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inkFkZ dh voLFkk,¡ ,oa mudk oxhZdj.k 
(States of Matter and Its Classification)

jlk;u foKku foKku dh og 'kk[kk gS ftlds varxZr inkFkks± ds laxBu (Composition)] xq.k (Properties)] lajpuk 
(Structure) vkfn dk vè;;u fd;k tkrk gSA

zz jlk;u foKku ds varxZr ge inkFkks± esa gksus okys fofHkUu ifjorZuksa rFkk bu ifjorZuksa dks fuèkkZfjr djus okys fu;eksa 

dk Hkh vè;;u djrs gSaA

zz Chemistry (jlk;u foKku) 'kCn dh mRifÙk ySfVu Hkk"kk ds 'kCn dhfe;k (Chemia) ls gqbZ gS] ftldk vFkZ gksrk 

gSµdkyk jaxA

zz ysoksfl;j (Lavoisier) dks vkèkqfud jlk;u foKku dk tUenkrk dgk tkrk gSA

jlk;u foKku dk vè;;u ljy cukus gsrq bls eq[;r% rhu 'kk[kkvksa esa ck¡Vk x;k gS&

  (i) HkkSfrd jlk;u (ii) vdkcZfud jlk;u (iii) dkcZfud jlk;u

HkkSfrd jlk;u (Physical Chemistry)

blds varxZr ge inkFkZ dh HkkSfrd voLFkk] xq.kksa o jklk;fud izØeksa ls lacafèkr fl¼karksa dk vè;;u djrs gSaA

vdkcZfud jlk;u (Inorganic Chemistry)

blds varxZr ge vdkcZfud (dkcZujfgr) rÙoksa o muds ;kSfxdksa dh lajpuk] xq.kèkeks± dk vè;;u djrs gSaA

dkcZfud jlk;u (Organic Chemistry)

blds varxZr ge dkcZfud (dkcZu;qDr) rÙoksa o muds ;kSfxdksa dh lajpuk] xq.kèkeks± dk vè;;u djrs gSaA

vè;k;
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14 jlk;u foKku

foy;u dh lkaærk

foy;u esa mifLFkr foys; inkFkZ dh ek=kk] foy;u dh lkaærk (Concentration of Solution) dgykrh gSA

zz ;fn foy;u esa foys; dh ek=kk de gks rks bls ^ruq foy;u* (Dilute Solution) dgrs gSa tcfd foys; dh vfèkd 
ek=kk okys foy;u dks ^lkaæ foy;u* (Concentrate Solution) dgrs  gSaA

zz foy;u esa mifLFkr foys; dh ?kqyu'khyrk ds vkèkkj ij foy;u rhu izdkj ds gksrs gSaµ

 (i) vlar`Ir foy;u (ii) lar`Ir foy;u (iii) vfrlar`Ir foy;u

vlar`Ir foy;u (Unsaturated Solution): ,slk foy;u] ftlesa fdlh fuf'pr rki ij foys; dh vkSj vfèkd 
ek=kk ?kksyh tk lds] vlar`Ir foy;u dgykrk gSA

lar`Ir foy;u (Saturated Solution): ,slk foy;u] ftlesa fdlh fuf'pr rki ij foys; dh vkSj vfèkd ek=kk 
?kksyh u tk lds vFkkZr~ ,slk foy;u ftlesa foys; inkFkZ dh vfèkdre ek=kk ?kqyh gqbZ gks] lar`Ir foy;u (Saturated 
Solution) dgykrk gSA

vfrlar`Ir foy;u (Supersaturated Solution): ;fn lar`Ir foy;u dk rki FkksM+k&lk c<+k fn;k tk, rks blesa 
foys; dh oqQN vkSj ek=kk ?kksyh tk ldrh gS] rc ,sls foy;u dks vfrlar`Ir foy;u (Supersaturated Solution) 
dgrs gSaA

ijh{kksi;ksxh egÙoiw.kZ rF;

zz vkèkqfud jlk;u foKku dk firk ysoksfl;j dks dgk tkrk gSA

zz oS'ysf"kd jlk;u esa fofHkUu æO;ksa dk xq.kkRed rFkk ek=kkRed fo'ys"k.k fd;k tkrk gSA

zz lcls gYdk rÙo gkbMªkstu gSA

zz 'kq¼ ok;q lekax feJ.k dk mnkgj.k gSA

zz feJ èkkrq,¡ lekaxh feJ.k gksrh gSaA

zz ok;q xSl ,oa tyok"i dk feJ.k gSA

zz ,Ydksgy ,oa ty dk feJ.k lekaxh feJ.k gSA

zz isVªksy ,oa ty dk feJ.k fo"kekaxh feJ.k gSA

zz rkack iznw"k.k jfgr rÙo gSA

zz vklqr ty vklou fofèk }kjk izkIr fd;k tkrk gSA

zz fuyacu fo"kekaxh dh rjg dk feJ.k gSA

zz dksykWbM fo"kekaxh dh rjg dk feJ.k gSA

zz æo dh IykTek voLFkk fo|qr dh lqpkyd gksrh gSA

zz vklsZfud ,oa ,aVheuh mièkkrq Js.kh ds rÙo gSaA

zz czksehu dejs ds rki ij nzo voLFkk esa ik;k tkrk gSA

zz vklqr ty vklou fofèk ls izkIr fd;k tkrk gSA

zz ihry]rkack ,oa tLrs dk feJ.k gSA

zz dksYM ¯Mªd esa dkcZu MkbvkWDlkbM xSl dk ty esa foy;u gksrk gSA

zz rkack 'kq¼ inkFkZ gSA

zz vklsZfud esa èkkrq ,oa vèkkrq nksuksa rjg ds rÙo ik, tkrs gSaA



15inkFkZ dh voLFkk,¡ ,oa mudk oxhZdj.k

cgqfodYih; iz'u

 1. i`Foh ij lokZfèkd ek=kk esa ik;k tkus okyk rÙo 
dkSu&lk gS\

 (a) vkWDlhtu (b) flfydkWu
 (c) ,Y;wfefu;e (d) buesa ls dksbZ ugha
 2. ekuo 'kjhj esa lokZfèkd ek=kk esa ik;k tkus okyk rÙo 

dkSu&lk gS\
 (a) vkWDlhtu (b) flfydkWu
 (c) dkcZu (d) gkbMªkstu
 3. dkSu&lk vèkkrq rÙo dejs ds rki ij æo voLFkk 

esa ik;k tkrk gS\
 (a) gkbMªkstu (b) czksehu
 (c) ikjk (d) flfydkWu
 4. lcls gYdk rÙo dkSu&lk gS\
 (a) czksehu (b) ,Y;wfefu;e
 (c) gkbMªkstu (d) flfydkWu
 5. vklqr ty fdl fofèk ls izkIr fd;k tkrk gS\
 (a) vklou (b) ÅèoZikru
 (c) fØLVyu (d) ok"ihdj.k
 6. fuEufyf[kr esa dkSu&lk vfØLVyh; Bksl inkFkZ gS\
 (a) pkanh (b) rkack
 (c) dk¡p (d) lksfM;e DyksjkbM
 7. fuEufyf[kr esa dkSu&lk fØLVyh; Bksl inkFkZ gS\
 (a) IykfLVd (b) DokV~”kZ
 (c) jcj (d) buesa ls dksbZ ugha
 8. fuEufyf[kr esa ls dkSu&lk 'kq¼ inkFkZ gS\
 (a) rkack (b) pk;
 (c) e`nk (d) gok
 9. ,d ,oksxkMªks la[;k dk eku gksxk&
 (a) 6.022 × 10–23 (b) 6.022 × 1023

 (c) 6.022 × 10–19 (d) 6.022 × 1017

 10. fuEufyf[kr esa ls dkSu&lk@ls jklk;fud ifjorZu dk@
ds mnkgj.k gS@gSa\

 1- lksfM;e DyksjkbM dk fØLVyu
 2- ciZQ dk xyu
 3- nqXèk vkLdanu
  owQV%
 (a) dsoy 1 vkSj 3 (b) dsoy 3
 (c) 1] 2 vkSj 3 (d) buesa ls dksbZ ugha 

 11. fuEufyf[kr rÙo lewgksa esa ls dkSu&lk i`Foh ij thou 
dh mRifÙk ds fy;s ewyr% mÙkjnk;h Fkk\

 (a) gkbMªkstu] vkWDlhtu] lksfM;e
 (b) dkcZu] gkbMªkstu] ukbVªkstu
 (c) vkWDlhtu] dSfYl;e] iQkWLiQksjl
 (d) dkcZu] gkbMªkstu] iksVSf'k;e
 12. feV~Vh vkSj ty ds foy;u dks fdl fofèk ls 

vyx djsaxs\
 (a) ok"ihdj.k (Evaporation)
 (b) vklou (Distillation)
 (c) volknu (Sedimentation)
 (d) fØLVyu (Crystallization)
 13. dksykWbM D;k gS\
 (a) nks ;k nks ls vfèkd inkFkks± dk lekax feJ.k
 (b) nks ;k nks ls vfèkd inkFkks± dk fo"kekax feJ.k
 (c) (a) o (b) nksuksa
 (d) mi;qZDr esa ls dksbZ ugha
 14. ';kurk ds lacaèk esa fopkj djsa&
 1. fdlh nzo dh ';kurk ml nzo ds varjk.kfod 

cyksa dh ifjeki gksrh gSA
 2. rki c<+kus ij fdlh nzo dh ';kurk de gks 

tkrh gSA
  mijksDr esa ls dkSu&lk@ls dFku lgh gS@gSa\
 (a) dsoy 1 (b) dsoy 2
 (c) 1 vkSj 2 nksuksa (d) u rks 1 vkSj u gh 2
 15. lkekU;r% inkFkks± ds ?kuRo ds lacaèk esa dkSu&lk 

fodYi lgh gS\
 (a) Bksl > nzo > xSl (b) Bksl > xSl > nzo
 (c) Bksl = xSl > nzo (d) nzo > Bksl > xSl
 16. fuEufyf[kr dFkuksa ij fopkj djsa&
 1. rki c<+kus ls fdlh nzo dk i`"B ruko c<+ 

tkrk gSA
 2. rki c<+kus ls fdlh nzo dh ';kurk de gks 

tkrh gSA
  mijksDr esa ls dkSu&lk@ls dFku lgh gS@gSa\
 (a) dsoy 1 (b) dsoy 2
 (c) 1 vkSj 2 nksuksa (d) u rks 1 vkSj u gh 2



16 jlk;u foKku

 17. vfHkfØ;k dh nj dks dkSu&dkSu ls dkjd izHkkfor 
djrs gSa\

 1. vfHkdkjdksa dh izÑfr
 2. mRizsjd
 3. vfHkdkjdksa dk i`"B {ks=kiQy
  dwV%
 (a) dsoy 1 vkSj 2 (b) dsoy 1 vkSj 3
 (c) dsoy 2 vkSj 3 (d) 1, 2 vkSj 3
 18. yksgs dh èkkrq dks la{kkj.k ls cpkus ds fy;s ml ij 

fdl èkkrq dk ysiu fd;k tkrk gS\
 (a) Al (b) Zn
 (c) Cu (d) Al + Cu
 19. fuEufyf[kr dFkuksa ij fopkj djsa&
 1. yksgs ij tax yxuk èkkrq la{kkj.k dk ,d 

mnkgj.k gSA
 2. yksgs ij tax yxuk ,d vkWDlhdj.k vfHkfØ;k gSA
  mijksDr esa ls dkSu&lk@ls dFku lgh gS@gSa\
 (a) dsoy 1 (b) dsoy 2
 (c) 1 vkSj 2 nksuksa (d) u rks 1 vkSj u gh 2

 20. ,sls fefJr nzoksa dks ftuds DoFkukadksa ds chp dk 

varj cgqr de gksrk gS] fdl fofèk ls i`Fkd~ fd;k 

tkrk gS\

 (a) mQèoZikru (Sublimation)

 (b) izHkkth vklou (Fractional Distillation)

 (c) o.kZys[ku (Chromatography)

 (d) vklou (Distillation)

 21. fuEufyf[kr dFkuksa ij fopkj djsa&

 1. lkekU;r;k Bksl inkFkks± dh foys;rk rki c<+kus 

ij c<+rh gSA

 2. fdlh nzo esa xSl dh foys;rk rki c<+kus ls 

c<+rh gSA

  mijksDr esa ls dkSu&lk@ls dFku lR; gS@gSa\

 (a) dsoy 1

 (b) dsoy 2

 (c) 1 vkSj 2 nksuksa

 (d) u rks 1 vkSj u gh 2

mÙkjekyk

 1. (a) 2. (a) 3. (b) 4. (c) 5. (a) 6. (c) 7. (b) 8. (a) 9. (b) 10. (b)
 11. (b) 12. (c) 13. (b) 14. (c) 15. (a) 16. (b) 17. (d) 18. (b) 19. (c) 20. (b)
 21. (a)

vfr y?kqmÙkjh; iz'u (mÙkj yxHkx 20 'kCnksa esa nhft;s)

 (a) ;kSfxd rFkk rÙo esa ikfjHkkf"kr fHkUurk D;k gS\
 UKPSC (Mains) 2016
 (b) /krq dks mnkgj.k lfgr ifjHkkf"kr dhft;sA

 (c) Bksl D;k gS\ O;oLFkk dh izÑfr ds vk/kj ij ;g 

fdrus izdkj dh gksrh gS\

 (d) xSlksa ds xq.kksa dh ppkZ la{ksi esa djsaA

 (e) fuyacu dks ifjHkkf"kr djsaA

 1. èkkrq] vèkkrq ,oa mièkkrq fdls dgrs gSa\ la{ksi esa 
fyf[k;sA

 2. inkFkZ fdls dgrs gSa\ HkkSfrd vkèkkj ij inkFkks± dk 
oxhZdj.k djsaA

y?kq ,oa nh?kZmÙkjh; iz'u (mÙkj yxHkx 50, 125 ;k 250 'kCnksa esa nhft;s)

 3. vklou fofèk ds lanHkZ esa la{ksi esa fyf[k;sA

 4. feJ.k D;k gS\ lekax feJ.k ,oa fo"kekax feJ.k ds 
lanHkZ esa la{ksi esa fyf[k;sA

 5. xSlh; fu;e dks foLrkj iwoZd le>k;sA



ijek.kq lajpuk] jsfM;kslfØ;rk ,oa jklk;fud caèku 
(Atomic Structure, Radio Activity 

& Chemical Bonding)

2.1 ijek.kq lajpuk (Atomic Structure)
ijek.kq (Atom): fdlh rÙo dk og NksVs&ls&NksVk d.k tks Lora=k :i ls jklk;fud vfHkfØ;k esa Hkkx ys ldrk 

gS fdarq Lora=k :i ls jg (Independent Existence) ugha ldrk gS] ijek.kq dgykrk gSA

v.kq (Molecule): fdlh rÙo dk og NksVs&ls&NksVk d.k tks Lora=k :i ls jg (Exist) ldrk gS] v.kq dgykrk 
gSA v.kq ijek.kqvksa ds feyus ls curs gSaA

MkYVu dk ijek.kq fl¼kar (Dalton’s Atomic Theory)
nzO; dh lajpuk lacaèkh izFke fl¼kar tkWu MkYVu us fn;k] mUgksaus crk;k fdµ
 (i) izR;sd nzO; (Matter) vR;ar lw{e d.kksa ls feydj cuk gksrk gS] ftUgsa ijek.kq (Atom) dgrs gSaA
 (ii) ijek.kq fdlh Hkh nzO; dh lw{ere vfoHkkT; (Undivisible) bdkbZ gksrh gS] ftls vU; lw{e d.kksa esa rksM+k ugha 

tk ldrk gSA
19oha 'krkCnh ds var esa oSKkfudksa us ;g fl¼ dj fn;k fd ijek.kq vfoHkkT; ugha gS] ;g Lo;a vU; lw{e d.kksa 

(bysDVªkWu] izksVkWu] U;wVªkWu vkfn) ls feydj cuk gksrk gSA

ijek.kq ds ekSfyd d.k (Fundamental Particles of Atom)
ijek.kq Lo;a ewy d.kksa ls feydj cuk gksrk gSA ewy d.k fuEufyf[kr gSa&
  (i) bysDVªkWu (ii) izksVkWu (iii) U;wVªkWu
bysDVªkWu (Electron)

zz bysDVªkWu dh [kkst ^fMLpktZ ufydk* (Discharge Tube) iz;ksx }kjk lj ts-ts- FkkWelu (Sir J.J. Thomson) us dhA

zz mUgksaus crk;k fd lkekU; ifjfLFkfr;ksa esa xSlsa fo|qr dh oqQpkyd gksrh gSa fdarq ;fn bu ij vR;ar de nkc (Low 
Pressure) o mPp foHko (High Voltage) yxk;k tk, rks fo|qr fdj.kksa (Rays) ds :i esa xSlksa ls cgus yxrh gSa] 
bu fdj.kksa dks dSFkksM fdj.ksa (Cathode Rays) dgrs gSaA

zz ^fMLpktZ ufydk* esa dSFkksM (½.k bysDVªksM) ls fudyus okys oqQN d.k ,uksM (èku bysDVªksM) ij ckSNkj 
(Bombarding) djrs gSaA

zz ;fn ,uksM ds ihNs izfrnhIr inkFkZ (Fluorescent Material) tSlsµftad lYiQkbM (ZnS) vkfn dk ysi dj fn;k tk, 
rks ;g dSFkksM d.kksa dh ckSNkj vkSj Li"V fn[kkbZ nsrh gSA

  (;gh fl¼kar Vsyhfo”ku (TV) esa Hkh viuk;k tkrk gS)
zz ;g Li"V gS fd mijksDr ijh{k.k esa oqQN d.k fdj.kksa ds :i esa ½.kkosf'kr dSFkksM ls èkukosf'kr ,uksM dh vksj 
pyrs gSa] ;gh d.k bysDVªkWu dgykrs gSaA

zz bysDVªkWu ijek.kq dks cukus okyk ,d ewy d.k (Fundamental Particle) gksrk gSA
zz vkos'k (Charge): bysDVªkWu ij bdkbZ ½.k vkos'k = 1.6022 × 10–19 owQykWe (c) gksrk gSA

zz nzO;eku (Mass): bysDVªkWu dk nzO;eku gkbMªkstu ijek.kq ds 
1

1837
osa Hkkx ds cjkcj vFkkZr~ 9.1 × 10–31 fdxzk- gksrk gSA

vè;k;
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vEy] {kkj ,oa yo.k 
(Acid, Base & Salts)

3.1 vEy ,oa {kkj (Acid and Base)

vEy (Acid)
vEy os ;kSfxd ;k inkFkZ gksrs gSa ftuesa fuEufyf[kr xq.k ik, tkrs gSa&

zz vEy LOkkn esa [kêðs (Sour) gksrs gSaA 
zz vEy uhys fyVel i=k dks yky esa ifjofrZr dj nsrs gSaA

zz  vEy ty esa ?kqyu'khy (Soluble) gksrs gSaA 
zz  vEy fofHkUu èkkrqvksa ls fØ;k djds gkbMªkstu xSl eqDr djrs gSaA 

zz  vEy {kkj ls fØ;k djds yo.k (salt) rFkk ty (water) cukrs gSaA 

{kkj (Base)
{kkj os ;kSfxd ;k inkFkZ gksrs gSa ftuesa fuEufyf[kr xq.k ik, tkrs gSa&

zz {kkj Lokn esa rh[ks ;k dM+os (Bitter) gksrs gSaA 
zz {kkj yky fyVel i=k dks uhys esa ifjofrZr dj nsrs gSaA

zz izcy {kkj (Strong Alkali) fo|qr ds lqpkyd (Conductor) gksrs gSaA 
zz yo.k (Salt) ds ?kksy esa Mky nsus ij ;s èkkrq ds gkbMªkstu cukrs gSaA

zz ;s vEyksa ls fØ;k djds yo.k (Salt) rFkk ty (Water) cukrs gSaA
vEyksa vkSj {kkjksa dks muds xq.kksa dk vè;;u djds vusd oSKkfudksa us ifjHkkf"kr djus dk iz;kl fd;kA bl lanHkZ 

esa vkghZfu;l] czkWUlVsM&ykWjh ,oa yqbl dh vEy&{kkj ladYiuk,¡ egÙoiw.kZ gSaA

vkghZfu;l dh vEy&{kkj fopkjèkkjk (Arrhenius Concept of Acid and Base): vkghZfu;l us vEy rFkk 
{kkjksa dks fuEufyf[kr izdkj ls ifjHkkf"kr fd;k&

vEy (Acid): vEy os inkFkZ gksrs gSa tks vius tyh; foy;u (Aqueous Solution) esa gkbMªkstu vk;u (H+) eqDr 
djrs gSaA

zz os vEy tks tyh; foy;u esa iw.kZr% vk;uhÑr (Ionised) gks tkrs gSa rFkk vfèkd ek=kk esa gkbMªkstu vk;u (H+) 
nsrs gSa] ^izcy vEy* (Strong Acid) dgykrs gSaA mnkgj.k HCl, H2SO4, HNO3 vkfnA

{kkj (Base): vkghZfu;l ds vuqlkj] {kkj os inkFkZ gksrs gSa tks vius tyh; foy;u (Aqueous Solution) ls 
gkbMªkWfDly vk;u (OH–) eqDr djrs gSaA

zz os {kkj tks tyh; foy;u esa iw.kZr% vk;uhÑr (Ionised) gks tkrs gSa rFkk vfèkd ek=kk esa gkbMªkWfDly vk;u (OH–) 
nsrs gSa] izcy {kkj (Strong Base) dgykrs gSaA mnkgj.k NaOH, KOH vkfnA 

czkWUlVsM&ykWjh dk vEy&{kkj fl¼kar (Bronsted-Lowry Theory of Acid and Base): vkghZfu;l dh vEy&{kkj 
fopkjèkkjk dks czkWUlVsM rFkk ykWjh us vkxs c<+k;kA buds vuqlkj&

vEy (Acid): vEy os inkFkZ gSa tks izksVkWu R;kxus (Proton Donor) dh izo`fÙk j[krs gSa] vFkkZr~ tks H+ eqDr djrs gSaA

{kkj (Base): {kkj os inkFkZ gSa tks izksVkWu (H+) xzg.k djrs gSaA

yqbl dh vEy&{kkj fopkjèkkjk (Lewis Concept of Acid and Base): yqbl us bysDVªkWfud fl¼kar ds vkèkkj 
ij vEy&{kkj ds O;ogkj dks le>k;kA

vè;k;
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44 jlk;u foKkuÅ"ek jlk;u ,oa fo|qr jlk;u 
(Thermo Chemistry & Electrochemistry)

4.1 mQ"ek jlk;u (Thermo Chemistry)
mQ"ekxfrdh (Thermodynamics): foKku dh ftl 'kk[kk ds varxZr fofHkUu HkkSfrd rFkk jklk;fud izØeksa ds 

varxZr gksus okys mQtkZ ifjorZu (Energy Changes) dk vè;;u fd;k tkrk gS] mls mQ"ekxfrdh (Thermodynamics) 
dgrs gSaA

mQ"ekxfrdh ds vè;;u gsrq rhu eq[; ?kVd vko';d gSa& 
 (i) fudk; (System) (ii) ifjos'k (Surrounding) (iii) fo'o (Universe)

fudk; (System)% og nzO; ;k nzO; dk Hkkx ;k dksbZ HkkSfrd&jklk;fud izfØ;k ftldk mQ"ekxfrdh ds varxZr 
vè;;u djuk gks] fudk; (System) dgykrk gSA

ifjos'k (Surrounding)% fudk; ds vfrfjDr laiw.kZ Hkkx ifjos'k (Surrounding) dgykrk gSA

fo'o (Universe)% fudk; rFkk ifjos'k dks la;qDr :i ls fo'o dgrs gSaA 

fo'o = fudk; + ifjos'k

fudk; ds izdkj (Type of System): mQtkZ (Energy) o nzO; (Matter) ds fofue; ds vkèkkj ij fudk; rhu 
izdkj ds gksrs gSa&

 (i) [kqyk fudk; (Open system)
 (ii) can fudk; (Closed system)

 (iii) foyfxr fudk; (Isolated system)

 (i) [kqyk fudk; (Open System)% og fudk; tks vius ifjos'k (Surrounding) ds lkFk mQtkZ (Energy) vkSj nzO; 
(Matter) nksuksa dk vknku&iznku dj ldrk gS] [kqyk fudk; dgykrk gSA 

 (ii) can fudk; (Closed System)% og fudk; tks vius ifjos'k ds lkFk mQtkZ dk vknku&iznku rks dj ldrk gS 
ysfdu nzO; (Matter) dk ugha] can fudk; dgykrk gSA

 (iii) foyfxr fudk; (Isolated System)% og fudk; tks vius ifjos'k (Surrounding) ds lkFk u rks mQtkZ dk u 
gh nzO; dk vknku&iznku dj ldrk gS] foyfxr fudk; dgykrk gSA

mQ"ek xfrdh dk izFke fu;e (First Law of Thermodynamics)
mQ"ekxfrdh dk izFke fu;e ^mQtkZ laj{k.k ds fl¼kar* (Law of Conservation of Energy) ij vkèkkfjr gSA

mQ"ekxfrdh ds izFke fu;e ds vuqlkj] fdlh fudk; rFkk mlds ifjos'k dh dqy mQtkZ fLFkj jgrh gS vFkkZr~ mQtkZ u 
rks mRiUu gksrh gS vkSj u gh bls u"V fd;k tk ldrk gS] cfYd bls ,d :i ls nwljs :i esa cnyk tk ldrk gSA

mQ"ekxfrdh ds izFke fu;e dks vkarfjd mQtkZ (DE),  mRlftZr mQ"ek (Q) rFkk dk;Z (W) ds :i esa Hkh crk;k tk 
ldrk gSA blds vuqlkj vkarfjd mQtkZ] Å"ek vkSj dk;Z ds ;ksx ds cjkcj gksrh gSA

∆ E  =  Q + W

mQ"ekèkkfjrk (Heat Capacity): fdlh inkFkZ dk rkiEkku 1° lsfYl;l ;k 1 dsfYou (K) c<+kus ds fy;s vko';d 
mQ"ek dh ek=kk (Q) ml inkFkZ dh mQ"ekèkkfjrk (C) dgykrh gSA

mQ"ekèkkfjrk (C) = 
(Q)
( T)D
 

 

Å"ek dh ek=kk
rkieku ifjorZu

vè;k;
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vdkcZfud jlk;u 
(Inorganic Chemistry)

vdkcZfud jlk;u ^jlk;u foKku* dh ,d 'kk[kk gS ftlesa dkcZu dks NksM+dj 'ks"k lHkh rÙoksa vkSj vusd ;kSfxdksa 
dk vè;;u fd;k tkrk gSA cksjkWu] flfydkWu] tesZfu;e vkfn rÙo Hkh yxHkx mlh izdkj ds vusd ;kSfxd cukrs gSa 
tSlsµ dkcZuA ysfdu budk egÙo mruk ugha gS] ftruk dkcZu ;kSfxdksa dkA blfy;s dkcZfud jlk;u dk vU; rÙoksa ls 
vyx jklk;fud {ks=k eku fy;k x;k gSA euq"; ,oa ouLifr;ksa dk thou dkcZu ;kSfxdksa ds pØ ij fuHkZj gSA vdkcZfud 
jlk;u esa ftu rÙoksa dk o.kZu gS] muesa ls dqN èkkrq gSa vkSj dqN vèkkrqA

5.1 rÙoksa dk oxhZdj.k (Classification of Elements)
fofHkUu jklk;fud rÙoksa vkSj muds ;kSfxdksa dk ljy o Øec¼ vè;;u djus gsrq rÙoksa dks fofHkUu lewgksa esa 

oxhZÑr djus dh vko';drk gqbZA vr% izkjaHk ls gh fofHkUu vkèkkjksa ij rÙoksa dk oxhZdj.k djus ds dbZ iz;kl fd;s x,A

rÙoksa dk vkorhZ oxhZdj.k (Periodic Classification of Elements)
rÙoksa dh ,slh O;oLFkk ftlesa fuf'pr varjky ds ckn leku xq.k okys inkFkZ (rÙo) mifLFkr gksa] rÙoksa dk vkorhZ 

oxhZdj.k dgykrk gSA 

zz rÙoksa ds vkorhZ oxhZdj.k gsrq ^MkWcsfjfu;j dk f=kd fl¼kar* (Doberenier Law of Triad), U;wySaM dk v"Vd fl¼kar 
(Newland Law of Octave), yksFkj es;j dk ijek.kq Hkkj] ijek.kq vk;ru oØ vkfn fu;e fn;s x,] ijarq o`gn~ 
vè;;u djus ij mijksDr lHkh fu;e =kqfViw.kZ fl¼ gq,A 

zz rÙoksa ds vkorhZ oxhZdj.k gsrq loZizFke esaMyhiQ us ,d vkorZ lkj.kh nh tks muds vkorZ fu;e ij vkèkkfjr FkhA

esaMyhiQ dk vkorZ fu;e (Mendeleev’s Periodic Law)
esaMyhiQ ds vkorZ fu;e ds vuqlkj] rÙoksa ds xq.k muds ijek.kq Hkkjksa ds vkorhZ iQyu gksrs gSa (The properties 

of the elements are periodic function of their atomic weights) vFkkZr~ rÙoksa dks muds c<+rs ijek.kq Hkkj ds Øe esa 
O;ofLFkr djus ij leku HkkSfrd o jklk;fud xq.k okys rÙo ,d fuf'pr varjky ds ckn vkrs gSa] ftls vkorhZ xq.k 
dgk tkrk gSA

esaMyhiQ dh vkorZ lkj.kh ds xq.k
zz esaMyhiQ us viuh vkorZ lkj.kh esa rÙoksa dks ijek.kq Hkkjksa ds c<+rs gq, Øe esa {kSfrt iafDr;ksa esa O;ofLFkr fd;k] 
ftUgsa Jsf.k;k¡ (Series) dgk x;kA 

zz Jsf.k;ksa dks lkr {kSfrt dkWyeksa esa ck¡Vk x;k] ftUgsa vkorZ (Periods) dgk x;kA

zz Jsf.k;ksa dks vkB [kM+s dkWyeksa esa ck¡Vk x;k] ftUgsa oxZ (Groups) dgk x;kA 

zz esaMyhiQ dh vkorZ lkj.kh ls rÙoksa o muds ;kSfxdksa dk vè;;u lqfoèkktud o Øec¼ gks x;kA

zz fdlh oxZ ds y{k.kksa dk lkekU; vè;;u dj ysus ls ml oxZ ds lHkh rÙoksa ds xq.kksa dk vuqeku gks tkrk gSA

zz fofHkUu rÙoksa] tSlsµ IysfVue] ;wjsfu;e vkfn ds ijek.kq Hkkj mudh vkorZ lkj.kh esa fLFkfr ns[krs gq, la'kksfèkr fd;s 
x, gSaA

zz esaMyhiQ us vkorZ lkj.kh esa dqN LFkku u, [kksts tkus okys rÙoksa ds fy;s NksM+ fn;s Fks] ftuds LFkku ij u, [kksts 
x, rÙoksa (tSls Sc, Ga, Ge) vkfn dks j[kk x;k] vr% vkorZ lkj.kh us u, rÙoksa dh [kkst dks izsfjr fd;kA

vè;k;
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98 jlk;u foKkudkcZfud jlk;u 
(Organic Chemistry)

tarq vFkok ouLifr;ksa (thoèkkfj;ksa) ls izkIr inkFkks± dks dkcZfud inkFkZ (Organic substance) dgk tkrk gS vFkkZr~ 
dkcZu lHkh tSo ;kSfxdksa dk vfuok;Z ewy rÙo gksrk gSA

¶jlk;u foKku dh og 'kk[kk] ftlosQ varxZr dkcZu osQ (dkcZfud) ;kSfxdksa dk vè;;u fd;k tkrk gS] dkcZfud 
jlk;u (Organic Chemistry) dgykrh gSA¸

zz loZizFke cthZfy;l us crk;k fd dkcZfud ;kSfxd osQoy thoksa }kjk gh cuk, tk ldrs gSa] cthZfy;l dh bl 
fopkjèkkjk dks tSo 'kfDr fl¼kar (Vital Force Theory) dk uke fn;k x;kA

zz cthZfy;l osQ f'k"; Ogksyj (Wholer) us loZizFke iz;ksx'kkyk esa veksfu;e lk;usV [NH4CNO] dks xeZ djosQ 
;wfj;k (NH2CONH2) dk la'ys"k.k fd;k rFkk crk;k fd dkcZfud ;kSfxdksa dks iz;ksx'kkyk esa Hkh la'ysf"kr fd;k 
tk ldrk gSA blls cthZfy;l osQ ^tSo 'kfDr fl¼kar* dk [kaMu gks x;kA

zz dksYcs us lu~ 1845 esa ,flfVd vEy dks mlosQ rÙoksa }kjk la'ysf"kr fd;k rFkk lu~ 1856 esa cFkksZys us ehFksu dks 
mlosQ rÙoksa }kjk la'ysf"kr fd;kA

zz dkcZu&dkcZu caèk (C – C) dh caèku ÅtkZ vis{kkÑr mPp gksus osQ dkj.k dkcZu esa   Ük`a[kfyr (Catenation) gksus dk 
xq.k vfèkd ik;k tkrk gS] ;gh dkj.k gS fd dkcZfud ;kSfxdksa dh la[;k vU; fdlh rÙo osQ ;kSfxdksa dh vis{kk 
cgqr vfèkd gksrh gSA

6.1 dkcZfud ;kSfxdksa dk oxhZdj.k (Classification of Organic Compounds)
dkcZfud ;kSfxdksa dks eq[;r% nks Hkkxksa esa ck¡Vk x;k gS&

 1. [kqyh  Ük`a[kyk okys ;kSfxd (,yhiSQfVd ;kSfxd)  2. can  Ük`aa[kyk okys ;kSfxd (pØh;@lkbfDyd ;kSfxd)

[kqyh Ük`a[kyk okys ;kSfxd (Aliphatic Compounds) 
os dkcZfud ;kSfxd ftuesa dkcZu osQ lHkh ijek.kq vkil esa ,d [kqyh  Ük`a[kyk (Open chain) esa tqM+s jgrs gSa] 

,yhiSQfVd ;kSfxd dgykrs gSaA

vè;k;
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inkFkZ dh voLFkk,¡ ,oa mudk oxhZdj.k
(States of Matter and Its Classification)

jlk;u foKku foKku dh og 'kk[kk gS ftlds varxZr inkFkks± ds laxBu (Composition)] xq.k (Properties)] lajpuk 
(Structure) vkfn dk vè;;u fd;k tkrk gSA

zz jlk;u foKku ds varxZr ge inkFkks± esa gksus okys fofHkUu ifjorZuksa rFkk bu ifjorZuksa dks fuèkkZfjr djus okys fu;eksa 

dk Hkh vè;;u djrs gSaA

zz Chemistry (jlk;u foKku) 'kCn dh mRifÙk ySfVu Hkk"kk ds 'kCn dhfe;k (Chemia) ls gqbZ gS] ftldk vFkZ gksrk 

gSµdkyk jaxA

zz ysoksfl;j (Lavoisier) dks vkèkqfud jlk;u foKku dk tUenkrk dgk tkrk gSA

jlk;u foKku dk vè;;u ljy cukus gsrq bls eq[;r% rhu 'kk[kkvksa esa ck¡Vk x;k gS&

 (i) HkkSfrd jlk;u (ii) vdkcZfud jlk;u (iii) dkcZfud jlk;u

HkkSfrd jlk;u (Physical Chemistry)

blds varxZr ge inkFkZ dh HkkSfrd voLFkk] xq.kksa o jklk;fud izØeksa ls lacafèkr fl¼karksa dk vè;;u djrs gSaA

vdkcZfud jlk;u (Inorganic Chemistry)

blds varxZr ge vdkcZfud (dkcZujfgr) rÙoksa o muds ;kSfxdksa dh lajpuk] xq.kèkeks± dk vè;;u djrs gSaA

dkcZfud jlk;u (Organic Chemistry)

blds varxZr ge dkcZfud (dkcZu;qDr) rÙoksa o muds ;kSfxdksa dh lajpuk] xq.kèkeks± dk vè;;u djrs gSaA

vè;k;
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14 jlk;u foKku

foy;u dh lkaærk

foy;u esa mifLFkr foys; inkFkZ dh ek=kk] foy;u dh lkaærk (Concentration of Solution) dgykrh gSA

zz ;fn foy;u esa foys; dh ek=kk de gks rks bls ^ruq foy;u* (Dilute Solution) dgrs gSa tcfd foys; dh vfèkd 
ek=kk okys foy;u dks ^lkaæ foy;u* (Concentrate Solution) dgrs  gSaA

zz foy;u esa mifLFkr foys; dh ?kqyu'khyrk ds vkèkkj ij foy;u rhu izdkj ds gksrs gSaµ

(i) vlar`Ir foy;u (ii) lar`Ir foy;u (iii) vfrlar`Ir foy;u

vlar`Ir foy;u (Unsaturated Solution): ,slk foy;u] ftlesa fdlh fuf'pr rki ij foys; dh vkSj vfèkd 
ek=kk ?kksyh tk lds] vlar`Ir foy;u dgykrk gSA

lar`Ir foy;u (Saturated Solution): ,slk foy;u] ftlesa fdlh fuf'pr rki ij foys; dh vkSj vfèkd ek=kk 
?kksyh u tk lds vFkkZr~ ,slk foy;u ftlesa foys; inkFkZ dh vfèkdre ek=kk ?kqyh gqbZ gks] lar`Ir foy;u (Saturated 
Solution) dgykrk gSA

vfrlar`Ir foy;u (Supersaturated Solution): ;fn lar`Ir foy;u dk rki FkksM+k&lk c<+k fn;k tk, rks blesa 
foys; dh oqQN vkSj ek=kk ?kksyh tk ldrh gS] rc ,sls foy;u dks vfrlar`Ir foy;u (Supersaturated Solution)
dgrs gSaA

ijh{kksi;ksxh egÙoiw.kZ rF;

zz vkèkqfud jlk;u foKku dk firk ysoksfl;j dks dgk tkrk gSA

zz oS'ysf"kd jlk;u esa fofHkUu æO;ksa dk xq.kkRed rFkk ek=kkRed fo'ys"k.k fd;k tkrk gSA

zz lcls gYdk rÙo gkbMªkstu gSA

zz 'kq¼ ok;q lekax feJ.k dk mnkgj.k gSA

zz feJ èkkrq,¡ lekaxh feJ.k gksrh gSaA

zz ok;q xSl ,oa tyok"i dk feJ.k gSA

zz ,Ydksgy ,oa ty dk feJ.k lekaxh feJ.k gSA

zz isVªksy ,oa ty dk feJ.k fo"kekaxh feJ.k gSA

zz rkack iznw"k.k jfgr rÙo gSA

zz vklqr ty vklou fofèk }kjk izkIr fd;k tkrk gSA

zz fuyacu fo"kekaxh dh rjg dk feJ.k gSA

zz dksykWbM fo"kekaxh dh rjg dk feJ.k gSA

zz æo dh IykTek voLFkk fo|qr dh lqpkyd gksrh gSA

zz vklsZfud ,oa ,aVheuh mièkkrq Js.kh ds rÙo gSaA

zz czksehu dejs ds rki ij nzo voLFkk esa ik;k tkrk gSA

zz vklqr ty vklou fofèk ls izkIr fd;k tkrk gSA

zz ihry]rkack ,oa tLrs dk feJ.k gSA

zz dksYM ¯Mªd esa dkcZu MkbvkWDlkbM xSl dk ty esa foy;u gksrk gSA

zz rkack 'kq¼ inkFkZ gSA

zz vklsZfud esa èkkrq ,oa vèkkrq nksuksa rjg ds rÙo ik, tkrs gSaA



15inkFkZ dh voLFkk,¡ ,oa mudk oxhZdj.k

cgqfodYih; iz'u

1. i`Foh ij lokZfèkd ek=kk esa ik;k tkus okyk rÙo 
dkSu&lk gS\
(a) vkWDlhtu (b) flfydkWu
(c) ,Y;wfefu;e (d) buesa ls dksbZ ugha

2. ekuo 'kjhj esa lokZfèkd ek=kk esa ik;k tkus okyk rÙo 
dkSu&lk gS\
(a) vkWDlhtu (b) flfydkWu
(c) dkcZu (d) gkbMªkstu

3. dkSu&lk vèkkrq rÙo dejs ds rki ij æo voLFkk 
esa ik;k tkrk gS\
(a) gkbMªkstu (b) czksehu
(c) ikjk (d) flfydkWu

4. lcls gYdk rÙo dkSu&lk gS\
(a) czksehu (b) ,Y;wfefu;e
(c) gkbMªkstu (d) flfydkWu

5. vklqr ty fdl fofèk ls izkIr fd;k tkrk gS\
(a) vklou (b) ÅèoZikru
(c) fØLVyu (d) ok"ihdj.k

6. fuEufyf[kr esa dkSu&lk vfØLVyh; Bksl inkFkZ gS\
(a) pkanh (b) rkack
(c) dk¡p (d) lksfM;e DyksjkbM

7. fuEufyf[kr esa dkSu&lk fØLVyh; Bksl inkFkZ gS\
(a) IykfLVd (b) DokV~”kZ
(c) jcj (d) buesa ls dksbZ ugha

8. fuEufyf[kr esa ls dkSu&lk 'kq¼ inkFkZ gS\
(a) rkack (b) pk;
(c) e`nk (d) gok

9. ,d ,oksxkMªks la[;k dk eku gksxk&
(a) 6.022 × 10–23 (b) 6.022 × 1023

(c) 6.022 × 10–19 (d) 6.022 × 1017

10. fuEufyf[kr esa ls dkSu&lk@ls jklk;fud ifjorZu dk@
ds mnkgj.k gS@gSa\

1- lksfM;e DyksjkbM dk fØLVyu
2- ciZQ dk xyu
3- nqXèk vkLdanu

owQV%
(a) dsoy 1 vkSj 3 (b) dsoy 3
(c) 1] 2 vkSj 3 (d) buesa ls dksbZ ugha 

 11. fuEufyf[kr rÙo lewgksa esa ls dkSu&lk i`Foh ij thou 
dh mRifÙk ds fy;s ewyr% mÙkjnk;h Fkk\

 (a) gkbMªkstu] vkWDlhtu] lksfM;e
 (b) dkcZu] gkbMªkstu] ukbVªkstu
 (c) vkWDlhtu] dSfYl;e] iQkWLiQksjl
 (d) dkcZu] gkbMªkstu] iksVSf'k;e
 12. feV~Vh vkSj ty ds foy;u dks fdl fofèk ls 

vyx djsaxs\
 (a) ok"ihdj.k (Evaporation)
 (b) vklou (Distillation)
 (c) volknu (Sedimentation)
 (d) fØLVyu (Crystallization)
 13. dksykWbM D;k gS\
 (a) nks ;k nks ls vfèkd inkFkks± dk lekax feJ.k
 (b) nks ;k nks ls vfèkd inkFkks± dk fo"kekax feJ.k
 (c) (a) o (b) nksuksa
 (d) mi;qZDr esa ls dksbZ ugha
 14. ';kurk ds lacaèk esa fopkj djsa&
 1. fdlh nzo dh ';kurk ml nzo ds varjk.kfod 

cyksa dh ifjeki gksrh gSA
 2. rki c<+kus ij fdlh nzo dh ';kurk de gks 

tkrh gSA
  mijksDr esa ls dkSu&lk@ls dFku lgh gS@gSa\
 (a) dsoy 1 (b) dsoy 2
 (c) 1 vkSj 2 nksuksa (d) u rks 1 vkSj u gh 2
 15. lkekU;r% inkFkks± ds ?kuRo ds lacaèk esa dkSu&lk 

fodYi lgh gS\
 (a) Bksl > nzo > xSl (b) Bksl > xSl > nzo
 (c) Bksl = xSl > nzo (d) nzo > Bksl > xSl
 16. fuEufyf[kr dFkuksa ij fopkj djsa&
 1. rki c<+kus ls fdlh nzo dk i`"B ruko c<+ 

tkrk gSA
 2. rki c<+kus ls fdlh nzo dh ';kurk de gks 

tkrh gSA
  mijksDr esa ls dkSu&lk@ls dFku lgh gS@gSa\
 (a) dsoy 1 (b) dsoy 2
 (c) 1 vkSj 2 nksuksa (d) u rks 1 vkSj u gh 2



16 jlk;u foKku

17. vfHkfØ;k dh nj dks dkSu&dkSu ls dkjd izHkkfor 
djrs gSa\

1. vfHkdkjdksa dh izÑfr
2. mRizsjd
3. vfHkdkjdksa dk i`"B {ks=kiQy

dwV%
(a) dsoy 1 vkSj 2 (b) dsoy 1 vkSj 3
(c) dsoy 2 vkSj 3 (d) 1, 2 vkSj 3

18. yksgs dh èkkrq dks la{kkj.k ls cpkus ds fy;s ml ij 
fdl èkkrq dk ysiu fd;k tkrk gS\
(a) Al (b) Zn
(c) Cu (d) Al + Cu

19. fuEufyf[kr dFkuksa ij fopkj djsa&
1. yksgs ij tax yxuk èkkrq la{kkj.k dk ,d 

mnkgj.k gSA
2. yksgs ij tax yxuk ,d vkWDlhdj.k vfHkfØ;k gSA

mijksDr esa ls dkSu&lk@ls dFku lgh gS@gSa\
(a) dsoy 1 (b) dsoy 2
(c) 1 vkSj 2 nksuksa (d) u rks 1 vkSj u gh 2

 20. ,sls fefJr nzoksa dks ftuds DoFkukadksa ds chp dk 

varj cgqr de gksrk gS] fdl fofèk ls i`Fkd~ fd;k 

tkrk gS\

 (a) mQèoZikru (Sublimation)

 (b) izHkkth vklou (Fractional Distillation)

 (c) o.kZys[ku (Chromatography)

 (d) vklou (Distillation)

 21. fuEufyf[kr dFkuksa ij fopkj djsa&

 1. lkekU;r;k Bksl inkFkks± dh foys;rk rki c<+kus 

ij c<+rh gSA

 2. fdlh nzo esa xSl dh foys;rk rki c<+kus ls 

c<+rh gSA

  mijksDr esa ls dkSu&lk@ls dFku lR; gS@gSa\

 (a) dsoy 1

 (b) dsoy 2

 (c) 1 vkSj 2 nksuksa

 (d) u rks 1 vkSj u gh 2

mÙkjekyk

 1. (a) 2. (a) 3. (b) 4. (c) 5. (a) 6. (c) 7. (b) 8. (a) 9. (b) 10. (b)
 11. (b) 12. (c) 13. (b) 14. (c) 15. (a) 16. (b) 17. (d) 18. (b) 19. (c) 20. (b)
 21. (a)

vfr y?kqmÙkjh; iz'u (mÙkj yxHkx 20 'kCnksa esa nhft;s)

(a) ;kSfxd rFkk rÙo esa ikfjHkkf"kr fHkUurk D;k gS\
UKPSC (Mains) 2016

(b) /krq dks mnkgj.k lfgr ifjHkkf"kr dhft;sA

(c) Bksl D;k gS\ O;oLFkk dh izÑfr ds vk/kj ij ;g 

fdrus izdkj dh gksrh gS\

 (d) xSlksa ds xq.kksa dh ppkZ la{ksi esa djsaA

 (e) fuyacu dks ifjHkkf"kr djsaA

1. èkkrq] vèkkrq ,oa mièkkrq fdls dgrs gSa\ la{ksi esa 
fyf[k;sA

2. inkFkZ fdls dgrs gSa\ HkkSfrd vkèkkj ij inkFkks± dk 
oxhZdj.k djsaA

y?kq ,oa nh?kZmÙkjh; iz'u (mÙkj yxHkx 50, 125 ;k 250 'kCnksa esa nhft;s)

 3. vklou fofèk ds lanHkZ esa la{ksi esa fyf[k;sA

 4. feJ.k D;k gS\ lekax feJ.k ,oa fo"kekax feJ.k ds 
lanHkZ esa la{ksi esa fyf[k;sA

 5. xSlh; fu;e dks foLrkj iwoZd le>k;sA



ijek.kq lajpuk] jsfM;kslfØ;rk ,oa jklk;fud caèku 
(Atomic Structure, Radio Activity 

& Chemical Bonding)

2.1 ijek.kq lajpuk (Atomic Structure)
ijek.kq (Atom): fdlh rÙo dk og NksVs&ls&NksVk d.k tks Lora=k :i ls jklk;fud vfHkfØ;k esa Hkkx ys ldrk 

gS fdarq Lora=k :i ls jg (Independent Existence) ugha ldrk gS] ijek.kq dgykrk gSA

v.kq (Molecule): fdlh rÙo dk og NksVs&ls&NksVk d.k tks Lora=k :i ls jg (Exist) ldrk gS] v.kq dgykrk 
gSA v.kq ijek.kqvksa ds feyus ls curs gSaA

MkYVu dk ijek.kq fl¼kar (Dalton’s Atomic Theory)
nzO; dh lajpuk lacaèkh izFke fl¼kar tkWu MkYVu us fn;k] mUgksaus crk;k fdµ

(i) izR;sd nzO; (Matter) vR;ar lw{e d.kksa ls feydj cuk gksrk gS] ftUgsa ijek.kq (Atom) dgrs gSaA
(ii) ijek.kq fdlh Hkh nzO; dh lw{ere vfoHkkT; (Undivisible) bdkbZ gksrh gS] ftls vU; lw{e d.kksa esa rksM+k ugha 

tk ldrk gSA
19oha 'krkCnh ds var esa oSKkfudksa us ;g fl¼ dj fn;k fd ijek.kq vfoHkkT; ugha gS] ;g Lo;a vU; lw{e d.kksa 

(bysDVªkWu] izksVkWu] U;wVªkWu vkfn) ls feydj cuk gksrk gSA

ijek.kq ds ekSfyd d.k (Fundamental Particles of Atom)
ijek.kq Lo;a ewy d.kksa ls feydj cuk gksrk gSA ewy d.k fuEufyf[kr gSa&

(i) bysDVªkWu (ii) izksVkWu (iii) U;wVªkWu
bysDVªkWu (Electron)

zz bysDVªkWu dh [kkst ^fMLpktZ ufydk* (Discharge Tube) iz;ksx }kjk lj ts-ts- FkkWelu (Sir J.J. Thomson) us dhA

zz mUgksaus crk;k fd lkekU; ifjfLFkfr;ksa esa xSlsa fo|qr dh oqQpkyd gksrh gSa fdarq ;fn bu ij vR;ar de nkc (Low 
Pressure) o mPp foHko (High Voltage) yxk;k tk, rks fo|qr fdj.kksa (Rays) ds :i esa xSlksa ls cgus yxrh gSa] 
bu fdj.kksa dks dSFkksM fdj.ksa (Cathode Rays) dgrs gSaA

zz ^fMLpktZ ufydk* esa dSFkksM (½.k bysDVªksM) ls fudyus okys oqQN d.k ,uksM (èku bysDVªksM) ij ckSNkj 
(Bombarding) djrs gSaA

zz ;fn ,uksM ds ihNs izfrnhIr inkFkZ (Fluorescent Material) tSlsµftad lYiQkbM (ZnS) vkfn dk ysi dj fn;k tk, 
rks ;g dSFkksM d.kksa dh ckSNkj vkSj Li"V fn[kkbZ nsrh gSA

(;gh fl¼kar Vsyhfo”ku (TV) esa Hkh viuk;k tkrk gS)
zz ;g Li"V gS fd mijksDr ijh{k.k esa oqQN d.k fdj.kksa ds :i esa ½.kkosf'kr dSFkksM ls èkukosf'kr ,uksM dh vksj 
pyrs gSa] ;gh d.k bysDVªkWu dgykrs gSaA

zz bysDVªkWu ijek.kq dks cukus okyk ,d ewy d.k (Fundamental Particle) gksrk gSA
zz vkos'k (Charge): bysDVªkWu ij bdkbZ ½.k vkos'k = 1.6022 × 10–19 owQykWe (c) gksrk gSA

zz nzO;eku (Mass): bysDVªkWu dk nzO;eku gkbMªkstu ijek.kq ds 
1

1837
osa Hkkx ds cjkcj vFkkZr~ 9.1 × 10–31 fdxzk- gksrk gSA

vè;k;
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vEy] {kkj ,oa yo.k 
(Acid, Base & Salts)

3.1 vEy ,oa {kkj (Acid and Base)

vEy (Acid)
vEy os ;kSfxd ;k inkFkZ gksrs gSa ftuesa fuEufyf[kr xq.k ik, tkrs gSa&

zz vEy LOkkn esa [kêðs (Sour) gksrs gSaA 
zz vEy uhys fyVel i=k dks yky esa ifjofrZr dj nsrs gSaA

zz vEy ty esa ?kqyu'khy (Soluble) gksrs gSaA 
zz vEy fofHkUu èkkrqvksa ls fØ;k djds gkbMªkstu xSl eqDr djrs gSaA 

zz vEy {kkj ls fØ;k djds yo.k (salt) rFkk ty (water) cukrs gSaA 

{kkj (Base)
{kkj os ;kSfxd ;k inkFkZ gksrs gSa ftuesa fuEufyf[kr xq.k ik, tkrs gSa&

zz {kkj Lokn esa rh[ks ;k dM+os (Bitter) gksrs gSaA 
zz {kkj yky fyVel i=k dks uhys esa ifjofrZr dj nsrs gSaA

zz izcy {kkj (Strong Alkali) fo|qr ds lqpkyd (Conductor) gksrs gSaA 
zz yo.k (Salt) ds ?kksy esa Mky nsus ij ;s èkkrq ds gkbMªkstu cukrs gSaA

zz ;s vEyksa ls fØ;k djds yo.k (Salt) rFkk ty (Water) cukrs gSaA
vEyksa vkSj {kkjksa dks muds xq.kksa dk vè;;u djds vusd oSKkfudksa us ifjHkkf"kr djus dk iz;kl fd;kA bl lanHkZ 

esa vkghZfu;l] czkWUlVsM&ykWjh ,oa yqbl dh vEy&{kkj ladYiuk,¡ egÙoiw.kZ gSaA

vkghZfu;l dh vEy&{kkj fopkjèkkjk (Arrhenius Concept of Acid and Base): vkghZfu;l us vEy rFkk 
{kkjksa dks fuEufyf[kr izdkj ls ifjHkkf"kr fd;k&

vEy (Acid): vEy os inkFkZ gksrs gSa tks vius tyh; foy;u (Aqueous Solution) esa gkbMªkstu vk;u (H+) eqDr 
djrs gSaA

zz os vEy tks tyh; foy;u esa iw.kZr% vk;uhÑr (Ionised) gks tkrs gSa rFkk vfèkd ek=kk esa gkbMªkstu vk;u (H+) 
nsrs gSa] ^izcy vEy* (Strong Acid) dgykrs gSaA mnkgj.k HCl, H2SO4, HNO3 vkfnA

{kkj (Base): vkghZfu;l ds vuqlkj] {kkj os inkFkZ gksrs gSa tks vius tyh; foy;u (Aqueous Solution) ls 
gkbMªkWfDly vk;u (OH–) eqDr djrs gSaA

zz os {kkj tks tyh; foy;u esa iw.kZr% vk;uhÑr (Ionised) gks tkrs gSa rFkk vfèkd ek=kk esa gkbMªkWfDly vk;u (OH–) 
nsrs gSa] izcy {kkj (Strong Base) dgykrs gSaA mnkgj.k NaOH, KOH vkfnA 

czkWUlVsM&ykWjh dk vEy&{kkj fl¼kar (Bronsted-Lowry Theory of Acid and Base): vkghZfu;l dh vEy&{kkj 
fopkjèkkjk dks czkWUlVsM rFkk ykWjh us vkxs c<+k;kA buds vuqlkj&

vEy (Acid): vEy os inkFkZ gSa tks izksVkWu R;kxus (Proton Donor) dh izo`fÙk j[krs gSa] vFkkZr~ tks H+ eqDr djrs gSaA

{kkj (Base): {kkj os inkFkZ gSa tks izksVkWu (H+) xzg.k djrs gSaA

yqbl dh vEy&{kkj fopkjèkkjk (Lewis Concept of Acid and Base): yqbl us bysDVªkWfud fl¼kar ds vkèkkj 
ij vEy&{kkj ds O;ogkj dks le>k;kA

vè;k;
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44 jlk;u foKkuÅ"ek jlk;u ,oa fo|qr jlk;u 
(Thermo Chemistry & Electrochemistry)

4.1 mQ"ek jlk;u (Thermo Chemistry)
mQ"ekxfrdh (Thermodynamics): foKku dh ftl 'kk[kk ds varxZr fofHkUu HkkSfrd rFkk jklk;fud izØeksa ds 

varxZr gksus okys mQtkZ ifjorZu (Energy Changes) dk vè;;u fd;k tkrk gS] mls mQ"ekxfrdh (Thermodynamics) 
dgrs gSaA

mQ"ekxfrdh ds vè;;u gsrq rhu eq[; ?kVd vko';d gSa& 
(i) fudk; (System) (ii) ifjos'k (Surrounding) (iii) fo'o (Universe)
fudk; (System)% og nzO; ;k nzO; dk Hkkx ;k dksbZ HkkSfrd&jklk;fud izfØ;k ftldk mQ"ekxfrdh ds varxZr 

vè;;u djuk gks] fudk; (System) dgykrk gSA

ifjos'k (Surrounding)% fudk; ds vfrfjDr laiw.kZ Hkkx ifjos'k (Surrounding) dgykrk gSA

fo'o (Universe)% fudk; rFkk ifjos'k dks la;qDr :i ls fo'o dgrs gSaA 

fo'o = fudk; + ifjos'k

fudk; ds izdkj (Type of System): mQtkZ (Energy) o nzO; (Matter) ds fofue; ds vkèkkj ij fudk; rhu 
izdkj ds gksrs gSa&

(i) [kqyk fudk; (Open system)
(ii) can fudk; (Closed system)

(iii) foyfxr fudk; (Isolated system)

(i) [kqyk fudk; (Open System)% og fudk; tks vius ifjos'k (Surrounding) ds lkFk mQtkZ (Energy) vkSj nzO; 
(Matter) nksuksa dk vknku&iznku dj ldrk gS] [kqyk fudk; dgykrk gSA 

(ii) can fudk; (Closed System)% og fudk; tks vius ifjos'k ds lkFk mQtkZ dk vknku&iznku rks dj ldrk gS 
ysfdu nzO; (Matter) dk ugha] can fudk; dgykrk gSA

(iii) foyfxr fudk; (Isolated System)% og fudk; tks vius ifjos'k (Surrounding) ds lkFk u rks mQtkZ dk u 
gh nzO; dk vknku&iznku dj ldrk gS] foyfxr fudk; dgykrk gSA

mQ"ek xfrdh dk izFke fu;e (First Law of Thermodynamics)
mQ"ekxfrdh dk izFke fu;e ^mQtkZ laj{k.k ds fl¼kar* (Law of Conservation of Energy) ij vkèkkfjr gSA

mQ"ekxfrdh ds izFke fu;e ds vuqlkj] fdlh fudk; rFkk mlds ifjos'k dh dqy mQtkZ fLFkj jgrh gS vFkkZr~ mQtkZ u
rks mRiUu gksrh gS vkSj u gh bls u"V fd;k tk ldrk gS] cfYd bls ,d :i ls nwljs :i esa cnyk tk ldrk gSA

mQ"ekxfrdh ds izFke fu;e dks vkarfjd mQtkZ (DE),  mRlftZr mQ"ek (Q) rFkk dk;Z (W) ds :i esa Hkh crk;k tk 
ldrk gSA blds vuqlkj vkarfjd mQtkZ] Å"ek vkSj dk;Z ds ;ksx ds cjkcj gksrh gSA

∆ E  =  Q + W

mQ"ekèkkfjrk (Heat Capacity): fdlh inkFkZ dk rkiEkku 1° lsfYl;l ;k 1 dsfYou (K) c<+kus ds fy;s vko';d 
mQ"ek dh ek=kk (Q) ml inkFkZ dh mQ"ekèkkfjrk (C) dgykrh gSA

mQ"ekèkkfjrk (C) = 
(Q)
( T)D
 

 

Å"ek dh ek=kk
rkieku ifjorZu

vè;k;
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vdkcZfud jlk;u 
(Inorganic Chemistry)

vdkcZfud jlk;u ^jlk;u foKku* dh ,d 'kk[kk gS ftlesa dkcZu dks NksM+dj 'ks"k lHkh rÙoksa vkSj vusd ;kSfxdksa 
dk vè;;u fd;k tkrk gSA cksjkWu] flfydkWu] tesZfu;e vkfn rÙo Hkh yxHkx mlh izdkj ds vusd ;kSfxd cukrs gSa 
tSlsµ dkcZuA ysfdu budk egÙo mruk ugha gS] ftruk dkcZu ;kSfxdksa dkA blfy;s dkcZfud jlk;u dk vU; rÙoksa ls 
vyx jklk;fud {ks=k eku fy;k x;k gSA euq"; ,oa ouLifr;ksa dk thou dkcZu ;kSfxdksa ds pØ ij fuHkZj gSA vdkcZfud 
jlk;u esa ftu rÙoksa dk o.kZu gS] muesa ls dqN èkkrq gSa vkSj dqN vèkkrqA

5.1 rÙoksa dk oxhZdj.k (Classification of Elements)
fofHkUu jklk;fud rÙoksa vkSj muds ;kSfxdksa dk ljy o Øec¼ vè;;u djus gsrq rÙoksa dks fofHkUu lewgksa esa 

oxhZÑr djus dh vko';drk gqbZA vr% izkjaHk ls gh fofHkUu vkèkkjksa ij rÙoksa dk oxhZdj.k djus ds dbZ iz;kl fd;s x,A

rÙoksa dk vkorhZ oxhZdj.k (Periodic Classification of Elements)
rÙoksa dh ,slh O;oLFkk ftlesa fuf'pr varjky ds ckn leku xq.k okys inkFkZ (rÙo) mifLFkr gksa] rÙoksa dk vkorhZ 

oxhZdj.k dgykrk gSA 

zz rÙoksa ds vkorhZ oxhZdj.k gsrq ^MkWcsfjfu;j dk f=kd fl¼kar* (Doberenier Law of Triad), U;wySaM dk v"Vd fl¼kar
(Newland Law of Octave), yksFkj es;j dk ijek.kq Hkkj] ijek.kq vk;ru oØ vkfn fu;e fn;s x,] ijarq o`gn~ 
vè;;u djus ij mijksDr lHkh fu;e =kqfViw.kZ fl¼ gq,A 

zz rÙoksa ds vkorhZ oxhZdj.k gsrq loZizFke esaMyhiQ us ,d vkorZ lkj.kh nh tks muds vkorZ fu;e ij vkèkkfjr FkhA

esaMyhiQ dk vkorZ fu;e (Mendeleev’s Periodic Law)
esaMyhiQ ds vkorZ fu;e ds vuqlkj] rÙoksa ds xq.k muds ijek.kq Hkkjksa ds vkorhZ iQyu gksrs gSa (The properties 

of the elements are periodic function of their atomic weights) vFkkZr~ rÙoksa dks muds c<+rs ijek.kq Hkkj ds Øe esa 
O;ofLFkr djus ij leku HkkSfrd o jklk;fud xq.k okys rÙo ,d fuf'pr varjky ds ckn vkrs gSa] ftls vkorhZ xq.k 
dgk tkrk gSA

esaMyhiQ dh vkorZ lkj.kh ds xq.k
zz esaMyhiQ us viuh vkorZ lkj.kh esa rÙoksa dks ijek.kq Hkkjksa ds c<+rs gq, Øe esa {kSfrt iafDr;ksa esa O;ofLFkr fd;k] 
ftUgsa Jsf.k;k¡ (Series) dgk x;kA 

zz Jsf.k;ksa dks lkr {kSfrt dkWyeksa esa ck¡Vk x;k] ftUgsa vkorZ (Periods) dgk x;kA

zz Jsf.k;ksa dks vkB [kM+s dkWyeksa esa ck¡Vk x;k] ftUgsa oxZ (Groups) dgk x;kA 

zz esaMyhiQ dh vkorZ lkj.kh ls rÙoksa o muds ;kSfxdksa dk vè;;u lqfoèkktud o Øec¼ gks x;kA

zz fdlh oxZ ds y{k.kksa dk lkekU; vè;;u dj ysus ls ml oxZ ds lHkh rÙoksa ds xq.kksa dk vuqeku gks tkrk gSA

zz fofHkUu rÙoksa] tSlsµ IysfVue] ;wjsfu;e vkfn ds ijek.kq Hkkj mudh vkorZ lkj.kh esa fLFkfr ns[krs gq, la'kksfèkr fd;s 
x, gSaA

zz esaMyhiQ us vkorZ lkj.kh esa dqN LFkku u, [kksts tkus okys rÙoksa ds fy;s NksM+ fn;s Fks] ftuds LFkku ij u, [kksts 
x, rÙoksa (tSls Sc, Ga, Ge) vkfn dks j[kk x;k] vr% vkorZ lkj.kh us u, rÙoksa dh [kkst dks izsfjr fd;kA

vè;k;
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98 jlk;u foKkudkcZfud jlk;u 
(Organic Chemistry)

tarq vFkok ouLifr;ksa (thoèkkfj;ksa) ls izkIr inkFkks± dks dkcZfud inkFkZ (Organic substance) dgk tkrk gS vFkkZr~ 
dkcZu lHkh tSo ;kSfxdksa dk vfuok;Z ewy rÙo gksrk gSA

¶jlk;u foKku dh og 'kk[kk] ftlosQ varxZr dkcZu osQ (dkcZfud) ;kSfxdksa dk vè;;u fd;k tkrk gS] dkcZfud 
jlk;u (Organic Chemistry) dgykrh gSA¸

zz loZizFke cthZfy;l us crk;k fd dkcZfud ;kSfxd osQoy thoksa }kjk gh cuk, tk ldrs gSa] cthZfy;l dh bl 
fopkjèkkjk dks tSo 'kfDr fl¼kar (Vital Force Theory) dk uke fn;k x;kA

zz cthZfy;l osQ f'k"; Ogksyj (Wholer) us loZizFke iz;ksx'kkyk esa veksfu;e lk;usV [NH4CNO] dks xeZ djosQ 
;wfj;k (NH2CONH2) dk la'ys"k.k fd;k rFkk crk;k fd dkcZfud ;kSfxdksa dks iz;ksx'kkyk esa Hkh la'ysf"kr fd;k 
tk ldrk gSA blls cthZfy;l osQ ^tSo 'kfDr fl¼kar* dk [kaMu gks x;kA

zz dksYcs us lu~ 1845 esa ,flfVd vEy dks mlosQ rÙoksa }kjk la'ysf"kr fd;k rFkk lu~ 1856 esa cFkksZys us ehFksu dks 
mlosQ rÙoksa }kjk la'ysf"kr fd;kA

zz dkcZu&dkcZu caèk (C – C) dh caèku ÅtkZ vis{kkÑr mPp gksus osQ dkj.k dkcZu esa   Ük`a[kfyr (Catenation) gksus dk 
xq.k vfèkd ik;k tkrk gS] ;gh dkj.k gS fd dkcZfud ;kSfxdksa dh la[;k vU; fdlh rÙo osQ ;kSfxdksa dh vis{kk 
cgqr vfèkd gksrh gSA

6.1 dkcZfud ;kSfxdksa dk oxhZdj.k (Classification of Organic Compounds)
dkcZfud ;kSfxdksa dks eq[;r% nks Hkkxksa esa ck¡Vk x;k gS&

1. [kqyh  Ük`a[kyk okys ;kSfxd (,yhiSQfVd ;kSfxd) 2. can  Ük`aa[kyk okys ;kSfxd (pØh;@lkbfDyd ;kSfxd)

[kqyh Ük`a[kyk okys ;kSfxd (Aliphatic Compounds) 
os dkcZfud ;kSfxd ftuesa dkcZu osQ lHkh ijek.kq vkil esa ,d [kqyh  Ük`a[kyk (Open chain) esa tqM+s jgrs gSa] 

,yhiSQfVd ;kSfxd dgykrs gSaA

vè;k;
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