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Around 500 BC, an Indian Philosopher Maharishi 
Kanad, first time postulated the concept of indivisible 
particle of matter and named it 'Pramanu.' 

yxHkx 500 bZlk iwoZ Hkkjr esa egf"kZ d.kkn us ijek.kq dh ifjdYiuk dh vkSj 

dgk ds ;g ,d ,slk d.k gksrk gS ftlds VqdM+s djuk laHko ugha gksrk gSA

Atom / ijek.kq
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Next

In 1808, John Dalton used the term 'Atom' and 
postulated the atomic theory for study of matter 

1808 esa tkWu MkYVu us loZizFke 'kCn dk bLrseky ijek.kq dks 

le>kus ds  fy, fd;kA 

'Atom' 
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Next

According to Dalton's atomic theory, all matter, 
whether an element, a compound or a mixture is 
composed of small indivisible particles called atoms. 

MkYVu ds vuqlkj lHkh izdkj dk inkFkZ oks pkgs rRo gks ;k ;kSfxd ;k fiQj 

feJ.k lHkh cgqr NksVs uk VwV ldus okys d.kksa ls feydj cus gS ftldks 

Atom dgk tkrk gSa 
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Next

All matter is made of very miniscule particles known as Atoms. 

Atom is an indivisible particle, which cannot be created or 
destroyed through chemical reaction 

lHkh izdkj dk inkFkZ cgqr gh NksVs d.kksa ls feydj cuk gS ftUgsa dgk tkrk gSAAtoms 

Atoms dks fdlh Hkh izfØ;k ls cuk;k ;k u"V ugha fd;k tk ldrk gSA

Dalton's Atomic Theory 
MkYVu dk ijek.kq flºkar
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All atoms of an element are identical in mass and chemical 
properties whereas, atoms of different elements have different 
masses and chemical properties. 

fdlh rRo ds lHkh ijek.kq æO;eku vkSj jklk;fud xq.kksa esa leku gksrs gSa tcfd fofHkUu 

rRoksa ds ijek.kqvksa esa fofHkUu æO;eku vkSj jklk;fud xq.k gksrs gSaA

Dalton's Atomic Theory 
MkYVu dk ijek.kq flºkar
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To form a compound, atoms are combined in the ratio of 
small whole numbers. 
To form a compound, atoms are combined in the ratio of 
small whole numbers. 

In a given compound, the relative number and kinds of 
atoms are constant. 
In a given compound, the relative number and kinds of 
atoms are constant. 

,d ;kSfxd cukus ds fy, ijek.kq ,d fuf'pr vuqikr esa feyrs gSaA

fdlh fn, x, ;kSfxd ekStwn ijek.kq dk vuqikr fuf'pr gksrk gSA fdlh fn, x, ;kSfxd ekStwn ijek.kq dk vuqikr fuf'pr gksrk gSA 

Dalton's Atomic Theory 
MkYVu dk ijek.kq flºkar
Dalton's Atomic Theory 
MkYVu dk ijek.kq flºkar
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By 1900, it was discovered that the atom was not a simple, 
indivisible particle, but rather it contains sub-atomic particles. 

J.J. Thomson discovered the sub-atomic particle named 
'Electron.' 

1900 rd] ;g irk pyk fd ijek.kq ,d ljy] vfoHkkT; d.k ugha Fkk] cfYd blesa 

mi&ijek.kq d.k gksrs gSaA

ts-ts- FkkWelu us mi&ijek.kq d.k dh • kst dh ftldk uke b̂ysDVªkWu* gSA

J.J. Thomson's Atomic Model 
Fkkselu dk ijek.kq ekWMy
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J.J. Thomson was the first person who proposed a model for 
the structure of an atom. 

In 1886, E. Goldstein discovered the presence of new 
radiations in a gas discharge and named them canal rays. 

ts-ts- FkkWelu igys O;fÙkQ Fks ftUgksaus ijek.kq dh lajpuk ds fy, ,d ekWMy çLrkfor 

fd;k FkkA

1886 bZú esa xksYMLVhu us ,d xSl fMLpktZ esa u, fofdj.kksa dh mifLFkfr 

dh • kst dh vkSj mUgsa dSuky fdj.kksa dk uke fn;kA

J.J. Thomson's Atomic Model 
FkkWelu dk ijek.kq ekWMy
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Another positively charged sub-atomic particle was discovered 
with experiments of canal rays and it was named as Proton. 

,d vU; ldkjkRed vkosf'kr mi&ijek.kq d.k dks dSuky fdj.kksa ds ç;ksx ds }kjk 

• kstk x;k vkSj bls çksVkWu uke fn;k x;kA

J.J. Thomson's Atomic Model 
FkkWelu dk ijek.kq ekWMy
J.J. Thomson's Atomic Model 
FkkWelu dk ijek.kq ekWMy
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Thomson proposed that an atom consists of a positively 
charged sphere and the electrons (negative charge) are 
embedded in it (as shown in the image given below). 

FkkWelu us çLrkfor fd;k fd ,d ijek.kq esa ,d /ukRed vkosf'kr {ks=k gksrk gS vkSj 
blesa bysDVªkWu (½.kkRed vkos'k) lfEefyr gksrs gSa (tSlk fd uhps nh xbZ Nfo esa 
fn• k;k x;k gS)A

J.J. Thomson's Atomic Model 
FkkWelu dk ijek.kq ekWMy
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Further, Thomson said that the negative and positive charges 
are equal in magnitude. Thus, the atom as a whole is 
electrically neutral. 

blds vykok] FkkWelu us dgk fd udkjkRed vkSj ldkjkRed vkos'k ifjek.k esa cjkcj 
gSaA bl çdkj] ijek.kq eas dqy vkos'k 'kwU; gksrk gSA

J.J. Thomson's Atomic Model 
FkkWelu dk ijek.kq ekWMy
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E. Rutherford is popular as the 'Father' of Nuclear Physics. 

Rutherford is largely known for his work on radioactivity and 
the discovery of the nucleus of an atom.

bUgsa ukfHkdh; HkkSfrdh dk tud dgk tkrk gSA

jnjiQksMZ dks eksVs rkSj ij jsfM;ks/feZrk ij dke djus vkSj v.kq ds ukfHkd 
dh • kst ds fy, tkuk tkrk gS

Rutherford's Model of Atom
jnjQksMZ dk ijek.kq ekWMy
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Rutherford said that in an atom, there is a positively charged 
center known as the Nucleus. 

Rutherford said that nearly all the mass of an atom exists 
in the Nucleus. 

jnjiQksMZ us dgk fd ,d ijek.kq esa] ,d /ukRed vkosf'kr dsaæ gksrk gS ftls ukfHkd ds 
:i esa tkuk tkrk gSA

jnjiQksMZ us dgk fd ijek.kq ds yxHkx lHkh æO;eku ukfHkd esa ekStwn gksrs gSaA

Rutherford's Model of Atom
jnjQksMZ dk ijek.kq ekWMy
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According to Rutherford, the electrons revolve around the 
nucleus in well-defined orbits. 

jnjiQksMZ ds vuqlkj] bysDVªkWu ifjHkkf"kr d{kkvksa esa ukfHkd ds pkjksa vksj ?kwers gSaA

Rutherford's Model of Atom
jnjQksMZ dk ijek.kq ekWMy
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Neils Bohr further extended Rutherford’s model and improved 
his drawbacks.

According to Bohr, only certain special orbits known as energy 
level of electrons are allowed inside the atom. 

uhy cksj us jnjiQksMZ ds ekWMy dks vkSj c<+k;k vkSj mldh dfe;ksa esa lq/kj fd;kA

cksj ds vuqlkj] dsoy dqN fo'ks"k d{kkvksa dks bysDVªkWu dh mQtkZ Lrj

ds :i esa tkuk tkrk gSA

Bohr's Model of Atom 
cksj dk ijek.kq ekWMy
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Bohr said that electrons do not radiate energy while revolving 
in discrete orbits. 

cksj us dgk fd bysDVªkWu vlrr d{kkvksa esa ifjØek djrs gq, ÅtkZ dks fodh.kZ ugha djrs 

gSaA

Bohr named orbits or shells as 
energy levels (K,L,M,N...)-  

ÅtkZ Lrj ds :i esa d{kkvksa dks dqN bl 

izdkj uke fn;k x;k&

Bohr's Model of Atom 
cksj dk ijek.kq ekWMy
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According to this principle lower energy orbitals will be filled 
first only then higher energy orbitals will be filled.  

bl fu;e ds vuqlkj fdlh ijek.kq esa bysDVªkWu mQtkZ ds c<+rs gq, Øe ds vuqlkj Hkjs 

tk,xsaA igys de mtkZ Lrjksa dks Hkjk tk,xk] mlds ckn vfèkd mQWtkZ okys Lrjksa dks Hkjk 

tk,xkA 

Aufbau Principle 
vkWQckm fu;e
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According to this rule paring of electron starts only when all 
the orbitals are singly filled.  

bl fu;e ds vuqlkj] tgk¡ rd laHko gks fdlh midks'k ds d{kdksa esa v;qfXer bysDVªkWuksa 

dh la[;k vfèkdre jgrh gS vkSj v;qfXer bysDVªkWuksa dk pØ.k lefn'k gksrk gSA 

Hund's Maximum Multiplicity Rule
gq.M dk vfËkdre cgqyrk dk fu;e
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In an Atom two electrons can never have same set of all four 
quantum numbers.  

fdlh ijek.kq eas fdUgha nks bysDVªkWuksa ds fy, pkjksa Dok.Ve la[;kvksa ds eku ,d leku 

ugha gks ldrs gSaA

Pauli Exclusion Principle
ikmyh dk viotZu fu;e
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It is impossible to determine both position as well as 
momentum (velocity) simultaneously at same time.  

fdlh xfr'khy lwE{k d.k (;Fkk&bysDVªkWu] izksVku] U;wVªkWu bR;kfn) dh fLFkfr o laosx 

(vFkok osx) nksuksa dk lkFk ;FkkFkZ fuèkkZj.k vlaHko gSA

Heisenberg's Uncertainty Principle
gkbtsu cxZ dk vfuf'prrk dk flºkar
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A solid material, which typically is hard, ductile, malleable, 
shiny, and fusible with good electrical and thermal 
conductivity, is known as metal. E.g. gold, silver, copper, 
aluminum, etc. 

,d Bksl lkexzh] tks vke rkSj ij dfBu] ueuh;] fuanuh;] pednkj vkSj vPNh fo|qr 
vkSj rkih; pkydrk ds lkFk Ý;wftcy gksrh gS] /krq ds :i esa tkuh tkrh gSA tSls lksuk] 
pkanh] rkack] ,Y;qfefu;e bR;kfnA

Metal /Ëkkrq
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93 Metals are found in Periodic Table. 

Mercury is the only metal that remains liquid at room 
temperature. 

93 /krq,¡ vkorZ lkj.kh esa ikbZ tkrh gSaA

ikjk ,dek=k ,slh /krq gS tks dejs ds rkieku ij rjy jgrh gSA

Metal /Ëkkrq

Mercury is known as Quick Silver. 

cq/ dks fDod flYoj ds :i esa tkuk tkrk gSA
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Next

Mercury Vapors are filled in florescent lamps. 

Aluminum is most abundant metal in Earth Crust. 

ejdjh osilZ ÝyksjkslsaV ySai esa Hkjs gksrs gSaA

vFkZ ØLV esa ,Y;wehfu;e lcls çpqj ek=kk esa /krq gSA

Metal /Ëkkrq

Silver is best conductor of Heat and Electricity. 

jtr Å"ek vkSj fo|qr dk lcls vPNk laokgd gSA
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Gold is most malleable and ductile. 

Lithium is least dense metal. 

Osmium is most dense metal.

 

Gallium metal melts on palm. 

lksuk lcls fuanuh; vkSj ueuh; gSA

fyfFk;e de ls de ?kuh /krq gSA

vkWfLe;e lcls ?kuh /krq gSA

xSfy;e /krq gFksyh ij fi?ky tkrh gS

Metal /Ëkkrq
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Next

Sodium & Potassium are soft metals and can be cut by knife. 

Sodium is kept immersed in Kerosene oil because it catches 
fire in air. 

Cesium is most reactive metal. 

Cesium has lowest ionization enthalpy. 

lksfM;e vkSj iksVsf'k;e uje /krq gSa vkSj pkdw ls dkVk tk ldrk gSA

lksfM;e dks feêðh ds rsy esa Mqcks dj j• k tkrk gS D;ksafd ;g gok esa vkx idM+rk gSA

lhft;e lcls vf/d çfrfØ;k'khy /krq gSA

lhft;e esa lcls de vk;uhdj.k gksrk gSA

Metal /Ëkkrq
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All elements or substances, which are not metals, are known 
as non-metals. E.g. hydrogen, oxygen, iodine, carbon, etc.  

Non-metals have variety of colors and they are poor conductors 
of heat and electricity. 

Non-metal

lHkh rRo ;k inkFkZ] tks /krq ugha gSa] xSj&/krq ds :i esa tkus tkrs gSaA tSls gkbMªkstu] 
vkWDlhtu] vk;ksMhu] dkcZu bR;kfnA

xSj&/krqvksa esa jaxksa dh fofo/rk gksrh gS vkSj os Å"ek vkSj fctyh ds • jkc 
laokgd gksrs gSaA
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Non-metals are not lustrous, sonorous, or malleable. 

17 Non-metals are found in Periodic Table. 

xSj&/krq,a pednkj] lqdksey ;k fuanuh; ugha gSaA

17 xSj&/krq,a vkorZ lkj.kh esa ikbZ tkrh gSaA

Fluorine is most Reactive and Electronegative Non- Metal. 

Iodine is only lustrous Non-Metal. Matter In our 

Ýyksjhu lcls vf/d çfrfØ;k'khy vkSj bysDVªksuxsfVo xSj&/krq gSA

vk;ksMhu dsoy pednkj xSj&/krq gSA gekjs esa ckr

Non-metal
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Bromine is only Liquid Non- Metal. 

Chlorine has highest Electron Gain Enthalpy. 

Oxygen is most abundant in Earth Crust. 

Hydrogen is most abundant in Universe. 

Nitrogen is most abundant in Atmosphere. 

czksehu dsoy rjy xSj /krq gSA

Dyksjhu esa mPpre bysDVªkWu xsu ,uFkyhih gksrk gSA

vkWfDltu ìFoh ØLV esa lcls çpqj ek=kk esa gSA

czãkaM esa gkbMªkstu lcls çpqj ek=kk esa gSA

ukbVªkstu ok;qeaMy esa lcls çpqj ek=kk esa gSA

Non-metal
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Graphite , which is an allotropic form of Carbon is only non 
metallic Conductor. 

Graphene (single layer of Graphite) is one of the best thermal 
conductor. 

xzsiQkbV] tks dkcZu dk ,d vykWVªksfid :i gS] dsoy xSj /krq daMDVj gSA

xzsiQhu (xzsiQkbV dh ,dy ijr) lcls vPNk FkeZy daMDVj esa ls ,d gSA

Non-metal
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Elements which behaves as metals as well as non-metals are 
known as metalloids. 

Metalloids behave as Insulator at low temperature but 
conductor of electricity at higher temperatures. 

,sls rRo tks /krqvksa ds lkFk&lkFk xSj&/krqvksa ds :i esa O;ogkj djrs gSa] mUgsa 

esVykW;M ds :i esa tkuk tkrk gSA

esVykWbM de rkieku ij bUlqysVj ds :i esa O;ogkj djrs gSa ysfdu mPp rkieku 

ij fctyh ds daMDVjA

Metalloids
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8 metalloids are found in Periodic Table. 

Silicon is most abundant metalloid found in Earth's Crust 

Silicon & Germanium are used in computer Chips and 
photovoltaic cells. 

ihfj;ksfMd Vscy esa 8 /krq,a ikbZ tkrh gSaA

flfydu ìFoh ds ØLV esa ik;k tkus okyk lcls çpqj /krq gS

flfydkWu vkSj teZsfu;e dk mi;ksx daI;wVj fpIl vkSj iQksVksoksfYVd 

dksf'kdkvksa esa fd;k tkrk gSA

Metalloids 



32
Next

A substance, composed of two or more elements, is known as 
'compound.' 

Compound is the result of the chemically combination of two or 
more elements in a fixed proportion. 

,d inkFkZ] tks nks ;k vf/d rRoksa ls cuk gksrk gS] ;̂kSfxd* ds :i esa tkuk tkrk 

gSA

;kSfxd ,d fuf'pr vuqikr esa nks ;k nks ls vf/d rRoksa ds jklk;fud 

la;kstu dk ifj.kke gSA

Compound 



32
Next

Properties of a compound are somehow different from its 
constituent elements, whereas, the properties of a mixture are 
the same as of its constituting elements or compounds. 

fdlh ;kSfxd ds xq.k mlds ?kVd rRoksa ls fdlh rjg fHkUu gksrs gSa] tcfd] ,d feJ.k ds 

xq.k blds fuekZ.k rRoksa ;k ;kSfxdksa ds leku gksrs gSaA

Compound 
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