapter19.pdf
ht‘tps://users.encs.concordia.ca/~tmsz/images/9f/94/1\flats Hiiert Phase quilibria_and ¢t
hermodynamics.pdf T
https://ocw.mit.edu/courses/materials-sci‘eixceﬁmd-enszinecringz/S-()s‘1sc-intrnduction-
to-solid-state—chemistrv-fall—ZO1Olsvll'abUS/MiTBJ 091SCF09 alnl0.pdf
https://www.chem.uci.edu/~laivii1/263%206.;5?1f
https://wikieducator.org/ima?zes/c/éO[Ph’ase Equilibrivm.pdf
https://www.uou.ac.in/sites/defziu]t/files/shn/BSCCH—ZOLpdf
https://devwani.org/ﬁ@/289iwif=r—ifn€

https://www,bhartivadlidroh' F. o m/ T - - FrA -
https://www.amaruiala;éOnilbolllmns/blog/che1nistrv~in-ancient—india-know-about-
chemist-nagariuna—and-his~w0rk—ab0ut-ras—ratnakar—aur—i'asendramangal‘.’pageld=2
http://vaig\«'anik-bhﬁrfit.blogspot.com/ZO10/06/b102~posf 5628.html
https://www;pgurus‘com/chemistrv—ancient—india/

17. https://bharhtdiémverv.m‘g/india/mm Frsmftgsc.tab=0

18.
19.
-20.

https://hi.wikipédia.org/wiki/wm Ry w1 shag™
htt‘ps://hi.wikipcdia,01'§z/wiki/‘nmfm T w1 ke
httgi://Www.mphindiarantlmcademv.mg[

E-Books

1'
2.

3.

http://facultv.washinszton.edu/gdrobnv/v5~screen.pdf
https://www.fulviofrisone.com/attachments/arﬁcle/402/Chemical% 70Thermodynamic
$%200f%20Materials.pdf

https://wwws.nd.edu/:Lmvers/ame.ZOZS 1/planckdover.pdf

Suggested equivalent online courses:

1. httns://onlinecourses.nptei.ac.in/nocz1 ev3l/preview
2. https://onlinecourses.swavamZ.ac.in/cech mal6/preview
3. https://www.classcentral.com/course/phvsicalchemistrvd456
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4, https://www.classcentral.com/course/coursera-geneml—chemistrv—conccpt—
development-and-application-3885

5. httns://www.classcentral.com/course/swavam—thermodvnamics—lSOl4 ,

6. https://www.classcentral.com/course/swavam-concepts-of-thermodvnamics~13015

7. htt])s://www.classcentra].com/course/swavam—advanced-chemical-thermodvnamics~

and-kinetics-17504 : .
8. https://www.classcentral.com/course/swavam-advanced~thermodvnamics—175()7
9. https://www.classcentral.com/course/swavam—chemical-principles—ii—1291]
10. https://www.classcentral.com/course/swavam—coordination—chemistrv—l3964

11. https://www.classcentral.com/course/swavam-co-ordination—chemistrv-chemistrv-n f-

transition-elements-19821

12, https://www.classcentral.com/course/swavam—phase—equilibrium-thermodvnamics-

14231 _
13. https://0cw.mit.edu/high-schoollchemistrvlcxam—n1'ep/reactions/reattion-
tvpes/electrochemical-cells—and-batteries/ -

I TR Rt ot 7 Part D-Assessment and:Evaluation .
Suggested Continuous Evaluation Methods: o

Maximum Marks : 100 .
Continuous Comprehensive Evaluation (CCE) : 30-mark

w -
&, CF

g University Exam (UE) 70 marks

Internal Assessment : Class Test Assi@hﬁéqt"/l’resentation

Continuous Comprehensive T ey e Total 30
Evaluation (CCE): 30 o TR

External Asscssment : Section(A) i Objective Type Questions

University Exam Section: 70 Sccy‘t’iori‘\(B‘) : Short Questions Total 70
Time : 03.00 Hours | Section (C) : Long Questions

Hgitas TI9T
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Wﬁ}
B o @ O

1 | qrsTse FT @IE S2-CHEM2T

2 | ursam w7 ofTSE HARHT T, THTA-Sf [Tl JTaedT |1e (o7 I 2)
3 | TETeRE T SR ¢ (FX I qTeIT A
Frd/ arfRea/sA i

goTea/arheA</..)

4 | qaTie (Prerequisite) | T TSI T ALAAT FA B Forw FRrerTfaiadt 3 T el +2 7
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5 | QTSI H AT Dl
STfeTe (T AT
ArgeHd) (CLO)

ww%mﬁmeﬁmmgwﬁw%ﬁﬁam

T ST 9T L A

1. ST TETE T ai R dTeH® I

2. ﬁwwwac—cﬁmwmwﬁmms{a
FTYTOMY |

3. TERATT GT Sl (AT A |

4, SEATITAehT e

s &g frera, ga-ga T, st fa—?ma—crwma-'ﬂm‘fn’
TEET GTET 1 LTI | ‘

6. Wwﬁmm{amml

6 | 3rfee |+

4 (@Flﬁ‘cﬁ)

7@7{31’4;

arferema @ 100 '{F[EWTB?FIT’TW
30 CCE +70 UE

ma—mﬁm

mﬁwma@ﬁﬂﬁ RIRUREH (qﬁfwrga%ﬁ)zsr@srﬁrm(L-TP 2-0-0)

et SATEATA © 60

EEIE fawTr (Topics) . :%TW
e - z

e STt 3 TS T SR FRAT: AT, AT, M,
TR, ’(WTEC %ﬂ'ﬂ'é—q' s

w%ﬁwﬁmm

ey . TR, SI%, YT, T, e, o, efTY, o, T,

?’l‘a"mrm
maqmmﬁﬁwmmmml

e <, Y, TR, AR, Are, 7, R, S, S8

meﬁﬂrﬁﬁmwmmmﬁﬁrﬁ
fiigx, &, qare A

&)- T TH-SAIE qcdl B @A

4 TRHIT Al T THTIN fawT: T, R 7 qeT FHA ar
EGEMIEEACERINS T SATT, O, TREd T AT, uleRHIY,
Ferehl T T IS T, Wmﬁm%ﬁmmwﬁmw
TEA|
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2, mﬁ@ﬁmwaﬁmwﬁsm:%mwm-
Rrarg gt 7 qTHT g T | AOHTES U
FATIZE BT JAHIT (A sy -Farfaere faten)

3. e e ATy Ay |

qX &g (Y )& Knowledge Tradition of Indian Chemistry,
Transition elements, Spectral Properties, Magnetic Properties, Catalytic
Properties, Lanthanide Contraction.

FEF T, FIA5E AFAT)

SR RGIPCRCEIL]
1wmq@ﬁﬁmmwmﬁﬂemaﬁ
iar du Rrgie (o ais s ) Foafede o
B 2t vt (Breeet fivs L - e % AT O S
srepert ¥ Feeet & e 3T (CFSE) | e T et & T CFSEI
10 Dq(AO)WW~@WWWWWﬁHWWWI
ﬁ%ﬁﬁﬂ%@ﬁﬁlm—mmlmﬁﬁwﬁrﬁnﬁqﬁrﬁ
el
ﬁﬁgéﬁﬁﬁﬁ@mﬁﬁzﬁmmmm%ﬁvmﬁqﬁﬁ&m
BRI Td At e HEArd |

5. g A § grETadr:

TR AT AR TR, Rrper, gH-ag-ferie gHTaEdr |
AyFr T (FTRET AEHTH R )
TR T A GHAH T ATy € - [MA,B,], [MA,BC],
[M(AB),}, [MABCD]. ‘

ATHARTT T - [MA,B,], [M(AA)B,]; [MA;Bs].
TeRTT GHTITEAT: Sqehehd Hge- [MABCD]. ATHEADR A G-
[M(AA),B,], [M(AA)].
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are fog (# S)/[ST: Stereochemistry of complexes, (4Tq depel! 6 (eI
qoTeaan), VBT, CFT, CFSE.

SSATTRE 12
1, ST T ware A

e B AU (Q), FE (W), sHatd i (U), TR e =1
e, TRt (H), SoATeearel & i Hee
ﬁﬁiﬁmﬁﬂ,wﬁq,wﬁ(mﬁ@m)m%ﬁm
W@WﬁW%WQ,W,AUwHﬁml
WWQ?W@WW,WWI

0, Ty @7 e e |
aﬂfmw,mﬁﬁ%ﬁﬁ?ﬁqmmmml@nﬁﬁmmm,
gfﬁmww:ﬁwwgm@mwﬁumm,wm@m

(P) % &7 TET (), Rreq 4w o1 (G)QE(EF[‘J AT (A) BT TRECH |
TR St AREdT T safdaaT (spontaneity) Frea-Sengreas

4Wﬁﬁmqﬁwﬁw

IR (Y EIﬁ)/i"T s Théﬁmodynamigs, Laws of Thermodynamics, Carnot
cycle, Enthalpy, F ree Energy.

(mmﬁﬁ,’mﬁﬁ%ﬁﬁﬂv,mfww,m%ﬁwmﬁl)
e wTaR 12
1. Foreger =rreRaT: erTgen O FRIT e et # e, e,
"'mem,mmwmlmww
R FT T, A A Frgerde A T IEE
ERERIA |

ST (€ Rgtd T wHEET |
s.mzmﬁwﬁaﬁw-%@%ﬁfﬁ,wﬁmﬁﬁl
4.@@33@%@’:%%,@@?@3%@%@%1

Lmﬁﬁﬁ,%ﬁrﬁﬂﬁ@%’s Al

5. e Tt TAEE, FIAE GG TS, frgreg Tele, \—
9

G
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G.Wﬁaﬁgﬁrwﬁwmq@w@mml
7.%%:3&@%{%,%%%@.@.%%11

e &g (hY Hé)fé‘T: Electrical transport, Conduction, DHO theory,
Transport numbers, Nernst equation, Electrodes, Electrochemical series.

s, [Aga AT YT 1)

5 T ST 12

1. GTIeAT hI FALTIM, W@Wzﬁrﬁﬁ,wﬁﬁmﬁw@
ﬁ?ﬂ&ﬁaﬁ%mﬁwmmﬁwﬁmﬁ?ﬁﬂwﬁy

ST AR S T HEh &1, Ag-Pb TF Mg-Zn @, NaCl-
1,0 3 | o
4 Fradt R e w1 e, e awrad  Rercrdy el

T &g (i 98)/&T: Phase, editilﬁzl@‘iu)zﬁ,fGil(fbs Phase Rule, Clausius-
Clapeyron equation, Raoult’s Law )

L cecd), B

L5

N

SR GT TR e [3 T T w:
|, IR, T @ T, W"Eﬁ'wﬁ'ww»(ﬁqﬁﬁ)mﬂﬁmmﬂﬁﬂqrﬁ,

- guy 2019.

2. Lee, J.D., Concise Inorganic Chemistry, Wiley, 2008, Fifth Edition.

Kalia, K.C., Puri, B.R., Sharma, L.R., Principles of Inorganic Chemistry, Vishal

Publishing Co. 2020.

4. Sodhi, G. S., Textbook of Inorganic Chemistry, Viva Books Private Limited, New:
Delhi, 2013.

5. Singh, I., Singh, J. and Anandavardhan, S., A Logical Approach to Modern Inorganic
Chemistry, Anu Books, 2019,

6. Gopalan, R., and Ramalingam, V., Concise Coordination Chemistry, Vikas Publishing
House Pvt. Ltd., New Delhi, 2005. 1 edition.

7. Madan, R. L., Chemistry for degree students, B.Sc. Il year, S. Chand & Company Ltd.,
New Delhi, 2011.

8. Prakash, S., Tuli, G.D., Basu, S. K, and Madan, R. D., Advanced Inorganic Chemistry, |

(O8]




Vol 1L, S. Chand & Company Ltd., New Delhi, 2007. 19™ edition.

9. Malik, W. U., Tuli, G: D, and Madan, R. D., Selected Topics in Inorganic Chemistry, S.

Chand & Company Ltd., Delhi, 2014.

10. Puri, B. R., Pathania, M.S., Sharma, L. R., Principles of Physical Chemistry. Vishal

Publishing Co. 2020.

11. Gurty, J. N,, Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,

Edition: IV,

12. Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.

13. Atkins’ Physical Chemistry, 10" Edition, Oxford University Press, 2014.
14. Levine, I. N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011.

15. McQuarrie, A., Simon, J. D., Physical Chemistry: A Molecular Approach, 1st Ed,

University Science Books, California (1997).
16, wex wRer TREY o SreRTHT, SIaTe ST o T deferT weRTiare e,

et eI

1. Huheey, J.E., Keiter, E.A., Keiter, RL. & Medhi, O.K., Inorganic Chemistry: Principles

of Structure and Reactivity, Pearson Education India, 2006.

2. Douglas, B.E, McDaniel, D.H. & Alexander, 7.J., Concepts and Modcls in Inorganic

Chemistry, John Wiley & Sons, 1994. \
Barrow, G.M., Physical Chemistry, Tata McGraw-Hill, 2007.

w

4. Miessler, G.L., Fischer, P.J., and Tarr; D:A;, Inorganic Chemistry, 5" edition, Pearson,

2014.

5. Weller, M., Overton, T., Rourke, J.,“Aljmstrong, F., Inorganic Chemistry: Seventh

International Edition, Oxford, 2018. - . >
6. Glasstone, S., Textbook of*l?Al}ys‘iéa:_l Chemistry, Macmillan, 1951.

2. ﬁ?ﬁﬂ%ﬁiﬁwaﬁﬁﬁi E

(all URLs accessed in April 2022)

1. httns://www.fkit.uniza.hr/ download/repositorv/PDF chemistry of trausition ele

ment.pdf
2. ht‘t‘p://www.t.sbka.ac.ip/chem/iwanami/inorsz/INO ch6.pdf

3. httnsi//fns.imiba.sk/fileadmin/prif/chem/kaQ/Bakalar/vch noga/GEN_INORG CH

- EM15.pdf

4, http://www.savitapall.com/TransitionMetalstotes/Transition%2();‘v‘letal“/o?,()(lhem

. istry.pdf

S. httns://www.chem.tamu.edu/rszroun/marcetta/chem {0d/lectures/104-1-w02.pdf

6. https://www.unf.edu/~michacl.1ufaso/chem2046/2046chanterl9.pdf

7. https://users.encs.concordia.ca/~tmg/images/9/94/Mats Hiiert Phase quilibria an

d thermodynamics.pdf

8. https://ocw.mit.edu/courses/materials-science-and-engineering/ﬁ%-(ﬂ)1sc—
introduction-t‘a-solid—stat&chemistrv-fall—
2010/syllabus/MIT3 091SCF09 aln10.pdf

9, https://www.chem.uci.edu/~[awm/263%206.pdf
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