ATOMIC MODELS

Nearly all properties of matter can be explained in terms of

NAME REACTIONS

Apart from the convenience of being able to identify a
given transformation by a simple name and assign credit
to specific individual(s) the designation of a name
reaction implies a high standard of utility, generality or

CONCEPT

MAP

CONCEPT

MAP

atoms consisting of electrons, protons and neutrons and the

various models given to describe the structure of atom are

based on classical, quantum and wave mechanical concepts.

uniqueness.
| I |
. l H - - - . - . - . - . - . - R e B S R . S R N ot
Key points ! Hoffmann Bromamide Degradation Reaction ﬁ ;
e Atoms are uniform spheres of positive electricity in ] = Br,+ NaOH Br + NaOH :
iohati ic ami ; ° ami R—C—NH,—2 7 s R—NH :
. e
hichelecitontarembedded, < . . Aliphatic/Aromatic amide 1° amine 2 2 y
"I' 'I\. ---------------------------------------------------- L}
o Stability of atom is due to the balance between the ,,/' '\\ Thomson atomic .
repulsive forces between the electrons and their i © _© i model or plum . . fEES BEREREsn SR8 e R SR A PR SR PR SR BN BRSSO S B
attraction towards the centre of the positive charge. \ @@@@ i pudding model by N | Hoffmann “’::itarﬂ Oil Reaction g (i) CS5, A R ;
; - ‘ 255, A 3 q — — 2 R—N=C= !
\.\. ‘/./ J.J. Thomson, 1898 @ 1° amine W Alkyl isothiocyanate E) HgCl,, A '
Drawbacks et 1 IR R R e S R SR RS S e -
e Unable to explain the results of scattering experiment. « I [ T e
1 Hell-Volhard-Zelinsky Reaction (i) X, /Red P !
; )X, R—CH,—COOH —*-~—>R— CH— COOH :
Key points Rutherford’s ] — Carboxylic acid LB il o-halocarboxylic acid 2 (i) H,0 | '
o Tiny, very dense, positive nucleus surrounded by i 0 X '
diffused electron cloud. Atomic . B e mn—ee———— :
o Electrons move around the nucleus with high speed in Model, 1911 @
acircular path called ‘orbit’ : 1 Raenmaniiicdueion 0 '
¢ Radiusofnucleusisgivenby R = ROQ/Z cm [ 1 Il '
where R = Radius of nucleus, R, = 1.33 x 10713 cm, < : Important Terms . Acyl chloride —HZ——) Aldehyde e H CHO i
0 I - Y Pd - BaSO, y . SN ,
A =Mass number . e Atomicnumber (Z) = No. of protons = No. Pd-BaSO, '
¢ Volume ofnucleus = 101% x Volume of atom ! of electrons in a neutral atom | Benzoyl chloride Benzaldehyde ;
<_| e Mass number (A) = No. of protons (Z) + | | .
Drawbacks No. of neutror%s (n) . 1 Sandmeyer's Reaction ;
e Unable to explain stability ofatom. e Isobarshave different atomic numbers but e s + - CuxCly/HC '
| - B i . hlorid CuyX,/HX Arvl halid AI‘NZCI —= ArCl + N, '
e Unable to explain the line spectra of elements. < same mass numbers. Sl I O 08 S e X LB e :
e Unable to describe distribution of electrons and o Isofopes have same atomic number but | B s s s s s s
energies of electrons. different mass numbers. D o —————————————— - i © i i S S e S S S S S e S R R B R D R S S S R & 5
- Schmidt Reaction O :
= — ) Jone. H,$ . N3 H+Conc. H,S0 y
Key points "’_rf;%.\.. Bohr's atomic 1 Carboxylic acid N;H+ Conc. H,50, S 2emine R—C—OI 3H+Cone. H,804 RN, :
o Electrons move around the nucleus in circular orbits /" n=2 \0\ ----------------------------------------------------- :
y X ! \ model or |
of fixed energy and size. i % .
e An electron can jump between these orbits by i i quantized shell Stephen Reaction e . :
absorbing or emitting energy. A, / model, 1913 — HSnC - RN —OBUERHHCL ;b i
Y Py Alkyl cyanide (i) SnCl, + HCI RCHO (i) H30" '
° Ihe energy difference between two states is given by, e 1 Y (i) H, 0" ’ ¥
E-E;—E — 1 T T
Forh h lik ticl
¢ [t explains the stability of atom and the line spectrum I ek ydrogel: treparticies b e ———————
of hydrogen. | -1312 Z~ illi i '
ydrog ¢ Bremgy(E)= : S ] | Wllllams.on Synthesm . g B i / :
! n 1 Alkyl halide + Sodium alkoxide —— Ether + NaX & 4 >»R—O—R"+NaX ’
Key points " 0.529 n? T e R :
g Radi =——A
e An atomic orbital is the wave function (¥) for an [ ¢ Radius(r,) VA I | s < s i e i e e e s e e e S R o SR S i i
electron in an atom and P2 (probability density) gives | 4 2.18% 108 — ; Wurtz-Fittig Reaction X - R i
i o — % 7 cm/sec - o ry ether &
g:ledglrfs)bablht}’ of finding an electron around the | o Speed(v,) n cmisee Aryl halide + Na + aliphatic halide Ll diili Alkylarenes @( +2NatRX ——— @ +2NaX '
: ] :
e Itisbasedon [ . T
. . h : [ Y - e e e e s
- deBroglierelation: j = — . , ” i . . ]
my L5 e Unable to explain the spectra of Kolbe's Reaction Reimer Tiemann Reaction :
— Heisenberg's uncertainty principle : Product of multielectron atoms. 1 OH ONa OH OH OH i
uncertainty in the position (Ax) and uncertainty in Quantum e Unable to explain fine spectra of hydrogen. 5 - NaOH _ () CO, _ CcooH S CHO 2
the momentum (Ap) is always constant. <«— Mechanical e Unable to explain Zeeman and Stark effects. : ? WH -HC 13 +aq. ;
h Sodium Salicylic 5
Ax - Ap > H Model - o e e e e Tk em e phenoxide acid Salicylaldehyde y




