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f~wgKv (Introduction)  

 

GLb ch©šÍ Avwe®‹…Z I ¯x̂K…Z †gŠ‡ji msL¨v 118wU| GKRb bexb weÁvbx ev wkÿvbwem imvqbwe‡`i c‡ÿ 

c„_Kfv‡e me †gŠ‡ji MVb, ag© I e¨envi m¤ú‡K© Rvbv Am¤¢e| †`Lv hvq †ek wKQz †gŠj †hgb Li, Na, K, Rb, 
Cs-Gi a‡g©i †ÿ‡Î †hgb mv`„k¨ GKBfv‡e F, Cl, Br, I-Gi a‡g©i †ÿ‡ÎI wfbœ wKš‘ wb‡R‡`i g‡a¨ GKBiƒc 

mv`„k¨ eZ©gvb| Gfv‡e cÖvq GKB ag©m¤úbœ †gŠjmg~n‡K GKB †kÖwYfz³ K‡i me †gŠj‡K wbqgZvwš¿Kfv‡e mvRv‡bv 

n‡q‡Q ch©vq mviwY‡Z| B‡jKUªb web¨v‡mi Dci wfwË K‡i †gŠ‡ji ag©vewji cwieZ©b I cybive„wË N‡U| G 

ag©mg~‡ni g‡a¨ D‡jøL‡hvM¨ n‡jv B‡jKUªb Avmw³, Zwor FYvZ¥KZv, AvqwbKiY wefe, cigvYyi AvKvi, avZe 

ag©, Mjbv¼ I ùzUbv¼ BZ¨vw`| GKB †gŠ‡ji GKvwaK cigvYy eÜ‡bi gva¨‡g hy³ n‡q †gŠwjK AYy, Avevi wfbœ 

wfbœ †gŠ‡ji `yB ev Z‡ZvwaK cigvYy †hŠ‡Mi AYy m„wó K‡i| G BDwb‡U Avgiv Gme welq Av‡jvPbv Kie|   
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ch©vq mviwY 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 ch©vq mviwY we‡kølY Ki‡Z cvi‡eb| 

 ch©vq m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 ch©vq mviwYi ˆewkó¨ e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

ch©vq, MÖæc, AvqwbKiY kw³, cÖfveb, c¨vivPz¤K̂Z¡| 

 

ch©vq mviwY 

Rvbv †gŠj¸‡jvi †fŠZ I ivmvqwbK ag© m¤ú‡K© mwVK aviYv jvf Kivi D‡Ï‡k¨ Dbwesk kZvãx †_‡K 

weÁvbx‡`i †Póvi †kl †bB| ïiæ‡Z †gŠj¸‡jv‡K avZz I AavZz G ỳfv‡M fvM Kiv n‡jv| G fvM †ewkw`b wU‡K bvB| KviY 

Ggb wKQz †gŠj cvIqv †Mj hv‡`i g‡a¨ avZz I AavZz G ỳB avi‡bi ag©B eZ©gvb| †hgb KwVb (MªvdvBW), wmwjKb, 

Av‡m©wbK BZ¨vw` †gŠj| Gi ci †gŠj¸‡jv‡K Zvi †hvRbxi Dci wfwË K‡i mvRv‡bvi †Póv Kiv n‡jv| cÖv_wgKfv‡e fv‡jvB 

n‡jv wKš‘ ciweZ©‡ZB gnvwec` G‡m nvwRi n‡jv|  

m¤ú~Y© wfbœ ag©x †gŠj¸‡jv GKB MÖæ‡c G‡m nvwRi n‡jv| wjw_qvg (Li), †mvwWqvg (Na), cUvwmqvg (K) Gi g‡Zv Zxeª 

Zwor abvZ¥K weRviK †gŠj¸‡jvi mv‡_ †d¬vwib (F), †K¬vwib (Cl), †eªvwgb (Br) Gi g‡Zv Zxeª Zwor FYvZ¥K RviK 

†gŠj¸‡jvi GKB MÖæ‡c RvqMv n‡jv| weRviK †gŠ‡ji a‡g©i mv‡_ RviK †gŠ‡ji ag© m¤ú~Y© wfbœ| 

1892 mv‡j weÁvbx †R. Wvejy, †Wv‡ewibvi (J.W. Dobereiner) Zuvi Îqx m~Î cÖ̀ vb K‡ib| Zuvi cȪ Ívebv Abyhvqx 

†gŠj¸‡jv‡K wZb wZbwU K‡i wfbœ †kÖwY‡Z fvM Kiv hvq| GKB †kÖwYi †gŠj¸‡jvi g‡a¨ wewfbœ †fŠZ I ivmvqwbK a‡g©i 

h‡_ó mv`„k¨ cvIqv †Mj| wef³ Îqx¸‡jv wQj G ai‡bi 

cÖ_g Îqx : Li, Na, K 

wØZxq Îqx : Cl, Br, I 
Z…Zxq Îqx : Fe, Co, Ni 
weÁvwbi G †PóvI mdj n‡jv bv| gvÎ ¸wU K‡qK †gŠ‡ji †ÿ‡Î G aviYv cÖ‡hvR¨ nq| cÖavb mgm¨v n‡jv ZLb A‡bK 

†gŠjB Avwe®‹vi nq bvB| 

1862 mv‡j divwm weÁvbx wW mu¨vb †Kv‡U©vBR (De Chan Courtois) †gŠj¸‡jv Lvov K‡i Ggbfv‡e mvRv‡bvi †Póv K‡ib 

†hb †gŠ‡ji Ae ’̄vbMZ D”PZv †gŠ‡ji cvigvYweK f‡ii mgvYycvwZK nq| †gŠ‡ji G ai‡bi web¨vm †UjywiK ¯Œz (Telluric 
Screw) bv‡g cwiwPZ| G cÖ‡Póv mdj bv n‡jI AvaywbK ch©vq mviwYi c‡_i mÜvb Lyu‡R cvIqv †Mj| G cÖ‡Póvi d‡j 

†ewo‡q G‡jv GKB ai‡bi ag©wewkó †gŠj¸‡jv ci¯ú‡ii wVK Dc‡i I wb‡P Ae¯’vb Ki‡Q| 

1864 mv‡j weÁvbx Rb wbDj¨vÛm&& (John Newlands) †gŠj¸‡jv‡K cvigvYweK f‡ii Dci wfwË K‡i mvRv‡bvi †Póv 

K‡ib| wZwb †`Lvb, ch©vq ZvwjKvq cª_g †gŠ‡ji a‡g©i mv‡_ Aóg †gŠ‡ji a‡g©i h‡_ó wgj Av‡Q| GKBfv‡e wØZxq †gŠ‡ji 

mv‡_ beg †gŠ‡ji, Z…Zxq †gŠ‡ji mv‡_ `kg †gŠ‡ji a‡g©i wgj Av‡Q| G wbqg‡K wbDj¨v‡Ûi AóK m~Î (Law of 
Octaves) ejv nq|  

 

wbDj¨v‡Ûi Aó‡Ki D`vniY 

cÖ_g AóK : 

H Li Be B C N O 
wØZxq AóK : 

F Na Mg Al Si P S 
Z…Zxq Aóg : 

Cl K Ca Cr Ti Mn Fe 

cvV-2.1 
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G‡ÿ‡Î H I F Gi a‡g©i mv`„k¨, Li I Na Gi a‡g©i mv`„k¨, Be I Mg Gi a‡g©i mv`„k¨, B I Al Gi a‡g©i mv „̀k¨, C I 

Si Gi a‡g©i mv`„k¨, N I P Gi a‡g©i mv`„k¨, O I S Gi a‡g©i mv`„k¨, F I Cl Gi a‡g©i mv`„k¨ wQj we‡klfv‡e †`Lvi 

g‡Zv| bZzb bZzb †gŠ‡ji Avwe®‹v‡ii Kvi‡Y G †Póv mdj n‡jv bv| gRvi welq n‡jv ZLb ch©šÍ wbw®Œq †gŠj¸‡jvi 

Avwe®‹vi nqwb| 

1869 mv‡j weÁvbx jy_vi †gqvi (Lother Meyer) cȪ Íve K‡ib wbw ©̀ó ỳi‡Z¡ wM‡q †gŠj¸‡jv Zv‡`i a‡g©i ch©vqµwgK 

AveZ©b N‡U| wZwb †`Lvb †h, †gŠj¸‡jvi cvigvYweK AvqZb I‡`i cvigvYweK f‡ii mv‡_ ch©vqµ‡g cwiewZ©Z nq| 

‡Kv‡bv †gŠ‡ji cvigvYweK AvqZb = 

†gŠjwUi cvigvYweK fi

†gŠjwUi Av‡cwÿK ¸iæZ¡

  

wZwb †gŠj¸‡jv‡K I‡`i cvigvYweK f‡ii wecix‡Z cvigvYweK AvqZ‡bi †jLwPÎ A¼b K‡ib| wKQz mgm¨v n‡jv KwVb 

Ae¯’vq A‡bK †gŠ‡ji Av‡cwÿK ¸iæZ¡ mywbw`©ófv‡e Rvbv m¤¢e nq bv| eûiƒcx †gŠj †hgb C, S I P| G‡`i †ÿ‡Î Av‡iv 

†ek wKQz mgm¨vi m„wó n‡jv| 

wVK GKB mg‡q (1869) ivwkqvb weÁvbx w ª̀wgwÎ †g‡Ûwjd (Dmitri Mendeleev) †gŠj¸‡jvi cvigvYweK fi Abymv‡i 

mvRv‡bvi †ÿ‡Î ch©vq m~Î cÖKvk K‡i| wZwb cȪ Íve K‡ib Ò†gŠjmg~‡ni †fŠZ I ivmvqwbK ag©vewj Zv‡`i µgea©gvb 

cvigvYweK f‡ii mv‡_ ch©vqµ‡g AvewZ©Z nq|Ó A_©vr †gŠj¸‡jv‡K Zv‡`i cvigvYweK f‡ii D”Pµg Abymv‡i mvRv‡j 

†`Lv hvq wbw ©̀ó `~i‡Z¡i ci cÖvq GKB ag© m¤úbœ †gŠ‡ji Avwef©ve N‡U| wZwbB cÖ_g †gŠj¸‡jv‡K ch©vq I MÖæc ev †kÖwY 

eivei fvM K‡ib| wZwb †gŠj¸‡jv‡K mvZwU ch©vq I AvwU †kÖwY wn‡m‡e fvM K‡ib| 

†g‡Ûwj‡di ch©vq mviwYi †ek wKQz ÎæwU †`Lv hvq| †hgb AvB‡mv‡Uv‡ci ’̄vb, nvB‡Wªv‡R‡bi ’̄vb, GKB ag© m¤úbœ †gŠ‡ji 

wfbœ MÖæ‡c ’̄vb Ges wfbœ ag© m¤úbœ †gŠ‡ji GKB MÖæ‡c ’̄vb G ai‡bi wewfbœ RwUjZv †`Lv †`qvq G c×wZi Kvh©KvwiZv 

webó n‡q hvq| 

we‡kl K‡i j¨vš’vbvBW I A¨vKwUbvBW wmwi‡Ri †ÿ‡Î Av‡iv †ewk Amyweavi †`Lv hvq| lô ch©v‡qi †gŠj j¨vš’vbvBW, 

La(57) Gi mv‡_ cieZ©x 14wU †gŠj‡K (5871 ch©šÍ) GKB ¯’v‡b ¯’vb †`qv n‡qwQj| wKš‘ GKB ’̄v‡b 15wU †gŠj‡K ¯’vb 

†`qv m¤¢e bq| G Kvi‡Y j¨vš’vbvBW wmwi‡Ri 15wU †gŠj‡K g~j ch©vq mviwYi wb‡P ’̄vb †`qv nq| 

GKBfv‡e 7g ch©v‡qi †gŠj A¨vKwUbvBW, Ac(89) Gi mv‡_ cieZ©x Av‡iv 14wU †gŠj (90103 ch©šÍ) GKB ’̄v‡b ¯’vb 

†`qv n‡q‡Q| j¨vš’vbvBW wmwi‡Ri †gŠ‡ji g‡Zv G‡`i‡KI A¨vKwUbvBW wmwiR bvg w`‡q g~j ch©vq mviwYi wb‡P ivLv nq| 

‡g‡Ûwj‡di ch©vq mviwYi GZ me ÎæwUi Kvi‡Y weÁvbxiv eyS‡Z cvi‡jb, †gŠjmg~n‡K cvigvYweK f‡ii Dci wfwË K‡i 

mvRv‡bv m¤¢e bq| wbwðqB †gŠ‡ji cigvYyi MVbwfwËK Ggb †Kv‡bv Dcv`v‡bi g~L¨ f~wgKv Av‡Q hvi cÖfv‡e †gŠjmg~‡ni 

g‡a¨ ch©vqwfwËK ag© cÖKvk †c‡q _v‡K| 1913 mv‡j weÁvbx †R. †gvm‡j (J. Mosley) Zvi X-ray cixÿvi gva¨‡g cÖgvY 

K‡ib †h, †gŠjmg~‡ni ag©vewj Zv‡`i cigvYyi †cÖvUb msL¨vi Dci wbf©ikxj| ZLb me weÁvbx ¯x̂Kvi K‡ib †h, ch©vq 

mviwYi g~j wfwË n‡”Q cvigvYweK msL¨v, cvigvYweK fi bq| ZvB AvaywbK ch©vq m~Î‡K Gfv‡e eY©bv Ki‡jb 

Ò†gŠjmg~‡ni †fŠZ I ivmvqwbK ag©vewj Zv‡`i cvigvYweK msL¨v e„w×i mv‡_ ch©vqµ‡g AvewZ©Z nq|Ó 1914 mv‡j weÁvbx 

bxjm&& †evi (Neils Bohr) AvaywbK `xN© ch©vq mviwYi KvVv‡gv ˆZwi K‡ib| G ch©vq mviwY‡‡Z 18wU MÖæc I AvcvZZ mvZwU 

ch©vq wn‡m‡e †gŠj¸‡jv‡K ’̄vb †`qv n‡q‡Q| 

 

AvaywbK ch©vq mviwY : 

ch©vq mviwY †gŠj¸‡jv‡K mywbw ©̀ó ¯’v‡b ¯’vb †`Iqvi †ÿ‡Î Ggb GKwU ˆeÁvwbK e¨e¯’v †h e¨e¯’vi gva¨‡g Avwe®‹…Z 

†gŠj¸‡jv‡K Ggbfv‡e mvRv‡bv n‡q‡Q †h, GKRb wkÿvbwem imvqbwe` ¯̂í mg‡qi g‡a¨ Avwe®‹…Z †gŠj¸‡jv m¤ú‡K© mwVK 

I cwic~Y© aviYv jvf Ki‡Z cv‡ib| B‡jKUªb web¨vmB ch©vq mviwYi g~jwfw³| 

AvaywbK ch©vq mviwY‡Z †gŠj¸‡jv‡K ch©vq I MÖæc eivei fvM Kiv n‡q‡Q| AvcvZZ mvZwU ch©vq I AvVv‡ivwU MÖæc eZ©gvb| 

ch©vq¸‡jv‡K 1g, 2q, 3q, 4_©, 5g, 6ô I 7g ch©vq Gfv‡e fvM Kiv n‡q‡Q| MÖæc¸‡jv‡K 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17 I 18 Gfv‡e fvM Kiv n‡q‡Q| 

AvaywbK ch©vq mvwi‡Z †gŠj¸‡jv‡K Avevi s, p, d I f-eøK Gfv‡eI fvM Kiv n‡q‡Q| †gŠ‡ji cigvYyi B‡jKUªb web¨vm 

Kivi ci H †gŠ‡ji me©‡kl B‡jKUªbwU †h AiweUv‡j cÖ‡ek Ki‡e †gŠjwU H eø‡Ki †gŠj| †hgb H-‡gŠ‡ji cigvYyi 

B‡jKUªbwU s-AiweUv‡j cÖ‡ek K‡i e‡j H †gŠjwU s-eø‡Ki AšÍifz³| Na †gŠ‡ji 11Zg B‡jKUªbwU 3s AiweUv‡j cÖ‡ek 
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K‡i weavq Na †gŠjwUI s-eø‡Ki †gŠj| Ca †gŠ‡ji 20Zg B‡jKUªbwU 4s AiweUv‡j cÖ‡ek K‡i e‡j Ca †gŠjwU s-eø‡Ki 

†gŠj| B †gŠ‡ji 5g B‡jKUªbwU 2p AiweUv‡j cÖ‡ek K‡i e‡j B p-eø‡Ki †gŠj| 

N †gŠ‡ji 7g B‡jKUªbwU 2p AiweUv‡j cÖ‡ek K‡i e‡j N †gŠjwU p-eø‡Ki †gŠj| Sc †gŠ‡ji 21Zg B‡jKUªbwU 3d 

AiweUv‡j cÖ‡ek K‡i e‡j Sc d-eø‡Ki †gŠj| Fe †gŠ‡ji 26Zg B‡jKUªbwU 3d AiweUv‡j cÖ‡ek K‡i e‡j Fe d-eø‡Ki 

†gŠj| 

ch©vq ZvwjKvi 1 I 2 MÖæ‡ci †gŠj¸‡jv s-eø‡Ki †gŠj| 1, 3, 14, 15, 16, 17 I 18 Zg MÖæ‡ci †gŠj¸‡jv p-eø‡Ki †gŠj| 

3, 4, 5, 6, 7, 8, 9, 10, 11 I 12 Zg MÖæ‡ci †gŠj¸‡jv d-eø‡Ki †gŠj| j¨vš’vbvg, La(57) Gi ciewZ© 14wU †gŠj f-eø‡Ki 

†gŠj| GKBfv‡e A¨v‡±wbqvg, Ac(89) Gi ciewZ© 14wU †gŠj f-eø‡Ki †gŠj| f-eø‡Ki †gŠj¸‡jv‡K 3 bs MÖæ‡ci †gŠ‡ji 

mv‡_ ¯’vb †`qv nq| hw` ch©vq ZvwjKv Avjv`vfv‡e G †gŠj¸‡jv‡K ¯’vb †`qv nq| 

ch©vq ZvwjKvi 1g ch©v‡q gvÎ ỳwU †gŠj, H I He| 2q ch©v‡q †gŠ‡ji msL¨v 8wU| 3q ch©v‡q †gŠ‡ji msL¨v 8wU| 3_© 

ch©v‡q †gŠ‡ji msL¨v 18wU| 5g ch©v‡q †gŠ‡ji msL¨v 18wU| 6ô ch©v‡q †gŠ‡ji msL¨v 32wU| 7g ch©v‡qI †gŠji msL¨v 

32wU| j¨vš’vbvg, La(57) mn cieZ©x Av‡iv 14wU †gŠj A_©vr G 15wU †gŠj‡K j¨vš’vbvBW wmwi‡Ri †gŠj ejv nq| 

GKBfv‡e A¨v‡±wbqvg, Ac(89) mn ciewZ© Av‡iv 14wU †gŠj A_©vr G 15wU †gŠj‡K A¨v‡±bvBW wmwi‡Ri †gŠj ejv nq| 

ch©vq ZvwjKvi 1bs MÖæ‡ci †gŠj¸‡jvi g‡a¨ H-wfbœ evKx †gŠj¸‡jv‡K ÿviavZz ejv nq| 2bs MÖæ‡ci †gŠj¸‡jv‡K g„rÿvi 

avZz ejv nq| 18Zg MÖæ‡ci †gŠi¸‡jv‡K b‡ej M¨vm ejv nq| He †gŠjwU s-eøK †gŠj n‡jI ch©vq ZvwjKvq Zvi Ae ’̄vb 

18Zg MÖæ‡ci †gŠ‡ji Dc‡i| KviY He ivmvqwbKfv‡e wbw®Œq| 

 

 

 

wkÿv_©xi KvR 

1. †gŠj¸‡jv‡K ch©vq mviwY‡Z mvRv‡bvi cÖ‡qvRbxqZv m¤ú‡K© 50 k‡ãi GKwU cÖwZ‡e`b 

iPbv Kiæb| 

2. ch©vq mviwY‡Z s, p d I f eøK wn‡m‡e fvM Kivi KviY e¨vL¨v Kiæb| 

3. ch©vq mviwY‡Z ch©vq I MÖæc eivei †gŠj¸‡jv‡K †Kb mvRv‡bv nj Zvi e¨vL¨v wjLyb| 

 

 

mvi-ms‡ÿc :  

 ch©vq mviwY : GKB ai‡bi ag©wewkó †gŠjmg~n‡K GKB †kÖwYfz³ K‡i me †gŠj‡K ’̄vcb w`‡q †h mviwY eZ©gv‡b 

cÖPwjZ, Zv‡K ch©vq mviwY ejv nq| AvaywbK ch©vq mviwY‡K mvZwU Abyf~wgK mvwi Ges AvVviwU Lvov ¯Í‡¤¢ wef³ 

Kiv n‡q‡Q| G Abyf~wgK mvwi¸‡jv‡K ch©vq Ges Lvov ¯Í¤¢‡K MÖæc e‡j| 

 me©vaywbK ch©vq mviwY : 1989 wLªóv‡ã IUPAC Aby‡gvw`Z ch©vq mviwY‡Z mvZwU ch©vq I AvVviwU MÖæc Bs‡iwR 

msL¨vq wPwýZ Kiv n‡q‡Q| mviwYi wb‡P j¨vš’vbqWm I A¨vKwUbqWm wmwiR bv‡g ỳwU wmwi‡R c‡biwU K‡i †gvU 

wÎkwU †gŠj i‡q‡Q| 

 ch©vq mviwYi wfwË : cÖ_g w`‡K †gŠjmg~‡ni cvigvYweK fi‡K ch©vq mviwYi wfwË wn‡m‡e aiv n‡jI Zv mwVK wQj 

bv| cieZ©x‡Z cvigvYweK msL¨v Avwe®‹…Z nIqvi ci Zv ch©vq mviwYi wfwË wn‡m‡e ¯̂xK…wZ jvf K‡i| eZ©gv‡b GUv 

¯úó †h, †gŠjmg~‡ni B‡jKUªb web¨vmB ch©vq mviwYi g~j wfwË| 

 AvaywbK ch©vq m~Î : wewfbœ †gŠ‡ji †fŠZ I ivmvqwbK ag©vewj Zv‡`i cvigvYweK msL¨v e„w×i mv‡_ ch©vqµ‡g 

AvewZ©Z nq| 

 j¨vš’vbvBW wmwiR : ch©vq mviwYi 6lô ch©v‡qi j¨vš’vbvg La (57) †_‡K cieZ©x jy‡Uwmqvg Lu(71) ch©šÍ c‡biwU 

†gŠj‡K j¨vš’vbvBW wmwiR ev weij g„wËKv †gŠjmg~n ejv nq| 

 A¨vw±bvBW wmwiR : A¨vw±wbqvg Ac (89) †_‡K cieZ©x j‡ibwmqvg Lr (103) ch©šÍ c‡biwU †gŠj‡K A¨vKwUbvBW 

wmwiR ejv nq| 
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cv‡VvËi g~j¨vqb-2.1 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| ‡KvbwUi Dci wfwË K‡i †gŠ‡ji ag©vewji cwieZ©b I cybive„wË N‡U? 

 (K) B‡jKUªb web¨vm  (L) B‡jKUªb Avmw³ 

 (M) cigvYyi AvKvi  (N) AvqwbKiY wefe 

2| B‡jKUªb web¨vm Mfxifv‡e ch©‡eÿY Kiv cÖ‡qvRb †Kb? 

 (K) cigvYyi MVb  (L) cigvYy MÖæc wba©viY 

 (M) RviY ag©  (N) weRviY ag© 

3| ‡ev‡ii ch©vq mviwY‡Z †kÖwYi msL¨v? 

 (K) 16wU  (L) 18wU 

 (M) 19wU  (N) 17wU 

4| `xN© ch©vq mviwY‡Z wbw®Œq M¨vm¸‡jvi Ae¯’vb †Kv_vq? 

 (K) cÖwZwU ch©v‡qi cÖ_‡g  (L) cÖwZwU ch©v‡qi †k‡l 

 (M) cÖwZwU ch©v‡qi gv‡S  (N) cÖwZwU ch©v‡qi cÖ_g I †k‡l 

5| j¨vš’vbvBW I A¨vKwUbvBW †gŠj¸‡jv mviwYi †Kvb ch©v‡q Aew¯’Z? 

 (K) lô I mßg  (L) 5g I lô 

 (M) 2q I 3q  (N) 4_© I 5g 

6| GKB ch©v‡q hZB evg †_‡K Wv‡b hvIqv hvq ZZB 

 i. cigvYyi AvKvi  n«vm cvq 

 ii. B‡jKUªb Avmw³ e„w× cvq 

 iii. cigvYy‡Z ¯Íi msL¨v mgvb _v‡K 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
7| cigvYyi me©ewnt¯’ kw³¯Í‡ii B‡jKUªb Øviv wbY©q Kiv hvq 

 i. MÖæc msL¨v 

 ii. ch©vq msL¨v 

 iii. ‡gŠ‡ji †hvRbx 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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B‡jKUªb web¨v‡mi wfwË‡Z †gŠ‡ji †kÖwYwefvM  

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_©xivÑ 

 B‡jKUªb web¨v‡mi wfwË‡Z †gŠ‡ji †kÖwYwefvM Ki‡Z cvi‡eb| 

 s-eøK †gŠj m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 p-eøK †gŠj m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 d-eøK †gŠj m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 f-eøK †gŠj m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

†hvR¨Zv Í̄i, ch©vq, MÖæc, eøK, Ae¯’všÍi, j¨vš’vbvBW, A¨vKwUbvBW| 

 

B‡jKUªb web¨v‡mi wfwË‡Z †gŠ‡ji †kªwYwefvM 

B‡jKUªb web¨vm Abyhvqx †gŠjmg~n‡K PviwU cÖavb fv‡M fvM Kiv hvq, hv wb¤œiƒc : 

(1) s-eøK †gŠj,  

(2) p-eøK †gŠj, 

(3) d-eøK †gŠj, 

(4) f-eøK †gŠj| 

(1) s-eøK †gŠj : 

†hme †gŠ‡ji B‡jKUªb web¨v‡m †kl B‡jKUªbwU s-AiweUv‡j cÖ‡ek K‡i †m me †gŠj‡K s-eøK †gŠj e‡j| ch©vq mviwYi 

1, 2 †kªwYi Ges He n‡jv s-eøK †gŠj| s-eøK †gŠ‡ji †gvU msL¨v †gvU 14 wU| Gme †gŠ‡ji me©ewnt Í̄‡i s1
 A_ev s2

 B‡jKUªb 

web¨vm _v‡K| †hgb - 

1 
H (1) = 1s1 
Li(3) = 1s2 2s1 
Na(11) = [Ne]10 3s1 

K(19) = [Ar]18 4s1 

2 
He(2) = 1s2 
Be(4) = 1s2 2s2 

Mg(12) = [Ne]10 3s2 
Ca(20) = [Ar]18 4s2 

(2) p-eøK †gŠj : 
†hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU p-AiweUv‡j cÖ‡ek K‡i Zv‡`i‡K p-eøK †gŠj e‡j| ch©vq mviwYi 13, 
14, 15, 16, 17 Ges 18 MÖæ‡ci He †gŠj ev‡` Aewkó †gŠjmg~n G MÖæ‡ci AšÍfy©³| p-eø‡K me©‡gvU 30 wU †gŠj i‡q‡Q| 

Gme †gŠ‡ji cigvYyi me©ewn¯’ kw³¯Í‡i p1
 †_‡K p6

 ch©šÍ B‡jKUªb _vK‡Z cv‡i| †hgbÑ 

B(5) = 1s22s22p1 
C(6) = 1s22s22p2 
N(7) = 1s22s22p3 

O(8) = 1s22s22p4 
F(9) = 1s22s22p5 
Ne(10) = 1s22s22p6 

(3) d-eøK †gŠj : 

†hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU d-AiweUv‡j cÖ‡ek K‡i Zv‡`i d-eøK †gŠj e‡j| ch©vq mviwYi PZy_© 

ch©v‡qi ¯‹¨vbwWqvg, Sc(21) †_‡K wR¼, Zn(30) Ges cÂg ch©v‡qi BwUªqvg, Y(39) †_‡K K¨vWwgqvg, Cd(48) n‡jv d-eøK 

cvV-2.2 

†Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡mi †kl B‡jKUªbwU †h 

AiweUv‡j cÖ‡ek Ki‡e Zv‡K H eø‡Ki †gŠj aiv nq| 
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†gŠj| GQvov lô ch©vq I mßg ch©v‡q d-eøK †gŠj Av‡Q| ch©vq mviwYi Ô3Õ †_‡K MÖæc 12 Gi †gŠjmg~n G †kªwYi AšÍf©y³| 

G †kªwY‡Z me©‡gvU 40wU †gŠj Av‡Q| G eø‡Ki †gŠ‡ji cigvYyi d1
 †_‡K d10

 ch©šÍ B‡jKUªb _vK‡Z cv‡i| †hgbÑ 

Sc(21)  [Ar]18 3d14s2 

Ti(22)  [Ar]18 3d24s2 
V(23)  [Ar]18 3d34s2 

Cr(24)  [Ar]18 3d54s1 
Mn(25)  [Ar]18 3d54s2 

 
 

d-eøK †gŠjmg~‡ni we‡kl we‡kl a‡g©i Kvi‡Y G‡`i‡K Ae ’̄všÍi †gŠj e‡j| 

†mme d-eøK †gŠ‡ji myw¯’Z Avq‡b d-AiweUvj B‡jKUªb Øviv AvswkKfv‡e c~Y© _v‡K A_v©r d1
 †_‡K d9

 ch©šÍ B‡jKUªb _v‡K 

†mme †gŠj‡K Ae ’̄všÍi †gŠj e‡j| Z‡e mKj Ae ’̄všÍi †gŠj d-eøK †gŠj n‡jI mKj d-eøK †gŠj Ae ’̄všÍi †gŠj bq| 

†hgbÑ Sc, Zn, Y, Cd, Zr, La, Ac BZ¨vw` d-eøK †gŠj n‡jI Ae¯’všÍi †gŠj bq| KviY G‡`i cigvYyi B‡jKUªb web¨v‡m 

me©‡kl B‡jKUªbwU d-AiweUv‡j cÖ‡ek K‡i| ZvB Giv d-eøK †gŠj| wKš‘ G‡`i ’̄vqx Avq‡bi B‡jKUªb web¨v‡m AvswkK c~Y© 

d-AiweUvj bv _vKvq Giv Ae¯’všÍi †gŠj bq| Sc, Zn, Y, Cd, Zr, La, Ac BZ¨vw`i ’̄vqx Avqb n‡”Q h_vµ‡g Sc3+, 
Zn2+, Y3+, Cd2+, Zr4+, La3+, Ac3+

| G‡`i ’̄vqx Avqb¸‡jvi B‡jKUªb web¨vm n‡Z †`Lv hvq, †Kv‡bv †Kv‡bv Avq‡bi d-
AiweUv‡j B‡jKUªb _v‡K bv; Avevi †Kv‡bv †Kv‡bv †gŠ‡ji ¯’vqx Avq‡bi d-AiweUvjwU B‡jKUªb Øviv c~Y© _v‡K| ZvB ejv 

hvq, mKj Ae ’̄všÍi †gŠj d-eøK †gŠj n‡jI mKj d-eøK †gŠj Ae¯’všÍi †gŠj bq| Gme †gŠ‡ji ˆewkó¨c~Y© KwZcq ag© 

n‡jv (K) G‡`i cwieZ©bkxj †hvR¨Zv _v‡K, (L) Giv iwOb †hŠM MVb K‡i (M) cÖfveK wn‡m‡e KvR K‡i Ges (N) RwUj 

†hŠM MVb K‡i| 

 

 

wkÿv_©xi KvR 

Sc(21) Ges Zn(30) †gŠj ỳwU d-eøK †gŠj n‡jI Ae ’̄všÍi †gŠj bq| †gŠj ỳwUi 

w ’̄wZkxj Avq‡bi B‡jKUªb web¨vm wj‡L †Kb Ae¯’všÍi †gŠj bq Zv e¨vL¨v Kiæb| 

 

(4) f-eøK †gŠj : 
†hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU f-AiweUv‡j cÖ‡ek K‡i †mme †gŠj‡K f-eøK †gŠj e‡j| j¨vš’vbvBW 

(Lanthanides) Ges A¨vKwUbvBW (Actinides) wmwi‡Ri †gŠjmg~n f-eø‡Ki AšÍfy©³| ch©vq mviwYi lô ch©v‡qi j¨vš’vbvg, 

La(57) †_‡K cieZ©x jy‡Uwmqvg, Lu (71) ch©šÍ 15wU Ges A¨vw±wbqvg, Ac(89) †_‡K cieZ©x j‡ibwmqvg, Lr(103) ch©šÍ 

15wU mn me©‡gvU 30wU †gŠj G eø‡Ki AšÍfy©³| f-eøK †gŠjmg~n‡K ch©vq mviwYi wb‡P Avjv`vfv‡e †`Lv‡bv n‡q‡Q| 

cÖK…Zc‡ÿ f-eøK †gŠj n‡jv †mwiqvg, Ce(58) n‡Z jy‡Uwmqvg, Lu(71) Ges †cÖv‡UKwUwbqvg, Pa(91) †_‡K j‡ibwmqvg, 

Lr(103) ch©šÍ †gvU 27wU| Gme †gŠ‡ji B‡jKUªb web¨v‡m f1
 †_‡K f14

 ch©šÍ B‡jKUªb _vK‡Z cv‡i| †hme f-eøK †gŠ‡ji 

myw¯’Z Avq‡b f-AiweUvj AvswkKfv‡e B‡jKUªb Øviv c~Y© _v‡K A_©vr f1
 †_‡K f13

 ch©šÍ B‡jKUªb _v‡K Zv‡`i‡K 

AvšÍtAe¯’všÍi †gŠj (inner transition) e‡j| 

 

 

wkÿv_©xi KvR 

C(6), F(9), P(15), Na(11), Ni(28), Br(35), Ba(56) †gŠj¸‡jv †KvbwU ch©vq 

mviwYi †Kvb eø‡K Aew¯’Z Zv wbY©q Kiæb| 

 

 

mvi-ms‡ÿc :  

 s-eøK †gŠj : †hme †gŠ‡ji B‡jKUªb web¨v‡m †kl B‡jKUªb wU s-AiweUv‡j cÖ‡ek K‡i †m me †gŠj‡K s-eøK †gŠj 

e‡j| Gme †gŠ‡ji me©ewnt Í̄‡i s1
 A_ev s2

 B‡jKUªb web¨vm _v‡K|  

 p-eøK †gŠj : †hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU p-AiweUv‡j cÖ‡ek K‡i Zv‡`i‡K p-eøK †gŠj 

e‡j| p-eø‡K me©‡gvU 30 wU †gŠj i‡q‡Q| Gme †gŠ‡ji cigvYyi me©ewn¯’ kw³ Í̄‡i p1
 †_‡K p6

 ch©šÍ B‡jKUªb 

_vK‡Z cv‡i| 
 d-eøK †gŠj : †hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU d-AiweUv‡j cÖ‡ek K‡i Zv‡`i d-eøK †gŠj e‡j| 

G †kªwY‡Z me©‡gvU 40wU †gŠj Av‡Q| G eø‡Ki †gŠ‡ji cigvYyi d1
 †_‡K d10

 ch©šÍ B‡jKUªb _vK‡Z cv‡i|  

 f-eøK †gŠj : †hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU f-AiweUv‡j cÖ‡ek K‡i †mme †gŠj‡K f-eøK †gŠj 

e‡j| j¨vš’vbvBW (Lanthanides) Ges A¨vKwUbvBW (Actinides) wmwi‡Ri †gŠjmg~n f-eø‡Ki AšÍfy©³| 
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cv‡VvËi g~j¨vqb-2.2 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| MÖæc-2 †gŠj¸‡jv‡K ejv nq 

 (K) ÿvi avZz  

 (L) g„rÿvi avZz 

 (M) Ae¯’všÍi avZz  

 (N) AvšÍtAe ’̄všÍi avZz 

2| ch©vq mviwY‡Z AavZe ag© e„w× cvq 

 (K) evg †_‡K Wv‡b  

 (L) Wvb †_‡K ev‡g 

 (M) `yB w`‡KB  

 (N) GK w`‡KI bq 

3| ns2 np6
 B‡jKUªbxq KvVv‡gvwewkó †gŠj¸‡jv‡K Kx e‡j? 

 (K) mvaviY M¨vm  

 (L) Zxeª M¨vm 

 (M) wbw®Œq M¨vm  

 (N) mwµq M¨vm 

4| 4f-B‡jKUªbwewkó j¨vš’vbvBW †gŠjmg~n‡K Kx ejv nq? 

 (K) g„wËKv †gŠj  

 (L) g„rÿvi avZz 

 (M) weij avZz  

 (N) weij g„wËKv †gŠj 

5| ÿvixq I g„rÿvixq †gŠ‡ji †ÿ‡Î mwVK 

 i. DËg Zwor cwievnK 

 ii. Zxeª RviK 

 iii. Zxeª weRviK 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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s I p-eøK †gŠ‡ji mvaviY ag©vewj 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 s-eøK †gŠ‡ji ˆewkó¨ eY©bv Ki‡Z cvi‡eb| 

 s-eøK †gŠ‡ji ag© e¨vL¨v Ki‡Z cvi‡eb| 

 p-eøK †gŠ‡ji ˆewkó¨ eY©bv Ki‡Z cvi‡eb| 

 p-eøK †gŠ‡ji ag© e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

AvqwbKiY, RviY wefe, Zwor abvZ¥KZv, RviK, weRviK 

 

s eøK †gŠ‡ji cÖK…wZ‡Z Ae¯’vb  

(Occurance of s block elements in nature) : 
s eøK †gŠ‡ji AšÍfz©³ ÿvi avZy I g„rÿvi avZy DfqB AwZkq mwµq e‡j cÖK…wZ‡Z G‡`i gy³ Ae¯’vq cvIqv hvq bv| 

G‡`i‡K †hŠM Ae ’̄vq we‡kl K‡i ÿvi avZyi A·vBW, n¨vjvBW I wmwj‡KU wnmv‡e Ges g„rÿvi avZy¸‡jv‡K Kve©‡bU, 

mvj‡dU, dm‡dU I wmwj‡KU wnmv‡e cvIqv hvq| 

ÿvi avZyi g‡a¨ cÖK…wZ‡Z †mvwWqvg (Na) Gi cwigvY cÖvq 2·83% hvi Ae¯’vb cÖvwßi w`K †_‡K mßg| cUvwmqvg (K) Gi 

cwigvY 2·59% hvi Ae¯’vb cÖvwßi w`K †_‡K Aóg| f‚Z¦‡Ki IRb wnmv‡e K¨vjwmqvg (Ca) Gi Ae ’̄vb 5g I 

g¨vM‡bwmqvg (Mg) Gi Ae¯’vb 6ô| 

f‚Z¦‡Ki †mvwWqvg (Na) Ges cUvwmqvg (K) Gi cwigvY cÖvq KvQvKvwQ n‡jI mgy‡`ªi cvwb‡Z NaCl Gi cwigvY 2·8%| 

mgy‡`ªi cvwb‡Z cUvwmqvg (K) Gi cwigvY gvÎ 0·8%| KviY ª̀exf‚Z AvKwiK †_‡K f‚M‡f©i cvwb‡Z †h cwigvY cUvwmqvg 

cvIqv hvq Zvi AwaKvsk Dw™¢̀  Zvi cÖ‡qvR‡bi ZvwM‡` †kvlY K‡i †bq| wKš‘ Na+ Avqb mgy‡`ªi cvwb‡Z P‡j hvq| mgy‡ ª̀i 

cvwb, jeY n«̀  Ges je‡Yi Lwb‡Z Na I Mg †K †hŠM wn‡m‡e cvIqv hvq| 

 

S eøK †gŠ‡ji ˆewkó¨c~Y© ag© 

ÿvi avZyi ˆewkó¨ : 

(1) Zwor abvZ¥K ag© (Electropositive character) : ÿvi avZy¸‡jvi †hvR¨Zv Í̄‡i B‡jKUªb web¨vm ns1
| 

GLv‡b n = 2, 3, 4 .......... BZ¨vw`| 

Giƒc B‡jKUªb MVb KvVv‡gvi Rb¨ ÿvi avZy¸‡jvi AvqwbKiY wef‡ei gvb Lye Kg| Giv GKwU gvÎ B‡jKUªb‡K Z¨vM K‡i 

abvZ¥K Avq‡b cwiYZ nIqvi cÖeYZv †`Lv hvq| G Kvi‡Y ÿvi avZy¸‡jv cÖ‡Z¨‡KB Zxeª Zwor abvZ¥K †gŠj| MÖæc eivei 

Dci †_‡K hZ wb‡Pi w`‡K hvIqv hvq Zwor abvZ¥KZv ag© ZZB evo‡Z _v‡K| MÖæc I Gi wb‡Pi w`‡Ki ÿvi avZy¸‡jvi 

B‡jKUªb Z¨v‡Mi cÖeYZv GZ †ewk †h Av‡jvi Dcw ’̄wZ‡ZB Giv B‡jKUªb Z¨vM K‡i _v‡K| G Kvi‡Y K I Cs avZy‡K 

d‡UvB‡jKwUªK †mj ˆZwi‡Z e¨envi Kiv nq| 

 

(2) Mjbv¼ I ùzUbv¼ (Melting points and boiling points) : ÿvi avZy¸‡jvi Mjbv¼ I ùzUbv‡¼i gvb A‡cÿvK…Z 

wb¤œ| MÖæc eivei Dci †_‡K hZ wb‡Pi w`‡K hvIqv hvq avZy¸‡jvi Mjbv¼ I ùzUbv‡¼i gvb ZZ Kg‡Z _v‡K| Mjbv¼ I 

ùzUbv‡¼i gv‡bi n«v‡mi KviY avZy¸‡jvi †Kjvm j¨vwU‡mi eÜb ỳe©j nIqvq Giv big cÖK…wZi nq| G avZy¸‡jvi cÖwZwU 

cigvYyi me©ewnt ’̄ K‡ÿ GKwU gvÎ B‡jKUªb _vKvi Kvi‡Y G‡`i cvigvYweK e¨vmva© h‡_ó eo nq Ges cigvYyi AvKviI 

eo nq| Gi d‡j cigvYyi g‡a¨ eÜb kw³ ỳe©j cÖK…wZi nq| avZyi cigvYyi AvKvi e„w×i mv‡_ mv‡_ eÜ‡b AskMÖnY K‡iwb 

cvV-2.3 
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Giƒc B‡jKUª‡bi msL¨vi e„w× N‡U| G Kvi‡Y H B‡jKUªb¸‡jv Øviv cigvYyi g‡a¨ cvi¯úwiK weKl©Y ejI e„w× cvq| d‡j 

Mjbv¼ I ùzUbv¼ gv‡bi n«vm N‡U| MÖæ‡ci Dci †_‡K wb‡Pi w`‡K hZ hvIqv hvq cvi¯úwiK weKl©Y e‡ji gv‡bi ZZ e„w× 

N‡U Ges Mjbv¼ I ùzUbv¼ gv‡bi n«vm N‡U| G Kvi‡Y ÿvi avZyi 1g †gŠj Li Gi Mjbv¼ 186C n‡jI Cs Gi Mjbv¼ 

gvÎ 28·5C| 

 

(3) AvqwbKiY wefe (Ionisation potential) : ÿvi avZy¸‡jvi me©ewnt ’̄ K‡ÿ s AiweUv‡j GKwU gvÎ B‡jKUªb eZ©gvb 

_v‡K| A_©vr G‡`i †hvR¨Zv Í̄‡i B‡jKUªb web¨vm ns1
| GLv‡b, n = 2, 3, 4.............. BZ¨vw`| 

ÿvi avZy¸‡jvi cigvYyi AvKvi h‡_ó eo nIqvi Kvi‡Y me©ewnt ’̄ kw³ Í̄‡i B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y ej K‡g 

hvq| d‡j me©ewnt ’̄ K‡ÿi ns1 B‡jKUªb‡K AcmvwiZ Ki‡Z Kg kw³ cÖ‡qvRb nq| MÖæc eivei Dci †_‡K wb‡Pi w`‡K 

hZ hvIqv hvq AvqwbKiY wef‡ei gvb ZZ Kg‡Z _v‡K| KviY bZyb kw³ Í̄i hy³ nIqvi Kvi‡Y me©ewnt ’̄ K‡ÿi s 
B‡jKUªb wbDwK¬qvm †_‡K `~‡i m‡i hvq| Gi d‡j me©ewnt ’̄ K‡ÿi B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y K‡g hvq| Kg 

kw³ e¨q K‡iB B‡jKUªb‡K AcmviY Kiv m¤¢e nq| 

ÿvi avZy̧ ‡jvi 1g AvqwbKiY wef‡ei gvb wb¤œ n‡jI 2q AvqwbKiY wef‡ei gvb AwZ D”P| KviY 

(i) M+
 Avq‡bi myw¯’Z B‡jKUªb web¨vm| 

(ii) M+ Avq‡bi A‡cÿvK…Z ÿz`ª AvKvi| 

(iii) wbDwK¬qv‡mi Kvh©Kix abvZ¥K Pv‡R©i e„w×, ÿvi avZyi 2q AvqwbKiY wef‡ei gvb‡K AwZ D”P K‡i †Zv‡j| 

 

(4) cvigvYweK e¨vmva© (Atomic radious) : ÿvi avZy¸‡jv cvigvYweK e¨vmva© ch©vq ZvwjKvq Ab¨vb¨ MÖæ‡ci †gŠ‡ji 

cvigvYweK e¨vmv‡a©i Zyjbvq h‡_ó eo| cvigvYweK msL¨v e„w×i mv‡_ mv‡_ MÖæc I Gi †gŠj¸‡jvi †ÿ‡Î bZyb bZyb 

kw³ Í̄‡ii m„wó nq| †hvR¨Zv Í̄‡ii wfZ‡ii Í̄i¸‡jvi msL¨v e„w× cvIqvq wfZ‡ii Í̄i¸‡jv wmwìs Kivi ÿgZv mvgwMÖKfv‡e 

†e‡o hvq| G Kvi‡Y MÖæc eivei Dci †_‡K wb‡Pi w`‡K cvigvYweK e¨vmv‡a©i e„w× N‡U| 

 

g‡b ivL‡eb 

MÖæc I Gi †gŠj ÿvi avZy¸‡jv me©ewnt¯’ kw³¯Í‡i GKwUgvÎ B‡jKUªb eZ©gvb _v‡K| †hvR¨Zv¯Í‡ii cvkvcvwk wb¤œZi 

¯Í‡ii s I p AiweUvj B‡jKUªb Øviv AóK c~Y©Zv _v‡K| Aek¨ Li Gi †ÿ‡Î He Gi g‡Zv ỳwU B‡jKUªb eZ©gvb _v‡K| 

ÿvi avZy¸‡jvi †hvR¨Zv Í̄‡ii cvkvcvwk wb¤œZi kw³ Í̄‡ii ns2 np6 B‡jKUªbxq MVb KvVv‡gv we`¨gvb _vKvq Zxeª wmwìs 

cÖfve Øviv ÿvi avZyi †hvR¨Zv Í̄‡ii GKgvÎ B‡jKUªb‡K Zvi wbDwK¬qv‡mi AvKl©Y ej †_‡K Avovj K‡i iv‡L| d‡j 

ÿvi avZyi †hvR¨Zv B‡jKUªbwU Zvi cigvYy wbDwK¬qvm †_‡K A‡cÿvK…Z ~̀‡i Ae¯’vb Ki‡Z cv‡i| †hvR¨Zv Í̄‡ii 

B‡jKUªbwU wbDwK¬qv‡mi mv‡_ A‡bKUvB nvjKvfv‡e hy³ _v‡K| ÿvi avZyi c~e©eZ©x MÖæc 18Zg MÖæ‡ci †gŠj wbw®Œq 

M¨vm¸‡jvi †ÿ‡Î B‡jKUªb Øviv GKwU kw³ Í̄i AóK Ac~Y© nIqvi ci ÿvi avZy †gŠj I MÖæ‡ci †gŠ‡ji †kl B‡jKUªbwU 

Zvi cieZ©x Ges A‡cÿvK…Z eo AvKv‡ii bZyb kw³ Í̄‡i cÖ‡ek K‡i| d‡j †gŠ‡ji cvigvYweK e¨vmva© Z_v cigvYy¸‡jvi 

AvqZ‡bi e„w× N‡U| G Kvi‡Y MÖæc I Gi †gŠj¸‡jvi cvigvYweK e¨vmva© I AvqZb ch©vq mviwYi Ab¨vb¨ MÖæ‡ci †gŠ‡ji 

cvigvYweK e¨vmva© I AvqZ‡bi Zyjbvq eo nq| 

 

(5) avZe ag© (Metallic Character) : H e¨ZxZ I MÖæ‡ci †gŠjmg~n cÖK…Z A‡_©B Av`k© avZy| G avZy¸‡jv NvZmn, 

bgbxq, Zvc I we ỳ¨r mycwievnx| G‡`i Qywi ev PvKz w`‡q mn‡RB KvUv hvq| A_©vr Giv big cÖK…wZi| MÖæ‡ci Dci †_‡K 

hZ wb‡Pi w`‡K hvIqv hvq †gŠ‡ji avZe cÖK…wZ ZZ †e‡o hvq| KviY MÖæc eivei Dci †_‡K wb‡Pi w`‡K hZ Avmv hvq 

†gŠj¸‡jvi AvKvi ZZ †e‡o hvq I AvqwbKiY wef‡ei gvb ZZ K‡g hvq Ges avZe ag© †e‡o hvq| 

 

(6) wkLv cixÿvi eY© : ÿvi avZy Ges G‡`i jeY¸‡jv eyb‡mb evb©v‡ii wkLvq wewfbœ eY© cÖ̀ k©b K‡i _v‡K| GB eY© †_‡K 

ÿvi avZy ev Zvi Avqb m¤ú‡K© aviYv jvf Kiv hvq| 

ÿvi avZy 

Li Na K Rb Cs 

wkLvi eY© 

Mvp jvj †mvbvwj njy` nvjKv †e¸wb †e¸wb †e¸wb 

ÿvi avZy I avZyi jeY‡K wkLvq ai‡j avZyi me©ewnt¯’ K‡ÿ B‡jKUªbwU kw³ †kvlY K‡i mwµq nq Ges D”PZi kw³ Í̄‡i 

B‡jKUª‡bi avcvšÍi N‡U| G D‡ËwRZ B‡jKUªb¸‡jv hLb D”PZi kw³ Í̄i †_‡K kw³‡K wewKiY K‡i cybivq c~‡e©i 

wb¤œkw³ Í̄‡i †b‡g Av‡m| wewKwiZ kw³ „̀k¨gvb Av‡jviƒ‡c †`Lv hvq| 
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†h cwigvY kw³‡K †kvlY K‡i Li cigvYyi 2s AiweUv‡ji B‡jKUªbwU †h D”P kw³ Í̄‡i †h‡Z cv‡i, Na Gi 3s AiweUv‡j 

B‡jKUªbwU Zvi †_‡K AviI †ewk D”P kw³ Í̄‡i †h‡Z cv‡i| G D‡ËwRZ B‡jKUªb¸‡jv cybivq hLb c~‡e©i Ae¯’v‡b wd‡i 

Av‡m ZLb I‡`i Øviv wewfbœ cwigvY kw³ wewKwiZ nq| wewKwiZ kw³i cwigvY Li Gi †ÿ‡Î me‡P‡q Kg nq| wewKwiZ 

kw³i e„w×i µg, Li < Na < K < Rb < Cs| cÖwZwU †ÿ‡Î †h cwigvY kw³ wewKwiZ nq Zvi K¤úv¼ I Zi½‰`N©̈  Abymv‡i 

wkLvi eY© wba©vwiZ nq| Li †_‡K wewKwiZ kw³ K¤úv¼ me‡P‡q Kg nq e‡j Li Mvp jvj e‡Y©i wkLv m„wó nq| Cs  †_‡K 

wewKwiZ kw³ K¤úv¼ me‡P‡q †ewk nq e‡j Cs †e¸wb e‡Y©i wkLv m„wó K‡i| 

 

(7) c¨vivPz¤K̂Z¦ I WvqvPz¤K̂Z¦ ag© : ÿvi avZy¸‡jv cÖ‡Z¨‡KiB †hvR¨Zv Í̄‡i s AiweUv‡j GKwUgvÎ B‡jKUªb eZ©gvb| A_©vr 

ns1 B‡jKUªbxq MVb KvVv‡gv cÖvß _v‡K| GLv‡b n = 2, 3, 4........... BZ¨vw`| †hvR¨Zv Í̄‡i s AiweUv‡j B‡jKUªbwU 

AhyM¥fv‡e Ae¯’vb Kivq ÿvi avZy c¨vivPz¤K̂Z¦ ag© m¤úbœ nq| 

ÿvi avZy Zvi †hvR¨Zv Í̄‡i ns1 B‡jKUªbwU‡K `vb K‡i M+
 Avq‡b cwiYZ nq| M+ AvqbwU ÿvi avZywU †h ch©v‡q Ae ’̄vb 

K‡i wVK Zvi c~e©eZx© ch©vq wbw®Œq †gŠ‡ji B‡jKUªbxq MVbKvVv‡gv cÖvß nq| M+
 Avq‡bi cvigvYweK AiweUv‡ji †Kv‡bv 

AhyM¥ B‡jKUªb bv _vKvq GwU WvqvPz¤K̂Z¦ ag© cÖ̀ k©b K‡i| A_©vr Pz¤K̂ Øviv AvK…ó nq bv| 

 

(8) big avZy : ÿvi avZy¸‡jv big cÖK…wZi| mn‡RB Qywi ev PvKz Øviv KvUv hvq| ÿvi avZy¸‡jvi cvigvYweK AvqZb e„nr 

nIqvi Rb¨ G‡`i g‡a¨ avZe eÜbkw³ LyeB `ye©j cÖK…wZi nq| d‡j ÿvi avZy big cÖK…wZi nq| MÖæ‡ci Dci †_‡K hZ 

wb‡P hvIqv hvq cvigvYweK AvKv‡ii ZZ e„w× N‡U Ges avZe eÜb `ye©j n‡Z _v‡K| avZyi big cÖK…wZ e„w× †c‡Z _v‡K| 

Li †_‡K Na, Na †_‡K K Ges K  †_‡K Rb †ewk big cÖK…wZi nq| 

 

(9) weRviY ag© (Reducing Property) : ÿvi avZyi †gŠj¸‡jvi †ÿ‡Î MÖæc eivei Dci †_‡K hZ wb‡Pi w`‡K hvIqv 

hvq cvigvYweK AvKvi ZZ evo‡Z _v‡K| d‡j weRviY ÿgZvI evo‡Z _v‡K| MÖæc eivei Dci †_‡K wb‡Pi w`‡K 

AvqwbKiY wef‡ei gvb Kg‡Z _v‡K| G Kvi‡Y Cs n‡jv Zxeª weRviK Ges Li n‡jv me‡P‡q `ye©j weRviK| 

 
g„rÿvi avZyi ˆewkó¨mg~n : 

ÿvi avZy¸‡jvi b¨vq g„rÿvi avZy¸‡jvI h‡_ó mwµq| G Kvi‡Y G‡`i‡K gy³ Ae¯’vq cvIqv hvq bv| wewfbœ †hŠM wnmv‡e 

we‡kl K‡i wmwj‡KU, Kve©‡bU, mvj‡dU I dm‡dU wnmv‡e cÖK…wZ‡Z G‡`i cvIqv hvq| cÖK…wZ‡Z cwigvY wnmv‡e Ca Gi 

Ae¯’vb cÂg I Mg Gi Ae¯’vb lô| 

g„rÿvi avZy¸‡jv mv`v a~mi e‡Y©i n‡jI evqyi ms¯ú‡k© G‡m G‡`i D¾¦jZv bó nq| Giv NvZmn, bgbxq Ges G‡`i avZe 

`y¨wZ Av‡Q| ÿvi avZy A‡cÿvI g„rÿvi avZy¸‡jv `„p cÖK…wZi I A‡cÿvK…Z k³| 

(i) weRviY ag© (Reducing property) : ÿvi avZyi Zyjbvq g„rÿvi avZy¸‡jv A‡cÿvK…Z ỳe©j weRviK| MÖæc eivei 

Dci †_‡K hZ wb‡Pi w`‡K hvIqv hvq G‡`i weRviY ag© ZZ e„w× cvq| g„rÿvi avZy¸‡jv †hvR¨Zv Í̄‡i s AiweUv‡ji 

2wU B‡jKUªb‡K `vb K‡i abvZ¥K wØ‡hvRx Avq‡b cwiYZ nq| 

   M  M2+ + 2e 
(ii) cvigvYweK I AvqwbK e¨vmva© : g„rÿvi avZy¸‡jv cvigvYweK I AvqwbK e¨vmva© ÿvi avZyi Zyjbvq A‡cÿvK…Z †QvU| 

g„rÿvi avZy¸‡jvi †ÿ‡Î wbDwK¬qv‡mi abvZ¥K Pv‡R©i cwigvY †ewk nIqvq B‡jKUªb¸‡jv wbDwK¬qvm Øviv AwaKgvÎvq 

AvKwl©Z nq| cvigvYweK AvqZ‡bi n«vm N‡U| AvqwbK e¨vmv‡a©i †ÿ‡Î wbDwK¬qv‡mi abvZ¥K Pv‡R©i cwigvY 2 GKK 

e„w× cvIqvq G gv‡bi AviI AwaK n«vm N‡U| G gvb ÿvi avZyi Zyjbvq †QvU| 

(iii) AvqwbKiY wefe : ÿvi avZyi Zyjbvq g„rÿvi avZy¸‡jvi AvqwbKiY wef‡ei gvb A‡cÿvK…Z †ewk| G‡`i A‡cÿvK…Z 

†QvU AvKvi I Kg cvigvYweK e¨vmv‡a©i Kvi‡Y AvqwbKiY wef‡ei gv‡bi e„w× N‡U| g„rÿvi avZyi wØZxq AvqwbKiY 

wef‡ei gvb ÿvi avZyi Zyjbvq †ekx| 

 D`vniY¯̂iƒc : ÿviavZy Na Gi 1g AvqwbKiY wef‡ei gvb 495.8 kJ.mol1 n‡jI g„rÿvi avZy Mg 1g AvqwbKiY 

wef‡ei gvb 737·7 kJ mol1
| Z‡e g„rÿvi avZyi 2q AvqwbKiY wef‡ei gvb ÿvi avZyi Zyjbvq h‡_ó wb¤œ| Mg 2q 

AvqwbKiY wef‡ei gvb 1450 kJ.mol1
 n‡jI Na 2q AvqwbKiY wef‡ei gvb 4562 kJ.mol1

| 

(iv) wkLv cixÿvq eY© : g„rÿvi avZy¸‡jvi g‡a¨ †ewiwjqvg, g¨vM‡bwmqvg e¨ZxZ Ab¨vb¨ avZy¸‡jv Ges Zv‡`i DØvqx jeY 

we‡kl K‡i avZe †K¬vivBW wkLv cixÿvq wewfbœ e‡Y©i wkLv cÖ̀ k©b K‡i _v‡K| 
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Ca Sr Ba Ra 
B‡Ui g‡Zv jvj UKU‡K jvj meyR UKU‡K jvj 

 g„rÿvi avZy ev Zv‡`i DØvqx †K¬vivBW jeY‡K eyb‡mb evb©v‡ii wkLvq DËß Ki‡j †hvR¨Zv K‡ÿi B‡jKUªb `ywU kw³ 

†kvlY K‡i D‡ËwRZ nq Ges D”PZi kw³ Í̄‡i avcvšÍwiZ nq| G D‡ËwRZ Ae ’̄v I B‡jKUª‡bi avcvšÍi LyeB ÿY ’̄vqx| 

ZvrÿwYK mg‡qi g‡a¨ D‡ËwRZ B‡jKUªb cybivq c~‡e©i wb¤œZi kw³ Í̄‡i P‡j Av‡m| G Ae ’̄vq B‡jKUªb Øviv †kvwlZ 

kw³ wewKwiZ nq| GB wewKwiZ †dvU‡bi kw³ `„k¨gvb Zi½‰`‡N©̈ i mxgvi g‡a¨ c‡o| 

 †ewiwjqvg I g¨vM‡bwmqv‡gi cigvYyi AvKvi A‡cÿvK…Z †QvU nIqvq Zv‡`i †hvR¨Zv Í̄‡ii B‡jKUªb ỳwU wbDwK¬qvm Øviv 

Zxeªfv‡e AvKwl©Z nq| G ỳwU †gŠ‡ji AvqwbKiY wef‡ei gvbI Lye D”P| cigvYy ỳwUi †hvR¨Zv Í̄‡ii 2s I 3s AiweUv‡ji 

B‡jKUªb ỳwU‡K D‡ËwRZ K‡i D”Pkw³ Í̄‡i wb‡q hvIqvi Rb¨ cÖPzi cwigvY kw³i cÖ‡qvRb c‡o| eyb‡mb evb©v‡ii wkLv †_‡K 

G ai‡bi kw³ cvIqv m¤¢e bq e‡j Zv‡`i B‡jKUªb¸‡jv D‡ËwRZ K‡i D”PZi kw³ Í̄‡i wb‡q hvIqv m¤¢e nq bv| 

 

p eøK †gŠj : 

p eøK †gŠj¸‡jvi ˆewkó¨ (Characteristics of p-block elements) : 
p eøK †gŠj¸‡jvi †ekwKQy ˆewkó¨c~Y© ag© cwijwÿZ nq| †hgb 

(i) cvigvYweK I AvqwbK e¨vmva© (Atomic and ionic radius) : p eøK †gŠj¸‡jvi cvigvYweK e¨vmva© ch©vq eivei evg 

†_‡K Wv‡bi w`‡K Kg‡Z _v‡K wKš‘ 18Zg MÖæ‡c wM‡q G gv‡bi e„w× N‡U| MÖæc eivei †h‡Kv‡bv MÖæ‡ci †ÿ‡Î Dci †_‡K 

wb‡Pi w`‡K cvigvYweK e¨vmv‡a©i gv‡bi e„w× N‡U| AvqwbK e¨vmv‡a©i gv‡bi †ÿ‡ÎI G ixwZ cÖ‡hvR¨| 

 

(ii) AvqwbKiY wefe (Ionisation potential) : p eøK †gŠ‡ji AvqwbKiY wef‡ei †ÿ‡Î ch©vq eivei evg †_‡K Wv‡bi 

w`‡K AMÖmi n‡j mvaviYZ e„w× †c‡Z _v‡K| 15Zg MÖæc A‡cÿv 16Zg MÖæ‡ci †gŠ‡ji AvqwbKiY wef‡ei gvb wb¤œ| MÖæc 

eivei Dci †_‡K wb‡Pi w`‡K †M‡j AvqwbKiY wef‡ei gv‡bi n«vm N‡U| 18 Zg MÖæ‡ci †gŠj wbw®Œq †gŠj| G‡`i 

AvqwbKiY wef‡ei gvb AwZ D”P| 

 

(iii) RviY I weRviY wefe (Oxidising and reducing properties) : p eøK †gŠ‡ji g‡a¨ †ekwKQy †gŠj Av‡Q hviv 

DËg weRviK| †hgb Al, Sn, Pb cÖf…wZ| 17Zg MÖæ‡ci †gŠjmg~n Zxeª RviK| MÖæc eivei Dci †_‡K wb‡Pi w`‡K hZ 

hvIqv hvq RviY ag© ZZ Kg‡Z _v‡K| ch©vq eivei evg †_‡K Wv‡bi w`‡K AMÖmi n‡Z _vK‡j RviY ag© evo‡Z _v‡K| 

 

(iv) RviY Ae ’̄v (Oxidation state) : p eøK †gŠj we‡kl K‡i 13Zg MÖæ‡ci †gŠ‡ji †ÿ‡Î, mvaviYfv‡e Zv‡`i RviY 

Ae¯’v +3 cÖ̀ k©b K‡i _v‡K| Z‡e MÖæc eivei Dci †_‡K hZ wb‡Pi w`‡K hvIqv hvq wbw®Œq †Rvo B‡jKUª‡bi cÖfv‡e RviY 

Ae¯’vi gvb Kg‡Z _v‡K| D`vniY¯̂iƒc M¨vwjqvg (Ga), BwÛqvg (In), _¨vwjqvg (Tl) +3 I +1 Dfq‡KB cÖ̀ k©b K‡i 

_v‡K| cÖK…Zc‡ÿ +1 RviY Ae ’̄vi ’̄vwqZ¦ MÖæ‡ci wb‡Pi w`‡K evo‡Z _v‡K| G Kvi‡Y MÖæ‡ci Dci †_‡K wb‡Pi w`‡K bvg‡Z 

_vK‡j ns2
 B‡jKUª‡bi eÜb MV‡b AskMÖnY Kivi cÖeYZv Kg‡Z _v‡K| Giƒc GK‡Rvov B‡jKUªb †hwU eÜb MV‡b 

AskMÖnY K‡i bv Zv‡`i‡K wbw®Œq †Rvo Ges eÜb MV‡b GK‡Rvov B‡jKUª‡bi AskMÖnY bv Kivi cÖeYZv‡K wbw®Œq †Rvo 

cÖfve e‡j| 

 

(v) Zwor abvZ¥KZv (Electropositivity) : s eø‡Ki †gŠj MÖæc I I II Gi b¨vq p eø‡Ki 13 MÖæ‡ci †gŠj¸‡jvI Zwor 

abvZ¥K †gŠj| Z‡e G‡`i Zwor abvZ¥KZv MÖæ‡ci I I II Gi †gŠj A‡cÿv wb¤œ| 13 Zg MÖæ‡ci †gŠ‡ji A‡cÿvK…Z †QvU 

cvigvYweK e¨vmva© I D”P AvqwbKiY wefe Gi Rb¨ `vqx| 13 Zg MÖæ‡ci †gŠ‡ji Dc‡ii w`K †_‡K wb‡Pi w`‡K AMÖmi 

n‡j B †_‡K Al Gi w`‡K Zwor abvZ¥KZv gv‡bi e„w× Ges Al †_‡K wb‡Pi w`‡K Zwor abvZ¥KZv gv‡bi n«vm N‡U| B 

A‡cÿv Al Gi cvigvYweK AvKv‡ii e„w× I AvqwbKiY wef‡ei gv‡bi n«vm GRb¨ `vqx| Al Gi wb‡Pi †gŠj Ga, In I Tl 
Gi †ÿ‡Î Zwor abvZ¥KZvi gv‡bi n«v‡mi KviY n‡jv Ga I In Gi d AiweUvj Ges Tl Gi d I f AiweUvj Gi AKvh©Ki 

AveiYx ÿgZv (Screening effect) Gi Kvi‡Y wbDwK¬qvm‡K B‡jKUªb Øviv wVKg‡Zv Avovj K‡i ivL‡Z cv‡i bv| G Kvi‡Y 

†hvR¨Zv Í̄‡i B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y ZxeªZi nq| d‡j cigvYy B‡jKUªb‡K mn‡R `vb Ki‡Z cv‡i bv|  

Al †_‡K wb‡Pi w`‡K AMÖmi n‡j †gŠ‡ji Zwor abvZ¥KZv Z_v avZe Pwi‡Îi n«vm N‡U| 
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p eø‡Ki 14Zg MÖæ‡ci †gŠ‡ji Zwor abvZ¥KZvi gvb 13Zg MÖæc A‡cÿv Kg| MÖæc eivei Dci n‡Z wb‡Pi w`‡K Zwor 

abvZ¥KZv gv‡bi e„w× N‡U| MÖæc eivei Dci n‡Z wb‡Pi w`‡K cvigvYweK e¨vmv‡a©i e„w×RwbZ Kvi‡Y †hvR¨Zv¯Í‡ii 

B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y e‡ji cÖfve K‡g hvq| G Kvi‡Y AvqwbKiY wef‡ei gvbI K‡g hvq Ges Zwor 

abvZ¥KZv †e‡o hvq| 14Zg MÖæ‡ci †gŠj Kve©b (C) AavZy, wmwjKb DcavZy, Rvi‡gwbqvg (Ge) DcavZy, wUb (Sn) avZy, 

†jW (Pb) avZy| 

p eøK †gŠ‡ji 15 Zg MÖæ‡ci †gŠj N, P, As, Sb, Bi Gi g‡a¨ N, P AavZe †gŠj| As I Sb DcavZy Bi `ye©j avZy| 

G‡`i Zwor abvZ¥KZvi gvb LyeB wb¤œ| 

p eø‡Ki †gŠj 16 Zg MÖæ‡ci †gŠj O I S AavZe †gŠj Ges G‡`i Zwor FYvZ¥KZv ag© eZ©gvb| Se I Te DcavZy| Po 

`ye©j avZy| 

p eøK †gŠ‡ji 17Zg MÖæ‡ci †gŠj F, Cl, Br, I, At cÖ‡Z¨‡KB AavZe cÖK…wZi †gŠj| Giv AwZkq Zwor FYvZ¥K †gŠj| 

G‡`i Zwor abvZ¥KZv ag© LyeB wb¤œ| 18Zg MÖæ‡ci †gŠjmg~n wbw®Œq †gŠj| 

 

(vi) Zwor FYvZ¥KZv (Electronegativity) : p eøK †gŠ‡ji †ÿ‡Î ch©vq eivei evg †_‡K Wv‡bi w`‡K AMÖmi n‡j Zwor 

FYvZ¥KZv evo‡Z _v‡K| MÖæc eivei Dci †_‡K wb‡Pi w`‡K †M‡j Zwor FYvZ¥KZv Kg‡Z _v‡K| mvaviYfv‡e avZe †gŠj 

A‡cÿv AavZe †gŠ‡ji g‡a¨ Zwor FYvZ¥KZv a‡g©i e„w× N‡U| p eøK †gŠ‡ji Zwor FYvZ¥KZv gv‡bi mviwY 

MÖæc→ 

ch©vq 

↓ 

 
13 

 
14 

 
15 

 
16 

 
17 

 
18 

2 B C N O F Ne 
Zwor FYvZ¥KZvi gvb→ 

2·0 2·5 3·0 3·5 4·0 0 
3 Al Si P S Cl Ar 

Zwor FYvZ¥KZvi gvb→ 

1·5 1·8 2·1 2·5 3·0 0 
4 Ga Ge As Se Br Kr 

Zwor FYvZ¥KZvi gvb→ 

1·6 1·8 2·0 2·4 2·8 0 
5 In Sn Sb Te I Xe 

Zwor FYvZ¥KZvi gvb→ 

1·7 1·8 1·9 2·1 2·5 0 
6 Tl Pb Bi Po At Rn 

Zwor FYvZ¥KZvi gvb→ 

1·8 1·8 1·9 2·0 2·2 0 
 
p eøK †gŠ‡ji ivmvqwbK ag© 

ch©vq ZvwjKvq MÖæc 13 †_‡K MÖæc 18 ch©šÍ †gŠjmg~n p eøK †gŠj| G‡`i ivmvqwbK a‡g©i †ÿ‡Î ˆewPÎ¨c~Y© ˆewkó¨ cwijwÿZ 

nq| wfbœ wfbœ fv‡e GK GK MÖæ‡ci †gŠ‡ji ivmvqwbK ag© GK GK iKg| Z‡e GKB MÖæ‡ci †gŠ‡ji a‡g©i †ÿ‡Î h‡_ó mv „̀k¨ 

†`Lv hvq| 

 

13Zg MÖæ‡ci †gŠ‡ji ivmvqwbK ag©  

(Chemical Properties of Group-13 Elements) : 
B e¨ZxZ G MÖæ‡ci Ab¨vb¨ †gŠj¸‡jv avZe cÖK…wZi| ZvB Giv Zwor abvZ¥K †gŠj| 13Zg MÖæ‡ci Dci †_‡K hZ wb‡Pi 

w`‡K hvIqv hvq †gŠ‡ji Zwor abvZ¥K ag© ZZ evo‡Z _v‡K| †gŠj¸‡jv †hŠM MV‡bi †ÿ‡Î †ewki fvM †ÿ‡ÎB +3 RviY 

Ae¯’v cÖ̀ k©b Ki‡jI + 1 RviY Ae¯’vI cÖ̀ k©b K‡i _v‡K| 

13Zg MÖæ‡ci †gŠj B Gi ÿz`ª cvigvYweK AvKvi, ÿz ª̀ AvqwbK e¨vmva©, D”P AvqwbKiY wefe I †hvR¨Zv Í̄‡i d 

AiweUv‡ji Abycw ’̄wZi Kvi‡Y B mg‡hvRx cÖK…wZi †hŠM MVb K‡i _v‡K| GgbwK AwZkq Zwor FYvZ¥K †gŠj X Gi mv‡_ 

hy³ n‡q (BX3) †evib UªvB n¨vjvBW Gi †ÿ‡Î B mg‡hvRx eÜb m„wó K‡i _v‡K| 
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(i) Aw·‡R‡bi mv‡_ : D”P ZvcgvÎv 13 Zg MÖæ‡ci †gŠj¸‡jv Aw·‡R‡bi mv‡_ wewµqv K‡i I‡`i UªvBA·vBW †hŠM M2O3 
MVb K‡i| 

4M(s) + 3O2(g)  D”P ZvcgvÎv  2M2O3(s) 
GLv‡b, M = B, Al, Ga, In, Tl 
MÖæc eivei hZ Dci †_‡K wb‡Pi w`‡K hvIqv hvq Aw·‡R‡bi cÖwZ †gŠ‡ji mwµqZv ZZB evo‡Z _v‡K| B2O3 A¤øag©x, 

Al2O3 I Ga2O3 Dfag©x, In2O3 ÿvixq Ges Tl2O3 Zxeª ÿviag©x| 

MÖæ‡ci Dci †_‡K wb‡Pi w`‡K A·vBW †hŠ‡Mi A¤øag© Kg‡Z _v‡K Ges ÿvi ag© evo‡Z _v‡K| 

 

(ii) bvB‡Uªv‡R‡bi mv‡_ : D”P ZvcgvÎvq 13 Zg MÖæ‡ci g‡a¨ ïay B I Al bvB‡Uªv‡R‡bi mv‡_ wewµqv K‡i †evib bvBUªvBW 

BN I A¨vjywgwbqvg bvBUªvBW AlN MVb K‡i| 

2B(s) + N2(g) D”P ZvcgvÎv  BN(s) ; 

2Al(s) + N2(g) D”P ZvcgvÎv  2AlN(s) 

Ga, In, Tl †gŠj wZbwU 13Zg MÖæ‡ci †gŠj n‡jI Giv N Gi mv‡_ wewµqvq AskMÖnY K‡i bv| G †gŠj wZbwU +3 RviY 

Ae¯’v †_‡K +1 RviY Ae ’̄v AwaKZi ’̄vqx| 

Drcbœ bvBUªvBW †hŠMmg~n mg‡hvRx cÖK…wZi nIqvq Iiv Av`ª© we‡køwlZ n‡q nvB‡Wªv·vBW †hŠM I NH3 M¨vm Drcbœ K‡i| 

BN(s) + 3H2O(l)  B(OH)3 ev, H3BO3 + NH3(g) 
AlN(s) + 3H2O(l)  Al(OH)3 + 2NH3(g) 
 

(iii) n¨v‡jv‡R‡bi mv‡_ : MÖæc-13 †gŠj¸‡jv n¨v‡jv‡R‡bi mv‡_ wewµqv K‡i MX3 mvaviY ms‡KZhy³ n¨vjvBW †hŠM Drcbœ 

K‡i| 

2M(5) + 3X2 Zvc  2MX3(s) 
2B + 3X2 Zvc

 2BX3 (GLv‡b X = F, Cl, Br) 

2Al + 3X2 Zvc

 2AlX3 (GLv‡b X = F, Cl, Br, I) 

MÖæc-13 wb‡Pi w`‡Ki †gŠj Ga, Tn I Tl †gŠj wZbwU +3 RviY Ae ’̄v A‡cÿv +1 RviY Ae ’̄v AwaK ’̄vqx weavq Giv g‡bv 

n¨vjvBW †hŠM MVb K‡i| n¨vjvBW †hŠM¸‡jvi g‡a¨ †d¬vivBW †hŠM¸‡jvi eÜb cÖK…wZ AvqwbK I D”P Mjbv¼wewkó| 

e¨wZµg †evib| †K¬vivBW, †d¬vivBW, Av‡qvWvBW †hŠM mg‡hvRx cÖK…wZi I wb¤œ ùzUbv¼wewkó| †evib n¨vjvBW¸‡jv 

mg‡hvRx cÖK…wZi e‡j Giv Zwor Acwievnx, cvwb‡Z A`ªeYxq Ges ˆRe `ªve‡K `ªeYxq| 

 

14Zg MÖæ‡ci †gŠ‡ji ivmvqwbK ag© : 

(1) Aw·‡R‡bi mv‡_ : 14Zg MÖæ‡ci †gŠj Aw·‡R‡bi mv‡_ wewµqv K‡i ỳB ai‡bi A·vBW †hŠM MVb K‡i| 

(i) g‡bv-A·vBW †hŠM (MO); †hgb CO, SiO, GeO, SnO, PbO 
(ii) WvB-A·vBW †hŠM (MO2); †hgb CO2, SiO2, GeO2, SnO2, PbO2 

2M + O2  2MO 
2C + O2  2CO 
2Pb + O2  2PbO 
M + O2  MO2 
C + O2  CO2 
Pb + O2  PbO2 

WvB A·vBW¸‡jvi g‡a¨ CO2A¤øag©x, SiO2Kg A¤øag©x| GeO2LyeB mvgvb¨ A¤øag©x, SnO2 I PbO2 Dfag©x A·vBW| 

 

(2) nvB‡Wªv‡R‡bi mv‡_ : †jW (Pb) wfbœ 14Zg MÖæ‡ci †gŠj¸‡jv nvB‡Wªv‡R‡bi mv‡_ wewµqv K‡i MH4 †hŠM MVb K‡i 

_v‡K| nvBWªvBW †hŠ‡Mi †ÿ‡Î mg‡hvRx eÜ‡bi gva¨‡g MH4 AYy MwVZ nq| 
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M + 2H2  MH4 
C + 2H2  CH4 
Si + 2H2  SiH4 

 
(3) n¨v‡jv‡R‡bi mv‡_ : 14Zg MÖæ‡ci †gŠj¸‡jv n¨v‡jv‡R‡bi mv‡_ wewµqv K‡i MX2 I MX4 AvYweK ms‡KZwewkó 

n¨vjvBW †hŠM MVb K‡i| 

M + X2  MX2 ; M + 2X2  MX4 
 

MÖæc 15 †gŠjmg~n 

bvB‡Uªv‡Rb (N), dmdivm (P), Av‡m©wbK (As), A¨vw›Ugwb (Sb), wemgv_ (Bi) †gŠj¸‡jv ch©vq ZvwjKvq 15 Zg MÖæ‡ci 

†gŠj| ch©vq mviwYi 15Zg MÖæ‡ci †gŠj¸‡jv‡K bvB‡Kv‡Rbm (Pnicogens) ejv nq| wMÖK fvlvq Pnicogens k‡ãi A_© 

k¦vm‡ivaK| 15 Zg MÖæ‡ci †gŠj¸‡jv †KvbwU k¦vmKv‡h© mnvqZv K‡i bv| 

 

15 Zg MÖæ‡ci †gŠj¸‡jvi mvaviY ag© : 

(i) Mjbv¼ I ùzUbv¼ : 15Zg MÖæ‡ci †gŠj¸‡jvi g‡a¨ GKgvÎ N M¨vmxq| G MÖæ‡ci †gŠ‡ji †ÿ‡Î MÖæc eivei Dci †_‡K 

wb‡Pi w`‡K †gŠj¸‡jv Mjbv¼ I ùzUbv¼ e„w× cvq| Z‡e wemgv_ (Bi) Gi Mjbv¼ Zyjbvg~jKfv‡e †ek Kg| 

 

(ii) cvigvYweK e¨vmva© : 15Zg MÖæ‡ci †gŠj¸‡jvi cvigvYweK e¨vmva© A‡cÿvK…Z †QvU| MÖæc 15 Gi †gŠj¸‡jv wbDwK¬qv‡m 

Pv‡R©i cwigvY †ewk nIqvq †hvR¨Zv Í̄‡ii B‡jKUªb¸‡jv‡K Zxeªfv‡e wbDwK¬qvm AvKl©Y K‡i| d‡j cvigvYweK e¨vmv‡a©i 

gv‡bi n«vm N‡U| MÖæc eivei Dci †_‡K hZ wb‡Pi w`‡K hvIqv hvq cvigvYweK e¨vmv‡a©i gv‡bi ZZ e„w× N‡U| wKš‘ N 

†_‡K P cigvYy‡Z cvigvYweK e¨vmva© †h nv‡i e„w× cvq evwK‡`i †ÿ‡Î ZZUv e„w× cvq bv| KviY P Gi cieZ©x 

†gŠj¸‡jv‡Z d I f DcK‡ÿi B‡jKUª‡b `ye©j AveiYx ÿgZvi Kvi‡Y G ai‡bi e¨wZµ‡gi m„wó nq| 

 

(iii) AvqwbKiY wefe : 15Zg MÖæ‡ci †gŠj¸‡jvi AvqwbKiY wef‡ei gvb 14Zg MÖæ‡ci †gŠj¸‡jvi AvqwbKiY wef‡ei 

gv‡bi Zyjbvq A‡bK †ewk| 15Zg MÖæ‡ci †gŠj¸‡jvi wbDwK¬qv‡m Pv‡R©i cigvY †ewk nIqvq †hvR¨Zv Í̄‡i B‡jKUª‡bi cÖwZ 

AvKl©Y e‡ji cÖfveI †ewk| G Kvi‡Y AvqwbKiY wef‡ei gvbI †ewk nq| MÖæc eivei Dci †_‡K wb‡Pi w`‡K bvg‡Z 

_vK‡j AvqwbKiY wef‡ei gv‡bi µgk n«vm N‡U| KviY MÖæc eivei wb‡Pi w`‡K bvg‡Z _vK‡j cigvYyi cvigvYweK 

e¨vmv‡a©i gv‡bi e„w× N‡U| d‡j †hvR¨Zv¯Í‡i B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y ej K‡g hvq, AvqwbKiY wef‡ei gvbI 

K‡g hvq| 

 

(iv) RviY Ae ’̄v : 15Zg MÖæ‡ci †gŠjmg~‡ni †hvR¨Zv Í̄‡i B‡jKUªb web¨vm ns2np3
| AóK c~Y©Zvi Rb¨ AviI AwZwi³ 

wZbwU B‡jKUª‡bi cÖ‡qvRb| G MÖæ‡ci †gŠj¸‡jv hLb wZbwU B‡jKUªb‡K MÖnY K‡i M3 Avq‡b cwiYZ nq ZLb A‡bK 

kw³i cÖ‡qvRb nq| hv H †gŠ‡ji j¨vwUm kw³ †_‡K msMÖn Kivi cÖ‡qvRb nq| ïay N I P cigvYyi AvKvi †QvU nIqvq 

N3
 I P3 Avqb m„wó Kiv m¤¢e nq| evwK †gŠj¸‡jvi c‡ÿ M3

 Avq‡b cwiYZ nIqv m¤¢e bq| N3
 Avq‡b cwiYZ n‡Z 

2130 kJmol1
 I p3

 Avq‡b cwiYZ n‡Zv 1450 kJ.mol1
 kw³i cÖ‡qvRb nq| 

D”P AvqwbKiY wef‡ei Kvi‡Y 15Zg MÖæ‡ci †gŠj¸‡jvi K¨vUvqb MVb Kivi cÖeYZv A‡cÿvK…Z Kg| ZeyI Giv +3 I +5 

RviY Ae ’̄v cÖ̀ k©b K‡i _v‡K| MÖæc eivei Dci †_‡K wb‡Pi w`‡K +5 Avq‡b cwiYZ nIqvi cÖeYZv A‡cÿv +3 Avq‡b 

cwiYZ nIqvi cÖeYZv †e‡o hvq| G Kvi‡Y MÖæc eivei Dci †_‡K wb‡Pi w`‡K bvg‡j †gŠ‡ji †hŠ‡Mi g‡a¨ mg‡hvRx 

ˆewkó¨ K‡g hvq Ges AvqwbK ˆewkó¨ †e‡o hvq| 

 

g‡b ivL‡eb : bvB‡Uªv‡Rb cigvYyi †ÿ‡Î +5 †_‡K 3 ch©šÍ mKj RviY Ae¯’vB cÖ̀ k©b Kiv m¤¢e| HNO3 AYy‡Z +5, 
N2O4 AYy‡Z +4, HNO2 AYy‡Z +3, NO AYy‡Z +2, N2O AYy‡Z =1, N2 AYy‡Z O, NH2OH AYy‡Z 1 Ges NH3 
AYy‡Z 3 RviY Ae¯’v cÖ̀ k©b K‡i| 

 

 
 
 

  



imvqb 1g cÎ BDwbU 2 

chv©q mviwY I †gŠ‡ji chv©qe„Ë ag©  61 

16 Zg MÖæ‡ci †gŠj : 

Aw·‡Rb (O), mvjdvi (S), †m‡jwbqvg (Se), †Ujywiqvg (Te), †cv‡jvwbqvg (Po) Gi †gŠj¸‡jv ch©vq mviwYi 16 Zg 

MÖæ‡ci †gŠj| G †gŠj¸‡jvi cÖ_g PviwU †gŠj‡K P¨vj‡Kv‡Rb †gŠj e‡j| 

 

16 Zg MÖæ‡ci †gŠ‡ji mvaviY ag© : 

1. Mjbv¼ I ùzUbv¼ : 16Zg MÖæ‡ci †gŠj¸‡jvi †ÿ‡Î Aw·‡R‡bi Mjbv¼ (218C) I ùzUbv¼ (183C) Gi gvb wb¤œ 

n‡jI G MÖæ‡ci cieZ©x †gŠj mvjdvi Gi Mjbv¼ (112C) I ùzUbv¼ (446C) Gi gvb D”P| Gfv‡e MÖæc eivei 

wb‡Pi w`‡K bvg‡Z _vK‡j Dci †_‡K wb‡Pi w`‡K cvigvYweK AvqZ‡bi e„w×i mv‡_ mv‡_ f¨vÛvi Iqvjm AvKl©Y e‡ji 

gv‡bi e„w× N‡U| 

 

2. cvigvYweK e¨vmva© : 15 Zg MÖæ‡ci Zyjbvq 16 Zg MÖæ‡ci †gŠj¸‡jvi cvigvYweK e¨vmv‡a©i gvb wb¤œ| MÖæc eivei Dci 

†_‡K wb‡Pi w`‡K cvigvYweK msL¨v e„w×i mv‡_ cvigvYweK e¨vmv‡a©i e„w× N‡U| 

 

3. AvqwbKiY wefe : 16 Zg MÖæ‡ci †gŠj¸‡jvi AvqwbKiY wef‡ei gvb 15 Zg MÖæ‡ci Zyjbvq A‡cÿvK…Z wb¤œ nq| MÖæc 

eivei Dci †_‡K wb‡Pi w`‡K AvqwbKiY wef‡ei gv‡bi n«vm N‡U| KviY MÖæc eivei Dci †_‡K wb‡Pi w`‡K 

cvigvYweK e¨vmv‡a©i e„w× Ges B‡jKUª‡bi AveiYx ÿgZv e„w× cvIqvi Kvi‡Y †hvR¨Zv¯Í‡ii B‡jKUª‡bi mv‡_ 

wbDwK¬qv‡mi AvKl©Y kw³i gv‡bi n«vm N‡U| 

 

4. RviY Ae ’̄v : 16 Zg MÖæ‡ci †gŠ‡ji †hvR¨Zv Í̄‡ii B‡jKUªbxq MVb KvVv‡gv ns2np4
| wbw®Œq †gŠ‡ji B‡jKUªbxq MVb 

cÖvwßi Rb¨ Avi ỳwU gvÎ B‡jKUª‡bi cÖ‡qvRb| G Kvi‡Y G MÖæ‡ci †gŠ‡ji M2
 AvqwbK Ae¯’v cÖvß nIqvi cÖeYZv 

me©vwaK| DcišÍy cigvYy¸‡jvi B‡jKUªb web¨vm ns2np4 
Ae¯’vi Kvi‡Y †gŠ‡ji cigvYy¸‡jv †hvR¨Zv Í̄‡ii ỳwU 

B‡jKUªb‡K e¨envi K‡i ỳwU mg‡hvRx eÜ‡bi gva¨‡g wbw®Œq †gŠ‡ji B‡jKUªbxq MVb KvVv‡gv cÖvß n‡Z cv‡i| 

 16Zg MÖæ‡ci †gŠ‡ji g‡a¨ Aw·‡Rb wfbœ mKj †gŠjB †hŠ‡Mi g‡a¨ abvZ¥K I FYvZ¥K RviY Ae ’̄v cÖ̀ k©b K‡i _v‡K| 

†d¬vwi‡bi Zwor FYvZ¥KZvi gvb 4 Avi Aw·‡R‡bi Zwor FYvZ¥KZvi gvb 35| Aw·‡Rb †d¬vwib A‡cÿv Kg Zwor 

FYvZ¥K nIqvq OF2 †hŠ‡Mi g‡a¨ Aw·‡Rb +2 Rvib gvb cÖ̀ k©b K‡i _v‡K| 

 

17 Zg MÖæ‡ci †gŠj :  

ch©vq mviwYi 17 Zg MÖæ‡ci AavZe †gŠj F, Cl, Br, I I At. G‡`i †fŠZ I ivmvqwbK a‡g©i g‡a¨ A‡bK mv`„k¨ _vKvq 

G‡`i GKB cwievifz³ ejv nq| mgy‡`ªi cvwb‡Z †d¬vwib, †K¬vwib, †eªvwgb I Av‡qvwWb jeY cvIqv hvq| G Kvi‡Y F, Cl, 
Br, I I G †gŠj¸‡jv‡K mvaviYfv‡e n¨v‡jv‡Rb e‡j| wMÖK fvlvi halos k‡ãi A_© Sea-salt Ges genes A_© to produce 

A_©vr halogens k‡ãi A_© Sea-salt producers, hv w`‡q mgy‡ ª̀i jeY Drcbœ Kiv nq| 

D”P Zwor FYvZœKZvi Rb¨ n¨v‡jv‡Rb †gŠj¸‡jv AwZkq mwµq nq| G‡`i‡K gy³ Ae¯’vq cvIqv hvq bv| †d¬vwib‡K cvIqv 

hvq (i) †d¬vi¯úvi (CaF2), (ii) µv‡qvjvBU (Na3AlF6), †K¬vwib‡K cvIqv hvq (i) †mvwWqvg †K¬vivBW (NaCl), (ii) iK 

më (NaCl), (iii) Kvb©vmvBU (KCl.MgCl2.6H2O), †eªvwgb‡K Kvb©vmvB‡Ui g‡a¨ KBr I MgBr2 wnmv‡e Ges Av‡qvwWb‡K 

wPwj më wcUvi (NaNO3.NaIO3) wnmv‡e cvIqv hvq| 

n¨v‡jv‡Rb¸‡jv wØcigvYyK mg‡hvRx AYy wnmv‡e Ae ’̄vb K‡i| F2, Cl2 M¨vmxq, Br2 Zij Ges I2 KwVb Ae ’̄vq Ae ’̄vb K‡i| 

 

17Zg MÖæ‡ci †gŠ‡ji mvaviY ag© :  

1| Mjbv¼ I ùzUbv¼ : 17Zg MÖæ‡ci †gŠj¸‡jvi AYyi AvK…wZ evovi mv‡_ mv‡_ F2 †_‡K I2 Gi w`‡K Mjbv¼ I ùzUbv‡¼i 

e„w× N‡U| AYy¸‡jvi AvKvi evovi mv‡_ mv‡_ f¨vÛvi Iqvjm AvKl©Y e‡ji gvb †e‡o hvq| d‡j G‡`i Mjbv¼ I 

ùzUbv‡¼i gvb †e‡o hvq| 

†gŠj  

F Cl Br I 
Mjbv¼  544 K 

172 K 2658 K 

386.6 K 
ùzUbv¼  

 

847 K 

239 K 3325 K 4582 K 
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2| cvigvYweK e¨vmva© : 16 Zg MÖæ‡ci Zyjbvq 17 Zg MÖæ‡ci †gŠ‡ji cvigvYweK e¨vmv‡a©i gvb Zyjbvg~jKfv‡e †QvU nq| 

MÖæc eivei Dci †_‡K wb‡Pi w`‡K µgvMZ kw³ Í̄‡ii msL¨v evovi d‡j cvigvYweK e¨vmv‡a©i gvb †e‡o hvq| 

cvigvYweK e¨vmv‡a©i g‡Zv AvqwbK e¨vmv‡a©I GKB µg cwijwÿZ nq| 

†gŠj  

F Cl Br I 
cvigvYweK e¨vmva© pm 

72 99 114 133 

AvqwbK e¨vmva© pm 
 

133 184 146 220 

 

3| AvqwbKiY wefe : 17 Zg MÖæ‡ci †gŠ‡ji cigvYyi A‡cÿvK…Z ÿz`ª AvKvi I D”P wbDwK¬qv‡mi Avav‡bi Kvi‡Y 

†gŠj¸‡jv D”P AvqwbKiY wefe m¤úbœœ nq| MÖæc eivei Dci †_‡K wb‡Pi w`‡K AMÖmi n‡j AvqwbKiY wef‡ei gvb 

Kg‡Z _v‡K| Gi KviY (i) cigvYyi AvKv‡ii e„w× I (ii) Af¨šÍixY kw³¯Í‡ii B‡jKUªb¸‡jvi AveiYx ÿgZv e„w×| 

F Gi AvqwbKiY wef‡ei gvb 1680 kJ.mol1
 n‡jI I Gi †ÿ‡Î G gvb 1008 kJ.mol1. nq| Av‡qvwW‡bi Kg 

AvqwbKiY wef‡ei Kvi‡Y GwU B‡jKUªb‡K `vb K‡i I+
 Avq‡b cwiYZ nq| 

†gŠj  

F Cl Br I 

AvqwbKiY wefe kJ.mol1
 

1680 1256 1142 1008 

 AvqwbKiY wefe  eV 
 

174 130 118 104 

 

4| RviY Ae ’̄v : F wfbœ G MÖæ‡ci Ab¨ me †gŠj GKvwaK RviY Ae¯’v cÖ̀ k©b K‡i| G‡Z 1, + 1, + 3, + 5, + 7  RviY 

Ae¯’v cÖ̀ k©b K‡i|  

†gŠj  

F Cl Br I 
RviY Ae ’̄v    1 1, + 1, + 3, +5, +7 1, + 1, + 3, + 5, +7 1, + 1, + 3, + 5, +7 

 

5| Zwor FYvZ¥KZv : 17Zg MÖæ‡ci †gŠ‡ji †ÿ‡Î ÿz ª̀ cvigvYweK e¨vmva© I D”P wbDwK¬qv‡mi Avav‡bi Rb¨ Giv D”P 

Zwor FYvZ¥KZvwewkó nq| G‡`i g‡a¨ F me †_‡K †ewk Zwor FYvZ¥K| MÖæc eivei hZ wb‡Pi w`‡K hvIqv hvq 

†gŠ‡ji Zwor FYvZ¥KZvi gvb ZZ Kg‡Z _v‡K| avZe ag© evo‡Z _v‡K I AavZe ag© Kg‡Z _v‡K| G Kvi‡Y 

Av‡qvwWb wKQyUv avZe ag© cÖ̀ k©b K‡i| 

†gŠj  

F Cl Br I 
 Zwor FYvZ¥KZv

 

40 30 28 25 

 

6| B‡jKUªb Avmw³ : 17 Zg MÖæ‡ci †gŠ‡ji †hvR¨Zv Í̄‡ii B‡jKUªb web¨vm ns2np5
| AóK c~Y©Zvi Rb¨ Avi GKwU gvÎ 

B‡jKUª‡bi cÖ‡qvRb| GRb¨ AwZ mn‡RB GKwU B‡jKUªb `vb K‡i G ch©v‡qi cieZ©x wbw®Œq †gŠ‡ji B‡jKUªb web¨vm 

cÖvß nq| G‡`i B‡jKUªb MÖnY Kivi ÿgZv me‡P‡q †ewk| cÖwZwU n¨v‡jv‡Rb cigvYyi wbDwK¬qv‡mi Avav‡bi gvÎv †ewk 

nIqvq Giv mn‡RB GKwU B‡jKUªb MÖnY Ki‡Z cv‡i| GKwU gvÎ B‡jKUªb MÖn‡Yi d‡jB Lye †ewk cwigvY kw³ gy³ 

nq| G Kvi‡Y G‡`i B‡jKUªb Avmw³i gvb †ewk| MÖæc eivei Dci †_‡K wb‡Pi w`‡K cigvYyi AvKv‡ii e„w×i mv‡_ 

mv‡_ B‡jKUªb Avmw³i gvb K‡g hvq| 

†gŠj  

F Cl Br I 
 B‡jKUªb Avmw³  kJ.mol1

 

333 3485 

324 295 

B‡jKUªb Avmw³  eV 362 379 356 328 
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wkÿv_©xi KvR 

1| GKwU cwi¯‹vi Kv‡Pi Møv‡mi g‡a¨ A‡a©K cwigvY cvwb wb‡q Zvi g‡a¨ Na2O ª̀exf~Z 

K‡i ª̀e‡Yi cÖK„wZ A¤øxq bv ÿvixq Zv cixÿv Kiæb| 

2| GKwU cwi¯‹vi Kv‡Pi Møv‡mi g‡a¨ A‡a©K cwigvY cvwb wb‡q Zvi g‡a¨ GKwU cwi¯‹vi 

cvUKvwV Wzwe‡q 8 †_‡K 10 wgwbU dz w`‡Z _vK‡eb| cvwb †_‡K ey`ey` †ewo‡q 

Avm‡e| `ªe‡Yi cÖK…wZ A¤øxq bv ÿvixq Zv cixÿv Kiæb| 

 

 

mvi-ms‡ÿc :  

 Mjbv¼ : 1 †kªwYi †gŠjmg~‡ni Mjbv¼ Zv‡`i cvigvYweK msL¨v e„w×‡Z µgvš̂‡q n«vm cvq| †hgb wjw_qv‡gi 

Mjbv¼ 180°C A_P H †kªwYi †kl †gŠj wmwRqv‡gi Mjbv¼ 2858°C| 

 ùzUbv¼ : †gŠjmg~‡ni cvigvYweK AvqZb e„w×i mv‡_ mv‡_ G‡`i ùzUbv¼ n«vm cvq| †hgb wjw_qv‡gi ùzUbv¼ 

1326°C A_P wmwRqv‡gi ùzUbv¼ 690°C| 

 RviY gvb : 1 †kªwYi †gŠjmg~‡ni B‡jKUªb web¨v‡m †hvR¨Zv ¯Í‡i GKwU gvÎ B‡jKUªb _vKvq Giv mn‡RB GKwU 

B‡jKUªb Z¨vM K‡i RvwiZ nq| d‡j G‡`i RviY msL¨v nq +1| wKš‘ wØZxq AvqwbKiY kw³i gvb A‡bK †ewk 

nIqvq G‡`i RviY gv‡bi cwieZ©b nq bv| 

 Zwor FYvZ¥KZv : Zwor FYvZ¥KZv ej‡Z †Kv‡bv †gŠ‡ji B‡jKUª‡bi cÖwZ Avmw³ ev B‡jKUªb MÖn‡Yi ÿgZv 

†evSvq| 1 †kªwYi †gŠjmg~n Zxeª Zwor abvZ¥K nIqvq G‡`i Zwor FYvZ¥KZvi gvb AwZ bMY¨| †hgbÑ Li Gi 

Zwor FYvZ¥KZvi gvb 10 Ges G †kªwYi wb‡Pi w`‡Ki †gŠjmg~‡ni Zwor FYvZ¥KZvi gvb µgvš̂‡q cvigvYweK 

msL¨v e„w×i mv‡_ mv‡_ n«vm †c‡Z _v‡K| 

 RviY msL¨v : MÖæc-2 Gi g„rÿvixq avZz¸‡jvi cÖ_g AvqwbKiY kw³i gvb Kg e‡j GK‡hvRx avZe Avqb (M+
) 

MVb Kiv m¤¢e wKš‘ ev¯Í‡e MÖæc-2 avZz¸‡jv †Kej wØ‡hvRx avZe Avqb (M2+
) †hgb Be2+

, Mg2+
, Ca2+

, Ba2+
 

Avqb MVb K‡i| MÖæc-2 avZzmg~‡ni w ’̄wZkxj Avqb wØ‡hvRx nIqvq G‡`i RviY msL¨v +2 nq| 

 

 

cv‡VvËi g~j¨vqb-2.3 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| d-eøK †gŠjmg~n Zwor abvZ¥KZv  

 (K) s-eøK A‡cÿv A‡bK †ewk (L) s-eøK A‡cÿv Kg 

 (M) s-eøK A‡cÿv †ewk   (N) cÖ_g `ywU 

2| AvqwbKiY kw³i gvb 

 (K) d-eøK †gŠj  s-eøK †gŠj (L) d-eøK †gŠj  p-eøK †gŠj 

 (M) p-eøK †gŠj  s-eøK †gŠj (N) p-eøK †gŠj  d-eøK †gŠj 

3| Ae¯’všÍi †gŠ‡ji RwUj Avqb MV‡bi Rb¨ `vqx? 

 (K) Am¤ú~Y© d-AiweUvj  (L) K¨vUvq‡bi ÿz`ª AvKvi 

 (M) eY©hy³ Avqb m„wó  (N) Dc‡ii K I L 

4| s-eøK ‡gŠj¸‡jvi cvigvYweK e¨vmva©  n«vm cvq 

 i. ch©vq mviwYi evg †_‡K Wv‡b 

 ii. Wvb †_‡K ev‡g 

 iii. wbP †_‡K Dc‡i 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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wbw®Œq M¨vm 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 wbw®Œq †gŠj m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

 †gŠ‡ji wbw®ŒqZvi KviY e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

wbw®Œq, mwµqZv, B‡jKUªb, Avmw³, cvigvYweK e¨vmva©| 

 

18Zg MÖæ‡ci †gŠj :  

wnwjqvg (He), wbqb (Ne), AvM©b (Ar), wµcUb (Kr), †Rbb (Xe) I †iWb (Rn) G QqwU †gŠj ch©vq 

mviwY‡Z 18Zg MÖæ‡ci †gŠj| mvaviYZ Giv †hŠM MVb K‡i bv e‡j Giv wbw®Œq M¨vm wnmv‡e cwiwPwZ jvf K‡i‡Q| G 

†gŠj¸‡jv cÖK…wZ‡Z LyeB Kg cwigv‡Y cvIqv hvq| †gŠj¸‡jvi wbw®ŒqZvi KviY c‡i Avwe®‹…Z nq| wbw®Œq M¨vm Avwe®‹v‡ii 

Rb¨ jW© †iwj (Lord Rayleigh) I m¨vi DBwjqvg ivg‡m (Sir William Ramsay) †K 1904 mv‡j †bv‡ej cyi¯‹v‡i f‚wlZ 

Kiv nq| 

 

18Zg MÖæ‡ci †gŠ‡ji mvaviY ag© : 

(1) Mjbv¼ I ùzUbv¼ : 18Zg MÖæ‡ci †gŠj¸‡jv wb¤œ Mjbv¼ I wb¤œ ùzUbv¼wewkó nq| AYy¸‡jvi g‡a¨ ỳe©j f¨vÛvi Iqvjm 

ej KvR K‡i weavq GgbwU nq| MÖæc eivei Dci †_‡K wb‡Pi Mjbv¼ I ùzUbv‡¼i gv‡bi e„w× N‡U| 

 

(2) cvigvYweK e¨vmva© : 18Zg MÖæ‡ci †gŠj¸‡jvi cvigvYweK e¨vmva© GKB ch©v‡qi Ab¨me †gŠ‡ji Zzjbvq A‡bK †ewk| 

G MÖæ‡ci †gŠ‡ji cvigvYweK e¨vmv‡a©i gvb GZB †e‡o hvq †h G gvb f¨vÛvi Iqvjm e¨vmv‡a©i gv‡bi mgvb nq| MÖæc 

eivei Ici †_‡K wb‡Pi w`‡K cvigvYweK e¨vmva© †e‡o hvq| 

†gŠj 

He Ne Ar Kr Xe Rn 
cvigvYweK e¨vmva© pm 

120 160 190 200 220  
 

(3) AvqwbKiY wefe : He e¨ZxZ cÖwZwU †gŠ‡ji B‡jKUªb web¨vm ns2np6
| He Gi †ÿ‡Î 1s2

 nq| He e¨ZxZ G MÖæ‡ci 

Ab¨ me †gŠ‡ji †hvR¨Zv Í̄i B‡jKUªb Øviv AóK c~Y© _vKvq G‡`i c‡ÿ B‡jKUª‡bi MÖnY ev eR©b Kivi cÖeYZv LyeB 

Kg| wbw®Œq †gŠ‡ji AvqwbKiY wef‡ei gvb LyeB D”P nq| 

†gŠj 

He Ne Ar Kr xe Rn 
AvqwbKiY wefe kJ.mol1. 2372 2080 1520 1351 1170 1037 

 

(4) B‡jKUªb Avmw³ : He e¨ZxZ cÖwZwU †gŠ‡ji †hvR¨Zv Í̄‡i AóK c~Y©Zv _vKvq G‡`i B‡jKUªb Avmw³i gvb k~b¨| He 

Gi †hvR¨Zv Í̄i 1g kw³ Í̄‡i s AiweUvj wfbœ Ab¨‡Kv‡bv AiweUvj bv _vKvq GwUI B‡jKUªb Øviv c~Y©| G Kvi‡Y He-
Gi †ÿ‡Î B‡jKUªb MÖnY Kivi cÖeYZv †`Lv hvq bv| He Gi B‡jKUªb Avmw³i gvb 48 kJ. mol1

 A_©vr LyeB Kg| 

 

(5) mwµqZv : 18Zg MÖæ‡ci †gŠj¸‡jv ivmvqwbKfv‡e LyeB Kg mwµq nq| He e¨ZxZ cÖwZwU †gŠ‡ji †hvR¨Zv ¯Íi 

AóKc~Y©| †gŠj¸‡jv LyeB myw¯’Z| G myw ’̄Z B‡jKUªb web¨v‡mi Kvi‡Y G MÖæ‡ci †gŠj¸‡jvi ivmvqwbK mwµqZv LyeB 

Kg nq| 

 

cvV-2.4 
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ivmvqwbK ag© :  

wb¤œ cvigvYweK msL¨vwewkó †gŠj¸‡jv †Kv‡bv ivmvqwbK wewµqv K‡i bv| D”P cvigvYweK msL¨vwewkó †gŠj †Rbb (Xe) 
we‡kl k‡Z© †hŠM MVb K‡i| 1962 wLª÷v‡ã weL¨vZ imvqbwe` evU©‡jU (Bartlett) wbw®Œq †gŠj Xe Gi †hŠM Xe [PtF6] 
cȪ ÍyZ K‡ib| GwUB wbw®Œq M¨vm †_‡K Drcbœ Kiv cÖ_g †hŠM| 

(i) †Rbb WvB‡d¬vivBW (XeF2) : 
 †Rbb I †d¬vwi‡bi 1 : 2 AvqZb Abycv‡Zi wgkÖY‡K 400C ZvcgvÎvq DËß wb‡Kj b‡ji †fZi w`‡q `xN©mgq (cÖvq 4 

NÈv) Pvjbv Ki‡j †Rbb WvB‡d¬vivBW Drcbœ nq| 

 Xe + F2 
Ni

0

cÖfveK, 

400 †m. ZvcgvÎv

 XeF2 

(ii) †Rbb I †d¬vwi‡bi wgkÖY‡K cvB‡i· KuvP wbwg©Z b‡ji g‡a¨ †i‡L m~h©v‡jv‡K †i‡L w`‡j †Rbb WvB‡d¬vivBW Drcbœ nq| 

 Xe + F2 m ~ hv©‡jvK

 XeF2 

(iii) †Rbb I Aw·‡Rb g‡bv‡d¬vivBW (O2F2) Gi wgkÖY‡K 118C ZvcgvÎvq †i‡L w`‡j †Rbb WvB‡d¬vivBW Drcbœ nq| 

 Xe + O2 F2


0

 118 †m. ZvcgvÎv

 XeF2 + O2 

 XeF2 eY©nxb KwVb †KjvwmZ c`v_©| GwU GKwU Zxeª RviK c`v_©| 

 

 

(ii)  †Rbb †UUªv‡d¬vivBW (XeF4) : 
(i) †Rbb I †d¬vwib M¨vm‡K 1 : 2 AvqZb Abycv‡Z wgwk‡q 132  102 atm Pv‡c 80C ZvcgvÎvq †i‡L we ỳ¨r ùzwj½ 

Pvjbv Ki‡j †Rbb †UUªv‡d¬vivBW Drcbœ nq| 

 Xe + 2F2 
21.32 10 atm




0

 80 †m. ZvcgvÎv

 XeF4. 

(ii) †Rbb I †d¬vwib M¨vm wgkÖY‡K 1 : 5 AvqZb Abycv‡Z wgwk‡q 400C ZvcgvÎvq DËß wb‡Kj b‡ji ga¨ w`‡q 6 atm 

Pv‡c K‡qK NÈv †i‡L w`‡j †Rbb †UUªv‡d¬vivBW Drcbœ nq| 

 Xe + 2F2 Ni
6 atm,


0

DËß, 

400 †m. ZvcgvÎv

 XeF4. 

 XeF4 eY©nxb †KjvmvKvi KwVb c`v_©, Gi Zxeª RviY ag© Av‡Q| 

 

MÖæc-18 Gi †gŠjmg~‡ni KwZcq ch©vqwfwËK ag© 

ch©vqwfwËK ag© wnwjqvg (He) wbqb (Ne)  AvM©b (Ar) wµÞb(Kr) †Rbb (Xe)  †iWb (Rn) 

cvigvYweK msL¨v 2 10 18 36 54 86 
cvigvYweK fi 4 20 40 84 131 222 
B‡jKUªb web¨vm (ewnt) 1s2 2s22p6 3s23p6 4s24p6 5s25p6 6s26p6 
†fŠZ Ae ’̄v gas gas gas gas gas gas 
Mjbv¼ (C) 2722 24859 1893 15736 1177 71 
ùzUbv¼ (C) 26893 24608 1858 15322 108 617 
cvigvYweK e¨vmva© (Å) 031 038 071 088 108 12 
AvqwbKiY kw³ (kJmol1) 2372 2080 1521 1351 1117 1037 
Zwor FYvZ¥KZv (Pauling) 45 4 29 26 225 2 
NbZ¡ (g/L) 017 0899 178 370 58 97 
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wbw®Œq M¨vmmg~‡ni wbw®ŒqZvi KviYÑ 

1| AvqwbKiY kw³ D”P e‡j Giv K¨vUvqb ˆZwi K‡i bv| 

2| B‡jKUªb Avmw³ k~b¨ e‡j Giv A¨vbvqb ˆZwi K‡i bv|  

3| c~Y© B‡jKUªb Z_v AóK c~Y© _vKvq Giv mg‡hvRx †hŠM ˆZwi Ki‡Z Aÿg|  

 

wbw®Œq M¨vmmg~‡ni e¨envi 

wnwjqvg 

1| AZ¨šÍ nvjKv Ges A`vn¨ M¨vm nIqvq ch©‡eÿY †ejyb Ges D‡ovRvnv‡R wnwjqvg M¨vm e¨envi Kiv nq| 

2| i‡³ bvB‡Uªv‡R‡bi Zzjbvq wnwjqvg Kg ª̀exf‚Z nq| GRb¨ Mfxi mgy‡ ª̀ Wzeywiiv evZv‡mi cwie‡Z© Aw·‡Rb Ges 

wnwjqvg M¨v‡mi wgkªY k¦vmKv‡h©i Rb¨ e¨envi K‡ib| hw` evZvm e¨envi Kiv nq Zvn‡j mgy‡`ªi Mfx‡i D”P Pv‡c 

i‡³i g‡a¨ bvB‡Uªv‡Rb `ªexf‚Z nq Ges mgy`ª c„‡ô D‡V Avmvi mv‡_ mv‡_ i³ †_‡K bvB‡Uªv‡Rb M¨vm ey`ey` AvKv‡i 

†ei n‡q Av‡m hv cÖPÛ e¨_vi m„wó K‡i| 

3| †hme avZz mn‡R RvwiZ nq †m¸wj Mjv‡bv Ges SvjvB Kivi Rb¨ wnwjqvg M¨v‡mi wbw®Œq AvenvIqv m„wó Kiv nq| 

4| ˆeÁvwbK hš¿cvwZ‡Z †hLv‡b AwZ wb¤œ ZvcgvÎvi cÖ‡qvRb nq †mLv‡b Zij wnwjqvg e¨envi Kiv nq| 

 

wbqb 

1| i½xb evwZ Ges weÁvc‡bi Av‡jvi Rb¨ wbqb M¨vm e¨envi Kiv nq| wb¤œ Pv‡c wbqb M¨v‡mi g‡a¨ we ỳ¨r cÖevn Pvjv‡j 

M¨vmwU R¡‡j I‡V Ges D¾¡j jvj Av‡jv †`q| G Av‡jv Nb Kzqvkvi g‡a¨I †`Lv hvq| G Rb¨ D‡ovRvnvR‡K DuPy 

ce©Z †_‡K mZK© Kivi Rb¨ wMwiP~ovq wbqb Av‡jvi ms‡KZ †`Lv‡bv nq| Avevi AvKv‡k DošÍ GKwU D‡RvRvnvR‡K 

`~i †_‡K Ab¨ Avi GKwU D‡ovRvnvR hv‡Z †`L‡Z cvq †mRb¨ D‡ovRvnv‡RI wbqb Av‡jvi ms‡KZ e¨envi Kiv nq| 

2| wbqb M¨v‡mi mv‡_ AvM©b Ges cvi` ev®ú wgwk‡q wbqb Av‡jvi is cwieZ©b Kiv hvq| GRb¨ wewfbœ is Gi evwZ Ges 

†d¬v‡iv‡m›U wUD‡e wbqb M¨vm e¨envi Kiv nq| AvRKvj weÁvc‡bi Kv‡R Giƒc Av‡jv e¨vcKfv‡e e¨eüZ n‡”Q| 

3| †Uwjwfkb †mU Ges †iwWI d‡UvMÖvdx‡Z wbqb M¨vm e¨envi Kiv nq| 

 

AvM©b 

1| ˆe`y¨wZK ev‡j¦i wdjv‡g›U‡K RviY †_‡K iÿv Kivi Rb¨ M¨vmfwZ© ev‡j¦ AvM©b e¨envi Kiv nq| mvaviY wUDe 

jvBU¸wj‡Z AvM©b Ges gviKvwi ev‡®úi wgkªY e¨envi Kiv nq| 

2| imvqb M‡elYvMv‡i †hLv‡b AwZ wbw®Œq AvenvIqvi cÖ‡qvRb nq †mLv‡b AvM©b M¨vm e¨envi Kiv nq| 

3| SvjvB Gi Kv‡R †hLv‡b wbw®Œq AvenvIqv cÖ‡qvRb nq †mLv‡b Aw·‡R‡bi mv‡_ AvM©b e¨envi Kiv nq| AvRKvj 

G¨vjywgwbqvg Ges gwiPvwenxb ÷x‡ji SvjvB Gi Kv‡R cÖPyi cwigv‡Y AvM©b e¨envi Kiv n‡”Q| 

4| †ZRw®ŒqZv cwigv‡ci Rb¨ e¨eüZ MvBMvi g~jvi KvD›Uv‡i AvM©b M¨vm e¨envi Kiv nq| 

 

wµcUb 

1| ˆe`y¨wZK Av‡jvi wUD‡e wbq‡bi mv‡_ wµcUb M¨vm wgwkªZ K‡i bxj Av‡jv m„wó Kiv nq| 

2| wm‡bgv‡UvMÖvdx‡Z AwZ D¾¡j Av‡jv m„wó Kivi Rb¨ wµcUb d¬vm e¨envi Kiv nq| 

3| gnvRvMwZK iwk¥ cwigv‡ci Rb¨ e¨eüZ AvqbxKiY †P¤̂vi h‡š¿ wµcUb M¨vm e¨envi Kiv nq| 

 

†Rbb 

1| B‡jK‡UªvwbK wUDe jvB‡U meyR Av‡jv m„wó Kivi Rb¨ †Rbb e¨envi Kiv nq| 

2| d‡UvMÖvwdK d¬vmwUD‡e AwZ D¾¡j Av‡jv m„wó Kivi Rb¨ †Rbb M¨vm e¨envi Kiv nq| 

 

i¨vWb 

 i¨vWb GKwU †ZRw®Œq †gŠj hv Avjdv KYv we”QziY K‡i| K¨vÝvi wPwKrmvq †iwWI‡_ivwc †`Iqvi Rb¨ i¨vWb M¨vm 

e¨envi Kiv nq| 
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wkÿv_©xi KvR 

1| wnwjqvg (He) †gŠjwU ivmvqwbK fv‡e wbw®Œq e¨vL¨v Kiæb| 

2| wnwjqvg (He) †gŠjwU s eøK †gŠj n‡jI ch©vq ZvwjKvq G‡K p eøK †gŠ‡ji Dc‡i 

¯’vb †`qv n‡q‡Q †Kb? e¨vL¨v Kiæb| 

3| wbw®Œq †gŠ‡ji wbw®ŒqZvi KviY e¨vL¨v Kiæb| 

 

 

mvi-ms‡ÿc :  

 wbw®Œq †gŠj : wnwjqvg (He), wbqb (Ne), AvM©b (Ar), wµcUb (Kr), †Rbb (Xe) I †iWb (Rn) G QqwU †gŠj 

ch©vq mviwY‡Z 18Zg MÖæ‡ci †gŠj| mvaviYZ Giv †hŠM MVb K‡i bv e‡j Giv wbw®Œq M¨vm wnmv‡e cwiwPwZ jvf 

K‡i‡Q|  

 Mjbv¼ I ùzUbv¼ : 18Zg MÖæ‡ci †gŠj¸‡jv wb¤œ Mjbv¼ I wb¤œ ùzUbv¼wewkó nq| AYy¸‡jvi g‡a¨ ỳe©j f¨vÛvi 

Iqvjm ej KvR K‡i weavq GgbwU nq| MÖæc eivei Dci †_‡K wb‡Pi Mjbv¼ I ùzUbv‡¼i gv‡bi e„w× N‡U| 

 cvigvYweK e¨vmva© : 18Zg MÖæ‡ci †gŠj¸‡jvi cvigvYweK e¨vmva© GKB ch©v‡qi Ab¨me †gŠ‡ji Zzjbvq A‡bK 

†ewk| G MÖæ‡ci †gŠ‡ji cÖmv‡i cvigvYweK e¨vmv‡a©i gvb GZB †e‡o hvq †h G gvb f¨vÛvi Iqvjm e¨vmv‡a©i gv‡bi 

mgvb nq| MÖæc eivei Ici †_‡K wb‡Pi w`‡K cvigvYweK e¨vmva© †e‡o hvq| 

 AvqwbKiY wefe : He e¨ZxZ cÖwZwU †gŠ‡ji B‡jKUªb web¨vm ns2np6
| He Gi †ÿ‡Î 1s2

 nq| He e¨ZxZ G 

MÖæ‡ci Ab¨ me †gŠ‡ji †hvR¨Zv fi B‡jKUªb Øviv AóK c~Y© _vKvq G‡`i c‡ÿ B‡jKUª‡bi MÖnY ev eR©b Kivi 

cÖeYZv LyeB Kg| wbw®Œq †gŠ‡ji AvqwbKiY wef‡ei gvb LyeB D”P nq| 

 mwµqZv : 18Zg MÖæ‡ci †gŠj¸‡jv ivmvqwbKfv‡e LyeB Kg mwµq nq| He e¨ZxZ cÖwZwU †gŠ‡ji †hvR¨Zv Í̄i 

AóKc~Y©| †gŠj¸‡jv LyeB myw¯’Z| G myw¯’Z B‡jKUªb web¨v‡mi Kvi‡Y G MÖæ‡ci †gŠj¸‡jvi ivmvqwbK mwµqZv LyeB 

Kg nq| 

 

 

cv‡VvËi g~j¨vqb-2.4 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †bv‡ej M¨vm‡K 18 MÖæ‡c ¯’vb †`Iqv n‡q‡Q †Kb? 

 (K) ‡hvRbx 4 (L) †hvRbx k~b¨ (M) †hvRbx 2 (N) ‡hvRbx 5 

2| wegv‡bi Av‡jvK ms‡KZiƒ‡c e¨eüZ nq 

 (K) Na (L) Ar (M) Ne (N) He 

3| Mfxi cvwb‡Z k¦vm-cÖk¦vm Pvjbv Ki‡Z WzeywiMY e¨envi K‡ib 

 (K) AvM©b (L) wnwjqvg (M) wbqb (N) ‡iWb 

4| ch©vq mviwYi 18 MÖæ‡ci †gŠ‡ji mvaviY Ae¯’v 

 i. M¨vmxq 

 ii. wbw®Œq 

 iii. AóK c~Y© 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
5| wbw®Œq M¨v‡mi †ejvq mZ¨ 

 i. ewnt ’̄ AiweUvj B‡jKUªb c~Y© 

 ii. B‡jKUªb Avmw³i gvb k~b¨ 

 iii. RviK wnmv‡e KvR K‡i 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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d I f- eøK †gŠ‡ji mvaviY ag©vewj  

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 d-eøK †gŠj m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 Ae¯’všÍi †gŠj m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

 d-eøK †gŠ‡ji ag©mg~n eY©bv Ki‡Z cvi‡eb| 

 Ae¯’všÍi †gŠji ˆewkó¨mg~n e¨vL¨v Ki‡Z cvi‡eb| 

 f-eøK †gŠ‡ji ˆewkó¨¸‡jv eY©bv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

Ae¯’všÍi †gŠj, cÖfveK, w ’̄wZkxj, †ZRw¯Œq c`v_©, WvqvPz¤K̂Z¡, c¨vivPz¤K̂Z¡| 

d-eøK †gŠjmg~‡ni ag©vewj  

AvaywbK ch©vq mviwY‡Z †gŠjmg~n‡K s, p, d, f-eø‡K fvM Kiv n‡q‡Q| mviwYi ev‡g s-eøK Ges Wv‡b  

p-eøK †gŠjmg~‡ni Ae ’̄vb| s-eøK Ges p-eøK †gŠ‡ji gv‡S d-eøK †gŠjmg~n‡K RvqMv †`Iqv n‡q‡Q|  

ch©vq mviwY‡Z 4_©, 5g Ges 6ô ch©v‡q I 3-7; MÖæc-8-10 Ges 11, 12 Dc‡kªwY‡Z Gme †gŠ‡ji Ae ’̄vb| 

 

ch©vq mviwY 

s- eøK         p- eøK 

 1                 18 
1  2           13 14 15 16 17  
2      d- eøK    

 3 4 5 6 7 8 9 10 11 12 
      

3         
4   Sc Ti V Cr Mn Fe Co Ni Cu Zn       
5                   
6                   
7          
     f- eøK 
                   
                   

 

d-eøK †gŠ‡ji B‡jKUªb web¨vm 

†hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU d-AiweUv‡j cÖ‡ek K‡i Zv‡`i‡K d-eøK †gŠj e‡j| d-eøK †gŠ‡ji 

mvaviY B‡jKUªb web¨vm n‡jv (n-1)d1-10 ns1-2
| G‡`i me©‡kl `ywU Í̄i B‡jKUªb Øviv Ac~Y© _v‡K| GKwU AiweUv‡j 1-10 

wU B‡jKUªb Ges AciwU‡Z 1wU ev 2wU B‡jKUªb _v‡K| 

d-eøK †gŠjmg~n wb‡¤œv³ 4 wU eø‡K wef³| h_vÑ 

3d-eøK ev 1g Ae¯’všÍi wmwiR : Sc(21) †_‡K Zn(30) 
4d-eøK ev 2q Ae¯’všÍi wmwiR : Y(39) †_‡K Cd(48) 
5d-eøK ev 3q Ae¯’všÍi wmwiR : La(57), Hf(72) Hg(80) 
6d-eøK ev 4_© Ae¯’všÍi wmwiR : Ac(89), Rf(104) Rg(111) 

 

 

cvV-2.5 
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cÖ_g Ae ’̄všÍi †gŠjmg~‡ni †fŠZ ag© 

3d-eøK †gŠjmg~‡ni KwZcq †fŠZ ag© wb‡¤œ D‡jøL Kiv n‡jv : 

(1) avZe cÖK…wZ : cÖ_g Ae ’̄všÍi †gŠjmg~n avZz, mvaviY Ae¯’vq KwVb Ges †ek k³| G‡`i NbZ¡ Lye †ewk Ges mKj 

avZzB Zvc I we ỳ¨r mycwievnx| Gme †gŠ‡ji Mjbv¼ Ges ùzUbv¼ Lye †ewk| G wmwi‡Ri †gŠjmg~‡ni me©wb¤œ Mjbv¼ 

Kcv‡ii (1083C) Ges m‡e©v”P Mjbv¼ f¨vbvwWqv‡gi (1890C)| 

(2) RviY Ae¯’v : Ae¯’všÍi †gŠjmg~‡ni cwieZ©bkxj RviY Ae¯’v Av‡Q| me©‡kl kw³ ¯Í‡i `ywU Ac~Y© ¯Íi _vKvq G‡`i 

RviY Ae ’̄v GKvwaK nq| Ae ’̄všÍi †gŠjmg~‡n (n-1)d Ges ns ỳwU Ac~Y© kw³ Í̄i _vKvq Giv cÖ_‡g ns-AiweUvj 

n‡Z B‡jKUªb Z¨vM K‡i ZvB ¯‹¨vwÛqvg Qvov Ab¨vb¨ mKj †gŠ‡ji RviY Ae ’̄v +2 nq| cieZ©x‡Z Gme †gŠj (n-1) 

d-AiweUvj n‡ZI µgvš̂‡q B‡jKUªb Z¨vM K‡i wfbœ wfbœ RviY Ae¯’v cÖvß nq| wb‡¤œ †gŠjmg~‡ni GKvwaK RviY Ae ’̄v 

†`Lv‡bv n‡jv : 

mviwY-5.1 : 4_© ch©v‡qi Ae ’̄všÍi †gŠ‡ji RviY Ae ’̄v 

3 4 5 6 7 8 9 10 11 12 
Sc Ti V Cr Mn Fe Co Ni Cu Zn 
       +1 +1  
 +2 +2 +2 +2 +2 +2 +2 +2 +2 

+3 +3 +3 +3 +3 +3 +3 +3 +3  
 +4 +4 +4 +4 +4 +4 +4   
  +5 +5 +5 +5     
   +6 +6 +6     
    +7      

(3) Py¤K̂xq ag© : Ae¯’všÍi avZzmg~‡n Pz¤K̂ ag© i‡q‡Q| G‡`i cigvYy‡Z d-AiweUv‡j AhyM¥ B‡jKUªb _vKvq Giv Pz¤K̂ †ÿÎ 

Øviv AvKwl©Z nq| cigvYyi d-AiweUv‡j AhyM¥ B‡jKUª‡bi N~Y©‡bi d‡j Pz¤K̂ †gv‡g›U ev fªvg‡Ki m„wó nq| †h Avq‡b 

hZ †ewk msL¨K AhyM¥ B‡jKUªb _v‡K †m Avqb ZZ †ewk c¨vivPz¤K̂xq nq| Avqib, †Kvevë Ges wb‡Kj n‡jv 

†d‡ivg¨vM‡bwUK A_©vr G mKj avZz cÖejfv‡e Pz¤K̂ †ÿÎ Øviv AvK…ó nq| wR¼ avZz d-AiweUv‡j †Kv‡bv AhyM¥ 

B‡jKUªb _v‡K bv e‡j Pz¤K̂ †ÿÎ Øviv AvK…ó nq bv| G ai‡bi avZz‡K Wvqvg¨vM‡bwUK e‡j| 

(4) NbZ¡ : mvaviYfv‡e d-eøK †gŠjmg~‡ni NbZ¡ cvigvYweK msL¨v e„w×‡Z µgvš̂‡q e„w× †c‡Z _v‡K| †hgb, Sc(21) Gi 

NbZ¡ n‡jv 3.0g/cm3
 A_P GKB ch©v‡qi Cu(29) Gi NbZ¡ n‡jv 8.9 g/cm3

| GKB ch©v‡q µgvš̂‡q avZz ag© e„w× cvq 

e‡j G‡`i NbZ¡I e„w× cvq| 

(5) cvigvYweK e¨vmva© : d-eøK †gŠjmg~‡ni cvigvYweK e¨vmva© ch©v‡q cvigvYweK msL¨v e„w×‡Z ax‡i ax‡i n«vm cvq| GKB 

ch©v‡q cigvYyi wbDwK¬qv‡m †cÖvUb msL¨vi µgvš̂‡q e„w×‡Z cvigvYweK e¨vmva© n«vm cvq| †hgb, Sc(21) Gi cvigvYweK 

e¨vmva© n‡jv 144 A A_P UvB‡Uwbqv‡gi 132 A| Avevi Mn(25) Gi 117 A| 
 

d-eøK †gŠjmg~‡ni ivmvqwbK ag© 

d-eøK †gŠjmg~‡ni ivmvqwbK ag© e¨vcK Z‡e GLv‡b ¸iæZ¡c~Y© KwZcq ag© eY©bv Kiv n‡jv : 

(1) cªfveK wn‡m‡e Ae ’̄všÍi †gŠj : cÖfveK wn‡m‡e Ae¯’všÍi †gŠjmg~n Ges G‡`i †hŠMmg~n e¨eüZ nq ÒcÖfveK n‡jv 

KwZcq ivmvqwbK c`v_© hvi Dcw ’̄wZ‡Z ivmvqwbK wewµqvi MwZ‡eM e„w× ev n«vm cvq|Ó Pt, Ni, Cr, Fe, Cr BZ¨vw` 

†gŠj Ges V2O5, MnO2 †hŠM ivmvqwbK wewµqvq cÖfveK wn‡m‡e wµqv K‡i| †hgbÑ 

(K) †nevi c×wZ‡Z NH3 Drcv`‡b cÖfveK wn‡m‡e Fe P~Y© e¨eüZ nq| 

  N2(g) + 3H2(g)  2NH3(g)  
(L) AmIqvì c×wZ‡Z HNO3 GwmW Drcv`‡b NH3 †K evqyi Aw·‡Rb Øviv RvwiZ K‡i bvBwUªK A·vB‡W cwiYZ 

Kiv nq| G‡Z cÖfveK wn‡m‡e Pt ¸uov e¨envi Kiv nq| 

  4NH3(g) + 5O2 (g) Pt
0

550 †m. ZvcgvÎv

 NO(g) + 6H2O(g)  
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(M) ¯úk© c×wZ‡Z H2SO4 GwmW Drcv`‡bi Rb¨ SO2 M¨vm‡K SO3 M¨v‡m cwiYZ Ki‡Z V2O5 cÖfveK wn‡m‡e 

e¨envi Kiv nq| 

  SO2(g) + O2 (g) 2 5
V O


0

450 †m. ZvcgvÎv

 2SO3(g) 

(2) Ae¯’všÍi †gŠjmg~‡ni RwUj †hŠM MVb : Ae¯’všÍi avZe cigvYyi GKwU Ab¨Zg ˆewkó¨ n‡jv Giv Ab¨ †Kv‡bv AYy ev 

Avqb ev cigvYyi mv‡_ hy³ n‡q RwUj †hŠM MVb Ki‡Z cv‡i| avZe cigvYyi duvKv d-AiweUv‡j wbtm½ B‡jKUª‡bi 

AwaKvix AYy ev cigvYy ev Avqb Zv‡`i wbtm½ B‡jKUªb †Rvo Øviv mwbœ‡ek eÜ‡bi gva¨‡g hy³ n‡q RwUj †hŠM MVb 

K‡i| mwbœ‡ek eÜ‡b Ask MÖnYKvix Gme AYy ev Avqb ev cigvYy‡K wjMvÛ e‡j| wjMvÛ n‡”Q FYvZ¥K Avqb ev 

wbi‡cÿ AYy hviv Ae¯’všÍi †gŠ‡ji mv‡_ mwbœ‡ek eÜ‡b Ave× n‡q RwUj Avqb ˆZwi K‡i| wjMvÛ¸‡jv B‡jKUªb `vZv 

ev MÖæc wn‡m‡e KvR K‡i| 

 †hgbÑ 


NH3, H2


O  n‡jv wjMvÛ|  

 Ae¯’všÍi avZzmg~‡ni ÿz`ª AvqZ‡bi Kvi‡Y G‡`i Pv‡R©i NbZ¡ A‡bK †ewk| D”P abvZ¥K Pv‡R©i Kvi‡Y Giv wjMvÛ n‡Z 

B‡jKUªb †Rvo MÖnY Ki‡Z cv‡i| cÖ‡Z¨KwU Ae ’̄všÍi †gŠ‡ji wmwi‡R RwUj †hŠ‡Mi ’̄vwqZ¡ †gŠ‡ji (ch©v‡q) cvigvYweK 

msL¨v e„w×‡Z cigvYyi AvKvi n«v‡mi Kvi‡Y e„w× cvq| 

 d-eøK †gŠ‡ji GKvwaK RviY Ae ’̄v cÖ̀ k©b Ki‡j m‡e©v”P RviY msL¨v msewjZ RwUj †hŠ‡Mi ¯’vwqZ¡ me©vwaK n‡e| 

†hgb NH3 Gi mv‡_ Co2+
 w¯’wZkxj †hŠM MVb K‡i bv A_P Co3+

 mn‡RB NH3 Gi mv‡_ w ’̄wZkxj [Co(NH3)6]
3+

 

RwUj Avqb MVb K‡i| RwUj Avq‡b wjMvÛ msL¨v‡K mwbœ‡ek msL¨v e‡j| †Kvb †Kvb †gUvj KqwU wjMvÛ ai‡e Zv 

Avgv‡`i Rvb‡Z nq| 

 †hgb Fe2+
 Gi mwbœ‡ek msL¨v 6 

  Co3+
 Gi mwbœ‡ek msL¨v 6 

 mwbœ‡ek msL¨v 6 n‡j RwUj AvqbwU AóKZjxq n‡e Avevi 5 n‡j wÎfyRvKvi wcivwgWxq n‡e, 4 n‡j mgZjxq eM©vKvi 

ev PZz¯ÍjKxq n‡e Ges 2 n‡j mij‰iwLK n‡e| 

 wjMvÛ¸‡jv ỳB ai‡bi nq| h_v mej I ỳe©j| mej wjMvÛ Øviv RwUj Avqb MV‡bi mgq d-AiweUvj B‡jKUªb¸‡jv 

paired up n‡e Ges wjMvÛ¸‡jv d-eøK †gŠ‡ji mv‡_ mwbœ‡ek eÜ‡b Ave× n‡e| Aciw`‡K ỳe©j wjMvÛ¸‡jv hy³ 

nIqvi mgq d-AiweUvj B‡jKUªb¸‡jv paired up nq bv| RwUj Avqb MV‡b hw` d-AiweUvj-G AhyM¥ (unpaired) 
B‡jKUªb _v‡K Zvn‡j AvqbwU c¨vivg¨vM‡bwUK n‡e Ges hw` AhyM¥ (unpaired) B‡jKUªb bv _v‡K Zvn‡j 

Wvqvg¨vM‡bwUK ag© cÖKvk Ki‡e| 

H3N:

H3N:

↘

↗
Cu2+↙

↖

:NH3

:NH3

 

NC:

NC:

↘

↗

:CN

↓
Fe2+

↑

:CN

↙

↖

:CN

:CN
 OC:

OC:

↘

↗
Ni↙

↖

:CO

:CO
 

†UUªv-A¨vw¤§b Kcvi (II) Avqb, 

[Cu(NH3)4]2+ 
†n·v mvqv‡bv †dv‡iU (II) Avqb, 

[Fe(CN)6]4 
†UUªvKve©wbj wb‡Kj (0), 

Ni(CO)4 
 

RwUj Avqb †jLvi mgq cÖ_‡g †K› ª̀xq cigvYy, Gici A¨vbvqb wjMvÛ I †k‡l wbi‡cÿ wjMvÛ wjL‡Z nq| 

RwUj Avqb bvgKi‡Yi mgq cÖ_‡g wjMv‡Ûi bvg I msL¨v Ges †k‡l abvZ¥K RwUj Avq‡bi mgq †K› ª̀xq cigvYyi Bswjk 

bvg I RviY msL¨v D‡jøL Ki‡Z nq| FYvZ¥K RwUj Avq‡bi mgq †K› ª̀xq cigvYyi j¨vwUb bv‡gi mv‡_ A¨vU I RviY msL¨v 

D‡jøL Ki‡Z nq| FYvZ¥K wjMvÛ¸‡jvi mv‡_ IKvi hy³ nq| †hgbÑ †K¬v‡iv (Cl), mvqv‡bv (CN
), bvB‡Uªv (NO2


), 

_v‡qvmvqv‡b‡Uv (SCN
), mvj‡d‡Uv (SO4

2
) BZ¨vw`| wbi‡cÿ wjMvÛ †hgb cvwb‡K A¨vKzqv, A¨v‡gvwbqv‡K A¨vw¤§b, Kve©b 

g‡bvA·vBW‡K Kve©wbj BZ¨vw` wjL‡Z nq| 
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wkÿv_©xi KvR 

[Fe(H2O)6]3+, [Co(NH3)6]3+ 
Avq‡b Fe Ges Co Gi AhyM¥ B‡jKUªb msL¨v wbY©q 

Kiæb| 

 

(3) Ae¯’všÍi †gŠjmg~‡ni iwOb †hŠM MVb : Ae¯’všÍi †gŠjmg~‡ni †hŠM¸‡jv mvaviYZ iwOb nq| Sc(21) Ges Zn(30) Gi 

†hŠM¸‡jv eY©nxb nq| Sc(21) Gi w ’̄wZkxj Avq‡b d-AiweUv‡j †Kvb B‡jKUªb _v‡K bv Avevi Zn(30) Gi w ’̄wZkxj 

Avq‡b d- AiweUvj B‡jKUªb Øviv c~Y© _v‡K| Ae ’̄všÍi †gŠ‡ji cÖ_g wmwi‡R Ti(22) †_‡K Cu(29) ch©šÍ †gŠj¸‡jvi 

w ’̄wZkxj Avq‡b d-AiweUvj B‡jKUªb Øviv AvswkK c~Y© _v‡K ZvB Gme Avq‡b kw³ †kvl‡Yi d‡j d-AiweUv‡ji 

B‡jKUª‡bi d-d ¯’vbvšÍi (Transition) N‡U| 

  

A_©vr kw³ †kvl‡Yi d‡j d- AiweUv‡ji wb¤œ kw³¯Í‡i Aew ’̄Z B‡jKUªbmg~‡n GKB d-AiweUv‡ji D”P kw³¯Í‡i Mgb 

K‡i| G †kvwlZ kw³ hw` `„k¨gvb AÂ‡ji Av‡jvi wbw ©̀ó Zi½‰`‡N©̈ i nq Z‡e †kvwlZ Av‡jvi Aewkó Zi½‰`‡N©i is 

Avgv‡`i †Pv‡L cÖwZdwjZ nq| Avqb †h e‡Y©i Av‡jv †kvlY K‡i Zvi m¤ú~iK e‡Y©i Av‡jv `„k¨gvb nq| †hgbÑ hw` 

Avqb meyR eY© †kvlY K‡i Z‡e `ªe‡Yi eY© †e¸wb jvj nq| Avevi bxj e‡Y©i Av‡jv †kvlY Ki‡j `ªe‡Yi eY© njy` nq| 

 

wW‡Rbv‡iU Ae ’̄v 

bb-wW‡Rbv‡iU Ae ’̄v 

d- -
eK avZzi †hŠ‡Mi `ªeY 

Green (meyR eY©) Gi †kvlY N‡U 

R 

B 

R 
G 
B 

3d dx2  y2 dz2
 

dxy  dyz dzx
 

E = h `ªeYwU  

†e¸wb jvj 

†`Lvq 

 

 

hw` AvcwZZ iwk¥i cy‡ivUvB †Kv‡bv e ‘̄ KZ„©K †kvwlZ nq wKš‘ †kvwlZ Av‡jvKiwk¥i †Kv‡bv AskB wewKwiZ nq bv Z‡e 

H e ‘̄i eY© Kv‡jv nq| Avevi hw` e ‘̄ KZ…©K †kvwlZ Av‡jvKiwk¥i cy‡ivUvB cÖwZdwjZ nq Z‡e e ‘̄wU‡K eY©nxb †`Lvq| 

hw` GKgvÎ wbw ©̀ó Zi½‰`‡N©̈ i AvcwZZ Av‡jvKiwk¥ e ‘̄ †kvlY K‡i Z‡eB e¯‘wU ˆewkó¨c~Y© eY© †`Lv‡e| 

 

j¨vš’vbvBW ms‡KvPb (Lanthanide Contraction) : 
j¨vš’vbvBW †gŠj¸‡jvi †ÿ‡Î †`Lv hvq, cvigvYweK msL¨v evovi mv‡_ cvigvYweK e¨vmva© Kg‡Z _v‡K ev KL‡bv KL‡bv 

mgvb _v‡K| j¨vš’vbvBW †gŠj¸‡jvi G ai‡bi cvigvYweK e¨vmv‡a©i K‡g hvIqvi NUbv‡K j¨vš’vbvBW ms‡KvPb ejv nq| 

j¨vš’vbvBW †gŠ‡j cvigvYweK e¨vmva© I AvqwbK e¨vmv‡a©i ZvwjKv : 

j¨vš’vbvBW †gŠj 

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 

cvigvYweK e¨vmva© (pm) 165 165 164 163 162 161 160 159 159 158 158 157 157 156 

j¨vš’vbvBW †gŠ‡ji Avqb 

Ce3+
 Pr3+

 Nd3+
 Pm3+

 Sm3+
 Eu3+

 Gd3+
 Tb3+

 Dy3+
 Ho3+

 Er3+
 Tm3+

 Yb3+
 Iu3+

 

AvqwbK e¨vmva© (pm) 103 101 100 98 96 95 94 92 91 89 88 87 86 85 

j¨vš’vbvBW †gŠj¸‡jvi †ÿ‡Î 6s Dc Í̄‡i B‡jKUªb cÖ‡e‡ki ci 4f Dc Í̄‡i GK GK K‡i B‡jKUªb cÖ‡ek K‡i| cigvYyi 

cvigvYweK msL¨v evovi mv‡_ mv‡_ 4f Dc¯Í‡i B‡jKUªb cÖ‡e‡ki d‡j †gŠj¸‡jvi cvigvYweK msL¨v GK GK K‡i evo‡Z 

_v‡K| wKš‘ 4f Dc¯Í‡ii B‡jKUªb¸‡jvi AveiYx ÿgZv ev Av”Qv`b cÖfve Kg nIqvi Rb¨ wbDwK¬qv‡mi abvZ¥K Avavb 

evovi Kvi‡Y ewn ’̄ B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y ej ax‡i ax‡i †e‡o hvq| (f-Dc Í̄‡ii AveiYx cÖfve me‡P‡q Kg, 

s > p > d > f)| GRb¨ j¨vš’vbvBW †gŠj¸‡jvi cvigvYweK msL¨v evovi mv‡_ mv‡_ cvigvYweK e¨vmva© I AvqwbK e¨vmv‡a©i 

ms‡KvPb N‡U| 

 

g‡b ivL‡eb : eû B‡jKUªbwewkó †gŠ‡ji †ÿ‡Î wfZ‡ii K‡ÿi N~Y©vqgvb B‡jKUªb, me©ewnt ’̄ K‡ÿi B‡jKUª‡bi Dci 

GKwU c ©̀vi g‡Zv KvR K‡i| GRb¨ wbDwK¬qv‡mi Avavb wfZ‡ii K‡ÿi B‡jKUªb c`©vi cÖfv‡e me©ewnt¯’ K‡ÿi 

B‡jKUª‡bi Dc‡i me©vwaK ej cÖ‡qvM Ki‡Z cv‡i bv| G cÖfve wfZ‡ii K‡ÿi B‡jKUªb Øviv evB‡ii K‡ÿi B‡jKUª‡bi 

Dci AveiYx cÖfve ev Av”Qv`b cÖfve ejv nq| me K‡ÿi B‡jKUª‡bi AveiYx ÿgZv mgvb bq| wewfbœ K‡ÿi AveiYx 

ÿgZvi µg s > p > d > f| 
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Avw±bvBW ms‡KvPb (Contraction of Actinides) : 
A¨vw±bvBW †gŠj¸‡jvi †ÿ‡Î †`Lv hvq, cigvYy µgv‡¼i evovi mv‡_ cvigvYweK e¨vmva© Kg‡Z _v‡K| A¨vw±bvBW 

†gŠj¸‡jvi G ai‡bi cvigvYweK e¨vmva© K‡g hvIqvi NUbv‡K A¨vw±bvBW ms‡KvPb ejv nq| 

A¨vw±bvBW †gŠj¸‡jvi †ÿ‡Î 7s Dc¯Í‡i B‡jKUªb c~Y© K‡i 5f Dc¯Í‡i GK GK K‡i B‡jKUªb cÖ‡ek K‡i| cigvYyi 

cvigvYweK msL¨v evovi mv‡_ mv‡_ 5f Dc¯Í‡i B‡jKUªb cÖ‡e‡ki d‡j †gŠj¸‡jvi cvigvYweK msL¨v GK GK K‡i evo‡Z 

_v‡K wKš‘ 5f Dc¯Í‡ii B‡jKUªb¸‡jvi AveiYx ÿgZv ev Av”Qv`b cÖfve Kg nIqvi Rb¨ wbDwK¬qv‡mi abvZ¥K Avavb evovi 

Kvi‡Y ewn ’̄ B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y ej ax‡i ax‡i †e‡o hvq| f-Dc Í̄‡ii AveiYx cÖfve me‡P‡q Kg, s > p 
> d > f| GRb¨ A¨vw±bvBW †gŠj¸‡jvi cvigvYweK msL¨v evovi mv‡_ mv‡_ cvigvYweK e¨vmva© I AvqwbK e¨vmv‡a©i 

ms‡KvPb N‡U| 

 

g‡b ivL‡eb : †Kv‡bv cigvYyi Avq‡bi wbDwK¬qvm †_‡K AvqwbK eÜ‡bi †h ch©šÍ AvqbwUi cÖfve eZ©gvb _v‡K †m 

Kvh©Kix ~̀iZ¡‡K AvqwbK e¨vmva© e‡j| cigvYy A‡cÿv cigvYy †_‡K Drcbœ K¨vUvq‡bi e¨vmva© †QvU nq| wecixZfv‡e 

cigvYy A‡cÿv cigvYy †_‡K Drcbœ A¨vbvq‡bi e¨vmva© eo nq| K¨vUvq‡bi Avavb hZ †ewk nq AvqwbK e¨vmva© ZZ †QvU 

nq| A¨vbvq‡bi Avavb gvÎv hZ †ewk nq AvqwbK e¨vmva© ZZ eo nq| 

 

 

 

wkÿv_©xi KvR 

wkÿv_©xi KvR-1 : 

1| GKwU cwi®‹vi Kv‡Pi Møv‡m A‡a©K cwigvY cvwb wb‡q Zvi g‡a¨ Zz‡Zi K‡qKwU UzKiv‡K 

`ªexf~Z Kiæb Ges `ªe‡Yi eY© ch©‡eÿY Kiæb| 

2| GKwU cwi®‹vi Kv‡Pi Møv‡m A‡a©K cwigvY cvwb wb‡q Zvi g‡a¨ mv`v †fwUªIj 

(ZnSO4.7H2O) K‡qKwU UzKiv‡K ª̀exf~Z Kiæb Ges `ªe‡Yi eY© ch©‡eÿY Kiæb| 

3| cÖ_g Møv‡mi `ªe‡Yi eY© bxj Ges wØZxq Møv‡mi `ªe‡Yi eY© mv`v nIqvi KviY wjLyb| 

 

 

wkÿv_©xi KvR 

wkÿv_©xi KvR-2 : 

1| wR¼ jeY eY©nxb nq †Kb? e¨vL¨v Kiæb| 

2| Fe, Ni, Cu, Co-RwUj †hŠM MVb K‡i †Kb? 

3| Ae¯’všÍi avZz¸‡jvi mvaviY ag©vewj Av‡jvPbv Kiæb| 

 

 

mvi-ms‡ÿc :  

 d-eøK †gŠj: †hme †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU d-AiweUv‡j cÖ‡ek K‡i Zv‡`i‡K d-eøK †gŠj 

e‡j| d-eøK †gŠ‡ji mvaviY B‡jKUªb web¨vm n‡jv (n-1)d1-10 ns1-2
|  

 Ae¯’všÍi †gŠj : ch©vq ZvwjKvq d-eøK †gŠjmg~n hv‡`i myw ’̄Z Avq‡b d AiweUvj B‡jKUªb Øviv AvswkKfv‡e c~Y© 

_v‡K Zv‡`i‡K Ae ’̄všÍi †gŠj e‡j| 

 Ae¯’všÍi †gŠ‡ji ˆewkó¨mg~n : Ae¯’všÍi †gŠjmg~n wKQz ˆewkó¨ cÖ̀ k©b K‡i _v‡K| †hgb (1) cwieZbkxj RviY 

Ae¯’v; (2) cÖfveKiƒ‡c wµqv K‡i; (3) RwUj Avqb MVb K‡i; (4) iwOb †hŠM MVb K‡i Ges (5) c¨vivPz¤̂KZ¡ ag© 

cÖ̀ k©b K‡i _v‡K| 

 RwUj Avqb MVb : Ae¯’všÍi †gŠjmg~‡ni GKwU we‡kl ˆewkó¨ n‡jv Giv RwUj Avqb Øviv Z_v RwUj †hŠM MVb K‡i 

_v‡K| RwUj †hŠM MV‡bi †ÿ‡Î Ae¯’všÍi †gŠ‡ji cigvYy I K¨vUvqbmg~n wewfbœ wjM¨vÛ †hgb cÖkg wjM¨vÛ (NH3, 
H2O, CO) Ges A¨vbvqb wjM¨vÛ (CN, Cl) BZ¨vw`i mv‡_ RwUj Avqb Z_v RwUj †hŠM MVb K‡i _v‡K| 
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cv‡VvËi g~j¨vqb-2.5 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| 5g ch©v‡qi d-eøK †gŠ‡ji 1g I †kl †gŠj `ywU wb‡¤œi †KvbwU? 

 (K) Sc I Zn  (L) Y I Cd 

 (M) Cd I Rf  (N) AC I Rf 
2| d-eøK ‡gŠjmg~n Gi AvqwbKiY kw³ 

 (K) †ewk  (L) A‡bK †ewk 

 (M) Kg  (N) gvSvgvwS 

3| †h me †gŠ‡ji †Kvb myw¯’Z Avq‡bi B‡jKUªb web¨vm f1
 n‡Z f13

 nq Zv‡`i e‡j 

 (K) Ae ’̄všÍi †gŠj  (L) AvšÍtAe¯’všÍi †gŠj 

 (M) AšÍtAe¯’všÍi †hŠM  (N) AvšÍtAe ’̄všÍi AavZz 

4| f-eøK †gŠ‡ji †ÿ‡Î wb‡¤œv³ †KvbwU mZ¨?  

 (K) f-eøK †gŠ‡ji msL¨v 32wU  (L) f-eøK †gŠjmg~n A‡ZRw¯Œq 

 (M) Giv Lye nvjKv AavZz  (N) Giv Lye fvix avZz 

5| Ae¯’všÍi †gŠj¸‡jv 

 i. iwOb †hŠM MVb K‡i 

 ii. cwieZ©bkxj RviY Ae¯’v †`Lvq 

 iii. avZe cÖK…wZi 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
6| Cr cigvYyi m¤ú‡K© wKQz Z_¨ n‡jv 

 i. Cr Gi cigvYy‡Z 6wU AhyyM¥ B‡jKUªb we`¨gvb  

 ii. Cr3+
 Avq‡bi eY© meyR 

 iii. mvaviY B‡jKUªb web¨vm Ar 3d4 4s2  
 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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ch©vqe„Ë ag© : cigvYyi AvKvi, †hvR¨Zv, avZe ag© I AavZe ag© 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 ‡gŠ‡ji ch©vqe„Ë ag© e¨vL¨v Ki‡Z cvi‡eb| 

 cigvYyi AvKvi cwieZ©‡bi KviY eY©bv Ki‡Z cvi‡eb| 

 ‡gŠ‡ji †hvR¨Zv e¨vL¨v Ki‡Z cvi‡eb| 

 ‡gŠ‡ji avZe I AavZe ag© e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã kw³ Í̄i, AvKl©Y, avZe e¨vmva©, †hvRbx, cwievnx, avZe `y¨wZ| 

 

†gŠjmg~‡ni ch©vqe„Ë ag© 

ch©vq mviwYi g~j wfwË n‡jv †gŠ‡ji B‡jKUªb web¨vm| †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl B‡jKUªbwU †h 

AiweUv‡j _v‡K †gŠj‡K ch©vq mviwYi †mB eø‡K †kªwYfy³ Kiv n‡q‡Q| Avevi †gŠ‡ji †kl kw³ Í̄‡ii hZwU 

B‡jKUªb _v‡K †gŠj‡K ch©vq mviwY‡Z ZZ msL¨K b¤‡̂i †kªwYfy³ Kiv n‡q‡Q| Gfv‡e †gŠjmg~n‡K †kªwYfy³ Kivi d‡j 

†gŠjmg~‡ni †fŠZ Ges ivmvqwbK ag©vewj wbw ©̀ó †kªwY‡Z Ges wbw`©ó ch©v‡q cvigvYweK msL¨vi cwieZ©‡b µgvš‡̂q cwiewZ©Z 

nq Ges GKwU wbw ©̀ó msL¨vi ci Gme †fŠZ I ivmvqwbK a‡g©i Avevi cybive„wË N‡U| †gŠ‡ji Giƒc ag©‡K ch©vqe„wËK ag© 

e‡j| †gŠ‡ji ch©vqe„Ë ag©̧ ‡jv n‡jvÑ Mjbv¼ I ùzUbv¼, cigvYyi AvKvi, †hvR¨Zv, AvqwbKiY kw³, B‡jKUªb Avmw³, 

Zwor FYvZ¥KZv, avZe ag© BZ¨vw`| 

(1) Mjbv¼ I ùzUbv¼ : †gŠ‡ji Mjbv¼ Ges ùzUbv¼ GKwU ch©vqe„Ë ag©| GKwU wbw`©ó †kªwY‡Z Dci †_‡K wb‡Pi w`‡K 

†h‡Z _vK‡j †`Lv hvq †h, †gŠ‡ji cvigvYweK msL¨vi µgvš̂‡q e„w×‡Z cigvYyi AvKvi e„w× †c‡Z _v‡K d‡j cigvYyi 

Mjbv¼ Ges ùyUbv¼I µgvš̂‡q n«vm †c‡Z _v‡K| †gŠ‡ji cvigvYweK msL¨v e„w×‡Z †hvRbx Í̄‡i B‡jKUª‡bi NbZ¡ K‡g 

hvq d‡j AYy‡Z cigvYymg~‡ni eÜb kw³i n«vm N‡U| ZvB wbw ©̀ó †kªwY‡Z †gŠjmg~‡ni cvigvYweK msL¨v e„w×‡Z Mjbv¼ 

Ges ùzUbv‡¼i n«vm N‡U| IA †kªwYi †gŠjmg~‡ni Mjbv¼ Ges ùzUbv¼ wb‡¤œ †`Lv‡bv n‡jv : 

mviwY-8 : 1 †gŠjmg~‡ni Mjbv¼ I ùzUbv¼ 

†gŠj 

Li Na K Rb Cs 
Mjbv¼ (°C) 

181 978 636 389 284 
ùzUbv¼ (°C) 

1347 883 774 688 678 
MÖæc 17 n¨v‡jv‡Rb †gŠjmg~‡ni †ÿ‡Î G‡`i cvigvYweK msL¨v e„w×i mv‡_ mv‡_ Mjbv¼ Ges ùzUbv¼ ev‡o| wb‡¤œi 

mviwY‡Z †`Lv‡bv n‡jv : 

 

mviwY-9 : MÖæc-17 †gŠjmg~‡ni Mjbv¼ I ùzUbv¼ 

†gŠj 

F Cl Br I  
Mjbv¼ (°C) 220 101 7 114  
ùzUbv¼ (°C) 188 35 59 184  

(2) cigvYyi AvKvi : cigvYyi AvKvi Gi cvigvYweK e¨vmva© Øviv cÖKvk Kiv nq| 

†h cigvYyi cvigvYweK e¨vmva© hZ eo n‡e †m cigvYy AvKv‡i ZZ eo n‡e| 

mvaviYZ cvigvYweK e¨vmva© n‡jv †Kv‡bv cigvYyi wbDwK¬qv‡mi †K› ª̀ n‡Z Gi 

me©‡kl B‡jKUªb ¯Í‡ii ~̀iZ¡| †gŠjmg~‡ni cigvYyi AvKvi mvaviYZ (K) 

mg‡hvRx e¨vmva© (L) avZe e¨vmva© (M) f¨vÛvi Iqvj&m e¨vmva© Ges (N) AvqwbK 

e¨vmva© cwigvc K‡i cÖKvk Kiv nq| 

 
 

wPÎ-3.1 : mg‡hvRx e¨vmva© 

cvV-2.6 
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 mg‡hvRx e¨vmva© n‡jv mg‡hvRx eÜ‡b Ave× `ywU cigvYyi wbDwK¬qv‡mi ga¨eZx© `~i‡Z¡i A‡a©K| †gŠ‡ji mg‡hvRx 

e¨vmva©‡K cvigvYweK e¨vmva© e‡j| 

†gŠ‡ji cvigvYweK AvKvi GKwU ch©vqe„Ë ag©| ch©vq mviwYi †h‡Kv‡bv GKwU wbw ©̀ó †kªwY‡Z Dci †_‡K wb‡P 

cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cvigvYweK e¨vmva© e„w× cvq| KviY G‡ÿ‡Î GKwU †gŠj n‡Z wb‡Pi GKwU †gŠ‡ji 

cigvYy‡Z GKwU K‡i bZzb kw³¯Íi †hvM n‡Z _v‡K| Avevi, ch©vq mviwYi †h‡Kv‡bv GKwU ch©v‡q hZB evg †_‡K Wv‡b 

hvIqv hvq ZZB cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cigvYyi AvKvi Z_v cvigvYweK e¨vmva© n«vm cvq| wbw ©̀ó ch©v‡q 

cvigvYweK e¨vmva© n«v‡mi KviY n‡jv cvigvYweK msL¨v e„w×i mv‡_ mv‡_ ch©v‡qi †Kv‡bv cigvYyi bZzb kw³¯Íi †hvM 

nq bv eis GKB kw³¯Í‡i cÖ‡Z¨KwU cigvYyi me©‡kl kw³¯Í‡i GKwU K‡i B‡jKUªb Ges wbDwK¬qv‡m GKwU K‡i †cÖvUb 

hy³ nq| d‡j B‡jKUªbmg~n wbDwK¬qvm KZ…©K AviI †Rv‡i AvK…ó nq Ges cigvYyi AvKvi µgvš̂‡q n«vm cvq|  

AvqwbK e¨vmva© n‡jv †Kvb cigvYyi abvZ¥K ev FYvZ¥K Avqb m„wói ci H Avq‡bi wbDwK¬qvm n‡Z me©‡kl kw³ Í̄‡ii 

`~iZ¡| K¨vUvqb ev abvZ¥K Avq‡bi e¨vmva© Zvi cigvYyi e¨vmva© A‡cÿv Kg nq| 

cigvYyi †kl kw³ Í̄i n‡Z B‡jKUªb Acmvi‡Yi d‡j me©‡kl kw³ Í̄‡i B‡jKUªb msL¨v n«v‡mi d‡j B‡jKUª‡bi g‡a¨ weKl©Y 

ej n«vm cvq| Avevi wbDwK¬qv‡m †cÖvUb msL¨v AcwiewZ©Z _vKvq †cÖvUb KZ…©K †kl kw³ Í̄‡ii B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi 

AvKl©Y cigvYy A‡cÿv Zvi Avq‡b A‡bK †ewk e„w× cvq d‡j Avq‡bi AvqwbK e¨vmva© n«vm cvq| wb‡¤œ 1 †kªwYi †gŠjmg~‡ni 

AvqwbK Ges mg‡hvRx e¨vmva© †`Lv‡bv n‡jv : 

mviwY-10 : 1 †kªwYi †gŠjmg~‡ni mg‡hvRx Ges AvqwbK e¨vmva© 

†gŠj 

Li Na K Rb Cs 
mg‡hvRx e¨vmva© (Å) 

1.23 157 202 216 235 
AvqwbK e¨vmva© (Å) 090 116 152 166 181 

A¨vbvqb ev FYvZ¥K Avq‡bi e¨vmva© Zvi cvigvYweK e¨vmva© A‡cÿv †ewk nq| KviY cigvYy‡Z B‡jKUªb ms‡hvR‡bi d‡j 

me©‡kl kw³¯Í‡i B‡jKUªb msL¨v †e‡o hvq d‡j GKB kw³ Í̄‡i B‡jKUªbmg~‡ni g‡a¨ weKl©Y ej e„w× cvq Avevi wbDwK¬qv‡m 

†cÖvUb msL¨vi †Kv‡bv cwieZ©b nq bv| ZvB A¨vbvq‡bi †ÿ‡Î me©‡kl ¯Í‡ii B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y Zvi 

cigvYy A‡cÿv n«vm cvq d‡j A¨vbvq‡bi B‡jKUªb †g‡Ni AvKv‡ii we Í̄…wZ N‡U A_©vr A¨vbvq‡bi AvKvi Zvi cigvYyi AvKvi 

A‡cÿv †ewk nq| 

avZe e¨vmva© n‡jv avZzi †Kjv‡m ci¯úi msjMœ `ywU cigvYyi GKwUi wbDwK¬qvm 

n‡Z Aci cigvYywUi wbDwK¬qv‡mi ~̀i‡Z¡i A‡a©K| cigvYyi mg‡hvRx e¨vmva© 

A‡cÿv avZe e¨vmva© eo nq| G‡Z †evSv hvq, mg‡hvRx eÜb A‡cÿv avZe 

eÜb `ye©j cÖK…wZi nq| Li Gi avZe e¨vmva© n‡jv 152 pm A_P mg‡hvRx 

e¨vmva© 123 pm|  
 

wPÎ-3.2 : avZe e¨vm I e¨vmva© 

Avevi, f¨vÛvi Iqvj&m e¨vmva© AYy‡Z f¨vÛvi Iqvj&m e‡ji Kvh©KvwiZvi Dci wbf©i K‡i| hLb ỳwU AYyi g‡a¨ f¨vÛvi Iqvj&m ej 

Kvh©Kix _v‡K, ZLb wbKUZg ỳwU AYyyi cvkvcvwk cigvYyØ‡qi AvšÍtwbDwK¬qvi ~̀i‡Z¡i A‡a©K‡K f¨vÛvi Iqvj&m e¨vmva© e‡j| 

cigvYyi f¨vÛvi Iqvj&m e¨vmva© Zvi mg‡hvRx e¨vmva© A‡cÿv eo| †hgb Av‡qvwW‡bi mg‡hvRx e¨vmva© n‡jv 128 pm A_P 

f¨vÛvi Iqvj&m e¨vmva© n‡jv 215 pm|  

 
AYy AYy 

 

f¨vÛvi Iqvj&m e¨vm 

wPÎ-3.3 : f¨vÛvi Iqvj&m e¨vm I e¨vmva© 

 

 

wkÿv_©xi KvR 

1| cigvYyi AvKvi ch©vqe„Ë ag© e¨vL¨v Kiæb| 

2| GKB ch©v‡q I GKB MÖæ‡c cigvYyi AvKvi Kxfv‡e cwiewZ©Z nq? eY©bv Kiæb| 
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(3) †gŠ‡ji †hvR¨Zv (Valency of Element) : †Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl kw³¯Í‡i 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 

kw³ Í̄‡ii B‡jKUªb msL¨v Ges AavZe †gŠ‡ji †ÿ‡Î me©‡kl kw³ Í̄‡ii we‡Rvo B‡jKUª‡bi msL¨v †gŠ‡ji †hvR¨Zv 

wb‡ ©̀k K‡i| †gŠ‡ji †hvR¨Zv B‡jKUª‡bi msL¨v cvigvYweK msL¨v e„w×i mv‡_ ch©vq µ‡g AvewZ©Z nq e‡j †gŠ‡ji 

†hvR¨ZvI GKwU ch©vqe„Ë ag©| ch©vq mviwYi †h‡Kv‡bv GKwU wbw`©ó †kªwY‡Z cvigvYweK msL¨vi wbw ©̀ó µg Abymv‡i 

(†hgbÑ 2, 8, 8, 18......... BZ¨vw`) cwieZ©‡b †gŠjmg~‡ni †hvR¨Zv B‡jKUªb GKB _v‡K| 

1-†kªwYi †gŠjmg~‡ni B‡jKUªb web¨vm n‡Z †`Lv hv‡”Q †h, †gŠjmg~‡ni cvigvYweK msL¨v 2, 8, 8, 18, 18 Ges 32 ci ci 

me©‡kl kw³¯Í‡i A_©vr †hvR¨Zv B‡jKUª‡bi msL¨v GKB _vK‡Q| 

Avevi, GKwU ch©v‡q cvigvYweK msL¨v GK GKK e„w×‡Z †gŠ‡ji †hvR¨Zv Í̄‡i cÖwZ †ÿ‡Î GKwU K‡i B‡jKUªb e„w× cvq| 

ch©vq mviwYi ch©v‡qi evg †_‡K Wv‡b A_©vr 1 †kªwY n‡Z 17 †kªwY ch©šÍ †`Lv hvq †h,  

1 †kªwYi †gŠjmg~‡ni †hvR¨Zv Í̄‡i 1wU B‡jKUªb, 2 †kªwYi †gŠjmg~‡ni 2wU B‡jKUªb, 13 †kªwYi †gŠjmg~‡ni 3wU B‡jKUªb 

Ges Gfv‡e 17 †kªwY‡Z 7wU B‡jKUªb i‡q‡Q| myZivs †gŠ‡ji †hvRbx GKwU ch©vqe„Ë ag©| 

wbw®Œq M¨vmmg~‡ni †hvRbx k~b¨ aiv nq| KviY Giv ¯v̂fvweK Ae¯’vq †Kv‡bv †hŠM MVb K‡i bv| 

 

(4) avZe ag© (Metalic Properties) : ch©vq mviwY‡Z wewfbœ mvwi‡Z Ges wewfbœ †kªwY‡Z Aew ’̄Z †gŠjmg~n‡K avZz, 

AavZz Ges AcavZz‡Z fvM Kiv n‡q‡Q| †gŠ‡ji mywbw ©̀ó wKQy ˆewk‡ó¨i Kvi‡Y G‡`i DwjøwLZ bv‡g wef³ Kiv n‡q‡Q| 

avZzi wKQy we‡kl ˆewkó¨ i‡q‡Q †hgb Giv D”P Zvc I we`y¨r cwievnx, G‡`i avZe ỳ¨wZ Av‡Q Ges Giv bgbxq 

cÖK…wZi| avZzi Gme ˆewkó¨B n‡jv avZe ag©| mvaviYZ †hme †gŠ‡ji Zwor abvZ¥KZv hZ †ewk nq Ges AvqwbKiY 

kw³ hZ Kg nq H me †gŠ‡ji avZe ag© ZZ †ewk nq| ch©vq mviwY‡Z GKwU wbw ©̀ó ch©v‡q †h‡nZz evg †_‡K hZB 

Wv‡b hvIqv hvq ZZB cvigvYweK msL¨v e„w×i mv‡_ mv‡_ †gŠ‡ji AvqwbKiY kw³ e„w× cvq Ges Zwor abvZ¥Kv n«vm 

cvq ZvB †gŠ‡ji avZz ag©I n«vm cvq| ZvB ch©vq mviwYi ev‡g 1 Ges 2 †kªwYi †gŠjmg~‡ni avZz ag© cÖej A_P Wvb 

cv‡k¦©i 17 †kªwYi †gŠ‡ji avZe ag© †bB ej‡jB P‡j| ch©vq mviwYi gvSvgvwS ch©v‡q Aew ’̄Z Rv‡g©wbqvg, Av‡m©wbK, 

†Ujywiqvg cÖf„wZ DcavZz| 

 

 

wkÿv_©xi KvR 

1| MÖæc-1 I MÖæc-2 †gŠjmg~‡ni †hvRbx w¯’i- e¨vL¨v Kiæb| 

2| wbw®Œq M¨vm¸‡jvi †hvRbx k~b¨ †Kb? 

3| Ae¯’všÍi †gŠjmg~n cwieZ©bkxj †hvRbx cÖ̀ k©b K‡i †Kb? 

 

 

 

mvi-ms‡ÿc :  

 †gŠ‡ji †kªwYwefvM : ch©vq mviwY‡Z †gŠjmg~n‡K cvigvYweK msL¨vi µgvbymv‡i wewfbœ ch©v‡q emv‡bv n‡q‡Q| Avevi 

B‡jKUªb web¨v‡mi wfwË‡Z †gŠjmg~n‡K ch©vq mviwY‡Z s, p, d Ges f eø‡K fvM Kiv n‡q‡Q| B‡jKUªb web¨vm Abymv‡i 

†gŠ‡ji me©‡kl B‡jKUªbwU †h AiweUv‡j cÖ‡ek Ki‡e †gŠjwU ch©vq mviwYi †m eø‡Ki AšÍfy©³ n‡e| 

 †gŠ‡ji ch©vqe„Ë ag© : B‡jKUªb web¨v‡mi Dci wfwË K‡i †gŠjmg~n‡K s, p, d Ges f eø‡K fvM Kiv n‡q‡Q| Gme 

†gŠ‡ji mvaviY ag©vewj ch©vqµ‡g wbw ©̀ó ch©v‡q cwiewZ©Z nq wKš‘ GKwU wbw ©̀ó †kªwY‡Z AvewZ©Z nq| †gŠ‡ji Gme 

ag©‡K ch©vqwfwËK ev ch©vqe„Ë ag© e‡j| ch©vqe„Ë ag©̧ ‡jv †hgbÑ †gŠ‡ji Mjbv¼ I ùzUbv¼, cvigvYweK e¨mva©, 

AvqwbKiY wefe, B‡jKUªb Avmw³, Zwor FYvZ¥KZv BZ¨vw`| 

 Mjbv¼ I ùzUbv¼ : †gŠ‡ji Mjbv¼ Ges ùzUbv¼ ch©vqe„Ë ag©| GKwU wbw ©̀ó †kªwY‡Z Dci †_‡K wb‡Pi w`‡K †h‡Z 

_vK‡j †`Lv hvq †h, †gŠ‡ji cvigvYweK msL¨vi µgvš̂‡q e„w×‡Z cigvYyi AvKvi e„w× †c‡Z _v‡K d‡j cigvYyi 

Mjbv¼ Ges ùyUbv¼I µgvš̂‡q n«vm †c‡Z _v‡K|  
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cv‡VvËi g~j¨vqb-2.6 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| MÖæc-1 Gi †gŠjmg~‡ni †ÿ‡Î †KvbwU mZ¨? 

 (K) †hvR¨Zv 1  (L) RviY msL¨v  1 

 (M) Zxeª RviK  (N) wb‡Riv weRvwiZ nq 

2| K-Gi RviY gvb wb‡¤œi †KvbwU? 

 (K) 1  (L) + 2 

 (M)  1  (N) + 1 

3| GKB MÖæ‡ci Dci †_‡K wb‡P cvigvYweK e¨vmva© 

 (K) K‡g  (L) ev‡o 

 (M) ev‡o I K‡g  (N) w ’̄i _v‡K 

4| s-Gi †cÖvUb msL¨v 16 Gi †_‡K eySv hvq 

 i. s Gi B‡jKUªb web¨vm 2, 8, 6 

 ii. Gi †hvRbx 2, 4, 6 

 iii. Gi Ae¯’vb 3q ch©v‡qi 6ô MÖæc 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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ch©vqe„Ë ag© : AvqwbKiY kw³ 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 †gŠ‡ji AvqwbKiY wefe m¤ú‡K© e¨vL¨v cÖ̀ vb Ki‡Z cvi‡eb| 

 †gŠ‡ji AvqwbKiY wef‡ei Dci wewfbœ wbqvg‡Ki cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 AvqwbKiY wefe GKwU ch©vqe„Ë ag© Zv eY©bv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

AvqwbKiY wefe, AcmviY, wØZxq AvqwbKiY wefe, M¨vmxq| 

 

AvqwbKiY wefe (Ionisation Potential) : 
AvqwbKiY kw³ GKwU ch©vqe„Ë ag© A_©vr †gŠ‡ji AvqwbKiY kw³i gvb wbw ©̀ó ch©v‡q Ges †kªwY‡Z cvigvYweK 

msL¨vi cwieZ©‡b cwiewZ©Z nq| M¨vmxq Avq‡bi GK †gvj PvR© wbi‡cÿ cigvYy †_‡K GK †gvj B‡jKUªb Acmvi‡Yi 

gva¨‡g GKK abvZ¥K PvR© wewkó Avqb m„wó Ki‡Z †h kw³i cÖ‡qvRb †mB kw³B n‡jv †gŠ‡ji cÖ_g AvqwbKiY kw³| 

†hgbÑ 

Na(g)  Na+(g) + e- ;  ΔH = 492 kJ/mol 
1.0 †gvj  1.0 †gvj 1.0 †gvj 

Li(g)  Li+(g) + e- ;  ΔH = 520 kJ/mol  
10 †gvj  10 †gvj 10 †gvj| 

 

msÁv : M¨vmxq Ae ’̄vq †Kv‡bv †gŠ‡ji GK †gvj wew”Qbœ cigvYy †_‡K GKwU K‡i B‡jKUªb mwi‡q GK †gvj GKK abvZ¥K 

Avq‡b cwiYZ Ki‡Z †h cwigvY kw³i cÖ‡qvRb nq Zv‡K †mB †gŠ‡ji AvqwbKiY wefe ev AvqwbKiY kw³ e‡j| 

 

†Kvb GKwU wbw ©̀ó MÖæ‡c Dci †_‡K wb‡P cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cigvYyi AvKvi e„w× †c‡Z _v‡K d‡j cigvYyi 

wbDwK¬qvm n‡Z me©‡kl kw³¯Í‡ii ~̀iZ¡ µgk `~‡i m‡i hvq Ges †hvR¨Zv Í̄‡ii B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvK©lb n«vm 

cvq| ZvB cigvYyi AvqwbKiY kw³i gvb †kªwY‡Z cvigvYweK msL¨v e„w×‡Z n«vm cvq| 1 †kªwYi †gŠjmg~‡ni cÖ_g 

AvqwbKiY kw³i gvb wb¤œiƒc : 

Li = 520 kJ; Na = 496 kJ; K = 418 kJ; Rb = 403 kJ; Cs = 376 kJ. 

Avevi ch©vq mviwYi wbw ©̀ó ch©v‡q cvigvYweK msL¨v e„w×i 

mv‡_ mv‡_ †gŠ‡ji AvqwbKiY wefe e„w× †c‡Z _v‡K| KviY 

G‡ÿ‡Î †gŠ‡ji cigvYy‡Z bZzb †Kvb kw³ Í̄i †hvM nq bv eis 

GKB kw³¯Í‡i µgvš̂‡q cigvYy‡Z GKwU K‡i B‡jKUªb 

†hvRbx ¯Í‡i hy³ nq Ges GKwU K‡i †cÖvUb wbDwK¬qv‡m hy³ 

nq| Gi d‡j †hvRbx Í̄‡ii B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi 

AvKl©Y e„w× cvq| ZvB AvqwbKiY c‡Ubwkqv‡ji gvbI e„w× 

cvq| cÖ_g 10wU †gŠ‡ji AvqwbKiY kw³i gvb wb‡¤œ †`Iqv 

n‡jv : 

mviwY-7.1 : wewfbœ ch©v‡qi †gŠ‡ji AvqwbKiY kw³i gvb 

 

ch©vq-2 ch©vq-3 ch©vq-4 
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mvwiY-7.2 : cÖ_g 10wU †gŠ‡ji ch©vqµwgK AvqwbKiY wef‡ei gvb (kJ/mol) 
 

†gŠj 

H He Li Be B C N O F Ne 
1g AvqwbKiY wefe 

1312 2372 520 896 800 1090 1400 1311 1678 2083 
2q AvqwbKiY wefe 

 5250 7298 1757 2427 2353 2857 3388 3374 3952 
 

 

 

 

wkÿv_©xi KvR 

1| Na+ MwVZ n‡jI Na2+ MwVZ nq bv †Kb? 

2| AvqwbKiY wefe ch©vqe„Ë ag©- e¨vL¨v Kiæb| 

3| GKB ch©v‡q I GKB MÖæ‡c AvqwbKiY wefe Kxfv‡e cwiewZ©Z nq? eY©bv Kiæb| 

4| Be-Gi AvqwbKiY wefe B A‡cÿv †ewk †Kb? e¨vL¨v Kiæb| 

 

AvqwbKiY kw³i Dci wewfbœ wbqvg‡Ki cÖfve  

Effect of different factors on IP 

AvqwbKiY kw³i Dci wewfbœ wbqvg‡Ki †hgb cigvYyi AvKvi, Dckw³ Í̄i, B‡jKUªb web¨vm BZ¨vw`i h‡_ó cÖfve i‡q‡Q| 

wb‡¤œ wbqvgKmg~‡ni cÖfve eY©bv Kiv n‡jv : 

(1) cigvYyi AvKvi (Size of Atom) : cigvYyi me©‡kl kw³¯Í‡ii B‡jKUªb‡K AcmvwiZ Ki‡Z cÖ‡qvRbxq kw³B n‡jv 

AvqwbKiY kw³| cigvYyi †hvRbx B‡jKUªb‡K AvKl©Y K‡i a‡i iv‡L B‡jKUª‡bi wecixZ PvR©hy³ †cÖvUb, hv cigvYyi 

wbDwK¬qv‡m Aew ’̄Z| ZvB cigvYyi wbDwK¬qvm n‡Z †hvRbx B‡jKUª‡bi ~̀iZ¡ hZ Kg n‡e H B‡jKUª‡bi Dci wbDwK¬qv‡mi 

AvKl©Y ZZ †ewk n‡e d‡j Dnvi †hvRbx B‡jKUªb Acmvi‡Y †ewk kw³i cÖ‡qvRb n‡e A_©vr, AvqwbKiY kw³i gvb †ewk 

n‡e| myZivs cigvYyi AvKvi hZ †ewk n‡e AvqwbKiY kw³i gvb ZZB Kg n‡e| ch©vq mviwYi 1 †kªwY‡Z Dci †_‡K hZB 

wb‡P hvIqv hvq ZZB cvigvYweK e¨vmva© e„w×i mv‡_ mv‡_ †gŠjmg~‡ni AvqwbKiY kw³i gvb n«vm N‡U| 

(2) kw³ Í̄i (Energy Level) : wbDwK¬qvm n‡Z KZ ~̀i‡Z¡ B‡jKUªb Ae ’̄vb Ki‡Q Zv cÖavb †Kvqv›Uvg msL¨vi gvb †_‡K 

Rvbv qvq| AwaKš‘ B‡jKUª‡bi AiweUvj †_‡KI Rvbv hvq †h, B‡jKUªb wbDwK¬qv‡mi mv‡_ kw³kvjx bv `ye©j AvKl©Y Øviv 

hy³| hw` n-Gi gvb eo nq Z‡e wbDwK¬qvm †_‡K B‡jKUªb A‡bK ~̀‡i Ae ’̄vb K‡i d‡j B‡jKUª‡bi Dci wbDwK¬qv‡mi 

AvKl©Y n«vm cvq Ges B‡jKUªb mn‡RB AcmvwiZ nq| A_©vr, G‡ÿ‡Î AvqwbKiY kw³i gvb Kg nq| 

myZivs, ch©vq mviwYi wbw ©̀ó MÖæ‡c Dci n‡Z wb‡Pi w`‡K cvigvYweK msL¨v e„w×i mv‡_ mv‡_ †hvRbx B‡jKUª‡bi kw³ Í̄i e„w× cvq 

d‡j AvqwbKiY kw³i gvbI n«vm cvq| wb‡¤œi D`vniY †_‡K welqwU AviI cwi®‹vi n‡e| 

(K) wjw_qv‡gi 1g Ges 2q AvqwbKiY c‡Ubwkqvj h_vµ‡g 54 eV Ges 756 eV| 54 eV kw³ cÖ‡qvRb nq 2s1
 kw³ Í̄‡ii 

B‡jKUªbwU Acmvi‡Yi Rb¨ Ges 756 eV kw³ cÖ‡qvRb nq| 2s2
 kw³ Í̄i n‡Z GKwU B‡jKUªb Acmvi‡Yi Rb¨ (Li(3) 

 1s2 2s1)| 2s kw³ Í̄‡ii †ÿ‡Î n = 2 Ges 1s2
 Gi †ÿ‡Î n = 1| wØZxq kw³ Í̄i cÖ_g kw³ Í̄i A‡cÿv A‡bK eo| 

A_©vr, kw³ Í̄i hZ eo nq, B‡jKUªb AcmviY ZZ mnR nq| myZivs, wjw_qv‡gi 1g AvqwbKiY kw³i gvb wØZxq 

AvqwbKiY kw³ A‡cÿv Kg| 

(L) Ne(10) Ges Ar(18) †gŠ‡ji cÖ_g AvqwbKiY kw³ h_vµ‡g 216 eV Ges 158 eV| G‡`i B‡jKUªb web¨vm 

wb¤œiƒc: 

Ne(10)  1s22s22p6 
Ar(18)  1s22s22p63s23p6  

Ne- Gi †ÿ‡Î 2p AiweUvj n‡Z Ges Ar-Gi †ÿ‡Î 3p AiweUvj n‡Z GKwU K‡i B‡jKUªb Acmvi‡Y cÖ‡qvRbxq kw³ 

h_vµ‡g 216 eV Ges 158 eV| GLv‡b ¯úóZ †h, Ne-Gi †ÿ‡Î n = 2 Ges Ar Gi †ÿ‡Î n = 3| A_©vr AvM©‡bi 

†hvRbx wbq‡bi †hvRbx ¯Íi A‡cÿv eo nIqvq AvM©‡bi AvqwbKiY kw³i gvb wbq‡bi AvqwbKiY kw³ A‡cÿv Kg| 

Dc Í̄img~‡ni †ÿ‡Î B‡jKUªb cÖ‡ek Kivi nvi ¯Íimg~‡ni wb‡¤œi µgvbymv‡i n«vm cvq| 

s > p > d > f 

 

 

 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

80 evsjv‡`k Db¥y³ wek¦we`¨vjq 

mvaviYfv‡e, ÔsÕ AiweUvj wbDwK¬qv‡mi Lye KvQvKvwQ Ae ’̄vb K‡i e‡j s-B‡jKUªb wbDwK¬qv‡mi mwbœK‡U AveZ©b K‡i| 

Gici p-B‡jKUªb d-B‡jKUª‡bi †P‡q †ewk wbweofv‡e wbDwK¬qv‡mi KvQvKvwQ AveZ©b K‡i Ges d-B‡jKUªb f-B‡jKUª‡bi 

†P‡q †ewk wbDwK¬qv‡mi Kv‡Q _v‡K| d‡j wbDwK¬qv‡mi AvKl©Y AiweUvj B‡jKUª‡bi †ÿ‡Î wb‡æi µgvbymv‡i e„w× N‡U| 

s > p > d > f  

myZivs s AiweUvj n‡Z B‡jKUªb AcmviY p-AiweUvj A‡cÿv KwVb n‡e Ges GKBfv‡e p-AiweUvj n‡Z d-AiweUvj 

A‡cÿv B‡jKUªb AcmviY KwVb n‡e| s, p, d Ges f-AiweUvj n‡Z B‡jKUªb Acmvi‡Yi Rb¨ cÖ‡qvRbxq kw³i gvb A_©vr 

AvqwbKiY wefe wb‡¤œ µgvbymv‡i e„w× cvq| 

s > p > d > f 
 

 

wkÿv_©xi KvR 

1|  B(5)-Gi cÖ_g AvqwbKiY wefe 83 eV A_P Be(4)-Gi cÖ_g AvqwbKiY wefe 

93 eV †Kb? e¨vL¨v Kiæb| 

2| cigvYyi AvKvi e„w×i mv‡_ AvqwbKiY kw³ n«vm cvq †Kb? 

 

 

mvi-ms‡ÿc :  

 ch©vqe„Ë ag© : ch©vq mviwYi B‡jKUªb web¨vmwfwËK cigvYyi AvKvi wbf©i †fŠZ ag© I ivmvqwbK ag© †hgb Mjbv¼, 

ùzUbv¼, †hvR¨Zv, AvqwbKiY kw³, B‡jKUªb Avmw³, Zwor FYvZ¥KZv, avZe-AavZe ag© BZ¨vw`‡K †gŠ‡ji 

ch©vqe„Ë ag© e‡j| 

 AvqwbKiY wefe : AvqwbKiY kw³ GKwU ch©vqe„Ë ag© A_©vr †gŠ‡ji AvqwbKiY kw³i gvb wbw ©̀ó ch©v‡q Ges 

†kªwY‡Z cvigvYweK msL¨vi cwieZ©‡b cwiewZ©Z nq| M¨vmxq Avq‡bi GK †gvj PvR© wbi‡cÿ cigvYy †_‡K GK †gvj 

B‡jKUªb Acmvi‡Yi gva¨‡g GKK abvZ¥K PvR© wewkó Avqb m„wó Ki‡Z †h kw³i cÖ‡qvRb †mB kw³B n‡jv †gŠ‡ji 

cÖ_g AvqwbKiY kw³|  

 

 

 

cv‡VvËi g~j¨vqb-2.7 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| AvqwbKiY wefe GKwU  cÖwµqv| 

 (K) Zv‡cvrcv`x (L) Zvcnvix (M) ZvcbMÖvnx (N) Zvc DØvqx 

2| ch©vq mviwYi evgw`K †_‡K Wvb w`‡K AMÖmi n‡j AvqwbK wefe  

 (K) K‡g (L) ev‡o (M) K‡g I ev‡o (N) GKB _v‡K 

3| GKB MÖæ‡ci wbP †_‡K Dc‡ii w`‡K AvqwbKiY wef‡ei cwieZ©b nj 

 (K) K‡g (L) AcwiewZ©Z _v‡K (M) ev‡o (N) ev‡o I K‡g 

4| AvqwbKiY wef‡ei †ÿ‡Î †KvbwU mwVK? 

 (K) Be  B (L) Mg  Al (M) N  O (N) S  P 

5| †gŠ‡ji cvigvYyi AvqwbKiY wef‡ei gvb 

 i. cigvYyi AvKvi e„w×‡Z e„w× cvq 

 ii. wbDwK¬qv‡mi Avavb e„w× e„w× cvq 

 iii. cwic~Y© I Aa©c~Y© AiweUvjhy³ cigvYyi myw ’̄wZi Kvi‡Y ch©vqwfwËK m¤ú‡K©i e¨wZµg N‡U 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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ch©vqe„Ë ag© : B‡jKUªb Avmw³ 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 ‡gŠ‡ji B‡jKUªb Avmw³ e¨vL¨v Ki‡Z cvi‡eb| 

 ‡gŠ‡ji B‡jKUªb Avmw³i Dci wbqvg‡Ki cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 ‡gŠ‡ji B‡jKUªb Avmw³ GKwU ch©vqe„Ë ag© Zv e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

B‡jKUªb Avmw³, FYvZ¥KZv, AvMgbKvix B‡jKUªb, eV. 

 

B‡jKUªb Avmw³ (Electron Affinity) :  

†Kv‡bv †gŠ‡ji cigvYyi B‡jKUªb‡K wb‡Ri me©‡kl kw³ Í̄‡i hy³ Kivi cÖeYZv‡K B‡jKUªb Avmw³ e‡j| †h 

†gŠj hZ ª̀æZ B‡jKUªb MÖnY Ki‡Z cv‡i Zvi B‡jKUª‡bi cÖwZ Avmw³ ZZ †ewk| mvaviYZ avZe †gŠjmg~‡ni B‡jKUªb 

Avmw³ Kg Ges AavZe †gŠ‡ji B‡jKUªb Avmw³ †ewk| 

msÁv : M¨vmxq Ae¯’vq †Kv‡bv †gŠ‡ji GK †gvj wew”Qbœ cigvYyi cÖ‡Z¨‡K Amxg ~̀iZ¡ n‡Z GKwU K‡i B‡jKUª‡bi mv‡_ 

hy³ n‡q GK †gvj GKK FYvZ¥K PvR©hy³ Avqb m„wó Ki‡Z †h cwigvY kw³ wbM©Z nq, Zv‡K †mB †gŠ‡ji B‡jKUªb 

Avmw³ e‡j| 

B‡jKUªb Avmw³ n‡jv AvqwbKiY kw³i wecixZ| GwU g~jZ GK †gvj cigvYy‡K GK †gvj GKK FYvZ¥K Avq‡b cwiYZ 

Ki‡Z wbM©Z kw³i cwigvY‡K †evSvq| †hgbÑ 

Cl(g) + e  Cl(g) ;  ΔH =  348 kJ/mol 
1.0 †gvj 1.0 †gvj 1.0 †gvj 

A_©vr †K¬vwib cigvYyi B‡jKUªb Avmw³i gvb n‡jv  348 kJ/mol| cÖavbZ wbDwK¬qv‡mi PvR© Ges cigvYyi e¨vmv‡a©i Dci 

B‡jKUªb Avmw³i gvb wbf©i K‡i| 

B‡jKUªb Avmw³ GKwU ch©vqe„Ë ag©| ch©vq mviwYi GKB MÖæ‡c hZB Dci †_‡K wb‡Pi w`‡K hvIqv hvq, cvigvYweK e¨vmva© 

e„w×i mv‡_ mv‡_ †gŠ‡ji B‡jKUªb Avmw³ n«vm cvq| GKB MÖæ‡c †gŠ‡ji cvigvYweK msL¨v e„w×i d‡j cÖ‡Z¨KwU †gŠ‡ji 

GKwU K‡i bZzb kw³¯Íi hy³ nIqvq µgvš̂‡q wbDwK¬qvm n‡Z †hvRbx ¯Í‡ii ~̀iZ¡ evo‡Z _v‡K d‡j AvMgbKvix B‡jKUª‡bi 

cÖwZ wbDwK¬qv‡mi AvKl©Y µgk n«vm †c‡Z _v‡K ZvB B‡jKUªb Avmw³i gvbI n«vm cvq| Aek¨ G mvaviY wbq‡gi wKQyUv 

e¨wZµg N‡U‡Q MÖæc-17 n¨v‡jv‡Rb †gŠjmg~‡ni †ÿ‡Î| G wbq‡g †d¬vwi‡bi B‡jKUªb Avmw³ †K¬vwib A‡cÿv †ewk nIqvi 

K_v wKš‘ †K¬vwi‡bi B‡jKUªb Avmw³ ( 348 kJ/mol) †d¬vwib ( 333 kJ/mol) A‡cÿv †ewk| 

†d¬vwib cigvYyi AvKvi ÿz`ª| 2q kw³ Í̄‡i 7 wU B‡jKUªb Ae¯’vb Kivq ¯̂vfvweKfv‡eB B‡jKUª‡bi NbZ¡ Lye †ewk nq| G‡Z 

B‡jKUªb-B‡jKUªb weKl©Y ej cÖej nq ZvB AvMgbKvix B‡jKUªb mn‡R G‡Z cÖ‡ek Ki‡Z cv‡i bv| A_P †K¬vwi‡bi †kl 

kw³ Í̄i n‡jv 3q kw³ Í̄i hvi AvKvi 2q kw³ Í̄i A‡cÿv A‡bK eo| G‡ÿ‡Î 3q kw³¯Í‡i 7 wU B‡jKUªb _vKvq 

Zzjbvg~jKfv‡e B‡jKUªb NbZ¡ Kg nq Ges B‡jKUªb-B‡jKUªb weKl©Y ejI †d¬vwi‡bi B‡jKUªb-B‡jKUªb weKl©b ej 

A‡cÿv Kg nq| ZvB G‡Z †d¬vwib A‡cÿv mn‡RB B‡jKUªb cÖ‡ek Ki‡Z cv‡i| ZvB †d¬vwib A‡cÿv †K¬vwi‡bi B‡jKUªb 

Avmw³i gvb †ewk| 

 

 

 

cvV-2.8 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

82 evsjv‡`k Db¥y³ wek¦we`¨vjq 

GKwU ch©v‡qi hZB evg n‡Z Wvbw`‡K hvIqv hvq ZZB B‡jKUªb Avmw³i gvb evo‡Z _v‡K| evg †_‡K Wv‡b ch©vqµ‡g cÖ‡Z¨KwU 

†gŠ‡ji wbDwK¬qv‡m GKwU K‡i †cÖvUb Ges cÖ‡Z¨KwU †gŠ‡ji GKB kw³ Í̄‡i GKwU K‡i B‡jKUªb cÖ‡ek K‡i| ch©v‡q cvigvYweK 

msL¨v e„w× A_©vr wbDwK¬qv‡mi PvR© e„w×i d‡j †hvR¨Zv Í̄‡ii B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y µgk e„w× †c‡Z _v‡K ZvB 

cigvYyi AvKviI µgvš̂‡q ch©v‡qi evg †_‡K Wv‡b n«vm †c‡Z _v‡K| ZvB GKwU wbw ©̀ó ch©v‡q cvigvYweK msL¨v e„w×‡Z †gŠ‡ji 

B‡jKUªb Avmw³i gvb e„w× cvq| 

 

 

B‡jKUªb Avmw³i Dci wewfbœ wbqvg‡Ki cÖfve 

Effect of different factors on EA 

B‡jKUªb Avmw³i Dci †hme wbqvgK cÖfve we¯Ívi K‡i †h¸‡jv n‡jv (i) cigvYyi AvKvi (ii) wbDwK¬qvi PvR© (iii) AšÍt 

B‡jKUªb web¨vm| wb‡gœ wbqvgKmg~‡ni cÖfve eY©bv Kiv n‡jv : 

(1) cigvYyi AvKvi (Size of Atom) : B‡jKUªb‡K †Kv‡bv cigvYyi wb‡Ri w`‡K AvKl©Y Kivi cÖeYZv‡K Zvi B‡jKUªb 

Avmw³ e‡j| mvaviYfv‡e, cigvYyi AvKvi e„w×‡Z B‡jKUªb Avmw³i gvb n«vm cvq| cigvYyi AvKvi hZB e„w× cvq ZZB 

wbDwK¬qvm n‡Z cigvYyi me©‡kl kw³ Í̄i ~̀‡i m‡i hvq Ges AvMgbKvix B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y n«vm cvq d‡j 

B‡jKUªb Avmw³i gvb Kg nq| †hgb ch©vq mviwYi MÖæc-17 †kªwYi †gŠjmg~‡ni F(9) Gi B‡jKUªb Avmw³i gvb 36 eV 

A_P I 
(53)

 Gi B‡jKUªb Avmw³i gvb 32 eV| 

†d¬vwib cigvYyi AvKv‡ii †P‡q Av‡qvwWb cigvYyi AvKvi A‡bK eo e‡j F Gi Zzjbvq I Gi B‡jKUªb Avmw³i gvb Kg| 

wPšÍv Kiæb : †K¬vwib cigvYyi AvKvi †d¬vwib cigvYy A‡cÿv eo n‡jI †d¬vwib cigvYyi B‡jKUªb Avmw³i gvb †K¬vwi‡bi 

B‡jKUªb Avmw³i gvb A‡cÿv Kg †Kb? 

(2) cigvYyi Dc Í̄i (Subshell of Atom) : Dc‡ii Av‡jvPbv n‡Z GwU cwi®‹vi †h, †gŠjmg~‡ni B‡jKUªb Avmw³ 

cigvYyi AvKv‡ii Dci wbf©ikxj| cigvYyi AvKv‡ii cvkvcvwk AviI GKwU wbqvgK n‡jv B‡jKUª‡bi Dckw³ Í̄i| 

B‡jKUª‡bi Gme Dc¯Íi n‡jv s, p, d Ges f-AiweUvj| s-AiweUv‡ji B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y me‡P‡q †ewk 

Gici ch©vqµ‡g p, d Ges f-AiweUv‡j wbDwK¬qv‡mi AvKl©Y Kg‡Z _v‡K| ZvB s-AiweUv‡j B‡jKUªb cÖ‡e‡ki †ÿ‡Î 

B‡jKUªb Avmw³i gvb me‡P‡q †ewk n‡e Ges Gici p, d Ges f-AiweUv‡j Zzjbvg~jKfv‡e n«vm cv‡e| 

Aa©c~Y© Ges c~Y© AiweUv‡ji w ’̄wZkxjZv Ac~Y© ev AvswkK c~Y© AiweUvj A‡cÿv A‡bK †ewk| †hme †gŠ‡ji †hvRbx Í̄i 

Aa©c~Y© ev c~Y© _v‡K †hme †gŠ‡ji B‡jKUªb Avmw³i gvb †hvRbx ¯Íi B‡jKUªb KZ…©K AvswkK c~Y© _vK‡j †mme †gŠ‡ji 

B‡jKUªb Avmw³i gvb A‡cÿv Kg| 

Be(4) Ges Mg(12) †gŠ‡ji B‡jKUªb Avmw³i gvb cÖvq k~b¨| Be(4) Ges Mg(12)Gi B‡jKUªb web¨vm wbgœiƒc : 

 
Be(4)  1s2 2s2 

 

  Mg(12)  1s22s22p6 3s2
 

  

Be(4)Ges Mg(12) Gi B‡jKUªb web¨vm n‡Z †`Lv hvq †h, G‡`i †kl kw³ Í̄i (s) B‡jKUªb Øviv c~Y© i‡q‡Q| cieZ©x‡Z 

AvMgbKvix B‡jKUªb Be Gi 2p Ges Mg Gi 3p AiweUv‡j cÖ‡ek Ki‡Z cv‡i bv KviY G AiweUvj ỳwU Zzjbvg~jK D”P 

kw³ m¤úbœ ZvB, Be Ges Mg Gi B‡jKUªb Avmw³ cÖvq k~b¨| GKB Kvi‡Y wbw®Œq M¨vmmg~‡ni B‡jKUªb Avmw³ k~b¨| 

 

wkÿv_©xi KvR 

1| B‡jKUªb Avmw³ ch©vqe„Ë ag©- e¨vL¨v Kiæb| 

2| GKB ch©v‡q I GKB MÖæ‡c B‡jKUªb Avmw³ Kxfv‡e cwiewZ©Z nq? eY©bv Kiæb| 

3| †d¬vwi‡bi B‡jKUªb Avmw³ †K¬vwib A‡cÿv Kg †Kb? e¨vL¨v Kiæb| 

4| avZe †gŠ‡ji B‡jKUªb Avmw³ Kg nq †Kb? 

 

 

 

 

 

 

c~Y© AiweUvj 
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mvi-ms‡ÿc :  

 B‡jKUªb Avmw³ : †Kv‡bv †gŠ‡ji cigvYyi B‡jKUªb‡K wb‡Ri me©‡kl kw³ Í̄‡i hy³ Kivi cÖeYZv‡K B‡jKUªb Avmw³ 

e‡j| †h †gŠj hZ ª̀æZ B‡jKUªb MÖnY Ki‡Z cv‡i Zvi B‡jKUª‡bi cÖwZ Avmw³ ZZ †ewk| mvaviYZ avZe 

†gŠjmg~‡ni B‡jKUªb Avmw³ Kg Ges AavZe †gŠ‡ji B‡jKUªb Avmw³ †ewk| 

 ch©vqe„Ë ag© : B‡jKUªb Avmw³ GKwU ch©vqe„Ë ag©| ch©vq mviwYi GKB MÖæ‡c hZB Dci †_‡K wb‡Pi w`‡K hvIqv 

hvq, cvigvYweK e¨vmva© e„w×i mv‡_ mv‡_ †gŠ‡ji B‡jKUªb Avmw³ n«vm cvq| 

 B‡jKUªb Avmw³i gvb : Aa©c~Y© Ges c~Y© AiweUv‡ji w ’̄wZkxjZv Ac~Y© ev AvswkK c~Y© AiweUvj A‡cÿv A‡bK 

†ewk| †hme †gŠ‡ji †hvRbx ¯Íi Aa©c~Y© ev c~Y© _v‡K †hme †gŠ‡ji B‡jKUªb Avmw³i gvb †hvRbx ¯Íi B‡jKUªb 

KZ…©K AvswkK c~Y© _vK‡j †mme †gŠ‡ji B‡jKUªb Avmw³i gvb A‡cÿv Kg| 

 

 

cv‡VvËi g~j¨vqb-2.8 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ Kivi d‡j wbM©Z kw³ †KvbwU? 

 (K) AvqbxKiY kw³  (L) B‡jKeUªb Avmw³ 

 (M) Zwor FYvZ¥KZv  (N) Zwor abvZ¥KZv 

2| ivmvqwbK wewµqvq Ask wb‡Z n‡j ỳ‡Uv †gŠ‡ji B‡jKUªb Avmw³i cv_©K¨ Kxiƒc n‡e? 

 (K) Kg (L) †ewk (M) mgvb (N) k~b¨ 

3| wb‡¤œi †KvbwU k~b¨ B‡jKUªb Avmw³ m¤úbœ? 

 (K) N (L) O (M) Ne (N) F 

4| †Kvb MÖæ‡ci Dci †_‡K wb‡P B‡jKUªb Avmw³ 

 (K) ev‡o  (L) K‡g 

 (M) GKB iKg _v‡K  (N) cÖ_‡g ev‡o Ges c‡i n«vm cvq 

5| B‡jKUªb Avmw³i µg †KvbwU? 

 (K) F > Cl > Br > I  (L) Cl > F > I > Br 
 (M) Cl > F > Br > I  (N) Cl > F > Br > I 
6| F A‡cÿv Cl Gi B‡jKUªb Avmw³ †ewk Gi KviY 

 i. F Gi ewnt ’̄ B‡jKUª‡bi weKl©Y 

 ii. F Gi ewnt ’̄ 7wU B‡jKUª‡bi NbZ¡ 

 iii. Cl Gi ewnt¯’ B‡jKUª‡bi mÂviY 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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ch©vqe„Ë ag© : Zwor FYvZ¥KZv 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 ‡gŠ‡ji Zwor FYvZ¥KZvi eY©bv Ki‡Z cvi‡eb| 

 Zwor FYvZ¥KZvi GKwU ch©vqe„Ë ag© e¨vL¨v Ki‡Z cvi‡eb| 

 Zwor FYvZ¥KZvi Dci wfwË wbqvg‡Ki cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

Zwor FYvZ¥KZv, †kqviK…Z B‡jKUªb, MÖæcwfwËK ag©, B‡jKUªb hyMj| 

 

Zwor FYvZ¥KZv ev B‡jK‡Uªv‡b‡MwUwfwU  

(Electronegativity)  

mg‡hvRx eÜb MwVZ nq eÜ‡b AskMÖnYKvix ỳwU cigvYyi GKwU K‡i B‡jKUªb †kqv‡ii gva¨‡g| hw` eÜ‡b 

AskMÖnYKvix cigvYy `ywUi B‡jKUª‡bi cÖwZ Avmw³ GKB nq Z‡e †kqviK…Z B‡jKUªb hyMj Dfq cigvYyi gvSLv‡b _vK‡e 

wKš‘ cigvYy `ywUi B‡jKUªb Avmw³i gvb hw` GKB bv nq Z‡e †hwUi B‡jKUªb Avmw³i gvb †ewk n‡e †kqviK…Z B‡jKUªb 

hyMj Zvi w`‡K †ewk AvK…ó n‡e| A_©vr mg‡hvRx eÜ‡b †kqviK…Z B‡jKUªb †Rvo‡K †Kv‡bv cigvYyi wb‡Ri w`‡K †U‡b 

†bIqvi cÖeYZv‡K H cigvYyi Zwor FYvZ¥KZv ev B‡jK‡Uªv‡b‡MwUwfwU ejv nq| 

msÁv : †Kv‡bv GKwU mg‡hvRx †hŠ‡Mi AYy‡Z Dcw ’̄Z ỳwU wfbœ †gŠ‡ji cigvYyi g‡a¨ †kqviK…Z B‡jKUªb †Rvo‡K 

GKwU cigvYy KZ…©K wb‡Ri w`‡K AwaK AvKl©Y Kivi Zzjbvg~jK ÿgZv‡K †mB †gŠ‡ji Zwor FYvZ¥KZv ejv nq| 
nvB‡Wªv‡Rb Ges †d¬vwib B‡jKUªb †kqv‡ii gva¨‡g nvB‡Wªv‡Rb †d¬vivBW (HF) AYy MVb K‡i| †d¬vwi‡bi B‡jKUª‡bi cÖwZ 

Avmw³ nvB‡Wªv‡Rb A‡cÿv †ewk nIqvq †kqviK…Z B‡jKUªb †Rvo †d¬vwi‡bi w`‡K †ewk cwigv‡Y AvK…ó nq| 

H F  H F  
+
 H  


 F  

HF †hŠ‡M H Ges F cigvYyi Amg B‡jK‡Uªv‡b‡MwUwfwUi Kvi‡Y HF AYy‡Z nvB‡Wªv‡Rb cigvYy‡Z AvswkK abvZ¥K PvR© 

(

+
 H) Ges †d¬vwib cigvYy‡Z AvswkK FYvZ¥K Pv‡R©i (


 F ) m„wó nq| AYy‡Z Giæc Pv‡R©i m„wó n‡j G ai‡bi AYy‡K †cvjvi 

AYy e‡j| 

†gŠ‡ji cigvYyi AvKvi n«vm Ges wbDwK¬qv‡m PvR© e„w×‡Z Zwor FYvZ¥KZv e„w× cvq| 

†gŠ‡ji Zwor FYvZ¥KZv GKwU ch©vqe„Ë ag©| GKB MÖæ‡c cvigvYweK msL¨v e„w×‡Z †gŠ‡ji Zwor FYvZ¥KZvi gvb n«vm 

cvq| GKB †kªwY‡Z cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cÖ‡Z¨KwU cigvYy‡Z GKwU K‡i bZzb kw³ Í̄i hy³ nq d‡j cigvYyi 

AvKvi e„w× cvq| cigvYyi AvKvi e„w×i mv‡_ mv‡_ eÜ‡b †kqviK…Z B‡jKUªb †Rvo wbDwK¬qvm n‡Z µgk ~̀‡i Ae ’̄vb K‡i| 

d‡j B‡jKUªb †Rv‡oi Dci wbDwK¬qv‡mi AvKl©Y n«vm cvq| ch©vq mviwYi MÖæc-17 †gŠ‡ji Zwor FYvZ¥KZvi gvb wbæiƒc : 

F = 4.0 ; Cl = 3.0; Br = 2.8; I = 2.5; At = 2.0 

Avevi, ch©vq mviwYi †Kv‡bv GKwU wbw ©̀ó ch©v‡q evg w`K †_‡K hZB Wvbw`‡K hvIqv hvq cvigvYweK msL¨v e„w×i mv‡_ 

mv‡_ †gŠ‡ji Zwor FYvZ¥KZv ZZB e„w× cvq| GKB ch©v‡q †gŠjmg~‡ni cvigvYweK msL¨v e„w×i mv‡_ †Kv‡bv bZzb kw³¯Íi 

e„w× cvq bv A_P GKB kw³ Í̄‡i ch©vqµ‡g cÖ‡Z¨KwU †gŠ‡ji cigvYyi wbDwK¬qv‡m GKwU K‡i †cÖvUb Ges ewn¯’ kw³ Í̄‡i 

GKwU K‡i B‡jKUªb hy³ nq| cigvYyi wbDwK¬qv‡mi PvR© e„w× nIqvq me©‡kl kw³ Í̄‡ii Dci wbDwK¬qv‡mi AvKl©Y e„w× 

cvq| d‡j cigvYyi AvKvi µgk n«vm cvq| cigvYyi AvKvi µgk n«vm cvIqvq mg‡hvRx eÜ‡b †kqviK…Z B‡jKUª‡bi Dci 

wbDwK¬qv‡mi AvKl©Y e„w× cvq| G Kvi‡Y †gŠ‡ji Zwor FYvZ¥KZv e„w× cvq| ch©vq mviwYi 2q ch©v‡qi †gŠjmg~‡ni Zwor 

FYvZ¥KZvi gvb wb¤œiƒc : 

Li = 10 ; Be = 15; B = 20; C = 25; N = 30; O = 35; F = 4.0 
ch©vq mviwY‡Z †gŠ‡ji Zwor FYvZ¥KZvi gvb †`Lv‡bv n‡jv : 

cvV-2.9 
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– s – eøK 

 H 
2.1 

 
– p – eøK 

He 
- 

Li 
10 

Be 15    B 
20 

C 
25 

N 
30 

O 
35 

F 
40 

Ne 
- 

Na 
09 

Mg 
12 

 d  Al 
15 

Si 
18 

P 
21 

S 
25 

Cl 
30 

Ar 
- 

K 
08 

Ca 
10 

   Ga 
16 

Ge 
18 

As 
20 

Se 
24 

Br 
28 

Kr 
- 

Rb 
08 

Si 
10 

   In 
17 

Sn 
18 

Sb 
19 

Te 
21 

I 
25 

Xe 

Ca 
07 

Ba 
09 

   Ti 
18 

Pb 
18 

Bi 
19 

Po 
20 

At 
22 

Rn 
- 

Fr 
07 

Ra 
09 

         

 

 

Zwor FYvZ¥KZvi Dci wewfbœ wbqvg‡Ki cÖfve  

Effect of Different Factors on EN  

mg‡hvRx eÜ‡b AskMÖnYKvix cigvYyØ‡qi †kqviK…Z B‡jKUªb GKwU cigvYy KZ©„K wb‡Ri w`‡K †U‡b †bIqvi Zzjbvg~jK 

ÿgZv‡K H cigvYyi Zwor FYvZ¥KZv e‡j| 

†gŠ‡ji Zwor FYvZ¥KZv †hme wbqvgK Øviv cÖfvweZ nq Zv n‡jvÑ (i) cigvYyi AvKvi (ii) Dc Í̄i Ges (iii) B‡jKUªb 

web¨vm| wb‡gœ wbqvgKmg~‡ni cÖfve eY©bv Kiv n‡jv : 

 

(i) cigvYyi AvKvi (Size of Atom) : 

cigvYyi AvKvi e„w×‡Z cigvYyi wbDwK¬qvm n‡Z me©‡kl kw³ Í̄i `~‡i m‡i hvq ZvB eÜ‡b AskMÖnYKvix †kqviK…Z B‡jKUªb 

†Rv‡oi Dci wbDwK¬qv‡mi AvKl©Y n«vm cvq Ges cigvYyi Zwor FYvZ¥KZv n«vm cvq| MÖæc-17 Gi †gŠjmg~‡ni Zwor 

FYvZ¥KZvi gvb wb‡gœ †`Iqv n‡jv : 

F = 40; Cl = 30; Br = 28; I = 25; At = 2.2 
 

(1) wbDwK¬qvi PvR© (Nuclear Charge) : cigvYyi wbDwK¬qvi PvR© e„w×i mv‡_ †gŠ‡ji B‡jK‡Uªv‡b‡MwUwfwU m¤úwK©Z| 

wbDwK¬qvi PvR© hZ †ewk n‡e H wbDwK¬qvi KZ©„K me©‡kl Í̄‡ii B‡jKUª‡bi cÖwZ AvKl©Y ZZ †ewk cÖej nq| wØZxq ch©v‡qi 

†gŠjmg~‡ni Li(3) n‡Z F(7) ch©šÍ µgvš̂‡q wbDwK¬qv‡m GKwU K‡i †cÖvUb hy³ nq Ges †kl kw³¯Í‡i GKwU K‡i B‡jKUªb 

hy³ nq A_©vr µgvš̂‡q cvigvYweK msL¨v e„w×‡Z wbDwK¬qvi PvR© e„w× cvq Ges †gŠ‡ji Zwor FYvZ¥KZvi gvbI e„w× †c‡Z 

_v‡K| 

mviwY-9.1 : wØZxq ch©vq †gŠ‡ji Zwor FYvZ¥KZv 

†gŠj 

Li Be B C N O F 
me©‡kl ¯Í‡ii B‡jKUªb web¨vm 

1s1 2s2 2s22p1 2s22p2 2s22p3 2s22p4 2s22p5 
†hvRbx ¯Í‡ii B‡jKUªb msL¨v 

1 2 3 4 5 6 7 
Zwor FYvZ¥KZvi gvb 10 15 20 25 30 35 40 

 

wPšÍv K‡i DËi w`b : 

1. cvigvYweK e¨vmva© A‡cÿv K¨vUvqwbK e¨vmva© ÿz`ªZi nq †Kb?  

2. A¨vbvqwbK e¨vmva© mswkøó cigvYyi cvigvYweK e¨vmva© A‡cÿv eo ‡Kb?   

3. Ca2+ A‡cÿv K+ Gi AvqwbK e¨vmva© eo †Kb?   

4. ch©vq mviwYi g‡a¨ †d¬vwi‡bi Zwor FYvZ¥KZv me©v‡cÿv †ewk †Kb?  
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wkÿv_©xi KvR 

1| (K) Zwor FYvZ¥KZv Kx? 

 (L) Zwor FYvZ¥KZv ch©vqe„Ë ag©- e¨vL¨v Kiæb| 

  (M) GKB ch©v‡q I GKB MÖæ‡c Zwor FYvZ¥KZv Kxfv‡e cwiewZ©Z nq- e¨vL¨v Kiæb| 

2| †gŠjmg~‡ni g‡a¨ †d¬vwib me©vwaK Zwor- FYvZ¥K †Kb? e¨vL¨v Kiæb| 

 

 

mvi-ms‡ÿc :  

 Zwor FYvZ¥KZv ev B‡jK‡Uªv‡b‡MwUwfwU : mg‡hvRx eÜ‡b †kqviK…Z B‡jKUªb †Rvo‡K †Kv‡bv cigvYyi wb‡Ri w`‡K 

†U‡b †bIqvi cÖeYZv‡K H cigvYyi Zwor FYvZ¥KZv ev B‡jK‡Uªv‡b‡MwUwfwU e‡j| 

 cigvYyi AvKvi : cigvYyi AvKvi e„w×‡Z cigvYyi wbDwK¬qvm n‡Z me©‡kl kw³¯Íi `~‡i m‡i hvq ZvB eÜ‡b 

AskMÖnYKvix †kqviK…Z B‡jKUªb †Rv‡oi Dci wbDwK¬qv‡mi AvKl©Y n«vm cvq Ges cigvYyi Zwor FYvZ¥KZv n«vm 

cvq|  

 wbDwK¬qvi PvR© : wbDwK¬qvi PvR© hZ †ewk n‡e H wbDwK¬qvi KZ©„K me©‡kl ¯Í‡ii B‡jKUª‡bi cÖwZ AvKl©Y ZZ †ewk 

cÖej nq| wØZxq ch©v‡qi †gŠjmg~‡ni Li(3) n‡Z F(7) ch©šÍ µgvš̂‡q wbDwK¬qv‡m GKwU K‡i †cÖvUb hy³ nq Ges 

†kl kw³¯Í‡i GKwU K‡i B‡jKUªb hy³ nq A_©vr µgvš̂‡q cvigvYweK msL¨v e„w×‡Z wbDwK¬qvi PvR© e„w× cvq Ges 

†gŠ‡ji Zwor FYvZ¥KZvi gvbI e„w× †c‡Z _v‡K| 

 ch©vqe„Ë ag© : †gŠ‡ji Zwor FYvZ¥KZv GKwU ch©vqe„Ë ag©| GKB MÖæ‡c cvigvYweK msL¨v e„w×‡Z †gŠ‡ji Zwor 

FYvZ¥KZvi gvb n«vm cvq| 

 

 

cv‡VvËi g~j¨vqb-2.9 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| ‡d¬vwi‡bi Zwor FYvZ¥KZvi gvb †KvbwU? 

 (K) 3.5 (L) 3.0 (M) 4.0 (N) 2.8 

2| ‡KvbwUi Zwor FYvZ¥KZv me‡P‡q Kg? 

 (K) Na (L) K (M) Li (N) Fr 
3| chvq mviwYi MÖæ‡c Dci †_‡K wb‡P Zwor FYvZ¥KZv 

 (K) n«vm cvq  (L) e„w× cvq  

 (M) e„w× I n«vm cvq  (N) ‡KvbwUB bq 

4| Zwor FYvZ¥KZv wbf©i K‡i 

 i. RviY Ae ’̄v 

 ii. AvqbxKiY wefe 

 iii. nvBweªWvB‡Rkb 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii






 



imvqb 1g cÎ BDwbU 2 

chv©q mviwY I †gŠ‡ji chv©qe„Ë ag©  87 

 

†gŠ‡ji A·vB‡Wi ag© 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_xiv- 

 †gŠ‡ji A·vBW m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 †gŠ‡ji A·vB‡Wi A¤ø ÿvi ag© e¨vL¨v Ki‡Z cvi‡eb| 

 A·vB‡Wi Dfag©xZv eY©bv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

A¤ø-ÿviK, cÖwZiƒcx †gŠj, Dfag©x, A¨vbnvBWªvBW| 

 

†gŠ‡ji A·vB‡Wi A¤øÿviK ag©  

(Acid Base Properties of Oxides)  
mvaviYfv‡e †h‡Kv‡bv ch©v‡qi †gŠjmg~‡ni †hvRbx 1 †_‡K µgvMZfv‡e †e‡o 14 Zg MÖæ‡c wM‡q m‡e©v”P 4 nq| 15 Zg 

MÖæ‡ci †gŠjmg~‡ni †hvRbx 3 I 5 nq| 16 Zg MÖæ‡ci †gŠ‡ji †hvRbx 2 QvovI 4 I 6 n‡Z cv‡i| †h‡Kv‡bv ch©v‡qi evg 

†_‡K Wvb w`‡K hvIqvi †ÿ‡Î †gŠjmg~‡ni avZe ag© µgvMZ  n«vm cvIqvi d‡j AavZe ag© µgvMZfv‡e e„w× cvq| 

†h‡Kv‡bv ch©v‡qi cÖwZiƒcx †gŠjmg~‡ni m‡e©v”P †hvRbx evg w`K †_‡K Wvbw`‡K µgvMZ ev‡o Ges Zv MÖæc msL¨vi mgvb 

nq| 

 

wØZxq ch©v‡qi †gŠ‡ji A·vB‡Wi A¤øÿviK ag© :  

wØZxq ch©v‡qi †gŠjmg~‡ni †ÿ‡Î wb‡¤œv³ A·vBWmg~n cvIqv hvq 

Li2O, BeO, B2O3, CO2, NO2, N2O5, OF2  

Gme A·vB‡Wi †hŠ‡Mi g‡a¨ Li2O g„`y ÿviag©x| BeO Dfag©x A·vBW| Ab¨vb¨ A·vBWmg~n A¤øag©x| 

Li2O cvwbi mv‡_ wewµqv K‡i g„`y ÿvi LiOH Drcbœ K‡i| 

Li2O + H2O  2LiOH  

Li avZy cvwbi mv‡_ wewµqv K‡i LiOH g„`y ÿvi Drcbœ K‡i| 

2Li + 2H2O  2LiOH + H2  

Li evqyi Aw·‡Rb Øviv RvwiZ n‡q ÿviag©x Li2O Drcbœ K‡i| 

4Li + O2  2Li2O 

Li2O ÿviKag©x weavq Zv HCl Gi A¤øZ¦‡K webó K‡i jeY I cvwb Drcbœ K‡i _v‡K| 

Li2O + 2HCl  2LiCl + H2O 

cieZ©x †gŠj Be Gi mv‡_ D”P ZvcgvÎvq Aw·‡Rb wewµqv K‡i BeO Drcbœ K‡i| Z‡e Gi ZxeªZv Li A‡cÿv Kg| 

2Be + O2  2BeO 

BeO cvwbi mv‡_ wewµqv K‡i ÿvi Drcbœ K‡i bv| wKš‘ GwU ÿv‡ii ÿviKZ¦ I A‡¤øi A¤øZ¦ webó K‡i _v‡K| 

BeO + 2NaOH  Na2BeO2 + H2O; 
BeO + 2HCl  BeCl2 + H2O 

A_©vr BeO Dfag©x A·vBW| 
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wØZxq ch©v‡qi Z…Zxq †gŠj B KÿZvcgvÎvq Aw·‡R‡bi mv‡_ wewµqv K‡i bv| DËß Ae¯’vq Aw·‡R‡bi mv‡_ wewµqv K‡i 

B2O3 Drcbœ K‡i| 

2B + 3O2  2B2O3  
B2O3 cvwbi mv‡_ wewµqv K‡i H3BO3 Drcbœ K‡i| 

B2O3 + 3H2O  2H3BO3  

B2O3 A¤ø I ÿvi Df‡qi mv‡_ wewµqv K‡i jeY I cvwb Drcbœ K‡i _v‡K| 

B2O3 + 6HF  2BF3 + 3H2O 

B2O3 + 6NaOH  2Na3BO3 + 3H2O 

B2O3 Dfag©x A·vBW| 

Kve©b‡K `nb Ki‡j CO2 Drcbœ nq| 

C + O2  CO2  

CO2 A¤øag©x A·vBW| cvwb‡Z CO2 `ªexf‚Z n‡q H2CO3 Drcbœ K‡i hv GKwU A¤ø| 

H2O + CO2  H2CO3  

CO2 Zxeª ÿvi NaOH Gi ÿviKZ¦‡K webó K‡i| 

2NaOH + CO2  Na2CO3 + H2O 

wØZxq ch©v‡qi 5g †gŠj N| GwU Aw·‡R‡bi mv‡_ hy³ n‡q NO, N2O, N2O3, NO2 I N2O5 MVb K‡i _v‡K| 

NO cÖkg A·vBW| cvwb‡Z NO M¨vm mvgvb¨ cwigv‡Y `ªeYxq| 

ÿvi, Kw÷K †mvWv ev Kw÷K cUv‡ki Mvp ª̀e‡Yi mv‡_ NO wewµqv K‡i cÖ_‡g RviY-weRviY cÖwµqvq Zv wbi‡cÿ bvBUªvm 

A·vBW (N2O) I WvB bvB‡Uªv‡Rb UªvB A·vBW (N2O3) Drcbœ K‡i| N2O3 cvwbi mv‡_ wewµqv K‡i bvBUªvm GwmW 

(HNO2) Drcbœ K‡i| c‡i HNO2 Gi mv‡_ ÿv‡ii wewµqvq bvBUªvBU jeY I cvwb Drcbœ nq| 

4NO  N2O3 + N2O  
H2O + N2O3  2HNO2  
2NaOH + 2HNO2  2NaNO2 + 2H2O 
2NaOH + 4NO  2NaNO2 + N2O + H2O 

WvB bvB‡Uªv‡Rb UªvBA·vBW (N2O3) mvaviY ZvcgvÎvq NO I NO2 Gi wgkÖiƒ‡c _v‡K| N2O3 A¤øag©x A·vBW| 

eidkxZj cvwb‡Z N2O3 wewµqv K‡i GwmW HNO2 Drcbœ K‡i| 

H2O + N2O3  2HNO2  
G Kvi‡Y N2O3 †K ÒbvBUªvm A¨vbnvBWªvBWÓ e‡j| N2O3 ÿvi NaOH Gi ÿviKZ¦‡K webó K‡i jeY I cvwb Drcbœ K‡i _v‡K| 

2NaOH + N2O3  2NaNO2 + H2O  

bvB‡Uªv‡Rb WvBA·vBW (NO2) I Gi WvBgvi WvBbvB‡Uªv‡Rb †UUªvA·vBW (N2O4) A¤øxq A·vBW| GwU kxZj cvwb‡Z 

`ªexf‚Z n‡q HNO3 I HNO2 Drcbœ K‡i| 

H2O + 2NO2  HNO3 + HNO2  
ZvB NO2 †K Dfq Gwm‡Wi wgkÖ A¨vbnvBWªvBW e‡j| 

NO2 ÿvi, NaOH Gi ÿviKZ¦‡K webó K‡i jeY I cvwb Drcbœ K‡i _v‡K| 

2NaOH(aq) + 2NO2(g)  NaNO2(aq) + NaNO3(aq) + H2O 

WvBbvB‡Uªv‡Rb †c›UvA·vBW (N2O5) GKwU A¤øag©x A·vBW| GwU cvwbi mv‡_ wewµqv K‡i GwmW HNO3 Drcbœ K‡i| 

H2O + N2O5  2HNO3  

N2O5 A¤øag©x A·vBW weavq ÿvi NaOH Gi ÿviKZ¦‡K webó K‡i jeY I cvwb Drcbœ K‡i _v‡K| 

2NaOH + N2O5  2NaNO3 + H2O 
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Z…Zxq ch©v‡qi †gŠ‡ji A·vB‡Wi A¤ø-ÿvi ag© :  

Z…Zxq ch©v‡qi †gŠjmg~‡ni †ÿ‡Î wb‡¤œv³ A·vBWmg~n cvIqv hvq :  

Na2O, MgO, Al2O3, SiO2, P2O5, P2O3, SO3, SO2, Cl2O7. 

Gme A·vBW †hŠ‡M †gŠjmg~‡ni †hvRbx µgvš̂‡q 1 †_‡K 7 ch©šÍ e„w× †c‡q‡Q| Na2O Zxeª ÿviag©x, MgO ÿviK, Al2O3 

Dfag©x A·vBW| Ab¨vb¨ A·vBWmg~n A¤øag©x| G‡`i g‡a¨ Avevi hZB Wvbw`‡K AMÖmi nIqv hvq A¤øZ¦ ZZB e„w× cvq| 

Na2O ÿviag©x A·vBW| GwU cvwbi mv‡_ wewµqv K‡i NaOH Drcbœ K‡i, hv Zxeª ÿvi| 

Na2O + H2O   2NaOH 

Na2O A‡¤øi A¤øZ¡‡K webó K‡i jeY I cvwb Drcbœ K‡i _v‡K| 

Na2O + 2HCl  2NaCl2 + H2O  

g¨vM‡bwmqvg A·vBW (MgO) cvwbi mv‡_ wewµqv K‡i ÿvi Drcbœ K‡i bv, wKš‘ GwU ÿviK| GwU A‡¤øi mv‡_ wewµqv K‡i 

jeY I cvwb Drcbœ K‡i| 

MgO + 2HCl  MgCl2 + H2O  

A¨vjywgwbqvg A·vBW (Al2O3) cvwbi mv‡_ wewµqv K‡i bv| GwU Dfag©x A·vBW, ZvB GwU A¤ø I ÿviK Df‡qi mv‡_B 

wewµqv K‡i jeY I cvwb Drcbœ K‡i| 

Al2O3 + 6HCl  2AlCl3 + 3H2O  
Al2O3 + 2NaOH  2NaAlO2 + H2O  

Z…Zxq ch©v‡qi 4_© †gŠj Si| Gi A·vBW SiO2 A¤øag©x| GwU cvwbi mv‡_ wewµqv K‡i bv| wKš‘ ÿv‡ii mv‡_ wewµqv K‡i 

jeY I cvwb Drcbœ K‡i| 

SiO2 + 2NaOH  Na2SiO3 + H2O 

Z…Zxq ch©v‡qi 5g †gŠj P| Gi A·vBW P4O10 A¤øag©x| SiO2 A‡cÿv P4O10 A‡cÿvK…Z AwaK A¤øag©x A·vBW| mvaviY 

Ae¯’vq GwU wgwn `vbv`vi eY©nxb KwVb c`v_©| GwU cvwbi mv‡_ wewµqv K‡i ỳe©j A¤ø dmdwiK GwmW (H3PO4) Drcbœ 

K‡i| 

P4O10 + 3H2O  2H3PO4  

P4O10 ÿv‡ii mv‡_ wewµqv K‡i dm‡dU jeY I cvwb Drcbœ K‡i _v‡K| 

P4O10 + 4NaOH  2Na2HPO4 + H2O 

P4O10 DËß ÿvi `ªe‡Yi mv‡_ wewµqv K‡i avZe dm‡dU I cvwb Drcbœ K‡i _v‡K| 

P4O10 + 6NaOH (Mvp) 

Zvc 2Na3PO4 + 3H2O 

dmdiv‡mi Aci A·vBW P4O6| GwUI A¤øag©x| mvaviY Ae¯’vq GwU eY©nxb KwVb c`v_©| GwU cvwbi mv‡_ wewµqv K‡i 

dmdivm GwmW (H3PO3) Drcbœ K‡i| 

P4O6 + 6H2O  4H3PO3  

P4O6 DËß Ae¯’vq ÿvi NaOH Gi mv‡_ wewµqv K‡i jeY, cvwb I dmwdb Drcbœ K‡i _v‡K| 

P4O6 + 9NaOH Zvc 3Na3PO4 + PH3 + 3H2O 

Z…Zxq ch©v‡qi lô †gŠj mvjdvi (S)| GwU ch©v‡q ZvwjKvq 16Zg MÖæ‡ci †gŠj| mvjdv‡ii A·vBW SO3 A¤øag©x|  

GwU cvwbi mv‡_ wewµqv K‡i kw³kvjx A¤ø mvjwdDwiK GwmW (H2SO4) Drcbœ K‡i| 

SO3 + H2O  H2SO4  
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SO3 ÿv‡ii mv‡_ wewµqv K‡i mvj‡dU jeY I cvwb Drcbœ K‡i _v‡K| 

SO3 + 2NaOH  Na2SO4 + H2O 

mvjdv‡ii Aci A·vBW SO2| GwUI A¤øag©x| GwU cvwbi mv‡_ wewµqv K‡i mvjwdDivm GwmW (H2SO3) Drcbœ K‡i| 

SO2 + H2O  H2SO3  

ÿv‡ii mv‡_ SO2 wewµqv K‡i mvjdvBU jeY I cvwb Drcbœ K‡i _v‡K| 

SO2 + 2NaOH  Na2SO3 + H2O 

Z…Zxq ch©v‡qi 7g †gŠj †K¬vwib (Cl)| GwU ch©vq ZvwjKvq 17Zg MÖæ‡ci †gŠj| Gi A·vBW WvB‡K¬vwib †nÞv·vBW 

(Cl2O7) A¤øag©x A·vBW| 

cvwbi mv‡_ wewµqv K‡i kw³kvjx A¤ø cvi‡K¬vwiK GwmW (HClO4) Drcbœ K‡i| 

Cl2O7 + H2O  HClO4  

ÿv‡ii mv‡_ wewµqv K‡i cvi‡K¬v‡iU jeY I cvwb Drcbœ K‡i _v‡K| 

Cl2O7 + 2NaOH  2NaClO4 + H2O 

 

mvaviYfv‡e avZyi A·vBWmg~n ÿviag©x Ges AavZyi A·vBWmg~n A¤øag©x| wØZxq I Z…Zxq ch©v‡qi †gŠjmg~‡ni 

A·vBWmg~‡ni ag© †_‡K †evSv hvq †h, GKB ch©v‡q hZB evg n‡Z Wvbw`‡K AMÖmi nIqv hvq, ZZB †gŠjmg~‡ni avZe ag© 

n«vm cvq Ges AavZe ag© µgvš̂‡q e„w× cvq| 

 

 

wkÿv_©xi KvR 

†gŠ‡ji `ªeYxq A·vB‡Wi A¤ø-ÿvi cÖK…wZ wbY©q| 

j¨ve‡iUwi‡Z wb‡gœi wb‡ ©̀kbv †gvZv‡eK KvR KiæbÑ 

(1) GKwU 250 wg.wj. weKvi wbb Ges weKviwU fv‡jvfv‡e cwi®‹vi Kiæb| 

(2) GKwU 810 bvob KvwV wbb| 

(3) cvwb‡Z ª̀eYxq nq Ggb †h‡Kv‡bv A·vB‡Wi 10 MÖvg †g‡c wbb| 

(4) Gevi weKv‡i 100 wg.wj. cvwZZ cvwb wb‡q Zv‡Z A·vBW †X‡j w`‡q bvobKvwV w`‡q Av‡ Í̄ Av‡ Í̄ bvo‡Z _vKzb| VvÐv Ae ’̄vq 

ª̀exf~Z bv n‡j IqvUvi ev‡_ 1015 wgwbU Zvc w`‡Z _vKzb| Gevi ª̀eY VvÐv Kiæb| 

(5) `ªeY VvÐv n‡j Zv‡Z 3/4 †duvUv BDwbfvm©vj BwÛ‡KUi †hvM Kiæb| `ªe‡Yi eY©‡K ÷¨vÛvW© Kvjvi Pv‡U©i mv‡_ wgwj‡q 

`ªe‡Yi pH Gi gvb wbY©q Kiæb| 

DwjøwLZ c×wZ AbymiY K‡i CaO, P2O5, Na2O, Al2O3, NiO, K2O Gi A¤øxq A_ev ÿvixq cÖK…wZ wbY©q K‡i 

wb‡gœi mviwY‡Z ewm‡q Ges gšÍe¨ wjLyb| 

bgybv QK 

µwgK bs avZzi A·vB‡Wi bvg A·vB‡Wi ms‡KZ 

`ªe‡Yi pH gvb 

gšÍe¨ 

1.     

2.     

3.     

4.     

5.     
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mvi-ms‡ÿc :  

 A¤øag©x A·vBW : †h me A·vBW cvwbi mv‡_ hy³ n‡q A¤ø ev GwmW Drcbœ K‡i Zv‡K A¤øag©x A·vBW ejv nq| 

A¤øag©x A·vBW¸‡jv cÖavbZ AavZe A·vBW| †hgb Kve©b WvB-A·vBW (CO2), mvjdvi WvB-A·vBW (SO2), 

bvB‡Uªv‡Rb WvB-A·vBW (NO2)| 

 ÿviag©x A·vBW : †h me avZe A·vBW A¤øxq A·vB‡Wi mv‡_ wewµqvq jeY Drcbœ K‡i A_ev Gwm‡Wi mv‡_ 

wewµqvq jeY I cvwb Drcbœ K‡i Zv‡K ÿviag©x A·vBW ejv nq| †hgb †mvwWqvg A·vBW (Na2O), K¨vjwmqvg 

A·vBW (CaO), †dwiK A·vBW (Fe2O3)| 

 Dfag©x A·vBW : †h me avZe A·vBW Ae¯’v‡f‡` A¤ø I ÿviK Dfq iƒ‡c ivmvqwbK wewµqvq Ask MÖnY K‡i Zv‡K 

Dfag©x A·vBW e‡j| A_©vr GB RvZxq A·vBW A‡¤øi A¤øZ¡ I ÿv‡i ÿviKZ¡ Dfq ¸Y‡K webó K‡i _v‡K| †hgb 

A¨vjywgwbqvg A·vBW (Al2O3), wRsK A·vBW (ZnO), †jW g‡bv A·vBW (PbO)| 

 cÖkg A·vBW : †h me AavZe A·vBW A¤øxq ev ÿviKxq †Kvb ag©B cÖKvk K‡i bv Zv‡K cÖkg A·vBW ejv nq| 

†hgb cvwb (H2O), Kve©b g‡bv A·vBW (CO), bvBUªvm A·vBW (N2O), bvBwUªK A·vBW (NO)| 

 

 

 

cv‡VvËi g~j¨vqb-2.10 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| ÿviag©x A·vBW †KvbwU?  

 (K) avZzi A·vBW (L) AavZzi A·vBW (M) je‡Yi A·vBW  (N) cv_i 

2| wb‡Pi †Kvb `ywU A·vBW cÖkg? 

 (K) NO, N2O (L) N2O3, NO2 (M) NO2, N2O3  (N) N2, NO2 

3| Z…Zxq ch©v‡qi PZz_© †gŠjwUi A·vBW? 

 (K) A¤øag©x (L) ÿviag©x (M) Dfag©x  (N) wbi‡cÿ 

4| P2O5 cvwbi mv‡_ wewµqvq Kx Drcbœ K‡i? 

 (K) H3PO4 (L) H3PO3 (M) H2PO3  (N) HPO2 

5| GKwU ch©v‡qi hZB evg †_‡K Wvbw`‡K hvIqv hvq ZZB A·vB‡Wi 

 (K) A¤øZ¡ ev‡o (L) A¤øZ¡ K‡g (M) A¤øZ¡ w¯’i _v‡K  (N) A¤øZ¡ wbi‡cÿ 

 

wb‡Pi DÏxcKwU co–b Ges 8 I 9 bs cÖ‡kœi DËi w`b| 

 ch©vq ZvwjKvi 2q ch©v‡qi 2q MÖæ‡ci †gŠ‡ji A·vBW A| A·vBWwU HCl I NaOH Df‡qi mv‡_ wewµqv K‡i jeY 

I cvwb Drcbœ K‡i| 

6| A A·vBWwU n‡jv 

 (K) Li2O (L) BeO (M) MgO (N) Al2O3 

7| A A·vBWwU n‡jv 

 i. Dfag©x 

 ii. NaOH Gi mv‡_ wewµqv K‡i NaAlO2 Drcbœ K‡i 

 iii. cvwbi mv‡_ wewµqv Kw‡i ÿvi Drcbœ K‡i bv 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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P~ovšÍ g~j¨vqb 



m„Rbkxj cÖkœ-1 

ch©vq     MÖæc 

 

2 13 15 16 

2q ch©vq 

A B 

  

3q ch©vq   

L M 

K. s-eøK †gŠj Kx? 1 

L. d-eøK †gŠj I Ae¯’všÍi †gŠ‡ji g‡a¨ cv_©K¨ wjLyb 2 

M. DÏxc‡Ki †gŠj PviwUi ch©vq mviwY‡Z Ae ’̄v‡bi †ÿ‡Î B‡jKUªb web¨vmB g~jwfwË e¨vL¨v Kiæb| 3 

N. DÏxc‡Ki †gŠj¸‡jvi g‡a¨ A I B Ges L I M †gŠ‡ji AvqwbKiY wef‡ei gv‡bi Zyjbvg~jK Av‡jvPbv Kiæb| 4 

 

m„Rbkxj cÖkœ-3 

11A 19B 24C 29D 
 

K. ch©vq mviwY Kx? 1 

L. Ae¯’všÍi †gŠ‡ji cwieZ©bkxj †hvR¨Zvi KviY e¨vL¨v Kiæb| 2 

M. DÏxc‡Ki cÖwZwU †gŠ‡ji †hvR¨Zv Í̄‡ii GKB AiweUv‡j mgvb msL¨K B‡jKUªb eZ©gvb _vK‡jI Iiv GKB eø‡Ki 

†gŠj bq e¨vL¨v Kiæb| 3 

N. DÏxc‡Ki †gŠ‡ji cigvYy‡Z B‡jKUªb web¨v‡mi †ÿ‡Î ¯v̂fvweK wbqg AbymiY n‡j ỳwU cigvYy G wbqg AbymiY 

K‡iwb KviY we‡kølY Kiæb| 4 

 

 

 

DËigvjv 

cv‡VvËi g~j¨vqb-2.1 :   1| K 2| L 3| L  4| L  5| K 6| N 7| M 

cv‡VvËi g~j¨vqb-2.2 :   1| L 2| L 3| M  4| N  5| L  

cv‡VvËi g~j¨vqb-2.3 :   1| L 2| K 3| N  4| L   

cv‡VvËi g~j¨vqb-2.4 :   1| L 2| M 3| L  4| N  5| K  

cv‡VvËi g~j¨vqb-2.5 :   1| L 2| M 3| L  4| N  5| N 6| K  

cv‡VvËi g~j¨vqb-2.6 :   1| K 2| N 3| L  4| N   

cv‡VvËi g~j¨vqb-2.7 :   1| L 2| L 3| M  4| L  5| M  

cv‡VvËi g~j¨vqb-2.8 :   1| L 2| L 3| M  4| L  5| N 6| K  

cv‡VvËi g~j¨vqb-2.9 :   1| M 2| N 3| K  4| N   

cv‡VvËi g~j¨vqb-2.10 : 1| K 2| K 3| K  4| K  5| K 6| L 7| K 

 



 

 AvaywbK `xN© ch©vq mviwY 
 
 MÖ“c �

ch©vq 

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 1
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1s
1
 

               1
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