






































Bachelor of Science 

. Semester Ill, Paper-) (Theory) . ·; ,. • ,: 

Course Title: Chemical Dynamics & Coordinatiof!_ ~hemiSf!"Y ~ ~:= •.• ,-;..a: _,,,,..,...._-:.._,_ ____ _ 

- • • Semestet~·n·l'. 

Year: Two . ' ---~ ........ ----'---...... 
I 

Subj~ct: Che1J1,sti-y . 
. . . . 

Paper-1 Theory 
-

- .• , - • -- - • - I -- ~. --- .. • • .. • ~...-.. •• ·, • ; I ~ • 

-"'----.. ·-·-·- ·-· -

\ . Course Code:BO20301T ' Course Title: Chemical Dynamies & Coord~batlop_<;~e~~:try: 

r-course 0-~tclimes: . uPon s~1ccessf~d~;pletio~-~r ihi~ c~u~se studenis st\c:;,;,d b~ able to describe the ch~Ct~i~tis-oi 

i 

- • • •: • I 

\ the three states of tnatter and describe the different physical properties of each state of matter. kineti~ thetif½ bf_gai,~; l~ws. ! 
• 

: • ..--; t. .~ • , . • - l 

\ of crystal\Qgraphy , liquid state and liquid crystals, conductometric, polentiometric, optical me~hods;, ~p.]aHtft~ttr, ~ti? j 

spectrophotometer technique to study Che1nical kinetics and chemical equilibrium. After the cornpletio~ ;or t~~-.:~b~rs¢, ! 

Students will be ab1e to understand .n1etal- ligand bond1ng in transition meta) complexes, ther.mod}?llftnic·~?·~inetic ·I 
I f 

i aspects of metal cotnplexes. 
' I 
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Unit 

1 

rr 

~--,, ! • 

Credits: 4 
Elective 

1 . ! ' 

--~ -·---- -----
Max. Marks: 25+75 Min. Passing Marks;;_ ......... -~ 

------ ·---
' I 

Total No. of Lectures= 60 

T 
. i No. of 

op1cs i 

1______ 
, , • ectures 

;Chemical Kinetics~-·Rate of a reaction, 1nol~cularity and order of reaction, concentration dependence:: 
I l: ' 

of rates, mathematical characteristic of simpJe chemical reactions - zero order, :first ~~der, seconi·.: 

:order, pseudo order, half-life and mean life. Detennination of the order of reaction f ~~f~ential / ~ .. 

;method1 method of integration, half-life 1net'hod and isolation method. Brief outline of:experim~n'tal 1 • 
\. 

. 1,.._. • • • , f 

:n:iethods of studying chemical kinetics: Con.ductornetric, potentiometric, optical , 'i\ittiitas, 1' ·t 5 
! . 

po1arimetry and spectrophotometer I· 

I • 
I 

! . 

Theories of chemical kinetics: Effect of temperature on rate of reaction Arrhenius ~quation /' 
_ 

> . 1 I l 

fooc~pt of ~cti~aiioii "energy .. Sir~plc couision theory based on harci sphere model, Jaflsition state, •. 

theory (equ1hbnun1 hypothesis). Expression for the rate-constant,b~$ed on equilihritu~ cq~~~ and 1 - .... 

-thern1odynamic aspects (no derivation). _ - • . :· - • ;'' • • ! 
I 

.J -

f aseous Sta,t~; .Postulates of kinetic theory of gases, deviation from ideal behavior, van der ,:3/anls 

~uation of ~tate. 
•. 

Critical phenomena. PY isothc'rms or real gas~s, ror11i11uity of state$, the isotherms of V;.n de( 

j\Vaals equation, relationship between critical constants and Van der Waals consta,nts. ·th~ I~~~~-

1orresponding stales, reduced equation of state. • 
1 
• . - - l 0 

11
\'lolecular V clocities: Qualitative discussion of the Maxwell's distribution of molec,ular vel~itl~-, 

:collisjon number, mean fre~ p~llh and collision diameter. Liquefaction of gases (bfised oh J:oule~· 

\Thomson effect). 
i • 
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V 
, . . . -- .... 

k:oordinatc bonding: double and compJex salts. Werner's theory of coordination complexes, 
I 
l 

tlassification of ligands) arnbidentateJigands, chclates, coordinat1on nu1nbers, 11.JP AC nomenclature 
~ - . . ,o 
~f coordination con1plexes (up to two rnetal centers), Isomerism in coordination compounds~ 
I 

tonstitutional and stereo isomeris1n> geon1etrical and optical isomerism in square planar and : 

pcta.hcdral complexes. 
. ' 

ifhc.·orics of Coorrunation Chen1istry 

l Metal- ligand bonding in transition 111etal con1plexes, lim-itations of valance bond theory, an 

·.eiernentar:y idea of crystal field theory, crystal field splitting in octahedral, tetrahedral and square 

planner con1plexes, factors affecting the crystal-field parameters. 

~l. Thermodynamic and kjnetic aspects of 1neta1 co1nplexes: A brief outline of thermodynamic 
I 
~tabiJjty of 1netal co1nplexes and factors affecting the stability, stability constants of complexes and 
! 

1rheir determination, substitution reactions of square planar complexes 
I 

~uorg~nic Spectroscopy and Magnetism 
• !)Electronic.; spectra of Transition Metal C01np1ex.es 
. . 

rrypes of electronic transitions, selection rules for d-d transitions, spectroscopic ground states, 

~pectrochen1ical series, Orgel-energy level diagra1n ford 1 and d9 states, discussion of the.electronic 
I 
s )et:tn.un of [Ti(H2O)6]3• complex ion. 
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su,,vested Rc:tding~: .. ,... :--
l. Atkins, P. W & Paula, J. de Atkrn'~ Phy::.icnl Chemistry P.d., Ox.ford .. University Press. 13 (2906). 

2. Ball, D. W. Physical Che1nistry Thomson Press, India (2007). ' . 

3. Castel.tan, G. W. Physical Chemistry 4th Ed. Nnrosa (2004). . • 

4. Cotton,F.A, \.Vilkinson)G nnd Gaus,P. L ,Basic h1organic Chemistry,3n1 ~~ition , Wiley 1-995 . 

5. Lce,J.D..) Concise lnorgnnic Chemistry 4,h Edition ELBS, 1977 :· • .. 
6. Douglas,B, McDnniel ,D nnd /\lexnnc.Jer,J ,Concepts of Models of Inorganic Chemi'stry, John Wiley & Sons; 

.)rd edition , I 994 . 

.., Shnvcr,D.E Atkin~,P.\:V and Langfo1·d/' .H; lnorgank Chemistry iOxford University Press, 1994 •. 

8. Porterfield , \V. W, tnorgank Chen,istry ,Addison Wesley 1984. 
9. Sharpe:A .G, Inorganic Chelni~try, ELBS,3~b edition , 1993 , 

10. Miessler,G,L,Tarr>O.A~ h1orga11ic ChemisLry, 2h11 edition, Prentice HaJl,2001 . , . 
Note: For the pr0n1otion of' Hindi lat,guage, co\use books published in Hindi may·be prescribed by the University 

, Suggestive digital ph•tforn1s web links-
\suggestive digital pl~tforn1s web links: 

11. Imp:-.; /.:\~~:~Y!lD).:g_qy. ! n/ 

J 2. hnps:.1/,vww.courscru .01
1g/lcarn/physica l-che1nistry 

13. l!i 1p,:-:: w~~~y. 111.9~~~~J!~l_. q._u11/L~U~-~/ph vs 1ca 1-l: ll~mi~ll v ______ .. .,._,._ 

• 14. h} ms:!.-\vw,v. open I c-arn inµ. co1n.1\:_uursi.;~/j ntr_odlli,~tioJ1-to-pl1vs ic41l-c:hem ist ry/ 

J 5. !!!.!P~://w\vw. mv-mooc.ct~n1~~-nf.9.at~9rieich<.~rnistry 

16. l1ups:i/onlinc-courscs.sv,1a_ya1n2.ac. in/nc@-I9 sc 15/prcvi.£~ 
1- hn1,~•l/r\-.:"'V"1111 <l"\\'. / 1 . . • . ~ .... .:- .... (l , . _ ,., • • 111, 

-. , 

, ::, 

__ 1_8: ht1ps://w,yw.c~~H'sera.org/browse/phvsical-s~:i<.'11ce-and•engineeringichcmist1·v _________ _ 

This course can be opted as an electir~ l]y the students of following ~objects: Chemistr~?~·-~7·.~-P:~~,. _ 
. •. ' . 

. . .. --·-· ·-·-·-· - . ---------· • --- ·----
i Suggested Continuous Evaluation Methods: Students can be evaluated on the basis of sCQ:re obtained in a 

n1id-term exa1n, together with the perfonnance of other activities which can include short exams, in-class or 

o_n-line tests, home assignn1ents, group discussions or oral presentations, among others .. 

- -
Assessment and presentation of Assign1nent/ Research 
Orientation assi nn1ent 

• 04 Unit tes,ts (Objective): Max marks of each unit test -= l 0 

~ (;.n1~rage of all 04 unit tests) 

i Over-~11.pe~fo.nnance tlrroughout the semester ( D-iscipli11e, 

1:artic:ip2t1011 in different ncrivities) . ~ 

• • I 

-

I • 

(:10 marks) 

(05 marks) 

. ' . . ' ~ 
•' • ! . •t 1· 

.. 
• I ' 

i. - , • 
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