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Bachelor of Science

CHEMISTRY

(Three Year Course)

SCHEME OF EXAMINATION

B.Sc. (Part-I) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. | Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1I CH-101 Inorganic Chemistry 3 Hrs. 50

Paper-I1 CH-102 Organic Chemistry 3 Hrs. 50 54
Paper-111 CH-103 Physical Chemistry 3 Hrs. 50

Paper-1V CH-104 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-II) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-201 Inorganic Chemistry 3 Hrs. 50

Paper-II CH-202 Organic Chemistry 3 Hrs. 50 54
Paper-111 CH-203 Physical Chemistry 3 Hrs. 50

Paper-1V CH-204 Chemistry Practical 5 Hrs. 75 27

B.Sc. (Part-III) Chemistry Examination

Number Code of | Nomenclature of Paper | Duration Max. Min. Pass
of Paper Paper of Exam. | Marks Marks
Paper-1 CH-301 Inorganic Chemistry 3 Hrs. 50

Paper-II CH-302 Organic Chemistry 3 Hrs. 50 54
Paper-I11 CH-303 Physical Chemistry 3 Hrs. 50

Paper-1V CH-304 Chemistry Practical 5 Hrs. 75 27

Page 2 of 21



Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2022-2023

Bachelor of Science

CHEMISTRY

(Three Year Course)

Syllabus

B.Sc. (Part-lll) Chemistry

Paper-1 (CH-301): Inorganic Chemistry
Duration: 3 Hrs. Max. Marks: 50

Note: The question paper will contain three sections as under —
Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total Marks: 05
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total Marks: 25
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total Marks: 20

Unit-1 Hard and Soft Acids and Bases (HSAB):
Classification of acids and bases as hard and soft. Pearson's HSAB concept, acid-base
strength and hardness and softness. Symbiosis, theoretical basis of hardness and
softness, electronegativity and hardness and softness.

Unit-II Metal-Ligand Bonding in Transition Metal Complexes:
Limitations of valence bond theory, an elementary idea of crystal field theory, crystal
field splitting in square planar, octahedral, tetrahedral and trigonal bipyramidal
complexes, factors affecting the crystal field parameters, Jahn-Teller distortions,
applications and limitations of crystal field theory.

Magnetic Properties of Transition Metal Complexes:

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-
only formula, L-S coupling, correlation of ns and nesr and values, orbital contribution
to magnetic moments, application of magnetic moment data for 3d-metal complexes.

Unit-IIT Electronic Spectra of Transition Metal Complexes:
Types of electronic transitions, selection rules for d-d transitions, spectroscopic
ground states, spectrochemical series, Orgel-energy level diagram for d' and d’ states,
discussion of the electronic spectrum of [(Ti(H20)s]>* complexion.
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Thermodynamic and Kinetic Aspects of Metal Complexes:
A brief outline of thermodynamic stability of metal complexes and factors affecting
the stability, substitution reactions of square planar complexes.

Unit IV Organometallic Chemistry:
Definition, nomenclature and classification of organometallic compounds; preparation
and properties, bonding and applications of alkyl and aryls of Li, Al, Hg, Sn and Ti; a
brief account of metal-ethylenic complexes and homogeneous hydrogenation;
mononuclear carbonyls and the nature of bonding in metal carbonyls.

Unit-V Bioinorganic Chemistry:
Essential and trace elements in biological processes, metalloporphyrins with special
reference to haemoglobin and myoglobin, biological role of alkali and alkaline earth
metal ions with special reference to Ca*? and Mg?*. Nitrogen fixation.

Silicones and Phosphazenes:
Silicones and phosphazenes as examples of inorganic polymers. nature of bonding in
triphosphazenes.

Books Suggested:

Basic Inorganic Chemistry F.A. Cotton. G. Wilkinson and P.L. Gaus. Wiley.
Concise Inorganic Chemistry, J.D. Lee ELBS.

Concepts of Models Inorganic Chemistry B. Douglas. D.McDaniel and J. Alexander, John Wiley.
Inorganic Chemistry. D.E. Shriver P.W. Atkins and C.H. Langfor, Oxford.
Inorganic Chemistry, W.W. Porterfield Addison Wesley.

Inorganic Chemistry, A.G. Sharpe. ELBS.

Inorganic Chemistry, G.L. Miessler and D.A. Tarr, Prentice Hall.

Group Theory and Its Chemical Applications: P. K. Bhattacharya

Inorganic Chemistry: J. E. Huyee, Principles of Structure & Reactivity, 3" Ed.
10 Selected Topics in Inorganic Chemistry: W. U. Malik, G. D. Tuli and R. Madan
11. Principles of Inorganic chemistry: D. Banerje

12. Modern Aspect of Inorganic Chemistry: H. J. Emeleus and A. G. Sharpe

O N LR W~

Paper-1I (CH-302): Organic Chemistry
Duration: 3 Hrs. Max. Marks: 50

Note: The question paper will contain three sections as under —
Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total Marks: 05
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total Marks: 25
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total Marks: 20
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Syllabus: B.Sc. (Part-1ll) Chemistry
University of Kota, Kota (Rajasthan)
for the Academic Session 2022-2023

Unit-I Spectroscopy:

Nuclear Magnetic Resonance (NMR) Spectroscopy:

Nuclear shielding and deshielding, chemical shift and molecular structure, spin-spin
splitting and coupling constant, areas of signals. interpretation of PMR spectra of
simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2-
tribromoethane, ethyl acetate, toluene and acetophenone. Problems pertaining to the
structure elucidation of simple organic compounds using UV, IR and PMR
spectroscopic techniques.

Unit-II Organometallic Compounds:
Organomagnesium Compounds: The Grignard reagents-formation, structure and
chemical reactions. Organozinc Compounds: Formation and chemical reactions.
Organolithium compounds: Formation and chemical reactions. Organosulphur
compounds: Nomenclature, structural features, methods of formation and chemical
reactions of thiols, thioethers, sulphonic acids, sulphonamides and sulphaguanidine.

Unit-II1 Heterocylic Compounds:

Introduction, Molecular orbital picture and aromatic characteristics of pyrrole, furan,
thiophene and pyridine. Methods of synthesis and chemical reactions with particular
emphasis on the mechanism of electrophilic substitution. Mechanism of nucleophilic
substitution reactions in pyridine derivatives. Comparison of basicity of pyridine,
piperidine and pyrrole.

Introduction to condensed five and six-membered heterocyles. Preparation and
reactions of indole, quauinoline and isoquinoline with special reference to Fisher-
indole synthesis, Skraup’s synthesis and Bischler-Napieralski synthesis. Mechanism
of electrophilic substitution reactions of indole, quinoline and isoquionoline.

Unit-IV Organic Synthesis via Enolates:
Acidity of a-hydrogens. alkylation of diethyl malonate and ethyl acetoacetate.
Synthesis of ethyl acetoacetate: the Claisen condensation. Keto-enol tautomerism of
ethyl acetoacetate. Alkylation of 1,3-dithianes. Alkylation and acylation of enamines.

Carbohydrates:

Classification and nomenclature. monosaccharides: mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of
aldoses, configuration, erythro and threo diastereomers, conversion of glucose into
mannose, formation of glycosides, ethers and esters, determination of ring size, cyclic
structure of D(+)glucose, mechanism of mutarotation, structure of ribose and
deoxyribose.

An introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides
(starch and cellulose) without involving structure determination.

Unit-V Amino Acids, Peptides, Proteins and Nucleic Acids:
Classification, structure and stereochemistry of amino acids. Acid-base behaviour,
isoelectric point and electrophoresis. Preparation and reactions of a-amino acids.
Structure and nomenclature of peptides and proteins. Classification of proteins.
Peptide structure determination, end group analysis, selective hydrolysis of peptides.
Classical peptide synthesis, solid-phase peptide synthesis. Structures of peptides and
proteins, Levels of protein structure, Protein denaturation/renaturation.
Introduction. constituents of nucleic acids. Ribonucleosides and ribonucleotides. The
double helical structure of DNA.
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Fats, Oils and Detergents:

Natural fats, edible and industrial oils of vegetable origin, common fatty acids,
glycerides, hydrogenation of unsaturated oils. Saponification value, iodine value, acid
value, soaps, synthetic detergents, alkyl and aryl sulphonates.

Synthetic Polymers:

Addition or chain-growth polymerization. Free radical vinyl polymerization, ionic
vinyl polymerization, Ziegler-Natta polymerization and vinyl polymers. Condensation
or step growth polymerization. Polyesters, polyamides, phenol-formaldehyde resins,
urea-formaldehyde resins, epoxy resins and polyurethanes. Natural and synthetic
rubbers.

Synthetic Dyes:

Colour and constitution (electronic concept), classification of dyes. Synthesis of
methyl orange, Congo red, malachite green, crystal violet, phenolphthalein,
fluorescein, Alizarin and Indigo.

Books Suggested:

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

2. Organic Chemistry, L.G. Wade Jr. Prentice Hall.

3. Fundamentals of Organic Chemistry, Solomons, John Wiley.

4. Organic Chemistry Vol. I, II, IIl S.M. Mukerji, S.P. Singh and RP. Kappor, Wiley Eastern Ltd. (New

Age International)

5. Organic Chemistry, F.A. Carey, McGraw Hill, Inc.

6. Introduction to Organic Chemistry. Streitwieser, Heathcock and Kosover. Macmilan.

7. Organic Chemistry (Vol. I & II): S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley Eastern Ltd.

8. A Text Book of Organic Chemistry (Vol. I & 1): K. S. Tiwari, S. N. Mehrortra & N. K. Vishnoi

9. Organic Chemistry: M. K. Jain and S. Sharma

10. A Text Book of Organic Chemistry (Vol. I & II): O. P. Agarwal

11. A Text Book of Organic Chemistry: R. K. Bansal

12.  Organic Chemistry (Vol. I & 1l): I. L. Finar

13.  Organic Reaction and Their Mechanisms: P. S. Kalsi

14.  Introduction of Petrochemicals: Sukumar Maiti,

15.  Organic Chemistry: P. L. Soni

16. A Text Book of Organic Chemistry: V. K. Ahluwalia and Maduri Foyal, Narosa Publishing House

Pvt. Ltd.
Paper-1I1 (CH-303): Physical Chemistry

Duration: 3 Hrs. Max. Marks: 50
Note: The question paper will contain three sections as under —

Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part.
Total Marks: 05

Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking

one from each unit, answer approximately in 250 words.
Total Marks: 25

Section-C: 04 questions (question may have sub division) covering all units but not more

than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total Marks: 20
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Unit-I Elementary Quantum Mechanics:

Black-body radiation, Planck'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, 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,
particle in a one-dimensional box. Schrodinger wave equation for H-atom. separation
into three equations (without derivation), quantum numbers and their importance,
hydrogen like wave functions, radial wave functions, angular wave functions.

Unit-II Molecular Orbital Theory:
Basic ideas, criteria for forming MO from AOs, construction of MO's of H," ion by
LCAO, calculation of energy level from wave functions, physical picture of bonding
and anti-bonding wave functions, concept of o, o*, m, n* orbitals and their
characteristics. Hybrid orbitals-sp, sp?, sp’. calculation of coefficients of AO's used in

these hybrid orbitals. Introduction to valence bond model of Hz, comparison of MO
and VB models.

Unit-III Spectroscopy:
Introduction, electromagnetic radiation, spectrum, basic features of different
spectrometers, statement of the Born-Openheimer approximation, degrees of freedom.

Rotational Spectroscopy:

Diatomic molecules, energy levels of a rigid rotator (semi-classical principles),
selection rules, spectral intensity, using population distribution (Maxwell-Boltzmann
distribution) determination of bond length, qualitative description of non-rigid rotator,
isotope effect.

Vibrational (Infrared) Spectroscopy:

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 anharmonic motion and isotope on the spectrum,
idea of vibrational frequencies of different functional groups.

Raman Spectroscopy:
Concept of polarizability, pure rotational and pure vibrational Raman spectra of
diatomic molecules, selection rules.

Electronic Spectroscopy:

Concept of potential energy curves for bonding and anti-bonding molecular orbitals,
qualitative description of selection rules and Frank-Condon principle. qualitative
description of 6, m and n MO, their energy levels and the respective transitions.

Unit-IV Photochemistry:
Interaction of radiation with matter, difference between thermal and photochemical
processes. Laws of photochemistry: Grothus-Drapper law, Stark-Einstein law,
Jablonski diagram depicting various processes occurring in the exited sate. qualitative
description of fluorescence, phosphorescence, non-radiative processes (internal
conversion, intersystem crossing), quantum yield, actinometry, photosensitized
reactions-energy transfer processes (simple examples).
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Unit-V Physical Properties and Molecular Structure:

Optical activity, polarization (Calusius-Mossotti equation), orientation of dipoles in
an electric field, dipole moment, induced dipole moment, measurement of dipole
moment- temperature method and refractivity method. dipole moment and structure of
molecules. magnetic properties-paramagnetism, diamagnetism and ferromagnetics.

Solutions, Dilute Solutions and Colligative Properties:

Ideal and non-ideal solutions and thier propoerties, methods of expressing
concentrations of solutions, activity and activity coefficient. Roult’s and Henry’s
laws, Azeotropes-ethanol-water system. Nernst Distribution Law-Thermodynamic
derivation, applications. Dilute solution, colligative properties, relative lowering of
vapour pressure, molecular weight determination. Osmosis, law of osmotic pressure
and its measurement, determination of molecular weight from osmotic pressure.
Elevation of boiling point and depression in freezing point. Experimental methods for
determining various colligative properties. Abnormal value and abnormal molar mass,
degree of dissociation and association of solutes.

Books Sugegsted:

1.

2
3
4
5.
6.
7.
8
9.
1

Physical Chemistry, G.M. Barrow. International Student Edition, McGraw Hill.
Basic Programming with Application, V.K. Jain. Tata McGraw Hill.

Computers and Common Sense. R Hunt and Shelly, Prentice Hall.

University General Chemistry, C.N.R Rao, Mac Millan.

Physical Chemistry, RA. Alberty, Wiley Eastern Ltd.

The elements of Physical Chemistry, P.W. Atkins, Oxford.

Physical Chemistry Through problems, S.K. Dogra and S. Dogra, Wiley Eastern Ltd.
Principles of Physical Chemistry: B. R. Puri Sharma and M. S. Pathania

A Text Book of Physical Chemistry: A. S. Negi and S. C. Anand

0. A Text Book of Physical Chemistry: Kundu and Jain

Paper-1V (CH-304): Chemistry Practical

Laboratory Course: 4 Hrs. /Week Duration of Practical Examination: 5 Hrs.
Max. Marks: 75 Marks Min. Pass Marks: 27 Marks

Distribution of Marks:

e Inorganic Chemistry Experiments - 20
e Organic Chemistry Experiments - 20
e Physical Chemistry Experiments - 20
e Practical Record (for regular students only) - 05
e Viva-voce (for regular students) - 10
e Viva-voce (for non-collegiate students) - 15

Inorganic Chemistry
Synthesis and Analysis

e Preparation of sodium trioxalatoferrate (III) Na3[Fe(C204)3] and determination
of its composition by permagnomotry.

e Preparation of Ni-DMG complex [Ni(DMG)z].

e Preparation of copper tetraammine complex [Cu(NH3)3]SOs.
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e Preparation of cis-and trans-bisoxalatodiaquachromate (III) ion.
Instrumentation

e C(Colorimetry

e Adulteration

e Effluent analysis

e Solvent Extraction

e lon Exchange Method
Volumetric Analysis

e Jodimetric & lodimetric titrations.

Job's method and Mole-ratio method.

Food stuff.

water analysis.

Separation and estimation of Mg(II) and Fe(II)
Separation and estimation of Mg(Il) and Zn(II)

Organic Chemistry
Section-A
Laboratory Techniques:
(i) Steam Distillation:
e Naphthalene from its suspension in water.
e Clove oil from Clove
e Separation of 0-and p-nitrophenols
(ii) Column Chromatography:
e Separation of fluoressein and methylene blue.
e Separation of leaf pigments from spinach leaves.
e Resolution of racemic mixture of (Z)-mandelic acid.
Qualitative Analysis:
Analysis of an organic mixture containing two solid components using
water, NaHCOs, NaOH for separation and preparation of suitable
derivatives.
Section-B
Synthesis of Organic Compounds
e Acetylation: Salicylic acid, aniline, glucose and hydroquinone.
e Benzoylation: Aniline and phenol.
e Aliphatic Electrophilic Substitution: Preparation of lodoform from
ethanol and acetone.
e Aromatic Electrophilic Substitution:
o Nitration:
Preparation of m-dinitrobenzene,
Preparation of p-nitroacetanilide
o Halogenation :
Preparation of p-bromoacetanilide
Preparation of 2,4,6-tribromophenol.
e Diazotization/coupling: Preparation of methyl orange and methyl
red.
e Oxidation: Preparation of benzoic acid from toulene.
e Reduction: Preparation of aniline from nitrobenzene and m-
nitroaniline from m-dinitrobenzene.
Stereo-chemical study of Organic Compounds via Models
e R and S configuration of optical isomers.
e E and Z configuration of geometrical isomers.
e Conformational analysis of cyclohexanes and substituted
cyclohexanes.
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Section-C
Organic estimation: Amino group, phenolic group, carboxylic acid group
and glucose.

Physical Chemistry
Electrochemistry

e To determine the strength of the given acid condcutometrically using standard
alkali solution.

e To determine the solubility and solubility product of a sparingly soluble
electrolyte conductometrically.

e To study the saponification of ethyl acetate conductometrically.

e To determine the ionization constant of a weak acid conductometrically.

e To titrate potentiometrically the given ferrous ammonium sulphate solution
using KMnOs / K2Cr2O7 as titmate and calculate the redox potential of
Fe?*/Fe*" system on the hydrogen scale.

Refractometry and Polarimetry

e To verify law of refraction of mixtures for ego of glycerol and water) using
Abe's refractometer.

e To determine the specific rotation of a given optically active compound.

Molecular Weight Determination

e Determination of molecular weight of a non-volatile solute by Rast method /
Beckmann freezing point method.

e Determination of the apparent degree of dissociation of an electrolyte (e.g.
NaCl) in aqueous solution at different concentrations by ebulliscopy.

Colorimetry

e To wverify Beer-Lambert law KMnOs / K>Cr2O7; and determined the

concentration of the given solution of the substance.

Books Suggested (Laboratory Courses):
1. Vogel's Qualitative Inorganic analysis, revised, SveWa, Orient Longman.
2. Vogel's Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V.Rogers, P.W.G.
Smith and A.R Tatchell, ELBS.
3. Vogel's Text Book of Quantitative Inorganic Analysis (revised), J. Bassentt. RC. Deney G.H. Jeffery
and J. Mendham. ELBS.
Standard methods of chemical Analysis. W.W. Scott. The technical Press.
Handbook of Preparative Inorganic Chemistry. Vol I & I, Braver, Academic Press.
Inorganic Synthesis, McGraw Hill.
Experimental Organic Vol I & II, P.R Singh, D.S. Gupta and K.S. Bajpai, Tata McGraw Hill.
Experiments in Physical Chemistry, RC. Das and B.Behra, Tata McGraw Hill.
Advanced Experimental Chemistry, Vol I Physical, J.N. Gurtu and R Kappor, S Chand & Co.
10 Selected Experiments in Physical Chemistry, N.G. Mukerjee, J.N. Ghose & Sons.
11. Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan.
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wd 3R ¢ 20

hTE-1 TUFeitial:
TRTHRE grEHIE AR (NMR)  TAFSIi :
TR afeor wd farerw, Tt forerm ok et Wt womAn, frw-fom
faureE iR FHRh, e W 8 WA HeieR ou[e S e siHiEs,
A, Ufaefeerizs, 1,12-TESMUEH, T UHiee, oA iR UTHREHA &
PMR Teg &1 foa=r| WA e difehi &1 @& &1 UV, IR T8 NMR
TFS 1 TEEdl W G faRer g el

-1 SEufas afite:
FHETIYEE Afieh: TR efierds 1 foted, =T 6 WEtHs  sAfafsand)
Frefser  ANfm-foaea @ wWEfe sifufea seefeg it faws
Wt fafead)  wEEeRt AR AHROT,  UlEARHR W&, S Wi
e srfafeand)

-1 fawmas witfies:

TR U, W TE 9EIRE % ST oN@ iR WHfew Tured| oM
#t fafoei wd soremERl wfaeamm sifufwamstt & fafve d@edf & womfe
sfufsramd) fafel o=t § Tifveedt gfieermm stfufead) faftfes, wRufel
AR WA H AT HT o

Tufd 9e- 9 S-UHE faumesh ARl w1 9= fRYR-3veie HYer,
THY GYmu iR faver-Afieds! dveawu & fafvre dedf e, feremeia o
EgIfFae o9 &t fafr 9 sfufEEdl s, oA T

MEATFIACAT *l FolFameTet faeemyq ifufwanst +v fwenfafimt

sER-IV $eed s quEfes dvaeo:
0-BIESSM &I TAEd], SEUYA HaMe R e THeTEee &1 Weha e
e UERENEee #1 G o OEMAl U UEiRTdERe | #ie-ge
TJAFAAT 1,3-STRAUE HT Ufehal b0 AT &1 Ufehelthior Td ufaefisho|
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HTEEEeH:

FHT I AR AAEEIEEE:  ENE TH # fEefafy, e @R
HFSE  h IRNUNGad, Ueerd T SO AREU SR e,  stfeaea,
R R fysim foafm oweedl, oM &1 9HE 0 aiddd, RsEs,
TR R TR F W, To@ F @R w1 fAuiw, S T W W,
Uit ygaur-spfa w1 fEefafy, Tea ok e w1 G

T fafor #1 Sl SEdREed (AR, %M SR weed) SR
TeAFEed (WM 9 o) &1 T IRl

THE-V A ofdd, TerRe, TN w6 Yfeas ora:

THHr 3Tl T Sfieheor, Wie U FAfomarml sre-aR weer, gufave fag
AR TAFABREE| o-THAr el ot oFH w1 fafal we efufmand) tere iR
UEH I WEAT TE AHEO YA w1 RO URRE §EAr w7 fAui,
AfTH-THEg  faveroul, Uerge U Rl GNUMCHh  {UEEd, foREHd  UWEe
YA, JE-TEE ULES WYOWUl WA 9 UWLES i GlEAl, Wed S
F TR, WM H fTRdE g e

gfFas  o:  URed, JiFdw oA % Hew| (EargirasieRe d

qagfFaeTess | SLEAT & fggelleha d=A

U, 9d 9 AUASH:

Whfaeh o9, @M ATE AR SEIfTE SE wT GERudes ST, W a9
s, fioTeieed, omiq@ a@mstt 1 TIESISHIU WEHRI AM, STEEH HH,
A WA | WA, GYd STqHTSieh, Uelhedd R URA GehHIdl

dydfoa agas:

AMMCHER ST JEAT-f§  FIZABIRN  HFd-Hoioh  foased  ageiiehivon, Ak
foareet  ogefintul, SeR-A  dgaishishl Td foarEea sgas| de@H 31gen
w"-gfs TGARHWI MR,  WATAEES,  WHE-wHeerEs I R
Jfen-wideieze WH, Ted Wi @R defigdda wefas wd dvelfid R

dyafoa &
T T G (TAFLCTR  SIERN), ISRl HT aieRw B o, & s,
Totge WH, fetead ameR, fhfehdes, wosifey, tefefa it shem =
WEA TS YAy

D —. ee
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Y9S- 111 (CH-303): vhfas WA

TdEr sEfy: 3 e afgsan sid: 50
qe ;W YT W H 03 @Us T WHR BhL:
Gue I : TH TS H TH ANEE WA fUH U THE W 02 &Y W @d gU
FA 10 T TF B YIS A A HT IUR AT 20 TR H L
A 3h ¢ 05
Gues § : TH @IS H TS THE U 02 WA od L FA 10 WA T YR
THPE Y ThH WO 1 FIT HW gL KA 05 WAI & S I BN T
YT HT ST G 250 IR H OFT |

| 3k ;25

s ¥ : 3@ WIS H 04 YA IUAIHE efl (TR W o oft & Whd €) S geft
A W g Ry WEm, fPq Th TR 9wk W osfye weH @l =rm

T oue ® I A IH FITEE YT HT SA G 500 Vear H Ol

H 3Fh : 20

ghis-1 URfy& Faien Af=et:
Hfwren fafetor, wfw fafeor fm, vemr-foga womE, S &t ST,
TEENE T & GR YAy (FAeH TEl) TE THRI REA| R FE|
gt orTelt  afeheddr, BESHad w1 sAfHfvEaar w1 fagra, faEisea 9
# oifts TSN, FAUeR  AfSERT @ ARTEROMG| Uwfad wey H O,
TESM TN & fau gifemR wfietor, =X TR T YUFRIv, Fdien @
Td 3UHT W, TEGNM UM qU1 Hed, WW&E T8 Wed, SIivid adT He|

TH1IE-11 3TV HEwh fagra:
AN FHeTR]  SMUad wehi & O fAgd, Hyt o] SR (@™ gam
fafy (LCAO) & fwio, T8 wemt g ofifvash wawep! &1 IS-&AW &1 TTOM,
sl we yfadel 9 Werl w1 Hide™ ¥, o, o, w, w* HHRl hl
JEYNO 9 AfenafirR T[N GRRd HEd-sp, sp’ T sp’, T1 HRId hHaThl hl
FMH H o U AMUGH HEHl & TOUHI HI AT, Hy & o GANHAT oY
fogr, SU-%&s T HIANHA-9Y Hied H gorl

TS - 111 TUFIfIe:
e, fagageea fafewor, Ween, Weewwdt & omumya  fasT,
AH-ANITETR {iehed, T&Oa—=ial i ohifedil

O Tt

oA o], Je-wuie & Sef wRX (fg-wria fagia), @ frEw, T
W@ & dlear, SR & THE famum omuR  (WerEed-sdeesdH  faawr) W
Y- T R0, ge-F[uie w TUNcHe faeedl SEeettR qvmE|
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FI  (STatEFd) WFIHl:

Mg Tfdew eIt qAfes & 39 TR, 9o W, Yg e Seed, digd,
g frodie I w1 @ sy a9 99 39l W# 9wy, W W
SyHart td weenfies gvmE, fafv= fearere wet @ e smgfaail

WA SFIf!:

HurEdl Hehoud, fEUANE o % I[§ YPH T TG HEA WA TF, a0
IERLT

gAFeIe TS Ifidl:

Tl F gfqeret owuifas @Rt & fod frafaw Sef Seewwr, wRor fEm,
Thh-hied fAG, o, n, n SNUa® HeHT & IoN A 9T TAH  GHAT  H
ferarTom)

HI3-IV TSI THE:
fafrzor &1 wered ¥ GAmT, Swn-Set ofufEer 9w wEmEtR wRAT B oS,
YHIIT-THEE & | WMem-gR &1 o, weh-smsaed 9w, Sdfsa sterwen
% faf= wwdt &1 A g SRl o, fakifa, TRifa, fafewor fea
TR (IS, SANeh BV, TddA  WvM), FaiH  dfed, WfFeAnHid,

TR Fosd SARRATE - S T TUHRARO (W 3] |

THE-V wifas U wd eruifas E@LEAT:
URITR AfRAdT, YA (FAfgaE-AEEd gHiwo), foRE &7 B ogdia sopet &
siftufg=ama, fgyga omepmf, R fgya omyul, gya omyf &1 wrm-amd= fafy,
audad  fafal  fgga  emyel ok enfiaw WA gESE U STR,

gfdeFeiehcdl, T greIched |

faaem, a3 faaa @ svEE T[urE:

seel 9 oyl faeed w6 A& T, faedt w WAl YRR wE &
fafeat, fpgar w WfFEa iRl WSa 9 T w1 fEwm,  wfeERm-
S a3l 9R faaer fem - swmfae wgaue, e qq faeem,
AUEET U, ATI-TE hT AU STEAEH, OTW-< % e g S{UER
A wEN GUEU-1d,  YIEUT-]0d ED ﬁ'q'q, UEOT-]Md - HYA, YIHOT-<Td
U ¥ AR A & FagEih 3eH, feuis siaam, faf= srogen of
¥ &1 gEnfe fAuiton ovE TEn W S WM, WM somH, faem
H1 fodem & wEn, foea & wUM & 6
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JYAYS-1V (CH-304): YT WREA

ElRlic CRE | ;4 T/ HWE iR ThEr ;5 Eue
sifeRae 37 : 75 3% =Aq9 3<A(0eR ;27 3k
3% favrsH:
TR TP AR - 20
FHEH WET TR - 20
oifgews WEA W& - 20
s e G (Baw Fafi e @ fm) - os
Hifes (fFafgg faffar & faw) - 10
tifgs (eEmEt freEt & o) - s
hT T A

Hyarwor qu fazeson:
o difemm o€ smerdeidie (II1) &1 sAMT o SEHT Hered CErIEfa g

ElERsl

o Tipa eEHfeTastifFam WHa [Ni(DMG),] &1 s

o T WA Hgd [Cu(NH3)4]SO4 HT M

o THUH Al fouw TEeFHeRerETFamme (III) == &1 o=
PEIEXUR

o TUIfHA: e &t fafr @ ma-omua fafy

o T At ¥ fheae

o g faveror e fagersor

o focmas faepuo Mg(Il) 3R Fe(Il) T GFHO qoT 3Miehet

o oA fafwem fafy Mg(Il) 3R Zn(Il) T YIFHIO T SAiher
TS favayor:

o TSIl Wd SIS STATH

EICIEC R RE |
HIT-H
JANRTEAT dhieh:
T 3THa:
e TRYUC H THH wd erem H W

o p-TEIEAA HT JAFHII
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Wy auidfEd®l:
o TSN S TA HQAREN HT JIFHI

o TI ufcdl (WeteR) ® SuRYd S HT YFHI

o Uueferwm o W WWifter fagor o fodme
oS fagersn:
fgeresh wreifieh U0 o7 favewon o, NaHCO; 3R NaOH 1 &9 |
o T JAFHO SUIFA Fq A

HT-9
HIefeh FHTRl w1 GyAwor
o THifeelieRtu: fafafers o, UelH, TN iR TEgFEHA|
o ST Ufeld 2R fhater|
o Ufhfesh Tolem TR WGEAdE, UM N THRA ¥
AASTH ST
o WHH IAFIHTEl Hfqeema
o g
TTEAISES T ST
TESUEfeES #1 oA
O TSI
p-SAUE g 1 oA
2,4 6-TESMATHRATA T S
o TERTSHEH / FE: HUE ot iR ufae Y& 1 o

o ITTFHIHI: o=Sflgsh  3TRT hT I ﬁ ERIEI

o ITTAA: UfClM T g2ersia | A

nisd g Fth ARl &1 SfammEates sreraa
o THEE THEAEAT %1 R R S fa=ma
o Ida wHEEfEl w1 E iR Z fa=amw
o URFARFI I WEUrl WEFdRFET & Ed faver

HT-49
FEeh fhed: THA Tg, fRAlfas W, FRaFaEias Hae 9
T TR

wifas WA
Tagawar=

o TThdl Horsh Tafy g ofAd 317l foe™@d &1 WAl Ak Terehadl
foeam &1 WeEar ¥ 9 &
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o TTFRAMEM gRT &3 T v foom wauw =i oo den faerEa
RIEE I 1]
e Wi &1 AgAw w1 aredarag fafr o srerm
o TRt fafy g oA ot w1 o feei fawif@ s
favafadia AT g0 o R orHiftEm Tethe faerad &t
Hr=xdTl
e KMnO4/KoCrO7 SR A AT 997 BEgSH da W Fe'2/Fe'?
% YSiFg fava &1 T S
AYAAATRATIT T SFUHETYT
o Tl YheFediex g A zai (e o s 1 foered) & fasm
sverdies fem & fag wm
o T T ywmiE wRa e w1 faftre ol @ wEm
R fagior:
o = fafy/ sehum fewir s fafy @ erammiia Fifir &1 TR
RISEEZSI
o Faimufd g fafi wrsdrelt W et dga staE™ (NaCl) =1
S o fodeE &t 9 9| s
quitafa
o PR W 9 &1 AT KMnO4/KoCrO7 3R &I Mo weref &
fafere &t Trsar I &l

SN NN EEEEEEEEEEEEE x EEEEEEEEEEEEEEEEEEN x EEEEEEEEEEEEEEEEEE x EEEEEEEEEEEEEEEEEE
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