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ausmif;oHk;pmtkyf odyÜH q|rwef;

tcef; (1)

odyÜH\oabmobm0 (Nature of Science)

ed'gef;

 ,aeYacwfonf odyÜHESifhenf;ynm wdk;wufaomacwf jzpfonf/ vlom;wdkY\ aeYpOf  

b0wGif odyÜHESifhenf;ynm\ toHk;0ifyHkudk xifxif&Sm;&Sm; awGUjrifEdkifonf/ (Oyrm-a&'D,dk? 

w,fvDzkef;? tifwmeuf? pufud&d,mrsm;ponfjzifh) þtcef;wGif odyÜHESifhenf;ynm\ 

t"dyÜm,f? xif&Sm;aom odyÜHynm&SifBuD;rsm;\ pGrf;aqmifcsufrsm;? vufawGUb0wGif odyÜH 

enf;ynmqdkif&m toHk;0ifrIrsm;? prf;oyfcsufrsm;jyKvkyf&mwGif vkyfaqmif&rnfh odyÜHenf;us 

vkyfief;pOfrsm;udk oif,l&rnfjzpfonf/

1-1 odyÜHbmom&yfrsm;

 Science (odyÜH) [laompum;onf vufwif (Latin) pum;rSqif;oufvmNyD; todynm 

[k t"dyÜm,f&onf/ obm0avmuESifh ½kyfurÇmudk avhvmaomynm&yf jzpfonf/ obm0 

avmuwGif ouf&Sdrsm;yg0ifNyD; ½kyfurÇmwGif j'yfESifhpGrf;tif? j'yfrsm;\zGJUpnf;yHkESifh ,if;wdkY\

tjyeftvSefoufa&mufrIrsm; yg0ifonf/

 odyÜHudk atmufygtwdkif; cGJjcm; avhvmEdkifygonf/

( 1 ) ½lyaA' (Physics)  

 ½lyaA'bmom&yfudk a&S;*&dvlrsdK;rsm;u obm0BuD;udk avhvmaomynm (Knowledge 

of Nature) [k ac:cJhMuonf/ tvHk;pHkaomj'yfwdkYESifh ,if;wdkY\ a&GUvsm;rIobm0? 

[if;vif;jyif? tcsdefESifh pMu0VmwpfckvHk;udk vTrf;rdk;xm;aom pGrf;tiftrsdK;rsdK;ESifh 

oufa&mufaomtm;trsdK;rsKd;udk tao;qHk;tajccHtrIefrsm;rS tBuD;qHk;pMu0Vmtxd 

avhvmaomynm&yf jzpfygonf/ odyÜHynmwpfckvHk;udk vTrf;jcHKxm;aom tajccH  

tusqHk; bmom&yftjzpfrSwf,laom ynm&yf jzpfygonf/

( 2 ) "mwkaA' (Chemistry) 

 j'yf0w¬Krsm;\ zGJUpnf;rI? ½kyf*kPfowdå? "mwf*kPfowdårsm;ESifh oufqdkifaom ynm&yfjzpf 

onf/ "mwfajymif;vJrIrsm;aMumifh j'yf0w¬KtopfESifh *kPfowdåtopfrsm; jzpfay:jcif; 

udk avhvmaomynm&yf jzpfygonf/

( 3 ) blrdaA' (Geology or Earth Science)

 urÇmajrBuD;\ rsufESmjyif? tvTmrsm;? wGif;xGufo,HZmwrsm;ESifh*kPft*Fgrsm;? obm0 

ab;tEÅ&m,frsm;udk avhvmaomynm&yfjzpfonf/

( 4 ) eu©wåaA' (Space Science or Astronomy)

 eu©wfwm&mESifh urÇmajrBuD;tygt0if N*dK[frsm; vSnfhywfoGm;vmrItaMumif; avhvm 

aomynm&yfjzpfonf/
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( 5 ) owåaA' (Zoology)

 owå0grsm;\ wnfaqmufyHk? vkyfaqmifcsuf? toHk;jyKyHk? ,if;wdkY\ ywf0ef;usifESifh 

wkHYjyefqufET,frIudk avhvmaom odyÜHynm&yfjzpfonf/

( 6 ) ½ku©aA' (Botany)

 tyifrsdK;EG,frsm;\ wnfaqmufyHk? vkyfaqmifcsuf? toHk;jyKyHk? ,if;wdkY\ ywf0ef;usif 

ESifh wYkHjyefqufET,frIudk avhvmaom odyÜHynm&yfjzpfonf/

tv,fwef;odyÜHbmomudk txufygbmom&yfrsm;twdkif; oD;jcm;cGJí ravhvmbJ pkpnf; 

avhvmjcif;jzpfonf/

1-2 aeYpOfb0&Sd odyÜHESifhenf;ynm                                      

 vlom;wdkY\aeYpOfb0wGif  odyÜHESifhenf;ynmrsm;udk e,fy,ftoD;oD;ü toHk;csvsuf 

&Sdonf/ þoifcef;pmwGif odyÜHESifhenf;ynm\t"dyÜm,fESifh enf;ynmtoHk;csrIrsm;udk avhvm& 

rnfjzpfonf/

vkyfief; (1)                                                         

 à odyÜHESifhywfoufí oifodaom tcsuftvufrsm;udkaqG;aEG;NyD; atmufygZ,m;wGif 

jznfhpGufyg/

odyÜHbmom&yf

avhvmonfhe,fy,f enf;ynmtoHk;csrIrsm;

½lyaA' j'yf? pGrf;tif? ½kyfwdkY\*kPfowådrsm;?

"mwkaA'

j'yf0w¬Krsm;zGJUpnf;yHk? ½kyf*kPfowdårsm;? 

½kyfajymif;vJjcif;? "mwf*kPfowådrsm;? 

"mwfajymif;vJjcif;?

ZD0aA' (½ku©aA'+owåaA') ouf&Sdrsm; (tyif + owå0g)

blrdaA'

urÇmajrBuD;? wGif;xGufo,HZmw? 

obm0ab;tEÅ&m,frsm;?

eu©wåaA'

ae? N*dK[f? Mu,frsm; qGJiifvSnfhywf 

jcif;?

Z,m;udktajccHí ar;cGef;rsm;udk ajzqdkyg/

 à odyÜHynmudk rnfodkY em;vnfoenf;/

 à odyÜHynm&yfrsm;avhvmoludk rnfodkY ac:oenf;/

 à enf;ynmudk rnfodkY em;vnfoenf;/ 
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odyÜHynm enf;ynm

- avhvmprf;oyfcsufrsm; jyKvkyfjcif;jzifh 

todynmtopfrsm;ESifh awGU&Sdcsuftopf 

rsm;udk &SmazGazmfxkwfjcif;/

- rSefuefaomed,mrrsm; azmfxkwfjcif;/

- odyÜHtodynmESifh ed,mrrsm;udk vufawGU 

toHk;csí trsdK;rsdK;aom xkwfukeftopf 

rsm;udk wDxGifzefwD;jcif;/

- wDxGifzefwD;rIrsm;onf tpOfrjywf wdk; 

wuf ajymif;vJaeaomaMumifh vufawGU 

b0wGif toHk;0ifouJYodkY tEÅ&m,fvnf; 

&SdEdkifjcif;/

taMumif;t&m odyÜH enf;ynm

"mwfaiGUonf ylvQifyGonfh oabm&Sdonf/

rdIrsdK;pdwfrsm;rS aq;0g;xkwfvkyfonf/

rsdK;wl vQyfppftcsif;csif; wGef;uefMuonf/

ajrrJh pdkufysdK;onf/

tifwmeufjzifh owif;tcsuftvufrsm; ay;ydkYonf/

t"dutcsufrsm;

 � Science (odyÜH) [laompum;onf vufwif (Latin) pum;rSqif;oufvmNyD; todynm 

[k t"dyÜm,f&onf/ obm0avmuESifh ½kyfurÇmudkavhvmaom ynm&yfjzpfonf/

 � obm0avmuwGif ouf&Sdrsm;yg0ifNyD; ½kyfurÇmwGif j'yfESifhpGrf;tif? j'yfrsm;\

zGJUpnf;yHkESifh ,if;wdkY\tjyeftvSefoufa&mufrIrsm;yg0ifonf/

 � Technology (enf;ynm) qdkonfrSm *&d (Greek) pum;rSqif;oufvmNyD; uRrf;usifrI 

[k t"dyÜm,f&onf/ odyÜHvufawGUenf;rsm;rS&&Sdaom todynmrsm;udk vlom;wdkY 

tusdK;twGuf vufawGUtoHk;csjcif;jzpfonf/

vkyfief; (2)                                                        

 à odyÜHESifhenf;ynmwdkY\ EIdif;,SOf azmfjycsufudk avhvmyg/

atmufygazmfjycsuftoD;oD;onf odyÜH odkUr[kwf enf;ynmjzpfaMumif;tkyfpkwGif;aqG;aEG;NyD; 

trSefjcpf (Â) jcpfyg/

avhusifhcef;

1/  odyÜHESifhenf;ynmonf urÇmBuD;aumif;usdK;twGuf rnfodkY tusdK;jyKaeoenf;/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

1-3 xif&Sm;ausmfMum;aom odyÜHynm&SifBuD;rsm;                                               

odyÜHESifhenf;ynmtaMumif;udk od&SdcJhNyD;jzpfí odyÜHynm&Sifrsm;ESihf ,if;wdkY &SmazGawGU&SdcJh 

aom odyÜHokawoe e,fy,frsm;taMumif;udk qufvufavhvm&rnfjzpfonf/

vkyfief; (1)

 à ,aeY &moDOwktajctae rnfodkY &Sdoenf;/ (at;jcif;? yljcif;) tcef;tylcsdefudk 

cefYrSef;yg/

 à tcef;tylcsdefESifh zsm;emaomtcg udk,ftylcsdefod&Sd&ef rnfonfhud&d,mjzihf wkdif; 

oenf;/

 à omrdkrDwmudkwDxGifcJhaom odyÜHynm&SifrSmrnfoljzpfoenf;/

odyÜHynm&Sifrsm; trnf wDxGifrIe,fy,f

*a&[rfbJ

(Graham Bell)

(1842-1922)

w,fvDzkef;? zdkwdkzkef; (qufoG,fa&; 

ud&d,mwpfrsdK;)? atmf'D,dkrDwm (toH 

jywfom;rIudk wdkif;aomud&d,m)? owåK 

&SmazGpuf ... ponfwdkYudk wDxGifol

aomrwftuf'Dqif

(Thomas Edison)

(1847-1931)

vQyfppfpGrf;tifoHk; tvif;rD;oD;? bufx&D? 

"mwfjym;? aMu;eef; ...ponfwdkYudk 

wDxGifol

rm&DusL&D

(Marie Curie)

(1867-1934)

a&'D,dkowåd<ujcif;qdkif&m okawoeudk 

vkyfaqmifcJhol

tvufZef;'g;zvif;rif;

(Alexander Fleming)

(1881-1995)

yifeDqDvifaq;xkwfonfh rIdrsdK;pdwfudk pwif 

&SmazGawGU&Sdol

yHk (1-1) tcef;tylcsdefwkdif;omrkdrDwm     yHk (1-2) udk,ftylcsdefwkdif;omrkdrDwm     

vkyfief; (2)

 à xif&Sm;aom odyÜHynm&Siftrsm;tjym;&Sdonfhteuf tcsdKUaom odyÜHynm&Sifrsm;\ 

wDxGifzefwD;rIESifh okawoee,fy,ftcsdKUudk avhvmMurnf/

https://goo.gl/images/fBRQPk

https://goo.gl/images/u3pZg5

https://goo.gl/images/hQcNhL

https://goo.gl/images/AnG2Gh
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ausmif;oHk;pmtkyf odyÜH q|rwef;

avhusifhcef;

1/ oifhywf0ef;usifwGifawGU&onfh aomrwftuf'Dqif\ wDxGifrIudk toHk;csjyKvkyfxm; 

aomypönf;rsm;udk pm&if;jyKpkazmfjyyg/

2/ atmufygwdkYudk ,SOfwJGyg/

 (u) w,fvDzkef; pwifwDxGifcJhol   (1) tvufZef;'g;zvif;rif;

 (c) yifeDqDvifaq;xkwf&ef rdIrsdK;pdwfudk   (2) rm&DusL&D

          pwifawGU&SdcJhol 

 (*) a&'D,dkowåd<ujcif; okawoe   (3) *a&[rfbJ

      jyKvkyfcJhol

 (C) 'Dtefat (DNA)? tmtefat(RNA)  (4) aomrwftuf'Dqif              

           wdkY\ armfvDusL;wnfaqmufyHkudk 

      &SmazGawGU&Sdol 

 (i) vQyfppfpGrf;tifoHk; tvif;rD;oD;   (5) ½dkpvif;z&efuvif

      pwifwDxGifcJhol

3/ oifonf rnfonfh odyÜHynm&Sifudk tm;usoenf;/ tb,faMumifhenf;/

1-4 twdkif;twm? oauFwESifh odyÜHvufawGUcef;oHk;ypönf;rsm; 

 þoifcef;pmwGif vufawGUb0ütoHk;rsm;aom odyÜHqdkif&m twdkif;twm? oauFw 

ESifh odyÜHvufawGUcef;oHk; ypönf;rsm;taMumif;udk avhvmMu&rnfjzpfonf/

vkyfief; (1)                                                 

 à aeUpOfb0wGiftokH;jyKaeaom tcsdef? tuGmta0;? tylcsdef? j'yfxk (tav;csdef) ponf 

wkdYESifh oufqdkifaom twdkif;twmrsm;udk tzGJUvdkufaqG;aEG;yg/ twef;odkY wifjyyg/ 

½dkpvif;z&efuvif

(Rosalind Franklin)

(1920-1958)

'Dtefat (DNA) ? tmtefat (RNA) wdkY\ 

armfvDusL;wnfaqmufyHk? ul;pufa&m*gydk; 

wpfrsdK; (Virus) \ wnfaqmufyHk ponf 

wdkYudk &SmazGawGU&Sdol

t"dutcsuf

 � ed,mr (Law) – prf;oyfcsufwpfckudk tBudrfBudrfjyKvkyfí awGU&Sdaom okawoe 

rSefuefcsufrsm;udk azmfjyjcif;/

https://goo.gl/images/Q27cmc
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ausmif;oHk;pmtkyf odyÜH q|rwef;

trsdK;trnf

twdkif;twmtrnf

(Unit Name)

twdkif;twmoauFw

 (Unit Symbol)

rDwm (metre) m

uDvdk*&rf (kilogram) kg

puúefY (second) s

'D*&DqJvfpD;,yff (degree celsius) º C

yg0ifypönf;\ yrmP 

("mwkaA'wGif oHk;onf)

rdk; (mole) mol

j'yfom;yrmPudk j'yfxk[kac:onf/

vkyfief; (2)                                                 

 à txufygZ,m;udk tajccHíaumufcsufcsyg/ EdkifiHtoD;oD;rS odyÜHynm&Sifrsm;onf 

odyÜHqkdif&mtwdkif;twm\,lepf (unit) rsm;? oauFwrsm;? odyÜHcef;oHk;vufawGUypönf; 

rsm;udkvnf; wlnDpGmtokH;jyKMuonf/ tokH;rsm;aom ,lepf (unit) ig;rsdK; &Sdonf/ 

,if;wdkY\ twdkif;twmqdkif&m toHk;tEIef;rsm;\trnfrsm;ESifh oauFwrsm;udkMunfhí 

Z,m;wGifjznfhpGufyg/

odyÜHypönf; toHk;jyKyHk odyÜHypönf; toHk;jyKyHk

  (u) jcifwG,fzefwdkif

 

(c) bDum

vkyfief; (3)

 à odyÜHcef;okH; vufawGUypönf;rsm;udk azmfjyxm;ygonf/ Z,m;yg odyÜHypönf;rsm;udk 

rnfonhfae&mwGif toHk;jyKMuonfudk tkyfpkvdkuf aqG;aEG;NyD; jznfhpGufyg/

trsdK;trnf
twkdif;twm\,lepf (unit)

tcsdef (time)

tuGmta0; (distance)

tylcsdef (temperature)

j'yfxk (mass)
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ausmif;oHk;pmtkyf odyÜH q|rwef;

trnf oauFw

atmufqD*sif O

[dkuf'½dk*sif H

Edkufx½dk*sif N

umAGef C

vkyfief; (4)                                                        

 à j'yfpifrsm;udk ukd,fpm;jyKaom oauFwrsm;udkvnf; wlnDpGm tokH;jyKcJhMuonf/

 à oifwkdYMum;zl;orQ "mwfaiGUrsm;ESifh owåKrsm;\trnfrsm;udk azmfjyyg/

 à j'yfpifrsm;pGm&Sdonfhteuf ywf0ef;usifwGif aeYpOfxdawGUae&aom j'yfpiftufwrf 

tcsdKU\ oauFwrsm;rSm atmufygtwdkif;jzpfonf/

 (*) axmufwdkif
(C) oHk;acsmif;axmuf

(i) 'pf*spfw,fcsdefcGif
(p) AefqifrD;wdkif

(q) vufawGUcef;oHk;

rsufrSef (Z) omrdkrDwm

t"dutcsufrsm;

 � EdkifiHtoD;oD;rS odyÜHynm&Sifrsm;onf wdkif;wmrIrsm;wlnDpGm aqmif&GufEdkif&eftwGuf 

tjynfjynfqdkif&m pH,lepfrsm; (Standard International Unit) udkowfrSwfMuonf/ 

 � twdkif;twm (Unit) - twdkif;twmwpfckudk azmfjyaom ,lepf/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

t"dutcsufrsm;

 � okawoevkyfief;qkdonfrSm todynm? A[kokw? tawGUtMuHKrsm;udk tajccHí 

vlom;ESifh ywf0ef;usiftwGuf aumif;rGefaomtusdK;jzpfxGef;aprnfh wDxGifqef;opf 

csufrsm;udk pepfwpfus awG;ac:BuHqzefwD;jcif; jzpfonf/

 � odyÜHynm&Sifrsm;\ pkaygif;aqmif&Gufjcif;rsm;aMumifh urÇmhvlom;rsm;twGuf 

aumif;usdK;rsm;pGm &&Sdaponf/

avhusifhcef;

1/  vufawGUprf;oyfcsufrsm;udk twlwuGyl;aygif;vkyfaqmifpOf rnfodkY cHpm;&oenf;/ 

vkyfaqmifNyD;aemuf rnfonfh tusdK;aus;Zl;&&Sdonf[k xifygoenf;/           

1-6 odyÜHenf;ynmtoHk;csrIrsm;

 vlom;wdkYonf odyÜHenf;ynmrsm;udk aeYpOfb0wGif yHkpHtrsdK;rsdK;jzifh toHk;jyKvsuf&SdMu 

onf/ xdkodkYtoHk;jyK&mwGif vlom;wdkY\ toHk;csrIESifh oabmxm;ay:rlwnfí tusdK; 

oufa&mufrItrsdK;rsdK;&SdyHkudk þoifcef;pmwGif avhvmMurnf/

avhusifhcef;

1/ pmoifcef;ESifh ausmif;a&SUtvHwkdiftMum;&Sd tuGmta0;udk cefYrSef;yg/ 

2/  wpfNrdKUESifhwpfNrdKUtuGmta0;udk rnfonfh twdkif;twm,lepf (unit) jzifh azmfjy 

avh&Sdoenf;/ 

3/ vufawGUcef;oHk; a&xkxnfwdkif;ud&d,mwpfckudk azmfjyyg/

1-5 odyÜHynm&Sifrsm;\ twlwuGyl;aygif;vkyfaqmifyHkrsm; 

 odyÜHynm&Sifrsm;onf vufawGUprf;oyfcsufrsm;jyKvkyf&mwGif twlwuG yl;aygif; 

vkyfaqmifavh&SdMuonf/ 

vkyfief; (1)                       

 à odyÜHvufawGUprf;oyfcsufwpfckudk yl;aygif;aqmif&Gufjcif;jzifh wdusrSefuefaom &v'f 

rsm;&&SdEdkifonf/ xdkodkY&&SdyHkudk oifwdkYudk,fwdkif odyÜHynm&SifuJhokdY,lqí atmufyg 

prf;oyfcsufudk twlwuG yl;aygif;vkyfaqmifMunfhyg/

 1/ tkyfpktvdkuf a&yrmP tnDtrQxnfhxm;aom zefcGufwpfckpD,lyg/

 2/ tdrfokH;qm; [if;cyfZGef; 2 ZGef;pD,lyg/

 3/ qm;rsm; vkH;0aysmf0ifoGm;onftxd azsmfyg/ Mumcsdefudk rSwfom;yg/

 4/ awGU&Sdcsufrsm;udk pmaMumif;a& 3 aMumif;cefY a&;yg/ xdkYaemuf tkyfpkvdkuf 

aqG;aEG;zvS,fNyD; Mumcsdefrsm;udk EdIif;,SOfyg/ rwlnDaom tajzrsm;udk tkyfpk 

tcsif;csif;aqG;aEG;í tajz&Smyg/ &&Sdvmaom tcsufrsm;udk twef;odkY wifjy 

yg/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

pOf e,fy,f tokH;jyKjcif;

oifhavsmfpGmokH;jcif;jzifh  

&&SdEdkifaomtusdK;aus;Zl;

ydkrdkokH;pJGjcif;aMumifhjzpfay:

Edkifaomqkd;usdK;

1 pdkufysdK;a&; "mwfajrMoZm

2 usef;rma&; aq;0g;

3 tpm;taomuf

qm;

EGm;EdkY

oD;ESHpdkufcif;wGif "mwkaA'ydk;owfaq;zsef;jcif;

puf½kyfrsm;toHk;jyKí um;rsm;wyfqifxkwfvkyfjcif;

tPkjrL"mwfaygif;zdk

"mwkvufeuftoHk;jyKjcif;

puf½kyfrsm;toHk;jyKí ppfwdkufjcif;

tPkjrLAHk;

vkyfief; (2)                                                                                                            

 à atmufygo½kyfazmfykHrsm;udkavhvmNyD; oifwkdY\ xifjrif,lqcsuf (tusdK;ESihftjypf) udk 

cefYrSef;aqG;aEG;yg/ (vkyfief; (1) udk tajccHyg/)

vkyfief; (1)                                                                                   

 à pkdufysdK;a&;? usef;rma&;? tpm;taomufwkdYwGif tokH;jyKaomypönf;tcsdKU\ tusdK;ESifh 

tjypfudk tkyfpktwGif;aqG;aEG;yg/ awGU&Sdcsufrsm;udk tkyfpktcsif;csif;zvS,fyg/

https://goo.gl/images/2Y12XF

https://goo.gl/images/Rke2hy

https://goo.gl/images/xB3Taw

https://goo.gl/images/C3duV8

https://goo.gl/images/dEDC1s

https://goo.gl/images/fbPeDJ
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ausmif;oHk;pmtkyf odyÜH q|rwef;

t"dutcsuf

 � prf;oyfcsufwpfckwGif prf;oyfrnfht&mjzpfap? prf;oyfrnfhtajctaewpfckckjzpfap 

ajymif;vJonfESifhtrQ ,if;\&v'fonfvnf; ajymif;vJonf/ 

tkyfpk a& qm; Mumcsdef

1 1 zefcGuf 1 ZGef;

2 1 zefcGuf 2 ZGef;

3 1 zefcGuf 3 ZGef;

txufygprf;oyfcsufrS awGU&Sdcsufrsm;udk oHk;oyfwifjyyg/

t"dutcsufrsm;

 � odyÜHenf;uspl;prf;azmfxkwfcsufrsm;onf vlom;wdkY\ b0udk enf;trsdK;rsdK;jzifh wdk;wuf 

jrifhrm;apaomfvnf; wpfcgwpf&H tEÅ&m,fjzpfapEdkifonf/

 � odyÜHenf;ynmrsm;udk toHk;cs&mwGif vlom;wdkY\ toHk;csrIESifhoabmxm; ay:rlwnfí 

aumif;usdK;&SdouJhodkY qdkk;usdK;rsm;vnf;&Sdonf/

avhusifhcef;                                                              

1/ aq;okawoevkyfief;rsm;wGif wd&pämefi,f (<uuf) av;rsm;udk aq;0g;opfrsm; prf;oyf 

azmfxkwf&ef toHk;jyKMuonf/ þodkYtoHk;jyKjcif;onf

 (u) vGJrSm;pGmtoHk;jyKjcif;[k,lqNyD; rvkyfoifhaMumif; jiif;qdkMuonf/

 (c) vlom;rsm; tema&m*guif;&Sif;NyD; oufwrf;&SnfaeEdkifa&;twGuf  aq;0g;opfrsm; 

prf;oyfazmfxkwf&mwGif toHk;jyKEdkifonf[k ,lqMuonf/

 txufygtqdk ESpfckteuf rnfonfhtqdkudk vufcHygoenf;/ tb,faMumifhenf;/

1-7 odyÜHprf;oyfcsufESihf &v'f

 odyÜHprf;oyfcsufrsm;jyKvkyf&mwGif  yg0ifypönf;rsm;ESifh tajctaet&yf&yfay: rlwnfí 

&v'ftrsdK;rsdK;ajymif;vJEdkifonf/                                  

vkyfief; (1)  

 tkyfpkvdkuf atmufyg prf;oyfcsufwpfckudk vkyfaqmifMunfhyg/                                                      

 à a&yrmP tnDtrQ,lyg/

 à tkyfpk (1) onf qm; 1 ZGef; (pm;yGJwifZGef;)? tkyfpk (2) onf qm; 2 ZGef;? tkyfpk (3) 

onf qm; 3 ZGef;,lyg/

 à a&xJodkY owfrSwfxm;aom qm;yrmPudkxnfhí vHk;0aysmf0ifoGm;onftxd arTyg/

 à qm;tm;vkH;aysmf0ifoGm;onfh Mumcsdefukd rSwfom;yg/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

yHk (1-3) "mwfaiGUonf tylaMumifh ajymif;vJyHk

avhusifhcef;

 vkyfief; 1 yg prf;oyfcsufwGif

1/ yrmP ajymif;vJtoHk;jyKxm;aomypönf;rSm rnfonf jzpfoenf;/ 

2/ yHkaotjzpf owfrSwfxm;aomt&mrSm tb,fenf;/ 

3/ Mumcsdefonf rnfonfhtay:rlwnfí ajymif;vJoenf;/ 

1-8 odyÜHenf;usvkyfief;pOfrsm;    

 odyÜHynm&Sifrsm;onf vufawGUprf;oyfcsufrsm;jyKvkyf&mwGif vkyfief;pOf tqifhqifh 

owfrSwfí vkyfaqmifavh&SdMuonf/                                  

vkyfief; (1)    

 yHk (1-3) udkMunfhí prf;oyfcsufudkavhvmyg/

 à "mwfaiGUonf tylaMumifh ajymif;vJyHkudk prf;oyfcsufjyKvkyfrnf/ (vkdtyfaomypönf;rsm; 

- zefykvif;tvGwfwpfvHk;? ylazmif;? a&aEG;yl? a&aEG;ylxnfh&efZvHk? a&mfbm vuftdwf 

odkYr[kwf t0wfp/)

 à aemufqHk;wGif &&Sdrnfhtajzudk BudKwifcefYrSef;yg/ 

 à q&mvkyfaqmifjyaom prf;oyfcsufjyKvkyfyHktqifhqifhudk tkyfpkvdkuf rSwfom;yg/

 à ylazmif; rnfodkYjzpfvmonfudk apmifhMunfhNyD; awGU&Sdcsufrsm;udk tkyfpktvdkuf rSwfpk 

pmtkyfwGif rSwfom;yg/

 à awGU&Sdcsuf? prf;oyfcsufrS&&Sdaom tajzudk wifjyyg/

vkyfief; (2)                                                        

 à atmufygar;cGef;rsm;udk tkyfpkvdkufaqG;aEG;ajzqdkyg/ 

 (1) ,ckjyKvkyfaom prf;oyfcsuf\trnfrSm tb,fenf;/

 (2) aemufqHk;wGif&&Sdrnfhtajzudk rnfuJhodkY cefYrSef;cJhMuoenf;/

 (3) prf;oyfcsuf jyKvkyfcJhyHktqifhqifhudk jyefvnfajymjyyg/

 (4) rSwfpkpmtkyfwGif rSwfom;xm;aom awGU&Sdcsufrsm;udk ajymjyyg/

 (5) awGU&Sdcsufrsm;rS aumufcsufcsxm;aomtajzudk wifjyyg/

ylazmif;

a&mfbmvuftdwf

zefykvif;

a&aEG;
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ausmif;oHk;pmtkyf odyÜH q|rwef;

t"dutcsufrsm;

 � odyÜHynm&Sifrsm;onf vufawGUprf;oyfcsufrsm;jyKvkyf&mwGif (1) prf;oyfcsufudk 

owfrSwfjcif; (2) &v'fcefYrSef;jcif; (3) vufawGUvkyfaqmifyHk tqifhqifh (4) tcsuft 

vufpkaqmif;jcif; (5) aumufcsufcsjcif; [laom odyÜHenf;usvkyfief;pOftqifhqifhudk 

toHk;jyKí vkyfaqmifMuonf/

 � prf;oyfcsufwpfckwGif odyÜHenf;usvkyfief;pOfrsm;udk vdkufemjcif;jzifh vufawGUvkyfief; 

rsm;udk atmifjrifpGmaqmif&GufEdkifonf/

avhusifhcef;                                                        

1/ vufawGUprf;oyfcsufrsm;jyKvkyf&mwGif vkyfaqmif&rnfh odyÜHenf;usvkyfief;pOfrsm; 

udk azmfjyyg/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

tcef;(2)

j'yf (Matter)

ed'gef;

 uREfkyfwkdY\ ywf0ef;usifwGif ae&m,lEdkifonfh ouf&SdoufrJh t&m0w¬Ktm;vkH;onf 

j'yfrsm; jzpfonf/ j'yfrsm;udk ao;i,faomtrIefuav;rsm;jzifh zJGUpnf;xm;NyD; tcJ? t&nfESifh 

taiGU[lí tajctae 3 rsdK; awGUEkdifonf/ ,if;wdkY\ *kPfowdårsm;rwlnDMuyg/ tajctae 

wpfckrS tjcm;tajctaewpfckodkY ajymif;vJEdkifonf/ t&m0w¬KwpfckwGifyg&Sdaom j'yfrsm;\ 

yrmPudk ,if;t&m0w¬K\ j'yfxk (mass) [kac:onf/

2-1 j'yfESifhj'yfwdkY\tajctaersm; (Matter and Their States)

 à j'yfqdkonfrSm tb,fenf;/ 

 à j'yfwdkYonf tcJ odkYr[kwf t&nf odkYr[kwf taiGU[laom tajctaewpfrsdK;rsdK;jzifh 

wnf&SdEkdifonf/

 à tcJonfj'yfwpfrsdK;jzpfNyD; ,if;wGif wdusaomxkxnfESifh wdusaomyHkoP²mef&Sdonf/ 

ae&m,lNyD; zdodyfír&yg/

 à t&nfonfj'yfwpfrsdK;jzpfNyD; ,if;wGif wdusaomxkxnf&SdNyD; wdusaomyHkoP²mef r&Sd 

yg/ xnfhonfhcGufay:rlwnfí yHkoP²mefajymif;vJEdkifonf/ ae&m,lNyD; zdodyfír&yg/

 à taiGUonfj'yfwpfrsdK;jzpfNyD; ,if;wGifwdusaomxkxnfESihf wdusaomyHkoP²mefr&Sdyg/ 

ae&mwdkif; ysHUESHU0ifa&mufEdkifNyD; zdodyfí&onf/

vkyfief;

 à pmoifcef;ywf0ef;usifwGif tcJtajctae&Sd t&m0w¬Krsm;udkajymyg/

 à pmtkyft&G,ftpm; tBuD;tao;? txltyg; rwlnDaom pmtkyfwpftkyfpDudk,lí 

EdIif;,SOfMunfhyg/ 

 à wpftkyfESifhwpftkyf vufjzifhqMunfhyg/ rnfonfu ydkíav;oenf;/ rnfonfu ydkí 

ae&m,loenf;/

yHk (2-1) csdefcGifrsm;

 à xkdpmtkyfESpftkyfudk ae&majymif;í txufygtwdkif; prf;oyfMunfhyg/

 à t&nftajctae&Sd t&m0w¬Krsm;udk ajymyg/

 à cGufwpfck odkYr[kwf ykvif;tvGwfwpfckudk vufjzifhqMunfhyg/ xdkYaemuf ,if;xJodkYa& 
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ausmif;oHk;pmtkyf odyÜH q|rwef;

t"dutcsufrsm;

 � ouf&Sd? oufrJh t&m0w¬Ktm;vHk;udk j'yfrsm;jzifh zGJUpnf;xm;onf/

 � rnfonfht&m0w¬Krqdk j'yfxk&SdNyD; ae&m,lvSsif j'yf[kac:onf/

tenf;i,fxnfhí qMunfhyg odkYr[kwf csdefcGifjzifhcsdefMunfhyg/ rnfuJhodkYawGU&oenf;/

 à taiGUtajctae&Sd t&m0w¬Krsm;udk ajymyg/ avwGif tav;csdef&SdaMumif; oifrnfuJh 

odkY odEdkifoenf;/ t&m0w¬Krsm;\ tav;csdefudk odvdkvQif rnfonfht&mESifh csdefwG,f 

&oenf;/

avhusifhcef;

1/ ypönf;wpfck\ j'yfxkonf wpforwfwnf; &SdEdkif r&SdEdkif ajzqdkyg/

2/ t&nf\j'yfxkudk odvdkvQifrnfuJhodkY csdefwG,frnfenf;/

3/ ylazmif;twGif;&SdavwGif j'yfxk&SdaMumif; rnfodkYodEdkifrnfenf;/

4/ j'yfwdkYudk tb,faMumifh tajctae 3 rsKd; cGJjcm;Edkifoenf;/

5/ aeYpOf tpm;tpmpm;onfhtcg odkYr[kwf csufjyKwfonfhtcg awGU&Sd&onfh j'yf 

rsm;udk azmfjyyg/

6/ vlwdkY touf&Sif&ef rnfonfhj'yfypönf;rsm; vkdtyfoenf;/ j'yftajctae 3 rsdK;jzifh 

cGJjcm;azmfjyyg/

7/ oif\aeYpOfb0wGifxdawGU&aom j'yfypönf;rsm;udk j'yftajctae 3 rsKd;jzifh azmfjy 

yg/ 

8/ tcJ? t&nf? taiGU tajctae 3 rsdK;vHk; wnf&SdEdkifaom t&m0w¬Kudk azmfjyyg/

2-2 j'yf\0daoovu©Pmrsm; (Characteristics of Matter)

 tcJ? t&nfESifh taiGU tajctaewGif&Sdaom j'yfwdkY\ 0daoovu©Pmrsm; wlnDrI &Sd 

r&Sd avhvmMurnf/

vkyfief;(1)

 à tkyfpkvdkuf tcJ? t&nfESifh taiGUwdkY\ obm0tajctaersm;udk oifhavsmfaom 

Oyrmrsm;ay;í azmfxkwfyg/ awGU&Sdcsufrsm;udk Z,m;wGifjznfhpGufí twef;odkY wifjy 

yg/ rwlnDaom awGU&Sdcsufrsm;udk rSwfom;yg/

j'yf tajctae xkxnf &Sd̂ r&Sd yHkoP²mef &Sd̂ r&Sd zdodyfí &^r&

pmtkyf tcJ &Sd &Sd r&
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;fewr|q HÜydo fyktmp;kHo;fimsua

tcJ

 hfnuMhfnxJxmuDb íl,kdu;kHvfpwJcfumsua 

 Ykdofnr /gyfukdvfiw:yaJGy;mp ífnvfeyj fumeaYkdx /gy

/;fnefnr&UGwa
;dKsr;KdsrtJct )2-2( kHy

t&nf

  moa;mxhfnx fiGwJx;fivky 100  mL  DvDr( 

 fuGc dS&;Kdsr;Kdsrtfem²PokHy kdufn&t dS&fnxkx )mwDv

 ;mcjmGu hfnofnr /gyhfnuMhfnxJv;fimyja fiGw;Kdsr;Kdsrt

/;fneo&UGwa kdufusc
 ífnwlr:yafem²PokHyfuGc )3-2( kHy

kHyJv;fimyjafem²PokHy \fn&t

UGiat

 fuId½LS& kdufnofnr fe&fikdEfiS&fuot;msrdS&fuo 

 dS&fim&at /gymyja fikdEfirjr fikdEfirj hfizjdpfusr /;fneo&

/gykdqzja dS&r dS& ;ficj;lzUGwa kdu;msrUGiat moa

 l, UKdsct;fey moadS&YHet Ykdo;fiGwt;fecfiomp 

/;fnefnr&UGwa fusc;mcj;lx hfnofnr /gymvfimqa

;msrfusctud"t

 /gy&r ífydodz  /fnodS&fem²PokHymoasudw hfiSEfnxkxmoasudw fnoJct

  :yafuGchfnohfnx /gydS&r fem²PokHymoasudw ;DyNdS&fnxkxmoasudw fnofn&t

/gy&r ífydodz /fnofikdEJv;fimyjafem²PokHy ífnwlr

  \;msr;fnöpyhfnohfnx /gydS&rfem²PokHymoasudw fhiSEfnxkxmoasudw fnoUGiat

 /fno&ífydodz /fnodS&fnwUHSEUHsy ífukdvkdufnxkx

;fimzalyva )4-2( kHy

 ;fechfisuhva

  /gyJGwfOS, hfiSEmP©uvooad0m&fidkqfuo kdu;Do;Dot;fnöpygyfumta /1

/fnodS&fem²PokHymoasudwhfiSE fnxkxmoasudw )1(  fn&Kdsct )u(

/gydS&rfem²PokHymoasudw ;DyNdS&fnxkxmoasudw )2( fis*Dqfumta )c(

/gydS&rfem²PokHymoasudw hfiSEfnxkxmoasudw )3(  ;uMa ?T&a )*(

               )2(;feifykv

fuscfyo;frp ;Kdsr 3 eatcjatfy'j

 ífykvKyjfuscfyo;frpUGwafuv kdu;msrmP©uvooad0 \YdkwUGiat hfiSEfn&t ?Jct 

/gy;mofwSr kdu;msrfuscdS&UGwa fumeaYkdx /gyfwkxfmza
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ausmif;oHk;pmtkyf odyÜH q|rwef;

2/ atmufyguGufvyfrsm;udk jznfhpGufyg/

(u) wdusaomyHkoP²mefESifh wdusaomxkxnfr&Sdonfh zdodyfí&aom t&m0w¬KrSm  

------------ jzpfonf/

(c) tcJonf ------------ yHkoP²mef&Sdonf/

(*) xnfhonfhcGufay:rlwnfí yHkoP²mefajymif;vJEdkifonfrSm ------------ jzpfonf/

3/ atmufygar;cGef;rsm;udkajzqdkyg/

(u) oHwHk;wpfckudk tb,faMumifh tcJ[k owfrSwfEdkifoenf;/

(c) qDudk tb,faMumifh t&nf[k owfrSwfEdkifoenf;/

(*) atmufqD*sif"mwfaiGUESifh rdk;ysHylazmif;xJ&Sd [dkuf'½dk*sif"mwfaiGUwdkYudk tb,f 

aMumifh taiGU[k owfrSwfEdkifoenf;/

(C) ouf&Sdowå0grsm; &SLoGif;onfrSm rnfonfh"mwfaiGU jzpfoenf;/ &SLxkwfvdkuf 

onfrSm rnfonhf "mwfaiGU jzpfoenf;/

(i) a&ikyform;rsm;ESifh vlemrsm;twGuf vdktyfaom"mwfaiGUrSm rnfonfh"mwfaiGUjzpf 

oenf;/

(p) aMumfjimqkdif;bkwfrsm;twGif; tokH;jyKxm;aom "mwfaiGUrSm rnfonhf"mwfaiGU 

jzpfoenf;/

2-2-1 trIefrsm;\wnf&SdrIESifha&GUvsm;rI (Arrangement and Movement of Particles)

 j'yfrsm;\tajctaeay:rlwnfí ,if;wdkY\ xkxnf? yHkoP²mefESifh zdodyfEdkifrI &Sd r&Sd 

ponfwdkYudk avhvmcJhNyD;jzpfonf/ j'yfwGifyg&Sdaom trIefrsm;\ wnf&SdrIESifha&GUvsm;rIudk 

avhvmMurnf/

vkyfief;(1)

tcJ

 yHkwGif a&TwHk;&Sd trIefuav;rsm;onf rnfuJh 

odkY zGJUpnf;xm;oenf;/ trIefwpfckESihfwpfckMum; 

ae&mvyfrsm;udk rnfodkYawGU&oenf;/ ajzqdkyg/

yHk (2-5) tcJwGif

trIefrsm;\ zGJUpnf;wnf&SdykH

t&nf

 yHkwGif a&&Sd trIefuav;rsm;onf rnfuJhodkY 

zGJUpnf;xm;oenf;/ trIefwpfckESihfwpfckMum; ae&mvyf 

rsm;udk rnfodkYawGU&oenf;/ ajzqdkyg/

yHk (2-6) t&nfwGif

trIefrsm;\ zGJUpnf;wnf&SdykH
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ausmif;oHk;pmtkyf odyÜH q|rwef;

yHk (2-8) tcJ? t&nfESifh taiGUxJ&Sd trIefrsm;\ zGJUpnf;yHkudk o½kyfazmfyHk

(u) tcJ

(c) t&nf

(*) taiGU

taiGU

 yHkwGif taiGU&Sd trIefuav;rsm;onf rnfuJhodkY 

zGJUpnf;xm;oenf;/ trIef wpfckESihfwpfckMum; ae&mvyf 

rsm;udk rnfodkYawGU&oenf;/ ajzqdkyg/

yHk (2-7) taiGUwGif

trIefrsm;\ zGJUpnf;wnf&SdykH

vkyfief;(2)

 à tkyfpkk 3 pkcGJí tcJ? t&nff? taiGUwdkYwGifyg0ifaom trIefuav;rsm;\ zGJUpnf;yHkudk 

ydkrdkí em;vnfoabmaygufap&efo½kyfazmfrnf/ yxrtkyfpkonf tcJoP²mef o½kyf 

azmf&ef a&SUaemuf 3 wef;pDyg/ a&SUqHk;wef;&Sd ausmif;om; 5 OD;onf wpfOD;ESifhwpfOD; 

vufcsif;csdwfí yl;uyfpGm &yfaeyg/ 'kwd,wef;&Sd ausmif;om; 5 OD;onf a&SUrS 

ausmif;om; 5 OD;\ ycHk;udk vufESpfzufjzifh cdkifNrJpGm toD;oD;udkifxm;yg/ wwd,wef;&Sd 

ausmif;om;rsm;onfvnf; xdkenf;wl vkyfaqmifyg/ ausmif;om;tm;vHk; rdrdae&mwGif 

omjznf;nif;pGm vIyf&Sm;Munfhyg/ rnfonfudk udk,fpm;jyKoenf;/ 

 à 'kwd,tkyfpkrStcsKdUonf wpfOD;ESifhwpfOD; tenf;i,fcGmí &yfyg/ tcsKdUonf yl;uyfí 

&yfyg/ ausmif;om;tm;vHk;ae&mwGifom jznf;nif;pGm vIyf&Sm;Munfhyg/ rnfonfudk 

udk,fpm;jyKoenf;/

 à wwd,tkyfpkrS ausmif;om;rsm;onf OD;wnf&mrsdK;pHkESifh vIyf&Sm;oGm;vmyg/ rnfonfudk 

ukd,fpm;jyKoenf;/ tb,faMumifhenf;/  tkyfpkwpfckpD\ o½kyfazmfrIudk jyefvnfoHk;oyf 

í rSwfcsufcsyg/

t"dutcsufrsm;

 � trIefuav;rsm;onf tcJ? t&nf? taiGUwdkYwGif rwlnDaomtpDtpOfjzifh wnf&Sdonf/

 � tcJ? t&nf? taiGUwdkY\ 0daoovu©©©Pmrsm; rwlnDMujcif;rSm zGJUpnf;xm;aom 

trIefuav;rsm;\ pDpOfwnf&SdyHk uGJjym;aomaMumifh jzpfonf/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

avhusifhcef;

1/ tb,faMumifh tcJudkzdodyfí r&oenf;/ taMumif;jyajzqdkyg/

2/ tb,faMumifh t&nfudkzdodyfí r&oenf;/ taMumif;jyajzqdkyg/

3/ pmoifcef;xJESifh rdk;ysHylazmif;xJwGif taiGUrsm;wnf&SdyHk wlnDrI &Sd r&Sdqef;ppfyg/

4/ tcJ? t&nf? taiGUwdkYwGif trIefuav;rsm;tcsif;csif; qGJiiftm;udk BuD; pOf i,fvdkuf 

pDpOfwifjyyg/

5/ aMu;eDESihf aiGudk tokH;taqmifypönf;rsm;tjzpf jyKvkyfvkdvQif rnfodkYjyKvkyf&rnf 

enf;/ zJGUpnf;xm;aomtrIefrsm; rnfokdYajymif;vJoGm;onfudk yHkESifhazmfjyyg/

vkyfief;(3)            

 à avhvmawGU&Sdcsufudk tajccHí tcJ? t&nfESifh taiGUwdkYwGif zGJUpnf;xm;aom trIef 

uav;rsm;\ tpDtpOf? qGJiiftm;ESifh a&GUvsm;rIwdkYudk Z,m;wGif jznfhpGufyg/

0daoovu©Pm tcJ t&nf taiGU

trIefrsm;\ wnf&SdyHk 

tpDtpOf

azmfjycsuf ? ? ?

trIefuav;rsm;\ 

qGJiiftm;

? ? ?

trIefrsm;\ a&GUvsm;rI ? ? ?

t"dutcsufrsm;

 � tcJwGif&Sdaom trIefuav;rsm;onf wdusaomtpDtpOfjzifh pepfwus uspfvspfpGm 

zGJUpnf;wnf&Sdonf/ trIefwpfckESifhwpfckMum; ae&mvyf tvGefenf;yg;í qGJtm;tvGef 

aumif;onf/ xdkUaMumifh tcJwGif wdusaom yHkoP²mef&Sdonf/

 � t&nfwGif&Sdaom trIefuav;rsm;onf tcJavmuf uspfvspfpGm zGJUpnf;xm;jcif; r&Sd 

aomfvnf; tcsif;csif; qGJiiftm;&Sdonf/ trIefwpfckESifhwpfckMum; ae&mvyfonf 

tcJ&Sd ae&mvyfxufydkí vGwfvyfpGm vIyf&Sm;Edkifonf/

 � taiGUwGif&Sdaom trIefuav;rsm;onf wpfckESifhwpfck pepfwuspDpOf zGJUpnf;xm; 

jcif; r&Sdyg/ trIefwpfckESifhwpfck tvGefa0;uGmpGmwnf&SdNyD; qGJiiftm;tvGefenf;í 

vGwfvyfpGm a&GUvsm;Ekdifonf/ trIefuav;rsm;onf vm;&mrsdK;pHkodkY ysHUESHYvsuf&Sdonf/ 

taiGUwGif ae&mvyfrsm;pGm&SdaomaMumifh zdodyfí&onf/
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ausmif;oHk;pmtkyf odyÜH q|rwef;

avhusifhcef;

1/ atmufygwdkYrS tajzrSefudk a&G;cs,fyg/

(u) tcJwGif&Sdaom trIefuav;rsm;onf (pepfwus? pepfrus? vGwfvyfpGm) 

pDpOfwnf&Sdonf/

(c) t&nfwGif&Sdaom trIefuav;rsm;onf wpfckESifhwpfck (eD;uyfpGm? a0;uGmpGm? 

toifhtwifh eD;uyfpGm) wnf&Sdonf/

(*) taiGUwGif&Sdaom trIefuav;rsm;onf (vm;&mwpfzufwnf;? vm;&mESpfzuf? 

vm;&mrsKd;pHk) odkY a&GUvsm;Edkifonf/

(C) j'yftajctae 3 rsKd;wdkY\ obm0rwlMujcif;rSm zGJUpnf;xm;aom trIefuav; 

rsm;\ (vm;&m? pDpOfwnf&SdyHk? wkefcgrI) rwlnDaomaMumifhjzpfonf/

2/ atmufygwdkYudk taMumif;jy ajzqdkyg/

(u) tkwfeH&HtwGif;odkY xdk;azmufr0ifa&mufEdkifjcif;

(c) a&ul;uefwGif; a&ul;Edkifjcif;

(*) taiGUrsm;Mum;wGif oGm;vmvIyf&Sm;Edkifjcif;

2-3 j'yfwdkY\tajctaeajymif;vJjcif; (Changes of States of Matter)

 j'yfwdkYonf tajctaewpfckrS tjcm;tajctaewpfckodkY rnfuJhodkY ajymif;vJEdkif 

oenf;/ 

vkyfief;(1)

 à tajctaewpfckrSwpfckodkY ajymif;vJEkdifaom j'yfypönf;rsm;udk Z,m;wGifjznfhpGufyg/

tcJ rS t&nf t&nf rS tcJ tcJ rS taiGU t&nf rS taiGU taiGU rS t&nf

a&cJwHk; á a&

 à xdkYaemuf a&cJwHk;udkudkifMunfYyg odkYr[kwf cGufwpfckwGifxnfhí acwåapmifhqdkif; 

Munfhyg/ rnfodkY jzpfoGm;rnfenf;/ tb,faMumifhenf;/ pm;p&mrkefYrsm;teuf 

yg;pyftwGif;xnfhvdkufaomtcg tcsdeftenf;i,ftwGif; tcJrSt&nfodkY ajymif;vJ 

oGm;aom pm;p&mrsm;udk azmfjyyg/ a&rS a&cJtoGifodkY rnfuJhodkY ul;ajymif;Ekdifrnfenf;/

vkyfief;(2)

 à a&cJwHk;i,fav;rsm;udk cGufwpfckwGifxnfhNyD; acwåapmifhqdkif;Munfhyg/ rnfodkYjzpfoGm; 

oenf;/ qufvufí q&mESifhtwl a&tenf;i,fygaom cGufudk tylay;Munhfyg/ 

rnfodkY jzpfoGm;rnfenf;/ cGufwpfckxJwGif a&ylxnfhMunfhvdkufygu rnfonfudk awGU 

&rnfenf;/ xkdcGufudk tzHk;zHk;vdkufvQif rnfonfudk awGU&rnfenf;/ jzpfpOftqifhqifh 
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ausmif;oHk;pmtkyf odyÜH q|rwef;

avhusifhcef;

1/ udkumudkvmtcsdK&nfudk ykvif;xJrS a&cJ&SdaomzefcGufxJodkY 

xnfhvQif awGU&SdEdkifonfh j'yfwdkYukd azmfjyyg/

2/ atmufyguGufvyfrsm;udk oifhavsmfaom pum;vHk;? pum;pk wdkYjzifh 

jznfhpGufyg/

a&cJ a& a&aiGU

tylay; ?

? tat;cH

\ vkyfaqmifcsufESifh awGU&Sdcsufudk a&;yg/

yHk (2-9) j'yfwdkY\ tajctaeajymif;vJjcif;

a&cJ a& a&aiGU

tylay; tylay;

tat;cH tat;cH

 à xdkYaemuf vufawGUrSwfwrf;a&;yg/ tcJrSt&nf? t&nfrS tcJ? t&nfrStaiGU? taiGUrS 

t&nfodkYajymif;vJ&ef rnfonfhtcsufay: rlwnfoenf;/ tvm;wljzpfpOfrsdK;udk Oyrm 

wpfckay;í wifjyyg/

t"dutcsufrsm;

 � t&nftajctaerS taiGUtajctaeodkY ajymif;vJaomjzpfpOfudk taiGUjyefjcif;    

(Vapourization) [kac:onf/

 � taiGUtajctaerS t&nftajctaeodkY ajymif;vJaomjzpfpOfudk aiGU&nfzGJUjcif;    

(Condensation) [kac:onf/

 � tcJtajctaerS taiGUtajctaeodkY wdkuf½dkufajymif;vJaomjzpfpOfudk tcJtaiGUjyef 

jcif; (Sublimation) [kac:onf/

 � tcJ? t&nf? taiGUwdkY tajctaewpfckrSwpfckodkY ajymif;vJ&ef tylay;jcif;? tat;cH 

jcif; jzpfpOfrsm; vdktyfonf/

 � tcJtajctaerS t&nftajctaeokdY ajymif;vJjcif;udk t&nfaysmfjcif; [kac:onf/ 

xdkodkY ajymif;vJ&ef tylvdktyfonf/

 � t&nftajctaerS taiGUtajctaeokdY ajymif;vJjcif;udk t&nfqljcif; [kac:onf/

 � t&nftajctaerS tcJtajctaeodkY ajymif;vJjcif;udk t&nfcJjcif; [kac:onf/

tylay; tylay;

tat;cH tat;cH
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ausmif;oHk;pmtkyf odyÜH q|rwef;

3/ za,mif;wdkifudk rD;xGef;onfhtcg za,mif;onf rnfuJhodkYajymif;vJoGm;oenf;/ 

tat;cHvQif rnfuJhodkY xyfrHajymif;vJoGm;oenf;/

4/ toD;? t&Gufrsm;udk aeylxJwGif Mum&SnfpGm aevSef;onfhtcg rnfodkYjzpfoGm; 

oenf;/ tb,faMumifhenf;/

2-4 aysmfrSwf? cJrSwfESifh qlrSwf ( Melting Point, Freezing Point and Boiling Point )

2-4-1 aysmfjcif;ESifhaysmfrSwf (Melting and Melting Point)

vkyfief;(1)

oGm;rnfenf;/ txufygjzpfpOfudktajccHí taiGUudktat;cHvQifvnf; rnfokdYjzpf 

rnfenf;/ ykHESifhwuG ajzqkdyg/

vkyfief;(2)

t&nfaysmfjcif; (Melting)

 q&mESifhtwl a&cJt&nfaysmfjcif; prf;oyfcsufudk jyKvkyfyg/ tcJtjzpfrS t&nf 

tjzpfodkY ajymif;vJaomtylcsdefudk aysmfrSwf [kac:onf/ a&cJonf 0 °C ('D*&DqJvfpD;,yf) 

wGif t&nfaysmfonf/ xkdYaMumifh a&cJ\ aysmfrSwfonf 0 °C ('D*&DqJvfpD;,yf) 32 °F ('D*&D 

zm&if[dkuf) jzpfonf/

yHk (2-11) tcJt&nfaysmfjcif;

 à rdrdwdkYudk,fwdkif yg0ifo½kyfazmfcJhaom tcJ? 

t&nf? taiGUwdkYwGif&Sdaom trIefrsm;\ 

obm0udk jyefvnfwifjyyg/

 à txufygyHkudkMunfhí tcJudktylay;vQif 

,if;&SdtrIefuav;rsm; rnfuJhodkY ajymif;vJ 

tylay;

tcJ

yHk (2-10) tcJtajctaerS 

t&nftajctaeodkY ajymif;vJjcif;

t&nf

t"dutcsufrsm;

 � tcJtjzpfrS t&nftjzpfodkY ajymif;vJaom tylcsdefudk aysmfrSwf[kac:onf/

 � a&cJ\aysmfrSwfrSm 0 °C (32  °F) jzpfonf/

avhusifhcef;

1/ a&onftcJtjzpfrS t&nftjzpfodkY tb,faMumifh ajymif;vJEdkifoenf;/ xkdjzpfpOfudk 

trnfay;yg/

2/ tcJt&nfaysmfjcif;jzpfpOftm; tokH;jyKonfhvkyfief;rsm;udkazmfjyyg/
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2-4-2 cJjcif;ESifhcJrSwf?qljcif;ESifhfqlrSwf

     (Freezing and Freezing Point, Boiling and Boiling Point)

vkyfief;(1)

yHk (2-12) t&nfcJjcif;

vkyfief;(2)

t&nfqljcif; (Boiling)

 t&nfaysmfjcif;jzpfpOfudk tajccHí t&nfqljcif; 

jzpfpOfudk BudKwifcefUrSef;yg/ ykHjzifhazmfjyyg/ a&onf 100 °C 

wGifqlyGufonf/ xkdYaMumifh a&qlrSwfonf 100 °C  (212 °F) 

jzpfonf/

t"dutcsufrsm;

 � t&nftjzpfrS taiGUtjzpfodkY ajymif;vJaomtylcsdefudk qlrSwf[k ac:onf/

 � a&\qlrSwfonf 100 °C (212 °F) jzpfonf/

 � qlrSwfatmuf tylcsdefrsm;wGif t&nfrStaiGUtjzpfodkY ajymif;vJjcif; (taiGUjyefjcif; - 

Evaporation) jzpfEdkifonf/

 � t&nftjzpfrS tcJtjzpfodkY ajymif;vJaomtylcsdefudk cJrSwf [kac:onf/

 � a&onf 0 °C wGifcJonf/ xdkUaMumifha&\cJrSwfonf 0 °C (32 °F) jzpfonf/

 � tylcsdef 0 °C (32 °F) onf a&\cJrSwf (t&nfrS tcJjzpfcsdef&Sd tylcsdef) jzpfouJhodkY 

a&\aysmfrSwf (tcJrS t&nfjzpfcsdef&Sd tylcsdef) vnf; jzpfonf/

t&nfcJjcif; (Freezing)

 tcJ t&nfaysmfjcif;jzpfpOfudktokH;jyKí t&nfcJ 

jcif; jzpfpOfjzpfay:yHkudk BudKwifcefYrSef;yg/ tcJt&nf 

aysmfjcif;rS o½kyfjyykHudkerlem,lí t&nfcJjcif;udk yHkjzifh 

azmfjyyg/ t&nftjzpfrS tcJtjzpfodkYajymif;vJjcif;udk t 

&nfcJjcif;[kac:NyD; xkdodkYajymif;vJaomtylcsdefudk cJrSwf 

[kac:onf/ a&onf 0 °C wGif cJonf/ xdkYaMumifh a&\

cJrSwfonf 0 °C (32 °F) jzpfonf/

yHk (2-13) t&nfqljcif;

avhusifhcef;

��� �����	
�������������������
�����	�����������������������	��������!#
���$%����=����

2/ atmufygjzpfpOfrsm;udk tylajymif;vJjcif;ay:rlwnfí tkyfpkESpfpkcJGyg/

 t&nfaysmfjcif;? t&nfqljcif;? cJjcif;? taiGUjyefjcif;? aiGU&nfzJGUjcif;

3/ aEG&moDwGif a&wGif;? a&uef? a&tdkifrsm;ü a&enf;&jcif;rSm tb,faMumifhenf;/
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tcef; (2) udk jyefvnfokH;oyfjcif;

tcJtaiGUjyefjcif;

t&nfaysmfjcif; taiGUjyefjcif;

t&nfcJjcif; aiGU&nfzGJUjcif;

j'yf

j'yf

j'yf

t&nf

t&nf

tcJ

tcJ

tcJ

- wdusaom yHkoP²mef&Sd

- wdusaom xkxnf&Sd

- zdodyfí r&yg/

taiGU

- wdusaom yHkoP²mefr&Sd

- wdusaom xkxnfr&Sd

- zdodyfí &onf/

t&nf

- wdusaom yHkoP²mefr&Sd

- wdusaom xkxnf&Sd

- zdodyfí r&yg/

taiGU

taiGU

j'yfwdkY\ tajctae

j'yfwdkY\ tajctae ajymif;vJjcif;

j'yfwdkY\ 0daoovu©Pmrsm;



24

ausmif;oHk;pmtkyf odyÜH q|rwef;

tcef;(3)

tm; (Force)

ed'gef;

þoifcef;pmonf ywf0ef;usifwGif odompGm jrifawGU&onfhtm;rsm;ESifh obm0 

tavsmuf jzpfay:aeaomtm;rsm;udk owdjyKrdvmNyD; xdktm;rsm;teuf j'yfqGJtm;? ½kef;jyeftm;? 

vQyfppftm;? oHvdkuftm;ESifh tav;csdefwdkYtaMumif;udk odyÜHenf;us em;vnfNyD; cGJjcm;od&Sdvmrnf 

jzpfonf/ xdkYtjyif xdktm;rsm;\ oabmobm0rsm;udk od&SdNyD; vufawGUb0wGif toHk;cswwf 

vmrnfjzpfonf/

3-1 tm;\t"dyÜm,f ������	
	�����������

tm;onf yHkoP²mef? t&G,ftpm;ESifh a&GUvsm;rIudk ajymif;vJapaom oufa&mufrI 

jzpfonf/

vkyfief; (1)             

 à pm;yGJwpfvHk;udk a&GUapvdkygu rnfodkYjyKvkyf&oenf;/ xdkodkYjyKvkyfEdkif&ef rnfonfht&m 

vdktyfoenff;/

vkyfief; (2)          

 à tm;\ t"dyÜm,fudk rnfodkYem;vnfoenf;/ 

 à tm;udk jrifEdkifjcif; &Sd r&Sd ajzqdkyg/

yHk (3-1) tm;oufa&mufrIaMumifh 

yHkoP²mef? t&G,ftpm;ajymif;vJyHk

(u) (c)

yHk (3-2) tm;oufa&mufrIaMumifh jzpfay:vmaom ajymif;vJrIrsm;

(*)

vkyfief;(4)

 à yHk (3-2) (u) ? (c) ESifh (*) wdkYwGif tm;oufa&mufrIaMumifh rnfonfhajymif;vJrIrsm; 

jzpfay:vmoenf;/

vkyfief;(3)

 à om;a&uGif; 1 uGif;udk qGJqefYMunfhygu 

om;a&uGif;onf rnfodkYjzpfoGm;oenf;/ 

 à om;a&uGif;udk qGJqefYEdkif&ef rnfonfht&m 

vdktyfoenf;/
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t"dutcsufrsm;

 � tm;onf t&m0w¬Kwpfck\yHkoP²mef? t&G,ftpm;ESifh a&GUvsm;rIudkajymif;vJapaom 

oufa&mufrIjzpfonf/

 � t&m0w¬Kwpfckay:odkY oufa&mufvdkufaomtm;udk rjrifEdkifyg/ xdkoufa&mufvdkuf 

aomtm;aMumifh t&m0w¬Kwpfck\ ajymif;vJrIrsm;udkom jrifEdkifygonf/

avhusifhcef;

1/ tm;qdkonfrSmtb,fenf;/

2/ t&m0w¬Kwpfckay:odkY tm;oufa&mufaomtcg xdkt&m0w¬Konf rnfodkYajymif;vJ 

Edkifoenf;/

3/ abmvHk;*dk;zrf;orm;wpfOD;onf tjrefEIef;jrifhaomabmvHk;udkzrf;rdoGm;vQif abmvHk; 

\tjrefEIef; rnfodkYjzpfoGm;rnfenf;/ 

3-2 tm;trsdK;rsdK; ( Forms of Forces )

 ywf0ef;usifwGif odompGmjrifawGUae&aom tm;rsm;ESifh obm0tavsmufjzpfay:aom 

tm;rsm;[lí&Sdonf/

vkyfief;

 à ywf0ef;usifwGif odompGmjrifawGU&aomtm;rsm;ESifh obm0tavsmufjzpfay:aom 

tm;rsm;taMumif; avhvmrnf/

 ywf0ef;usifwGif odompGmjrifawGUae&aom tm;rsm;rSm tav;csdef (weight) ? um,tm; 

(body force) ? ½kef;jyeftm; (elastic force) ? yGwfrItm; (friction) ? t&nftwGif;yifhrtm; 

(buoyancy) ? wGef;tm;ESifh qGJtm; (push and pull) ponfwdkY jzpfMuonf/

 obm0tavsmufjzpfay:aom tm;rsm;udk j'yfqGJtm; (gravitational force) ? vQyfppftm; 

(wGef;tm;ESifh qGJtm;) (electric force) ESifh oHvdkuftm; (wGef;tm;ESifh qGJtm;) (magnetic force) 

[lí avhvmEdkifonf/

 ,if;tm;rsm;teuf tm; 5 rsdK; taMumif;udk avhvmMurnf/

t"dutcsuf

 � ywf0ef;usifwGif odompGmjrifawGUae&aom tm;rsm;ESifh obm0tavsmufjzpfay: 

aomtm;rsm;[lí&Sdonf/

avhusifhcef;

1/ uGufvyfjznfhyg/

(u) av;cGypf&mü av;cGBudK;wGif jzpfay:aomtm;rSm --------------- jzpfonf/
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yHk (3-4) ypönf;wpfck ajrjyifay:odkYusyHk

(c) Murf;jyifay:wGif abmvHk;wpfvHk;udk vSdrfhvdkufaomtcg Murf;jyifESifh abmvHk;tMum; 

jzpfay:aom tm;rSm ------------- jzpfonf/

(*) vufa0SUxdk;&mü ----------- tm;udk toHk;jyK&onf/

2/ ywf0ef;usifwGif odompGmjrifawGUae&aom tm; 3 rsdK;udk Oyrmjzifh azmfjyyg/

3/ obm0tavsmufjzpfay:aom tm;rsm;udk OyrmESifhwuGazmfjyyg/

3-2-1 j'yfqGJtm; (Gravitational Force)

 0w¬Kwpfck\ j'yfxkqdkonfrSm t&G,ftpm;ae&m,lrI&SdNyD; yg0ifaomj'yfom;yrmPudk 

ac:onf/ j'yfxkudk ydóm? usyfom;? uDvdk*&rfwdkYjzifh wdkif;onf/

 j'yfxkESpfcktMum;jzpfay:aeaom tjyeftvSefqGJtm;udk j'yfqGJtm;[kac:onf/

vkyfief; (1)    

 à yHk (3-3) udk rnfodkY em;vnfygoenf;/

yHk (3-3)

vkyfief; (3)

ywf0ef;usifwGifawGU&aom j'yfqGJtm;taMumif;t&mrsm;ukd pOf;pm;Munfhyg/

 à j'yfqGJtm;ESifhoufqdkifaom Oyrm 3 ckudk pOf;pm;yg/

 à &&Sdaomtajzrsm;udk tkyfpkvdkuf wifjyyg/

t"ddutcsufrsm;

 � j'yfxkESpfcktMum;jzpfay:aeaom tjyeftvSefqGJtm;udk j'yfqGJtm;[kac:onf/

 � urÇmonf j'yfxkBuD;rm;aom t&m0w¬KjzpfaomaMumifh urÇmwGifvnf; qGJtm;&Sdonf/ 

t&m0w¬Kypönf;rsm; ajrjyifay:odkYusjcif;rSm urÇmhqGJtm;&SdaomaMumifhjzpfonf/

avhusifhcef;

1/ j'yfqGJtm;qdkonfrSm tb,fenf;/

2/ tay:odkYypfwifvdkufaom abmvHk;onf atmufodkYjyefusonfrSm tb,faMumifhenf;/

vkyfief; (2)    

 à rdrdwdkY\ vufxJwGif ypönf;wpfck 

udkifxm;NyD; vTwfcsMunfhyg/ rnfodkY 

jzpfoGm;oenf;/

 à t&m0w¬Krsm;udk ajrBuD;ay:odkY 

usapaomtm;rSm rnfonfhtm; 

jzpfoenf;/
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3-2-2 ½kef;jyeftm; (Elastic Force)

 ½kef;jyefEdkifaom t&m0w¬Kwpfckudk zdvQif odkYr[kwf qGJqefYvQif 0w¬K\yHkoP²mef ajymif; 

oGm;onf/ ,if;tay:oufa&mufaomtm;udk z,fvdkufygu rlvtajctaeodkY jyefvnf 

a&muf&Sdapaom tm;udk ½kef;jyeftm;[kac:onf/ xdkokdY rlvtajctaeodkY jyefvnfa&muf 

&Sdapaom *kPfowådudk ½kef;jyefowåd[kac:onf/

vkyfief; (1)

 à om;a&uGif;wpfuGif;ESifh BudK;wpfacsmif;udk qGJqefYaomtcg om;a&uGif;? BudK; ponfh 

ypönf;rsm;onf rnfodkY ajymif;vJoGm;ygoenf;/

t"dutcsufrsm;

 � ½kef;jyefEdkifaom t&m0w¬Kwpfckudk zdvQif odkYr[kwf qGJqefYvQif 0w¬K\yHkoP²mef 

ajymif;oGm;NyD; ,if;tay:oufa&mufaomtm;udk z,fvdkufygu rlvyHkoP²mefodkY jyef 

vnfa&muf&SdEdkifonf/ xdkodkY rlvyHkoP²mefodkY jyefvnfa&muf&Sdapaom *kPfowådudk 

½kef;jyefowdå[k ac:onf/

yHk (3-5) py&ift½kyf

 à ½kef;jyefowåd&Sdonfh0w¬Kudk tm;jyif;jyif;jzifh qGJqefYygu rnfodkY ajymif;vJoGm;rnfenf;/

 à py&ifudktoHk;jyKí jyKvkyfxm;aom t&m0w¬Kypönf;rsm;udk azmfjyyg/

vkyfief; (4)

ywf0ef;usifwGifawGU&aom ½kef;jyefowåd&Sdonfhypönf;rsm;udk pOf;pm;Munfhyg/

 à ½kef;jyefowåd&Sdonfhypönf;rsm;udk &SmazGyg/

 à tkyfpkwpfpku tcsufwpfcsufpDudk tvSnfhusajymyg/

vkyfief; (5)  

 py&ifwpfckudkjzpfap? om;a&uGif;wpfuGif;udkjzpfap tm;tenf;i,fjzifh qGJMunfhyg/ 

tm;ydkrdkpdkufxkwfí qGJMunfhyg/ rdrdwdkY tm;&SdorQ qGJqefYMunfhyg/ xdkYaemuf vTwfMunfhyg/ 

 à jzpfpOf 3 ckwGif om;a&uGif; t&G,ftpm;ajymif;vJjcif;udk EdIif;,SOfavhvmyg/

 à om;a&uGif;onf rlvyHkoP²mefodkY jyefvnfa&muf&Sdjcif; &Sd r&Sd ajzqdkyg/

vkyfief; (2)

 à om;a&uGif;udk qGJqefYaomtcg yHkoP²mef? t&G,ftpm; 

ajymif;vJoGm;onfrSm tb,faMumifhenf;/

vkyfief; (3)

 om;a&uGif;uJhodkY py&ifonfvnf; ½kef;jyefowåd&Sdaom 

t&m0w¬Kwpfckjzpfonf/

 à yHk (3-5) udk Munfhyg/ py&ifudk zdMunfhygu odkYr[kwf 

qGJqefYMunfhygu rnfodkY ajymif;vJoGm;oenf;/



28

ausmif;oHk;pmtkyf odyÜH q|rwef;

yHk (3-6) vQyfppf"mwfzdkrsm;ESifh vQyfppf"mwfrrsm;tMum; jzpfay:aomtm;trsKd;rsKd;

 � ½kef;jyefowåd&Sdonfh t&m0w¬Kwpfckay:odkY oufa&mufvdkufaom tm;udk z,fvdkufygu 

rlvtajctaeodkY jyefvnfa&muf&Sdapaomtm;udk ½kef;jyeftm;[kac:onf/

 � ½kef;jyefowåd&Sdaom 0w¬Kwpfckonf ,if;tay:oufa&mufaom tm;ay:rlwnfí 

yHkoP²mefESifht&G,ftpm;onf trsdK;rsdK;ajymif;vJEdkifonf/ yHkysufjcif;onf oufa&muf 

aom tm;yrmPay:wGif wnfrSDaeonf/

 � ½kef;jyefEdkifaomt&m0w¬Kwpfckudk cHEdkif0efxufydkrsm;aomtm;udktoHk;jyKí qGJqefYygu 

yHkysufEdkifNyD; rlvae&modkYjyefra&mufEdkifawmhyg/ ½kef;jyeftm;wGif uefYowfrI&SdaMumif; 

od&Sdxm;&rnf/

avhusifhcef;

1/ abmyiftwGif;&Sd py&ifudk zdjcif;? qGJqefYjcif;jyKvkyfMunfhí ½kef;jyefowådESifh ½kef;jyef 

tm; taMumif;&Sif;jyyg/

2/ ½kef;jyefowåd&Sdonfh ypönf;rsm;udk oifodorQ azmfjyyg/

3/ ½kef;jyeftm;wGif uefYowfrI&SdaMumif; rnfodkYodEdkifoenf;/

3-2-3 vQyfppftm; (Electric Force)

 vQyfppftm;qdkonfrSm vQyfppf"mwfzdkESifh vQyfppf"mwfrtMum; jzpfay:onfh tjyef 

tvSef oufa&mufaom wGef;tm; odkYr[kwf qGJtm;jzpfonf/

vkyfief; (1)        

 à rnfonfhvQyfppfypönf;rsm;wGif (+) ESifh (-) oauFwrsm;udk awGUzl;oenf;/

 à (+) ESifh (-) oauFwrsm;udk rnfodkY em;vnfygoenf;/

vkyfief; (2) 

 à yHk (3-6) udk Munfhí rnfodkY em;vnfygoenf;/

3-2-4 oHvdkuftm; (Magnetic Force)

 oHvdkuftm;qdkonfrSm 0if½dk;pGef;rsm;tMum;jzpfay:onfh tjyeftvSefoufa&mufaom 

wGef;tm; odkYr[kwf qGJtm; jzpfonf/

 oHvdkuftm;qdkonfrSm oHxnfypönf;rsm;udk qGJiifEdkifaomtm; jzpfonf/

vkyfief; (3)     

 à oHvkdufacsmif;udk Munfhyg/ oHvdkufwGif 0if½dk;pGef; rnfrQ&Sdoenf;/

 à oHvdkufacsmif; 2 acsmif;\ 0if½dk;pGef;rsm;udk eD;uyfpGmxm;ygu rnfodkYjzpfrnfenf;/
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avhusifhcef;

1/ vQyfppftrIefESpfrsdK;udk oauFwESifhwuG azmfjyyg/

2/ rsdK;wlvQyfppfrsm;tMum;? rsdK;rwlvQyfppfrsm;tMum;wGif jzpfay:aeaom vQyfppftm; 

rsm;udk yHkqGJí azmfjyyg/

3/ oHvkduf\ 0if½dk;pGef;rsm;udk rnfonfhpmvHk;jzifh azmfjyEdkifoenf;/

4/ rsdK;wl0if½dk;pGef;rsm;tMum;? rsdK;rwl0if½dk;pGef;rsm;tMum;wGif jzpfay:aeaom oHvkduf 

tm;rsm;udk yHkqGJí azmfjyyg/

3-3 tav;csdef(Weight)                

 0w¬Kwpfckay:odkY urÇmajrBuD;rSqGJiifaom j'yfqGJtm;ukd tav;csdef[kac:onf/

vkyfief; (1)         

 à MuufoGefeD? MuufoGefjzL? tmvl;? ig;ponfhypönf;rsm;udk 0,f,l&mwGif uDvdk*&rf? 

ydóm? usyfom;ponfwdkYwGif rnfonfhtjciftwG,fudk oHk;oenf;/

 ypönf;wpfckwGif yg0ifaom j'yfom;yrmPudk j'yfxk[kac:NyD; j'yfxkudk kilogram (kg) 

jzifh wdkif;wmonf/ 0w¬Kwpfckay:odkY urÇmajrBuD;rS qGJiifaomtm;udk tav;csdef[kowfrSwf 

onf/ tav;csdefudk newton (N) jzifhwdkif;wmonf/ xdkYaMumifh odyÜHynm&yfwGif j'yfxkESifh 

tav;csdefwdkYonf rwlnDaomt&mESpfckjzpfonf/ vufawGUü uREkfyfwdkYonf t&m0w¬Kypönf; 

rsm;udk csdefwG,f 0,f,la&mif;csMu&mwGif uDvdk*&rf? ydóm? usyfom; ponfjzifh oHk;pGJMuonf/

vkyfief; (2)

a&jznfhxm;aom zefcGufwpfvHk;ESifh a&jznfhxm;aom a&yHk;wpfyHk;udk ' r ' Munfhyg/

 à rnfonfh0w¬Kudk ' r ' &ef tm;ydkrdkvdktyfoenf;/

 à rnfonfh0w¬Konf j'yfxkydkrsm;oenf;/

 à rnfonfh0w¬Konf tav;csdefydkrsm;oenf;/

t"dutcsufrsm;

 � (+) oauFwonf vQyfppftzdkudk udk,fpm;jyKí (-) oauFwonf vQyfppftrudk 

udk,fpm;jyKonf/ 

 � vQyfppfaqmifaom trIefrsm;tMum; tjyeftvSefvQyfppftm;rsm; oufa&mufaeMu 

onf/

 � rsdK;wlvQyfppfrsm;onff wGef;uefNyD;? rsdK;rwlvQyfppfrsm;onf qGJiifMuonf/

 � oHvdkufwGif ajrmuf0if½dk;pGef; (North Pole) ESifh awmif0if½dk;pGef; (South Pole) [lí 

0if½dk;pGef; 2 ck&Sdonf/

 � (N) onf ajrmuf0if½dk;pGef;udk udk,fpm;jyKí (S) onf awmif0if½dk;pGef;udk udk,fpm;jyKonf/

 � rsdK;wl0if½dk;pGef;rsm;onf wGef;uefí rsdK;rwl0if½dk;pGef;rsm;onf qGJiifMuonf/
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vkyfief;(3)

a&jynfhaeaom wpfvDwmaomufa&oefYykvif;wpfvHk;udk ' r ' Munfhyg/

 à ,if;\j'yfxkonf 1 kg &Sd\/ xdka&oefYykvif;udk urÇmajrBuD;\qGJtm; wpfenf;tm;jzifh 

a&oefYykvif;\ tav;csdefonf 10 N jzpfonf/

 à 0w¬Kwpfck\ tav;csdefudkodvdkvQif ,if;0w¬K\ j'yfxk (kg) udk teD;qHk; wefzdk; 10 jzifh 

ajr§muf&onf/

vkyfief; (4)

 à wpfvDwmpD&Sdaom a&oefY 2 ykvif;\ j'yfxkonf rnfrQ&Sdoenf;/

 à wpfvDwmpD&Sdaom a&oefY 2 ykvif;\ tav;csdefonf rnfrQ&Sdoenf;/

tm;

j'yfqGJtm; ½kef;jyeftm; vQyfppftm; oHvdkuftm; tav;csdef

t"dutcsufrsm;

 � odyÜHynm&yfwGif j'yfxkESifh tav;csdefwdkYonf rwlnDaomt&mESpfckjzpfonf/

 � 0w¬Kwpfck\ j'yfom;xkyrmPrsm;vQif tav;csdefrsm;í 0w¬Kwpfck\ j'yfom;xkyrmP 

enf;vQif tav;csdefenf;rnfjzpfonf/

 � 0w¬Kwpfck\ tav;csdefudkodvdkvQif ,if;0w¬K\ j'yfxk (kg) udk teD;qHk; wefzdk; 10 

jzifh ajr§muf&onf/

avhusifhcef;

1/ j'yfxkESifh tav;csdef\ uJGjym;jcm;em;csufudk ajzqdkyg/

2/ 40 kg &Sdaom vli,fwpfa,mufESifh 20 kg &Sdaom uav;wpfa,mufwdkYwGif 

rnfolu tav;csdefydkrsm;oenf;/

3/ kilo qdkonfhtoHk;tEIef;rSm 1000 jzpfojzifh 1 kg wGif j'yfxk gram(g) rnfrQ&Sdoenf;/

4/ vlBuD;wpfa,muf\ j'yfxkonf 60 kg jzpfygu ,if;vlBuD;\ tav;csdefudk &Smyg/

tcef; (3) udk jyefvnfokH;oyfjcif;
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tcef;(4)

ouf&dStrsdK;rsdK; (Living Things)

ed'gef;

 ouf&Sdrsm;wGif tyifavmu (plant kingdom) ESifh owå0gavmu (animal kingdom)

rsm;yg0ifonf/ þoifcef;pmwGif ouf&Sdrsm;udktrsdK;tpm;cGJjcm;jcif;? tyifavmuudk yef;yGifh 

aomtyifESifh yef;ryGifhaomtyif? owå0gavmuudk ausm½dk;&SdESifh ausm½dk;rJh[lícGJjcm;jcif;? 

ouf&Sdrsm;\vu©Pmrsm;ESifh vdkufavsmnDaxGjyKjyifaexdkifEdkifrIrsm;udk avhvmMu&rnf/

4-1 ouf&Sdrsm;trsKd;tpm;cGJjcm;jcif;

 ouf&Sdrsm;udk trsdK;tpm;cGJjcm;&mwGif ouf&Sdrsm;\ cËmudk,f&Sd tpdwftydkif;rsm;? rsKd;yGm; 

t*Fgrsm; ? aexdkif&mESifh aygufa&muf&mae&ma'o tay:rlwnfí trsKd;tpm; cGJjcm;Edkifygonf/

vkyfief; (1)

 à ouf&Sdrsm;udk rnfodkY trsdK;tpm; cGJjcm;Edkifoenf;/

vkyfief; (2)

 à Z,m;wGif ay;xm;aomowå0grsm;udk trsdK;tpm;cGJyg/ erlemykHpHudkMunfhyg/

 vdyfjym? usD;uef;? ydk;[yf? quf&uf? pifa&mf? jcif? ,if? Muufqif? yif*Gif? pmtkyfydk;?

 Murf;ydk;? oef;

ouf&Sdrsm;

t
i
f;
q

u
f

awmifyHyg jcif

awmifyHryg

i
Su

f

ysHEdkif

rysHEdkif

yHk (4-1-u) owå0grsm;
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t"dutcsufrsm;

 � ouf&Sdavmuudk tyifESifhowå0g[lí t"dutrsKd;tpm;cGJjcm;íavhvmonf/

 � xdkodkY trsdK;tpm;cGJjcm;&mwGif ouf&Sdrsm;\cËmudk,f&Sd tpdwftydkif;rsm;? rsKd;yGm;t*Fg 

rsm; ? aexdkif&mESifh aygufa&muf&may:rlwnfí trsKd;tpm;cGJjcm;ygonf/

avhusifhcef; 

1/ ouf&Sdrsm;udk rnfokdYtrsdK;tpm;cGJjcm;ygoenf;/

2/ atmufygZ,m;wGif ay;xm;aom OyrmESifh trsKd;tpm;wl ouf&Sd 2 rsKd;udk 

jznfhpGufyg/

ouf&Sdrsm;

ukef;aeouf&Sd a&aeouf&Sd

tyif

(o&ufyif? --------)

owå0g

(jrif;? --------)

tyif

(aA'gyif? --------)

owå0g

(ig;? --------)

4-2 tyifrsm;udktrsdK;tpm;cGJjcm;jcif; 

 tyifrsm;udk yef;yGifhaomtyifESifh yef;ryGifhaomtyif[lí  trsdK;tpm;cGJjcm;Edkifonf/

4-2-1 yef;yGifhaomtyifrsm; (Flowering Plants)

 yef;yGifhaomtyifrsm;udk yGifhaqmifyif[kac:onf/ yef;yGifhaomtyifrsm;wGif yef;yGifhESifh 

 à atmufazmfjyyg tyifrsm;\ trnfrsm;udk aygufa&muf&mae&mtvdkuf azmfjyyg/ 

rmvumyif? aA'gyif? Mumyif? iSufaysmyif

tyifrsm;

ukef;ay:ayguf

a&ay:ayguf

yHk (4-1-c) tyifrsm;

vkyfief; (3)

 à ausmif;ywf0ef;usif&dS ouf&dSrsm; (tyifESifh owå0grsm;) udk pm&if;jyKpkyg/ xdkouf&Sdrsm; 

udk vkyfief; (2) wGif jyKvkyfcJhonfhtwdkif; trsKd;tpm; cGJjcm;yg/
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taphrsm;yg&Sdonf/ yGifhaqmifyifrsm;udk aph&Gufay:rlwnfí aph&GufpkHyif (dicotyledonous 

plant) ESifh aph&GufxD;yif (monocotyledonous plant) [lícGJjcm;Edkifonf/ 

vkyfief; (1)

 à yef;yGifhaomtyifrsm;udk rnfodkY ac:ygoenf;/ yef;yGifhaomtyifESifh yef;ryGifhaomtyif 

rnfodkYuGmjcm;oenf;/

vkyfief; (2) 

 à ajymif;zl;aph? a&pdrfNyD; tcGHcRwfxm;aomyJBuD;aphESifh a&pdrfNyD; tcGHrcRwf&ao;aom 

yJBuD;aphwdkYudk,lyg/ ay;xm;aomtaphrsm;wGif rnfonfht&monf aph&Gufjzpfoenf;/ 

rnfonfhtaphonf aph&Guf 2 ck&SdNyD; rnfonfhtaphonf aph&Guf 1 ck&Sdoenf;/

t"dutcsufrsm;

 � yef;yGifhaomtyifrsm;udk yGifhaqmifyif[kac:onf/ yef;yGifhaomtyifrsm;wGif tyGifhESifh 

taphrsm;yg&Sdonf/

 � xdktyifrsm;udkaph&Guf (cotyledon) ay:rlwnfítkyfpk ESpfpk cGJjcm;xm;onf/ aph&Guf 

ESpfckygaomtyifudk aph&GufpkHyif (dicotyledonous plant) ? aph&Gufwpfckygaom tyif 

udk aph&GufxD;yif (monocotyledonous plant) [kac:onf/ aph&GufqkdonfrSm taphxJ 

wGif&Sdaomt&Guf jzpfygonf/ aph&GufxJwGif tpmodkavSmifxm;Muonf/

avhusifhcef;

1/ tyifrsm;udk rnfuJhodkY trsdK;tpm;cGJjcm;Edkifoenf;/

2/ yef;yGifhaom tyifrsm;\cGJjcm;xm;aomtkyfpk 2 pkudk azmfjyyg/

3/ aph&GufxD;yifqdkonfrSm tb,fenf;/

4/ aph&GufpHkyifqdkonfrSm tb,fenf;/

4-2-2 yef;ryGifhaomtyifrsm; ����������	�������
��

 yef;ryGifhaomtyifrsm;udk yGifhrJhyif[kac:onf/ xdktyifrsm;\ cËmudk,fudk o,fvyfpf 

(thallus) jzifh zGJUpnf;xm;onf/ o,fvyfpfqdkonfrSm tjrpfppf? yifpnfppf? t&Gufppfrsm; 

ryg&Sdaom tyifcËmudk,fudk ac:onf/ yef;ryGifhaomtyifrsm;wGif a&nd§yif? tonf;yHk 

udk,fxnf&Sdonfhtyif? armhpfyif? zef;yif? xif;&SL;rsdK;EG,f0ifyifponfwdkY yg0ifonf/ xdktyifrsm; 

wGif yef;yGifhrsm;ryg&SdbJ taphtpm; pydk;yg&Sdonf/ xdktyifrsm;onf a&tdkifa&uef pGwfpdkaom 

ae&mrsm;ESifh at;aomae&mrsm;wGif aygufa&mufMuonf/

vkyfief; (1)

 à atmufygar;cGef;udk tkyfpkvdkufaqG;aEG;ajzqdkyg/

 oifwdkY\ ywf0ef;usifwGif awGU&aom yef;ryGifhonfhtyifrsm;udk azmfjyyg/
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vkyfief; (2)

 à atmufygtyifwdkYudk aygufa&muf&mae&mrsm;ESifh,SOfwGJyg/

tyiftrnf aygufa&muf&mae&m

(u) zef;yif (1) t&dyf& pGwfpdkaomae&m

(c) xif;&S L;yif (2) a&uef? a&tdkif

(*) armhpfyif (3) pGwfpdkaom ajrESifheH&Hrsm;

(C) a&nd§yif (4) tat;ydkif;a'o

(i) tonf;yHk udk,fxnf&Sdaom tyif (5) pGwfpdkaom ajr

t"dutcsufrsm;

yef;ryGifhaomtyifrsm;

yef;ryGihfaomtyifrsm; tyif\vu©Pmrsm;

aygufa&muf&m 

ae&mrsm;

a&nd§yif (algae)

tyifcËmudk,fudk o,fvyfpfjzifh 

zGJUpnf;xm;onf/ trQifwef; 

odkYr[kwf tkyfpktjzpfawGU&onf/

a&uef? a&tkdif 

odkYr[kwf  pkdpGwfaom 

ae&mrsm;wGif ayguf 

a&mufMuonf/

tonf;yHk 

udk,fxnf&Sdonfh tyif 

(liverworts)

tyifcËmudk,fudk o,fvyfpfjzifh 

zGJUpnf;xm;onf/ o,fvfpfonf 

ausm&ifyg trsKd;tpm;jzpfonf/ 

tjrpfa,mif (rhizoid) yg&Sdí 

tkyfpkvdkuf ESif;qDyGifh yHkoP²mef 

aygufavh&Sdonf/

t&dyfaumif;NyD; pGwfpdk 

aom ajray:wGif 

tpkvdkuf? tjym;vdkuf 

uyfí aygufonf/

armhpftyifrsm; 

(mosses)

tyifcËmudk,fudk o,fvyfpfjzifh 

zGJUpnf;xm;onf/ o,fvyfpfonf 

axmifrwfpGm&SdNyD; ½dk;&Sif;aom 

yifpnfESifh &Gufzwfrsm;yg&Sdonf/ 

tjrpfryg&Sdyg/ taphryg&SdbJ 

rsKd;0wfrIefrsm; (spores) jzihf 

rsKd;yGm;onf/

pGwfpdkaom eH&H? 

opfyif\ tacguf 

rsm;ESifh ajray:wGif 

uyfí aygufonf/
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zef;yifrsm; (ferns)

tjrpfppf ? yifpnfppfrsm;&Sdonf/ 

ajratmuf ½dkifZkrf;rsm;rS t&Guf½dk;wH 

rsm; pkNyHKxGufNyD; ao;i,faom 

t&Guf̀rTmrsm; ������
���tjzpf 

cGJxGufaeMuonf/ t&GufwdkY\ 

atmufrsufESmjyifwGif rsKd;0wfrIefrsm; 

(spores) yg&Sdonf/

t&dyfaumif;pGm&&SdNyD; 

pGwfpdkaom ae&mrsm; 

wGif aygufa&muf 

Muonf/

xif;&S L;rsdK;EG,ftyifrsm;

(conifers)

tjrpfppf? yifpnfppfrsm;ESifh 

tyfacsmif;uJhodkYcReffaeaom 

t&Gufrsm;&SdMuonf/ tyGifhtpm; 

ukef; (cones) [kac:aom 

t*Fgrsm;rS taphrsm; 

xkwfvkyfjcif;jzifh rsKd;yGm;onf/ 

tzdkukef;ESifh trukef;rsm;onf 

tyifwpfyifwnf;wGif 

jzpfay:aeonf/

trsm;pkrSm tat;ydkif; 

a'orsm;wGif 

aygufa&mufNyD; 

tcsdKUrSm tylydkif;wGif  

aygufa&mufMuonf/

avhusifhcef;

1/ yef;ryGifhaom tyifrsm;udkazmfjyyg/ xdktyifrsm;teuf tjrpfppfr&Sdaomtyifrsm;udk 

azmfjyyg/

2/ xif;&S L;rsdK;EG,ftyifrsm;\ taphrsm;onf rnfonfhtpdwftydkif;wGif&SdMuoenf;/

3/ a&n§dyif? zef;yifESifh xif;&S L;rsdK;EG,ftyifrsm;\ rwlnDaomvu©Pmrsm;udkazmfjyyg/

4-3 ouf&SdwdkY\vu©Pm&yfrsm;ESifh vdkufavsmnDaxG jyKjyifaexdkifjcif;

4-3-1 ouf&SdwdkY\vu©Pm&yfrsm;

 ouf&Sdrsm;wGif tm[m&jyKjcif;? BuD;xGm;jcif;? a&GUvsm;jcif;? touf&SLjcif;? tnpf 

taMu;pGefYjcif;? vIHUaqmfrIudkwHkYjyefjcif;ESifh rsKd;yGm;jcif;ponfh vu©Pm&yfrsm;&Sdonf/

vkyfief; (1)

 à oifwdkYywf0ef;usifwGif awGU&SdcJhaomt&m 10 ckcefYudk ajymyg/ xdkt&mrsm;wGif rnfonfh 

t&mu ouf&Sdjzpfoenf;/ tb,faMumifhenf;/

vkyfief; (2)

 à tkyfpkwpfpkpDonf atmufygykHudkavhvmNyD; ar;cGef;udk aqG;aEG;ajzqdkyg/ xdkYaemuf 

twef;odkY tvSnfhuswifjyyg/
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yHk (4-3) ouf&Sdrsm;\ vu©Pm&yfrsm;

(3)

(6)

(4)

(2)

(1)

(7)

(5)

 à ay;xm;aom yHkwpfyHkpDonf rnf onfhvu©Pm&yfudk azmfjyoenf;/ tb,faMumifhenf;/

 à oifwdkY aqG;aEG;xm;onfrsm;udk ydkrdkem;vnf&ef t"dutcsufrsm;udk zwf½Iyg/

(u)

(i) (p)

yHk (4-2) ouf&SdwdkY\ vu©Pm&yfrsm;

(q)

(c) (*) (C)

vkyfief; (3)

 à yHkwGif (1) ? (2) ? (3) ? (4) ? (5) ? (6) ESifh (7) ponfh vkyfaqmifyHkrsm;onf rnfonfh 

vu©Pm&yfrsm;udk azmfjyoenf;/ tb,faMumifhjzpfonfudk aqG;aEG; azmfxkwfyg/
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vkyfief; (4)

 à ESpfa,mufpDwGJNyD; wpfOD;u ESpfouf&m ouf&Sdvu©Pm&yfwpfckudk trlt&mvkyfjyyg/ 

usefwpfOD;u xdkvu©Pm&yfudkazmfxkwfyg/ tb,faMumifh xdkvu©Pm&yf[k owfrSwf 

onfudkvnf; ajymygap/

t"dutcsufrsm;

 � ouf&Sdrsm;wGif ouf&SdjzpfaMumif;udkazmfjyEdkifaom vu©Pm&yfrsm;rSm-

(1) tm[m&jyKjcif; (nutrition) - ouf&Sdwdkif;onf touf&SifoefaepOf pGrf;tif&Sd&ef 

twGuf ywf0ef;usifrSpGrf;tifudk &,lMuonf/ Oyrm - tyifonf tvif;a&mifjzifh tpm 

csufonf/ vlonf tpm;tpmrsm; pm;oHk;jcif;jzifh pGrf;tif&onf/

(2) BuD;xGm;jcif; (growth) - ouf&Sdwdkif;onf BuD;xGm;zGHUNzdK;rI&SdMuonf/ ouf&Sdwdkif;wGif 

qJvftopfrsm;  yGm;rsm;aejcif;jzifh BuD;xGm;vmMuonf/

(3) a&GUvsm;jcif;  (movement) - ouf&Sdrsm;onf rdrdwdkY\ cËmudk,ftpdwftydkkif; 

wpfckckudk toHk;jyKí wpfae&mrSwpfae&modkY a&GUvsm;oGm;vmMuonf/ Oyrm-ig;rsm; 

onf a&,ufrsm;udktoHk;jyKí ul;cyfoGm;vmMuonf/ iSufrsm;onf tawmifyHrsm;udk 

toHk;jyKí ysHoef;oGm;vmMuonf/ 

(4)  touf&S L jcif; (respiration) - &S LoGif;vdkufaom atmufqD*sifudktoHk;jyKNyD; 

cËmudk,fwGif tm[m&jyKxm;aom armfvDusK;rsm;udkNzdKcGJí pGrf;tif? a&ESifh umAGef'dkif 

atmufqdk'f xGufay:vmapjcif; jzpfonf/

(atmufqD*sif + tpmtm[m&  pGrf;tif + a& + umAGef'dkifatmufqdk'f)

(5) tnpftaMu;pGefYjcif; (excretion) - ouf&Sdrsm;onf udk,fcËmrSrvdktyfaomt&m 

ESifh tqdyftawmufjzpfapaomt&mrsm;udk pGefYypfMuonf/ Oyrm - acR;xGufjcif;? qD;pGefYjcif;

(6) vIHUaqmfrIudkwkHYjyefjcif; (irritability) - ouf&Sdrsm;wGif ywf0ef;usif\ajymif;vJrIudk 

tm½HkcHpm;NyD; wkHYjyefEdkifpGrf; &dSMuonf/ Oyrm - ½kwfw&uf pl;&Saomtvif;a&mifusa&muf 

aomtcg csufcsif; rsufvHk;rdSwfypfjcif;? tyifrsm;onf tvif;a&mifbufodkY BuD;xGm;jcif;/

(7) rsdK;yGm;jcif; (reproduction) - ouf&Sdrsm;wGif ,if;wdkYESifhwlaom ouf&Sdrsm;udkyGm;rsm; 

ay;Edkifaom jzpfpOf&Sdonf/ Oyrm - aMumifrBuD;rS aMumifuav;rsm; arG;zGm;jcif;? 

taphtan§mufaygufjcif;/

avhusifhcef;

1/ oifonf EdkYpdkYuav;i,ft&G,fESifh ,ckt&G,f 

wGif rwlnDaom vu©Pm&yfrsm;ukd azmfjy 

yg/ tb,faMumifhenf;/

2/ yHkwGif ouf&SdwdkY\ rnfonfhvu©Pm&yfudkazmfjyoenf;/ tb,faMumifhenf;/
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3/ ay;xm;aomvu©PmESifh wlnDaomtjyKtrludk ,SOfwGJyg/

(u) tm[m&jyKjcif; (1) udkudk\t&yfonf ,cifuxuf ydk&Snfvmonf/

(c) BuD;xGm;jcif; (2) ig;rsm;onf a&xJwGif yg;[ufjzifh touf&SLMuonf/

(*) a&GUvsm;jcif; (3) nDnDonf aeYpOf EGm;EkdYaomufonf/

(C) touf&S L jcif; (4) uav;i,fonf tdyf&mxJwGif qD;oGm;xm;onf/

(i) tnpftaMu;pGefYjcif; (5) xdu½kH;yif\t&Gufrsm;udk xdvdkufonfESifh ydwfoGm;onf/  

(p) vIHUaqmfrIudkwkHYjyefjcif; (6) ,kefonf om;aygufEIef;aumif;aom owå0gjzpfonf/

(q) rsdK;yGm;jcif; (7) vdyfonfaES;auG;pGmoGm;vmonf/

4-4 ausm½kd;&SdESifh ausm½dkk;rJhowå0grsm;udk cGJjcm;jcif;

t½dk;qpfav;rsm; yl;aygif;NyD; yifrtv,fausm½dk;wkdif (axial skeleton) jzpfay:vmonf/ 

xdkausm½dk;wdkif&SdaomaMumifh ausm½dk;&Sdowå0g[kac:onf/ ausm½dk;wdkifr&SdvQif ausm½dk;rJhowå0g 

[kac:onf/

4-4-1 ausm½kd;&Sdowå0grsm; (Vertebrates )

ausm½dk;&Sdowå0grsm;wGifyg0ifaom vu©Pm&yfrsm;ay:rlwnfí trsKd;tpm;cGJjcm; 

Edkifonf/

vkyfief; (1) 

 à oifwdkYaexdkif&m ywf0ef;usif&Sd owå0grsm;udk odoavmufajymyg/

 à xdkowå0grsm;udk ausm½dk;&dS? ausm½dk;rJh cGJjcm;yg/

uav;rsm;&SmazGxm;aomowå0grsm;

ausm½dk;&dSowå0grsm; ausm½dk;rJhowå0grsm;

vkyfief; (2)

 à ausm½dk;&Sdowå0grsm;udk t"dutkyfpkBuD; 5 pkcGJjcm;yg/

ausm½dk;&dSowå0grsm;

taMu;cGH&Sdowå0g taMu;cGHrJhowå0g

a&,ufawmif&Sd 

owå0g

a&,ufawmifrJh 

owå0g

tawmif&dS 

owå0g

tawmifrJhowå0g

Oyrm-ig; Oyrm- a>r Oyrm-iSuf

O Oaom 

owå0g

taumifvdkuf 

arG; owå0g

Oyrm - zm; Oyrm - <uuf

yHk (4-4) ausm½dk;&Sdowå0g t"dutkyfpkBuD; 5 pk
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(u) (c) (*) (C) (i)

pOf

ausm½dk;&Sd 

owå0gtkyfpk

t"du xif&Sm;aom vu©Pmrsm; Oyrm

1
ig;rsm; �����

[efcsufnDpGm a&ul;&ef a&,ufawmif����? 

touf&S L&ef yg;[ufrsm;(gill)ESihf cËmudk,f 

tay:wGif zHk;tkyfxm;aom taMu;cGH 

(scale) wdkYyg0ifonf/ wpfcsKdUig;rsm;wGif 

taMu;cGHr&Sdyg/

ig;

2

ukef;aea&ae 

owå0grsm; 

(amphibians)

oGm;vmvSKyf&Sm;&ef a&SUvuf 2 acsmif;? 

aemufajc 2 acsmif; &dSonf/ taMu;cGHr&dSyg/ 

rdsK;yGm;csdefwGifOrsm;udk a&xJodkYOcsonf/  

OrS taumifaygufonf/

zm;

3

wGm;oGm; 

owå0grsm; 

(reptiles)

wGm;oGm;owå0g trsm;pkwGif a&SUvuf 2 

acsmif;? aemufajc 2 acsmif; &dSonf/  

odkYaomf a>rwGif ajcvuf r&dS/ rsdK;yGm;csdefwGif 

Orsm;udk ukef;ay:ü Ocsonf/

tdrfajr§mif

a>r

4
iSufrsm; (birds)

tawmifyHwpfpHkygNyD;?  iSufarG;awmifrsm; 

jzifh zHk;tkyfxm;onf/ a&SUvufwpfpkHonf 

tawmifyHtjzpfodkY ajymif;vJaeonf/

usD;uef;

5

EdkYwdkuf owå0grsm; 

(mammals)

udk,fcËmudk tarG;jzifh zHk;tkyfxm;onf/   

rdcifESifhyHkpHwlaom om;i,frsm; arG;zGm; 

onf/  om;i,frsm;udk  EdkY&nfwdkufauR;onf/

vl

aMumif

<uuf

avhusifhcef;

1/ ausm½dk;&dSowå0gwGif t"dutkyfpkBuD; b,fESrsdK;cGJjcm;xm;oenf;/

2/ rdrdudk,fwkdifvnf; rnfonfh owå0gtrsKd;tpm;jzpfygoenf;/

3/ atmufazmfjyyg ausm½dk;&Sdowå0grsm;onf rnfonfht"dutkyfpkwGif yg0ifoenf;/

t"dutcsufrsm;

 � ausm½dk;&Sd owå0gtkyfpkwGif t"dutkyfpkBuD; 5 pkyg0ifonf/

 tkyfpkacgif;aqmifwpfOD;urdrdwdkYaqG;aEG;xm;aomtajzrsm;udkoifykef;ay:wGifwifjyyg/
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ausm½dk;rJhowå0grsm;

ajcaxmuf&Sdaom owå0grsm; ajcaxmufr&Sdaom owå0grsm;

tkyfpk 1 cGJjcm;&ef - ausm½dk;rJhowå0g 3 rsdK; (atmufwGifazmfjyxm;onfhtwdkif;)

ajcaxmuf&Sdaom owå0grsm;

ajcaxmuf 3 pHk 

&Sd owå0g

(insect)

ajcaxmuf 4 pHk&Sd 

owå0g (arachnid)

ajcaxmuf 5 pHkESifh  

tpHk 20 Mum;&Sdd owå0g 

(crustacean)

ajcaxmuf 

tpHkrsm;pGm&Sd owå0g 

(myriapod)

Oyrm - vdyfjym

Oyrm - yifhul? 

uif;NrD;aumuf

Oyrm - ykpGef? uPef;

Oyrm - uif;ajcrsm;? 

ydk;em;oefaumif 

  

yHk (4-5) ajcaxmuf&Sdaom ausm½dk;rJhowå0grsm;

4/ tawmifyHwpfpHkygNyD;? iSufarG;awmifrsm;jzifh zHk;tkyfxm;aom owå0g 3 rsdK;udk 

azmfjyyg/

5/ tdrf? ausmif;? ywf0ef;usif&Sd ausm½dk;&dSowå0gwdkYudk tkyfpk 2 pk cJGjcm;yHkt& 

trsdK;tpm;cGJjcm; jyyg/

4-4-2 ausm½dk;rJhowå0grsm; (Invertebrates)

 ausm½dk;rJhowå0grsm;udkvnf; xdkowå0grsm;\ yg0ifaomvu©Pm&yfrsm;ay:rlwnfí 

trsKd;tpm;cGJjcm;Edkifonf/

vkyfief;(1)

 à ywf0ef;usif&Sd ausm½dk;rJhowå0grsm;udk oifodoavmufajymyg/

vkyfief;(2)

 à oifwdkYtm;vHk; wlnDaomtcsuf? rwlnDaomtcsufrsm;t& tkyfpk 2 pkzGJUyg/

 à tkyfpk 1 onf ajcaxmuf&Sdaom owå0grsm;? tkyfpk 2 onf ajcaxmufr&Sdaom 

owå0grsm;[k rSwfom;í tkyfpkacgif;aqmifu tajzrsm;udk oifykef;wGif a&;yg/
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t"dutcsufrsm;

ausm½dk;rJh 

owå0grsm; tkyfpk

ausm½dk;rJhowå0gtkyfpkwGif tBuD;qHk;tkyfpkjzpfaom (Arthropods) \

xif&Sm;aomvu©Pmrsm;

cËmudk,f 

tpdwftydkif;

qpfydkif;yg 

ajcaxmuf 

ta&twGuf

Oyrm

tif;quf 

(Insect)

oHk;ydkif; (acgif;ydkif;? 

&ifydkif;? 0rf;Adkufydkif;)

3 pkH

vdyfjym? yk&Gufqdwf? 

ESHaumif

Arachnid
ESpfydkif; (acgif;&ifydkif;? 

0rf;Adkufydkif;)

4 pHk yihful

Crustacean
ESpfydkif; (acgif;&ifydkif;? 

0rf;Adkufydkif;)

5 pHkESifh tpHk 20 

Mum;

ykpGef? uPef;

Myriapod qpfydkif;rsm;pGm&Sd tpHkrsm;pGm

uif;ajcrsm;? 

ykd;em;oefaumif

tkyfpk (2) cGJjcm;&ef - cËmudk,f>yefyHk&Sd owå0g (worm-like) ESifh cËmudk,f>yefyHkr&Sd owå0g 

(non-worm-like)

ajcaxmufr&Sdaom owå0grsm;

cËmudk,f>yefyHk&Sd (worm-like) owå0g cËmudk,f>yefyHkr&Sd (non-worm-like) owå0g

cËmudk,fqpfydkif; 

&Sdowå0g

cËmudk,fqpfydkif; 

r&Sdowå0g

udk,fxnfaysmhNyD; 

tcGHygaom owå0g

udk,fxnfrmNyD; ql;uJhodkY 

tzHk; tum&Sd owå0g

Oyrm - wDaumif? 

arQmh

&Snfvsm;>yefyHk 

udk,fcËm&Sd owå0g

Oyrm - oefaumif

Oyrm - c½k? 

a,mufoGm;

Oyrm - oHyjcKyf

yHk (4-6) ajcaxmufr&Sdaom ausm½dk;rJhowå0grsm;

ukd,ffxnf>yefykH&Sd owå0g arQmh? oefaumif? wDaumif

ukd,ffxnf>yefykHr&Sd owå0g c½k ? oHyjcKyf
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ajcaxmuf 3 pHk&dS 

owå0grsm;

ajcaxmuf 4 pHk&dS 

owå0grsm;

ajcaxmuf 5 pHkESifh tpHk 

20 Mum;&Sd owå0grsm;

ajcaxmuftpHk 

rsm;pGm&Sd owå0grsm;

avhusifhcef;

1/ ausm½dk;rJhowå0gwGifyg0ifaom owå0gtrsdK;tpm;rsm;udk oifodoavmufazmfjyyg/

2/ tif;qufwGif&dSaom xif&Sm;onfhvu©Pm 3 csufudk azmfjyyg/

3/ oif\tdrfwGifawGU&aomtif;quftrdsK;tpm;rsm;udkazmfjyyg/

4/ atmufwGifazmfjyxm;aom owå0grsm;udk Z,m;wGifxnfhoGif; azmfjyyg/

 yifhul? uif;ajcrsm;? ,ifaumif? ydk;[yf? jcif? vdyfjym? jc? cgcsOf? yk&Gufqdwf? 

ydk;em;oefaumif? uif;NrD;aumuf? ykpGef? uPef;

4-4-3 ouf&Sdrsm;\obm0ywf0ef;usifESifhvdkufavsmnDaxGaexdkifyHk

 ouf&Sdrsm;onf obm0ywf0ef;usifESifh vdkufavsmnDaxGpGmaexdkifEdkif&ef jyKjyif 

ajymif;vJrIrsm; jyKvkyfMuonf/

4-4-3-1 vdkufavsmnDaxGaexdkifjcif; (Adaptation)

vkyfief; (1)  

 à ½kwfw&ufrdk;&Gmvmí csrf;vmaomtcgwGif oifwdkY rnfodkY vkyfaqmifMuygoenf;/

vkyfief; (2)

 à ay;xm;aom ywf0ef;usiftajctaersm;wGif rnfonfhouf&Sdrsm; touf&SifoefEdkif 

rnfenf;/ tb,faMumifhenf;/

 (u) a&vHk;0r&Sdaom ukef;ay:a&mufvmaom ig;

 (c) rdk;rsm;NyD;a&0yfaomaMumifh tjrpfykyfoGm;aom oabFmyif

 (*) aexdkif&m0ef;usifESifhvdkufNyD; ta&mifajymif;avh&Sdaom zm;

 (C) taxmuftuefudkwG,fwufNyD; pdrf;vef;pdkjynfaeaom bl;yif

vkyfief; (3) 

 à ay;xm;aomtyifrsm;udk Z,m;wGif cGJjcm;jznfhpGufyg/ tb,faMumifh xdktajctae 

rsm;wGif &SifoefEdkifonfudk taMumif;jycsufay;yg/ tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 &Sm;apmif;yif? vrkyif? usm;vQmyif? xaemif;yif? aA'gyif? uepdkyif? Mumyif
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tjyKtrltm;jzifh vdkufavsmnDaxGatmif jyKjyifjcif; taMumif;jycsuf

zGJUpnf;yHkt& vdkufavsmnDaxGpGmjyKjyifxm;jcif; taMumif;jycsuf

rdk;enf;ajcmufaoGUaom a'oaygufyif

erlemtajz - xaemif;yif

tb,faMumifh&SifoefEdkifonf/

ao;i,faomt&Gufrsm;&SdonfhtwGuf 

yifaiGUjyefrIudk avsmhenf;aponf/

a&iefydkif;a'oaygufyif

erlemtajz - uepdkyif

tb,faMumifh&SifoefEdkifonf/

a&csdKydkif;a'oaygufyif

erlemtajz - Mumyif

tb,faMumifh&SifoefEdkifonf/

vkyfief; (4)

 à tkyfpkvdkufaqG;aEG;yg/ ay;xm;aomowå0grsm;\ tajctaeudkqef;ppfNyD; vkdufavsmnD 

axGpGm jyKjyifaexdkifjcif;trsdK;tpm;udk cGJjcm;azmfjyí taMumif;jycsufay;yg/

 - tom;udk tpdrf;twdkif; udkufjzwfpm;aomufEdkkifaom acG;

 - &efolESifhawGUvQif yHkpHajymif;aom ydk;em;oefaumif

 - csdwfaumufyHkEIwfoD;jzifh <uufrsm;udkqkwfNzJpm;aom vif;,kef

 - ntarSmifwGiftpm&Sm&ef BuD;rm;aomrsufvHk;&Sdaom ZD;uGuf

 - &efolYtEÅ&m,frSuif;a0;apvdkí  tkyfpkzGJUaeavh&Sdaom orifrsm;

t"dutcsufrsm;

 � ouf&Sdrsm;onf ywf0ef;usiftrsdK;rsdK;wGif touf&SifoefEdkif&eftwGuf vdkufavsmnD 

axGrI&dSatmif jyKjyif&onfhtaMumif;t&if;rsm;rSm - tylcsdef? &moDOwk? tpm&&SdrIESifh 

&efolrsm;&SdrIponfwdkYtay:rlwnfaeonf/ odkYjzpfí ouf&Sdrsm;onf vdktyfonfhtcg 

wGif vdkufavsmnDaxGonfhjyKjyifrIudk jyKMu&onf/ xdkodkY rjyKvkyfEdkifygu touf&Sifoef 

&ef tcGifhtvrff;enf;yg;Muonf/

 � ouf&Sdrsm;\ vdkufavsmnDaxGjyKjyifaexdkifjcif;wGif t"dutm;jzifh 2 rsdK;&Sdonf/ 

,if;wdkYrSm -

(1) ouf&Sd\ udk,ft*Fgtpdwftydkif;wpfckckudk xl;uJpGmjyKjyifxm;jcif;

Oyrm- bl;yif - ESmarmif;EG,f&Sd? tjrihfodkYwuf/ acG; - pG,foGm;&Sd? udkufjzwfpm;/

(2) tjyKtrltm;jzifh vdkufavsmnDaxGatmif jyKjyifaexdkifjcif;

Oyrm - zm;onf ywf0ef;usifESifha&maESmoGm;NyD; ta&mifajymif;jcif;jzifh &efolYtEÅ&m,f 

rS uif;vGwfjcif;
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avhusifhcef;

1/ ay;xm;aomyHkrsm;rS tyifESifhowå0gwdkYwGif rnfodkYaom vdkufavsmnDaxG jyKjyifrI&Sd 

ygoenf;/ tb,faMumifhenf;/

2/ oifodaom odkYr[kwf jrifzl;aom vkdufavsmnDaxGrI&Sdonfh tyifESifh owå0g wpfrsdK;pDudk 

azmfjyyg/ rnfonfhtrsdK;tpm;jzpfonfudk &Sif;jyyg/

3/ ay;xm;aom ouf&Sdrsm;ESifh vdkufavsmnDaxG&SdrIudk ,SOfwGJyg/

 (u) bJ  (1) xlaomtarG;&Sd

 (c) aeMumyef; (2) a&&Sm;aomae&mwGif&Sifoefedkif

 (*) 0uf0H  (3) tkyfpkzGJUaeavh&Sd

 (C) orif  (4) aea&mifvm&modkYrsufESmrlavh&Sd

 (i) uEÅm&yif (5) a&,ufygaomajcaxmuf&Sd

4/ avhusifhcef; eHygwf (3) rS ouf&SdwdkY\ vdkufavsmnDaxGaomjyKjyifrIudk zGJUpnf;ykHt& 

odkYr[kwf tjyKtrlt& cGJjcm;azmfjyyg/

4-4-3-2 ouf&Sdrsm;\BuD;xGm;jcif;? rsKd;yGm;jcif;? tm[m&jyKjcif;ESifhtumtuG,fjyKjcif;

vkyfief;(1)

 à ouf&SdwdkY\ vdkufavsmnDaxGjyKjyifrItrsdK;tpm; 2 rsdK;udk azmfjyyg/

vkyfief; (2) 

 à ay;xm;aomvkyfief;Z,m;rS vdktyfaomae&mudk aqG;aEG;azmfxkwfjznfhpGufyg/

 à aqG;aEG;cJhaomouf&Sd 4 rsdK;\ jyKjyifaexdkifyHkt&oufqdkif&mtrsdK;tpm;udk a&G;cs,fyg/ 

&Sm;apmif;yif

zm;

ewforD; axmifacsmufyif

ukvm;tkwf



45

ausmif;oHk;pmtkyf odyÜH q|rwef;

 (u) ywf0ef;usif\ajymif;vJrIudkvdkufavsmnDaxG&Sd&ef/

 (c) tpmtm[m&udk &,l&ef/

 (*) &efoltEÅ&m,frSvGwfajrmuf&ef/

 (C) rsdK;yGm;&ef/

vkyfief; (3)

 à ausmif;om;rsm; 2 a,mufpDwGJí vkyfief;uwfjym; 1 ckpD,lNyD; uwfjym;ygazmfjycsufudk 

aqG;aEG;wdkifyifí oufqdkif&mudk,fpm;jyK ouf&Sd\aemufwGif rwfwwf&yfyg/ wpftkyf 

pkvQif 4 wGJpDyg0ifrnf/ erlemykHpHudkMunfhyg/

ouf&Sdrsm;\ vdkufavsmnDaxGpGm jyKjyifaexdkifrI

pOf ouf&Sd

vdkufavsmnDaxGpGm 

jyKjyifrI (zGJUpnf;yHkt&)

vdkufavsmnDaxGpGm jyKjyif 

aexdkifrI (jyKrlaexdkifyHkt&)

trsKd;tpm;

1 ukvm;tkwf

2 ydk;em;oefaumif

3 a&waumif;yif

4 ukef;vdyf

5 aA'gyif

erlemtkyfpkzJGU&rnfhykHpH

yxrtwGJ ouf&SdtrsdK;tpm;

'kwd,twGJ vdkufavsmnDaxGjyKjyifaexdkifyHk

wwd,twGJ jyKvkkyf&onfhtaMumif;t&if;

pwkw¬twGJ zGJUpnf;yHkt& ^ aexdkifyHkt&

vkyfief; (4) 

 à ay;xm;aom Z,m;ygtaMumif;t&mudk tkyfpkvdkufaqG;aEG;azmfxkwfyg/

ouf&Sdrsm; vdkufavsmnDaxGpGmjyKjyifrI jyKvkyf&onfhtaMumif;t&if;

xif;&S L;yif ------- aomt&Gufrsm; &Sdonf/ ESif;rsm;wifraeap&ef/

acG; ------------------ &Sdonf/ tom;ESifh t½dk;rsm;udk udkufjzwfpm;&ef/

ydkvm0uf0H xlxJaomtarG;rsm;&Sdonf/ ---------------------&ef/

ydawmufyif toD;wGif ---------- yg&Sdonf/ avESifhtwlvGifhygEdkifNyD; ---------- &ef/
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avhusifhcef;

1/ bJ? vdyfjym? MuufwdkYwGif rnfonfhowå0gonf a&wGif ul;Edkifoenf;/ tb,faMumifh 

enf;/

(u) tkyfpk (c) tkyfpk (*) tkyfpk (C) tkyfpk

     aMumif     0uf0H     vdyf      aeMumyif

     EG,fyif     vl     jzL      ydawmufyif

     a&waumif;yif     oif;acGcsyf

     usm;

ywf0ef;usif\ 

ajymif;vJrIudk 

vdkufavsm 

nDaxGpGm aeEdkifrI

tpm;tpm&,l&ef 

vdkufavsm 

nDaxGpGm jyKjyifrI

&efoltEÅ&m,frS 

vGwfajrmuf&ef

vdkufavsm 

nDaxGpGm jyKjyifrI

BuD;xGm;&efESifh 

rsdK;yGm;&ef

vdkufavsm 

nDaxGpGm jyKjyifrI

t"dutcsufrsm;

 � ouf&Sdrsm; vdkufavsmnDaxGpGm touf&Sifaexdkifaomae&mudk ,if;wdkY\ &Sifoef&m 

0ef;usif[kac:onf /

 � xdk0ef;usifwGif aexdkifEdkif&eftwGuf ,if;wdkY\ udk,fcËm&Sd t*Fgtpdwftydkfif;tcsdKUESifh 

aexdkifrIyHkpHudk jyKjyifrI jyKMuonf/

 � vdkufavsmnDaxGpGmjyKjyifaexdkifrIyHkpHrsm;wGif (u) ywf0ef;usif\ ½kwfw&uf ajymif;vJ 

rIudk cHEdkif&efvdkufavsmnDaxGpGmjyKjyifjcif;? (c) tpm;tpm&,l&ef vdkufavsmnDaxGpGm 

jyKjyifrIjyKjcif;? (*) &efolYtEÅ&m,frSvGwfajrmuf&ef vdkufavsmnDaxGpGm jyKjyifaexdkif 

jcif;? (C) BuD;xGm;&eftwGuf vdkufavsmnDaxGpGmjyKjyifaexdkifjcif; ponfjzifh trsdK;rsdK; 

&Sdonf/

2/ yHkwGif ay;xm;aom ouf&Sdrsm; 

wGif &SifoefrI&&Sd&ef rnfodkY 

vdkufavsmnDaxG jyKjyifxm;yg 

oenf;/ 

3/ ay;xm;aom ouf&dS tkyfpkrsm;\ vdkufavsmnDaxGjyKjyifrI trsdK;tpm;udk oufqdkif 

&m Z,m;atmufwGifxnfhyg/
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tcef; (4) udk jyefvnfoHk;oyfjcif;

ouf&SdtrsdK;rsKd;

tyif

yef;yGifhaom 

tyif

zGJUpnf;yHkt& tjyKtrlt&

aph&GufxD;

aph&GufpHk

yef;ryGifhaom 

tyif

ausm½dk;&Sd ausm½dk;rJh

owå0g

vu©Pm&yfrsm;

- BuD;xGm;jcif;

- tm[m&jyKjcif;

- tnpftaMu;pGefYjcif;

- touf&S Ljcif;

- a&GUvsm;jcif;

- rsKd;yGm;jcif;

- vIHUaqmfrIudkwkHYjyefjcif;

xl;uJaom vu©Pm&yf

(vdkufavsmnDaxG aexdkifjcif;)

- a&n§d

- tonf;yHk 

udk,fxnf&Sd

- armhpf

- zef;

- xif;&S L; 

- ig;

- ukef;aea&ae

- wGm;oGm;

- iSuf

- EdkYwdkuf

- ajcaxmuf&Sdaom 

owå0g

- ajcaxmufr&Sdaom 

owå0g

- udk,fxnfaysmh 

tcGHyg owå0g

- udk,fxnfrm? 

ql;zHk;owå0g
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tcef;(5)

qJvfESifhqJvfzGJUpnf;wnfaqmufykH (Cell and Cell Structure)

ed'gef;

 qJvfonfouf&SdwkdY\ tajccHtusqkH; ,lepfwpfckjzpfonf/ ouf&dSwdkYudk qJvfwpfck 

wnf;jzifhaomfvnf;aumif;? qJvfrsm;pGmjzifhaomfvnf;aumif; zGJUpnf;wnfaqmufxm;onf/ 

ouf&SdqJvfwGif yg0ifaom t*FgEkyfrsm; (organelles) udk tPkMunfhud&d,m (microscope) jzifh 

MunfhrSom jrif&onf/

5-1 tPkMunfhud&d,m (Microscope)

 tPkMunfhud&d,mqdkonfrSm omrefrsufpdjzifh rjrifEdkifaom tvGefao;i,fonfht&m 

rsm;udk tqaygif;rsm;pGmcsJUí MunfhEdkif&ef toHk;jyKaomud&d,m jzpfonf/ ouf&SdqJvfzGJUpnf;yHk 

rsm;udk avhvm&mwGif r&Sdrjzpfvdktyfaomt&m jzpfonf/

vkyfief; (1)

 à ay;xm;aom ud&d,mrsm;wGif rnfonfhud&d,mu tvGefao;i,faomydk;rTm;rsm;udk 

MunfhjrifEdkifygoenf;/

eu©wfwm&mMunfhrSefajymif; tPkMunfhud&d,m ta0;MunfhrSefajymif;

yHk (5-1) ud&d,mrsm;

vkyfief;(2)

 à ay;xm;aom tPkMunfhud&d,m\ tpdwftydkif;rsm;ESifh toHk;jyKyHkudk tkyfpkvdkuf 

aqG;aEG; avhvmyg/

tPkMunfhud&d,m (Microscope)

tPkMunfhud&d,m\tpdwftydkif;rsm; toHk;jyKyHk

(1) rsufMunfhrSef (eyepiece) rsufpdjzifhuyfíMunfh&aom rSefbDvl;jzpfonf/

(2) tPkMunfhud&d,m\udk,fxnf

      (body tube)

tay:rS rsufpdjzifhuyfíMunfh&aomrSefbDvl; ESifh 

t&m0w¬Kudk tPkpdwfMunfhrSefbDvl;wdkYjzifh 

qufay;aomtydkif;jzpfonf/  

(3) tMurf;csdefcvkwf

    (coarse adjustment)

t&m0w¬Kudk tMurf;jrifomatmifcsdefay;onf/
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(4)tEkpdwfcsdefcvkwf

   ����������
���
�

t&m0w¬Kudk&Sif;vif;jywfom;pGmjrif&efcsdefay;onf/

(5) vufudkif (arm) ud&d,mudk udkifwG,fNyD;a&TU&mwGif toHk;jyKaom 

tydkif;jzpfonf/

(6) uvpf  (clip) zefjym;udk ra&GUatmif zdñSyfay;onf/

(7) csJUtm;trsdK;rsdK;&Sdaom rSefbDvl;rsm; 

    (objective lens)

vdktyfaomcsJUtm;udk a&G;cs,ftokH;jyKEdkifonf/

(8) qvdkufzefjym;wifaompif ( stage) qvdkuf zefjym;wifaomae&m jzpfonf/

(9) tvif;csdefay;aomrSef (mirror) qvdkufjym;ay:odkY tvif;pkvmap&ef csdefay;onf/

(10) atmufajc (base) wnfNidrfpGmtokH;jyKEdkif&ef taxmuftulay;onfh 

tydkif; jzpfonf/

yHk (5-2) tPkMunfhud&d,m

(1) rsufMunfhrSef

(2) tPkMunfhud&d,m\udk,fxnf

(3) tMurf;csdefcvkwf

(4) tEkpdwfcsdefcvkwf

(5) vufudkif

(6) uvpf

(7) csJUtm;trsdK;rsdK;&Sdaom rSefbDvl;rsm;

(8) qvdkufzefjym;wifaompif

(9) tvif;csdefay;aomrSef

(10) atmufajc

vkyfief; (3)

 à ay;xm;aomar;cGef;rsm;udk tkyfpkvdkufaqG;aEG;ajzqdkyg/

 (u) rsufMunfhrSefudk rnfuJhodkYtokH;jyKygoenf;/    

 (c) t&m0w¬Kudk &Sif;vif;jywfom;pGmjrif&ef ud&d,m\ rnfonfh tpdwftydkif;udk 

csdefay;oenf;/

 (*) uvpfudk rnfuJhodkY tokH;jyK&oenf;/

 (C) avhvmMunfh½Ivdkaomt&mudk jywfom;pGmjrifEdkif&ef ud&d,m\ rnfonfh 

rSefbDvl;rsm;udk tokH;jyK&rnfenf;/

 (i) tvif;zrf;ay;aomrSefudk rnfuJhodkY tokH;jyK&oenf;/
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t"dutcsufrsm;

 � tPkMunfhud&d,mqdkonfrSm omrefrsufpdjzifh rjrifEdkifaom tvGefao;i,fonfh 

t&mrsm;udk  tqaygif;rsm;pGmcsJUí MunfhEdkif&ef toHk;jyKaomud&d,m jzpfonf/

 � tPkMunfhud&d,mwGif rsufMunfhrSef? tPkMunfhud&d,m\udk,fxnf? tMurf;csdef 

cvkwf? tEkpdwfcsdefcvkwf? vufudkif? uvpf? csJUtm;trsdK;rsdK;&Sdaom rSefbDvl;rsm;? 

qvdkufzefjym;wifaompif? tvif;csdefay;aomrSefESifh atmufajcwdkYyg0ifonf/

avhusifhcef; 

1/ tPkMunfhud&d,mqdkonfrSm tb,fenf;/ rnfonfhtpdwftydkif;rsm; yg0if zGJUpnf; 

xm;oenf;/

2/ tPkMunfhud&d,matmufwGifjrif&aom qm;ESifhoMum;wdkY\ yHkoP²mef rnfodkY 

&Sdoenf;/

3/ omrefrsufpdjzifh rjrifEdkifaom ydk;rTm;rsm;udk &Sif;vif;pGmjrifEdkif&ef tPkMunfhud&d,m 

\ rnfonfhtpdwftydkif;udk toHk;jyK&rnfenf;/

5-2 qJvf (Cell)

 qJvfonf EsLuvd,ESifh qdkufwdkyvmZrfwdkYyg0ifaom y½dkwdkyvmZrf tydkif;tp 

jzpfonf/ ouf&SdjzpfpOfrsm;udk qJvfwpfckwnf;jzifhvnf; vkyfaqmifEdkifonf/ (Oyrm-trD;Am;? 

yg&mrDpD,rf) ouf&Sdtrsm;pkonf qJvfrsm;pGmjzifh zGJUpnf;xm;NyD; jzpfpOfrsm;udk qJvfrsm;u 

tzGJUvdkuf pkaygif; vkyfaqmifMuonf/ 

vkyfief;(1)

 à omrefrsufpdjzifhrjrifEdkifaom tvGefao;i,fonfh t&mrsm;udk tqaygif;rsm;pGm 

csJUMunfhEdkif&ef rnfonfhud&d,mudk toHk;jyKygoenf;/

vkyfief;(2) 

 à uefa& odkYr[kwf ajrmif;a& wpfpuf odkYr[kwf MuufoGefeD\ tajr§;yg;udkcGmí 

a&wpfpufcsNyD; qvdkufjym;ay:wGifwifum tPkMunfhud&d,mjzifhMunfhyg/ jrif&aom 

t&mrsm;udk yHkqGJyg/

t"dutcsufrsm;

 � ouf&Sdrsm;udk wnfaqmufxm;aom tajccH,lepfudk qJvf [kac:onf/

 � omrefrsufpdjzifh rjrifEdkifaomt&mrsm;udk tPkMunfhud&d,mjzifhMunfhí jrifEdkifygonf/

avhusifhcef; 

1/ ouf&Sdrsm;udk zGJUpnf;wnfaqmufxm;aom tajccH,lepfudk rnfodkYac:oenf;/

2/ qJvfwpfckwnf;jzifh ouf&SdjzpfpOfrsm;udk vkyfaqmifEdkifaom owå0gudk azmfjyyg/
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yHk (5-3) ouf&SdqJvf

yHk (5-4) owå0gqJvfESifh tyifqJvf

yHk (5-5) ouf&SdqJvf

vkyfief;(2) 

 à ausmif;om;tkyfpkwpftkyfpkpDu qJvfESpfrsdK;\yHkrsm;udkMunfhí wlnDcsuf rwlnDcsufrsm; 

udk a&;yg/

owå0gqJvf tyifqJvf

vkyfief;(3)

 à ay;xm;aom ouf&SdqJvfykHudk avhvmNyD; tñTef;rsm; 

xnfhyg/ rnfonfhqJvf trsKd;tpm;jzpfoenf;/

u

c

*

5-3 qJvfwpfck\zGJUpnf;wnfaqmufyHk (Cell Structure)

 EsLuvd,onf qJvftwGif;&Sd rsdK;½kd;ADZo,faqmifxm;aomt&mjzpfNyD; qJvf\ vkyf 

aqmifcsufrsm;udk xdef;csKyfay;onf/ qdkufwdkyvmZrfonf ausmufausmuJhodkUaomt&mjzpfNyD; 

"mwk jzpfpOftrsm;pkudk vkyfaqmifay;aom t*FgEkyfrsm; yg0ifonf/                                  

vkyfief;(1) 

 à ay;xm;aom ouf&SdqJvfyHkwpfckwGif rnfonfht&mrsm; yg0ifoenf;/

(u)

(c)

qJvftajr§;yg; (cell membrane)

EsLuvd, (nucleus)

qJvfeH&H ( cell wall)

qdkufwdkyvmZrf (cytoplasm)

uvdk½dkyvwf (chloroplast)
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t"dutcsufrsm;

 � qJvfwpfckwGif t"dutpdwftydkif; 3 ckyg0ifonf / xdktpdwftydkif;wdkYrSm...

(1) qJvftajr§;yg; (cell membrane) ( qJvfudk zHk;umay;xm;aomtjyifvTm)

(2) qdkufwdkyvmZrf (cytoplasm) (qJvf\ ausmufausmuJhodkYaomt&m)

(3) EsLuvd, (nucleus) ( qJvftwGif;&Sd rsdK;½kd;ADZo,faqmifxm;aomt&m)

 � tyifqJvfwGif uvdk½dkyvwf (chloroplast) ESifh qJvfeH&H (cell wall) rsm;&SdNyD; owå0gqJvf 

wGif xdkt&mrsm; ryg&Sdyg/

avhusifhcef;

1/ qJvfwpfckwGif t"dutpdwftydkif; b,fESckygoenf;/ xdktpdwftydkif;rsm;udkazmfjyyg/

2/ qJvfeH&Hudk rnfonfhqJvfwGif awGU&oenf;/

3/ tyifqJvfESifh owå0gqJvf\ rwlnDaomtcsufrsm;udkazmfjyyg/

4/ ay;xm;aomyHkrsm;wGif rnfonfhyHkrsm;onf ouf&SdqJvfjzpfoenf;/

qJvf

tPkMunfhud&d,mjzifh toHk;jyKavhvmjcif;

tyifqJvf

- qJvfeH&H

- qJvftajr§;yg;

- qdkufwdkyvmZrf

- uvdk½dkyvwf

- EsLuvd,

 -

- qJvftajr§;yg;

- qdkufwdkyvmZrff

 -

- EsLuvd, 

owå0gqJvf

tcef; (5) udk jyefvnfoHk;oyfjcif;

yHk (u) yHk (c) yHk (*)
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tcef;(6)

rsdK;yGm;jcif; (Reproduction)

ed'gef;

 rsdK;yGm;jcif;onf ouf&Sdvu©Pm&yfrsm;teuf ta&;BuD;aomvu©Pm&yfwpfck jzpf 

onf/ rsdK;yGm;jcif;qdkonfrSm ouf&Sdrsm;wGif ,if;wdkYESifhrsdK;pdwfwlouf&Sdrsm;udk yGm;rsm;ay; 

EdkifaomjzpfpOf jzpfonf/ þoifcef;pmwGif tyifESifhowå0g 2 rsdK;pvHk;ü vdif&SdrsdK;yGm;jcif;ESifh 

vdifrJhrsdK;yGm;jcif;taMumif;t&mwdkY yg0ifonf/

6-1 ouf&Sdrsm;\rdsK;yGm;jcif; (Reproduction of Living Things)

 ouf&Sdrsm; rsdK;okOf;aysmufuG,frIrjzpfap&ef rsdK;yGm;jcif;jzifh rdrd\rsdK;qufrsm;udk 

qufvuf wnfwhHapEdkifonf/

vkyfief; (1) 

 à rsdK;yGm;jcif;qdkonfrSm tb,fenf;/ ywf0ef;usifwGif rnfonfhouf&Sdrsm;\ rsKd;yGm;jcif;udk 

jrifzl;oenf;/

vkyfief; (2) 

 à ay;xm;aomouf&Sdrsm;onf rnfodkY rsdK;yGm;Muygoenf;/ tkyfpkvdkuf aqG;aEG;ajzqkdyg/

t"dutcsufrsm;

vdif&Sd 

rsdK;yGm;jcif;

tzdk? tr &Sd&rnf/

txD;(zcif)+tr(rdcif) om;orD;

Oyrm

jrif;xD;+jrif;r jrif;av;arG;zGm; 

tzdk*rdESifh tr*rdwdkY aygif;pyfí tyif 

aygufonf/ *rdqdkonfrSm rsdK;yGm;qJvf 

jzpfonf/

o&ufyGifh

tzdk*rd+tr*rd o&ufyifayguf

vdifrJh 

rsdK;yGm;jcif;

txD;? tr&Sd&efrvdk/ rlvouf&SdrS 4if; 

ESifhxyfwlaom ouf&Sdrsm; yGm;rsm; vm 

jcif;jzpfonf/

tydkif;ydkif;jywfjcif; (fragmentation)

(Oyrm-yvefae;&D;,m;)

yifydkif;rsdK;yGm;jcif;(vegetative propagation) 

(Oyrm-tmvl;)

pG,fawmfyif &Gufusyifaygufyif yef'g0uf0H [dkuf'&m

yHk (6-1) ouf&Sdrsm; rsKd;yGm;jcif;trsKd;rsKd;
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avhusifhcef;

1/ oifodaom rsdK;yGm;jcif;rsm;udk Oyrmjzifh azmfjy 

yg/

2/ ay;xm;aomyHkrsm;rS ouf&Sdrsm;onf rnfonfh 

rsdK;yGm;jcif;jzifh rsdK;yGm;Muoenf;/

3/ yifydkif;rsdK;yGm;jcif;\ tm;omcsufrsm;udk azmfjy 

yg/

6-2 tyifrsm;\rsdK;yGm;jcif; ( Reproduction of Plants) 

 tyifrsm;\rsdK;yGm;jcif;wGif vdif&SdrsdK;yGm;jcif;? vdifrJhrsdK;yGm;jcif;ESifh yifydkif;rsKd;yGm;jcif;[lí 

oHk;rsdK;&Sdygonf/

 ta&;BuD;aom pdkufysdK;oD;ESHrsm;ESihf pD;yGm;jzpfpdkufysdK;aom oD;ESHyifwpfcsKdUudk yifydkif;tm;jzifh 

vnf; rsdK;yGm;í&onf/

6-2-1 vdif&SdrsdK;yGm;jcif; (Sexual Reproduction)

 yef;yGifhrsm;onf tyifrsm;\ rsdK;yGm;t*Fgrsm; jzpfonf/ yef;yGihftrsm;pkwdkYonf tzdk 

rsdK;yGm;t*FgESihf trrsdK;yGm;t*Fgrsm;jzihf zJGUpnf;xm;onf/ yef;yGifhrsm;wGif0wfrIeftdwfrS tzdk*rd 

ESifh taphtdrfrS tr*rdudk xkwfay;onf/ 0wfrIeful;jcif;jzpfpOfjzpfay:NyD;aemuf tzdk*rdESifh tr 

*rdwdkY aygif;pyfNyD; oaËatmifum taphrsm; jzpfvmonf/ xdkrSwpfqifh taphaygufjcif;tm;jzifh 

tyifopfrsm; &&Sdvmonf/ þenf;udk tyifrsm;\ vdif&SdrsdK;yGm;jcif;[kac:onf/

vkyfief; (1)

 à ay;xm;aom yef;yGifhwGif rnfonfhtpdwftydkif;rsm;aygif;pyfygu taphjzpfvmrnfenf;/

ykH (6-2) yef;yGifh\ tpdwftydkif;rsm;

(c) 0g;yif

(u) zef;yif

(*) yvefae;&D;,m;

taphavmif;

0wfrIeftdwf (tzdk*rd)

0wfrIef

taphtdrf (tr*rd)

vkyfief; (2)

 à oifwdkYywf0ef;usif&Sd tyiftrnfrsm;udkajymyg/ xdktyifrsm;teuf rnfonhftyifrsm; 

onf taphrSaygufoenf;/ rnfonfhrsKd;yGm;enf;jzpfoenf;/ tkyfpkzGJUí aqG;aEG;NyD; 

wifjyyg/
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&GufvSyif BuHyif ESif;qDyif yk@&dufyif

ykH (6-4) yifydkif;enf;jzifh rsdK;yGm;aomtyifrsm;

6-2-3 yifydkif;rsdK;yGm;jcif; (Vegetative Propagation)

 tjrpf? t&Guf? tudkif;? ajratmufyifpnfonf yifydkif;t*Fgrsm; (vegetative organs) 

jzpfonf/ tqkdyg yifydkif;t*Fgrsm;rS tyifopfjzpfay:vmMuonf/ Oyrm - jrif;cGm&GufESifh 

jrufyifrsKd;wdkYürl rdrdwdkY\yifpnfydkif;udk &Snfvsm;apNyD; ajrBuD;ütjrpfwG,fapjcif;tm;jzifh yifydkif; 

rsKd;yGm;jcif;udk jzpfaponf/

vkyfief; (1)

 à ay;xm;aom tyifrsm;wGif tyifopfrsm; rnfuJhodkY jzpfay:vmonfudk azmfjyyg/

t"dutcsufrsm;

 � tyifrsm;\rsdK;yGm;jcif;wGif vdif&SdrsdK;yGm;jcif;? vdifrJhrsdK;yGm;jcif;ESifh yifydkif;rsKd;yGm;jcif;[lí 

3 rsdK;&dSygonf/

 � vdif&SdrsKd;yGm;jcif;rSm yef;yGifhrsm;\ 0wfrIeftdfwf&Sd tzdk*rdESifh taphtdrf&Sd tr*rdwdkY 

aygif;pyfí oaËatmifNyD; taphjzpfvmum taphrStyifopfaygufvmjcif; jzpfonf/ 

Oyrm-o&ufyif? oabFmyif? yJyiftrsdK;rsdK;/

 � vdifrJhrsKd;yGm;jcif;wGif wpfcsKdUaomtyifrsm;onf tzdk*rdESifh tr*rdwdkYryg0ifbJ pydk;rsm; 

rS tyifopfaygufvmjcif;jzpfonf/ Oyrm - zef;yif? armhpfyif/

 � yifydkif;rsdK;yGm;jcif;rSm tyif\taphrSr[kwfbJ tjcm;aomtpdwftydkif;rsm; (tudkif;? 

yifpnf? t&Guf) rS tyifopfrsm; &&Sdonf/ Oyrm - jrufyif? jrif;cGm&Gufyif? pawmfb,f&D/

6-2-2 vdifrJhrsdK;yGm;jcif; (Asexual Reproduction)

 wpfcsKdUaomtyifrsm;onf rsKd;0wfrIefac:pydk;rsm;ESifh 

rsKd;yGm;Muonf/ xdktyifrsm;wGif tzdk*rdESifh tr*rdrsm;aygif;pyf 

yg0ifjcif;r&Sdygojzifh vdifrJhrsKd;yGm;yifrsm;[kac:onf/

vkyfief; (1)

 à zef;yifonf rnfuJhodkY tyifopf jzpfay:vmoenf;/

vkyfief; (2)

 à tjrpfwG,fNyD; wGm;oGm;aeaom jruf odkYr[kwf jrif;cGm&GufyifwdkYonf rnfuJhodkY tyif 

opfrsm; jzpfay:vmoenf;/ xdktyifrsm;udk tb,faMumihf wGm;oGm;yif[kac:oenf;/ 

ykH (6-3) zef;yif
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avhusifhcef; 

1/ oifodaom vdifrJhrsdK;yGm;jcif;jzifh rsKd;yGm;onhftyifrsm;udk azmfjyyg/

2/ rdrda'owGif&Ekdifaom tyif\ yifydkif;tpdwftydkif; (tmvl;? MuufoGefeD? csif;) 

wpfrsdK;rsdK;udk toHk;jyKNyD; tyifaygufvmonftxd vufawGUvkyfaqmifMunhfyg/

3/ oifodaom taphjzifh rsdK;yGm;onfhtyif 5 rsdK;udkazmfjyyg/ 

4/ atmufygtyifrsm;udkavhvmNyD; ,if;wkdY\rsdK;yGm;jcif;trsdK;tpm;udk ajzqdkyg/

6-3 owå0grsm;\rsdK;yGm;jcif; (Reproduction of Animals)

 owå0grsm;wGif vdifrJhrsdK;yGm;jcif;ESifh vdif&SdrsdK;yGm;jcif;[lí ESpfrsdK;cGJjcm;Edkifonf/

6-3-1 vdifrJhrsdK;yGm;jcif; (Asexual Reproduction)

 owå0grsm;wGif txD;? tr [lír&SdbJ wpfaumifwnf;rS yGm;rsm;jcif;udk vdifrJhrsdK;yGm;jcif; 

[kac:onf/

vkyfief; (1) 

 à ay;xm;aom ouf&Sdrsm;wGif rnfonfh ouf&Sdonf vdifrJhrsdK;yGm;enf;jzifh rsdK;yGm;oenf;/

jrif; vl

yHk (6-5) ouf&Sdrsm;

trD;Am;

tmvl;yif csif;yif o&ufyif

&Gufus 

yifaygufyif

oabFmyif

vkyfief; (2)

 à tkyfpkzGJUavhvmyg/

 à ay;xm;aom owå0grsm; rnfodkY rsdK;yGm;Muoenf;/ tb,faMumifhenf;/
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ykH (6-6) ouf&Sdrsm;\vdifrJhrsdK;yGm;ykHrsm;

6-3-2 vdif&SdrsdK;yGm;jcif; (Sexual Reproduction)

 txD;  (tzdk*rd)  ESifh tr (tr*rd)  wdkYaygif;pyf rsdK;yGm;vQif vdif&SdrsdK;yGm;jcif; [kac:onf/

 vdif&SdrsdK;yGm;jcif;qdkonfrSm trrsdK;O (egg) ESifh tzkdokufaumif (sperm) wdkY aygif;pyf 

oaËatmifNyD; oaËatmifO (zygote) jzpfay:jcif;udk ac:onf/

vkyfief; (1)

 à ay;xm;aomowå0grsm;wGif rnfonfhowå0gonf vdif&SdrsdK;yGm;enf;jzifh yGm;rsm;vm 

oenf;/

yHk (6-8) ouf&SdwdkY\ oaE¨atmifyHkrsm;

ykH (6-7) ouf&SdwdkY\rsdK;yGm;ykHrsm;

yvefae;&D;,m;yg&mrDpD,rfig;

vkyfief; (2)

 à ay;xm;aom ouf&Sdrsm;onf rnfonfh oaËatmifjcif;tqifhrsm; &Sdoenf;/

 à tkyfpkvdkuf aqG;aEG;ajzqdkyg/

t"dutcsufrsm;

 � vdifrJhrsdK;yGm;jcif;onf txD;? tr &Sd&efrvdkyg/ rlvouf&SdrS ,if;ESifhxyfwlaom 

ouf&Sdrsm; yGm;rsm;vmjcif; jzpfonf/

 � vdif&SdrsdK;yGm;jcif;qdkonfrSm trrsdK;O (egg) ESifh tzkdokufaumif (sperm) wdkY aygif;pyf 

oaËatmifNyD; oaËatmifO (zygote) jzpfay:jcif;udk ac:onf/

g

yg&mrDpD,rf [dkuf'&m
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owå0grsm; rsKd;yGm;jcif;tyifrsm; rsKd;yGm;jcif;

rsdK;yGm;jcif;

vdif&Sd 

rsKd;yGm;jcif;

vdif&Sd 

rsKd;yGm;jcif;

vdifrJh 

rsKd;yGm;jcif;

yef;yGifh 

aom 

tyifrsm;

tyif&Sd 

pydk;rsm;

taphrsm;

t&Guf&Sd 

pydk;rsm;

tyif\ 

tpdwf 

tydkif;rsm;

tjrpf? 

t&GufESifh 

ajratmuf 

yifpnf

vdifrJh 

rsKd;yGm;jcif;

yifydkif; 

rsKd;yGm;jcif;

rdcif\ 

udk,fwGif; ü 

oaËom; 

b0 

jzwfausmf

rdcif\ 

udk,fjyify 

wGif 

oaËom; 

b0 

jzwfausmf

tjyif 

oaËatmif

twGif; 

oaËatmif

zl;xGufjcif;

pHkuGJyGm;jcif; 

(ESpfydkif; 

odrfjywfjcif;)

tydkif;ydkif; 

jywfjcif;

avhusifhcef;

1/ owå0grsm;wGifawGU&aom vdifrJhrsdK;yGm;jcif;rsm;udk Oyrmjzifh azmfjyyg/

2/ vdif&SdrsdK;yGm;jcif;wGif oaËatmifjcif; b,fESrsdK; &Sdoenf;/

3/ vdif&SdrsdK;yGm;jcif;wGif twGif;oaËatmifjcif;jzifh rsdK;yGm;aomowå0g 3 rsdK; udk azmfjy 

yg/

4/ vdif&SdrsdK;yGm;jcif;wGif jyifyoaËatmifjcif;jzifh rsdK;yGm;aomowå0g 3 rsdK; udk azmfjyyg/

tcef; (6) udk jyefvnfoHk;oyfjcif;

 � oaËatmifjcif; 2 rsdK;&Sdonf/

 � jyifyoaËatmifjcif; - trrsdK;OESifh tzdkokufwdkYonf cËmudk,fjyifywGif awGUqkHNyD; 

oaËatmifMuonf/ (Oyrm - ig;? zm;? a&ykwfoif )

 � twGif;oaËatmifjcif; -trrsdK;OESifh tzdkokufwdkYonf rdcif\cE©mudk,ftwGif;wGif 

awGUqkHNyD; oaËatmifMuonf/ (Oyrm -  vl? jrif;)
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tcef; (7)

urÇmN*dK[f (Planet Earth)

ed'gef;

 þtcef;wGif urÇmonf rdrd0if½dk;ay:vnfywfjcif;ESifh urÇmonf aeukdvSnhfywfjcif; 

urÇmhtjyifydkif;rsm;jzpfaom ajrxk? a&xk? avxk? ZD0xkwdkY\ zGJUpnf;yHk ESifh urÇmhajrrsufESmjyif 

ajymif;vJ&jcif;taMumif;&if;wkdYudk oif,l&rnfjzpfonf/ rlvwef;wGif urÇmBuD;\ ykHoP²mefESihf 

N*dK[frsm;vSnhfywfjcif;? ajrqDvTm\*kPfowådESifh ajrqDvTmwdkufpm;jcif; tajccHtaMumif; 

t&mrsm;udk od&SdcJhNyD; jzpfonf/

7-1 urÇmonf rdrd0if½dk;ay:vnfywfjcif;ESifh aeudkvSnhfywfjcif;

7-1-1 urÇmonf rdrd0if½dk;ay:vnfywfjcif; (Earth's rotation)

 rlvwef; odyÜHbmom&yfwGif urÇmBuD;\ yHkoP²mefESifh N*dK[frsm; vSnfhywfjcif;taMumif; 

udk tenf;i,fod&SdcJhNyD;jzpfonf/ oifwdkYodcJhNyD;aom tcsufrsm;udk tajccHí atmufygar;cGef; 

rsm;udk ajzqdkyg/

 à urÇmBuD;onf rnfuJhodkY ykHoP²mef&Sdoenf;/

 à urÇmBuD;onf Nidrfoufaeonf okdYr[kwf vnfywfaeonf/ oifwdkY\ xifjrifcsufudk 

ajymjyyg/

vkyfief; (1)

 à yxrOD;pGm ausmif;om;wpfa,muf twef;a&SUokdY xGufyg/

 à rdrdcËmudk,fudk wpfywf okdYr[kwf ESpfywf em&DvufwHajymif;jyef (vuf0J&pf) twkdif; 

vSnhfyg/

 à usefausmif;om;? ausmif;olrsm;u yxrausmif;om; jyKvkyfouJhokdY pmoifcef;\ 

oifhawmfaomae&mwGif vufawGUjyKvkyfyg/ (jznf;nif;pGmvSnfhyg/)

vkyfief; (2)

 ykH (7-1) udk avhvmNyD; atmufygar;cGef;udk tkyfpkvkduf aqG;aEG;wifjyyg/

 à urÇmonf rdrd0if½dk;ay:wGif rnfokdYaom ykHoP²mefjzihf vnfywfaeoenf;/

ykH (7-1) urÇmh0iff½dk;apmif;aeykH

aeywfvrf;jyifnD

0if½dk;

23ƒ H

66ƒ H



60

ausmif;oHk;pmtkyf odyÜH q|rwef;

avhusifhcef;

1/ vnfywfjcif; (Earth's rotation) qkdonfrSm tb,fenf;/

2/ urÇmonf 0if½dk;ay:wGif rnfodkY vnfywfaeoenf;/

3/ atmufygwdkYudk tajzrSefa&G;cs,fyg/

 (u) urÇmonf rdrd0if½dk;ay:wGif wpfywfjynhfatmifvnf&ef tcsdef (22em&D? 23em&D? 

24em&D) Mumonf/

 (c) urÇmonf rdrd0if½dk;ay:wGif (22   H? 23   H? 24   H) wdrf;apmif;ívnfywfaeonf/

7-1-2 urÇmonf aeukdvSnhfywfjcif; (Revolution)

 rlvwef;odyHÜbmom&yf&Sd N*dK[frsm;vSnfhywfjcif;taMumif;ESifh oifcJhNyD;onfh taMumif; 

t&mwdkYudk tajccHí atmufygar;cGef;rsm;udk ajzqdkyg/

 à urÇmonf rdrd0if½dk;ay:wGif wpfywfjynhfatmifvnf&ef tcsdefrnfrQMumoenf;/

 à urÇmBuD;onf rnfonfudk A[dkjyKí vSnfhywfaeoenf;/

vkyfief;(1)

ykH (7-2) urÇmonf aeudk vSnfhywfyHk

t"dutcsufrsm;

 � urÇmonf rdrd0if½dk;ay:wGif vnffaejcif;udk vnfywfjcif; (Earth's rotation) [kac: 

onf/ 

 � urÇmonf rdrd0if½dk;ay:wGif 23  Hwdrf;apmif;í vnfywfaeonf/ 

 � urÇmonf rdrd0if½dk;ay:wGif taemufrSta&SUokdY em&DvufwHajymif;jyef (vuf0J&pf)

twdkif; vnfywfaeonf/

 � urÇmonf rdrd0if½dk;ay:wGif wpfywfjynhfatmifvnf&ef tcsdef24em&D (wpf&uf) 

Mumonf/

vnfywfjcif;

(Earth's rotation)
24 em&D

vSnfhywfjcif;

(Revolution)

365† &uf

ae
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 à yxrOD;pGm ausmif;om;ESpfa,muf twef;a&SUodkY xGufyg/ wpfa,mufudk ]ae} [k 

,lqí usefwpfa,mufudk ]urÇm} [k ,lqyg/ ausmif;om;wpfa,muf (ae) rSm 

&yfaeNyD; ,if;udk A[dkjyKí usefausmif;om; (urÇm) onf olYukd,fol vnfywf&if;jzifh 

A[kd (ae) ukd owfrSwfvrf;aMumif;twkdif; vSnhfywfyg/ þuJhokdY aeudk urÇmu 

vSnhfywfaeaMumif; o½kyfjyyg/

vkyfief;(2)

 atmufygar;cGef;rsm;udk tkyfpkvdkufaqG;aEG;wifjyyg/

 à urÇmonfaeudk wpfywfjynhfatmif vSnfhywf&ef tcsdefrnfrQMumrnfenf;/

 à azazmf0g&DvwGif &ufaygif;rnfrQ&Sdoenf;/ ESpfpOfESpfwdkif; &uftwdtus r&Sdjcif;rSm 

tb,faMumifhenf;/

vkyfief;(3)

 urÇmonf rdrd0if½dk;ay:vnfywfjcif;ESifh urÇmonf aeudk vSnfhywfjcif;taMumif;udk 

od&SdcJhNyD;jzpfonf/ ,if;tajctaeESpfck rnfodkY uGJjym;jcm;em;onfudk EdIif;,SOfavhvmMurnf/

ykH (7-3) urÇmonf rdrd0if½dk;ay:vnfywfí aeudk vSnfhywfjcif;

urÇmonfrdrd0if½dk;ay: vnfywfjcif; urÇmonfaeudk vSnfhywfjcif;

 atmufygar;cGef;udk tkyfpkvdkufaqG;aEG;yg/

 à urÇmonfrdrd0if½dk;ay:wGif vnfywfjcif;ESifh aeudkvSnfhywfjcif; rnfodkYuGmjcm;onfudk 

EdIif;,SOfNyD; Z,m;wGif jznfhpGufyg/
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urÇmN*dK[f

0if½dk;ay:wGif vnfywfjcif;

24 em&D

aeudkvSnfhywfjcif;

365  &uf 

urÇmN*dK[foifcef;pmudk jyefvnfoHk;oyfjcif;/

t"dutcsufrsm;

 � urÇmonfaeudk vSnhfywfaejcif;ukd urÇmywfvrf;aMumif; wpfywfjzpfay:jcif; 

(Revolution) [kac:onf/ 

 � urÇmonf aeukdvSnhfywfoGm;aeaom vrf;aMumif;udk ywfvrf;[kac:onf/ 

 � urÇmonf rdrd0if½dk;ay:wGifvnfywf&if; aeudk em&DvufwHajymif;jyef (vuf0J&pf) jzifh 

wdusaom ywfvrf;wpfckrS bJOyHkoP²mefvrf;aMumif;twdkif; vSnhfywfaeonf/

 � urÇmonf aeudkwpfywfjynfhatmifvSnhf&ef tcsdefwpfESpf (365  &uf) Mumonf/

avhusifhcef;

1/ urÇmywfvrf;aMumif; wpfywfjzpfay:jcif;qkdonfrSm tb,fenf;/ 

2/ urÇmonf aeudkrnfodkY vSnfhywfaeoenf;/

3/ &ufxyfESpf rnfodkY jzpfvmoenf;/

4/ urÇmonf rdrd0if½dk;ay:wGif vnfywfjcif; (Earth's rotation) ESifh urÇmonf aeudk 

vSnhfywfjcif; (Revolution) wdkYonf  rnfodkY uJGjym;jcm;em;oenf;/ 

5/ atmufygwdkYudk tajzrSefa&G;cs,fyg/

 (u) urÇmonf aeudk (puf0dkif;yHk? bJOyHk? rlrrSefyHk) ywfvrf;jzifh vSnfhywfaeonf/

 (c)  &ufxyfESpfonf (4 ESpf? 5 ESpf? 6 ESpf) wpfBudrf jzpfay:onf/
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yHk (7-4) urÇmh ajrxk? a&xk? avxk? ZD0xk

avxk

ajrxk

ZD0xk

vkyfief; (2)

 urÇmhtwGif;ydkif;wGif urÇmhA[dk? urÇmhMum;vTm? urÇmhtay:,HvTm [lí tvTm 3 vTm 

yg0ifonf/

 ykH (7-5) udkavhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvkdufaqG;aEG;wifjyyg/

 à urÇmBuD;twGif;ydkif;wGif tvTmrnfrQyg0ifoenf;/ ,if;wdkYudk azmfjyyg/

 à ajrxkwGif rnfonfhtydkif;rsm; yg0ifoenf;/

a&xk

7-2 urÇmhtay:,HvTmwnfaqmufyHk

7-2-1 ajrxk (Lithosphere)

 urÇmBuD;wGif obm0ywf0ef;usiftydkif; 4 ydkif;&Sdonf/ ,if;wdkYrSm ajrxk? a&xk? avxk? 

ZD0xkwdkY jzpfMuonf/ urÇmhtay:,HvTmajrxkwGif wGif;xGufypönf;rsm;? ausmufwHk; 

ausmufcJrsm;ESifh ajrqDvTmwdkYudk t"duawGUEdkifonf/

vkyfief; (1)

 yHk (7-4) udk avhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvkduf aqG;aEG;wifjyyg/ 

 à urÇmBuD;wGif obm0ywf0ef;usiftydkif; rnfrQ yg0ifoenf;/ ,if;wdkYudk azmfjyyg/

 à vlESifhtyifwdkYonf rnfonfhtydkif;wGif t"du rSDwif;aexdkifMuoenf;/

yHk (7-5) urÇmhtwGif;ydkif;wnfaqmufyHk

ajrxk

urÇmhtay:,HvTm

urÇmhMum;vTmtay:ydkif;

urÇmhMum;vTmatmufydkif;

urÇmhA[dktjyifydkif;

urÇmhA[dktwGif;ydkif;

ukef;ajrxkcsyf

ork'́&majrxkcsyf

tay:,HvTm

Mum;vTm

A[dk
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vkyfief; (3)  

 urÇmhtay:,HvTm (crust) onf tjyifbufqHk;tvTmjzpfNyD; ukef;ajrxktay:,HvTm 

(ukef;ajrxkcsyf) ESifh ork'́&mxktay:,HvTm (ork'́&majrxkcsyf) wdkY yg0ifonf/

 yHk (7-6) udkavhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à vIyf&Sm;aeaoma&jyifay:wGif ysOfjym;wpfcsyfwifxm;ygu xdkysOfjym;onf rnfodkY 

jzpfaernfenf;/

 à urÇmhMum;vTma&GUvsm;rIaMumifh urÇmhtay:,HvTmwGif rnfonfwdkY jzpfay:Edkifoenf;/

t"dutcsufrsm;

 � urÇmhajrxkonf a&GUvsm;aeaomurÇmN*dK[f\ tay:,Htpdwftydkif;jzpfNyD; urÇmh 

tay:,HvTm (crust) ESifh urÇmhMum;vTmtay:ydkif; (upper mantle) \tay:qHk;tydkif;wdkY 

yg0ifonf/ 

 � urÇmhMum;vTma&GUvsm;rIaMumifh urÇmhtay:,HvTmwGif ukef;ajrxkrsm; a&GUvsm;jcif;? 

ajrivsifrsm;jzpfay:jcif;? rD;awmifrsm;aygufuGJjcif;ESihf awmifukef;awmifwef;rsm;jzpf 

ay:vmjcif;jzpfonf/

avhusifhcef;

1/ urÇmhajrxkqdkonfrSm tb,fenf;/ urÇmhajrxkwGif rnfonfwdkYudk t"du awGU&Sd& 

oenf;/ 

2/  atmufygwdkYudk tajzrSefa&G;cs,fyg/

 (u) urÇmhtay:,HvTm wnfNidrfrIr&Sdjcif;onf urÇmh (Mum;vTm? twGif;vTm? Mum;vTm ESifh 

twGif;vTm) a&GUvsm;rIaMumifhjzpfonf/

 (c) vlom;wdkYonf urÇmhajrxk\ (tay:,HvTm? Mum;vTm? twGif;vTm) wGif aexdkif 

Muonf/

 (*) rD;awmifaygufuGJjcif;onf (tay:,HvTm? Mum;vTm? twGif;vTm) a&GUvsm;rIaMumifh 

jzpfonf/

awmifukef;awmifwef;

ork'́&m

ork'́&m ajrxkcsyf

rD;awmif

ukef;ajrxkcsyf

urÇmhtay:,HvTm

urÇmhMum;vTmtay:ydkif;

urÇmhMum;vTmtay:ydkif;

urÇmhMum;vTmatmufydkif;

urÇmhMum;vTmatmufydkif;

yHk (7-6) urÇmhMum;vTma&GUvsm;rIaMumifh jzpfay:vmaom toGifoP²mefrsm;
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7-2-2 a&xk (Hydrosphere)

 ouf&SdwdkYtwGuf t"duvdktyfaom aomufoHk;a&t&if;tjrpfudk a&xkrS &&Sdonf/

vkyfief; (1)

 urÇmhrsufESmjyif\ oHk;yHk ESpfyHkudk a&xku zHk;tkyfxm;onf/ urÇmha&xkudk a&ief 97% 

cefYESifh a&csdK 3% cefY jzifh yg0ifzGJUpnf;xm;onf/ a&iefrsm;onf a&csdKrsm;\ yif&if;jzpfonf/

 yHk (7-7) udkavhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvkdufaqG;aEG;wifjyyg/

 à urÇmhrsufESmjyifwGif a&xkESifhajrxk rnfonfuydkrsm;rnf[k oifxifoenf;/

 à urÇmha&xk wnf&SdEdkifaomae&mrsm;udk azmfjyyg/

vkyfief; (2)                                                  

yHk (7-7) urÇmN*dK[f

yHk (7-8) a&csdK&&SdyHk

ork'́&m

uef

jrpf

ajratmufa&jyif

ajratmufa&pD;qif;

rdk;&Gmusjcif;

a&cĴ qD;ESif;

pdrfh0if

p

D;
q

i

f;

pGrf;tif yif&if;

a&aiGU jyefjcif;

yifaiGUjyefjcif;

 yHk (7-8) udkavhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvkdufaqG;aEG;wifjyyg/

 à urÇmha&xkwGif a&csKdESihfa&iefyrmP rnfonfu ydkrsm;rnf[k xifoenf;/

 à a&csdKukd rnfuJhokdY&&Sdonf[k xifoenf;/

 à t0DpdwGif;ESifh a&wGif;rsm;rS a&csdK&&Sdjcif;rSm tb,faMumihfenf;/
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t"dutcsufrsm;

 � urÇmha&xkwGif yifv,fork'́&m? tif;? tkdif? jrpf? acsmif;rsm;&Sd a&rsm;? ajratmufa&? 

a&cJjrpfESihf avxkxJ&Sd a&ckd;a&aiGUwkdY yg0ifonf/ 

 � rkd;a&ESihf qD;ESif;rsm;onf ajrBuD;twGif;pdrhf0ifNyD; ausmufvTmrsm;twGif; cdkatmif;&m 

rS ajratmufa& jzpfay:vmonf/ ajratmufa&udk a&csdKtjzpf xkwf,lokH;pJGvsuf 

&Sdonf/

avhusifhcef;

1/ atmufygwdkYudk tajzrSefa&G;cs,fyg/

 (u) urÇmhrsufESmjyif\ ( ? ?  ) udk a&xku zHk;tkyfxm;onf/

 (c) urÇmha&xkwGif a&ief (70%? 88%? 97%) cefY&Sdonf/ 

 (*) urÇmha&xkwGif a&csdK (3%? 5%? 7%) cefY&Sdonf/ 

 (C) a&csdKrsm;\yif&if;onf (ajratmufa&? yifv,fork'́&m? jrpfacsmif;) jzpfonf/

7-2-3 avxk (Atmosphere)

 urÇmhavxkqdkonfrSm urÇmN*dK[fudk0ef;&Hxm;aom "mwfaiGUrsm;yg0ifonfhtvTmjzpfNyD; 

urÇm\j'yfqGJtm;aMumifh wnf&Sdaejcif;jzpfonf/

vkyfief; (1)

 atmufygar;cGef;udk tkyfpkvdkufaqG;aEG;ajzqdkyg/ 

 à urÇmajrBuD;\ tay:,HrsufESmjyifudk rnfonfu 0ef;&Hxm;oenf;/

vkyfief; (2) 

 avxkwGifatmufqD*sif?  Edkufx½dk*sif?  umAGef'dkifatmufqdk'fESifh tjcm;"mwfaiGUtenf; 

i,fjzifh yg0ifzGJUpnf;xm;onf/

 yHk (7-9) udkavhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvdkufaqG;aEG;wifjyyg/

 à urÇmhavxkudk rnfodkY zGJUpnf;xm;oenf;/

 à urÇmhavxk\ t"dutvTmrsm;udk azmfjyyg/

vkyfief; (3)                                                  

 urÇmay:&Sd t"dua&csdK&&SdEdkifaom ae&mrsm;rSm 0if½dk;pGef;a'o a&cJjyifBuD;rsm;? 

ajratmufa&? tif;? tdkif? uef? jrpf? acsmif;? qnfajrmif;wmwrHwdkY jzpfMuonf/

 atmufygar;cGef;udk tkyfpkvkdufaqG;aEG;wifjyyg/

 à oifwdkYaexdkif&ma'owGif a&csdK&&SdEdkifaom ae&mrsm;udk ajymjyyg/
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yHk (7-9) urÇmhavxk

t"dutcsufrsm;

 � urÇmhavxkqdkonfrSm urÇmN*dK[fudk 0ef;&Hxm;aom "mwfaiGUrsm;yg0ifonfh tvTmjzpf 

NyD; urÇm\ j'yfqGJtm;aMumifh wnf&Sdaejcif;jzpfonf/

 � urÇmhavxkwGif x½dkydkpzD;,m;tvTm? px&mwdkpzD;,m;tvTm? rDqdkpzD;,m;tvTm? 

omrdkpzD;,m;tvTm? tdyfZdkpzD;,m;tvTm[lí t"dutvTm 5 vTm&Sdonf/

 � px&mwdkpzD;,m;tvTmwGif tdkZkef;tvTm&Sdonf/ vlESifh ouf&Sdrsm;onf x½dkydkpzD;,m; 

tvTmwGif aexdkifMuonf/ x½dkydkpzD;,m;tvTmonf 10 uDvdkrDwmrQom xlonf/

vkyfief; (3) 

 urÇmhavxkwGifyg0ifaom px&mwdkpzD;,m;tvTmwGif tdkZkef;tvTm&Sdonf/ tdkZkef; 

tvTmonf vlom;wdkYtay: tEÅ&m,fay;aom aerSa&mifjcnfrsm;udk umuG,fay;onf/

 atmufygar;cGef;udk tkyfpkvdkufaqG;aEG;ajzqdkygap/

 à urÇmhavxkonf ouf&Sdrsm;twGuf tb,faMumifhta&;BuD;oenf;/

avhusifhcef;

1/ urÇmhavxkqdkonfrSm tb,fenf;/

2/ tdkZkef;tvTmonf rnfonfhae&mwGif&Sdoenf;/ vlom;wdkYtay: rnfodkY tusdK;jyK 

oenf;/

7-2-4 ZD0xk (Biosphere)                                                                           

 ZD0xkwGif ouf&Sdrsm;ESifh  ouf&Sdrsm;udkaxmufyHhay;aom  oufrJhavmuwdkY yg0ifonf/

vkyfief; (1)                                                                                                          

 yHk (7-10) udk avhvmNyD; atmufygar;cGef;udk tkyfpkzGJUaqG;aEG;wifjyyg/

 à ZD0xkudk rnfodkY zGJUpnf;xm;oenf;/

tdyfZdkpzD;,m; (Exosphere)

omrdkpzD;,m; (Thermosphere)

rDqdkpzD;,m; (Mesosphere)

px&mwdkpzD;,m; (Stratosphere)

x½dkydkpzD;,m; (Troposphere)

(rSwfcsuf - yHkonfpau;udkufr[kwfyg/)
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yHk (7-10)  ZD0xkzGJUpnf;yHk

oufrJhavmu   

(ajrxk? a&xk? avxk)

ouf&Sdavmu 

(vl? tyif? wd&pämef)

vkyfief; (2)

 vlom;wdkY\ vkyfaqmifrIonf ZD0xktay:wGifrsm;pGm oufa&mufrI&Sdonf/ pdkufysdK;enf; 

opfrsm; toHk;jyKjcif;? wd&pämefrsm;zrf;qD;owfjzwfjcif;? opfawmrsm; ckwfvSJjcif;? armfawmf,mOf 

rsm;ESifh puf½Hkrsm;tvGefrsm;jym;vmjcif; ponfwdkYonf vlom;wdkY\ vkyfaqmifrIrsm;jzpfonf/

 atmufygar;cGef;rsm;udk tkyfpkzGJUaqG;aEG;wifjyyg/

 à ouf&SdavmuwGif rnfonfwdkY yg0ifoenf;/

 à oufrJhavmuwGif rnfonfwdkY yg0ifoenf;/

 à ZD0xkay:odkY aumif;usdK; odkYr[kwf qdk;usdK;oufa&mufapaom vlwdkY\vkyfaqmifcsuf 

rsm;udk ajymjyyg/

vkyfief; (3)  

 tyifESifh owå0grsm;aoqHk;aomtcg ykyfodk;aqG;jrnfhNyD; ,if;wdkYrS xGufvmaomtm[m& 

"mwfrsm;ESifh "mwfypönf;rsm;onf ajrxkwGif wpfpdwfwpfydkif;yg0ifzGJUpnf;xm;onf/

 atmufygar;cGef;udk tkyfpkzGJUaqG;aEG;wifjyyg/

 à ouf&Sdrsm;twGuf vdktyfaomtpm;tpmrsm;udk rnfonfrS &&Sdoenf;/

vkyfief; (4)                                            

 a&xkonf ZD0xkzGHUNzdK;&Sifoef&eftwGuf axmufyHhay;onf/ ouf&Sdrsm;&Sifoef&ef tpm; 

tpmESifh a&udk tvHktavmuf&&Sdjcif;? a&t&if;tjrpfrsm;avsmhenf;roGm;ap&ef xdef;odrf;apmifh 

a&Smufjcif;wdkYonf ZD0xkESifh a&xkwdkY\ tjyeftvSefoufa&mufrIjzpfonf/

 atmufygar;cGef;rsm;udk tkyfpkzGJUaqG;aEG;wifjyyg/                                         

 à ouf&Sdrsm; touf&SifaexdkifEdkif&ef rnfonfu t"duvdktyfoenf;/

 à a&t&if;tjrpfrsm; rqHk;½IH;ap&ef rnfodkY jyKvkyf&rnfenf;/

vkyfief; (5)                                                                  

 tyifrsm; (ZD0xk) onf av (avxk) rS &&Sdaom umAGef'dkifatmufqdk'fjzifh tpmcsufNyD; 

atmufqD*sifudk xkwfay;onf/ vlESifh owå0grsm; (ZD0xk) onf ,if;wdkYpm;oHk;aom tpm;tpm 
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udk touf½Ijcif; (avxkrS atmufqD*sif) jzifh tpmNzdKcGJí avxkxJodkY umAGef'dkifatmufqdk'fudk 

wpfzefjyefxkwfay;onf/

 atmufygar;cGef;udk tkyfpkzGJUaqG;aEG;wifjyyg/

 à tyifESifhowå0grsm; touf&Sif&efvdktyfaom umAGef'dkifatmufqdk'fESifh atmufqD*sifudk 

rnfonfrS &&Sdoenf;/

t"dutcsufrsm;

 � ZD0xkqdkonfrSm ouf&Sdrsm;wnf&Sdaexdkifaom urÇmN*dK[f\tvTmwpfckjzpfonf/ 

ZD0xkwGif ouf&Sdrsm;ESifh  ouf&Sdrsm;udk axmufyHHhay;aom  oufrJhavmuwdkYyg0ifonf/

 � ZD0xkESifha&xk? ajrxk? avxkwkYdonf wpfckESifhwpfck tjyeftvSefoufa&mufrIrsm; 

&SdMuonf/ xdkodkYoufa&mufrIrsm;onf vlom;rsm;twGuf aumif;usdK;rsm;pGm&&SdouJhodkU 

qdk;usdK;rsm;vnf; jzpfay:aponf/

avhusifhcef;

1/ ZD0xkqdkonfrSm tb,fenf;/ rnfonfwdkY yg0ifoenf;/ 

2/ ZD0xkESifhajrxk tjyeftvSefoufa&mufyHkudk Oyrmwpfckay;í &Sif;jyyg/

3/ ZD0xkESifha&xk tjyeftvSefoufa&mufyHkudk Oyrmwpfckay;í &Sif;jyyg/

4/ ZD0xkESifhavxk tjyeftvSefoufa&mufyHkudk Oyrmwpfckay;í &Sif;jyyg/

urÇmhtay:,HvTmwnfaqmufyHkoifcef;pmudk jyefvnfoHk;oyfjcif;/

urÇmhtay:,HvTmwnfaqmufyHk

ajrxk

-wGif;xGufypönf;rsm;

-ausmufwHk;ausmufcJrsm;

-ajrqDvTmrsm;

-x½dkydkpzD;,m;

-px&mwdkpzD;,m;

-rDqdkpzD;,m;

-omrdkpzD;,m;

-tdyfZdkpzD;,m;

-ouf&Sdavmu

 (vl? tyif? wd&pämef)

-oufrJhavmu

 (ajrxk? a&xk? avxk)

-a&ief 97 %

-a&csdK 3 %

avxk ZD0xka&xk
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yHk (7-14) rD;awmifaygufuGJyHk

t"dutcsufrsm;

 � urÇmajrjyifonf ajrwGif;ajrjyifjzpfpOfrsm;aMumifh tpOfajymif;vJvsuf&Sdonf/ 

 � ajymif;vJrIrsm;udk a&? av? rdk;? a&cJ? 'Da&? vdIif;? tylpGrf;tif? zdtm;? wGef;tm;ponfh 

obm0jzpfpOfrsm;u zefwD;Muonf/

 � a&? av? rdk;? a&cJ? 'Da&? vdIif;ponfh obm0jzpfpOfrsm;u ajrjyifwGif wdkufpm;o,faqmif 

ydkYcsjcif;udk jzpfaponf/

 � urÇmajratmuf&Sd tylpGrf;tif? zdtm;? wGef;tm;rsm;aMumifh ajrwGif;vIyf&Sm;rIrsm; jzpf 

ay:NyD; rD;awmifaygufuGJjcif;? ivsifvIyfjcif;? ausmufrsm;yHkysufjcif;ESifh toGifajymif; 

jcif;wdkYudk jzpfaponf/

yHk (7-11) 

a&aMumifh wdkufpm;cH&yHk

yHk (7-12) 

a&cJjrpfwdkufpm;yHk

yHk (7-13) 

yifv,fvdIif;wdkufpm;cH&yHk

7-3 urÇmhrsufESmjyifajymif;vJ&aomtaMumif;&if;rsm;

7-3-1 ajrwGif;ajrjyifjzpfpOfrsm;aMumifh ajymif;vJaeaomurÇmajrjyif

urÇmajrjyifonf ajrwGif;ajrjyifjzpfpOfrsm;aMumifh tpOfajymif;vJvsuf&Sdonf/

vkyfief; (1)

urÇmajrjyifonf a&? av? rdk;? a&cJ? 'Da&? vdIif;? tylpGrf;tif? zdtm;? wGef;tm;ponfh 

obm0jzpfpOfrsm;aMumifh ajymif;vJaeonf/

yHk (7-11? 7-12? 7-13) wdkYudkavhvmNyD; atmufygar;cGef;udk tkyfpkvkdufaqG;aEG;wifjyyg/

 à urÇmajrjyifudk ajymif;vJaponfhtaMumif;&if;rsm;udk azmfjyyg/

vkyfief; (2)

tylpGrf;tif? zdtm;? wGef;tm;wdkYaMumifh ajrwGif; 

vIyf&Sm;rIrsm;vnf; jzpfay:vmonf/

yHk (7-14) udkavhvmNyD; atmufygar;cGef;rsm;udk 

tkyfpkvdkuf aqG;aEG;wifjyyg/

 à yHkwGif rD;awmifaygufuGJ&jcif;rSm tb,faMumifhenf;/

 à ajrwGif;vIyf&Sm;rIrsm;u ausmufrsm;udk rnfodkY jzpfap 

oenf;/

https://www.pinterest.com/pin/

146437425356186963/

https://goo.gl/images/ByMrLZ
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avhusifhcef; 

1/ urÇmajrjyifajymif;vJrIudk jzpfapaom obm0jzpfpOfrsm;udk azmfjyyg/

2/ urÇmhajrwGif;vIyf&Sm;rIudk jzpfaponfh taMumif;&if;rsm;udk azmfjyyg/

3/ rnfonfhjzpfpOfrsm;u rD;awmifaygufuGJjcif;ESifh ivsifvIyfjcif;udk jzpfapoenf;/

7-3-2 ausmufajcrGjcif;ESifhwdkufpm;jcif; 

 urÇmhajrrsufESmjyif&Sd  ausmufwHk;ausmufcJrsm;ESifh wGif;xGufrsm;onf ajcrGcH&jcif;ESifh 

wdkufpm;cH&jcif;wdkYaMumifh ysufpD;a&GUvsm;oGm;Muonf/

vkyfief; (1)

 ausmufajcrGjcif; (ausmufaMurGjcif;) qdkonfrSm ausmufwHk;ausmufcJrsm;ESifh wGif;xGuf 

rsm;onf &moDOwk'PfaMumifh aqG;jrnfh? aMurG? jyKef;wD;? ysufpD;oGm;jcif;jzpfNyD; ,if;wdkYonf 

a&GUvsm;oGm;jcif; r&Sdyg/ 

 atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à ausmufwHk;ausmufcJBuD;rsm; tufuGJaMurGaeonfrSm tb,faMumifhenf;/

vkyfief; (2)

 wdkufpm;jcif;qdkonfrSm usdK;yJhysufpD;oGm;aom ausmufpausmufersm;ESifh wGif;xGufrsm; 

onf ajrqGJtm;? a&? a&cJESifh wdkufcwfavwdkYaMumifh a&GUvsm;oGm;jcif; jzpfonf/

 yHk (7-15) udkavhvmNyD; atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à wdkufpm;jcif;udk rnfonfwdkYu vkyfaqmifay;oenf;/

 à yHkwGif ausmufaqmif rnfodkY jzpfay:aeoenf;/ tb,faMumifhenf;/

t"dutcsufrsm;

 � ausmufajcrGjcif; (ausmufaMurGjcif;) qdkonfrSm ausmufwHk;? ausmufcJrsm;ESifh 

wGif;xGufrsm;onf &moDOwk 'PfaMumifh aqG;jrnfh? aMurG? jyKef;wD;? ysufpD;oGm;jcif;jzpfNyD; 

,if;wdkYonf a&GUvsm;oGm;jcif;r&Sdyg/

 � ausmufajcrGjcif;wGif ½kyfajcrGjcif;ESifh "mwfajcrGjcif;[lí 2 rsdK;&Sdonf/

 � wdkufpm;jcif;qdkonfrSm usdK;yJhysufpD;oGm;aom ausmufpausmufersm;ESifh wGif;xGufrsm; 

onf ajrqGJtm;? a&? a&cJESifh wdkufcwfavwdkYaMumifh a&GUvsm;oGm;jcif;jzpfonf/

yHk (7-15) wdkufpm;jcif;



72

ausmif;oHk;pmtkyf odyÜH q|rwef;

avhusifhcef;

1/ ausmufajcrGjcif;qdkonfrSm tb,fenf;/ ausmufajcrGjcif;enf;rsm;udk azmfjyyg/

2/ wdkufpm;jcif;qdkonfrSm tb,fenf;/ 

3/ ausmufajcrGjcif;ESifh wdkufpm;jcif;wdkYonf rnfodkY uGJjym;jcm;em;oenf;/

7-3-3 ½kyfajcrGjcif;

 ½kyfajcrGjcif;wGif ausmuf\"mwkzGJUpnf;yHk ajymif;oGm;jcif;r&SdyJ ausmufom;xk uGJtuf 

NydKysufNyD; ausmufpausmufersm; jzpfay:jcif; jzpfonf/

vkyfief; (1)

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à ½kyfajcrGjcif;udk rnfodkY em;vnfoenf;/

 à ½kyfajcrGjcif; (ausmufrsm;tufuGJysufpD;Mu&jcif;) udkjzpfapaom taMumif;&if;rsm;udk 

oifodorQajymjyyg/

vkyfief; (2)

 ausmuftufuGJaMumif;rsm;twGif; cdkatmif;aeaoma&onf at;cJoGm;aomtcg 

xkxnfBuD;rm;vmNyD; BuD;rm;aom wGef;ueftm;rsm;jzpfay:&mrS xdkausmufwHk;ausmufcJrsm;udk 

aMurGysufpD;aponf/

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à a&onf a&cJtjzpfodkYa&muf&SdoGm;aomtcg xkxnf rnfodkY jzpfoGm;oenf;/

 à yHk (7-17) udkavhvmNyD; awGU&Sdcsufrsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

yHk (7-16) ½kyfajcrGjcif;

½kyfajcrGjcif;

tylcsdef

avwdkufpm;jcif;

vlom;wdkY\ vkyfqmifrI

tyifESifhowå0g

a&cJjcif;
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yHk (7-17) a&cJjcif;aMumifhausmufaMurGjcif;

vkyfief; (3)

 tylcsdefajymif;vJrIaMumifh ausmufrsm; usHKUjcif;? yGjcif; tBudrfBudrfjzpfay:&mrS 

ausmufwHk;ausmufcJrsm;\ tay:,HvTm tufuGJum aMurGysufpD;onf/ avESifhtwlygvm 

aom oJrsm;onf ausmufwHk;ausmufcJrsm;\ rsufESmjyifudk yGwfwdkufpm;&mrS wjznf;jznf; 

aMurGysufpD;onf/

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/ 

 à tylcsdefuGmjcm;rIaMumifh jzpfay:aom tpdkiftcJ\ obm0udk ajymjyyg/

 à avwdkufaomtcg avxJwGif rnfonfwdkY yg0ifrnf[k xifoenf;/

 à yHk ( 7-18 ) ESifh yHk ( 7-19 ) wdkYudk avhvmNyD; awGU&Sdcsufrsm;udk aqG;aEG;yg/

vkyfief; (4)

 ausmuftufuGJaMumif;rsm;twGif; opfyiftjrpfrsm; wdk;0ifBuD;xGm;jcif;? tcsdKUowå0grsm; 

onf EIwfoD;rsm;jzifh ausmufrsm;udk wl;qGjcif;wdkYaMumifhvnf; ausmufrsm;udk tufuGJum 

aMurGysufpD;aponf/

yHk ( 7-18 ) tylcsdefajymif;vJrIaMumifh aMurGjcif; yHk ( 7-19 ) avwdkufpm;rIaMumifh aMurGjcif;

 yHk ( 7-20 ) tyifaMumifh 

ausmufaMurGjcif;

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à tkwfeH&Hrsm;wGif tyifrsm; wG,fuyfaygufa&muf 

avh&Sdonf/ ,if;tyifrsm; BuD;xGm;vmygu rnfodkY 

jzpfvmrnf[k xifoenf;/

 à yHk ( 7-20 ) wGif tyifESifhausmufrsm; rnfodkY jzpfae 

oenf;/ xdkodkYjzpfvmyHkudk em;vnfoavmuf &Sif;jy 

yg/

https://goo.gl/images/7bwxdk https://goo.gl/images/twDdQ5

https://goo.gl/images/hVMyhY
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t"dutcsufrsm;

 � ½kyfajcrGjcif;wGif ausmufom;xkonf uGJtufNydKysufí ausmufpausmufersm; 

jzpfay:vmNyD; xdkausmufom;xk\ "mwkzGJUpnf;yHkajymif;vJoGm;jcif; r&Sdyg/

 � ½kyfajcrGjcif;onf a&cJjcif;? tylcsdefajymif;vJjcif;? avwdkufpm;jcif;? tyif? owå0gESifh 

vlom;wdkY\ vkyfaqmifrIrsm;aMumifh jzpfonf/

 atmufygar;cGef;udk tkyfpkvdkufaqG;aEG;wifjyyg/

 à yHk (7-22) wGif ausmufawmifrsm;udk rnfodkY 

vkyfaqmifaeMuoenf;/ xdkodkY jyKvkyfjcif;aMumifh 

ausmufrsm; rnfodkY jzpfoGm;oenf;/

yHk (7-22) ausmufawmifrsm;tm; NzdKcGJwl;azmfaeyHk

avhusifhcef;

1/ ½kyfajcrGjcif;qdkonfrSm tb,fenf;/

2/ ½kyfajcrGjcif;udk t"dujzpfapaom taMumif;&if;rsm;udk azmfjyyg/

3/ ausmuftufuGJaMumif;rsm;twGif; a&rsm; 0ifa&mufcdkatmif;ae&mrS ausmufrsm; 

rnfodkY aMurGysufpD;Mu&oenf;/

4/ tylaMumifh ausmufrsm; rnfodkY tufuGJaMurGysufpD;Mu&oenf;/

5/ avaMumifh ausmufrsm; rnfodkY tufuGJaMurGysufpD;Mu&oenf;/

6/ tyifESifhowå0grsm;aMumifh ausmufrsm; rnfodkY tufuGJaMurGysufpD;Mu&oenf;/

vkyfief; (5)

 atmufygar;cGef;udk tkyfpkvdkufaqG;aEG;wifjyyg/

 à EIwfoD;jzifh wl;qGwwfaom owå0grsm;aMumifh 

ausmufrsufESmjyifrsm; rnfodkY jzpfEdkifoenf;/

yHk (7-21) owå0grsm;aMumifh 

ausmufaMurGjcif;

vkyfief; (6)

 vlom;wdkYonf wnfaqmufa&;vkyfief;rsm;wGif ausmufrsm;udk toHk;jyKjcif;aMumifh 

ausmufawmifrsm; aMurGysufpD;onf/

https://goo.gl/images/wcgv9E

https://goo.gl/images/UAehL8
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 atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG; 

ajzqdkyg/

 à yHk (7-23) wGif xHk;ausmuf*l rnfodkY jzpfay: 

vmoenf;/

vkyfief; (3)

 ausmufwHk;ausmufaqmifrsm;\ ausmufom;xkwGifyg0ifaom wGif;xGufj'yfaygif; 

tcsdKUonf avxkxJ&Sd atmufqD*sifESifh a&cdk;a&aiGUwdkY\ "mwfjyKrIaMumifh wGif;xGufj'yfaygif; 

topfrsm; jzpfay:Muonf/ xdkjzpfpOfaMumifh ausmufom;xk tay:,HvTm"mwf ajymif;vJrI 

jzpfay:NyD; aMurGysufpD;jcif;udk jzpfay:aponf/

yHk (7-23) xHk;ausmuf*l

vkyfief; (2)

 ausmufwHk;ausmufcJrsm;udk wGif;xGufj'yfaygif;rsm;pGmjzifh yg0ifzGJUpnf;xm;onf/ tcsdKU 

j'yfaygif;rsm;onf tufppfESifh "mwfjyKNyD; *kPfowådrsm; ajymif;oGm;onf/ rdk;a&wGif tvGef 

aysmhaom tufppf"mwfygaomaMumifh ausmufom;xkudk aMurGysufpD;aponf/

7-3-4 "mwfajcrGjcif;

 "mwfajcrGjcif;jzpfpOfwGif ausmufrsm; aMuysufoGm;onfomru "mwkzGJUpnf;yHk 

ajymif;vJjcif;jzifh wGif;xGuftopfrsm;vnf; jzpfay:onf/

vkyfief; (1)

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à ½kyfajcrGjcif;ESifh"mwfajcrGjcif; wlnDrI &Sd r&Sd aqG;aEG;yg/

 à "mwfajcrGjcif;udkjzpfapaom taMumif;&if;rsm;udk azmfjyyg/

"mwfajcrGjcif;

rdk;a&

atmufqD*sif̂  

umAGef'dkifatmufqdk'f

qm;iefa& a&
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 atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à yHk (7-24) wGif ajrqDvTmudk rnfodkY awGU&oenf;/ xdkodkYjzpfaejcif;rSm tb,faMumifh 

enf;/

vkyfief; (5)

 yifv,fa&wGif qm;trdsK;rsdK;aysmf0ifaeNyD; ,if;qm;iefa&rsm;onf urf;ajca'o&Sd 

ausmuftufuGJaMumif;rsm;twGif;odkY 0ifa&mufcdkatmif;aeavh&Sdonf/ xdkqm;iefa&rsm; 

aeyl&SdefaMumifh taiGUjyefNyD;aemuf qm;yGifhrsm; pkyHkvm&mrS us,fjyefYvmNyD; ausmufom;xkudk 

½kyfajcrGjcif;tjyif "mwfajcrGjcif;udkjzpfapNyD; tufuGJaMurGaponf/

t"dutcsuf

 � "mwfajcrGjcif;wGif avxJ&Sd atmufqD*sif? umAGef'dkifatmufqdk'f? a&? rdk;a& ESifh 

qm;iefa&wdkYu ausmufrsm;ESifhxdawGU"mwfjyKNyD; ausmufrsm;udk  aMuysufoGm;aponf 

omru wGif;xGuftopfrsm;vnf;jzpfay:Edkifonf/

yHk (7-25)  qm;iefa&0ifaeaom 

ausmufaqmifrsm;

  atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à yifv,fa&rsm; taiGUjyefNyD;aemuf rnfonfwdkY usef&Sd 

oenf;/

 à yHk (7-25) wGif yifv,furf;ajca'o&Sd ausmufaqmifrsm; 

rnfodkY jzpfaeoenf;/ xdkodkYjzpf&jcif;rSm tb,faMumifh 

enf;/

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à oHudktcsdefMumjrifhpGm tjyifwGifxm;ygu rnfodkY jzpfoGm;oenf;/ xdkodkYjzpf&jcif;rSm 

tb,faMumifhenf;/

 à ausmufom;xktay:,HvTm "mwfajymif;vJjcif;jzpfay:onfrSm tb,faMumifhenf;/

vkyfief; (4)

 a&aMumifh ausmufom;xk aMurGysufpD;jcif;onf ½kyfajcrGjcif;tjyif "mwfajcrGjcif; 

aMumifhvnf; jzpfay:onf/ a&onf "mwfajcrG&mwGif tvGefta&;BuD;onf/ wGif;xGuf 

j'yfaygif;rsm;onf a&ESifh "mwfjyKaygif;pyfNyD; a&aygif;wGif;xGuftopfrsm; ( hydrated new 

minerals ) jzpfay:Edkifonf/

yHk (7-24) ajrap;wGif;xGufjzpfay:aeaom ajrqDvTm

https://www.colourbox.de/

www.rockhounders1.com
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yHk (7-26) yifv,furf;ajc

avhusifhcef;

1/ "mwfajcrGjcif;qdkonfrSm tb,fenf;/ 

2/ "mwfajcrGjcif;udkjzpfapaom taMumif;&if;rsm;udk azmfjyyg/ 

7-3-5 o,f,lydkUaqmifjcif;

 pD;qif;a&ESifhwdkufcwfavwdkYonf ausmufpausmufersm;? oJrIefESifh ajrrIefwdkYudk 

enf;vrf;trsdK;rsdK;jzifh o,f,lydkYaqmifonf/

vkyfief; (1)                                                   

 atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à yHk (7-26) wGifyifv,furf;ajcü rnfonfht&mrsm;udk awGU&oenf;/ xdkodkY awGU&jcif;rSm 

tb,faMumifhenf;/

vkyfief;(2)

 pD;qif;a&onf tenfrsm;udk enf; 3 enf;jzifh o,f,lydkYaqmifonf/

 yHk (7-27) udk Munfhí atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/

 à tenfrsm;udk pD;qif;a&u rnfodkY o,f,lydkYaqmifay;Edkifoenf;/

 à pD;qif;a&onf ausmufwHk;ausmufcJrsm;ESifh oJvHk;BuD;rsm;udk rnfuJhodkY o,f,lydkYaqmif 

ay;oenf;/

 à pD;qif;a&onf oJrIefESifhajrrIIefrsm;udk rnfuJhodkY o,f,lydkYaqmifay;oenf;/

 à pD;qif;a&onf ausmufaMurGpmrsm;rS xGufvmaom j'yfpifESifh j'yfaygif;rsm;udk 

rnfuJhodkY o,f,lydkYaqmifay;oenf;/

yHk (7-27) pD;qif;a&\ o,f,lydkYaqmifjcif;

o,f,lydkYaqmifjcif;

pD;qif;a&

-vdrfhvJo,faqmifjcif;

-arsm0ifo,faqmifjcif;

-aysmf0ifo,faqmifjcif;

-ckefaygufa&GUvsm;um 

o,faqmifjcif;

-avwGifcdkwGJapvsuf 

o,faqmifjcif;

wdkufcwfav

vdrfhvJo,faqmifjcif;

arsm0ifo,faqmifjcif;

(oJrIef? ajrrIef)

aysmf0ifo,faqmifjcif;

(j'yfpifESifh "mwfaygif;rsm;)
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avhusifhcef;

1/ atmufygwdkYudk ,SOfwGJyg/

 (u) vdrfhvJo,faqmifjcif; (a&)   (1) oJvHk;

 (c) ckefaygufa&GUvsm;o,faqmifjcif; (av)  (2) oJrIef? ajrrIef

 (*) arsm0ifo,faqmifjcif; (a&)   (3) ausmufp&pfcJ

 (C) aysmf0ifo,faqmifjcif;  (a&)   (4) j'yfpifESifh j'yfaygif;rsm;

urÇmhajrrsufESmjyifajymif;vJ&jcif;taMumif;&if;rsm; oifcef;pmudk jyefvnfoHk;oyfjcif;/

vkyfief; (3)    

 avonf tenfrsm;udk enf; 2 enf;jzifh o,f,lydkYaqmifonf/

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;wifjyyg/                                        

 à oJvHk;rsm;udk wdkufcwfavu rnfodkY o,f,lydkYaqmifay;oenf;/

 à oJrIefESifh ajrrIefrsm;udk wdkufcwfavu rnfodkY o,f,lydkYaqmifay;oenf;/

t"dutcsufrsm;

 � pD;qif;a&ESifhwdkufcwfavwdkYu ausmufpausmufersm;? oJrIefESifh ajrrIefwdkYudk o,f,l 

ydkYaqmifonf/

 � pD;qif;a&onf tenfrsm;udk vdrfhvJ? arsm0if? aysmf0if[laom enf; 3 enf;jzifh o,f,l 

ydkYaqmifonf/

 � wdkufcwfavonf avvrf;aMumif;twdkif; oJvHk;rsm;udktqifhqifh ckefaygufapum 

o,faqmifjcif;? oJrIefESifh ajrrIefrsm;udk avwGif  cdkwGJapvsuf o,faqmifjcif;[laom 

enf; 2 enf;jzifh o,f,lydkYaqmifonf/

urÇmhajrrsufESmjyifajymif;vJ&jcif;taMumif;&if;rsm;

ajrwGif;ajrjyif 

jzpfpOf

a&? av? rdk;? 

a&cJ? 'Da&? vIdif;? 

tylpGrf;tif? 

zdtm;? wGef;tm;

(½kyf-a&cJjcif;? 

tylcsdefajymif;vJjcif;? 

avwdkufpm;jcif;? tyif? 

owå0g? vlom;)

("mwf-atmufqD*sif? 

umAGef'dkifatmufqdk'f? a&)

ajrqGJtm;? a&? 

a&cJESifh 

wdkufcwfav

pD;qif;a&? 

wdkufcwfav

ausmufajcrGjcif;

(½kyf? "mwf)

wdkufpm;jcif; o,f,lydkYaqmifjcif;
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tcef;(8)

a*[pepf (Ecosystem)

ed'gef;

 a*[pepfwpfckwGif ouf&SdESifh oufrJhrsm;yg0ifonf/   ouf&Sdrsm;tcsif;csif; aomfvnf; 

aumif;? ouf&SdESihf ,if;\ywf0ef;usifaomfvnf;aumif; tjyeftvSef qufpyfrI&Sdonf/  

8-1 a*[pepf 

         a*[pepfwpfckwGif ouf&Sdrsm; (biotic factors) jzpfMuaom vlom;rsm;? owå0grsm;? 

tyifrsm;ESifh oufrJhrsm; (abiotic factors) jzpfMuaom ukef;? ajr? a&? av? tylcsdef ponfh 

tajctaersm;ay:wGif tjyeftvSef qufpyfrSDcdkNyD; tusKd;jyKaexkdifMuonf/ 

vkyfief; (1)

 à atmufazmfjyyg tcsufrsm;yg0ifaom awmtkyfwpfckyHkudka&;qJGyg/

1/ opfyifBuD;wpfyifwGif a`rGwpfaumifaexdkifNyD; iSufwpfaumifem;aeonf/

2/ xdkopfyif\ ab;ywf0ef;usifwGif pdrf;pdkaom yef;yifrsm;? jrufyifrsm;ESifh 

a&tdkifi,fav; wpfck&Sdonf/

3/ a&tdkifem;wGif zm;av;wpfaumif ckefqGckefqGajy;aeNyD; yk&Gufqdwfrsm; tpm 

o,faeMuonf/

vkyfief; (2) 

 à xdkawmtkyfwGif xyfrHawGUEdkifonfh ouf&Sdrsm;udk cefYrSef;a&;qJGyg/

vkyfief; (3)       

 à qJGxm;aomykHrS ouf&Sdrsm; &Sifoef&ef r&Sdrjzpfvdktyfaom oufrJhywf0ef;usifrsm;udk 

azmfxkwfNyD; tb,faMumifh ta&;ygonfukdaqG;aEG;í oifykef;ay:rSZ,m;wGif 

jznfhpGufyg/

vkyfief; (4)

 à oufrJhywf0ef;usifwGifyg0ifaomt&mrsm; tcsif;csif; rnfodkYqufpyfonfudk tkyfpk 

vdkuf aqG;aEG;wifjyyg/

t"dutcsufrsm;

&Sifoefaexdkif&mt&yf

(habitat)

ouf&Sdrsm; &Sifoefaexdkif&efvdktyfaom  ywf0ef;usif 

jzpfonf/

rsKd;wlouf&Sdtkyfpk

(population)

&Sifoefaexdkif&m t&yfa'owpfckwnf;wGif aexdkifaom 

rsKd;wlouf&Sdtpkta0;jzpfonf/
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oufrJhywf0ef;usif (ouf&Sdrsm;twGuf r&Sdrjzpfvdktyfaomt&mrsm;)

a&

ESifh

av

ouf&Sdrsm;tm;vHk;\ zGJUpnf;wnfaqmufykH (structure) ESifh ZD0½kyfwGif;jzpfysufjcif; 

(metabolism) wdkYtwGuf  a&ESifhav r&Sdrjzpf vdktyfonf/

atmufqD*sif

 ( O
2
  )

ouf&Sdrsm;\ tpmNzdKpGrf;tifvTwfjcif; (touf&SLjcif;) twGuf 

r&Sdrjzpf vdktyfonf/

umAGef'dkif 

atmufqdk'f

( CO
2
 )

tpdrf;a&mif&Sdaom tyifrsm;onf tvif;rDStpmpkzJGUjcif; 

(photosynthesis) jzpfpOfü toHk;jyKonf/

pkdxkdif;q

avxkxJwGif&Sdaoma&aiGUyrmPudk pdkxdkif;q[kac:onf/ ,if; 

onf tyifrsm;ESifhowå0grsm; a&qHk;½HI;rItay: oufa&mufrI&Sd 

onf/ pdkxdkif;qjrifhvQif a&qHk;½HI;rIIenf;í pdkxdkif;qedrfhvQif 

a&qHk;½HI;rIrsm;onf/

ae

a&mif

jcnf

tvif;jyif;tm;

tvif;jyif;tm;onf tyifESifhowå0grsm; &SifoefrItay:wGif 

oufa&mufrI&Sdonf/

tylcsdef

tyifESifhowå0grsm;\ ZD0ur®vkyfief;rsm;onf tylcsdeftay: 

rlwnfaeonf/ wpfcsdKUouf&Sdrsm;onf tvGefjrifhrm;aom tylcsdef 

wGif &SifoefEdkifMuNyD; wpfcsdKUrSmedrfhaomtylcsdefwGif &SifoefEdkifMu 

onf/

uGJjym;aomouf&SdtpktzGJU

(community)

uGJjym;onfh ouf&SdrsKd;pdwfrsm;\ tpktzGJUjzpfonf/

a*[pepf

(ecosystem)

ae&ma'owpfcktwGif;wGif rSDwif;aexdkifaom ouf&Sd 

rsm;ESifhoufrJhrsm;tm;vHk; tjyeftvSefqufpyfaeaom 

pepfjzpfonf/

&Sifoefaexdkif&m 

t&yf

+ rsdK;wlouf&Sdtkyfpk +

uGJjym;aom ouf&Sd 

tpktzGJU

= a*[pepf

 a*[pepf

uGJjym;aom ouf&Sd 

tpktzGJU (tyif)

aexdkif&mt&yfa'o

pdkxdkif;q

a*[pepf

ae

uGJjym;aom ouf&Sd 

tpktzGJU (owå0g)
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ouf&Sdywf0ef;usif

 owå0g? tyif? rdIESifh bufwD;&D;,m;rsm;yg0ifonf/ ouf&Sdywf0ef;usifwGif 

yg0ifaom ouf&Sdrsm;twGif;wGif tjyeftvSefqufpyfrI&Sdonf/ Oyrm – jrufudk orifu 

pm;onf/ orifudk usm;u pm;onf/ þjzpfpOfudk tpmuGif;quf (food chain) [kac:onf/  

ouf&SdESifh oufrJh? oufrJhtcsif;csif; tjyeftvSefqufpyfyHk

 xdkYjyif oufrJhywf0ef;usifuvnf; ouf&Sdywf0ef;usiftay: oufa&mufrI&Sdonf/

Oyrm - tyifonf tpmcsuf&ef aea&mifjcnfvkdtyfonf/  

 oufrJhywf0ef;usiftwGif;wGifvnf; tjyeftvSefoufa&mufrI&Sdonf/ Oyrm - 

tylcsdefwdk;vQif a&onf vsifjrefpGm taiGUjyefEkdifonf/ a&aiGUjyefjcif;aMumifh ywf0ef;usif 

wGif  tylcsdefwdk;jcif;? avsmhjcif;udk jzpfaponf/

8-2 a*[pepftrsdK;rsdK; (Different types of Ecosystem)

 urÇmay:wGif obm0a*[pepf trsdK;rsdK;&Sdonf/ a*[pepfudk t"dutm;jzifh 

a&a*[pepf (aquatic ecosystem) ESifh ukef;a*[pepf (terrestrial ecosystem) [lí 2 rsKd; 

cGJjcm;Edkifonf/

vkyfief; (1)                                                  

 à jrefrmEdkifiHtwGif;&Sd obm0a*[pepfrsm;udk ajymjyyg/

vkyfief; (2)                                                                              

 à atmufazmfjyyga*[pepfrsm;wGif &Sifoefaexdkifaomouf&Sdrsm;udk jznfhpGufyg/

4/ ay;xm;aoma&uefwGif rnfonfhouf&Sdrsm; 

aexdkifMuoenf;/ oufrJhywf0ef;usifonf xdk 

ouf&Sdrsm;ESifh rnfodkY qufpyfoenf;/

5/ &Sifoefaexkdif&m t&yfa'o (habitat) qkdonfrSm 

tb,fenf;/ ykHudkMunfhí &Sifoefaexdkif&m t&yf 

3 rsdK; udk azmfjyyg/

a&a*[pepf (aquatic ecosystem) ukef;a*[pepf (terrestrial ecosystem)

avhusifhcef;

1/ a*[pepf (ecosystem) qkdonfrSm tb,fenf;/

2/ a*[pepfwpfckjzpf&ef rnfonfwdkY vdktyfoenf;/

3/ rsdK;wlouf&Sdtkyfpk (population) ESifh uGJjym;aom ouf&SdtpktzJGU (community) wdkY 

onf rnfodkY uGmjcm;oenf;/
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vkyfief; (4)

 à ay;xm;aom ouf&Sdrsm;onf atmufazmfjyyg a&csdKESifh a&ief a*[pepfwGif rnfonfü 

&SifoefaexdkifMuoenf;/ 

Mumyif? vrkawm? yifv,fa&nd§? a&arSmfyif? ig;ajyr? a&ykwfoif? a,mufoGm;? uPef;/

ykH(8-1) a*[pepf trsdK;rsdK;  

vkyfief; (5)                                                                                   

 à atmufazmfjyyg yHk 5 yHk\ jcm;em;csufudk aqG;aEG;azmfxkwfyg/

ykH (8-2) a*[pepftrsdK;rsdK;  

(C) (i)

(u) (c) (*)

a&csdK a&ief

vkyfief; (3)

 à ay;xm;aom yHk 2 ykH&Sd a*[ 

pepfrsm;wGif rnfonfh uGmjcm; 

csuf&Sdoenf;/ rnfonfh ouf&Sd 

rsm; &SifoefEdkifoenf;/

vkyfief; (6)                                                

 à ay;xm;aom owå0gESifhtyifrsm;onf vkyfief; (5) rS yHkrsm;teuf rnfonfhae&mwGif 

&SifoefaexdkifEdkifMuoenf;/

usm;? ukvm;tkwf? iSuf? opfukvm;tkwf? cavmufa>r? usm;vQmyif? qif? jrufyif? 

uRef;yif? aA'gyif? xef;yif? Mumyif? vrkyif? o&ufyif? ig;ref;/
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t"dutcsufrsm;

 � a*[pepfwGif a&a*[pepfESifh ukef;a*[pepfwdkYyg0ifonf/

 � a&a*[pepfwGif a&csdKESifha&iefa*[pepf[lí xyfrHcGJjcm;Edkifonf/       

 � a&csdKa*[pepf (Freshwater ecosystem) wGif a&uef? prf;acsmif;rsm;ESifh jrpfrsm;yg0if 

onf/ a&iefa*[pepf (Marine ecosystem) wGiff yifv,fESifh ork'́&mwdkYyg0ifonf/

 � prf;acsmif;rsm;onf jrpfacsmif;rsm;xJodkY pD;0ifí jrpfacsmif;rsm;onf yifv,fwGif;odkY 

pD;0ifojzifh prf;acsmif;? jrpfacsmif;a*[pepfonf yifv,fa*[pepfESifh csdwfqufaom 

a*[pepfjzpfonf/

 � ukef;a*[pepfwGifvnf; opfawm (Forest) ? jrufcif;vGifjyif (Grassland) ? oJuEÅm& 

(Desert) [líxyfrHcGJjcm;Edkifonf/

avhusifhcef;

1/ a*[pepfudk t"dutm;jzifh trsdK;tpm; rnfrQcJGjcm;xm;oenf;/ ,if;wdkYudk azmfjy 

yg/

2/ atmufazmfjyyg ouf&Sdrsm;\ &Sifoefaexdkif&ma*[pepfudk owfrSwfyg/ (erlem 

tajz jyxm;onf/)

a&csdK

a&ief

opfawm

jrufcif;

vGifjyif

oJuEÅm&

o

u

f&

Sdr

s
m

;

a

*

[

p

e

p

fr

s
m

;

3/ ay;xm;aomouf&Sdrsm;udk tokH;jyKí oifhavsmfaoma*[pepfwpfckudk a&;qJG 

wnfaqmufyg/

 pmuav;? bJ? EGm;? qdwf? &SOfh? ykwfoifndK? aA'gyif? Mumyif? a&arSmfyif? ig;? 

o&ufyif? pyg;cif;? jrufyif? vdyfjym? ysm;? vdyf? opfcGyif? iSufaysmyif/
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8-3 tyifESifhowå0grsm;\qufpyfrI 

uREkfyfwdkY\ ouf&Sda*[pepfwGif tyifESifhowå0grsm;onf tjyeftvSef qufpyfrIrsm; 

&SdaeMuonf/ tyifrSxkwfvkyfaom tpm;tpmudk owå0grsm;u pm;okH;Muonf/ owå0grsm; 

rS&SLxkwfaom umAGef'dkifatmufqdk'fESifh pGefYxGufypönf;rsm;onf tyifwdkYtwGuf BuD;xGm;rIudk 

taxmuftuljzpfaponf/ tyifESifhowå0grsm; aoausaqG;jrnfhoGm;vQif wDaumif? bufwD; 

&D;,m;ESifh rdI ponfrsm;u ajczsufay;NyD; ajrqDvTmtwGuf vdktyfaomajrMoZmrsm; jzpfaponf/

ouf&Sdtcsif;csif; twlwuGaexdkif&mwGif (1) tjcm; ouf&Sdudk tusdK;rJhapjcif; ? (2) 

ouf&SdwpfOD;wnf;tusdK;jzpfxGef;NyD; tjcm;ouf&SdtwGuf tusdK;jzpfxGef;jcif;vnf;r&Sd tEÅ&m,f 

vnf;r&Sd aexdkifjcif;ESifh (3) tcsif;csif; tjyeftvSeftusdK;jyKaexdkifjcif;yHkpHrsm;&Sdonf/

vkyfief; (1)

 à ywf0ef;usifwGifawGU&aom tyifESifhowå0grsm;\ trnf 15 rsdK;udk ajymjyyg/

vkyfief; (2)            

 à rSwfwrf;wifxm;aom tyifESifhowå0grsm; 15 rsdK;udk ausmif;om;tkyfpk 1 pkvQif 

ouf&Sd 5 rsdK;pD,lí atmufazmfjyygZ,m;wGif jznfhoGif;yg/

vkyfief; (3)                                                      

 à ausmif;om;rsm; tkyfpkzJGUí atmufygar;cGef;udk aqG;aEG;yg/ 

 à atmufazmfjyyg ouf&SdtwJGrsm;wGif rnfonfhouf&Sdu rnfonfhouf&Sdudk tqifhqifh 

pm;oHk;oenf;/

 (a>r? <uuf? pyg;ESH? ZD;uGuf) ? (jcaoFh? ,kef? ajracG;? rkefvmOeD) ? (zm;? a>r? jruf? ESHaumif) 

 

 erlemtajz (a&n§d  ig;uav;  zsH  ig;ref;)

vkyfief; (4) 

 à ay;xm;aom yHkrsm;teuf tcsif;csif;qufpyfrSDcdkaexdkifMuaom yHkrsm;udk a&G;xkwfyg/

xkwfvkyfol pm;oHk;ol taqG;pm;ol

yHk (8-3) ouf&SdtrsdK;rsdK;

oefaumif vdyfjym opfcGyif yef;yGifh opfyif vl\ tl
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taqG;pm;ol (Decomposer)

ESHaumif

(rlvpm;oHk;ol)

ae

a&

<uufpkwf

('kwd,pm;oHk;ol)

ZD;uGuf

(wwd,pm;oHk;ol)

pm;oHk;olrsm; (Consumers)

umAGef'dkif

atmufqdk'f

tpmxkwfvkyfol (Producer)

qufpyfrI&SdaomyHkwdkY\trnfrsm; tjyeftvSefqufpyfaexdkifjcif;yHkpH

 � ouf&SdavmuwGif tyiftcsif;csif; qufET,frI? owå0gtcsif;csif; qufET,frI? tyif 

ESifhowå0gqufET,frIrsm; &SdMuonf/ ,if;wdkYonf tpmtm[m&jyK&efESifh aumif;pGm 

&Sifoefaexdkif&eftwGuf qufpyfaexdkiffMuonf/

yHk (8-4) tpmxkwfvkyfol? pm;oHk;olESifh taqG;pm;olwdkY\ qufpyfyHk

vkyfief; (5)                                         

 à vkyfief; (4) rS&&Sdvmaom ouf&SdtwJGwpfwJGpDonf rnfodkY qufpyffygoenf;/ 

 à &&Sdvmaom&v'fudk atmufygZ,m;wGifjznfhpGufí tkyfpkudk,fpm;vS,fu wifjyyg/

t"dutcsufrsm;

taqG;pm;ol (Decomposer)

 tykyftaqG; odkYr[kwf aoqHk;NyD;aomouf&Sdrsm;udkpm;oHk;aom wDaumif? rdIESifh 

bufwD;&D;,m;rsm;ponfudk taqG;pm;ol (decomposer) [kac:onf/ xdktaqG;pm; 

ouf&Sdrsm;onf  tykyftaqG;rsm;udk NzdKcJGí a&? owåK"mwfESifh umAGef'dkifatmufqdk'frsm;udk 

xkwfvTwfum ajrBuD;udk tm[m&<u,fapNyD; tjcm;ouf&Sd (Oyrm-tyif) rsm;u 

wpfzefjyefvnf toHk;jyKayonf/
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yef;yGifhESifhysm;

vlESifhjcif

twlwuG,SOfwGJaexkdifjcif; (Symbiosis) 

 trsdK;tpm;rwlonfh ouf&SdESpfrsdK; odkYr[kwf ESpfrsKd;xufydkaomouf&Sdrsm; 

twlwuG aexkdifjcif;udkac:onf/ obm0ywf0ef;usifwGif twl,SOfwGJaexdkifjcif; 3 rsdK; 

cGJjcm;Edkifonf/

 1/ uyfyg;tusdK;jyKaexdkifjcif; (Parasitism)

 2/ wpfOD;wnf;tusdK;&Sdaexdkifjcif; (Commensalism)

 3/  wpfOD;ESifhwpfOD;tjyeftvSeftusdK;&Sdaexdkifjcif; (Mutualism)

1/ uyfyg;tusdK;jyKaexdkifjcif;

 wpfOD;utusdK;&SdNyD; usefwpfOD;ukdtusdK;rJhapaom qufpyfaexdkifjcif;jzpfonf/ 

tusdK;jzpfxGef;oGm;aom ouf&Sdudk uyfyg; (parasite) [kac:NyD; tusdK;rjzpfxGef;bJ 

xdcdkufrI&&Sdaom ouf&Sdudk vufcHaumif (host) [k ac:onf/ 

2/ wpfOD;wnf;tusdK;&Sdaexdkifjcif;

 wpfOD;ESifhwpfOD; trSDo[JjyK&mwGif wpfOD;utusdK;&SdNyD; usefwpfOD;onf aumif;jcif; 

qdk;jcif;r&Sd? rlvtwdkif;&Sdaejcif;udk wpfOD;wnf; tusdK;&Sdaexdkifjcif; [kac:onf/

3/ wpfOD;ESifhwpfOD;tjyeftvSeftusdK;&Sdaexdkifjcif;

 ouf&SdESpfOD;pvHk; tjyeftvSeftusdK;jzpfapaom qufET,frIudk wpfOD;ESifhwpfOD; 

tjyeftvSeftusdK;&Sdaexdkifjcif; [kac:onf/

avhusifhcef;

1/ a*[pepfwpfckwGif xkwfvkyfolqdkonfrSm tb,fenf;/ Oyrmay;ajzqdkyg/

2/ taqG;pm;olrsm;onf a*[pepfudk rnfodkY tusdK;jyKoenf;/

3/ pm;oHk;olESifh taqG;pm;olwdkY\uGmjcm;csufudk azmfjyyg/

4/ tyifESifhowå0grsm; rnfodkYtjyeftvSeftusdK;jyKonfudk Oyrm wpfckay;í ajzqkd 

yg/

5/  ay;xm;aomyHkwGif yef;yGifhESifhysm;onf rnfodkY tjyef 

tvSef qufpyfrI&Sdoenf;/

6/ rdrdaexdkif&m ywf0ef;usifwGifawGU&Sd&aom tyifESifh 

owå0grsm;udk tyiftcsif;csif; qufpyfaomtkyfpk? 

tyifESifh owå0gwkdY qufpyfaomtkyfpk? owå0g tcsif;csif; 

qufpyfaom tkyfpk[lí  cGJjcm;wifjyyg/

7/ azmfjyygyHkwGif vlESifhjcifrsm;onf rnfonfh tjyeftvSef 

qufpyfaexdkifjcif;rsdK; jzpfoenf;/ tb,faMumifhenf;/
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8/ atmufygwdkYudk tajzrSefa&G;yg/

(u) tvif;a&mifoHk;NyD; udk,fwdkif tpmzGJUpnf;EdkifaomtyifrSm (uefpGef;yif? rdI? 

a&TEG,fyif) jzpfonf/

(c)  a>ronf  (0uf? <uuf? jrufyif) udkpm;onf/

(*) rdIonf (xkwfvkyfol? pm;okH;ol? taqG;pm;ol) jzpfonf/

9/  atmufygyHkrsm;udkMunfhí ar;cGef;rsm;udk ajzyg/

(u) yHk (1) ESifh yHk (2) wGif azmfjyxm;aom wd&pämefwdkYonf rnfodkYqufpyfae 

oenf;/

(c) xdkqufpyfrIonf AsdKif;udk rnfuJhodkY tusdK;jzpfxGef;apoenf;/

yHk (1) yHk (2)

a*[pepf

ouf&Sd ywf0ef;usif

twlwuG ,SOfwGJaexdkifjcif;

tyif 

(tpmxkwfvkyfol)

owå0g (pm;oHk;ol)

rdI (taqG; pm;ol)

oufrJh ywf0ef;usif

uyfyg;tusdK;jyK 

aexdkifjcif;

wpfOD;wnf; 

tusdK;&Sdaexdkifjcif;

wpfOD;ESifhwpfOD; 

tjyeftvSef tusdK;&Sd 

aexdkifjcif;

a&csdK

a*[pepf

a&ief

a*[pepf

opfawm

a*[pepf

jrufcif;vGifjyif

a*[pepf

oJuEÅm&

a*[pepf

tcef; (8) udk jyefvnfoHk;oyfjcif;
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tcef; (9)

j'yfpif? j'yfaygif;ESihf j'yfaESmrsm; (Elements, Compounds and Mixtures)

ed'gef;

ouf&Sd? oufrJht&m0w¬Ktm;vHk;onf j'yfrsm;jzifhzGJUpnf;xm;aMumif; avhvmod&SdcJhNyD; 

jzpfonf/ rdrdwdkYywf0ef;usif&Sd ajr? a&? av? tpm;taomufESifh aysmf&nftrsdK;rsdK;wdkYwGif j'yfrsm; 

a&maESmyg0ifaeMuonf/ j'yfrsm;wGif j'yfpif? j'yfaygif;ESifh j'yfaESm[lí trsdK;rsdK;&SdEdkifonf/ 

,if;wdkYwGifrwlnDaom 0daoovu©Pmrsm;&SdMuonf/ j'yfaESmrsm;wGif yg0ifaomypönf;rsm;udk 

,if;wdkY\ obm0ay:rlwnfí oifhavsmfaomcGJxkwfenf;rsm;jzifh cGJxkwfEdkifonf/ txufyg 

avhvmod&Sdcsufrsm;udk aeYpOfb0ESifhqufpyfNyD; vufawGUtoHk;csEdkifrnfjzpfonf/

9-1 j'yfpifESifh tufwrfrsm; (Elements and Atoms)

rdrdwdkYywf0ef;usifwGif j'yfpiftrsdK;rsdK;udk awGU&SdEdkifonf/ j'yfpifwpfckonf rsdK;wltufwrf 

rsm;jzifhomzGJUpnf;xm;onf/ Oyrm a&TwHk;onf a&Ttufwrfrsm;jzifhomzGJUpnf;xm;onf/

9-1-1 j'yfpifrsm; (Elements)

 à j'yfpifqkdonfrSmtb,fenf;/

urÇmajray:wGif j'yfpifaygif; 118 rsdK;&Sdonf/ obm0wGif 92 rsdK;udkawGUEdkifNyD;usef 

j'yfpif 26 rsdK;onf odyÜHynm&Sifrsm;u vufawGUcef;wGif jyKvkyfxm;aom j'yfpifrsm;jzpfonf/

j'yfpiferlemtcsdKUudk yHk (9-1) wGif azmfjyxm;onf/

owåKj'yfpifrsm;

aiG oGyf oH aMu;eD jy'g;

owåKr[kwfaomj'yfpifrsm;

uefY rD;aoG; tdkiftdk'if; atmufqD*sif uvdk&if;

urÇmhtay:,HajrvTmwGif trsm;qHk;awGU&SdEdkifaom j'yfpifrSmatmufqD*sif (46.6%)

jzpfonf/ ajcmufaoGUaomavwGif Edkufx½dk*sif (78.09%) ESifh atmufqD*sif (20.95%) 

yHk (9-1) j'yfpifrsm;
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yg0ifonf/ vlom;rsm;\cËmudk,fwGif atmufqD*sif (65%)? [kduf'½dk*sif? umAGef? Edkufx½dk*sif? 

u,fvfqD,rfESifh tjcm;j'yfpifrsm;vnf; yg0ifonf/

vkyfief;(1)

 à rdrdwdkYywf0ef;usifwGif rnfonfht&mESifhrQra&mbJ oD;oefYwnf&Sdaeonfh j'yfrsm;udk 

ajymyg/ rD;aoG;wHk; (umAGef) wpfckudk trIefjzpfonftxdcGJpdwfvdkufvQif rnfonfwdkYudk 

&&SdEdkifrnfenf;/ a& (H
2
O) udk ("mwkaA'enf;roHk;bJ) xyfrHcGJpdwfvdkufvQif rnfonf 

wdkYudk&&SdEdkifoenf;/

vkyfief;(2) 

 à oifodorQ j'yfpifrsm;udkajymyg/ 

t"dutcsuf

 � j'yfpifqdkonfrSm tufwrfwpfrsdK;wnf;jzifhom zGJUpnf;xm;NyD; xyfrHcGJpdwfvQif tjcm; 

rnfonfhypönf;rQr&Edkifaom j'yfjzpfonf/

avhusifhcef;

atmufygar;cGef;rsm;udk ajzyg/

1/ qm;? puúL? yvwfpwpfESifh oJwdkYonf j'yfpifrsm;jzpfrjzpfudk &Sif;jyyg/

2/ atmufyg ay;xm;aomypönf;rsm;rS j'yfpifrsm;udk a&G;cs,fyg/

 jy'g;? aMu;eD? oHaygif? oGyf? "mwfajrMoZm? ydk;owfaq;? aiGzvm;?atmufqD*sif

3/ vlwdkYtouf&SL&ef t"duvkdtyfaom"mwfaiGU j'yfpifrSmtb,fenf;/

4/ omrdkrDwmwGiftoHk;jyKaom j'yfpifudk azmfjyyg/

9-1-2 j'yfpifrsm;udktrsdK;tpm;cGJjcm;jcif; ������	���
	������!�����
��

 j'yfpifrsm;udk rnfuJhodkYtrsdK;tpm;cGJjcm;Edkifoenf;/

vkyfief;(1)

 à yHk (9-1) ygj'yfpifrsm;ESifh tjcm;rnfonfh j'yfpifrsm;udk tjym;cwfjcif;? eef;qGJjcif; jyKvkyf 

Edkifoenf;/ ,if;j'yfpifwdkYonf tylESifhvQyful;Edkifjcif; &Sd r&Sd qef;ppfyg/ txufygtcsuf 

rsm;ay:rlwnfí ,if;j'yfpifrsm;udk rsdK;wlpkpnf;yg/

 

 

a&Tjym; tvlrDeD,rfjym; aMu;eDeef;BudK;rQif

yHk (9-2) owåKj'yfpifrsm;
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vkyfief;(2)

 à atmufygj'yfpifrsm;udk owåKj'yfpifESifh owåKr[kwfj'yfpif[lí tkyfpkvdkuftrsdK;tpm; 

cGJjcm;yg/ Z,m;ESifhazmfjyyg/

 umAGef? aMu;eD? atmufqD*sif? Edkufx½dk*sif? [dkuf'½dk*sif? oH? uefY? oGyf? uvdk&if;

t"dutcsufrsm;

 � j'yfpifrsm;udk owåKj'yfpifESifh owåKr[kwfj'yfpif[llí cGJjcm;Ekdifonf/

 � tjym;cwfEdkifjcif;ESifh eef;qGJEdkifjcif;? tylESihf vQyful;Edkifjcif;&Sdaom j'yfpifrsm;onf 

owåKj'yfpifrsm;jzpfonf/

 � tjym;cwfEdkifaom owåd&Sdjcif;aMumifh owåKj'yfpifrsm;udk yHkoP²meftrsdK;rsdK;&Sdaom 

t&m0w¬Kypönf;rsm;jyKvkyfEdkifonf/

 � tjym;cwfEdkifjcif;ESifh eef;qGJEdkifjcif;? tylESihfvQyful;Edkifjcif;r&Sdaom j'yfpifrsm;onf 

owåKr[kwfj'yfpifrsm;jzpfonf/

avhusifhcef;

atmufygar;cGef;rsm;udk ajzqdkyg/

1/ j'yfpifrsm;udk rnfonfhtcsufay:rlwnfí owåKj'yfpifESifh owåKr[kwfj'yfpif [lí 

cGJjcm;oenf;/

2/ aeYpOfb0wGif toHk;rsm;aomowåKj'yfpifrsm;udk azmfjyyg/

3/ rdrdywf0ef;usifwGifawGU&Sd&aom yHkoP²meftrsdK;rsdK;&SdEkdifonfh owåKj'yfpifrsm;udk 

azmfjyyg/

4/ aMu;eDudk vQyfppf0dkif,mBudK;tjzpftoHk;jyKEdkifjcif;rSm tb,faMumifhenf;/

9-1-3 j'yfpifrsm;\trnfESifhoauFwrsm; (Names and Symbols of Elements)

 j'yfpifrsm;wGif oufqdkif&mtrnfESifh oauFwrsm;toD;oD;&SdMuonf/

vkyfief;(1)

 à atmufygj'yfpifrsm;\ t*FvdyftrnfESifh oauFwudk rSwfom;yg/

j'yfpiftrnf

j'yfpifoauFw

jrefrm t*Fvdyf

umAGef Carbon C

[dkuf'½dk*sif Hydrogen H

atmufqD*sif Oxygen O

Edkufx½dk*sif Nitrogen N

qkd'D,rf Sodium Na

uvdk&if; Chlorine Cl
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t"dutcsuf

 � umAGef? [dkuf'½dk*sif? atmufqD*sif? Edkufx½dk*sif? qdk'D,rfESifh uvdk&if; tp&Sdaom 

j'yfpifrsm;udk Carbon, Hydrogen, Oxygen, Nitrogen, Sodium, Chlorine [kkac:a0:NyD; 

C, H, O, N, Na ESifh Cl tp&Sdonfh oauFwrsm;jzifh toD;oD;owfrSwfxm;onf/

avhusifhcef;

atmufygwdkYrS tajzrSefa&G;cs,fyg/

1/ umAGef\ oauFwonf  ( C,  O,  H ) jzpfonf/

2/ uvdk&if;\ oauFwonf ( Ca,  Cl,  Cr ) jzpfonf/

3/ qdk'D,rf\ oauFwonf  ( Sr, Na,  Ne ) jzpfonf/

9-1-4 tufwrfrsm; (Atoms)  

 j'yfpifrsm;udk xyfrHcGJpdwfvQif tjcm;rnfonfhypönf;rQr&EdkifaMumif; odcJhNyD;jzpfonf/ 

j'yfpifwpfckpDwdkif;udk tufwrf (trIef) rsm;jzihf zGJUpnf;xm;aMumif; avhvmrnf/ tufwrfqkd 

onfrSm tb,fenf;/

vkyfief;(1)

 à tkyfpkvdkuf wpfzGJUpD j'yfpiftrnf? oauFwESifh tufwrftrnfygaom uwfjym;rsm;udk 

toHk;jyKí twef;a&SU oifykef;ay:&SdZ,m;wGif ,SOfwGJajzqdkyg/

 tkyfpk (1) j'yfpiftrnfa&;xm;aom uwfjym;rsm; jyKvkyfyg/

 tkyfpk (2) j'yfpifoauFwygaom uwfjym;rsm; jyKvkyfyg/

 tkyfpk (3) j'yfpiftufwrftrnfa&;xm;aom uwfjym;rsm;jyKvkyfyg/

vkyfief;(2)

 à uefY (qmvzm) wHk;ESifh uefY (qmvzm) rIefYudk,lyg/ ,if;wdkYwGif rnfonfhhj'yfpiftufwrf 

rsm;ygoenf;/ ,if;j'yfpiftufwrfrsm;udk rsufpdjzifh jrifEdkif rjrifEkdif? *kPfowdåwlnDrI   

&Sd r&Sd avhvmyg/

t"dutcsuf

 � tufwrfqkdonfrSm j'yfpifwpfckwGifyg0ifaom omrefrsufpdjzifh rjrifEdkifonfh tvGef 

ao;i,faom tajccHtrIef jzpfonf/ j'yfpifwpfrsdK;wnf;wGif&Sdaom tufwrftcsif; 

csif;onf *kPfowådwlnDMuonf/

vkyfief;(2)

 à j'yfpiftrnf (jrefrm? t*Fvdyf) ESifh oauFwa&;om;xm;aom uwfxlpuúL uwfjym; 

rsm;udk rSefuefpGm,SOfwGJyg/ tcsif;csif; rSef rrSef qHk;jzwfyg/
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avhusifhcef;

atmufygar;cGef;rsm;udk ajzqdkyg/

1/ a&\"mwkaA'oauFwrSm H
2
O jzpfonf/ ,if;wGifyg0ifaom j'yfpiftufwrf 

rsm;udkazmfjyyg/

2/ rdk;ysHylazmif;wGiftoHk;jyKaom"mwfaiGUrSm [dkuf'½dk*sif"mwfaiGU jzpfonf/ ,if;wGif 

rnfonfh j'yfpiftufwrf yg0ifoenf;/

3/ um;bD;avjznfh&mwGif avtjyif Edkufx½dk*sif"mwfaiGUudkvnf; toHk;jyKEdkifonf/ 

,if;"mwfaiGUwGifyg0ifaom j'yfpiftufwrf\oauFwudk azmfjyyg/

9-2 armfvDusL; ESifh j'yfaygif;rsm; (Molecules and Compounds)

 j'yfpiftufwrfrsm;tcsif;csif; aygif;pyfjcif;jzifh armfvDusL;rsm;ESifh j'yfaygif;rsm;jzpfay: 

vmonf/

9-2-1 armfvDusL;rsm;ESifharmfvDusL;trsdK;tpm;rsm; (Molecules and Types of Molecules)

 armfvDusL;qdkonfrSmtb,fenf;/

vkyfief;(1)

O NH C Cl

 à txufygj'yfpiftufwrfrsm;rS (u) rsdK;wltufwrfESpfck odkYr[kwf oHk;ck (c) rsdK;rwl 

tufwrfESpfck odkYr[kwf oHk;ck ab;csif;uyfí csdwfqufjyyg/

 Oyrm - (u)            (c)

                      

H H

         

OC

 à ESpfck odkYr[kwf ESpfckxufydkaom j'yfpiftufwrfrsm; "mwkenf;t&aygif;pyfxm;aom 

tufwrftpkudk rnfodkYac:oenf;/ armfvDusL;trsdK;tpm; b,fESrsdK;&Sdoenf;/

vkyfief;(2)

 à Z,m;wGifazmfjyxm;aom armfvDusL;rsm;tm; aeYpOfawGU&SdEdkifaomae&mrsm;ESifh toHk;jyK 

Edkifaomae&mrsm;udk azmfjyyg/

oauFw trnf awGU&SdEdkifonfhae&m

[dkuf'½dk*sif rdk;ysHylazmif;

O
O O

tdkZkef;

urÇmajrBuD;txuf 20 rS 30 uDvdkrDwm 

tuGmwGif&SdNyD;aea&mifjcnfrSvmaom c&rf; 

vGefa&mifjcnfudk umuG,fay;aomtvTm

H H
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t"dutcsufrsm;

 � rsdK;wl odkYr[kwf rsdK;rwl j'yfpiftufwrfESpfck odkYr[kwf ESpfckxufydkaom tufwrfrsm; 

"mwkenf;t&aygif;pyfjcif;jzifh armfvDusL; jzpfay:vmonf/

 � ESpfck odkYr[kwf ESpfckxufydkaom j'yfpiftufwrfrsm; "mwkenf;t& aygif;pyfxm;aom 

tufwrftpkudk armfvDusL;[kac:onf/

 � rsdK;wltufwrfrsm;aygif;pyfjcif;jzifh &&SdaomarmfvDusL;ESifh rsdK;rwltufwrfrsm;aygif; 

pyfjcif;jzifh &&SdaomarmfvDusL;[lí armfvDusL; ESpfrsdK;&Sdonf/

avhusifhcef;

atmufygar;cGef;rsm;udk ajzqdkyg/

1/ O
H H

     onf rnfonfharmfvDusL;rsdK; jzpfoenf;/ rnfonfh j'yfpiftufwrfrsm; 

         yg0ifoenf;/ pmjzifhazmfjyyg/

2/ oifodaom armfvDusL;ESpfrsdK;udkyHkESifhwuG azmfjyyg/ ,if;armfvDusL;wdkYwGif yg0ifaom 

j'yfpiftufwrftoD;oD;wdkY\ trnfrsm;udkazmfjyyg/

3/ ay;xm;aomtajzrsm;rS tajzrSefudka&G;cs,fyg/

(u) avwGifyg0ifaom "mwfaiGUrsm;teuf j'yfpifwpfrsdK;xufydkaom "mwfaiGU 

armfvDusL;rSm (atmufqD*sif? Edkufx½dk*sif? umAGef'dkifatmufqkd'f) jzpfonf/

(c) atmufqD*sif armfvDusL;\ oauFwrSm (2 O, O
2
, O

3
 ) jzpfonf/

(*) j'yfpifwpfck\ armfvDusL;udk  (ESpfck odkYr[kwf ESpfckxufydkaom rsdK;wltufwrfrsm;? 

rsdK;rwlaom tufwrfESpfck? ESpfckxufydkaomrsdK;rwlonfh tufwrfrsm;) jzifh zJGUpnf; 

xm;onf/

(C) CCl
4
 (umAGefwufx&muvkd½dk'f) armfvDusL;wpfckwGifyg0ifaom tufwrf 

ta&twGufrSm (3? 4? 5) ckjzpfNyD; tufwrftrsdK;tpm;rSm (2? 3? 5) rsdK; jzpfonf/

(i) rsdK;rwl j'yfpifokH;rsdK;yg0ifaom armfvDusL;rSm (NH
3
 , CHCl

3
 , HCl) jzpfonf/

OC umAGefrkdaemufqdk'f ?

ON
Edkufx½dk*sif 

atmufqdk'f

puf½Hk? tvkyf½HkrSxGufaom"mwfaiGU? vQyfpD; 

vufjcif;

ClH
[dkuf'½dkuvdk&pf 

tufppf (qm;i&JrD;)

pufrIvufrI vkyfief;rsm;wGif toHk;jyKjcif;

O
H H

a& ?

CO

O

umAGef'dkifatmufqdk'f ?

a&armfvDusL;
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9-2-2 j'yfaygif;rsm;ESihf,if;wkdY\zGJUpnf;yHk (Compounds and Their Composition)

 rsdK;wlj'yfpifrsm; aygif;pyfjcif;jzifh&&Sdvmonfh armfvDusL;ESifh rsdK;rwlj'yfpiftufwrfrsm; 

aygif;pyfjcif;jzifh&&Sdvmonfh armfvDusL;rsm; rnfuJhodkYuGmjcm;oenf;/

vkyfief;(1)

(u) H H H H

 [dkuf'½dk*siftufwrf    [dkuf'½dk*sifarmfvDusL; (j'yfpifarmfvDusL;)

(c) O
H H

H H

O
 a& (j'yfaygif;armfvDusL;)

 txufygarmfvDusL;rsm;udk rnfonfhtufwrfrsm;jzifh zGJUpnf;xm;oenf;/ yg0ifaom 

tufwrfta&twGufudk qef;ppfyg/ tufwrftcsdK;udkazmfjyyg/

vkyfief;(2)

 atmufygZ,m;wGifjznfhpGufyg/ rSwfcsufa&;yg/

j'yfaygif;

yg0ifaomtufwrf\ 

oauFw

yg0ifaomtufwrftrnf

tufwrf 

ta&twGuf tcsdK;

HCl H, Cl [dkuf'½dk*sif ? uvdk&if; 1:1

CO
2

N
2
O

NH
3

CH
4

CHCl
3

t"dutcsuf

 � ESpfck  odkYr[kwf  ESpfckxufydkaom rsdK;rwlonfhj'yfpiftufwrfrsm; owfrSwfxm;aom 

tcsdK;twdkif; "mwkenf;t&aygif;pyfjcif;jzifh j'yfaygif;udkk&&Sdonf/

avhusifhcef;

1/ atmufygwdkYrS tajzrSefa&G;cs,fyg/

(u) atmufyg "mwfaiGUarmfvDusL;rsm;rS rsdK;rwltufwrfwpfckxufydkí zGJUpnf;xm; 

aom "mwfaiGUudka&G;cs,fyg/        

  O
3
,   N

2
,   O

2
,   CO

2



95

ausmif;oHk;pmtkyf odyÜH q|rwef;

(c) atmufyg armfvDusL;oauFwrsm;rS j'yfaygif;armfvDusL;wpfckudk a&G;cs,fyg/

O
O O

H H C
H

H

H

H

N

N

(*) atmufygj'yfaygif;rsm;rS [dkuf'½dk*siftufwrf 3 ckyg0ifaom j'yfaygif;udk a&G;cs,f 

yg/

  H
2
O,   HCl,   NH

3

(C) atmufyg j'yfaygif;rsm;rS rwlnDaomj'yfpif 3 rsdK;yg0ifaomj'yfaygif;udk a&G;cs,fyg/

  HCl,   CO,   C
2
H

5
OH

2/ atmufygwdkYrS j'yfpif? j'yfpifarmfvDusL;ESifh j'yfaygif;armfvDusL;wkdYudk cGJjcm;azmfjyyg/

  O
2
,  N

2
,  NO,  Na,  H

2
O,  Cl

2

3/ atmufygwdkY\ jcm;em;csufudk azmfjyyg/

(u) j'yfpiftufwrfESifh j'yfpifarmfvDusL;

(c) j'yfpifESifh j'yfaygif;

9-3 j'yfaESmESifhaysmf&nfrsm; (Mixtures and Solutions)

 rdrdwdkYywf0ef;usif&Sd ajr? a&? av? tpm;taomufESifh aysmf&nftrsdK;rsdK;wdkYwGif j'yfrsm; 

a&maESmyg0ifaeMuonf/ ,if;wdkYteuf j'yfaESmESifh aysmf&nfwdkYonf rnfuJhodkY uGmjcm;oenf;/

9-3-1 ywf0ef;usif&Sdj'yfaESmtrsdK;rsdK; (Mixtures in the Environment)

 rdrddwdkY\ ywf0ef;usifae&mwdkif;wGif ta&mtaESmrsm;pGm awGUEdkifonf/

vkyfief;(1)

 à atmufyg yHk (9-3) (u) vufzufokyf (c) yifv,fa& (*) &SL&dIufaomavwdkYwGif 

a&maESmyg0ifaeaom ypönf;trsdK;trnfrsm;udk azmfjyyg/

 à ypönf;rsm; a&maESmyg0ifaeonfhtwGuf vufzufokyf? yifv,fa&ESifh &SL½dIufaomav 

wdkYonf j'yfaESmrsm; jzpfonf/ j'yfaESmwGifyg0ifaomypönf;rsm;onf rnfodkYa&maESm 

aeoenf;/

(u) vufzufokyf (c) yifv,fa&

yHk (9-3) aeYpOfb0wGif awGU&SdEdkifaom ta&mtaESmrsm;

(*) &SL½dIufaomav

vkyfief;(2) 

 à aeYpOftoHk;jyKaeaom toHk;taqmif? tpm;taomufrsm;teufrS oifodaom 

ta&mtaESm 3 rsdK;cefYudk ajymyg/



96

ausmif;oHk;pmtkyf odyÜH q|rwef;

 à ausmif;rS ntdyfavhvma&;c&D; oGm;onfhtcg ,laqmifoGm;rnfh ypönf;ta&mtaESm 

5 rsdK;cefY ajymyg/ 

 à ausmif;yef;jcHtwGif;&Sd yef;tdk;twGif;wGif awGUEdkifaom ta&mtaESmrsm;udk azmfjyyg/

t"dutcsuf

 � ESpfck odkYr[kwf ESpfckxufydkaomt&m0w¦ Krsm; "mwkenf;t& aygif;pyfxm;jcif; r&SdbJ 

a&maESmaeaom ta&mtaESmudkk j'yfaESm[kac:onf/

avhusifhcef;

1/ atmufygar;cGef;rsm;udkajzqdkyg/

(u) tdrfESifhpmoifcef;wdkYwGifawGUEdkifaom ta&mtaESm 

3 rsdK; pDcefYudk azmfjyyg/

(c) tokyfpHkwGifyg0ifaomypönf;rsm;udk azmfjyyg/

2/ yHkwGifjyxm;onfh acsmif;a&udk ppf,lvdkufaomtcg awGU&Sd 

&rnfh ta&mtaESmypönf;rsm;udk azmfjyyg/

9-3-2 j'yfaESm\0daoovu©Pmrsm; (Characteristics of Mixtures)

j'yfaESmwpfckjzpfoGm;onfhtcg yg0ifzufypönf;wdkY\ rlv*kPfowådrsm; ajymif;vJjcif;  &dS 

r&dS avhvmMurnf/    

vkyfief;            

 à wpftkyfpkvQif ESpfouf&m tcsdK;rwl ta&mtaESm 2 rsdK; jyKvkyfyg/

 à jyKvkyfxm;aom ta&mtaESmtcsKd;udk rSwfom;yg/

 à &&Sdaomta&mtaESmrsm;udk avhvmí atmufygZ,m;wGif jznfhpGufyg/ tkyfpkvdkuf 

twef;odkY wifjyaqG;aEG;yg/ Oyrm oJ + qm;ta&m

yg0ifzufypönf;rsm;

rSwfcsuf

ta&mtaESm (u) ta&mtaESm (c)

tcsdK; wl̂ rwl ? ?

oefYpifrI&dŜ r&dS ? ?

yg0ifzufypönf;rsm;\ 

½kyf*kPfowådajymif;vJjcif;&dŜ r&dS

? ?

yg0ifzufypönf;rsm;\ 

"mwf*kPfowådajymif;vJjcif;&dŜ r&dS

? ?

jyefvnfcGJxkwfEdkifjcif;&dŜ r&dS ? ?

txufygawGU&dScsufrsm;udk tajccHí j'yfaESm\0daoovu©Pmudk aqG;aEG;yg/
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t"dutcsuf

 � j'yfaESmwGifyg0ifaomypönf;rsm;onf rnfonfhtcsdK;ESifhrqdk a&mpyfEdkifonf/ ta&m 

taESmjzpfaomaMumifh oefYpifrIr&Sdyg/ *kPfowådajymif;vJjcif;r&Sd? jyefvnf cGJxkwfEdkifonf/

avhusifhcef; 

1/ atmufygypönf;rsm;udk j'yfpif odkYr[kwf j'yfaygif; odkYr[kwf j'yfaESm[lí trsKd; 

tpm; cGJjcm;yg/

 a&oefY? ysm;&nf? rif? a&Tjym;? aiG? pwD; (owåKpyf)

2/ atmufygwdkYteuf j'yfpifwpfck? j'yfaygif;wpfckESifh j'yfaESmwpfck yg0ifaom 

twGJudk a&G;cs,fyg/

 (u) av? ajrBuD;? atmufqD*sif  (c) av? a&? qm;   (*) aMu;eD? a&? oJ              

(C) a&cJrkefY? vufzuf&nf? EGm;EdkY

3/ ajrBuD;onf j'yfaESmjzpfonf/ tb,ffaMumifhenf;/ &Sif;jyyg/

9-3-3 j'yfaESmtrsdK;tpm;rsm; (Types of Mixtures)

 j'yfwdkY\ ½kyftajctaeay:rlwnfí j'yfaESmrsm;wGifvnf; trsdK;tpm;trsdK;rsdK; 

&dSEdkifonf/       

vkyfief;

 atmufygj'yfaESmtrsdK;rsdK;wGifyg0ifaom yg0ifzufypönf;rsm;\ ½kyftajctaeay: 

rlwnfí j'yfaESmtrsdK;tpm;rsm;udk jznfhpGufyg/

pOf j'yfaESmtrsdK;rsdK; j'yfaESmtrsdK;tpm;

1 av taiGU? taiGU

2 pwD; (owåKpyf) tcJ? ------------------

3 qm;aysmf&nf̂ oMum;aysmf&nf ---------------- ? t&nf

4 t,fvfudka[myg0ifaoma& t&nf? ----------------

5

umAGef'dkifatmufqdk'f"mwfaiGUyg0ifaomtcsdK&nf 

(7up, Pepsi, Cola)
----------------- ?t&nf

t"dutcsuf

 � j'yfaESmtrsdK;tpm;trsdK;rsdK;&dSonf/ yg0ifzufypönf;rsm;\ ½kyftajctae ay:rlwnfí 

trsdK;tpm;uGJjym;Muonf/

(u) tcJ ESifh tcJ j'yfaESm (c) tcJ ESihfh t&nf j'yfaESm (*) t&nf ESifh t&nf  j'yfaESm 

(C) taiGU ESifhh t&nf j'yfaESm (i) taiGU ESifhtaiGU j'yfaESmwdkY jzpfMuonf/
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avhusifhcef;

atmufygyHkrsm;wGif ay;xm;aomj'yfaESmrsm;\ trsdK;tpm;udk Z,m;wGifjznfhpGufyg/

(1)avwGifyg0ifaom"mwfaiGUrsm;   (2)udkvm (Cola)  (3)vdar®mf&nf  (4)uefYrIefYESifhoHrIefYta&m      

9-3-4 wpfom;wnf;jzpfaomj'yfaESmESifh wpfom;wnf;rjzpfaomj'yfaESmrsm;    

(Homogeneous Mixtures and Heterogeneous Mixtures)

j'yfaESm&dSyg0ifzufypönf;rsm; a&maESmyg0ifaerItajctaeay: rlwnfNyD; wpfom;wnf; 

jzpfaomj'yfaESmESifh wpfom;wnf;rjzpfaomj'yfaESm[lí 2 rsKd;&dSEdkifonf/

vkyfief;(1)                                    

ay;xm;aom ta&mtaESmrsm;udkk avhvmNyD; awGU&dScsufrsm;udk Z,m;wGifjznfhpGufyg/ 

(u) oMum;aysmf&nf (c) qm;aysmf&nf (*) oJ ESifh qm; (C) oH ESifh oJ

yHk j'yfaESmtrsdK;tpm;

1

2

3

4

ta&mtaESm 

trsdK;trnf

awGU&dScsufrsm;

yg0ifzufypönf;rsm;udk 

oD;jcm;pD 

jrifEdkif̂ rjrifEdkif

wpfom;wnf; 

jzpf̂ rjzpf

tvG,fwul 

cGJxkwfEdkifjcif; 

&dŜ r&dS(cefUrSef;)

vkyfief;(2) (tkyfpkzGJUívkyfaqmif&ef)  

 à 'kw¬m? oMum;? qm;wkdYudk bDum (beaker) odkYr[kwf zefcGuftMunfwpfckpDwGif a& 
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tenf;i,fESifh azsmfyg/ awGU&Sdcsufudk rSwfom;yg/

 à xdkYaemuf oJESifh qm;? uefYrIefYESifh oHrIefY? rD;aoG;rIefYESifh ajrjzLrIefYwdkYudk a&maESmyg/ 

awGU&Sdcsufudk rSwfom;yg/

 à awGU&Sdcsufrsm;udk Z,m;wGif jznfhpGufyg/ twef;odkY wifjyyg/

 à txufygprf;oyfcsufrsm;t& j'yfaESmtrsdK;tpm; rnfrQ&SdaMumif; awGU&dS&oenf;/ 

,if;wdkYudk azmfjyyg/

ta&mtaESm awGU&Sdcsuf rSwfcsuf (cGJxkwfEdkifjcif; &Sd̂ r&Sd? trsdK;tpm;)

'kw¬m+a&

t"dutcsufrsm;

 � wpfom;wnf;jzpfaomj'yfaESmwGif yg0ifzufypönf;rsm;onf orpGma&maESmí ysHUESHY 

wnf&SdaeNyD; rsufpdjzifh oD;jcm;pDrjrifEdkifyg/

 � wpfom;wnf;rjzpfaomj'yfaESmwGif yg0ifzufypönf;rsm;onf uGJjym;pGmwnf&SdNyD; rsufpd 

jzifh oD;jcm;pDjrifEdkifonf/

avhusifhcef;

atmufygwdkYrS tajzrSefudka&G;cs,fyg/ 

1/ umAGef'dkifatmufqdk'f "mwfaiGUyg0ifaomtcsdK&nfrSm (wpfom;wnf;jzpfaom j'yfaESm? 

wpfom;wnf;rjzpfaomj'yfaESm? tcJ? t&nf? taiGU 3  rsdK;ygaom ta&mtaESm) jzpf 

onf/ 

2/ j'yfaESmwpfckwGif j'yfpif odkYr[kwf j'yfaygif; (ESpfck? oHk;ck? tuefYtowfr&Sd) a&maESm 

yg0ifonf/

3/ oGm;wdkufaq;onf (j'yfpif? j'yfaESm? j'yfaygif;) jzpfonf/

4/ t0ga&mif uefY (qmvzm) rIefYtcsKdUESifh ajrjzLrIefYtcsKdUwdkYyg0ifaom j'yfaESmonf

 (u) a&maESmaeonf? oD;jcm;pD rjrifEdkif? wpfom;wnf; rjzpfyg/

 (c) a&maESmraeyg? oD;jcm;pD jrifEdkifonf? wpfom;wnf; jzpfaeonf/

 (*) a&maESmaeonf? oD;jcm;pD jrifEdkifonf? wpfom;wnf; rjzpfyg/
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(u) qkdif;&nf

yHk (9-4) aysmf&nftrsdK;rsdK;

(c) wpfom;wnf;aysmf&nfrsm;

vkyfief;(1)

 à qm;tenf;i,fESifh ajrjzLrIefYtenf;i,fwdkYudk bDum (beaker)  odkYr[kwf zefcGuftMunf 

2 ckwGif a&jzifhoD;jcm;pDazsmfyg/

 à rnfuJhodkY awGU&oenf;/

vkyfief;(2)

 à ay;xm;aom aysmf&nftrsKd;rsKd;\ aysmf&nftrsdK;tpm;? aysmf0ifypönf;ESifh azsmf&nfwdkY 

udk trsdK;tpm;cGJjcm;azmfjyyg/ xdkYaemuf tajz rSef rrSefudk tkyfpkvdkufzvS,fíppfaq;yg/

pOf aysmf&nftrsdK;rsdK;

aysmf&nf 

trsdK;tpm;

aysmf0ifypönf; azsmf&nf

1 xHk;&nfMunf ? ? ?

2

atmufqD*sif"mwfaiGU aysmf0ifaeaom 

a& (tvSarG; ig;uefxJ&dSa&)

? ? ?

5/ a&cJokyfwGif yg0ifaomypönf;rsm;onf

 (u) tcsKd;wl yg0ifonf? *kPfowådajymif;vJjcif; &Sdonf? jyefvnfcGJxkwfEdkifonf/

 (c) tcsKd;rwl yg0ifonf? *kPfowådajymif;vJjcif; r&Sd? jyefvnfcGJxkwfEdkifonf/

 (*) tcsKd;wl yg0ifonf? *kPfowådajymif;vJjcif; r&Sd? jyefvnfcGJxkwfír&yg/

9-3-5 aysmf&nf\0daoovu©PmESifh aysmf&nftrsdK;tpm;rsm; 

 (Characteristics and Types of Solutions)

 t&m0w¦ Kypönf;rsm;tm; aysmf0ifapaomt&nfudk azsmf&nf[kac:onf/ aysmf0ifypönf; 

wpfckonf azsmf&nfwpfckwGif aysmf0ifonfhtcg aysmf&nfudk &&dSonf/ xdk&&dSvmonfh aysmf&nf 

rsm;\ *kPfowådrsm;ESifh trsdK;tpm;rsm;udk avhvmMurnf/
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t"dutcsufrsm;

 � azsmf&nfxJwGif aysmf0ifypönf;rsm; vHk;0aysmf0ifoGm;aomaysmf&nfudk wpfom;wnf; 

aysmf&nf[kac:onf/ wpfom;wnf;aysmf&nfwGif aysmf0ifypönf;rsm;udk rsufpdjzifh rjrif 

Edkif? yg0ifzufypönf;rsm;tcsif;csif; "mwfjyKjcif;r&dS/

 � azsmf&nfxJwGif aysmf0ifypönf;rsm; vHk;0raysmf0ifbJ t&nfxJwGif ysHUESHUwnf&Sdaeaom 

aysmf&nfudk qkdif;&nf (Suspension) [kac:onf/ ,if;aysmf&nfonf wpfom;wnf; 

r[kwf? yg0ifzufypönf;tcsdKUudk  rsufpdjzifhjrifEdkifonf/  yg0ifzufypönf;rsm; tcsif;csif; 

"mwfjyKjcif;r&dS/ 

avhusifhcef;

1/ atmufwGifazmfjyxm;aom pum;vHk;rsm;udktoHk;jyKí uGufvyfjznfhyg/

 aysmf0ifypönf;? azsmf&nf? qdkif;aejcif;? vHk;0aysmf0if? wpfom;wnf;? wpfom;wnf; 

rjzpfaom

3 *vl;udkYaysmf&nf ? ? ?

4

qyfjym&nf (qyfjymrIefYudk a&wGifazsmf 

xm;aomt&nf) 

? ? ?

5 rJe,f&nf ? ? ?

vkyfief;(3)

 à ESpfa,mufwpfwGJpDwGJí (u) oJ ESifh a& (c) qm;ESifha& (*) oMum; ESifh a& (C) qD 

ESifh a& (i) qm; ESifh qD ta&mwdkYudkjyKvkyfí awGU&dScsufrsm;udk Z,m;wGifjznfhpGuf aqG; 

aEG;wifjyyg/

ta&mtaESm &dS 

yg0ifzufypönf;rsm;

awGU&dScsufrsm;

rSwfcsuf

j'yfaESm^aysmf&nf

aysmf0ifjcif; 

&dŜ r&dS

wpfom;wnf; 

jzpf̂ rjzpf

"mwfjyKjcif;  

&dŜ r&dS

r&dS

r&dS

r&dS

r&dS

r&dS
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(u) qm; + ? = ? wpfom;wnf;aysmf&nf

? + azsmf&nf
= ?

(c) xHk; + ? = ? ?

? + ? =
aysmf&nf

3/ atmufygar;cGef;rsm;udk ajzqdkyg/ 

 (u) EGm;EdkYonf rnfonfhaysmf&nf trsdK;tpm; jzpfoenf;/

 (c) refusnf;tcsdK&nf (VeVe) wGif yg0ifaomypönf;rsm;udk cefYrSef;yg/

 (*) a&T&ifat;onf aysmf&nf odkYr[kwf j'yfaESm jzpf rjzpf ajzqdkyg/

9-4 j'yfaESmrsm;udkcGJxkwfjcif; (Separation of Mixtures)

 j'yfaESmwGif yg0ifaomypönf;rsm;\ ½kyfydkif;qdkif&m*kPfowåday:rlwnfí vnf;aumif;? 

xkwf,lvkdaom ypönf;\obm0ay:rlwnfívnf;aumif; cGJxkwfenf;trsdK;rsdK;udk toHk;jyKEdkif 

onf/

9-4-1 cGJxkwfenf;rsm; (Separation Techniques)

 cGJxkwfenf;tcsdKUrSm-

(1) oHvdkufjzifhcGJxkwfjcif; (Magnetic Separation) (2) t&nfMunfuJhjcif; (Decantation)

(u) "mwfqDudk a&xJodkYxnfhvdkufvQif ---------- aysmf&nfudk&&dSonf/ 

(c) raysmf0ifEdkifaomypönf;rsm; (ajrjzLrIefY) t&nfwGifysHUESHUwnf&Sdaejcif;udk ------- [k 

ac:onf/

(*) oD;pHkk"mwfqm;rIefYudk a&wGifazsmfjcif;jzifh ---------- aysmf&nfudk&&dSonff/

(C) xef;vsuf&nfwGif xef;vsufonf ---------- jzpfonf/

(i) wpfom;wnf;jzpfaom j'yfaESmaysmf&nfwpfckwGif aysmf0ifypönf;rsm;onf ----- 

aeonf/

2/ atmufyguGufvyfwdkYwGif oifhavsmfaom pum;vHk;? pum;pkrsm; jznfhpGufyg/
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vkyfief;rsm; cGJxkwfenf;

yifv,fa&rSqm;xkwf,ljcif; ?

oHESifh vTpmrIefYta&mrSoHudkcGJxkwfjcif; ?

trdIufygaoma&rSoHk;a&&&Sd&efjyKvkyfjcif; ?

tdrfwGifqefaq;jcif; ?

t"dutcsuf

 � cGJxkwfenf;tcsdKUrSm-

 (1) oHvdkufjzifhcGJxkwfjcif; (2) t&nfMunfuJhjcif; (3) ppf,ljcif; (4) taiGUjyefjcif;

 (5) aiGU&nfzGJUjcif; ponfwdkYjzpfMuonf/

yHk (9-5) cGJxkwfenf;tcsdKU

(3) ppf,ljcif; 

(Filtration)

(4) taiGUjyefjcif;

(Evaporation) 

(5) aiGU&nfzGJUjcif; 

(Condensation)

vkyfief;

 à atmufygvkyfief;rsm;wGif rnfonfhcGJxkwfenf;udk toHk;jyKrnfenf;/ Z,m;wGif        

jznfhpGufyg/

avhusifhcef;

1/ atmufyg vkyfief; odkYr[kwf jzpfpOfrsm;udk oifhavsmfaomcGJxkwfenf;rsm;jzifh,SOfwGJyg/

(u) oHESifhoJta&mrSoHudkcGJxkwfjcif; (1) ppf,ljcif;

(c) tcJaysmfaeaomaysmf&nfrS 

tcJudkjyefvnf&,ljcif;

(2) t&nfMunfuJhjcif;

(*) MuHBudwf&nfwGifa&mygaeaom 

MuHzwfuav;rsm;udkz,f&Sm;jcif;

(3) aiGU&nfzGJUjcif;
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(C) tenfrsm;xdkifaeaoma&rS 

tay:,Ha&Munfudkjyefvnf&,ljcif;

(4) oHvdkufjzifhcGJxkwfjcif;

(i) xrif;tdk;tzkH;twGif;wGif 

a&pufuav;rsm;awGU&jcif;

(5) taiGUjyefjcif;

9-4-2 oHvkdufjzifhcGJxkwfjcif; (Magnetic Separation)

 pGefYypfypönf;rsm;rS jyefvnftokH;jyKEdkifonfh oHwdkoHprsm;udk rnfonfhenf;jzifh &,lEdkif 

oenf;/

vkyfief;  (ausmif;om;rsm; tkyfpkzGJUvkyfaqmif&ef)

 à pmoifcef;twGif;&Sd oHvkduf*kPfowåd&Sdaom ypönf; 

ESifh oHvdkuf*kPfowdår&Sdaomypönf; tcsdKUudk cGuf 

wpfcktwGif;wGif a&mxnfhyg/

 à xkdta&mtaESmay:odkY oHvdkufudk wifMunfhyg/ 

awGU&Sdcsufudk aqG;aEG;yg/

t"dutcsuf

 � oHvkduf*kPfowåd&Sdaomypönf;udk oHvdkuf*kPfowdår&Sdaomypönf;rsm;xJrS cGJxkwfEdkif&ef 

oHvkdufjzifhcGJxkwfjcif;enf;udktoHk;jyKonf/

avhusihfcef;

1/ atmufygta&mtaESmtwGJrsm;teuf rnfonfhta&mtaESmtwGJudk oHvdkufokH;í 

cGJjcm;Edkifoenf;/

 (u) ajrjzL? cJwH? aywH                   (c) bvdwf"m;? za,mif;wdkif? opfom;p 

 (*) pmtkyf? cJzsuf? yvwfpwpfabmvkH;  (C) yiftyf? abmyif? puúLp

2/ oHvdkufjzifh cGJxkwfjcif;enf;udk rnfonfhvkyfief;rsm;wGif tokH;jyKEdkifoenf;/ rnfodkYaom 

tusdK;aus;Zl;rsm; &&SdEdkifoenf;/

3/ oHvdkufjzifh cGJxkwfjcif;enf;udk rnfonfhtajctaewGif toHk;jyKoenf;/

9-4-3 t&nfMunfuJhjcif;ESifhppf,ljcif; (Decantation and Filtration)

 t&nfMunfuJhjcif;ESifh ppf,ljcif;enf;rsm;udk rnfonfhae&mrsm;wGif awGUzl;oenf;/

vkyfief;(1)

 à (u) a&ESifhoJ (c) a&ESifhhajrjzLwdkYudka&maESmNyD; oJESifhajrjzLudk z,f&Sm;&efoD;jcm;pD 

vkyfaqmifyg/ txufyg vufawGUvkyfaqmifcsufwGif rnfonfhcGJxkwfenf;rsm;udk 

toHk;jyKcJhoenf;/ tb,faMumifhenf;/

yHk (9-6)  oHvdkufrS 

oHpuav;rsm;udk qGJiifaeykH
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vkyfief;(2) 

 à ay;xm;aom yHkudkMunfhí aemufusdaom a&rS 

Munfvifaoma&&&dS&efjyKvkyf&mwGif tokH;jyKaom 

ypönf;rsm;udk BudKwifpkaqmif;NyD; a&oefYpifjcif; 

vkyfief;vkyfaqmifcsufudk rSwfwrf;a&;yg/ rSwfwrf; 

yHkpHwGif oifcef;pmacgif;pOf? tkyfpk? oifMum;oif,lrI 

taxmuftulypönf;?  awGU&dScsufESifh aumufcsuf 

csjcif; tp&Sdaom tcsuftvufrsm; yg0if&rnf/ 

 à þenf;udk aus;&Gmrsm;wGif ukefusp&dwf oufom 

pGm toHk;jyKEkdifonf/

yHk (9-8) (c) ppf,ljcif;

(3) ,if;aemuf ykH(9-8) (c)wGif jyxm;onfh 

twdkif; ud&d,mrsm;udk wyfqifyg/

(4) ta&mtaESmt&nfudk zefacsmif;rS wpfqifh 

yHk(9-8) (c)twdkif; a&ppfpuúLay:odkY jznf; 

nif;pGm avmif;xnfhyg/

(5) t&nfMunfrsm;onf a&ppfpuúLudk jzwfoef; 

oGm;NyD; ajrjzLonf a&ppfpuúLay:wGif usefcJh 

onfudk awGU&rnf/

yHk (9-9) a&oefYpifjcif;

aemufusdaoma&

ausmufp&pfcJ

oJMurf;

rD;aoG;cJ

oJEk

ydwfyg;p

Munfvifaoma&

t&nfMunfuJhjcif;enf;pOftqifhqifhrSm-

(1) a&ESifhoJ ta&mwdkYudk bDum odkYr[kwf zefcGufxJodkY 

xnfhyg/

(2) arTwHjzifh aocsmpGmarTyg/ oJrsm; aumif;rGefpGm tenf 

xdkifonftxd apmifhMunfhyg/

(3) ,if;aemuf ykHwGifjyxm;onfhtwdkif; t&nfMunfudkuJhyg/

(4) oJrsm;onfbDum odkYr[kwf zefcGufxJwGif usefcJh 

onfudk awGU&rnf/

ppf,ljcif;enf;pOftqifhqifhrSm-

(1) a&ESifh ajrjzLta&mudk bDum odkYr[kwf zefcGufxJodkYxnfhyg/

(2) a&ppfpuúLudk yHkygtwdkif;av;csKd;csKd;í uawmhyHkoP²mef&atmif wpfcsKd;udk wpfzuf 

xm;ízGifhyg/ a&tenf;i,fqGwfí yHk (9-8) (u)twdkif;uawmhwGif wyfyg/

yHk (9-7) 

t&nfMunfuJhjcif;

yHk (9-8) (u) a&ppfpuúLudkacguf,lykH
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vkyfief;(3) 

 à ausmif;om;rsm;udktkyfpkzGJUí rdrdywf0ef;usifü rnfonfhtajctaersm;wGif ESmacgif;pnf; 

toHk;jyKonfudk aqG;aEG;yg/ twef;odkY wifjyyg/

yHk (9-10) (u)  ywf0ef;usif&Sd rD;cdk;aiGUudk ESmacgif;pnf;jzifh umuG,fykH (c) ESmacgif;pnf; 

(u)
(c)

t"dutcsufrsm;

 � tcJESifht&nfj'yfaESmrS t&nfxJwGif raysmf0ifEdkifaomtcJudk cGJxkwf&eftwGuf 

t&nfMunfuJhjcif;ESifh ppf,ljcif;enf;udk toHk;jyK&onf/

 � t&nfMunfuJhjcif;enf;okH;&mwGif raysmf0ifEdkifaomypönf;onf aumif;pGm tenfxdkif 

&efvdktyfonf/

avhusifhcef;

atmufygar;cGef;rsm;udk ajzqdkyg/

1/ ppf,ljcif;jzifh rnfodkYaomta&mtaESmrsm;udk cGJxkwfEdkifoenf;/

2/ t&nfppf,ljcif;jyKvkyf&ef t"duvdktyfaom ypönf;udkazmfjyyg/

3/ t&nfMunfuJhjcif;ESifh ppf,ljcif;enf;wdkY\ uGmjcm;csufudkazmfjyyg/

4/ a&xJ&Sd vTpmrIefYrsm;udk rnfuJhodkY z,fxkwfrnfenf;/

5/ aemufusdaomacsmif;a&rS Munfvifaoma&&&Sd&ef rnfodkY vkyfaqmifrnfenf;/

9-4-4 taiGUjyefjcif;ESifhaiGU&nfzGJUjcif; (Evaporation and Condensation)

taiGUjyefjcif;ESifh aiGU&nfzGJUjcif; jzpfpOfrsm;udk rdrdwdkYywf0ef;usif&Sd rnfonfhae&mrsm;wGif 

MuHKawGUzl;oenf;/

yHk (9-11) rdk;&Gmjcif;

taiGUjyefjcif;

aiGU&nfzGJUjcif;

rdk;&GmoGef;rI
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yHk (9-13) aiGU&nfzGJUjcif;

vkyfief;(1) (q&mESifhausmif;om;rsm;twlwuGvkyfaqmif&ef)

 oMum; odkYr[kwf qm; tenf;i,f (1ZGef;cefY) udk 

a&tenf;i,fxnfhxm;aom zefcGufxJwGif vHk;0aysmf0if 

oGm;onftxdazsmfyg/ xdkYaemuf oMum;aysmf&nf odkYr[kwf 

qm;aysmf&nfudk taiGUjyefZvHkwpfckwGifxnfhí jznf;nif;pGm 

tylay;yg/ rnfonfudk &&Sdoenf;/ jzpfpOfudkcefYrSef;yg/

yHk (9-12) qm;&nf odkYr[kwf 

oMum;&nf taiGUjyefjcif;

vkyfief;(2)

 à ykH (9-13) udk avhvmNyD; atmufygar;cGef;rsm;udk tajccHí aqG;aEG;yg/ 

 à bDumtwGif;&Sd a&rsm;qlyGufí taiGUxGufjcif;ESifh owåKjym;\rsufESmjyifwGif a&puf 

a&aygufuav;rsm; jzpfay:jcif;wdkYonf rnfonfhjzpfpOfjzpfoenf;/

 à pkaqmif;&&Sdvmaoma&onf aomufa&? oHk;a&tjzpf tokH;jyKEdkifjcif; &Sd r&Sd xifjrif 

csufay;yg/

 à owåKjym;\rsufESmjyifwGif a&pufa&aygufuav;rsm; ydkrdkjzpfay:Edkifrnfh enf;vrf;udk 

aqG;aEG;yg/

 à þenf;pOfudk rnfonfhtajctaewGif tokH;jyKEdkifoenf;/
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t"dutcsufrsm;

 � t&nftajctaerS taiGUtajctaeodkY ajymif;vJjcif;udk taiGUjyefjcif; [kac:onf/ 

t&nfonf tylcsdefwdk;jr§ifhajymif;vJaomaMumifh taiGUjyefjcif; jzpfEdkifonf/

 � taiGUtajctaerS t&nftajctaeodkY ajymif;vJjcif;udk aiGU&nfzGJUjcif; [kac:onf/ 

taiGUonf at;onfhrsufESmjyifESifhxdawGUaomtcg odkYr[kwf tat;cHaomtcg 

(tylxkwfjcif;) aiGU&nfzGJUjcif; jzpfEdkifonf/

avhusifhcef;

atmufygar;cGef;rsm;udk ajzqdkyg/

1/ aiGU&nfzGJUjcif;enf;pOfudk rnfonfhtcgwGif awGUEdkifoenf;/ 

2/ taiGUjyefjcif;ESifh aiGU&nfzGJUjcif; rnfuJhodkYjcm;em;oenf;/ t"duvdktyfcsufrSm 

tb,fenf;/

3/ yljyif;aom aEG&moDwGif jrpfacsmif;&Sda&rsm; rnfuJhodkY jzpfoGm;oenf;/

4/ eHeufapmapmjrufcif;rsm;ay:wGif a&pufuav;rsm;awGU&Sd&jcif;rSm tb,faMumifh 

enf;/

5/ yifv,fa&rS tdrfokH;qm;xkwfvkyfjcif;onf rnfonfhjzpfpOfudk tajccHxm;oenf;/
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j'yfpif? j'yfaygif;ESifh j'yfaESmrsm;

j'yfrsm;

j'yfaESmrsm;cGJxkwfenf;tcsKdU

j'yfpif

oHvdkufjzifh 

cGJxkwfjcif;

ppf,ljcif;

t&nfMunf 

uJhjcif;

taiGUjyefjcif; aiGU&nfzGJUjcif;

tufwrf 

wpfrsKd; 

wnf;jzifh 

zGJUpnf; 

xm;onf/

tvGef 

ao;i,f 

aom 

tajccH 

trIef

1/ rsKd;wl 

tufwrfrsm; 

aygif;pyfaom 

armfvDusL;

2/ rsKd;rwl 

tufwrfrsm; 

aygif;pyfaom 

armfvDusL;

oHvdkuf*kPf 

owåd&Sdaom 

ypönf;ESifh 

oHvdkuf*kPf 

owådr&Sdaom 

ypönf;

a&wGif 

raysmf0ifaom  

tcJESifh t&nf

a&wGif 

raysmf0ifaom 

tcJESifh t&nf 

(tcJonf 

aumif;rGefpGm 

tenfxdkif 

&rnf/)

tcJaysmf0if 

aeaom 

aysmf&nf

taiGU 

tajctaerS 

t&nf 

tajctae 

ajymif;vJjcif;

j'yfpif 

tufwrfrsm; 

owfrSwf 

tcsKd;twdkif; 

"mwkenf;jzifh 

aygif;pyfjcif;

1/ wpfom; 

wnf;jzpfaom 

j'yfaESm

2/ wpfom; 

wnf;rjzpfaom 

j'yfaESm

1/ wpfom; 

wnf;aysmf&nf

2/ qdkif;&nf

tufwrf armfvDusL; j'yfaygif; j'yfaESm aysmf&nf

tcef; (9) udk jyefvnfoHk;oyfjcif;
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tcef;(10)

pGrf;tiftrsdK;rsdK; (Forms of Energy)

ed'gef;

 þtcef;wGif rlvwef;tqifhü oif,lcJhaom pGrf;tiftrsdK;rsdK; (toH? tvif;? tyl? 

vQyfppfESifh oHvdkuf)taMumif;udk csOf;uyfrIykHpHopfjzifh qufvufavhvmoif,lEdkifrnf/ pGrf;tif 

trsdK;rsdK;\ tajccHoabmw&m;rsm;? &if;jrpfrsm;? Mum;cHe,frsm;wGif ysHUESHUykHrsm;udk vufawGU 

prf;oyfNyD; aMumif;usdK;qufpyfem;vnfum tokH;cswwfrnf/

 xdkYjyif pufrIu@zGHUNzdK;a&;twGuf t"duvdktyfcsufjzpfonfh vQyfppfpGrf;tif\ tajccH 

oabmw&m;udk em;vnfNyD; tokH;jyKykHudk odjrifvmrnfjzpfonf/

 pGrf;tifqdkonfrSm tvkyfvkyfEdkifaom pGrf;&nfjzpfonf/ pGrf;tifwGif toGiftrsdK;rsdK; 

&Sdí wpfrsdK;rSwpfrsdK;odkY ajymif;vJEdkifonf/

10-1 toH ( Sound )

10-1-1 toHjzpfay:vmyHktrsdK;rsdK; ( Sound from Different Sources )    

 toHonf wkefcgrIudk Mum;cHe,fwGifjzwfoef;apNyD; tMum;tm½Hkudkjzpfay:apaom 

pGrf;tifwpf&yfjzpfonf/ 

vkyfief; (1)

 à ywf0ef;usifwGifMum;&aom toHtrsdK;rsdK;udk ajymyg/

 à xdktoHrsm;onf rnfonfhtoHtrsdK;tpm;jzpfonfudk cGJjcm;yg/ 

yHk (10-1) vif;uGif;wkefcgaeyHk

vkyfief; (2)

 toH jzpfay:vmyHkudk vufawGUavhvmMunfhyg/

 à vif;uGif;wpfcsyf\ EIwfcrf;udk wkwfjzifhacgufNyD; 

vufjzifhxdvQif rnfodkYcHpm;&oenf;/

 à tu,fí vif;uGif;EIwfcrf;udk vufjzihfudkifvdkuf 

vQif rnfodkYjzpfoGm;oenf;/

yHk (10-2) a&rsufESmjyifwGif 

vIdif;rsm;jzpfay:aeyHk

vkyfief; (3)    

 à pwD;yef;uefjym;wpfckxJodkY a&xnfhyg/ ,if;\

tpGef;udk ZGef;wpfacsmif;jzifh acgufMunfhyg/ rnf 

onfht&m jzpfay:vmoenf;/

 à yef;uefjym;ukd vufjzifhxdMunfhyg/ rnfodkYcHpm;& 

oenf;/

 à a&rsufESmjyifudk avhvmMunfhyg/ a&rsufESmjyifwGif rnfonfht&mrsm;udk jrifEdkifoenf;/
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t"dutcsufrsm;

 � ywf0ef;usifwGifMum;&aom toHtrsdK;rsdK;onf t&m0w¬Krsm;wkefcgjcif;rS jzpfay: 

onf/ wkefcgjcif; &yfoGm;vSsif toHvnf; aysmufuG,foGm;onf/

 � tcsdKUaom wkefcgjcif;rsm;udk tvG,fwuljrifEdkifí tcsdKUudkrl cHpm;od&SdEdkifonf/

avhusifhcef;

1/ oif\ywf0ef;usifwGif Mum;&aom obm0toHrsm;udk azmfjyyg/

2/ uREkfyfwdkYMum;&aom toHtrsdK;rsdK;onf rnfuJhodkYjzpfay:vmoenf;/

3/ toHxGufay:aomt&m0w¬Kwpfckonf wkefcgrI&yfwefYoGm;aomtcg rnfodkY 

jzpfoGm;rnfenf;/

10-1-2 toHoGm;&efj'yfom;Mum;cHe,fvkdtyfjcif; ( Propagation of Sound in a Medium )     

 toHonf toHjzpfay:&mae&mrS tjcm;wpfae&modkY j'yfom;Mum;cHe,f&SdrSom a&muf&Sd 

Edkifonf/

yHk (10-3) toHonf avudk 

jzwfoef;EdkifaMumif; prf;oyfyHk

yHk (10-4) toHonf tpdkiftcJudk 

jzwfoef;EdkifaMumif;prf;oyfyHk

vkyfief; (1)

 acgif;avmif;wD;aomtcg acgif;avmif;oH 

Mum;&jcif;udk vufawGU prf;oyfavhvmMunfhyg/

 à acgif;avmif;wD;aomtcg acgif;avmif; 

rsufESmjyifonf rnfodkYjzpfaeoenf;/

 à em;ESifh acgif;avmif;Mum;wGif rnfonfh 

t&m &Sdoenf;/

 à acgif;avmif;oHonf em;odkYa&muf&ef 

rnfonfht&mudk jzwfoef;vm&oenf;/

vkyfief;(2)

 toHonf taiGU (av) wGifomru 

tcJwGifvnf; jzwfoef;oGm;EdkifaMumif; avhvmyg/

 à aywHwpfacsmif;udk ,lyg/

 à yHkygtwdkif; aywHtpGef;wpfzufudk ausmif; 

om;wpfOD;u ukwfjcpfNyD; tjcm;wpfOD;u 

em;axmifyg/

 à ukwfjcpfoHudk Mum;Edkif? rMum;Edkif qef;ppf 

yg/
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vkyfief; (3)

 toHonf tcJESifh taiGU (av) wGif 

omru t&nfwGifvnf; jzwfoef;oGm;EdkifaMumif; 

avhvmyg/

 à a&jznfhxm;aom a&yHk; wpfyHk;xJwGif 

acgif;avmif;udkxnfhí wD;Munfhyg/

 à acgif;avmif;oHudk Mum;Edkif? rMum;Edkif 

qef;ppfyg/

yHk (10-5) toHonfa&udk 

jzwfoef;EdkifaMumif;prf;oyfyHk

t"dutcsufrsm;

 � tcJ? t&nfESifhtaiGU Mum;cHe,fwpfrsdK;rsdK;&SdrSom toHonf toHjzpfay:&m ae&mrS 

tjcm;wpfae&modkY a&muf&SdEdkifonf/

 � toHyif&if;ESifha0;aomae&mwGif toH\ wkefcgjcif;rSmtm;aysmhoGm;ojzifh toHwdk; 

oGm;onf/

 � em;pnfonf toHvufcH&mae&m (receiver) jzpfonf/ em;pnf&SdaomaMumifh toH 

trsdK;rsdK;udkMum;&jcif; jzpfonf/

avhusifhcef;

1/ toHjzpfay:&mae&mESifh toHvufcH&mae&mtMum;&Sd ae&mudk rnfodkYac:oenf;/

2/ toHcsJUpufrStoHudk em;uMum;&onfrSm toHonfrnfonfhMum;cHe,fudk rnfodkY 

jzwfoef;vmoenf;/    

3/ a&ul;uefxJwGif a&ul;aeaom vlwpfa,mufonf enf;jyq&m\ tcsufay; 

c&moHudk Mum;&onf/ xdkjzpfpOfwGif toHonf rnfonfhMum;cHe,fudk jzwfoef; 

vmoenf;/ rnfonfhae&monf toHyif&if;jzpfí rnfonfhae&monf toH 

vufcH&mae&m jzpfoenf;/

10-1-3 toH\oGm;EIef; (Speed of Sound)

 wpfpuúefYtwGif; toHoGm;Edkifaom c&D;tuGmta0;udk toH\oGm;EIef;[kac:onf/

vkyfief; (1)

 toHonf t&m0w¬Krsm;wkefcgjcif;rS jzpfay:vmaMumif;ESifh toHjzwfoef;oGm;&ef tcJ? 

t&nf? taiGUpaom Mum;cHe,fwpfrsdK;&Sd&rnf/

 à tcJ? t&nf? taiGUpaom Mum;cHe,foHk;rsdK;wGif toH\oGm;EIef;rsm; wlnDrI &Sd r&Sd 

pOf;pm;ajzqdkyg/

vkyfief; (2)

 à toHonf rnfonfhMum;cHe,fwGif tjrefqHk;oGm;Edkifoenf;/ tb,faMumifhenf;/

 yHk (10-6) udk Munfhí avhvmajzqdkyg/
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t"dutcsufrsm;

 � tcJwGif jzwfoef;Edkifaom toH\oGm;EIef;onf wpfpuúefYvQif 5000 rDwmrS 6000 

rDwmtwGif; jzpfonf/

 � t&nfwGifjzwfoef;Edkifaom toH\oGm;EIef;onf wpfpuúefYvQif 1500 rDwmtwGif; 

jzpfonf/

 � avwGif jzwfoef;Edkifaom toH\oGm;EIef;onf wpfpuúefYvQif 340 rDwmjzpfonf/

 � toH\oGm;EIef;onf tcJwGif t&nfxufydkí vsifjrefpGmoGm;Edkifonf/ taiGUxJwGif 

taES;qHk;jzpfonf/

yHk (10-6) tcJ? t&nf? taiGUMum;cHe,frsm;wGif toH\oGm;EIef;rsm; rwlnDykH

tcJ

t&nf

taiGU

tuGmta0;

avhusifhcef;

1/ atmufygwdkYrS tajzrSefudk a&G;cs,fyg/

(u) toH\oGm;EIef;onf  (taiGU ? t&nf ? tcJ) wGif trsm;qHk;jzpfonf/

(c) Mum;cHe,fodyfonf;rI (enf;? toifhtwifh&Sd?  rsm;) vQif toHonf aES;auG;pGm 

oGm;onf/

(*) (oHacsmif;? opfom;acsmif;? yvwfpwpfacsmif;) wGif toHonf tjrefqHk;oGm; 

Edkifonf/

(C) (atmufqD*sif? cJ?  yifv,fa&) wGif toHonf taES;qHk;oGm;Edkifonf/

2/ Murf;jyifay:wGif avQmufoGm;aom vl\ajcoHudk Murf;jyifay:wGif xdkifaeolESifh 

vJavsmif;aeolwdkYwGif rnfolu ajcoHudk ydkíMum;&oenf;/ tb,faMumifhenf;/

3/ tcJ? t&nf? taiGU Mum;cHe,foHk;rsdK;wGif toH\oGm;EIef;rsm; rwlnDvQif atmufyg (u)? 

(c) ESifh (*) wdkYwGif rnfonfhtcsufonf rSefuefoenf;/

tcJ t&nf taiGU

(u) taES;qHk; tv,ftvwf tjrefqHk;

(c) tjrefqHk; tv,ftvwf taES;qHk;

(*) tv,ftvwf taES;qHk; tjrefqHk;
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10-2 tvif; (Light)

tvif;onf uREkfyfwdkY\ tjriftm½kHudk EdI;qGay;aom pGrf;tiftoGifwpfrsKd; jzpfonf/

10-2-1 tvif;\t"dyÜm,f ������	
	������"	��
��

vkyfief; (1)

 à ausmufoifykef;udk jrifEdkif&ef rnfonfh 

t&mrsm; vdktyfoenf;/

 à ausmufoifykef;udk oifwdkY  jrifawGU&jcif; 

onf tb,faMumifhenf;/ 

 à arSmifaecsdef? rD;ysufcsdefwdkYwGif ausmuf 

oifykef;udk tb,faMumifh rjrifawGU& 

oenf;/

 à tvif;wGif rnfonfh*kPfowåd &Sdoenf;/

yHk (10-7) tvif;a&mifjzifh 

t&m0w¬Krsm;udk awGUjrif&yHk

yHk (10-8) MunfhrSefjzifh tvif;jyefjcif; 

prf;oyfyHk

jyifnDrsufESmjyifwGif tvif;jyefyHk yHk (10-9) t& txufyg prf;oyfcsuf\ 

jyifnDrsufESmjyif (MunfhrSef) tay: tvif;jyefyHkudk qGJyg/

yHk (10-9) jyifnDrsufESmjyif (MunfhrSef) wGif 

tvif;jyefyHk

vkyfief; (3) 

 à ykH (10-10) (u) twdkif; rsufESmMuufrS rD;vkH;udk Nidrfoufaeaom a&zvm;wGif Munfhyg/ 

vkyfief; (2)

 à oli,fcsif;rsm;ESifh tkyfpkzGJUyg/ wpfzGJUvQif 3 OD;pDzGJUí okH;yGifhqdkif &yfyg/ 

 à ykH (10-8) wGif jyxm;onfhtwdkif; "mwfrD;jzifh rSefudkxdk;NyD; jyefvif;wef;usa&mufykHudk 

vufawGUprf;oyfyg/

 à rnfonfudk awGU&Sd&oenf;/

rwfrsOf;

jyefaxmifh

½dkufvif;wef;

jyefvif;wef;

j
y
i
fn
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½dkufaxmifh

30 H

30 H
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yHk (10-10) (u) wnfNidrfaom a&rsufESmjyifwGifay:aomyHk&dyfESifh

 (c) nDnmaom rsufESmjyifwGif  NydKifvif;wef;rsm; tvif;jyefyHk

(u) (c)

 à wpfzef zvm;udk tenf;i,fvIyfNyD; ,if; rD;vkH;udk txufygtwdkiff; xyfrHMunfhyg/ 

yHk (10-11) (u) rwnfNidrfaom a&rsufESmjyifwGifay:aomyHk&dyfESifh

 (c) rnDnmaom rsufESmjyifwGif a&maxG; tvif;jyefyHk

(c)(u)

 à ykH (10-10) (u) ESifh ykH (10-11) (u)wdkYwGif rnfonfhuGmjcm;csuf awGU&oenf;/

vkyfief; (4)

 à oli,fcsif;rsm;ESifh tkyfpkrsm;zGJUyg/ a&cGuf odkYr[kwf a&ykH;rsm;wGif a& 3 ykH 2 ykHcefYxnfhí 

pmoifcef; twGif;&Sd rD;vkH;? rD;acsmif;atmufwGif xm;yg/ 

 à ykHrSeftvif;jyefjcif;? a&maxG; tvif;jyefjcif;wdkYudk prf;oyfvkyfaqmifyg/

 à a&Nidrfaomtcg rnfonfudk awGU&oenf;/ 

 à a&udk vufjzifhvIyfcwfvdkufaomtcg rnfonfudk awGU&oenf;/

 à awGU&Sdcsufudk rSwfom;yg/ rnfodkY aumufcsufcsrnfenf;/

t"dutcsufrsm;

 � tvif;onf uREkfyfwdkY\ tjriftm½kHudkEdI;qGay;aom pGrf;tif toGifwpfrsKd; jzpfonf/

 � tvif;onf ajzmifhwef;pGmoGm;onf/ tvif;yif&if;rS tbufbufodkY ysHUESHUonf/

 � ½dkufvif;wef; (incident ray) ? jyefvif;wef; ������
�����#��ESifh rwfrsOf; (normal line) 

wdkYonf jyifnDrsufESmjyifwpfckwnf;wGif wnf&SdNyD; ½dkufaxmifh (angle of incidence) 

ESifh jyefaxmifh ���������������
	��� wdkYonf wlnDMuonf/

 � jyifnDrsufESmjyifay:odkY NydKifvif;wef;rsm; usa&mufaomtcg vm;&mbufwlnDaom 

jyefvif;wef;rsm; tvif;jyefjcif;udk yHkrSeftvif;jyefjcif; ��������������
	����[kac:onf/ 

 � rnDnmaom rsufESmjyifay:odkY NydKifvif;wef;rsm; usa&mufaomtcg vm;&mbuf 

trdsK;rsdK;odkY tvif;jyefjcif;udk a&maxG; tvif;jyefjcif;���	�����������
	����[kac:onf/

NydKifvif;wef;rsm;
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avhusifhcef;

1/ uGufvyfjznfhyg/

(u) tvif;onf ajzmifhwef;pGmoGm;onf/ tvif;yif&if;rS --------------- odkY ysHUESHUonf/

(c) ½dkufvif;wef;? --------------- ESifh rwfrsOf;wdkYonf jyifnDrsufESmjyifwpfckwnf; 

wGif&Sdonf/

(*) --------------- onf ta&miftrsdK;rsdK;&Sdonf/

(C) --------------- rsufESmjyifay:odkY tvif;usa&mufaomtcg a&maxG; tvif;jyef 

jcif; jzpfay:onf/

2/ atmufyg0gusrsm;wGif rSefaom pum;pkrsm;udk a&G;cs,fyg/

(u) t&m0w¬Krsm;udk jrif&jcif;rSm (½dkufvif;wef;? jyefvif;wef;? ½dkufvif;wef;ESifh 

jyefvif;wef;) aMumifhjzpfonf/

(c) tvif;onf rnDnmaom rsufESmjyifay:odkY usa&mufaomtcg jyefvif;wef; 

onf (wpfzufwnf;? tbufbuf? qefYusifbuf) odkY ysHUESHUonf/

(*) a&uefxJodkY cJvkH;usa&mufaomtcg a&rsufESmjyifonf (rnDnmjcif;? nDnmjcif;? 

rlvtwdkif;) &Sdonf/

3/ t&m0w¬Krsm;udk jrifawGUEdkif&ef rnfonfht&mudk vdktyfoenf;/

4/ aeYtcgwGif t&m0w¬Krsm;udkjrifawGU&jcif;onf tb,faMumifhenf;/

5/ jyifnDrsufESmjyifwGif rwfrsOf;twdkif;0ifvmonfh ½dkufvif;wef;twGuf jyefvif;wef;\ 

yHkudk a&;qGJyg/

10-2-2 tvif;yif&if;rsm; (Sources of Light)

 udk,fydkiftvif;vTwfEdkifaom ypönf;rsm;udk tvif;yif&if;rsm; [kac:onf/ aeESifh Mu,f 

wdkYonf  tvif;yif&if;rsm;jzpfNyD; xm0&tvif;vTwf0w¬Krsm;jzpfMuonf/ tvif;usa&mufrS 

jrif&aom ypönf;rsm;udk wpfqifhcHtvif;vTwfypönf;rsm; [kac:onf/ t&m0w¬Krsm; avmifuRrf; 

aomtcg tvif;udk xkwfay;onf/

vkyfief; (1) 

 à rSefwpfcsyfudk vufESdyf"mwfrD;jzifh xdk;vdkufyg/ vufESdyf"mwfrD;onf rnfonhftvif; 

vTwfypönf; jzpfoenf;/

 à rSefcsyfonf rnfonfhypönf; jzpfoenf;/

 à pmoifcef;wGif rnfonfht&m0w¬Konf udk,fydkiftvif;vTwf0w¬K jzpfoenf;/

vkyfief; (2)        

 à pmoifcef;twGif;&Sd t&m0w¬Krsm;udk avhvmyg/ rnfonfht&m0w¬Krsm;onf udk,fydkif 

tvif;vTwf0w¬Krsm;jzpfí rnfonfwdkYonf wpfqifhcHtvif;vTwf0w¬Krsm; jzpfMu 

oenf;/
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vkyfief; (3) 

 à oifwdkYywf0ef;usifwGifawGU&aom udk,fydkiftvif;xkwfvTwfay;aom0w¬Krsm;udk azmfjy 

yg/

 à ywf0ef;usifwGif avmifuRrf;jcif;aMumifh tyljyif;pGm&&SdNyD; tvif;udkxkwfvTwfay;onhf 

0w¬Krsm;udk azmfjyyg/ 

 à oifjrifawGUaeusjzpfaom vufESdyf"mwfrD;? vQyfppfrD;oD;ESifh vQyfppfrD;acsmif;wdkYonf 

rnfonfhtwGufaMumifh tvif;udk &&Sdoenf;/ 

 à ntcgwGif rnfonfh tif;qufrS tvif;a&mifxGufonfudk oifjrifawGUoenf;/ 

 à obm0tvif;udk rnfonfrS &&SdEdkifoenf;/

 à aeESifh vufESdyf"mwfrD;wdkYonf rnfonfhtvif;vTwf0w¬K trsKd;tpm;jzpfoenf;/

vkyfief; (4)

 à tvif;yif&if;rsm; oifcef;pmudk tESpfcsKyfyg/

yHk (10-12) za,mif;wdkif yHk (10-13) vSsyfppfrD;oD; yHk (10-14) ydk;pkef;MuL;

t"dutcsufrsm;

 � �����_����{���~���������� �������������	���
�� �� �	
��� ���$����
���#���� �����
�������

rSm udk,fydkiftvif;vTwf0w¬K (luminous object) ESifh wpfqifhcH tvif;vTwfonfh 0w¬K 

(non-luminous object) wdkYjzpfonf/

 � t&m0w¬Krsm;onf avmifuRrf;aomtcgüvnf;aumif;? vQyfppfpGrf;tif&&Sdaomtcg 

üvnf;aumif;? "mwkypönf;rsm; "mwfjyKaomtcgüvnf;aumif;? EsLuvd, 

wkefYjyefaomtcgüvnf;aumif; udk,fydkiftvif;xkwfvTwfMuonf/

 � udk,fydkiftvif;r&Sdaomfvnf; udk,fydkiftvif;vTwffonfh0w¬KrS tvif;udk&&SdNyD; wpfqifh 

jyefxkwfaom0w¬Konf wpfqifhcHtvif;vTwf0w¬Krsm;jzpfonf/ 

 � udk,fydkiftvif;vTwf0w¬Kudk obm0tvif;vTwf0w¬K (natural luminous object) ESifh 

vlwdkYzefwD;aomtvif;vTwf0w¬K ���
	��	������	������$���
� [lí xyfrHcGJjcm;Edkifonf/

avhusifhcef;

1/ uGufvyfjznfhyg/

(u) rD;tdrfonf --------------- aomtcgü udk,fydkiftvif;vTwf0w¬K jzpfonf/
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(c) udk,fydkiftvif;vTwf0w¬Kudk --------------- tvif;vTwf0w¬KESifh vlwkdYzefwD;aom 

tvif;vTwf0w¬K[lí 2 rsdK; xyfrH cGJjcm;Edkifonf/

(*) --------------- onf vQyfppfpGrf;tif&&Sdaomtcgü udk,fydkiftvif;vTwf0w¬Krsm; 

jzpfonf/

(C) --------------- wdkYonf wpfqifhcH tvif;vTwf0w¬Krsm; jzpfonf/

2/ ntcgwGif oif\aetdrfü tvif;a&mif&&Sd&ef rnfonfhypönf;rsm;udk tokH;jyKoenf;/ 

�����
����������
����������������	�
�����
��%��$�����

3/ rdrdwdkYywf0ef;usifwGifawGU&onfh udk,fydkiftvif;vTwff0w¬KESifh wpfqifhcHtvif;vTwf0w¬K 

rsm;\ trnf 3 rsdK;pDudkazmfjyyg/

4/ xm0&udk,fydkiftvif;vTwf0w¬Krsm;udkazmfjyyg/

5/ ydk;pkef;MuL;? v? Mu,frsm;onf rnfonfhtvif;vTwftrsKd;tpm;rsm; jzpfoenf;/

10-2-3 tvif;\oGm;EIef; (Speed of Light) 

vkyfief; (1) 

 à rdk;&moDwGif rdk;csKef;oHudk Mum;&jcif;ESifh 

vQyfpD;vufonfudk jrif&jcif;wdkYwGif 

rnfonfudk OD;pGmMuHKawGU&oenf;/

vkyfief; (2)

 à tkyfpkzGJUyg/ tvif;\oGm;EIef;xuf jref 

onfh ypönf; &Sd r&Sd azmfjyyg/

vkyfief; (3)              

 à vufESdyf"mwfrD;udk cvkwfzGifhvQif rnfodkY jzpfrnfenf;/ 

 à vufESdyf"mwfrD;wGif wyfxm;aom rD;oD;vif;&jcif;rSm tb,faMumifhenf;/

 à vufESdyf"mwfrD;a&SUwGif rSeftMunfxm;í cvkwfudkzGifhvQif rnfuJhodkY awGU&oenf;/ 

 à vufESdyf"mwfrD;a&SUwGif wpf½SL;wpf&Gufjzifhumí cvkwfudkzGifhvQif rnfuJhodkY jzpfoGm; 

rnfenf;/ 

 à vufESdyf"mwfrD;a&SUwGif uwfxl puúLjzifhumí cvkwfudkzGifhvQif rnfuJhodkY  jzpfoGm;rnf 

enf;/

vkyfief; (4)

 à tkyfpkzGJUí aqG;aEG;yg/ tkyfpktvdkuf tvif;ayguf0w¬K? tvif;ydwf0w¬KESifh tvif;rIef 

0w¬KwdkY\ trnf 3 ckpDpm&if;udkjyKpkyg/ 

vkyfief; (5)

 à tvif;\oGm;EIef; oifcef;pmudk tESpfcsKyfyg/

ykH (10-15) vQyfpD;vufyHk
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t"dutcsufrsm;

 � tvif;\oGm;EIef;onf tjrefqkH;jzpfonf/ tvif;onf wpfpuúefYvQif rdkifwpfodef; 

&Spfaomif;ajcmufaxmifcefY odkYr[kwf rDwmoef; 300 cefY oGm;\/ toH\oGm;EIef;onf 

avwGif wpfpuúefYvQif rDwm 340 cefYoGm;onf/

 � tvif;jzwfoef;EdkifrIay:rlwnfí t&m0w¬Krsm;udk 3 rsKd;cJGjcm;Edkifonf/ (1) tvif; 

ayguf0w¬K (transparent) - tvif;aumif;pGmjzwfoef;Edkifaom t&m0w¬Krsm;udk 

tvif;ayguf0w¬K[kac:onf/ (2) tvif;ydwf0w¬K (opaque) - tvif;rjzwfoef;Edkif 

aom t&m0w¬Krsm;udk tvif;ydwf0w¬K[kac:onf/ (3) tvif;rIef0w¬K (translucent)- 

tvif;tenf;i,fom jzwfoef;Edkifaomt&m0w¬Krsm;udk tvif;rIef0w¬K[kac:onf/

avhusifhcef;

1/ trSefa&G;yg/

(u) ausmufwkH;onf (tvif;ydwf? tvif;ayguf? tvif;rIef? tvif;,dkif) 0w¬Kjzpfonf/

(c) puúLonf (tvif;ydwf? tvif;ayguf? tvif;rIef? tvif;,dkif) 0w¬Kjzpfonf/

(*) avwGif tvif;onf wpfpuúefYvQif (rDwm 330? rDwmoef; 340? rDwmoef; 300)

cefYoGm;onf/ 

2/ tvif;jzwfoef;Edkkifjcif;ay:rlwnfí t&m0w¬Krsm;udk trsdK;tpm;rnfrQ cGJjcm;Edkifoenf;/ 

�����
���
��%��$����

3/ qDpdrfpuúLonf rnfuJhodkYaom tvif;jzwfEdkifonfh0w¬KtrsdK;tpm;jzpfoenf;/

10-3 tyl ( Heat )

 tylonf t&m0w¬Krsm; tylcsdefajymif;vJpOf vTJajymif;aom pGrf;tif odkYr[kwf tylonf 

t&m0w¬Krsm; tajc (state) ajymif;vJpOf vTJajymif;aom pGrf;tifjzpfonf/

10-3-1 tylyif&if;rsm; ( Sources of Heat )

 tylyiff&if;qdkonfrSm tyludk xkwfvkyfay;Edkifaom yif&if;rsm;udk ac:onf/

 Oyrm - avmifpm? ae? vQyfppfrD;zdk ponfwdkYjzpfonf/

vkyfief; (1)

 à tylonf tvkyfvkyfEdkifaMumif; rnfodkYod&SdEdkifoenf;/ a&aEG;tdk;qlyGufvmaom tajc 

taeudk pOf;pm; ajzqdkyg/

vkyfief; (2)

 aerS tylpGrf;tifrsm;udk pkpnf; &&SdEdkifaMumif; vufawGUavhvmprf;oyfyg/

 à vufudkifrSefbDvl;cHk;wpfckESifh rD;avmifvG,f aom puúL? 0g*Grf;? vJrdIUwdkkYudk,lyg/
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yHk (10-16)

aerStylpGrf;tifrsm; pkpnf;&&SdyHk

 à aerSvmaom a&mifjcnfwef;rsm;udk wpfae&m 

xJwGifpkí usa&mufap&ef rSefbDvl;cHk;udk 

tvif;vm&mvrf;aMumif;wGif xm;yg/

 à aea&mifjcnfpkí usa&mufaomae&mwGif 

puúLudkxm;vdkufyg/  

 à rnfodkY awGU&Sd&rnfenf;/ tkyfpktvdkuf 

awGU&Sdcsufrsm;udk wifjyyg/

vkyfief;(3) 

 à tylpGrf;tifrS tjcm;rnfonfhpGrf;tifrsm;odkY 

ul;ajymif;Edkifoenf;/

t"dutcsufrsm;

 � t&m0w¬Kwpfck\ pGrf;tifqdkonfrSm ,if;0w¬K\ tvkyfvkyfEdkifaom pGrf;&nfudk 

ac:onf/ tylonf tvkyfvkyfEdkifaompGrf;&nf&SdaomaMumifh tylpGrf;tif[kac:onf/

 � aeonf þurÇmajray:wGif trsm;qHk;toHk;jyKaompGrf;tifrsm;\ yif&if; jzpfonf/

 � tylpGrf;tifrS tjcm;pGrf;tifrsm;odkYvnf; toGiful;ajymif;Edkifonf/

avhusifhcef;

1/ t&m0w¬Kwpfck\ pGrf;tifqdkonfrSm tb,fenf;/

2/ tylonf pGrf;tifwpf&yfjzpfaMumif; taMumif;jycsufjzifh ajzqdkyg/

10-3-2 tylcsdefESifh omrdkrDwm  ( Temperature and Thermometer )

 t&m0w¬Kwpfck\ tylcsdefqdkonfrSm ,if;\ rnfrQylonf? rnfrQat;onf qdkonfh 

tyltajctaeyifjzpfonf/

 t&m0w¬Kwpfck\ tylcsdefudk wduspGmwdkif;wmEdkif&ef omrdkrDwm[kac:aom tylcsdefwdkif; 

ud&d,mudk toHk;jyK&onf/ omrdkrDwmwGif tylcsdefjrifhvQif t&nfrsm;xkxnfwdk;aom *kPfowåd 

udk toHk;jyKonf/

vkyfief; (1)

 à yljcif;? at;jcif;udk cHpm;&onfrSm tb,faMumifhenf;/

vkyfief;(2)

 yHk (10-17) wGif awGU&aom yef;uefvHk; 2 vHk;wGif a&yrmP wlnDpGm yg0ifonf/ 

odkYaomf tylcsdefrsm;onf rwlnDyg/

 à rnfonfhyef;uefvHk;xJ&Sd a&onf tylyrmPydkrsm;oenf;/ tb,faMumifhenf;/
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;fewr|q HÜydo fyktmp;kHo;fimsua

)3(;feifykv

 /gyuMDnlwr ;msrPmry&a moafi0gy fiGw;kHv 2 ;kHvfeu;fey moa&UGwa fiGw )81-01( kHy 

/fnogyfikdEUGwa kdufnoealw ;msrfedsclyt fmoaYkdo

 à /;fnehfimuMaf,bt /;fneo;msrkdy Pmrylyt fno&adS&Jx;kHvfeu;feyhfnofnr

)4( ;feifykv  

 m,d&du;fikdwfedsclyt gctmoakdvdosutdwt kdufedsclyt \kcfpwK¬w0m&t       

/gymvhvaUGwafuv ;fimuMa&Kyj;kHot kdu )mwDrkdrmo(

 à  ;GEa;GEa&cyfa fiGwfuGc,dwk' /gyhfnx;ta&a fiGwfuGcrxy /gyl,;kHvfpSEfuGc lwf,G&t

/gyhfnx )&amoaly mof,i;fnet(

 à /gy;fikdw kdufedsclyt&a dS&JxfuGcfpSEfuGc hfizjmwDrkdrmo

 à /gyyjfiwHxhm&q kdu;msrfuscdS&UGwa fukdvtkpfykt /;fnefnr&dS&UGwa Ykdofnr

)5( ;feifykv

 à /;fneogy;lzfirj fiGwm&eahfnofnr kdumwDrkdrmo

 hfiSEmwDrkdrmo ;fikdwfedsclytf,kdu ?mwDrkdrmofyuH&He moahfnuMfe&dokdufedsclyt;fect

/fnogyfpzj YkdwmwDrkdrmo ;kHo;fecUGwafuv

80°C           80°C           80°C           50°C           
yHk (10-17) tylcsdefrwlaom 

a&yrmPwlonfh yef;uefvHk; 2 vHk;\ 

tylyrmPudk EdIif;,SOfavhvmjcif;

yHk (10-18) tylcsdefwlaom 

a&yrmPrwlonfh yef;uefvHk; 2 vHk;\ 

tylyrmPudk EdIif;,SOfavhvmjcif;                                                                                             

mwDrkdrmo;fikdwfedsclytf,kdumwDrkdrmofyuH&He vufawGUcef;oHk;omrdkrDwm

yHk (10-19) omrdkrDwmtrsdK;rsdK;

)6( ;feifykv

 feSvtfeyjthfiSEm&q kdu;msrfuscdS&UGwamvhva ímvhvakdu )91-01( kHy fukdvkpfykt 

/gy;GEa;Gqa
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vkyfief; (7)

 tkyfpkvdkuf yHk (10-20) wGifawGU&aom omrdkrDwmrsm;\ tylcsdefudkzwfí uGufvyf 

wGifjznfhyg/

yHk (10-20) omrdkrDwmrSjyaeaom tylcsdef 3 rsKd;

(u) (c) (*)

_____°C

°F  °C °F  °C °F  °C

_____°C _____°C

_____°F _____°F _____°F

 à rnfonfhomrdkrDwmonf tylcsdeftjrifhqHk;jzpfoenf;/ rnfrQ&Sdoenf;/

 à rnfonfhomrdkrDwmonf tylcsdeftedrfhqHk;jzpfoenf;/ rnfrQ&Sdoenf;/

t"dutcsufrsm;

 � tylyrmPtwdk;tavsmhonf t&m0w¬Kwpfck\ tylcsdefudkajymif;Ekdifonf/

 � t&m0w¬KrnfrQylonf? at;onfudkjyaom twdkif;twmonf tylcsdefjzpfonf/

 � vlwpfa,muf\ omreftylcsdefonf 37°C (98.6°F) jzpfonf/

 � t&m0w¬Kwpfck\ tylcsdefudk twdtusodvdkaomtcg tylcsdefwdkif;ud&d,m 

(omrdkrDwm) udk toHk;jyK&onf/

 � tylcsdef\'D*&DudkrSwfom;&ef 'D*&DqJvfpD;,yf (°C) ESifh 'D*&Dzm&if[dkuf (°F) wdkYudk 

toHk;jyKonf/

 � tcef;tylcsdefudkod&ef Munfhaom eH&HuyfomrdkrDwm? vl\ cËmudk,ftylcsdefudkod&ef 

wdkif;aom udk,ftylcsdefwdkif;omrdkrDwmESifh a&cJrSwf? a&qlrSwf? aysmf&nfESifh azsmf&nf 

rsm;\ tylcsdefrsm;udk wdkif;wm&mwGifoHk;aom vufawGUcef;oHk;omrdkrDwm[lí 

omrdkrDwmtrsdK;rsdK; &Sdonf/

 � omrdkrDwmwGif a&qlaomtcgjyonfh a&qlrSwffESifh a&cJaomtcgjyonfh a&cJrSwf 

[lí  ta&;BuD;aom trSwftom;ESpfck &Sdonf/

avhusifhcef;          

1/ tylESifhtylcsdefjcm;em;csufudkazmfjyyg/

2/ yljcif;?at;jcif;udkcHpm;&onfrSmtb,faMumifhenf;/

3/ omrdkrDwmqdkonfrSmtb,fenf;/

4/ eH&HuyfomrdkrDwmudkrnfonfhtwGuftoHk;jyKoenf;/

5/ vufawGUcef;oHk;omrdkrDwmESifh udk,ftylcsdefwdkif;omrdkrDwmwdkY\ uGJjym;jcm;em;csuf 

rsm;udk azmfjyyg/
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10-3-3 tylul;enf;rsm; ( Transfer of Heat )      

 tylonf wpfae&mrSwpfae&modkY ul;ajymif;&mwGif enf;oHk;enf;jzifh ul;ajymif;Edkifonf/

vkyfief; (1)

 à oHacsmif;wpfacsmif;\ tpGef;wpfzufudk tylay;aomtcg oHacsmif;\ tjcm;wpfzuf 

wGif ylvmonfrSm tb,faMumifhenf;/

 j'yfom;rsm;jzifh yg0ifzGJUpnf;xm;aomypönf;rsm;wGif j'yfrIefrsm; udk,fwkdifa&GUvsm;jcif; 

r&Sdaom tyl vufqifhurf;vdkufjcif;udk tylavQmuful;jcif;[kac:onf/

vkyfief; (2)

 à a&aEG;tdk;wnf&mwGif a&aEG;qlyGufvmonfrSm tb,faMumifhenf;/

 tylvufcH&&Sdaom 0w¬Kj'yfom; ukd,fwkdifa&GUvsm;jcif;jzifh tylonf wpfae&mrS 

wpfae&modkY ul;ajymif;jcif;udk tylpD;ul;jcif;[kac:onf/

yHk (10-22) tylpD;ul;jcif;yHk (10-21) tylavQmuful;jcif;

vkyfief; (3)

 à rD;vIHaomtcg aEG;vmonf[k cHpm;&onfrSm 

tb,faMumifhenf;/ 

 tylonf jzmxGufjcif;a&mifjcnfjzpfaomaMumifh 

jzmul;jcif;enf;jzifh tyljzmul;Edkifonf/ Mum;cHe,fr&Sdaom 

e,f? av[me,f (vacuum) wdkYwGifvnf; tyljzwfoef;Edkif 

onf/

yHk (10-23) tyljzmul;jcif;

vkyfief; (4)          

 à tylonf wpfae&mrSwpfae&modkY rnfodkY ul;ajymif;oenf;/ rnfonfhenf;rsm;jzifh 

ul;ajymif;Edkifoenf;/

vkyfief; (5) 

 tylul;ajymif;&mwGif rnfonfhenf;jzifh ul;ajymif;yHkudk pOf;pm;ajzqdkyg/
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yHk (10-24) tylul;ajymif;enf;rsm;

(u) (c) (*) (C)

t"dutcsufrsm;

 � tylonf ylaomae&mrS at;aomae&modkY odkYr[kwf tylcsdefjrifh&mrS edrfh&modkY 

ul;ajymif;oGm;Edkifonf/

 � j'yfom;rsm;jzifh yg0ifzGJUpnf;xm;aomypönf;rsm;wGif j'yfrIefrsm; udk,fwkdifa&GUvsm;jcif; 

r&Sdaom tyl vufqifhurf;vdkufjcif;udk tylavQmuful;jcif;[kac:onf/

 � tylvufcH&&Sdaom 0w¬Kj'yfom; ukd,fwkdifa&GUvsm;jcif;jzifh tylonf wpfae&mrS 

wpfae&modkY ul;ajymif;jcif;udk tylpD;ul;jcif;[kac:onf/ 

 � tylonf a&mifjcnfwpfrsKd;jzpfaomaMumifh jzmul;jcif;enf;jzifh tyljzmul;Edkifonf/ 

Mum;cHe,fr&Sdaome,f? av[me,f (vacuum) wdkYwGifvnf; tylul;Edkifonf/

 � j'yfom;Mum;cHe,f&Sdonfjzpfap? r&Sdonfjzpfap tylonf wpfae&mrSwpfae&modkY 

ul;ajymif;Edkifonf/  tylonf wpfae&mrSwpfae&modkY ul;ajymif;&mwGif enf; 3 enf; 

jzifh ul;ajymif;Edkifonf/

avhusifhcef;

1/ atmufygay;xm;aomjzpfpOfrsm;ESifh oifhavsmf&m tylul;enf;rsm;udk wGJyg/

(u) a&aEG;tdk;xJ&Sda&udktylay;aomtcg a&rsm;qlyGufoGm;jcif; (1) tylavQmuful;jcif;

(c) aerS urÇmodkY tyla&muf&Sdjcif; (2) tylpD;ul;jcif;

(*) aumfzDcGuftwGif;&Sd pwD;ZGef;ylvmjcif; (3) tyljzmul;jcif;

2/ tylul;enf; 3 rsdK;udkazmfjyyg/

3/ tylavSsmuful;jcif;jzpfpOfwpfckudka&;yg/

4/ tylpD;ul;jcif;jzpfpOfudk rddrdywf0ef;usifwGif jrifzl;ygovm;/ aqG;aEG;ajzqdkyg/

5/ tylpD;ul;jcif;enf;udktoHk;jyKí jyKvkyfxm;aomypönf; 2 rsdK;udkazmfjyyg/

6/ oifhywf0ef;usif&Sd tyljzmul;jcif;jzpfpOfwpfckudk &Sif;jyyg/

10-3-4 tylavQmuf0w¬KESifh tylum0w¬Krsm; ( Heat Conductors and Insulators )

 tylavQmuful;jcif;jrefaom0w¬Kudk tylavQmuf0w¬K[kac:í tylavQmuful;jcif;   

aES;aom0w¬Kudk tylum0w¬K[kac:onf/ Oyrm 'eftdk;onf tylavQmuf0w¬KjzpfNyD; 

vufESD;0wfonf tylum0w¬Kjzpfonf/
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vkyfief; (1)

 à ylaomxrif;tdk;? [if;tdk;rsm;udk vufESD;0wfjzifh 

udkifjcif;ESifh vufESD;0wfrygbJ udkifjcif;wdkYwGif 

rnfonfhxl;jcm;csufudk awGU&oenf;/

vkyfief; (2)

 à pwD;ZGef;wpfacsmif;ESifY 0g;wlwpfacsmif;udk a&aEG; 

yHk (10-25) ylaomxrif;tdk;udk 

vufESD;0wfjzifh udkifyHk

xJodkY wpfNydKifwnf;ESpfyg/ rnfonfu pwifí yloenf;/

 à ywf0ef;usifwGifawGU&aom tylavQmuful;jcif;jrefaom t&m0w¬Krsm;udk azmfjyyg/

 à tylavQmuf0w¬Krsm;udk rnfonfhtwGuf toHk;jyKMuoenf;/

vkyfief; (3) 

 à ywf0ef;usifwGifawGU&aom tylavQmuful;jcif;aES;aom t&m0w¬Krsm;udk azmfjyyg/

 à tylum0w¬Krsm;udk rnfonfhtwGuf toHk;jyKMuoenf;/

vkyfief; (4) 

 tkyfpktvdkuf q&may;aomuwfjym;rsm;udk trsdK;tpm;cGJí ausmufoifykef;&Sd Z,m; 

wGif uyfyg/

tylavQmuf0w¬K tylum0w¬K tylavQmufESifhtylum ESpfrsdK;wGJxm;aom0w¬K

t"dutcsufrsm;

 � tylavQmuful;jcif; jrefaom0w¬Kudk tylavQmuf0w¬K[kac:onf/ Oyrm - owåKypönf; 

 � tylavQmuful;jcif; aES;aom0w¬Kudk tylum0w¬K[kac:onf/ Oyrm - yvwfpwpf? 

csnfxnfponfh owåKr[kwfaomypönf;rsm;

 � tylrsm; wpfae&mrSwpfae&modkY vsifjrefpGmul;ajymif;Edkif&ef tylavQmuf0w¬Krsm;udk 

toHk;jyKonf/

 � twGif;rStyl tjyifodkYrxGufap&ef? tjyifrStyl twGif;odkYr0ifap&ef tylumypönf;rsm; 

udk toHk;jyKonf/

avhusifhcef;                                            

1/ tylavQmuf0w¬KqdkonfrSm tb,fenf;/ tylavQmuf0w¬K 5 rsdK;udk azmfjyyg/

2/ tylum0w¬KqdkonfrSm tb,fenf;/ tylum0w¬K 5 rsdK;udk azmfjyyg/

3/ tylavQmuf0w¬KESifh tylum0w¬KwdkYonf rnfodkYuGmjcm;oenf;/

4/ rD;zdkacsmifoHk;',ftdk;? 'eftdk;rsm;udk rnfonfhtwGufaMumifh owåKypönf;rsm;jzifh 

jyKvkyfxm;oenf;/

5/ a&cJyHk;rsm;udk rnfonfhtwGufaMumifh yvwfpwpfrsm;jzifh jyKvkyfxm;oenf;/
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10-4 vQyfppf (Electricity)

 vQyfppfonf wnfNidrfvQyfppf odkYr[kwf a&GUvsm;vQyfppfwdkYESifhqufET,faeaom jzpfpOf 

jzpfonf/

10-4-1 wnfNidrfvQyfppf (Static Electricity)  

 ypönf;wpfckonf ,if;twGif;&Sd vQyfppf"mwfzdk (+) ta&twGufESifh vQyfppf"mwfr (-)

ta&twGufwlvQif vQyfppfrJhypönf; jzpfonf/ ypönf;wpfcktwGif;&Sd vQyfppf"mwfzdk (+) 

ta&twGuf rajymif;vJEdkifyg/ vQyfppf"mwfr (-) ta&twGufenf;oGm;vQif ypönf;onf vQyf 

ppfzdk (+) aqmif\/ vQyfppf"mwfr (-) ta&twGufrsm;vQif ypönf;onf vQyfppf"mwfr (-) 

aqmif\/

(u) (c) (*)

ykH (10-26)  (u) vQyfppf"mwfrJh (c) vQyfppf"mwfzdk (*) vQyfppf"mwfraqmif t&m0w¬K

vkyfief; (1)

 à ykH (10-26) wGifjyxm;onfh t&m0w¬K 3 ckwGif&Sdonfh vQyfppf"mwfzdk (+) ? vQyfppf 

"mwfr (-) ta&twGufudk a&wGufyg/

 à rnfonfh t&m0w¬Konf vQyfppf"mwfr (-) ? vQyfppf"mwfzdk (+) ESifh vQyfppf"mwfrJhaqmif 

t&m0w¬Kjzpfoenf;/ taMumif;jycsufjzifh ajzqdkyg/

 à vQyfppf"mwfzdk odkYr[kwf vQyfppf"mwfraqmif t&m0w¬K rnfuJhokdY jzpfay:&oenf;/

vkyfief; (2)

 à oli,fcsif;rsm;ESifh tkyfpkzGJUyg/ ykH (10-26) udk OyrmjyKí vQyfppf"mwfzdk  (+) ta&twGuf 

udk udef;aoxm;NyD; vQyfppf"mwfr (-) ta&twGuftenf;trsm;jzifh vQyfppf"mwfrJh? 

vQyfppf"mwfzdkESifh vQyfppf"mwfr t&m0w¬KwdkYudkqGJí ajzqdkyg/

vkyfief; (3)

 à oli,fcsif;rsm;ESifh tkyfpkzGJUyg/ a&S;OD;pGm yvwfpwpf 

bD; odkYr[kwf aywHudk,lí puúLacgufMum;wGif 

n§yfNyD; tBudrfrsm;pGm yGwfwdkufyg/

 à yGwfwdkufxm;aom yvwfpwpfbD; odkYr[kwf 

aywH udk ao;i,fayghyg;aompuúLprsm; teD;wGif 

xm;yg/ yHk (10-27)

 à rnfonfudk jrifawGU&oenf;/ 

 à tb,faMumifh þodkY jzpf&oenf;/

yHk (10-27)

yvwfpwpfaywHonf 

puúLpi,frsm;udk qJGiifaeyHk
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 à Z,m;wGif azmfjyxm;aomypönf;rsm;onf wpfckESifh wpfckyGwfwdkufvQif jzpfay:vmrnfh 

vQyfppf"mwfzdkESifh vQyfppf"mwfraqmif ypönf;rsm;jzpfonf/

vQyfppf"mwfzdkaqmif ypönf; vQyfppf"mwfraqmif ypönf;

qHyif yvwfpwpfbD;^ylazmif;

puúL yvwfpwpfaywH

ydk;om;p PVCydkuf

vkyfief; (5)

 à tcsKd&nfbl;cGH (tvlrDeD,H) udk pm;yGJay:wGif vSJí 

xm;yg/

 à 2 aycefY &Snfaom PVC yvwfpwpfydkufvkH;udk 

ydk;pESifh tBudrfrsm;pGm yGwfwdkufyg/ 

 à xdkydkufvkH;udk tcsKd&nfbl;cGH teD;odkY,lí prf;oyf 

Munfhyg/ ykH (10-29)

 rnfodkY awGUjrif&oenf;/

 à tb,faMumifh þodkY jzpf&oenf;/

vkyfief; (6)

 à ��	����#��� �� ����������� ������� �����������
��

tBudrfBudrf NzD;aeyg/ xdkYaemuf yHk (10-30) wGif 

jyxm;onfhtwdkif; a&bHkydkifrS ajz;nif;pGmusaeaom 

a&teD;wGif bD;udk xm;yg/ 

 à rnfonfudk awGU&oenf;/

 à qHyifudk yvwfpwpfbD;jzifh tBudrfBudrf NzD;NyD;aemuf 

xdkbD;udk tenf;i,f cGmvdkufyg/ 

 à qHyiftaetxm; rnfodkY ajymif;vJoGm;oenf;/

ykkH (10-28) wnfNidrf vQyfppfaMumifh 

vQyfpD;vufpOf

ykH (10-29) 

wnfNidrfvQyfppfprf;oyfyHk

ykH (10-30) a&bkHydkifrSusae 

aoma&jzifh bD;udkprf;oyfykH

vkyfief; (4)

 à wnfNidrfvQyfppfudk obm0wGif rnf 

onfhjzpf&yfü awGU&oenf;/

 à vQyfpD;vufjcif;udk pOf;pm;Munfhyg/ 

tb,faMumifh þodkYjzpfonfudk cefYrSef; 

yg/ 

 à wnfNidrfvQyfppfudk rdrdywf0ef;usifwGif 

rnfonfhypönf;rsm;ü tokH;jyKoenf;/ 
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vkyfief; (7) 

 à yvwfpwpfbD; 2 acsmif;udk ,lyg/ ykH (10-31) wGif 

jyxm;onfhtwdkif; yvwfpwpfbD;wpfacsmif;udk 

BudK;jzifh csnfyg/ 

 à csnfxm;onfh yvwfpwpfbD;ESifh usefwpfacsmif; 

wdkYudkk ydk;om;pjzifh wpfNydKifeufyGwfyg/

 à csnfxm;onfh yvwfpwpfbD;udk NidrfoufpGmxm;yg/

 à usefwpfacsmif;udk BudK;jzifh csnfxm;onfh yvwfpwpf 

bD; teD;odkY ,lvmyg/

 à rnfonfudk awGU&oenf;/

 à tb,faMumifh þodkYjzpf&oenf;/

t"dutcsufrsm;

 � vQyfppfwGif vQyfppf"mwfzdk (+) ESifh vQyfppf"mwfr (-) [lí 2 rsKd;&Sdonf/

 � t&m0w¬KESpfck yGwfwdkufvQif vQyfppf"mwfr (-) aqmifaom trIefudk xkwfay;jcif;ESifh 

vufcHjcif;ay:rlwnfí vQyfppf"mwfzdkaqmif odkYr[kwf vQyfppf"mwfraqmifonfh 

ypönf;[lí owfrSwfonf/

 � aMu;eD? oHrPdwdkYrSm yGwfwdkufaomfvnf; vQyfppfowåd csufcsif;ysufjy,fojzifh 

vQyfppf"mwf tNrJ raqmifay/ vQyfppf"mwfaqmifapvdkvQif bufx&Djzifh qufxm;& 

onf/

 � t&m0w¬Kudk yGwfwdkufay;vQif &&SdaomvQyfppfrSm wnfNidrfvQyfppfjzpfonf/

 � wnfNidrfvQyfppfonf yGwfwdkufcH&aomt&m0w¬K\ rsufESmjyifwGifjzpfay:NyD; tjcm; 

wpfae&modkYpD;ul;oGm;jcif;r&SdbJ jzpfay:onfhae&mwGifwnf&Sdaeonhf vQyfppfjzpfonf/

 � rsKd;wlvQyfppfrsm;onf wGef;uefNyD; rsKd;rwlvQyfppfrsm;onf qGJiifMuonf/

 � wnfNidrfvQyfppfudk y&ifwm (printer) rsm;? rdwåLul;pufrsm;ESifh um;? pufbD; aq;rIwf 

jcif; wdkYwGiftoHk;jyKonf/

avhusifhcef;

1/  t&m0w¬K 2 ck yGwfwdkufvQif rnfonfhvQyfppfudk &&Sdoenf;/ 

2/ rsdK;wlaom vQyfppfrsm;onf tcsif;csif;rnfodkY jyKrlMuoenf;/ 

3/  rsdK;rwlaom vQyfppfrsm;onf tcsif;csif;rnfodkY jyKrlMuoenf;/ 

4/  yGwfwdkufaomfvnf; vQyfppfowåd csufcsif;ysufjy,fonfh t&m0w¬Kudkazmfjyyg/ 

5/ rsdK;wlvQyfppfwGef;uefjcif;ESifh rsdK;rwlvQyfppfqGJiifjcif;wdkYtwGuf rdrdudk,fwdkif 

prf;oyfEdkifonfh ypönf; 1 pkH udkazmfjyyg/

6/ rsdK;wlvQyfppf"mwftcsif;csif;wGef;uefrIudk rnfonfhprf;oyfcsufrsm;wGif awGUEdkif 

oenf;/

ykH (10-31) yvwfpwpfbD;    

2 acsmif;jzifh prf;oyfykH
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10-4-2 a&GUvsm;vQyfppf odkYr[kwf vQyffpD; (Current Electricity)

vkyfief; (1) 

 à ykH-(10-32)wGifjyxm;onfhtwdkif; eef;BudK; wpfzuf 

udk "mwfcJ (tr) \ atmufbufESifh xdxm;ygu 

rnfonfudk awGU&oenf;/

 à rnfonfhtwGufaMumifhh þodkYjzpf&oenf;/ 

 à eef;BudK;ponf "mwfcJ\atmufbufESifh rxdxm; 

onfhtcsdefwGif rnfodkYawGUjrif&oenf;/

vkyfief; (2)          

 à oli,fcsif;rsm;ESifh tkyfpkzGJUyg/ txufyga&GUvsm;vQyfppfprf;oyfcsufudk vufawGUvkyf 

aqmifyg/

t"dutcsuf

 � "mwfcJ? bufx&DwdkYjzifhtoHk;jyKonfh vQyfppfypönf;rsm;ESifh aetdrfwGif "mwfBudK;ESifh 

csdwfquftokH;jyKaom vQyfppfypönf;wdkYwGif pD;qif;onhfvQyfppfrSm a&GUvsm;vQyfppf 

odkYr[kwf vQyfpD; jzpfonf/

yHk (10-32) a&GUvsm;vQyfppfudk 

vufawGUprf;oyfykH

avhusifhcef;

1/ vQyfppfjzifhtokH;jyKaom ypönf;trnf 3 rsdK;udk azmfjyyg/

2/ rD;cvkwfzGifhonfhtcg rD;acsmif; rD;vif;&jcif;rSm tb,faMumifhenf;/ 

3/ rD;oD;? rD;acsmif;rsm;twGif; vQyfppfpD;jcif;aMumifh rnfonfwdkYudk &&Sdoenf;/ 

4/ a&GUvsm;vQyfppfESifh wnfNidrfvQyfppf jcm;em;csufudk azmfjyyg/

10-4-3 wdkuf½dkufvQyfpD;ESifh jyefvSefvQyfpD; (Direct Current-DC & Alternating Current-AC) 

vkyfief; (1)

 à tdrfwGiftokH;jyKonfh vQyfppfypönf;rsm;\ trnf rsm;udk azmfjyyg/

 à vQyfppfypönf;rsm;teuf rnfonfhypönf;onf "mwfcJjzifh tokH;jyKEdkifonfhypönf;ESifh 

rnfonfh ypönf;onf aetdrfokH;vQyfppfjzifh tokH;jyKonfh ypönf;jzpfoenf;/

ykH (10-33) (c) wdkuf½dkufvQyfpD; pD;onfhypönf;

ykH (10-33) (u)

jyefvSefvQyfpD; pD;onfhypönf;

 à vQyfpD;ywfvrf;wGif rD;oD; rD;vif;jcif;? rD;rvif;jcif; jzpf&onfrSm tb,faMumifhenf;/ 



130

ausmif;oHk;pmtkyf odyÜH q|rwef;

vkyfief; (2)

 à ykH (10-34) wGif jyxm;onfhtwdkif; "mwfcJ 1 vkH;? 

0dkif,mBudK; 2 p? rD;oD; 1 vHk;wdkYjzifh vQyfpD;ywfvrf;udk 

wnfaqmufyg/ rnfonfudk awGUjrifMuoenf;/

 à tb,faMumifh þodkYjzpf&oenf;/  

 à yHk (10-34) wGifjyxm;onfhtwdkif; vQyfpD;ywfvrf;ykH 

udk vufawGUvkyfaqmifyg/

t"dutcsufrsm;

 � wdkuf½dkufvQyfpD;wGif vQyfpD;onf "mwfcJ\twGif; tzdkikwfrS rD;oD;?  rD;oD;rS 0dkif,mBudK; 

udkjzwfNyD; trikwfodkY ywfvrf;jynfhpD;ojzifh rD;oD; rD;vif;vmonf/ OD;wnfbuf 

wpfzufwnf;udkompD;qif;aom vQyfpD;jzpfonf/

 � jyefvSefvQyfpD;wGif vQyfpD;onf ykHrSeftcsdefydkif;rsm;wGif OD;wnfbufrsm;udk tjyeftvSef 

ajymif;ípD;qif;aom vQyfpD; jzpfonf/ 

 � aetdrftaqmufttkHrsm;ESifh puf½kHtvkyf½kHwdkYwGiftokH;jyKaeonfh vQyfpD;rSm jyefvSef 

vQyfpD;jzpfonf/ jrefrmEdkifiHwGifoHk;pGJaom jyefvSefvQyfpD;onf AdkYtm; 220 jzpfonf/ 

rnfonfhvQyfpD;rqdk AdkYtm; 100 ausmfygu tEÅ&m,f&Sdonf/

avhusifhcef;

1/ oifhywf0ef;usifwGif&Sdaom "mwfcJoHk;ypönf; 3 rsKd;udk azmfjyyg/ ,if;wdkYudk toHk;jyK&ef 

rnfonfh vQyfpD; vdkoenf;/

2/ vQyfppfa&aEG;tdk;udktoHk;jyKvQif rnfonfh vQyfpD; vdkoenf;/

3/ oifhywf0ef;usifwGif toHk;rsm;aom vQyfppfoHk;pufypönf; 3 ckudk azmfjyyg/

10-4-4 ½dk;½dk;wdkuf½dkufvQyfpD;ywfvrf; (Simple DC Circuit) 

vkyfief;(1)

ykH (10-34) 

wdkuf½dkufvQyfpD;ywfvrf;ykH

 à "mwfcJtoHk;jyKaomvQyfppfypönf;rsm;wGif rnfonfh vQyfpD; pD;oenf;/ 

 à "mwfcJtoHk;jyKaomvQyfppfypönf;rsm;wGif wdkuf½dkufvQyfpD;onf rnfodkY pD;oenf;/ 

 à wdkuf½dkufvQyfpD; prf;oyfcsuftwGuf rnfonfhypönf;rsm; vdktyfoenf;/ 

 à yHk (10-35) (u)wGif jyxm;onfhtwdkif; cvkwfygonfh vQyfppfywfvrf;yHkudk vufawGU 

vkyfaqmifyg/

(u)

yHk (10-35) (u) ½dk;½dk;wdkuf½dkufvQyfpD;ywfvrf; (c) vufESdyf"mwfrD;ykH

(c)
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t"dutcsufrsm;

 � wdkuf½dkufvQyfpD;qdkonfrSm OD;wnfbufwpfzufwnf;udkom pD;qif;aomvQyfpD; 

jzpfonf/

 � cvkwfzGifhxm;csdefwGif "mwfcJ 2 awmifhxdk; vufESdyf"mwfrD;wGif wdkuf½dkufvQyfpD;onf 

a&SU"mwfcJ\ tzdkikwfrS rD;oD;? xdkrSwpfqifh cvkwfzGifhxm;onfudk jzwfpD;NyD; 

'kwd,"mwfcJ\ trikwfodkY vQyfpD;wpfywfjynfh jzwfpD;ojzifh rD;oD; rD;vif;onf/

avhusifhcef;

1/ "mwfcJESpfawmifhxdk; vufESdyf"mwfrD;wGif rnfonfh vQyfpD; pD;oenf;/

2/ vufESdyf"mwfrD;wGif tb,faMumifh cvkwfvdktyfoenf;/

3/ cvkwfzGifhxm;csdefwGif vufESdyf"mwfrD;ü vQyfpD; pD;qif;yHkudk &Sif;jyyg/ 

ykH (10-36) 0g;jzifh vQyfumypönf;prf;oyfyHk

 à ,if;vQyfpD;ywfvrf;&Sd ikwf 

(A) ESifh ikwf (B) udk pwD;ZGef;? 

puúLn§yfuvpf? oGm;Mum;xdk; 

wH (0g;? opfom;)? abmyif? 

ajrjzL? cJwH? cJzsuf wpfckcsif; 

pDESifh Mum;jzwfqufoG,f 

MunfhNyD; vQyfpD;ywfvrf;udk 

avhvmyg/ 

10-4-5 vQyful;ypönf;ESifh vQyfumypönf; ( Conductor & Insulator)     

 vQyfppf jzwfpD;oGm;Edkifonfh t&m0w¬Krsm;udk vQyful;ypönf;rsm;[kac:onf/

 vQyfppf jzwfoef;roGm;Edkifonfh t&m0w¬Krsm;udk vQyfumypönf;rsm;[kac:onf/

vkyfief; (1)         

 à 0dkif,mBudK;tydkif;tpwpfckudk OD;pGm avhvmyg/ 

 à rnfonfhypönf;rsm;udk awGU&Sdoenf;/ 

 à tb,faMumifh aMu;eef;rQifudk þodkYjyKvkyfxm;&oenf;/

vkyfief; (2)    

 à oli,fcsif;rsm;ESifh tkyfpkzGJUyg/ atmufygprf;oyfcsufudk tqifhvdkufvkyfaqmifyg/

 à yHk (10-36) wGifjyxm;onfhtwdkif; 0dkif,mBudK;? "mwfcJ? rD;oD;wdkYudk tokH;jyKNyD; 

vQyfpD;ywfvrf;wpfck jyKvkyfjyyg/
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t"dutcsufrsm;

 � vQyfppfavhvm&mwGif "mwfcJudkom toHk;jyK&rnf/

 � vQyfppf jzwfpD;oGm;Edkifonfh t&m0w¬Krsm;udk vQyful;ypönf;rsm;[kac:onf/

    Oyrm – a&T? aiG? aMu;eD? aMu;0g? oH? oGyf? tvlrDeD,rf? oHrPdponfh owåKypönf;rsm;

 � vQyfppf jzwfoef;roGm;Edkifonfh t&m0w¬Krsm;udk vQyfumypönf;rsm;[kac:onf/

    Oyrm– a&mfbm? zef? a<uxnf

 � a&wGif  vQyfppf pD;Edkifojzifh a&onf vQyful;ypönf;jzpfonf/

 � vQyfumypönf;rsm;tokH;jyKonfhtcg tEÅ&m,frjzpf&eftwGuf ajcmufaoGUaomypönf; 

rsm;jzpf&ef vdktyfonf/

avhusifhcef;

1/ vQyful;ypönf;ESifh vQyfumypönf;wdkY\ jcm;em;csufudk azmfjyyg/ 

2/ vQyful;ypönf;ESifh vQyfumypönf;prf;oyfcsuftwGuf vdktyfaomypönf;rsm;udk 

azmfjyyg/

3/ vQyful;ypönf;ESifh vQyfumypönf;prf;oyfyHktqifhqifhudk &Sif;jyyg/

4/ oiftoHk;jyKaomypönf;rsm;teuf vQyful;ypönf;ESifh vQyfumypönf; 3 rsdK;pDudk cJGjcm; 

azmfjyyg/

10-5 oHvdkuf ( Magnet )

10-5-1 oHvdkuf\t"dyÜm,f ������	
	������%����
��

 oHvdkufqdkonfrSm oHudkqGJiifEdkifaomypönf;jzpfonf/

vkyfief; (1)

 à Murf;jyifay:wGif jyefYusJaeaom yiftyfrsm;udk vufESifhrxdbJ rnfonfhenf;jzifh 

tjrefqHk; aumufEdkifoenf;/

vkyfief; (2)         

 à oHvdkufonf rnfodkYaomypönf;rsdK; jzpfoenf;/ oHvkduftrsdK;tpm; rnfrQ&Sdoenf;/

vkyfief; (3)

 à obm0oHvdkufudk rnfodkY em;vnfygoenf;/

 à rnfonfudk awGU&oenf;/   

 à rnfonfhypönf;udkokH;vQif rD;oD; rD;vif;onfudk awGU&oenf;/ tb,faMumifhenf;/ 

 à rnfonhfypönf;udkokH;vQif rD;oD; rD;rvif;oenf;/ tb,faMumifhenf;/ 

 à  a&wGif vQyfppfpD;Edkifjcif; &Sd r&Sd ajzqdkyg/
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yHk (10-38) vlvkyfoHvdkuf

t"dutcsufrsm;

 � oHvdkufqdkonfrSm oHudkqGJiifEdkifaomypönf; jzpfonf/

 � oHvdkufwGif obm0oHvdkufESifh vlvkyfoHvdkuf[lí trsdK;tpm; 2 rsdK;&Sdonf/

 � r*¾eufwdkuf (ac:) oHatmufqdk'f (Fe
3
O

4
) yg0ifaom ajrrSxGufonfh "mwfowåKonf 

oHrIefprsm;udk qGJiifEdkifaomaMumifh obm0oHvdkufjzpfonf/

 � ½dk;½dk;oHrPdacsmif;ESifh oHacsmif;rsm;udk oHvdkuf"mwf&&SdatmifjyKvkyfjcif;jzifh &&Sdvm 

aom oHvdkufacsmif;onf vlvkyfoHvdkufjzpfonf/

 � oHvdkufrsm;wGif yHkoP²meftrsdK;rsdK;&Sdonf/ t&G,ftpm; txltyg;trsdK;rsdK;&Sdonf/

avhusifhcef;

1/ oHvdkufqdkonfrSmtb,fenf;/       

2/ obm0oHvdkufESifh vlvkyfoHvdkuf rnfokdYuGmjcm;oenf;/

3/ oHvdkufudk toHk;jyKí jyKvkyfxm;aom ypönf; 3 rsdK;udk azmfjyyg/

10-5-2 oHvdkuf0if½dk;pGef;rsm; ( Poles of Magnet )      

 oHvdkufacsmif;wGif awmif0if½dk;pGef; (South Pole) ESifh ajrmuf0if½dk;pGef; (North Pole) [lí 

0if½dk;pGef;ESpfck&Sdonf/ xdktpGef;ESpfzufwGif oHvdkufjyif;tm;onf trsm;qHk;jzpfonf/

vkyfief; (1)    

 à jrif;cGmyHkoHvdkufESifh oHvdkufwHk;udk oHrIefprsm; twGif;odkYESpfyg/

 à oHvdkufacsmif;\ rnfonfhae&mwGif oHrIefptrsm;qHk; uyfoGm;onfudk avhvmyg/

vkyfief; (4)

 oHvdkufonf oHudk qGJiifEdkifaMumif; vufawGU avhvmyg/

 à oHacsmif;? uvpf? csdwf? pmtkyf? yiftyfrsm;? cJwH? Mu,foD;? 

zefa*:vDvHk;? oHrId? aomhrsm;? trdIufprsm;? oJ? 

oHrIefprsm;udk a&mxm;í pm;yGJay:wGif wifxm;yg/ 

4if;wdkYteD;odkY oHvdkufacsmif; udk ,lvmyg/

 à rnfonfh 0w¬Kypönf;rsm;onf oHvdkufacsmif;wGif uyfyg 

oGm;í rnfonfhypönf;rsm;onf pm;yGJay:wGif usefcJh 

aMumif; avhvmprf;oyfyg/

 à vlvkyfoHvdkufudk  rnfodkY em;vnfygoenf;/ vlvkyf 

oHvdkufonf rnfonfhyHkoP²mefrsm; &Sdygoenf;/

yHk (10-37) 

obm0oHvdkuf
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vkyfief; (2)

 à tyfacsmif;wpfacsmif;? tyfcsnftenf;i,fESifh tm; 

jyif;aom oHvdkufESifh tm;aysmhaom oHvkdufwHk; 

ESpfwHk;,lyg/

 à csnfxdk;xm;aomtyfudk oHvdkuf0if½dk;pGef;ESifh tenf; 

i,fcGmxm;yg/ tyfacsmif; rnfodkY jzpfoGm;oenf;/

 à oHvdkufESifh tyfMum;tuGmta0;udk ajymif;vJay;yg/ 

tyfacsmif;rnfodkY jzpfoGm;oenf;/ 

 à tyfacsmif;udk oHvdkuf\ tv,fae&mteD;wGif 

xm;yg/ rnfodkYjzpfoGm;oenf;/

yHk (10-39) tyfonf 

oHvdkufESifh rxdbJ avxJwGif 

ysHaeyHk

vkyfief; (3)          

 à puúL? yvwfpwpfjym;ESifh oHjym;rsm;udk,lyg/

 à xdkypönf;rsm;udk tyfESifh oHvdkufrxdbJ avxJysHaepOf ,if;wdkYMum;ü wpfckNyD;wpfckxm; 

í oHvkduf\qGJiiftm;udk prf;oyfyg/ oHvdkuftm;onf puúL? yvwfpwpfESifh oHjym; 

wdkYudk azmufxGif;í qGJiifEdkifjcif; &Sd r&Sd avhvmyg/

 à avhvmawGU&Sdcsufrsm;udk aqG;aEG;wifjyyg/

t"dutcsufrsm;

 � oHvdkufacsmif;wGif awmif0if½dk;pGef; (South Pole) ESifh ajrmuf0if½dk;pGef; (North Pole) 

[lí 0if½dk;pGef;ESpfck&Sdonf/

 � tm;jyif;aomoHvdkufonf tyfudk a0;uGmaomtuGmta0;wpfckxdqGJEdkifNyD; tm;aysmh 

aomoHvdkufonf tyfudk eD;aomtuGmta0;wpfckodkYom qGJEdkifaMumif; awGU&\/

 � oHvdkufESifheD;vQif qGJtm;rsm;í oHvdkufESifha0;vQif qGJtm;enf;onf/

 � oHvdkuftm;aysmhjcif; odkYr[kwf oHvdkuftm;jyif;jcif;udk oHvdkuf0if½dk;pGef;jyif;tm;    

(unit pole) twdkaumuf (up) ESifh wdkif;wm&\/

 � oHvdkuftm;onf oHvdkufowdår&Sdaom (oHr[kwfaom) ypönf;rsm;udk azmufxGif; 

qGJiifEdkif\/ oHxnfypönf;rsm;udkrl azmufxGif; qGJiifEdkifjcif; r&Sdyg/

avhusifhcef;

1/ oHvdkuf\tpGef;ESpfzufwGif qGJiiftm;ydkrsm;onfrSm tb,faMumifhenf;/

2/ oHvdkufESifh oHacsmif;Mum;wGif rnfonfhypönf;udkxm;ygu oHvdkuf\qGJiiftm;udk &yfwefY 

Edkifrnfenf;/ tb,faMumifhenf;/

10-5-3 oHvdkufwGef;tm;ESifh qGJtm; ( Magnetic Repulsion and Attraction )

 oHvdkuftcsif;csif; wGef;uefaom odkYr[kwf qGJiifaomtm;udk oHvdkuftm;[kac:onf/
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vkyfief; (1)  

 oHvdkufacsmif;ESifh oHacsmif;udk eD;uyfpGmxm;ygu 

oHvkdufacsmif;onf oHacsmif;udk qGJiifaMumif; awGU&onf/ 

oHvdkuf\qGJiiftm;udk oHvdkuftm;[kac:onf/  oHvdkuf 

onf oHypönf;rsm;udkom oHvdkuftm;ESifh qGJEdkifonf r[kwf 

ay/ oHvdkuftcsif;csif;vnf; tm;oufa&mufrI&Sdonf/

 à oHvdkuftcsif;csif; eD;uyfpGmxm;ygu rnfodkY  jzpf 

rnfenf;/

 à oHvdkuf 2 acsmif;jzifh tkyfpkvdkuf vufawGUavhvmyg/

vkyfief; (2)               

 oHvkduftrsdK;rsdK;\ 0if½dk;pGef;rsm;udk vufawGU avhvm&SmazGyg/

 à jrif;cGmyHkoHvdkuf? ,lyHkoHvdkuf? uGif;yHkoHvdkuf? Mu,foD;yHkoHvdkufESifh oHvdkufwHk;ponfh 

oHvdkuf 5 rsdK;udk tkyfpkwpfpkpD,lyg/

 à ajrmuf0if½dk;pGef;ESifh awmif0if½dk;pGef;emrnfygaom oHvdkufacsmif;udkvnf;,lyg/

 à xdkoHvdkufacsmif;udk toHk;jyKí oHvdkuf 5 rsdK;\ 0if½dk;pGef;rsm;udk &Smyg/ rnfonfh 

tcsufudk toHk;jyKí &Smrnfenf;/

 à oHvdkuf\tay:wGif puúLtoHk;jyKí ajrmuf0if½dk;pGef;udk (N) ESifh awmif0if½dk;pGef;udk (S)

[k rSwfom;yg/

t"dutcsufrsm;

 � oHvdkuf\qGJiiftm;udk oHvdkuftm;[kac:onf/

 � oHvkduf 2 acsmif;\ajrmuf0if½dk;pGef; 2 ck odkYr[kwf awmif0if½dk;pGef; 2 ckudk rsdK;wl 

0if½dk;pGef;rsm;[kac:onf/ ajrmuf0if½dk;pGef;wpfckESifh awmif0if½dk;pGef;wpfckudk rsdK;rwl 

0if½dk;pGef;rsm;[kac:onf/

 � rsdK;rwl0if½dk;pGef; 2 ckudk eD;uyfpGmxm;ygu wpfckESifhwpfck qGJiifaMumif;awGU&onf/

rsdK;rwlvQif qGJtm;oufa&mufonf/

 � rsdK;wl0if½dk;pGef; 2 ckudk eD;uyfpGmxm;ygu tcsif;csif;wGef;uefaMumif; awGU&onf/

oHvkduf0if½dk;pGef; rsdK;wlvQif wGef;tm;oufa&mufonf/

 � oHvdkuftm;onf oHvdkufowdår&Sdaom (oHr[kwfaom) ypönf;rsm;udk azmufxGif; 

qGJiifEdkif\/ oHxnfypönf;rsm;udkrl azmufxGif;qGJiifEdkifjcif; r&Sdyg/

yHk (10-40) rsdK;wl 

0if½dk;pGef;rsm;wGef;uefí 

rsdK;rwl0if½dk;pGef;rsm; qGJiifaeyHk

avhusifhcef;

1/ uGufvyfjznfhyg/

(u) oHvdkuf\qGJiiftm;udk ---------- [kac:onf/
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(c) oHvdkuf 2 acsmif;\ ajrmuf0if½dk;pGef;wpfckESifh awmif0if½dk;pGef;wpfckudk ------- 

0if½dk;pGef;rsm;[kac:onf/

(*) oHvkduf 2 acsmif;\ ajrmuf0if½dk;pGef; 2 ck odkYr[kwf awmif0if½dk;pGef; 2 ckudk ------

---- 0if½dk;pGef;rsm;[kac:onf/

(C) oHvkduf0if½dk;pGef;rsm; rsdK;rwlvQif ---------- oufa&mufonf/

(i) oHvdkufESifh t&m0w¬KwpfckMum; wGef;tm;jzpfay:vQif xdkt&m0w¬Kwpfckonfvnf;  

---------- jzpfonf/

2/ oHvdkuf 2 acsmif;\ 0if½dk;pGef; 2 ckudk eD;uyfpGmxm;ygu rnfodkY jzpfrnfenf;/ 

tb,faMumifhenf;/

3/ atmufygoHvdkuftwGJrsm;wGif rnfonfhtwGJrsm;onf oHvdkufwGef;tm;udk jyaeoenf;/

10-5-4 oHvdkufpufuGif; ( Magnetic Field )       

 oHvdkuftm;vrf;aMumif;rsm; wnf&Sd&me,f odkYr[kwf oHvdkuftm;rsm;oufa&mufaom 

e,fudk oHvdkufpufuGif;[kac:onf/ 

vkyfief; (1)

 à oHvdkufacsmif;ESifh oHacsmif;udk eD;uyfpGmxm;ygu oHvdkufacsmif;onf oHacsmif;udk 

qGJiifEdkifaMumif; avhvmod&SdcJhNyD;jzpfonf/ xdkodkY qGJiifEdkifonfrSm tb,faMumifhenf;/

vkyfief; (2)

 à oHvkdufpufuGif;qdkonfrSm tb,fenf;/

 à oHvdkufacsmif;\ ywf0ef;usifwGif&dSaom oHvdkufpufuGif;rsm;udk jrifEdkifjcif; &Sd r&Sdajzyg/

vkyfief; (3)    

oHvdkufwGif oHvdkufpufuGif;&SdaMumif; avhvmMunfhyg/

 à oHvdkufacsmif;? oHvdkuftdrfajr§mif? cJwHESifh pm&GufwdkYudk ,lyg/ pm&Guf\tv,fwGif 

oHvdkufacsmif;udk xm;yg/

 à oHvdkufacsmif;\ ajrmuf0if½dk;pGef;teD;wGif oHvkduftdrfajr§mifudkxm;í 4if;\ajrmuf 

0if½dk;pGef;ESifh  awmif0if½dk;pGef;udk cJwHtoHk;jyKí trSwf rSwfom;yg/ awmif0if½dk;pGef;udk 

a&mufonftxd trSwfrSwfom;jcif;udk xyfumxyfum vkyfaqmifyg/

 à trSwfrsm;udkqufvQif oHvdkufpufuGif;vrf;aMumif;wpfckudk &&Sdrnf/

 à ajrmuf0if½dk;pGef;teD;&Sd prSwftrsdK;rsdK;rS txufygenf;twdkif; qufvufvkyfaqmifyg/

 à oHvdkufpufuGif;vrf;aMumif;rsm;udk avhvmyg/ rnfonfudk awGU&Sd&oenf;/

N S N S S N S NN S S N S N

N S(u) (c) (*)

(C)
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vkyfief; (4)    

 rsdK;wl0if½dk;pGef;ESpfckMum;wGif jzpfay:aeaom oHvdkufpufuGif; vrf;aMumif;rsm;udk 

oHvdkuftdrfajr§miftoHk;jyKí vufawGUa&;qGJyg/

 à oHvdkufacsmif;ESpfacsmif;? oHvdkuftdrfajr§mif? pm&GufESifh cJwHwdkYudk ,lyg/

 à oHvdkufESpfacsmif;\ ajrmuf0if½dk;pGef;tcsif;csif;ESifh awmif0if½dk;pGef;tcsif;csif;udk yHkyg 

twdkif;xm;yg/ ,if;wdkYMum;wGifjzpfay:aeaom oHvdkufpufuGif;vrf;aMumif;rsm;udk 

oHvdkuftdrfajr§miftoHk;jyKí vkyfief; (3) twdkif; vufawGUa&;qGJyg/

yHk (10-41) oHvkdufwGif oHvdkufpufuGif;&SdaMumif; prf;oyfyHk

(u) (*)

(c) (C)

yHk (10-43) rsdK;rwl0if½dk;pGef;rsm;\oHvdkufpufuGif;

vkyfief; (5)    

 rsdK;rwl0if½dk;pGef;ESpfckMum;wGif jzpfay:aeaom oHvdkufpufuGif;vrf;aMumif;rsm;udk 

oHvdkuftdrfajr§miftoHk;jyKí vufawGUa&;qGJyg/

 à oHvdkufacsmif;ESpfacsmif;? oHvdkuftdrfajr§mif? pm&GufESifhcJwHwdkYudk,lyg/

 à #��
��������	������ �$��������
���=������!� ���������
���=���
�� �������
����_������ �����
���

Mum;wGifjzpfay:aeaom oHvdkufpufuGif;vrf;aMumif;rsm;udk oHvdkuftdrfajr§miftoHk; 

jyKí vkyfief; (3) twdkif; vufawGUa&;qGJyg/

yHk (10-42) rsdK;wl0if½dk;pGef;rsm;\oHvdkufpufuGif;
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t"dutcsufrsm;

 � oHvdkuftm;vrf;aMumif;rsm; wnf&Sd&me,f odkYr[kwf oHvdkuftm;rsm; oufa&mufae 

aome,fudk oHvdkufpufuGif;[k ac:onf/

 � oHvdkufpufuGif;udk rjrifEdkifyg/ ,if;onf oHvdkuf\ywf0ef;usifwGif&dSaom oHvdkuf 

tm;vrf;aMumif;rsm;udk pdwful;jzifhyHkazmfxm;jcif;om jzpfonf/

 � oHvdkuftm;vrf;aMumif;rsm;onf ajrmuf0if½dk;pGef;rSxGufí awmif0if½dk;pGef;odkY 

OD;wnfonf/

 � oHvdkuftm;vrf;aMumif;rsm;onf wpfckESifhwpfck jzwfausmfjcif; r&Sdyg/

avhusifhcef;

1/ oHvdkufacsmif;teD;wGif oHacsmif;udkxm;ygu oHvdkufacsmif;u oHacsmif;udk qGJiif 

onfrSm tb,faMumifhenf;/

2/ oHvdkufpufuGif;qdkonfrSm tb,fenf;/

3/ oHvdkufacsmif;\ 0ef;usifwGif&Sdaom oHvkdufpufuGif;vrf;aMumif;rsm;udk yHkqGJí 

azmfjyyg/

toH

t&m0w¬Krsm;wkefcgjcif;rS 

jzpfay:vmjcif;

toHoGm;&ef j'yfom; 

Mum;cHe,f 3 rsdK;

toH\oGm;EIef;

tcJ  t&nf  taiGU

tcJ t&nf taiGU

tcef; (10) udk jyefvnfokH;oyfjcif;

toHoifcef;pmudk jyefvnfokH;oyfjcif;



139

ausmif;oHk;pmtkyf odyÜH q|rwef;

tvif;

tvif;\ t"dyÜm,f tvif;\ jrefEIef;

tvif;\ yif&if;rsm;

vlwdkYzefwD;aom tvif;vTwf0w¬K

udk,fydkiftvif;vTwf0w¬K

obm0 tvif;vTwf0w¬K

wpfqifhcHtvif;vTwf0w¬K

tvif;oifcef;pmudk jyefvnfokH;oyfjcif;

&&SdEdkifaom yif&if;rsm; tylcsdef

wdkif;wm&ef

enf;oHk;enf;

ul;ajymif;jcif;

ae

avmifpm

vQyfppfrD;zdk

ylaomae&mrS 

at;aomae&modkY

omrdkrDwm

tyl

tylavQmuful;jcif;

tylavQmuf0w¬K tylum0w¬K

tylpD;ul;jcif; tyljzmul;jcif;

ºC ºF

tyloifcef;pmudk jyefvnfokH;oyfjcif;
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vQyfppf

wnfNidrfvQyfppf

wdkuf½dkufvQyfpD;

½dk;½dk;vQyfpD;ywfvrf;

jyefvSefvQyfpD;

a&GUvsm;vQyfppf

(vQyfpD;)

vQyful;ypönf; vQyfumypönf;

vQyfppfoifcef;pmudk jyefvnfokH;oyfjcif;

oHvdkuf

0if½dk;pGef;

ajrmuf0if½dk;pGef;

0if½dk;pGef;wl

wGef;uefjcif;

awmif0if½dk;pGef;

0if½dk;pGef;rwl

qGJiifjcif;

oHvdkuftm;

obm0oHvdkuf oHxnfypönf;rsm; 

udk azmufxGif; 

qGJiifEdkifjcif;r&Sdyg/

vlvkyfoHvdkuf
oHr[kwfaom 

ypönf;rsm;udk 

azmufxGif; qGJiif 

Edkifonf/

trsKd;tpm;

oHvdkufoifcef;pmudk jyefvnfokH;oyfjcif;



141

ausmif;oHk;pmtkyf odyÜH q|rwef;

tcef; (11)

aetzGJUtpnf; (Solar System)

ed'gef;

 þtcef;wGif aetzGJUtpnf;&Sd t"duyg0ifrIrsm;jzpfonfh ae? N*dK[fBuD; 8 vHk;? t&HN*dK[f 

(v) rsm;? N*dK[fodrfN*dK[frTm;rsm;? OuúmysHrsm;ESifh Mu,fwHcGefrsm;taMumif;wdkYudk oif,l&rnfjzpf 

onf/ rlvwef;wGif ae? urÇm? vwdkY\taetxm;? N*dK[frsm;\ vSnfhywfyHk? t&G,ftpm;? 

tuGmta0;wdkYESifhywfoufonfh tajccHtaMumif;t&mrsm;udk awGUjrifcJhNyD; jzpfonf/

11-1 aetzGJUtpnf;&Sd t"duyg0ifrIrsm;

11-1-1 aetzGJUtpnf;

 aeudkA[kdjyKNyD; N*dK[fwdkYonf t&G,ftpm;trsKd;rsKd;jzifh tuGmta0;trsKd;rsKd;rS vSnfhywf 

aeonf/ uREkfyfwdkYonf aerS wwd,ajrmuftuGmta0;wGif&Sdaom N*dK[f (urÇm) ay:wGif 

aexdkifvsuf&Sdonf/ uREkfyfwdkY urÇmudk t&HN*dK[fwpfckjzpfonfh (v) u vSnfhywfvsuf&Sdonf/

 nOfhtcg aumif;uifudkarmhMunfhvQif vESifh rSdwfwkwfrSdwfwkwfjzpfaeaomMu,frsm;udk 

awGU&onf/ vESifheD;onfh awmufyonfht&mrSm aomMumN*dK[fjzpfonf/ N*dK[fwdkif;onf aerS 

vmaom tvif;udkjyefxkwfay;aomaMumifh tNrJvif;aeonf/ aeonf Mu,fwpfckjzpfonf/ 

Mu,fwdkYonf wpfckESifhwpfck uDvdkrDwm uka#oef;aygif;rsm;pGm a0;uGmonf/ ta&twGufrsm; 

rSmvnf; uka#rsm;pGm&Sdonf/ uREkfyfwdkYaetzJGUtpnf;\ yifrj'yfxk 99.8 &mcdkifEIef;onf 

A[dkcsuf aeüom wnf&Sd\/ tuGmta0;rSm aerS urÇmodkY tvif;tvsifjzifhvmvQif puúefY 

500 vm&rnf/ aerS teD;qHk;Mu,fodkY tvif;tvsifjzifhoGm;vQif 4ESpfoGm;&rnfjzpfonf/ 

yHk (11-1) aetzGJUtpnf; (rSwfcsuf-yHkonfpau;jzifh qGJxm;jcif;r[kwfyg/)

vkyfief; (1)

 aetzGJUtpnf;wGif t"dutm;jzifh ae? N*dK[fBuD; 8 vHk;? t&HN*dK[f (v) rsm;? N*Kd[fodrf 

N*dK[frTm;rsm;? OuúmysHrsm;ESifh Mu,fwHcGefrsm;yg0ifonf/ aeonf aetzGJUpnf;\ tv,fA[dkwGif 

eufyuRef;

,la&;eyf

apwef

Mu,fwHcGef

*sLyDwm

rm;pf

N*dK[fodrfN*dK[frTm;

AD;eyfpf

rmusL&D

ae

urÇm

r
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t"dutcsufrsm;

 � urÇmonf aetzGJUtpnf;twGif; &Sdaeaom N*dK[fjzpfaomaMumifh aeudk tjcm;Mu,frsm; 

xufBuD;onf[k xif&onf/

 � N*dK[fonf ,if;\0if½dk;ay:wGif vnfae(spin)NyD; ae\j'yfqGJtm;aMumifh aeudk 

vSnfhywf(rotate) aeonf/ N*dK[frsm;tm;vHk;onf aerSusa&mufaomtvif;udk 

jyefvnfxkwfay;&í tNrJvif;ae\/

 � Mu,frsm;onf udk,fydkiftvif;vTwfaomfvnf; tvGefa0;uGmaomaMumifh rSdwfwkwf 

rSdwfwkwf (twinkle) jzpfae\/

&Sdonf/ aeonf tawmftoifht&G,ftpm;&Sdaom Mu,fwpfvHk;jzpfonf/ ae\twGif;ydkif;&Sd 

[dkuf'½dk*siftufwrfrsm;aygif;pyfNyD; [DvD,rf"mwfaiGUjzpfay:jcif;rS tylpGrf;tifESifh tvif; 

pGrf;tif xkwfvTwfay;onf/ vlom;wdkYonf aerSpGrf;tifudk jzmxGufjcif;enf;jzifh &&Sdonf/

 atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à obm0tm;jzifh aerS rnfonfhpGrf;tifrsm; vlom;wdkY &&Sdoenf;/ rnfodkY&&Sdoenf;/

 à urÇmrSMunfhvQif aeonf t&G,ftpm; BuD;rm;NyD; tjcm;Mu,frsm;onf t&G,ftpm; 

ao;i,fjcif;rSm tb,fhaMumifhenf;/

 à ntcg  aumif;uifwGif tNrJvif;aeaom t&mudk rnfodkYac:oenf;/

 à ntcg aumif;uifwGif rSdwfwkwf rSdwfwkwf jzpfaeaomt&mudk rnfodkYac:oenf;/

avhusifhcef;

1/ aewGif tylpGrf;tifESifhtvif;pGrf;tif rnfodkY jzpfay:aeoenf;/

2/ vlom;wdkYonf aerSpGrf;tifudk rnfonfhenf;jzifh &&Sdoenf;/

3/ aerSpGrf;tifrsm; r&&Sdygu ouf&Sdrsm; rnfodkY jzpfrnfenf;/

11-1-2 N*dK[fodrfN*dK[frTm;rsm;? OuúmysHrsm;ESifh Mu,fwHcGefrsm;

vkyfief; (1)

 N*dK[fodrfN*dK[frTm;qdkonfrSm N*dK[fxuft&G,ftpm;ao;i,faom ausmufom;xk tpdkif 

tcJrsm;jzpfNyD; uGif;yHkpHjzifh aeudk vSnfhywfaeMuonf/

yHk (11-1) udkMunfhí atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à aetzGJUtpnf;wGif rnfonfwdkY yg0ifoenf;/   

 à yHkwGif rm;pf (t*FgN*dK[f) ESifh *sLyDwm (Mumoyaw;N*dK[f) Mum;ü rnfonfht&mrsm;      

jrifawGU&oenf;/

 à N*dK[fESifhN*dK[fodrfN*dK[frTm; wlnDrI&Sd r&Sd aqG;aEG;yg/
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vkyfief; (2)

 OuúmysHqdkonfrSm urÇmhavxkESifh j'yftydkif;tprsm; yGwfwdkufrIaMumifh avmifuRrf;NyD; 

tylESifh tvif;xkwfvTwfaomt&mrsm; jzpfonf/

yHk (11-2)  Mu,fa<ujcif;

 atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à ntcg aumif;uifwGif Mu,fa<ujcif;udk jrifawGU 

Edkifygonf/ Mu,fa<ujcif;rSm tb,faMumifh jzpf 

ay:vmonf[kxifoenf;/

t"dutcsufrsm;

 � N*dK[fodrfN*dK[frTm;qdkonfrSm N*dK[fxuft&G,ftpm;ao;i,faom ausmufom;xk 

tpdkiftcJrsm;jzpffNyD; uGif;yHkpHjzifh aeudk vSnfhywfaeMuonf/

 � OuúmysHqdkonfrSm urÇmhavxkESifh j'yftydkif;tprsm; yGwfwdkufrIaMumifh avmiffuRrf;NyD; 

tylESifh tvif;xkwfvTwfaom t&mrsm;jzpfonf/ j'yftydkif;tprsm; ajrjyifay:odkY us 

vmpOf jrifawGU&jcif;udk Mu,fa<ujcif; [kac:onf/

 � Ouúmtydkif;tprsm;onf avxktwGif; tm;vHk;avmifuRrf;roGm;bJ urÇmhrsufESmjyif 

ay:odkY usa&mufvmonf/ xdkOuúmtydkif;tprsm;udk  OuúmcJrsm;[kac:onf/

 � Mu,fwHcGefqdkonfrSm wpfcgwpf&Homjrif&NyD; at;pufaeaom tvif;rJhJhj'yfxkjzpf 

onf/ udk,fydkifbJOyHkvrf;aMumif;jzifh aeudkvSnfhywfaeNyD; aeodkYcsOf;uyfvmrS 

tvif;a&mifxGufvmonf/

avhusifhcef;

1/ atmufygwdkYudk uGufvyfjznfhyg/

 (u) N*dK[frsm;onf rdrd\ --------- ay:wGifvnfaeNyD; aeudk vSnfhywfaeonf/

 (c) N*dK[fodrfN*dK[frTm;rsm;onf uGif;yHkpHjzifh ---------- udkvSnfhywfaeonf/

 (*) aeudkvSnfhywfaeNyD; ESpfrsm;pGmMumrS awGUjrif&aom tvif;rJhj'yfxkrSm --------     

  jzpfonf/

2/ atmufygwdkYudk,SOfwGJyg/

 (u) OuúmysH  (1) udk,fydkiftvif;xkwfvTwfrI&Sdonf/

 (c) Mu,f  (2) udk,fydkiftvif;xkwfvTwfrIr&Sdyg/

 (*) N*dK[f   (3) avxkESifhyGwfwdkuf&mrStvif;xkwfvTwfonf/

https://goo.gl/images/6A5GGk
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urÇm

11-1-3 t&HN*dK[f (v) rsm;

vkyfief; (1)                                                                                           

atmufygar;cGef;rsm;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/  

 à t&HN*dK[fqdkonfrSm rnfodkYaomt&m jzpfoenf;/

 à ntcg aumif;uifwGif vudk rnfodkYaom yHkoP²mefrsm;jzifh awGUjrifzl;oenf;/ 

yHk (11-3) urÇmrS vudk yHkoP²meftrsKd;rsKd;jrif&yHk

(rSwfcsuf-yHkonf pau;jzifh qGJxm;jcif; r[kwfyg/)

vkyfief; (2)                                                        

atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/     

 à ae? urÇm? vwdkY\ t&G,ftpm; wlnDrI &Sd r&Sd aqG;aEG;yg/ urÇmrSMunfhvQif rnfodkY 

jrif&oenf;/

yHk (11-4)  ae? urÇm? v t&G,ftpm; 

EdIif;,SOfyHk

(rSwfcsuf-yHkonf pau;jzifh qGJxm;jcif; 

r[kwfyg/)

t"dutcsufrsm;

 � t&HN*dK[f (v) rsm;onf aetzGJUtpnf;twGif;&SdN*dK[frsm;udk vSnfhywfaeonf/

 � vudkurÇmrSjrif&jcif;rSm aea&mifjcnfudk vrsufESmjyifrS tvif;jyefjcif;aMumifh jzpf 

onf/ vonf urÇmESifheD;uyfNyD; aeonf urÇmESifha0;uGmaomaMumifh urÇmrS 

MunfhvQif vESifhaeonf t&G,ftpm;wlonf[k xif&jcif; jzpfonf/

avhusifhcef;

1/  tkyfpktvdkuf ae? urÇm? vwdkY\ t&G,ftpm;rsm;udk ywf0ef;usifrS&&SdEdkifaom ypönf; 

rsm;jzifh erlemyHkwlzefwD;jyKvkyfyg/

v

 

ae

AD;eyffpf

aomMumN*dK[f

AD;eyfpf

aomMumN*dK[f
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2/ atmufygwdkYudk tajzrSefa&G;cs,fyg/

 (u) vonf urÇmrSMunfhvQif aeESifh t&G,ftpm;wlonf[kxif&jcif;rSm (vESifhae 

t&G,ftpm; trSefwlnDjcif;? vESifhurÇm eD;uyfjcif;? vESifhurÇm a0;uGmjcif;) aMumifh 

jzpfonf/

 (c) vudk urÇmrSjrif&jcif;rSm (aerStvif;udk tvif;jyefjcif;? vtwGif;rS "mwfaiGUrsm; 

xkwfvTwfjcif;? urÇmrS tvif;udk&&Sdjcif;) aMumifh jzpfonf/

 (*) urÇmudkvSnfhywfaeaom vonf aetzGJUtpnf;twGif;&Sd (t&HN*dK[f? Mu,f? N*dK[f) 

jzpfonf/

11-2 N*dK[frsm;\0daoovu©Pmrsm;

vkyfief; (1)

 atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à aetzGJUtpnf;twGif;&Sd N*dK[fBuD; 8 vHk;udk tpOfvdkufajymjyyg/ 

vkyfief; (2) 

 Z,m;udkavhvmNyD; atmufygar;cGef;udk tkyfpkvdkuf aqG;aEG;ajzqdkyg/

 à N*dK[fBuD;rsm;\xl;jcm;csufrsm;udk urÇmN*dK[fESifhEdIif;,SOfyg/

(urÇmN*dK[f\ tcsif;0uf - 6400 uDvdkrDwm)

N*dK[f

aerS

tuGmta0;

uDvdkrDwm 

(km)

urÇmESifh 

EdIif;& 

tcsif; 

urÇm-1

urÇmESifh 

EdIif;& j'yfxk 

urÇm-1

rdrd0if½dk;ay:wGif 

1ywfvnf&efMumcsdef

aeudk 1ywf 

vSnhf&ef 

Mumcsdef

(&uf)
&uf em&D rdepf

rmusL&D (Ak'̈[l;N*dK[f) 58 oef; 0.333 0.055 58 15 30 88 

AD;eyfpf (aomMumN*dK[f) 108 oef; 1 0.815 243 224 

urÇmN*dK[f 150 oef; 1 1 24 365 

rm;pf (t*FgN*dK[f) 228 oef; 0.5 0.10744 24 37 686

*sLyDwm

(Mumoyaw;N*dK[f)

778 oef; 11 317.82 9 50 4332 

apwef (paeN*dK[f)

1427 

oef;

9 95.16 10 14 10759 
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rSwfcsuf /     / Z,m;ygudef;rsm;onf tvGwfusufrSwf&ef r[kwfyg/

,la&;eyfN*dK[f

2871 

oef;

4 14.371 10 49 30707 

eufyuRef;N*dK[f

4500 

oef;

4 17.147 6 15 48 90777 

t"dutcsufrsm;

 � aeESifheD;aom twGif;bufN*dK[fBuD; 4 vHk;udk ajrom;ausmufom;rsm;jzifh zGJUpnf;xm; 

NyD; tjyifbufN*dK[fBuD; 4 vHk;udk "mwfaiGUrsm;jzifh zGJUpnf;xm;onf/ 

 � urÇmN*dK[fESifhEdIif;,SOfvQif j'yfxkESifh t&G,ftpm;BuD;rm;aom N*dK[fBuD;rsm; &SdouJhodkY 

ao;i,faomN*dK[frsm;vnf; &Sdonf/

 � rmusL&D (Ak'̈[l;N*dK[f) wGif avxkr&Sdyg/ usefN*dK[frsm;wGif avxk&Sdonf/

avhusifhcef;

1/ tjyifbufN*dK[fBuD; 4 vHk;wGif vlom;rsm; aexdkifEdkifrIr&Sdjcif;rSm tb,faMumifhenf;/

2/ atmufygwdkYudk ,SOfwGJyg/

 (u) urÇmN*dK[fESifh t&G,ftpm;wlnD  (1) rmusL&D (Ak'̈[l;N*dK[f)

 (c) "mwfaiGUrsm; at;cJaeaomN*dK[f (2) AD;eyfpf (aomMumN*dK[f)

 (*) &moDOwkr&SdaomN*dK[f  (3) eufyuRef;N*dK[f

aetzGJUtpnf; oifcef;pmudk jyefvnfoHk;oyfjcif;/

aetzGJUtpnf;

OuúmysHrsm;

N*dK[fodrfN*Kd[frTm;rsm;vrsm;

Mu,fwHcGefrsm;

N*dK[frsm;

ae

(N*dK[frsm;udk vSnfhywf? 

udk,fydkiftvif;r&Sd)

(tylESifhtvif; xkwfvTwfaom  

j'yftydkif;tprsm;)

(aeudk vSnfhywf? ajrom; 

ausmufom;? "mwfaiGUrsm; jzifh 

zGJUpnf;xm;)

(ausmufom;xk 

tpdkiftcJrsm;? aeudk 

uGif;yHkpHvSnfhywf)

(omref Mu,fwpfvHk;? 

jzmxGufjcif;jzifh tylESifh 

tvif;pGrf;tifxkwfvTwf)

(aeudk vSnfhywf? 

tvif;rJhj'yfxk)
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