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jlk;u 'kkL= ikB~;Øejlk;u 'kkL= ikB~;Øejlk;u 'kkL= ikB~;Øejlk;u 'kkL= ikB~;Øejlk;u 'kkL= ikB~;Øe

y{;%&y{;%&y{;%&y{;%&y{;%&

foxr ,d n'kd esa jlk;u 'kkL= ds Kku esa Økafrdkjh izxfr gqbZ gSA la'ysf"kr inkFkZ]] tSo&v.kq]
vkS|ksfxd jlk;u vkfn {ks=ksa esa Økafrdkjh izxfr gqbZ gSaA vr% budk mPprj ek/;fed ikB~;Øe esa lfEefyr
fd;k tkuk furkUr vko';d gks x;k gSA vUrjkZ"Vªh; Lrj ij oSKkfudksa }kjk izLrqr ubZ ladYiuk,a ,oa
ukedj.k ¼rRo ,oa ;kSfxdksa gsrq½ HkkSfrd jkf'k;ksa ds TUPAC, IUPAC ,oa CGPM }kjk fu/kkZfjr u;s
uke ,oa ladsr egRoiw.kZ gSa vkSj ikB~;Øe esa budk tksM+k tkuk vko';d gSA u;k ikB~;Øe mijksDr lHkh
ckrksa ds vfrfjDr jk"Vªh; ikB~;Øeksa ds <k¡psa ] dsUnzh; ek/;fed f'k{kk cksMZ] ,u-lh-bZ-vkj-Vh- ,oa jkT; ds
orZeku ikB~;Øe dks /;ku esa j[kdj cuk;k x;k gSA u;s ukedj.k] lw= ,oa HkkSfrd jkf'k;ka] ewy vo/kkj.kkvksa
ds v/;kiu] m|ksx rduhdh esa jlk;u dh vo/kkj.kkvksa ds mi;ksx fofHkUu bdkb;ksa ds Øeokj fu/kkZj.k
orZeku ikB~;Øe dh  vuqi;ksxh fo"k; oLrq ds gVkus ,oa fiNyh d{kkvksa esa fl[kkbZ xbZ vko';d ckrksa dks
u nksgjkus tSlh ckrksa dks bl ikB~;Øe ds cukrs le; /;ku esa j[kk x;k gSA

m)s'; &m)s'; &m)s'; &m)s'; &m)s'; &
mPprj ek/;fed d{kkvksa esa jlk;u 'kkL= ds v/;;u ds mn~ns'; bl izdkj gSaA

1- jlk;u fo"k; ds vk/kkjHkwr izR;;ksa dks le>kukA
2- fo"k; ds izfr vfHk:fp tkx`r djrs gq, nSfud thou esa fo"k; ds fofHkUu igyqvksa dk v/;;u djkukA
3- jlk;u ds v/;;u }kjk Nk=ksa esa vuq'kklukRed vfHkO;fDr fodflr djukA
4- jlk;u fo"k; ds mPp Lrjksa ij fo|ksfpr ,oa O;kolkf;d ikB~;Øeksa dks le> ikus dh 'kfDr fodflr

djukA ¼mnk- vkS"kf/k jlk;u] jklk;fud izkS|ksfxdh] vkS|ksfxd jlk;u½
5- jlk;u fo"k; essa mHkjrs u;s {ks=ksa dh tkudkjh ,oa Hkfo"; esa v/;;u dh lEc)rk ds lkFk&lkFk

fofHkUu {ks=ksa esa budk mi;ksx vkfn dh  le> fodflr djukA
6- d`f"k] m|ksx] ekSle] tula[;k] i;kZoj.k] iks"k.k rFkk LokLF; ds {ks= esa vkus okys ifjorZuksa dk lkeuk

djus dh le> iSnk djukA
7- Nk=ksa esa leL;k lek/kku dh 'kfDr ,oa dkS'ky mRiUu djukA
8- m|ksxksa esa fofHkUu izfØ;kvksa ds mi;ksx fd; tkus ,oa mudh rduhdh mi;ksx esa yk;s tkus ls ifjfpr

djkukA
9- bathfu;fjax] HkwxHkZ 'kkL=] tho 'kkL=] HkkSfed 'kkL= vkfn ladk;ksa ls jlk;u dh lEc}rk dk Kku

djkukA
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CHEMISTRY SYLLABUS
Class XI & XII

AIMS -

The knowledge in chemistry during the last decade has under gone revolutionary
change. Many new areas like synthetic materials, Bio molecules, new industrial
chemicals have arrived in a big way. At senior Secondary level it deserve to be an
integral part of chemistry syllabus. At the International level new formulations,
nomenclature of elements and compounds, symbols and units of Physical quantities
floated by Scientific bodies like TUPAC, IUPAC and CGPM are of no less
importance and need to be incorporated in the syllabus.

The revised syllabus has been prepared keeping in mind the NCF (National
curriculum Frame work) 2005, CBSE, NCERT and the present state syllabus and
takes care of all these aspects listed above. Greater emphasis has been laid on use
of new nomenclature, symbols and formulations, teaching of fundamental
concepts, applications of concepts in industry/ Technology, logical sequencing of
units, removal of irrelevent contents of the present syllabus and avoiding
unnecessary repetition of things in the previous classes has been kept in mind
while forming this new syllabus.

OBJECTIVES -

The broad objectives of teaching Chemistry at Senior Secondary
Stage are to help the learners as follows:

• to promote understanding of basic facts and concepts in chemistry
while retaining the excitement of chemistry.

• to make students capable of studying chemistry in academic and
professional courses (such as medicine, engineering, techonology) at
higher level.

• to expose the students to emerging various new areas of chemistry and
apprise them with the relevance in their future studies and their
application in various spheres of chemical science and technology.

• to equip students to face various chalanges related to health, nutrition,
environment, population, weather, industries and agriculture.

• to develop problem solving skills in students.
• to expose the students to different processes used in industries and

their technological applications.
• to apprise students with interface of chemistry with other disciplines of

science such as physics, biology, geology, engineering etc.
• to acquaint students with different aspects of chemistry used in daily

life.
• to develop an interest in students to study chemistry as a discipline.
• to develop a disciplinary habbit while working with chemistry.
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jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=
d{kk 12ohad{kk 12ohad{kk 12ohad{kk 12ohad{kk 12oha

le; 3 ?kaVsle; 3 ?kaVsle; 3 ?kaVsle; 3 ?kaVsle; 3 ?kaVs vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-vf/kdre vad 75$25 izk;ks-
lS)kafrd 75lS)kafrd 75lS)kafrd 75lS)kafrd 75lS)kafrd 75

bdkbZbdkbZbdkbZbdkbZbdkbZ bdkbZ dk ukebdkbZ dk ukebdkbZ dk ukebdkbZ dk ukebdkbZ dk uke fu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaMfu/kkZfjr vad  dky[kaM

1- Bksl izkoLFkk 04 08

2- foy;u 06 12

3- fo|qr jlk;u 06 12

4- jklk;fud cyxfrdh 05 10

5- lrg jlk;u 04 10

6- dqN /kkrqvksa dk fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa 05 15

dk v/;;u

7- p Cykd ds rRo I 05 10

8- p Cykd ds rRo II 05 10

9- d ,oa f Cykd ds rRo 06 12

10- milgla;ksth jlk;u 04 10

11- gsyks vYdsu ,oa gsyks ,jhu 04 08

12- vYdksgu fQukWy ,oa bZFkj 04 12

13- ,YMhgkbM] dhVksu rFkk dkcksZfDlfyd vEy 04 12

14- ukbVªkstu ;qDr dkcZfud ;kSfxsd 03 09

15- tSo v.kq 05 15

16- I nSfud thou esa jlk;u 05 15

II Hkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku

iqujko`fÙk 20

;k sx;k sx;k sx;k sx;k sx 7575757575 200200200200200
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jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=jlk;u 'kkL=

d{kk d{kk d{kk d{kk d{kk XII

bdkbZ 1 Bksl izkoLFkk &bdkbZ 1 Bksl izkoLFkk &bdkbZ 1 Bksl izkoLFkk &bdkbZ 1 Bksl izkoLFkk &bdkbZ 1 Bksl izkoLFkk & 04
fofHkUu cU/ku cyksa ds vk/kkj ij Bkslksa dk oxhZdj.k] vkf.kod] vk;fud lgla;ksth rFkk
?kkfRod Bksl] fØLVyh; rFkk vfØLVyh; Bksl ¼dsoy izkjafHkd tkudkjh½ f}foeh; ,oa
af=foeh; ØLVyksa esa ,dy lSy] bdkbZ lSy dh ?kuRo x.kuk] Bkslksa esa ladqyu ] fjfDr;ka]
?kuh; bdkbZ lsy esa mifLFkr ijek.kq la[;k dh x.kuk] fcanq nks"k] fo|qrh; ,oa pqEcdh; xq.kA

bdkbZ 2bdkbZ 2bdkbZ 2bdkbZ 2bdkbZ 2 foy;u &foy;u &foy;u &foy;u &foy;u & 0606060606
foy;uksa ds izdkj] foy;uksa dh lkUnzrk O;Dr djuk] xSlksa dh nzoksa esa foys;rk] Bksl foy;u]
v.kq la[;d xq.k/keZ ;Fkk&ok"inko esa vkisf{kd voueu] DoFkukad dk mUu;u] fgekad dk
voueu] ijklj.k nkc] v.kqla[;d xq.k/keZ ds vk/kkj ij v.kq nzO;ekuksa dh x.kuk] vlkekU;
v.kq nzO;ekuA

bdkbZ 3bdkbZ 3bdkbZ 3bdkbZ 3bdkbZ 3 fo|qr jlk;u &fo|qr jlk;u &fo|qr jlk;u &fo|qr jlk;u &fo|qr jlk;u & 0505050505
vkDlhdj.k & vip;u vfefØ;k,a] fo|qr vi?kV~;ksa ds foy;uksa esa pkydrk] fof'k"V ,oa
vkf.od pkydrk] pkydrk ij ruqrk dk izHkko] dksykjk'k dk fu;e] fo|qr vi?kVu ,oa
fo|qr vi?kVu ds fu;e ¼izkjafHkd Kku½] 'kq"d lSy & fo|qr vi?kVuh rFkk xSfYofud lSy]
ySMlap;h lSy] fdlh lSy dk fo|qr okgd cy] ekud bySDVªksM foHko] jklk;fud lSy gsrq
uLVZ lehdj.k rFkk blds vuqiz;ksx] bZ/ku lSy] la{kkj.kA

bdkbZ 4bdkbZ 4bdkbZ 4bdkbZ 4bdkbZ 4 jklk;fud cyxfrdh&jklk;fud cyxfrdh&jklk;fud cyxfrdh&jklk;fud cyxfrdh&jklk;fud cyxfrdh& 0505050505
vfHkfØ;k nj ¼rkRdkfyd ,oa vkSlr½] vfHfØ;k nj dks izHkkfor djus okys dkjd & lkanz.k]
rki] mRizsjd] ¼dSVfyLV½  fdlh vfHkfØ;k dh vf.odrk ,oa dksfV] nj fu;e rFkk fof'k"V
nj fLFkjkad] nj lehdj.k rFkk v/kZ vk;q ¼dsoy 'kwU; vkSj izFke dksfV vfHkfØ;kvksa gsrq½]
v.kq VDDj ¼la?kVu½ fl)kUr dh vo/kkj.kk,a ¼izkjafHkd Kku dsoy] xf.krh; NksMdj½ nj
fLFkjkad dh rki ij fuHkZjrk] vkjghfu;l lehdj.k] lfØ;.k ÅtkZ] nsgyh ÅtkZ

bdkbZ 5bdkbZ 5bdkbZ 5bdkbZ 5bdkbZ 5 lrg jlk;u &lrg jlk;u &lrg jlk;u &lrg jlk;u &lrg jlk;u & 0404040404
vf/k'kks"k.k & HkkSfrd ,oa jklk;fud vf/k'kks"k.k] Bkslksa }kjk xSlksa ds vf/k'kks"k.k dks izHkkfor
djus okys dkjdA mRizsj.k &  laHkkxh ,oa fo"kekaxh] ilan ij vk/kkfjr fØ;k'khyrk] ,Utkbe
mRizsjd] dfyy izkoLFkk] okLrfod foy;u] dfyy foy;u vkSj fuyacu ds e/; foHksn]
nzo Lusgh] nzo fojks/kh] ogqv.kqd rFkk laxqf.krv.kqvksa ds dfyyh; foy;u] dfyy foy;uksa
ds xq.k] fVUMy izHkko] czkmuh xfr] oS|qrd.k lapyu] Ldanu (Coagulation) vkSj muds
izdkjA
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bdkbZ 6 /kkrqvksa ds fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa dk v/;;u &bdkbZ 6 /kkrqvksa ds fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa dk v/;;u &bdkbZ 6 /kkrqvksa ds fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa dk v/;;u &bdkbZ 6 /kkrqvksa ds fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa dk v/;;u &bdkbZ 6 /kkrqvksa ds fu"d"kZ.k ,oa muds izeq[k ;kSfxdksa dk v/;;u & 0505050505
L=ksr] ,Y;wehfu;e] dkij] ftad] vk;ju rFkk flYoj ds fu"d"kZ.k ds fl)kUrA     dkij
lYQsV] flYoj ukbVªsV ,oa ejdjh gSykbMksa ds cukus dh fof/k;ka] xq.k ,oa mi;ksx] LVhy]
QksVksxzkQhA

bdkbZ 7 bdkbZ 7 bdkbZ 7 bdkbZ 7 bdkbZ 7  P- Cykd ds rRo &Cykd ds rRo &Cykd ds rRo &Cykd ds rRo &Cykd ds rRo &     I 05

lewg 15 ds rRo & lewg 15 ds rRo & lewg 15 ds rRo & lewg 15 ds rRo & lewg 15 ds rRo & lkekU; ifjp;] bySDVªkfud foU;kl] izkfIr LFkku] vkDlhdj.k
voLFkk,sa] HkkSfrd ,oa jklk;fud xq.kksa esa Øfedrk A

ukbVªkstu &ukbVªkstu &ukbVªkstu &ukbVªkstu &ukbVªkstu & cukus dh fof/k] xq.k rFkk mi;ksx] ukbVªkstu ds ;kSfxd] veksfu;k¡ ds cukus
dh fof/k ,oa xq.k] ukbZfVªd vEy] ukbVªkstu ds vkDlkbM ¼dsoy lajpuk½

QkLQksjlQkLQksjlQkLQksjlQkLQksjlQkLQksjl & vij:irk] QkLQksjl ds ;kSfxd] QkLQhu ds cukus dh fof/k;k¡ ,oa xq.k]
QkLQksjl ds gSykbM~l ¼PCl3, PCl5½ rFkk vkDlh vEy ¼dsoy izkjafHkd Kku½

lewg 16ds rRo &lewg 16ds rRo &lewg 16ds rRo &lewg 16ds rRo &lewg 16ds rRo & lkekU; ifjp;] bySDVªkfud foU;kl] izkfIr LFkku vkDlhdj.k voLFkk,sa
] HkkSfrd ,oa jklk;fud xq.kksa esa Øfedrk] MkbZ vkDlhtu cukus dh fof/k] xq.k rFkk mi;ksx]

ljy vkDlkbM~] vkstksu]
lYQj& vij:irk] xa/kd ds ;kSfxd &lYQj& vij:irk] xa/kd ds ;kSfxd &lYQj& vij:irk] xa/kd ds ;kSfxd &lYQj& vij:irk] xa/kd ds ;kSfxd &lYQj& vij:irk] xa/kd ds ;kSfxd & lYQjMkbZ vkDlkbM cukus dh fof/k ,oa xq.k
mi;ksx] gkbMªkstu lYQkbM] lYQ;wfjd vEy dh vkS|ksfxd fuekZ.k fof/k] xq.k ,oa mi;ksx
lYQj ds vkDlh vEy ¼dsoy lajpuk½

bdkbZ 8 bdkbZ 8 bdkbZ 8 bdkbZ 8 bdkbZ 8  P Cykd ds rRo & Cykd ds rRo & Cykd ds rRo & Cykd ds rRo & Cykd ds rRo & II 05

lewg 17 ds rRo &lewg 17 ds rRo &lewg 17 ds rRo &lewg 17 ds rRo &lewg 17 ds rRo & lkekU; ifjp;] bySDVªkfud foU;kl] vkDlhdj.k voLFkk,sa izkfIr]
HkkSfrd ,oa jlk;fud xq.kksa esa Øfedrk] gSykstu ds ;kSSfxd] Dyksjhu ds cukus dh fof/k] xq.k
,oa mi;ksx] gkbMªksDyksfjd vEy] RkFkk Cyhfpax ikmMj] bUVj gSykstu ;kSfxd] gSykstu ds
vkDlh vEy] ¼dsoy lajpuk½

lewg 18 ds rRo & lewg 18 ds rRo & lewg 18 ds rRo & lewg 18 ds rRo & lewg 18 ds rRo & lkekU; ifjp;] bySDVªkfud foU;kl] izkfIr] HkkSfrd ,oa
jklk;fud xq.kksa esa Øfedrk] thuku] ¶yksjkbM~l] mi;ksxA

bdkbZ& 9 bdkbZ& 9 bdkbZ& 9 bdkbZ& 9 bdkbZ& 9  d  rFkk rFkk rFkk rFkk rFkk f Cykd ds rRo  Cykd ds rRo  Cykd ds rRo  Cykd ds rRo  Cykd ds rRo & 0606060606
lkekU; ifjp;] bySDVªkfud foU;kl] izkfIr LFkku] laØe.k /kkrqvksa dh fo'ks"krk,sa] izFke iafDr
dh laØe.k /kkrqvksa ds xq.kksa esa Øfedrk] ?kkfRod xq.k] vk;uhdj.k dh ,UFkSYih] vkDlhdj.k
voLFkk,sa ] vk;fud f=T;k] jax] mRizsjd xq.k] pqEcdh; xq.k] vUrjkdk'kh; ;kSfxd] feJ/kkrq
fuekZ.k]  K2Cr207 rFkk KMnO

4
 ds cukus dh fof/k;ka ,oa xq.kA

ySUFksukbM~l & bySDVªkfud foU;kl] vkDlhdj.k voLFkk,sa] jklk;fud fØ;k'khyrk rFkk
ySUFksukbMladqpuA
,DVhukbM~l & bySDVªkfud foU;kl] vkDlhdj.k voLFkk,saA

bdkbZ & 10 mi lgla;ksth jlk;u &bdkbZ & 10 mi lgla;ksth jlk;u &bdkbZ & 10 mi lgla;ksth jlk;u &bdkbZ & 10 mi lgla;ksth jlk;u &bdkbZ & 10 mi lgla;ksth jlk;u & 0404040404
mi lgla;ksth ;kSfxd & ifjp;] layXuh] milgla;ksth la[;k] jax] pqEcdh; xq.k ,oa
vkd`fr;k]¡ ,d ukfHkdh; milgla;ksth ;kSfxdksa dk IUPAC ukedj.k] vkcU/ku] leko;ork]
milgla;ksth ;ksfxdksa dk egRo ¼xq.kkRed fo'ys"k.k] /kkfRod 'kks/ku rFkk tSfod izdeksa esa½]
dkcZ/kkfRod ;kSfxdA
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bdkbZ & 11bdkbZ & 11bdkbZ & 11bdkbZ & 11bdkbZ & 11 gSyks ,YdsUl rFkk gSyks,jhUlgSyks ,YdsUl rFkk gSyks,jhUlgSyks ,YdsUl rFkk gSyks,jhUlgSyks ,YdsUl rFkk gSyks,jhUlgSyks ,YdsUl rFkk gSyks,jhUl 0404040404
     gSyks ,YdsUl &      gSyks ,YdsUl &      gSyks ,YdsUl &      gSyks ,YdsUl &      gSyks ,YdsUl &  ukedj.k]  C-X cU/k dh izd`fr] HkkSfrd ,oa jklk;fud
     xq.k] izfrLFkkiu fØ;kvksa dh fØ;kfof/k
     gSyks,jhUl & gSyks,jhUl & gSyks,jhUl & gSyks,jhUl & gSyks,jhUl & C-X  oU/k dh izd`fr] izfrLFkkiu fØ;k,sa] ¼,dy izfrLFkkfir ;kSfxdksa
      esa gSykstu dk nSf'kd izHkko½ MkbZDyksjks] VªkbZDyksjks rFkk VSVªkDyksjks ehFksu] vk;ksMksQkeZ]
     Ýh;ku]  DDT rFkk BHC ds mi;ksx ,oa i;kZoj.kh; izHkkoA

bdkbZ & 12bdkbZ & 12bdkbZ & 12bdkbZ & 12bdkbZ & 12 vYdksgy] fQuky rFkk bZFkj &vYdksgy] fQuky rFkk bZFkj &vYdksgy] fQuky rFkk bZFkj &vYdksgy] fQuky rFkk bZFkj &vYdksgy] fQuky rFkk bZFkj & 0404040404
vYdksgy &vYdksgy &vYdksgy &vYdksgy &vYdksgy & ukedj.k] cukus dh fof/k;k¡] HkkSfrd ,oa jklk;fud xq.k ¼dsoy izkFkfed
vYdksgy½ izkFkfed f}rh; ,oa r`rh;d vYdksgyksa dh igpkuA futZyhdj.k dh
fØ;kfof/k] mi;ksx] dqN egRoiw.kZ ;kSfxd & ehFksuky rFkk bZFksuky

fQuky &fQuky &fQuky &fQuky &fQuky & ukedj.k] cukus dh fof/k;ka] HkkSfrd ,oa jklk;fud xq.k] fQuky dh vEyh;
izd`fr] bySDVªksfQfyd izfrLFkkiu fØ;k;sa] fQukWy ds mi;ksxA

bZFkj &bZFkj &bZFkj &bZFkj &bZFkj & ukedj.k] cukus dh fof/k;ka] HkkSfrd ,oa jklk;fud xq.k rFkk mi;ksxA

bdkbZ & 13bdkbZ & 13bdkbZ & 13bdkbZ & 13bdkbZ & 13 vYMhgkbMl] dhVksUl rFkk dkcks ZfDlfyd vEy &vYMhgkbMl] dhVksUl rFkk dkcks ZfDlfyd vEy &vYMhgkbMl] dhVksUl rFkk dkcks ZfDlfyd vEy &vYMhgkbMl] dhVksUl rFkk dkcks ZfDlfyd vEy &vYMhgkbMl] dhVksUl rFkk dkcks ZfDlfyd vEy & 0404040404
vYMhgkbM~l rFkk dhVksUl &vYMhgkbM~l rFkk dhVksUl &vYMhgkbM~l rFkk dhVksUl &vYMhgkbM~l rFkk dhVksUl &vYMhgkbM~l rFkk dhVksUl & ukedj.k] dkcksZfud lewg dh izd̀fr] cukus dh fof/k;k¡]
HkkSfrd ,oa jklk;fud xq.k] U;wDyh;ksfQfyd ;ksx'khy fØ;kvksa dh fØ;kfof/k]
 α & gkbMªkstu ijek.kq dh vYMhgkbM~l esa fØ;k'khyrk] mi;ksxA

dkcksZfDlfyd vEy &dkcksZfDlfyd vEy &dkcksZfDlfyd vEy &dkcksZfDlfyd vEy &dkcksZfDlfyd vEy & ukedj.k] vEyh; izd`fr] cukus dh fof/k;k¡] HkkSfrd ,oa
jklk;fud xq.k] mi;ksxA

bdkbZ & 14bdkbZ & 14bdkbZ & 14bdkbZ & 14bdkbZ & 14 ukbVªkstu ;qDr dkcZfud ;kSfxd &ukbVªkstu ;qDr dkcZfud ;kSfxd &ukbVªkstu ;qDr dkcZfud ;kSfxd &ukbVªkstu ;qDr dkcZfud ;kSfxd &ukbVªkstu ;qDr dkcZfud ;kSfxd & 0404040404
ukbVªks ;kSfxd &ukbVªks ;kSfxd &ukbVªks ;kSfxd &ukbVªks ;kSfxd &ukbVªks ;kSfxd & cukus dh fof/k;k¡ rFkk egRoiw.kZ jklk;fud vfHkfØ;k,¡A
vehUl &vehUl &vehUl &vehUl &vehUl & ukedj.k] oxhZdj.k] lajpuk] cukus dh fof/k;k¡] HkkSfrd ,oa jklk;fud xq.k]
mi;ksx] izkFkfed] f}rh;d ,oa r`rh;d vehuksa dh igpku
lkbukbM~l ,oa vkblkslkbukbMl & lkbukbM~l ,oa vkblkslkbukbMl & lkbukbM~l ,oa vkblkslkbukbMl & lkbukbM~l ,oa vkblkslkbukbMl & lkbukbM~l ,oa vkblkslkbukbMl & cukus dh fof/k;k¡] jklk;fud vfefØ;k,¡ rFkk
egRoiw.kZ mi;ksxA
Mk;ktksfu;e yo.k &Mk;ktksfu;e yo.k &Mk;ktksfu;e yo.k &Mk;ktksfu;e yo.k &Mk;ktksfu;e yo.k & cukus dh fof/k;k¡] jklk;fud vfHkfØ;k,¡] rFkk dkcZfud
la'ys"k.k esa budk egRoA

bdkbZ & 15bdkbZ & 15bdkbZ & 15bdkbZ & 15bdkbZ & 15 tSo v.kq &tSo v.kq &tSo v.kq &tSo v.kq &tSo v.kq & 0505050505
dkcksZgkbMªsV~l &dkcksZgkbMªsV~l &dkcksZgkbMªsV~l &dkcksZgkbMªsV~l &dkcksZgkbMªsV~l & oxhZdj.k ¼,YMkst rFkk dhVkst½ eksuks lSdVkbM~l ¼Xywdkst rFkk
ÝDVkst½] vksyhxkslSdjkbM~l ¼lqØkst] ySDVkst] ekYVkst½] ikSyh lSDjkbM~l ¼LVkpZ]
lSY;wykst½] egRoA
izksVhUl &izksVhUl &izksVhUl &izksVhUl &izksVhUl & α vehuksa vEyksa dk izkjfEHkd Kku] vko';d vehuks vEy]
isIVkbM cU/k] iksyh isIVkbM~l] izksVhUl] izkFkfed] f}rh;d] r`rh;d ,oa prq"dh; lajpuk
¼dsoy xq.kkRed Kku½] izksVhuksa dk fMuspjhdj.k] ,UtkbEl
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foVkfeUl & foVkfeUl & foVkfeUl & foVkfeUl & foVkfeUl & oxhZdj.k ,oa dk;Z
U;fDybd vEy & U;fDybd vEy & U;fDybd vEy & U;fDybd vEy & U;fDybd vEy & Mh-,u-,- rFkk vkj-,u-,-

bdkbZ 16-bdkbZ 16-bdkbZ 16-bdkbZ 16-bdkbZ 16- I & nSfud thou esa jlk;u & nSfud thou esa jlk;u & nSfud thou esa jlk;u & nSfud thou esa jlk;u & nSfud thou esa jlk;u 0505050505
                    1- vkS"kf/k;ksa esa jlk;u &  vkS"kf/k;ksa esa jlk;u &  vkS"kf/k;ksa esa jlk;u &  vkS"kf/k;ksa esa jlk;u &  vkS"kf/k;ksa esa jlk;u & ,uytSflDl ¼nnZ fuokjd½]  VªsUDohykbtlZ

    ¼iz'kkard½]   ,UVhlsfIVDl ¼iwfrZ jks/kh½] fMlbuQSDVsUV~l ¼jksxk.kquk'kh½]
    ,UVhekbØksfo;Yl ¼thok.kquk'kh½]  ,UVh QVhZfyVh MªXl ¼moZjrkjks/kh nok;sa½

                    ,UVhck;ksfVDl ¼izfrtSfod½]   ,UVsflM~l ¼vEyrkjks/kh½]   ,UVh fgLVSekbUl]
2- fofHkUu vkS"k/kh; ikS/kksa esa ik;s tkus okys eq[; lfØ; vo;o ds uke ,oa jksxksa esa
   mudk mi;ksx
3- [kkn~; inkFkksaZ esa jlk;u &[kkn~; inkFkksaZ esa jlk;u &[kkn~; inkFkksaZ esa jlk;u &[kkn~; inkFkksaZ esa jlk;u &[kkn~; inkFkksaZ esa jlk;u & i;Zj{k.k] d`f=e feBkl iSnk djus okys inkFkZ

                    4- DyhfUtax ,stsUVl &DyhfUtax ,stsUVl &DyhfUtax ,stsUVl &DyhfUtax ,stsUVl &DyhfUtax ,stsUVl & lkcqu rFkk viektZd] viektZu fØ;kfof/k
                5- dhV izfrd"khZ dhV izfrd"khZ dhV izfrd"khZ dhV izfrd"khZ dhV izfrd"khZ

  II & Hkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku & r{kf'kyk o ukyUnkHkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku & r{kf'kyk o ukyUnkHkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku & r{kf'kyk o ukyUnkHkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku & r{kf'kyk o ukyUnkHkkjr ds çkphu oSKkfud ,oa oSKkfud laLFkku & r{kf'kyk o ukyUnk
 fo'ofo|ky; fo'ofo|ky; fo'ofo|ky; fo'ofo|ky; fo'ofo|ky;
oSKkfud oSKkfud oSKkfud oSKkfud oSKkfud ¼d.kkn] pjd] lqJqr] ukxktZqu okxHkê] vxfLFk; vkfn½
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jlk;u 'kkL= ¼izk;ksfxd½jlk;u 'kkL= ¼izk;ksfxd½jlk;u 'kkL= ¼izk;ksfxd½jlk;u 'kkL= ¼izk;ksfxd½jlk;u 'kkL= ¼izk;ksfxd½
d{kk d{kk d{kk d{kk d{kk XII

vusdkusd iz;ksxksa gsrq lw{e jklk;fud fof/k;ka miyC/k gSa bu rduhdksa dk tgka Hkh laHko gks lds
mi;ksx fd;k tkuk pkfg;s

izk stsDV~l%&izk stsDV~l%&izk stsDV~l%&izk stsDV~l%&izk stsDV~l%&

v -v -v -v -v - lrg jlk;u &lrg jlk;u &lrg jlk;u &lrg jlk;u &lrg jlk;u &
1- ,d nzo Lusgh rFkk nzo fojks/kh lkWy dk fuekZ.k mnkgj.k%&

nzo Lusgh lkWy & LVkpZ] xksan rFkk v.Ms dh ,YC;qfeu ¼tnhZ½
nzo fojks/kh lkWy & ,Y;qehfu;e gkbMªkDlkbM] QSfjd gkbMªkDlkbM] vkflZfu;l lYQkbM]

2- mi;qZDr rS;kj dh xbZ lkWy dk viksgu ¼Mk;kyk;fll½
3- ik;lhdkjd inkFkksaZ dk fofHkUu rsyksa ds ik;lksa ij fLFkjhdj.k dk izHkko v/;;u djuk

c-c -c -c -c - jklk;fud cy xfrdh &jklk;fud cy xfrdh &jklk;fud cy xfrdh &jklk;fud cy xfrdh &jklk;fud cy xfrdh &
1- lksfM;e Fkk;ks lYQsV rFkk gkbMªksDyksfjd vEy ds e/; vfHkfØ;k nj ij rki vkSj lkUnz.k ds

izHkko dk v/;;u
2- fuEu esa ls fdlh ,d vfHkfØ;k dh fØ;k nj dk v/;;u &
i) vk;ksMkbM vk;uksa okys fofHkUu lkUnz.k ds foy;uksa ij lkekU; rkiØe ij

gkbMªkstu ijkWDlkbM dh fØ;k dk v/;;u
ii) LVkpZ foy;u lwpd dks mi;ksx esa ykrs gq,s lksfM;e lYQkbV (Na

2
SO

3
) rFkk iksVsf'k;e

vk;ksMsV (KIO
3
) ds e/; fØ;k dk v/;;u

l-l -l -l -l - Å"eh; jlk;u & fuEu esa ls dksbZ ,d iz;ksxÅ"eh; jlk;u & fuEu esa ls dksbZ ,d iz;ksxÅ"eh; jlk;u & fuEu esa ls dksbZ ,d iz;ksxÅ"eh; jlk;u & fuEu esa ls dksbZ ,d iz;ksxÅ"eh; jlk;u & fuEu esa ls dksbZ ,d iz;ksx
i) iksVsf'k;e ukbVªsV vFkok dkWij lYQsV dh foys;rk&,sUFksYih Kkr djuk
ii) izcy vEy (HCl) rFkk izcy {kkj (NaOH) dks mnklhuhdj.k ,UFksYih Kkr djuk
iii) ,slhVksu rFkk DyksjksQkWeZ ds chp gkbMªkstu cU/k fuekZ.k esa ,UFksYih ifjorZu dk fu/kkZj.k djuk

n -n -n -n -n - oS|qr jlk;u &oS|qr jlk;u &oS|qr jlk;u &oS|qr jlk;u &oS|qr jlk;u &
Zn/Zn2+//Cu2+/Cu esa CuSO

4 
ds fo|qr vi?kV~; dh lkekU; rki ij lkUnz.k esa ifjorZu ds

lkFk lSy ds foHko esa cnyko dk v/;;u djuk

bZ-bZ-bZ-bZ-bZ- ØksesVksxzkQh &ØksesVksxzkQh &ØksesVksxzkQh &ØksesVksxzkQh &ØksesVksxzkQh &
i)  isij ØksesVksxzkQh }kjk ifRr;ksa ,oa Qwyksa ds jl ls jaxhu&d.kksa ¼fixesUV~l½ dks vyx djuk rFkk

R
f 
 eku Kkr djukA

ii) nks /kuk;uksa okys vdkcZfud feJ.k ls ?kVdksa dks i`Fkd djuk ¼d`i;k bl gsrq R
f
V ekuksa esa i;kZIr

fHkUurk okys ?kVd feJ.k fn;s tk;sa½

Q -Q -Q -Q -Q - vdkcZfud ;kSfxdksa dk fuekZ.k &vdkcZfud ;kSfxdksa dk fuekZ.k &vdkcZfud ;kSfxdksa dk fuekZ.k &vdkcZfud ;kSfxdksa dk fuekZ.k &vdkcZfud ;kSfxdksa dk fuekZ.k &
i) f}d&yo.k fuekZ.k & QSjl veksfu;e lYQsV] fQVdjh
ii) iksVsf'k;e QSfjd vkXtsysV dk fuekZ.k
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t-t -t -t -t - dkcZfud ;kSfxdksa dk fuekZ.k & fuEu esa ls dksbZ ,ddkcZfud ;kSfxdksa dk fuekZ.k & fuEu esa ls dksbZ ,ddkcZfud ;kSfxdksa dk fuekZ.k & fuEu esa ls dksbZ ,ddkcZfud ;kSfxdksa dk fuekZ.k & fuEu esa ls dksbZ ,ddkcZfud ;kSfxdksa dk fuekZ.k & fuEu esa ls dksbZ ,d
i) ,slhVSuhykbM
ii) MkbZ csUtky ,lhVksu
iii) iSjk ukbVªks ,lhVSuhykbM
iv) ,uhyhu ;yks ;k 2&us¶Fkksy ,uhyhu MkbZ

g -g -g -g -g - dkcZfud ;kSfxdksa esa fØ;kRed lewg rFkk vlar`Irrk dk ijh{k.k djuk &dkcZfud ;kSfxdksa esa fØ;kRed lewg rFkk vlar`Irrk dk ijh{k.k djuk &dkcZfud ;kSfxdksa esa fØ;kRed lewg rFkk vlar`Irrk dk ijh{k.k djuk &dkcZfud ;kSfxdksa esa fØ;kRed lewg rFkk vlar`Irrk dk ijh{k.k djuk &dkcZfud ;kSfxdksa esa fØ;kRed lewg rFkk vlar`Irrk dk ijh{k.k djuk &
vYdksgyh] fQukfyd (-OH)] ,YMhgkbM (-CHO)] dhVksfud (>C=O)]
dkcksZfDlfyd (-COOH) lewg

b-b -b -b -b - 'kq) voLFkk esa dkcksZgkbMªsV] olk rFkk izksVhuksa dh fn;s x;s [kk| inkFkZ esa mifLFkfr'kq) voLFkk esa dkcksZgkbMªsV] olk rFkk izksVhuksa dh fn;s x;s [kk| inkFkZ esa mifLFkfr'kq) voLFkk esa dkcksZgkbMªsV] olk rFkk izksVhuksa dh fn;s x;s [kk| inkFkZ esa mifLFkfr'kq) voLFkk esa dkcksZgkbMªsV] olk rFkk izksVhuksa dh fn;s x;s [kk| inkFkZ esa mifLFkfr'kq) voLFkk esa dkcksZgkbMªsV] olk rFkk izksVhuksa dh fn;s x;s [kk| inkFkZ esa mifLFkfr
dh tkap djukAdh tkap djukAdh tkap djukAdh tkap djukAdh tkap djukA

ts-ts-ts-ts-ts- vkXtsfyd vEy o QSjl veksfu;e lYQsV ds fo:) iksVsf'k;e ijesXusV foy;u dkvkXtsfyd vEy o QSjl veksfu;e lYQsV ds fo:) iksVsf'k;e ijesXusV foy;u dkvkXtsfyd vEy o QSjl veksfu;e lYQsV ds fo:) iksVsf'k;e ijesXusV foy;u dkvkXtsfyd vEy o QSjl veksfu;e lYQsV ds fo:) iksVsf'k;e ijesXusV foy;u dkvkXtsfyd vEy o QSjl veksfu;e lYQsV ds fo:) iksVsf'k;e ijesXusV foy;u dk
vuqekiu dj bldh eksyjrk&lkUnz.k Kkr djuk ¼Nk=ksa ls ekud foy;u Lo;a inkFkZvuqekiu dj bldh eksyjrk&lkUnz.k Kkr djuk ¼Nk=ksa ls ekud foy;u Lo;a inkFkZvuqekiu dj bldh eksyjrk&lkUnz.k Kkr djuk ¼Nk=ksa ls ekud foy;u Lo;a inkFkZvuqekiu dj bldh eksyjrk&lkUnz.k Kkr djuk ¼Nk=ksa ls ekud foy;u Lo;a inkFkZvuqekiu dj bldh eksyjrk&lkUnz.k Kkr djuk ¼Nk=ksa ls ekud foy;u Lo;a inkFkZ
rqyokdj cuok;k tk;s½rqyokdj cuok;k tk;s½rqyokdj cuok;k tk;s½rqyokdj cuok;k tk;s½rqyokdj cuok;k tk;s½

d -d -d -d -d - xq.kkRed fo'ys"k.k &xq.kkRed fo'ys"k.k &xq.kkRed fo'ys"k.k &xq.kkRed fo'ys"k.k &xq.kkRed fo'ys"k.k &
nks /kuk;u ,oa nks _.kk;u dk ijh{k.k fn;s x;s vdkcZfud feJ.k ls djk;sa
_.kk;u & _.kk;u & _.kk;u & _.kk;u & _.kk;u & CO

3
2-, S2-, SO

3
2-, SO

4
2-, NO

2
2-, NO

3
3-, Cl-, Br-, I-,

CH
3
COO-, C

2
O

4
2-, PO

4
3-

/kuk;u & /kuk;u & /kuk;u & /kuk;u & /kuk;u &  Pb2+, Cu2+, As3+, Fe3+, Al3+, Zn2+, Mn2+,  Ni2+, Co2+,

     Ba2+, Sr2+, Ca2+ , Mg2+ , NH4+

¼uksV%& vfoys; yo.k feJ.k esa u fn;s tk;sa½¼uksV%& vfoys; yo.k feJ.k esa u fn;s tk;sa½¼uksV%& vfoys; yo.k feJ.k esa u fn;s tk;sa½¼uksV%& vfoys; yo.k feJ.k esa u fn;s tk;sa½¼uksV%& vfoys; yo.k feJ.k esa u fn;s tk;sa½

vU; izkstsDV~l &vU; izkstsDV~l &vU; izkstsDV~l &vU; izkstsDV~l &vU; izkstsDV~l &

vU; lzksrks a lfgr iz;ksx'kkyk ijh{k.k vk/kkfjr oSKkfud vUos"k.k &vU; lzksrks a lfgr iz;ksx'kkyk ijh{k.k vk/kkfjr oSKkfud vUos"k.k &vU; lzksrks a lfgr iz;ksx'kkyk ijh{k.k vk/kkfjr oSKkfud vUos"k.k &vU; lzksrks a lfgr iz;ksx'kkyk ijh{k.k vk/kkfjr oSKkfud vUos"k.k &vU; lzksrks a lfgr iz;ksx'kkyk ijh{k.k vk/kkfjr oSKkfud vUos"k.k &

1-1 -1 -1 -1 - ve:n ds Qy esa idus dh fofHkUu Lrjksa ij vkXtsysV vk;uksa dh mifLFkfr dkve:n ds Qy esa idus dh fofHkUu Lrjksa ij vkXtsysV vk;uksa dh mifLFkfr dkve:n ds Qy esa idus dh fofHkUu Lrjksa ij vkXtsysV vk;uksa dh mifLFkfr dkve:n ds Qy esa idus dh fofHkUu Lrjksa ij vkXtsysV vk;uksa dh mifLFkfr dkve:n ds Qy esa idus dh fofHkUu Lrjksa ij vkXtsysV vk;uksa dh mifLFkfr dk
v/;;u djukAv/;;u djukAv/;;u djukAv/;;u djukAv/;;u djukA

2 -2 -2 -2 -2 - nw/k ds fofHkUu uewuksa esa dslhu ¼nw/k dh izksVhu½ dh ek=k irk yxkuknw/k ds fofHkUu uewuksa esa dslhu ¼nw/k dh izksVhu½ dh ek=k irk yxkuknw/k ds fofHkUu uewuksa esa dslhu ¼nw/k dh izksVhu½ dh ek=k irk yxkuknw/k ds fofHkUu uewuksa esa dslhu ¼nw/k dh izksVhu½ dh ek=k irk yxkuknw/k ds fofHkUu uewuksa esa dslhu ¼nw/k dh izksVhu½ dh ek=k irk yxkuk

3 -3 -3 -3 -3 - ngh fuekZ.k rFkk bl ij rkiØe ds izHkko ds lanHkZ esa lks;kchu nw/k vkSj izkd`frd nw/kngh fuekZ.k rFkk bl ij rkiØe ds izHkko ds lanHkZ esa lks;kchu nw/k vkSj izkd`frd nw/kngh fuekZ.k rFkk bl ij rkiØe ds izHkko ds lanHkZ esa lks;kchu nw/k vkSj izkd`frd nw/kngh fuekZ.k rFkk bl ij rkiØe ds izHkko ds lanHkZ esa lks;kchu nw/k vkSj izkd`frd nw/kngh fuekZ.k rFkk bl ij rkiØe ds izHkko ds lanHkZ esa lks;kchu nw/k vkSj izkd`frd nw/k
dh rqyuk djukdh rqyuk djukdh rqyuk djukdh rqyuk djukdh rqyuk djuk
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4- fofHkUu n'kkvksa esa [kk| inkFkZ ifjj{k.k ds :i esa iksVsf'k;e okblYQsV ds izHkko dk v/;;u
rkiØe] lkUnz.k vkSj le; vkfn n'kkvksa dk izHkko ns[ksa½

5- lSykbok&,ekbySt ds LVkpZ ikpu esa rki dk izHkko rFkk pH ds izHkko ds lanHkZ esa v/;;u

6- xsgwa vkVk] puk vkVk] vkyw jl] xktj jl vkfn inkFkksaZ ij fd.Mou nj dk rqyukRed v/;;u

7- lkSaQ] vtokbu] byk;ph esa mifLFkr rsyksa dk fu"d"kZ.k

8- olk] rsy] eD[ku] 'kDDj] gYnh] fepZ vkfn [kk| inkFkksaZ esa lkekU; [kk| feykoV okys inkFkksZ dk
v/;;u

9- vkS"k/kh; m|ku ls çkIr fdUgha ,d vkS"k/kh; ikS/ks ds iÙkksa ds jl fudky dj isij ØksesVksxzkQh
i)fr }kjk lfØ; inkFkZ vyx djukA

¼uksV%& yxHkx nl dky [k.Mksa dk le; yxkus okys vU; 'kks/k izkstsDV~l ij f'k{kd¼uksV%& yxHkx nl dky [k.Mksa dk le; yxkus okys vU; 'kks/k izkstsDV~l ij f'k{kd¼uksV%& yxHkx nl dky [k.Mksa dk le; yxkus okys vU; 'kks/k izkstsDV~l ij f'k{kd¼uksV%& yxHkx nl dky [k.Mksa dk le; yxkus okys vU; 'kks/k izkstsDV~l ij f'k{kd¼uksV%& yxHkx nl dky [k.Mksa dk le; yxkus okys vU; 'kks/k izkstsDV~l ij f'k{kd
}kjk vuqefr nsus}kjk vuqefr nsus}kjk vuqefr nsus}kjk vuqefr nsus}kjk vuqefr nsus dk p;u fd;k tk ldsxk½dk p;u fd;k tk ldsxk½dk p;u fd;k tk ldsxk½dk p;u fd;k tk ldsxk½dk p;u fd;k tk ldsxk½
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fo"k; jlk;u 'kkL= ¼izk;ksfxd½fo"k; jlk;u 'kkL= ¼izk;ksfxd½fo"k; jlk;u 'kkL= ¼izk;ksfxd½fo"k; jlk;u 'kkL= ¼izk;ksfxd½fo"k; jlk;u 'kkL= ¼izk;ksfxd½
d{kk & 12 ohad{kk & 12 ohad{kk & 12 ohad{kk & 12 ohad{kk & 12 oha

le; & 3 ?kUVle; & 3 ?kUVle; & 3 ?kUVle; & 3 ?kUVle; & 3 ?kUV       dqy vad 25      dqy vad 25      dqy vad 25      dqy vad 25      dqy vad 25
ijh{kk ;kstukijh{kk ;kstukijh{kk ;kstukijh{kk ;kstukijh{kk ;kstuk

Ø -Ø -Ø -Ø -Ø - fo"k; oLrqfo"k; oLrqfo"k; oLrqfo"k; oLrqfo"k; oLrq fu/kkZfjr vadfu/kkZfjr vadfu/kkZfjr vadfu/kkZfjr vadfu/kkZfjr vad

1- vk;ukRed fo'ys"k.k & vkDlh vip;u f}in vuqekiu 05
tSls iksVsf'k;e ijesxusV ,oa Qsjl veksfu;e lYQsV foy;u ;k
iksVsf'k;e ijesxusV ,oa vkDtsfyd vEy ds foy;u ds e/; vuqekiu

2- vdkcZfud feJ.k dk xq.kkRed fo'ys"k.k & vdkcZfud feJ.k esa 06
mifLFkr nks vEyh; ,oa nks vEyh; ,oa nks HkkfLed ewydksa dh igpku
dj fuxsfVo VsLV lfgr ijh{k.k fy[kuk
_.kk;u & _.kk;u & _.kk;u & _.kk;u & _.kk;u & CO

3
2-, S2-, SO

3
2-, SO

4
2-, NO

2
2-, NO

3
3-, Cl-, Br-, I-,

CH
3
COO-, C

2
O

4
2-, PO

4
3-

/kuk;u & /kuk;u & /kuk;u & /kuk;u & /kuk;u &  Pb2+, Cu2+, As3+, Fe3+, Al3+, Zn2+, Mn2+,  Ni2+, Co2+,

     Ba2+, Sr2+, Ca2+ Mg2+ NH4+

funsZ'k &funsZ'k &funsZ'k &funsZ'k &funsZ'k &
1- vEyh; ,oa {kkjdh; ewydksa ds ifj{k.k gsrq iz;qDr rkfydk ds vuqlkj fdlh ,d lewg ls ,d
   gh ewyd fn;s tk;sa ,d gh lewg ls nks ewyd ifj{k.k gsrq u fn;s tk;saA
2- vfoys; yo.kksa dk iz;ksx fu"ks/kA
3- vkDtsysV ,oa QkLQsV ewydksa dh mifLFkfr esa dsoy izFke ,oa f}rh; oxZ ds {kkjdh; ewyd gh
  fn;s tkosaA

3- dkcZfud ;kSfxdksa esa mifLFkr fØ;kRed lewg dk ifj{k.k & 04
dkcZfud ;kSfxdksa esa mifLFkr fuEukfdar fØ;kRed lewgksa esa ls fdlh ,d fØ;kRed lewg dh
mifLFkfr dh igpku djuk & ¼dksbZ ,d½
COOH, -OH, -CHO, >C=O, -CONH

2
, -NH

2

vFkok

dkcZfud ;kSfxdksa dk iz;ksx'kkyk esa cukuk & fuEukafdr egRoiw.kZ dkcZfud ;kSfxdksa esa ls fdlh
,d dkcZfud ;kSfxd dks iz;ksx'kkyk esa cukuk ¼dksbZ ,d½

1- ,DlhsVsuhykbM
2- MkbcsUtky,lhVksu
3- ,fLijhu
4- ,uhfyu ;yksa ;k 2&uSiFkky ,uhfyu Mkb
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vFkok

vdkcZfud ;kSfxdksa dk cukuk & fuEu esa ls dksbZ ,d
1- Qsjl veksfu;e lYQsV
2- iksVk'k ,ye
3- iksVsf'k;e Qsfjd vkDtsysV

4- izk;kstuk dk;Z & 04
'kSf{k.kd l=~ ds nkSjku jlk;u 'kkL= fo"k; ds izk;ksfxd ikB~;Øe esa mYysf[kr dafMdk
A ls G rd fufgr ikB~;ka'kksa esa ls dksbZ pkj izk;kstuk rS;kj dj ,oa iz;ksx'kkyk esaa lEiUu
dj fu/kkZfjr fcUnqvksa esa lfp= o.kZu djukA

,d izkstsDV QkbZy esa mijksDr dqy pkj izk;kstuk,a rS;kj dj izk;ksfxd ijh{kk ds iwoZ tek djkuk
lqfuf'pr fd;k tkosA

5- eksSf[kd iz'u 03

6- izk;ksfxd fjdkMZ 03
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CHEMISTRY
CLASS - XII

  TIME - 3 HRS. M.M. 75

S.No UNITS Marks   Period
1. Solid State 04 08

2. Solutions 06 12

3. Electrochemistry 06 12

4. Chemical kinetics 05 7

5. Surface chemistry 04          09

6. Extraction of some metals and study of their important 05 12

compounds

7. p - block elements I 05 10

8.  p - block elements II 05 10

9. d - and f - block elements 06 10

10. Coordination chemistry 04 08

11. Halo-Alkanes and Halo-Arenes 04 07

12. Alcohol, Phenol and Ether 04 12

13. Aldehyde, Ketone and Carboxilic acids 04 09

14. Organic compounds containing Nitrogen 03 07

15. Biomolecules 05 13

16.  I - Chemistry in every day life 05 12

II - Ancient Indian scientists and scientifc institutions like

Nalanda, Takshila University

(Kanad, Charak, Sushrut, Nagarjun, Vagbhat, Agasthian etc.)

Revision -- 20

Total 75 200

1. Solid State : 04
Classification of solids based on different  binding forces: molecular, ionic, covelent and
metallic solids, amorphous and crystaline solids (elementary idea), unit cell in two
diamensional and  three diamensional lattices, calculation of density of unit cell, packing
in solids, voids, number of atoms per unit cell in a cubic unit cell, point defects, electrical
and magnetic properties.
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2. Solutions 06
Types of solutions, expression of concentration of solutions of solids in liquids, solubility
of gases in liquids, solid solutions,  colligative properties - relative lowering of vapour
pressure, elevation of B.P., depression in freezing point, osmotic pressure, determination
of molecular  masses  using colligative properties, abnormal molecular mass.

3. Electrochemistry 06
Redox reactions; conductance in electrolytic solutions, specific and molar conductivity
variations of conductivity with dilution, Kohlrausch's Law, electrolysis and laws of
electrolysis (elementary idea), Dry cell - electrolytic cells and galvanic cells; lead
accumulator, EMF of a cell, standard  electorde  potential, Nernst equation and its
application to chemical cells, fuel cells; corrosion.

4. Chemical  Kinetics 05
Rate of a reaction (average and instantaneous), factors affecting rate of reaction:
concentration, temperature, catalyst; order and molecularity of a  reaction; rate law and
specific rate constant, integrated rate equations and half life (only for zero and first order
reactions); concept of collision theory (elementary idea, no mathematical treatment)

Tempereature dependence of rate constant, Arrhenius equation, Activation energy,
Threshold energy.

5. Surface Chemistry 04
Adsorption - physiosorption and chemisorption: factors affecting adsorption of gases on
solids: cataysis: homogenous and hetergeneous, activity and  selectivity: enzyme catalysis;
colloidal state: distinction between true solutions, colloids and suspensions; lyophillic,
lyophobic, multimolecular and macromolecular colloids; properties of colloids; Tyndall
effect, Brownian movement, electrophoresis, coagulation; emulsions- types of emulsions.

6. Extraction of some  metals and study of their important compounds 05
Occurrence and principles of extraction of aluminium, copper, zinc, iron and silver.
preparation, properties and uses of copper sulphete, silver nitrate, halides of mercury,
steel,  photography.

7. p-Block elements - I 05
Group 15 elements: General indroduction, electronic configuration, occurrence, oxidation
states, trends in physical and chemical properties; Nitrogen- preparation, properties and
uses; compounds of nitrogen, preparation and properties of Ammonia and Nitric Acid,
oxides of Nitrogen (structure only); Phosphorous- allotropic forms; compounds of
phosphorous: preparation and properties of phosphine, halides (PCI

3
, PCI

5
) and oxo -

acids (elementary idea only).
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Group 16 elements: General introduction, electronic configuration, oxidation states,
occurrence, trends in physical and chemical properties; dioxygen; preparation, properties
and uses; simple oxides; ozone, Sulpur - allotropic forms; compounds of sulhur; preparation,
properties and uses of sulhur dioxide; sulphuric acid,  industrial process of manufacture,
properties and uses, oxo - acids of sulphur (structures only), Hydrogen sulphide.

8. p-Block elements-II 05
Group 17 elements : General introduction, electronic confuguration, oxidation states,
occurrence,  trends in physical and chemical properties; compounds of halogens;
preparation, properties and uses of chlorine, hydrochloric acid and bleaching powder,
interhalogen compounds, oxo - acids of halogens (structures only)

Group 18 elements: General introduction, electronic configuration, occurrence, trends
in physical and chemical properties, uses, xenon fluorides.

9. d and f - Block elements 06
General introduction, electronic configuration, occurrence and characteristics of transition
metals, general trends  in properties of the first row transition metals - metallic character,
ionization enthalpy, oxidation states, ionic radii, colour, catalytic property, magnetic
properties, interstitial compounds, alloys  formation. Preparation and properties of K

2
Cr

2
O

7

and KMnO
4
.

Lanthanids - electronic confuguration, oxidation states, chemical reactivity and lanthanid
contraction.

Actinide - Electronic configuration, oxidation states.

10. Coordination Chemistry 04
Coordination compounds - Introduction, ligands, coordination number, colour, magnetic
properties and shapes. IUPAC nomenclature of mono - nuclear coordination compounds,
bonding; isomerism, importance of coordination compounds (in qualitative analysis,
extraction of metals and biological systems), organo -  metallic compounds.

11. Halo Alkanes and Halo Arenes 04
Halo Alkanes: Nomenclature, nature of C-X bond, physical and chemical properties,
mechanism of substitution reactions.

Halo - Arenes: Nature of C-X bond, substitution reactions (directive influence of halogen
for monosubstituted compounds only)

Uses  and  environmental effects of - dichloromethane, trichoromethane,
tetrachloromethane, iodoform, freons, DDT, BHC.

12. Alcohols, Phenols and Ethers 04
Alcohols: Nomenclature, methods of preparation, physical and chemical properties (of
primary alcohols only); identification of primary, secondary and tertiary alcohols; mechanism
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of dehydration, uses, some important compounds- methanol and ethanol.

Phenols: Nomenclature; methods of preparation, physical and chemical properties, acidic
nature of phenol, electrophillic substitution reactions, uses of phenols.

Ethers: Nomenclature, methods of preparation, physical and chemical properties, uses.

13. Aldehydes, Ketones and Carboxylic Acids 04
Aldehydes and Ketones: Nomenclature, nature of carbonyl group, methods of
preparation, physical and chemical properties and mechanism of nucleophilic addition,
reactivity of alpha  hydrogen in aldehydes; uses.

Carboxylic Acids: Nomenclature, acidic nature, methods of preparation, physical and
chemical properties; uses.

14. Organic compounds containing Nitrogen 03
Nitrocompounds - Preparation and important chemical reactions.

Amines: Nomenclature, classification, structure, methods of preparation, physical and
chemical properties, uses,  identification of primary, secondary and tertiary amines.

Cyanides and Isocyanides: Preparation,  chemical reactions and important uses.

Diazonium salts: Preparation, chemical  reactions and importance in synthetic organic
chemistry.

15. Biomolecules 05
Carbohydrates - Classification (aldoses and ketoses), monosaccharides (glucose and
fructose), oligosaccharides (sucrose, lactose, maltose), polysaccharides (starch, cellulose);
importance.

Proteins - Elementary idea of α amino acids, essential amino acids, peptide bond,
polypeptides, proteins, primary structure, secondary structure, tertiary strucutre and
quaternary structure (qualitative idea only), denaturation of proteins; enzymes.

Vitamins - Classification and functions.

Nucleic Acids: DNA & RNA.

16. I - Chemistry in everyday life 05
       1. Chemicals  in medicines - analgesics, tranquilizers, antispetics, disinfectants, antimicrobials,

antifertility drugs, antibiotics, antacids, antihistaminic.

    2. Names of Active ingredients found in various medicinal plants and its use in different diseases.

    3. Chemicals in food - preservatives, artifical sweetening agents.

    4. Cleansing agents - soaps and detergents, cleansing action

  5. Insect repellents.

II Ancient Indian scientists and scientific institutions
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Scientists - (Kanad, Charak, Sushrut, Nagarjun, Vagbhatt, Agasthia etc.)

Institutions Taksh Shilla and Nalanda Vishwa-Vidyalaya.

CHEMISTRY PRACTICALS
CLASS XII

Microchemical methods are available for several of  the practical experiments. Wherever
possible such technuques should be used.

Projects -
A. Surface Chemistry
(a) Preparation of one lyophilic and one lyophobic sol.

Lyphilic sol - starch, Egg. albumin and gum.

Lyphobic sol - aluminium hydroxide, ferric hydroxide, arsenious sulphide.

(b) Dialysis of sol prepared in (a) above.

(c) Study of the role of emulsifying agent in stabilizing the emulsions of different oils.

B. Chemical Kinetics
(a) Effect of concentration and temperature on the rate of reaction between sodium  thiosulphate

and hydrochloric acid.

(b) Study of reaction  rates of any one of the following:

    i. Reaction of iodide ion with hydrogen peroxide at room temperature,  using different
concentrations of iodide ions.

   ii. Reaction between potassium iodate, (KIO
3
) and  sodium sulphite; (Na

2
SO

3
), using starch

solution as indicator (clock reaction).

C. Thermochemistry
Any one of  the following experiments

    i. Enthaply of dissolution of copper sulphate or potassium nitrate.

   ii.    Enthalpy of neutralization of strong acid (HCI) and strong base (NaOH).

  iii. Determination of enthalpy change during interaction (Hydrogen bond formation) between
acetone and chloroform.

D. Electrochemistry
Variation of cell potential in Zn/Zn2+//Cu2+/Cu with change in concentration of electrolytes
(CuSO

4
 or ZnSO

4
) at room temperature.

E. Chromatography
   i. Separation of pigments from extracts of  leaves and flowers by paper chromatography

and determination of R
f 
 values.

  ii. Separation of constituents present in an inorganic mixture containing two cations only



139

(constituents having wide difference in R
f 
Values to be provided.)

F. Preparation of Inorganic Compounds
   i. Preparation of double salt - ferrous ammonium sulphate or potash alum.

  ii. Preparation of  potassium ferric oxalate.

G. Preparation of Organic Compounts
Preparation of any one of the following compounds

   i. Acetanilide

  ii. Di-benzal acetone

 iii. p-Nitroacetanilide

  iv. Aniline  yellow or 2 - Naphthol aniline dye.

H. Test for unsaturation and functional groups  present in organic compounds:
Alcoholic, phenolic, aldehydic, ketonic, carbozylic groups.

I. Study of carbohydrates, fats and proteins in pure form and detection of their presence
in given food stuffs.

J. Determination of concentration/molarity of KMnO4 solution by titrating it against a
stndard solution of

  i. Oxalic acid

  ii. Ferrous ammonium sulphate.
(Students will be  required to prepare standard solution  by weighing).

K. Qualitative analysis
Determination of two cation and two anion in a  given salt.

Cations - Pb 2+ , Cu 2+ ,  As 3+ , Al 3+ , Fe3+,  Zn 2+ , Mn 2+ , Ni2+ , Co 2+ ,

       Ba 2+  , Sr 2+
,
  Ca2+,  Mg 2+ , NH4

+

          Anions - CO
3
2-, S2- , SO

3
2- , SO

4-
2- , NO

2
- , NO

3
- , Cl  - , Br - ,I-,

     CH
3
COO - , PO

4
3-, C

2
O

4
2-

        (Note : Insoluble salts excluded)

Additional Suggested Projects -
          Scientific investigations involving laboratory testing and collecting information from other
sources.
          A Few suggested Projects
     •  Study of presence of oxalate ions in  guava  fruit at different stages of ripening.

      •  Study of quantity of casein present in different samples of milk.

    •  Preparation of soyabean milk and its comparison with the natural milk with respect to curd
         formation, effect of temperature, etc.
     •  Study of the effect of potassium bisulphate as food preserative under various conditions
         (temperature, concentration, time etc.)

 H2SO4/HCl  and NaOH/Na2CO3 using phenolphthelniel
as an  indicator. (Neutrilisation reaction)

OR
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•  Study of digestion of starch by salivary amylase and effect of pH and temperature on it.

•  Comparative study of the rate of fermentation of follwing materials; wheat flour, gram
flour, potato juice, carrot juice etc.

•  Extraction of essential oils present in Saunf (aniseed), Ajwain (carum), Illaichi
      (cardamom).

     •  Study of common food adulterants in fat, oil, butter, sugar, turmeric powder, chilli
          powder and pepper.
   •  Prepare extract of the leaves of any plant from your medicinal garden and seperate its
         ingredients by paper chromatography method.

        Note : Any other investigatory project, which involves about 10 periods of
                   work, can be chosen with the approval of the teacher.



141

Chemistry Practical
Class - XII

Marks Distribution
&

Examination Scheme

Time 3 Hrs. M.M. 25

1. Volumetric analysis - Redox double titration 05
exp.(i) KMnO

4
/ FeSO

4
(NH

4
)

2
SO

4 
.6.H

2
O,

(ii) KMnO
4
/(COOH)

2
.2H

2
O

2. Qualitative analysis of an Inorganic mixture 06
Identification of two acidic and two basic radicals in an
inorgenic mixture with description of negetive tests.

Acid Radicals-
       CO

3
2-, S2-, SO

3
2-, SO

4
2-, NO

2
2-, NO

3
3-, Cl-, Br-, I-,

CH
3
COO-, C

2
O

4
2-, PO

4
3-

Basic Radicals-
Pb2+, Cu2+, As3+, Fe3+, Al3+, Zn2+, Mn2+,  Ni2+, Co2+,

Ba2+, Sr2+, Ca2+ Mg2+ NH4+

Note -
1. Only one acidic/basic from their respective groups should be given.
2. Insoluble salts to be excluded.
3. If oxalate/phosphate radicals are given, the basic radicals beyond II

group be excluded.

3. Identification of functional groups in Organic compound (Any one)04
COOH, -OH, -CHO, >C=O, -CONH

2
, -NH

2

OR

Preparation of organic compounds in laboratory (Any one)
1. Acetanilide
2. Di-benzal acetone
3. Aspirine
4. Aniline yellow or 2 Napthol aniline dye.

OR
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Preparation of Inorganic compounds (any one)

1. Ferrous ammonium sulphate.
2. Pothash alum.
3. Potesium feric oxalate.

4. Project work 04
Out of the projects list in the syllabus for class XII (Mentioned
under A to E & F to G) any four projects to be performed by the
students in laboratory and to be recorded in the practiacal note book
and to besubmitted before exam.

5. Practical Record 03

6. Viva voce 03


