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"³¶m h‘mao Amgnmg Ho$ nXmW© ewÕ h¢" AÜ¶m¶
‘| h‘ na‘mUw Ed§ AUw eãXm| H$mo nhbo ̂ r Cn¶moJ
H$a MwHo$ h¢& A^r VH$ h‘ na‘mUwAm| H$mo nhMmZZo
d n¥WH$H$aU VH$ZrH$ Ho$ ‘hËd H$mo g‘P MwHo$ h¢&
h‘Zo XoIm {H$ n¥WH$H$aU Ho$ ~mX àmá A§{V‘
KQ>H$, VËd ¶m ¶m¡{JH$ hmoVo h¢& ¶h nhbz VËdm| Ho$
~mao ‘| Xr JB© n[a^mfm Wr {Ogo ’«|$M agm¶ZemñÌr
E§Q>Zr bmdmo{O¶a Zo {X¶m Wm&

Bg AÜ¶m¶ ‘| h‘ FÃ rÁå N˛Á üÆÁzT N˛∫
EÁTz N˛y \ÁåN˛Á∫y üÁõo N˛∫ıTz@ CXmhaUV… ¶{X
h‘ {H$gr bmoho Ho$ N>‹S> H$mo ~mha aI| Vmo Cg‘| O§J
bJ OmVr h¡&

• ³¶m bmoho ‘| O§J bJZo go CgHo$ ^ma ‘|
d¥{Õ ¶m H$‘r hmoVr h¡?

h‘Zo XoIm {H$ O~ h‘ bH$‹S>r Ho$ H$mo¶bo H$mo
ObmVo h¢ Vmo A§V ‘| dh amI N>mo‹S> XoVr h¡&

• bH$‹S>r Ho$ H$mo¶bo H$hm± Mbo J¶o hm|Jo?
• Jrbo H$n‹S>o gyIZo Ho$ ~mX Cg‘| H$m nmZr

H$hm± OmVm hmoJm?
Bg àH$ma Ho$ AZoH$ àíZm| Ho$ hb d¡km{ZH$

~hþV nhbo ImoOZo ‘| bJo h¢& {deof ê$n go ÁdbZ
¶m XhZ A{^{H«$¶mAm| go g§~§{YV àíZ& "YmVw
Am¡a AYmVw" AÜ¶m¶ H$mo EH$ ~ma nwZ… ñ‘aU
H$s{OE&
• ‘¡{¾{e¶‘ Am¡a Am°³grOZ ‘| A{^{H«$¶m hmoZo

na ³¶m hmoJm?

• gë’$a Am¡a Am°³grOZ ‘| A{^{H«$¶m hmoZo na
³¶m hmoJm?

A{^H$maH$m| Am¡a CËnmXm| Ho$ ^ma Ho$ ~mao ‘|
gmo{ME&

Bg AÜ¶m¶ ‘|, h‘ BZ eãXm| H$m ~ma-~ma
à¶moJ H$a|Jo- VËd, ¶m¡{JH$, A{^H$maH$ Am¡a CËnmX&

ú∫™ÁmÏ, EmÏ osÁ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁLÂAÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶
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³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

A§Q>moZr bmdmo{O¶a
(1743-1794) EH$ ’«|$M
d¡km{ZH$ h¢& CÝhm|Zo
agm¶Z emó ‘| ‘hËdnyU©
¶moJXmZ {X¶m h¡& Bgr{bE
Hw$N> bmoJ CÝh| AmYw{ZH$
agm¶Z emó N˛Á \åNN˛Á \åNN˛Á \åNN˛Á \åNN˛Á \åN˛̨̨̨̨
H$hVo h¢&

bmdmo{O¶a Zo XhZ A{^{H«$¶mAm| Ho$ ~mao ‘|
{dñVma go AÜ¶¶Z {H$¶m h¡& BgH$m EH$
CXmhaU ¶h h¡ {H$ XhZ A{^{H«$¶mAm| ‘|
CÝhm|Zo R>mog A{^H$maH$m| Ho$ ^ma H$mo Z Ho$db
A{YH$ Ü¶mZ go Vmobm ~pëH$ A{^{H«$¶m ‘| ̂ mJ
boZodmbr J¡g H$mo ^r XO© {X¶m& CÝhm|Zo
A{^{H«$¶mAm| ‘| CËnm{XV J¡g Ho$ X²dmam J¡g
CnH$aU V¡¶ma {H$¶m& BgH$m CX²Xoí¶ ¶h Wm
{H$ Cg‘| go J¡g Z {ZH$b gHo$& Ðì¶‘mZ
g§ajU H$m {Z¶‘ à{Vnm{XV H$aZo Ho$ {bE
Bg CnH$aU H$m Cn¶moJ {H$¶m J¶m Wm&
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100 na‘mUw VWm AUw

Amn AnZo {‘Ìm| go BZ nXm| Ho$ AW© Ho$ {df¶ ‘|
MMm© H$s{OE& BZ nXm| Ho$ {bE H$moB© AÝ¶ CXmhaU
gmo{ME&

AmBE h‘ à¶moJembm ‘| EH$ à¶moJ Ûmam XoIo§
{H$ A{^H$maH$m| Am¡a CËnmXm| ‘| A{^{H«$¶mAm| Ho$
Xm¡amZ CZHo$ ^ma Ho$ gmW ³¶m hmoVm h¡?

CX²Xoí¶ … A{^{H«$¶mAm| ‘| A{^H$maH$mo Ed§ CËnmXm|
Ho$ ^ma ‘| n[adV©Z H$m AÜ¶¶Z H$aZm&
Amdí¶H$ gm‘J«r … boS> ZmBQ´>oQ>, nmoQ>o{e¶‘
Am¶moS>mBS>, AmgdZ Ob, Xmo e§Hw$ AmH$ma dmbo
âbmñH$, H$‘mZrXma Vwbm, naIZbr, ñQ>¢S> Am{X&
{d{Y …

1. bJ^J 2 J«m‘ boS> ZmBQ´>oQ> H$mo 100 {‘br
AmgdZ Ob ‘| {‘bmH$a EH$ Kmob V¡¶ma
H$s{OE&

2. bJ^J 2 J«m‘ nmoQ>o{e¶‘ Am¶moS>mBS> H$mo
100 {‘br AmgdZ Ob ‘| {‘bmH$a EH$
Kmob V¡¶ma H$s{OE&

3. 250ml Ho$ e§Hw$ EÁH$ma âbmñH$ ‘| 100ml
boS> ZmBQ´>oS> H$m Kmob br{OE&

4. gmW hr naIZbr ‘| nmoQ>o{e¶‘ Am¶moS>mBS>
H$m {db¶Z br{OE&

5. âbmñH$ ‘| naIZbr H$mo Ü¶mZ go bQ>H$mBE&
Ü¶mZ aho {H$ {db¶Z Amng ‘| Z {‘bZo
nm¶o& âbmñH$ Ho$ D$na EH$ H$m°H©$ bJm
Xr{OE& ({MÌ-1 ‘| Xem©¶o AZwgma)

6. âbmñH$ H$mo Ü¶mZnyd©H$ H$‘mZrXma Vwbm go
gm‘J«r Ho$ gmW Vmo{bE&

7. {MÌ-2 ‘| {XImE AZwgma °¬ÁÀN˛ H$mo PwH$mE±
Am¡a {hbmE± {Oggo XmoZm| {db¶Z Amng ‘|
{‘b OmE±&

8. âbmñH$ H$mo {’$a H$‘mZrXma Vwbm Ûmam
{MÌ-3 ‘o§ Xem©E AZwgma Vmo{bE&

9. AnZm {ZarjU ZmoQ> H$s{OE&
âbmñH$ H$m ̂ ma VËdm| H$mo {hbm H$a {‘bmZo
go nhbo =
âbmñH$ H$m ̂ ma VËdm| H$mo {hbm H$a {‘bmZo
go ~mX =

A~, BZ àíZm| H$m CÎma XoZo H$m à¶mg H$s{OE&
• âbmñH$ H$s A{^{H«$¶m ‘| ³¶m hþAm?
• ³¶m AmnH$mo bJVm h¡ {H$ Bg‘| amgm¶{ZH$

A{^{H«$¶m hþB© h¡? H$maU ~VmBE&
• ³¶m âbmñH-3$ Ed§ Cg‘| {Z{hV VËdm| Ho$

à¶moJ {H«$¶mà¶moJ {H«$¶mà¶moJ {H«$¶mà¶moJ {H«$¶mà¶moJ {H«$¶m

{MÌ{MÌ{MÌ{MÌ{MÌ - 1

{MÌ{MÌ{MÌ{MÌ{MÌ - 2

{MÌ{MÌ{MÌ{MÌ{MÌ - 3
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gmoMmo Am¡a MMm© H$amo

gmoMmo Am¡a MMm© H$amo

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

Ðì¶‘mZ g§ajU H$m {Z¶‘ bmdmoBOa Zo
à{Vnm{XV {H$¶m, bo{H$Z Bgo b¢S>m°ëQ> Zo AnZo
à¶moJm| Ûmam gË¶m{nV {H$¶m& h‘mao Ûmam
{H$¶m J¶m à¶moJ, b¢S>m°ëQ> Ûmam {H$¶o J¶o
à¶moJ H$m hr {dH${gV ê$n h¡&

pñWa AZwnmV H$m  {Z¶‘ (Law of
constant proportions)

Ðì¶‘mZ g§ajU Ho$ {Z¶‘ ‘| h‘Zo XoIm {H$
EH$ amgm¶{ZH$ A{^{H«$¶m ‘| Ðì¶‘mZ ‘| H$moB©
n[adV©Z Zht hmoVm h¡&

A~ h‘ OmoÃz’$ Eb. àmCñQ> Ûmam 1798 Am¡a
1808 Ho$ ~rM {H$¶o J¶o Hw$N> à¶moJm| Ho$ n[aUm‘m|
H$mo Ü¶mZ go XoI|Jo&

àmCñQ> Zo H$m~©Z H$m~m}ZoQ> Ho$ Xmo CXmhaU {b¶o
Omo H$m°na, H$m~©Z Am¡a Am°H$grOZ Ho$ ¶m¡{JH$ Wo&
CÝhm|Zo EH$ CXmhaU nXmW© àH¥${V go {b¶m Am¡a
Xÿgam Omo {H$ à¶moJembm ‘| ~Zm¶m J¶m Wm&
CÝhm|Zo Bgo agm¶Zm| Ûmam AdK{Q>V {H$¶m {Oggo
H$m°na, H$m~©Z Am¡a Am°³grOZ Ho$ à{VeV H$mo
XmoZm| CXmhaU dmbo nXmWm] ‘| ‘mnm Om gHo$&

Cgo Vm{bH$m- 1‘o| {XIm¶o J¶o àXÎm àmá hþE&

Vm{bH$m-1

• Bg Vm{bH$m ‘| EÁúåz MÆÁ tzQÁ?

• Xmo à{VXe© ‘| H$m±na, H$m~©Z VWm Am°³grOZ

^ma ‘| n[adV©Z Am¶m?
• AmnH$m {ZîH$f© ³¶m h¡?

{ZîH$f© … {ZîH$f© … {ZîH$f© … {ZîH$f© … {ZîH$f© … ³¶m h‘ D$na {H$¶o J¶o narjU Bg
àH$ma {bI gH$Vo h¢?

• Bg narjU ‘| EH$ amgm¶{ZH$ A{^{H«$¶m
hþB© bo{H$Z Ðì¶‘mZ ‘| H$moB© n[adV©Z Zht
Am¶m& Bg{bE amgm¶{ZH$ A{^{H«$¶m ‘|
Ðì¶‘mZ H$m Z Vmo g¥OZ {H$¶m Om gH$Vm
h¡ Z hr {dZme&

• ¶{X âbmñH$ H$m ‘wI H$m°H©$ go Z T>±H$m hmo

oÁz ßy MÆÁ EÁú Æ“y uå…N˛ | üÁõo N˛∫ıTz?

Ðì¶‘mZ g§ajU H$m {Z¶‘
E§Q>Zr bmdmoBOa Zo Bgr àH$ma ‘| XhZg§~§Yr

AZoH$ A{^{H«$¶mE± H$s Am¡a CZH$m ̂ ma ‘mnm& CÝhm|Zo
nm¶m {H$ O~ gë’$a, ’$mñ’$moag H$mo Am°³grOZ Ho$
gmW XhZ {H$¶m OmVm h¡ Vmo ^ma ~‹T>Vm h¡& BgHo$
nhbo ¶h ‘mZm OmVm Wm {H$ XhZ Ho$ g‘¶ ^ma
KQ>Vm h¡ Am¡a Nz̨ ƒ¬ amI ~M OmVr h¡& bo{H$Z O~
bmodmBOa Zo AnZo ~§X âbmñH$ ‘| à¶moJ Ûmam ~Vm¶m
{H$ XhZ A{^{H«$¶m ‘| ^ma ‘| H$moB© n[adV©Z Zht
AmVm h¡&

AnZo {ZarjU Ûmam, CÝhm|Zo EH$ ‘hËdnyU©
{Z¶‘"Ðì¶‘mZ g§ajU H$m {Z¶‘' à{Vnm{XV {H$¶m&
uåÆ™ Nz˛ EåÏÃÁ∫ ""amgm¶{ZH$ A{^{H«$¶mAm| Ho$
g‘¶ Z Vmo nXmW© ~ZVo h¢ Z hr Zï> hmoVo h¢&''gab
eãXm| ‘| Bg àH$ma H$hm Om gH$Vm h¡ {H$ {H$gr
amgm¶{ZH$ A{^{H«$¶m ‘| CËnmXm| Ho$ Ðì¶‘mZ,
A{^H$maH$m| Ho$ Ðì¶‘mZ Ho$ g‘mZ hmoVm h¡?

            •  ³¶m ‘¡{¾{e¶‘ [a~Z H$mo XhZ
{H$¶m Om¶o Vmo Cg A{^{H«$¶m ‘| Ðì¶‘mZ H$m
g§ajU hmoJm ÆÁ å“Î?

üÁN w ˛uoN˛üÁN w ˛uoN˛üÁN w ˛uoN˛üÁN w ˛uoN˛üÁN w ˛uoN˛
å™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁ

N w ˛ufi™Nw˛ufi™Nw˛ufi™Nw˛ufi™Nw˛ufi™
å™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁ

 ßÁ∫ ßÁ∫ ßÁ∫ ßÁ∫ ßÁ∫
üuo∆oüuo∆oüuo∆oüuo∆oüuo∆o

 N˛Á}ú∫N˛Á}ú∫N˛Á}ú∫N˛Á}ú∫N˛Á}ú∫     (Copper)         51.35    51.35
 N˛Á§|å N˛Á§|å N˛Á§|å N˛Á§|å N˛Á§|å (Carbon)         38.91   38.91
 EÁMÃy\å(EÁMÃy\å(EÁMÃy\å(EÁMÃy\å(EÁMÃy\å(Oxygen)       9.74    9.74
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VËdm| Ho$ à{VeVVm ™ı EÁúåz MÆÁ EÊo∫ úÁÆÁ?
Bgr àH$ma àmCñQ> Zo {d^Þ òmoVm| go àmá Ob

H$mo {bE Wo& CÝhm|Zo ¶h tzQÁ {H$ BZ g^r òmoVm|
go àmá Ob ‘| Am°³grOZ VWm hmBS´>moOZ N˛y $
à{VeVVm g‘mZ h¢& òmoV H$hm± go CnbãX hþAm
Am¡a CgHo$ g§KQ>Z Ho$ ~rM H$moB© ̂ r g§~§Y Zht h¡&

BZ à¶moJm| Ho$ AmYma na àmCñQ> Zo pñWa (¶m
{ZíMV) AZwnmVm| Ho$ {Z¶‘ H$mo à{Vnm{XV uN˛ÆÁ
sÁ@ Bg {Z¶‘ Ho$ AZwgma {H$gr ^r ¶m¡{JH$ ‘|
VËdm| H$s ‘mÌm H$m AZwnmV gXm g‘mZ ahVm h¢&
AWm©V EH$ ¶m¡{JH$ H$mo ~ZmZodmbo VËdm| Ho$ AZwnmV
~ZmZo {H$ n{ÕV ¶m òmoV go ñdV§Ì h¡&

• 100 J«m. Ho$ ™∫MÆÏu∫N˛ Am°³gmBS> AnK{Q>V
hmoåz Nz˛ ú≈YÁoΩ 92.6 J«m ™∫MÆÏ∫y VWm 7.4
J«m Am°³grOZ CËnÞ H$aVo h¢& g‘Pmo {H$ 10
J«m. Am°³grOZ, 125 J«m ™∫MÆÏu∫N˛ go nyU©
ê$n go A{^{H«$¶m H$a Ho$ ™∫MÆÏu∫N˛ Am°³gmB‹S>
~ZmVo h¢& ³¶m ¶h ‘mZ pñWa AZwnmV {Z¶‘
Ho$ AZwê$n h¢ ?

• AmnHo$ {‘Ìm| go ¶h MMm© H$s{OE {H$ Amn
Omo H$m~©Z S>mBAm°³gmBS> ≈ƒÃå ™ı §Á“∫ ZÁz‰goz
h¢ Am¡a Amn Ho$ {‘Ì Omo Co2 ídgZ ™ı §Á“∫
H$aVo h¢, do XmoZm| g‘ê$n h¢& ³¶m ¶h Co2

H$m g§KQ>Z, bH$‹S>r X½Y H$aZo go CËnÞ $Co2

go {^Þ h¢?

¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢ ?
19 dm ∆oÁ£ty$ Ho$ ∆Ïª$ ‘| d¡km{ZH$m| H$mo Hw$N>

{Z¶‘ ‘mby‘ Wz Omo agm¶Z A{^{H«$¶mAm| ú∫
EÁuáúnÆ N˛∫oz sz@ do {Z¶‘ ³¶m| ‘mÝ¶ h¢ VËd
(¶m ¶m¡{JH$mAm|) uN˛Ãy ßy AZwnmV ‘| ³¶m| g§¶moOZ
Z“Î hmo nmVo h¢ ?

~hþV gmao d¡km{ZH$m| Zo g‘w{MV {ddaU XoZo H$m
à¶ËZ uN˛ÆÁ sÁ& {OZ ‘| go EH$ d¡km{ZH$ h¢

{~«{Q>∆ Ho$ Om±Z S>mëQ>Z& CÝhm|Zo na‘mUw eãX H$m
àÆmoJ {H$¶m Wm&

S>mëQ>Z Zo ZrMo H$s gyMZmE± {XE&
1. ¶{X Ð√Æ‘mZ H$m g§ajU {H$¶m OmZm h¢

Vmo g^r VËd Oê$a A{V gyú‘V‘ H$Um| go
~Zo hmoVo {OÝh| na‘mUw H$hVo h¢&

2. ¶{X pñWa AZwnmV {Z¶‘ N˛Á AZwgaU
{H$¶m Omom h¡ Vmo EH$ nXmW© Ho$ H$Um| Zo
EH$ Vah Ho$ Zht h¡ Vmo do ha ~ma EH$ hr
CËnmX H$mo Zht X|Jo&

Bg Ho$ AmYma na S>mëQ>Z Zo agm¶Z VËd N˛Á
EH$ Z¶m VarN˛m àH$mueo {H$ÆÁ {Og ‘| CÝhm|Zo
S>mëQ>Z na‘mUw {gÕm§V H$mo à{Vnm{XV {H$E&
S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-

S>mëQ>Z {gÕm§V N˛y ‘w»¶ n[aH$ënZmE± {ZåZ
àH$ma h¢&

1. nXmW© A{d^mÁ¶ H$Um| go ({Z{‘©V) ~Zo
hmoVo h¢ {OÝh| na‘mUw H$aVo h¢&

2. na‘mUw agm¶Z A{^{H«$¶m ‘| Z Vmo CËnÞ
hmoVo h¢ Z ht CZH$m {dZme hmoVm h¢&
agm¶{ZH$ à{V{H«$¶m ‘o na‘mUwAm| H$s
nhMmZ hmoVr h¡&
agm¶Z A{^{H«$¶mAm| ‘| na‘mUwAm| N˛Á$
úÏå√Æ|ƒÀsyN˛∫m hmoVm h¢&

3. g‘mZ VËd Ho$ g^r na‘mUwAm| H$m Ð√Æ‘mZ
Ed§ ̂ m¡{VH$ VWm agm{¶ZH$ JwUY‘© g‘mZ
hmoVo h¢& {d{^Þ VËdm| Ho$ na‘mUw EH$ Xÿgao
go gd©Wm {^Þ hmoVo h¢&

4. {d{^Þ VËdm| Ho$ na‘mUw nañna N>moQ>r nyU©
g§»¶m Ho$ AZwnmV ‘| g§¶wº$ hmo H$a ¶m¡{JH$
~Zo hmoVo h¢& Bg H$m AW© ¶h h¢ {H$

Om°Z S>mëQ>Z

gmoMmo Am¡a MMm© H$amo
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¶h na‘mUw ~hþV N>moQ>o hmoVo {Ogo h‘ Cƒ
gyú‘Xeu go ^r Zht XoI gH$Vo h¢& bo{H$Z ÃÓfl™
‘mÌm Ho$ nXmW© ‘| AdpñWV na‘mUwAm| Ho$ g§»¶m
~hþV ~‹S>r hmoVy h¢&

EH$ L¡ÆÏu™uåÆ™ N˛Á úëÁÁ AmnH$mo ~hþV
nVbm bJVm h¢& bo{H$Z Få™ı bmIm| ú∫™ÁmÏ “Ázoz
“{@

•   ³¶m VËd ßy na‘mmwAm| go ~Zo hmoVo h¢ ?
h‘ OmZVo h¢ {H$ g^r nXmW© AUw ¶m na‘mUwAm|

go {Z{‘©V h¢& g^r H$Um| ‘| ñdV§Ì ê$n go √ÆdpñWV
hmoZo dmbo A{YH$m§e ‘m¡{bH$ H$U na‘mUw hr h¡&
Xmo ¶m Xmo go A{YH$ na‘mUw Nz˛ g§¶moJ Ãz EH$ ~‹T>m
H$U ~ZmoÁ h¢& O~ na‘mUw g§¶moJ “ÁzoÁ “{ oÁz AUw
~ZoÁ h¢& EH$ nXmW© ‘| Æut Xmo Vah Ho$ na‘mUw
hm| Vmo Cgo VËd H$hVo h¢&VËd Ho$ gyú‘V‘ AdpñWV
H$U na‘mUw ¶m AUw hmoVz h¢&

~hþV VËdm| Ho$ gyú‘V‘ H$U na‘mUw h¢& AWm©V
CZHo$ àË¶oH$ gyú‘V‘ H$U ‘| Ho$db EH$ hr àH$ma
Ho$ na‘mUwAm| go g§{MV h¢& Am¶aZ, H$m°na, qOH$,
Eobw{‘{Z¶‘, {gëda, Jmoë‹S> BË¶m{X O¡go AZoH$
VËdm| Ho$ AU Ï Cgr VËd Ho$ Ho$db EH$ hr na‘mUw
Ûmam {Z{‘©V h¢& bo{H$Z EÁ}uMÃ\å VWm ZmBQ´>moOZ
AUw Xmo na‘mUwAm| go ~ZV z h¢& Bg H$m AW© ¶h h¡
{H$ ¶h nXmWm] Ho$ gyú‘V‘ H$U AUw hmoVo h¢&
CXmhaUmW© EH$ Am°³grOZ AUw ‘| Xmo na‘mUw
hmoVo h¢&

Am°pŠgOZ VWm ZmBQ´>moOZ `m¡{JH$m| Ho$ Eoogo
CXmhaU h¡ {Og_| EH$ én dmco Xmo na_mUwAm| Ho$
H$Um| Ho$ g~go g§`moOZ hmoVm h¡& VËdm| Ho$ g~go
N>moQ>o H$U Omo pñWa hmoVo h¡ CÝh| AUw H$hVo h¡&
ChmahaU Ho$ {cE EH$ gmoS>r`_ AUw _| gmo{S>`_

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

agm¶Z n[adV©Z ‘| na‘mUwAm| Ho$ g§¶moJ ¶m
{d¶moJ hmoVm h¢&

5. uƒußëÁ onƒÁı Nz˛ ú∫™ÁmÏ ú∫Àú∫ uƒußëÁ
úÓm| ÃÊPÆÁ Nz˛ EåÏúÁo ™ı ÃÊÆÏMo “ÁzN˛∫ ußëÁ-ußëÁ
ÆÁ{uTN˛ §åÁoz “{@ \{Ãz N˛Á§|å ™ÁzåÁz EÁMÃÁF|g(CO)
N˛Á§|ågÁFEÁMÃÁFg (CO2) Eo: 'C' osÁ 'O'
osÁ 1:1 osÁ 1:2 ™ı ÃÊÆÏMo “ÁzN˛∫ tÁz ußëÁ
ÆÁ{uTN˛ tzoz “{@

  gmo{ME Am¡a MMm© H$s{OE&
• ¸√Æ™Áå ÃÊ∫qm uåÆ™ Nz̨  úu∫mÁ™ Àƒøú

gÁ¡bå uÃtΩáÁÊo H$sH$sH$sH$sH$s$$$$$ N˛Á{åÃy úu∫N˛¡úåÁ
üÁõo “ÏF|?

• S>mëQ>Z Ho$ na‘mUw {gÕm§V H$m H$m¡Z-gm
n[aH$ënZm pñWa AZwnmV Ho$ {Z¶‘ H$s
Ã™^ÁoÁ “{?

bJ^J 2600 gmb go nhbo H$ZmgÁ ^maV
Ho$ EH$ ‘h{f© Zo CZHo$  d¡em{gH$ gyÌ ‘| na‘mUwAm|
na n[aH$ënZmE± ty sy@ CZN˛Á Agbr Zm‘
H$≈Æú Wm& bo{H$Z CZHo$ H$U {gÕm§V go Cã“ı
H$Zmgm Zm‘ Am¶m Wm& BZN˛y$ n[aH$ënZm Ho$
AZwgma nXmW© gÓfl™V‘ H$U AUw go ~Zo hmoVo
Am¡a àË¶oH$ AUw Bggo gyú‘ H$U na‘mUwAm| go
~Zo hmoVo h¢&

³¶m Amn OmZVo h¢ {H$ … na‘mUw eãX Omo
J«rH$ eãX  'a-tomio'  go CËnm{XV hþEÁ {OgH$m
AW© h¢ A{d^mÁ¶ h¢&

na‘mUw na‘mUw na‘mUw na‘mUw na‘mUw LLLLLd§ AUwd§ AUwd§ AUwd§ AUwd§ AUw

AmnZo ~hþV ~ma ¶h ÃÏåÁ “ÁzTÁ {H$ g^r
nXmWm] {H$ aMZmË‘H$ BH$mB© na‘mUw hmoVr h¢&
bo{H$Z BgH$m ‘Vb~ ³¶m h¢& BgH$m ‘Vb~ ¶h
h¡ {H$ nXmW© gyú‘V‘ H$Um| go ~Zo hmoVo h¢ {OÝh|
na‘mUw H$hVo h¢&

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

SCERT TELA
NGANA



104 na‘mUw VWm AUw

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?H$m EH$ na_mUw hmoVm h¡& O~ {H$ Am°pŠgOZ Ho$
EH$ AUw _| Am°pŠgOZ Ho$ Xmo na_mUw hmoVo h¡&

EH$ hr VËd Ho$ ¶m {d{^Þ VËdm| Ho$ na‘mUw
Ow‹S>H$a AUw ~ZVo h¢& ¶{X {d{^Þ VËdm| Ho$
na‘mUw EH$ {ZpíMV AZwnmV ‘| Ow‹S>H$a EH$ Z¶o
nXmW© H$mo ~ZmVo h¢ {Ogo ¶m¡{JH$ H$hVo h¢&

Bg àH$ma Xmo Vah Ho$ AUC hmoVo h¢ Omo VËdm|
Ho$ AUw Am¡a ¶m¡{JH$ Ho$ AUw h¢& AUw H$s {H$gr
VËd AWdm ¶m¡{JH$ Ho$ Cg gyú‘V‘ H$U Ho$ ê$n
‘| n[a^m{fV H$a gH$Vo h¢ Omo ñdV§Ì ê$n go
ApñoËd ‘| ah gH$Vm h¢ VWm Omo Cg ¶m¡{JH$ Ho$
g^r JwUY‘© H$mo à{Xe©V h¢&

VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢?
O~ g^r nXmW© na‘mUwAm| go ~Zo hmo Vmo V~

Amdí¶ YmVwE± VWm AYmVwE± na‘mUwAm| go hr ~Zo
hmoVo h¢&

A{YH$m§e VËdm| Ho$ na‘mUw ñdV§Ì ê$n go ApñWËd
‘| Zht ah nmVo ~pëH$ do g§¶wº$ ê$n ‘| ì¶dpñWV
hmoVo h¢ {OÝh| AUw H$hVo h¢&
VËdm| VËdm| VËdm| VËdm| VËdm| Nz˛Nz˛Nz˛Nz˛Nz˛ h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢ ?

JmoëS> H$mo AnZr ̂ mfm ‘| ³¶m H$hVo h¢ ? bo{H$Z
Xÿgao ̂ mfmAm| ‘| BgHo$ AÝ¶ Zm‘ hmoVz h¡& {díd ‘|
~hþV gm∫y ^mfmLÂ h¢& Bg{bE àË¶oH$ VËd H$m
{d{^Þ ̂ mfmAm| Ho$ {d{^Þ Zm‘m| H$mo ‘mby‘ H$aZm
Ag§^d h¢& Bgr{bE d¡km{ZH$m| H$mo ñnï> ê$n go
g§nH©$ H$aZo Ho$ {bE àË¶oH$ VËd H$mo Ho$db EH$ hr

Zm‘ ahZm Mmu“L {Ogo ha EH$ ì¶{º$ ñdrN˛ma
H$a|&

hmBS´>moOZ VWm Am³grOZ O¡go VËdm| Ho$
Zm‘ H¡$go àmá hþAm hmoJm?
Hw$N> VËdm| Ho$ Zm‘ CZHo$ JwU Y‘© Ho$ AmYma na

aIo JE& CXmhaUmW© Ob eãX bm°{Q>Z ^mfm Ho$
hmBŚ>mo (Hydro) eãX go CËnÞ “ÏEÁ& Omo Am°³grOZ
go g§¶wº$ hmoN˛∫ Ob §åÁoÁH$mo XoVo h¢ Cgo hmBŚ>moOZ
Zm‘ {XÆÁ&

Hw$N> g‘¶ VH$ bmoJ ¶h {dídmg H$aVo Wo
{H$ {H$gr nXmW© {Og ‘| Am°³grOZ ahVm h¡&
dh Amåbr¶ ñd^md H$m hmoVm h¡& Amåb H$m
bm°{Q>Z eãt Am°³gr ('oxy') h¡& Bg{bE Bg J¡g
H$mo Am°³grOZ H$hVo h¢ {OgH$m AW© h¢ Amåb
H$mo ~ZmZodmbm J¡g& ~mX ‘| ¶h nVmbJmÆÁ {H$
Am°³grOZ Am¡a Amåb Nz˛ ñd^md ™ı Hw$N> g§~§Y
Zht h¡& {’$a ^r, O~ VH$ ¶h gm‘mÝ¶ Zm‘
~Z J¶m Wm& Bgr{bE Am°³grOZ Zm‘ H$mo Zht
~X¬Á TÆÁ@

VËdm| Nz̨  Zm‘ aIZo ‘| CZH$m ImoO Ho$ ñWb
H$y ̂ r ‘hËdnyU© ̂ y{‘H$m h¡& CXmhaUmW© g Ó¶© Ho$
A§Xa nhbr ~ma nVm bJmZo dmbz VËd H$mo
hr{b¶‘ Zm‘ {XÆÁ& (J«rH$ ‘| gy¶© H$mo  'helios'
H$hVo h¡&) A~ Amn AZw‘mZ bJm gH$Vo h¡ {H$
ñH$m§{S>Zo{d¶‘² VWm H$m°{b’$mo{U©¶‘ Zm‘ H¡$go
Am¶m hmoJm&
Hw$N> VËdm| Ho$ Zm‘ d¡km{ZH$m| Ho$ Zm‘ Ho$

AmYma na ∫QN˛∫ CZH$mo gå‘mZ utÆÁ& CXmhaUmW©
AB§{ZñQ>r{Z¶‘², ê$Ya’$m|{S>©¶‘² Am¡a ‘|S>br{d¶‘²
AmXr&

VËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$V
dmñVd$ ‘| agm¶Z {drmZ ‘| {d{^Þ agm¶Z

à{V{H«$¶mAm| ‘| ^mJ boVo h¢ Am¡a AZoH$ nXmW©
~ZmVo h¢& “∫ §Á∫ onƒÁı osÁ ÆÁ{uTN˛Áı N˛Á úÓ∫Á åÁ™
u¬Qåz ™ı Ã™Æ √Æs| “ÁzoÁ “{ FÃ Ã™ÀÆÁ N˛Áz tÓ∫
N˛∫åz Nz˛ u¬L GåNz˛ åÁ™ ÃÊuqõo øú ÆÁ ÃÊNz˛o Ãz

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

Om°Z ~oa{O{b¶g Zo
gwPm¶m Wm {H$ {H$gr
^r agm¶Z H$m àma§{^H$
Aja ~‹S>m {bIm Om¶
Vmo dh Aja VËg§~§Yr

agm¶Z H$m à{V{ZYËd H$aVm h¡& O¡go H$m
'O' ‘Vb~ h¡ Am°³grOZ, 'H' H$m ‘Vb~ h¡
h¡S´>moOZ Am{X&
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u¬QåÁ “y LN˛ Ã∫¬ GúÁÆ “{@
GåNz˛ åÁ™ ÃÏ¬ß øú Ãz u¬QÁ \Áåz ¬TÁ@

 A^r VH$ 118 go A{YH$ VËdm| N˛y ImoO hÏF|
“{& h‘ BZ VËdm| Ho$ g§Ho$Vm| N˛Á uåm|Æ N{˛Ãz N˛∫ıTz?

Bg nÕ{V ‘| h‘ H$mo EH$ g‘ñ¶m h¡ {H$ 100

Ho$ D$na VËd h¡, bo{H$Z A§J«oOr Aja ‘mbm Ho$
Aja Ho$db 26 h¢& H¡$pë∆Æ™, M¬ÁzuaZ VWm N¿̨ Ázu™Æ™
Nz˛ ÃÊNz˛o N˛Áz EÁú H¡$go t∆Á|EÁzTz?

h‘Zo Aja C N˛Á H$m~©Z Ho$ {bE Cn¶moJ H$a
MwH|$ h¢& Vm{bH$m ‘| H$m~©Z Ho$ ~mX Ho$ Am¡a
Eobw{‘{Z¶‘ Ho$ nhbo Ho$ VËdm| H$mo Xo{IE&

AmnHo$ AÜ¶mnH$ Am¡a {‘Ìm| go FÃN˛y MMm©
H$s{OE {H$ BZ VËdm| Ho$ Zm‘ H¡$go {¬$E TE&
{ZåZ {XE JE gyMZmAm| na Ü¶mZ Xr{OE&

• EH$ g§Ho$V ‘| EH$ ¶m Xmo A±J«oOr Aja hmo
gH$Vm h¢&

• g§Ho$V H$m nhbm Aja gX¡d ~‹S>o Aja go
Am¡a Xÿgao Aja N>moQ>o ‘| {bIVo h¢&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1
ZrMo H$s Vm{bH$m -3 ‘| Hw$N> VËdm| Ho$ Zm‘ {XE

JE h¢& ~VmBE {H$ BZ ‘| H$m¡Z go ghr h¡ Am¡a
H$m¡Z go ghr Zht h¢& H$maU ~VmBE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-3

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-2: Hw$N> VËdm| H$m àVrH$ (g§Ho$V)

gmYmaUV¶m A{YH$V‘ VËdm| Ho$ g§Ho$V CZ
VËdm| Ho$ A§J«oOr Zm‘m| Ho$ EH$ ¶m Xmo Ajam| go ~Zo
hmoVo h¢& {H$gr g§Ho$V Ho$ nhbo Aja H$mo gX¡d ~‹S>o
Aja (Capital Letters) ‘| Am¡a Xÿgao Aja H$mo
N>moQ>o Aja (Small Letters) ‘| {bIVo h¢&

VËdm| H$m Zm‘VËdm| H$m Zm‘VËdm| H$m Zm‘VËdm| H$m Zm‘VËdm| H$m Zm‘ g§Ho$Vg§Ho$Vg§Ho$Vg§Ho$Vg§Ho$V
Hydrogen H
Oxygen O
Nitrogen N
Sulphur S
Carbon C
Calcium Ca
Chlorine Cl
Chromium Cr
Boron B
Barium Ba
Bromine Br
Beryllium Be
Aluminium Al
Iron Fe
Gold Au
Sodium Na
Potassium K

   VËdVËdVËdVËdVËd g§^d g§Ho$Vg§^d g§Ho$Vg§^d g§Ho$Vg§^d g§Ho$Vg§^d g§Ho$V
Aluminium al

Carbon c

Chromium Chr

Chlorine CL

Beryllium Be
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Hw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$V

bo{H$Z Bg go h‘may g‘ñ¶mE± Xÿa Zht hþB©& h‘ XoIo {H$ Hw$N> VËdm| Ho$ g§Ho$V CZHo$ Zm‘ go ~Zo& bz{H$Z
Ãßy VËdm| Ho$ g§Ho$Vm| N˛Áz b¡{Q>Z, O‘©Z, J«rH$ ^mfmAm| CZHo$ Zm‘m| go ~Zm¶m JÆm h¢&

• Amn AZw‘mZ bJmN˛∫ ~VmBE {H$ {ZåZ Vm{bH$m -4 ‘o {H$Z VËdm| Ho$ g§Ho$V Bg nÕ{V go ~Zo h¢?
{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-2

ZrMo {XE JE VËdm| Ho$ g§Ho$V AmdV©Z Vm{bH$m ‘| go ~VmZo {H$ H$mo{ee (à¶ËZ) H$s{OE& CZHo$
AÝ¶ Zm‘ ÆÁt H$aZo H$m à¶ËZ Z H$a|&

EH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËd

nhbo ~VmE O¡gm AZoH$ VËd Ho$ gyú‘V‘ H$U
‘| EH$ go A{YH$ na‘mUw hmoVo h¢& AWm©V àË¶oH$
H$U ‘§o Xmo ¶m Xmo go A{YH$ na‘mUw hmoVo h¢ Am¡a
dh Ow‹S>H$a EH$ AUw ~ZmVo h¢& Bgo Ho$ CXmhaU
Am°³grOZ, hmBS´>moOZ Am¡a ZmBQ´>moOZ h¡&

CXmhaUmW© Am°³grOZ Ho$ EH$ AUw Xmo na‘mUwAm|
go ~ZVm h¢& Bg AUw H$mo gwb^ ê$n go ‘wº$ H$aZo
Ho$ {bE h‘| EH$ gyÌ H$s Oê$aV h¢& Am°³grOZ
AUw H$m gyÌ O2 h¡&

Amn H$mo ¶h AZw‘mZ Am¶m hmoJm {H$ Bgo
2O ³¶m| Z {bIo? Bg Vah gyÌ H$mo {bIo Vmo g§¶moJ
Z hmoZo dmbo Xmo AbJ-AbJ Am°³grOZ na‘mUw
H$m AW© Am¶oJm&

Bg{bE nhbo h‘ Am°³grOZ Ho$ g§Ho$V O
{bIZo Ho$ ~mX Xmo CgHo$ nmXm§H$ Ho$ ê$n ‘| {bIVo
h¢& ¶h nmXm§H$ ~VmEJm {H$ Cg EUw {H$VZz
na‘mUwAm| Ho$ g§¶moJ go ~ZVo h¢& h‘Zo AmoOmoZ J¡g

Ho$ ~mao ‘| gwZ MwHo$ hm|Jo& ¶h J¡g dmVmdaU Ho$
D$nar ú∫o ‘| A{YH$ n[a‘mU ‘| ahVo h¢& AmoOmoZ
J¡g gy¶© go AmZodmby hm{ZH$maH$ (UV) {H$aUm| go
n¥Ïdr N˛y ajm H$aVo h¢& àË¶oH$ AmoOmoZ EUw 3
Am°³grOZ na‘mUwAm| Ho$ g§¶moJ H$aZo go àmá hmoVo
h¢& ³¶m A~ Amn AmoOmoZ H$m gyÌ {bI gH$Vo h¢&

na‘mUwº$m (na‘mUwº$m (na‘mUwº$m (na‘mUwº$m (na‘mUwº$m (Atomocity)))))

AmJ©Z (Ar), hr{b¶‘ (He) O¡go AZoH$ VËdm|
Ho$ AUw Cg VËd Ho$ Ho$db EH$ hr na‘mUw go ~Zo
hmoVo h¢& b z{H$Z A{YH$m§e AYmVwAm| ‘| Eogm Zht
hmoVm h¡§& AYmVwAm| Ho$ AUwAm| ‘| Xmo ¶m Xmo go
A{YH$ na‘mUw hmooz “{Ê@

{H$gr AUw H$s g§aMZm ‘| à¶wº$ hmoZo dmbo
na‘mUwAm| H$s g§»¶m Cg CUw H$s na‘mUwº$m H$hVo
h¢&

onƒonƒonƒonƒonƒ Sodium Silver Tungsten Potassium Copper Gold Iron Lead

EãÆ åÁ™EãÆ åÁ™EãÆ åÁ™EãÆ åÁ™EãÆ åÁ™ Natrium Argentum Wolfram Kalium Cuprum Aurum Ferrum Plumbum

  ÃÊNz˛o  ÃÊNz˛o  ÃÊNz˛o  ÃÊNz˛o  ÃÊNz˛o

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-4
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CXmhaUmW©, hmBS´>moOZ H$m EH$ AUw Xmo
hmBS´>moOZ Ho$ na‘mUwAm| go ~ZVm h¢& Bg{bE
BgH$m na‘mUwº$m Xmo h¢& Bg{bE Bgo {X-na‘mUwH$
AUw,  H2 H$hVo h¢& AmJ©å (Ar) hr{b¶‘ (He) Ho$

¶o VËd nañna Ow‹S>H$a ¶m¡{JH$m Ho$ AUw {Z{‘©V
H$aVo h¢& àË¶oH$ VËd H$mo EH$ {ZpíMV ~ÝYZ
j‘Vm h¢& ¶hr CgH$s na‘mUwH$Vm H$m {ZU©¶
H$aVm h¡§& àË¶oH$ VËd Xÿgao VËd Ho$ agm¶{ZH$
~ÝYZ j‘Vm Ho$ AZwgma g§¶wº$ hmoH$a EH$
agm¶{ZH$ ¶m¡{JH$ H$m {Z‘m©U H$aVm h¡& Bgr OwS>Zo
H$s úm_Vm H$s g§`moOH$Vm H$hVo h¡&

Bg {df¶ na {dñV¥V ê$n go MMm© H$ao§& EH$
VËd Xÿgao VËd go agm¶Z A{^{H«$¶m H$aVo Vmo

AUwAm| ‘| EH$ hr na‘mUw hmoVm h¢& Bg{bE BÝh|
EH$ na‘mUwH$ AUw H$hVo h¢&

AmBE, Hw$N> VËdm| H$s na‘mUwº$m H$m AdbmoH$Z
H$a| Am¡a na‘mUwº$m Ho$ AmYma na gyÌ {b{IE&

• Hw$N> VËdm| Ho$ AUw EH$ na‘mUwH$ ³¶m|
hmoVo h¢ ?

• Hw$N> VËdm| Ho$ AUw {Ûna‘mUwH$ ¶m
uÌna‘mUwN˛ ³¶m| hmoVo h¢ ?

• {^Þ VËdm| Ho$ EUwAm| Ho$ na‘mUwº$m ‘|
A§Va ³¶m| h¢ ?

g§¶moOH$Vmg§¶moOH$Vmg§¶moOH$Vmg§¶moOH$Vmg§¶moOH$Vm -
A~VH$ 118 go A{YH$ VËdm| Ho$ ImoO hþF| “¯&

VËdm| VËdm| VËdm| VËdm| VËdm| Ho$ Zm‘Ho$ Zm‘Ho$ Zm‘Ho$ Zm‘Ho$ Zm‘ gyÌgyÌgyÌgyÌgyÌ na‘mUwº$mna‘mUwº$mna‘mUwº$mna‘mUwº$mna‘mUwº$m
Argon Ar EH$ na‘mUwH$
Helium EH$ na‘mUwH$
Sodium Na EH$ na‘mUwH$
Iron EH$ na‘mUwH$
Aluminum EH$ na‘mUwH$
Copper EH$ na‘mUwH$
Hydrogen H2 {Ûna‘mUwH$
oxygen {Ûna‘mUwH$
Nitrogen {Ûna‘mUwH$
Chlorine {Ûna‘mUwH$
Ozone O3 {Ìna‘mUwH$
Phosphorus MVna‘mUwH$
Sulphur S8 Aï> na‘mUwH$

Vm{bH$m-5
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“̄@)
 A¶mZ ³¶m hmoVm h¡ ?
YmVw Ed§ AYmVw ¶wº$ ¶m¡{JH$ Amdo{eV H$Um| go
~Zo hmoVo h¢& Amdo{eV H$Um| H$mo Am¶Z H$hVo h¢&
Am¶Z Amdo{eV H$U hmoVo h¢ VWm BZ na F$U
AWdm YZ Amdoe hmoVm h¡& F$U Amdo{eV H$U
H$mo F$Um¶Z YZ Amdo{eV H$U H$mo YZm¶Z H$hVo
h¢&

CXmhaUms© gmo{S>¶‘ ³bmoamBS> (Nau) H$mo
br{OE& Bg‘| YZmË‘H$ gmo{S>¶‘ Am¶Z  (Na+)
VWm F$UmË‘H$ ³bmoamBS> Am¶Z (Cl–) g§KQ>H$
H$U Ho$ ê$n ‘| {dÚ‘mZ hmoVÁ h¢& Am¶Z EH$
Amdo{eV na‘mUw AWdm na‘mUwAm| H$m EH$ Eogm
g‘yh hmoVm h¡& {Og na ZoQ> Amdoe {dÚ‘mZ hmoVo

CZHo$ VËd hr A{^{H«$¶m ‘| ̂ mJ boVo h¢& A{^{H«$¶m
¶o àË¶oH$ VËd Zo EH$, Xmo ¶m A{YH$ na‘mUw ̂ mJ
boVo h¢&

(Eo: LN˛ onƒ Nz˛ ú∫™ÁmÏ tÓÃ∫z onƒ Nz˛ ú∫™ÁmÏ

Ãz ÃÊÆÁz\å N˛∫åz N˛y q™oÁ N˛Áz ÃÊÆÁz\N˛oÁ N˛“oz

ZoQ> AmdoeZoQ> AmdoeZoQ> AmdoeZoQ> AmdoeZoQ> Amdoe YZm¶ZYZm¶ZYZm¶ZYZm¶ZYZm¶Z g§Ho$Vg§Ho$Vg§Ho$Vg§Ho$Vg§Ho$V F$Um¶ZF$Um¶ZF$Um¶ZF$Um¶ZF$Um¶Z g§Ho$Vg§Ho$Vg§Ho$Vg§Ho$Vg§Ho$V
Sodium Na+ Hydride H–

Potassium K+ Chloride Cl–

Silver(I) Ag + Bromide Br–

Copper(I) Cu+ Iodide I–

Ammonium NH4
+ Hydroxide OH–

Nitrate NO3
–

Magnesium Mg+2 Oxide O–2

Calacium Ca+2 Sulphide S–2

Zinc Zn+2 Sulphate SO4
–2

Copper(II) Cu+2 Carbonate CO3
–2

Iron(II) Fe+2

Aluminium Al+3 Nitride N –3

Iron(III) Fe+3 Phosphate PO4
–3

Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)-7: Hw$N> gm‘mÝ¶ gab Am¡a ~hþna‘mUwH$ Am¶Z

EH$

Xmo$

VrZ$

VËdVËdVËdVËdVËd g§¶m oOH$Vmg§¶m oOH$Vmg§¶m oOH$Vmg§¶m oOH$Vmg§¶m oOH$Vm
“yu¬Æ™ 0
“ÁFg~Áz\å 1
°¬Ázu∫å 1
M¬Ázu∫å 1
EÁuMÃ\å         2
åÁFb~Áz\å               3
N˛Á§|å               4

Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m -6
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h¢& na‘mUwAm| Ho$ g‘yh {Og na ZoQ> Amdoe {dÚ‘mZ
hmo Cgo ~hþna‘mUwH$ Am¶Z H$hVo h¢&

gyMZm …gyMZm …gyMZm …gyMZm …gyMZm … Ü¶mZ XrOrE {H$ g§¶moOH$Vm H$mo
H$moð>H$m| ‘| amo‘Z g§»¶m§H$ Ûmam àX{e©V H$aVo h¢&

EH$ Am¶Z H$s g§¶moOH$Vm FÃNz˛ Amdoe Nz̨
n[a‘mU Ho$ g‘mZ hmoVm h¢& CXmhaUmW© ³bmoamBS>
Am¶Z (Cl–) H$s g§¶m oOH$Vm 1 h¡& gë’$a
(SO4

–2) Am¶Z H$s g§¶moOH$Vm  2 h¡&
A~ Vm{bH$m -7 XoQN˛∫ AÝ¶ Am¶Z H$s

g§¶moOH$VmE± {b{IE&

na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (Atomic mass)))))
S>mëQ>Z Ho$ na‘mUw {gÕm§V H$s g~go {d{eï>

g§H$ënZm na‘mUw Ðì¶‘mZ H$s Wr& CZHo$ AZwgma
àË¶oH$ VËd H$m EH$ A{^bmj{UH$ na‘mUw Ðì¶‘mZ
hmoVm h¡& na‘mUw ~hþV N>moQ>o Am¡a AbH$m hmoVm h¢&
Bg{bE EH$ na‘mUw Ho$ Ðì¶‘mZ H$mo kmV H$aZm
AnojmH¥$V H${R>Z H$m¶© Wm& Bg{bE agÁ¶Z g§¶moJ
Ho$ Cn¶moJ Ed§ CËnÞ ¶mo{JH$m| Ho$ Ûmam gmnoj
na‘mUw Ðì¶‘mZm| H$mo kmV {H$¶m J¶m& EH$ na‘mUw
Ho$ Ðì¶‘mZ H$mo ‘mZH$ na‘mUw Ho$ Ðì¶‘mZ go
VwbZm H$s J¶r h¡&

1961 ‘| na‘mUw Ðì¶‘mZm| H$mo kmV H$aZo Ho$
{bE na‘mUw Ðì¶‘mZ BH$mB© H$m~©Z -12 g‘ñWm{ZH$
H$mo ‘mZH$ g§X^© Ho$ ê$n ‘| gmd©^m¡{‘H$ ê$n go
ñdrH$a {H$¶m J¶m Wm&

{ZåZ {MÌ H$mo Ü¶mZ go Xo{IE& ‘mZ br{OE
{H$ ¶h d¥ÎmmH$ma {MÌ H$m~©Z - 12 Ho$ Ðì¶‘mZ
H$mo àX{e©V H$aVo h¢& {MÌ ‘| Xem©¶oo AZwgma BgH$mo
12 g‘mZ ̂ mJm| ‘| {d^mp\V {H$ÆÁ TÆÁ “{& BgHo$
àË¶oH$ ^mJ 1/12 do ^mJ Xem©Vm h¡&

Bg H$m~©Z-12 na‘mUw Ðì¶‘mZ Ho$ 1/12 do ̂ mJ
H$mo ‘mZH$ na‘mUw Ð√Æ‘mZ BH$mB© H$hbmVm h¡&

{H$gr VËd Ho$ gmno{jH$ na‘mUw H$m H$m~©Z -
12 na‘mUw Ho$ Ðì¶‘mZ Ho$ 1/12d| ̂ mJ Ho$ AZwnmV

Ûmam n[a^m{fV {H$¶m OmVm h¡&
EH$ VËd Ho$ na‘mUw Ðì¶‘mZ AZwnmV h¡& Bg{bE

BgH$m H$moB© n[a‘mU Zht hmoVm h¡, Bgo amu Ho$
ê$n ‘| àH$Q> H$aVo h¢& bo{H$Z A~$amu H$s OJh
An[a^m{fV Ðì¶‘mZ Ho$ {bE 'u'  Cn¶moJ H$a aho
h¢&

VËdVËdVËdVËdVËd à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ (u ‘|‘|‘|‘|‘|) VËdVËdVËdVËdVËd na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ (u ‘|‘|‘|‘|‘|)
Hydrogen 1 Aluminium 27
Carbon 12 Phosphorus 31
Nitrogen 14 Sulphur 32
Oxygen 16 Chlorine 35.5
Sodium 23 Potassium 39
Magnesium 24 Calcium 40

Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m -8: Hw$N> VËdm| Ho$ na‘mUw Ðì¶‘mZ

1
2

345
6
7

8 9 10 11
12

{MÌ{MÌ{MÌ{MÌ{MÌ - 4
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³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

1. àma§̂  ‘| Om°Z S>mëQ>Z Zo na‘mUw Ðì¶‘mZ H$mo
hmBS´>moOZ H$mo ‘mZH$ g§X^© Ho$ ê$n ‘| boN˛∫$
kmV {H$ÆÁ sÁ@

d¡km{ZH$ O~ {d{^Þ na‘mUw
Ðì¶‘mZm| H$s BH$mB¶m| Ho$ ~mao ‘| emoYmaV
Wo Vmo CZhm|Zo àma§̂  ‘| àH¥${V OÝ‘ Am°³grOZ
na‘mUw Ho$ Ðì¶‘mZ Ho$ 1/16 do§ ^mJ H$mo
BH$mB© Ho$ ê$n ‘| {b¶m& Xmo H$maUm| go Bgo
gwg§JV g‘P J¶m&

• Am°³grOZ AZoH$ VËdm| Ho$ gmW A{^{H«$¶m
H$aHo$ ¶m¡{JH$ ~ZmVm h¡&

• Bg na‘mUw Ðì¶‘mZ BH$mB© Ûmam A{YH$m§e
VËdm| Ho$ na‘mUw Ðì¶‘mZ nyUmªH$ ‘| àmá
hmoVo h¢&

2.   19 ƒÎ eoÁ£ty ‘| na‘mUw Ðì¶‘mZ kmV H$aZo
Nz˛ {bE Amdí¶H$ gw{dYmE± Zht Wo& Bg{bE
d¡km{ZH$m| Zo à¶moJm| Ho$ Ûmam EH$ na‘mUw Ho$
Ðì¶‘mZ Ho$ gmnoj Xÿgao Ðì¶‘mZ kmV {H$¶m
J¶m&

nmZr Nz˛ g^r AUw g‘mZ hÁzoz h¢ Vmo CZ g~
‘| hmBS´>moOZ Ed§ Am°³grOZ na‘mUwAm| Ho$ g§»¶m
pñWa hmoZy Mm{hE&

³¶m ¶{X ¶h g§»¶m pñWa Z hmoVmo nmZr Ho$
g^r AUw g‘mZ hmoZo H$y g§̂ mdZm hmoJy?

àË¶oH$ nmZr Nz˛ AUw ‘| 2 hmBS´>moOZ Ho$ Am¡a 1
Am°³grOZ H$m na‘mUw ahVm h¡&

¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm
¶m¡{JH$m| H$mo g§Ho$VmË‘H$ ê$n go {bIVo g‘¶

Xmo {df¶Áı H$mo Ü¶mZ ‘| aIZm Mm{hE& nhbm h¡ {H$
Cg ¶m¡{JH$ H$mo ~ZmZodmbz VËd Am¡a Xÿgam Bg
AUw H$mo ~ZmZodmbz àË¶oH$ VËd H$s na‘mUw g§»¶m&
nmZr Ho$ EH$ AUw ‘| 2 hmBS´>moOZ Am¡a 1 Am°³grOZ
na‘mUw g§¶moJ H$aHo$ ~ZmVo h¢& Bg{bE Bg H$m gyÌ
H2O hmoVm h¡& ¶{X AUw ‘| EH$ hr na‘mUw h¡ Vmo
gyÌ ‘| Bg H$mo àX{e©V H$aZo Ho$ {bE 1 u¬Qåz N˛y
EÁƒ≈ÆN˛oÁ å“Î “¯@

EH$ Am¡a CXmhaU ¬yu\L u\Ã™ı EH$ na‘mUw
H$m~©Z Xmo Am°³grOZ na‘mUwAm| go g§¶moJ H$aVo h¢
Vmo H$m~©Z gÁF|³gmBS> ~ZVo h¡& EH$ na‘mUw H$m~©Z
go EH$ na‘mUw Am°³grOZ nañna g§¶moJ H$aVo hmo
Vmo H$m~©Z ‘moZÁz³gÁBS> ^r ~ZmVo h¡& AWm©V EH$
H$m~©Z gÁF|³gmBS> AUw ™ı EH$ H$m~©Z Ed§ EH$
Am°³grOZ na‘mUw ahVo h¢&

³¶m Amn H$m~©ZS>mF|MÃÁFg > VWm H$m~©Z
‘moZÁz³gÁBS> Ho$ gyÌ {bI gH$Vo h¡& nmZr H$m AUw
Ho$ gyÌ O¡gm BZHo$ gyÌ {b{IE&

h‘ A~ EH$ {deof Am‹S>m-{VaN>m (Criss-
Cross) nÕ{V Ho$ AZwgma VËdm| Ho$ g§¶moOH$VmAm|
H$m Cn¶moJ H$aVo hþE agm¶{ZH$ gyÌ {bIoJo&
agm¶{ZH$ gyÌ {bIVo g‘¶ {ZåZ{b{IV MaUm|

¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw

{d^Þ VËdm| Ho$ na‘mUw EH$ {Z[íMV AZwnmV
‘| nañna Ow‹S>H$a ¶m¡{JH$ Ho$ AUw {Z{‘©V H$aVo h¢&
CXmhµaUmW© nmZr Ho$ EH$ AUw hmBS´>moOZ Am¡a
Am°³grOZ Ho$ na‘mUw nañna g§¶moJ H$aVo hmoVo
àmá “Ázoz h¢& nmZr Ho$ g^r AUw g‘mZ hmoVo h¢&

³¶m hmBS´>moOZ Ho$ {H$gr ßy g§»¶m Ho$ na‘mUw
Am°³grOZ Ho$ {H$gr ßy g§»¶m Ho$ na‘mUwAm| go
g§¶moJ H$aHo$ nmZr H$Á AUw ~ZmZm g§̂ d h¡?
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N˛Á nmbZ H$aZm Mm{hE& CXmhaUmW© gmo{S>¶‘
H$m~mo|ZoQ> br{OE&

1. nhbo g§KQ>H$ VËdm| Ho$ g§Ho$V {b{IE&
gmYmaUV… YZm¶Z nhbo {bIVo h¢&
Na    CO3

2. g§KQ>H$ VËdm| Ho$ g§¶moOH$VmE± CZHo$ D$na
{b{IE& Na1     (CO3)

2

3. g§¶moOH$VmAm| H$mo CZHo$ (GCF) go
{d^mOZ H$aHo$ g∫b AZwnmV àmá H$a|&
Na1     (CO3)

2

4.      VËníMmV na‘mUwAm| H$s g§¶moOH$VmAm|
H$mo Am‹S>m {VaN>m H$aHo$ nmXm§H$ Ho$ ê$n ‘|
{b{IE& Na2     (CO3)1

5.   {H$gr g§KQ>H$ N˛y g§»¶m 1 h¡ Vmo Cgo
{bIZo H$s Oê$aV Zht h¡&  Na2CO3

6.   O~ gyÌ ‘| na‘mUwAm| Ho$ g‘yh hmoVmo h‘
CZHo$ {bE H$moð>H$ H$m Cn¶moJ H$aVo h¢&
Eë ẁ{_{Z`_ gë\o$Q> Ho$ gwÌ H$mo

AV… gmo{S>¶‘ H$m~m}ZoQ> H$m gyÌ… Na2CO3 h¡&
CXmhaU

hmBS´>moOZ ³bmoamBS> H$m gyÌ

VËdm| Ho$ g§Ho$V H1 Cl1

g§¶moOH$Vm H1 Cl1

CV… gyÌ HCl

‘¡J²Zr{e¶‘ ³bmoamBS> H$m gyÌ

Mg2 Cl1

Mg1 Cl2 gyÌ : MgCl2

H¡$pëg¶‘ Am³gmB‹S> H$m gyÌ …

Ca1 O1

Ca1 O1 gyÌ: CaO

Eobw{‘{Z¶‘ gë’o$Q> H$m gyÌ …
Al3 (SO4)

2 gyÌ: Al2 (SO4) 
3

Vm{bH$m-9: Hw$N> ¶m¡{JH$m| Ho$ gyÌ

¶m ¡{JH$¶m ¡{JH$¶m ¡{JH$¶m ¡{JH$¶m ¡{JH$   gyÌ  gyÌ  gyÌ  gyÌ  gyÌ
Sodium CarbonateNa2CO3

Sodium bicarbonate     NaHCO3

Sodium hydroxideNaOH
Copper Sulphate      CuSO4

Silver Nitrate       AgNO3

Hydrochloric Acid       HCl
Sulphuric Acid       H2SO4

Nitric Acid                   HNO3

Ammonium Chloride       NH4Cl
Potasium Dichromate       K2Cr2O7

Potasium Permanganate       KMnO4

Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-

Bggo nhbo h‘ na‘mUw Ðì¶‘mZ H$s AdYmaUm
H$s {ddoMZm H$a MwHo$ h¢& Bg AdYmaUm H$m
{dñVma AmpÊdH$ Ðì¶‘mZm| H$m n[aH$bZ H$aZo Ho$
{bE {H$¶m Om gH$Vm h¡& {H$gr nXmW© H$m Am{UdH$
Ðì¶‘mZ Cg‘| CnpñWV g^r g§KQ>H$ na‘mUwAm| Ho$
Ðì¶‘mZm| H$m ¶moJ hmoVm h¡& Bg àH$ma ¶h AUw
H$m dh gmnoj Ðì¶‘mZ h¡, {Ogo na‘mUw Ðì¶‘mZ
BH$mB© (u) Ûmam ì¶º$ {H$¶m OmVm h¡&

CXmhaU Ho$ {bE … H2SO4 H$m AmpÊdH$
Ð√Æ‘mZ H$mo kmV H$s{OE&
hb …hb …hb …hb …hb …

2 (hmBS´>moOZ H$m na‘mUw Ðì¶‘mZ) + (gë¢˛a
H$m na‘mUw Ðì¶‘mZ) + 4 (Am°³grOZ na‘mUw H$m
Ðì¶‘mZ) = (2X1)+32+(4X16)=98 u

¸√Æ™Áå N˛Á FN˛ÁF| ÃÓfi

Ðì¶‘mZ Nz˛ ÃÓfi H$mo g‘PZo Ho$ {bE h‘|
AmpÊdH$ gyÌ Ed§ AZwnmV gab gyÌ Ho$ ~rM Nz̨
A§Va H$mo g‘PZm hmoJm& h‘ OmZVo h¢ {H$ AmpÊdH$
gyÌ Cg AUw ‘| CnpñWV na‘mUwAm| N˛y g§»¶m Nz̨
~VmVÁ h¡& EH$ AUw Ho$ {d{^Þ VËdm| Ho$ na‘mUw
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g§»¶m “Ázoy “{@ Nacl N˛Á FN˛ÁF| ÃÓfi N˛Á Es| LN˛
Na+ EÁÆå osÁ LN˛  cl- EÁÆå “ÁzoÁ “{@
GÃyüN˛Á∫ MgBr2 N˛Á FN˛ÁF| ÃÓfi EÁsÁ|oΩ Mg+

N˛Á LN˛ EÁÆå osÁ Br- Nz˛ tÁz EÁÆå “ÁzoÁ “{@
H2O N˛Á FN˛ÁF| ÃÓfi EÁsÁ|oΩ H2O LN˛ ú∫™ÁmÏ
uN˛Ãy ßy útÁs| N˛Á ¸√Æ™Áå FN˛ÁF| ÃÓfi GÃ™ı
GúuÀso Ãßy ÃÊÆÁz\N˛Áı Nz˛ EmÏEÁzÊ N˛Á ÆÁzT¢˛¬
“ÁzoÁ “{@ EmÏßÁ∫ N˛y o∫“ “y FN˛ÁF| ¸√Æ™Áå ßy
rÁo uN˛ÆÁ \Á ÃN˛oÁ “{@ Få™ı Nz˛ƒ¬ FoåÁ “y
EÊo∫ “ÁzoÁ “{ uN˛ FN˛ÁF| ÃÓfi N˛Á GúÆÁzT útÁs| Nz˛
VbN˛Áı Nz˛ EÁÆå N˛mÁı Nz˛ u¬Æz uN˛ÆÁ \ÁoÁ “{@
ÃÁzugÆ™ M¬Áz∫ÁFg N˛Á FN˛ÁF| ÃÓfi Nacl “ÁzTÁ@
FÃNz˛ FN˛ÁF| ¸√Æ™Áå N˛y ™ÁfiÁ N˛Áz FÃ üN˛Á∫ rÁo
uN˛ÆÁ \ÁoÁ “¯@

=1 × 23 + 1 × 35.5 = 58.5 u
‘mob g§H$ënZm‘mob g§H$ënZm‘mob g§H$ënZm‘mob g§H$ënZm‘mob g§H$ënZm

h‘ grQ$MwHo$ h¢ {H$ na‘mUw Am¡a EUwAm| Ho$
n[a‘mU ~hþV ZÁzbz hmoVo h¢ Am¡a CgN˛y g§»¶m ~hþV
~‹S>y hmoVy “{& N>moQ>r ‘mÌm Ho$ nXmW© ‘| ^r ~hþV
~‹S>y g§»¶m Ho$ na‘mUw ¶m EUw hmoVz h¢&

18 J«m‘ nmZr ‘| {H$VZz na‘mUw hmoVz h¢?
12 J«m‘ H$m H$m~©Z ‘| {H$VZ z na‘mUw hmoVz h¢?
18 J«m‘ nmZr ‘| ¶m 12 J«m‘ H$m H$m~©Z ‘|

Ã™Áå na‘mUwAm| H$s g§»¶m hmoVy h¡& ¶h EH$
~hþV ~‹S>y g§»¶m h¡& Bg g§»¶m H$mo üX{e©V H$aZo
Ho$ {bE ‘mob H$m Cn¶moJ {H$¶m J¶m h¡& ¶h EH$
g§»¶m go g§~§{YV h¡&

útÁs| Nz˛ LN˛ ™Áz¬ N˛y ÃÊPÆÁ GÃ™ı úÁÆz \Áåz
ƒÁ¬z na‘mUw, AUw, Am¶Z AWdm H$UÁı N˛y g§»¶m
h¡ Omo 12 J«m‘ 12c6 EÁÆÃÁzbÁzú ™ı GúuÀso

EmÏEÁzÊ Nz˛ §∫Á§∫ “ÁzoÁ “{@
{H$gr nXmW© Ho$ EH$ ‘mob ‘| H$Umo§ (na‘mUw,

AUw AWdm Am¶Z) H$r g§»¶m {ZpíMV hmoVr h¡

{OgH$m ‘mZ 6.022X1023 hmoVm h¡& ¶h ‘mZ
àm¶mo{JH$ {d{Y go àmá {H$¶m J¶m h¡& BgH$mo
AmdJmÐmo pñWam§H$ AWdm AmdJJmÐmo g§»¶m H$hVo
h¢ {OgH$mo (NA) go {ZpíMV H$aVo h¢& ¶h Zm‘
Bb¬y d¡km{ZH$ Eo‘rS>rAmo AmdmoJmÐmo (Amedo

Avogadro) Ho$ gå‘mZ ‘| aIm J¶m h¡&
EmÏ ßÁ∫ (EmÏ ßÁ∫ (EmÏ ßÁ∫ (EmÏ ßÁ∫ (EmÏ ßÁ∫ (‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)

‘mob H$mo n[a^m{fV H$aZo Ho$ ~mX 1 ‘mob nXmW©
H$m Ðì¶‘mZ kmV H$aZm AmgmZ hmo J¶m& {H$gr
VËd H$m na‘mUw Ðì¶‘mZ, Cg VËd Ho$ Ðì¶‘mZ
H$mo na‘mUw Ðì¶‘mZ BH$mB© (u) ‘| àXmZ H$aVm h¡&
{H$gr VËd Ho$ na‘mUwAm| Ho$ EH$ ‘mob H$m Ðì¶‘mZ
{OgH$mo ‘mobma Ðì¶‘mZ H$hVo h¢& na‘mUwAm| Ho$
‘mobma Ðì¶‘mZ H$mo J«m‘ na‘mUw Ðì¶‘mZ ^r
H$hVo h¢&

CXmhaU Ho$ {bE nmZr N˛Á$ AmpÊdH$ Ðì¶‘mZ
(H2O) =18u.

nmZr Ho$ AmpÊdH$ Ðì¶‘mZ = 18 g
18 u Ho$ nmZr ‘| Ho$db EH$ nmZr Ho$ AUww hmoVm

h¡& bo{H$Z 18 g nmZr ‘| EH$ ‘mob AUw AWm©V²
6.022X1023 AUw hmoVo h¢&

³¶m Amn OmZVo h¢ ?
gZ² 1896 ‘| {dëhoë‘ AmoñVdmëS> (Wilhelm

Ostwald) Zo ‘mob eãX N˛Á àñVmd {H$¶m Wm
Omo EH$ b¡{Q>Z eãX ‘moëg (moles) go CËnÞ
hmoVm h¡ {OgH$m AW© hmoVm h¡ T>oa (heap or

pile) {H$gr nXmW© N˛Áz na‘mUwAm| AWdm AUwAm|
Ho$ T>oa Ho$ ê$n ‘| {dMma {H$¶m Om gH$Vm h¡&
gZ² 1967 ‘| ‘mob BH$mB© ñdrH$ma H$a br JB©,
Omo na‘mUwAm| Ed§ AUwdm| H$s ~¥hV² g§»¶m H$mo

{Zê${nV H$aZo H$m gabV‘ Cnm¶ h¡&
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{MÌ{MÌ{MÌ{MÌ{MÌ-5: AUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌ

AUw

1 J«m. h¡S´>moOZ na‘mUw 6.022 x 1023

h¡S´>moOZ na‘mUw

16 J«m. Am°³grOZ na‘mUw 16 J«m. Am°³grOZ AUw

6.022 x 1023

Am°³grOZ na‘mUw
6.022 x 1023

Am°³grOZ AUw

2 J«m. h¡S´>moOZ AUw
6.022 x 1023

h¡S´>moOZ AUw

∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁÆ (Types of chemical reactions)

∫ÁÃÁÆuåN˛ uN¿̨ ÆÁ ™ı ú∫™ÁmÏ å oÁz §åÁL \Áoz “{Ê EÁ{∫ å “y å…b “Ázoz “̄@ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁ LN˛ üuN¿̨ ÆÁ
“{, u\Ã™ı ÃÁáÁ∫mo: ∫ÁÃÁÆuåN˛ úu∫ƒo|å “ÁzoÁ “{ EÁ{∫ FÃ úu∫ƒo|å ™ı üÁ∫ÊußN˛ útÁs| (EußN˛Á∫N˛) GnúÁtÁı Ãz
ußãå “Ázoz “̄@ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁ ∫ÁÃÁÆuåN˛ §Êáå Nz̨  bÓbåz EÁ{∫ §ååz Ãz Ã©úãå “Ázoy “{ (∫ÁÃÁÆuåN˛ §Êáå Nz̨
§Á∫z ™ı ET¬y N˛qÁ ™ı ú‰jıTz)

∫ÁÃÁÆuåN˛ uN¿˛ÆÁEÁı Nz˛ NÏ˛Z ÃÁ™ÁãÆ üN˛Á∫ åyYz utL \Á ∫“z “¯@

amgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$ma
(Chemical Combination)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -3
FÃ Tuouƒuá Nz̨  u¬L u∆qN˛ N y̨ Ã“ÁÆoÁ EÁƒ≈ÆN˛ “{@
- ™{Såyu∆Æ™ u∫§å N˛Á LN˛ ZÁzbÁ (3 cm ¬©§Á)

bÏN˛‰gÁ ¬ı@
- ™{Såyu∆Æ™ u∫§å N˛Áz ∫zo Nz˛ N˛ÁT\ Ãz ∫T‰gÁz@
- FÃ bÏN˛‰gz N˛Áz LN˛ uY™bz Ãz úN˛‰gı@
- FÃz uÀúu∫b ¬{©ú ÆÁ §å|∫ N˛y Ã“ÁÆoÁ Ãz \¬ÁLÂ
• EÁúåz MÆÁ tzQÁ?

• h_Zo VËd, AUw VWm `m¡{JH$m| Ho$ ~ma| _|
nT>m h¡& h_Zo Hw$N> VËd VWm AUwAm| Ho$
{MÝhm| Am¡a gwÌm| Ho$ ~mao _| ^r nT>m h¡&
`m¡{JH$m| Ho$ gwÌm| H$mo H¡$go {cIm OmVm h¡
`h ^r OmZVo h¡&

• Š`m AmnZo XoIm {H$ O~ nQ>mIo OcVo h¡ Vmo
{d{^Þ a§J {XImB© XoVo h¡?

• ßcmpñQ>H$ H$mo OcmZo na hmoZo dmco n[adV©Z
H$mo Š`m AmnZo XoIm h¡?

• O~ {cQ>_g nona H$mo Aåc `m úmma _|
Sw>~moZo na hmoZo dmco a§J n[adV©Z H$mo Š`m
AmnZo XoIm?
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EÁú tzQıTz uN˛,
™{Såyu∆Æ™ EÁ}MÃy\å ™ı Y™N˛tÁ∫ Ã¢z˛t [ƒÁ¬Á
Ãz \¬oÁ “{ EÁ{∫ Ã¢z˛t YÓm| ™ı úu∫ƒuo|o “ÁzoÁ “{@
Æ“ Ã¢z˛t YÓm| ™{Såyu∆Æ™ EÁ}MÃÁFg N˛“¬ÁÆzTÁ@
2Mg(eÁzÃ) + O2 (T{Ã) J  2MgO (eÁzÃ)  ......... (18)

™{Såyu∆Æ™ EÁ}MÃy\å           EÁ}MÃy\å            ™{Såyu∆Æ™
EÁ}MÃÁFg

FÃ uN¿̨ ÆÁ ™ı ™{Såyu∆Æ™ EÁ{∫ EÁMÃy\å EÁúÃ ™ı
ÃÊÆÁzT N˛∫,˛ åÆÁ útÁs| ™{Såyu∆Æ™ EÁ}MÃÁFg §åÁoz
“̄@ ƒ“ ∫ÁÃÁÆuåN˛ uN¿̨ÆÁ, u\Ã™ı tÁz ÆÁ EuáN˛ EußN Ą́∫N˛
uN¿̨ ÆÁ N˛∫Nz̨  LN˛ åÆÁ útÁs| §åÁoz “̄, ∫ÁÃÁÆuåN˛
ÃÊÆÁz\å ÆÁ ∫ÁÃÁÆuåN˛ ÃÊÆÁzT N˛“¬Áoy “{@
EÁú Æ“ ßy tzQıTz uN˛ ™{Såyu∆Æ™ N˛Áz \§
EÁ}MÃy\å ™ı \¬ÁÆÁ \ÁoÁ “{ oÁz EnÆuáN˛ ™ÁfiÁ
™ı H…™Á ßy Gnúãå “Ázoy “{@
EÁFL ÃÊÆÁz\å uN¿̨ ÆÁ Nz̨  NĮ̈ Z GtÁ“∫mÁı N˛y YYÁ| N˛∫ı@
i. N˛ÁzÆ¬z N˛Á \¬åÁ : \§ N˛ÁzÆ¬z N˛Áz EÁ}MÃy\å
™ı \¬ÁÆÁ \ÁoÁ “{ oÁz N˛Á§|å gÁF| EÁMÃÁFg
Gnúãå “ÁzoÁ “{@

C (eÁzÃ)+ O2 (T{Ã)J CO2 (T{Ã)+ Q H…™yÆ H\Á|..(19)

ii. Eå§Ï^z YÓåz ™ı úÁåy u™¬Á N˛∫ §Ï^Á “ÏEÁ
YÓåÁ §åÁÆÁ \ÁoÁ “¯@

Ca O (eÁzÃ)  + H20 (¸ƒ) JCa (OH) 2 (\¬yÆ)+  Q

H…™yÆ H\Á|.....(20)

eÁzÃ CaO Nz̨  úÁåy Ãz uN¿̨ ÆÁ N˛∫åz ú∫ EnÆuáN˛
™ÁfiÁ ™ı H…™Á Gnúãå “Ázoy “{@ Æut EÁú úÁfi N˛y
tyƒÁ∫Áı N˛Áz ZÏL oÁz EÁúN˛Áz oÁú N˛Á EåÏßƒ “ÁzTÁ@
FÃ üN˛Á∫ N˛y uN¿̨ ÆÁLÂ H…™Áqzúy uN¿̨ ÆÁLÂ N˛“¬Áoy “{@
§Ï̂ z “ÏL (slaked lime)  YÓåz N˛Á VÁz¬, \Áz Ã™yN˛∫m
(20) ™ı ty TF| ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ Ãz Gnúãå “ÁzoÁ “{,
ƒ“ tyƒÁ∫Áı ™ı Ã¢z˛ty N˛∫åz Nz˛ u¬L üÆÁzT ™ı ¬ÁÆÁ
\ÁoÁ “{@ Nz˛u¡∆Æ™ “ÁFg~ÁzMÃÁFg áy∫z-áy∫z “ƒÁ N˛y
N˛Á§|å gÁF EÁMÃÁFg Ãz uN¿˛ÆÁ N˛∫oÁ “{ EÁ{∫
tyƒÁ∫Áı ú∫ Nz˛u¡∆Æ™ N˛Á§Áz|åzb N˛y ú∫o §åÁoÁ “{@
FÃÃz tyƒÁ∫Áı ú∫ Ã¢z˛t Y™N˛ EÁ \Áoy “{@

uƒVbå uN¿̨ ÆÁ (Decompostion Reaction)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -4
- Mƒså å¬y (boiling tube) ™ı sÁz‰gÁ ÃÁ N{̨ u¡∆Æ™

N˛Á§Áz|åzb (YÓåz N˛Á úns∫) ¬ı@
- CnH$aUm| H$mo {MÌ -8 Ho$ AZwgma ì¶dpñWV

{H${OE&
- å¬y N˛Áz uÀüb ¬¯ú N˛y [ƒÁ¬Á ™ı T∫™ N˛∫ı@
- E§ uYfi ™ı §oÁL EåÏÃÁ∫ LN˛ \¬oy “ÏF|

oy¬y uåN˛¬oy “ÏF| T{Ã Nz˛ úÁÃ ¬z \ÁÆı@
- EÁúåz MÆÁ tzQÁ?

EÁú tzQıTz uN˛ ™ÁuYÃ N˛y oy¬y §Ï^ \Áoy “{@

uYfi-6: ™{Såyu∆Æ™ u∫§å N˛Á \¬åÁ uYfi-7: CaO EÁ{∫ úÁåy N˛y
uN¿̨ ÆÁ Ãz §Ï̂ Á “ÏEÁ YÓåÁ

Beaker

Water

CaO
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Hú∫ ty “ÏF| Tuouƒuá ™ı, N{˛u¡∆Æ™ N˛Á§Áz|åzb N˛Áz
T∫™ N˛∫åz ú∫ ƒ“ N{˛u¡∆Æ™ EÁ}MÃÁFg EÁ{∫
N˛Á§|å gÁF EÁ}MÃÁFg ™ı bÓb \ÁoÁ “{@

        T™| N˛∫åÁ

CaCO3 (eÁzÃ) –––––J CaO(eÁzÃ) + CO2 (T{Ã) .. (21)

YÓåz N˛Á úns∫                                  Eå§Ï^Á YÓåÁ

\§ LN˛ útÁs| tÁz ÆÁ EuáN˛ útÁsÁz˙ ™ı bÓboÁ “{ oÁz
GÃz oÁúyÆ uƒVbå uN¿˛ÆÁ N˛“oz “{@ \§ uƒVbå
uN¿˛ÆÁ H…™Á Nz˛ tΩƒÁ∫Á Ã©úãå “Ázoy “{ GÃz oÁúyÆ
uƒVbå (Thermal Decomposition) N˛“oz “¯@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -5
CnH$aUm| H$mo {MÌ - 9 _| Xem©E AZwgma ì`dpñWV

- Mƒså å¬y ™ı 0.5 T¿Á™ ¬zg åÁFb~zb ¬yu\L@
- ú∫Q å¬y “Áz¡g∫ Ãz Mƒså å¬y N˛Áz úN˛‰gz@
- Mƒså å¬y N˛Áz T∫™ N˛∫zÊ (uYfi 9)

- ú∫Q å¬y ™ı “ÏL úu∫ƒo|åÁı N˛Áz åÁzb N˛yu\L@
- EÁúåz MÆÁ tzQÁ?
¬zg åÁFbz~b N˛Áz T∫™ N˛∫åz ú∫ ƒ“ ¬zg EÁ}MÃÁFg,
EÁ}MÃy\å EÁ{∫ åÁFb~Áz\å EÁ}MÃÁFg ™ı bÓb \ÁoÁ
“{@ EÁúåz Mƒså å¬y ™ı Ãz uåN˛¬oz “ÏL ¬Á¬ ßÓ∫z
áÏÂL N˛Áz tzQÁ “ÁzTÁ Æ“ ¬Á¬ ßÓ∫Á áÏÂEÁ åÁFb~Áz\å
EÁ}MÃÁFg (NO2) N˛“¬ÁoÁ “{@

          oÁú

2Pb (NO3)2(eÁzÃ) –––––J2PbO(eÁzÃ)+4NO2 (T{Ã)  +  O2 (T{Ã)  ..... (22)
¬zg åÁFb~zb               ¬zg EÁ}MÃÁFg      åÁFb~Áz\å gÁF EÁMÃÁFg       EÁMÃy\å

Æ“ ßy oÁúyÆ uƒVbå N˛y uN¿˛ÆÁ “{@
EÁFL NÏ˛Z EÁ{∫ uƒVbå ÆÁ uƒÆÁz\å uN¿˛ÆÁLÂ tzQz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -6
- LN˛ õ¬ÁuÀbN˛ ™T ¬ı@ GÃN˛y å¬y ™ı tÁz Zzt

N˛yu\L@
- tÁz LN˛ Zzty ∫§∫ N˛ÁN|̨  Ãz Gå ZztÁı N˛Áz §Êt N˛∫ı@
- Få ∫§∫ N˛ÁN˛Áz˙ ™ı tÁz N˛Á§|å Nz˛ L¬zMb~Ázg

üuƒ…b N˛∫ı@
- uYfi ™ı t∆Á|L EåÏÃÁ∫ Få L¬zMb~ÁzgÁı N˛Áz 9V

§{b∫y Ãz \Áz‰g tı@
- ™T ™ı úÁåy ß∫ tı oÁuN˛ L¬zMb~Ázg úÁåy ™ı gÓ§ \ÁÆı@
- úÁåy ™ı NÏ˛Z §ÓÂtz oåÏ Ã¡°ÆÓu∫N˛ E©¬ N˛y

u™¬Á tı@
- tÁz úÁåy Ãz ß∫y ú∫Q åu¬ÆÁÂ ¬zN˛∫ Gã“ı

N˛Á§|å Nz˛ L¬zMb~ÁzgÁı ú∫ G¬bÁ ∫Q tyu\L@
- u§\¬y N˛y áÁ∫Á üƒÁu“o N˛∫z EÁ{∫ GúN˛∫m N˛Áz

u§åÁ u“¬ÁÆz NĮ̈ Z tz∫ Nz̨  u¬L ZÁz‰g tı@
• EÁú ú∫Q å¬y ™ı MÆÁ tzQıTz?

uYfi-9:¬zg åÁFb~zb N˛Áz T∫™ N˛∫åÁ EÁ{∫
åÁFb~Áz\å EÁ}MÃÁFg N˛Á uåN˛¬åÁ

Àb{lg

M¬̄ú

ƒÁ“N˛ å¬y

NO2

T{Ã
ÃÊT¿Á“N˛ \Á∫

Mƒså
å¬y

§ÏÊÃå §å|∫

uYfi-8: N{̨ u¡∆Æ™ N˛Á§Áz|åzb N˛Á \¬åÁ EÁ{∫ uåN˛¬åz ƒÁ¬y T{Ã N˛Á úu∫qm

Àb{lg

§ÏÊÃå §å|∫

M¬{ú

ƒÁ“N˛ å¬y

Mƒså å¬y

N{˛u¡∆Æ™ N˛Á§Áz|åzb

\¬oy ™ÁuYÃ N˛y oy¬y

§ÏÃy ™ÁuYÃ N˛y oy¬y

¬zg åÁFb~zb
{H${OE&
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EÁú tÁzåÁı L¬zMb~ÁzgÁı ú∫ T{Ã Nz˛ §Ï¬§Ï¬Áı N˛Á GeåÁ
tzQıTz@ Æz §Ï¬§Ï¬z ú∫Q å¬y Nz˛ úÁåy N˛Áz uƒÀsÁuúo
N˛∫oz “¯@
MÆÁ tÁzåÁı ú∫Qåu¬ÆÁı ™ı LN˛fi “ÏF| T{Ã N˛Á EÁÆoå
Ã™Áå “{?
\{Ãz “y tÁzåÁı ú∫Qåu¬ÆÁÂ T{Ã Ãz ß∫ \Áoy “¯, Gã“ı
ÃÁƒáÁåy úÓƒ|N˛ §Á“∫ uåN˛Á¬ı EÁ{∫ Gå™ı ß∫y T{Ã
N˛Á ú∫yqm N˛∫ı@ tÁzåÁı ú∫Qåu¬ÆÁı Nz˛ ™ÏÂ“ Nz˛ úÁÃ
\¬oy “ÏF| ™Áz™§y ¬ÁN˛∫ tÁzåÁı T{ÃÁı N˛Á E¬T-
E¬T ú∫yqm N˛∫ı@

• ünÆzN˛ úu∫uÀsuo ™ı EÁú MÆÁ uå∫yqm N˛∫oz “̄?
MÆÁ EÁú ú∫Qå¬y ™ı GúuÀso T{Ã N˛Á EåÏ™Áå
¬TÁ ÃN˛oz “¯?
Hú∫ ty “ÏF| uN¿˛ÆÁ ™ı uƒ˘Ïo áÁ∫Á üƒÁu“o N˛∫åz
ú∫ úÁåy “ÁFg~Áz\å EÁ{∫ EÁ}MÃy\å ™ı uƒVubo “Áz
\ÁoÁ “{@

      uƒ˘Ïo EúVbå

2H2O (¸ƒ) –––––J 2 H2 (T{Ã) + O2 (T{Ã)...... (23)
FÃ üN˛Á∫ N˛Á EúVbå uƒ Ï̆o EúVbå N˛“¬ÁoÁ “{@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -7
- V‰gy Nz̨  N˛ÁÊY ™ı E¡ú ™ÁfiÁ ™ı uÃ¡ƒ∫ §¿Áz™ÁFg ¬yu\L@
- uÃ¡ƒ∫ §¿Áz™ÁFg N˛Á ∫ÊT tzuQL@
- V‰gy Nz̨  N˛ÁÊY NĮ̈ Z sÁz‰gy tz∫ Nz̨  u¬L ÃÓÆ| üN˛Á∆ ™ı ∫uQL@
- E§ uÃ¡ƒ∫ §¿Áz™ÁFg ™ı ∫Qı@
• EÁúåz MÆÁ úu∫ƒo|å tzQÁ?

• MÆÁ uÃ¡ƒ∫ §¿Áz™ÁFg N˛Á ∫ÊT úu∫ƒuo|o “ÏEÁ?

ÃÓÆ| üN˛Á∆ ™ı uÃ¡ƒ∫ §¿Áz™ÁFg YÁÂty EÁ{∫ §¿Áz™yå ™ı
u§Vubo “Áz \ÁoÁ “{@ “¡Nz˛ úy¬z ∫ÊT N˛Á uÃ¡ƒ∫
§¿Áz™ÁFg ÃÓÆ| üN˛Á∆ Nz˛ N˛Á∫m ßÓ∫z ∫ÊT (grey) ™ı
úu∫ƒuo|o “Áz \ÁoÁ “{@
                    ÃÓÆ| üN˛Á∆

2AgBr(eÁzÃ) –––––J 2 Ag (eÁzÃ) + Br2 (T{Ã)

Æ“ uƒVbå N y̨ uN¿̨ÆÁ ÃÓÆ|üN Ą́∆ N y̨ GúuÀsuo ™ı Ã©úãå
“Ázoy “{ EÁ{∫ FÃ üN Ą́∫ N y̨ uN¿̨ÆÁEÁı N Ą́z üN Ą́∆ ∫ÁÃÁÆuåN˛
üuouN¿̨ÆÁ (Photo chemical Reactions) N˛“oz “̄@
Hú∫ ty “ÏF| Ãßy uƒVbå uN¿˛ÆÁEÁı ™ı EußN˛Á∫N˛Áı
N˛Áz GnúÁtÁı ™ı úu∫ƒuo|o N˛∫åz Nz˛ u¬L H…™Á,
üN˛Á∆ ÆÁ uƒ˘Ïo Nz˛ øú ™ı H\Á| N˛y EÁƒ≈ÆN˛oÁ
“Ázoy “{@ Æz Ãßy uN¿˛ÆÁLÂ H…™Á∆Áz y “Ázoy “¯@
uå©å TuouƒuáÆÁÂ N˛∫ı :
i) LN˛ V‰gy Nz˛ N˛ÁÊY ™ı E¡ú ™ÁfiÁ ™ı AgCl

(uÃ¡ƒ∫ M¬Áz∫ÁFg) ¬ı EÁ{∫ GÃz ÃÓÆ|üN˛Á∆ ™ı
sÁz‰gy tz∫ Nz˛ u¬L ∫Qı@ “Ázåz ƒÁ¬z úu∫ƒo|å N˛Á
uå∫yqm N˛∫ı@

ii) Mƒså å¬y ™ı ¢z̨ ∫Ã Ã¡¢z̨ b Nz̨  NĮ̈ Z ™umß (Crys-
tals) ¬ı EÁ{∫ GÃz uÀúu∫b ¬̄ú ú∫ T∫™ N˛∫ı@

iii) LN˛ ú∫Q å¬y ™ı ¬TßT 2 T¿Á™ §zu∫Æ™
“ÁFg~Á zMÃÁFg ¬ı@ FÃ™ı ¬TßT 1 T¿Á™
E™ÁzuåÆ™ gÁ¬ı EÁ{∫ N˛ÁÊY N˛y Z‰g Ãz u™¬ÁLÂ@
ú∫Q å¬y N˛Áz Eúåy “sz¬y Ãz ZÓÂL@

EÁúåz MÆÁ tzQÁ?

uYfi-10: úÁåy N˛Á uƒ Ï̆o EúVbå

O2 H2

–áåÁT¿ JmÁT¿

õ¬ÁuÀbN˛ ™T

ú∫Qåu¬ÆÁÂ

E©¬yNw˛o
\¬

Switch

+

T¿z¢˛ÁFb N˛y Z‰gz

9 V
§{b∫y

uYfi-11(a): uÃ¡ƒ∫ §¿Áz™ÁFg (“¡N˛Á úy¬Á ∫ÊT)

uYfi-11(b): ÃÓÆ| üNĄ́∆ NĄ́ üßÁƒ (ßÓ∫z ∫ÊT NĄ́) (grey) áÁoÏ-YÁÂty
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uƒÀsÁúå uN¿̨ ÆÁLÂ (Displacement reaction)

uƒÀsÁúåÁ üuouN¿˛ÆÁEÁzÊ ™ı ÆÁ{uTN˛ N˛Á LN˛
onƒ tÓÃ∫z onƒ N˛Áz üuoÀsÁuúo N˛∫, GÃN˛Á ÀsÁå
T¿“m N˛∫oÁ “{@

E©¬ EÁ{∫ qÁ∫ Ãz “{g~Áz\å N˛Á uƒÀsÁúå@
ÃÁáÁ∫mo: \Áz áÁoÏ EuáN˛ uN¿˛ÆÁ∆y¬ “Ázoy “{

ƒ“ “{g~Áz\å N˛Áz E©¬ Ãz uƒÀsÁuúo N˛∫oy “{@
E§ “™ uå©å uN¿˛ÆÁN˛¬Áú ™ı FÃ üuouN¿˛ÆÁ

N˛Á uå∫yqm N˛∫ıTz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -8
- LN˛ ∆ÊMƒÁN˛Á∫ õ¬ÁÀN˛ ™ı E¡ú ™ÁfiÁ ™ı u„\ÊN˛

N˛Á YÓm| ¬yu\L@
- FÃ™ı oåÏ “ÁFg~ÁzM¬Ázu∫N˛ E©¬ áy∫z-áy∫z u™¬ÁFL@

- E§ LN˛ TÏ£§Á∫Á ¬zN˛∫ GÃz ∆ÊMƒÁN˛Á∫ °¬ÁÀN˛
Nz˛ ™ÏÂ“ ú∫ §ÁÂá tı@

- ∆ÊMƒÁN˛Á∫ °¬ÁÀN˛ LƒÊ TÏ£§Á∫z ™ı EÁÆz úu∫ƒo|åÁı
N˛Áz uåN˛b Ãz tzQı@

- EÁúåz MÆÁ tzQÁ?

EÁú VÁz¬ ™ı Ãz T{Ã Nz˛ §Ï¬§Ï¬Áı N˛Á GeåÁ EÁ{∫
TÏ£§Á∫z N˛Á ¢Ó˛¬åÁ tzQ ÃN˛oz “¯  (uYfi 12b) u„\ÊN˛
Nz˛ bÏN˛‰gz oåÏ “ÁFg~ÁzM¬Ázu∫N˛ E©¬ Ãz üuouN¿˛ÆÁ
N˛∫oz “¯ EÁ{∫ “ÁFg~Áz\å T{Ã N˛Áz ™ÏMo N˛∫oz “¯@
\{ÃÁ uN˛ åyYz utQÁÆÁ TÆÁ “{@

Zn (eÁzÃ) + 2HCl (\¬yÆ) J ZnCl2(\¬yÆ) + H2 ({T{Ã)

üuouN¿˛ÆÁ (25) ™ı u„\ÊN˛ åz “ÁFg~ÁzM¬Ázu∫N˛ LuÃg ™ı
Ãz “ÁFg~Áz\å N˛Áz uƒÀsÁuúo N˛∫Nz˛ GÃN˛Á ÀsÁå
u¬ÆÁ@ Æ“ uƒÀsÁúå üuouN¿˛ÆÁ “{@

ƒ“ ∫ÁÃÁÆuåN˛ üuouN¿˛ÆÁ u\Ã™ı LN˛ onƒ uN˛Ãy
útÁs| ™ı Ãz LN˛ onƒ N˛Áz “bÁN˛∫ GÃN˛Á ÀsÁå ¬zoÁ
“{ uƒÀsÁúå üuouN¿˛ÆÁ N˛“¬Áoy “{@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -9
- tÁz ¬Áz“z N y̨ N y̨¬ ¬zN˛∫ Gã“z ∫zo úzú∫ Ãz ÃÁ¢˛ N˛∫ ¬ı@
- tÁz ú∫Qå¬y ¬zN˛∫ GÃ ú∫ A EÁ{∫ B u¬Q tÁz@
- ünÆzN˛ ú∫Qå¬y ™ı ¬TßT 10u™.¬y. N˛Á}ú∫

Ã¡¢z˛b N˛Á VÁz¬ ¬ı@ A ú∫Qå¬y Nz˛ VÁz¬ ™ı
LN˛ ¬Áz“z N˛y N˛y¬ gÏ§ÁzLÂ EÁ{∫ GÃz u§åÁ
u“¬ÁL  20 u™åb Nz˛ u¬L ZÁz‰g tı@

- tÓÃ∫y N˛y¬ EÁ{∫ ú∫Qå¬y E¬T ∫QzÊ@
- E§ N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ ™ı Ãz N˛y¬ uåN˛Á¬

N˛∫ GÃN˛y oÏ¬åÁ E¬T ∫Qy TF| tÓÃ∫y N˛y¬
Ãz N˛∫ı@ (uYfi 13(a) tzQı)

fig-12(a)

fig-12(b)

oåÏ HCl
∆ÊMƒÁN˛Á∫
°¬ÁÀN˛

u„\ÊN˛ YÓm|

∆ÊMƒÁN˛Á∫ °¬ÁÀN˛

u„\ÊN˛ YÓm|

TÏ£§Á∫Á

oåÏ HCl

N˛ÁN˛|

uYfi-13(a):N˛Á}ú∫ Ã¡¢z̨ b Nz̨  VÁz¬ ™ı gÓ§y
¬Áz“z N˛y N˛y¬
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- tÁzåÁı ú∫Qåu¬ÆÁı Nz˛ VÁz¬Áı N˛y oÏ¬åÁ N˛∫ı@
(uYfi 13(b) tzQı)

- EÁúåz MÆÁ úu∫ƒo|å tzQÁ?

EÁú tzQıTz uN˛ N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ ™ı gÓ§y N˛y¬
¬Á¬ ßÓ∫z ∫ÊT N˛y “Áz \Áoy “{@ ú∫Q å¬y ‘A’ N˛Á
åy¬Á ∫ÊT N˛Á N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ N˛Á ∫ÊT
úu∫ƒuo|o “Áz \ÁoÁ “{@

FÃ Tuouƒá ™ı “Ázåz ƒÁ¬y ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ FÃ
üN˛Á∫ “{:

Fe (eÁzÃ)  +  CuSO4 (\¬yÆ) JFeSO4 (\¬yÆ) + Cu (eÁzÃ)

 Ã¡¢z˛b N˛y oÏ¬åÁ ™ı ¬Áz“Á [ÆÁtÁ ÃuN¿˛Æ “{,
Eo: ¬Áz“Á N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ ™Êz Ãz oÁÂ§z N˛Áz
uƒÀsÁuúo N˛∫oÁ “{@ Æ“ uƒÀsÁúå üuouN¿˛ÆÁ N˛Á
tÓÃ∫Á GtÁ“∫m “{@

uƒÀsÁúå üuouN¿˛ÆÁ Nz˛ NÏ˛Z EãÆ GtÁ“∫m åyYz
utL “¯ :

i)   Zn(eÁzÃ) +2AgNO3 (\¬yÆ) JZn (NO3)2 (\¬yÆ)+ 2
Ag (eÁzÃ)

ii)  Pb (eÁzÃ) +CuCl2 (\¬yÆ)JPbCl2 (\¬yÆ) + Cu (eÁzÃ)

uYfi-13(b):¬Áz“z N˛y N˛y¬ EÁ{∫ NÁ}ú∫ Ã¡¢z̨ b Nz̨  VÁz¬
N˛Á üÆÁzT Ãz ú“¬z EÁ{∫

ú≈YÁo N˛y oÏ¬åÁ

A

B

tΩuƒ uƒÀsÁúå uN¿̨ ÆÁ (Double displacement reaction)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -10
- sÁz‰gy ™ÁfiÁ ™ı ¬zzg åÁFb~zb ¬zN˛∫ GÃz 5.0

u™¬y. EÁÃƒå \¬ (distilled water) ™ı
LN˛ ú∫Q å¬y ™ı VÁzu¬L@

- FÃy üN˛Á∫ sÁz‰gy ™ÁfiÁ ™ı úÁzbzu∆Æ™ EÁÆÁzgÁFg
¬zN˛∫ GÃz ßy 5 u™¬y úÁåy ™ı VÁzu¬L@

- ¬zg åÁFb~zb Nz˛ VÁz¬ N˛Áz úÁzbzu∆Æ™ EÁÆÁzgÁFg
Nz˛ ÃÁs u™¬ÁFL@

- EÁúåz MÆÁ tzQÁ?
LN˛ úy¬z ∫ÊT N˛Á útÁs|, \Áz úÁåy ™zÊ EVÏ¬å∆y¬ “{,
Æ“ úÁzbÁu∆Æ™ EÁÆÁzgÁFg N˛Á Eƒqzú “{@
 Pb (NO3) 2(\¬yÆ)+2KI (\¬yÆ)JPbI2 (eÁzÃ)+2KNO3 (\¬yÆ)

¬zg åÁFb~zb úÁzbzu∆Æ™ EÁÆÁzgÁFg ¬zgEÁÆÁzgÁFg        úÁzbzu∆Æ™ åÁFb~zb

Æ“ LN˛ tΩuƒ uƒÀsÁúå uN¿̨ ÆÁ “{ @ Æut tÁz EußN˛Á∫N˛
Eúåz EÁÆåÁı (ions)  N˛Áz EÁúÃ ™ı §t¬ı,  tÁz åÆz
útÁs| §åÁoz “¯, oÁz GÃ uN¿˛ÆÁ N˛Áz tΩuƒ uƒÀsÁúå
(double displacement) N˛“oz “̄@
tΩuƒ uƒÀsÁúå Nz˛ EãÆ GtÁ“∫m FÃ üN˛Á∫ “{ :
1) ÃÁzugÆ™ Ã¡¢z̨ b uƒ¬Æå N˛Áz Æut §zu∫Æ™ M¬Áz∫ÁFg Nz̨
VÁz¬ ™ı u™¬ÁLÂ oÁz §zu∫Æ™ Ã¡¢z˛b N˛Á Ã¢z˛t Eƒqzú EÁ{∫
ÃÁzugÆ™ M¬Áz∫ÁFg N˛Á uƒ¬Æå üÁõo “ÁzoÁ “{@

uYfi-14: ¬zg EÁÆÁzgÁFg EÁ{∫ úÁzbzu∆Æ™ åÁFb~zb
N˛Á §ååÁ

Pb(NO3)2

KI

Lead

KNO3
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Na2SO4 (\¬yÆ)+ BaCl2 (\¬yÆ)J BaSO4(eÁzÃ)+2 NaCl (\¬yÆ)

2) ÃÁzugÆ™ “ÁFg~ÁMÃÁFg “ÁFg~ÁzM¬Ázu∫N˛ LuÃg Ãz
üuouN¿̨ ÆÁ N˛∫, ÃÁzugÆ™ M¬Áz∫ÁFg EÁ{∫ úÁåy §åÁoÁ “{@

NaOH (\¬yÆ) + HCl(\¬yÆ) J  NaCl(\¬yÆ) + H2O(¸ƒ)

ÃÁzugÆ™ “ÁFg~ÁMÃÁF\   “ÁFg~ÁzM¬Ázu∫N˛ E©¬ ÃÁzugÆ™ M¬Áz∫ÁFg      úÁåy

3) ÃÁzugÆ™ M¬Áz∫ÁFg ∆yV¿oÁ Ãz uÃ¡ƒ∫ åÁFb~zb Ãz
u™¬N˛∫ uÃ¡ƒ∫ M¬Áz∫ÁFg N˛Á Eƒqzú EÁ{∫ ÃÁzugÆ™
åÁFbz~b §åÁoÁ “{@

NaCl (\¬yÆ) + AgNO3(\¬yÆ) J AgCl(eÁzÃ) + NaNO3(\¬yÆ)

EÁ}MÃyN˛∫m EÁ{∫ EƒN˛∫m (Oxidation and Reduction)

EÁ}MÃyN˛∫m (Oxidation) ƒ“ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁ
“{ u\Ã™ı EÁ}MÃy\å Ãz ÃÊÆÁzT “ÁzoÁ “{ ÆÁ “ÁFg~Áz\å
T{Ã ™ÏMo “Ázoy “{@

EƒN˛∫m (Reduction) ƒ“ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁ “{
u\Ã™ı “ÁFg~Áz\å Ãz ÃÊÆÁzT “ÁzoÁ “{ ÆÁ EÁ}MÃy\å
™ÏMo “Ázoy “{@

EÁFL, “™ FÃz Àú…b øú Ãz Ã™^åz Nz˛ u¬L uå©å
üÆÁzT N˛∫ı@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -11
- LN˛ úÁfi (china dish) ™ı ¬TßT 1.0 T¿Á™ oÁÂ§z

N˛Á (copper) YÓm| ¬ı@
- úÁfi N˛Áz LN˛ uoúÁF| ú∫ N˛y \Á¬y ú∫ ∫Qı@
- FÃz §ÏÊÃå §å|∫ ÆÁ uÀúu∫b ¬¯ú Ãz T∫™ N˛∫ı@
- MÆÁ EÁúN˛Áz oÁÊ§z Nz˛ YÓm| Nz˛ ∫ÊT ™ı N˛ÁzF|

úu∫ƒo|å utQÁF| utÆÁ@
EÁú tzQıTz uN˛ oÁÂ§z N˛y Hú∫y Ão“ N˛Á¬y ú‰g TF| “{@
• oÁÂ§z N˛z ∫ÊT ™ı úu∫ƒo|å MÆÁı “ÏEÁ?
• oÁÂ§z N˛y Ão“ ú∫ §åÁ N˛Á¬z ∫ÊT N˛Á útÁs|

MÆÁ “{?

FÃ uN¿̨ ÆÁ ™ı oÁÊ§Á T∫™ N˛∫åz ú∫ ƒÁÆÏ™Êg¬ Nz̨
EÁ}MÃy\å Ãz üuouN¿̨ ÆÁ N˛∫Nz̨  N˛Á}ú∫ EÁ}MÃÁFg
(Cuo) §åÁoÁ “{@ Æ“ üuouN¿̨ ÆÁ åyYz utQÁF| TF| “{@

   
T∫™

Cu(eÁzÃ)+ O2(T{Ã)  
–––––J  2 CuO(eÁzÃ)

Æ“ÁÂ N˛Á}ú∫ (oÁÂ§Á) EÁ}MÃy\å Ãz ÃÊÆÁzT N˛∫oÁ “{
EÁ{∫ N˛Á}ú∫ EÁ}MÃÁFg §åÁoÁ “{@ Æ“ÁÂ EÁ}MÃy\å
\Ï‰goy “{ ÆÁ EÁ}MÃy\å N˛Á ¬Áß u™¬oÁ “{ EÁ{∫
FÃ üuN¿˛ÆÁ N˛Áz EÁ}MÃyN˛∫m (oxidation) N˛“oz “¯@

E§ Hú∫ N˛y üuN¿˛ÆÁ ™ı üÁõo T∫™ N˛Á}ú∫
EÁ}MÃÁFg ú∫ “{g~Áz\å T{Ã üƒÁu“o N˛yu\L EÁ{∫
úu∫ƒo|å N˛Á uå∫yqm N˛yu\L@ uYfi 16 tzuQL@

      Heat

CuO(eÁzÃ)    +   H2(T{Ã)
–––––J  Cu(eÁzÃ) + H2O (T{Ã)

fig-15(a):
N˛Á¬Á N˛Á}ú∫ EÁ}MÃÁFg

uYfi-15(b): N˛Á}ú∫ Nz̨  EÁMÃyN˛∫m Ãz
N˛Á}ú∫ EÁ}MÃÁFg

YÁFåÁ ug∆
™ı N˛Áú∫

YÓm|
oÁ∫N˛y \Á¬y

ufiúÁt
Àb{lg

§ÏÊ∆å
§å|∫
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• EÁúåz MÆÁ tzQÁ?
• MÆÁ N˛Á}ú∫ EÁ}MÃÁFg Nz˛ N˛Á¬z ∫ÊT ™ı N˛ÁzF|

úu∫ƒo|å “ÏEÁ “{@

EÁú tzQıTz uN˛ oÁÂ§z N˛y N˛Á¬y úo| ßÓ∫y “Ázåz ¬Ty,
MÆÁıuN˛ N˛Á}ú∫ EÁ}MÃÁFg EúåÁ EÁ}MÃy\å QÁz
tzoÁ “{ EÁ{∫ u¢˛∫ Ãz N˛Á}ú∫ (oÁÂ§Á) üÁõo “Áz \ÁoÁ
“{@ FÃ üuouN¿˛ÆÁ ™ı EÁ}MÃy\å ™ÏMo “Áz \Áoy “{,
ÆÁ EÁ}MÃy\å N˛y N˛™y “Áz \Áoy “{ EÁ{∫ Æ“
üuN¿˛ÆÁ EƒN˛∫m (Reduction) N˛“¬Áoy “{@

Hú∫ ty “ÏF| uN¿˛ÆÁ ™ı H2 N˛Á ¬Áß u™¬oÁ “{ EsÁ|o
“ÁFg~Áz\å \Ï‰goy “{@ FÃ uN¿˛ÆÁ “Áz EƒN˛∫m uN¿˛ÆÁ
N˛“oz “¯@

ÃÁ™ÁãÆo: LN˛ “y uN¿˛ÆÁ ™ı EÁ}MÃyN˛∫m EÁ{∫
EƒN˛∫m tÁzåÁı “Ázoz “̄@ Æut LN˛ útÁs| EÁ}MÃyNw̨ o
“ÁzoÁ “{ oÁz tÓÃ∫z útÁs| N˛Á EƒNw̨ o “ÁzoÁ “{@ LzÃy
uN¿̨ ÆÁLÂ EÁ}MÃyN˛∫m üuo uN¿̨ ÆÁLÂ (oxidation-re-

duction) ÆÁ ∫zgÁ}MÃ uN¿̨ ÆÁLÂ (redox) N˛“¬Áoy “̄@

CuO EÁ{∫ H2 uN¿˛ÆÁ ™ı CuO N˛Á GúYÆå “ÏEÁ
EÁ{∫ H2 N˛Á EÁ}MÃyN˛∫m (GúYÆå) “ÏEÁ “{@

∫zgÁ}MÃ (GúÁúY∫Á) uN¿̨ ÆÁEÁı Nz̨  NĮ̈ Z EãÆ GtÁ“∫m :

i)  2 Fe2O3(eÁzÃ)   +   3C(eÁzÃ) J  4 Fe (eÁzÃ)  +   3CO2 (T{Ã)

ii) 2 PbO (eÁzÃ)  + C(eÁzÃ)  J   2Pb(eÁzÃ)   +   CO2 (T{Ã)

MÆÁ EÁúåz Eúåz t{uåN˛ \yƒå ™ı GúÁYÆå ÆÁ
EÁ}MÃyN˛∫m N˛y uN¿˛ÆÁLÂ tzQy “¯
(Have you observed the effects of oxidation
reactions in daily life)

ÃÊqÁ∫m (Corrosion):
EÁúåz Eƒ≈Æ tzQÁ “ÁzTÁ uN˛ oÁ„\Á N˛bÁ “ÏEÁ Ãz§
NĮ̈ Z Ã™Æ ú≈YÁo N˛Á¬Á “Áz \ÁoÁ “{@ Y™N˛tÁ∫ ¬Áz“z
N˛y Yy\ı áy∫z-áy∫z ßÓ∫y “Ázåz ¬Toy “̄, Æut Gã“ı NĮ̈ Z
utåÁı oN˛ QÏ¬Á ZÁz‰g utÆÁ \ÁÆ@ úbÁNz̨  \¬Áåz Ãz
YN˛ÁYÁ̄á üN˛Á∆ EÁ{∫ Ã¢z̨ t áÏÂEÁ Gnúãå “ÁzoÁ “{@

• Æz úu∫ƒo|å N{˛Ãz “Ázoz “¯?
Æz Ãßy EÁ}MÃyN˛∫m üuN¿˛ÆÁ Nz˛ GtÁ“∫m “{@
EÁFL tzQı N{˛Ãz?
Ãz§, åÁ∆úoy, Nz˛¬Á, EÁ¬Ó EÁut ™ı LN˛ üN˛Á∫ N˛Á
LÊ\ÁF™ úÁÆÁ \ÁoÁ “{ u\Ãz úÁ}¬yu¢˛åÁ}¬ EÁ}MÃygz„\
ÆÁ bÁÆ∫ÁzuÃåz„\ N˛“oz “¯@ Æ“ ƒÁÆÏ™lg¬ N˛y
EÁ}MÃy\å Ãz üuouN¿˛ÆÁ N˛∫˛ ¢˛¬Áı N˛y Ão“ N˛Á
∫ÊT úu∫ƒuo|o N˛∫ tzoÁ “{@

uYfi-16: N˛Á}ú∫ EÁ}MÃÁFg N˛Á EƒN˛∫m (Reduction)

H2 T{Ã úÁåy
(ƒÁ…ú)

§ÏÊÃå §å|∫Àb{lg

N˛ÁÊY N˛y å¬y

N˛Á¬Á N˛Á}ú∫ EÁ}MÃÁFg N˛ÁN|˛

uYfi-17: ¬Áz“z ú∫ \ÊT ¬TåÁ
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¬Áz“z N˛Á ßÓ∫Á “Áz \ÁåÁ, \§ FÃz sÁz‰gz Ã™Æ Nz˛ u¬L
å™ “ƒÁ ™ı QÏ¬Á ZÁz‰g utÆÁ \ÁoÁ “{, \ÊT ¬TåÁ
N˛“¬ÁoÁ “{@ ™Ó¬ øú Ãz Æ“ uN¿˛ÆÁ EÁ}MÃyN˛∫m “y
“{ u\Ã™ı úÁåy EÁ{∫ EÁ}MÃy\å tÁzåÁı N˛y EÁƒ≈ÆN˛oÁ
“Ázoy “{@ EÁ}MÃy\å uƒ“yå úÁåy ÆÁ ÃÓQy “ƒÁ ™ı
¬Áz“z ™ı \ÊT å“Î ¬ToÁ@
úbÁQz \¬Áåz ú∫ EåzN˛ üN˛Á∫ Nz˛ ∫ÃÁÆåÁı N˛Á
GúYÆå ÆÁ EÁ}MÃyN˛∫m “ÁzoÁ “{@
• MÆÁ EÁúåz oÁÂ§z N˛y ƒÀoÏEÁı ú∫ ∫ÊT N˛y ú∫o

tzQy “{?
NĮ̈ Z áÁoÏEÁı N˛Áz \§ “ƒÁ ™ı QÏ¬Á ZÁz‰g utÆÁ \ÁoÁ
“{ ÆÁ \§ ƒz uN˛Ãy LuÃg (E©¬) Nz̨  Ã©úN|̨  ™ı EÁoy
“̄, oÁz GåN˛y Ão“ ú∫ Gå áÁoÏEÁı Nz̨  EÁMÃÁFg N˛y
ú∫o §ååz Nz̨  N˛Á∫m ƒz ™u¬å (Tarnish) ú‰g \Áoy
“̄@ Æ“ üuN¿̨ ÆÁ ÃÊqÁ∫mÃÊqÁ∫mÃÊqÁ∫mÃÊqÁ∫mÃÊqÁ∫m N˛“¬Áoy “{@
åyYz utL TÆz GtÁ“∫mÁı N˛Áz tzQı :

i. oÁÂ§z ú∫ “∫y úo| §ååÁ (uYfi (18) tzQı)

2Cu    +    O2     J 2CuO

ÃÊqÁ∫m (corrosion) áÁoÏEÁı N˛Á EÁ}MÃy\uåo
q∫m “{@
ÃÊqÁ∫m Ãz N˛Á∫Áı, úÏ¬Áı, ¬Áz“z N˛y ∫zu¬ÊT (railings)
\“Á\ EÁut Ãßy ƒÀoÏLÂ \Áz áÁoÏEÁı N˛y §åy “Ázoy
“¯, GåN˛y §‰gy tÏt|∆Á “Ázoy “{@ ™ÏPÆo: ¬Áz“z N˛Á
ÃÊqÁ∫m LN˛ \ub¬ Ã™ÀÆÁ “{@

áÁoÏEÁı N˛y Ão“ N˛Áz EÁ}MÃy\å EÁ{∫ EÁ¸|t|oÁ Ãz
§Yåz Nz˛ u¬Æz GåNz˛ Ão“ N˛Áz jN˛ N˛∫˛ GåN˛Á
ÃÊqÁ∫m ∫ÁzN˛Á \Á ÃN˛oÁ “{ ÆÁ N˛™ uN˛ÆÁ \Á
ÃN˛oÁ “{@ FÃz úıb N˛∫, oz¬ ¬TÁN˛∫, uYN˛åÁF|
¬TÁ N˛∫, \Àoz N˛y ú∫o Y‰jÁN˛∫ N¿˛Ázu™Æ™ N˛Á
¬zúå N˛∫˛ ÆÁ u™»áÁoÏ §åÁ N˛∫ ∫ÁzN˛Á \Á ÃN˛oÁ
“{@ Tz¡ƒzåÁFu„\ÊT (\Àoz N˛y ú∫o Y‰jÁåÁ) LN˛
útΩáuo ¬Áz“z ú∫ \Àoz N˛y úo¬y ú∫o Y‰jÁN˛∫ GÃz
\ÊÊT ¬Tåz Ãz §YÁÆÁ \ÁoÁ “{@
u™»áÁoÏ §åÁåÁ ßy áÁoÏ Nz˛ TÏmÁı N˛Áz Gãåo §åÁåz
N˛Á LN˛ EXZy útΩáuo “{@ ÃÁáÁ∫mo: ¬Áz“Á Eúåz
∆ÏtΩá øú ™ı §“Ïo ™wtÏ “ÁzoÁ “{ EÁ{∫ T∫™ N˛∫åz ú∫
EÁÃÁåy Ãz ¢{˛¬oÁ “{@ ¬Áz“z N˛Áz N˛Á§|å, uåuN˛¬
EÁ{∫ N¿˛Ázu™Æ™ Nz˛ ÃÁs u™¬Á N˛∫ u™»áÁoÏ Àbzå¬zÃ
Àby¬ (stainless steel) üÁõo N˛∫oz “¯@ Àbzå¬zÃ
Àby¬ N˛eÁz∫ “ÁzoÁ “{ EÁ{∫ FÃ ú∫ \ÊT å“Î ¬Toy@
tÁz ÆÁ EuáN˛ áÁoÏEÁı N˛Áz, ÆÁ LN˛ áÁoÏ EÁ{∫ LN˛
EáÁoÏ N˛Áz u™¬ÁN˛∫ T¬Áåz Ãz FuXZo TÏmÁı, \{Ãz
N˛eÁz∫oÁ, “¡N˛Áúå EÁ{∫ twjoÁ Ãz ™ÏMo \Áz áÁoÏF|
útÁs| üÁõo “ÁzoÁ “{, GÃz u™»áÁoÏu™»áÁoÏu™»áÁoÏu™»áÁoÏu™»áÁoÏ N˛“oz “¯@
 GtÁ“∫m Nz˛ u¬L - úyo¬, N˛ÁÊÃÁ EÁ{∫ Àby¬

t{uåN˛ \yƒå ™ı EÁ}MÃy\å Nz̨  NĮ̈ Z EÁ{∫ üßÁƒ
(Some more effects of oxidation on everyday life)

• t“å (Combustion) EÁ}MÃyN˛∫m N˛Á LN˛
ÃÁ™ÁãÆ GtÁ“∫m “{@

GtÁ“∫m Nz˛ u¬L ¬N˛‰gy N˛Áz \¬Áåz ú∫ N˛Á§|å gÁÆ
EÁ}MÃÁFg \¬ ƒÁ…ú EÁ{∫ EnÆuáN˛ ™ÁfiÁ ™ı H\Á|
™ÏMo “Ázoy “{@

• ÆyÀb u™¬Áåz ú∫ EÁbz ™ı Q™y∫ GeåÁ, EÁbz
™ı GúuÀso ∆N|˛∫Á N˛Á Co2 EÁ{∫ úÁåy ™ı
EÁMÃyN˛∫m “y “{@

uYfi-18: oÁÊ§z N˛Á ÃÊqÁ∫m
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• ∫ÊTyå útÁsÁz˙ N˛Áz å™ M¬Áz∫yå Nz˛ GúÆÁzT Ãz˛
uƒ∫Êu\o N˛∫åÁ ßy EÁ}MÃyN˛∫m “{@

Cl2  +  H2O  J  HOCl  +  HCl

(“ÁFúÁz M¬Áz∫Ã E©¬) HOCl  J  HCl  +   (O)

∫ÊTyå útÁs| + (O) J  ∫ÊT“yå útÁs|

N˛ßy-N˛ßy ƒ Á|N˛Á¬ ™ı, u§\¬y Nz˛ Q©ßz Ãz “™Á∫z
V∫ N˛Áz u§\¬y N˛y EÁúÓoy| (supply) øN˛˛ \Áoy “{,
LzÃÁ FÃu¬L “ÁzoÁ “{ uN˛ u§\¬y Nz˛ oÁ∫Áı ú∫ áÁoÏ
Nz˛ EÁ}MÃÁFg N˛y ú∫o \™ \Áoy “{@ Æ“ áÁoÏ N˛Á
EÁ}MÃÁFg uƒ˘Ïo∫Ázáy (electrical Insulator) “ÁzoÁ
“{@ FÃ áÁoÏ EÁ}MÃÁFg N˛y úo| N˛Áz ∫zo úzú∫ Ãz
∫T‰gN˛∫ “bÁ tzåz Ãz u§\¬y N˛y Ãõ¬ÁF| u¢˛∫ ∆Ïø
“Áz \Áoy “{@

4.tÏT˙áoÁ (Rancidity)
• MÆÁ EÁúåz N˛ßy N˛F| utåÁı Ãz ∫Qz “ÏL ƒÃÁ ÆÁ

oz¬ Ãz §åz QÁ˘ útÁsÁz˙ N˛Áz ÃÓÂVÁ ÆÁ YQÁ “{?
• \§ ƒÃÁ ÆÁ oz¬ EÁ}MÃyNw˛o “Ázoz “¯, oÁz Gå™ı

tÏT˙á EÁ \Áoy “{@ GåN˛y TÊá tÓu o “Áz \Áoy

“{ EÁ{∫ ÀƒÁt u§T‰g \ÁoÁ “{@
FÃ üN˛Á∫ “™ N˛“ ÃN˛oz “¯ uN˛ EuáN˛ Ã™Æ oN˛
∫Qz QÁ˘ útÁsÁz˙ Nz˛ u§T‰gåz N˛Á N˛Á∫m QÁ˘ útÁsÁz˙
N˛Á EÁ}MÃyN˛∫m tÏT˙áoÁ LN˛ EÁMÃyN˛∫m N˛y
üuouN¿˛ÆÁ “{@

XwJªYVm AmŠgrH$aU H$s à{VH«$s`m h¡&XwJªYVm AmŠgrH$aU H$s à{VH«$s`m h¡&XwJªYVm AmŠgrH$aU H$s à{VH«$s`m h¡&XwJªYVm AmŠgrH$aU H$s à{VH«$s`m h¡&XwJªYVm AmŠgrH$aU H$s à{VH«$s`m h¡&
• QÁ˘ útÁsÁz˙ N˛Áz u§T‰gåz Ãz “™ N{˛Ãz ∫ÁzN˛

ÃN˛oz “¯?
QÁ˘ útÁsÁz˙ N˛Áz u§T‰gåz Ãz §YÁåz Nz˛ u¬L Gå™ı
uƒbÁu™å C EÁ{∫ uƒbÁu™å E \{Ãz ÃÊ∫qN˛Áı (Pre-

servatives) N˛Áz u™¬ÁåÁ YÁu“L@
ÃÁ™ÁãÆo: Vy EÁ{∫ oz¬ Ãz §åz útÁsÁz ˙ ™ı
LÊbyEÁ}MÃygıbΩÃ (Antioxidants) (\Áz EÁ}MÃyN˛∫m
Ãz §YÁoz “¯) u™¬Áoz “¯@ ƒÁÆÏ∫ÁzáN˛ ug£§Áı ™ı ßÁz\å
N˛Áz ∫Qåz Ãz EÁ}MÃyN˛∫m N˛Áz N˛™ N˛∫åz ™ı Ã“ÁÆoÁ
u™¬oy “{@
MÆÁ EÁú \Áåoz “¯ uN˛ EÁ¬Ó uYõÃ N˛Á GnúÁtå
N˛∫åz ƒÁ¬z uYõÃ Nz˛ §{T N˛Áz ú“¬z åÁFb~Áz\å T{Ã Ãz
°¬∆ N˛∫ tzoz “¯@ u\ÃÃz uYõÃ N˛Á EÁ}MÃyN˛∫m
ªN˛ \ÁoÁ “{@

‘w»¶ eãX

 Ðì¶‘mZ g§ajU H$m {Z¶‘, pñWa AZwnmV {Z¶‘, na‘mUw, g§Ho$V, na‘mUw, Ðì¶‘mZ, na‘mUw
BkH$emB© Ðì¶‘mZ (amu), ¶y{Z’$mBS> Ðì¶‘mZ (u), AUw, VËdm| Ho$ na‘mUw, ¶m¡{JH$m| Ho$ AUw, gyÌ,
Am¶Z (YZmË‘H$ Am¶Z, F$UmË‘H$ Am¶Z), g§¶moOH$Vm, AmpÊdH$ Ðì¶‘mZ, gyÌ H$m Ðì¶‘mZ,
‘mob, AmdJmÐmo pñWam§H$, ‘mobma Ðì¶‘mZ&, ∫ÁÃÁÆuåN˛ ÃÊÆÁz\å, ∫ÁÃÁÆuåN˛ uƒVbå, uƒÀsÁúå
EußuN¿˛ÆÁ, ¸uƒ uƒÀsÁúå uN¿˛ÆÁ, EÁMÃyN˛∫m, EúYÆå, ÃÊq∫m, tÏT˙áoÁ, LãbyEÁMÃygıbΩÃ@
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• {H$gr ̂ r A{^{H«$`m _|, A{^H$maH$m| Am¡a CËnmXm| Ho$ Ðì`_mZm| H$m ̀ moJ An[adV©Zr` hmoVm h¡& ̀ h
Ðì`_mZ Ho$ g§ajU H$m {Z`_ H$hbmVm h¡&

• EH$ ewÕ agm`{ZH$ `m¡{JH$ _| VËd h_oem Ðì`_mZm| Ho$ {ZpíMV AZwnmV _| {dÚ_mZ hmoVo h¢, Bgo
{ZpíMV (uñWa) AZwnmV H$m {Z`_ H$hVo h¢&

• VËd H$m gyú_V_ H$U na_mUw hmoVm h¡, Omo ñdV§Ì ê$n go ah gH$Vm h¡ VWm CgHo$ g^r agm`{ZH$
JwUY_m] H$mo àX{e©V H$aVm h¡&

• AUw {H$gr VËd AWdm `m¡{JH$ H$m dh gyú_V_ H$U hmoVm h¡ Omo gm_mÝ` XemAm| _| ñdV§Ì ah
gH$Vm h¡& `h nXmW© Ho$ g^r JwU Y_m] H$mo à{Xe©V H$aVm h¡&

• na_mUw VWm AUwAm| H$mo g§Ho$Vm| Ho$ ê$n _| Xem©Zm&

• d¡km{ZH$ {d{^Þ VËdm| Ho$ na_mUwAm| Ho$ Ðì`_mZm| H$s VwbZm H$aZo Ho$ {bE gmnoj Ðì`_mZ ñHo$b
H$m Cn`moJ H$aVo h¢&

• {H$gr VËd Ho$ na_mUw Ðì`_mZ H$mo CgHo$ Am¡gV Ðì`_mZ H$m H$m~©Z -12 na_mUw Ho$ Ðì`_mZ Ho$
1/12 d| ^mJ AZwnmV Ûmam n[a^m{fV {H$`m OmVm h¡&

• Am‹S>m-{VaN>m (criss - crosss) nÕ{V Ho$ Ûmam `m¡{JH$m| H$m agm`{ZH$ gyÌ {bI gH$Vo h¢&

• {H$gr nXmW© Ho$ _mob _| H$Umo§ H$s g§»`m H$mo AmdJmÐmo pñWam§H$ H$hVo h¢, {OgH$m _mZ  6.022
X 1023 hmoVm h¡&

• nXmW© Ho$ EH$ _mob AUwAm| H$m Ðì`_mZ CgH$m _mobma Ðì`_mZ H$hbmVm h¡&

• ÃÊÆÁz\å EußuN¿̨ ÆÁ ™Êz tÁz ÆÁ EuáN˛ útÁs| ÃÊÆÁzT N˛∫Nz̨  Nz̨ ƒ¬ LN˛ åÆÁ útÁs| §åÁoz “{@

• uƒVbå N˛y üuouN¿̨ ÆÁ ™ı Nz̨ ƒ¬ LN˛ útÁs| uƒVubo “ÁzN˛∫ tÁz ÆÁ EuáN˛ åÆz útÁs| §åÁoÁ “{@

• ƒz uN¿̨ ÆÁLÂ, u\å™ı EußN˛Á∫N˛Áı Nz̨  tΩƒÁ∫Á H…™Á N˛Á ∆Áz m “ÁzoÁ H…™Á∆Áz y EußuN¿̨ ÆÁ N˛“¬Áoy “{@

• H…™Áqzúy EußuN¿̨ ÆÁ ™ı EußN˛Á∫N˛Áı Nz̨  tΩƒÁ∫Á H…™Á ™ÏMo N˛y \Áoy “{@

• \§ LN˛ onƒ tÓÃ∫z onƒ N˛Áz GÃNz̨  ÆÁ{uTN˛ ™ı Ãz uƒÀsÁuúo N˛∫ tzoÁ “{ oÁz Æ“ uƒÀsÁúå uN¿̨ ÆÁ N˛“¬Áoy
“{@

h‘Zo ³¶m grIm
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• tΩuƒ uƒÀsÁúåÁ ™ı tÁz ußãå ú∫™ÁmÏ ÆÁ EÁÆå EÁúÃ ™ı Eúåz ÀsÁå N˛y Et¬Á §t¬y N˛∫oz “{@

• EÁMÃy\å N˛Á \ÏgåÁ ÆÁ “ÁFg~Áz\å N˛y N˛™y N˛Áz EÁMÃyN˛∫m N˛“oz “{@

• “ÁFg~Áz\å N˛Á \ÏgåÁ ÆÁ EÁ}MÃy\å ™ı N˛™y EƒN˛∫m N˛“¬ÁoÁ “{@

• ÃÊqÁ∫m Ãz ¬Áz“z N˛y ƒÀoÏLÂ Q∫Á§ “Áz \Áoy “{@

• \§ ƒÃÁ ÆÁ oz¬ EÁMÃyNw̨ o “Ázoz “¯ oÁz Gå™ı tÏT˙á EÁ \Áoy “{@
• Eƒqzú LN˛ Euƒ¬zÆ útÁs| “{@

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. Ðì`_mZ g§ajU {Z`_ H$s à{H«$`m VWm gmdYm{Z`m± g_PmBE& (AS3)

2. H$jm _| AÜ`mnH$ Zo {dÚmWu`m| go AmŠgrOZ H$m AmpÊdH$ gyÌ {bIZo Ho$ {bE H$hm& CZ_| go
gwí_rVm Zo O2 VWm {à`§H$m Zo O {bIm BZ_| go {H$gH$m CÎma ghr h¢ H$maU ghrV g_PmBE&

3. {ZåZ {b{IV Kaobw nXmWm] Ho$ gyÌ {bIH$a VËdm| Ho$ amgm`{ZH$ Zm_ Xr{OE, (AS1)

a) gmYmaU Z_H$ b) ~oqH$J gmoS>m c) YwbmB© gmoS>m (Washing Soda) d) {dZoJa (vinegar)

4. {ZåZ H$m Ðì`_mZ Š`m hmoJm&(AS1)

a) N2 T{Ã  Ho$ 0.5 _mob b) N na_mUw H$m 0.5 _mob
c) 3.011 X 1023 _| N na_mUwAm| H$s g§»`m d) 6.022 X 1023 _| N2 na_mUwAm| H$s g§»`m

5. _mob _| n[ad{V©V H$s{OE … (AS1)

a) 12 J«m AŠgrOZ J¡g b) 20 J«m Ob      c) 22J«m H$m~©ZS>mBAm°ŠgmBS>
6. Fe H$s g§̀ moOH$Vm FeCl2 VWm FeCl3 _| {b{IE& (AS1)

7. gëâ ẁ[aH$ Aåb (H2SO4) VWm ½bwH$moO (C6H12O6) Ho$ _moba Ðì`_mZ H$m n[aH$bZ H$s{OE&
8. {H$g_| A{YH$ na_mUw  nm ò OmVo h¡ -100 J«m gm¡{S>`_ ̀ m 100 J«m bmohm& AmnHo$ CÎma H$s gË`Vm

{gÕ H$s{OE& (gmo{S>`_ H$m na_mUw = 23u, bmoho H$m na_mUw Ðì`_mZ = 56u)
9. [aº$ Vm{bH$m H$s ny{V© H$s{OE& (AS1)
10. uƒVbå uN¿˛ÆÁ N˛Áz ütu∆|o N˛∫oz “ÏL LN˛ Ã™yN˛∫m u¬uQL u\Ã™ı H\Á| H…™Á/üN˛Á∆/uƒ˘Ïo Nz˛ øú ™ı

ütÁå N˛y \Áoy “{@ (AS1)

11. ∫ÁÃÁÆuåN˛ uƒÀsÁúå uN¿˛ÆÁ, ∫ÁÃÁÆuåN˛ uƒVbå uN¿˛ÆÁ Ãz uN˛Ã üN˛Á∫ ußãå “{? ünÆzN˛ N˛Á LN˛-LN˛

GtÁ“∫m tzN˛∫ √ÆÁPÆÁ N˛yu\L@ (AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫
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12. ÃÓÆ| üN˛Á∆ N˛y GúuÀsuo ™ı “Ázåz ƒÁ¬y ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ N˛Á åÁ™ u¬uQL@ (AS1)

13. EÁ}MÃyN˛∫m-EƒN˛∫m (∫zgÁMÃ) üuo uN¿˛ÆÁEÁı Nz˛ tÁz GtÁ“∫m tyu\L@ (AS1)

14. ¸√Æ™Áå ÃÊ∫qm uåÆ™ N˛Áz uÃtΩá N˛∫åz Nz˛ u¬L üÁÆÁzuT∫ uYfi GoÁu∫L@

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. ¬Áz“z N˛y ƒÀoÏEÁzÊ ú∫ úıb MÆÁı ¬TÁÆÁ \ÁoÁ “{?  (AS1)

2. ßÁz\å N˛Áz ƒÁÆÏ∫ÁzáN˛ ug£§Áı ™ı ∫Qåz Ãz MÆÁ ¬Áß “ÁzoÁ “{ ?(AS6)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. 15.9 J«m. H$m°na gë\o$Q> VWm 10.6 J«m_ gmo{S>`_ H$m~m}Z§oQ> nañna {H«$`m H$a 14.2 J«m gmo{S>`_
gë\o$Q> VWm 12.3J«m H$m°na N˛Á§Áz|åzb ~ZmVo h¢? agm`{ZH$ g§̀ moOZ Ho$ H$m¡Z-go {Z`_ H$m nmbZ
{H$`m J`m h¡& H¡$go? (AS1)

2. 112 J«m H¡$pëe`_ AmŠgmBS> _| H$m~©ZS>m©AmŠgmB©S> {_bm`m J`m h¡& {Oggo 200J«m H¡$pëe`_
H$m~m}ZoQ> H$s CËn{Îm hþB©& Bg `m¡{JH$ _| H$m~©ZS>mB AmŠgmBS> H$s H$sVZr _mÌm H$m Cn`moJ {H$`m
J`m& AmnH$m CÎma agm`{ZH$ g§̀ moOZ Ho$ {H$g {Z`_ na AmYm[aV hmoJm&(AS1)

3. `{X VËdm| Ho$ _mnH$ {MÝh Z hmo Vmo Š`m hmoJm? BgH$s H$ënZm H$s{OE&(AS2)

H«$.g§. Zm‘ {Mh²Z/gyÌ  ‘mobma Ðì¶‘mZ dV©‘mZ ‘mobma Ðì¶‘mZ ‘|
H$Um| H$s g§»¶m

1 AmUw{dH$ Am³grOZ 16g 6.022 X 1023 Am³grOZ
Ho$ AUw

2 ‘mobo³¶yba Am³grOZ

3 gmo{S>¶‘

4 gmo{S>¶‘ Am¶Z 23g

5 gmo{S>¶‘ ³bmoamBS> 6.022 X 1023 gmo{S>¶‘
M¬Áz∫ÁFg> Ho$ ¶w{ZQ²>g

6 nmZr
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126 na‘mUw VWm AUw

Ã“y G∫ YÏuåL@

1. Fe2O3 + 2Al J Al2O3 + 2 Fe. [ ]

       Hú∫ ty “ÏF| uN¿˛ÆÁ uå©å N˛Á LN˛ GtÁ“∫m “{

a) ÃÊÆÁz\å uN¿˛ÆÁ b) uƒVbå uN¿˛ÆÁ

c)  uƒÀsÁúå uN¿˛ÆÁ d) tΩuƒ uƒÀsÁúå uN¿˛ÆÁ

2. \§ oåÏ “ÁFg~ÁzM¬Ázu∫N˛ E©¬ N˛Áz ¬Áz“z N˛y Zy¬å ™ı u™¬ÁÆÁ \ÁoÁ “{ oÁz Æ“ uN¿˛ÆÁ “Ázoy “{@

a)  “ÁFg~Áz\å T{Ã EÁ{∫ EÁÆ∫å M¬Áz∫ÁFg §åoz “¯@ [ ]

b)  M¬Áz∫yå T{Ã EÁ{∫ EÁÆ∫å “ÁFg~ÁMÃÁFg §åoz “¯@

c)  N˛ÁzF| uN¿˛ÆÁ å“Î “Ázoy@ d)  EÁÆ∫å Nz˛ ¬ƒm EÁ{∫ úÁåy §åoz “¯@

3. 2 PbO(eÁzÃ)  +  C (eÁzÃ) J 2Pb(eÁzÃ)  +   CO2 (T{Ã) [ ]

Hú∫ ty “ÏF| uN¿˛ÆÁ Nz˛ u¬L uå©å N˛så Ã“y “{@

E) ¬Áz“ N˛Á EúYÆå “ÁzoÁ “{ §)  N˛Á§|å gÁF EÁMÃÁFg N˛Á EÁ}MÃyN˛∫m “ÁzoÁ “{

Ã) N˛Á§|å N˛Á EÁ}MÃyN˛∫m “ÁzoÁ “{ t) ¬zg EÁ}MÃÁFg N˛Á EúYÆå “ÁzoÁ “{

a) (E) EÁ{∫ (§) b) (E) EÁ{∫ (Ã) c) (E), (§) EÁ{∫ Ã d) Ãßy

4. ∫ÁÃÁÆuåN˛ Ã™yN˛∫m BaCl2 + Na2SO4 J BaSO4  + 2NaCl uå©å üN˛Á∫ N˛y ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ N˛Áz
t∆Á|oÁ “{@ [ ]

       a) uƒÀsÁúå b) ÃÊÆÁz\å c) uƒVbå d) tΩuƒ uƒÀsÁúå

5. “ÁFg~Áz\å EÁ{∫ M¬Áz∫yå Ãz “ÁFg~Áz\å M¬Áz∫ÁFg N˛Á §ååÁ uå©å ™ı Ãz N˛Á{å-Ãy uN¿˛ÆÁ N˛Áz t∆Á|oÁ “{?

a) uƒVbå b) uƒÀsÁúå c) ÃÊÆÁz\å d) uƒÀsÁúå [ ]

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. ∫ÁÃÁÆuåN˛ üuouN¿˛ÆÁ ™ı EußN˛Á∫N˛ osÁ GnúÁtÁı Nz˛ ßÁ∫ úu∫ƒo|å N˛Áz Ã™^Áoz “ÏL üÆÁzT N˛∫ u∫úÁzb|
u¬uQL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. EÁƒo| ÃÁu∫um Nz˛ üs™ 30 onƒÁı Nz˛ uYã“, ú∫™ÁmÏ ßÁ∫ N˛y \ÁåN˛Á∫y LN˛ufio N˛∫ LN˛ u∫úÁzb| o{ÆÁ∫ N˛yu\L@
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