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yxrOD;pGm 2020 jynfhESpf wuúodkvf0ifpmar;yGJ "mwkaA'ar;cGef;rSm  Section-A eJU  Sction-B qdkNyD;tydkif;(2)

ydkif; yg0ifrSmjzpfygw,f/ Section-A rSm Objective type  awGjzpfwJh TRUE/FALSE, Fill in the blanks, 

Multiple choice eJU Matching  awGudk eHygwf(1)uae eHygwf(4)txd (1)rSwfwefar;cGef;(7)yk'fpD ar;xm;ygw,f/ 

eHygwf(5)rSm Definition or Explanation or Statement (1)rSwfwef(8)yk'far;xm;wJhtwGuf pkpkaygif;(36)

rSwfzdk; ajzqdk&ygr,f/

Section-B rSmawmh short question jzpfwJh(2)rSwfwef ar;cGef;(6)yk'fudk eHygwf(6)rSm ar;xm;ygw,f/ 

tm;vHk;ajzqdk&rSmjzpfNyD; a&G;cs,fcGifhr&Sdygbl;/ eHygwf(7)rSmawmh Medium question jzpfwJh (4)rSwfwefar;cGef;(8)

yk'far;NyD; ESpfouf&m (5) yk'f? eHygwf(8)rSmawmh (8)rSwfwef(6)yk'far;NyD; (4)yk'fajzqdk&ygr,f/ 'gaMumifh Section-B 

rSm pkpkaygif;(92)rSwfxJu (64)rSwfzdk;? pkpkaygif;(128)rSwfzdk;xJu trSwf(100)zdk; ajzqdk&rSmjzpfygw,f/  Section-A 

eJY Section-B &Sd ar;cGef;tm;vHk;[m tcef;wdkif;eJY oufqdkifwJh ar;cGef;awGjzpfygw,f/ 

Section-A &Sd ar;cGef;eHygwf(1) trSm;trSefa&G;cs,fapwJhar;cGef; (True or False) rSm tajzudk  T (odkY)  F 

vdkY ra&;bJ TRUE (odkY) FALSE vdkY tjynfhtpHka&;rSom trSwf&rSmjzpfygw,f/

ar;cGef;(2) uGufvyfjznfhwJh ar;cGef;ajz&mrSm pmvHk;aygif;rSef&r,fhtjyif jynfhpHk&ygr,f/ Oyrm - ----- in group 

IVB is a metalloid. qdkwJh ar;cGef;&JU tajz[m Silicon/Si jzpf&r,fhtpm; Sillicon(odkY)silicon/si vdkU 

ajz&ifrSm;ygw,f/ pmaMumif;&JU tpjzpfvdkY capital letter eJUvnf; ajz&ygr,f/

ar;cGef;(3)a&G;cs,fwJhar;cGef;udk ajzqdkwJhtcg wduszdkYvdkygw,f/ tajzrSefwpfckxuf ydkajzrd&ifvnf;aumif;? 

tajzrSef(2)ckudk wpfckwnf;ajz&ifvnf;aumif; trSwfr&Edkifygbl;/  Oyrm -  [Pure calcium; Aluminium; 

Lead] is a silvery-white metal. qdkwJh ar;cGef;twGuf  Aluminium  ajz&r,fhtpm; ydkNyD;ajz&ifrSm;ygw,f/

ar;cGef;(4) Matching ajzqdkwJhtcg List A eJU List B ygtaMumif;t&mudk ,SOfwGJjcif; ar;cGef;twGuf yk'fcGJ 

eHygwftjyif pmom;rsm;tm;vHk; tjynfhtpHkazmfjyajzqdk&ygr,f/  yk'fcGJ eHygwftu©&m (a), (b), (c)... eJU yk'fcGJeHygwf 

(i), (ii), (iii) ... wdkYjzifhom ,SOfwGJazmfjyr,fqdk&if trSwfr&Edkifygbl;/ wpfpHkrSm;wGJ&if aemufwpfpHk[m tvdkvdk twGJ 

rSm;oGm;EdkifwJhtwGufaMumifh ajzqdk&mrSm aoaocsmcsmpOf;pm;NyD;rS ,SOfwGJay;zdkUvdkygw,f/

eHygwf(1)rS(4)txd Objective types ar;cGef;awGudk trSwfjynfh&atmif zwfpmtkyfwpftkyfvHk;udk aocsm 

pGm zwf½IavhvmrSom ajzqdkEdkifrSmjzpfygw,f/

ar;cGef;(5)rSm Definition or Explanation or Statement (1)rSwfwef (8)yk'fygygw,f/ Definitionudk 

pmom;eJYyJ ajzqdk&ygr,f/  taMumif;t&mcsif; wlaevQifjzpfap? t"dyÜm,fajymif;vJrIr&SdvQifjzpfap rnfonfh 

Definition udkrqdk ajzqdkvdkY&ygw,f/ Oyrm - Definitions of Isotopes udk ajzqdk&mrSm Atoms of the same 

element that have the same number of protons but different numbers of neutrons are called 

isotopes. (or) Isotopes are the atoms of the same element with different masses. (or) Atoms of 

the same element can have different numbers of neutrons”. vdkU ajzqdkedkifygw,f/

tckqufvufNyD; Section-B ar;cGef;(6)rS(8)txd ajzqdkwJhtcgrSm Chapter tvdkuf owdjyK&r,fhtcsufawGudk 

ajymjyygr,f/ 'D Section-B rSm definition, law, explanation  ar;&if (2)rSwfay;wmaMumifh example awG? 

Mathematical expression awGyg xnfhajz&ygr,f/ Oyrm - State Charles’ law twGuf t"dyÜm,fzGifhqdkcsuftjyif 

Mathematical expression udkyg ajzqdk&ygr,f/

Chapter (1) The Electronic Structures of Atoms, Periodic Table and Chemical Bonds tcef;rSm 

j'yfpifwpfck&JU tufwrfwpfckrSmygwJh �������� ta&twGufudk wGufwwf&r,f/ yg0ifwJh  ��  awG&JU wnfaqmufyHk 

trsdK;rsdK;? Electronic structures, Complete electronic structures eJU Essential electronic structures? 

'Dj'yfpif&JU Periodic Table &Sdwnfae&m(Position)? 'Dj'yfpif&JU valence, type of element (metal or non-metal 

or metalloid) awGudk &Smwwf&r,f/ j'yfpiftcsif;csif; aygif;pyfwJhtcg jzpfvmr,fh "mwfpnf;trsdK;tpm;? 'DjzpfvmwJh 

j'yfaygif;&JU  Formula, electron dot – cross structure awGudk a&;wwfzdkUvdkygw,f/ octet rule udk vdkufemwJh 

j'yfaygif;&Sdovdk rvdkufem(jcGif;csuf&Sd)wJh j'yfaygif;awGvnf;&Sdw,fqdkwm odxm;&r,f/ tJ'D j'yfaygif;awG (Oyrm 

- BeCl
2
, PF

5
)&JU � dot-cross structure awGudk avhusifhxm;zdkU vdktyfygw,f/

Oyrm - 
6
C twGuf Complete electronic structure qdk&ifawmh 1s2 2s2 2p2

 vdkU sub-shell awGeJU 

tjynfhtpHka&;&r,f/ Essential electronic structure qdk&if outermost shell jzpfwJh 2s2 2p2
 udkyJ a&;&r,f/ 

position uawmh  Period 2, Group  IVB jzpfNyD; Valence 4 jzpfw,f/ type of element qdk&if broken line 

&JU nmbuf p-block element jzpfvdkU non-metal jzpfw,f/ 'Dj'yfpif C [m Cl atom eJU aygif;pyfwJhtcg covalent 

bond yJjzpfr,f/ Formula eJU �  dot-cross structure udkvnf; a&;wwf&r,f/

jcGif;csuftaeeJU  Al [m dark line &JUb,fbufrSm&SdNyD; p-block element  jzpfayr,fh metal character  

ydkrsm;w,f/ metal  eJU non-metal aygif;&if ionic bond  jzpfw,fqdkayr,fh Al metal eJU Cl non-metal aygif;&if 

covalent bond jzpfwmod&r,f/ 'ghtjyif alkaline earth metal jzpfwJhJh Be  eJU non-metal Cl aygif;&ifvnf; 

covalent bond yJ jzpfw,fqdkwmawGudk owdxm;&vdrfhr,f/ bmaMumifhvJqdkawmh ionic bond, covalent bond 

jzpfEdkifrI[m aygif;pyfwJh atom ESpfck&J U vQyfppf"mwfrqGJtm;jcm;em;rI(electronegativity difference)

tay:rSmrlwnfvdkUyJ/ Oyrm - AlF
3
  rSm Al eJU F [m ionic bond jzpfNyD; AlCl

3
 rSm Al eJU Cl [m covalent bond 

jzpfw,f/ Al eJU   F &JU vQyfppf "mwfrqGJtm;jcm;em;rI[m 1.5 xufBuD;NyD; Al eJU Cl &JU vQyfppf"mwfrqGJtm;jcm;em;rI[m 

1.5 jzpfwJhtwGufaMumifhjzpfw,f/  Ionic compounds eJU Covalent compounds awG&JU  jcm;em;csufawGudkvnf; 

odxm;&r,f/

aemufwpfckuawmh molecule wpfckwnf;&Sd atom ay:rSm lone pair �  &SdNyD; 'Dypönf;u  ����	
��������
����

(or) atom (or) ion eJUaygif;pyf&if co-ordinate/dative bond jzpfaMumif; odxm;&r,f/ Oyrm- NH
3
 &JU nitrogen 

atom  rSm  lone pair �  &SdNyD;?  H+ ion  rSm  �  vdkaewmaMumifh olwdkY (2) ck aygif;pyf&if  nitrogen  u lone pair 

�  pHkudkay;NyD; tJ'D �  pHkudk N eJU H+ ion wkdY[m zufpyfoHk;Muw,f/ 'gaMumifh co-ordinate bond udk Special type 

of covalent bond vdkYac:w,f/

Periodic table &JU  group eJ Y period tvdkuf Periodic properties awGjzpfwJh atomic size, 

electronegativity, electropositivity, ionization energy eJU electron affinity awG ajymif;vJrIudk avhvmwJhtcg 

Atom awG&JU size [m tkyfpkwpfckwnf;rSm tay:rSatmufodkUoGm;&if t&G,fBuD;vmNyD;tydkif;wpfckwnf;rSm b,fbufrS 

nmbufodkYoGm;&if t&G,fi,foGm;wmudk awGY&ygr,f/ period wpfckwnf;rSm b,fbufrSnmbufodkYoGm;&if 

electropositivity  enf;oGm;jyD; electronegativity wdk;vmwmudk awGUEdkifygw,f/ Ionization energy eJY electron 

affinity uawmh atomic size eJY ajymif;jyef ajymif;vJjcif;jzpfwmudk awGU&ygr,f/ 

'gayr,fh jcGif;csufawmh&Sdygw,f/  Period 2 xJrSm 

4
Be &JU ionization energy u 

5
B xuf rsm;aeNyD; 

7
N &JU 

ionization energy [m 

8
O xufrsm;aewJhtaMumif;awGu Be rSm fully-fi lled 2s sub-shell &SdNyD; N rSmawmh 

half-filled 2p sub-shell  &SdaevdkUygyJ/ 'gaMumifh Be eJY N uwnfNrJw,f/ � udk xkwfzdkUrvG,fbl;/ 'gaMumifh ion 

jzpfzdkY pGrf;tiftrsm;BuD;vdkw,f/ 'gaMumifh ionization energy BuD;wmaygh/  Group VII B, halogens awGxJrSm 

9
F &JU ���
�������	�����u 

17
Cl xufi,faewJhtaMumif;uawmh F atom [m t&G,ftpm;ao;i,fwJhtwGuf 

0ifvmwJh ���udk F atom rSm &SdNyD;om; ������ vHk;u jyif;xefpGmwGef;uefrIaMumifh jzpfw,f/

Periodic table xJrSm ionization energy tenf;qHk;tkyfpkeJUtrsm;qHk;tkyfpk&Sdovdk electron affinity 

tenf;qHk;tkyfpkeJY trsm;qHk;tkyfpkvnf; &Sdygw,f/ group IA (alkali metals)  [m ionization energy a&m 

electron affinity yg tenf;qHk;&Sdygw,f/ Group IA metals awG&JU tjyifbufqHk;tcGHrSm electron wpfvHk; 

wnf;&SdaewmaMumifh pGrf;tiftenf;qHk;oHk;NyD; electron udk vG,fulpGm z,fxkwfEdkifwJhtwGuf ionization energy  

enf;ygw,f/  electron affinity twGuf qdk&ifvnf; tJ'D electron wpfvHk;udk aumif;pGmxdef;csKyfrxm;EdkifwJh 

twGuf? aemufxyf electron wpfvHk;xyfxnfhzdkU cufcJwJhtwGuf xGufay:vmwJh energy u enf;oGm;&jcif; jzpfyg 

w,f/ Group 0 (noble gases) rS elements awG[m wnfNrJwJh electron wnfaqmufyHk ydkifqdkifxm;wJhtwGuf 

tjyifqHk;tcGHrS �� wpfvHk;z,fzdkUcufNyD; pGrf;tifrsm;rsm;oHk;&vdkU ionization energy rsm;&jcif; jzpfw,f/ group VII 

B (halogens) rS elements rsm;uawmh tjyifbufqHk;tcGHrSm ������vHk;&SdMuygw,f/ aemufxyf ���wpfvHk; xyf 

xnfhvdkuf&if noble gases awG&JU �� wnfaqmufyHkjzpfoGm;MuvdkU  ��xnfhzdkUvG,fulNyD; electron affinity rsm;&jcif; 

jzpfw,fqdkwm em;vnfzdkYvdktyfygw,f/

tcef;(2)rSmawmh "mwfaiGUeJY oufqdkifwJhed,mrawGudk t"dyÜm,fzGifhqdkcsufrsm;tjyif mathematical expression, 

mathematical formula/equation, constant factors, measurable quantities  eJU units awGyg odxm;zdkU 

vdktyfygw,f/ Law eJY ywfoufwJh ykämawG wGufwJhtcgrSmvnf; toHk;jyK&r,fh gas law equation eJU unit rsm;udk 

rSefuefpGma&;wwfzdkY vdkygw,f/ unit rsm; rvdkygu rxnfhrdzdkU owdxm;&ygr,ff/ law  awG&JU t"dyÜÜm,f zGifhqdkcsuf 

(odkY) mathematical expression/  formula ay;jyD;  law trnfudk jyefa&;wJhtcg tjynfhtpHkazmfjy&ygr,f/ 

Mathematical expression eJU mathematical equation rwlwm aocsmodxm;zdkUvdkygw,f/

'ghtjyif "mwfaiGU one mole &JU mass eJU one molecule &JU mass awGudk cGJjcm;wwf&r,f/ One mole of H
2

 

&JU mass qdk&if 2 g jzpfNyD; one molecule of H
2
 &JU mass qdk&if 2 amu jzpfw,fqdkwm od&r,f/

Chapter(3) Stoichiometry rSmawmh "mwfjyKjcif;wpfckrSmygwJh "mwfjyKypönf;^"mwfjzpfypönf;wdkU&JU  yrmP 

awGudk law of conservation of mass, relative masses of  atoms, the concept of the mole tp&SdwJh 

"mwked,mr? pnf;rsOf;awGtay: tajccHNyD; wGufcsuf&wmawGygygw,f/  "mwfjyKypönf; (odkU) "mwfjzpfypönf;awG&JU 

formula mass/formula weight, % composition awGudkvnf; wGufwwfatmif avhusifhxm;&ygr,f/ 

"mwfypönf;rsm;&JU molecular mass (formula mass), relative molecular mass  eJU molar mass  awGudk 

wGufcsufjcif;? "mwfypönf;awG&JUyrmPudk mole (odkY) millimole eJY wGufcsufjcif;wdkUudk od&Sdem;vnf&ygr,f/ 

"mwfjyKjcif;wpfckrSm yg0ifwJh "mwfjyKypönf;rsm;teuf "mwfjyKnDrQjcif;t& vdktyfwmxuf enf;yg;pGmyg0ifaewJhypönf;udk  

limiting substance vdkY ac:ygw,f/ tJ'D"mwfjyKjcif;ujzpfay:vmwJh "mwfjzpfypönf;yrmP[m limiting substance ay: 

rlwnfaeaMumif; em;vnfzdkYvdkygw,f/

Volumetric analysis (xkxnfwdkif;"mwfcGJjcif;)rSm Burette, Pipette, Conical flasks  awGoHk;NyD; aysmf 

&nftcsif;csif; "mwfjyKjcif;udk avhvmwmjzpfygw,f/ Titration, standardization, molarity, molar solution 

wdkUudk em;vnf&r,fhtjyif equivalence point eJU end point jcm;em;csufwdkUudkvnf; od&Sd&rSmjzpfygw,f/ aysmf&nf 

rsm;jzpfwJhtwGuf ,if;aysmf&nfrsm;&JU jyif;tm; (molarity) wGufcsufjcif;? pHaysmf&nf (jyif;tm;odaysmf&nf)azsmf,ljcif;? 

pHaysmf&nfrsm;toHk;jyKNyD; acid-base titration vkyfaqmifEdkifjcif;wdkYudk od&Sdem;vnfzdkYvdkygw,f/  Molarity 

(concentration) &JU unit awGrSm amount of solute udk mole eJU jy&if Volume  udk dm3
 eJYxm;&jyD; millimole 

eJYjy&ifawmh Volume udk cm3
 eJY a&;&rSm jzpfw,f/ 

Dilution of solution (aysmf&nfa&a&mjcif;) ykämrsdK;udk wGufr,fqdk&if ,if;aysmf&nfxJrSm&SdwJh total amount 

of substance (mole or millimole) [m rajymif;wJhtwGuf M
1
V

1
 = M

2
V

2
 eJYwGufvdkY &w,fqdkwm owdjyK&ygr,f/ 

Titration ykämawGwGuf&if balanced chemical equation udk rSefuefatmif a&;edkifzdkU ta&;BuD;ygw,f/ Chemical 

formula rSm;&if equation rSm;r,f (odkY) formula rSefaeayr,fh equation  nSdwm rnDcJh&if mole ratio 

rSm;EdkifwmaMumifh ykämwpfyk'fvHk; rSm;edkifw,fqdkwm txl;*½kpdkuf&ygr,f/ Molarity &SmwJhtcg Molarity yHkaoenf;udk 

rSefuefjynfhpHkpGma&;NyD;rS wGuf&ygr,f/

Chapter(4)Electrolysis tcef;uawmh aysmf&nftajctaetrsdK;rsdK;wdkUudk vQyfacgif;wdkif (Electrodes) 

trsdK;rsdK;ajymif;jyD; vQyfppf"mwfoHk;NzdKcGJjcif;awGudk avhvmwJh taMumif;t&mjzpfygw,f/ 'Dtcef;rSm conductor 

eJUinsulator jcm;em;csuf? electrolytes eJU non-electrolytes jcm;em;csufawGudk em;vnfoabmayguf&ef vdk 

tyfygw,f/ Conductor [m owåKtcJtajctaeESifh t&nftajctaeESpfrsdK;pvHk;rSm vQyful;edkifw,f/ metallic 

lattice xJrSm �����
���� awG a&GUvdkU jzpfw,f/ Cu, Ag wdkU[m solid conductor jzpfNyD; mercury uawmh liquid 

conductor jzpfw,f/  Insulator uawmh metallic lattice r&SdwJhtwGuf vQyfrul;Edkifygbl;/ Oyrm-opfom;? 

a&mfbm? yvwfpwpfawGaygh/ 

Electrolytes awGuawmh electrovalent compounds awGjzpfNyD; olwdkY&JUtcJ&nfaysmf (molten salt) 

odkYr[kwf a&rSmazsmfxm;aomaysmf&nf (aqueous salt solution) rSm ion awG a&GUvsm;vdkU vQyful;Edkifw,f/ Oyrm- 

Molten-NaCl (tcJ&nfaysmf)eJU Aqueous NaCl (a&aysmf&nf)awG jzpfw,f/ non-electrolytes awGu covalent 

compounds jzpfNyD; molecules awG yg0ifaew,f/ ions awGrygvdkY vQyfrul;Edkifygbl;/ Oyrm-oMum;aysmf&nf? 

,l&D;,m;aysmf&nfawGaygh/

Electrolysis vkyf&mrSm molten salt (tcJ&nfaysmf)eJY aqueous salt solution (qm;aysmf&nf) b,fvdk 

uGmjcm;ovJqdkwm odxm;&ygr,f/ molten salt rSm salt rS xGufvmwJh cation  wpfrsdK;eJY anion wpfrsdK;pDomygNyD; 

aqueous salt solution rSmawmh tJ'D ions rsm;tjyif a&rSxGufvmwJh H+ eJU OH- ions awGygvmr,fqdkwm 

od&Sdxm;&ygr,f/ electrode reaction a&;&ifvnf; xnfhoGif;pOf;pm;&ygr,f/ aysmf&nftrsdK;rsdK;udk vQyfppf "mwfNzdK 

cGJjcif;rS &vmwJh "mwfjzpfypönf;rsm;[m electrochemical series rSm&SdwJh owåKrsm;eJY tkyfpkrsm;&JU wnfae&m? vQyf 

vdkufypönf;rsm;&JU yg0ifudef;? vQyfacgif;wdkifrsm;(anode,cathode) &JU obm0pwJh tcsufrsm;u vTrf;rdk;aeaMumif; 

&Sif;&Sif;vif;vif;odxm;zdkY vdkygw,f/ 
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'grS cathode eJY anode reactions rsm; a&;edkifNyD; b,f"mwfjzpfypönf;u cathode rSm xGufNyD; b,f"mwfjzpfypönf;u 

anode rSm xGufr,fqdkwm rSefuefpGm qHk;jzwfEdkifygr,f/ Oyrm-fused (okdY) molten NaCl qdk&if a&rygbl;/ Na+
 eJU 

Cl-ion awGyJ &Sdw,f/ 'gaMumifh cathode rSm Na+ uNa atom tjzpf uyfwifNyD; anode rSm Cl
2 
gas xGufr,f/ 

Dilute NaCl qm;aysmf&nfjzpf&ifawmh Na+, Cl- tjyif  H+, OH- 
wdkYudkyg pOf;pm;&r,f/ electrochemical series 

(E.C.S) &JU  position atmufbufa&mufav discharge jzpfvG,fvdkY H
2
 eJU O

2
 gas awG xGufr,f/ Moderately 

concentrated  NaCl solution qdk&ifawmh concentration effect aMumifh anode rSm O
2
 rxGufbJ Cl

2
 xGufr,f/  

Brine (saturated NaCl solution) udk Pt or graphite electrodes oHk;NyD; electrolysis vkyfr,fqdk&ifvnf; 

NaCl &JU jyif;tm;rsm;wmaMumifh concentration effect &Sdw,f/ Anode rSm Cl
2
 yJxGufr,f/ 'gayr,fh brine udk 

graphite anode eJY mercury cathode oHk;NyD; electrolysis vkyf&ifawmh nature of electrode t& product 

taeeJYu Na/Hg xGufr,f/ Electrolysis product  awGtay:rSm oufa&mufwJhtcsufawGudk Table(1) rSm 

azmfjyxm;ygw,f/ 

Faraday's laws awGudktoHk;jyKNyD; owåKj'yfpifawG&JU relative molecular mass, cathode  ay:rSm uyfwifwJh 

owåKyrmP? electrolysis vkyfaepOftoHk;jyKwJh vQyfppfyrmPeJU anode rSm xGufvmwJh "mwfaiGUxkxnfawGudk 

wGuf,lEdkifygw,f/ Electroplating vkyfief;rsm;jzpfwJh aMu;&nfpdrfjcif;? aiG&nfpdrfjcif;ESifh c½kdrD,rfpdrfjcif;awGrSmvnf; 

Faraday's first law oHk;NyD; owåK&nfpdrfwJh ypönf;ay:rSm uyfwifapr,fh  owåKyrmP? vQyfppfjzwfoef;ap&r,fhtcsdef? 

jzwfoef;&r,fh vQyfppfyrmPwdkYudk BudKwifwGuf,lEdkifygw,f/ 'ghtjyif electroplating (3)rsKd;rSm toHk;jyKxm;wJh 

electrolytes awG? anode rSmoHk;wJh metals awG? electrode reactions awGudk Table (2) rSm avhvmEdkifygw,f/ 

object (uyfwifcHr,fhypönf;)udkawmh cathode rSmyJ xm;&r,fqdkwm aocsmpGm rSwfom;xm;apvdkygw,f/

Chapter (5) Oxidation and Reduction tcef;rSmawmh oxidation eJY reduction awG&JU t"dyÜm,fudk 

½IaxmifhtrsdK;rsdK;rS zGifhqdkowfrSwfedkifygw,f/ j'yfpifawG? j'yfaygif;awGeJY ions awGrSm&SdwJh elements awG&JU Oxidation 

number wGufyHkwGufenf;udk avhusifhxm;&ygr,f/ Oxidation number a&;&if ocsFm*Pef;&JUa&SUrSm (+) (-) 

vu©PmxnfhNyD; azmfjy&ygr,f/ Ions awG&JU charge udka&;&if ocsFm*Pef;&JU aemufrSm vu©Pmxnfh&r,f/

Oxidizing agent ("mwfwdk;apaomypönf;)eJY reducing agent ("mwfavQmhapaomypönf;) jcm;em;csufawGu 

awmh  ����awGudk vufcHwJhypönf;[m Oxidizing agent  jzpfNyD; �� xkwfay;wJhypönf;u reducing  agent jzpfw,f/ 

wjcm;ypönf;rsm;udk "mwfwdk;apNyD; udk,fwdkif"mwfavQmh&if Oxidizing agent jzpfw,f/ wjcm;ypönf;rsm;udk 

"mwfavQmhapNyD; udk,fwdkif"mwfwdk;&if reducing agent jzpfw,fqdkwm odxm;oifhw,f/Oxidizing agent eJU 

reducing agent awGay;xm;&ifvnf; a&G;wwf&r,f/ Redox reaction awGrSm reducing agent &Sd  ��awGu 

oxidizing agent qD ul;ajymif;oGm;wmudk oabmaygufem;vnf&r,f/

 Chapter(4)tcef;rSm awGU cJh&wJh Electrolytic process awGrSm Redox reaction awG yg0ifaew,f/ "mwfzdk 

ions (cations) awGu cathode ("mwfrwdkif)rSm"mwfavQmhjcif; jzpfay: MuNyD;awmh "mwfr ions (anions) awGu 

anode ("mwfzdkwdkif)rSm "mwfwdk;jcif;jzpfw,fqdkwm &Sif;&Sif;vif;vif;odxm;rS electrode awGay:rSm jzpfay:wJh half-

reaction awGudk rSefrSefuefuef a&;Edkifygr,f/

"mwfwdk;"mwfavQmh nDrQjcif;n§d&mrSm n§dyHk(2)rsdK; oxidation number method eJY half-reaction method 

&Sdygw,f/ ar;cGef;rSm b,fenf;eJYar;ar; tqifhqifhajzqdkEdkifatmif avhusifhxm;zdkY vdkygw,f/ oxidation number 

method eJY ajzr,fqdk&if ay;xm;wJhnDrQjcif;rSmygwJh "mwfwdk;"mwfavQmhjzpfwJh elements (odkY) ions rsm;tay:rSm 

element / atom wpfvHk;&JU oxidation number udk azmfjyjcif;? �������� ��� ������
�� �� �� � a&;ay;&jcif;? ��

transfer ta&twGuf (oxidation jzpfwJh atom twGuf �� qHk;½IH;rIeJU reduction jzpfwJh atom u���&&SdrI)awGudk 

rSefrSefuefuef a&;ay;&ygr,f/ cJwHeJY ra&;rdzdkUvnf; owdjyK&ygr,f/ Oxidation number  udk oufqdkif&m tufwrf&JU 

tay:rSmyJ a&;cGifh&Sdygw,fqdkwm aoaocsmcsm rSwfxm;ay;zdkY vdkygw,f/

  Half-reaction method qdk&ifawmh oxidation eJU reduction jzpfwJh half-reaction ESpfaMumif; cGJa&;NyD; 

tqifhqifh rSefuefpGmajzqdkay;&ygr,f/ aemufqHk;tajzxkwfwJhnDrQjcif;udk  tao;i,fqHk;   mole ta&twGufeJU 

azmfjy&r,f/ wcsKdU molecular equation rsm;udk  ionic  equation  ajymif;NyD;rS  half-reaction method eJYn§dvdkY 

&ygw,f/

Chapter (6) Rates of  Reactions and Equilibria tcef;rSmawmh "mwfjyKEIef;eJY "mwfjyKrQajcqdkif&mtMumif; 

t&mawG ygygw,f/ "mwfjyKEIef;qdkwm tcsdefwpf,lepftwGif; "mwfjyKypönf; (odkY) "mwfjzpfypönf;rsm;&JU  ajymif;vJjcif; 

jzpfw,f/ "mwfjyKEIef;aES;&if tcsdefMumNyD; "mwfjyKEIef;jref&if tcsdefwdkygw,f/   'gaMumifh   "mwfjyKEIef;[m   tcsdefeJY 

ajymif;jyeftcsKd;usw,f/ "mwfjyKjcif;wpfckrSm yg0ifaewJh "mwfjyKypönf;rsm;xJ&Sd Particles(Atoms/ molecules/

ions)rsm; tcsif;csif;xdwdkufwdkif; "mwfjyKjcif; rjzpfyg/ vHkavmufwJh pGrf;tifeJY "mwfjyKjcif;jzpfapr,fh oifhawmfwJh 

taetxm;rSm "mwfjyKypönf;rsm; tcsif;csif;xdwdkufrI tBudrfrsm;avav "mwfjyKEIef;jrefavav jzpfw,f/

"mwfjyKjcif;wpfck&JU jrefjcif;? aES;jcif;tay:oufa&mufwJh tcsuf(6)csuf &Sdw,f/ "mwfjyKypönf;rsm;&JU yg0ifudef;? 

zdtm;? tylcsdef? "mwfulypönf;rsm;? a&mifjcnfeJY "mwfjyKypönf;rsm;&JU  rsufESmjyif{&d,mwdkY jzpfw,f/

Effect of concentration of reactant rSm "mwfjyKjcif;xJrSmygw Jh "mwfjyKypönf; (reactants) rsm;&JU yg0ifudef;rsm; 

&if reactants tcsif;csif;xdwdkufrI  (Collision)  ydkrsm;r,f/  'gaMumifh  "mwfjyKjcif;rsm;[m  "mwfjyKypönf;rsm;&JU 

Concentration rsm;vm&if   xdwdkufEkdifwJhtajctaersm;wJhtwGuf  reaction rate jrefw,f/  Effect of 

concentration of reactant udk OyrmeJY avhvmMunfh&atmif? Mg ribbon 1 g udk 0.5 M HCl eJY 1.0 M HCl 

&SdaewJh Beaker wvHk;pDxJudk xnfhvdkuf&if 1.0 M HCl xnfhxm;wJh Beaker cGufxJu Mg ribbon awGu 

jrefjref"mwfjyKNyD; ukefoGm;r,f/ 1.0 M HCl &JU jyif;tm;u 0.5 M HCl &JU jyif;tm;xufydkrsm;vkdY jzpfw,f/ 

wpfenf;tm;jzifh1.0 M HCl xJ&Sd acid molecule ta&twGuf[m 0.5 M HCl xJ&Sd acid molecule 

ta&twGufxuf  ydkrsm;wJhtwGuf Mg atom eJY acid molecule awG xdwdkufwJh tBudrfta&twGuf ydkrsm;vmvdkY 

"mwfjyKEIef; jref&jcif; jzpfw,f/ 

Effect of pressure uawmh "mwfaiGUrsm;omygwJh "mwfjyKjcif;rsm;eJUom oufqdkifw,f/ solids, liquids eJY 

aqueous solutions rsm; yg0ifcJh&if zdtm;oufa&mufrI r&SdEdkifyg/ oHpav;awG[m oxygen 20 % omygwJh avxJrSm 

jznf;nif;pGmavmifuRrf;NyD; pure oxygen rSmawmh rD;yGm;rsm;xGufNyD; jyif;xefpGmavmifuRrf;wmudk awGU&ygw,f/ 

oxygen yg0ifrIrsm;avav ,if;"mwfaiGU&JU zdtm;vnf;rsm;avavjzpfNyD; "mwfjyKEIef;vnf; jrefvmw,f/

Effect of temperature rSmawmh "mwfjyKjcif;rsm;[m edrfhwJhtylcsdefxuf jrifhwJhtylcsdefrSm vsifjrefpGm "mwfjyK 

EdkifMuw,f/ 'gaMumifh a&cJaowåmxJrSm odrf;qnf;xm;wJh tpm;tpmawG[m tcef;tylcsdefrSmxm;wJh tpm;tpmawG 

xuf ykyfodk;ysufpD;rIaES;wmudk awGUEdkifygw,f/ tylcsdef 10 'D*&D jrifhvm&if "mwfjyKEIef;[m 2 q ydkjrefvmw,fvdkUqdkygw,f/

Effect of catalysts rSm positive catalyst eJU negative catalyst (2)rsKd; &Sdw,f/ Enzyme (biocatalyst) 

udk ouf&Sdrsm;&JU wpfoQL;rsm;rSm awGU&w,f/ tpmajctifZdkif;rsm;jzpfwJh wHawG;xJrS ptyalin eJU tpmtdrft&nfxJrS 

pepsin enzymes awG[m starch eJY proteins wdkYvdk armfvDusL;BuD;awGudk cËmudk,fqJvfrsm;rS toHk;jyKEdkifwJh sugar 

vdk ao;i,fwJh armfvDusL;rsm;tjzpf ajczsuf&mrSm vsifjrefapwJhtwGuf ,if;tifZdkif;rsm;[m positive catalysts 

rsm;jzpfMuw,f/

 Effect of radiation udk "mwfjyKjcif;wcsKdUrSm  awGUEdkifygw,f/ H
2
 eJU Cl

2 
gas wdkU[m awmufywJh aea&mif 

atmufrSm jyif;xefpGmaygufuGJNyD; "mwfjyKEdkifw,f/ tJ'Dvdk tvif;a&mifuae Energy (hv) udk pkyf,lNyD;rSjzpfwJh 

"mwfjyKjcif;udk photochemical reaction vdkY ac:ygw,f/

Effect of surface area of reactants udkvnf; OyrmeJY avhvmMunfh&atmif/ 1.0 M NaOH  (100 cm3) 

ygwJh Beaker ESpfvHk;udk ,lyg? yxr Beaker xJudk 1 g Al Powder rsm;xnfhNyD; 'kwd, Beaker xJudk 1 g Al foil 

rsm; xnfhNyD;Munfhyg? Al Powder u t&G,ftpm;i,fNyD; surface area rsm;vdkY "mwfjyKjcif;jrefwm awGU&w,f/ Al 

foil uawmh t&G,ftpm;BuD;NyD; surface area i,fwJhtwGuf "mwfjyKjcif;aES;w,f/

"mwfjyKjcif;wpfck rQajca&mufzdkY 'D"mwfjyKjcif;[m tjyeftvSef"mwfjyKjcif; trsKd;tpm; jzpf&ygr,f/  Reversible 

reaction rSm a&SUodkY"mwfjyKjcif; (forward reaction) qdkwm product jzpfwJhbuf? nmbufodkY oGm;jcif;jzpfw,f/ 

a&SUodkY "mwfjyKjcif;eJY qefYusifbufoGm;wJh "mwfjyKjcif;udk reverse reaction vdkYac:w,f/ product awGjyefNydKuGJNyD; 

reactant jyefjzpfoGm;wmyg/ rQajca&mufNyDqdk&ifawmh tjyeftvSef"mwfjyKjcif;(2)ckvHk;&JU "mwfjyKEIef;u wloGm;NyD; 

yg0ifypönf;rsm;&JU yg0ifudef;awG rajymif;awmhygbl;/ 'gudk dynamic equilibrium vdkY ac:w,f/ tJ'D dynamic 

equilibrium ay:udk oufa&mufrIawGay;vdkuf&if rQajcvm;&majymif;vJyHkudk Le Chatelier's  principle u 

azmfjyxm;w,f/ 

'DrQajcudk ajymif;vJapwJhoufa&mufrI(3)ck &Sdygw,f/ temperature, pressure eJU concentration wdkYyJ jzpfygw,f/ 

rQajcudka&mufaewJh"mwfjyKjcif;wpfckrSm tylcsdefjr§ifhvdkuf&if tylpkyfwJh "mwfjyKjcif;udk OD;pm;ay;jzpfjyD; rQajc,m,D 

ysufoGm;ygw,f/ jr§ifhvdkufwJh tylcsdefukefonftxd tylpkyf"mwfjyKjcif;jzpfNyD;&if rQajc (New state of equilibrium) 

udk jyefa&mufygw,f/

xdkYenf;wlyJ "mwfaiGUygwJh"mwfjyKjcif;awGrSm zdtm;jr§ifhay;cJh&if Boyle's law t& xkxnfusHKUwJhbufudk OD;wnfNyD; 

"mwfjyKjcif;jzpfumrQajc,m,DysufoGm;ygw,f/ "mwfaiGU reactant eJY product awG&JU mole (odkY) volume wl&if 

zdtm;oufa&mufrIr&Sdygbl;/ Le Chatelier's principle eJY ywfoufwJh ykämawGudkvnf; avhusifhxm;zdkYvdkygw,f/

yg0ifypönf;rsm;jzpfwJh reactant eJU product awG&JU yg0ifudef;awGudk ajymif;ay;&if yg0ifudef;rsm;wJhbufrS enf;wJh 

bufudk OD;wnfNyD; rQajc,m,DysufoGm;ygw,f/ 'gayr,fh wpfcsdefcsdefrSm rQajcudk jyefNyD;a&mufoGm;ygw,f/ 

Chapter (7) rSmawmh Energy changes in chemical reactions ("mwfjyKjcif;rsm;eJY oufqdkifwJh pGrf;tif 

ajymif;vJjcif;)awGudk azmfjyxm;ygw,f/ Energy trsdK;tpm;rsm;eJU "mwfjyKjcif;wpfckjzpfay:&if tylxGufjcif;(odkY)

tylpkyfjcif;jzpfwmawGudk awGU&ygr,f/ "mwfjyKjcif;wpfckjzpfvdkY ywf0ef;usifudk tylawGxGufvm&if exothermic 

reactions vdkYac: NyD; tylajymif;vJjcif;                  wefzdk;udk tEkwfvu©PmeJY azmfjy&w,f/ tu,fí "mwfjyKjcif;wpfckjzpfzdkU 

ywf0ef;usifu tyludkpkyf,l&&if Endothermic reaction vdkUac: NyD;      wefzdk;udk taygif;vu©PmeJY jy&ygr,f/

"mwfjyKjcif;wpfckjzpfay:wJhtcg  heat  absorbed  (odkY) heat released jzpfjcif;udk constant pressure rSm 

avhvmcJh&if Enthalpy change (�H) vdkY owfrSwfw,f/ tu,fí standard temperature (25 C/ 298K) eJU 

standard pressure (1 atm /760 mmHg) rSm avhvmr,fqdk&if Standard enthalpy change (  )  

jzpfw,fqdkwm   owdjyK&ygr,f/     Thermochemical   equations awGudk  a&;om;wJhtcgrSm  "mwfypönf;awG&JU 

tylajymif;vJjcif; (taygif;(odkY )tEkwfvu©Pm)rsm;? physical states awGudk xnfhay;zdkY vdktyfygw,f/

"mwfjyKjcif;trsKd;rsKd;rS&vmwJh   heat change awGrSm heat of combustion, heat of formation of a 

compound eJY heat of neutralization qdkNyD;(3)rsdK;&Sdygw,f/ ,if;wdkU&JU symbol awG?  wefzdk;udk (+) (odkY) (-) 

vu©Pm azmfjyjcif;awG? unit awGudk cGJjcm;NyD; rSwfom;xm;&ygr,f/

Hess's law ykämawGeJY ywfoufNyD; owdxm;&r,fh tcsufawGuawmh ay;xm;csufeJU aemufqHk;tajz[m heat 

of formation (odkY) heat of combustion vm;qdkwmudk ar;cGef;rSm aoaocsmcsmzwfNyD;rS "mwfjyKnDrQjcif;a&;jcif;? 

n§djcif;?  wefzdk;rsm;a&;jcif;wdkY vkyf&ygr,f/ physical state, heat change (  ) &JU vu©PmawGeJU unit rsm; 

udk jynfhjynfhpHkpHk xnfhoGif;azmfjy&ygr,f/ heat of combustion rSm oxygen gas eJY aygif;pyfr,fh element (or) 

compound  [m 1 mole om jzpf&r,f/    heat of formation rSm product compound u 1 mole jzpf&r,fqdkwm 

awGudk owdjyK&ygr,f/ compound 1 mole jzpfzdkY element rsm;om aygif;pyf&r,fqdkwmvnf; owdjyK&ygr,f/

Heat of combustion eJU heat of formation awGtwGuf unit u kJ mol-1
 jzpfNyD; heat of formation udk 

oauFw 

f
  eJY azmfjy&r,f/ "mwfjyKnDrQjcif;rsm;u(1)xufBuD;wJh udef;jynfh ajr§mufazmfudef;wpfckckeJY ajr§mufvdkuf&if 

unit [m kJ jzpfoGm;NyD; rlvtylwefzdk; ajymif;vJoGm;ygr,f/ Thermochemical equations awGudk reverse 

(ajymif;jyef) vkyfvdkuf&ifvnf; heat change &JU  unit rSm kJ  jzpfNyD; vu©Pmyg ajymif;ay;&ygr,f/ aemufqHk;tajzrSm 

heat of combustion qdk&if oauFw  eJY heat of formation qdk&if oauFw[m 

f
 jzpfygw,f/ unit 

awGrSm kJmol-1
 jzpf&r,fqdkwm aoaocsmcsmodxm;zdkY vdkygw,f/ heat change ygwJh thermochemical equation 

ay;NyD; ¤if; equation &Sd substances awG&JU  mass udkar;wJh  ykämawGudkvnf; avhvmxm;&ygr,f/

Chapter (8) Some important metals and their compounds eJU Chapter (9) Metal reactivity uawmh 

metallurgy (owåKaA')eJY ywfoufwJh tcef;awGjzpfw,f/ Metal awGudk olwdkY&JUowåK½dkif; (Ores) awGrS xkwfazmfyHk? 

metal awG&JU  reactivity ay:rlwnfNyD; b,fowåKawGudk electrolysis enf;eJY xkwfr,f? b,fowåKawGudk reduction  

enf;eJYxkwfr,f? b,fowåKawGudk obm0twdkif; awGU&SdEdkifw,fqdkwmudk avhvmxm;&ygr,f/      pmrsufESm 22 odkY

.
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pmrsufESm 21 rS
owåKawGeJYtufppf? av (atmufqD*sif)? a&? a&aiGUwdkYeJY "mwfjyKEdkifpGrf;owdåawGudk azmfjyxm;wJh reactivity 

series udkvnf; aoaocsmcsmodxm;&ygr,f/ Ores awGeJY Ores xJrSm trsm;qHk;ygwJh j'yfaygif;awG&JU trnfawG? 

Chemical formula awG? owåK½dkif;rS owåKxkwfazmfwJhenf;pOfawG? ,if;owåKrsm;ygwJhj'yfaygif;xkwfazmfyHkawG? ,if; 

wdkY&JU toHk;jyKyHkawGtjyif "mwfjyKnDrQjcif;awGudkvnf; avhvmxm;&rSm jzpfygw,f/ 

Steel trsdK;tpm;(5)rsKd;? alloys (owåKpyfrsm;) eJY ,if;wdkY&JU compositions awG? properties awGeJU toHk;0ifyHk 

awGudkvnf; aoaocsmcsmodzdkYvdkygw,f/ NyD;awmh oHacs;wufjcif;taMumif;eJY oHacs;wufjcif;udkumuG,fjcif;? 

recycling metals (Al & Fe) taMumif;awGudk avhvmxm;zdkY vdkygw,f/

Chapter (10) Nitrogen and its compounds tcef;uawmh nitrogen qdkif&m "mwfcGJcef;"mwfaiGU (N
2
, 

NH
3
, NO, N

2
O, NO

2
) xkwfazmfyHk? Chapter (11) Sulphur and its compounds tcef;rSmajratmuf (ay 

700 0ef;usif) xJrSm&SdwJh sulphur udk Frasch Process eJY tajrmuftjrm;xkwf,ljcif;? sulphur eJY oufqdkifwJh 

"mwfaiGU(H
2
S, SO

2
) xkwfazmfjcif; Chapter (12) The halogens tcef;rSm halogens rsm;jzpfwJh Cl

2
, Br

2
, I

2
 

xkwfazmfjcif;awG avhvmxm;&r,f/ "mwfcGJcef;rSm "mwfaiGUxkwfazmfyHkawGudk avhvm&if tñTef;rSefuef jynfhpHkwJhyHk? 

rSefuefwJhpmom;nDrQjcif;eJY oauFwnDrQjcif;? rSefuefwJh"mwfjyKypönf;rsm;eJY "mwfjyKtajctae? "mwfaiGUpkaqmif;yHk? 

"mwfaiGU jynfhrjynfh prf;oyfenf;? vdktyfvQif"mwfaiGUudkajcmufaoGUatmifjyKvkyfenf;wdkYeJYwuG aocsmpGm avhvm 

rSwfom;xm;&rSm jzpfygw,f/

"mwfaiGUpkaqmif;wJhenf;awGudkvnf; oufqdkif&m"mwfaiGUawG&JU ½kyf*kPfowdåawGeJY ,SOfwGJNyD; rSwfxm;&ygr,f/ 

xkwf,lr,fh"mwfaiGU[m tufppf*kPfowdå&Sdvm;? aAhpf*kPfowdå &Sdvm;? *kPfrJhvm;? aysmf0ifowdåb,fvdk&SdovJ? 

avxufav;ovm;? ayghovm;pwJh *kPfowdåawGeJY pOf;pm;qHk;jzwfNyD;rS "mwfaiGUpkaqmif;wJhenf;awGudk od&Sdxm;&ygr,f/

nitrogen, sulphur, halogens awGeJY qdkifwJhj'yfaygif;wdkY&JU  ½kyf*kPfowdå? "mwf*kPfowdåeJY toHk;0ifyHkawGudkvnf; 

odrSwfxm;zdkY vdkygw,f/ Caustic soda (NaOH), chlorine, ammonia, nitric acid eJY sulphuric acid wdkYudk 

tajrmuftjrm;xkwfvdkY&wJh Manufacturing (Industrial) Process awGudkvnf; aoaocsmcsmem;vnfatmif 

avhvmxm;zdkY vdktyfygw,f/

Chapter (13) Acids, Bases and their Neutralization rSmawmh Acids, Bases wdkY&JU t"dyÜm,fzGifhqdkcsuf 

trsKd;rsKd;? proton xkwfay;EdkifrItay: tajccHwJh strong acid eJY weak acid ? pure acid yg0ifrIay:tajccHwJh 

concentrated acid eJY dilute acid wdkY&JU jcm;em;rI? Ionic product of water (K
w
) &JU mathematical expression, 

numerical value wdkYudk odxm;&ygr,f/ tylcsdefwpfckrSm K
w
  wefzdk;udef;aojzpfw,f/ tylcsdefajymif;&if K

w
 

wefzdk;ajymif;w,fqdkwmvnf; od&r,f/

pH eJY pOH wdkY&JU oabmw&m;zGifhqdkcsuftjyif pH eJY pOH wdkY&JU wefzdk;udkMunfhNyD; aysmf&nfwpfck[m tufppfvm;? 

aAhpfvm;cGJjcm;zdkY toHk;jyKEdkifygw,f/ pH wefzdk; 7 xufi,f&ifawmh acid aysmf&nf? pH wefzdk; 7 xufMuD;&ifawmh 

alkali/base aysmf&nfrsm; jzpfw,f/ pH 7 rSmqdk&ifawmh a&oefY (odkY)"mwfjy,f (neutral) jzpfwJhhaysmf&nfjzpfygw,f/ 

acid awG&JU jyif;tm;udk Ka (dissociation constant) odkUr[kwf pK
a
 eJY jyEdkifovdk Base/alkali aysmf&nfawG&JU jyif;tm;udk 

K
b
/pK

b
 eJU azmfjyEdkifygw,f/ aysmf&nfwpfckxJrSm [H+] rsm;&if K

a
 wefzdk;BuD;r,f/ K

a
 eJY pK

a
 ajymif;jyeftcsdK;usvdkU 

pK
a
 wefzdk;i,foGm;r,f/ 'gaMumifh acid strength aumif;w,f/ NyD;awmh [H+] enf;&if K

a
 wefzdk;i,fNyD; pK

a
 

wefzdk;BuD;r,f/ 'gaMumifh acid strength enf;r,fqdkwm em;vnfoabmaygufzdkY vdkygw,f/

qm;trsKd;tpm;(4)rsKd;jzpfwJh tm;jyif;tufppfeJUtm;jyif;aAhpf? tm;jyif;tufppfeJY tm;aysmhaAhpf? tm;aysmh 

tufppfeJYtm;jyif;aAhpf? tm;aysmhtufppfeJY  tm;aysmhaAhpfwdkY&JU qm;awG a&oGif;jzdKcGJjcif;jzpfwJhtcg pH wefzdk; 

rwlnD&wJhtaMumif;&if;awGudk qm;erlemrsm;ESifh tusKd;taMumif; qufpyfajz&Sif;wwfzdkU vdkygw,f/

Buffer solution eJY ywfoufwJh t"dyÜm,fowfrSwfcsuf? Acidic buffer/Basic buffer examples eJY 

ykämawGudkrSefuefpGma&;Edkif? wGufEdkifzdkYvdkygw,f/ Buffer aysmf&nfrsm;u strong acid/strong base tenf;i,f 

xnfhaomfvnf; pH udk rajymif;atmifb,fvdkxdef;xm;EdkifwmvJqdkwJh &Sif;vif;csufudk odxm;zdkY vdkygw,f/  Buffer 

solution ykämwGufwJhtcg tufppfaysmhawG&JU NydKuGJrIudk tjyeftvSefnDrQjcif;? qm;awG&JU NydKuGJrIudk wpfzufoGm;nDrQjcif;? 

concentration udk square bracket [  ] eJY azmfjy&NyD; unit udk M (odkY) mol dm-3 eJUazmfjyjcif;? tvm;wl K
a
, K

b
 

wdkUrSmvnf; M (odkY) mol dm-3 unit eJY azmfjyjcif;? pH,  pOH, pK
a
 wdkYrSm unit azmfjy&efrvdktyfjcif;pwJh 

owdxm;&r,fhtcsufawGudk em;vnfzdkUvdktyfygw,f/ acid, base awG&JU pH, pOH, [H+], [OH-], pK
a
, K

a
  &SmwJh 

ykämwGufawGudkvnf; mathematical formula awG rSefuefpGma&;NyD; wGufEdkif&ygr,f/

Chapter (14) Organic Chemistry tcef;rSmawmh alkanes, alkenes, alkynes eJY alcohols awGudk     

yg0ifwJh carbon vHk;a&tvdkuf graphic structure, molecular structure eJU molecular formula a&;yHk? Isomers 

awG&JUwnfaqmufzGJUpnf;yHk? ,if;wdkYudk trivial eJY  IUPAC system awGeJUtrnfay;yHk? ,if; Hydrocarbons 

j'yfaygif;awGudk "mwfcGJcef;rSm xkwf,lenf;rsm;eJU ,if;wdkY&JU*kPfowdåawGudk avhvmxm;&ygr,f/ ,if;j'yfaygif;rsm; 

xkwf,lenf;eJY "mwf*kPfowdåawGrSmygwJh "mwfjyKjcif;trsKd;tpm; (substitution, addition, reactions)awG? j'yf 

aygif;wpfckrSwpfckajymif;vJjcif; (Conversion)awG? ÓPfprf;ykämawG? cGJjcm;jcif;awGudk aoaocsmcsmavhusifh 

xm;&r,f/ cGJjcm;jcif;awGrSmawmh alkane & alkene, alkane & alkyne, alkene & alkyne, alkynes tcsif;csif; 

cGJjcm;wwfatmif? cGJjcm;&mrSm rsufpdjzifhjrif&NyD; odomxif&Sm;wJhta&mifajymif;vJrI? tenfusrIwdkYygwJh "mwfjyKjcif; 

awGudkom toHk;jyK&ygr,f/

aemufxyfowdjyK&r,fhtcsufuawmh "mwfjyKnDrQjcif;rsm;udka&;&if atmf*Jepfj'yfaygif;rsm;&JU trnf? "mwfjyKtajc 

tae tjynfhtpHk xnfha&;ay;zdkUvdktyfygw,f/

Petroleum industry and petrochemicals taMumif;eJYywfoufNyD; non-renewable energy source 

rsm;jzpfwJh fossil fuels (crude oil, natural gas, coal) jzpfay:yHk? renewable energy source rsm;jzpfwJh biodiesel 

& biogas awG?  crude oil udk fractional distillation enf;pOfjzifh oefYpifjcif;? ,if;enf;pOfjzifh &vmwJh 

Hydrocarbons eJY ,if;wdkY&JU toHk;0ifyHk? kerosene, diesel wdkYudk catalytic cracking enf;pOfoHk;jyD; gasoline 

ajymif;vJEdkifyHk? Gasoline, methanol (liquid fuels) &JU ���!�������awG?����!�������eJY ignition temperature 

jcm;em;csufawGudk odxm;zdkY vdkygw,f/ 

tpm;xdk;avmifpmqDrsm;jzpfwJh methanol rS xkwf,l&&SdwJh gasoline eJY diesel awG&JU taMumif;t&mrsm;udk 

avhvmrSwfom;xm;zdkYvdkygw,f/ 'ghtjyif �����������	
����� enf;pOfjzifh biodiesel xkwf,ljcif;? anaerobic 

fermentation enf;jzifh biogas xkwf,ljcif;? ausmufrD;aoG; jzpfpOftrsKd;rsKd;eJY ausmufrD;aoG;rS&EdkifwJh chemicals 

awGtaMumif;? tJ'D chemicals awG&JU toHk;0ifyHk? crude oil, diesel, LPG, CNG, biodiesel, biogas, zeolite 

ZSM-5, coal eJY coal gas awG&JU composition awGudk od&Sdxm;&ygr,f/

aemufqHk; Chapter (15) Chemistry in Society qdkwJh vlaerIb0eJY"mwkaA'bmom&yfwdkY qufoG,faeyHkudk 

avhvmwJhtcef;rSmawmh tyifawGBuD;xGm;zdkY vdktyfaewJh elements taMumif;awG? tyifawGtouf&SifaeEdkifzdkY 

vdktyfwJh oMum;"mwfudk photosynthesis rS&&SdyHk? obm0ajrMoZmeJY"mwfajrMoZmwdkY[m tyifawG&JUtoD;? tyGifh? 

t&GufBuD;xGm;rIudk tm;ay;yHk? insecticides trsKd;tpm;awGeJU tyifBuD;xGm;rIudktm;ay;wJh growth substances 

awGtjyif cement xkwfazmfyHktqifhqifh? cement xkwfazmf&mrSm oHk;wJhukefMurf;ypönf;awG? Plaster of Paris &JU 

composition? xkwfazmfyHkeJY *kPfowdåawG? yifv,fa&xJrSmyg0ifwJh qm;rsm;eJUyifv,fa&rS qm;xkwfazmfenf;rsm; 

taMumif;awG yg0ifygw,f/

'ghtjyif plastics and polymers tydkif;rSmawmh natural polymers eJY synthetic polymers awG? rsKd;wlwJh 

monomer tcsif;csif;aygif;NyD; homopolymer (addition polymer) jzpfay:vmyHk? rsKd;rwlwJh monomers 

tcsif;csif;aygif;NyD; copolymer (condensation polymer) jzpfay:vmyHkawG? rsKd;wl monomer  awGudk addition 

polymerization reaction oHk;NyD; PE, PP, PVC, PTFE, PS tp&SdwJh addition polymer jyKvkyfyHk? rsdK;rwlwJh 

monomer ESpfckaygif;NyD; a&armfvDusL;z,fwJh condensation polymerization enf;jzifh Nylon, polyester pwJh 

condensation polymer  jyKvkyfyHkeJY yg0ifwJh "mwfpnf;trsKd;tpm;? addition eJY condensation polymer awG&JU 

*kPfowdåeJU toHk;jyKyHkawGudk avhvmrSwfom;xm;&ygr,f/ Thermoplastic eJY Thermosetting polymers awGudk 

jyefvnftoHk;cswJhenf;awGudkvnf; avhvmrSwfom;xm;zdkYvdkygw,f/ aemufqHk;taeeJY  qyfjymcsufjcif; taMumif;? 

soapless detergent taMumif;eJY ,if;wdkY&JUacs;cRwfEdkifpGrf; owdåtaMumif;awGudk wnfaqmufyHkrsm;eJYwuG 

&Sif;vif;xm;wmawGudk od&Sdxm;oifhygw,f/ Addition polymers, Condensation polymers wdkYeJYywfoufNyD; 

odoifhodxdkufwmawGudk Table (3) rSm azmfjyay;xm;ygw,f/

tMuHjyKcsuf

tck Chapter wpfckcsif;tvdkuf avhvmrSwfom;&r,fhtaMumif;t&mawGeJU owdjyK&r,fhtcsufawGudk tao;pdwf 

aqG;aEG;ay;NyD; jzpfwJhtwGuf wynfhwdkYtaeeJYb,fvdkavhvmrSwfom;oifhw,fqdkwm oabmaygufNyD xifygw,f/ 

'gaMumifh chapter wpfckcsif; tao;pdwf aocsmpGmavhvmzdkY? usKd;aMumif;qufpyfawG;ac:wwfzdkYvdktyfwJhtjyif 

zwfpmtkyfrSmygwJhykämawG? ar;cGef;a[mif;awGudkyg avhusifhxm;zdkYvdkygw,f/ xyfrHowday;vdkwmuawmh ykäm 

wGufwJhtcg vdktyfwJhae&mawGrSm unit rsm;xnhfzdkY? yHkaoenf;rsm;udk jynfhpHkatmifa&;zdkY ? oufqdkif&mar;cGef; ykämeHygwfudk 

azmfjya&;om;ay;zdkYowdjyK&ygr,f/ txl;owdjyK&r,fhtcsufuawmh ar;cGef;yHkpHtopf[m a&G;cs,fcGifhenf;oGm;wJhtwGuf 

trSwfrsm;rsm;vdkcsif&if tcef;(15)cef;vHk;udkaphpyfaocsmpGm odxm;zdkY vdkygw,f/

aemufqHk;taeeJY q&m q&mrrsm;&JU oifMum;jyorIeJY rdrdwdkY&JU BudK;pm;tm;xkwfrIawGudk aygif;pyfNyD; tckaqG;aEG; 

ay;vdkufwJh aqG;aEG;csuftwdkif; avhusifhoGm;MuygvdkY wdkufwGef;vdkygw,f/ 'D2020 jynhfESpf rwfvrSmusif;yr,fh 

wuúodkvf0ifpmar;yGJrSm "mwkaA'bmom&yfudk tcuftcJr&Sd aumif;rGefrSefuefpGmajzqdkEdkifNyD; trSwfrsm;rsm;eJY 

atmifjrifrI&&SdEdkifMuygapvdkY qkrGefaumif;awmif;&if; 'DrSmyJ&yfem;vdkufygr,f/
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