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Telangana State Council of Higher Education, Govt. of Telangana B.Sc., CBCS Com
Core Syllabi for all Universitics in Telangana
PROPOSED SCHEME FOR CHOICE BASED CREDIT SYSTEM IN
— B.Sc., Chemistry from 2019-2020
— FIRST YEAR- SEMSTER I "CREDITS |
CODE [ OURSE TITL COURSE HPW | CREDITS
——— Enhancement Compulsory Course AECC-1 ES 4
—— [ English CC-1A 4
|| Second language TCC24A - 4 1
: = 4+1=5
——{ Optional 1~ DSC-1A 1 i =
| Optional It DSC-2A 4T+3P=7 | 4+1=5
—— 1 Optional III- Chemistry - T » % 4
Laboratory Course — | DSC-3A } ] -
| (Qualitative Analysis) 3p ;
| Total Credits 3 2
: FIRST YEAR- SEMSTER 11
Eﬂ)l mbiliry Enhancement Compulsory Course AECC-2 BCS 2 2
BS 202 | English CC-1B 4 4
BS 203 | Second language CC-2B 4 4
BS 204 | Optional I DSC-1B 4T+3P=7 4+1=5
BS 205 | Optional 1T . DSC-2B 4T+3P=7 4+1=5
BS 206 | Optional ITI- Chemistry - IT
Laboratory Course - I DSC-3B 4T 4
( Quantitative Analysis) } =79 } =5
. 3P 1
Total Credits 31 25
Lol ned o 2SECQND YEAR- SEMSTER III :
BS 301 |(Rulesiu¥ Chghistry-Ehiratory and f@’ Reagents SEC-1 2 2
Remedial methods for pollution, drinking water and SEC-2 2 2
Soil fertility
BS 302 | English CC-1C 3 3
BS 303 | Second language CC-2C 3 3
BS 304 | Optional I DSC-1C 4T+3P=7 4+1=5
BS 305 | Optional II DSC-2C 4T+3P=7 4+1=5
BS 306 | Optional III- Chemistry - III '
Laboratory Course - ITI : 4T 4
(Synthesis of Organic compounds ) DSC-3C }= 7 } =5
3P 1
Total Credits ; . 31 25
SECOND YEAR- SEMSTER IV
BS 401 | Materials and their Applications SEC-3 2 2
Chemistry of Cosmetics and Food Processing | SEC-4 2 2
BS 402 | English CC-1D 3. 3
BS 403 | Second language CC-2D 3 3
BS 404 | Optional I DSC-1D 4T+3P=7 4+1=5
BS 405 | Optional II DSC-2D 4T+3P=7 4+]1=5
BS 406 | Optional III- Chemistry - IV aT 3
aboratory Course - IV DSC-3D } =7 } =5
Qualitative and Spectral Analysis of Organic Compounds) 3P 1
{ Total Credits 3 75

¥ AECC: Ability Enhancement Compulsory Course, SEC: Skill Enhancement Course, DS Discipline Specific
Course, GE: Generic Elective, ES: Environmental Science , BCS : Basic computer skills.
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B.Sc I Yr CHEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER I
Paper -1
Chemistry - I
Unit-I ( Inorganic Chemistry) 15k (1 hr/weak)
S1-I-1. Chemical Bonding o

lonic solids- lattice and solvation energy, solubility of ionic solids, Fajan’s rule, polarity and
polarizability of j : Mo, I 3. sp*d? and
el Ity of 1ons. VSPER Theory - Common hybridization-sp, sp”, sp” , sp°d; SP :
Sp d > shapes of molecules. Molecular orbital theory: Shapes and sign convention of GIIRHE
orbitals. Modes of bonds. Criteria for orbital overlap. LCAO concept. 7 and coverlapping.
Concept of Types of molecular orbitals- bonding, antibonding and non bonding. MOED of
homonuclear diatomics - H,, Ny, 03, 037, F, (unhybridized diagrams only) and heteronuclear
diatomics CO, CN~, NO, NO* and HF. Bond order, stability and magnetic properties.

S1-1-2. p-Block Elements 1 . Th

Group-13:  Structure: of diborane and higher Boranes (B4Hjo and BsHy), Boron nitrogen
compounds (B3N3Hg and BN), Lewis acid nature of BXj.
Group — 14: Carbides-Classification — ionic, covalent, interstitial — .Structures and reactivity.
Industrial applications. Silicones —  Classification — straight chain, cyclic and cross-linked. .
Group — 15: Nitrides — Classification — jonic, covalent and interstitial. Reactivity — hydrolysis.
Reactions of hydrazine, hydroxyl amine, phosphazenes.

Unit - II (Organic Chemistry) 15h(1 hr/week)

S1-0-1: Structural Theory in Organic Chemistry 5h

Bond polarization: Factors influencing the polarization of covalent bonds, electro negativity —
“inductive effect. Application of inductive effect (a) Basicity of amines (b) Acidity of carboxylic
acids (c) Stability of carbonium ions. Resonance - Mesomeric effect, application to (a) acidity of
phenol. (b) acidity of carboxylic acids and basicity of anilines. Stability of carbo cati ans,
carbanions and free radicals. Hyper conjugation and its application to stability of-carbonium
ions, free radicals and alkenes.

S1-0-2: Acyclic Hydrocarbons 6h

Alkanes— Methods of preparation: From Grignard reagent, Kolbe synthesis. Chemical reactivity
- inert nature, free radical substitution, Halogenation example- reactivity, selectivity and
orientation.

Alkenes - Preparation of alkenes (with mechanism) (a) by dehydration of alcohols

(b) dehydrohalogenation of alkyl halides (c) by dehalogenation of 1,2 dihalides, Zaitsev’s rule,
Properties: Anti-addition of halogen and its mechanism. Addition of HX, Markonikov’s rule,
addition of H,0, HOX, H2S04 with mechanism and addition of HBr in the presence of peroxide
(anti — Markonikov’s addition). Oxidation (cis — additions) — hydroxylation by KMnOy, 0s0y,

o Nogaber Bdp @ray gran.
b
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anti addition- peracids (vi
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" e epoxidation), drobortion, ozonolysis
Dienes - ype Y 4

- Y - 1] TN 2 i . i !
: : 5 .Ul dienes, reactions of conjupnted dienes 12 and 1.4 addition
witadiene ang Diels - Alder reaction,

- | ol
Alkynes- Preparation by

H b felerst Sulopenation
*trahali : ‘!Cl')’dl'ﬂlllllnucmllmn of vicinal dihalides, dehalog
tetrahalides, Physical Propert

o ‘J
H -1 [ Bl TEl TT '/,',”Z !l!
" : ( 'es: Chemical reactivity — clectrophilic nddition of ":I reduction
(i\dllltmnu:mn). Oxidation (formation of encdiol, 1.2 diones and carboxylic acids) an
(Metal-ammoniy reduction, catalytic hydrogenation),

Aromatic Hydrocarhong "

Introduction (g aromaticity: Huckel's rule — Benzene, Naphthalene and Anthracene. l{af:::'clm!’r: ]
General mechanism of clectrophilic substitution, mechanism of nitration, f:”'f”"""’""”", i
I“‘l’fg‘:‘-llﬂliﬂll. Friedel Crafn’s alkylation and acylation, Oricntation of aromatic ';ui‘r;lllutmn -
D,Cl""tio" of ortho, para, and mela direeting, groups, Ring activating and deactivating proups
With examples. Orientation — (i) uctivating groups: Amino, methoxy and alkyl groups. (ii)
Deactivating SIOUpS - nitro, nitrile, carbonyl, carboxylic acid, sulphonic acid and halo groups.

Unit — 111 (Physical Chemistry) ~ ISh(1 hr/wecek)

SI-P-1:  Atomic structure and clementary quantum mechanics ' 3h

Black body radiation, heat capacities of solids, Rayleigh Jeans law, Planck’s radiation law,
photoelectric effect, Limitations of classical mechanics, Compton cffect, de Broglic’s hypothesis.
Heisenberg's uncertainty principle.

S1-P-2: Gascous State 5h

Deviation of real gases from ideal behavior. van der Waals cquation of state. Critical

phenomenon. PV isotherms of real gases, conlinuity of state. Andrew’s isotherms of COq. The

van der Waal's equation and critical state, Derivation of relationship between critical constants

and van der Waal’s constants. The law of corresponding states, reduced equation of states. Joule

Thomson effect and inversion temperature of a gas. Liquifaction of gases: i) Linde’s method
- based on Joule Thomson effect ii) Claude’s method based on adiabatic expansion of a gas.

S1-P-3: Liquid State and Solutions : , ‘ 4h
Liquid State

Intermolecular forces, structure of liquids (qualitative description). Structural differences
between solids, liquids ‘and gases. Surface tension and its determination using stalagmometer.
Viscosity of a liquid and determination of coefficient of viscosity using Ostwald viscometer.,
Effect of temperature on surface tension and coefficient of viscosity of a liquid (qualitative
treatment only). :
Solutions : 3h
Liquid - liquid mixtures, ideal liquid mixtures, Raoult’s and Henry’s laws. Non ideal systems.

Azeotropes: HCI-H,0 and C,H50H - Hy0 systems. Fractiong] distillation. Partially miscible
liquids: Phenol — Water, Trimethyl amine — Water and Nicotine — Water systems.
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Unlt - 1V (Genernl ¢ hemistry) 1501 hr/weel)
6 h

N - ll ..| A\ B ‘ ¥
LG Genornl Py Iplen ol Tnovginnle Qualltntive Annlysls

.'Tllinn.mml_\ "'i"'" Fheory o sodinm onthonnte ax et st Dontion nod penctions of nnlons (-r‘.di .
f" B, sof, rof, not CHACOO , NOY, Tterfering Tons, Catlon Annl it |'l“"—'|"";
3”“".‘“' - Solubility produet, common |H;l l‘“l!i‘l penenl Aisenmsdon Tor the g pirlion i
M"""',n“"”“” OEproup T individunl entions (/7" ' A}f' 1y witl flovr chinl ””‘! “I'"-m.mnl
cquations. Prineiple fnvolyed iy Hepantlon ul'l;u'nllrl I & 1V entlons, Genern ‘lim"lm";:“ o 'slllm
sv,|un'ull_t.m mul‘ identitiention ol proup 11 m,;‘-"!‘ AT cd? 5 ), 1" (Al ; J'e ' )
|‘\ (M, zntty individunl entlons with ||‘,“', chirt mnd ehemlenl equations, Hunm’-nl r|l.’;"t;ll'if£lhll
tor the sepaation und identi fiention of ronp Vindividunl entions (Ha”", g, Ga?t ) with Ill;“ﬂ
chart and chewdeal equations, Theory of e tent, Identification of Group V) cations (Mg™"

NI,

ST-G-2. lsomerism .

Isomerism: Definition of isomers, Classificntion of fsomers: Conatitutional and Stercoisomers -
delinition and examples, Congtitutional isomers: ¢hain, functional and  positional isomers.
Stereoisomers: enantiomers and dinstercomers — delinitions and cxamples, Representation of
stereoisomers — Wedpe, Fischer projection, Snwhorse, Newmann formulae,

Conformational analysis @ Classifieation of alercoisomers based on enerpy. Definition and
examples Conformational and confipurational isomers, Conformational analysis of ethane, n-

butane,  1.2- dichlorocthane 2-chlorocthanol .Cyclic  compounds:  Bacyer’s  strain - theory,
Conlormational analysis of cyclohexane

Cis-trans isomerism: 13-Z-Nomenclature

S1-G-3: Solid state Chemistry 4 h

Laws ol Crystallography: (i) Law ol Constancy of interfacial angles (ii) Law of Symmetry-
Symmetry clements in crystals (iii) Law ol rationality of indices. Definition of space lattice, unit
cell. Bravais Lattices and Seven Crystal systems (a bricf review). X-ray diffraction by crystals:
Derivation ol Bragg’s equation. Determination of structure of NaCl, KCI and CsCl (Bragg’s

method and Powder method).

References
General reference: B.Sc |l Ye

Unit- 1
I. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vighal Publications 1996

2. Concise Inorganic Chemistry by J.D. Lee 3raedn,
3. Basic Inorganic Chemistry by I.A.Cotton, G.Wilkinson and Paul.L.. Gaus 3raedn

Wiley Publishers 2001. Chem.
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5 |lllll'!_lllllll’ Chemiury Prineiples of struetare nnd reactivity by Jumes B it
EACKeiter and R Kebier duedn

i Ch ‘ reas
T.;:pl,“ istry of the elements by NN Greenwood and A, Larnshaw Pergamon Pres
7. Inorganic ( hemistry by Shriver and Atking B edn Oxford Press 1999,

9. Texthook ol Inor : i
) panie Chemintry by R Gonpalan,
Unit- 11 5 l

: ()I'}'.lll}it‘ Chemistry by Morrison mnd Boyd,
» Qrganie Chemistry by Gl Solomons,
- Organic Chemistry by Broice Yurmnis Powla,
- Organie Chemistry by L. Gi, Wade Jr,
. Orpanie Chemistry by M. Jones, Ir
) Organie ( ‘hemistry by Joln McMurry,
+ Orpanie Chemistry by Soni,
8. General Orpanic chemistry by Sachin Kumar Ghosh,
9. Organic Chemistry by C' N pillai
Unit 111
. Principles of physical chemistry by Prutton and Marron.
2. Text Book of Physical Chemistry by Soni and Dharmahara..
3. Text Book of Physical Chemistry by Puri and Sharma.
4. Text Book of Physical Chemistry by K. L. Kapoor.
- Physical Chemistry through problems by S.K. Dogra.
6. Text Book of Physical Chemistry by R.P, Verma,
7. Elements of Physical Chemistry byLewis Glagstone.
Unit 1V '
1. Qualitative analysis by Welcher and IHahn,
2. Vogel’s Qualitative Inorganic Analysis by Svehla.
3. Text Book of Organic Chemistry by Morrison And Boyd.
L Text Book of Organic Chemistry by Graham Solomons.

=] S"WL L —

W

I

5. Text Book of Organic Chemistry by Bruice Yuranis Powla.
0. Text Book of Organic Chemistry by Soni.

7. Text Book ol Physical Chemistry by Soni And Dharmahara..
8. Text Book of Physical Chemistry by Puri And Sharma.

9. Text Book of Physical Chemistry by K. L. Kapoor.
Laboratory Course 45h (3 h / week)
Paper I - Qualitative Analysis - Semi micro analysis of mixtures

Analysis of two anions (one simple, one interfering) and two cations in the given mixture.
Anions: C0§~,503~, 8%, Cl~, Br™,I7, CH;C00~,NO3, PO?~, BO3~,S0%".

Cations: Hg3*, Ag™, Ph** .

”92-1-‘ pb2+’ Bifi-l-' Cdz-l-’ Cu?‘"', AS3+{5+’Sb3+/5+, Sn2+}4+
Al.’i-l-' CrB-I-, FC,B-I-

ZnZ-I \ Nl-zAr, COZ-I-’ MnZ-F

Ba%*, Sr¥*, Ca®*

Mg**, NI}

s —tiapher Gp By o
O s
O SM*J‘/MW'IA Pl et —
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B.Sc I Yr CHEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER II
Paper —1I1
Chemistry — I1

15 h (1 hr/week)

Unit-I ( Inorganic Chemistry) 7h

S2-I-1 p-block Elements -1y (b) Mixed
Oxides: Types of oxides (a) Normal- acidic, basic amphoteric and neutral (b_) '\:’
(¢) sub oxide d) peroxide €) superoxide. Structure of oxides of C, N, P, S and Cl - reactivily,
thermal stability, hydrolysis, ‘i
Oxy acids: Structure ang acidic nature of oxyacids of B, C, N, P, S, Cl and I. Redox pr'OI'D(”“'GIS
of oxyacids of Nitrogen: HNO, (reaction with FeSO4, KMnOy, K;Cr;07), HNO;s (reaction w'l“ |
H;8, Cu), HNO, (reaction with KBr, Aniline), H,N,0, (reaction with KMnOy). Redox properties
of oxyacids of Phosphorus: H;P0, (reaction with HgCl,), H3POs (reaction with AgNOs3, CUSOZ‘) '
Redox properties of oxyacids of Sulphur: H,S0, (reaction with KMnO,, K,Cr,0,), H:SO4 (reaction
with Zn, Fe, Cu), H,S,0, (reaction with Cu, Au), H,SOs (reaction with KI, FeSOy), H28:0s
(reaction with FeSO4, KI). Redox properties of oxy acids of Chlorine.
Interhalogens- Classification. general preparation- structures of AB, AB3, ABs and AB;type and
reactivity.
“Poly halides- Definition and structure of JC 5, IC I: and /5.
Pseudohalogens: Comparision with halogens.

S2-1-2: Chemistry of Zero group elements . 20
Isolation of noble gases, Structure, bonding and reactivity of Xenon compounds — Oxides,
Halides and Oxy-halides. Clatherate compounds and'Anomalous behavior of He (II)

S2-1-3: Chemistry of d-block elements 6h
Characteristics of d-block elements with special reference to electronic configuration, variable °
valence, ability to form complexes, magnetic properties &catalytic properties. Stability of
various oxidation states and standard reduction potentials. Comparative treatment of second and
third transition series with their 3d analogues. Study of Ti, Cr and Cu traids. Titanium triad —
electronic configuration and reactivity of +3 and +4 states — oxides and halides. Chromium triad
—reactivity of +3 and +6 states. Copper triad - reactivity of +1, +2 and +3 states.

- Unit - I1 (Ol’ganic Chemistry) . ISh(l hl'/weeli)

S2-0-1: Halogen compounds _ _ 4 hrs

Classification: alkyl (primary, secondary, tertiary), aryl, aralkyl, allyl, vinyl, benzyl,
Chemical reactivity - reduction, formation of RMgX, Nucleophilic substitution reactions —
classification into SyI and Sn2. Mechanism and energy profile diagrams of Sn1 and S\2
reactions. Stereochemistry of Sy2 (Walden Inversion) 2-bromobutane, Syl (Racemisation) 1-
bromo-1-phenylpropane Structure and reactivity — Ease of hydrolysis - comparison of alkyl,

vinyl, allyl, aryl, and benzyl halides.

Q&A‘ 3M“&”y (AN ATRCS
| ) Ut

Scanned by CamScanner



S82-0-2; Hydroxy compounds and ethers s
t. Reduction of Cz}rbonyi
’ oiling point and
n with

; b L LIS . o

ool Preapantion: 12,2 nd 3 lohol g Crganad reagent,

Pl R 1:u| ).myl:c _ncuds and esters. Physical properties: l—l-bondlng’.B idatio

i‘(“ ‘ l.). ) anlmns_wnh Sodium, HX/ZnCl, (Lucas reagent), esterification, OX1¢%
C. alk. KMnOy, acidic dichromates, cone. HNOj; and Oppenauer oxidation (Mechanism).

Lot | ' | ic acids and
P Il!m_?l.\. Preapartion: (i) from diazonium salts of anilines, (ii) from benzene sulphonic acids a
(1ii) Cumene hydroperoxide .

I"ropc:rlit?s: Acidic nature, formation of phenoxide and reaction with R-X, eIectrophgllc
substitution; halogenations, Riemer Tiemann reaction (Mechanism), Kolbe reaction
(Mechanism), Gattermann-Koch reaction Azo-coupling reaction Schotton-Boumann raction,
Houben-Hoesch condensation, . , ,

Ei‘h(:]-g i NOl“CﬂClﬂtl]l‘e_‘ preparatiol—l by (a) Williamson'}s SyﬂtheSiS (b) from alkcnes-by the aCtiOI‘I
of conc. I-_I;SO..|. Physical properties — Absence of Hydrogen bonding, insoluble in water, low
boiling point. Chemical properties — inert nature, action of conc. H,SO4 and HIL

§2-0-3 Carbonyl compounds Sh
Preparation of aldehydes & ketones from acid chloride, 1,3-dithianes, nitriles and from carboxylic
acids. Special methods of preparing aromatic aldehydes and ketones by (a) Oxidation of AIenss
(b) Hydrolysis of benzal halides Physical properties — absence of Hydrogen bonding. Reactivity
of the carbonyl groups in aldehydes and ketones. Chemical reactivity: Addition of (a) NaHSO3
(b) HCN (c) RMgX (d) NH; (e) RNH, (f) NH,OH (g) PhANHNH, (h) 2,4-DNP (Schiff bases).
Addition of H,O to form hydrate , chloral hydrate (stable), addition of alcohols - hemi acetal and
acetal formation. Cannizaro reaction. Oxidation reactions — KMnO, oxidation and auto
oxidation, reduction — catalytic hydrogenation, mechanism of Clemmenson’s reduction, Wolf-
kishner reduction, Meerwein Pondoff Verly reduction. Reduction with LAH, NaBH,.

Unit - III (Physical Chemistry) 15h(1 hr/week)

S2-P-1: Electrochemistry 15 h
Electrical transport — conduction in metals and in electrolyte solutions, specific
conductance and equivalent conductance, measurement of equivalent conductance, variation of
specific and equivalent conductance with dilution. Migration of ions and Kholrausch’s law,
Arrhenius theory of electrolyte dissociation and its limitations, weak and strong electrolytes,
Ostwald’s dilution law -its uses and limitations. Debye-Huckel-Onsagar’s equation for
strong electrolytes (elementary treatment only). Transport number, definition and determination
by Hittorf’s method for attackable electrodes. Applications . of conductivity measurements:
Determination of degree of dissociation, determination of Ka of acids, determination of
solubility product of a sparingly soluble salt, conductometric titrations. »

Electrolytic and Galvanic cells — reversible and irreversible cells, conventional representation of
electrochemical cells. Electro motive force (EMF) of a cell and its measurement. Computation of
EMF. Types of reversible electrodes- the gas electrode, metal-metal ion, metal-insoluble

(e Nogele iy @3 g .
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AL g e
salt - . ; il el 1M1 .
and redox electrodes. Electrode reactions, Nernst equation, ¢ ! (u;ihxlmzl electrode)

electrode potential, Standard Hydrogen eclectrode - reference t:|cu||-mlur;_ L eance
i Sta[.ldard electrode potential, sign conventions, electrochemical series and its sign ol eell
Applolcations of EMF measurements. Calculation of thermodynamic o
reactions (Gibbs free ‘energy G, Helmholtz free encrgy and Hqulh!:rmn;
DCIEI’I_H'II'Iation of pH using hydrogen electrode, glass clectrode and quinhydro
Solubility product of AgCl. Potentiometric titrations.

| ( inn €%

ne clectrode,

Unit -1V (General Chemistry) 151 (1 hr/week)

S2-G-1: Theory of Quantitative Analysis st ¢ ‘ll":l;f‘
Volumetric Analysis: Introduction, standard solutions, indicators, end puin'l, Eltrmmn fltu'rlir;;;
Types of titrations: i) neutralization titration- principle, theory of acid busc ,n(llculnr:hﬁl'l,“" il
curves and selection of indicators- strong acid - strong base, strong jcic] <l Bnse, WL ‘l(: d
strong base and weak acid —weak base. Theory of redox titrations - inlcrnfll( KM ”“4)_ .tlm' .
external indicators — use of diphenylamine and ferroin indicators. Theory of complexometrie
titrations — use of EBT, Murexide and Fast sulphone black indicators. Role of pHl 1n
complexometric titrations. Precipitation titrations — theory of adsorption indicators. W
Gravimetric analysis- Introduction, nucleation, precipitation, growth of precipitale, -ill‘lrat-.ltm
and washing, drying and incineration of precipitate, coprecipitation and post precipitation.
Determination of Ni*

S2-G-2: Stereoisomerism 5h

Optical activity: Definition, wave nature of light, plane polarised light, optical rotation and
specific rotation, chiral centers. Chiral molecules: definition and criteria - absence of plane,
center and S, axis of symmetry — asymmetric and dissymmetric molecules. Examples of
asymmetric molecules (Glyceraldehyde, Lactic acid, Alanine) and disymmetric molecules (trans-
1,2-dichlorocyclopropane). Molecules with constitutionally symmetrical chiral carbons (Tartaric
acid) Molecules with constitutionally unsymmetrical chiral carbons (2,3dibromopentane). D, L~
configuration — examples. R, S — configuration: Cahn-Ingold-Prelog rules, examples for
asymmetric and disymmetric molecules.

S2-G-3: Dilute Solutions & Colligative Properties 4h

Dilute Solutions, Colligative Properties, Raoult’s law, relative lowering of vapour pressure,
molecular weight determination. Osmosis - laws of osmotic pressure, its measurement,
determination of molecular weight from osmotic pressure. Elevation of boiling point and
depression of freezing point. Derivation of relation between molecular weight and elevation in
boiling point and depression in freezing point.

!
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L Primeiples of Tnonanie hemistry by Puri, Sharma and Kalia Vishal publications1996.

SoConeise norganie ( hemistry by 1D, Lee 3 edn,

b B norganice ( Temintry by 1.A.Colton, G, Wilkingon and Paul.L. Gaus 3rd edn
Wiley Publishers 2001,

1 Chemistry of the elements by N,N.Greenwood and A. Earshaw Pergamon Press1989.

A Inorganic Chemigtry by Shriver and Atking 3ra edn Oxford Press 1999.

0. Inorpanic Chemig vy Principles of stracture and reactivity by James E.Huhey,

FAKeiter and R, Keiter 4p, Fidln,

7. Texthook of inorpnnie chemistry by R Gopalan.,

Unit 1

I, Orpanic Chemistry by Morrison and Boyd.

2. Orpanie Chemistry by Graham Solomons.

3. Orpanie Chemistry by Bruice Yuranis Powla,

4. Orpanic Chemistry by .. G, Wade Jr.

3. Orpanic Chemistry by M. Jones, Jr

0. Orpanic Chemistry by John McMurry,

7. Orpamic Chemistry by Son,

8. General Organie chemistry by Sachin Kumar Ghosh,

9. Organic Chemistry by C N pillai

Unit N

[. Physical chemistry by P'W Atking

. Principles of physical chemistry by Prutton and Marron.

. Text Book of Physical Chemistry by Soni and Dharmahara.

4. ‘Text Book of Physical Chemistry by Puri and Sharma

5. Text Book of Physical Chemistry by K. L. Kapoor

0. Physical Chemistry through problems by S.K. Dogra.

7. Blements of Physical Chemistry by Lewis and Glasstone.

8. Material science by Kakani & Kakani

Unit IV
I. Vogel's Text Book of Quantitative Analysis by G.H.Jeffery, J.Bassett, J.Mendham and R.C.

Denney Suedn Addison Wesley Longman Inc. 1999,

2. Quantitative Analysis by Day and Underwood Prentice Hall (India) VI Edn..

3. Nano: The Essentials by T. Pradeep, McGraw-Hill Education. -

4. Chemistry ol nanomalerials: Synthesis, Properties and applications by CNR Rao et.al.

5. Nanostructured Materials and Nanotechnology, edited by Hari Singh Nalwa, Academic Press
6. Practical chemistry by V K Ahluwalia, Sunitha Dhingra and AdarshGulati.

Academy publication, Hyd

(]

Laboratory Course 45hrs (3 h / week)
Paper 11- Quantitative Analysis

Acid - Base titrations

I. Estimation of Carbonate in Washing Soda.

2. Estimation of Bicarbonate in Baking Soda. |

3. Estimation of Carbonate and Bicarbonate in the Mixture,
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4. Estimation of Alkali content in Antacid using HCI.

5. Estimation of NH} by back titration

Redox Titrations

I. Determination of Fe(Il) using K2Cr207 . (andard.
2. Determination of Fe(IT) using KMnOa with sodium oxalate as primary bl.f'" 2

3. Determination of Cu(II) using Na2S203 with K2Cr207 as primary stanida

Complexometric Titraﬁons
l. Estimation of Mg?*
2. Estimation of Cu®*

B.Sc II Yr CHEMISTRY
SEMESTER WISE SYLLABUS
SEMESTER III
Paper-111
Chemistry - III

ek
Unit-1 (Inorganic Chemistry) 15 h (1 hriweek)
S3-I-1: Chemistry of f-block elements: o tate ob
Chemistry of Lanthanides: Position in periodic table,Electronic structure, oxidation sta. & .
ionic and atomic radii- lanthanide contraction- cause and consequences, ‘51110“1“10“_5 ?’Chimm e
post lanthanides-complexation- type of donor ligands preferred. Magnetic I?T0P3f1105' e
paramagnetism. Colour and spectra, f-f transitions ~occurrence and separation—ion exchange

method, solvent extraction. _ o
Chemistry of actinides- general features — electronic configuration, oxidation state,

actinide contraction, colour and complex formation. Comparison with lanthanides.

S$3-1-2: Coordination Compounds-I , ‘ 6h
Simple inorganic molecules and coordination complexes. Nomenclature — IUPAC rules,

1. Coordination number, coordination geometries of metal ions, types of ligands. 2.Briefl review

of Werner’s theory,Sidgwick’s electronic interpretation and EAN rule and their limitations.

(Valence bond theory (VBT) — postulates and application to (a) tetrahedral complexes
[Ni(NHs)y]?", [NiCL]” and [Ni(CO).] (b) Square planar complexes [Ni(CN)i*, [Cu(NHs)q|*,
[PtCL,]i’» (c) Octahedral complexes [Fe(CN)e]", [Fe(CN)e]™, [FeFe]", [Co(NH3)e]*, [CoF(,]3"
Limitations of VBT. 3. Isomerism in coordination compounds, stereo isomerism -
(a)geometrical isomerism in (i) square planar meta | complexes of the type[MA;B,], [M A2BC],

[M(AB),], [MABCD]. (i) Octahedral metal complexes of the type [MA4B,], [M(AA)B],
[MA3B;] using suitable examples, (b) Optical isomerism in (i). tetrahedral complexes
[MABCD], (ii). Octahedral complexes [M(AA):Bz], [M(AA);] using suitable éxampies.
Structural isomerism: ionization, linkage, coordination ligand isomerism using suitable

examples.
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2 4h
;3-1_13' Metal carbonyls and Organometallic 5h Chcmislry i Ni(CO )4,
etal carbonyls: Preparation and properties of Ni(CO)s. Structural features © -

]F)e(_C(?)-j, Fex(CO)o, Fe3(CO), and Cr(CO)g -18 valence electron rule. Ahods of
efinition, nomenclature and classification of organometallic compounds.  Methods

preparation, properties and applications of alkyl and aryl compounds of Li, Mg & Al.

Unit - IT (Organic Chemistry) 15h(1 hr/week)

§3-0-1: Carboxylic acids and derivatives "

Preparation: a) Hydrolysis of Nitriles, amides and esters. b) Carbonation of Grignard rczlgcfll”-

- Special methods of preparation of Aromatic Acids - Oxidation of Arenes. Physical propertics-
hydrogen bonding, dimeric association,. Chemical properties — Reactions involving I, O ‘f"d
COOH groups -salt formation, anhydride formation, Acid halide formation, Eslcriﬁcatl({n
(mechanism) & Amide formation. Reduction of acid to the corresponding primary alcohol - v
ester or acid chloride. .Degradation of carboxylic acids by Huns Diecker reaction, Schmidt
reaction (Decarboxylation). Arndt — Eistert synthesis, Halogenation by Hell — Volhard -
Zelensky reaction. Carboxylic acid Derivatives — Hydrolysis nand Amonolysis of acid halides,
Acid anhydrides and esters (mechanism of ester hydrolysis by base and acid). Hydrolysis and -
dehydration of amides.

S3-0-2: Nitrohydrocarbons 3h

Preparation of Nitroalkanes. Reactivity - halogenation, reaction with HNO, (Nitrous acid), Nef

reaction, reduction. Aromatic Nitrohydrocarbons: Preparation of Nitrobenzene by Nitration.
Physical properties, chemical reactivity —Reduction of Nitrobenzenes in different media.

S3-0-3: Amines, Cyanides and Isocyanides 7h

o (=]

Amines:  classification into 1, 2, 3 Amines and Quarternary ammonium compounds.
Preparative methods — Ammonolysis of alkyl halides, Gabriel synthesis, Hoffman’s bromamide
reaction (mechanism). Reduction of Amides and Schmidt reaction. Physical properties. Use of
amine salts as phase transfer catalysts. Chemical Properties: a) Alkylatiorl bl Acylation c)

Carbylamine reaction d) Hinsberg separation. Reaction with Nitrous acid of 1,2 , 3 (Aliphatic
and aromatic amines). Electophi!,iC substitutions of Aromatic amines — Bromination and

Nitration, oxidation of aryl and 3 Amines, diazotisation. Diazonium salts: Preparation with
mechanism. Synthetic importance — a) Replacement of diazonium group by — OH, X (ClI)-

Sandmeyer and Gatterman reaction, by fluorine (Schiemann’s reaction), by iodine, CN, NO,, H
and aryl groups. Coupling Reaction of diazonium salts. i) with phenols i) with Elnilir;es
Reduction to phenyl hydrazines. .

Cyanides and isocyanides: Structure._Preparatioh of cyanides from a) Alkyl halides b) from
amides c) from aldoximes. Preparation of isocyanides from Alkyl halides and Amines
Properties of cyanides and isocyanides; a) hydrolysis b) addition of Grignard reagent iiij

s
U Snmdn 2o~
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reduction iv) oxidation,
Unit 11T (Physical Chemistry) URIAY gaesy

S3-P-1 ‘Thermodynamices -1 ~
weiision o Thermo;] m. law olII_Imrnwdynn'mwﬂ .*ilulun‘ntul- wnl'mu:i Ilm.nl.“_“ wertles, sinle
ﬁmction - o y amic quantities- UXlUI]ﬁIVF |‘|I‘ﬂ|1u|-|l|.1:i IIIIl{!‘ Illlttl'l.'IIVi» | ,I o ‘”a”'un
path functions, Energy as a state function and exnct differentinl, Work of expi

and heat_ absorbed as path function,

Expression for work of expansion, sign convention problems on first lnw, Hent chinges af
constant pressure and heat changes at constant volume, Lnthalpy, Hent copacitien nl constunt
pressure and constant volume. Derivation of Cp-Cy = R, Inatherinl adiabalic. proceskes,
~Reversible and irreversibje pracesses. Reversible ehange and maximum work,  Derivation of
exp.ression for maximum work for isothermal reversible process, Problems, Internal encrpy of
an _ldeal gas. Joules experiment. Joule-Thompson coelficient, Adiabatic changes in ideal g,
derivation of equation, PV'= constant. P-V- curves for isothermal and adinbatic processes,
Heat of a reaction at constant volume and at constant pressure, relation hetween Al und AV,
Variation of heat of reaction with temperature. Kirchhofl's equation and problems, Limitations of
first law and need for second law. Statement of second law of thermodynamics, Cyelic process,
Heat engine, Carmot’s theorem, Camot’s cycle.  Derivation of efficiency of heat engine,
Problems. Thermodynamic scale of temperature,

S3-P-2: Thermodynamics-IT Sh
Entropy: Definition from Carnot’s cycle. Entropy as a state function, lintropy ag a measure of
disorder. Sign of entropy change for spontancous and non- spontancous  processes
&equilibrium processes. Entropy changes in i). Reversible isothermal process, ii ). Reversible
adiabatic process, iii). Phase change, iv). Reversible change of state of an ideal pas, Problems,
Entropy of mixing of ideal gases. [Free energy Gibb’s function (G) and Ielmholtz sfunction (A)
~as thermodynamic quantities. Concept of maximum work and network AG as Criteria for
spontaneity. Derivation of equation AG =AH -TAS. Significance of the cquation, Ciibbg
equations and Maxwell relations. Variation of G with P, V and T,

Unit — IV (General _Chcmistry) 15 h (1 hr/week)

S3-G-1 Evaluation of analytical data m
Significant figures, accuracy and precision. Errors-classification of errors- determinate and
indeterminate errors, absolute and relative errors. Problems based on mean, median, range,

standard deviation

S3-G-2: Carbanions-I 5h

Introduction, acidic nature of a-hydrogens and tautomerism in carbony] compounds, nitro
hydrocarbons, ethyl acetoacetate, diethyl malona.lc. Terminal alkynes, Stabilty of carbaniong
Reactions : Aldol reaction, Perkin reaction, Benzoin condensation, haloform reaction, conversion
of smaller alkynes to higher alkynes.

U el Goop . ey et
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(LN

Relovonces
Coonoval voloreneor IO 1 Vo Clhismiiry : Nemester 111 st Avadeny prblication. Hy
Uit | ;
{;“‘;\I:;:_:-:::::lul l":l"““'lf-"'ll.\’l|‘.\‘ .” Loi “H\‘ll! I'.l||||n||h||mu|‘ VA e 1
\ I‘rhn-il i UL \J I\Imhly i N hidom | (1990}
= lnie obTnarginde Chemiatey by P, S s Falin Vighal Public ntons e
Lo Coneiie tnorpande Chomistey by 1.0 ew Tedn Vo Hostrnd Rednhold Compiny( 177)
oL W Inovganto Chemiatey by 19ACotton, C.WTson and Pl Gt baedn
Wiley Publisthers (o001,
S tnovganie Chembitey Peinedples ol wteacture and reactvity by Jnmen L uhey.
FLAL I otter and ROE K abter iedn, (2000)
O, Cherdstey of the elements by NN Greemwood and A, iy Pegmon Presst [9K0).
7o norganie Chemistey by Shebver und Atk Waedin Oxclord Prens (1999),
8, Textbook of Tnorgande Chembntry by 1 GoprlangUiniversitien Pretsg A012)
O, Collepe Practical ehemdutey by VO ARhTuseading Suntti DBlnge nnd Adninh
Golati Uliiversition Peera (Indiy Lambed 2012
Unit- 1l :
1 Text hook of oranie ehemiatry by Sonl, Sultan Chinnd & Sons Twenty Ninth edition (2012)
. General Organie chemistey by Suehin Kamne CGhodh, New Agpge Pablishers Pyt Lid (2008).
3, Text book of orpanie ¢hemintry by Moreimon and Boyd, Pernon(2009)
1. Text book of organie chemintey by Grenhnm Solomons, Wiley(2015)
5. Text book of organie chemistry by Braiee Yourmnds Powln. (20132)
6. ‘Text book of organice chemixtry by €N pllal CRC Prews (2012)
7. Orpanic Chemistry by Lo G, Wade Jr,
5, Orpanic Chemintry by M. Jones, Jr
), Orpanic Chemistry by John MeMuiry,

.. W 5]

-

Unit 1 ; . - ,
. Principles of physicl chemiatry by Pratton and Mirron, I'he MacmillanCompany; A L. (1970)

2. Text Book of Physical Chemiutry by Sont und Dhavmahara, Sulthan Chand and Sons.(2011)
1. Text Book of Physical Chemistry by Pord and Shirmn, S, Nupin ehand and Co(2017)

4. Text Book of Physical Chemistry by K. L, Kipoor, (2012) .

5. Colloidal and surfoce chemistry . M. Satnke, Y. Hoyashi, Y.Mido, S.A Tgbal and

6. M.S.sethi, Discovery Publishing PvLLtd (2014) e

7. Materinl seience by akani & Kakani, New Age International(2016)

8, Physical Chemistry by Trn Levine (Author) MeGraw- Hduentions 6 edition (Muy 9, 2008)

Unit 1V . . i
I Text book of organie chemistry by Mor

] ot ' " ?f})
' Ut “ﬂla“' f] L w ooy Ol
’dﬂt{ﬁf/ | (/ . / / E"LG).:),.
(\ Kj}\ (I'l (ro (J \ \. () ‘l :(\\‘

. L
||M

inon nnd Boyd, Person(2009)
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2. Text book of organic chemistry by Graham solomons Wiley(2015) =

: i 012
3. Text book ef organic chemistry by Sony, Sultan Chand & Sons; 29" edition (2012)
4.

Text book of organic chemistry by Bruice yuranis Powla, (2012) 2008
5. General Organic chemistry by Sachin kumar Ghosh, New Age Publishers Pt Ltd ( )
Laboratory CU“I"SC
Paper 111 (Organic Synthesis) 45 h (3h/w)

1. Synthesis of Organic compounds:
Acetylation: Acetylation of salicylic acid, Benzoylation of Aniline.

Aromatic electrophilic substitution: Nitration: Preparation of nitro benzene and m dinils
benzene. :

Halogenation: Preparation of p-bromo acetanilide, Preparation of 2,4,6-tribromo phenol
Oxidation: Preparation of benzoic acid from benzyl chloride.

Esterification: Preparation of n-butyl acetate from acetic acid.

Methylation: Preparation of - naphthyl methyl ether.

Condensation: Preparation of benzilidine aniline and Benzaldehyde and aniline.

Diazotisation: Azocoupling of B-Naphthol.

2. Microwave assisted synthesis of Asprin — DEMO (demonstration only)

g

1
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ey CHEMINTIY
NENMERTICWIRE HY LA NTR
HEMERTEICTY
Faper-1V
Chemlalry - 1V
Unit-1 (Tnorganic ¢ 1""""‘“"” 160 (1 I/ wi lll(l)i
Sd-I-1: Coordination Compownds - 11
Cl‘y.'illll ficld “1{.‘1}!}’ (10 Pontulnten of ', r|||“|[]j|" G ul ot

i I I RIE
tetrahedral, squae planer wiily sl cxmmplen, Crystlfield shilafizntion - |
Sl Lo Bipin

Culentutions ol

I
TR lilpe diul,

caleulations for various confignnntions i ocmbedinl compleses Hgh
complexes. Colour and Mupnetic properties of tmsltion et comples S
magnetic moments upin only formuln, Detection of comples fonmmiion e principles ’
various methods- chunpe in chemien! propertien, solubility, colonr, pll, conduetivity, IR
susceplibility.

Hard and soft acidy bases (1HSA) = Clinstfiention, Pemrson's comeept of Tinrdness mul fﬂ:lll:f'-"-‘-h
application of HISAIY principles Stubility of compounds / compleges, precieting e fensibility
of reaction. Thermodynamic and kinetic stubility of tmmition of metnl complezes, tability of
metal complexes —stepwise and overnll stability constant and — thehe relntionship and chelate
effect determination of composition of complex by Job's method and smole i method,

Applications of coordination compounds: - Applications of - coordinntion compounds a) i
quantitative and qualitative analysis with suitable exmnples by bnomedicine for vemowal of toxie
metal ions and cancer therapy ¢) in industry sy calalysts polymerization — Ziegler Fatta catalyst
d) water softening.

S4-1-2:Bioinorganic Chemistry A1
Essential elements, biological significance of Na, K, My, Ca, Ve, Co, Mi, Cu, Zi and ehloride
(CI-). Toxic metal ions As, Hg, & b Oxypgen transport and storage — strocture of hemoglobin,
binding and transport of oxypen. Fixation of CO2 in photosynthesis- overview of light sned dearle
reactions in photosynthesis. Structure of chlorophyll and coordination of magnesium, lectro
transport in light reactions from walter o NADPY (7, ucheme),

Semester-1V
Unit - II (Organic Chcmislry) ' I5h(1 hriweek)
S4-0-1: Carbohydrates fn h

Introduction: Classilication and nomenclature. Monosaccharides: Al discussion 1o he T —
. . phatad - (133
to (+) glucose as an example ol aldo hexoses and (<) fructone oy cxample of ketohex

: . : . . ; J g™ IRONENR.
Chemical properties and structural clucidation: Evidences foy alray

eturi ation he chiain pentalys
aldehyde structure. Number of optically active, isomers possible fo the put o

streture, configurtion

Co: ~ & )
’@/ﬂ\/}" j\(ﬂbf;/(!ﬂw' %gj) "64)) /U ..4’7” b,
(
- A
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ol pluvone b _ e euration 18
ll'||:lih?ll“| '"'I"‘l WD plycerntdehyde primary standard (No prool for ufnlll:-url.tll
Ly e enee foroyelie st of plucone (Pyrnose structure, anomeric Carbon i

aMmome sy | i ol . P orth
lm.m:l:,'l I{mnl o the ving aize (methylntion, hydiolysis and oxidation reactions). “[th(:"c
andchabe conformationg formuln). Structure of fiuetose: Fvidence of 2 - kelohexos

slenetine, N T : ' : o 8,
eveli ";' AME onnzone formntdon from plucone wnd fructose Hydrogen bonding in 05az0nes
e shmethme for e A ; G
etre for hetose (Furnose mracture,! Tnwortl [onmula).

Inter Conyery - et 1wcher
nversion ol Monosmechnrides: + Ambinose 1o D-plucose, D+ munnose (kitiani — Fisc

e .‘ : .ulucos
etho). Fpimorn, Lpimeriuntion- Lobry de bruyn vim Likenstein rearrangement, D-glucose 10

:.l-‘m-nhhm.v |I1_\’ Rull*y dependation, Aldohexose( 1) (plucose) to ketohexose () s e
Wt lnlu‘xu::\‘(I'Hlt'(nr:c} (o nldohexone (¢ iluconse),

S-0-20 Amino neidy ad proteiny et

\ 1w [ . ' '
Classilication, Mothody o tynthesis: General methods of synthesis of alpha amimo uelds
(spectic: exampley

Cilycine, Alunine, Valine and 1.eucine) by following methods: a) From
halopenated — Corboxylic — aeid D)Malonic — cater  synthesis  ¢)  strecker’s  synthesis.
Physical properties: Optical netivity of naturally oceurring amino acids. Zwitter ion structure —
saltlike chavaeter, definition of isoeleetric point, Chemical propertics: General reactions due to
umino and carboxyl proups — Lactums from gamma and delta amino acids by heating peptide
bond (umide linkope), Stracture and nomenclature of peplides. Primary structure of proteins, di
peptide synthesiy

S4-O-3: Heteroeyelie Compounds ! ' : 4

Introduction und: definition: 5 membered ring compounds with one hetero atom Ex. Furan.
Thiophene and pyrrole. Importance of ring, systems ~“Numbering. Aromatic character

Resonunee stractures:  Explanation ol feebly acidic character of pyrrole, electrophillic
substitution, Halogenation, Nitration and Sulphonation. Reactivity of furan as 1,3-dicne, Diels -
Alder reactions (one example). Sulphonation ol thiophene purification of Benzene obtained from
coul tar), Preparation ol furan, Pyrrole and thiophene Paul-Knorr synthesis. Structure of pyridine,
Basicity -~ Aromaticity = Comparison with pyrrole —  preparation by Hantsch method and
propertics - Reactivity towards Nucleophilic substitution reaction — chichibabin reaction.

Unit 1T (Physical Chemistry) | 15h (1 hr/week)

Sd=P-1: Chemical Kinetices 1h
Introduction to chemical kinetics, rate of reaction, variation of concentration with lime, rate laws
and rate constant.  Speeilic reaction rate. Factors influencing  reaction rates:  effect of
coneentration ol reactants, cffect of temperature, effect of pressure, effect of reaction
medium, effeet of radiation, effect of catulyst with simple examples. Order of a reaction.

First order reaction, derivation of cqualion for rate constant.  Characteristics of first order
reaction. Units for rate constant. Hall- life period, graph of first order reaction, Example
Decomposition of 1,0, and decomposition of oxalic acid, Problems,

Pseudo first order reaction, Hydrolysis of methyl acelate, inversion of cane
Second order reaction, derivation ol expression for

5=~

sugar, problems.
second order rate constant, examples-

; m’?mi{a‘..' F : (@'- . =
(Wi Mol 2o B et ARG
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Scanned by CamScanner



(16

X . n” . - = 1 r
-\-I]‘\‘Illllt.lllnll ol ester, 20}__; 30,. C)H.;"‘H'l‘—" C.,Hﬁ_ Characteristics of second orde

1}‘:1"{1(:11. :mns for rate constants, half- |jfe period and second order plots. Problems 4h
Nd-P-2: Imlm‘lwmislr\‘

Introduction o

: . . emical
i photochemicy] reactions, Difference between thermal and photoch
reactons,  Lawy

: of" photo chemistry-  Grotthus Draper law, Stark—Einstein’s Law _Olf
Photochemicyl equivalence.  Quantun, yield.  Examples of photo chemical reactions wit
ditferen quantum yields, Phogo chemical cmuininat-ions of Hy-Cland Hy-Br; reactions, reasons
tor the high and 1o\ quantum yield. Problems based on quantum efficiency. Consequences of
light :tl_\sorpliou. Singlet and triplet states, Jablonski diagram. Explanation of internal
conversion, inter- system crossing. phosphorescence, fluorescence,

Unit 111 (General Chcmistrv) 155 {1 lrawees)
S4-G-1: Theories of bonding in metals | .
Valenee bond theory, Explanation of metallic properties and its limitations, Free electron

theory, thermal ang clectrical conductivity of metals, limitations, Band theory, formation

ofbands. explanation of conductors, semiconductors n-type and p-type, extrinsic &
miinsie semieconductors, and insulators.

S4-G-2: Ca rhanions-11 M

Mannich reaction , Michael addition and Knoevengeal condensation Synthetic applications of
Aceto acetic ester.  Acid hydrolysis and ketonic hydrolysis: Preparation of ketones,
monocarboxylic acids and dicarboxylic acids Malonic ester— synthetic applications. Preparation
of’ (1) substituted mono carboxylic acids and (ii) substituted dicarboxylic acids.

S4-G-3: Colloids & Surface Chemistry | 6 h
Definition of colloids. Classification of colloids. Solids in liquids (sols): preparations and
properties — Kinetic. Optical and Electrical stability of colloids, Protective action. Hardy—
Schultz law, Gold number. Liquids in liquids (emulsions): Types of emulsions, preparation and
emulsifier.  Liquids in solids(gels): Classification, preparations and properties, General
applications of colloids. '
Adsorption:Types of adsorption. Factors influencing adsorption. Freundlich adsorption
isotherm. Langmuir theory of unilayer adsorption isotherm, Applications.

References

General reference: B.Sc 11 Year Chemistry : Semester IV, Telugu Academy publication, Hyd
Unit- 1

I. Principles of Inorganic Chemistry by Puri, Sharma and Kalja Vishal Publicationg (1996).
2. Concise Inorganic Chemistry by J.D. Lee 3raedn. Van Nostrand Rei:llloIdC01npany(1977)
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Gaus 3,4 edn Wiley
Publishers (2001). '

4. Inorganic Chemistry Principles of structure and reactivity by James E.Huhey,

E.A. Keiter and R.L. Keiter 4u edn. (2006)

5. Chemistry of the elements by N.N.Greenwood and A. Earnshaw Pergamon Press(1989)_
0. Inorganic Chemistry by Shriver and Atkins 3w edn Oxford Press (1999).

7. Textbook of Inorganic Chemistry by R Gopalan, Universitjes Press.(QO]g)
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Unit- 1]
I Text book ol organic chemistry by Soni. Sultan Chand & Sons, T wenty

2. General Organic chemistry by Suchin Kumar CGilosh. New Ape Publishers |
3. Text book of organic chemistry by Morrigon and Boyd. Person(2009)

4. Text book of organic chemistry by Graham Solomons, Wiley(2015)

5. Text book of organic chemistry by Bruice Yuranis Powli. (2012)

6. Text book of organic chemistry by C N pillai CRC Pregs (2012)

8. Organic Chemistry by L. G. Wade Xt

9. Organic Chemistry by M. Jones, Jr

10. Organic Chemistry by John McMurry,

Fpthedition (2017)
syt 1t (C2O0R)

Unit 111 th
gi;’;'(i)r)l{:iples Ofphysicallchcmislry by Prutton and Marron. The MacmillanCompiny: 1 cdn,
2. Text Book of Physical Chemistry by Soni and Dharmahara. Sulthan Clhand ."C:::nn::.(:,HH )
3. Text Book of Physical Chemistry by Puri and Sharma. S. Nagin chand and Co(2017)
4. Text Book of Physical Chemistry by K. L. Kapoor. (2012)
3. Physical Chemistry through problems by S.K. Dogra. (2015)
6. Text Book of Physical Chemistry by R.P. Verma,
7. Elements of Physical Chemistry byLewis Glasstone. Macmillan (19606)
8. Industrial Electrochemistry, D. Pletcher, Chapman & IHall, London, 1990
Unit IV
1. Principles of Inorganic Chemistry by Puri, Sharma and Kalia Vishal Pablications(1996),
2. Concise Inorganic Chemistry by J.D. Lee 3 edn, Van Nostrand Reinhold ¢ ‘ompany (1977)
3. Basic Inorganic Chemistry by F.A.Cotton, G.Wilkinson and Paul.L. Ciaus 3 cdn Wilcy
Publishers (2001). .
4. Inorganic Chemistry Principles of structure and reaclivity by Jumes 141 luhcy,

E.A. Keiter and R.L. Keiter 4m edn. (2006)
5. Text book of organic chemistry by Morrison and Boyd, Person (2009)
6. Text book of organic chemistry by Graham solomons, Wilcy (2015)
7. Fundamentals of organic synthesis and retrosynthetic analysis by Ratna Kumar Kar,
CBA,(2014)
8. Organic synthesis by Dr. Jagadamba Singh and Dr. L.D.S. Yadav, Pragati - Prakashan, 2010
7. Stereochemistry of organic compounds by D. Nasipuri, New Academic Science Limited, 2012
8. Organic chemistry by Clayden, Greeves, Warren and Wothers, Oxford University Presy, 2001
9. Fundamentals of Asymmetric Synthesis by G. L. David Krupadanam, Universitics, Press 2014

Laboratory Course
Paper IV- :
Qualitative@nd-SpeetraDAnalysis of Organic Compounds: 45hrs (3 h/w)

Qualitative analysis: Identification of organic compounds through (he functional group analysig
determination of melting points/boiling points, functional group (ests ang preparation of l;uil-nﬁhllt.:

derivatives of the following: Carboxylic acids, phenols, amines, ureq, thiourea, carbohydrates
aldehydes, ketones, amides, nitro hydrocarbons, ester and naphthalene. (3 = t‘ﬂ‘i—"h
- - H > s £ I R =
t.e%ml—ehnla—(—lR.—5~l-l-NMR—nmI‘Man):“Miﬂhmiiif
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B.Sc. Chemistey 11 Yenr Semester-111
Skill Enhancement Course- 1 (SEC-1) (2 Credity)
Rules in Chemistry Laboratory nnd Lab Rengents
Unit I: Laboratory Safety Rules and Regulations 150 (I I"‘./“.".v::\).l.
Gen.eml rules and regulations for Ll salety: Milﬁmiriﬂ}‘ Risks of Hazards, Personnl | |n"|I oM
Equipment (PPE) - Hair, Dressing (or the l.-nlmmlnr\'. l"_\'-.“ Protection, Hyewnuh Innulniu.n, ol l.'l;il“ '
Laboratory Protocols, Labeling Chemieals, Carefl u::ulinm ol Tabels Prevention ol ||||NII“ J:
Harmful Chemicals, Guide o Chemical Hazards, Chemieal Spills ete,. Aveldenty e ol |“-
extinguisher and first aid ki i (he laboratory, safety symbols- Preparation of the ehirt o “|.
students and display of chats in chemistey labs, Calibration of fractional weiphts, calibration ol
glass ware - bureqe, pipette, standard sk, Normality/Molarity and specitic pavity ol
concentrated acids — Preparation of dilute solutions (Numerical problems), Precautions o be
taken in the preparation of dilute acids and bases and bases. Preparation ol stock solutions ol
salts_with specific examples. Properties of primary standard salt and prepartion ol standurd
solution. Good laboratory practices-maintenance of observation book record,

<

UNIT 2: Preparation of Lal Reagents [5 1 (1 he/week)
Preparation of indicators and use of indicators in volumetric analysis- acid hase titmtions, Il‘t!l’-\'
titrations, precipitation fitrations and complexometrie titrations. Role ol an indicator in l]l‘h't‘l'lll}‘.
end point (Phenolphthalein, Methyl orange, Methyl-red, Potassium Chromate, Diphenylamine,
EBT, Murexide, etc). Preparation of buflers — plL 10 ammonical bulter and acetate bhulter
solutions. Preparation of commonly used reagents : Anumonium hydroxide solution, Ammonium
molybdate reagent, Ammonium hydrogen phosphate solution. Bayer's reapent, Benediel's
solution, Bromine water, Dimethyl glyoxime reapent. 2el-Dinitrophenyl hydrazine reapent,
Eriochrome black-T reagent Fehling solution, Ferric chloride solution, Ferrous sulphate solution,
Iodine solution, Molisch’s reagent, Nessler's reagent, Neutral FeCl3, Schill s reapent, Silver
nitrate solution, Sodium carbonate solution » Sodium hydroxide (Caustic soda) solution, Stareh
solution, Tollen’s reagent. (reference work and submission ol assipnments). Charts preparition
depicting course content.

RECOMMENDED BOOKS

1. Vogel’s Text Book of Quantitative Chemical Analysis, 5th edition, _

2. Vogel’s Text Book of macro and semimicro qualitative inorganic analysis, G, Svehla, Sth
edition.

3. Chemistry Reagent Manual Prepared by Chemistry Department, SGT13 Khalsa Collepe under
DBT’s Star College Scheme, University of Delhi ( Availuble: online)

4. American Chemical Society Safety in Academic Chemistry Laboratories 8(l edition,

[Course objectives (CO)]: To improve the skills of students in (he application o' theopy and
practical knowledge. To fill the gap between theory and practicals. “To tain (e students in
understanding laboratory safety rules and to improve the skills in preparation of |”|“".“im,\,
reagents] .
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B.Se. Chemistry I Year
Semester 111
Skill Enhancement Couyse. II (SEC -II (2 Credits)
REMEDIAL METIHODS FOR POLLUTION, DRINKING WATER AND SOIL
FERTILITY STANDARDS

UNIT I: Remedial Methods for Pollution Prevention and control of air
pollution 15 h (1 hr/week)

Ozone hole-causes ang harm due to ozone depletion. The effect of CFC’s in Ozone depletion
and their replacements, Global Warming and Greenhouse Effect Precautions to control global
wvarming. Deleterious effect of pollutants - Endangered Monuments- acid rain. Precautions to
protect monuments, Sources of Radiation pollution - Chernobyl accident and its Consequences.
Radiation effect by (he usage of cell phones and protection tips. Deleterious effects of cell phone
towers and health hazards.

Sources of water pollution-(i). Pollution due to pesticides and inorganic chemicals, (ii). Thermal
pollution (iii). Ground water pollution (iv). Eutrophication.

Methods for control of water pollution and water recycling: Dumping of plastics in rivers &
oceans and their effect on aquatic life. Determination of (i) Dissolved Oxygen and (ii) Chemical
Oxygen Demand in polluted water - Illustration through charts (or) demonstration of
experiments. Sources of sojl pollution (i). Plastic bags, (ii). Industrial and (iii). Agricultural
sources. Control of soil pollution. Environmental laws in India. Environmental benefits of
planting trees.

UNIT II: Drinking Water and Soil Fertility Standards and Analysis
15 h (1 hr/week)

Water Quality and Common Treatments fo Drinking Water Systems: Drinking
Water Standards-Primary Drinking Water Standards : Inorganics, Organics and Volatile Organic
Chemicals. Secondary Drinking Water Standards-Inorganics and Physical Problems. Water
Testing, Mineral Analysis, Microbiological Tests, Pesticide and Other Organic Chemical Tests.
Principle involved in Water Treatment Techniques. (i) Reverse osmosis (ii) Disinfection methods
such as chlorination, ultraviolet light, ozonation etc (iii) _Chemicall oxidation and (iv) Ion
exchange (water softeners). Visit to nearby drinking water plants and interaction at sites,

Introduction to Soil Chemistry- Basic Concepts. Effect of PH on nutrient availability,
Macronutrients and their effect on plants -Carbon, Hydrogen, Oxygen, Nitrogen and Phosphorus
other macronutrients-Calcium, Magnesium and Sulfur. Micronutrients and thejy effect on plants,
Boron (B4 O7 2-), Copper (Cu2+), Iron (Fe2+, Fe3+) Manganese (Mn2+) Molybdenum (MoO4
2-) Zinc (Zn2+) Cobalt (Co2+) Chlorine (ClI- ) and Others. Determination of soil nitrogen by '
Kjeldahl method- Illustration through charts (Or) de'monsp-ation of experiment. Visj to nearby
agricultural forms and interaction with farmers. Discussion with farmers on the use of Soil

Analysis Kits.
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References

soil fertility standards’,

I. A Text book for ‘Re : : : . 4 e »
00K for “Remedial methods for pollution, drinking water and \ Reddy, Vuradi Ravi

l" irst Edition, Authors: Dy Mudvath Ravi, Gopu Srinivas, Putta Venka

Kumar, Battini Ushajah, ISBN No. 978-93-5311-183-0. G

3/. R.t:[llllu“lll methods for pollution, drinking water. and soil fertility standards, Author: Dr G.
anjatha. )

3. Remedial methods for pollution, drinking water and soil fertility standards, Telugu v§r510n,

:‘l\u]lﬂlml_'s_: DrN. Yogi Bn_hu. Dr. G. Vanajatha, M. Srilatha. '
- Environmental Pollution, download.nos.org/333courseE/10.pdf

5 (I-.(‘.‘ Replacements, butane.chem.uiuc.edw/pshapley/Environmental/L21/3.html

6. Elfeets of Acid Rain on Buildings www.air-quality.org.uk/12.php

7. Acid Rain Effects - Buildings - Chemistry

chemistry.elmhurst.edu/vehembook/1 96buildings.html 8. How to protect national heritage - ways

L0 protect monuments www.youthkiawaaz.com/201 1/03/how-to-protect-national-heritage/.

9. Chernobyl nuclear power plant accident - NRC www.nre.gov/reading-rm/doc-

collections/ fact-sheets/chernobyl-bg.pdf '

10. Side-cffects of harmful radiation from mobile phones and towers

pib.nic.in/newsite/printrelease.aspx?relid=116304

[1. Cell Phone Radiation Protection - Highly Effective Tips https:

www.cIccl1'icscnsc.com!?75Khow-lo-protect-yourself—from—celI-phone-radiationl

12. Chemical Waste That Impact on Aquatic Life or Water Quality

blog.idmnvi1'011menlal.conm*clwmical-waste-that-impact-on-aquatic-Iife-or—waterquality

I3. Trees and Your Environment - Clean Air Gardening

www.cleanairgardening.com/plantingtrees 14.water quality and common treatments for priVate

drinking water . extension.uga.edu/publications/detail.html?number=b939

15. Soil chemistry https://casfs.ucsc.edu/about/publications/Teaching-Organic-

[Farming/PDFdownloads/2.2-soil-chemistry.pdf :

16. Soil Analysis-Determination of Available Nitrogen ... - Amrita Virtual Lab

vlab.amrita.edu/?sub=2&brch=294&sim=1551&ecnt=1

17. Determination of dissolved oxygen (DO)

www.cutm.ac.in/pdf/env%20engg?20lab%20manual.pdf 18. Determination of chemical oxygen

demand of wastewater www.pharmaguideline.com » quality control » test
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B.Sc. Chemistry II Year
Semester - IV
Skill Enhancement Course- NI (SEC - II) (2 Credits)
Materials and their Applications

Unit—I: Ty pes of Materials 15h(1 hr/week)

Introduction: Materials and their importance. Classification of Materials, Advanced materials and theg
need. Types of Materials: Metals, ceramics, polymers and composites; Nature of bonding (Type of bon
present). Types and applications of metal alloys: Classification- ferrous and non-ferrous alloys. Ferrous

a{:% “types and their applications. Non-ferrous alloys — Cu, Al, Ti alloys, their applications and super
alloys.

Field Work- Collection of Metal Alloy Samples.

Types and Applications of Ceramics: Classification of Ceramics based on their application- glasses, clay
products, refractories, abrasives, cements, and advanced ceramics. Glasses: Compositions and
Characteristics of Some of the Common Commercial Glasses; Properties and applications of glass
ceramics - preparation of charts depicting various types of glass and their use. Clay products: Structural
clay products and the white wares. Refractories: Compositions of four Common Ceramic Refractory .
Materials, fireclay, silica, basic refractories ex. MgO and special refractories ex. Alumina and Zirconia
Cements: Classification, preparation of cement and the setting process; quick setting cements;
applications.

Field Work-Visit to industries and collection of samples of materials

Unit—II: Types of Polymers and Applications 15 h (1 hr/week)

Classification of Polymeric materials based on application: Coatings, adhesives, films, foams with
examples Polymer Additives: Fillers, Plasticizers, Stabilizers, Colorants, Flame Retardants with
examples. )

Advanced Materials: Types of advanced materials - semiconductors, bio-compatible materials, smart
materials, advanced polymeric materials and nano-engineered materials. Biocompatible materials:
Definition. Materials used as biomaterials and their properties. Metals and alloys used in bone and joint
replacement. Filling and restoration materials — dental cements, dental amal gams, dental adhesives.

Field Work- Visit to Dental Clinics and interaction with Doctors regarding materials used in Dental
- treatments.

Smart materials: Shape memory alloys- definition and examples (Ni-Ti alloys, Cu based élloys),-
applications. Conducting polymers: - Introduction, Electrically conducting polymers and their uses
(polyaniline, polypyrrole, polyacetylene and polythiophene).

References . o .
1.William D. Callister Materials Science and Engineering An Introduction, John Wiley & Sons, Inc,
2006. '

2. Material science by Kakani and Kakani. o

3.Sujata V., Bhat., —Biomaterialsl, Narosa Publication House, New Delhi, 2002,

4.M. V. Gandhi and B. S. Thompson, —Smart Materials and Structpresl, Chapman and Hall, London
First Edition, 1992. : : ,

5 Duerig,T. W., Melton, K. N, Stockel, D. and Wayman, C.M., —Engineering aspects of Shapememory
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Aoy sl Butterworly He
0, Conducting Polymers,
Prasanna Ashwin-1 Ishas

inemann, 1990,
Fandamentals and Applications A Practical Approach Authors: i
Corp., e, Kluwer Academic Publishers. Boston
B.Se. Chemistry 11 Year Semester 1V
Skill Enhancement Course- 1V (SEC - 1V) (2 Credits)
Chemistry of Cosmeties and Food Processing

rasekhar,

l 1 -y A 1ol + . .
Unit-1; ( lwnmlly of Cosmeties and Perfumes

A peneral study inohuliﬁp. preparation and uses of the following: Hair dye, hair spray, shampoo,
sun‘scrccn lotions, lipsticks, taleum powder, nail enamel, creams (cold, vanishing and shaving cream?)s
antperspirants and artificial Mavours, Bssential oils and their importance in cosmetic industries “ilth
reference 1o eugenol, peraniol, sondalwood oil, cuchzll_\'ptus‘ 2-phenyl ethyl alcohol. Demonstration
experiments or illusteation of experimental procedures through charts for the preparation of talc'l.ml
powder, shampoo and vanishing eream, Analysis of deodorants and antiperspirant - Aluminum, Zinc,

Borie neid. Chloride and Sulphide,
Unit-11: Food Processing and Food Adulteration

Food processing: Introduction. methods for food processing, additives and preservatives. Food

processing- impact on  nutrition, analysis  of calcium in milk by complexometric titration, '
spectrophotometric analysis of iron in foods, Spectrophotometric identification and determination of
cafleine and benzoie acid in soft drinks. Field Work -Visit to Food Industries. Food adulteration:

Adulterants in some common food items and their identification: Pulses, chilli powder, turmeric powder,

milk, honey, spices, food" grains and wheat flour, coffee powder, tea leaves, vegetable oil, ghee, ice

creams, tomato sauce, Field Work-Collection of adulterated food samples, demonstration of a minimum

of five experiments for testing adulterants in food items.

References

1. E. Stocchi: Industrial Chemistry, Vol -1, Ellis Horwood Ltd. UK.

2. P.C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi

3. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Pablishing House, Meerut (1996).

4. Rameen Devi, Food Processing and Impact on Nutrition, Sc J Agric Vet Sci., AugSep 2015;
2(4A):304-311.

5. W.A. Poucher, Perfumes, Cosmetics and Soaps (1993).

6. Srilakshmi, Food Science. Edition: 3rd (2004). 7. Lillian Hoagland Meyer, Food chemistry (2008).
8. Handbook of Analysis and Quality Control for Fruit and Vegetable Products,S. Ranganna, Tata
McGraw-Hill Education, 1986 — Food.

9. Fundamental concepts of applied chemistry J.C Ghosh, S. Chand and Co, Ltd, New Delhi.

10. Applied Chemistry K .Bhagavathi Sundhar, MJP publishers.
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B.Sc. CBCS CHEMISTRY

Theory Model Question Paper
For

Time = 3 hrS DSC & DSE

Part-A

. (Short Answer Questions)
I. Write any Eight questions of the following
1.

© @ N AW

—_— e
R - o

Part-B

(Essay Answer Questions)

II. Answer All the questions

l.a.

(OR)

(OR)
b.
3.a
(OR)
b.
4. a
(OR)

b.
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Max. Marks: 80

g X4=32M

4 X12 =48M
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40 M\ | 0 W) =504
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