cÂg Aa¨vq
ivmvqwbK eÜb


Chemical Bond



cÖkœ -1  wb‡Pi QKwU †`‡L cÖkœ¸‡jvi DËi `vI :
	†gŠj
	ch©vq
	†kªwY

	A
	2
	15

	B
	3
	15


[GLv‡b A I B cÖZxKx A‡_©; cÖPwjZ †Kv‡bv †gŠ‡ji cÖZxK bq]
	
	K.		†hvR¨Zv B‡jKUªb Kv‡K e‡j?
L.	CaCl2 we`y¨r cwienb K‡i †Kb? e¨vL¨v Ki|
M.	A Gi †K¬vivBW-G KZwU eÜb-†Rvo B‡jKUªb we`¨gvb? e¨vL¨v Ki|
N.	BCl5 †hŠ‡Mi w¯’wZkxjZv e¨vL¨vq AóK wbqg cÖ‡hvR¨ bqÑ hyw³ `vI|


  1bs cª‡kœi DËi  
K.	†Kv‡bv †gŠ‡ji me©‡kl cÖavb kw³¯Í‡ii †gvU B‡jKUªb msL¨v‡K †mB †gŠ‡ji †hvR¨Zv B‡jKUªb e‡j| 
L.	CaCl2 AvqwbK †hŠM| we`y¨r cwien‡bi Rb¨ Avqbmg~‡ni PjvPj `iKvi nq hv CaCl2 Gi KwVb Ae¯’vq m¤¢e nq bv| CaCl2 MwjZ Ae¯’vq Ca2+ Ges 2Cl cwiYZ nq|
	CaCl2  Ca2+(l) + 2Cl(l) [MwjZ Ae¯’vq] 
	CaCl2(s) + H2O(l)  Ca2+(aq) + 2Cl (aq) [Rjxq `ªe‡Y]
	GB Avqb¸‡jv `ªexf‚Z Ae¯’vq PjvPj Ki‡Z cv‡i| GB PjvP‡ji d‡j CaCl2 we`y¨r cwienb K‡i _v‡K|
M.	ÔAÕ ch©vq mviwYi wØZxq ch©v‡qi 15 †kªwYi †gŠj| D³ †gŠjwU n‡jv bvB‡Uªv‡Rb (N)| Gi †K¬vivBW †hŠMwU n‡jv bvB‡Uªv‡Rb UªvB‡K¬vivBW NCl3|
	NCl3 †hŠ‡M Dcv`vb †gŠj N I Cl Gi B‡jKUªb web¨vm wbgœiƒc : 
	N(7) : 1s22s2 2p2p2p
	Ges Cl(17) : 1s22s22p63s2 3p 3p 3p
	A_©vr, N cigvYyi me©‡kl kw³¯Í‡i wZbwU Ges Cl cigvYyi me©ewn¯’ ¯Í‡i GKwU AhyM¥ B‡jKUªb we`¨gvb|
	N cigvYyi D³ we‡Rvo B‡jKUªb Cl cigvYyi wZbwU AhyM¥ B‡jKUª‡bi mv‡_ eÜb †Rvo MVb K‡i NCl3 MVb K‡i|
	G‡ÿ‡Î N cigvYy B‡jKUªb †kqv‡ii gva¨‡g wbKU¯’ wbw®Œq M¨vm wbq‡bi B‡jKUªb web¨vm AR©b K‡i Ges †K¬vwib cigvYy Zvi wbKU¯’ wbw®Œq M¨vm AvM©b Gi B‡jKUªb web¨vm AR©b K‡i w¯’wZkxj Ae¯’v jvf K‡i| wb‡P wP‡Îi mvnv‡h¨ G eÜbwU †`Lv‡bv n‡jv :

	NCl3(A Gi †K¬vivBW)-G wZbwU eÜb †Rvo B‡jKUªb we`¨gvb|
N.	BCl5 †hŠ‡Mi B cigvYywU Z…Zxq ch©v‡qi Ges 15 †kªwYi weavq GwU dmdivm Ges †hŠMwU PCl5| PCl5 †hŠ‡Mi Dcv`vb †gŠj P Ges Cl Gi B‡jKUªb web¨vmÑ 
	P(15) : 1s22s22p6 3s2 3p3p3p
	Cl (17) : 1s22s22p63s23p 3p3p
	D‡ËwRZ Ae¯’vqÑ
	P*(15) : 1s22s22p6 3s1 3p3p3p
	Ges Cl* (17) : 1s22s22p6 3s23p 3p3p
	†`Lv hv‡”Q †h, P cigvYyi w¯’wZkxj B‡jKUªb web¨vm ev AóK c~Y©Zv jv‡fi Rb¨ 3wU B‡jKUªb MÖnY cÖ‡qvRb| Ab¨w`‡K GKB Kvi‡Y Cl cigvYyi 1wU B‡jKUªb MÖnY Kiv cÖ‡qvRb| G Kvi‡Y 1wU P cigvYy 3wU †K¬vwib cigvYyi mv‡_ B‡jKUªb †kqvi K‡i PCl3 †hŠM MVb Ki‡Z cv‡i| hv Dfq cigvYyi Rb¨ AóK wbqg‡K mg_©b K‡i| wKš‘ PCl5 †hŠ‡M cÖwZwU †K¬vwib cigvYyi me©ewn¯’ ¯Í‡i 8wU B‡jKUªb we`¨gvb n‡jI, dmdivm cigvYyi me©ewn¯’ ¯Í‡i 10wU B‡jKUªb cwijwÿZ nq hv AóK wbqg‡K mg_©b K‡i bv| eis `yB-Gi wbqg‡K mg_©b K‡i| cÖK…Zc‡ÿ, PCl5 †hŠ‡Mi P cigvYy D‡ËwRZ Ae¯’vq Dc‡iv³ B‡jKUªb web¨vm Abymv‡i 5wU AhyM¥ B‡jKUªb MVb K‡i hvi cÖwZwUB †K¬vwib cigvYyi AhyM¥ B‡jKUª‡bi mv‡_ `yB Gi wbqg Abymv‡i hyM¥ ev †Rvove× n‡q mg‡hvRx eÜb MVb K‡i w¯’wZkxjZv AR©b K‡i|
	A_©vr PCl5 †hŠ‡Mi w¯’wZkxjZv e¨vL¨vq AóK wbqg A‡cÿv `yB Gi wbqg AwaK Kvh©Kix|
	myZivs, BCl5 †hŠ‡Mi w¯’wZkxjZv e¨vL¨vq AóK wbqg cÖ‡hvR¨ bq| 
cÖkœ -2  wb‡Pi wPÎ †`L Ges cÖkœ¸‡jvi DËi `vI :

 [GLv‡b X Ges Y cÖZxKx A‡_©; cÖPwjZ †Kv‡bv †gŠ‡ji cÖZxK bq]
	
	K.		mg‡hvRx eÜb Kv‡K e‡j?
L.	Na Ges Na+ Avq‡bi AvKv‡ii wfbœZv †`Lv hvq †Kb?
M.	DÏxc‡Ki XY †hŠ‡M †Kvb ai‡bi eÜb we`¨gvb? e¨vL¨v Ki|
N.	X AvqwbK I mg‡hvRx Dfq ai‡bi †hŠM MVb Ki‡jI Y KLbI mg‡hvRx eÜb MVb K‡i bv-hyw³mn e¨vL¨v Ki|


  2bs cª‡kœi DËi  
K.	†gŠ‡ji cigvYymg~‡ni me©‡kl kw³¯Í‡i ¯’vqx B‡jKUªb web¨vm jv‡fi Rb¨ B‡jKUªb †kqv‡ii gva¨‡g †h eÜb MwVZ nq, Zv‡K mg‡hvRx eÜb e‡j| 
L.	B‡jKUªb web¨v‡mi wfbœZvi Kvi‡Y Na Ges Na+ Avq‡bi AvKv‡ii wfbœZv †`Lv hvq|
	Na GKwU avZz Ges Na+ Zvi K¨vUvqb|
	Na Ges Na+ Avq‡bi B‡jKUªb web¨vm ch©‡eÿY K‡i †`Lv hvq,
	Na (11) : 1s22s22p63s1
	Na+(10) : 1s22s22p6

	†`Lv hv‡”Q †h, Na cigvYy †_‡K 1wU B‡jKUªb AcmvwiZ nIqvq Zvi GKwU kw³¯Íi n«vm †c‡q‡Q| G Kvi‡YB Na Ges Na+ Avq‡bi AvKv‡ii wfbœZv †`Lv hvq|
M.	DÏxc‡Ki wP‡Î X cigvYyi B‡jKUªb web¨vm n‡jv :
	X (8) : 2, 6
	A_©vr X Gi me©ewn¯’ ¯Í‡i 6wU B‡jKUªb we`¨gvb| AóK wbqg Abymv‡i D³ cigvYy wbKU¯’ wbw®Œq M¨vm wbqb Gi B‡jKUªb web¨vm Ne(10) : 2, 8 AR©‡bi Rb¨ Ab¨ cigvYyi mv‡_ B‡jKUªb Av`vb-cÖ`vb ev †kqv‡ii gva¨‡g 2wU B‡jKUªb MÖnY K‡i me©‡kl kw³¯Í‡i 8wU B‡jKUªb jv‡fi †Póv Ki‡e| A_©vr X cigvYy AvqwbK ev mg‡hvRx Dfq c×wZ‡ZB eÜb MV‡b mÿg|
	Ab¨w`‡K, Y cigvYyi B‡jKUªb web¨vm n‡jv : 
	Y (12) : 2, 8, 2
	A_©vr Y cigvYyi me©‡kl kw³¯Í‡i 2wU B‡jKUªb _vKvq ïaygvÎ AvqwbK eÜ‡bi gva¨‡g †hŠM MV‡b mÿg| G‡ÿ‡Î cigvYywU 2wU B‡jKUªb Z¨vM K‡i wbw®Œq M¨vm wbqb Gi B‡jKUªwbK KvVv‡gv jvf Ki‡Z †Póv Ki‡e|
	AZGe, X I Y †hŠM MVbKv‡j Y cigvYy `ywU B‡jKUªb Z¨vM K‡i Y2+ abvZ¥K Avqb MVb K‡i Ges X D³ B‡jKUªbØq MÖnY K‡i X2 FYvZ¥K Avqb MVb K‡i| 
	Y2+ : 2, 8 [AóK c~Y© KvVv‡gv]
	X2: 2, 8
	wb‡P wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv : 

[bookmark: _GoBack]Drcbœ AvqbØ‡qi AvKl©‡Yi d‡j AvqwbK eÜb MwVZ nq| A_©vr XY †hŠ‡M AvqwbK eÜb we`¨gvb|
N.	Av‡jvP¨ X cigvYyi B‡jKUªb web¨vm 2, 6| A_©vr X cigvYywU Ab¨ cigvYy †_‡K 2wU B‡jKUªb MÖnY ev †kqvi K‡i w¯’wZkxj wbw®Œq M¨vm wbq‡bi Abyiƒc (2, 8) AóKc~Y© B‡jKUªb web¨vm AR©‡b mÿg| 
	Ab¨w`‡K, †hme cigvYyi me©‡kl Kÿc‡_ 1wU ev 2wU †hvR¨Zv B‡jKUªb we`¨gvb †m¸‡jv †KejgvÎ AvqwbK eÜb MVb K‡i| †Kbbv G‡ÿ‡Î Ab¨ cigvYyi mv‡_ mg‡hvRx eÜb MV‡b AóKc~Y© B‡jKUªb web¨vm AR©b m¤¢e nq bv|
	Y cigvYyi B‡jKUªb web¨vm 2, 8, 2| A_©vr me©‡kl kw³¯Í‡i 2wU B‡jKUªb we`¨gvb| ZvB G cigvYy Ab¨ cigvYyi 2wU AhyM¥ B‡jKUª‡bi mv‡_ mg‡hvRx eÜb MVb K‡i AóKc~Y© w¯’wZkxj B‡jKUªb web¨vm AR©b Ki‡Z cv‡i bv| †Kej 2wU B‡jKUªb Z¨vM K‡i abvZ¥K Avq‡b cwiYZ nq Ges Ab¨ †Kv‡bv FYvZ¥K Avq‡bi mv‡_ wgwjZ n‡q AvqwbK eÜb MVb K‡i|
	AZGe, X AvqwbK I mg‡hvRx Dfq ai‡bi †hŠM MVb Ki‡jI Y KL‡bv mg‡hvRx eÜb MVb K‡i bv|



 cÖkœ-3  
	†gŠj
	A
	D
	E
	R

	cvigvYweK msL¨v
	1
	6
	19
	17


	A, D I R cÖPwjZ †Kv‡bv †gŠ‡ji cÖZxK bq|
	
	K.	e¨vcb Kx?	1
L.	R †gŠ‡ji †hvRbx I †hvR¨Zv B‡jKUªb wfbœ e¨vL¨v Ki|	2
M.	A I R †gŠj `ywUi g‡a¨ eÜb MVb cÖwµqv wPÎmn e¨vL¨v Ki|	3
N.	DR Ges ER †hŠM `ywUi g‡a¨ †KvbwUi Zwor we‡kølY m¤¢e? we‡kølY Ki|	4


 3bs cª‡kœi DËi 
K	†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq e¯‘i ¯^Ztù‚Z© I mgfv‡e cwie¨vß nIqvi cÖwµqv‡K e¨vcb e‡j|
L.	DÏxc‡K DwjøwLZ R †gŠjwU n‡jv 17 cvigvYweK msL¨vwewkó †gŠj †K¬vwib| †K¬vwi‡bi †hvRbx Ges †hvR¨Zv B‡jKUªb wfbœ|
	†K¬vwi‡bi B‡jKUªb web¨vm, Cl(17)  2, 8, 7
	†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl Kÿc‡_ hZ msL¨K B‡jKUªb ev AhyM¥ B‡jKUªb _v‡K, Zv‡K †hvR¨Zv B‡jKUªb e‡j| †K¬vwi‡bi B‡jKUªb web¨vm †_‡K †`Lv hvq †h, Gi me©‡kl Kÿc‡_ 7wU AhyM¥ B‡jKUªb i‡q‡Q| myZivs †K¬vwi‡bi †hvR¨Zv B‡jKUªb msL¨v 7| Avevi, †Kv‡bv AavZe †gŠj Zvi AóK KvVv‡gv AR©‡bi Rb¨ hZ msL¨K B‡jKUªb MÖnY K‡i Zv‡K H †gŠ‡ji †hvRbx e‡j| A_©vr, †K¬vwi‡bi †hvRbx GK| GRb¨ †K¬vwi‡bi †hvRbx Ges †hvR¨Zv B‡jKUªb wfbœ| 
M.	DÏxc‡K DwjøwLZ A Ges R †gŠjØq n‡jv h_vµ‡g nvB‡Wªv‡Rb (H) Ges †K¬vwib (Cl)| G‡`i g‡a¨ mg‡hvRx eÜb MwVZ nq|
	me©‡kl kw³¯Í‡i wbKUZg wbw®Œq M¨v‡mi B‡jKUªb web¨vm jv‡fi Rb¨ B‡jKUªb †kqv‡ii gva¨‡g †h eÜb MwVZ nq, Zv‡K mg‡hvRx eÜb e‡j| mg‡hvRx AYy MVbKvix cÖwZwU cigvYyB AavZz| nvB‡Wªv‡Rb Qvov me AavZz †gŠ‡jiB †kl kw³¯Í‡i wZ‡bi AwaK B‡jKUªb i‡q‡Q| `yB-Gi I AóK wbqg Abymv‡i †hŠM MVb Kivi Rb¨ B‡jKUªb eR©b Ki‡Z hZUv kw³ cÖ‡qvRb Zv Zv‡`i †bB| d‡j, wb‡R‡`i g‡a¨ Zviv B‡jKUªb †kqvi K‡i|
	eÜ‡b AskMÖnYKvix cigvYy mgmsL¨K B‡jKUªb †hvMvb w`‡q GK ev GKvwaK B‡jKUªb hyMj m„wó K‡i Dfq cigvYy mgvbfv‡e †kqvi K‡i| †Kv‡bv cigvYyi †hvR¨Zv¯Í‡ii B‡jKUªb †Rvo hv eÜb MV‡b AskMÖnY K‡i bv, Zv‡`i gy³‡Rvo B‡jKUªb e‡j| nvB‡Wªv‡Rb (H) Ges †K¬vwi‡bi (Cl) mg‡hvRx eÜ‡b MwVZ HCl AYyi Cl cigvYy‡Z wZb †Rvov gy³ B‡jKUªb _v‡K| †hvR¨Zv¯Í‡ii B‡jKUªb †kqv‡ii gva¨‡g HCl AYyi mg‡hvRx eÜb MV‡bi wPÎ wb‡gœ †`Lv‡bv n‡jv :

N.	DÏxc‡K DwjøwLZ DR Ges ER †hŠMØq h_vµ‡g CC14 Ges KCl| G‡`i g‡a¨ KCl AvqwbK †hŠM nIqvq Gi Zwor we‡kølY m¤¢e|
		†Kv‡bv †hŠM Zwor we‡køl‡Y AskMÖnY Ki‡e wKbv †mwU g~jZ wbf©i K‡i `ªe‡Y Zwor cwienb Kivi g‡Zv gy³ Avqb Av‡Q wKbv Zvi Dci| DÏxc‡K †hŠMØ‡qi g‡a¨ DR n‡jv CCl4 Ges ER n‡jv KCl| CCl4 GKwU A‡cvjvi mg‡hvRx †hŠM| CCl4-G Kve©b cigvYymg~n mgZjxq ¯Íi AvKv‡i mw¾Z| cÖwZwU Kve©b cigvYy Aci PviwU †K¬vwib cigvYyi mv‡_ mg‡hvRx eÜ‡b hy³ _v‡K| d‡j Gi Dcv`vb †gŠjmg~n Rjxq `ªe‡Y Avq‡b wewkøó nq bv| Ab¨w`‡K, AvqwbK eÜ‡b Ave× KCl GKwU Rjxq `ªe‡Y wewkøó n‡q K+ Ges Cl AvqbØ‡q wewkøó n‡q c‡o| KviY, KCl GKwU AvqwbK †hŠM Ges †cvjvi AYy| †h‡nZz, cvwb GKwU †cvjvi `ªveK Ges mvaviYZ Rjxq `ªe‡Y Zwor we‡kølY msNwUZ nq| GRb¨, †cvjvi `ªveK cvwb‡Z KCl Gi †cvjvi AYymg~n Avq‡b wewkøó n‡q c‡o| 

wPÎ : cvwb AYy ms‡hvwRZ K+ I Cl Avqb
	AZGe, †`Lv hv‡”Q †h, DÏxc‡Ki †hŠMØ‡qi g‡a¨ CCl4-Gi Zwor we‡kølY NUv‡bv m¤¢e bv n‡jI cUvwmqvg †K¬vivB‡Wi (KCl) Zwor we‡kølY m¤¢e|

cÖkœ-4   wb‡gœi WvqvMÖvg¸‡jv jÿ Ki :

	
	K.	DfgyLx wewµqv Kv‡K e‡j?	1
L.	Kve©wbK GwmW‡K `ye©j GwmW ejv nq †Kb? e¨vL¨v Ki|	2
M.	ÔY' †gŠjwUi wØcigvYyK AYy MV‡b ivmvqwbK eÜb cÖwµqv eY©bv Ki|	3
N.	Y I Z †gŠj Øviv MwVZ †hŠM AóK wbqg †g‡b P‡j wKš‘ X I Y Øviv MwVZ †hŠM AóK wbqg †g‡b P‡j bv we‡kølY Ki|	4


 4bs cª‡kœi DËi 
K	†h wewµqvq wewµqK c`v_©mg~n wewµqv K‡i Drcv‡` cwiYZ nq, GKBmv‡_ Drcbœ c`v_©mg~n wewµqv K‡i cybivq wewµq‡K cwiYZ nq, Zv‡K DfgyLx wewµqv e‡j|
L.	Kve©wbK GwmW (H2CO3) Rjxq `ªe‡Y AvswkK AvqwbZ e‡j G‡K `ye©j GwmW ejv nq|
	Rjxq `ªe‡Y †h Gwm‡Wi AYy¸‡jvi g‡a¨ Lye KgmsL¨K AYy Avq‡b wewkøó nq Ges `ªe‡Y KgmsL¨K H+ Avqb †`q, ZvivB `ye©j GwmW| Lvevi wn‡m‡e Avgiv `ye©j GwmWB MÖnY K‡i _vwK| †hgbÑ H2CO3 ev Kve©wbK GwmW GKwU `ye©j cÖK…wZi GwmW| mswkøó ivmvqwbK wewµqvwU wbgœiƒcÑ
[bookmark: _MON_1495095122]	H2CO3(aq)  2H+(aq) + CO32(aq)
M.	DÏxc‡Ki ÔYÕ †gŠjwUi B‡jKUªb msL¨v Z_v cvigvYweK msL¨v 9| myZivs, †gŠjwU n‡jv †d¬vwib (F) hv wØcigvYyK AYy (F2) MVb K‡i|
	 †d¬vwi‡bi (F) B‡jKUªb web¨vm wbgœiƒcÑ
	F(9)  1s22s22p5
	Avgiv Rvwb, wewfbœ †gŠ‡ji cigvYymg~n wb‡R‡`i g‡a¨ B‡jKUªb Av`vb-cÖ`v‡bi gva¨‡g I †kqv‡ii Øviv cigvYymg~‡ni me©‡kl kw³¯Í‡i 2wU ev †ewki fvM †ÿ‡Î 8wU B‡jKUª‡bi web¨vm jvf K‡i w¯’wZkxj wØZ¡ ev AóK KvVv‡gv jvf Ki‡Z Pvq| AavZzi mv‡_ eÜb MV‡bi mgq wbq‡bi †hvR¨Zv ¯Í‡ii ¯’vqx AóK MV‡bi Rb¨ ¯’vqx B‡jKUªb web¨vm AR©‡bi Rb¨ †d¬vwi‡bi 1wU B‡jKUªb MÖnY cÖ‡qvRb nq| Avevi, mg‡hvRx eÜ‡bi †ÿ‡Î, me©‡kl kw³¯Í‡i ¯’vqx B‡jKUªb web¨vm jv‡fi Rb¨ B‡jKUªb web¨v‡mi gva¨‡g eÜb MwVZ nq| myZivs, Y-†gŠjwU wØcigvYyK (F2) AYy MV‡b mg‡hvRx eÜb cÖwµqvq Ask MÖnY K‡i|
[bookmark: _MON_1495095849][bookmark: _MON_1495096340][bookmark: _MON_1495096899][bookmark: _MON_1495096932][bookmark: _MON_1495097140][bookmark: _MON_1495097163][bookmark: _MON_1495097172][bookmark: _MON_1495097198][bookmark: _MON_1495097213][bookmark: _MON_1495097232][bookmark: _MON_1495097243][bookmark: _MON_1499001315]	 A_ev, F  F (F2) 
	AZGe, DcwiD³ cÖwµqvq Y †gŠjwU wØcigvYyK AYy MV‡b ivmvqwbK eÜ‡b Ave× nq|
N.	DÏxc‡K DwjøwLZ X, Y I Z †gŠj wZbwU h_vµ‡g wjw_qvg (Li), †d¬vwib (F) Ges K¨vjwmqvg (Ca)|
	wjw_qvg, †d¬vwib Ges K¨vjwmqv‡gi B‡jKUªb web¨vm wbgœiƒc :
	Li (3)   1s22s1
	F (9)   1s22s22p5
	Ca (20)   1s22s22p6 3s23sp64s2
	wjw_qvg cigvYy †hvR¨Zv¯Í‡ii GKwU B‡jKUªb eR©b K‡i wnwjqv‡gi ¯’vqx `yB-Gi (duplet) Ges †d¬vwib cigvYy †hvR¨Zv¯Í‡ii GKwU B‡jKUªb MÖnY K‡i wbq‡bi †hvR¨Zv¯Í‡ii ¯’vqx AóK (Octet) web¨vm jvf K‡i| `ywU cigvYy hLb KvQvKvwQ Av‡m ZLb wjw_qvg cigvYy Zvi †hvR¨Zv ¯Í‡ii B‡jKUªbwU †d¬vwib cigvYy‡K `vb Ki‡e Ges †d¬vwib †mB `vbK…Z B‡jKUªbwU MÖnY K‡i Li+ Avqb I F Avq‡b cwiYZ n‡e| `ywU Avqb hy³ n‡q LiF †hŠ‡M cwiYZ n‡e|


wPÎ : wjw_qvg †d¬vivBW †hŠM MVb cÖwµqv
 	Aciw`‡K, K¨vjwmqvg †gŠj Zvi me©‡kl ¯Í‡i w¯’wZkxj B‡jKUªb web¨vm AR©‡bi Rb¨ `yBwU B‡jKUªb Z¨v‡Mi gva¨‡g wbw®Œq M¨vm AvM©‡bi B‡jKUªb (AóK) web¨vm jvf K‡i| Aciw`‡K, †d¬vwib GKwU B‡jKUªb MÖnY K‡i wbq‡bi w¯’wZkxj B‡jKUªb (AóK) web¨vm jvf K‡i|
cÖkœ -5  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
	†gŠj
	cvigvYweK msL¨v

	X
	8

	Y
	15

	Z
	17



	
	K.	fimsL¨v Kv‡K e‡j?	1
L.	e¨vcb ej‡Z Kx eySvq?	2
M.	X2 AYyi MVb cÖwµqv wPÎmn e¨vL¨v Ki|	3
N.	DÏxc‡Ki GKwU †gŠ‡ji GKvwaK †hvRbx we`¨gvbwe‡kølY Ki|	4


 5bs cª‡kœi DËi 
K.	cigvYyi †K›`ª wbDwK¬qv‡m Aew¯’Z †cÖvUb I wbDUªb msL¨vi mgwó‡K wbDwK¬qb msL¨v ev fimsL¨v e‡j|
L.	†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq e¯‘i ¯^Ztù‚Z© I mgfv‡e cwie¨ß nIqvi cÖwµqv‡K e¨vcb e‡j|
	GKwU †U÷wUD‡e wKQz cwigvY weï× cvwb wb‡q Zv‡Z K‡qKwU KMnO4 ùwUK †hvM Ki‡j †U÷wUD‡ei cy‡ivUv cvwb Lye Aí mg‡qi g‡a¨ nvjKv †e¸wb iO aviY Ki‡e| G‡ÿ‡Î, †Kv‡bv evwn¨K Pv‡ci cÖ‡qvRb n‡e bv| Gfv‡e, e¨vcb cÖwµqvi gva¨‡g KMnO4 ùwU‡Ki KYvmg~n †U÷wUD‡e Qwo‡q c‡o|
M.	DÏxc‡K D‡jøwLZ X †gŠjwUi cvigvYweK msL¨v 8| myZivs †gŠjwU n‡jv Aw·‡Rb| Aw·‡Rb (O2) AYyi eÜb MVb cÖwµqv wb‡P e¨vL¨v Kiv n‡jv :
	Avgiv Rvwb, me©‡kl kw³¯Í‡i wbKUZg wbw®Œq M¨v‡mi B‡jKUªb web¨vm jv‡fi Rb¨ B‡jKUªb †kqv‡ii gva¨‡g †h eÜb MwVZ nq, Zv‡K mg‡hvRx eÜb e‡j| mg‡hvRx eÜ‡bi †ÿ‡Î mvaviYZ `ywU AavZe cigvYyi g‡a¨ mg‡hvRx eÜb MwVZ nq| eÜ‡b AskMÖnYKvix cigvYy mgmsL¨K B‡jKUªb †hvMvb w`‡q GK ev GKvwaK B‡jKUªb hyMj m„wó K‡i hv Dfq cigvYy mgvbfv‡e †kqvi K‡i| mg‡hvRx eÜ‡b MwVZ O2 AYy‡K mg‡hvRx AYy ejv nq| O2-Gi AYymg~n `ye©j f¨vbWvi Iqvjm kw³ Øviv Ave× _v‡K hv Kg ZvcgvÎvq wew”Qbœ nq| Aw·‡Rb (O2) AYyi eÜbwPÎ wbgœiƒc

N.	DÏxc‡Ki Y †gŠjwUi cvigvYweK msL¨v 15| myZivs †gŠjwU n‡jv dmdivm| dmdiv‡mi GKvwaK †hvRbx we`¨gvb|
	†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl Kÿc‡_ hZmsL¨K B‡jKUªb _v‡K ev hZmsL¨K we‡Rvo B‡jKUªb _v‡K, Zv‡K †gŠ‡ji †hvR¨Zv e‡j|
	avZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i B‡jKUª‡bi msL¨v Ges AavZe †gŠ‡ji †ÿ‡Î me©‡km Kÿc‡_i we‡Rvo B‡jKUªb msL¨v †gŠ‡ji †hvR¨Zv wb‡`©k K‡i| †Kv‡bv AavZe †gŠj Zvi AóK c~i‡Yi Rb¨ hZmsL¨K B‡jKUªb MÖnY K‡i †m msL¨v‡KI H †gŠ‡ji †hvR¨Zv e‡j| †gŠ‡ji me©‡kl Kÿc‡_i Dc¯Íimg~‡ni g‡a¨ B‡jKUªb cybwe©b¨v‡mi Kvi‡Y we‡Rvo B‡jKUªb msL¨v cwiewZ©Z nq| GB †gŠjmg~n cwieZ©bkxj †hvR¨Zv cÖ`k©b K‡i|
	†hgb mvaviY Ae¯’vq dmdiv‡mi B‡jKUªb web¨vm wbgœiƒc
	P(15)  1s2 2s22p6 3s2 3px1 3py1 3pz1
	G‡ÿ‡Î dmdiv‡mi me©‡kl Kÿc‡_i B‡jKUªb msL¨v 5, me©‡kl Kÿc‡_i we‡Rvo B‡jKUªb msL¨v 3| myZivs dmdiv‡mi †hvRbx 3| Avevi, D‡ËwRZ Ae¯’vq dmdiv‡mi B‡jKUªb web¨vm wbgœiƒc
	P*(15)  1s2 2s22p6 3s1 3px1 3py1 3pz1 3d1
	* wP‎‎ý Øviv †gŠ‡ji D‡ËwRZ Ae¯’v wb‡`©k Kiv nq| G Ae¯’vq †gŠ‡ji †hvR¨Zv¯Í‡ii duvKv Dc¯Í‡i B‡jKUªb cybwe©b¨¯Í nq| G Ae¯’vq dmdiv‡mi me©‡kl Kÿc‡_i †gvU Ges we‡Rvo B‡jKUªb msL¨v 5| ZvB dmdiv‡mi †hvRbx 5| GRb¨ DÏxc‡Ki Y †gŠj Z_v dmdiv‡mi GKvwaK †hvRbx + 3 Ges + 5 we`¨gvb|



cÖkœ -6  wb‡P `ywU cigvYyi B‡jKUªb web¨vm †`Lv‡bv n‡jv : 

	
	K.	K¨vUvqb Kx?	1
L.	AvqwbK †hŠ‡Mi MjbvsK I ùzUbvsK †ewk †Kb?	2
M.	B‡jKUªb web¨v‡mi gva¨‡g X I Y cigvYyØ‡qi †hŠM MVb cÖwµqv †`LvI|	3
N.	Y cigvYyi me©‡kl Kÿc‡_ GKwU B‡jKUªb †ewk _vK‡j Zv X cigvYyi mv‡_ †Kvb eÜ‡b Ave× n‡Zv? †Zvgvi DË‡ii c‡ÿ hyw³ †`LvI|	4


  6bs cª‡kœi DËi  
K.	abvZ¥K PvR©hy³ cigvYy‡K K¨vUvqb e‡j| †hgb : Na+, Ca2+ BZ¨vw`|
L.	AvqwbK †hŠ‡Mi AYy‡Z abvZ¥K I FYvZ¥K cÖvšÍ _vKvq MjbvsK I ùzUbvsK †ewk nq|
	AvqwbK †hŠ‡Mi cÖwZwU Avqb Zvi PZzw`©‡K wecixZ PvR©hy³ Avqb Øviv †ewóZ _v‡K| G mgq Avqbmg~n D”P AvšÍtAvYweK ej Øviv Ggbfv‡e Ave× _v‡K †h, Zv‡`i ci¯úi †_‡K Avjv`v Ki‡Z A‡bK †ewk kw³i cÖ‡qvRb nq| G w¯’i ˆe`y¨wZK AvKl©Y e‡ji Kvi‡YB AvqwbK †hŠ‡Mi MjbvsK I ùzUbvsK A‡bK †ewk| 
M.	X cigvYyi B‡jKUªb web¨vm 2, 8, 5 A_©vr ewn¯’ K¶c‡_ AóK c~i‡Yi Rb¨ Gi AviI wZbwU B‡jKUªb cÖ‡qvRb| Ab¨w`‡K, Y cigvYyi B‡jKUªb web¨vm 2, 8, 7 A_©vr Y cigvYyi ewn¯’ K¶c‡_i AóK c~Y©Zvi Rb¨ GKwU B‡jKUªb cÖ‡qvRb| GLb, X I Y cigvYyi g‡a¨ ci¯úi †hŠM MVb cÖwµqvq ivmvqwbK eÜb MVb Kivi Rb¨ ci¯ú‡ii AóKc~Y© Kiv cÖ‡qvRb| GRb¨, GKwU X cigvYy Zvi wZbwU B‡jKUªb h_vµ‡g wZbwU Y cigvYyi GKwU B‡jKUª‡bi m‡½ †kqvi K‡i Ges mg‡hvRx eÜb MV‡bi gva¨‡g XY3 AYy MVb K‡i|


N.	Y cigvYyi me©‡kl Kÿc‡_ GKwU B‡jKUªb †ewk _vK‡j Zv X cigvYyi mv‡_ †Kv‡bv eÜ‡bB Ave× n‡Zv bv|
	DÏxc‡Ki wP‡Î †`Lv hv‡”Q, X cigvYyi me©ewn¯’ Kÿc‡_ 5wU B‡jKUªb Av‡Q| A_©vr, AóK c~i‡Yi Rb¨ GwU AviI wZbwU B‡jKUªb MÖnY K‡i AvqwbK eÜb MVb Ki‡Z cv‡i| Avevi †h‡Kv‡bv cigvYyi mv‡_ wZbwU B‡jKUªb †kqvi K‡i mg‡hvRx eÜb MVb Ki‡Z cv‡i| A_©vr X Gi †Kv‡bv cigvYyi mv‡_B eÜb MVb Ki‡Z †Kv‡bv evav †bB|
	Aciw`‡K, Y cigvYyi me©ewn¯’ Kÿc‡_ 7wU B‡jKUªb Av‡Q| A_©vr wbKU¯’ wbw®Œq M¨v‡mi Ar (18) : 2, 8, 8 B‡jKUªb web¨vm AR©b Ki‡Z GwU mn‡RB Ab¨ †h †Kv‡bv †gŠj †_‡K GKwU B‡jKUªb MÖnY K‡i Y+ Avq‡b cwiYZ n‡q AvqwbK eÜ‡b Ave× n‡Z cv‡i|
	hw` DÏxc‡K cÖ`Ë cigvYyi me©ewn¯’ Kÿc‡_ 1wU B‡jKUªb †ewk _v‡K, Zvn‡j Zvi AóKc~Y© n‡e| A_©vr, Zv w¯’wZkxjZv AR©b Ki‡e| †m‡ÿ‡Î Y GKwU wbw®Œq †gŠj e‡j we‡eP¨ n‡e| AZGe, GwU ïay X cigvYy bq, Ab¨ †Kv‡bv cigvYyi mv‡_ GgbwK wb‡RivI wb‡R‡`i g‡a¨ †Kv‡bv eÜ‡b Ave× n‡e bv|
cÖkœ -7  wb‡Pi †hŠM¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
H2O, NH3, CO2
	
	K.	†hŠMg~jK Kx?	1
L.	mg‡hvRx †hŠ‡Mi ˆewkó¨¸‡jv Kx Kx?	2
M.	wP‡Îi †hŠM¸‡jvi eÜb †Rvo B‡jKUªb MVb K‡i †`LvI|	3
N.	cÖ`Ë †hŠM¸‡jv‡Z †gŠj¸‡jvi †hvRbx Kxfv‡e wba©viY Ki‡e?	4


  7bs cª‡kœi DËi  
K.	†hŠMg~jK n‡”Q GKvwaK †gŠ‡ji GKvwaK cigvYyi mgš^‡q MwVZ GKwU cigvYy¸”Q hv GKwU Avq‡bi b¨vq AvPiY K‡i|
L.	mg‡hvRx †hŠ‡Mi ˆewkó¨¸‡jv n‡jv : 
1.	Giv mvaviYZ Zij ev M¨vmxq nq|
2.	G‡`i MjbvsK I ùzUbvsK Kg nq|
3.	Giv mvaviYZ we`y¨r cwienb K‡i bv| 
4.	†hŠMmg~n cvwb‡Z A`ªeYxq|
M.	H2O:
[bookmark: _MON_1342863346][bookmark: _MON_1343891794][bookmark: _MON_1344236957][bookmark: _MON_1344673091][bookmark: _MON_1344673336][bookmark: _MON_1352789499][bookmark: _MON_1352790623][bookmark: _MON_1352790655][bookmark: _MON_1352793079][bookmark: _MON_1353401197][bookmark: _MON_1166052237][bookmark: _MON_1464704756][bookmark: _MON_1464704834]	
	NH3 :                   
[bookmark: _MON_1342869128][bookmark: _MON_1342869968][bookmark: _MON_1344673361][bookmark: _MON_1344674458][bookmark: _MON_1344674639][bookmark: _MON_1352790731][bookmark: _MON_1352793080][bookmark: _MON_1166078418][bookmark: _MON_1464704837][bookmark: _MON_1464704849][bookmark: _MON_1499005108]	
	CO2:
[bookmark: _MON_1342870042][bookmark: _MON_1344677308][bookmark: _MON_1344678815][bookmark: _MON_1344680582][bookmark: _MON_1344680772][bookmark: _MON_1464704877][bookmark: _MON_1464704912][bookmark: _MON_1464704917]	
N.	mg‡hvRx †hŠM ev †gŠ‡ji AYyi MV‡b †Kv‡bv †gŠ‡ji cigvYy hZ¸‡jv B‡jKUªb †Rvo MVb K‡i, †mB msL¨v Øviv †gŠjwUi †hvRbx cwigvc Kiv nq| 
	M †_‡K †`Lv hvq, H2O AYyi MV‡b O `ywU eÜb †Rvo B‡jKUªb MVb K‡i Avi nvB‡Wªv‡Rb GKwU K‡i eÜb †Rvo B‡jKUªb MVb K‡i| myZivs H2O AYy‡Z O Gi †hvRbx 2 Avi H Gi †hvRbx 1| 
	NH3 AYyi MV‡b N wZbwU eÜb †Rvo B‡jKUªb MVb K‡i Avi nvB‡Wªv‡Rb GKwU K‡i eÜb †Rvo B‡jKUªb MVb K‡i| myZivs, NH3 AYy‡Z N Gi †hvRbx 3 Avi H Gi †hvRbx 1| 
	CO2 AYyi MV‡b C PviwU eÜb †Rvo B‡jKUªb MVb K‡i Avi Aw·‡Rb `ywU K‡i eÜb †Rvo B‡jKUªb MVb K‡i| myZivs CO2 AYy‡Z C Gi †hvRbx 4 Avi O Gi †hvRbx 2|


cÖkœ -8  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Kcvi, A¨vjywgwbqvg, wmjfvi, †K¬vwib, A¨v‡gvwbqvg, dm‡dU, nvB‡Wªv·vBW BZ¨vw` †gŠj Ges †hŠMg~j‡Ki bvg|
	
	K.	K¨viv‡gj Kv‡K e‡j?	1
L.	cvwb GKwU mg‡hvRx †hŠM n‡jI AvqwbK †hŠMmg~n G‡Z `ªexf‚Z nq †Kb?	2
M.	DÏxc‡Ki †gŠj¸‡jvi g‡a¨ †KvbwU abvZ¥K †hŠMg~j‡Ki mv‡_ †hŠM MVb Ki‡e Zvi KviY e¨vL¨v Ki|	3
N.	DÏxc‡K DwjøwLZ 1g, 2q, 4_© I 5g †gŠj ev †hŠMg~j‡Ki mgš^‡q MwVZ †hŠMmg~‡ni ms‡KZ †_‡K FYvZ¥K ev abvZ¥K †gŠj ev g~j‡Ki Ae¯’vb †hŠ‡Mi †Kvb cv‡k n‡e Zv ch©v‡jvPbv Ki|	4


  8bs cª‡kœi DËi  
K.	wPwbi Mj‡bi ci ev`vwg †_‡K Kv‡jv iO aviY Kiv‡K K¨viv‡gj e‡j|
L.	†cvjvwiwUi Kvi‡Y AvqwbK †hŠMmg~n mg‡hvRx †hŠM cvwb‡Z `ªexf‚Z nq|
	Avgiv Rvwb, cvwb (H2O) GKwU †cvjvi mg‡hvRx †hŠM| Gi H I O †gŠj `ywUi g‡a¨ Zwor FYvZ¥KZvi cv_©K¨ _vKvi Kvi‡Y Aw·‡R‡b AvswkK FYvZ¥K I nvB‡Wªv‡R‡b AvswkK abvZ¥K cÖv‡šÍi m„wó nq| Avevi AvqwbK †hŠ‡MI abvZ¥K I FYvZ¥K cÖvšÍ _v‡K| AvqwbK †hŠ‡Mi abvZ¥K cÖvšÍ cvwbi FYvZ¥K Aw·‡Rb cÖvšÍ Øviv AvKwl©Z nq Ges AvqwbK †hŠ‡Mi FYvZ¥K cÖvšÍ cvwbi abvZ¥K nvB‡Wªv‡Rb cÖvšÍ Øviv AvKwl©Z nq| G Kvi‡YB AvqwbK †hŠMmg~n mg‡hvRx †hŠM cvwb‡Z `ªexf‚Z nq|
M.	DÏxc‡Ki †gŠj¸‡jvi g‡a¨ †K¬vwib (Cl), abvZ¥K †hŠMg~jK A¨v‡gvwbqvg (NH) Gi mv‡_ wewµqv K‡i A¨v‡gvwbqvg †K¬vivBW (NH4Cl) †hŠM MVb Ki‡e| 
	†K¬vwi‡bi cvigvYweK msL¨v 17| Gi B‡jKUªb web¨vm Cl(17)  2, 8, 7 A_©vr wbKU¯’ wbw®Œq M¨vm Ar(18) Gi B‡jKUªb web¨vm 2, 8, 8 Gi g‡Zv w¯’wZkxj B‡jKUªb web¨vm AR©‡bi Rb¨ Zvi GKwU B‡jKUª‡bi cÖ‡qvRb nq| ZvB †m hLb wewµqvq AskMÖnY K‡i ZLb GKwU B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq| GK‡hvRx e‡j Zvi Avqb nq †K¬vivBW Avqb (Cl)| GB Avqb cieZ©x‡Z abvZ¥K †hŠMg~jK [NH4]+ Gi mv‡_ wewµqv K‡i A¨v‡gvwbqvg †K¬vivBW †hŠM MVb K‡i| A_©vr NH4+ + Cl  NH4Cl.
N.	DÏxc‡K DwjøwLZ 1g, 2q, 4_© I 5g †gŠj ev g~j‡Ki cÖZxK I ms‡KZ n‡”Q Cu, Al, Cl I NH4| Giv wb‡R‡`i mv‡_ wgwjZ n‡q wZbwU †hŠM Drcbœ K‡i|
	i. CuCl2	ii. AlCl3	iii. NH4Cl 
	mvaviYZ †hŠM MV‡bi mgq avZe AskwU GKwU AavZe Ask ev AavZzi b¨vq wµqvkxj GKwU †hŠMg~j‡Ki mv‡_ hy³ nq| avZe cigvYy¸‡jv B‡jKUªb `vb K‡i abvZ¥K Avq‡b Ges AavZe cigvYy¸‡jv B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ nq| Avi, GB abvZ¥K Ges FYvZ¥K Ask wb‡qB †hŠM MwVZ nq| mvaviYZ †hŠ‡Mi bv‡g abvZ¥K Ask evgw`‡K Ges FYvZ¥K Ask Wvbw`‡K †jLv nq|
i.	CuCl2 Gi †ÿ‡Î Cu †gŠj abvZ¥K Ask MVb K‡i Ges Cl †gŠj FYvZ¥K Ask MVb K‡i| ZvB †hŠ‡Mi ms‡K‡Z Cu evgw`‡K Ges Cl Wvbw`‡K Ae¯’vb K‡i|
ii.	AlCl3 Gi †ÿ‡Î Al abvZ¥K Ask Ges Cl FYvZ¥K Ask MVb K‡i e‡j Al †gŠjwU †hŠ‡Mi evgw`‡K Ges Cl †gŠjwU Wvbw`‡K Ae¯’vb Ki‡e|
iii.	Abyiƒcfv‡e, NH4ClÑG abvZ¥K NH4+ cÖ_‡g Ges FYvZ¥K Cl †k‡l Ae¯’vb K‡i|

cÖkœ -9  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
widvZ imvqb covi mgq H2O I H2O2 ms‡KZ †`‡L wPšÍv Kij, GKB cigvYy w`‡q MwVZ †hŠ‡M Kxfv‡e `yÕiK‡gi mshyw³ n‡Z cv‡i? H2O2 Gi †ÿ‡Î widv‡Zi †hvRbx eyS‡Z †ek Amyweav n‡jv|
	
	K.	†hvR¨Zv B‡jKUªb Kx?	1
L.	wbw®Œq M¨v‡mi †hvRbx k~b¨ †Kb?	2
M.	DÏxc‡Ki cÖ_g †hŠMwU Kxfv‡e MwVZ nq? B‡jKUªb web¨v‡mi mvnv‡h¨ †`LvI|	3
N.	widvZ †kl ch©šÍ H2O2 Gi eÜb I †hvRbx Kxfv‡e mgvavb K‡i? †Zvgvi DË‡ii c‡ÿ hyw³ `vI| 	4


  9bs cª‡kœi DËi  
K.	†Kv‡bv cigvYyi †kl Kÿc‡_i B‡jKUªb msL¨v‡K †hvR¨Zv B‡jKUªb ejv nq|
L.	wbw®Œq M¨v‡mi †hvRbx k~b¨ nIqvi KviY Gi w¯’wZkxj B‡jKUªb web¨vm| 
	†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl Kÿc‡_ hZ msL¨K B‡jKUªb _v‡K A_ev hZ msL¨K we‡Rvo B‡jKUªb _v‡K Zv‡K †gŠ‡ji †hvRbx ev †hvR¨Zv e‡j| †hvR¨Zv g~jZ †Kv‡bv †gŠ‡ji Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi mvg_©¨ ev ÿgZv| ch©vq mviwYi wbw®Œq †kªwYi †gŠjmg~n mvaviYZ Ab¨ †gŠ‡ji mv‡_ hy³ nq bv, ZvB G‡`i †hvR¨Zv k~b¨ aiv nq|
M.	DÏxc‡Ki cÖ_g †hŠMwU n‡jv cvwb (H2O)| H2O Gi AYy‡Z nvB‡Wªv‡Rb I Aw·‡R‡b cigvYy B‡jKUªb †kqv‡ii Øviv mg‡hvRx eÜb MVb K‡i| cvwbi GKwU AYy hv `ywU nvB‡Wªv‡Rb I GKwU Aw·‡Rb cigvYy wb‡q MwVZ| nvB‡Wªv‡Rb I Aw·‡R‡bi B‡jKUªb web¨vm wb¤œiƒc :
	H(1)  1s1;
	O(8)  1s22s22p4
	Aw·‡R‡bi cvigvYweK msL¨v 8, Gi B‡jKUªb web¨vm : 2, 6| nvB‡Wªv‡R‡bi cvigvYweK msL¨v 1, Gi B‡jKUªb web¨vm 1| wbq‡bi B‡jKUªb web¨vm jv‡fi Rb¨ Aw·‡R‡bi me©ewn¯’ ¯Í‡i 2wU B‡jKUªb cÖ‡qvRb| †m Kvi‡Y `ywU nvB‡Wªv‡Rb cigvYyi GKwU K‡i B‡jKUªb Aw·‡R‡bi †hvR¨Zv ¯Í‡ii `ywU B‡jKUª‡bi mv‡_ †kqvi K‡i Aw·‡Rb AóK I nvB‡Wªv‡Rb `yB Gi web¨vm jvf K‡i Ges H2O AYy MVb K‡i|

N.	widvZ †kl ch©šÍ †kqviK…Z B‡jKUª‡bi eÜb †Rvo wnmve K‡i H2O2 Gi eÜb I †hvRbx mgvavb K‡i|
	H2O2 GKwU M¨vmxq AYy hv `ywU nvB‡Wªv‡Rb I `ywU Aw·‡Rb cigvYy wb‡q MwVZ| Aw·‡R‡bi cvigvYweK msL¨v 8| Gi B‡jKUªb web¨vm 2, 6| wbKU¯’ wbw®Œq M¨vm Ne (wbqb) Gi B‡jKUªb web¨vm (2, 8) jv‡fi Rb¨ Gi me©‡kl ¯Í‡i 2wU B‡jKUªb cÖ‡qvRb| GB `ywU B‡jKUªb †m Ab¨ †h‡Kv‡bv †gŠ‡ji cigvYy †_‡K MÖnYI Ki‡Z cv‡i, †kqviI Ki‡Z cv‡i| Avevi, nvB‡Wªv‡R‡bi cvigvYweK msL¨v 1| wbKU¯’ wbw®Œq M¨vm He (wnwjqvg) Gi B‡jKUªb web¨vm 2 AR©b Ki‡Z n‡e| GKwU B‡jKUªb †m Ab¨ †h‡Kv‡bv †gŠj †_‡K MÖnYI Ki‡Z cv‡i Avevi †kqviI Ki‡Z cv‡i|
	GB `ywU †gŠj wg‡j cvwb (H2O) MVb K‡i hvi MVb ÔMÕ †Z Av‡jvPbv Kiv n‡q‡Q| wb‡P H2O2 Gi MVb e¨vL¨v Kiv n‡jv :

wPÎ : H2O2 Gi MVb
	wPÎ †_‡K †`Lv hv‡”Q †h, `ywU Aw·‡Rb cigvYy `ywU nvB‡Wªv‡Rb Gi mv‡_ GKwU K‡i B‡jKUªb †kqvi K‡i Ges wb‡R‡`i g‡a¨ GKwU K‡i B‡jKUªb †kqvi K‡i H2O2 MVb K‡i| G †hŠ‡M 3wU eÜb †Rvo B‡jKUªb I 4wU gy³ †Rvo B‡jKUªb i‡q‡Q| mvwe©Kfv‡e †hŠMwUi †hvRbx k~b¨|

cÖkœ -10  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
A, B Ges C wZbwU †gŠ‡ji cvigvYweK msL¨v h_vµ‡g Z  2, Z I Z + 1| B GKwU wbw®Œq M¨vm| GwU ch©vq mviwYi wØZxq ch©v‡qi †gŠj|
	
	K.	eÜb Kv‡K e‡j? 	1
L.	AóK wbqg Kx? 	2
M.	A Ges C Gi g‡a¨ Kx ai‡bi eÜb n‡e Ges MwVZ †hŠ‡Mi ms‡KZ Kx? 	3
N.	ivmvqwbK eÜb e¨vL¨vq B Gi f‚wgKv Av‡jvPbv Ki|	4


  10bs cª‡kœi DËi  
K.	†h AvKl©Y e‡ji gva¨‡g GKwU cigvYy Ab¨ cigvYyi mv‡_ hy³ nq Zv‡K eÜb ev ivmvqwbK eÜb e‡j|
L.	†hvR¨Zv ¯Í‡i †gŠjmg~‡ni AvUwU B‡jKUªb jvf Kiv‡K AóK wbqg ejv nq|
	†gŠ‡ji cigvYymg~n G‡`i †kl kw³¯Í‡i B‡jKUªb Av`vb-cÖ`vb ev †kqv‡ii gva¨‡g AóK wbqg jvf Ki‡Z Pvq| †kl kw³¯Í‡i AvUwU B‡jKUªb jvf K‡i cigvYymg~n myw¯’Z nq| 
M.	A, B Ges C wZbwU †gŠ‡ji cvigvYweK msL¨v h_vµ‡g Z  2, Z I Z + 1| B GKwU wbw®Œq M¨vm| 
	DÏxc‡K cÖ`Ë kZ© Abyhvqx B †gŠjwU Ne| Ne Gi cvigvYweK msL¨v 10| myZivs A †gŠ‡ji cvigvYweK msL¨v n‡e = Z  2 = 10  2 = 8| G cvigvYweK msL¨vwewkó †gŠ‡ji bvg Aw·‡Rb| C †gŠ‡ji cvigvYweK msL¨v n‡e = Z + 1 = 10 + 1 = 11| G cvigvYweK msL¨wewkó †gŠ‡ji bvg Na|
	ch©vq mviwY‡Z A A_©vr Aw·‡Rb †gŠj 16 bs MÖæ‡c Ges C A_©vr †mvwWqvg †gŠj 1 bs MÖæ‡c Aew¯’Z|
	C A_©vr Na cigvYy Gi evB‡ii K‡ÿ 1wU B‡jKUªb eR©b K‡i wbq‡bi KvVv‡gv jvf K‡i Na+ Avq‡b cwiYZ nq| Gfv‡e `ywU Na cigvYy `ywU B‡jKUªb Z¨vM K‡i 2Na+ MVb K‡i| A A_©vr O cigvYy IB `ywU B‡jKUªb MÖnY K‡i wbq‡bi KvVv‡gv jvf K‡i O2 Avq‡b cwiYZ nq| 2wU Na+ Ges 1wU O2 Avqb ci¯úi hy³ n‡q AvqwbK eÜb MVb K‡i|

	myZivs, A Ges C Gi g‡a¨ MwVZ †hŠ‡Mi bvg I ms‡KZ †mvwWqvg A·vBW (Na2O)|
N.	B GKwU wbw®Œq M¨vm| Avgiv Rvwb, wbw®Œq †gŠjmg~n mn‡R Ab¨ †gŠ‡ji m‡½ ev wb‡R‡`i g‡a¨ †hŠM MVb K‡i bv| wbw®Œq M¨vmmg~‡ni cigvYy gy³ Ae¯’vq we‡klfv‡e w¯’wZkxj| wbw®Œq †gŠ‡ji B‡jKUªb web¨vm †_‡K †`Lv hvq †h, wnwjqvg He(2)  1s2 e¨ZxZ Ab¨ mKj †gŠ‡ji †kl K¶c‡_ (ns2np6) A_©vr AvUwU B‡jKUªb _v‡K|
	Giƒc B‡jKUªb web¨vm ivmvqwbKfv‡e wbw®Œq| †h‡Kv‡bv †gŠj me©‡Zvfv‡e w¯’wZkxj n‡Z Pvq| †gŠjmg~‡ni me©ewn¯’ ¯Í‡i ¯’vqx B‡jKUªb web¨vm bv _vKvq †gŠjmg~n ¯’vqx B‡jKUªb web¨vm MV‡b AvMÖnx nq| d‡j GKwU cigvYy Ab¨ cigvYyi m‡½ wewµqvi gva¨‡g B‡jKUªb eR©b, MÖnY ev †kqvi K‡i wbKUeZx© wbw®Œq †gŠ‡ji B‡jKUªb web¨vm jvf K‡i w¯’wZ jvf K‡i| Gi d‡j ivmvqwbK eÜb m„wó nq| 
	ivmvqwbK eÜb MV‡b cigvYymg~n Ggbfv‡e B‡jKUªb Av`vb-cÖ`vb ev †kqvi K‡i hv‡Z AskMÖnYiZ cÖ‡Z¨KwU cigvYyi me©‡kl ¯Í‡i 8wU B‡jKUªb _v‡K Ges wbw®Œq M¨v‡mi B‡jKUªb web¨vm jvf K‡i| G‡K B‡jKUªbxq AóK wbqg ejv nq| Aí wKQy e¨wZµg Qvov mKj ivmvqwbK eÜb MVb AóK wbqg Øviv e¨vL¨v Kiv hvq| 
	myZivs, ivmvqwbK eÜb e¨vL¨vq B Gi ¸iæZ¡c~Y© f‚wgKv i‡q‡Q|
cÖkœ -11  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
wP‡Î GKwU †hŠ‡Mi eÜb MVb cÖwµqv †`Lv‡bv n‡jv : 

	
	K.	†hvR¨Zv Kx?	1
L.	AvqwbK †hŠM MV‡bi kZ© Kx?	2
M.	wP‡Îi †hŠ‡M †h eÜb MwVZ n‡q‡Q Zv Kx cÖKv‡i MwVZ n‡q‡Q e¨vL¨v Ki|	3
N.	wP‡Îi †hŠ‡Mi Abyiƒc GKwU †hŠ‡Mi eÜb MVb cÖwµqv g~j¨vqb Ki|	4


  11bs cª‡kœi DËi  
K.	†hvR¨Zv g~jZ †Kv‡bv †gŠ‡ji Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi mvg_©¨ ev ÿgZv|
L.	AvqwbK †hŠM MV‡bi kZ© :
1.	AvqwbK eÜb mvaviYZ ch©vq mviwYi MÖæc 1 I 2 Gi avZz Ges MÖæc 16 I 17-Gi AavZzi g‡a¨ N‡U _v‡K|
2.	mvaviYZ †hme cigvYyi me©ewn¯’ kw³¯Í‡i 1 ev 2wU B‡jKUªb _v‡K Zviv cÖ‡qvRbxq msL¨K B‡jKUªb Z¨vM K‡i abvZ¥K Avqb Ges †hme cigvYyi me©ewn¯’ ¯Í‡i 5 ev 6wU B‡jKUªb _v‡K Zviv H cÖ`Ë B‡jKUªb MÖnY K‡i FYvZ¥K Avqb m„wó K‡i AvqwbK eÜb MVb K‡i _v‡K|
M.	wP‡Î cigvYyØ‡qi bvg h_vµ‡g Mg I O| G¸‡jv wg‡j MgO †hŠM MVb K‡i| MgO AYy‡Z AvqwbK eÜb MwVZ n‡q‡Q| 
	g¨vM‡bwmqv‡gi cvigvYweK msL¨v 12| Gi B‡jKUªb web¨vm 2, 8, 2| Gi †kl K¶c‡_ 2wU B‡jKUªb Av‡Q| G `ywU B‡jKUªb Z¨vM Ki‡j Mg2+ Avq‡bi m„wó nq, hvi B‡jKUªb web¨vm (2, 8) wbw®Œq M¨vm wbq‡bi Abyiƒc| Aciw`‡K, Aw·‡R‡bi cvigvYweK msL¨v 8 Ges B‡jKUªb web¨vm 2, 6| g¨vM‡bwmqvg cigvYy KZ…©K Z¨vMK…Z 2wU B‡jKUªb MÖnY Ki‡j O2– Avq‡bi m„wó nq, hvi B‡jKUªb web¨vm nq 2, 8| A_©vr wbw®Œq M¨vm wbqb Gi Abyiƒc| m„ó Mg2+ I O2– AvqbØq wecixZ Avavbhy³ nIqvq ci¯ú‡ii cÖwZ AvK…ó nq Ges g¨vM‡bwmqvg A·vBW MgO Gi m„wó K‡i| A_©vr, g¨vM‡bwmqvg A·vB‡W AvqwbK eÜb we`¨gvb _v‡K|

N.	wP‡Îi †hŠ‡Mi Abyiƒc GKwU †hŠM n‡jv CaS| GB †hŠMwU K¨vjwmqvg avZz (Ca) I mvjdvi AavZz (S) wg‡j MwVZ n‡q‡Q| A_©vr, G‡Z AvqwbK eÜb we`¨gvb|
	Ca Gi cvigvYweK msL¨v 20| Gi B‡jKUªb web¨vm 2, 8, 8, 2 A_©vr Gi †kl Kÿc‡_ 2wU B‡jKUªb Av‡Q| G `ywU B‡jKUªb Z¨vM Ki‡j Ca2+ Avq‡bi m„wó nq hvi B‡jKUªb web¨vm (2, 8, 8) wbw®Œq M¨vm AvM©‡bi (Ar) Abyiƒc|
	Aciw`‡K, S Gi cvigvYweK msL¨v 16| Gi B‡jKUªb web¨vm 2, 8, 6| A_©vr Gi †kl Kÿc‡_ AviI 2wU B‡jKUªb MÖnY Ki‡j S2 Avq‡bi m„wó nq hvi B‡jKUªb web¨vmI (2, 8, 8) wbKU¯’ wbw®Œq M¨vm AvM©‡bi (Ar) Abyiƒc| m„ó Ca2+ I S2 Avqb `ywU wecixZ Avavbhy³ nIqvq ci¯ú‡ii cÖwZ AvK…ó nq Ges CaS †hŠM m„wó K‡i|

	Gfv‡e wP‡Î †`Lv‡bv MgO †hŠ‡Mi Abyiƒc cÖwµqvq Av‡iKwU †hŠM CaS Gi eÜb MwVZ nq| 
cÖkœ -12  wb‡Pi wPÎwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :

	
	K.	GKwU FYvZ¥K †hŠMg~j‡Ki D`vniY `vI|	1
L.	mg‡hvRx eÜb MV‡bi kZ© Kx? 	2
M.	wP‡Î Kx ai‡bi eÜb ˆZwi n‡q‡Q Av‡jvPbv Ki| 	3
N.	wP‡Î msNwUZ eÜb Øviv †gŠwjK I †hŠwMK Dfq cÖKvi AYy MVb m¤¢e wKbv hyw³mn g~j¨vqb Ki| 	4


  12bs cª‡kœi DËi  
K.	GKwU FYvZ¥K †hŠMg~j‡Ki D`vniY n‡jv dm‡dU (PO)| 
L.	mg‡hvRx eÜb MV‡bi kZ© :
1.	mvaviYfv‡e `ywU AavZe cigvYyi g‡a¨ mg‡hvRx eÜb N‡U _v‡K| 
2.	eÜ‡b AskMÖnYKvix cigvYy mgmsL¨K B‡jKUªb †hvMvb w`‡q GK ev GKvwaK B‡jKUªb hyMj m„wó K‡i hv Dfq cigvYy mgvbfv‡e †kqvi K‡i|
M.	wP‡Î mg‡hvRx eÜb MwVZ n‡q‡Q|
	wP‡Îi †K›`ªxq cigvYywUi B‡jKUªb web¨vm  2, 5| Kv‡RB GwU n‡jv bvB‡Uªv‡Rb (N)| Gi †kl kw³¯Í‡i cuvPwU B‡jKUªb Av‡Q| GLb wbKU¯’ wbw®Œq M¨vm Ne Gi B‡jKUªb web¨vm (2, 8) jvf Ki‡Z AviI wZbwU B‡jKUªb cÖ‡qvRb| 
	Ab¨w`‡K, nvB‡Wªv‡R‡bi B‡jKUªb web¨vm H(1)1s1| A_©vr wbKU¯’ wbw®Œq M¨vm He Gi web¨vm 1s2 jvf Ki‡Z 1wU B‡jKUªb cÖ‡qvRb| ZvB 3wU nvB‡Wªv‡Rb cigvYy 3wU I 1wU N cigvYy 3wU B‡jKUªb †kqvi K‡i wZbwU eÜb †Rvo B‡jKUªb hyMj m„wó K‡i GKK eÜ‡b Ave× n‡q NH3 (A¨v‡gvwbqv) AYy MVb K‡i|

	A_©vr, N I H Gi g‡a¨ mg‡hvRx eÜb MwVZ n‡q‡Q|
N.	wP‡Î †h eÜb msNwUZ n‡q‡Q †mwU n‡jv mg‡hvRx eÜb|
	AavZe cigvYymg~‡ni g‡a¨ mgmsL¨K B‡jKUªb †kqvi Kivi gva¨‡g mg‡hvRx eÜb MwVZ nq| G B‡jKUªb †kqvi GKB cigvYyi g‡a¨ ev wfbœ cigvYyi g‡a¨ n‡Z cv‡i| hLb GKB iKg `ywU AavZe cigvYyi g‡a¨ B‡jKUªb †kqvi N‡U Ges Dfq cigvYy mgvbfv‡e †kqviK…Z B‡jKUªb hyMj e¨envi K‡i wbw®Œq M¨v‡mi B‡jKUªb web¨vm jvf K‡i ZLb †gŠwjK AYy MwVZ nq| †hgb : †gŠwjK AYy H2 MV‡b mg‡hvRx eÜb Øviv `ywU nvB‡Wªv‡Rb cigvYy GKwÎZ nq, ZLb Dfq cigvYy †_‡K GKwU K‡i (1s1) B‡jKUªb †hvMvb w`‡q GKwU B‡jKUªb hyMj m„wó K‡i| H B‡jKUªb hyMj `ywU cigvYyi wbDwK¬qvm‡K cwi‡eób K‡i P‡j| d‡j cÖwZwU H cigvYy wbKUZg wbw®Œq M¨vm wnwjqvg (He) Gi B‡jKUªb web¨vm 1s2 jvf K‡i| 
	H. + H  H. H ev, H – H ev H2 †gŠwjK AYy| 
	Ab¨w`‡K, wfbœ cigvYyi g‡a¨ eÜb †Rvo B‡jKUªb m„wó Ki‡j Dfq cigvYy wbKUZg wbw®Œq M¨v‡mi B‡jKUªb web¨vm jvf Kivi gva¨‡g mg‡hvRx †hŠwMK AYy MVb K‡i| †hgb : HCl AYy MV‡b H Gi B‡jKUªb web¨vm H(1) 1 Ges †K¬vwi‡bi B‡jKUªb web¨vm Cl(17) 2, 8, 7 A_©vr nvB‡Wªv‡R‡bi 1wU I †K¬vwi‡bi 1wU B‡jKUªb w`‡q GKwU eÜb †Rvo B‡jKUªb m„wó Kiv hvq| d‡j nvB‡Wªv‡Rb cigvYyi me©‡gvU `ywU Ges †K¬vwib cigvYyi me©‡kl kw³¯Í‡i me©‡gvU 8wU B‡jKUªb cvIqv m¤¢e nq| Gfv‡e H I Cl cigvYyi g‡a¨ mg‡hvRx GKK eÜb m„wó nq|
[bookmark: _MON_1342802411][bookmark: _MON_1342853644][bookmark: _MON_1351004467][bookmark: _MON_1352787881][bookmark: _MON_1352793077][bookmark: _MON_1430230984]	
	myZivs, mg‡hvRx eÜb Øviv †gŠwjK I †hŠwMK Dfq cÖKvi AYy MVb Kiv m¤¢e|

cÖkœ -13  wb‡Pi wPÎwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :

	
	K.	wecixZ Avavbhy³ Avqb Øviv Kx ai‡bi eÜb ˆZwi nq?	1	
L.	†gŠ‡ji cigvYy‡Z K¨vUvqb Kxfv‡e m„wó nq? 	2
M.	wP‡Îi †hŠ‡Mi eÜb cÖwµqv e¨vL¨v Ki|	3
N.	wP‡Îi †hŠ‡Mi ˆewkó¨ Av‡jvPbv Ki|	4


  13bs cª‡kœi DËi  
K.	wecixZ Avavbhy³ Avqb Øviv MwVZ †hŠ‡M AvqwbK eÜb ˆZwi nq|  
L.	†hme †gŠ‡ji †kl kw³¯Íi ev †hvR¨Zv ¯Í‡i Kg msL¨K (1, 2, 3) B‡jKUªb _v‡K †mme †gŠj mn‡RB B‡jKUªb Z¨vM K‡i| ¯^vfvweK Ae¯’vq cigvYyi B‡jKUªb I †cÖvUb msL¨v mgvb _v‡K| B‡jKUªb Z¨v‡Mi Kvi‡Y Kÿc‡_ B‡jKUª‡bi Zzjbvq wbDwK¬qv‡m abvZ¥K Pv‡R©i cwigvY GK GKK †e‡o hvq| ZLb GwU GKK abvZ¥K PvR©hy³ cigvYy ev K¨vUvq‡b cwiYZ nq| Gfv‡e †gŠ‡ji cigvYy‡Z K¨vUvqb m„wó nq|
M.	wP‡Îi †hŠM CaCl2 GKwU AvqwbK †hŠM| 
	K¨vjwmqvg cigvYyi (Ca) B‡jKUªb web¨vm 20Ca  2, 8, 8, 2| A_©vr Gi me©ewn¯’ ¯Í‡i 2wU B‡jKUªb we`¨gvb|
	Ab¨w`‡K, †K¬vwib (Cl) cigvYyi B‡jKUªb web¨vm 17 Cl  2, 8, 7 A_©vr ewn¯’ ¯Í‡i 7wU B‡jKUªb we`¨gvb| ivmvqwbK wewµqvi mgq Ca cigvYy Zvi me©ewn¯’ ¯Í‡ii 2wU B‡jKUªb Cl cigvYy‡K `vb K‡i AóK c~Y© K‡i Ges wbw®Œq M¨vm AvM©‡bi (Ar) B‡jKUªb web¨vm (18Ar  2, 8, 8) AR©b K‡i †m m‡½ Ca2+ Avq‡b cwiYZ nq| Ab¨w`‡K, 2wU Cl cigvYy cÖ‡Z¨‡K 1wU K‡i B‡jKUªb jvf K‡i Ar-Gi B‡jKUªb web¨vm (2, 8, 8) AR©b K‡i Ges Cl– Avq‡b cwiYZ nq| GLb wecixZagx© Avqb Ca2+ Ges `ywU Cl– Avqb w¯’i ˆe`y¨wZK AvKl©Y Øviv Ave× n‡q CaCl2 bvgK AvqwbK †hŠM MVb K‡i|

N.	wPÎ Abymv‡i CaCl2 GKwU AvqwbK †hŠM hv wb‡gœv³ ˆewkó¨mg~n cÖ`k©b K‡i :
	1.	mvaviY Pv‡c I Zv‡c CaCl2 GKwU KwVb c`v_©|
	2.	Gi Mjbv¼ I ùzUbv¼ D”P|
	3.	GwU cvwb‡Z `ªeYxq|
	4.	MwjZ ev `ªexf‚Z Ae¯’vq we`y¨r cwienb K‡i| 
	Avgiv Rvwb, KwVb AvqwbK c`v‡_©i Avqbmg~n w¯’i ˆe`y¨wZK AvKl©Y ej Øviv ùwUK †Kjv‡m Ae¯’vb K‡i| ZvB Zv‡`i weMwjZ Ki‡Z cÖPzi Zvckw³i cÖ‡qvRb nq A_©vr Mjbv¼ I ùzUbv¼ D”P nq| AvqwbK †hŠMmg~‡ni abvZ¥K Avav‡bi m‡½ †cvjvi cvwbi AYyi FYvZ¥K cÖv‡šÍi Ges FYvZ¥K Avav‡bi m‡½ †cvjvi cvwbi AYyi abvZ¥K cÖv‡šÍi AvKl©‡Y AvKwl©Z nq Ges †Kjvm j¨vwUm †_‡K µgk `ªe‡Y P‡j Av‡m Ges `ªveK AYy cvwb ms‡hvwRZ n‡q `ªexf‚Z nq| ZvB, CaCl2 KwVb Ae¯’vq we`y¨r cwienb K‡i bv, wKš‘ MwjZ Ges `ªexf‚Z Ae¯’vq gy³ B‡jKUª‡bi Dcw¯’wZi Kvi‡Y we`y¨r cwienb K‡i| 
cÖkœ -14  imvqb cixÿvMv‡i wkÿv_©xiv GKwU cv‡Î eid‡K Zvc w`‡j wb¤œiƒc DcvË †cj :
	ZvcgvÎv (C)
	 10
	0
	0
	0
	25
	50
	75
	100
	100
	120

	mgq (wgwbU)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18



	
	K.	wbtmiY Kx? 	1
L.	gwiPv m„wó Kx ai‡bi cwieZ©b e¨vL¨v Ki|	2
M.	QK KvM‡R cÖ`Ë Dcv‡Ëi GKwU wPÎ A¼b K‡i 26 wgwbU Ges 1416 wgwbU ZvcgvÎv AcwiewZ©Z _vKvi KviY e¨vL¨v Ki|	3
N. 	eÜb †Rvo I gy³ †Rvo B‡jKUªb D‡jøL K‡i DÏxc‡Ki †hŠMwUi wPÎ A¼b Ki Ges gy³ †Rvo B‡jKUª‡bi fi wbY©q Ki|	4


  14bs cª‡kœi DËi  
K.	miæ wQ`ªc‡_ †Kv‡bv M¨v‡mi AYymg~‡ni D”PPvc †_‡K wbgœPvc AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 
L.	gwiPv m„wó GKwU ivmvqwbK cwieZ©b| 
	weï× †jvnv Rjxq ev‡®úi Dcw¯’wZ‡Z evqyi Aw·‡R‡bi mv‡_ ivmvqwbK wewµqvi gva¨‡g †jvnvi A·vBW bvgK m¤ú~Y© bZzb c`v‡_© cwiYZ nq hv gwiPv bv‡g cwiwPZ| gwiPvi ag© †jvnv, Aw·‡Rb I cvwb n‡Z m¤ú~Y© wfbœ| myZivs, †jvnvi Dci gwiPv cov GKwU ivmvqwbK cwieZ©b| 
M.	DÏxc‡Ki DcvË¸‡jv wb‡q ei‡di Zvc‡iLv A¼b Kiv n‡jv :

	Aw¼Z †jLwPÎwU‡Z A  B ch©šÍ ZvcgvÎvi cwieZ©b n‡jv, wKš‘ B  C ch©šÍ n‡jv bv| Avevi, C  D ch©šÍ ZvcgvÎvi cwieZ©b n‡jv, wKš‘ D  E ch©šÍ n‡jv bv| E  F ch©šÍ ZvcgvÎv Avevi evo‡Z _vKj| 
	A_©vr DcvË †_‡K AswKZ †jLwPÎ †_‡K †`Lv hvq (B  C) 2 – 6 wgwbU Ges (D  E) 14 – 16 wgwbU ch©šÍ ZvcgvÎvi †Kv‡bv cwieZ©b nq bv| KviY, c`v_© hLb †fŠZ Ae¯’v cwieZ©b K‡i ZLb Zv‡ci cÖ‡qvRb nq| ZvB evB‡i †_‡K hLb †Kv‡bv e¯‘‡K DËß Kiv nq ZLb mswkøó e¯‘ Zvi †fŠZ Ae¯’v cwieZ©‡b Zvc MÖnY K‡i _v‡K| Avi ZvB G mgq ZvcgvÎv w¯’i _v‡K| †fŠZ Ae¯’v cwieZ©‡b e¨eüZ G Zvc‡K myßZvc ejv nq| 
	wP‡Î mg‡qi mv‡_ ZvcgvÎvi cwieZ©b (e„w×) †`Lv‡bv n‡q‡Q| A_©vr ZvcgvÎv evovi mv‡_ c`v‡_©i †fŠZ Ae¯’viI cwieZ©b n‡”Q| B  C eivei ZvcgvÎv w¯’i _vKvi A_© n‡jv B we›`y‡Z e¯‘ Mj‡Z ïiæ K‡i‡Q Ges BC eivei Mjb mgvß nq| Abyiƒcfv‡e, D  E eivei e¯‘ Zij Ae¯’v n‡Z ev®úxq Ae¯’vq iƒcvšÍi N‡U‡Q| ZvB Dfq Ae¯’vq ZvcgvÎv w¯’i i‡q‡Q| 
N.	DÏxc‡Ki †hŠMwU n‡jv cvwb (H2O)| wb‡P H2O AYy‡Z we`¨gvb eÜb †Rvo I gy³ †Rvo B‡jKUªb D‡jøL K‡i H2O Gi wPÎ A¼b Kiv n‡jv :
	†hŠM MV‡b GKwU cigvYyi ewn¯’ ¯Í‡ii †h B‡j±ªb †Rvo eÜb MV‡b AskMÖnY K‡i bv, Zv‡`i‡K gy³ †Rvo B‡jKUªb e‡j| Avevi, GKwU cigvYyi ewn¯’ ¯Í‡i †h AhyM¥ B‡jKUªb Ab¨ cigvYyi AhyM¥ B‡jKUª‡bi mv‡_ †kqv‡ii gva¨‡g †h B‡jKUªb †Rvo m„wó K‡i Zv‡K eÜb †Rvo B‡jKUªb e‡j| 
	H2O AYy‡Z we`¨gvb O I H Gi B‡jKUªb we`¨gvbÑ
	8O  1s22s22px22py12pz1
	1H  1s1
	H2O AYy‡Z O cigvYy Zvi me©ewn¯’ ¯Í‡ii `ywU AhyM¥ B‡jKUªb Øviv 2wU H cigvYyi mv‡_ eÜb MVb K‡i| A_©vr `ywU eÜb †Rvo B‡jKUªb eÜ‡b Ask †bq bv| Giv H2O AYy‡Z gy³ †Rvo B‡jKUªb wn‡m‡e we`¨gvb _v‡K| d‡j wb‡gœv³fv‡e H2O AYy MwVZ nq| 

wPÎ : H2O AYy‡Z we`¨gvb gy³ †Rvo B‡jKUªb
	gy³ †Rvo B‡jKUª‡bi fi wbY©q : cvwb (H2O) AYy‡Z 2 †Rvov gy³ †Rvo B‡jKUªb we`¨gvb _v‡K|
	Avgiv Rvwb,
		1wU B‡jKUª‡bi cÖK…Z fi = 9.11  1028g
	 2 †Rvov ev 4wU B‡jKUª‡bi cÖK…Z fi = 4  9.11  1028g
		= 3.64  1027g
cÖkœ -15  A, B, C I D PviwU †gŠj hv‡`i cvigvYweK msL¨v h_vµ‡g 6, 9, 17, 20|	
	
	K.	mg‡hvRx eÜb Kv‡K e‡j? 	1
L.	†gŠ‡ji cigvYy msL¨vi AbycvZ †_‡K Kxfv‡e ms‡KZ †jLv nq?	2
M.	B I D †gŠjØ‡qi g‡a¨ eÜb MVb cÖwµqv eY©bv Ki|	3
N. 	B I D Gi mgš^‡q MwVZ †hŠM cvwb‡Z `ªeYxq n‡jI A I C †gŠjØ‡qi mgš^‡q MwVZ †hŠM cvwb‡Z A`ªeYxqÑe¨vL¨v Ki| 	4


  15bs cª‡kœi DËi  
K.	me©‡kl kw³¯Í‡i ¯’vqx B‡jKUªb web¨vm jv‡fi Rb¨ B‡jKUªb †kqv‡ii gva¨‡g †h eÜb MwVZ nq, Zv‡K mg‡hvRx eÜb e‡j| 
L.	ms‡KZ †jLvi †ÿ‡Î AwaK abvZ¥K †gŠj‡K cÖ_‡g †jLv nq|
	`ywU wbi‡cÿ cigvYyi gva¨‡g ˆZwi †hŠ‡Mi ms‡K‡Z ch©vq mviwYi evg cv‡ki †gŠj‡K cÖ_‡g †jLv nq| †Kv‡bv GKwU †gŠ‡ji †hvR¨Zv‡K Aci †gŠ‡ji msL¨v wn‡m‡e †gŠ‡ji cigvYy msL¨vi AbycvZ †_‡K ms‡KZ †jLv nq| 
M.	B †gŠ‡ji cvigvYweK msL¨v 9| myZivs B †gŠjwUi bvg F (†d¬vwib)| Gi B‡jKUªb web¨vm 2, 7| D †gŠ‡ji cvigvYweK msL¨v 20| myZivs D †gŠjwUi bvg Ca (K¨vjwmqvg)| Gi B‡jKUªb web¨vm 2, 8, 8, 2| K¨vjwmqvg cigvYy Gi evB‡ii kw³¯Í‡ii 2wU B‡jKUªb eR©b K‡i AvM©‡bi (Ar) KvVv‡gv (2, 8, 8) jvf K‡i Ca++ Avq‡b cwiYZ nq| Ab¨w`‡K 2wU †d¬vwib cigvYyi cÖ‡Z¨‡K 1wU K‡i H ewR©Z B‡jKUªb MÖnY K‡i F Avq‡b cwiYZ nq Ges cÖwZwU F cigvYy wbq‡bi (Ne) KvVv‡gv (2, 8) jvf K‡i| Gfv‡e Drcbœ GKwU Ca++ Avqb Ges `ywU F Avqb Zwor AvKl©‡Y ci¯ú‡ii m‡½ wgwjZ n‡q CaF2 AvqwbK eÜb MVb K‡i| 
	+ +   +  +   CaF2
	2, 7    2, 8, 8, 2     2,7                    2, 8             2, 8, 8            2, 8    
N.	B I D Gi mgš^‡q MwVZ †hŠM CaF2| A †gŠ‡ji cvigvYweK msL¨v 6| A_©vr A †gŠjwUi bvg Kve©b (C)| C †gŠjwUi cvigvYweK msL¨v 17| A_©vr C †gŠjwUi bvg †K¬vwib (Cl)| myZivs, A I C Gi mgš^‡q MwVZ †hŠM CCl4|
	CaF2 AvqwbK †hŠM Ges CCl4 mg‡hvRx †hŠM| cvwb‡Z cÖvq mKj AvqwbK †hŠM `ªexf‚Z nq| Aciw`‡K, †ewkifvM mg‡hvRx †hŠM cvwb‡Z `ªexf‚Z nq bv| GRb¨ CaF2 cvwb‡Z `ªeYxq n‡jI CCl4 cvwb‡Z A`ªeYxq _v‡K| 
	Gi KviY AvqwbK †hŠ‡M abvZ¥K I FYvZ¥K cÖvšÍ _v‡K| abvZ¥K cÖvšÍ cvwbi FYvZ¥K Aw·‡Rb cÖvšÍ Øviv Ges FYvZ¥K cÖvšÍ cvwbi abvZ¥K nvB‡Wªv‡Rb cÖvšÍ Øviv AvKwl©Z nq| GRb¨, CaF2 cvwb‡Z `ªeYxq nq| CCl4 †cvjvi G cÖvšÍ bv _vKvq cvwb‡Z A`ªeYxq _v‡K| 
	myZivs, B I D Gi mgš^‡q MwVZ †hŠM cvwb‡Z `ªeYxq n‡jI A I C †gŠjØ‡qi mgš^‡q MwVZ †hŠM cvwb‡Z A`ªeYxq| 
cÖkœ -16  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
NaF GKwU AvqwbK †hŠM Avi CH4 GKwU mg‡hvRx †hŠM|
	
	K.	Kve©b †gŠ‡ji B‡jKUªb web¨vm wjL|	1
L.	†gŠ‡ji cigvYy Kxfv‡e A¨vbvq‡b cwiYZ nq?	2
M.	DÏxc‡K AvqwbK †hŠ‡Mi eÜb cÖwµqv †`LvI|	3
N.	DÏxc‡Ki CH4 †K mg‡hvRx †hŠM ejvi KviY e¨vL¨v Ki|	4


  16bs cª‡kœi DËi  
K.	Kve©b †gŠ‡ji B‡jKUªb web¨vm n‡jv :
	C(6) : 1s22s22p2p
L.	¯^vfvweK Ae¯’vq cigvYyi B‡jKUªb I †cÖvUb msL¨v mgvb _v‡K| †hme †gŠ‡ji †kl kw³¯Íi ev †hvR¨Zv ¯Í‡i †ewk msL¨K (5, 6, 7) B‡jKUªb _v‡K †mme †gŠj mn‡RB B‡jKUªb MÖnY K‡i| GKwU B‡jKUªb MÖn‡Yi Kvi‡Y wbDwK¬qv‡m FYvZ¥K Pv‡R©i cwigvY GK GKK †e‡o hvq| ZLb GwU GKK FYvZ¥K PvR©hy³ cigvYy ev A¨vbvq‡b cwiYZ nq| Gfv‡e †gŠ‡ji cigvYy A¨vbvq‡b cwiYZ nq|
M.	DÏxc‡K NaF GKwU AvqwbK †hŠM| Na I F †gŠ‡ji B‡jKUªb web¨vm h_vµ‡g 2, 8, 1 Ges 2, 7| 
	Na cigvYy †kl kw³¯Í‡ii 1wU B‡jKUªb Z¨vM K‡i wbw®Œq wbqb M¨v‡mi myw¯’Z B‡jKUªb web¨vm (2, 8) jvf K‡i Na+ Avq‡b cwiYZ nq| Aciw`‡K, F cigvYy IB ewR©Z B‡jKUªb MÖnY K‡i wbqb M¨v‡mi myw¯’Z B‡jKUªb web¨vm jvf K‡i F Avq‡b cwiYZ nq| GLb, Na+ Ges F Avqb Zwor AvKl©Y Øviv ci¯úi hy³ n‡q NaF AYy m„wó K‡i|

N.	†hvR¨Zv ¯Í‡ii B‡jKUªb †kqv‡ii gva¨‡g MwVZ nq e‡j CH4 †K mg‡hvRx ejv nq|
	hLb Kve©b (C) cigvYy nvB‡Wªv‡Rb (H) cigvYyi m‡½ wewµqv K‡i wg‡_b (CH4) †hŠ‡Mi AYy MVb K‡i, ZLb Kve©b cigvYyi me©ewn¯’ K¶c‡_i 4wU B‡jKUªb, 4wU nvB‡Wªv‡Rb cigvYyi 1wU K‡i B‡jKUª‡bi m‡½ hy³ n‡q 4wU eÜb †Rvo B‡jKUªb MVb K‡i| d‡j Kve©b cigvYy wbKUeZ©x wbw®Œq M¨vm wbq‡bi B‡jKUªb KvVv‡gv (2, 8) Ges nvB‡Wªv‡Rb cigvYy wbKUeZ©x wbw®Œq M¨vm wnwjqv‡gi B‡jKUªb KvVv‡gv jvf K‡i| d‡j wg‡_b AYy (CH4) Drcbœ nq|

	†hvR¨Zv ¯Í‡ii B‡jKUªb †kqv‡ii gva¨‡g CH4 †hŠM MwVZ nq e‡j GwU mg‡hvRx †hŠM|
cÖkœ -17  ch©vq mviwYi Z…Zxq ch©v‡qi †gŠj¸‡jv jÿ Ki :
	†gŠj
	Na
	Mg
	Al
	Si
	P
	S
	Cl
	Ar



	
	K.	†cvjvi †hŠM Kv‡`i ejv nq?	1
L.	eÜb †Rvo I gy³ †Rvo B‡jKUªb ej‡Z Kx †evS?	2
M.	DÏxc‡K cÖ`Ë ch©vqwUi cÖ_g I mßg †gŠ‡ji B‡jKUªb web¨vm wj‡L eÜb Kxfv‡e MwVZ nq †`LvI|	3
N.	ÔMÕ †Z MwVZ †hŠMwUi MjbvsK, `ªeYxqZv I cvwb‡Z `ªexf‚Z n‡j Zwor cwienb ˆewkó¨ e¨vL¨v Ki|	4


  17bs cª‡kœi DËi  
K.	†hme mg‡hvRx †hŠ‡Mi AYy‡Z abvZ¥K I FYvZ¥K cÖv‡šÍi m„wó nq Zv‡`i †cvjvi †hŠM ejv nq| †hgb : cvwb, wPwb, A¨vj‡Kvnj BZ¨vw`|
L.	mg‡hvRx †hŠM MV‡bi mgq †Kv‡bv cigvYyi hZ †Rvov B‡jKUªb eÜb MV‡b AskMÖnY K‡i Zv‡`i eÜb †Rvo B‡jKUªb e‡j Avi hviv eÜb MV‡b AskMÖnY K‡i bv Zv‡`i gy³ †Rvo B‡jKUªb e‡j| †hgb : H2O AYy‡Z 2wU eÜb †Rvo Ges 1wU gy³‡Rvo B‡jKUªb Av‡Q|
M.	DÏxc‡K cÖ`Ë ch©vqwUi cÖ_g I mßg †gŠj h_vµ‡g Na I Cl| Na Ges Cl cigvYyØ‡qi B‡jKUªb web¨vm wbgœiƒc :
	Na (11)  1s22s22p6 
	Cl (17)  1s22s22p6 
†mvwWqvg cigvYyi me©ewn¯’ ¯Í‡i GKwUgvÎ B‡jKUªb (3s1) we`¨gvb| A_©vr †mvwWqvg cigvYy‡Z Gi wbKU¯’ wbw®Œq M¨vm wbqb (Ne) = 2, 8 A‡cÿv GKwU B‡jKUªb †ewk Av‡Q| Ab¨w`‡K, †K¬vwib cigvYyi me©ewn¯’ ¯Í‡i 7wU B‡jKUªb (3s2 3p5) we`¨gvb| A_©vr †K¬vwib cigvYy‡Z Gi wbKU¯’ wbw®Œq M¨vm AvM©b (Ar) = 2, 8, 8 A‡cÿv GKwU B‡jKUªb Kg Av‡Q|
	†mvwWqvg Ges †K¬vwib cigvYyØq GKwÎZ n‡j †mvwWqvg cigvYyi 3q kw³¯Íi †_‡K 1wU B‡jKUªb †K¬vwib cigvYy‡Z ¯’vbvšÍwiZ nq| Gi d‡j †mvwWqvg cigvYy GKK abvZ¥K PvR©wewkó †mvwWqvg Avq‡b (Na+) cwiYZ nq| A_©vr, Na+ Avq‡bi B‡jKUªb web¨vm wbw®Œq M¨vm wbq‡bi Abyiƒc nq|   Na+ (10)  1s2 2s2 2p6 = Ne
	Aciw`‡K, †K¬vwib cigvYy GKK FYvZ¥K PvR©wewkó †K¬vivBW Avq‡b (Cl) cwiYZ nq| GKB m‡½ Gi B‡jKUªb web¨vm wbKU¯’ wbw®Œq M¨vm AvM©‡bi (Ar) Abyiƒc nq|
	Cl(18)  1s2 2s2 2p6 3s2 3p6 = Ar

	B‡jKUªb `vb I MÖn‡Yi d‡j m„ó †mvwWqvg Avqb (Na+) Ges †K¬vivBW Avqb (Cl) wecixZ PvR©hy³ nIqvq w¯’i ˆe`y¨wZK AvKl©Y ej Øviv ci¯ú‡ii cÖwZ AvK…ó nq| Gfv‡e, †mvwWqvg †K¬vivBW (NaCl) †hŠM MwVZ nq|
N.	ÔMÕ †Z MwVZ †hŠMwU NaCl; hvi MjbvsK 801C| GwU GKwU AvqwbK †hŠM|
	Avgiv Rvwb, AvqwbK †hŠ‡Mi wecixZ PvR©hy³ Avqbmg~n Zxeª AvKl©‡Yi d‡j Giv ci¯ú‡ii m‡½ `„pfv‡e Ave× _v‡K| G‡`i ci¯úi †_‡K Avjv`v Ki‡Z n‡j cÖPzi Zvckw³ cÖ‡qv‡Mi cÖ‡qvRb nq| G Kvi‡Y NaCl A_©vr AvqwbK †hŠ‡Mi MjbvsK †ewk nq|
	cvwb‡Z cÖvq mKj AvqwbK †hŠM `ªexf‚Z nq, hw`I cvwb GKwU mg‡hvRx †hŠM| NaCl †hŠ‡M abvZ¥K I FYvZ¥K cÖvšÍ _v‡K| NaCl †hŠ‡Mi abvZ¥K cÖvšÍ cvwbi FYvZ¥K Aw·‡Rb cÖvšÍ Øviv AvKwl©Z nq Ges FYvZ¥K cÖvšÍ cvwbi abvZ¥K nvB‡Wªv‡Rb cÖvšÍ Øviv AvKwl©Z nq Ges cvwb‡Z `ªexf‚Z nq| GB NUbv‡K mg‡hvRx †hŠ‡Mi †cvjvwiwU ejv nq|

wPÎ : cvwb AYy ms‡hvwRZ Na+ I Cl Avqb
	NaCl AvqwbK †hŠM| KwVb Ae¯’vq GwU Zwor cwienb K‡i bv| wKš‘ cvwb‡Z `ªexf‚Z n‡j NaCl †hŠ‡Mi Dcv`vb Avqb¸‡jv ci¯úi †_‡K wew”Qbœ n‡q Zwor cwienb Ki‡Z ïiæ K‡i| ZLb NaCl Gi eÜb †f‡O hvq|
cÖkœ -18  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
A I B `yBwU †gŠj †hLv‡b A †gŠ‡j PviwU kw³¯Íi I B †gŠ‡j `yBwU kw³¯Íi we`¨gvb, G‡`i me©‡kl kw³¯Í‡ii B‡jKUªb msL¨v wb‡P †`Lv‡bv n‡jv :

	
	K.	A¨vbvqb Kv‡K e‡j?	1
L.	Aw·‡R‡bi †hvR¨Zv I †hvR¨Zv B‡jKUªb wfbœÑ e¨vL¨v Ki|	2
M.	A I B Øviv MwVZ †hŠ‡Mi ms‡KZ wbY©q Ki|	3
N.	B †gŠjwU AvqwbK I mg‡hvRx Dfq ai‡bi †hŠM MVb Ki‡jI A †gŠjwU ïay AvqwbK †hŠM MVb K‡i hyw³mn e¨vL¨v Ki|	4


  18bs cª‡kœi DËi  
K.	FYvZ¥K Avavbhy³ cigvYy‡K A¨vbvqb e‡j|
L.	†hvR¨Zv g~jZ †Kv‡bv †gŠ‡ji Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi mvg_©¨ ev ÿgZv| Aw·‡Rb †gŠjwUi GKwU cigvYy nvB‡Wªv‡R‡bi `ywU cigvYyi mv‡_ hy³ n‡q GK AYy cvwb (H2O) Drcbœ K‡i| myZivs, Aw·‡R‡bi †hvR¨Zv `yB|
	Ab¨w`‡K, †Kv‡bv †gŠ‡ji me©ewn¯’ ¯Í‡i we`¨gvb B‡jKUªb msL¨v‡K D³ †gŠ‡ji †hvR¨Zv B‡jKUªb e‡j| Aw·‡R‡bi cvigvYweK msL¨v 4; B‡jKUªb web¨vm 2, 6| A_©vr Gi me©ewn¯’ ¯Í‡i 6wU B‡jKUªb Dcw¯’Z| myZivs, Aw·‡R‡bi †hvR¨Zv B‡jKUªb 6|
	myZivs, Aw·‡R‡bi †hvRbx I †hvRbx B‡jKUªb wfbœ|
M.	DÏxc‡Ki A †gŠjwU‡Z PviwU kw³¯Íi i‡q‡Q| A_©vr GwU ch©vq mviwYi PZz_© ch©v‡qi †gŠj Ges Gi me©‡kl kw³¯Í‡i 2wU B‡jKUªb i‡q‡Q| A_©vr GwU ch©vq mviwYi wØZxq †kªwY‡Z Aew¯’Z| AZGe, †gŠjwUi cvigvYweK msL¨v 20| Gi B‡jKUªb web¨vm  2, 8, 8, 2 Ges Gi †hvRbx 2 Ges B †gŠjwU‡Z `yBwU kw³¯Íi i‡q‡Q hvi me©‡kl ¯Í‡i 7wU B‡jKUªb we`¨gvb| A_©vr GwU ch©vq mviwYi wØZxq ch©v‡q mßg †kªwY‡Z Aew¯’Z| AZGe, †gŠjwUi cvigvYweK msL¨v 9| Gi B‡jKUªb web¨vm  2, 7 Ges Gi †hvRbx 1|
	myZivs, A I B Øviv MwVZ †hŠ‡Mi ms‡KZ n‡e AB2| G †hŠMwU MVb Ki‡Z A †gŠjwU‡K wbKU¯’ wbw®Œq M¨vm Ar (AvM©b) Gi B‡jKUªb web¨vm 2, 8, 8 AR©b Ki‡Z nq A_©vr 2wU B‡jKUªb Z¨vM Ki‡Z nq| ZLb GwU A2+ K¨vUvq‡b cwiYZ nq|
	Avevi, B †gŠjwU‡K Zvi wbKU¯’ wbw®Œq M¨vm Ne (wbqb) Gi B‡jKUªb web¨vm 2, 8 AR©b Ki‡Z nq A_©vr 1wU B‡jKUªb MÖnY Ki‡Z nq| GwU ZLb B Avq‡b cwiYZ nq|
N.	DÏxc‡Ki A †gŠjwUi kw³¯Íi PviwU Ges Gi me©ewn¯’ ¯Í‡i `ywU B‡jKUªb we`¨gvb| myZivs, †gŠjwU avZz Ges me©ewn¯’ ¯Í‡i 2wU B‡jKUªb _vKvq mn‡RB †Kv‡bv AavZz‡K B‡jKUªb `vb K‡i AvqwbK eÜb MVb K‡i| 
	Ab¨w`‡K, B †gŠjwUi kw³¯Íi `ywU Ges Gi me©©ewn¯’ ¯Í‡i mvZwU B‡jKUªb we`¨gvb| myZivs †gŠjwU AavZz Ges Gi me©ewn¯’ ¯Í‡i mvZwU B‡jKUªb _vKvq mn‡RB avZz †_‡K GKwU B‡jKUªb MÖn‡Yi gva¨‡g AvqwbK eÜb MVb K‡i| cvkvcvwk GwU AavZzi me©ewn¯’ ¯Í‡ii GKwU B‡jKUªb †kqvi K‡i mg‡hvRx eÜb MVb K‡i| Ab¨w`‡K GwU avZz cigvYyi `vbK…Z B‡jKUªb MÖnY K‡i AvqwbK eÜbI MVb K‡i|
	AZGe, Dchy©³ hyw³i Av‡jv‡K cÖgvwYZ n‡jv †h, B †gŠjwU AvqwbK I mg‡hvRx Dfq ai‡bi †hŠM MVb Ki‡jI A †gŠjwU ïay AvqwbK †hŠM MVb K‡i|

cÖkœ -19  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
M, Q, R I S PviwU †gŠj hv‡`i cvigvYweK msL¨v h_vµ‡g 6, 9, 17, 20| Giv wewfbœ eÜb MVb cÖwµqvq AskMÖn‡Yi gva¨‡g wewfbœ †hŠM MVb K‡i|
	
	K.		ˆ`bw›`b Rxe‡b e¨eüZ nq Ggb K‡qKwU avZzi bvg †jL| 	1
L.	†gŠ‡ji †hvRbx B‡jKUªb †_‡K †hvRbx wbY©q Kiv m¤¢eÑ e¨vL¨v Ki|	2
M.	Q I S †gŠjØ‡qi g‡a¨ eÜb MVb cÖwµqv eY©bv Ki|	3
N.	Q I S-Gi mgš^‡q MwVZ †hŠM cvwb‡Z `ªeYxq n‡jI M Ges R †gŠjØ‡qi mgš^‡q MwVZ †hŠM cvwb‡Z A`ªeYxqÑ e¨vL¨v Ki|	4


  19bs cª‡kœi DËi  
K.	ˆ`bw›`b Rxe‡b e¨eüZ nq Ggb K‡qKwU avZz n‡jv : Kcvi, A¨vjywgwbqvg, †jvnv I wRsK| 
L.	†Kv‡bv †gŠ‡ji cigvYyi †kl Kÿc‡_i B‡jKUªb‡K †hvRbx B‡jKUªb e‡j| †hgb : †mvwWqv‡gi B‡jKUªb web¨vm 2, 8, 1; AZGe, †mvwWqv‡gi †hvRbx B‡jKUªb msL¨v 1| avZz cigvYy¸‡jvi †kl Kÿc‡_ 1, 2 ev 3wU B‡jKUªb _v‡K| Zv‡`i †hvRbx Ges †hvRbx B‡jKUªb msL¨v GKB| Avevi, AavZz cigvYy¸‡jvi †kl Kÿc‡_ 5, 6, 7wU B‡jKUªb _v‡K| Zv‡`i †ÿ‡Î 4 †_‡K †m msL¨v we‡qvM K‡i †hvRbx wbY©q Kiv hvq| hv‡`i †hvRbx B‡jKUªb msL¨v 4 Zv‡`i †ÿ‡Î †hvRbx 4|
M.	Q †gŠ‡ji cvigvYweK msL¨v 9| Gi B‡jKUªb web¨vm 2, 7| S †gŠ‡ji cvigvYweK msL¨v 20| Gi B‡jKUªb web¨vm 2, 8, 8, 2| S †gŠ‡ji wbKUZg wbw®Œq M¨vm AvM©b Ges Q †gŠ‡ji wbKUZg wbw®Œq M¨vm wbqb|
	S †gŠjwU †kl Kÿc‡_i 2wU B‡jKUªb Z¨vM K‡i S2+ Avqb MVb K‡i Ges AvM©‡bi B‡jKUªb web¨vm 2, 8, 8 AR©b K‡i| cÿvšÍ‡i, Q †gŠjwU GKwU B‡jKUªb MÖnY Ki‡j AK‡UU c~Y© nq Ges wbq‡bi B‡jKUªb web¨vm 2, 8 AR©b K‡i| d‡j `ywU Q cigvYy S †gŠjwUi cÖ`Ë 2wU B‡jKUªb MÖnY K‡i 2wU Q+ Avqb MVb K‡i| G `ywU wecixZag©x Avq‡bi g‡a¨ w¯’i ˆe`y¨wZK AvKl©‡Yi d‡j SQ2 †hŠMwU MwVZ nq| 
	S = S2+ + 2e
	2Q + 2e = 2Q.

	Gfv‡e, Q I S †gŠjØ‡qi g‡a¨ AvqwbK eÜb MwVZ nq|
N.	Q I S Gi mgš^‡q MwVZ †hŠM SQ2 GKwU AvqwbK †hŠM| Avevi, M †gŠ‡ji cvigvYweK msL¨v 6| Gi B‡jKUªb web¨vm 2, 4| Aciw`‡K, R †gŠjwUi cvigvYweK msL¨v 17| R †gŠjwUi B‡jKUªb web¨vm 2, 8, 7| AvqwbK eÜ‡bi gva¨‡g wbw®Œq M¨v‡mi B‡jKUªb web¨vm AR©‡bi Rb¨ M †K PviwU B‡jKUªb MÖnY A_ev PviwU B‡jKUªb eR©b Ki‡Z nq| wKš‘ GZ AwaK msL¨K B‡jKUªb MÖnY ev eR©b m¤¢e nq bv| G Kvi‡Y M AvqwbK †hŠM MVb K‡i bv| M PviwU B‡jKUªb †kqvi K‡i| Aciw`‡K, R †gŠjwUI B‡jKUªb †kqvi K‡i| GKwU M cigvYy PviwU R cigvYyi mv‡_ Pvi‡Rvov B‡jKUªb †kqvi K‡i PviwU MR eÜb m„wó K‡i| Gfv‡e, MR4 mg‡hvRx †hŠMwU MwVZ nq|
	SQ2 †hŠMwU AvqwbK Ges MR4 †hŠMwU mg‡hvRx| cvwb mg‡hvRx †hŠM n‡jI †cvjvwiwUi Kvi‡Y G‡Z AvswkK abvZ¥K I FYvZ¥K cÖvšÍ we`¨gvb| Avevi, AvqwbK †hŠMwUi abvZ¥K I FYvZ¥K cÖvšÍ we`¨gvb| cvwbi FYvZ¥K cÖvšÍ AvqwbK †hŠMwUi abvZ¥K cÖvšÍ‡K Ges cvwbi abvZ¥K cÖvšÍ AvqwbK †hŠMwUi FYvZ¥K cÖvšÍ‡K AvKl©Y K‡i| d‡j AvqwbK †hŠMwUi abvZ¥K I FYvZ¥K cÖvšÍ Avjv`v n‡q cvwb‡Z `ªexf‚Z nq|
	Aciw`‡K, MR4 †hŠMwU‡Z †Kv‡bv PvR©hy³ cÖvšÍ we`¨gvb bv _vKvi Kvi‡Y cvwb‡Z A`ªeYxq nq|
cÖkœ -20  wb‡Pi †hŠM¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
	†hŠM
	Mjbv¼
	ùzUbv¼

	H2
	129C
	253C

	H2O
	0C
	100C

	NaCl
	801C
	1465C



	
	K.	mg‡hvRx †hŠM Kv‡K e‡j?	1
L.	mg‡hvRx †hŠ‡Mi Mjbv¼ I ùzUbv‡¼i Kg †Kb?	2
M.	Q‡Ki †hŠMmg~‡ni Mjbv¼ I ùzUbv‡¼i ZviZ‡g¨i KviY e¨vL¨v Ki|	3
N.	Q‡Ki †Kvb c`v_©wU Kvi g‡a¨ `ªexf‚Z nq Ges †KvbwU nq bv, e¨vL¨v Ki|	4


  20bs cª‡kœi DËi  
K.	B‡jKUª‡bi †kqv‡ii gva¨‡g `ywU cigvYyi g‡a¨ mg‡hvRx eÜbwewkó †hŠM‡K mg‡hvRx †hŠM ejv nq| 
	†hgb : wg‡_b (CH4)|
L.	`ye©j f¨vbWvi Iqvjm kw³i Kvi‡Y mg‡hvRx †hŠ‡Mi MjbvsK I ùzUbvsK Kg| 
	mg‡hvRx †hŠ‡Mi AYymg~n G‡K A‡b¨i mv‡_ `ye©j f¨vbWvi Iqvjm kw³ Øviv AvK…ó _v‡K| †Kv‡bv mg‡hvRx †hŠM KwVb, Zij ev evqexq Ae¯’vq iƒcvšÍwiZ nIqvi mgq †Kej f¨vbWvi Iqvjm kw³‡K wQbœ K‡i| Mjb ev ùzU‡bi mgq †Kv‡bv mg‡hvRx eÜb wQbœ nq bv| G Kvi‡Y mg‡hvRx †hŠ‡Mi MjbvsK I ùzUbvsK Kg|
M.	Q‡Ki †hŠMmg~‡ni Mjbv¼ I ùzUbv‡¼i ZviZ‡g¨i KviY Zv‡`i eÜ‡bi MVb|
	Q‡K H2 I H2O n‡jv mg‡hvRx †hŠM Ges NaCl n‡jv AvqwbK †hŠM| Avgiv Rvwb, AvqwbK †hŠ‡Mi Mjbv¼ I ùzUbv¼ mg‡hvRx †hŠM A‡cÿv †ewk| ZvB NaCl Gi Mjbv¼ I ùzUbv¼ H2 I H2O A‡cÿv †ewk|
	Aciw`‡K, H2 I H2O Gi g‡a¨ H2O MwVZ nq `ywU H- cigvYyi 2wU B‡jKUªb †kqv‡ii gva¨‡g| H2 †Z `ywU cigvYyB H e‡j G‡`i ga¨Kvi †kqviK…Z B‡jKUªb hyMj Dfq H cigvYyi wbDwK¬qv‡mi gv‡S Ae¯’vb K‡i| d‡j H2 AYywU A‡cvjvi| d‡j `ywU H2 AYyi g‡a¨ †Kv‡bv AvKl©Y ej _v‡K bv| ¯^vfvweK ZvcgvÎvq GwU M¨vmxq Ae¯’vq _v‡K| wKš‘ H2O mg‡hvRx †hŠM n‡jI G‡Z †cvjvivqb N‡U| KviY, H I O cigvYyi g‡a¨ Zwor FYvZ¥KZvi cv_©‡K¨i Kvi‡Y H I O cigvYyi g‡a¨ †kqviK…Z B‡jKUªb O cigvYyi w`‡K AwaK m‡i Av‡m Ges G‡Z AvswkK FYvZ¥K PvR© (–) Drcbœ nq Ges H cigvYy‡Z abvZ¥K PvR© (+) Drcbœ nq| ZvB H2O †cvjvi AYy|

	H2O AYy‡Z m„ó abvZ¥K I FYvZ¥K cÖvšÍ Av‡iKwU H2O AYyi h_vµ‡g FYvZ¥K I abvZ¥K cÖvšÍ Øviv AvK…ó nq Ges weivU AYy¸”Q MVb K‡i| GB Kvi‡Y ¯^vfvweK ZvcgvÎvq cvwb Zij| GB Kvi‡YB H2O Gi Mjbv¼ I ùzUbv¼ H2 Gi Mjbv¼ I ùzUbv¼ A‡cÿv †ewk|
N.	Q‡Ki c`v_©¸‡jvi g‡a¨ H2 cvwb‡Z (H2O) `ªexf‚Z nq bv wKš‘ NaCl cvwb‡Z `ªexf‚Z nq|  
	cvwb GKwU mg‡hvRx †hŠM n‡jI Zv‡Z wKQzUv abvZ¥K I FYvZ¥K PvR© wewkó cÖvšÍ Av‡Q| H I O-Gi g‡a¨ B‡jKUªb †kqv‡ii gva¨‡g cvwbi AYy MwVZ nIqvi mgq Ô†kqviK…Z B‡jKUªb hyMjÕ Aw·‡R‡bi AwaK Zwor FYvZ¥KZvi Kvi‡Y mvgvb¨ cwigv‡Y Aw·‡R‡bi w`‡K m‡i hvq| d‡j cvwbi Aw·‡Rb cigvYywU mvgvb¨ cwigv‡Y FYvZ¥K PvR© (2) cÖvß nq Ges nvB‡Wªv‡Rb cigvYyØq mvgvb¨ cwigv‡Y abvZ¥K PvR© (+) cÖvß nq| d‡j cvwbi AYy‡Z abvZ¥K I FYvZ¥K PvR©wewkó cÖv‡šÍi m„wó nq| GB PvR©wewkó cÖvšÍ¸‡jv NaCl-Gi wecix‡Z PvR©hy³ Avqbmg~n‡K AvKl©Y K‡i; d‡j NaCl cvwb‡Z `ªexf‚Z nq| †mvwWqvg †K¬vivBW (Na+Cl) cvwbi ms¯ú‡k© Avm‡j cvwbi AYyi abvZ¥K nvB‡Wªv‡Rb cÖvšÍ FYvZ¥K Cl Avqb‡K AvKl©Y K‡i| cvwbi FYvZ¥K Aw·‡Rb cÖvšÍ, Na+ Avqb‡K AvKl©Y K‡i| d‡j NaCl mn‡R cvwb‡Z `ªexf‚Z nq|

	cvwbi †cvjvi cÖvšÍ Z_v PvR©MÖ¯’ cÖvšÍmg~n‡K, h‡_ó k³ K‡i AvKl©Y Kivi gZ Avqb H2-Gi g‡a¨ †bB| ZvB, H2 cvwb‡Z `ªexf‚Z nq bv|
cÖkœ -21  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
GKwU cv‡Î Lv`¨ je‡Yi `ªeY, Aci GKwU cv‡Î wPwbi `ªeY wb‡q B‡jK‡UªvW wn‡m‡e `ywU MÖvdvBU `Ê †bIqv n‡jv| `ÊØ‡qi mv‡_ Kcvi Zvi, e¨vUvwi, UP© evj¦ hy³ Kiv n‡jv :


	
	K.	CsF Kx ai‡bi †hŠM?	1
L.	HC1 GKwU †cvjvi mg‡hvRx †hŠM e¨vL¨v Ki|	2
M.	wP‡Îi `ªeY `ywUi we`y¨r cwievwnZvi cv_©K¨ wbY©q Ki| 	3
N.	DÏxc‡Ki cv‡Î MÖvdvBU `‡Êi cwie‡Z© avZe `Ê e¨envi Kiv hv‡e wKbv e¨vL¨v Ki| 	4


  21bs cª‡kœi DËi  
K.	CsF AvqwbK †hŠM|
L.	nvB‡Wªv‡Rb I †K¬vwib cigvYy Zv‡`i me©‡kl kw³¯Í‡i B‡jKUªb †kqv‡ii gva¨‡g HCl mg‡hvRx †hŠM MVb K‡i| HCl AYy‡Z H A‡cÿv Cl AwaK Zwor FYvZ¥K nIqvq Cl cigvYy †kqviK…Z B‡jKUªb‡K wb‡Ri w`‡K †U‡b †bq| d‡j Cl AvswkK FYvZ¥K Ges H AvswkK abvZ¥K PvR©hy³ n‡q c‡o| G Kvi‡Y HCl †K †cvjvi mg‡hvRx †hŠM e‡j|
M.	wP‡Îi cÖ_g `ªeYwU we`y¨r cwienb K‡i Ges wØZxq `ªeYwU K‡i bv|
	†Kv‡bv `ªeY Zwor cwienb Ki‡e wKbv Zv g~jZ wbf©i K‡i `ªe‡Y Zwor cwienb Kivi g‡Zv gy³ Avqb Av‡Q wKbv Zvi Dci| wP‡Îi `ªeY `ywUi cÖ_gwUi `ªe n‡”Q †mvwWqvg †K¬vivBW (NaCl) Ges wØZxqwUi `ªe n‡”Q wPwb (C12H22O11)| NaCl Rjxq `ªe‡Y wewkøó n‡q Na+ I Cl Avq‡b cwiYZ nq| KviY NaCl AvqwbK †hŠM Ges †cvjvi AYy| Avi cvwb (H2O) n‡”Q GKwU †cvjvi `ªveK| †cvjvi `ªve‡K †cvjvi AYymg~n Avq‡b wewkøó n‡q c‡o| wKš‘ wPwb GKwU A‡cvjvi †hŠM| ZvB GwU cvwb‡Z `ªexf‚Z n‡q †Kv‡bviƒc Avq‡b wewkøó nq bv|
	myZivs, wP‡Îi 1g `ªeYwU‡Z e¨vUvwi ms‡hvM Pvjy Kiv n‡j we`y¨r cwienb NU‡e Ges 2q `ªeYwU‡Z we`y¨r cwienb msNwUZ n‡e bv|
N.	DÏxc‡Ki wPÎ `ywU‡Z MÖvdvBU `‡Êi cwie‡Z© avZe `Ê e¨envi Kiv hv‡e|
	MÖvdvBU n‡”Q Kve©‡bi GKwU iƒc‡f`| G‡Z GKwU Kve©b cigvYy Aci GKwU Kve©b cigvYyi mv‡_ wZbwU GKK eÜb Øviv hy³ _v‡K| d‡j Kve©b cigvYyi †hvR¨Zv ¯Í‡i GKwU B‡jKUªb gy³ Ae¯’vq _v‡K hv Zwor cwien‡b AskMÖnY K‡i| G Rb¨ `ªe‡Y ZworØvi wn‡m‡e MÖvdvBU `Ê e¨envi Kiv n‡q‡Q|
	Aciw`‡K, avZe `‡Ê avZzi cigvYy¸‡jv ci¯ú‡ii mv‡_ avZe eÜ‡bi Øviv Ave× _v‡K| G‡Z K‡i avZzi †hvR¨Zv ¯Í‡i Kg kw³ m¤úbœ B‡jKUªb¸‡jv cigvYy‡Z Ave× bv †_‡K mgMÖ avZe L‡Ê Qwo‡q c‡o| ZvB avZzi LÊ‡K hw` Zworevnx Zvi Øviv mshy³ Kiv nq Z‡e Gme gy³ B‡jKUªb¸‡jv Zwor cwien‡b Ask †bq| G Kvi‡Y avZzi `Ê Zwor cwievnx nq|
	myZivs, DÏxc‡Ki wPÎ `ywU‡Z Zwor cwien‡bi Rb¨ MÖvdvBU `‡Êi cwie‡Z© avZe `Ê e¨envi Kiv hv‡e|

cÖkœ -22  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
c„w_exi †Kv‡bv †`‡ki Lwb‡Z cvIqv hv‡”Q MÖvdvBU, †Kv‡bv ¯’v‡b nxiK| A_P G¸‡jv GKB †gŠ‡ji iƒc‡f`|
	
	K.	Kve©‡bi iƒc‡f` Kx Kx?	1
L.	nxiK I MÖvdvBU `ywU GKB †gŠ‡ji iƒc‡f` n‡jI G‡`i g‡a¨ we`y¨r cwievwnZvi cv_©K¨ _v‡K †Kb?	2
M.	iƒc‡f`¸‡jvi †KvbwU we`y¨r cwienb K‡i Ges †Kb? 	3
N.	DÏxc‡Ki c`v_© `ywUi g‡a¨ †KvbwU Zvc cwievnx Ges gm„YKviK e¨vL¨v Ki|	4


  22bs cª‡kœi DËi  
K.	MÖvdvBU Ges nxiK Kve©‡bi `ywU iƒc‡f`|  
L.	eÜb MV‡bi cv_©‡K¨i Kvi‡Y nxiK I MÖvdvB‡Ui g‡a¨ we`y¨r cwievwnZvi cv_©K¨ _v‡K| 
	KviY, nxiK I MÖvdvBU DfqB GKB †gŠj Kve©‡bi iƒc‡f`| wKš‘ G‡`i AYyi g‡a¨ cigvYymg~‡ni eÜb MV‡bi cv_©K¨ i‡q‡Q| Avgiv Rvwb, we`y¨r cwien‡bi Rb¨ B‡jKUª‡bi PjvPj cÖ‡qvRb| AZGe, nxiK we`y¨r cwienb Ki‡Z cv‡i bv| cÿvšÍ‡i, MÖvdvB‡U Kve©b cigvYyi GKwU †hvRb B‡jKUªb gy³ Ae¯’vq _v‡K e‡j GwU we`y¨r cwienb Ki‡Z cv‡i|
M.	iƒc‡f`¸‡jvi g‡a¨ MÖvdvBU we`y¨r cwienb K‡i|
	MÖvdvB‡U Kve©b cigvYymg~n mgZjxq ¯Íi AvKv‡i mw¾Z| cÖwZwU Kve©b cigvYy Aci wZbwU Kve©b cigvYyi mv‡_ mg‡hvRx eÜ‡b hy³ _v‡K|
	Gfv‡e AmsL¨ Kve©b cigvYy hy³ n‡q Rv‡ji g‡Zv GKwU mgZjxq ¯Íi m„wó K‡i| Gme C - C eÜb m„wói ciI cÖwZwU Kve©b cigvYy‡Z GKwU AmsKwiZ 2pz1 AiweUvj Ae¨eüZ †_‡K hvq, †hLv‡b GKwU AhyM¥ B‡jKUªb _v‡K| G AiweUvjmg~n ci¯ú‡ii mv‡_ hy³ n‡q Ggb Ae¯’vi m„wó K‡i hv‡Z Zv‡`i B‡jKUªb¸‡jv mgMÖ Rvwj‡Z A_©vr AYy‡Z mÂiY Ki‡Z cv‡i| G mÂiYkxj B‡jKUª‡bi Kvi‡YB MÖvdvBU Zwor cwienb K‡i|
N.	DÏxc‡Ki c`v_© `ywUi g‡a¨ nxiK Zvc cwievnx Ges gm„YKviK|
	nxi‡Ki cÖwZwU Kve©b cigvYy GKwU PZz¯Íj‡Ki PviwU †Kv‡Yi w`‡K cÖmvwiZ, hvi †K›`ª¯’‡j Kve©b cigvYywU Aew¯’Z| †h‡nZz cÖwZwU Kve©b cigvYyi me †hvR¨Zv B‡jKUªb Aci PviwU Kve©b cigvYyi mv‡_ eÜb m„wó‡Z e¨eüZ nq A_©vr G‡Z †Kv‡bv gy³ ev mÂiYkxj B‡jKUªb _v‡K bv, †mRb¨ nxiK we`y¨r Acwievnx| Z‡e B‡jKUªb ¯Í‡i ¯ú›`‡bi mvnv‡h¨ Gi Zvc cwienb N‡U| ZvB nxiK Zvc cwievnx|
	nxiK w`‡q KvP KvUv nq| Kv‡jv i‡Oi GKiKg nxiK Av‡Q, G‡K Kve©‡b‡Wv ejv nq| cv_i I nxiK cvwjk ev gm„Y Ki‡Z G Kve©‡b‡Wv e¨envi Kiv nq| GRb¨ G‡K gm„YKviKI ejv nq| 
cÖkœ -23  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Na, Mg, Fe, Ca, Cu BZ¨vw` †gŠj jÿ Ki‡j †`Lv hvq Giv PKP‡K, D¾¡j| G¸‡jv wcwU‡q j¤^v Kiv hvq| G¸‡jv we`y¨r mycwievnx| Zvc cÖ‡qv‡M G¸‡jv `ªæZ DËß nq| G¸‡jv AvqwbK eÜbwewkó †hŠM MVb K‡i| †hŠM MVb QvovI G¸‡jvi g‡a¨ avZe eÜb we`¨gvb|
	
	K.	Avqb Kx?	1
L.	avZe eÜb I f¨vbWvi Iqvjm kw³i g‡a¨ cv_©K¨ Kx?	2
M.	DÏxc‡K ewY©Z eÜb `ywUi g‡a¨ †KvbwU AwaKZi kw³kvjx Av‡jvPbv Ki| 	3
N.	DÏxc‡K ewY©Z ˆewkó¨¸‡jvi KviY we‡kølY Ki|	4


  23bs cª‡kœi DËi  
K.	abvZ¥K I FYvZ¥K PvR©hy³ cigvYy‡K Avqb e‡j|
L.	avZe eÜb I f¨vbWvi Iqvjm kw³i g‡a¨ cv_©K¨ :
1.	avZe cigvYymg~n †h AvKl©Y ej Øviv ci¯ú‡ii mv‡_ Ave× _v‡K Zv‡K avZe eÜb e‡j| Aciw`‡K, mg‡hvRx AYymg~‡ni AvšÍtAvYweK AvKl©Y ej‡K f¨vbWvi Iqvjm AvKl©Y ej e‡j|
2.	avZe eÜ‡bi kw³ f¨vbWvi Iqvjm kw³i †P‡q A‡cÿvK…Z †ewk|
M.	DÏxc‡K ewY©Z eÜb `ywUi g‡a¨ AvqwbK eÜb AwaKZi kw³kvjx|
	AvaywbK aviYv Abyhvqx eÜ‡b avZzmg~n ewn¯’ Kÿc‡_i GK ev GKvwaK B‡jKUªb Z¨vM K‡i abvZ¥K Avq‡b cwiYZ nq| wegy³ B‡jKUªb¸‡jv GK B‡jKUªb mgy`ª m„wó K‡i| Gme B‡jKUªb I abvZ¥K Avqb¸‡jv ci¯úi wecixZ PvR©hy³ e‡j GKwU AvKl©Y ej ˆZwi nq Ges eÜb MVb K‡i| avZe eÜ‡b avZzi wbR¯^ B‡jKUªbmg~n FYvZ¥K PvR© Ges GB B‡jKUªb Øviv avZzi abvZ¥K PvR©hy³ wbDwK¬qvm AvKwl©Z nq| ZvQvov wegy³ B‡jKUªbmg~n †Kv‡bv wbw`©ó cigvYyi Aax‡b _v‡K bv Ges mgMÖ avZe L‡Êi n‡q Giv mÂiYkxj _v‡K I mxgvbvi g‡a¨ mn‡R I ¯^vaxbfv‡e PjvPj K‡i| 
	Ab¨w`‡K, AvqwbK eÜbI wecixZ Avq‡b AvqwbZ wfbœag©x `ywU †gŠ‡ji g‡a¨ w¯’i ˆe`y¨wZK AvKl©Y Øviv m„wó nq Ges eÜb ˆZwi K‡i| G‡ÿ‡Î avZzmg~n B‡jKUªb Z¨vM K‡i Ges AavZzmg~n †mB B‡jKUªb MÖnY K‡i _v‡K| A_©vr, AvqwbK †hŠ‡Mi AYy‡Z abvZ¥K I FYvZ¥K cÖvšÍ _vKvq G‡`i AvšÍtAvYweK kw³ †ewk nq| d‡j avZe eÜ‡bi †P‡q AvqwbK eÜb eû¸Y †ewk kw³kvjx nq|
N.	DÏxc‡K ewY©Z †gŠj¸‡jv me avZz|
	AvaywbK aviYv Abyhvqx, avZzi cigvYyi me©ewn¯’ ¯Í‡ii B‡jKUªb wbDwK¬qv‡mi mv‡_ `ye©jfv‡e Ave× _v‡K| avZe L‡Ê G B‡jKUªb¸‡jv cigvYyi Kÿc_ n‡Z †ei n‡q mgMÖ L‡Ê gy³fv‡e PjvPj K‡i| wegy³ B‡jKUªb¸‡jv †Kv‡bv wbw`©ó cigvYyi Aax‡b _v‡K bv| eis mgMÖ avZe L‡Êi n‡q hvq| B‡jKUªb nvwi‡q avZzi cigvYy¸‡jv Avq‡b cwiYZ n‡q GK wÎgvwÎK Rvj‡K Ae¯’vb K‡i| GK B‡jKUªb mvM‡i avZe Avqb¸‡jv wbgw¾Z Av‡Q e‡j g‡b Kiv nq| 

	G Rb¨ †Kv‡bv avZzi Dci Av‡jv cwZZ n‡j avZzi c„‡ôi B‡jKUª‡bi Kvi‡Y Av‡jv we”QzwiZ n‡q Avgv‡`i †Pv‡L D¾¡j †`Lvq| Avevi, Zvc cÖ‡qv‡M B‡jKUªbmg~‡ni MwZ ev‡o I G MwZ cv‡k mÂvwiZ nq| G Rb¨ mn‡RB Zvc cwienb K‡i| avZe eÜb wbw`©ó w`‡K we¯Í…Z bq e‡j G‡`i ùwUK KvVv‡gv wVK †i‡L wewfbœ AvK…wZi nq| G Rb¨ Giv NvZmn I bgbxq| 
cÖkœ -24  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
†hŠ‡Mi ms‡KZ Øviv †hŠ‡Mi AYy‡Z cigvYy ev Avq‡bi AbycvZ cÖKvk K‡i| †hŠMg~jK n‡”Q GKvwaK †gŠ‡ji GKvwaK cigvYyi mgš^‡q MwVZ GKwU cigvYy¸”Q hv GKwU Avq‡bi b¨vq AvPiY K‡i|
	
	K.	GKwU abvZ¥K †hŠMg~j‡Ki bvg †jL|	1
L.	Al GKwU wÎ‡hvRx avZz| Gi mvj‡dU Ges dm‡d‡Ui ms‡KZ †jL|	2
M.	cvV¨cy¯Í‡Ki Av‡jv‡K `kwU †hŠ‡Mi ms‡KZ wj‡L †hŠMg~jK wPw‎ýZ K‡i DÏxc‡Ki e³e¨ e¨vL¨v Ki|	3
N.	cvV¨cy¯Í‡Ki Av‡jv‡K DÏxc‡K ewY©Z †hŠM Ges †hŠMg~j‡Ki g‡a¨ m¤úK© ¯’vcb Ki| 	4


  24bs cª‡kœi DËi  
K.	GKwU abvZ¥K †hŠMg~j‡Ki bvg A¨v‡gvwbqvg NH|
L.	A¨vjywgwbqvg GKwU wÎ‡hvRx avZz| Gi mvj‡d‡Ui ms‡KZ Al2 (SO4)3 Ges dm‡d‡Ui ms‡KZ AlPO4|
M.	wb‡P `kwU †hŠM †_‡K †hŠMg~jKmg~n c„_K K‡i †`Lv‡bv n‡jv :
	µ. bs
	†hŠ‡Mi bvg
	†hŠ‡Mi ms‡KZ
	†hŠMg~jK

	1.
	g¨vM‡bwmqvg Kve©‡bU
	MgCO3
	CO

	2.
	†mvwWqvg mvj‡dU
	Na2SO4
	SO

	3.
	K¨vjwmqvg dm‡dU
	Ca3(PO4)2
	PO

	4.
	wmjfvi bvB‡UªU
	AgNO3
	NO

	5.
	cUvwmqvg nvB‡Wªv·vBW
	KOH
	OH

	6.
	dm‡dvwbqvg mvjdvBU
	(PH4)2SO3
	SO

	7.
	A¨v‡gvwbqvg nvB‡Wªv·vBW
	NH4OH
	OH

	8.
	A¨vjywgwbqvg bvBUªvBU
	Al(NO2)3
	NO

	9.
	wjw_qvg Kv‡e©v‡bU
	Li2CO3
	CO

	10.
	†mvwWqvg dm‡dU
	Na3PO4
	PO


	QK †_‡K †`Lv hv‡”Q †h, †hŠMmg~‡ni ms‡K‡Z Dcv`vb †gŠj I cigvYymg~‡ni †hvRbx Øviv Zv‡`i AbycvZ cÖKvwkZ n‡q‡Q| wKš‘ Dcv`vb †hŠMg~jKmg~n GKvwaK cigvYyi mgš^q n‡jI Zviv †Kv‡bv †hŠ‡Mi g‡Zv bq| Zviv GKwU GKK cigvYy ev Avq‡bi g‡Zv Ab¨ †gŠj ev †hŠMg~j‡Ki mv‡_ wgwjZ n‡q eÜ‡b Ave× n‡q †hŠM MVb K‡i‡Q| AZGe, DÏxc‡Ki e³e¨ we‡kølY Ki‡Z cÖ`Ë QKwU h_v_©|
N.	DÏxc‡K ewY©Z †hŠM n‡jv `yB ev Z‡ZvwaK cigvYyi mgš^‡q MwVZ m¤ú~Y© wfbœag©wewkó c`v_© hv ¯^vaxbfv‡e Ae¯’vb K‡i| Aciw`‡K, †hŠMg~jK n‡jv Ggb GKwU MÖæc hv GKwU gvÎ cigvYyi b¨vq AvPiY K‡i| †hŠMmg~n mvaviYZ PvR© wbi‡cÿ n‡jI †hŠMg~jK¸‡jv abvZ¥K ev FYvZ¥K PvR© cwienb K‡i|
	†hŠ‡Mi ms‡K‡Z †gŠj Ges †hŠMg~j‡Ki †hvRbx e¨eüZ nq wKš‘ mvwe©Kfv‡e †hŠ‡Mi †Kv‡bv †hvRbx _v‡K bv| wKš‘ †hŠMg~j‡Ki †hvRbx _v‡K| †hŠM Ges †hŠMg~jK DfqB GKvwaK cigvYy¸”Q nIqv m‡Ë¡I †hŠM ¯^vaxbfv‡e Ae¯’vb K‡i wKš‘ †hŠMg~jK mwµqfv‡e †hŠM MV‡b Ask †bq| 
	myZivs, †hŠMg~jK¸‡jv †hŠ‡Mi Ask n‡jI †hŠM †hŠMg~j‡Ki Ask n‡Z cv‡i bv|
	†hŠMmg~n ivmvqwbK wewµqvq cwiewZ©Z n‡q bZzb †hŠ‡M cwiewZ©Z nq| cÿvšÍ‡i, †hŠMg~jKmg~n ivmvqwbK wewµqvq wewµqK Ges Drcv` Dfq †hŠ‡Mi †ÿ‡Î mgvb _v‡K| 
	mswkøó ivmvqwbK wewµqv¸‡jv wbgœiƒc
NH4Cl + AgNO3 — AgCl + NH4NO3
2NH4OH + H2SO4 — (NH4)2SO4 + 2H2O



cÖkœ -25  (i) Na + Cl2  NaCl; (ii) N2 + 3H2  2NH3
	
	K.	A¨v‡iv‡gwUK nvB‡WªvKve©b Kv‡K e‡j? 	1
L.	†gvj Kv‡K e‡j? 20 MÖvg Aw·‡R‡b KZwU cigvYy Av‡Q wbY©q Ki|	2
M.	DÏxc‡Ki (ii) bs wewµqvi Drcv` †h eÜb Øviv MwVZ Zvi MVb cÖwµqv Av‡jvPbv Ki|	3
N. 	DÏxc‡Ki (i) bs wewµqvi 1g wewµqK Ges Drcv` Gi †KvbwU KwVb Ae¯’vq we`y¨r cwienb K‡i Ges †KvbwU K‡i bv †Kb? 	4


  25bs cª‡kœi DËi  
K.	†hme nvB‡WªvKve©‡b GK ev GKvwaK †ebwRb Pµ we`¨gvb _v‡K, †m¸‡jv‡K A¨v‡iv‡gwUK nvB‡WªvKve©b e‡j|
L.	MÖv‡g cÖKvwkZ AvYweK fi‡K †gvj e‡j|
	Avgiv Rvvwb, 16g Aw·‡R‡b cigvYy Av‡Q 602  1023 wU
		    1g	"	"	"	 wU
		    20g	"	"	"   wU
					= 7525  1023wU
M.	DÏxc‡Ki (ii) bs wewµqvq Drcv` n‡jv A¨v‡gvwbqv hv mg‡hvRx eÜb Øviv MwVZ| G‡Z GKwU bvB‡Uªv‡Rb cigvYy wZbwU nvB‡Wªv‡Rb cigvYyi mv‡_ eÜb ˆZwi K‡i|
	GKwU bvB‡Uªv‡Rb cigvYyi me©ewn¯’ ¯Í‡i _v‡K 5wU B‡jKUªb| Aciw`‡K, GKwU nvB‡Wªv‡Rb cigvYyi me©ewn¯’ ¯Í‡i _v‡K 1wU B‡jKUªb| Kv‡RB wZbwU nvB‡Wªv‡Rb cigvYy, GKwU bvB‡Uªv‡Rb cigvYyi mv‡_ B‡jKUªb †kqvi K‡i| G‡Z bvB‡Uªv‡R‡bi me©ewn¯’ ¯Í‡i 8wU B‡jKUªb Z_v wbw®Œq M¨v‡mi B‡jKUªb web¨vm AwR©Z nq| Aciw`‡K, cÖwZwU nvB‡Wªv‡Rb cigvYy me©ewn¯’ ¯Í‡i 2wU B‡jKUªb, Z_v wbw®Œq M¨vm wnwjqv‡gi B‡jKUªb web¨vm AR©b K‡i| GiciI bvB‡Uªv‡R‡bi me©ewn¯’ ¯Í‡i `ywU B‡jKUªb eÜb QvovB Ae¯’vb K‡i, wKš‘ ewn¯’ ¯Í‡i AóK c~Y© n‡q hvIqvi Kvi‡Y Avi wewµqv nq bv, A_©vr A¨v‡gvwbqv AYy myw¯’Z nq| 

N.	DÏxc‡Ki (i) bs wewµqvi 1g wewµqK n‡jv †mvwWqvg, hv GKwU avZz| Aciw`‡K, Drcv` n‡jv †mvwWqvg †K¬vivBW, hv GKwU jeY Z_v wbi‡cÿ GKwU †hŠM|
	Avgiv Rvwb, †mvwWqvgmn Ab¨vb¨ avZzi †ÿ‡Î gy³ B‡jKUªb _v‡K| avZzi cigvYymg~n gy³ Ae¯’vq _v‡K bv, eis ci¯ú‡ii mv‡_ AvKl©‡Yi gva¨‡g hy³ n‡q LÊ AvKv‡i _v‡K| Gme gy³ B‡jKUªb GKwU cigvYyi Aax‡b _v‡K bv, eis Zv cigvYyi B‡jKUªb kw³¯Íi †_‡K †ei n‡q mgMÖ avZzL‡Ê PjvPj K‡i| G gy³ B‡jKUªb †h‡nZz GK RvqMv †_‡K Av‡iK RvqMvq PjvPj Ki‡Z cv‡i Ges B‡jKUª‡bi PjvPj gv‡bB we`y¨r cÖevn, Kv‡RB avZz Z_v †mvwWqvg KwVb Ae¯’vq we`y¨r cwienb Ki‡Z cv‡i|
	wKš‘ †mvwWqvg †K¬vivB‡Wi †ÿ‡Î, †mvwWqv‡gi me©ewn¯’ ¯Í‡i _v‡K GKwU B‡jKUªb, hv †m Z¨vM K‡i abvZ¥K Avq‡b cwiYZ nq| †K¬vwi‡bi me©ewn¯’ ¯Í‡i _v‡K mvZwU B‡jKUªb hvi mv‡_ Av‡iKwU B‡jKUªb hy³ n‡j AóK c~Y© nq| myZivs †mvwWqv‡gi Z¨vMK…Z B‡jKUªb MÖnY K‡i †K¬vwib FYvZ¥K Avq‡b cwiYZ nq Ges Df‡qi g‡a¨ AvqwbK eÜb MV‡bi gva¨‡g †mvwWqvg †K¬vivBW †hŠM MwVZ nq| KwVb Ae¯’vq GB `vb Ges MÖnYK…Z B‡jKUªb¸‡jv gy³ Ae¯’vq _v‡K bv e‡j †mvwWqvg †K¬vivBW KwVb Ae¯’vq we`yy¨r cwienb Ki‡Z cv‡ibv| wKš‘ `ªexf‚Z Ae¯’vq †hŠMwU Avevi Avq‡b wef³ nq e‡j we`y¨r cwienb Ki‡Z cv‡i|
	myZivs, (i) bs wewµqvi wewµq‡K gy³ B‡jKUªb _vKvq KwVb Ae¯’vq we`y¨r cwienb Ki‡Z cv‡i, wKš‘ Drcv` Zv cv‡i bv|  

cÖkœ -26  wb‡Pi DÏxcKwU c‡o mswkøó cÖkœ¸‡jvi DËi `vI :
X, Y Ges Z †gŠj wZbwU ch©vq mviwYi 3q ch©v‡q Aew¯’Z| G‡`i ewn¯’ ¯Í‡ii B‡jKUªwbK MVb wb¤œiƒc : 

	
	K.	Zwor FYvZ¥KZv Kv‡K e‡j? 	1
L.	HCl †cvjvi †hŠM †Kb? 	2
M.	X I Z Gi g‡a¨ ivmvqwbK eÜb MV‡bi cÖwµqv wPÎmn eY©bv Ki|	3
N. 	DÏxc‡K DwjøwLZ †gŠj¸‡jvi g‡a¨ †KvbwUi cvigvYweK AvKvi eo? hyw³mnKv‡i we‡kølY Ki|	4


  26bs cª‡kœi DËi  
K.	†Kv‡bv AYy‡Z Dcw¯’Z `ywU cigvYyi g‡a¨ †kqviK…Z B‡jKUªb hyMj‡K GKwU cigvYyi wb‡Ri w`‡K AvKl©Y Kivi ÿgZv‡K Zvi Zwor FYvZ¥KZv e‡j| 
L.	HCl Gi Dcv`vb †gŠjmg~‡ni Zwor FYvZ¥KZvi gv‡bi cv_©K¨ Av‡Q e‡j HCl †cvjvi †hŠM| 
	HCl -G, H cigvYyi Zwor FYvZ¥KZv 2.2 Ges Cl cigvYyi Zwor FYvZ¥KZv 3.5| G Zwor FYvZ¥KZvi gv‡bi cv_©K¨ nIqvi Kvi‡Y mg‡hvRx †hŠM HCl MVbKv‡j Cl cigvYy H I Cl Gi g‡a¨ †kqviK…Z B‡jKUªb hyMj‡K wb‡Ri w`‡K †U‡b †bq| d‡j H-AvswkK abvZ¥K PvR© I Cl AvswkK FYvZ¥K PvR© jvf K‡i| GB ag©‡K †cvjvwiwU e‡j| AvYweK PvR©hy³ H1+ I Cl1 cvwbi wecixZag©x OH Ges H+ Avqb KZ…©K AvK…ó n‡q cvwb‡Z `ªexf‚Z nq| G Kvi‡YB HCl †cvjvi †hŠM| 
M.	DÏxc‡K ewY©Z X †gŠjwUi B‡jKUªb web¨vm n‡jv  Si (2, 8, 4)
	Z †gŠjwUi B‡jKUªb web¨vm n‡jv  Cl (2, 8, 7)
	B‡jKUªb web¨vm n‡Z †`Lv hvq, Si Gi me©ewn¯’ ¯Í‡i 4wU I Cl Gi 7wU B‡jKUªb we`¨gvb| wbKUeZ©x wbw®Œq M¨vm Ne (2,8) A_ev Ar (2, 8, 8) Gi B‡jKUªb web¨vm AR©b Ki‡Z Si Gi 4wU B‡jKUªb eR©b ev MÖnY Ki‡Z nq hv m¤¢eci bq; KviY G‡Z cÖPzi kw³i cÖ‡qvRb nq| cÿvšÍ‡i, Cl Gi wbKUeZ©x wbw®Œq M¨vm Ar (2, 8, 8) Gi B‡jKUªb web¨vm AR©b Ki‡Z AviI 1wU B‡jKUªb cÖ‡qvRb| Si I Cl wb‡R‡`i g‡a¨ eÜb MVbKv‡j B‡jKUªb MÖnY ev eR©b bv K‡i B‡jKUªb †kqvi K‡i| G‡ÿ‡Î 1wU Si cigvYy 4wU Cl cigvYyi cÖwZwUi mv‡_ 1wU K‡i B‡jKUªb †kqvi K‡i mg‡hvRx eÜ‡b Ave× nq I mg‡hvRx †hŠM SiCl4 MVb K‡i| Giƒc mg‡hvRx eÜ‡b Ave× Si I 4wU Cl cigvYyi cÖwZwU wbw®Œq M¨vm Ar (2, 8, 8) Gi B‡jKUªb web¨vm AR©b K‡i| wb‡P X I Z A_©vr Si I Cl Gi g‡a¨ ivmvqwbK eÜb MV‡bi cÖwµqv wP‡Î †`Lv‡bv n‡jv :

wPÎ : SiCl4 mg‡hvRx eÜ‡b MwVZ †hŠM|
N.	DÏxc‡K DwjøwLZ †gŠj¸‡jvi g‡a¨ X Z_v Si Gi cvigvYweK AvKvi eo| wb‡P hyw³ Dc¯’vcb Kiv n‡jv :
	cÖ`Ë,	X †gŠjwU  14Si (2, 8, 4)
		Y †gŠjwU  16S (2, 8, 6)
		Z †gŠjwU  17Cl (2, 8, 7)
	wZbwU †gŠ‡jiB B‡jKUªb wZbwU Kÿc‡_ web¨¯Í| A_©vr cÖwZwU †gŠjB 3q ch©v‡qi †gŠj| Avgiv Rvwb, †Kv‡bv GKwU ch©v‡q cvigvYweK msL¨v e„w×i mv‡_ mv‡_ †gŠjmg~‡ni cigvYyi GKB kw³¯Í‡i µgvš^‡q †ewk msL¨K B‡jKUªb ¯’vb MÖnY Ki‡Z _v‡K| G‡ÿ‡Î, Si, S, Cl Gi 3q kw³¯Í‡i h_vµ‡g 4wU, 6wU, 7wU B‡jKUªb Ae¯’vb Ki‡Q|
	cÿvšÍ‡i, cvigvYweK msL¨v e„w×i mv‡_ mv‡_ wbDwK¬qv‡m abvZ¥K PvR©I e„w× †c‡Z _v‡K| d‡j ewn¯’ B‡jKUªbxq ¯Í‡ii Ici wbDwK¬qv‡mi AvKl©Y µgvš^‡q Zx¶èZi nq| d‡j ch©v‡qi evg †_‡K Wv‡b †gŠ‡ji cigvYyi AvKvi n«vm cvq| myZivs, µgea©gvb AvKvi Abyhvqx †gŠj¸‡jv‡K wb‡gœv³fv‡e mvRv‡bv hvq : Si > S > Cl
	AZGe, †`Lv hv‡”Q †h, X Gi cvigvYweK AvKvi eo| 
cÖkœ -27  
 
	
	K.	ch©vq mviwYi †Kvb MÖæ‡ci †gŠj‡K wbw®Œq M¨vm ejv nq? 	1
L.	Aat‡ÿcY wewµqv‡K mvaviY A‡_© ivmvqwbK wewµqv ejv P‡j bvÑ e¨vL¨v Ki|	2
M.	B Ges C wb‡R‡`i g‡a¨ †Kvb ai‡bi eÜ‡b Ave× nq? Ñ WvqvMÖvgmn †`LvI|	3
N.	ÔAC Ges BC DfqB cvwb‡Z `ªeYxqÕ hyw³mn KviY we‡kølY Ki|	4


  27bs cª‡kœi DËi  
K.	ch©vq mviwYi MÖæc-18 Gi †gŠj‡K wbw®Œq M¨vm ejv nq| 
L.	Aat‡ÿcY wewµqvq †Kv‡bv B‡jKU&ª‡bi ¯’vbvšÍi N‡U bv e‡j G‡K mvaviY A‡_© ivmvqwbK wewµqv ejv P‡j bv| 
	†h wewµqvq Drcbœ †hŠM Aat‡ÿc wn‡m‡e cv‡Îi Zj‡`‡k Rgv nq Zv‡K Aat‡ÿcY wewµqv e‡j| G wewµqvi `ªe‡Y mKj Avqb `k©K Avqb wn‡m‡e _v‡K| †Kv‡bv B‡jKUªb ¯’vbvšÍi NUvq bv| A_©vr †Kv‡bv ivmvqwbK wewµqv m¤úbœ nq bv|   
M.	B n‡jv ch©vq mviwYi PZz_© ch©vq I MÖæc-1 Gi †gŠj cUvwmqvg (K) Ges C n‡jv ch©vq mviwYi Z…Zxq ch©vq I MÖæc-17 Gi †gŠj †K¬vwib (Cl)|
	K Ges Cl B‡jKUªb Av`vb cÖ`v‡bi gva¨‡g AvqwbK eÜb MVb K‡i| AvqwbK eÜb mvaviYZ ch©vq mviwYi MÖæc 1 I 2-Gi avZz Ges MÖæc 16 I 17-Gi AavZzi g‡a¨ N‡U _v‡K| K Gi cvigvYweK msL¨v 19 Ges B‡jKUªb web¨vm 2, 8, 8, 1| Ab¨w`‡K, Cl Gi cvigvYweK msL¨v 17 Ges B‡jKUªb web¨vm 2, 8, 7| A_©vr K MÖæc-1 G Ges Cl MÖæc-17 G Ae¯’vb Ki‡Q|
	AZGe, K Gi me©ewn¯’ Kÿc‡_i GKwU B‡jKUªb Z¨vM K‡i K+ Avq‡b cwiYZ nq Ges Cl †mB B‡jKUªbwU MÖnY K‡i Cl cwiYZ nq| Gfv‡e Giv AvqwbK eÜ‡b Ave× nq| Gi WvqvMÖvg wb‡P †`Lv‡bv n‡jv :

N.	DÏxc‡K A I B n‡jv ch©vq mviwYi MÖæc-1 Gi †gŠj Ges C MÖæc-17 Gi †gŠj| A = nvB‡Wªv‡Rb H, B = cUvwmqvg K Ges C = †K¬vwib Cl| myZivs, AC n‡jv nvB‡Wªv‡K¬vwiK GwmW HCl Ges BC n‡jv cUvwmqvg †K¬vivBW KCl| 
	HCl I KCl Df‡qB AvqwbK †hŠM| AwaKvsk AvqwbK †hŠM cvwb‡Z `ªexf‚Z nq| 
	AvqwbK †hŠ‡M abvZ¥K I FYvZ¥K cÖvšÍ _v‡K| AvqwbK †hŠ‡Mi abvZ¥K cÖvšÍ cvwbi FYvZ¥K Aw·‡Rb cÖvšÍ Øviv AvKwl©Z nq Ges AvqwbK †hŠ‡Mi FYvZ¥K cÖvšÍ cvwbi abvZ¥K nvB‡Wªv‡Rb cÖvšÍ Øviv AvKwl©Z nq Ges cvwb‡Z `ªexf‚Z nq| 

	myZivs, †`Lv hv‡”Q †h, AC Ges BC DfqB cvwb‡Z `ªeYxq| 
cÖkœ -28  A, B, M µwgK †gŠj wZbwUi B‡jKUªb web¨vm †_‡K †`Lv hvq †h, B Gi AóK c~Y© Av‡Q| A Gi AóK c~Y© n‡Z hZwU B‡jKUªb Kg Av‡Q M Gi me©ewn¯’ ¯Í‡i Zvi wØ¸Y B‡jKUªb Av‡Q| B †gŠjwU 3q ch©v‡qi †gŠj| [DÏxc‡Ki †gŠj¸‡jv cÖPwjZ ms‡KZ bq|]
	
	K.	eÜb Kv‡K e‡j? 	1
L.	AvB‡mv‡Uvc Kx? e¨vL¨v Ki|	2
M.	A Gi mv‡_ M †gŠjwU †Kvb ai‡bi eÜb MVb K‡i Zv wPÎ w`‡q e¨vL¨v Ki|	3
N. 	DÏxc‡Ki †gŠj wZbwU GKB ch©vqfz³ wKbv Ges G‡`i ch©vqe„Ë ag© e¨vL¨v Ki|	4


  28bs cª‡kœi DËi  
K.	†h AvKl©Y e‡ji gva¨‡g GKwU cigvYy Ab¨ cigvYyi mv‡_ hy³ nq Zv‡K eÜb e‡j|  
L.	GKB †gŠ‡ji wewfbœ cigvYy hv‡`i cvigvYweK msL¨v ev †cÖvUb msL¨v GKB, wKš‘ fi msL¨v wfbœ, Zv‡`i AvB‡mv‡Uvc e‡j| wbDUªb msL¨vi wfbœZvi Kvi‡Y GgbwU nq| 
	†hgb : cÖK…wZ‡Z nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uvc Av‡Q| G‡`i bvg nvB‡Wªv‡Rb, wWD‡Uwiqvg I wUªwUqvg| G‡`i cvigvYweK msL¨v 1, fi msL¨v h_vµ‡g 1, 2 I 3 wKš‘ wbDUªb msL¨v h_vµ‡g 0, 1 I 2|
M.	A Gi mv‡_ M †gŠjwU AvqwbK eÜb MVb K‡i| 
	GLv‡b A  †gŠjwU n‡jv Cl| B †gŠjwU †h‡nZz µwgK †gŠj Ges 3q ch©v‡qi AóKc~Y© †gŠj| myZivs †gŠjwU Ar| 
	M †gŠjwU‡Z A Gi AóK c~Y© †_‡K hZwU B‡jKUªb Kg Av‡Q Gi me©ewn¯’ ¯Í‡i Zvi wØ¸Y B‡jKUªb Av‡Q| myZivs, M †gŠjwU n‡jv Ca| A, B I M ch©vq mviwY‡Z h_vµ‡g 17, 18 I 2bs MÖæ‡c Ae¯’vb Ki‡Q| 
	AvqwbK eÜb mvaviYZ ch©vq mviwYi MÖæc 1 I 2-Gi avZz Ges ¸ªc 16 I 17 Gi AavZzi g‡a¨ N‡U _v‡K| GLv‡b A †h‡nZz MÖæc 17 Ges M †h‡nZz MÖæc-2 †Z Ae¯’vb Ki‡Q, ZvB Giv AvqwbK eÜb MVb Ki‡e Ges CaCl2 †hŠM MVb K‡i| 
	K¨vjwmqvg †K¬vivBW (CaCl2) Gi †hŠM MVb cÖwµqv wbgœiƒc :

N.	DÏxc‡Ki Cl I Ar GKB ch©vqfz³ wKš‘ Ca GKB ch©vqfz³ bq| Cl I Ar Z…Zxq ch©v‡qi Ges Ca PZz_© ch©v‡qi †gŠj| 
	ch©vq mviwY‡Z †h‡Kv‡bv GKwU ch©v‡q evg w`‡Ki †gŠj¸‡jv avZz Ges Wvb w`‡Ki †gŠj¸‡jv AavZz Ges 18-MÖæ‡ci †gŠj wbw®Œq M¨vm| myZivs Cl AavZz, Ar wbw®Œq M¨vm Ges Ca avZz|
	ch©vq mviwYi evg w`K †_‡K Wvb w`‡K A_©vr MÖæc 1 †_‡K MÖæc 17 ch©šÍ †gŠjmg~‡ni Mjbv¼ I ùzUbv¼ cÖ_‡g e„w× †c‡q c‡i n«vm cvq| Gfv‡e Cl Gi Mjbv¼ I ùzUbv¼ Ca †_‡K A‡bK Kg|
	ch©vq mviwYi GKB ch©v‡qi evgw`K †_‡K Wvbw`‡K cvigvYweK AvKvi n«vm cvq Ges †Kv‡bv MÖæ‡ci Dci †_‡K wb‡Pi w`‡K cvigvYweK AvKvi e„w× cvq| G wn‡m‡e Cl, Ar I Ca Gi cvigvYweK AvKvi cwiewZ©Z nq| cvigvYweK AvKvi e¨ZxZ Ab¨vb¨ ag© GKB ch©v‡q cvigvYweK msL¨v e„w×i mv‡_ e„w× cvq| 
cÖkœ -29  

	
	K.	ÔKÕ wP‡Îi †gŠjwUi bvg Kx? 	1
L.	ÔKÕ wP‡Îi †gŠjwUi m‡½ cvigvYweK msL¨v 17 wewkó †gŠjwU †Kvb ai‡bi eÜb MVb K‡i? e¨vL¨v Ki|	2
M.	ÔKÕ wP‡Îi †gŠ‡ji m‡½ ÔLÕ wP‡Îi †gŠ‡ji eÜb MVb cÖwµqv WvqvMÖv‡gi mvnv‡h¨ †`LvI|	3
N. 	ÔLÕ wP‡Îi †gŠjwUi m‡½ cvigvYweK msL¨v 14 wewkó †gŠjwU †h ai‡bi eÜb MVb K‡i Zvi cÖK…wZ we‡kølY Ki|	4


  29bs cª‡kœi DËi  
K.	ÔKÕ wP‡Îi †gŠjwUi bvg Kve©b|
L.	ÔKÕ wP‡Îi †gŠjwUi m‡½ cvigvYweK msL¨v 17 wewkó †gŠjwU mg‡hvRx eÜb MVb K‡i| 
	ÔKÕ n‡jv C Ges 17 cvigvYweK msL¨vi †gŠjwU n‡jv Cl| Df‡qB AavZz Ges CCl4 †hŠM MVb K‡i| Kve©b cigvYyi ewnt¯Í‡i 4wU B‡jKUªb i‡q‡Q hv 4wU †K¬vwib cigvYyi mv‡_ †kqvi K‡i Kve©b †UUªv‡K¬vivBW bvgK mg‡hvRx †hŠM MwVZ nq| 
	+ 4  Cl   Cl
M.	DÏxc‡K DwjøwLZ ÔKÕ wP‡Îi †gŠjwU n‡jv Kve©b Ges ÔLÕ wP‡Îi †gŠjwU n‡jv Aw·‡Rb|
	Kve©b Ges Aw·‡Rb Gi mgš^‡q Kve©b WvBA·vBW Drcbœ nq| Kve©b WvBA·vB‡Wi GKwU AYy hv `ywU Aw·‡Rb I GKwU Kve©b cigvYy wb‡q MwVZ| Kve©‡bi cvigvYweK msL¨v 6, Gi B‡jKUªb web¨vm 2, 4 Ges Aw·‡R‡bi cvigvYweK msL¨v 8, Gi B‡jKUªb web¨vm 2, 6|
	cÖwZwU Kve©b cigvYyi ewn¯’ ¯Í‡ii PviwU B‡jKUªb `ywU Aw·‡Rb cigvYyi cÖwZwU‡Z `ywU K‡i B‡jKUªb †kqv‡i Ask †bq Ges CO2 Gi AYy MVb K‡i| 

wPÎ : CO2 Gi eÜb MVb
N.	DÏxc‡K DwjøwLZ ÔLÕ wP‡Îi †gŠjwU n‡jv Aw·‡Rb Ges 14 cvigvYweK msL¨v  wewkó †gŠjwU n‡jv wmwjKb| 
	wmwjKb Ges Aw·‡Rb mg‡hvRx eÜ‡b Ave× n‡q wmwjKb WvBA·vBW (SiO2) MVb K‡i| 
	wmwjKb cigvYyi ewn¯’¯Í‡i PviwU B‡jKUªb Ges Aw·‡Rb cigvYyi ewn¯’¯Í‡i QqwU B‡jKUªb i‡q‡Q| cÖwZwU wmwjKb cigvYy ewn¯’¯Í‡ii PviwU B‡jKUªb `ywU Aw·‡Rb cigvYyi ewn¯’¯Í‡ii PviwU we‡Rvo B‡jKUª‡bi mv‡_ †kqvi K‡i mg‡hvRx eÜb MVb K‡i| 

wPÎ : SiO2 AYyi MVb
	wKš‘ wmwjKb WvBA·vBW Gi AYymg~n ùwUK †Kjvm MVb K‡i| cÖwZwU wmwjKb cigvYy Aci PviwU Aw·‡Rb cigvYyi mv‡_ Ges cÖwZwU Aw·‡Rb cigvYy Aci `ywU wmwjKb cigvYyi mv‡_ mg‡hvRx eÜ‡b Ave× n‡q weivU †KjvmvKvi AYy ˆZwi K‡i| 

O        O       O        O

O        O       O        O

wPÎ : evwji (SiO2) †Kjvm
	myZivs, SiO2 Gi GB wekvj †Kjvm AvK…wZi †hŠMwU n‡jv KwVb c`v_©| A_©vr, ÔLÕ wP‡Îi †gŠjwUi m‡½ cvigvYweK msL¨v 14 wewkó †gŠjwU †h †hŠM MVb K‡i †mwU g~jZ KwVb c`v_©|  

cÖkœ -30  wPÎwU †`L Ges cÖkœ¸‡jvi DËi `vI :

	
	K.	Kve©b cvwU©K¨vj Kv‡K e‡j? 	1
L.	cvwbi AYyi AvK…wZ †KŠwYK wKš‘ Kve©b WvBA·vBW AYyi AvK…wZ mij‰iwLK †Kb? 	2
M. 	†gŠ‡ji mwµqZv I wbw®ŒqZv wba©vi‡Y B‡jKUªb web¨v‡mi f‚wgKv Av‡jvPbv Ki|	3
N. 	DwjøwLZ †gŠjwUi B‡jKUªb web¨v‡m ¯^vfvweK wbq‡gi e¨wZµg N‡U †Kb?	4


  30bs cª‡kœi DËi  
K.	Kve©‡bi ¶z`ª ¶z`ª KYv‡K Kve©b cvwU©K¨vj e‡j|
L.	cvwbi AYy‡Z Aw·‡R‡b cigvYyi Pviw`‡K nvB‡Wªv‡Rb-Aw·‡Rb eÜb m„wóKvix `yB †Rvov eÜb †Rvo B‡jKUªb Ges `ywU gy³ †Rvo B‡jKUªb Av‡Q| GB Pvi †Rvov B‡jKUªb Aw·‡Rb cigvYyi Pviw`‡K PZz¯ÍjKxqfv‡e Ae¯’vb †bq| `ywU gy³‡Rvo B‡jKUªb eÜb m„wó Ki‡Q bv weavq G‡`i weKl©‡Y cvwbi AYyi AvK…wZ †KŠwYK| 
	wKš‘ CO2 G Kve©b I Aw·‡Rb cigvYyØ‡qi cÖwZwU ci¯ú‡ii mv‡_ wØeÜb Øviv hy³| d‡j Kve©b cigvYyi Pviw`‡K `yB †Rvov B‡jKUªb we`¨gvb| ZvB GB AYyi AvK…wZ mij‰iwLK| 
M.	†gŠ‡ji mwµqZv I wbw®ŒqZv wba©vi‡Y B‡jKUªb web¨v‡mi f‚wgKv Ab¯^xKvh©| 
	B‡jKUªb web¨v‡mi Dci wfwË K‡i wba©vwiZ nq †Kv‡bv †gŠj KZUv mwµq ev wbw®Œq| D`vniY¯^iƒc Na Gi †ÿ‡Î †`Lv hvq Gi me©ewn¯’ ¯Í‡i 1wU B‡jKUªb we`¨gvb _v‡K| KviY Gi B‡jKUªb web¨vm 2, 8, 1 †m Kvi‡Y Bnv MÖæc 1 Gi m`m¨ Ges Na Zvi me©ewn¯’ ¯Í‡ii B‡jKUªbwU mn‡RB Z¨vM K‡i wbw®Œq M¨v‡mi B‡jKUªb web¨vm AR©b Ki‡Z cv‡i| myZivs MÖæc 1 Gi †gŠj¸‡jv AwaK Zwor abvZ¥K †gŠj, Avevi Cl cigvYyi †ÿ‡Î †`Lv hvq Gi me©ewn¯’ ¯Í‡i 7wU B‡jKUªb we`¨gvb| KviY Cl cigvYy 17 bs MÖæ‡c Aew¯’Z Ges Bnv AóK c~Y© Kivi Rb¨ 1wU B‡jKUªb MÖnY K‡i, ZvB MÖæc 17 Gi †gŠj¸‡jv AwaK Zwor FYvZ¥K †gŠj|
	MÖæc-18 ev k~b¨ MÖæ‡ci †gŠj A_©vr wbw®Œq M¨vmmg~‡ni B‡jKUªb web¨vm †_‡K †`Lv hvq Giv B‡jKUªb Øviv c~Y© _v‡K| A_©vr G‡`i me©ewn¯’ ¯Í‡i 2wU ev 8wU B‡jKUªb _v‡K| hvi d‡j GB †gŠj¸‡jv ivmvqwbKfv‡e wbw®Œq Ae¯’vq _v‡K| 
	ZvB ejv hvq, †gŠ‡ji mwµqZv I wbw®ŒqZv wba©vi‡Y B‡jKUªb web¨vm Riæwi| 
N.	DÏxc‡Ki †gŠjwU n‡jv cUvwmqvg (K)| Gi B‡jKUªb web¨vmÑ
	19K  1s22s22p63s23p63d4s1
	A_©vr 2n2 m~Îvbyhvqx K Gi 3q ¯Í‡i 9wU B‡jKUªb _vKvi K_v wQj| wKš‘ Zv bv n‡q 3q ¯Í‡i 4wU Ges PZz_© ¯Í‡i 1wU B‡jKUªb we`¨gvb _v‡K| 
	KviY, wbgœ Dckw³¯Í‡i B‡jKUªb Av‡M cÖ‡ek K‡i Zvici ch©vqµ‡g D”P Dckw³¯Í‡i B‡jKUªb cÖ‡ek Ki‡e| G‡ÿ‡Î 3d I 4s Dc¯Í‡ii g‡a¨ 3d Dc¯Í‡ii kw³ 4s Dc¯Í‡ii kw³ A‡cÿv †ewk| ZvB K Gi 19Zg B‡jKUªbwU D”P kw³i Dc¯Íi 3d †Z bv wM‡q wbgœ Dc¯Íi 4s-G Mgb K‡i|
	DcwiD³ Kvi‡YB DwjøwLZ †gŠjwUi B‡jKUªb web¨v‡m ¯^vfvweK wbq‡gi e¨wZµg N‡U| 

cÖkœ -31  wb‡Pi QKwU jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
	
	†gŠj
	ch©vq
	†kÖwY

	
	A
	2
	17

	
	B
	4
	1



	
	K.	†gŠ‡ji cigvYy‡K wK‡mi mvnv‡h¨ cÖKvk Kiv nq?	1
L.	AavZzi †hvRbx Ges †hvRbx B‡jKUªb wfbœ e¨vL¨v Ki|	2
M.	DwjøwLZ †gŠj `ywU Kxfv‡e †hŠM MVb K‡i Zv WvqvMÖv‡gi mvnv‡h¨ eY©bv Ki|	3
N. 	ÔAB †hŠMwU †cvjvi `ªve‡K `ªexf‚Z nqÕÑ Av‡jvPbv Ki|	4


  31bs cª‡kœi DËi  
K.	†gŠ‡ji cigvYy‡K cÖZx‡Ki mvnv‡h¨ cÖKvk Kiv nq| 
L.	†Kv‡bv †gŠ‡ji me©‡kl cÖavb kw³¯Í‡ii †gvU B‡jKUªb msL¨v‡K †mB †gŠ‡ji †hvR¨Zv B‡jKUªb e‡j| GB msL¨v‡K †gŠ‡ji †hvRbxI e‡j| 
	†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl Kÿc‡_ hZ msL¨K B‡jKUªb _v‡K A_ev hZ msL¨K we‡Rvo B‡jKUªb _v‡K Zv‡K †gŠ‡ji †hvRbx ev †hvR¨Zv e‡j| avZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i B‡jKUªb msL¨v Ges AavZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i we‡Rvo B‡jKUªb msL¨v †gŠ‡ji †hvR¨Zv wb‡`©k K‡i| †gŠ‡ji me©‡kl Kÿc‡_i Dc¯Íimg~‡ni g‡a¨ B‡jKUªb cybwe©b¨v‡mi Kvi‡Y we‡Rvo B‡jKUªb msL¨v cwiewZ©Z nq| GB †gŠjmg~n cwieZ©bkxj †hvR¨Zv ev GKvwaK †hvR¨Zv cÖ`k©b K‡i| A_©vr †gŠ‡ji †hvRbx wfbœ n‡Z cv‡i wKš‘ †hvRbx B‡jKUªb GKB| G Kvi‡YB †Kv‡bv AavZzi †hvRbx I †hvRbx B‡jKUªb wfbœ| 
M.	DwjøwLZ †gŠj `ywUi g‡a¨ A ch©vq mviwYi 2q ch©v‡qi 17 bs †kªwY‡Z Aew¯’Z| Kv‡RB GwU n‡jv †d¬vwib (F) hvi cvigvYweK msL¨v 9| B ch©vq mviwYi 4_© ch©v‡qi 1bs †kªwY‡Z Aew¯’Z| Kv‡RB GwU n‡jv cUvwmqvg (K) hvi cvigvYweK msL¨v 19|
	GLv‡b cUvwmqvg GKwU avZz| Gi B‡jKUªb web¨vm- 2, 8, 8, 1 Gi †kl Kÿc‡_ GKwU gvÎ B‡jKUªb Av‡Q| cUvwmqvg cigvYy Zvi †kl Kÿc‡_i B‡jKUªbwU Z¨vM Ki‡j wbw®Œq M¨v‡mi B‡jKUªb web¨vm AR©b Ki‡Z cv‡i| GKwU B‡jKUªb Z¨vM Kivq GwU abvZ¥K Avavbhy³ K+ Avq‡bi DrcwË nq|
	Aciw`‡K, †d¬vwib cigvYyi B‡jKUªb web¨vm n‡”Q 2, 7; Zvi me©‡kl Kÿc‡_ 7wU B‡jKUªb Av‡Q| †d¬vwib cigvYy GKwU B‡jKUªb MÖnY Ki‡j Zvi B‡jKUªb web¨vm nq 2, 8 †hUv wbq‡bi Abyiƒc| GKwU B‡jKUªb MÖnY Kivi Kvi‡Y †d¬vwib cigvYy FYvZ¥K Avavbhy³ F¯ Avq‡b iƒcvšÍwiZ nq| Gfv‡e cUvwmqvg †d¬vivBW (KF) †hŠ‡Mi m„wó nq hv GKwU AvqwbK †hŠM|
	wb‡P GKwU WvqvMÖv‡gi mvnv‡h¨ eÜb MVb cÖwµqvwU †`Lv‡bv n‡jv :

N.	ÔMÕ †_‡K Rvbv hvq, AB †hŠMwU n‡jv cUvwmqvg †d¬vivBW (KF)| GwU GKwU AvqwbK †hŠM hv †cvjvi `ªve‡K `ªexf‚Z nq|
	cvwb GKwU †cvjvi `ªveK| cvwb‡Z cÖvq mKj AvqwbK †hŠM `ªexf‚Z nq, hw`I cvwb GKwU mg‡hvRx †hŠM| eÜb MV‡bi ci cvwbi AYy‡Z Aw·‡Rb I nvB‡Wªv‡Rb cigvYyi ga¨eZ©x †kqviK…Z B‡jKUªb‡K Dfq cigvYyi wbDwK¬qvm AvKl©Y K‡i| GB AvKl©Y Kivi ÿgZv nvB‡Wªv‡R‡bi Zzjbvq Aw·‡R‡bi †ewk _v‡K| hvi d‡j Aw·‡R‡b AvswkK FYvZ¥K cÖv‡šÍi Ges nvB‡Wªv‡R‡b AvswkK abvZ¥K cÖv‡šÍi m„wó nq|

wPÎ : cvwbi AYy‡Z †cvjvwiwU
	AvqwbK †hŠ‡M abvZ¥K I FYvZ¥K cÖvšÍ _v‡K| AvqwbK †hŠ‡Mi abvZ¥K cÖvšÍ cvwbi FYvZ¥K Aw·‡Rb cÖvšÍ Øviv AvKwl©Z nq Ges AvqwbK †hŠ‡Mi FYvZ¥K cÖvšÍ cvwbi abvZ¥K nvB‡Wªv‡Rb cÖvšÍ Øviv AvKwl©Z nq| AvKl©‡Yi Kvi‡Y †hŠ‡Mi abvZ¥K I FYvZ¥K cÖvšÍ ci¯úi †_‡K wew”Qbœ n‡q cvwbi †cvjvi AYyi wecixZ cÖvšÍ w`‡q cwi‡ewóZ _v‡K Ges cvwb‡Z `ªexf‚Z nq|

wPÎ : cvwbi AYy ms‡hvwRZ K+ I F¯ Avqb
	AZGe †`Lv hv‡”Q †h, AB †hŠM A_©vr cUvwmqvg †d¬vivBW (KF) †hŠMwU cvwb Ges Ab¨vb¨ mKj †cvjvi `ªve‡K `ªexf‚Z nq|

cÖkœ -32  L, M I N wZbwU †gŠj †hLv‡b L †gŠ‡j PviwU kw³¯Íi, M †gŠ‡j `ywU kw³¯Íi Ges N †gŠ‡j `ywU kw³¯Íi we`¨gvb| G‡`i me©‡kl kw³¯Í‡i B‡jKUªb msL¨v h_vµ‡g 2, 7 I 6wU|	
	
	K.	ivmvqwbK eÜb Kx?	1
L.	†Kv‡bv †gŠ‡ji †hvRbx I †hvRbx B‡jKUªb wfbœ-e¨vL¨v Ki|	2
M.	L I M †gŠjØ‡qi eÜb cÖwµqv WvqvMÖv‡gi mvnv‡h¨ †`LvI|	3
N. 	N Dfq ai‡bi (AvqwbK I mg‡hvRx) †hŠM MVb Ki‡jI L KL‡bv mg‡hvRx eÜb MVb K‡i bv hyw³mn e¨vL¨v Ki|	4


  32bs cª‡kœi DËi  
K.	†h AvKl©Y e‡ji gva¨‡g GKwU cigvYy Ab¨ cigvYyi mv‡_ hy³ nq Zv‡K ivmvqwbK eÜb e‡j| 
L.	†Kv‡bv †gŠ‡ji me©‡kl cÖavb kw³¯Í‡ii †gvU B‡jKUªb msL¨v‡K †mB †gŠ‡ji †hvR¨Zv B‡jKUªb e‡j| GB msL¨v‡K †gŠ‡ji †hvRbxI e‡j| 
	†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl Kÿc‡_ hZ msL¨K B‡jKUªb _v‡K A_ev hZ msL¨K we‡Rvo B‡jKUªb _v‡K Zv‡K †gŠ‡ji †hvRbx ev †hvR¨Zv e‡j| avZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i B‡jKUªb msL¨v Ges AavZe †gŠ‡ji †ÿ‡Î me©‡kl Kÿc‡_i we‡Rvo B‡jKUªb msL¨v †gŠ‡ji †hvR¨Zv wb‡`©k K‡i| †gŠ‡ji me©‡kl Kÿc‡_i Dc¯Íimg~‡ni g‡a¨ B‡jKUªb cybwe©b¨v‡mi Kvi‡Y we‡Rvo B‡jKUªb msL¨v cwiewZ©Z nq| GB †gŠjmg~n cwieZ©bkxj †hvR¨Zv ev GKvwaK †hvR¨Zv cÖ`k©b K‡i| A_©vr †gŠ‡ji †hvRbx wfbœ n‡Z cv‡i wKš‘ †hvRbx B‡jKUªb GKB| G Kvi‡YB †Kv‡bv †gŠ‡ji †hvRbx I †hvRbx B‡jKUªb wfbœ| 
M.	L, M I N wZbwU †gŠ‡ji g‡a¨ L †gŠjwUi me©‡kl kw³¯Í‡i B‡jKUªb msL¨v 2 wU Ges GwU‡Z PviwU kw³¯Íi we`¨gvb|
	AZGe, L †gŠjwUi B‡jKUªb web¨vm 2, 8, 8, 2 Ges Gi cvigvYweK msL¨v 20| myZivs †gŠjwU n‡jv K¨vjwmqvg Ca (20)|
	Avevi, M †gŠjwUi me©‡kl kw³¯Í‡i B‡jKUªb msL¨v 7wU Ges G‡Z `yBwU kw³¯Íi we`¨gvb|
	AZGe, M †gŠjwUi B‡jKUªb web¨vm 2, 7 Ges Gi cvigvYweK msL¨v 9| myZivs †gŠjwU n‡jv †d¬vwib F(9)| K¨vjwmqvg cigvYy KZ…©K Z¨vMK…Z B‡jKUªb MÖnY Ki‡j F¯ Avq‡bi m„wó nq, hvi B‡jKUªb web¨vm nq 2, 8| A_©vr wbw®Œq M¨vm wbqb Gi Abyiƒc| m„ó Ca2+ I F¯ AvqbØq wecixZ Avavbhy³ nIqvq Giv ci¯úi‡K AvKl©Y K‡i| `ywU F¯ Avqb 2wU B‡jKUªb MÖnY K‡i| d‡j Ca2+ I F¯ Gi  g‡a¨ AvKl©‡Yi d‡j CaF2 †hŠ‡Mi m„wó nq| wb‡Pi WvqvMÖv‡gi mvnv‡h¨ eÜb MVb cÖwµqvwU †`Lv‡bv n‡jv :

N.	N †gŠjwUi me©‡kl kw³¯Í‡i B‡jKUªb msL¨v 6wU Ges G‡Z `ywU kw³¯Íi we`¨gvb| AZGe, N †gŠjwUi B‡jKUªb web¨vm 2, 6 Ges Gi cvigvYweK msL¨v 8| myZivs †gŠjwU n‡jv Aw·‡Rb O (8)|
	GwU GKwU AavZz hv †h‡Kv‡bv avZzi mv‡_ AvqwbK eÜ‡b Ave× n‡q AvqwbK †hŠM MVb K‡i| Avevi, †h‡Kv‡bv AavZzi mv‡_ mg‡hvRx eÜ‡b Ave× n‡q mg‡hvRx †hŠMI MVb K‡i|
	Aw·‡Rb †h AvqwbK †hŠM MVb Ki‡Z cv‡i Zv wb‡Pi wP‡Î †`Lv‡bv n‡jv :

wPÎ : g¨vM‡bwmqvg A·vB‡Wi MVb (MgO)
	Avevi, Aw·‡Rb †h mg‡hvRx †hŠM MVb Ki‡Z cv‡i Zv wb‡Pi wP‡Î †`Lv‡bv n‡jv :

wPÎ : cvwbi AYy (H2O)
	Ab¨w`‡K, ÔMÕ †_‡K Rvbv hvq L †gŠjwU n‡jv cUvwmqvg (K) hv GKwU avZz| GwU †KejgvÎ †Kv‡bv AavZzi mv‡_ AvqwbK eÜ‡b Ave× n‡q AvqwbK †hŠM MVb Ki‡Z cv‡i| wKš‘ avZz nIqvq GwU KL‡bvB mg‡hvRx eÜb MVb K‡i bv|
	AZGe, N Z_v Aw·‡Rb Dfq ai‡bi (AvqwbK I mg‡hvRx) †hŠM MVb Ki‡jI L A_©vr K¨vjwmqvg KL‡bv mg‡hvRx eÜb MVb K‡i bv|  

cÖkœ -33  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
A=2,8,1      B=2,8,7
	
	K.	AvqwbK eÜb Kv‡K e‡j?	1
L.	mg‡hvRx †hŠM A‡cvjvi nq †Kb?	2
M.	ÔAÕ †gŠjwUi 10wU cigvYyi fi wbY©q Ki|	3
N.	ÔAÕ Ges ÔBÕ hy³ n‡q †Kv‡bv †hŠM MVb Ki‡j Zv‡Z Kx ai‡bi eÜb we`¨gvb _vK‡e? e¨vL¨v Ki| 	4


  33bs cª‡kœi DËi  
K.	B‡jKUªb Av`vb-cÖ`v‡bi gva¨‡g MwVZ K¨vUvqb (abvZ¥K Avqb) Ges A¨vbvqbmg~n (FYvZ¥K Avqb) †h w¯’i ˆe`y¨wZK AvKl©Y ej Øviv †hŠ‡Mi AYy‡Z Ave× _v‡K Zv‡K AvqwbK eÜb e‡j| 
L.	mg‡hvRx †hŠM MVbKvix †gŠjmg~‡ni Zwor FYvZ¥KZv Kg _v‡K e‡j mg‡hvRx †hŠM A‡cvjvi nq|
	mg‡hvRx eÜ‡b †kqviK…Z B‡jKUªb‡K AvKl©Y Kivi ÿgZv‡K Zwor FYvZ¥KZv e‡j| AvKl©‡Yi Kvi‡Y eÜ‡bi †kqviK…Z B‡jKUªbhyMj GKwU cigvYyi wbDwK¬qv‡mi w`‡K †ewk AvK…ó nq| d‡j AvswkK abvZ¥K cÖv‡šÍi Ges AvswkK FYvZ¥K cÖv‡šÍi m„wó nq| GB NUbv‡K mg‡hvRx †hŠ‡Mi †cvjvwiwU ejv nq| †h mg‡hvRx †hŠ‡M †cvjvwiwUi m„wó nq Zv‡K †cvjvi mg‡hvRx †hŠM e‡j| wKš‘ GB msL¨v LyeB Kg| AwaKvsk mg‡hvRx †hŠ‡M †cvjvwiwU m„wó nq bv| G Kvi‡YB mg‡hvRx †hŠMmg~n A‡cvjvi| 
M.	ÔA' †gŠjwUi B‡jKUªb web¨vm 2, 8, 1| myZivs Gi cvigvYweK msL¨v 11| AZGe †gŠjwU n‡jv †mvwWqvg (Na)|
	Avgiv Rvwb,
		†mvwWqv‡gi (Na) cvigvYweK fi = 23 
		Gi AvYweK ms‡KZ Na|
	Kv‡RB †mvwWqv‡gi AvYweK fi = 23 
	 †mvwWqv‡gi 1 mole = 23gm
	Avgiv Rvwb,
		cÖwZwU e¯‘i 1 mole-G 6.023  1023 wU AYy _v‡K|
	AZGe, 
		6.023  1023 wU Na cigvYyi fi 23gm 
		 1 wU Na cigvYyi fi gm
		 10 wU Na cigvYyi fi gm
		                            = 3.8210¯22gm
	myZivs, 10 wU Na cigvYyi fi 3.8210¯22gm|
N.	ÔMÕ †_‡K Rvbv hvq, ÔA' †gŠjwU n‡jv Na avZz hvi cvigvYweK msL¨v 11 I B‡jKUªb web¨vm 2, 8, 1|
	Avevi, wPÎ †_‡K †`Lv hvq ÔB' †gŠjwUi B‡jKUªb web¨vm 2, 8, 7| myZivs Gi cvigvYweK msL¨v 17| AZGe B †gŠjwU n‡jv †K¬vwib (Cl) hv GKwU AavZz ÔA' Ges 'B' hy³ n‡q †Kv‡bv †hŠM MVb Ki‡j Zv‡Z AvqwbK eÜb we`¨gvb _vK‡e| avZz I AavZzi g‡a¨ wewµqvi mgq avZz cigvYy B‡jKUªb Z¨vM K‡i abvZ¥K Avavbhy³ Avq‡b cwiYZ nq Ges AavZz cigvYy B‡jKUªb MÖnY K‡i FYvZ¥K Avavbhy³ Avq‡b cwiYZ nq| wecixZ Avav‡bi g‡a¨ AvKl©Y N‡U, ZvB Gfv‡e m„ó abvZ¥K I FYvZ¥K Avqb ci¯úi‡K AvKl©Y K‡i| G AvKl©‡Yi d‡j †h eÜ‡bi m„wó nq, Zv‡K AvqwbK eÜb e‡j| 
	DÏxc‡K cÖ`Ë ÔA' †gŠj Z_v Na avZzi cigvYy Zvi †kl Kÿc‡_i B‡jKUªbwU Z¨vM Ki‡j wbqb M¨v‡mi B‡jKUªb web¨vm AR©b Ki‡Z cv‡i| cigvYywU cwiewZ©Z Ae¯’vq h‡_ó w¯’wZkxjZv AR©b K‡i| GKwU B‡jKUªb Z¨vM Kivq GKwU abvZ¥K Avavbhy³ Na+ Avq‡bi DrcwË nq|
	Aciw`‡K, †K¬vwib cigvYyi B‡jKUªb web¨vm n‡”Q 2, 8, 7; Zvi me©‡kl Kÿc‡_ 7wU B‡jKUªb Av‡Q| wbKU¯’ wbw®Œq M¨vm AvM©‡bi B‡jKUªb web¨vm n‡”Q 2, 8, 8| †K¬vwib cigvYy GKwU B‡jKUªb MÖnY Ki‡j Zvi B‡jKUªb web¨vm nq 2, 8, 8 hv AvM©‡bi Abyiƒc| G Ae¯’vq Zvi B‡jKUªb web¨vm h‡_ó w¯’wZkxjZv AR©b K‡i| GKwU B‡jKUªb MÖnY Kivi Kvi‡Y †K¬vwib cigvYy GKwU FYvZ¥K Avavbhy³ Cl¯ Avq‡b iƒcvšÍwiZ nq| G wecixZ Avavbhy³ AvqbØq ci¯úi‡K AvKl©Y K‡i Ges Gfv‡e †mvwWqvg †K¬vivBW (NaCl) †hŠ‡Mi m„wó nq|
	cÖwµqvwU wb‡Pi wP‡Î †`Lv‡bv n‡jv :

wPÎ : †mvwWqvg †K¬vivB‡Wi MVb (NaCl)
	myZivs, A I B †gŠj `ywU †h †hŠM MVb K‡i Zv‡Z AvqwbK eÜb we`¨gvb| 

cÖkœ -34  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
X, Y Ges Z G wZbwU †gŠ‡ji cvigvYweK msL¨v h_vµ‡g 9, 19 Ges 16|
	
	K.	wbtmiY Kx?	1
L.	†cÖv‡cb I weD‡Ub Gi g‡a¨ †KvbwUi e¨vc‡bi nvi †ewk Ges †Kb?	2
M.	X I Y, X I Z Ges Y I Z †gŠj †Rvo wZbwUi g‡a¨ Kx Kx ai‡bi eÜb MwVZ nq? eÜb¸‡jvi MVb †`LvI|	3
N.	DÏxc‡Ki †gŠj¸‡jv Øviv MwVZ †hŠM¸‡jvi Zzjbvg~jK †cvjvwiwU, Mjbv¼, Zwor cwievwnZv I cvwb‡Z `ªve¨Zv e¨vL¨v Ki|	4


  34bs cª‡kœi DËi  
K.	miæ wQ`ªc‡_ †Kv‡bv M¨v‡mi AYymg~‡ni D”PPvc †_‡K wbgœPvc AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 
L.	†cÖv‡cb I weD‡U‡bi g‡a¨ †cÖv‡c‡bi e¨vc‡bi nvi †ewk|
	†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq e¯‘i ¯^Ztù‚Z© I mgfv‡e cwie¨vß nIqvi cÖwµqv‡K e¨vcb e‡j| †h e¯‘i NbZ¡ ev AvYweK fi hZ Kg Zvi e¨vcb nvi ZZ †ewk| †cÖv‡cb (C3H8) I weD‡Ub (C4H10) h_vµ‡g 3 I 4 Kve©bwewkó nvB‡WªvKve©b Ges G‡`i AvYweK fi h_vµ‡g 44 I 58| †h‡nZz weD‡U‡bi AvYweK fi †ewk Kv‡RB Gi e¨vc‡bi nvi Kg Ges †cÖv‡c‡bi AvYweK fi Kg e‡j Gi e¨vcb nvi †ewk| 
M.	X I Y †gŠjØq h_vµ‡g †d¬vwib (F) I cUvwmqvg (K)| G‡`i g‡a¨ AvqwbK eÜb MwVZ nq|
	9F (1s22s22p5) + e = F (1s22s22p6)
	19K (1s22s22p63s23p64s1- e- = K+ (1s22s22p63s23p6)
	K +F  = KF

	X I Z †gŠjØq h_vµ‡g †d¬vwib I mvjdvi| G‡`i g‡a¨ mg‡hvRx eÜb MwVZ nq| SF6 †hŠM MVbKv‡j S cigvYyi ewn¯’ ¯Í‡i 12wU B‡jKUªb AwR©Z nq| A_©vr, AóK m¤cÖmviY N‡U| GKBfv‡e, S cigvYy AóK m¤cÖmvi‡Yi gva¨‡g SF2 I SF4 †hŠM MVb K‡i|

	S Gi Pvwiw`‡K 8 wU B‡jKUªb
	S Gi Pvwiw`‡K
 10 wU B‡jKUªb
	S Gi Pvwiw`‡K
 12 wU B‡jKUªb


	X I Y †gŠjØq h_vµ‡g K I S| G‡`i g‡a¨ me©ewn¯’ ¯Í‡ii B‡jKUªb Av`vb-cÖ`v‡bi gva¨‡g AvqwbK eÜb MwVZ nq|
	19K (1s22s22p63s23p64s1)- e- = K+ (1s22s22p63s23p6)
	16S (1s22s22p63s23p4) + 2e- = S2- (1s22s22p63s23p6)

N.	DÏxc‡Ki †gŠj¸‡jv Øviv m„ó †hŠM¸‡jv n‡jv KF; SF2, SF4, SF6; K2S| wb‡P †hŠM¸‡jvi Zzjbvg~jK †cvjvwiwU, Mjbv¼, Zwor cwievwnZv I cvwb‡Z `ªve¨Zv e¨vL¨v Kiv n‡jv :
	1.	†cvjvwiwU : KF †hŠMwUi †gŠj¸‡jvi Zwor FYvZ¥KZvi gv‡bi cv_©K¨ AZ¨šÍ †ewk, ZvB †hŠMwU †cvjvi| GKB Kvi‡Y K2S †hŠMwUI †cvjvi| Ab¨w`‡K, S Ges F Gi Zwor FYvZ¥KZvi gvb cÖvq KvQvKvwQ nIqvq SF2, SF4, SF6 †hŠMmg~n A‡cvjvi|
	2.	MjbvsK : KF Ges K2S AvqwbK †hŠMØ‡qi MjbvsK †ewk| Ab¨w`‡K, mg‡hvRx †hŠM SF6 Gi Mjbv¼ AZ¨šÍ Kg| 
	3.	Zwor cwievwnZv : KF Ges K2S Zwor cwievnx| KviY †hŠMØq Avqb Øviv MwVZ| Ab¨w`‡K, SF2,  SF4, SF6 †hŠMmg~n Avqb Øviv MwVZ bv nIqvq Zwor cwievnx bq|
	4.	cvwb‡Z `ªve¨Zv : KF Ges K2S †hŠMØq AvqwbK nIqvq †cvjvi `ªveK †hgb cvwb‡Z `ªeYxq| Ab¨w`‡K SF2, SF4, SF6 †hŠMmg~n mg‡hvRx e‡j cvwb‡Z `ªexf‚Z nq bv, wKš‘ ˆRe `ªve‡K `ªeYxq|
cÖkœ -35  wb‡Pi †hŠM¸‡jv jÿ Ki Ges cÖkœ¸‡jvi DËi `vI :
	†gŠj
	†hvR¨Zv ¯Íi

	A
	ns2

	B
	(n + 1) s2

	C
	ns2np4


		GLv‡b n = 3

	
	K.	g„rÿvi avZz Kx?	1
L.	ˆRe †hŠM nIqv m‡Ë¡I A¨vj‡Kvnj cvwb‡Z `ªeYxq nq †Kb?	2
M.	B Ges C †gŠj Øviv MwVZ †hŠ‡Mi eÜb cÖK…wZ e¨vL¨v Ki|	3
N.	AC Ges BC Gi g‡a¨ †KvbwU cvwb‡Z AwaKZi `ªeYxq? †Zvgvi wbR¯^ hyw³i Av‡jv‡K e¨vL¨v Ki| 	4


  35bs cª‡kœi DËi  
K.	ch©vq mviwYi MÖæc-2 †Z Aew¯’Z Be †_‡K ïiæ K‡i Ra ch©šÍ †gŠjmg~n‡K g„rÿvi avZz e‡j|
L.	A¨vj‡Kvnj ˆRe †hŠM n‡jI GwU GKwU †cvjvi mg‡hvRx †hŠM e‡j cvwb‡Z `ªexf‚Z nq|
	cvwb (H2O) GKwU mg‡hvRx †hŠM| eÜb MV‡bi ci cvwbi AYy‡Z Aw·‡Rb I nvB‡Wªv‡Rb cigvYyi ga¨eZ©x †kqviK…Z B‡jKUªb‡K Dfq cigvYyi wbDwK¬qvm AvKl©Y K‡i| d‡j Aw·‡R‡b AvswkK FYvZ¥K cÖv‡šÍi Ges nvB‡Wªv‡R‡b AvswkK abvZ¥K cÖv‡šÍi m„wó nq| GB NUbv‡K mg‡hvRx †hŠ‡Mi †cvjvwiwU ejv nq| 

	A¨vj‡Kvnj (R-OH) GgbB GKwU †cvjvi mg‡hvRx †hŠM| †hgb, B_vbj (C2H5OH) Gi H+ AvswkK abvZ¥K hv cvwbi FYvZ¥K cÖvšÍ OH¯ Øviv AvKwl©Z nq Ges C2H5O¯ AvswkK FYvZ¥K hv cvwbi abvZ¥K cÖvšÍ H+ Øviv AvKwl©Z nq| G Kvi‡YB ˆRe †hŠM nIqv m‡Ë¡I A¨vj‡Kvnj cvwb‡Z `ªexf‚Z nq|
M.	B †gŠjwUi †hvR¨Zv ¯Íi (n+1)s2 | GLv‡b n=3 n‡j B †gŠjwUi me©ewn¯’ Kÿc_ msL¨v 3 + 1 = 4 Ges me©ewn¯’ Kÿc‡_i B‡jKUªb web¨vm 4s2 A_©vr B‡jKUªb 2wU| myZivs B †gŠjwU GKwU avZz|
	Avevi, C †gŠjwUi †hvR¨Zv ¯Íi ns2np4|GLv‡b n = 3 n‡j Gi B‡jKUªb web¨vm 3s23p4| myZivs Gi me©ewn¯’ Kÿc‡_ B‡jKUªb msL¨v 6wU| myZivs C †gŠjwU GKwU AavZz| 
	AZGe, B Ges C †gŠj Øviv MwVZ †hŠ‡Mi eÜb cÖK…wZ n‡e AvqwbK eÜb| 
	DÏxc‡K cÖ`Ë B †gŠ‡ji †kl Kÿc‡_ 2wU B‡jKUªb Av‡Q| G 2wU B‡jKUªb Z¨vM Ki‡j B2+ Avq‡bi m„wó nq, hvi B‡jKUªb web¨vm wbw®Œq M¨v‡mi Abyiƒc| Aciw`‡K C †gŠjwU B cigvYy KZ…©K Z¨vMK…Z 2wU B‡jKUªb MÖnY Ki‡j C2- Avq‡bi m„wó nq, hvi B‡jKUªb web¨vm wbw®Œq M¨vm Gi Abyiƒc| m„ó B2+ I C2- AvqbØq wecixZ Avavbhy³ nIqvq ci¯úi‡K AvKl©Y K‡i  w¯’i ˆew`y¨wZK ej Øviv eÜ‡b hy³ BC †hŠM MVb Ki‡e| wb‡P wPÎ Øviv †`Lv‡bv n‡jv :

wPÎ : BC AvqwbK †hŠM MVb
	myZivs B I C †gŠj `ywU †h †hŠM MVb K‡i Zv‡Z AvqwbK eÜb we`¨gvb| 
N.	AC Ges BC Gi g‡a¨ Df‡qB cvwb‡Z mgvb `ªeYxq| KviY `ywUB AvqwbK †hŠM|
	cÖvq mKj AvqwbK †hŠM cvwb‡Z `ªexf‚Z nq| ÔMÕ †Z ewY©Z BC †hŠ‡Mi MVb †_‡K Rvbv hvq †h, BC †hŠMwU GKwU AvqwbK †hŠM| †h‡nZz A †gŠ‡ji †hvR¨Zv ¯Íi ns2 A_©vr me©ewn¯’ Kÿc‡_ 2wU B‡jKUªb we`¨gvb, Kv‡RB A †gŠjwUI avZz Ges C AavZzi mv‡_ Zv B †gŠ‡ji Abyiƒc eÜb MVb Ki‡e| d‡j AC n‡e GKwU AvqwbK †hŠM|
	AZGe, AC Ges BC Dfq †hŠMB cvwb‡Z mgvb `ªeYxq| 


