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The main postulates of modern atomic theory’ are as follows:
ந"ன அ&' ெகா+ைகக-. /ல 1'2ய க4564'க+ 7.வ4மா:

• An atom is no longer indivisible (after the discovery of the 
electron, proton, and neutron).

• அ&எ.ப6 7ள'க'>?ய 6க+ (எல'Aரா., DேராAடா.

GHAரா. கIJ7?KD'LK 7றL).

• Atoms of the same element may have different atomic mass. 
(discovery of isotopes 17Cl35, 17 Cl 37).

• ஒேர தRம5S. அ&'க+ ெவTேவ: அ& GைறகைளK

ெபU:+ளன. (ஐேசாேடாKDக-. கIJ7?KDகX'LK 7றL

எ.கா. 17Cl35, 17Cl37)



• Atoms of different elements may have same atomic masses 
(discovery of Isobars 18Ar40, 20Ca40). 

• ெவTேவ: தRம[க-. அ&'க+ ஒேர அ&GைறகைளK

ெபU:+ளன. (ஐேசாபா\க-. கIJ7?KDகX'LK 7றL எ.கா. 

18Ar40, 20Ca40)

• Atoms of one element can be transmuted into atoms of other 
elements. (discovery of artificial transmutation).

• ஒ4 தRம5S. அ&'கைள மUெறா4 தRம5S. அ&'களாக 
மாUற 1?`a. (ெசயUைக மாU: தRமமா'கb 1ைற) 



ஐேசாபா\க+ ெவTேவ: தRம[க-. அ&'க+ ஒேர
அ&GைறகைளK ெபU:+ளன. 

Atoms of different elements may have same atomic 
masses Isobars 



• Atoms may not always combine in a simple whole number ratio 
(E.g. Glucose C6H12O6, C:H:O = 6:12:6 or 1:2:1 and Sucrose 
C12H22O11 C:H:O = 12:22:11). 

• அ&வான6 எ-ய 1c எIக-. d2த5Sb இ4'க ேவI?ய

அவ/யfbைல. (எ.கா . LX'ேகாg C6H12O6 C:H:O=6:12:6 அbல6 

1:2:1 மU:a o'ேராg C12H22O11 C : H : O = 12 : 22 : 11 

• Atom is the smallest particle that takes part in a chemical 
reaction.

• அ& எ.ப6 ேவSdைனpb ஈJபJa fகr/sய 6க+

• The mass of an atom can be converted into energy (E = mc2).
• ஒ4 அ&d. Gைறைய ஆUறலாக கண'2ட 1?`a. 



• Element can exist as monatomic or polyatomic units.
• தRமa ஆன6 ஓர& அbல6 பbல& அலLகைள

உ+ளட'2யதாக காணKபJ2ற6..

• Example: Monatomic unit – Gold (Au), Copper (Cu); 
Polyatomic unit - Hydrogen (H2), Phosphorous (P4) and 
Sulphur (S8)

• எJ56'காAJ : ஓர& அலL – த[கa (Au), தாfரa (Cu), 

பbல& அலL - ைஹAரஜ. வா` H2, பாgபரg P4 மU:a

சbப\ S8 .)





ATOM /  அ&'க+ MOLECULE /  }ல'>:க+
An atom is the smallest particle of an 
element  
ஒ" த$ம&'( )க+ ,-ய ப1' அ3
ஆ15.

A molecule is the smallest particle 
of an compound.
ேச9ம&'( )க+ ,-ய ப1'
:ல<=> ஆ15

Atom does not exist in free state 
except in noble gas  
ம"த வா&'கைள+ த,ர ஏைனய அ3'க4
த5+த 6ைல89 இ;<ப>9ைல

Molecule exists in a free a state  
:ல<=>க? த$&த @ைலBC
இ"<15.

Except some of noble gas, other atoms 
are highly reactive. 
மEத வாH<கைள& தJர ஏைனய
அ3<க? Jைன&'ற( )<கைவ

Molecules are less reactive  
:ல<=>க? Jைன&'ற( 
1ைறEதைவ

Atom does not have a chemical bond
அ3<கOC ேவ'PQைணPSக?
இCைல

Atoms in a molecule is held by 
chemical bonds
:ல<=>கOC ேவ'P QைணPSக? 
உ?ளன.



AVOGADRO’S LAW   அவகாAேரா dS

The Avogadro’s law states that “equal volumes of all gases under 
similar conditions of temperature and pressure contain equal 
number of molecules”

அவகாAேரா >Us.ப?, ”மாறா ெவKப மU:a அc5த Gைலpb

சம ப4ம�+ள வா`'க+ அைன56a சம அள�

எI�'ைகpலான }ல'>:கைள' ெகாI?4'La.”



APPLICATIONS OF AVOGADRO’S LAW அவகாAேரா dSp.பய.பாJக+

It explains Gay-Lussac’s law. 
ேக-�சா' dSpைன dவ�'2ற6

It helps in the determination of atomicity of gases.
வா`'க-. அ&'கAJ எIைண' கண'2ட உத�2ற6.

Molecular formula of gases can be derived using Avogadro’s law
அவேகAேரா dSpைனK பய.பJ5S வா`'க-. }ல'>:
வா�பாAைட கண'2டலாa

It determines the relation between molecular mass and vapour 
density.
}ல'>:Gைற'La, ஆd அட\5S'La உ+ள ெதாட\ைப வ4d'க

உத�2ற6.



VALENCE  இைணSற.

• Valence of an element is the combining capacity of the element 
with other elements and is equal to the number of electrons that 
take part in a. chemical reaction

• ஒ4 தRம5S. இைண Sற. எ.ப6 அ5தRமa மUெறா4 
தRம56ட. ேச4a SறR. அள� ஆLa. ேம�a அ6 ேவS 
dைனpb ப[L ெப:a எல'Aரா. எI�'ைக'L சமமாக 
இ4'La. 

• Valence of the elements having valence electrons 1, 2, 3, 4 is 1, 2, 
3, 4 respectively.

• 1,2,3,4 ேபா.ற இைணSற. எல'Aரா.கைள உைடய தRம[க-. 
இைணSற. 1,2,3,4 ஆக இ4'La



• Valence of an element with 5, 6 and 7 valence electrons is 3, 
2 and 1 (8–valence electrons) respectively. 

• ஒ4 தRம5S. இைணSற. எல'Aரா.க+ 5,6,7 ஆக 
இ4�தாb அத. இைணSற. 3,2,1 ஆக இ4'La. 

• Because 8 is the number of electrons required by an element 
to attain stable electronic configuration. 

• அதாவ6 அ& GைலKD5த.ைமைய அைடய5 ேதைவயான 8 
எல'Aரா.கைளK ெபற 1ைறேய, 3,2,1 எல'Aரா.க+ 
ேதைவKபJ2.றன.

• Elements having completely filled outermost shell show Zero 
valence. 

• அ&d. ெவ-'>J 1cைமயாக எல'Aரா.களாb 
GரKபKபA?4K7., அ5தRம5S. இைணSற. ���யa 
ஆLa



Valence Electron  இைணSற. எல'Aரா. 

• The outermost shell of an atom is called valence shell and the 
electrons present in the valence shell are known as valence 
electrons. 

• அ&d. உAக4d�4�6 கைட/யாக உ+ள ெவ-'>J

இைணSற. >J எ.:a, அSb உ+ள எல'Aரா.க+

இைணSற. எல'Aரா.க+ எ.:a அைழ'கKபJ2.றன.

• The chemical properties of elements are decided by these 
valence electrons, since they are the ones that take part in 
chemical reactions. 

• தRம[க-. ேவSKபIDக+ அவUs. இைணSற. 
எல'Aரா.களாb �\மாR'கKபJ2.றன. ஏெனRb அைவ 
மAJேம ேவS dைனpb ப[ெகJ'2.றன.



• The elements with same number of electrons in the valence shell 
show similar properties and those with different number of 
valence electrons show different chemical properties. 

• ெவ-வAடKபாைதpb சம எI�'ைகpb எல'Aரா.கைள

உைடய தRம[க+ ஒேர மாS�யான பIDகைள' ெகாI?4'La. 

ேவ:பAட எI�'ைகpb இைணSற. எல'Aரா.கைள உைடய

தRம[க+ ெவTேவ: பIDகைள' ெகாI?4'La.

• Elements, which have 1 or 2 or 3 valence electrons (except 
Hydrogen) are metals. Elements with 4 to 7 electrons in their 
valence shell are non-metals. 

• 1, 2 அbல6 3 இைணSற.எல'Aரா.கைள உைடய தRம[க+ 

(ைஹAரஜைன5 தd\56) உேலாக[க+ எனKபJ2.றன. 

ெவ-'>A?b 4 1தb 7 எல'Aரா.க+ வைர ெகாIட தRம[க+

அேலாக[க+ எனKபJ2.றன.



Classification of Elements   தRம[க-. வைகKபாJ

Many elements occur naturally on Earth; however, some are 
created in laboratory by scientists. 

பல தRம[க+ �fpb இயUைகயாகேவ Gக�2.றன; இ4K7�a, 
/ல d�ஞாRகளாb ஆ�வக5Sb உ4வா'கKபJ2.றன

• Total elements – 118       ெமா5த தRம[க+ - 118

• Natural elements – 94     இயUைக தRம[க+ - 94

• Artificial elements – 24   ெசயUைக தRம[க+ – 24



Elements are classified into metals, non-metals, and metalloids 
based on their properties.
தRம[க-. பIDக-. அ?Kபைடpb

வைகKபJ5தKபJ2.றன. அவUைற உேலாக[க+, அேலாக[க+

மU:a உேலாகK ேபா�க+ என வைகKபJ5தலாa.

• Metals                உேலாக[க+

• Non – Metals    அேலாக[க+

1. Metalloids         உேலாகK ேபா�க+



Physical properties of Metals  உேலாக[க-. இயU7யb பIDக+

• Metals are solid under normal conditions of temperature and 
pressure.

•  இயbபான ெவKபGைல மU:a அc5த5Sb உேலாக[க+

      SIமGைலpb இ4'2.றன.

• Most metals are hard.
• ெப4aபா.ைமயான உேலாக[க+ க?னமானைவ.

• All metals are shiny. The typical shine of metals is called metallic 
lustre. 

• ெபா6வாக உேலாக[க+ அSக அட\5SையK ெபU:+ளன 

அைன56 உேலாக[கXa பளபளKபானைவ. இKபளபளKD

உேலாகK பளபளKD என அைழ'கKபJ2ற6.

• Metals generally have high density.
• Metals in general have high melting point and boiling point.



• Metals generally have high density.
• உேலாக[க+ ெபா6வாக அSக உ4LGைல மU:a

ெகாSGைலையK ெபU:+ளன.

• Metals in general have high melting point and boiling point.
• உேலாக[கைள o5Sயாb அ?56 fக�a ெம�தான தகடாக

மாUsdடலாa.

• Metals can be hammered into very thin sheets. This tendency 
of metals is called malleability. Using this property aluminium 
is transformed into silvery foils.

• உேலாக[க-. இKபID தகடாக மா:a பID என

அைழ'கKபJ2ற6. இKபI7. காரணமாகேவ அ�fRயa

தகடாக மாUறKபAJ பய.பJ5தKபJ2ற6.



• Metals can be drawn into thin wires. This property of metals is 
called ductility. Example: Copper wires.

• உேலாக[கைள இc56 ெமb�ய கa7யாக மாUsdடலாa. 

உேலாக[க-. இKபID கa7யாக �Xa பID என
அைழ'கKபJ2ற6. எJ56'காAJ: தாfர' கa7க+.

• Generally, metals are good conductors of heat and electricity.
• ெபா6வாக உேலாக[க+ ெவKப5ைத`a f.சார5ைத`a ந.L

கட5த'>?யைவ.

• On being hit, metals produce a typical sound. Hence, they are 
said to be sonorous. This property is being made used in 
making temple bells. உேலாக[கைள5 தAJaேபா6 அைவ

தR56வமான ஒ�ைய எcKDa பIைபK ெபU:+ளன. 

இKபID ஆலய ம�க+ தயார'க பய.பJ5தKபJ2ற6.

• They are electro positive (Lose electrons)
• Metals gets oxidized with non metals



Uses of Metals உேலாக[க-. பய.க+

• Iron is used for making bridges, engine parts, iron-sheets and 
bars.

• பால[க+ கAட�a, எ�Sர[க-. பLSK ெபா4+க+, 

இ4aD5 தகJக+, தIJக+ ேபா.றைவ தயா�'க�a இ4aD

பய.பJ2ற6.

• Copper is used for making electrical wires, coins and statue.
f. கa7க+, /ைலக+, நாணய[க+ ஆ2யைவ தயா�'க

தாfரa பய.பJ2ற6.

• Silver and gold are used for making jewels, and for decorative 
purposes and photography.

• த[கa மU:a ெவ+- ஆ2யைவ அல[கார நைகக+

தயா�K7�a, DைகKபட56ைறp�a பய.பJ2.றன.



• Mercury is used in thermometers and barometers because of its 
high density and uniform expansion at different temperature.

• அSக அட\5S ெகாIJ+ளதா�a, ெவTேவ: ெவKபGைலpb 

�ராக d�வைட`a த.ைமையK ெபUs4Kபதா�a

ெவKபGைலமாRக+ மU:a காUறc5தமாRக-b பாதசரa

பய.பJ5தKபJ2ற6.

• Aluminium is used in electrical wires, cables and in aerospace 
industries.

• f. கa7க+, வா�\S மU:a ரா'ெகA?. பாக[க+ தயா�'க

அ�fRயa பய.பJ2ற6.

• Lead is used in automobile batteries, X-ray machines.
• தாRய[2 வாகன[க-. f.கல.க+ தயா�'க�a, X-கS\

எ�Sர[க+ தயா�'க�a கா�யa பய.பJ2ற6.



Properties of Non-metals அேலாக[க-. இயU7யb பIDக+

• Non-metals occur as solids, liquids or gases at normal 
temperature. For example, sulphur and phosphorus occur in 
solid state while bromine occurs in liquid state. Elements like 
oxygen, nitrogen etc., occur in gaseous state.

• இயbபான ெவKபGைலpb அேலாக[க+ SIமa, Sரவa, வா`

ஆ2ய }.: Gைலக-�a காணKபJ2.றன. உதாரணமாக, 

க�தகa மU:a பாgபரg SடGைலp�a, Dேராf.

SரவGைலp�a காணKபJ2.றன. ஆ'/ஜ. மU:a ைநAரஜ.

ஆ2யைவ வா` Gைலpb உ+ளன.

• Non-metals are generally not hard except diamond ( a form of 
carbon).

• ைவர5ைத5 தdர 7ற அேலாக[க+ ெபா6வாக க?ன5த.ைம

அUறதாக உ+ளன (ைவரa எ.ப6 கா\பR. ஒ4 வ?வa).

• Non-metals have a dull appearance.



• Non-metals are generally soft and have low densities. The 
exception here is diamond (a form of carbon) which is the 
hardest naturally occurring substance.

• அேலாக[க+ சாதாரணமாக ெம.ைமயானைவ மU:a அட\5S

Lைற�தைவ. ைவரa மAJa அSக அட\5S ெகாIட6. 

இயUைகpb 2ைட'La ெபா4+க-b fக�a க?னமான6

ைவரa.

•  Non-metals have low melting point and boiling point. 
• அேலாக[க+ Lைற�த உ4LGைல`a, ெகாSGைல`a 

ெகாIடைவ 

• Non-metals are non-malleable.
• அேலாக[க+ தகடாக மா:a பID அUறைவ.



• Non-metals are not ductile. Carbon fibre is highly ductile.
• அேலாக[க+ கa7யாக மா:a த.ைம அUறைவ. கா\ப. 

இைழக+ கa7யாக �Xa த.ைமையK ெபU:+ளன 

• Non-metals are generally bad conductors of electricity. 
Graphite (a form of carbon) is an exception.

• அேலாக[க+ ெபா6வாக f.சார5ைத அ�தாக' கட562.றன. 

கா\பR. ஒ4 வ?வமா2ய 2ராஃைபA மAJேம f.சார5ைத'

கட56a.

• Non-metals do not produce sound (non sonorous) when hit.
அேலாக[கைள5 தAJaேபா6 அைவ ஒ� எcKDவSbைல.



Uses of Non-metalsஅேலாக[க-. பய.க+

• Diamond (a form of carbon) is used for making jewels, cutting 
and grinding equipment’s. Graphite is used in making pencil 
lead.

• அல[கார நைகக+ தயா�'க�a, ெவAJa மU:a அைர'La

சாதன[க+ தயா�'க�a ைவரa பய.பJ2ற6. க�'ேகா�. 

(ெப./�.) நJ5தI?b 2ராஃைபA பய.பJ5தKபJ2ற6.

• Sulphur is used in the manufacturing of gun powder and 
vulcanization of rubber.

• 6Kபா'25 �+ தயா�'க க�தகa பய.பJ2ற6. ரKபைர

ெகA?KபJ56த��a (வbகைனg ெச�தb) க�தகa

பய.பJ2ற6.

• Phosphorus is used to make match boxes, rat poison etc. 
• �KெபA? தயா�'க�a, எ� ம4�6 தயா�'க�a பாgபரg 

பய.பJ2ற6



• Nitrogen is used for manufacturing Ammonia 
• அaேமாRயா தயா�'க ைநAரஜ. பய.பJ2ற6.

• Chlorine is used as a bleaching agent and in sterilizing water.
Gறa �'La ெபா4ளாக�a, L?��b உ+ள �I&p�கைள

அ 'La ெபா4ளாக�a Lேளா�. பய.பJ2ற6.

• Hydrogen is used as a rocket fuel and hydrogen flame is used for 
cutting and welding purposes. Hydrogen is also used as a 
reducing agent.

• ைஹAரஜ. ரா'ெகA எ�ெபா4ளாகK பய.பJ2ற6. 
உேலாக[கைள உ4'2 ெவAட�a, ஒAட�a ைஹAரஜ. oட\ 
பய.பJ2ற6. பல ேவSdைனக-b LைறKபானாக�a 
ைஹAரஜ. பய.பJ2ற6.



Metalloids உேலாகK ேபா�க+

• Metalloids exhibit the properties of both metals and non 
metals.

• உேலாகK பIDகைள`a, அேலாகK பIDகைள`a ெபU:+ள

தRம[க+ உேலாகK ேபா�க+ எனKபJ2.றன. 

• Boron, Silicon, Germanium, Arsenic, Antimony, Tellurium, 
Polonium.

• எJ56'காAJ: ேபாரா., /�'கா., ஆ\சR', ெஜ\மாRயa, 

ஆI?மR, ெடb��யa மU:a ெபாேலாRயa.





Dobereiner’s Triads டாப\¡�. 1aைம dS

In 1817, Johann Wolfgang Dobereiner, a German chemist, 
suggested a method of grouping elements based on their relative 
atomic masses. He arranged the elements into groups containing 
three elements each. He called these groups as ‘triads’ (tri – 
three). 

1817 இb ேஜாக. �bஃKகா[ டாப\¡\ எ�a ெஜ\மாRய

ேவSயலாள\ தRம[கைள அவUs. அ& Gைறp.

அ?Kபைடpb வைகKபJ56a ஒ4 க45ைத எJ56ைர5தா\. இவ\

தRம[கைள ஒTெவா4 ெதாLS'La }.: தRம[க+ ெகாIட

Lc'களாக அbல6 ெதாLSகளாகK 7�56 அைம5தா\. இவ\

இ�த' Lc'கைள ”1aைம” எ.: LsK7Aடா\



Dobereiner showed that when the three elements in a triad are 
arranged in the ascending order of their atomic masses, the 
atomic mass of the middle element is nearly the same as average 
of atomic masses of other two elements. This statement is called 
the Dobereiner’s law of triads.

டாப\¡\, }.: தRம[கைள அவUs. Gைறp. அ?Kபைடpb

ஏ: வ�ைசpb அJ'Laேபா6 நJdb உ+ள தRம5S. அ&

Gைற மUற இரIJ தRம[க-. அ& Gைறp. சராச�'L

ஏற5தாழ ச�யாக இ4'La எ.: >sனா\. இ6 டாப\¡�. 1aைம

dS என அைழ'கKபJ2ற6. 



Triad Group (1) Triad Group (2) Triad Group (3)

Element Atomic Mass Element Atomic Mass Element Atomic Mass

Li 6.9 Cl 35.5 Ca 40.1

Na 23 Br 79.9 Sr 87.6

K 39.1 I 126.9 Ba 137.3

!ம்ைமெதா() (1) !ம்ைமெதா() (2) !ம்ைமெதா() (3)

தனிமங்கள் அ5நிைற தனிமங்கள் அ5நிைற தனிமங்கள் அ5நிைற

Li 6.9 Cl 35.5 Ca 40.1

Na 23 Br 79.9 Sr 87.6

K 39.1 I 126.9 Ba 137.3





Newlands’ Law of Octaves  GHலIAஎIம dS 

In 1864 (1866), John Newlands arranged 56 known elements in the 
increasing order of their atomic mass. He observed that every 
eighth element had properties similar to those of the first element 
like the eighth note in an octave of music is similar to the first. This 
arrangement was known as 'law of octaves'. 

1864 –b J. GHலIA எ.பவ\ தRம[கைள வைகKபJ56a 

ெபா4AJ, எIம dSpைன 1. ெமா �தா\. தRம[கைள 

அவUs. அ& Gைறக-. ஏ:வ�ைசpb அைம'La ேபா6, 

ஒTெவா4 எAடாவ6 தRம5S�ைடய பIDa, 1தலாவ6 

தRம5S. பIDட. ஒ5S4�த6. இTdS காb/யa வைரpலான 

இேலசான தRம[கX'L மAJேம ச�யாக ெபா4�Sய6. இ�த 

ஏUபாJ 'ஆ'ேடTக-. சAடa' எ.: அsயKபAட6.



The octave of Indian music system is sa, re, ga, ma, pa, da, ni, sa. 
The first and last notes of this octave are same i.e. sa. Likewise, in 
the Newlands’ table of octaves, the element ‘F’ is eighth from the 
element ‘H’, thus they have similar properties. 

இ�Sய இைச அைமK7. எIக�தa sa, re, ga, ma, pa, da, ni, sa. 

இ�த எIம5S. 1தb மU:a கைட/ LsKDக+ ஒேர 

மாS�யானைவ, அதாவ6 sa. அேதேபாb, GHேலIA¬. 

ஆ'ேடT அAடவைணpb, 'F' உ:KD 'H' தRம5S�4�6 

எAடாவ6 இட5Sb உ+ள6, எனேவ அைவ ஒ5த பIDகைள' 

ெகாIJ+ளன





Mendeleev’s Periodic Table 
ெமIெட®d. தRம வ�ைச அAடவைண

In 1869, Russian chemist, Dmitri Mendeleev observed that the 
elements of similar properties repeat at regular intervals when the 
elements are arranged in the order of their atomic masses. 

1869 இb, இர¯ய ேவSயலாள\ ?fA� ெமIெட®T தRம[க-. 

பIDக+, அைவ அ& Gைறp. அ?Kபைடpb அJ'கKபJaேபா6

ஒ4 LsK7Aட இைடெவ-'LK 7றL ம:ப?`a வ4வைத' 

கIடs�தா\. இத. அ?Kபைடpb இவ\ தRம ஆவ\5தன dSைய 

உ4வா'2னா\ .



Based on this, he proposed the law of periodicity which states 
that “the physical and chemical properties of the elements are 
the periodic functions of their atomic masses”.
He arranged 56 elements known at that time according to his 
law of periodicity. This was best known as the short form of 
periodic table.

இ�த dS "தRம[க-. இயU7யb மU:a ேவSpயb பIDக+

அவUs. அ&Gைறகைள ெபா456 ஆவ\5தன 1ைறpb 

மாUறa அைட2ற6” என' >:2ற6. இவ\ அ�த ேநர5Sb 

அsயKபAட 56 தRம[கைள இ�த dSp. அ?Kபைடpb 

அைம5தா\. இ6 தRம அAடவைணp. o4'கa எனKபJ2ற6



Features of Mendeleev’s Periodic Table 

ெமIெட®T தRம வ�ைச அAடவைணp. /றKDக+

It has eight vertical columns called ‘groups’ and seven horizontal 
rows called ‘period’.

இSb எAJ �Iட ெச[L56 ெதாLSகXa ஏc  2ைடமAட 

ெதாட\கXa காணKபJ2.றன.

Each group has two subgroups ‘A’ and ‘B’.All the elements 
appearing in a group were found to have similar properties. 

ெதாட\க+ ஒTெவா4 ெதாLS'La இரIJ 6ைண5 ெதாLSக+ A 

மU:a B உIJ. ஒ4 ெதாLSpb காணKபJa எbலா தRம[கXa 

ஒ5த பI7ைனK ெபUs4'La



The atomic mass of beryllium was known to be 14. Mendeleev 
reassessed it as 9 and assigned beryllium a proper place.

எ.கா. 1த�b ெப��ய5S. அ& Gைற 14 என அsயKபAட6 

இைத ெமIெட®T ம:ப?`a ஆரா��6 அ& Gைற 9 என' 

கIடs�6 ச�யான ெதாLSpb அைத ைவ5தா\.

Columns were left vacant for elements which were not known at 
that time and their properties also were predicted. This gave 
motivation to experiment in Chemistry. 

அ�த ேநர5Sb கIJK7?'கKபடாத தRம[கX'L எ.: 

அAடவைணp. ப5Spb இடa dடKபAட6. அவUs. பIDக+ 

>ட 1.னsயKபAடதாக அைம�த6. இ6 ேவSpயb ஆரா�r/ைய 

இ.�a �IJவதாக அைம�த6



Mendeleev gave names Eka Aluminium and Eka Silicon to those 
elements which were to be placed below Aluminium and Silicon 
respectively in the periodic table and predicted their properties. 
The discovery of Germanium later on, during his life time, proved 
him correct. 

எ.கா. ெமIெட®T, அ�fRயa மU:a /�கா�'L' ²ேழ 

வர'>?ய தRம[கX'L எகா அ�fRயa மU:a எகா /�கா.

எனK ெபய�Aடா\. ேம�a அவUs. பIDக+ இTவா:தா. 

இ4'La என 1.னsd5தா\. அவர6 கால5Sேலேய 7.ன\ 

கIJK7?'கKபAட ெஜ\மாRயa அவ�. >U: ச� என 

G³75த6.



Limitations LைறபாJக+

Elements with large difference in properties were included in the 
same group. Eg: Hard metals like copper (Cu) and silver (Ag) were 
included along with soft metals like sodium (Na) and potassium (K).
பIDக-b அSக ேவ:பாJ+ள தRம[கXa ஒேர ெதாLSpb 

ைவ'கK பAடன. எ.கா: க?ன உேலாக[களா2ய ெசaD மU:a ெவ+-, 

ெம. உேலாக[களா2ய ேசா?யa மU:a ெபாAடா/ய5ேதாJ ஒேர 

ெதாLSpb ைவ'கKபAடன.

No proper position could be given to the element hydrogen. Non-
metallic hydrogen was placed along with metals like lithium (Li), 
sodium (Na) and potassium (K).
ைஹAரஜ�'L எ.: ஒ4 தR இடa ெகாJ'கKபட 1?யdbைல. 

அேலாகமா2ய ைஹAரஜ., ெம. உேலாக[களா2ய �5Sயa, 

ேசா?யa மU:a ெபாAடா/யa ேபா.றவU:ட. ஒேர ெதாLSpb 

ைவ'கKபAடன.



The increasing order of atomic mass was not strictly followed 
throughout. Eg. Co & Ni, Te & I.
>?'ெகாIேட ெசb�a அ& Gைற எ�a dSைய /ல
ேவைளக-b கைட7?'க 1?யdbைல. எ.கா: Co & Ni, Te & I

No place for isotopes in the periodic table.
ஐேசாேடாKDகX'L தRயாக இடa ஒ6'கKபடdbைல



Modern Periodic Law ந"ன ஆவ\5தன dS

Henry Moseley, a British scientist in 1912, discovered a new 
property of elements called atomic number, which provided a 
better basis for the periodic arrangement of the elements. 
1912 ஆa ஆI?b 7�A?¹ d�ஞாR ெஹ.s ேமாg�, அ& 

எI எனKபJa தRம[க-. DSய பIDகைள' கIJ7?5தா\, 

இ6 தRம[க-. கால ஏUபாA?UL /ற�த அ?Kபைடைய 

வழ[2ய6

It is a well-known fact that atomic number of an element is equal 
to the number of protons or the number of electrons present in 
the neutral atom of an element. 
ஒ4 தRம5S. அ& எI எ.ப6 ஒ4 தRம5S. நJGைல

அ&db இ4'La DேராAடா.க-. எI�'ைக அbல6

எல'Aரா.க-. எI�'ைக'L சமa எ.ப6 அைனவ4a

அs�த உIைம



The periodic law which states that “The physical and chemical 
properties of the elements are the periodic functions of their 
atomic numbers”.
“தRம[க-. இயU7யb மU:a ேவSpயb பIDக+, அவUs.

அ& எIகைளr சா\�6 அைம`a" எ.: >:a ந"ன ஆவ\5தன

dS

MODERN PERIODIC TABLE ந"ன ஆவ\5தன அAடவைண

The modern periodic table is a tabular arrangement of elements 
in periods and groups, highlighting the regular repetition of 
properties of the elements.
ந"ன ஆவ\5தன அAடவைண எ.ப6 ெதாட\க+ மU:a 

ெதாLSக-+  உ+ள தRம[க-.  அAடவைண அைமKபாLa, 

இ6 தRம[க-. பIDக-. ெதாட\r/யாக ஒ.:ேபாb 

அைம�6+ளைத எJ56'காAJ2ற6.



Features of Periods ெதாட\க-. /றKபaச[க+

The horizontal rows are called periods. There are seven periods in 
the periodic table.
தRம[க-. 2ைட மAட வ�ைசக+ ெதாட\களாLa. ஆவ\5தன 

அAடவைணpb ெமா5தa ஏc ெதாட\க+ உ+ளன.

First period (Atomic number 1 and 2): This is the shortest period. It 
contains only two elements (Hydrogen and Helium)
1தலாa ெதாட\ (அ& எI 1 மU:a 2) இ5ெதாட\ fகr/sய 

ெதாடராLa. இSb ைஹAரஜ. மU:a »�யa எ�a 2 தRம[கேள 

உ+ளன.

Second period (Atomic number 3 to 10): This is a short period. It 
contains eight elements (Lithium to Neon)
இரIடாa ெதாட\ (அ& எI 3 �4�6 10 வைர) இ6 /sய 

ெதாடராLa. இSb ‘Li’ p�4�6 ‘Ne’ வைர 8 தRம[க+ உ+ளன.



Third period (Atomic number 11 to 18): This is also a short period. 
It contains eight elements (Sodium to Argon).
}.றாaெதாட\ இ6�a ஒ4 /sய ெதாடராLa. (அ& எI 11 

�4�6 18 வைர) இSb ‘Na’ p�4�6 ‘Ar’ வைர 8 தRம[க+ 

உ+ளன.

Fourth period (Atomic number 19 to 36): This is a long period. It 
contains eighteen elements (Potassium to Krypton). This includes 8 
representative elements and 10 transition elements.
நா.காa ெதாட\ (அ& எI 19 �4�6 36 வைர ) 

இ6 ஒ4 �Iட ெதாடராLa. இSb “K” p�4�6, “Kr” வைர, 18 

தRம[க+ உ+ளன. இவUsb 8 7ரSGS56வ தRம[கXa, 10 

இைடGைல5 தRம[கXa உ+ளன.



Fifth period (Atomic number 37 to 54): This is also a long period. It 
contains 18 elements (Rubidium to Xenon). This includes 8 
representative elements and 10 transition elements.
ஐ�தாa ெதாட\ (அ& எI 37 �4�6, 54 வைர) இ6�a ஒ4 �Iட 

ெதாடராLa. இSb Rb p�4�6 Xe வைர 18 தRம[க+ 

உ+ளன.இவUsb 8 7ரSGS56வ தRம[கXa, 10 இைடGைல5 

தRம[கXa உ+ளன.

Sixth period (Atomic number 55 to 86): This is the longest period. It 
contains 32 elements (Caesium to Radon). This includes 8 
representative elements, 10 transition elements and 14 inner 
transition elements (Lanthanides).
ஆறாa ெதாட\ (அ& எI 55 �4�6 86 வைர) இ6 fக �Iட 

ெதாடராLa. இSb ‘Cs’ �4�6, ‘Rn’ வைர 32 தRம[க+ உ+ளன. 

இவU:+ 8 7ரSGS56வ தRம[க+, 10 இைடGைல5 தRம[க+ 

மU:a 14 உ+ இைடGைல5 தRம[க+ (லா�தைனJக+) என ஆLa



Seventh period (Atomic number 87 to 118): Like the sixth period, 
this period also accommodates 32 elements. Recently 4 elements 
have been included by IUPAC.
ஏழாa ெதாட\ (அ& எI 87 �4�6, 118 வைர) ஆறாa ெதாடைரK 

ேபால, இ6�a 32 தRம[க+ ெகாIட6. சÃப5Sb, நா.L 

தRம[க+ அAடவைணpb IUPAC ஆb உAபJ5தKபAடன.

Features of Groups ெதாLSக-. /றKபaச[க+

The vertical columns in the periodic table starting from top to 
bottom are called groups. 
ஆவ\5தன அAடவைணpb ேம�4�6 ²ழாக வ�ைசKபJ5தKபAட 
தRம[க+, ெதாLSக+ எனKபJa

There are 18 groups in the periodic table.
அAடவைணpb ெமா5தa 18 ெதாLSக+ உ+ளன.



Based on the common characteristics of elements in each group, 
they can be grouped as various families.
தRம[க-. ெபா6வான /றK7யbDகைள ைவ56 ெவTேவ: 

LJaப[களாக5 ெதாL'கKபAJ+ளன.
Group Number / ெதாLS எI Family / LJaபa 

 1  Alkali Metals / கார உேலாக[க+

 2  Alkaline earth metals / காரமI உேலாக[க+

 3 to 12 Transition metals / இைடGைல உேலாக[க+

 13  Boron Family / ேபாரா. LJaபa

 14  Carbon Family / கா\ப. LJaபa

 15  Nitrogen Family / ைநAரஜ. LJaபa

 16  Oxygen Family (or) Chalcogen family 
                             ஆ'¬ஜ. (அ) சாbேகாஜ. LJaபa

 17  Halogens / ஹாலஜ.க+ / உKÇRக+
            18  Noble gases / அ�ய வா` / ம�த வா`



The Lanthanides and Actinides, which form part of Group 3 are 
called inner transition elements. 
ெதாLS 3 . அ[கமாக5 Sகca, லா�தைனJ மU:a 

ஆ'?ைனJக+ உ+ இைடGைல5 தRம[க+ என அைழ'கKபJa.

Except 'group 18', all the elements present in each group have the 
same number of electrons in their valence shell and thus have the 
same valence. 
18வ6 ெதாLSைய5 தdர, மUற ெதாLSக-b உ+ள தRம[க-. 

ெவ-'>A?b, ஒ5த எI�'ைக உ+ள எல'Aரா.கXa, ஒ5த 

இைணSற�a ெபUs4'La. 

For example, all the elements of group 1 have one electron in 
their valence shells . So, the valence of all the alkali metals is ‘1’.
எJ56'காAடாக, ெதாLS 1 b உ+ள தRம[க+ ெவ- ஆUறb 

மAட5Sb ஒ4 எல'Aரா. மAJa ெபUs4Kபதாb, கார உேலாக5 

தRம[க-. இைணSற. 1 ஆLa.



As the elements present in a group have identical valence shell 
electronic configurations, they possess similar chemical properties. 
The physical properties of the elements in a group such as melting 
point, boiling point and density vary gradually.

ஒ5த ெதாLSpb உ+ள தRம[க+ ஒ5த எல'Aரா. அைமKDகைளK 

ெபU:, ஒ5த ேவSKபIDகேளாJ Sகca. இயb பIDகளான, 

உ4LGைல, ெகாSGைல மU:a அட\5S ஆ2யன �ராக மா:பJa.

The atoms of the 'group 18' elements have stable electronic 
configuration in their valence shells and hence they are unreactive. 

18வ6 ெதாLS5 தRம[க+, Gைலயான எல'Aரா. அைமKைப 

ெவ-'>A?b ெபUs4Kபதாb, dைன`றா த.ைமையK 

ெபUs4'La. 





• s – BLOCK ELEMENTS  s -ெதா'( த)ம+க- 
• The elements in Groups 1 and 2 of the modern periodic table are 

referred to as s-block elements because they are grouped together. 
• ந"ன தRமஅAடவைணp. ெதாLSக+1 மU:a 2 இb உ+ள 

தRம[க+ S-ெதாLS தRம[க+  என LsK7டKபJ2.றன, 
ஏெனRb அைவ ஒ.றாக ெதாL'கKபAJ+ளன.

• In the s-subshell of a s block element, there are two types of s 
block elements that can exist: elements with a single electron (1s) 
and elements with two electrons (2 s).

• ஒ4 s ெதாLS தRம5S. S-உ+ளாUறbமAட5Sb இரIJ 
வைகயான S ெதாLS தRம[க+ இ4'கலாa: ஒUைற எல'Aரா. 
(1s) மU:a இரIJ எல'Aரா.க+ (2 s) ெகாIட S-ெதாLS 
தRம[க+.



ALKALI METALS 
கார உேலாக(க) 

ALKALINE EARTH METALS 
காரம+ உேலாக(க) 



S – BLOCK ELEMENTS 



p-block elements: p-ெதாLS தRம[க+ 

• The elements present in group 13 to 18 are called p block 
elements .

• ெதாLS 13 1தb 18 வைர உ+ள தRம[க+ p ெதாLS 
தRம[க+ எனKபJa

• Each group of p-block elements is recognized by its first 
element. 

• p - ெதாLS தRம[க-. ஒTெவா4 ெதாLS  அத. 1தb 
தRம5S. }லa அ[²க�'கKபJ2ற6.



• Group 13 is called Boron Family, 
• ெதாLS 13ேபாரா. LJaபa,

• Group 14 is called Carbon Family,
• ெதாLS 14 கா\ப. LJaபa, 

• Group 15 is called Nitrogen Family, 
• ெதாLS 15 ைநAரஜ. LJaபa

• Group 16 is called Oxygen Family, 
• ெதாLS 16 ஆ'¬ஜ. LJaபa,

• Group 17 is called Halogen or fluorine Family, 
• ெதாLS 17 ஹாேலாஜ. அbல6 ஃKேளா�. LJaபa

• Group 18 is called Noble Gas Family or Neon Family
• 18 ெதாLS ம�த வா`'க+ LJaபa அbல6 Gயா. LJaபa





d block elements: d-ெதாLS தRம[க+ 

• The d-block elements are found in groups 3, 4, 5, 6, 7, 8, 9, 10, 
11, and 12 of the periodic table.

• d-ெதாLS தRம[க+ ந"ன தRமஅAடவைணp.
• 3, 4, 5, 6, 7, 8, 9, 10, 11 மU:a 12 ஆ2ய ெதாLSக-b 

காணKபJ2.றன;

• d-block elements are also known as the transition elements.

• இ5 ெதாLS தRம[கைள நாa இைடGைல தRம[க+ எ.:a 
அைழ'2.ேறாa 





f block elements: f-ெதாLS தRம[க+ 

• f block elements are found outside at the bottom of the 
periodic table. 

• f -ெதாLS தRம[க+ ந"ன தRமஅAடவைணp. ²ேழ 
ெவ-ேய காணKபJ2.றன.

• The name f- blocks because the last electron enters into the f-
orbital of the anti-penultimate shell.

• கைட/ எல'Aரா. கைட/'L 1�ைதய உ+ளாUறb மAட5Sb 
�ைழவதாb இவUைற, f -ெதாLS தRம[க+ எ.: 
அைழ'2.ேறாa .

• F block elements are divided into two series, namely 
lanthanides and actinides.

• f -ெதாLS தRம[க+ லா�தைனJக+ மU:a ஆ'?ைனJக+ 
என இரIJ ெதாட\களாக 7�'கKபAJ+ளன.



• The two series of inner transition elements that are 4f and 5f 
series are known as lanthanides and actinides respectively. 

• 4f மU:a 5f ெதாட\க-b உ+ள உ+ இைடGைல தRம[கைள 
உ+ளட'2ய இரIJ ெதாட\கைள 1ைறேய லா�தைனJக+ 
மU:a ஆ'?ைனJக+ என அைழ'கKபJ2.றன.

• The lanthanides are generally considered to be elements with 
atomic numbers 58-71 (lanthanum to lutetium).

• லா�தைனJக+ ெபா6வாக அ& எIக+ 58-71 (லா�தனa 1தb 
�Ê?யa வைர) ெகாIட தRம[களாக' க4தKபJ2.றன.

• The actinides are generally considered to be elements with 
atomic numbers 89-103 (actinium to lawrencium).

• ஆ'?ைனJக+ ெபா6வாக அ& எIக+ 89-103 (ஆ'?Rயa 
1தb லார./யa வைர) ெகாIட தRம[களாக' 
க4தKபJ2.றன.





Periodic properties ஆவ\5தன பIDக+

• Atomic radius is the distance from the nucleus of an atom to 
the outermost orbital of its electrons.

• அ& ஆரa எ.ப6 ஒ4 அ&d. உAக4dULaஇைண5Sற. 
எல'Aரா�'La இைடKபAட ெதாைலைவ நாa அ& ஆரa 
எ.: அைழ'2.ேறாa 

• It's a measure of the size of an atom.

• இ6 ஒ4 அ&d. அளைவ' Ls'La அள"J





IONIC RADIUS அயR ஆரa

• Ions are formed when an atom loses or gains electrons. 

• ஒ4 அ& எல'Aரா.கைள இழ'Laேபா6 அbல6 ெப:aேபா6 
அயRக+ உ4வா2.றன

• When an atom loses an electron it forms a cation and when it 
gains an electron it becomes an anion. 

• ஒ4 அ& ஒ4 எல'Aராைன இழ'Laேபா6 அ6 
ஒ4ேந\f.oைம ெகாIட அயRயாக மாUறa அைட2ற6 
மU:a ஒ4 எல'AராைனK ெப:aேபா6 அ6 ஒ4 எS\f. 
அயRயாக மாUறa அைட2ற6.









• The Ionic radius can be described as the distance between the 
nucleus of an ion and the outermost shell of the ion. 

• அயR ஆரa ஒ4 அயRp. உAக4dULaஇைண5Sற. 
ஆUறb மAட5SULa இைடKபAட ெதாைலைவ நாa 
அயRஆரa எ.: அைழ'2.ேறாa 





Ionization energy அயRயா'LaஆUறb.

• The amount of energy required to liberate the most loosely 
bound electrons from the outermost shell of an isolated 
gaseous atom of an element is called ionization energy.

• ஒ4 தRம5S. தRைமKபJ5தKபAட வா` அ&d. 
ெவ-KDற ஆUறb மAட5Sb இ4�6 fக�a தள\வாக 
7ைண'கKபAட எல'Aரா.கைள dJd'க ேதைவயான 
ஆUற�. அள� அயRயா'Lகa ஆUறb எ.: 
அைழ'கKபJ2ற6.




