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Scheme of Marks Distribution

Maximum Marks - 100

Theory-85
CCE-15
Paper wise marksdistribution
S.No Subject Paper Paper Name Maximum
Marks
1. Chemistry I Physical 29
Chemistry
2. Chemistry 1 Inorganic 28
Chemistry
3. Chemistry [l Organic 28
Chemistry
Section Wise Marksdistribution
Maximum Marks-29
S.No. | Section Total Number of Question Marks
1 A Objective Questions
5 Questions of multiple choice
2. B Short Answer Questions 5 Questions with

internal Choice

(one questions from each unit)

3. C Long Answer Questions

5Questions with internal choice (one question
from each unit)

Maximum Marks - 28
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Class B.Sc. | Year
Subject Chemistry(3a13+)
Paper I
Physical chemistry
Max. Marks 29 + CCE (05)

Unit Syllabus Periods
A. Mathematical Cocepts : Logarithm relations. (rules
and types). Use of log table and antilog table in
calculations, Curves sketching, Straight line and
linear graphs, calculation of slopes. Differentiation
of functions like K*, &, X", Sin x, Log X :
multiplication and divison in differentiation, maxima
and minima, partial differentiation. Integration of
some useful/ relevant functions : Factorials,
Probability.
English B. Gaseous States and Molecular Velocities ; Critica
phenomenon : PV isotherms of ideal gases. Andrew’s
experiment, continuity of state, the isotherms of van
der waals equations, relationship between critical
constants and van der waals constants,
Root mean sguarce, average and most probable
velocities. Qualitative discussion of the maxwell’s
distribution of molecular velocities, collision
numbers, mean free path and collision diameter.

3. TN SR — TERTTDR G (TLTH D
| qer UeR), YUl difeteT del

IfeTT BT TOMT H IUANT , I% AN, AR ]
AT G ITH UG e & qoEe KX, &, X", ug 7g
AT T S BTl BT fadbel al Herdl bl [oThe
fe= qAT MNT HT Sfadhed, Ieadd T eaw  <AifEs
Ah | BB IWRN Td Hag Bl I FATBE,
BHIOMT (BRI ed), UTfdrehdT |

Unit |




9. Y orEwen e auifde MR —  ifae
gREeAt — ddfdd I[1 & PV \HdUE 9%, Ureol
BT AN, 3fERAT BT WA, VSR qIe’d FAIBRIT &b
|HAT 9%, dver ard ReRrie Ud Bifdd ReRrie ¥
e |

AT A 9, A A, WG 9T, SMUIfad o
& Haadd fqaRer @ oI fadedr, deed |,
Y Yd U, Heed AN |

Unit I

English

A. Liquid State : Intermolecular forces, structure
of liquids( a qualitative description) Liquid crystals:
Difference between liquid crystal. Solid and liquid.
Classification, Structure of nematic and cholestric
phases. Thermography and seven segment cell.

B. Solid State :- Definition of space lattice, Unit
cell, Laws of crystallography — (i) Law of constancy of
interfacial angles (ii) Law of rationally of indices (iii)
laws of symmetry, symmetry elements in crystals.
Lonic solid structures, radius ratio effect and
coordination number, Limitations of radius rule, lattice
defects.

3. TG AT — IHARM[D dcl, gdi DI G (TOTHAD
fqazon) g9 fewed @ 59 fowed, 3N Ud g9 # 3R,
TIffexor, THfed T PiforRed UraRemsl &1 AxeHT,
SHETH! R AT @SR e |

9. 3 e — B3¥f9d STad dur SEE dd @
IRITYT feeaumd! & A (1)3faRT%wed  ®Iv &l
Rerar &1 fam (2) aRwy =rdied &1 fFaw (3) FwfAa
o1 o | foea § wfRfa a@, smafe o’ wva,
B orgura, foar Ui uwiE QiR SU wEwdrd
| | ST U @1 SRl 3R STetd q |

English

Chemical Kinetics : Chemical Kinetics and its scope,
rate of a reaction, factors influencing the rate of a
reaction- concentration, temperature, pressure, solvent,
light and catalyst. Dependence of rate on concentration.
Mathematical. Characteristics of simple chemical
reactions-zero order, First order, second and pseudo
order, half — life and mean life.

Determination of the order of reaction, Differentia
method, Integration method and half life method. Study
of chemica  kinetics by polarimetry and
spectrophotometery. Effect of temperature on rate of
reaction. Arrhenius equation, concept of activation
energy. Simple collision theory, transition state theory
(equilibrium hypothesis).




Unit 111

INAMD FeRIdd! : IG™AAd  dolTfdd! Ud SHd!
FrdeE, srfafear @ <), AMfEAT X &1 wIfad wA
ql HRG—AFEU, dY, <6 [JaIg®d, YHrer vd
JORG, AMAfEI X B FrewT )R, W)
NG Affearet & TR eI B,
v pIfe, fgd dIfe, T BeH BT ATE—3MY P
Uqd Arg drd, AffEar @ pife B AR adaT
fafer, T Al wd o oy &1 Ay | IS
JTfIB] BT TeRIHIST de WaepIeHeT fafat grr
I, NG JAMBAT TR W TG BT Y4,
IRETIT FHIBRUT, FfBIU Holl Bl TR, AR
gy Rigid, FHA0T e Rigid (A aRdbed)

Unit IV

English

Radioactivity and Nuclear Chemistry : Natural and
artificial radioactivity, radioactive radiations, detection
and measurement of radioactive radiations, theory of
radioactivity, Group displacement law of soddy,
radioactive disintegration, nuclear reaction, nuclear
fisson and nuclear fusion, half life period, isotopes,
isobars and isomers, application of radiochemistry.

MEAYfFeaar d ANe EET - TRfae vd Gim
JfSAgfeeaan, feAefde  fafder, feAefdeaar &
W= ud Ao, feAefdeaar &1 fagia, Al o
e favemua &1 fgw, fsagfeer fogves, Tfwa
fBamy, @R fawved, WS e, 31 RYdTd,
ARG, GRS Ud dHadl, fSAgfdeaar &r

STYANT |

Unit Vv

English

A.  Chemical Equilibrium : Law of mass action,
Equilibrium constant, Lechatelier’s Principles.

B. Colloidal Solutions. Classification, lyophilic
and lyophabic colloids, properties : kinetic, optical and
electrical, coagulation, Hardy - Schulze rule gold
number, emulsions, gels and sols, application of
colloidal.

3. RIS | wd Ul AT b1 gH, |
Reri®, siRKifer’ &1 gl

9. Dldlgs! fIea: THROT : GI—FTE! qA ga—fa_eh
PSS!, Dldigel [de@ & U—¢H, IIdH, UBIRIS
Ud fdefd, Wha Bl Yool dI 9 w@olid, IR, oI

o

Td Aid, DIegs! [TeaT & UM |
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Class B.Sc. | Year
Subject Chemistry (AT 2T
Paper I
Inorganic Chemistry
Max. Marks 29 + CCE (05)

Unit Syllabus Periods
A. Atomic Structure
Dual Nature of matter idea of de Broglic matter
waves, Heisenberg uncertainty principle atomic
orbitals, Schrodinger wave equation, significance of
Y and Y quantum numbers, radia and angular wave
functions and probability distribution curves, shapes
of S,P, d orbitals. Aufbau and pauli exclusiton
principles. Hund’s multiplicity rule. Electronic
configruration of the elements. Effective nuclear
English charge.
B. Periodic properties
Atomic and ionic radii, ionization energy, electron
affinity and el ectronegativity-definition, methods of
determination or evaluation, trendsin periodic table
and applicationsin predicting and explaining the
chemical behavior.
3. TRHTY] G
Rl @l Qe UM, a9 R @ Sfeeo,
Unit | S—fel wdy, aflEdar o1 Rigld, AR a’
FHIHIOT B TAT F BT Hifdd Agcd, diffdcad aT—he
o wiRedr fIaRor wAmd siffdedl @ amaf,
FaTICH  HET, &S @l Hfdepad Fgerar &1,
fe=ar e sdcrg;‘id fpra &1 ddroed Wmelt &1 RN
98 gOASTIT URHIS BT ol WR AR, Siffded
Tqd SUGEN H gelagE & ROT & gH, ddl BT
goidele =T, urSell & Juasi= a9 |




9. AT o

qcdl @ TN | i, gAY B, smafe B,
AT ol AT M a9d, Seldci= a=egdl, Solaei
AT W YA STl dTel SR, [Agd RoTmcHehdT |

Unit |1

English

Chemical Bonding — Part |

(A) Covaent Bond-Vaence bond theory and its
limitations. Directiona characteristics of covalent bond.
Various types of hybridization and shapes of simple
inorganic molecules and ions. Vaence shell electron
pair repulsion (VSEPR) theory to NH3, H30, SF4 ClF3
and H,O, MO theory, homonuclear and heteronuclear
(CO and NO4) diatomic molecules, multicenter bonding
in electron deficient molecules, bond strength and bond
energy.

I NS IMERA

g GINTh §9 AATSIhdl §9 RIgid, deddieid §e
P feemcad faRvd, G & YR, AR AbMEfdh
AT UG AT BT IMBR, FATSTHAT Bl Seidai I
€@ NHs, Hz0, SF; CIF; and H,O, MO Rigid
A T favd Tiferd el § due Selagi,
Selagd <A ARl # 98 =g §ud, 99 W Td
§Y FHoll, AEFASTD 99 BT Ufera e o7 |

Unit 1

English

1. Chemical Bonding- part |1

(B) lonic Salids-lonic structures, radius ratio effect
and coordination number, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and
Born-Haber cycle, salvation energy and solubility of
ionic solids, polarizing power and polarisability of ions.
Fajan’s rule. Metallc bond-free electron, valence bond
and band theories.

(C) Wesak Interactions-Hydrogen bonding, van der
waals forces

2. Chemistry of Noble Gases

Chemical properties of the noble gases, chemistry of
xenon, structure and bonding in xenon compounds.




1. NS A=A — (B TG C )

ARG S {B WSS A-FG RN, STeldh
FfeAT, eATeTd, WD FHoll, AISTH FARGS &
oo ot Qi den dF—eaR 9%, Imafie Sl &I
foerar wd faamaed i, gavT ewdl, Ml @l
gauiigdr vd w1 & g9, gifcas T, Was
sdcr;Tﬂ Rigia a1 scricrg;“id Tqq Hisdl, HATSTHT g7
Aisdl, dvs Afsd | gad I [HAN, BEsio T+,
gISSIo 3Meell & UBR, ggsoA g & Rigid,
e qed 9 |

2. S N4 BT I

I AT BT AR, Ih< I & 1D, S &

THRg AT |

Unit IV

English

1. SBlock Elements

Comparative study Li and Mg. diagona relationships,

salient features of hydrides. Savation and

complexation tendencies including their function in

biosystems an introduction to alkyls and aryls.

2. P-Block Elements Part-I

Comparative study Be and A1l (including diagonal
relationaship) of groups 13-17 elements. Compounds
like hydrides, oxides, oxyaacids and halides of groups
13-16.

3. Sw® o ad

E 1 @ A &R gy, wifdd IO H AT do
PA®G YR, AR>S IO H FHECT dAT HHO,
ClIRM &1 AT FaeR, <iioRd 9 IR H
ol Hdy, 9 I H &R g1gell & B, E 2 B
el T AHEI LTI - @RI FaT arqu Hifrd Jon |
FHE qAT HHOT RS o1 H FAAT TAT FHT
AR a1 91g3il & Ufedwd R VR Feu=1, aferad
BT FATT ISR, RIferIH T UGAFRH H a0l Hey,

HHE 1 9 g 2 & d<dl H gorl |

Unit Vv

English

p-Block Elementspart —I1

Hydrides of boron-diborane and higher boranes,
borazine, boroydrides, Fullerenes, fluorocarbons,
silicates (structural principle), tetrassulphur tetranitride,
basic properties of haogens, interhaogens and
polyhalides.

p- WUS & dd, -2

IRM & BSSlSS, SRARME AT IR, IR,
IREIESISS, Helkd, ®Higs, FaiRibEH, Rifelde,
CCMAGHR  CQMISEIgs, walol @ @RS 0],
TR aroT AIfTd, Ufeligarss |
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Class B.Sc. | Year
Subject Chemistry(RETI 2T
Paper 1
Organic Chemistry
Max. Marks 28 + CCE (05) Total marks 33

Unit Syllabus Periods
Spectroscopy :

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (IHNMR) Spectroscopy,
Nuclear shielding and dis-shielding, chemical shift and
molecular structure, spin-spin coupling and coupling
constant, region of signals, Explanation of PMR spectra of
English simple organic molecules like ethyl bromide, ethanol,
acetaldehyde, 1,1,2 tribromo ethane, ethylacetate, toluene
and acetophenone. Applications of UV, 1R and PMR
spectroscopy for simple organic compounds.

Wﬁ?ﬁ —

Unit | GURERICLRCaR

gIcH g e (IHNMR) Wagfa!, arda gikReror
Uq fouRRer, e foemus 9 onflas  EREHl,
fe= Ro—Ra gme wd goe Reris, R &1 &3, WRa
Pefae ARTH & PMR WdgT & ARAT, OI—8ATsod
gge, U, udifesEigs,  1.12-C8 SHIUY,
qTSAUNICe, efedd Ud URIE M| UV, 1R vd PMR
WagH® THiId B STAN B §I WA Bl AMNTD]
P ARFAT BT EiRoT |




Unit |1

(A) Organo-Metallic compounds :-

Organomagnesium compounds - Grignard reagent,
preparations, structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds — Preparations and chemical

English | reactions.
(B)  Organo sulphur compounds.
Nomenclature, structural characteristics.
Thiol, thio-ether, sulphonic acid, sulphonamide and
sulphaguanidine-methods of preparations and chemical
reactions.
(C)  Organic synthesis by enolates:
Acidity of hydrogen, akylation of diethyl malonate and ethyl
acetoacetate, synthesis of ethylacetoacetate- claisen
condensation. Keto-enol tautomerism in ethylacetoacetate.
Alkylation of 1,3 dithianc. Alkylation and acetylation of
enamine.
(31) Pra—efeasd AfH —
HITAHIRRE Afe : e ifWeds — faveq, G¥=qr ud
RTATRATD eﬁﬁp—m@
prafoTed e — faves vd e sififean |

fe=dl BIEARHE AD — faaT vd IRafe e |

@) dTdaeHR AfTd —

THHROT, ARTATHE &I, AT, ATAISeR, HAohI-dh I+,
AohFESS Ud Jobl aifve & fdvas @ i ud
rafed srfafeany |

(d) gAIeiel §RT S GIYur—

gESIo @I 3ridl, S U HoMe Ud  uford
URieivdiice &1 Ufedhelidrvr,  URe  URICIoRiice &1
AT delge WEH, U URIeIvdice &1 dlel—sHrd
FATTIIT |

1,3— TSR BT UfehelldRor T AT BT Ufedhelidror Ud
TR |




Unit 1

English

(A)Carbohydrates :-

Classification and  nomenclature,  Monosaccharides,
mechanism of osazone formation, inter conversion of glucose
into fructose. Ascending and descending series in aldose.
Configuration of monosaccharides. Stereo isomers of erythro
and threo sugars. Conversion of glucose into manose.
Glycosides, determination of the size of the ring of
monosaccharides. Ring structure of D(+) glucose,
Mechanism of mutarotation. Structure of ribose and
deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose (Excluding structures) polysaccharides-
introductory idea of starch and cellulose (Excluding
structures)

(B) Fat,Oil and Detergents :-

Natural fat, edible and industrial oil of plant origin, Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.

Synthetic Detergents :- Alkyl and aryl sulphonate.

(@) PrafEEse —

TIffRRoT TG ATHGBRY, AFNGRISS, TS faved @1 fear
fafdl, Tg@Io 9T HacT BT AARUTARTT Yol H Sl
JMRIEVT G IARIBY, AMAGRISS! &1 AfAfa=mg, vRem vd
S smfcfawil Fifow FAEId), @t &1 #4/ H B[R,
AghISS, AFNPNIES & doid & ABR B (R,
D(+) @ISl ® dold  W¥Edl, URadi gaur goiF @l
feafafe, <sa Td S RN WA Bl GREAT,
SRADRIGS (Alec, GPIol Td olde¥) Td Uleiiavigs
(e vd dgell¥|) & yRTATHD Aeqdq (FaT HeiRor
BISHI) |

(@) a1, I UG SMUHSIdh —

Ui 991, avdfade Sqwd & @re g JiEiie od,
R gdg o, RoRgs,  a™gW ddll Bl
A, ATl HTSid, Tfedwel Ud VR Febe |

Unit IV

English

A. Amino Acid, Peptide, Protein and nucleic acid,
Classification of amino acids, structure and stereo
chemistry. Acid base behavior, Isoelectric point and
electrophoresis. Preparations and chemical reactions of
alphaamino acids.

Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide
structure end group anaysis, solid phase peptide
synthesis.

Structure of peptide and proteins, level of proteins
structure, denaturation of proteins.

Nucleic Acids : Congtitution of nucleic acids,
ribonucleoside and ribonucleotide. Double helix structure




of DNA.

B. Sytnthetic dyes:
Colour and congtitution (electronic  concept).
Classification of dyes-Methyl orange, Congored,
Malachite green, crystal violet, Phenolphthalein,
Fluoroscein, Alizarine and indigo — Chemical study and
synthesis.

(37) TA o, UeTSS, UM Ud fdAd IrRel—

VAT 3F T aiffeRul, EREAT U9 ffaw 9w,
TR AIER, WAfa fdg Ud dga wur Ader,
—UHT 3Tt BT faved Td SIfAfHart | Uerss Ug Ui
TRGAT TG AR, YIS &1 aHfihxol, URgs Axa &l
FaRo, ofcg A favomor, U<Es &1 qUiicd  Sle—
AT, Uegs U9 WIS &l GRaHT, Ui G¥adT & Wi,
gIc faepfevor |

_Eﬂ%rﬂ_c}? S~ TRERITH ST, W 3R DI Here,
EAgfierEs Ud WEdgfacEerss, DNA - @
fadmsfort e |

@) e Tor —

[ Ud Hhed (501(*51”447 LR, SThi BT qTHRT —

T 3INW, BT Vs, Hollpige UM, foved ariele,

Unit Vv

English

And specific chemical reactions with reference to
electrophillic  substitutions. Reaction mechanism  of
nucleophillic substitution in pyridine derivatives. Comparison
of basicity between pyridine, piperidine and pyrrole.
Introductory idea about five- and six-membered condensed
hetercyclic compounds. Indole, Quinoline and isoquinoline-
preparations and chemical properties (Fischer-Indole
synthesis, Skraup’s  synthesis, Bischler  Napiaralsky
synthesis). Electrophilic substitution reactions of Indole,
Quinaline and Isoquinoline.

e Aife —

RIS, R, GrwE vd fURSH &1 uRew, ofvas werd
uRer Td WHfes  aifficeror, deemor @ faftrlt ud
SIS el UoRIH @ WeW H  fafre e
rfafearer @1 fearfafe |

RS, IR va foRIa @1 wiRmedar @ ga |

Uid Ud B Ao Sgfd fdvmaea el o aRed |
suerd, faaqTelE Td SmgAIfdaieid & fdvad Ud rafad
Ffafeart  (FeR—STSIal W399, B9 HYWor  Ud
fITeR—fisRIT®d! deolvor & AR ded ) : guelq,
fraErei Ud  SsAfdaleld & goldeATel  UfoRemuT
ffearer @1 fafe |
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Class - B.Sc. | Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time: 4 Hours

Physical Chemistry

(A) Any one experiment

(1) Determination of melting point

(i) Determination of boiling point

(iii)  Weighing and preparation of solution

(B) Any one experiment

() Determination of surface tension/percentage composition of given liquid mixture
using surface tension method.

(i) Determination of viscosity/percentage composition of given liquid mixture using
viscosity method.

Inorganic Chemistry

() Inorganic mixture analysis
Mixture analysisfor 2 cation and 2 anions

(i)  Separation of cations by paper chromatography
Organic Chemistry (Any two)

(1) Crystallization

(i)  Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva-Voce 6marks
Record 8marks
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PeT — ISR DL
o — AT IRA
TR — grRITs AT
JTfeHaH 3fd — 50

IR CACSIRE

3. PIg TH AT
1. TSI ST BT
2. FAUIDH S DA

3. doAT Ud faerad s

9. DI TH YA
1. %9 BT JB 919 BT FERe /Y T w9 fsor &1 g8 q9rg A grr ufrerd

S ST BT |
2. T9 P WA UG B FER /A T ga @ &1 wgear (Y grr ufiea
HES ST BT |

BT P TIRIT

1. 8107 fI9eiwor @ 2 RS Ud 2 9IS HeAd! BT IR
2. UWR BHCHUTH! §RT GRIAT BT JeIdehrol

PraS TR (1S <)

. foectiaror
IguTaT

]
2

3. dcdl BT gRIeor

4. fHarHs THE BT aEo

ARy 637

Repre 83ih
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Class B.Sc. Il Year
Subject Chemistry(XH1I+ 2T
Paper I
Physical Chemistry
Max. Marks 29 + CCE (05)
Unit Syllabus Periods

A. Thermodynamics: Basic concepts of thermodynamics.
First law, Second law of Thermodynamics : Need for
the law, Different statements of the law, Cornot cycle
and its efficiency. Cornot theorem. Thermodynamic
scale of temperature, concept of Entropy : entropy as a
state function. Entropy as afunction of P& T and T&V

English entropy changein physical change. Clausius inequality,

entropy as criteria of spontaneity and equilibrium.

Entropy changein ideal gases and mixing of gases.

Nernst heat theorem, statement and concept of residual

entropy, evaluation of absolute entropy from heat

capacity data Gibbs and Helmholtz functions. Gibbs

Unit | function (G) and Helmholtz function (H) asa
thermodynamic quantities. A and G as acriteriafor
thermodynamic equilibrium and spontaneity their
advantage over entropy change.

B. Thermochemistry : Standard state, standard enthal py
of formation : Hess’s Law of heat summation and its
application. Enthalpy of neutralization.




. SHD — HHARTAD] DI Jel AR, i 1,
SERIST &1 g fm, fFam a1 emawgsan, Fam &
faf=1 ®o=, HHT 9%, B! T&AT Ud HMET YT, drIHH
BT SHENIGT YHET QS & S[GEROT TUSYI—3TaRelT
B @ wY H YISl T&PP Td T&V 36T BeAd & w4
H Aifde uRada # voeidl uRadd, FeliRIa STHaT Qugid)
SHNTIS I AR Wd: yafadr & dAle] & w9 § el
TG § vogidt gRaas ud i BT e @1 vugidl, Feive
ST YN HAF AT (AR TUSTYl BT SR, FHSTTRAT
sl I WRH TSl &1 FuRT T gRbeq, Rreast der
govaleed o, s were (G)d2n (H) gcdglecsl e,
B HERTOG IR & ®Y #, (A) 97 (G) SSNII®
I QIR @ gafdd @ A $ w9 H, vuerdl gRkdadd
& JA H 37D A4 |

9 OFT RE : UMNUG  MEReIT, UG ARad @l
T, B BT W Hhad B FH U $AD AJUAN,
SERIFIARYT BT Ty |

Unit I

English

Phase equilibrium : Statement and the meaning of terms,
phase component and the degree of freedom, thermodynamic
derivation of the Gibbs phase rule. One component system :
Water, CO, and S system eutectic system : Bi-Cd : Pb-Ag
system. Desilverisation of lead.

Solid Solution : Systems in which compound formation with
congruent melting point (Zn-Mg) and incongruent melting
point. (NaCl-H,O) and (CuSP;-H,O) system. Freezing
Mixtures : acetone-dry ice.

Liquid-Liquid mixtures: Ideal liquid mixtures. Raoult’s and
Henry’s law. Non-ideal system, azeotrops : HCL-H,O and
ethanol water system.

Partial miscible liquids : Phenol-water, trimethylamine-
water and nicotine-water system. Lower and upper consolute
temperature. Immiscible Liquids, steam distillation, Nernst
distribution law : thermodynamic derivation, applications.




Rl AR : B UG i~ Ual &7 3fed, UraRer, Tcdh
T wWdadr d bife, sl uraven 99 &1 SwrIfae
G+, U Heh da—uiei—dd, CO, Td HhR a3, al OCdh
TI—SNI—5d IR, WA Tad Bifdd da—Sa—ahsHaa
T, AT—arel 9, A BT faRSTeRT |

39 faeras : d9 594 gaime Tedie arel Afe 99
2(Zn-Mg) T T SIai TH et dret ATd a9d &
(NaCl-H,0) d (CuSPsH,0) o fen fMsmor—uRie—gsh
@ |

gg—gg fAsor : eel g9 s, I<8ee vd wENl BT W,
gqeY o, ReR g@eMidl A1 ¢ HCL-H,O e ufere
JTehIgA—oTe |

aTifdre fAsrof @ @ wFfa—SId, SsAfRe VHH—9Ta Ud
feifea—siar d3, f=1 o S dfde—<dfdeas dmued
&EANTfCTeh a1 ITTUANT |

Unit 1

English

Electrochemistry |

Electrical transport, conduction in metals and in electrolyte
solutions. Specific and equivalent conductivity, measurement
of equivalent conductance, effect of dilution on conductivity,
migration of ions and kohlrausch law, Arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law, theory of strong
electrolytes. DHO theory and equation, transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.

IEECIGIDE I

faegciia arffra= m@sﬁ vd 9@ eecs faeadl H =mem,
faRre wd Joaidl @elddl, Jodldl @Tdidhal bl AU,
TAGAT BT TgAT TR U¥ME, STt 1 T gd PreeRTE
o, anfées &1 faega sees &1 fagia vd JM, gad
T gad f9ga sueey, sm<dles &1 a4l a9 yaa faea
suHed @1 Rigld, DHO figla vd wiiexvl, sifrrafe,

Yo ud e dar AfSy g1 s Rk |




Unit IV

English

Electrochemistry Il

Types of reversible electrodes : Gas — metal ion, metal-meta
ion, metal — insoluble sat anion and redox electrodes,
Electrodes reactions, Nerst equation, derivation of cell EMF
and single electrode potential, Standard hydrogen electrode,
reference  electrodes. Standard electrode  potential,
electrochemical series and its significance.

Electrolytic and Galvanic cells, reversible and irreversible
cells, conventional representation of electrochemical cells.
Concentration cell with and without transport, liquid junction
potential, application of concentration cells, valancy of ions,
solubility product and activity coefficient, potentiometric
titration. Definition of pH and pK, determination of pH using
hydrogen, quinhydrone and (glass electrodes by
potentiometric methods.

Buffers : mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts.

faera wre—2

Icpaig sﬁ'c@‘ltﬁ @ YPR : -G S, G-y
A, g Sffdeld  oIaul, RUMIA UG NSld  goldgls |
goaers fava &1 uR, 796 gEsoH sddels, day
Soldgle AMG goldgle fava, fag[a <A ol ud SHaT
Hecd, faeria da fieaeil A : I T4 S chAI Id,
I IS el BT IRARTT U bR T |

A=l Ad, e vd fodr e @ g |y fav,
WISl Wl @ IFEAN, AT B HAIhd], e
U Ud Afdgdr “IUTI_CB fesrqamdy srgereE, pH T pK
P gRYYT, g9y fdad Bgsioig Ud &id goldelsl &
TINT §RT pH &7 fHerior |

IO gER [HAT DI [HAr A, T=Ed Bl qHIBROT |
G0N BT ST 7T |

Unit vV

English

Surface chemistry : Adsorption, adsorption and adsorption,
types of adsorption, adsorption of gases and liquids in solid
adsorbent. Freundlich and Langmuir adsorption isotherms,
Surface area and determination of surface area.

Catalysis : characteristics of catalyzed reactions,
classification of catalysis, application of catayss,
miscellaneous exampl es.

3. YT AT ;SN SRR Te ALYl Sferenyoy
@ YPR o AENYSI WR Al AT wal I ey,
GUSord T oFRIR JffSeyor HHAMdT UeH, U &3 U4
U3 &5 BT (iR |

9. SORU . IR AfAfEIRN & Ifidetor, SIRV @
IHTHROT, IARS @ FUINT, e IS8R |
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Iog f3refr favmT, /.. oA
S el & ford urguaH
DI I AUSH gIRT JATAUNAT TAT AY. & I5IUTA gIRT AN

A 2018—19
Class B.Sc. Il Year
Subject Chemistry (AT 2T
Paper ]
Inorganic Chemistry
Max. Marks 28 + CCE (05)
Unit Syllabus Periods

Chemistry of Elements of First Transition series.
Characteristic properties of d-block elements.

Properties of the elements of the first transition series,
English | their binary compounds such as Carbides, Oxides and
Sulphides. Complexes illustrating relative stability of
their oxidation states, co-ordination number and

Unit | geometry.

oI HEGHU AU & ddl Bl AT

S—9g @ d@l a1 fafrearng, gem deaer ooft &
Il & U 9 S fgeil WA SN Brefgs,
o=t JffaTss @ Howigs Td Hpx Afd, HRAHROT
AT & WM, FgFaIod G Ud SUIfafay &1
JETERYT Afgd T |

Chemistry of Elements of Second and Third
Transition series.

English Genera characteristics, comparative treatment with
their 3d-analogues in respect of ionic radii[ oxidation
states, magnetic behavior, spectral properties and
stereochemistry.

Unit 11 fadia vd i Gaaor soft & acal &1 Q1

WA 0T UG g1 A 35T, SiTeiTen)or JraeerT,
R | gedm o T BRE eEE @ -9 a9
JAATHD T[0T DT AT |




Unit 1

English

A. Co-ordination Compounds

Werner’s co-odination theory and its experimental
verification, effective atomic number cocept,
chelates, nomenclature of co-ordination
compounds, isomerism in co-ordination
compounds, valence bond theory of transition metal
complexes.

B. Oxidation and Reduction

Use of redox potential data : analysis of redox
cycle, redox stability in water : Frost, latimer and
pourbaix diagrams. Principles involved in the
extraction of elements.

3. SU-EHANI® JIfTH

TR B SUGedIe Igd U9 9@ UG
gTq Aol BT HATSThdl a7 Rigid |

9. JATRNBROT Td MU=+

Yl faqa sifdpsT &1 Y-S g6 bl fageryor,
STl H NS WMRIa—%Re, ofeiR g URIdT 3R,
qedl & ISpyoT ¥ AR] B drel RAGId |

Unit IV

English

A. Chemistry of Lanthanide Elements
Electronic structure, oxidation states, ionic radii
and lanthanide contraction, complex formation,
occurrence and isolation, lanthanide compounds.

B. Chemistry of Actinides
General features and chemistry of actinides,
chemistry of separastion of Np, Pu and Am
from U, similarities between the later actinides and
the later lanthaides.

3. SIS S Tl BT AT
Solgeid  GaHl, JATRITHIOT I[ARATY UG IS
BTy, oFeFe Waad, dagd i g ud
GIFHRY], TGS AT |
9. VadHTSS acdl BT AT
=T eI Ud VFIATgs dodl &l Iq™— 9 gl
BT YUFIRYT UTI UdCHRE U4 U oAlgS A

JAMAR |

Unit Vv

English

A. Acidsand Bases

Arrhenius, Bronsted — Lowry, the Lux-Food,
Solvent system and Lewis concepts of acids and
bases.

B. Non-aqueous solvents

Physical properties of a solvent, types of solvents
and their general characteristics, reactions in non-
aqueous solvents with reference to liquid NH3 and
liquid So,.




31, 3FT Ud &Reh

AT UG &RBI BT IRBIMIN,  SRCS—am
ARI—TeTs [Aead T Td g @ SIHERoT |
EASNEIERERIEED

oo & «difds o, Aemel & UeR Td I
A= %@TEHTQ ECRCLIIEDI] (NH3) g (SO)ed &
e | 3oty faamasdt |




Swami Vivekanand University, Sagar (M .P.)

Department of Higher Education Govt. of M.P.
B.Sc. Under Graduate Annual Syllabus
As Recommended by Central Board of Studies and approved by
the Governor of M.P. Session 2018-19

Iog R1er favrT, 9.9, emad
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Class B.Sc. Il Year
Subject Chemistry (AT 2T
Paper 1
Organic Chemistry
Max. Marks 28 + CCE (05)
Unit Syllabus Periods

Electromagnetic Spectrum : Absorption spectra

Ultraviolet (UV) absorption spectroscopy, absorption laws (Beer
Lambert Law), Molar absorptivity, presentation and analysis of
UV spectra, Types of electronic transitions. Effect of
conjugation. Concept of chromophore and auxochrome.

English Bathochromic, hypsochromic, Hyperchromic and hypochromic
Unit | shifts. UV spectra of conjugated enes and enones. Infrared (IR)
absorption spectroscopy-Molecular vibrations, Hookes law,
selection rules, intensity and position of IR bands, M easurement
of IR spectrum, finger print region, characteristic absorption of
various functional groups and interpretation of IR spectra of
simple organic compounds.

e g WagH ey WagH

RIS (UV)MEaENYT WagTiadg —

sraeyer & faw (fRR ud oed fam) qmorfae sraenfyr,
fe=dl URTSATT WFLT BT URI[ATBRUT U& [Ieelyo], SelaglFe FHHT &
UhR, HIHA BT GAE| qUHeId TAT quigE Bl Hepoul,
qoiigeRell, guiichll, arfgoie T JEEuie faReme | |
SIS AT A BT RIS T |

ARG WIS — 3A0Ifdes DU+, geb b1 1, avor 9,
R d€ @ Rerd vd fgar raRad WagT &1 719+, fhRfie
g3 o= fearsrs gl & aiRfEe S@enyer o axdl
BT~ DT B RTT WaeT BT f=da |




Unit I

English

A- Alcohols : Classification and nomenclature, monohydric

alcohols-Nomenclature, methods of formation, reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen
bonding, acid nature and reactions of alcohols.
Dihydric acohols-nomenclature, methods of formation,
chemical reactions of vicina glycols, oxidative cleavage
[pb(OACc)4] and HIO4] and  pinacol-pinacolone
rearrangement. Trihydric alcohols-Nomenclature, methods
of formation, chemical reactions of glycerals,

B- Phenols : Nomenclature, structur and bonding. Preparations
of phenols, physica properties and acidic character,
comparative acidic strength of acohols and phenals,
resonance stabilization of phenoxide ions. Reactions of
phenols-Electrophillic aromatic substitution, acylation and
carboxylation. Mechanism of Fries rearrangement, claisen
rearrangement, Gatermann synthesis, Hauben-Hoesche
reaction, Lederer Manasse reaction and Reimer Teiman
reaction.

31— Vehlgd qITHRUT UG ATHEHROT :

AERfg® Uchlied —

AR Teolglss  dled, dEifddfold 3Fd Ud TR &
I gRT Veblgd & faxa &) fafdrar, grssior e, areld
T, Uehlgd I JfWfBaT |

Sgelsfs® Uchlgd — AMGRv, favas &1 fafedf, fafyes
AR B NG IfAfEAY,  TRNGRGIT  fdge
[pb(OAC)4] Ud HIO4] wd fusididl — fUATIat gefa=ars,
aTSeTsfS® Uddlgd — ATHGRUT U4 faveq &) fafddy, feerma
P RIS AMAfHATT |

§— B

ATHDHROT, HRIT Q‘c{ mEed, foRaa @1 fafern, «ifde o wd
IR WG, BIFTHRASS BT Gl R, Uehlsd T4
BHEA DI FeTD AT |, Wil B Hf%r%ar({
golded Wel WRHfed iRy, VAIfeeiaRT, draifeafera o
, BISSl GAAI, Jefoi GATdaTd,  TeHl HeelNul, §TSdd
B IWfear, R 7N JifAfear Ud WsHR—  <IsHd
srfafegaret @ feamfafer |

Unit 111

English

Aldehydes and K etones:

Nomenclature, structure of the carbonyl group, Synthesis of
aldehydes and ketones with particular reference to the
synthesis of adehydes from acid chlorides, synthesis of
aldehydes and ketones using 1,3 dithianes, synthesis of
ketones from nitrilles and from carboxylic acids. Physical
properties. Mechanism of nucleophillic additions to carbonyl
group with particular emphasis on benzoin, aldol, perkin and
knoevenagal condensations. Condensdation with  ammonia
and its derivatives. Wittig and Mannich reaction. Use of
acetals as protecting groups, Oxidation of aldehydes, Baeyer-
Villiger oxidation of ketones, Cannizaro reaction, MPV,




clemmensen, Wolf Kischner, LIAIH4 and NaBH, reductions.
Halogenation of enolizable ketones. An introduction to alfa,
beta unsaturated al dehydes and ketones.

Ucslglss Ud dlcH

THHROT UG HIEITH T8 DI HXeT, L,crs|5|ss Ud dIed &l
JIAYOT IR — T FIRTSS W Ucslglss, 1,3 SISATT I
VooIglgs Ud dled Agfed don dreifaafard svd | dieH
&1 HgeuT, Hifdd IO |

FEMA A H  AMees  An sWfEamei @
fearfafd—doligd, Ucsld, WRfbd Td Aisddold Fg99 DI
faftre wed # @I~ vd g9a o= & aef §ued, fafcT
arfafear, #ferer arfdfear |

AfMReTd R & v H VNfcd & ST VeSIRIgsS &I
ST, dIcH AfRed I & Wt # YRfea &1 SRt
UesIglgs Bl ST, Hied bl JIR—TAfToR SU=RIH, BRI
AT |, ARAE dIgih, FoHeE geb—(dherR, LiAIH4 ©d
NaBH4 3[9add SACIHRON HITH B gl IdRo R
o.PB UcSiglss Ud dicH & URIIATHSG T |

Unit IV

English

A Carboxylic Acids : Nomenclature, Structure and bonding,
physical properties and acidity of carboxylic, acids and
reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction.
Synthesis of acid chlorides, esters and amides. Reduction of
carboxylic acids. Mechanism of decarboxylation. Methods of
formation and chemical reactions of halo acids, hydroxyl acids,
Malic, Tartaric and citric acids. Methods of formation and
chemical reactions of unsaturated monocarboxylic acids.
Dicarboxylic acids-methods of formation and effect of heat and
dehydrating agents.

B Ether : Nomenclature of ethers and methods of their
formation, Physical properties and chemical reactions. Cleavage
and auto oxidation, Ziesels method.

— BETdATd TR

AHSHROT, AT UG Tae, wifcd IO, SIaiadiord Il
P IFAIIT, AT TR UfRT &1 U1, HIaifdfeld 37T
D1 IyfAfHa gl Eﬁ@é—ﬁ?ﬁﬁfﬁ aFfafear, o FIRTSS,
TR QEr _qArEs @ fovae, aeifRafas 3 &1 39T,
fAmratfaaferaror @ fearfafer| 8l oreli &1 foew w4
RIS IIfAfBAT, Bgsiadl 3 #fetd, eReRe vd Rifgsd
3 | W HFTHIEI Al 3l BT faRET Ud RIS
sfafamy | SEwEifRfas sra—faves @ faftrat vd @ e
fSTefiRor JIfAHHDT BT J9TT |
g— TR
SR BT AMGRY UG faerer @1 fAfder, «difce or, S
IAfBIR} fage= vd wWsu=H, Sivied fafe,




Unit vV

English

Organic compounds of Nitrogen: Preparation of nitro-alkanes
and nitro-arene. Chemical reactions of nitro-alkanes.
Mechanism of nucleophilic substitution in nitro-arenes and their
reductions in neutral acidic and alkanline media.
Halonitroarenes; reactivity, structure and nomenclature of
amines, physical properties, stereochemistry of amines,
separation of mixture primary, secondary and tertiary amines.
Structural features effecting basicity of amines. Amine salts as
phase transfer catalyst. Preparation of akyl and aryl amine
(reduction of nitro compounds, nitrilles), reductive amination of
aldehydic and ketonic compounds. Gabriel-Phthalamide
reaction Hoffmann-Bromamide reaction. Reactions of Amines.
Electrophilic aromatic substitution in aryl amines, reactions of
amines with nitrous acids. Synthetic transformations of aryl
diazonium salts, Azo coupling.

Hﬁ@aﬂzﬁwﬁfﬁ‘cﬁiﬁﬁ‘cﬁ

AgcWeh TAT ASSINNT & g9 &1 fafdy | Ageiiedd &
A ANfEIR | AReNemd H AfeEEl gfiRemH
Ffafeare &1 fearfafer qom i, SeRiF Ud &Ny Ay o

I |

TAMTS SR fHIATNrar | UM & AHEGROT qoI iR | UHIN
& e Tor qer Bfew wEEE | wefe fadae vd qaee
U & S0 BT gaaRvr | VAT @1 SRSl WROHREAT B
YYTT | UTaRel HUdR SANG] & wY H VHIF ofdu | Uohlsd
T WIgel WA @ fave ot ) (Tt vl Tiefea dif
BT AUAIA) Ucslelge Ud DIcld  Ifaudi &1 qad=l
TR Ufeger dferrgs sifafear, s gHrss ifafear |
HE @ Jffeari, R viH § sode W8l WHfesd
gfeRemue, Vi &1 Aged o & ifafear | WRa seeifd
AU & Aol ¥ HYICRYT, VSl I |
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Class - B.Sc. Il Year

Subject - Chemistry

Paper - Practical

Max. Marks: 50 Time: 6 Hours

Inorganic Chemistry
() Analysis of inorganic mixture containing five radicals with at least on interfering
radical
(i) Determination of acetic acid in commercial vinegar using NaOH
(i)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.

Physical Chemistry
() Determination of transition temperature of given substance by thermometric method.
(i)  To determine the enthalpy of neutralization of strong acid, strong base.
(iii)  Verification of Beer’s — Lambert Law.
(iv)  To study the phase diagram of two component system by cooling curve method.

Organic Chemistry (Any one)
i) Identification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.
(i) Use of paper chromatography / Thin layer chromatography : determination of Rs
values, separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva-voce 6marks

Record 8marks



Swami Vivekanand University, Sagar (M .P.) &

Soa fRrer faumT, |4y, e
qvad e sERl o foy e gegaed

DI T Al FIRT IR qAT AY. & TAUTA §RT SANS

Nerford T3 2018—19
PET — N e
g - SRR RIEE
qR - IS ==
IAfopad 3 : 50 9 : 6 T

S EACIRCARIRE

1. 3fpTETh S0 BT fdgetyor fSTaH Ui Joid 81 I HF § $HH U dETdRI Jadd 8l
2. NaOH &T SWINT &xd gV RRa 7 gRifesds st &1 fHeior

3. NS AT
4

. EDTA gRI 9 &I HoRdl &l iR

CINEARSS I

ST TAT SRGAHgd A gRT & gY ugrel &1 HHHU qY S HRAl
ol 3Fl / U &R & oy SaRi-IaRoT ST STd HRAl

dRR—or s ¥ &1 g

fided 9% A gRT &1 gCahld dF & UTaReT NG & AT

Moo Db =

(aN

HED TG

1. SIS T §RT drfd Aed B Uged Ta-id bl MR dor Sugdd Jed=i
CalBLil

2. UIR BHTHTH /FEH URd BHSHUTHT Ry A9 &1 MR 9 BEfd qgrel &1 gadhror
LERETIE
3. B U ISP BT YAFHRYT (I ol DT SYANT HAT ST Fehall ©)
g, ISTPT BT YAFHRUT
AtReany 631
Rars 831
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Sl R faumT, 7y, e
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Class B.Sc. Il Year

Subject Chemistry (AT 2T
Paper I
Physical Chemistry
Max. Marks 29+ CCE (05)

Unit Syllabus Periods
A. Elementary Quantum Mechanics : Black-Body
radiation, Planek’s radiation law, photoelectric effect, heat
capacity of solids, Bohr’s model of hydrogen atom (no
derivation) and its defects. Compton effect.

De-Broglie hypothesis, the Heisenberg’s uncertainty principle.
Sinusoidal wave equation. Hamiltonian operator. Schrodinger
wave equation and its importance, physical interpretation of the
wave function, postulates of quantum mechanics. Particlein a
one-dimensional box.

English B. Molecular orbital theory : Basic ideas-criteriafor
forming M.O. from A.O. , construction of M.O.’s by LCAO-H,
ion, calculation of energy levels from wave functions, concept
of 6, 6*, m, m* orbitals and their characters. Hybrid orbitals-
sp,sp®,sp° : Calculation of coefficients of A.O.’s used in these
hybrid orbitals.

Introduction to valence bond model of H2 ion, comparison of
M.O. and V.B. models.

A URMAEG d@reH FifFsl — gitrer fafdrer, udie @1
fafd=or |, urer dgld uMmE, Sl @ ARG, R B
BISSIoT WA Aied Ud $H& QIY, HIFIeH Y9 |

fe=l SI—sRTell & URGeur, fR=aet &1 rfaf¥adar &1 Rigia, <
T FHIBRYT, B vardd, SifSoR a-T FHieRor g
OB Hed, IR Hod &I Hifde IRIT, Fared JifFdT Bl
[, Yh—TaH DI § &l |

9. AP PHerdh RAFIT : MR 3@uRIT— A.0’s § M.O.’s
fHioT &1 MR, H, 3T &1 LCAO gRT M.O. &7 fAHior a=r

Unit |




e §RT Soll Rl &l IO g Ul Ufd—3Te= a’aT
BeTl BT Hifdd &E0T 6, 6%, - ST heTeh] Dbl SRRV AT
I AMAETT, GPUT BB  apspSp° 7 GHY P&DT H
ugad A.0.’s & TN Bl IO BISSIo & AANGT g7d Aiscl
BT U= |

Unit I

English

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the spectrum,
basic features of different spectrometers, statement of the Born-
Oppenheimer approximation. Degrees of freedom.

Ratational spectrum : Diatomic molecules, Energy levels of a
rigid rotor (semi-classical principles), Selection rules, spectral
intensity, distribution using population distribution (Maxwell-
Boltzmann distribution) determination of bond length,
qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules. Pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect of
an harmonic motion and isotope on the spectrum. Idea of
vibrational frequencies of different functional groups.

e RGP (FaemEAf)

R fagd g fafdxer, Wagh & gRes f[Aaf= Wagmd
& ARV TV, 1 INUFRISHR Afdhed & B, Faa-=Idl
f-ferufafied Rigid, ™o fom, Wagd digar, w4afe §e
TIad B gY IR0, Hada—dlecort faavvr, s o s
&1 R0, 315 goic &I ToNcId [Iav0T, FRATS UHE |
HT WFSH, ARGT WFEH : IR AGAT HHH © ol &N,
Rl M, fagg dF Wagd, diadl, 99 ReRris &1 e,
ol ReRT® U 3fa=r SHolldl § ToNcid e |

WaeH TR IAEPA TG T GHRenfae b1 yvE, fafes

fbaTcHD Tl B S 3Mgfidl Bl STbNI |

Unit 11

English

Raman spectrum : concept of polarizability, purre rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-condon principle.
Qualitative description of 6, = and n M.O. their energy levels
and the respective transition.

UV Spectroscopy : Electronic excitation, elementary idea
of instrument used. Application to organic molecules.
Woodward-Fieser rule for determining “max of enes, polyenes
and ©-B unsaturated carbonyl compounds.




AT Wagd - gauiial o Reeddr, fguRAvE Rl &
foy fogg 99 wd fige @79 9 Wagd, o R,
SAdGIe WagH © ERE U9 e Suifdd dedl 2g
Rerfarst Sotl gl &1 uRebeddr, arol Ml &1 Jocas faaroT
qAT Bh—dIved Ragld 6, m 92 n M.O. &1 OIS fdarT,
b Foll R JAT dcqeel FHHT |

RIS WEEHDT : Fola e Icioid, Tad SUBRY & Hae
H URM® THGRT |, BefHd AIRTHI BT AT Ad HRT b
AUANT &, Uleligs dom ©-B  3qw sl Dl &
max @ fRerRer & forw gead—fheR fam |

Unit IV

English

Photochemistry

Interaction of radiation with matter, difference between thermal
and photochemical processes. Laws of photochemistry Grothus-
Draper law, Stark-Einstein law, Jablonski diagram depicting
various processes occurring in the excited state, qualitative
description of fluorescence, phosphorescene, non-radioactive
processes (internal conversion, intersystem crossing), quantum
yield, photosensitized reactions energy transfer processes
(ssmple examples.)

YRR

ggred  denm fafeRen @ uRwRe ifafear, el qen
TG G- § fovg, gee—=are & |
M-SR FRH—<rap—ams=aed 9, Scifoie sraveren #
gF drell A=t fea—faftRl &1 Swid gy Siedrad! R,
gfreifed 1 o faavor, WpRElft, srfdavoiia fear—fafear
(@rRuRadd, RM®R  oTae), ddveHd  Gefdl, UhTSRITe!
ATy, Sl MR fear—fafert (R Serexo)

Unit Vv

English

Physical Propertiesand Molecular Structure:

Optical activity. Polarisation (Clausiuss Mossotti equation).
Orientation of dipoles in an electric field, dipole moment.
Induced dipole moment measurement of dipole moment.
Temperature method and refractive method, dipole moment and
structure of molecules, magnetic properties — paramagnetism,
diamagnetism and ferromagnetism.

Hifres TOT TR ST] AT ¢
gau— U, gav— (FAREH—ARIE FHIHR0), fagd &3 o

fogdra sffawra, fagdra smeel, aRd fega smedr, srad=

fafer qom a9 A grr fagdra smeel A=, faga meel dor
MO B WA, FREBI [O-RIGHGR, JgEHd qel
dig Frdhdd |
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Class B.Sc. Il Year

Subject Chemistry (AT 2T
Paper ]
Inorganic Chemistry
Max. Marks 28+ CCE (05)

Unit Syllabus Periods
1 Hard and Soft Acids and Bases (HSAB)

Introduction Classification of hard and soft acid-base. Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness : Theoretical basis of hadness and softness, electronic
theory, -bonding theory, and Dragowayland theory,

English electronegativity and hardness and softness., limitations of hard
soft acid-base concept.

2. Sillicones and phosphazenes

Introduction : silicones-methods of preparation, Classification.
Properties and application (uses). Phosphazenes (Phosphonitrillic
chloride) — Methods of preparation and properties. Structure of
triphosphazenes. Some other phosphazenes and uses of
phosphazenes.

Unit |

1. PHOR TAT g FT—8RS

UR=ITHS, HOR Ud Hg 3Fi—&Redp aiiihrvl, YRR &1 HSAB
R, HOR—G Ici—&RS RIGIT $ STANT, FEoiad FFe—eR
Udeldl d>jAT h SRl Qa Jqdl, hSIXdI QET Hadl D Hc&lldcb TR,
fagd FOMHABTT X HSRAT Ud AT, HSAB &R &7 AR
fe=dl Td I U |

2, Riclip~a Td Bremrsid

R, Ricliai=1 g9 &1 AR, affesor | o7 va o,
BRGIOIT g9 & faftrll, o1 Breisei=1 (NPCly)® @t
AT, SYANT UG rgrref ue |




Unit |1

English

1. Metal Ligand Bondingin Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal
field theory, Crystal field splitting of d-orbital splitting and
stabillisation energy in octahedral, tetrahedral and square
planar complexes : factors affecting the crystal field
parameters. Applications of crystal field theory and
likitations of crystal field theory.

2. Thermodynamic and Kinetic Aspects of Metal

Complexes.
Introduction : Thermodynamic stability of complexes,
Kinetic aspects of metal complexes, stabilization reactions
of square planer complexes and factors affecting the rate of
substitution reactions in square planar complexes.

1. FHHOT O Hqgel # Org forTve g
Aol g Rigla @ 9ER), fewed &3 Rigi,
—peADl BT ficd &F fAueH—srehadd, IIshadbd
T §EAd ABR Hpel H 0 — dedl BT faured,
golgeMl BT fIaRvr vd feeea & WriiaRe $oll, daqdl
ERI S gawed, eholdid  qel
SRR @1 Jor T, fEeed &3 AUSD! (URFIER) Bl ysTad
B el BRD, fhved &3 Rigiad & o uan, feed
&3 gl @ ARl ud sparref ue |

2. U] HGel B FEEAD! Td TeTIa! FeRoT
RIATHB, U Fhal B SHNID] JTIRON, T Holl
W@ vd @ frdie, Swrfael i o
gqIfad &R dldd BR$b . GR] HRpal Dl FGelTd]
JYRVN, o FAAT Ahal H ufcRenu«r feari,
AHAA Hepall § FfRemue AfAfedl & Pl gurfdd Br-
el HRS Td AT U |

Unit 1

English

Magnetic Propertiesof Transition Metal Complexes.
Introduction : Types of magnetic behavior, diamagnetism.
Paramagnetism. Ferromagnetism. Antiferromagnetism,
Ferrimagnetis. Origin and calculation of magnetism. Methods of
determining magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke’s Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol. Correlation of ps and peff values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

RIS, RO FqeR ® ISR, RO GaTdl I A9+
o AR, gEaH Mgy, L-S IHA ps dAT peff Al A
AEdeY, DI ATl H PP ANTGM, 3 € AhaAl B (oY
DI IMEOT MMt 3ifdhsi Bl IYARIAT Ua pgrared Ue |




Unit IV

English

A. Electronic Spectra of Transition Metal complex
Introduction type of electronic transition. Selection rules for d-d
transitions : sprctroscopic ground states-Notations. Spectroscopic
states and gpectroscopic  ground states in complexes,
Spectrochemical series : Orga energy level diagram -Uses in
octahedral and tetrahedral complexes having d* to d° states:
Electronic spectrum of [Ti(H20)e] 3+ complex ion.

B. Organometallic Chemistry

Introduction : Nomenclatur and Classification of Organometallic
compounds. General methods of Preparation : Alkyl and aryl
organometallic compounds of Lithium-Preparation. Properties.
Bond nature and application: Organometallic compounds of A1,
Hg, Sn and Ti-Preparation. Poperties, Bond nature and
applications.

URTITHD, Foldeliih HBHUT Ud IIB YbR, GHHI & (U
ROl M =g (@RO), EH BT 6B, W RDlfUe qd
IR, arafe auied Sofl, amte Soff wR o (dt |9 o
sraRenalt & forq) [Ti(H.0)e]3+ ot 3MIT & Soldagiive avieH
oo vd er=araref wee |

9. Pre—enfead ™I

IRTIATHD, HRI—Tfcdd AT BT ATHHRIT, IIIDHROT TG g
% Ufedhdl 9 YRS JIRTDI &1 94 & A, Jor a7 yasfa wd
SYIRT |

Unit vV

English

A. Bio-Inorganic Chemistry

Introduction : Essential and trace elements in biologica
processes. Biological function of the bio-elements. Availability of
bio-metals and bio-non-metals : Metalloporphyrins. Haemoglobin
structure and biological function, Myoglobin-mechanism of
oxygen transfer through haemoglobin and myoglobin ; Relation
between haemoglobin and myoglobin : Biological role of alkali
and akaline earth metal ions with special reference to Ca2+ :
Nitrogen fixation.

B. Metal Nitrosyl Complex

Nitrosylating agents. Synthesis, Structure, Properties and
Bonding.

3. SIg—IAPIE~h T

IR=RITTH®, Sifdd Ufearell # Maedd U4 g ddd, oid ddl &
Sfds wR, S9 O Ud o9 Qe @I SuSedl, o
U R=G—SHNeT Ud ARNAed, &R de &Ny qal o1
I BT Sifdw Ag, UelRrM, JIfeas g dfeer™ & ey ¥,
Trgeror Rerfdedvor ta angamarel o |

CACIGEE IFSI R ISERS

SIS Yolve, Helyul, §REAT, [U—¢H Td 3f6eH |
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Class B.Sc. Il Year

Subject Chemistry (AT 2T
Paper 1

Organic Chemistry
Max. Marks 28+ CCE (05)

Unit Syllabus Periods
Structure and Bonding

Hybridization, bond lengths and bond angles, bong energy,
localized and delocalized chemical bond energy, localized and
delocalized chemical bond inclusion compounds, clatherates,
charge transfer complexes, resonance, hyperconjugation,
inductive,, electromeric, mesomeric and steric effect.

English Mechnism of Organic Reactions

Hemolytic and heterolytic bond fission. Types of reagents-
electrophiles and nucleophiles. Types of organic reaction, energy
consideration. Reactive intermediates (carbocations, corbanions,
free radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
intermediate products) (isotope effects, kinetic and stereochemical
studies).

Unit |

AT Ud AT

AHRUT T THTS, JAMEET BIUT, M SHoll, AT TARIfD
e AT IRAMT ARG M=, FAHAYE ATD, Fige,
MY MR Fgel, A, 3 W, WG U9,
SIS IR G, HAHRG g9Td U =fds g4ma |

=i Prafae FfAfeamet @) fearfafe

Taier vd fQuEie g fdged, IfWdHGl & UBR, HED
Ifafeaet @& UeR, dEHE  Sfafeari # ol ﬁ%ﬂ'\f
JAAfFEATNe wegaddl — Paidberad, BEi-aH, Jad qoldb, Bra,
Qﬁ?{ eI ?ﬂgﬁﬁ sffearet & feafafy fAukor @ fafern,

B qudl, UINGT g A IS 37T |




Unit |1

English

Alkanes and cycloalkanes

IUPAC nomenclature of branched and unbranched alkanes,
classification of alkanes. Isomerism in alkanes, methods of
formation (with specia reference to Wurtz reaction, Kolbe
reaction, Corey- House reaction and decarboxylation of
carboxylic acids), physical properties and chemical reactions of
alkanes, conformation of akanes, Mechanism of free radical
halogenations of akanes, Cycloalkanes-nomenclature, methods
of formation, chemical reaction, Baeyer strain theory and its
limitation, Theory of strainless rings. The case of cyclopropane
ring : Banana bonds, conformation of cycloalkanes.

JMEYUITHT AHBRUI— RIS U4 @I died Yoeb, Yol bl
qITAROT, Uohd H FAMGIGT, 999 @ AR, g ifafdar,
Dled AMBAT, PR BRSW  IAMW(BAT,  HIETRADIOT AT BT
(ApTaTaeiIRol, Yol & 4ifad v RMTIe IO, Yol |
AR, Yehdl H G JeAD wallol- IR0l Bl fHarfafe,

IEERY, 999 bl AR, YaRfe ifafear, R w1 aqg
RIgld vd S®! AMEY, qaraRied 9ol & KIgid, agaaigo-
BT TSN : Bell T, ATFAUehIAT H HAHwYT |

Unit 1

English

Alkenes, Cycloakenes, Dienes

Nomenclature of alkenes, methods of formation-Mechanism of
dehydration of alcohols and dehydrohalgenation of akyl halides,
regioselectivity in acohol dehydration. The Saytzeff rule.
Hofmann elimination, Physical Properties and relative stabilities
of alkenes. Chemical reactions of alkenes-mechanism involved in
hydrogenation, electrophillic and free radica addition.
Markownikoff’s rule, hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis. Polymerization of akenes.
Substitution at the allylic and vinylic positions. Industrial
application of ethylene and propene. Methods of formation,
conformation and chemica reactions of cycloaknes,
Nomenclature and classification of dienes. Structure of alenes
and butadiene, methods of formation, polymerization, Chemical
reaction — 1,2 and 1, 4 addition, Diels-Alder reaction.

U BT AHERYT, g9 B AT — Tobislddl & foielidRoT
¥, Ufehd Bolss & fIggsiedioMIeRtl W Uchlsd &
fAoTellaRor § &9 dROMAGB], Weolh ¥, 8hH9 faeus,
Ueh Il @ HIfad U Td 3Ufers eI | YediHl & IO,
UehI & BISSIGT IR & goldgihiold Td Jad oAb AN Bl
SITRIARFRBROT YT, ST ITRATBRU, JAGIIBRT | Teabl=
P gAY, VAo Ud faemafores gfoRenmdd, wioedE ik
o= & SheEnfiie SuaT |

ATSFATehIT & g9 d) fafert, dwuor, Iarafee srfafeamd |
SIS &1 AMHRY qifiexv,  faafig, wgfaa don 9=/, S5




@ gAM Bl 1A, Uell=d Ud Yerelsd &l G¥al, a9 Bl fafer
FZATBRUT, MRS T0—1,2 TAT 1,4 AN, Sied VoS ATBAT |

Unit IV

English

Alkynes and Alkyl Halides

Nomenclature, structure and bonding in akynes. Methods of
formation. Chemical reactions, acidity of alkynes. Mechanism of
elctrophillic and nucleophillic addition reaction, hydroboration
oxidation, metal-anmonia  reduction,  oxidation  and
polymerization Nomenclature and classification of alkyl halides,
methods of formation : chemica reactions. Mechanisms of
nucleophillic substitution reaction of akyl halides, SN1 and SN2
reaction with energy profile diagrams, Elimination reaction
Polyhalogen compounds : methods of preparation and properties
of chloroform and carbon tetrachloride.

Vehles] UG Ufedhel zallssd UYodled &I AMGRU, AxaAl Ud
g | TFAeAl dT g9 B i TewrsAl @1 rIdr Ug
e IAfEAT | anEd  ifafeaRl @ sodei el Ud
TSR Uy, SRSENT  MARNGRY, Oig S
T, GBI Td FEAPRYT Ufodhel algS| T aIThRT],
AHBRY I b1 AR e o — Ufodhd wargsl H
TAfyeer uforemud @1 feamfafr  den ifafear oot e
afed o fadgs srfafeard, diell 2o AfTe—aaRIBE qor
BTd CETFARISS I D AR gd 7o |

Unit vV

English

Stereochemistry of Organic compounds Concept of isomerism,
types of isomerism. Optical isomerism elements of symmetry,
molecular chirality, enantionmers, chiral and achiral molecule
with two stereogenic centres, diastereomers, threo and erythro
diasteromers, meso compounds, resolution of enantiomers,
inversion, retention and racemization.

Relative and absolute configuration, sequence rule, D & L and
R&S systems of nomenclature. Geometrical isomerism -
determination of configuration of geometric isomers. E& Z system
of nomenclature, geometric ismeriesm in oximes and aicyclic
compounds.

PrafHd JiTDT BT Hfaw =

FHTGIGAT D1 RO, FHAGIGAT & YDHR, BB FHEIT
AT & dad, g fHadr ufdfew wu, RIS o,
YpTRIP AHAd Uil & orEd, & RIRANIS dwga
fjel @ affbea 9], foral ud Rl fger ffaw wwmagd), A
I, gfafe wal &1 faaeE, ufdadme, oRo vd IRFEHRT
amuferes vd fRuer fa=md, er@w ¥, axer & D 9 L @R
R 9 S ygfa, SfAd SHEIddr, SOfAda aaEafaa; & fa=amg
7 IR, AHERT B 9 ugla, SifdTsAl Ud Ufordrsfdeld
Il § S AT |
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Class - B.Sc. 111 Year

Subject - Chemistry

Paper - Practical

Max. Marks: 50 Time: 6 Hours
Inorganic Chemistry 12marks

(1) Gravimetric analysis:
Barium as Barium sulphate, Copper as cuprous-thiocynate.
(i) Complex compound preparation
a. Potassium chlorochromate (1V)
b. Tetramine copper (I1) sulphate monohydrate
c. Hexamminenickel (I1) chloride
(iii)  Effluent water analysis, Identification of cations and anionsin different samples.
(iv)  Water analysis, To determine dissolved oxygen in water samplesin ppm.
Physical Chemistry 12marks
i) To determine the velocity constant (specific reaction rate) of hydrolysis of methyl
acetate/ethyl acetate catalyzed by hydrogen ions at room temperature.
(i) Determination of partition coefficient of iodine between carbon tetra chloride and
water.
(iii)  Job’s method
(iv)  pH-metric titrations, conductometric titrations.
Organic Chemistry (Any one) 12marks
1. Binary mixture analysis containing two solids :
Separation, identification and preparation of derivatives.
2. Preparation
(1) Acetylation (ii) Benzolylation (iii) Metadinitro benzene (iv) Picric acid

Viva-voce 6marks

Record 8marks
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Recommended Books 1. Physical Chemistry — Puri, Sharma and pathania- Vikas
publications, New delhi

2. Physical Chemistry — G.M Barrow, International student
Edition McGraw Hills

3. The Elements of Physical Chemistry, PW Atkins, oxford
University Press

4. Physical Chemistry — R A Alberty, Willey Eastern Limited

5. Physical Chemistry Through problems, S K Dogra and S
Dogra, Wiley Eastern

6. Organic Chemistry, Morrison and Boyd, Prentice Hall.

7. Organic Chemistry, LG Wade Jr, Prentice Hall

8. Fundamentals of Organic Chemistry, Solomaon John Wiley

9. Organic Chemistry, Val. I, I1, 11, S.M. Mukherji, S.P. Singh
and R.P. Kapoor

10. Organic Chemistry, F A Carey McGraw Hills Inc.

11. Introduction to Organic chemistry streitwiesser, Healthcock
and Kosover, MacMillan

12. Vogal’s Qualitative and Quantitative Analysis, Vol. L1111I,
ELBS

13. Advanced Organic Chemistry, I.L. Finar, ELBS

14. Basic concepts of Anaytica Chemistry, S.M. Khopker,
New age International Publishers

15. Anaytical Chemistry, R.M. Verma, CBS Publication

16. Anaytical Chemistry, Skoog and west wiley International

17. Essentials of Physical Chemistry, B.S. Bahl, Arun Bahl and
G.D. Tuli, S Chand and Company limited

18. Atomic Structure and Molecular Spectroscopy, Mans
Chanda, New Age International Publishers

19. Molecular Spectroscopy, Sukumar, MJP Publishers.

20. Organic Chemistry, Mac Murrey, Pearson Education.

21. Inorganic Chemistry- J D Lee, John Wiley

22. Inorganic Chemistry- Cotton and Wikinson , John Wiley




23. Inorganic Chemistry — Huheey, Harper Collins Pub. USA

24. Inorganic Polymer — G R Chhatwal, Himalaya Publication

25. Synthesis and Characterization of some Novel Nitrosyl
Complexes-R. C. Maurya, Pioneer Publication

26. AUYSY 2l U I[HIGH! HIUTA §RT USRI A
fasm @1 greaywas |

27. wegy<eel RS UU IPpIeHl vt §RT UBIRA UriiiTs
RATIT DI UTGIYRD |

28. Spectroscopy of Organic compound — P.S. kalsi, New Age
International (p) Limited

29. Advanced Organic Chemistry — Jerry March, Nationa Print,
O Pack Noida

30. Fundamental concepts of Inorganic Chemistry — Esmarch ,
S Gilreath, McGraw Hill.




