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EpñkTI 1          BiesaFn_KImIviTüa fñak;TI 7  

CMBUkTI 1           rUbFatu nig cMENkfñak;rUbFatu 

1 lkçN³rbs;rUbFatu ( cMNat;fñak;rUbFatu) – rwg  rav  nig ]sµ½n   

 BiesaFn¾TI 1 ³ GgÁFaturwg 98 1 

 BiesaFn¾TI 2 ³ GgÁFaturav 98 1 

 BiesaFn¾TI 3 ³ ]sµ½n -etIGVIeTACa]sµn½? RkdaskaEst nig bnÞat;  134 2 

2 TegVI]sµ½n   

 
BiesaFn¾TI 4 ³ RbtikmµrvagGaluymIjÚm nig GasIutkørIRTic  

                    (Al  +  HCl) 
128 3 

 BiesaFn¾TI 5 ³ RbtikmµrvagemSAemnM nig TwkexµH 137 4 

 
BiesaFn¾T I6 ³ etIvaCaGgÁFaturav b¤ GgÁFaturwg? 

                    lkçN³BiessénemSAeBat 

 5 

 BiesaFn¾TI 7 ³ etIvaCaGgÁFaturwgb¤eT? karcak;eb:ge)a:g  6 

3 Gnþrkmµ   

 BiesaFn¾TI 8 ³ RbtikmµrvagTwkexµH nig sMbkex©A b¤ sMbks‘ut 128 7 

 BiesaFn¾TI 9 ³ s‘utenAkñúgTwkexµH ¬GUsµÚs¦  8 

4 lkçN³rUbén]sµ½ñn- karrIkmaDenAeBlRtUvkMedA nig kardak;sMBaF   

 BiesaFn¾TI 10 ³ karkMBiténkMb:ug 120 9 

 BiesaFn¾TI 11 ³ s‘utkñúgdb  10 
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 BiesaFn¾TI 12 ³  :karruj nig karTaj  : ]TahrN¾cMnYnBIr  11 

5 dg;sIuet   

 BiesaFn¾TI 13 ³ dMu\dæ nig dMueQI 110 12 

 BiesaFn¾TI 14 ³ ePsC¢³kMb:ugmansártic nig ePsC¢³kMb:ugFmµta   13 

 BiesaFn_TI 15³ dbdak;Twk nig dbdak;TwkGMbil 111 13 

 BiesaFn_TI 16³ dMuTwkkklic 111 14 

 
BiesaFn_ TI 17³ s‘utenAkñúgTwk  s‘utenAkñúgTwkmanGMbillµm nig  

                      s‘utenAkñúgTwkmanGMbileRcIn 
111 15 

 BiesaFn_Ti 18 ³ rlkTwkkñúgdb 111 16 

CMBUkTI2                xül;/ ]sµ½n   

1 etIweyIgGacdwgfamanxül;edayrebobNa?   

 BiesaFn_TI 19 ³ eb:ge)a:genAkñúgdb 136 18 

 BiesaFn_TI 20 ³ db)aøsÞic nig TwkekþA  19 

2 GtþsBaØaNkmµ]sµ½nGuksIuEsn O2 nig]sµ½nkabUnic CO2    

 BiesaFn_TI 21 ³ TegVI nig GtþsBaØaNkmµ]sµ½nGuksIuEsn 138 20 

 BiesaFn_TI 22 ³ TegVIsUluysüúgTwkkMe)arføa  21 

 BiesaFn_TI 23 ³ TegVI nig GtþsBaØaNkmµ]sµ½nkabUnic 138 21 

 BiesaFTI 24 ³ karpøMú]sµ½nkabUnic 138 22 

 

EpñkTI 2          BiesaFn_KImIviTüa fñak;TI 8 
 

CMBUkTI1          rUbFatu GatUm nig m:UelKul   

1 taragxYbénFatuKImI   

 BiesaFn_TI 1 ³ karbgðajBItaragxYb 104 25 

 
BiesaFn_TI 2 ³ karvHfµBil ykEdk (Fe) s½gásI (Zn) kabUn (C)  

                                nigm:gkaENsDIGuksIut (MnO2) 

108 27 

 BiesaFn_TI 3 ³ eFVIetsþEdkCamYyemEdk  28 

 BiesaFn_TI 4 ³  Rbtikmµrvags½gásI nigGasIutkørIRDic  29 

 BiesaFn_TI 5 ³ TegVI nig kareFVIetsþ]sµ½nGuksuIEsn  30 
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CMBUkTI 2              RbtikmµKImI 
  

 BiesaFn_TI 6 ³ TegVI]sµ½nGuksIuEsn  31 

 BiesaFn_TI 7 ³ cMehHkabUn 139 31 

 BiesaFn_TI 8 ³ cMehHGuIRdUEsn 140 32 

 BiesaFn_TI 9 ³ c,ab;rkSama:s 141 33 

CMBUkTI 3                l,ay   

 
BiesaFn_TI 10 ³ laykMTicEdkCamYydIxSac;-  

                       eFVIetsþCamYynwgemEdk 
154 35 

 BiesaFn_TI 11 ³ layGMbilCamYyTwk 153 35 

 BiesaFn_TI 12 ³ karEjkl,ay 160 36 

 BiesaFn_TI 13 ³ kareFVIRKIsþal;sárs 161 38 

 BiesaFn_TI 14 ³ RkUma:tURkahVIdIs ¬BN’viFIdIs¦ 163 39 

 

EpñkTI 3          BiesaFn_KImIviTüa fñak;TI 9 
 

CMBUkTI1           GuksIuEsn nig GIuRdÚEsn   

 BiesaFn_TI 1 ³ TegVI]sµ½nGuksIuEsn  42 

 BiesaFn_TI 2 ³ cMehHEdk 118 43 

1 cMehH GuksIutkmµ - erdukmµ    

 BiesaFn_TI 3 ³ cMehHeTon  44 

 BiesaFn_TI 4 ³ GtþsBaØaNkmµ]sµ½nkabUnic 124 45 

 BiesaFn_TI 5 ³ TegVIsUluysüúgTg;Edgs‘ulpatkMhab; 1M  46 

 BiesaFn_TI 6 ³ GaluymIj:ÚmkøayCaTg;Edg ¬sRmab;RKU¦ 126 47 

 BiesaFn_TI 7 ³ GaluymIj:ÚmkøayCaTg;Edg  48 

 BiesaFn_TI 8 ³ Rbtikmµrvag GaluymIjÚ:m (Al)nig s‘Utkat;(NaOH) 132 49 

 RsTab;TaMgbIrbs;kMb:ugePsC¢³ ¬karbgðajrbs;RKU¦   

 BiesaFn_TI 9 ³ TegVI[eXijBIRsTab;)aøsÞickñúgkMb:ugePsC¢³  51 

 BiesaFn_TI 10 ³ karkac;kMb:ug 126 51 
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GIuRdÚEsn 

lkçN³rbs;GIu®dYEsn 

  

 BiesaFn_TI 11 ³ eb:ge)a:gman]sµ½nGIuRdÚEsn 135 52 

CMBUkTI 2           Twk nig sUluysüúg   

1 sUluysüúg   

 BiesaFn_TI 12³ karbgðajBN’ 144 54 

 BiesaFn_TI 13³ rMlayGMbilkñúgTwk 155 55 

 BiesaFn_TI 14³ kMe)ar nig Twk 155 55 

CMBUkTI 3           GuksIut GasIut nig)as   

 BiesaFn_TI 15 ³  GgÁFatucg¥úrBN’ 176 57 

 
BiesaFn_TI 16 ³ RbtikmµGasIut-)as ³  

                      Rbtikmµrvag NaOH nig HCl  
176 58 

 
BiesaFn_TI 17 ³ RbtikmµGasIut-)as ³  

                       Rbtikmµrvag sUdüÚmb‘ÍkabUNat nigTwkexµH 
184 59 

 BiesaFn_TI 18 ³ kMe)ar nig Twk ¬eRbIGgÁFatucg¥úBN’¦ 184 61 

 BiesaFn_TI 19 ³ cMehHs<an;F½r nig karetsþvtþmans<an;F½rDIGuksIut  126 62 

 BiesaFn_TI 20 ³ TegVIsUluysüúgs‘Utkat; (NaOH) 5 M   63 

 BiesaFn_TI 21 ³ karrMlay s‘Utkat; (NaOH)  64 

 
BiesaFn_TI 22 ³ Rbtikmµrvag kal;süÚmkabUNat (CaCO3)    

                       CamYy GasIutkørIRDic (HCl) 
184 64 

esckþIbEnßm   

esckþIbEnßmTI 1 bBa¢ITIkEnøg nigtémøsMPar³ nigsarFatusRmab;BiesaFn_viTüasa®sþ  66 

esckþIbEnßmTI 2 bBa¢Itémø nigcMnYnsMPar³BiesaFn_sRmab;karesñIsMu  67 

esckþIbEnßmTI 3 pøaksBaØasRmab;RKUerobcMsMPar³BIesaFn_  69 

 

 



BiesaFn_ KImIviTüa nig rUbviTüa sRmab;fñak;eron 

 

 

 

GarmÖkfa- kareRbIR)as;esovePAenH 

 

KMnitTUeTAmYycMnYn 

esovePAenHRtUv)anGPivDÆn_eLIgedIm,IelakRKU GñkRKUkm<úCakñúgkareRbIR)as;esovePAviTüasa®sþ 

CatiedIm,Ipøas;bþÚrBIkarbeRgonmanEtRTwsþI eTACaskmµPaBEdlqøúHbBa©aMgBIGVIEdleKehAfaviTüasa®sþ 

{Gnuvtþn_} “hands-on”. enHmann½yfa 

karsikSaviTüasa®sþedayKWkarbeRgonBI 

RTwsþImUldæanEdlsisS eronBIesovePA 

GtßbT eTAkarsikSabribTvij. kar 

beRgonkñúgviFIenHmankarlM)akmYycMnYn 

edaysarEt esovePAGtßbTerobrab;GMBI 

BiesaFn_EdleRbIR)as;sMPar³ nigsar 

FatuEdlminGacrk)anenAkm<úCa ehIy 

nigkgVHxatsMPar³enAtamGnuviTüal½yg

pgEdr. kñúgkarGPivDÆn_esovePAenH Gñk 

niBn§)ancMnayeBly:ageRcInkñúgkarriHrkBiesaFn_CamUldæanénviTüasa®sþEdl)anBnül;enAkñúgesovePA

GtßbT b:uEnþEfmTaMgeRbInUvsMParHEdlGacrk)aneTotpg. ]TahrN_ manBiesaFn_mYycMnYnenAkñúg 

esovePAFnFanenH )aneRbIR)as;TwklagbgÁn;CMnYs  HCl suT§edaysarEtvaman HCl CaFatupSMcMbg 

enAkñúgTwklagsMGatmYyenH.  

karerobrab;xagelIenHminEmnmann½yfa minRtUvkarsMPar³EbbviTüasasþdUcCa bMBg;sak cMBuH 

b‘unsin b¤]bkrN_déTeTotenaHeT. nwgmantMrUvkarcaM)ac; EdleyIgsgÇwmfa salanwgGacR)as½yBIfvi 

karkmµviFIBI rdæaPi)al nigm©as;CMnYyrbs;TIPñak;gar GgÁkarGb;rMBiPBelak (World Education), VVOB 

nig JICA.  eTaHCay:agNak¾eday eyIgsgÇwmfa tamry³karbBa©ÚlKñaénkareRbIR)as;sMPar³EdlGac 

mankñúgRsuk BiesaFn_smRsb nigfvikaxageRkA vanwhGacRbRBwtþeTA)aneday TaMgRKU TaMgsisSBit 

Cacg;GnuvtþviTüasa®sþmUldæanenAkñúgfñak;eronrbs;BYkeKBitEmn. 

ral;karbgðajEdl)anerobrab;enAkñúgGtßbTenH manmkBIkarerobcMsikçasalaKImIsRmab;RKU² 

enAshrdæGaemric. enHrYmbBa©ÚlTaMg viTüasßanGb;rMKImI (the Institute for Chemical Education) 
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smaKmRKUbeRgonviTüasa®sþCati køibRKUKImIj:Úyk nigÉksareyagd¾éTeTot. nisSitCMnYykarénsakl 

viTüal½yPUminÞPñMeBjk¾)anCYysRmYl nigbEnßmBiesaFn_pgEdr. ral;BiesaFn_enAkñúgesovePAFnFan 

enH_)ansakl,genAkñúgRbeTskm<úCa edIm,IFanafaBiesaFn_TaMgenaHBitCadMeNIrkarCamYynwgsMPar³ 

EdlGacrk)anTaMgenaHEmn. KImIviTüa KWCaviTüasa®sþBitmYy ehIyeBlEdlsMPar³minBit etIGVIKYrEt 

ekIteLIgEdlCaerIy²minGacekIteLIg. karsakl,g BiesaFn_TamTareBlCaeRcInéf¶ nigeRcIns)aþh_ 

énkarsakl,gy:agl¥itl¥n; nigkarerob]bkrN_[RtUveTAnwgBiesaFn_nImYy². dUecñHRKUbeRgonviTüa 

sa®sþenAtamsalaeron EdleRbIR)as;esovePAFnFanenHKYrEtdwgBIkareKarBtamkarENnaM enAeBl 

beRgonBIBiesaFn_TaMgenH. bEnßmBIenH bBa¢IénsMPar³sMrab;BiesaFn_nImYy² ¬rYmTaMgm:ak b¤eQµaH¦ 

KWmanenAkñúgÉksarbEnßm EdlvaCaÉksareyagd¾sMxan;sMrab;elakRKU GñRKUenAeBleFVIsMeNIrsMusMrab; 

salaeronrbs;BYkKat;. 

GMBIkarerobcMesovePAenH 

BiesaFn_Edl)anerobrab;enAkñúgGtßbTenH KWeyagtammatikaénkalviPaKrdækñúgesovePAKImI 

viTüa nigrUbviTüa. BiesaFn_CaeRcInsgát;F¶n;eTAelI KImIviTüa b:Enþk¾manmYycMnYnTak;TgnwgrUbviTüapg 

Edr. BiesaFn_TaMgGs;Rtuv)andak;xageRkamcMngeCIgénCMBUkEdl)andkRsg;BIesovePArdæ. edIm,ICYy 

dl;elakRKU GñkRKU kñúgkarpSarP¢ab;rvagBiesaFn_TaMgenHCamYynwgkarviPaKrbs;rdæ TMB½rénÉksarkñúg 

esovePArdæ k¾RtUv)andak;bBa©ÚlmkCamYyBiesaFn_pgEdr. 

ral;BiesaFn_nImYy² 

maneKalbMNgkñúglkçN³mYy 

EdlsisSGacyl;BIlT§plénkar 

eFVIBiesaFn_. viFIkMNt;eKalbMNg 

enHKIelIskMBs;karKitcMeBaHkarsikSa 

viTüasa®sþGnuvtþn_ nigKYrRtUv)aneRbI 

sMrab;RKUkñúgkarerobcMEpnkarbeRgón. 

eTaHbICaBiesaFn_PaKeRcIn sMrab;sisS 

eFVIk¾eday k¾enAmanBiesaFn_mYycMnYn KW 

sMrab;EtRKUbgðajb:unenaHBIeRBaHvaGaceRKaHfñak; nigsisSBi)akeFVI. sMnYrKnøwHmanenAxagcugBiesaFn_ 

nImYy²sMrab;kñúgkarBiPakSaCamYysisSkñúgkarsnñidæanBIBiesaFn_edIm,I[BYkeKyl;BIeKalkarN_ 
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EdlRKUbeRgón. bnÞab;BIsMnYrKWmankarBnül;BIGVIEdlnwgekItmaneLIgenAkñúgBiesaFn_ nigCacMelIyrbs; 

sMnYrxagedIm.  



 

karTTYlsÁal; 

 

karGPivDÆn_énsñaédenH GacRbRBwtþeTA)anedaymankarKaMRTy:agFMeFgBI USAID Edlpþl;[ 

tamry³KeRmagEklm¥Gb;rMkRmitmUldæanenAkm<úCa(IBECP). karCYyeRCamERCg nigkarKaMRTBImnÞIGb;rM 

yuvCn nigkILaextþ kñúgkarerobcMsikçasalaEdlkarbgðajrenH KWCakarsakl,genAtamkEnøg RtUv)an 

TTYksÁal;y:ageBjTMhwg. enHmanrab;bBa©ÚlTaMg POEs kñúgextþkMBg;cam RkecH nigesomrabpgEdr. 

CMnYsmux[GñkniBn§ ´sUmEføgGMNrKuNdl;smaCik énGgÁkarGb;BiPBelak nig GgÁkarskmµPaB 

sRmab;bzmsikSaenAkm<úCacMeBaHkarxitxMRbWgERbgkñúgCYyerobcMsikçasalaenH. 

GñkniBn§k¾sUmEføgGMNrKuNpgEdrcMeBaHCMnYykarTaMgBIrénsaklviTüal½yPUminÞPñMeBj. ebIKµan 

BYkeKeT enaHsikçasalak¾minGacdMeNIrkar)anEdr. kmøaMg nigkarrIkraykñúgkarsikSa kargarerobcM 

rab;em:ag nig karykcitþTukdak;kñúgkarepÞrcMenHdwgeTAdl;CnCatiExµrCMnan;eRkay KWKYr[sJb;EsJg. 

GrKuNeRcIn¡¡¡ 

 

GñkRsI   Kg; sunfara: 

RbFanGgÁkar Gb;rMBiPBelak 

PñMeBj 
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GMBIGñkniBn§ 

saRsþacarü Myra Hauben EdlCasaRsaþcarüKImImñak;mkBImhaviTüal½y College of Staten 

Island in énsaklviTüal½y City University of New York )ansµ½RKcitþeFVIkarenAsakl 

viTüal½yPUminÞPñMeBjcab;taMgBIqñaM 2003 kMLúgeBlvisSmkal nigeBlQb;sRmakBIrqñaMrbs;Kat;. 

sikçsalasþIBIkarbgðajnigBiesaFn_enAkMLugExkkáda nigsIha)anTak;TajnisSitEpñkKImI  CaeRcInnak; 

enAsaklviTüal½yPUminÞPñMeBj edayqøgkat;karcab;eqñatedIm,ItRmUvtamTIkEkøgrbs;sik©asala . 

¬mankarEbgEckCaRkum² EdlenAkñúgmYyRkummannisiSt 4 nak; ehIysikçasalaenaH)anerobcMeLIg 

enAeBlresol ry³eBl 2 s)aþh_. nisiSteqñimmYyRtUv)aneRCIserIs nighVwkhat;edIm,ICYykñúgsikça 

salanImUuy². saRsþcarü Hauben)anbBa©b;karsikSafñak;GnubNÐitEpñkKImI EpñkerocMkarENnaM nigkar 

eRbIR)as;kMBüÚT½rkúñgkarbeRgón. Kat;mancMNg;cMnUlcitþy:agxøaMgkñúgkarGb;rMEpñkKImI eFVICaRKU nigkar 

bgðajkñúgfñak;rbs;Kat;edayeRbIR)as;smÖar³kñúgRsukgay². saRsþcarü Hauben)annwgkMBuugcUlrYmsikça 

salabeRgónKImI ¬enAshrdæGaemric nigRbeTsd¾éTeTotCaeRcIn¦ ya:geTogTat;. kalBIbIbYnqñaMknøg 

eTAenH saRsþcarü HaubennigCMnYykarrbs;Kat;)anerobcMsikçasalaknøHéf¶enAtambNþaextþmYycMnYn 

dUcCa extþkNþal RTTC (2007) )at;dMbg RTTC (2008) nigkMBt PTTC (2009). CMnYykar 7 nak;rbs; 

Kat;)ancUlrYmkñúgsikçasalaTaMgenHEdlBUkeK)ancMnayeBlCaeRcins)aþh_kñúgkarEsVgrksmÖar³ erobcM 

smÖar³ nigsikSaBIrebobEdlmanRbsiT§PaBsRmab;bgaðjsmÖar³TaMgenaH nigrebobeFVI[sisScUlrYm 

y:agskmµkñúgdMeNIrkarbgðaj. 

Eb‘l enarcnahSasµIn )anbBa©b;karsikSaEpñkKImIBisaklviTüal½yPUminÞPñMeBj nigmanbMNg 

sikSaenAviTüasßanCatiGb;rM (NIE) EdlvKÁsikSacab;epþImenAExtula. nagCaCMnYykarmñak;kñúgsikçasala 

cMnYnBIrenAsaklviTüal½yPUminÞPñMeBjcab;BIEx kkáda dl;dExsIha qñaM2009. nagk¾CaCMnYykarmñak;pg 

EdrenAkñúgsikçasalaenAextþkMBt PTTC kñgqñaM2009. nagsgÇwmfanwg)ancUleronfñak;GnubNÐit nig 

køayxøÜnCaRKUbeRgónmñak; ehIyRsukkMeNItrbs;nagenAextþRkecH. 

fn suPRta CanisSitqñaMTI 4EpñkKImIénsaklviTüal½yPUminÞPñMeBj. Kat;CaCMnYykarmñak;enAkñúg 

sikçasalacMnYnBIrenAsaklviTüal½yPUminÞPñMeBj cab;BIEx kkáda dl;ExsIha qñaM2009. Kat;k¾CaCMnYy 

karmñak;pgEdrenAsikçasalaextþkMBt PTTCkñúgqñaM 2009. Kat;Cab;cMNat;fñak;elxmYyenAkñúgfñak;; 

rbs;Kat;énsaklviTüal½yPUminÞPñMeBj. Kat;sgÇwmfa nwg)ancUleronfñak;GnubNÐit nigkøayxøÜnCaRKU 

beRgónmñak; ehIyRsukkMeNITrbs;Kat;enAextþkMBg;cam. 
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Improved Basic Education in Cambodia Project (IBEC) 

WORLD EDUCATION, INC 

matika 

 

BiesaFn¾TI 1 ³ GgÁFaturwg 

BiesaFn¾TI 2 ³ GgÁFaturav 

BiesaFn¾TI 3 ³ ]sµ½n -etIGVIeTACa]sµn½? RkdaskaEst nig bnÞat;  

BiesaFn¾TI 4 ³ RbtikmµrvagGaluymIjÚm nig GasIutkørIRTic (Al  +  HCl) 

BiesaFn¾TI 5 ³ RbtikmµrvagemSAemnM nig TwkexµH 

BiesaFn¾T I6 ³ etIvaCaGgÁFaturav b¤ GgÁFaturwg? lkçN³BiessénemSAeBat 

BiesaFn¾TI 7 ³ etIvaCaGgÁFaturwgb¤eT? karcak;eb:ge)a:g 

BiesaFn¾TI 8 ³ RbtikmµrvagTwkexµH nig sMbkex©A b¤ sMbks‘ut 

BiesaFn¾TI 9 ³ s‘utenAkñúgTwkexµH ¬GUsµÚs¦ 

BiesaFn¾TI 10 ³ karkMBiténkMb:ug 

BiesaFn¾TI 11 ³ s‘utkñúgdb 

BiesaFn¾TI 12 ³  :karruj nig karTaj  : ]TahrN¾cMnYnBIr 

BiesaFn¾TI 13 ³ dMu\dæ nig dMueQI 

BiesaFn¾TI 14 ³ ePsC¢³kMb:ugmansártic nig ePsC¢³kMb:ugFmµta  

BiesaFn_TI 15³ dbdak;Twk nig dbdak;TwkGMbil 

BiesaFn_TI 16³ dMuTwkkklic 

BiesaFn_ TI 17³ s‘utenAkñúgTwk  s‘utenAkñúgTwkmanGMbillµm nig s‘utenAkñúgTwkmanGMbileRcIn 

BiesaFn_Ti 18 ³ rlkTwkkñúgdb 

BiesaFn_TI 19 ³ eb:ge)a:genAkñúgdb 

BiesaFn_TI 20 ³ db)aøsÞic nig TwkekþA 

BiesaFn_TI 21 ³ TegVI nig GtþsBaØaNkmµ]sµ½nGuksIuEsn 

BiesaFn_TI 22 ³ TegVIsUluysüúgTwkkMe)arføa 
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CMBUkTI 1 

 

lkçN³énrUbFatu ³ rwg rav nig ]sµ½n 
 

lkçN³rbs;rUbFatu 

BiesaFn_TI 1  ³ GgÁFaturWg 

eKalbMNg ³ sisSGacsisSGacsMKal;BIlkçN³rbs;GgÁFaturwg. 

sMPar³ nigsarFatu ³ -  dMu\dæmYydMu b¤ dMueQImYydMu 

   -  EkvtUcmYy 

   -  EkvFMmYy 

dMeNIrkarBiesaFn¾ ³ 1- dak;dMu\dæmYyenAkñúgEkvtUcmYy ehIyemIlrUbragrbs;\dæ. 

2- dak;dMu\dædEdlenaHenAkñúgEkvmYyeTotEdlFMCagmun     

bnÞab;mkBinitüemIlrUbragrbs;dMu\dæenaHmþgeTot. 

sMnYrKnøwH ³ etIGgÁFaturwgmanragERbRbYlEdrb¤eTenAeBleyIgepÞrevaBIkEnøgmYyeTAkEnøgmYy? 

Gegát  ³ rUbragrbs;GgÁFaturWgminERbRbYleT. vamanragkMnt;c,as;las;. 

 

 

 

               

 
 

BiesaFn_TI 2³ GgÁFaturav 

eKalbMNg ³ sisSGacsMKal;BIlkçN³rbs;GgÁFaturav. 

sMPar³ nigsarFatu ³ -  EBgtUcmYy 

   -  EBgFMmYyEdlmanrUbragxusBIEBgtUc 

   -  Twk 

dMeNIrkarBiesaFn¾³ 1-cak;TwklµmsmKYreTAkñúgEBgtYcbnÞab;mkBinitüemIlrUbragrbs;Twk. 

dMu\dæ 
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2- cak;TwkBIEBgtUcenaHeTAkñúgEBgFM ehIyBinitüemIlrUbragén Twk mþgeTot. 

   3- cak;TwkBIEBgFMRtlb;cUleTAkñúgEkvTImYyvij. 

   4- cak;TwkBIdbFMRtlb;cUleTAkñúgdbtUcTImYyvij. 

sMnYrKnøwH ³ etIGgÁFaturavmanragdUcemþceBleyIgepÞrvaBIkEnøgmYyeTAkEnøgmYy? 

Gegát  ³ GgÁFaturavmanrUbragdUcvtßúEdlpÞúkva b:uEnþmaDrbs;vaminERbRbYleT. 

 

 

 

 

 

 

 

 

 

BiesaFn_TI 3³ ]sµ½n- etIGVIeTACa]sµn½? 

eKalbMNg ³ sisSGacsMKal;BIsMBaFxül;EdlenACMuvijxøÜleyIg. 

sMPar³ nigsarFatu ³ -    Rkdas;kaEst 

- bnÞHeQIRtg;rabesµImYy rW bnÞat;eQImYy 

dMeNIrkarBiesaFn¾³ 1- dak;Rkdas;kaEstRKbBIelIbnÞat;eQIenAelItu edayTajbnÞat;eQI 

             ecjBIEKmtuRbmaNCa 2-3 cm. 

   2- vaybnÞHeQIeGayrh½sedaykab;rebobkara:et 

Gegát  ³ Rkdas;minehIr b¤ehIb ecjBItueT.  

sMnYrKnøwH  ³ ehtuGVI)anCaRkdasminehIrecjBItu? 

karBnül; ³ Rkdas;minehIr b¤ehIbecjBItu BIeRBaHEtsMBaFénxül;. 

 

 

 

 

 

 

 

 

 

 

 

Twk 

bnÞat;eQI 

RkdaskaEst 
tumaM 

éd 

Twk 
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TegVI]sµ½n 

BiesaFn_TI 4³ RbtikmµrvagGaluymIjÚ:m nig GasIutkørIRTic  ( Al  +  HCl ) 

eKalbMNg ³ sisSGacplit]sµ½ntamry³RbtikmµKImI. 

sMPar³ nigsarFatu ³ -     bMENktUc²énRkdasGaluymIj:Úm 

   -     HCl  (TwklagbgÁn;) 

   -      bMBg;sak eCIgTRmbMBg;sak nigdegáobbMBg;sak 

   -    eb:ge)a:gtUc  

dMeNIrkarBiesaFn¾³ 1-  dak;bMENkRkdasGaluymIj:ÚmeTAkñúgbMBg;sakmYyEdldak; 

                   enAelIeCIgTMrbMBg;sak. 

2-  cak;bEnßm HCl (TwklagbgÁn;) BIelI Al EdlmanenAkñúgbMBg; sak. 

   3-  P¢ab;eb:ge):agmYyenAelImat;bMBg;sak. 

Gegát   ³ manBBuHkekIteLIgenAkñúgsUluysüúg ehIyeb:ge):ageLIge):ag. 

sMnYrKnøwH  ³ ehtuGVI)anCaeb:ge)a:geLIge)a:g? 

karBnül; ³ BBuHTaMgenHCa]sµ½nEdlkekIteLIgedaysarRbtikmµrvag Al nig HCl ehIy 

]sµn½enH  CamUlehtuEdleFVIeGayeb:ge):ageLIge):ag. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Al 

 HCl 

eb:ge)a:g 
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BiesaFn_TI 5 ³ RbtikmµrvagemSAemnM nig TwkexµH 

eKalbMNg ³ sisSGacsMKal;BI]sµ½nEdlbegáIt)anRbtikmµKImI nigeRbobeFobBIdg;sIuetrbs;va. 

sMPar³ nigsarFatu ³ -    dbTwksuTæTeTmYyEdlKµanKMrb 

   -    TwkexµH 

   -    emnM (NaHCO3) 

   -    eb:ge):agtUcBIr 

dMeNIrkarBiesaFn¾ ³ 1-  cak;TwkeTAkñúgdbRbmaNCamYyPaKbYnéndb  

   2-  bEnßmTwkexµHEdlmanbrimaNesµInwgTwkcUleTAkñúgdb. 

   3-  Tajeb:ge):ageGayyWt ehIypøMúxül;cUl bnÞab;mkbn§ÚreGay 

              xül;ecjvij.  dak; 1 rW 2 søabRBaénemSAemnMeTAkñúgeb:ge):agenaH. 

4-  mUlkeb:ge):agedIm,IeCosvagkarkMBb;emSAecj ehIydak;eb:ge):agenaH                    

      RKbBIelImat;db. 

   5-   Bnøaeb:ge):ag ehIycak;emSAemnMcUlenAkñúgTwkexµH. 

   6-   enAeBlEdleb:ge):ageLIgFM RtUvdkvaecjehIyKYcmat;va. 

   7-   pøMúxül;cUleb:ge):agmYyeTotrhUtdl;vamanTMhMb:uneb:ge):agTI1 

             ehIyKYcmat;va. 

8-   kan;eb:ge):agTI2 eGaymankMBs;esµIKña- édpáab;cuHeRkamrYcTMlak;       

            eb:ge):agTaMgBIreTAelIkMral. 

sMnYrKnøwH  ³ etImanGVIenAkñúgeb:ge)a:g bnÞab;BIRbtikmµ? etIGñkGacsnñidæansg;sIuetrbs;dUcemþcebI  

                      eFobnwgxül;? 

Gegát  ³ eb:ge):agEdlmanpÞúk]sµn½(kabUnDIGuksIut))anmkBIRbtikmµrvagTwkexµHCamYyemnM 

Føak;mkelIdImun. 

karBnül; ³ ]sµn½kabUnDIGuksIut mandg;sIuetFMCagxül;. 

   

 

  

 

           

1  2    3 &  
eb:ge):ag 

 
TwkexµH nig Twk 

 

Twk TwkexµH nig 

emSAemnM 

 

emSAemnM 

 

TwkexµH 
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rUbPaB tMNag[  GgÁFaturwg GgÁFaturav nig ]sµn½ 

 taragénlkçN³rbs;GgÁFaturwg  GgÁFaturav  nig ]sµ½n 

 

      rUbFatu 

lkçNH   
GgÁFaturwg GgÁFaturav ]sµ½n 

rUbrag kMNt; dUcvtßúEdlpÞúkva minkMNt; 

dg;suIet FM mFüm tUc  

maD kMNt; kMNt; minkMNt; 

TMrg;énGatUm rWPaKl¥it 
   

PaBGachUr)an minGac Gac Gac 

PaBGacbMENn)an minGac minGac Gac 

cUreRbIR)as;taragenHedIm,IBnül; nigsrubBIkarGegátrbs;sisSBIkarBiesaFxagelIenH. 

 

BiesaFn_TI 6³  etIvaCaGgÁFaturav rW GgÁFaturwg? lkçN³BiessénemSAeBat 

eKalbMNg ³ sisSGacsMKal;BilkçN³Biessrbs;emSAeBat. 

sMPar³ nigsarFatu ³ -    canC½rsMrab;dak;emSAeBat 

- emSAeBat 

- Twk 

dMeNIrkarBiesaFn¾ ³  1-  laybrimaNesµIKñarvagemSAeBat nig TwkrhUtdl;dUcPk;. 

2>- etsþlkçN³ 

- BYtCa  :dMu)al;  : ehIyebIkédrbs;Gñk ¬Gegát³ hUrdUcGgÁFaturav¦ 

- cucRmamédeTAkñúgl,ay  ¬Gegát³ cUly:agRsYl¦ 

minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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- dal;l,ayemSAeBat ¬Gegát³ manGarmµN_famankMlaMgTb;mkvij¦ 

; 

 

  

 

 

 

 

 

 

        

 

sMnYrKnøwH  ³ etIGñkBnül;BIlkçN³rbs;emSAeBatya:gdUcemþ:c? 

karBnül;  ³ eBlGñkdak;RmamédeTAkñúgemSAKWgaypugcUlb:uEnþebIGñkdal;vahak;dUcCamankMlaMg  

Tb;nwgédrbs;Gñk. 

BiesaFn_TI 7³ etIvaCaGgÁFaturwg rWeT? karcak;eb:ge)a:g  

eKalbMNg ³ sisSGacsMKal;BIlkçN³rbs;eb:ge)a:g. 

sMPar³ nigsarFatu ³ -    eb:ge)a:gmYy 

- cgáwHb¤sSIRsYcsMrab;cak;eb:ge)a:g 

dMeNIrkarBiesaFn¾ ³ 1- pøMúeb:ge)a:g 

2-ykeQIcak;BIKYf b¤k,alrbs;eb:ge)a:gEdlCakEnøgmanekAs‘URkas;ehIy   

t,arvaecjeTACitkEnøgEdlmancMNg. eRbIkart,arbgVilenAeBlEdlGñkruj   

eQIcUl. 

Gegát   ³ eb:ge)a:gminEbkeT. 

sMnYrKnøwH  ³etIeb:ge)a:gmanlkçN³dUcemþcxøH?  

karBnül; ³ FmµCatiénekAs‘U KW Cab:UlIEmEdlmanlkçN³Gacbt;Ebn)an nig manrnætUc 

l¥it²CaeRcIn. ehtudUcenH eQIGaccak;cUltamrnæTaMgenaH)an. 

 

 

 

 

 

 

eb:ge)a:gpøMúrYc 

 

cgáwHb¤sSIRsYc 

 

Twk 

 

emS:AeBat 

 

 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 



BiesaFn_ KImIviTüa nig rUbviTüa sRmab;fñak;eron 

7 

 

 

 

 

Gnþrkmµ 

BiesaFn_TI 8 ³ RbtikmµrvagTwkexµH nig sMbkex©A b¤ sMbks‘ut  

eKalbMNg  ³ sisSGacBN’naBIRbtikmµKImIrvagTwkexµH nigsMbkex©A b¤sMbks‘ut. 

sMPar³ nigsarFatu ³ -    bMBg;sak eCIgTMrbMBg;sak nig degáóbbMBg;sak 

-    TwkexµH 

-    sMbkex©A rW sMbks‘ut 

-    eb:ge):agtUcmYy 

dMeNIrkarBiesaFn¾ ³ 1- bMEbksMbkex©A rW sMbks‘uteTACabMENktUc² 

2- dak;bMENkénsMbkex©AxøH² rW sMbks‘utxøH²eTAkñúgbMBg;sak 

3- cak;TwkexµHRbmaNCamYyPaKbIeTAelIsMbkTaMgenaHkñúgbMBg;sak 

4- P¢ab;eb:ge)a:gmYyeTAelImat;bMBg;sak 

Gegát  ³ BBuHRtUv)anelceLIg ehIyeb:ge)a:gk¾e)a:geLIg. 

sMnYrKnøwH  ³ ehtuGVI)anCaeb:ge)a:geLIge)a:g?  

karBnül; ³ BBuHCa]sµ½nEdlRtUv)anbegáIteLIgedaysarRbtikmµrvagsMbks‘ut nig TwkexµH 

(CH3COOH) ehIy ]sµ½nenHCamUlehtuEdleFVI[eb:ge)a:geLIge)a:g. 

                                                       

 

 

 

 

 

 

  

 

 

 

 

 

 

 

sMbks‘ut 

b¤ sMbkxüg 

 TwkexµH 

 

eb:ge)a:ge)a:geLIg 

 

eb:ge):ag 
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BiesaFn_TI 9 ³ s‘utenAkñúgTwkexµH ¬GusµÚs¦ 

eKalbMNg  ³ sisSGacBN’naGMBI)atuPUtGUsµÚsEdlekItman eBleyIdak;s‘uteTAkñúgTwkexµH. 

sMPar³ nigsarFatu ³ -    s‘uteqA 

-   TwkexµH 

-   dbsMrab;dak;s‘ut nigTwkexµH  

dMeNIrkarBiesaFn¾ 1 ³  1-  dak;s‘utmYyeTAkñúgdb ehIycak;TwkexµHeGaylics‘utenaH. 

  2-  bgVilERbs‘utcuHeLIgfñm²enAéf¶bnÞab;. 

3-  yks‘utecjehIyGEg¥lfñm² edIm,ICYyyksMbkEdl enAsl;ecj .   

      ¬vaRtUvcMNayeBlBIreTAbIéf¶edIm,IeGays‘utenAsl;EtPñas; 

      xagkñúgdUcenH TwkexµHGacmanGMeBIbnþCamYys‘ut)an¦. 

Gegát ³ s‘uteLIgFMCagmuneRkayeBlsMbk)an)at;Gs; ehIysu‘tmanRbtikmµCamYyTwkexµH . 

sMnYrKnøwH  ³ etImanGVIxøHekIteLIgcMeBaHTMhMrbs;s‘utenAkñúgT wkexµH? kñúgTwksár? 

karBnül;   ³ enAkñúgTwkexµHmanTwkeRcInCagenAkñúgs‘ut ehIyTwkGaccUleTAkñúgs‘uttamryHRsTab; 

esþIgEdlenAB½TæEpñkxageRkAéns‘ut. dMeNIrkarenHKWRtUv)an eKehAfa GUsµÚs. 

dMeNIrkarBiesaFn¾ 2 ³  eFVIeGays‘uttUcCagmun ¬RcasGUsµÚs¦ 

- dak;s‘utEdleLIgFMenaH eTAkñúgsUlluysüúgsárEdlxab;xøaMg  

¬sáreRcInehIyTwktic¦ ryHBIr rW bIéf¶. 

 

 

 

 

 

 

 

 

 

 

 

 

 

s‘utkñúgTwkexµH 

(eBlcab;epþIm¦ 

s‘utkñúgTwkexµH 

(eBl)anBIr bIéf¶bnÞab;¦ 

 

s‘utkñúgTwkexµH 

(eRkayeBldak;kñúgTwksár¦ 

 

Twksár 

 

s‘ut 

TwkexµH  

s‘ut 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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lkçNHrUbén]sµ½n  

BiesaFn_TI 10 ³  karkMBiténkMb:ug 

eKalbMNg  ³ sisSGacsMKal;BIlkçN³rbs;]sµ½neBlekþA nigRtCak;Edlb:HBal;eTAdl;sMBaF]sµ½n 

sMPar³ nigsarFatu ³ -    canEdkFMmYy b¤ canC½rFMmYy 

-  Twk 

-  kMb:ugePsC¢³mYy 

-  degáobsMrab;ekobkMb:ug 

-  cegáogGal;kul 

-  eQIKUs 

dMeNIrkarBiesaFn¾ ³  1- cak;TwkeTAkñúgkMb:ugRbEhl 1cm rYckMedAvarhUtmancMhayTwkPayeLIg      

             ryHeBlRbEhlCa 30 vinaTI. 

 2- páab;kMb:ugya:grh½s ¬ykdegáobkan;Epñk)aténkMb:ug¦ RkLab;cUleTA     

      kñúgcanC½rFM. 

Gegát   ³ kMb:ugkMBitCamYysMelgpÞúH  ¬pb;¦  

sMnYrKnøwH  ³ ehtuGVI)anCakMb:ugkMBit?  

karBnül;   ³ karkMedAeFVIeGayxül;ehIrecjeRkAkMb:ug . karcuHRtCak; CamUlehtueFVI[ xül; 

Edl)anecjBIkMb:ugrYmKñaCamYysMBaFxül;xageRkApÞb;eFVI[kMb:ugkMBit. 

 

 

 

 

 

 

 

 

 

 

 TRmeCIgbI 

 

kMb:ugEdlRkLab; 

 bnÞ³sMNaj;Edk 

 

Twk 

Twk 

 
cegáógGal;kul 
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BiesaFn_TI 11 ³ s‘utkñúgdb 

eKalbMNg ³ sisSGacsMKal;BIlkçN³rbs;]sµ½neBlekþA nigRtCak;Edlb:HBal;eTAdl;sMBaF]sµ½n. 

sMPar³ nigsarFatu ³ -    EkvEG‘rELncMnuH ¬500 mL¦  

- Rkdas 

- eQIKUs rWEdkeks 

- s‘utq¥inmYy 

- kéRnþ 

dMeNIrkarBiesaFn¾ ³ 1- bksMbks‘utecj 

  2- dutRkdas¬dUcrUb¦ehIydak;;vakñúgEkvEG‘rELn 

  3- Pøam² enaH dak;s‘utEdlbkrYceTAelImat;énEkvEG‘rELn¬500ml¦ 

Gegát   ³ s‘utRtUv)anbWtcUleTAkñúgEkvEG‘rELn. 

sMnYrKnøwH ³ ehtuGVI)anCas‘utGacFøak;cUlkñuúgdb)an? etIRtUveFVIdUcemþcedIm,Iyks‘utecjvij)an? 

karBnül;TI1 ³ xül ;ecjBIdbenAeBlRtUv)aneKkMedAedaykardutRkdas. s‘utEdldak;elImat;Ekv 

raraMgxül;EdlecjBIEkvcUlmkkñúgehIyCaehtueFVI eGaysMBaFxül;xageRkArujRcan 

s‘utcUleTAkñúgdb. 

karBnül;TI2 ³ edIm,Iyks ‘ utecj ¬lagsMGatepHecjCamunsin¦ RkLab;EkvEG‘rELncuHeRkam 

dUcenHs‘utKWenAnwgmat;Ekv. ykmat;x©b;CMuvijmat;EkvehIy pøúM[xøaMg ryHeBl 15-20 

vinaTIcaMcab;s‘ut¡ 

 

 

 

 

 

 

 

 

 

 

 

RkdaseqH 

s‘utEdkbksMbkrYc 

sMBaFbriyakas 

sMBaFbriyakas 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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BiesaFn_TI 12 ³ karruj nig karTaj 

eKalbMNg  ³ sisSGacbkRsaylkçN³sMxan;mYycMnYnrbs;sMBaFbriyakasEdlenACMuvilxøÜneyIg  

sMPar³ nigsarFatu ³ -   dbEkvmYy 

- RkdasrwgmYy 

- Twk 

dMeNIrkarBiesaFn¾ ³ 1- bMeBjTwkcUleTAkñúgdbrhUteBj 

  2- dak;RkdasrwgenAelImat;db 

  3- dak;édrbs;GñkenAelIRkdasehIypáab;dbcuHeRkamy:agrh½s 

Gegát   ³ RkdasrkSaTwkenaHkñúgdb 

sMnYrKnøwH  ³ etImanGVITb;Rkdas? ehtuGIV)anCaRkdasminFøak;cuHeRkam?  

karBnül;  ³ sMBaFxül;enAelIRkdasrkSaRkdasmineGayFøak; nigmineGayTwkhUrecjmkeRkA. 

  

 

                                                                                                                    

 

 

 

 

 

 

 

 

 

 

müa:geTot³ 

sMPar³ nigsarFatu ³ -   dbEkvmYy 

  -   és,rMurbYsmYykMnat; 

-   ekAs‘Ukg 

  -   Twk 

dMeNIrkarBiesaFn¾ ³ 1- dak;kMnat;és,enAelImat;éndbehIyykekAs‘Ukgmkcg 

Rkdasrwg 

 

Twk 

Rkdasrwg Twk 

 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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  2- cak;TwkbMeBjkñúgdb 

  3- páab;dbcuHeRkameGayrh½s. 

Gegát  ³ TwkminFøak;cuHmkelIkMralTaMgGs;eT. 

sMnYrKnøwH  ³ ehtuGVI)anCaTwkminhUrecjBIdbGs;?  

karBnül; ³ sMBaFxül;enAelIés,Tb;mineGayTwkecjmkeRkA. 

 

 

 

 

 

 

 

 

 

 

 

        

dg;sIuet 

BiesaFn¾TI 13 ³ dMu\dæ nig dMueQI 

eKalbMNg  ³ sisSGacsMKal;BIdg;sIuetrbs;GgÁFaturwg. 

sMPar³ nigsarFatu ³ -    Twk 

  -    dMu\dæ 

  -    dMueQImanTMhMb:undMu\dæ 

  -    dbFMEdlkat;mat;ecjehIyføacMnYnBIr 

dMeNIrkarBiesaFn¾ ³ 1- cak;bMeBjTwkcUlkñúgdbrhUtdl;CiteBj 

  2- dak;dMu\dæenAkñúgdbmYynigdak; dMueQIenAkñúgdbmYyeTot. 

Gegát  ³ dMu\dæFøak;cuHeTA)aténdbmYy ehIydMueQIGENþteLIg. 

sMnYrKnøwH  ³ cUreRbóbeFobBIdg;sIuetrbs;GgÁFatuTaMgbI etImYyNamandg;sIuetFMCageK? mYyNa  

  mandg;sIuettUcCageK? 
karBnül; ³ dMu\dæmandg;sIuetFMCagdMueQI ehIydMu\dæmandg;sIuFMCagTwk. 

 

 

 

és,rMrbYs 

d 

ekAs‘Ykg 

 

Twk 
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BiesaFn¾TI 14³ ePsC¢³kMb:ugmansárticnig ePsC¢³kMb:ugFmµta 

eKalbMNg  ³ sisSGacsMKal; nigeRbóbeFobBIdg;sIuetrbs;sUluysüúg. 

sMPar³ nigsarFatu ³ -    ePsC¢³EdlmansárticmYykMb:ugnig ePsC¢³FmµtamYykMb:ug 

  -    Twk 

  -    dbFMehIyføacMnYnBIr 

dMeNIrkarBiesaFn¾ ³ 1- cak;bMeBjTwkcUlkñúgdbFMTaMg2rhUtdl;CiteBj 

  2- dak;ePsC¢³FmµtamYykMb:ugeTAkñúgdbmYyEdlmanTwk 

       nigePsC¢³mYykMb:ugeToteTAkñúgdbTwkmYyeTot. 

Gegát  ³ kMb:ugePsC¢³manCatisárticGENþteLIgehIykMb:ugePsC¢³FmµtaliccuH. 

sMnYrKnøwH  ³ cUreRbóbeFobBIdg;sIuetrbs;GgÁFaturavTaMgBIr etImYyNamandg;sIuetFMCageK?  

  mYyNamandg;sIuettUcCageK? 

karBnül; ³ enAkµúgkMb:ugénePsC¢³FmµtamanbrimaNsárRbEhl # søabRBaFM² dUcenH 

vamandg;sIuet FMCagePsC¢³manCatisártic ¬ehIyvamandg;sIuetFMCagTwk¦. 

 

 

 

 

 

  

  

 

 

  

 

BiesaFn¾TI 15³ dbdak;Twk nig dbdak;TwkGMbil 

eKalbMNg  ³ sisSGacsMKal; nigeRbóbeFobBIdg;sIuetrbs;GgÁFaturav. 

sMPar³ nigsarFatu ³ -   dbFMehIyføacMnYnBIr 

  -   dbtUc²cMnYnBIrEdlmanKMrb 

dMu\dæ 

 

dMueQI 

 
Twk 

 

ePsC¢³Fmµta 
Twk 

 

ePsC¢³Edlmansártic 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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  -   Twk 

  -   GMbil  

  -   søabRBa 

dMeNIrkarBiesaFn¾ ³  kargarRkum 

1- bMeBjTwkrhUtCiteBjdbFMføaTaMgBIr 

2- cak;bMeBjTwkkñµúgdbtUcmYyehIybiTKMrb. bnÞab;mkdak;eTAkñúgdbFMmYy  

           Edl)ancak;bMeBjTwkrYc. 

3-  cak;bMeBjTwkeTAkñúgdbtUcmYyeTotehIybEnßmGMbilmYysøabRBamþg²   

      cUleTAdbtUc. kUredIm,IrMlayGMbilehIybiTKMrb.bnÞab;mkdak;eTAkñúgdb       

      FMmYyeTotEdl)ancak;bMeBjTwkrYc. kargarrbs;Gñk rYcral;RbsinebIvalic.   

      RbsinebIvaminlic ¬eTA)aténdb¦ RtUvbEnßmGMbilcUledaydak;mþgmYy    

      søabRBaeBj²cUleTA rhUtdl;valic. 

Gegát  ³ dbtUcEdlmanTwkGENþteLIgehIydbtUcEdlmanTwkGMbilliccuH. 

sMnYrKnøwH  ³ cUreRbóbeFobBIdg;sIuetrbs;GgÁFaturavTaMgBIr etImYyNamandg;sIuetFMCageK?  

  mYyNamandg;sIuettUcCageK? 

karBnül; ³ dbtUcEdlmanGMbilliccuHBIeRBaHGMbilenAkñúgTwkbegáIt)anCasUluysüúgEdl 

mandg;sIuetFMCagTwk. 

 

 

 

 

  

 

   

 

 

 

 

 

BiesaFn¾TI 16³ dMuTwkkklic 

eKalbMNg  ³ sisSGaceRbobeFobBIdg;sIuetrbs;Twk Twkkk nigGal;kul. 

sMPar³ nigsarFatu ³ -    Gal;kul 97 PaKry 

dbdak;TwkGMbil 

dbdak;Twk 

 

Twk 
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   -    Twk 

   -    TwkkkdMu 

   -    dbtUcBIrEdlkat;mat;ecj 

dMeNIrkarBiesaFn¾ ³ 1- cak;TwkeTAkñúgdbEdl)ankat;rhUtdl;CiteBjrYccak; 

             Gal;kuleTAkñúgdbEdl)ankat;rYcmYyeTot rhUtdl;CiteBj 

   2- dak;TwkkkmYydMueTAkúñgdbEdlmanTwk ehIymYydMueTot 

             eTAkñúgdbEdlmanGal;kul. 

Gegát  ³ dMuTwkkkenAkúñgTwkKWGENþt ehIydMuTwkkkenAkúñgGal;kulKWlic. 

sMnYrKnøwH  ³ cUreRbobeFobBIdg;sIuetrbs; Twk Gal;kul nigTwkkk. etImYyNamandg;sIuetFMCageK  

    mYyNamandg;sIuetTabCageK?     

karBnül; ³TwkkkdMuGENþtenAkñúgTwkehIylicenAkñúgGal;kulBIweRBaHEtdg;sIuetrbs;BYkvaxusKña. 

¬dg;sIuetrbs;TwkKW 1>00RkamkñúgmYymIlIlIRt  dg;sIuetrbs;TwkkkKW 0>92 Rkamkñúg 

mYymIlIlIRt  ehIydg;sIuetrbs; Gal;kul ¬eGtaNul¦KW 0>79 Rkamkñúg 

mYymIlIlIRt¦ 

 

 

             

 

    

 

 

BiesaFn¾TI 17³ s‘utenAkñúgTwk  s‘utenAkñúgTwkmanGMbillµm nigs‘utenAkñúgTwkmanGMbileRcIn 

eKalbMNg  ³ sisSGacBnül;lkçN³rbs;s‘utenAkñúgTwk. 

                        nigenAkñúgTwkGMbiledayEp¥elIbBaØtiéndg;sIu. 

sMPar³ nigsarFatu ³ -   dbTwk)aøsiÞcmYyEdl)ankat;mat;ecj 

  -   s‘uteqAmYy 

  -   GMbil 

  -   Twk 

  -   saøbRBa 

dMeNIrkarBiesaFn¾ ³ 1- dak;s‘uteTAkñúgdbEdl)anbMeBjedayTwk.¬Gegát³ valic¦ 

dMuTwkkk 

 Twk 

 

Gal;kul 

dMuTwkkk 
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2- bEnßmGMbileTAkñúgTwkmYysøabRBamþg²ehIykUrrhUtdl;s‘ut 

GENþtenAEpñkkNþalénsuluysüúg. 

 3- bnþbEnßmGMbilmþgmYyRsaRBa²nigkUrhUtdl;s‘utGENþtelIsUluysüúg. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sMnYrKnøwH  ³ etImanGVIekIteLIgcMeBaHs‘utenAkñúgTwk nigkñúgTwkGMbil? ehtuGVI)anCavaekItEbbenH? 

Gegát   ³ s‘utlickñúgTwk nigGENþtkñúgTwkGMbil.  

karBnül; ³ s‘utlickñúgTwkmann½yfavamandg;sIuetFMCagTwk EttUCcCagTWkGMbilEdlCaehtueFVI  

[vaGENþt.  

 

BiesaFn¾TI 18³  rlkTwkkñúgdb 

eKalbMNg  ³ sisSGacsMKal;BIdg;sIuetrbs;Twk nigeRbgEdlmanlkçN³epSgKña nigmUlehtuEdl  

                        eFVI[l½kçrlaykñúgTwkedayEp¥kelIbBaØtiénTRmg;mUelKul. 

sMPar³ nigsarFatu ³ -    Twk 

  -    eRbg 

  -    l½kçGahar 

  -    db)øasÞictUcmYymanKMrb 

dMeNIrkarBiesaFn¾ ³ 1- cak;TwkcUlkñúgdb brimaNRbEhlCaticCagBak;kNþaldbbnþic. 

2- bEnßmbrimaNdUcKñaéneRbgqacUl. ehIyTukcenøaHeGayenA     

      TMenrxøHénEpñkxagelImat;dbRbEhl 3-4 sg;TIEm:t. 

   3- bEnßmBIrdMNk;énl½kçGahareTAkñúgdb 

s‘utenAkñúgTwkGMbileRcIn 

¬GENþtenAxagelI¦ 

 

s‘utenAkñúgTwk 

¬enA)at¦ 

 

s‘utenAkñúgTwkGMbiltic 

¬enABak;kNþal¦ 
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4- mYlKMrbdb ehIydak;dbbBaÄrmYykEnøg edIm,IeGayeRbgnigTwk  

     GacEjkecjBIKña)anl¥. 

   5- eyaldbeTAmuxeTAeRkayyWt² ehIyemIlrlk. 

Gegát   ³ l½kçGaharqøgkat;eRbgcUleTAkñúgTwk eFIVeGayTwkmanBN’. 

sMnYrKnøwH ³ ehtuGVI)anCaeRbgminrlaykñúgTwk ehIyGENþtelITwk?ehtuGVI)anCal½kç rlaykñúg  

                        Twk?  

karBnül; ³ eRbgnigTwkminrlaycUlKñaBIeRBaHBYkvamanTMrg;xusKña ehIyeRbgmandg;sIuettUc 

CagTwk. l½kçGaharmanTMrg; dUcKñanwgTwk dUcenHvaGacqøgkat;eRbg 

ehIylaybBa©ÚlCamYyTwk)an.    

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

eRbg 

 

l½kçBN’ 

 

Twk 
Twk nigl½kç 

 

eRbg 

Twk 
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CMBUkTI 2 

  

 xül; nig ]sµ½n 

 

etIeyIgdwgfamanxül;edayrebobNa? 

BiesaFn_TI 19³ eb:ge):agenAkñúgdb 

eKalbMNg  ³ sisSGacsMKal;BIsMBaFxül;Edlman\T§iBleTAelImaD. 

sMPar³ nigsarFatu ³ -   eb:ge)a:gtUc 

  -   db)øasÞicEdlmanKMrbP¢ab;nig v:al;xül; 

  -   sñb; 

dMeNIrkarBiesaFn¾ ³ kargarRkum 

  1- dak;eb:ge):agenAkñúgdb ehIy pøMúvaeGayFM ¬dUcrUb¦ 

  2- P¢ab;dbCamYysñb;ehIysb;rhUtdl;dbkøayCarwg 

Gegát   ³ eb:ge)a:gtUcCagmunehIydbrwgCagmun . 

 

sMnYrKnøwH ³ ehtuGVI)anCaGñkBi)akpøMúeb:ge)a:gkñúgdb? ehtuGVI)anCaeb:ge)a:grYmtUcenAeBl    

                        Gñksb;xül;bBa©Úlkñúgdb? 
karBnül; ³ enAkñúgdbmansMBaFxül;Tb;eFVI[eyIgBi)ankñúgkarpøMúeb:ge)ag ehIyenAeBleyIg  

                         sb;xül;eTAkñúgdbKW begáInsMBaFxül;eFVI[eb:ge)a:gtUcCagmun. ¬dbnwgERbCarwgenA  

                         eBleyIgsb;xül;cUl. 

 

va:l;kg; 
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BiesaFn_TI  20³ db)aøsÞic nig TwkekþA  

eKalbMNg  ³ sisSGacsMKal;BIlkçN³rbs;xül;enAkñúgdbenAeBldUrsItuNðPaB. 

sMPar³ nigsarFatu ³ -   db)øasÞicmYyEdlmanKMrb 

-  TwkekþA 

dMeNIrkarBiesaFn¾ 1³ 1- cak;bMeBjTwkekþAcUlkñúgdb)øasÞicRbmaNCa 1 PaK 3éndb 

   2- biTKMrb ehIyRkLúkRbEhl 10dg 

3- cak;Twkecjvij ehIybiTKMrbvaPøam² 

  4- Tukdbecalry³eBlRbEhl 2-3 naTIbnÞab;mkRkelkemIldb 

Gegát ³ dbRtUv)ankMBit.  

sMnYrKnøwH  ³ ehtuGVI)anCadbkMBit?  

karBnül;  ³ enAeBlEdlGñkcak;TwkekþAcUleTAkñúgdb ehIybiTKMrbdbKWCa eBlEdlxül;cuH 

RtCak; naMeGaymaDvaRtUv)anfycuHdUcenHsMBaFxageRkAxøaMgrYmsgát;eFVIeGaydb 

kMBit. 

 

 

 

 

 

  

 

     

 

 

 

 

eb:ge)a:g 

 
sñb; 

TwkekþA 

 

sMBaFbriyakas 

 

sMBaFbriyakas 

 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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dMeNIrkarBiesaFTI2³ mYlKMrbdbecjvij. 

Gegát  ³ dbnwgRtlb;mkrkPaBedImvij. 

karBnül; ³ xül;enAxageRkAdbmkbMeBjdbvij edaysarsMBaFxül;xageRkAFMCagsMBaF 

xül;enAkñúgdb ¬cUrcgcaMfa manxül;mYycMnYnecjBIdbenAeBlcak;TwkekþAcUl¦. 

 

 

GtþsBaØaNkmµ GuksIuEsn nig ]sµ½nkabUnic 

BiesaFn_TI  21³ TegVI nig GtþsBaØaNkmµ]sµ½nGuksIuEsn  

eKalbMNg  ³ sisSGacecHBITegVI nigGtþsBaØaN]sµ½nGuksIuEsn. 

sMPar³ nigsarFatu ³ -   GIuRdUEsnEBGuksIut  (H2O2) 

  -   eføImstV  

  -   bMBg;sak 

  -   eQI b¤ b¤sSI 

  -   eQIKUs 

dMeNIrkarBiesaFn¾ ³ 1- dak;bMENkeføImstVtUc²¬TMhMRbEhl2RKab;Ggár¦eTAkñúgbMBg;sakmYy 

2- dutcugeQIehIypøMúePøIgBnøt;edayTukEtregIk 

  3- bEnßm H2O2RbmaNCa BIrPaKbIénbMBg;sakeTAkñúgbMBg;sakEdlmaneføIm 

4- dak;eQIEdlmanregIkenAxagcugcUleTAkñúgbMBg;sakenAeBlEdlmanBBuH   

     ]sµ½nPayeLIg 

Gegát ³ eBlEdlmanBBuHPayeLIgkñúgbMBg;sak eQIEdlmanregIknwgeqHCaGNaþt ePøIg 

eLIgvij. 

sMnYrKnøwH  ³ etImanGVIekIteLIgenAkñúgbMBg;sakeBlbEnßmTwkGuksIiEsncUl? etI]sµ½nenaHCaGVI?               

karbnül; ³ manBBuHKWmann½yfaman]sµ½nPayeLIg ehIyeQImanEtregIkeqHCaGNaþtePøIg 

eLIgvij KWmann½yfa]sµ½nEdlPayeLIgenaHCa]sµ½n GuksIuEsn. 

 

    

 

  

 

 

b¤sSI 

 

GIuRdUEsnEBGuksIut 

H2O2 
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BiesaFn_TI  22³ TegVIsUluysüúgTwkkMe)arføa 

eKalbMNg  ³ sisSGacecHeFVIsUluysüúgTwkkMe)arføa. 

sMPar³ nigsarFatu ³      -   Ekv 2 

   -    CILavEdmansMLIeRcaH 

   -    eQIsMrab;kUr 

   -    kMe)ar CaO 

   -    TMreCIgbI 

dMeNIrkarBiesaFn¾ ³ 1- dak;duMkMe)ar CaORbmaNb:unemédeTAkñúgEkvmYy 

  2- bEnßmTwkrhUtCitdl;eBj 

  3- eRcaHl,ay 

sMnYrKnøwH   ³ etIGñkTTYlGVIbnÞab;BIeRcaH?  

Gegát nig karBnül; ³ sUluysüúgfaøEdl)anBIpleRcaHCa sUluysüúgTwkkMe)arføa¬)anBIRbtikmµ 

rvagkMe)ar nwgTwk¦ 

                                                                       

  

 

 

 

 

 

 

 

BiesaFn¾TI  23³ TegVI nig GtþsBaØaNkmµ]sµ½nkabUnic 

eKalbMNg  ³ sisSGacecHBITegVI nigGtþsBaØaN]sµ½nkabUnicEdl)anBIRbtikmµ. 

sMPar³ nigsarFatu ³ -  emnM 

         -  kMb:ugføatUcmYyEdl)ankat;rYc 

eføIm 

O2 

Twk 

 
sMLI cgáwHb¤sSI 

 

CILav 

  

sYluysüúg 

  

kUr 

 

kMe)ar 

 

TMreCIgbI 

  

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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         -  TwkexµH 

         -  TwkkMe)arføa 

dMeNIrkarBiesaFn¾ ³      1- dak;emSAemnMmYysøabRBaeTAkñúg kMb:ugføatUcmYyEdl)ankat;rYc 

2- EfmTwkexµHRbEhlCa 1 rW 2 sg;TIEm:RteTAkñúgkMb:ugxagelI 

3- cak;TwkkMe)arfaøbnþiceTAkñúgkMb:ugmYyeTotehIydak;vabBaÄreLIg 

4- epÞr]s½nµkabUnicEdlemIlmineXIjBIkMb:ugEdlmanemnMnigTwkexµHeTAkñúg    

     kMb:ugEdlmanTwkkMe)ar. RkelgvamþgeTot. 

Gegát  ³ TwkkMe)arføaERbCal¥k;. 

sMnYrKnøwH  ³ etI]sµ½nGVIEdl)anBIRbtikmµrvagTwkexµH nigemSAemn: ¬emSAsUda¦?  

                        etImanGVIekIteLIgcMeBaHTwkkMe)arføa? 

karBnül; ³ RbtikmµrvagTwkexµH nigemSAsUda kekIt)an]s½µnkabUnic ehIyTwkkMe)arføakøayCa        

l¥k;mann½yfa]sµ½nEdl kekIteLIgeTARbtikmµCamYyTwkkMe)arEdlCaehtueFI[Twk    

kMe)arERbCal¥k;. TwkkMe)arføaRtUveRbIR)as;edIm,IGtþsBaØaN]sµ½nkabUnic. 

                         

   

                                         

  

 

     

 

 

BiesaFn¾TI  24³ karpøMú]sµ½nkabUnic 

eKalbMNg  ³ GtþsBaØaN]sµ½ndegðIm CO2 edayeRbITwkkMe)arføa. 

sMPar³ nigsarFatu ³ -  Tueya 

   -   kMb:ugføatUcmYyEdl)ankat;mat;rYc 

   -   Tw;kkMe)arføa 

dMeNIrkarBiesaFn¾ ³ 1- cak;TwkkMe)areTAkñúgkMb:ugføatUcmYyEd;l)ankat;mat;rYc. 

   2- ykbMBg;bWtpøúMxül;cUlkñúgTwkkMe)ar 

Gegát  ³ TwkkMe)arføakaøyCal¥k;. 

sMnYrKnøwH ³ ehtiGVITwkkMe)arføaERbCal¥k;?  

TwkexµH 

 

emSAemnM 

emSAemnM 

nig TwkexµH 

 

TwkkMe)arføa 
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karBnül; ³ TwkkMe)arfaøRtUv)aneRbIykmkeFVIetsþrk]s½nµkabUnic. dUcenH enAeBlTwkkMe)arføa 

køayCal¥k;enAeBlEdlGñkpøúMtambMBg;bWtKWGñkkMBugEtpøMú]s½nµkabUnicBIkñúgmat;rbs;Gñke

TAkñúgTwkkMe)arføaenaH. 

 

 

 

 

 

 

  

 

                                           

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TwkkMe)arføa 

 

TwkkMe)arføaERbCal¥k; 

 

Tueya 
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EpñkTI 2      BiesaFn_KImIviTüa fñak;TI 8 

Improved Basic Education in Cambodia Project (IBEC) 

WORLD EDUCATION, INC 

matika 

 

 

 

 

 

 

BiesaFn_TI 1 ³ karbgðajBItaragxYb 

BiesaFn_TI 2 ³ karvHfµBil ykEdk (Fe) s½gásI (Zn) kabUn (C) nigm:gkaENsDIGuksIut (MnO2) 

BiesaFn_TI 3 ³ eFVIetsþEdkCamYyemEdk 

BiesaFn_TI 4 ³  Rbtikmµrvags½gásICamYy HCl 

BiesaFn_TI 5 ³ TegVI nig kareFVIetsþ]sµ½nGuksuIEsn 

BiesaFn_TI 6 ³  TegVI]sµ½nGuksIuEsn 

BiesaFn_TI 7 ³ cMehHkabUn 

BiesaFn_TI 8 ³ cMehHGuIRdUEsn 

BiesaFn_TI 9 ³ c,ab;rkSama:s 

BiesaFn_TI 10 ³ laykMTicEdk CamYydIxSac; - eFVIetsþCamYynwgemEdk 

BiesaFn_TI 11 ³ layGMbilCamYyTwk 

BiesaFn_TI 12 ³ karEjkl,ay 

BiesaFn_TI 13 ³ kareFVIRKIsþal;sárs 

BiesaFn_TI 14 ³ RkUma:tURkahVIdIs ¬BN’viFIdIs¦ 
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CMBUkTI 1 
 

rUbFatu RTwsþIénm:UelKul nig GatUm 

BiesaFn_TI 1³ sMrab;RKU³ bgðajGMBItaragxYbKImI 

eKalbMNg  ³ sisSGaceqøIysMnYrTak;TgnwgtaragxYbénFatuKImI nigGacGannigsÁal;eQµaHFatuKImI.  

sMPar³ nigsarFatu³ - taragxYbénFatuKImI 

- RkdasGaluymIjÚm 

- ExSTg;EdgEdlykecjBIExSePIøg 

- bnÞHTg;Edg 

- Edk ¬Edl)anBIfµBil¦ 

- bnÞHsgá½sI ¬Edl)anBIfµBil¦ 

- bNþÚlkabUn ¬Edl)anBIfµBil¦ 

- PaKsMNak³ GMbil  Twk  Tg;Edgs‘ulpat nig sárs ¬s‘ucRkUs¦ 

dMeNIrkarBiesaFn_³ 1- bgðajsisSGMBItaragxYbénFatuKImI. 

   2- bgðajBIExSbnÞat;EdlEbgEckrvag elah³ nigGelah³. 

   3- bgðajBIRkum ¬CamYyeQµaH¦ nigxYb. 

4- bgðajsisSBIFatuEdlCaGgÁFaturwg rav ]s½µn FatuviTüúskmµ nig  

     FatusMeyaKedayEp¥keTAelIBN’rbs;FatuEdlmanenAkñúgtaragxYb. 

   5- bgðajGMBIPaKsMNakénsnøwkGaluymIjÚ:m  bnÞHGaluymIj:ÚmEdl)anmk  
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BIkMb:ugePsC¢³ b¤kMb:ugePsC¢³EdlbgðajRsTab;GaluymIjÚm Tg;EdgEdl 

ykecjBIExSePIøg  bnÞHTg;Edg  bnÞHsgá½sI nigbnÞHEdk bNþÚlkabUnEdl 

)anBIfµBil  nigdMuFüÚg. 

   6- rYmbB©ÚalTaMgkarbgðajBIFatu nigsmasFatuCaeRcIneTot. 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

karBnül;bEnßm³ eBlBnül;BItaragxYbsUmP¢ab;CamyykarBnül;xageRkam. 

nimiµtsBaØatMNag[FatuKImI ³ nimiµtsBaØaCaGkSr³  GatUm  O   H   Al    Cu     Fe    Zn   

BiesaFn_xøI² ³  EhksnøwkGaluymIjÚmeTACabMEnktUc² ehIyEhkRkdasEdlmanrUbPaB  

                              GaluymIjÚm (Al) CabMEnktUc². 

TaMgenHTak;Tg eTAnwg rUbPaBénGgÁFaturwg rav nig ]s½µnenAkñúgfñak;TI7. 

Rkum  

xYb 

elah³  

Gelah³  
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m:UelKulDIGatUm³ m:UelKul    O2   H2   ¬GatUmBIr rw eRcIncgsm<½n§CamYyKña¦ 

  rUbPaB³ ]s½nµGuksIuEsn O2     rUbPaB³ ]s½nµGIuRdUEsn  H2 

 

 

 

 

 

PaKsMNakKMrUénsmasFatumYycMnYn³ GMbilsML (NaCl),  Twk (H2O),  sac;CUrexov (CuSO4),  

sárs (C12H22O11),  ]sµ½nkabUnic (CO2)   ¬FatuBIr rWeRcIn///¦. 

smasFatuTaMgGs;enHeRbInimiµtsBaØaénFatuKImICaeRcIn nigbgðajBIrUbmnþKImIénsarFatu. 

karbgðajBIm:UelKul ³ Twk H2O nig  ]sµ½nkabUnic CO2    

 

 

 

 

BiesaFn_TI 2³ karvHfµBil ³ dkykEdk (Fe) sgá½sI (Zn) m:g;kaENsDIGuksIut (MnO2) 

nig kabUn (C) 

eKalbMNg  ³ sisSGacsMKal;BIFatuKimIEdlmanenAkñgfµBil. 

sMPar³ nigsarFatu³ -    fµBil 

- kéRnþ 

dMeNIrkarBiesaFn_³  1- EhkfµBil[rebIkeLIg. 

   2- dkykbnÞHelah³xageRkA ¬enHKWCa Edk (Fe)¦. 

   3-kat; nigEhkRsTab;)aøsÞicecj. 

   4- dkbnÞHelah³EdlenAbnÞab;BI bnÞHEdk nig)aøsÞic ¬vaCasgá½sI (Zn)¦ 

   5- dkKMrbecj ehIydkykbNþÚlBN’exµAecjmk enHCasñÚlfµBil  

     ¬vaCakabUn (C) ¦ 

6- dkykemSABN’exµACMuvijbNþÚlkabUn ¬vaCam:g;kaENsDIGuksIut(MnO2)¦ 

 

O O 

O O 

O O H H 

H H 

H H 

H H 
O O C O 



BiesaFn_ KImIviTüa nig rUbviTüa sRmab;fñak;eron 

28 

 

 

 

 

 

 

 

 

sMnYrKnøwH   ³ etIGñkGac[eQµaHénFatu nigsarFatuKImIenAkñúgfµBil)anb¤eT? GVIxøH? 

karBnül;  ³ sUmemIlrUbPaBenAeRkam³ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BiesaFn_TI 3³ kareFVIetsþelah³EdkCamYyemEdk 

eKalbMNg  ³ sisSGacsMKal;BIlkçN³rbs;EdkeBldak;CitemEdk ¬emEdkqk;EdkCab;¦.  

sMPar³ nigsarFatu³ - RsTab;xageRkAénfµBil¬Edk¦ 

   - emEdk 

dMeNIrkarBiesaFn_³ dak;emEdkenAelIRsTab;elah³ ¬Edk¦. 

fµBil sMbkEdkxageRkA 
RsTab;)øasÞic 

enAcenøaHRsTab; Edk 

nigs½gásI 
 

bNþÚlkabUnxagkñúgfµBil sMbks½gásIxagkñúg 

KMrbC½r 
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segát³   EdkCab;nwgemEdk. 

sMnYrKnøwH ³ etIGñkGacsrubBIlkçN³rbs;EdkeBldak;CitemEdk)any:agdUcemþc? 

karBnül; ³Edk KWCaRbePTFatuKImImYykñúgcMeNamRbePTFatuKImIBIr bIRbePTEdlqk;Cabnwg  

emEdk. 

 

 

 

RbtikmµKImI 

BiesaFn_TI 4³ ®btikmµrvagsgá½sI CamYynigGasIutkørIRDic 

eKalbMNg  ³ sisSGacsMKal;BIplitplEdlekItecjBIRbtikkµrvags½gásICamYyGasIutkørIRDic . 

sMPar³ nigsarFatu³ - sgá½sI¬ykBIfµBil¦ 

 - GasIutkørIRDic ¬TwklagbgÁn;¦eRbIEtTwklagbgÁn;ma:k Super OK   

   Edlman Hydrochoric acid 13%, Phosphoric acid 27% nig      

    Nonylphenol  Polyethylence glycol ether 1.0% 

 - bMBg;sak   eCIgTRmbMBg;sak  nig degáobcab;bMBg;sak 

dMeNIrkarBiesaFn_³ 1- dak;kMeTcsgá½sIBIrbICMerok eTAkñúgbMBg;sak. 

 2- bEnßm GasIutkørIRDicRbEhl 2 eTA 3 sg;TIEm:RteTAkñúgbMBg;sak. 

 

 

   

 

 

 

 

 

 

 

 

HCl 

bnÞHs½gásI 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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segát  ³BBuHekIteLIgenAeBl GasIutkørIRDicRtUv)anbEnßmeTAelI sgá½sI . 

sMnYrKnøwH  ³ etImanGVIekItecjBIRbtikmµ?  

karBnül; ³ ]s½µn ekIteLIgbgðajBIRbtikmµrvags½gásI nigGasIutkørIRDic. 

smIkarsMrab;Rbtikmµ³ Zn    +  2HCl  ZnCl2  +  H2 

 

 

 

 

BiesaFn_TI 5³ bEnßmGIuRdUEsnEBrGuksIut  ¬H2O2 ¦eTAkñúgemSABN’exµA   (MnO2 ¦ nig   

                        sMrab; etsþGuksIuEsn 

eKalbMNg  ³ sisSGaceFVI nigGtþsBaØaNkmµ]sµ½nGuksIuEsnkñugnamCa]sµ½nRTRTg;cMehH. 

smIkartagRbtikmµ³ 2H2O2  
 𝑀𝑛𝑂2
→     2H2O  +  O2 

sMPar³ nigsarFatu³  - emSABN’exµAm:g;kaeNsDIGuksIut (MnO2 ¦Edl)anmkBIfµBil 

 - GIuRdUEsnEBrGuksuIt b¤TwkGuksIuEsen¬H2O2 ¦ 

 - bMBg;sak 

 - cgáwHeQI b¤cgáwHb¤sSI 

 - eQIKUs 

dMeNIrkarBiesaFn_³  1- dak;emSABN’exµAbnþiccUleTAkñúgbMBg;sak. 

 2- bEnßmGIuRdUEsnEBrGuksuIt ¬H2O2 ¦RbEhlmYyPaKbIénbMBg;sak      

      eTAkñúgbMBg;sakEdlmanemSABN’exµA. 

 3- dutcgáwHeQI ehIypøúMBnøt;ePøIgeGayrlt;sl;EtregIk 

 4- dak;cgáwHeQIEdlmanregIkeTAkñúgbMBg;sak 

 

 

 

 

 

 emSABN’exµA 
MnO2 

H2O2 

cgáwHeqHeLIgvij  

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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segát  ³ eQIqabeqHkøayCaGNþatePøIgeLIgvij. 

sMnYrKnøwH  ³ etIman]sµ½nGVIekItecjBIRbtikmµ? etImanGVIekIteLIgcMeBaH]sµ½nenHeBleKdak;regIk  

ePøIgEk,r? 

karBnül; ³ GuksIuEsnRTRTg;cMehH. 

 

 

CMBUkTI 2 

 

 RbtikmµKImI  

BiesaFn_TI 6³ TegVIGuksIuEsn 

eKalbMNg  ³ sisSGaceFVI]sµ½nGuksIuEsn .  

sMPar³ nigsarFatu³  - EkvEGkELntUcmYycMnuH100m/l 

 - cMniténeføImstV 

 - GIuRdUEsnEBrGuksIut  ¬H2O2 ¦ 

dMeNIrkarBiesaFn_³  1- dak;cMniteføImstV ¬TMhMb:unkUnéd¦cUleTAkñúgEkvEGkELn  

 2- cak;GIuRdUEsnEBrGuksuIt ¬H2O2 ¦cUleTAkñúgEkv[licelIeføIm¬emIlrUb¦ 

segát³ manBBuHekIteLIg. 

sMnYrKnøwH  ³ etImanGVIekItecjBIRbtikmµ? etIman]sµ½nGVIekItecjBIRbtikmµ?  

karBnül;³ BBuHenHbgðajfaman]sµ½nekIteLIg ehIy]sµ½nenaHCa]sµ½nGuksIuEsn . 

  rMlwkkarBiesaFTI 21 fñak;TI7 -TegVI nigkareFVIetsþGuksIuEsn. 

 

 

 

 

regIkePøIg 

eføImstV  

H2O2 

BBuHGuksIuEsn 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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BiesaFn_TI 7 ³ cMehHkabUn 

eKalbMNg  ³ sisSGacsMKal;BIcMehHrbs;kabUnedayeRbIbBaØticMehH niglkçN³rbs;  

 GuksIuEsn. 

sMPar³nigsarFatu³  - FüÚgmYydMu 

 - ExSlYs 

 - EkvEGkELnmYyEdlmanGuksIuEsn)anmkBIBiesaFn_TI6 

 - cegáogGal;kul 

 - eQIKUs 

dMeNIrkarBiesaFn_³  1- cgFüÚgmYyduMCamYyExSlYs. 

 2- dutFüÚgedayeRbIcegáogGal;kul. 

 3- dak;regIkFüÚgeTAkñúgEkvGuksIuEsn. 

 

 

 

 

 

 

 

 

segát  ³ regIkFüÚgeqHkøayCaGNþatePøIgeLIg. 

sMnYrKnøwH ³ ehtuGVI)anCadMuFüÚgeqH? 

karBnül; ³ GuksIuEsnRTRTg;cMehH . 

 

BiesaFn_TI 8 ³ cMehHGuIRdÚEsn (Al + HCl) 

eKalbMNg  ³ sisSGackMNt;BIcMehH niglkçN³rbs;GIuRdUEsn. 

sMPar³ nigsarFatu³  - bMBg;sakBIr 

 - Al  ¬RkdasGaluymIj:Úm¦ 

H2O2 

cegáógGal;kul 

dMuFüÚg 
dMuFüÚgeqHeLIgvij 

ExSlYs 

regIkePøIg  
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 - HCl  ¬TwklagbgÁn;¦ 

 - eQIKUs 

 - cgáwHeQI 

dMeNIrkarBiesaFn_³  1- dak;RkdasGaluymIj:ÚmmYyCMMeroktUceTAkñúgbMBg;sak. 

 2- bEnßmGasIutkørIRDiceTAkñúgbMBg;sakRbEhlmYyPaKbIénbMBg;sakeTAkñúg   

      bMBg;sakEdlman Al . 

 3- dutcgáwHeQI ehIydak;vaeTAelImat;bMBg;sak. 

 

 

 

 

 

 

 

 

sMnYrKnøwH  ³ etImanGIVekIteLIgBIRbtikmµ? etI]sµ½nenaHCa]sµ½nGVI? etImanGVIekIteLIgeBl  

 ]sµ½nenHeqH? etIvaxusBI]sµ½nGuksIuEsny:agdUcemþc?  

segát ³ BBuHekIteLIgenAeBlEdlGasIutkørIRDicRtUv)ancak;bEnßmelI Al  .  

 eQIEdleqH)anbegáItCasMelgpÞúHenAeBldak;cMkEnøgman]sµ½nGIuRdUEsn. 

karBnül; ³ ]sµ½nGIuRdUEsneqHkñúgxül; ¬GuksIuEsn¦begáItCasMelgpÞúH. 

smIkartagRbtikmµ³ 2Al    +    6HCl  →   2AlCl3   +  3H2                                               

2H2    +    O2    →   2H2O   

¬cMehH]sµ½nGIuRdUEsn begáItCasMelgpÞúH¦ 

 

BiesaFn_TI 9 ³ c,ab;rkSam:as 

eKalbMNg  ³ sisSGacBnül;BIc,ab;rkSama:stamkar 

 GegátkñugBiesaFn_. 

sMPar³ nigsarFatu³  - RkLEkvmYyEdlmanKMrb 

HCl 

Al 

sMelg b:b; cgáwH 
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 - bMBg;sakmYy 

 - CBa¢IgmYy 

 - sUluysüúgsUdüÚmGIuRduksIut 5M 

 - sUluysüúgTg;Edgs‘ulpat 1M 

 - fg;)øasÞicmYyEdlmanédkan; 

dMeNIrkarBiesaFn_³  1- cak; sUluysüúgsUdüÚmGIuRduksIut 5M RbmaNCamYy b¤ BIr sg;TIEm:tén  

      RkLeTAkñúg RkLEkvtUcmYy ehIydak;sUluysüúgTg;Edgs‘ulpat 1M   

              eTAkñúgbMBg;saktUcmYy. 

 2- dak;bMBg;sakcUleTAkñúgRkL bnÞab;mkbiTKMrbehIyføwgva 

 3- føwgRkLedaydak;vaeTAkñúgfg;)øasÞic ehIyykCBa¢IgyYrédføwgva 

 4- laysUluysüúgbBa©ÚlKñaedayep¥ogRkLEdl)anbiTKMrbCit. føwgRkL   

      mþgeTot. 

 

 

 

 

 

 

segát ³ bnÞab;BIkarlaybBa©ÚlKña mankkrekIteLIgkñúgsUluysüúg b:uEnþm:asrbs; 

 RkLEdlmansUdüÚmGIuRduksIut nigmanTg;Edgs‘ulpatmuneBllayesµInwg 

 m:aseRkaylayehIy. 

sMnYrKnøwH  ³ etIma:ssrubrbs;GgÁFatuRbtikr ¬s‘Ut nigTg;Edgs‘ulpat¦esµInwgma:s 

GgÁFatukekIt ¬Tg;EdgGIuRduksIut nigsUdüÚms‘ulpat¦ b¤eT?  

karBnül ;³  c,ab;rkSam:aseBalfa m:assrubénGgÁFatuRbtikresµInwgm:asénGgÁFat 

kekIt. enAkñúgRbtiikmµKImI. rUbFatuminRtUv)anbegáIt b¤)at;bg; eT. 

smIkartagRbtikmµ³ 2NaOH (aq)   +   CuSO4 (aq)   Cu(OH)2 (s)  +   Na2SO4 (aq) 

 

sUluysüug NaOH 

 

sUluysüúg CuSO4 

 

Cu(OH)2 (GgÁFaturwg) 

        nig 

Na2SO4 (sUluysüúg) 
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CMBUkTI 3 

 

 l,ay 

 

BiesaFn_TI 10 ³ layl,ayEdkCamYyxSac;  etsþCamYyemEdk ¬eGetr:UEsn¦ 

eKalbMNg  ³ sisSGacGtþsBaØaNBIl,ayénGgÁFaturwgminesµIsac; nigkarEjkl,ay.  

sMPar³ nigsarFatu³  - Edk 

 - xSac; 

 - emEdk 

 - dbtUcmYyEdl)ankat;mat;rYcehIy 

dMeNIrkarBiesaFn_³  1- layEdkCamYyxSac;enAkñúgdbEdl)ankat;mat;rYcehIy . 

   2- eRbIemEdkedIm,IEjkykEdkecjBIxSac;.  

segát³ Edkqk;Cab;CamYyemEdk ehIyxSac;enAkñúgdbdEdl. 

sMnYrKnøwH ³ etIGñkGacEjkl,ayenH)anEdrb¤eT?edayrebobNa?  

karBnül;³  l,ayGacRtUv)anEjkedaylkçN³rUb. 

 

BiesaFn_TI 11 ³ layGMbilCamYyTwk ¬GUm:UEsn¦ 
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eKalbMNg  ³ sisSGacGtþsBaØaNBIl,ayénGgÁFaturwgnigravesµIsac;. 

sMPar³ nigsarFatu³  - GMbil 

 - Twk 

 - dbkat;tUcmYy 

 - søabRBa 

dMeNIrkarBiesaFn_³  1- dak;GMbilmYysøabRBaenAkñúgdbtUcmYy. 

   2- EfmTwkedIm,IrMlayGMbil. 

segát ³ GMbilrlaykñúgTwk. 

sMnYrKnøwH ³ etIGñkGacsisSGacsMKal;faGMbilenAEpñkNamYykñúgTwk)aneT? etIvaCa 

l,ayminesµIsac;b¤eT? ebIminEmnetIvaCal,ayGVI?  

karBnül ;³  GMbilRtUv)anrlaykñúgTwk ehIybegáIt)anCasUluysüúgGMbil EdlemIleTA 

dUcCaTwk enHCasUluysüúgl,ayesµIsac; ¬GuUm:UEsn¦. 

 

BiesaFn_TI 12³ karEjkl,ay 

eKalbMNg  ³ sisSGacecHBIrebobEjkl,ayesµIsac; nigminesµIsac;.  

sMPar³ nigsarFatu³  - xSac; 

 - GMbil 

 - Twk 

 - dbkat;mat;tUcmYy 

 - CILav 

 - sMLI 

 - EkvebEs‘r 100m/l ¬GacdaMTwk)an¦ 

 - TRmeCIgbI 

 - søabRBa 

 - cegáogGal;kul  

 - degáobFMmYy ¬sMrab;cab;EkvebEs‘rekþA¦ 

 - eQIKUs 

 - bnÞHsMNaj;Edk 
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dMeNIrkarBiesaFn_³  1- layxSac;mYysøabRBa nig GMbilmYysøabRBaeTAkñúgdbkat;mat;mYy. 

 2- cak;TwkcUlkñúgdbxagelIEdlmanl,ay ehIykUrvarhUtdl; GMbilrlay  

      kñúgTwkGs;. 

3- eRcaHl,ayedayeRbICILavEdl)anj:úkedaysMLIedIm,IEjkTwkGMbil  

     ecjBIxSac;. GMbilnigTwkRtUv)aneRcaHkñúgEkvebEs‘r . 

4- ykEkvEbEs‘rTwkGMbildak;elIbnÞHsMNaj;EdkenAelITRmeCIgbI.  

     daMTwkGMbilrhUtdl;eXIjRkamGMbil. eRbIdegáobedIm,Icab;ykEkvebEs‘   

     ecj ¬emIlrUb¦. 

segát³   xSac;enACab;elIeRcaH ehIyTwkGMbilRsk;cUleTAkñúgEkvebEs‘r. 

sMnYrKnøwH ³ etIGñkGacEjkGMbilecjBixSac;edayviFIEtmYy)anEdrb¤eT? etImanviFIGVIxøH? 

etIviFImYyNaCalkµN³rUb mYyNCalkçN³KImI? 

karBnül ;³ xSac;minrlaykñúgTwkeT EtGMbilrlaykñúgTwk. dUecñHGMbilEdlrlayGachUr 

 kat;sMLICamYyTwk)an. kardaMTwkGMbilGacKWbegáItCaRkamGMbilkñúgEkv 

ebEs‘r. kareRcaHCalkçN³rUb nigkarbgðÜtCalkçN³KImI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

xSac; 

l,ayxSac; nig GMbil 

GMbil Twk 

l,ayGMbil 

nig Twk 

l,ay 

bnÞHsMNaj;Edk  

TRmeCIgbI 

cegáógGal;kul  

RkamGMbil 

bnÞab;BITwkhYtGs; 
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BiesaFn_TI 13³ kareFVIRKIsþal;sárs 

eKalbMNg  ³ - sisSGaceFVIRKIsþal;edayeRbIviFIrMhYt 

   -sisSGacBnül;BIdMeNIrkarénkarEjkl,ayenH 

sMPar³ nigsarFatu³  - sárs  

 - EkvTwk 

 - ExSGMe)aH 

 - cgáwH 

 - dbkat;mat;tUcmYyEdlmanKMnUsRkit 

 - Twk 

 - EkvEG‘kELncMnuH 100 mL 

 - cegáogGal;kul 

 - TRmeCIgbI 

 - bnÞHsMNaj;Edk 

 - søabRBa 

dMeNIrkarBiesaFn_³  1- cak;sárseTAkñúgdbC½rkat;mat;rhUtdl;KMnUsrYcepÞreTAkñúgEkvEG‘kELn.  

     ehIyeFVIdUcenHmþgeTot ¬mann½yfa cak;sárs 2dbkat;mat;eTAkñúgEkv¦. 

 2- cak;TwkeTAkñúgdbC½rdEdlrhUtdl;KMnUsRkit ehIyepÞrvaeTAkñúgEkv  

      EG‘kELnxagelIEdlmansárs nigeRbIcgáwHkUrrhYtdl;sársrlayxøH. 

 3- dak;EkvTwksár elIbnÞHsMNaj;Edk EdlenAelITRmeCIgbI. eRbIcegáog  

EkvebEs‘r cMnuH 100 mL 
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      Gal;kul edIm,IdaMTwksárenHeGayBuH EdlRtUvcMNayeBlRbEhl 

     Ca 15 naTI. 

 4- enAeBlEdlTwksárBuHehIy Bnøt;cegáogGal;kul  bnÞab;mkcak;sUluy  

     süúgEq¥tenHeTAkñúgEkvmYyeTotedayTuknUv sárEdlminTan;rlayeGay  

     enAkñúgEkvEG‘kELn. ehIyTuksUluysüúgenHcMnYn 5 naTI[vaRtCak;. 

 5- KYcExSGMe)aH[manKMnYcFMlµm ehIycgvaCamYynwgeQIedayTuk[KMnYc  

      enaHenAq¶ayBIeQIRbmaNCa  5 eTA 6 sg;TiEm:t ¬dUcrUb¦ 

 6- enAeBlEdlsUluysüúgsárenaHRtCak; ¬bnÞab;BIrg;caMry³eBl 5 naTI¦  

      RClk;KMnYcExSenaHeTAkñúgsUluysüúgsár ehIydkvaecj. bnÞab;mk  

     Rblak;KMnYcEdlesImCamYyRkamsárs. 

 7- TMlak;KMnUcExSEdlmanCab;RKab;sár nigEdl)ancgCamYycgáwH eTAkñúg   

      Twksárvijedayfñm² ehIydak;cgáwH[Kgnwgmat;Ekv bnÞab;mkTukva  

      ry³eBl 2 eTA 3 éf¶. 

Gegát ³  BIrbIéf¶eRkaymk GñknwgeXIjRKIssþal;sársd¾Rss;s¥at. 

cUr]sSah_emIlvaCaerogral;éf¶ b:uEnþhamb:H b¤dkExSecj. 

eKalbMNg  ³ etIl,aysárnigTwkCal,ayGVI? etImanGVIekIteLIgeBlsUluysüúghYt? 

eBlkMNkRkametisárenAkñúgTwkeTotb¤eT? etIviFIkMNkRkamenHGacEjksár 

BITwk)anb¤eT? etIvalkçN³rUb b¤KIMmI? 

karBnül; ³ enAeBlEdlTwkRtUv)anrMhYtecjsUluysüúgEq¥t sárEdlmanbrimaNelIs 

eTAetagCab;CamYynwgdMusárenAelIKMnYcExS ehIyRKIsþal;nwgekItenACMuvijdMusár 

EdlenAelIKMnYcenaH. eBlRKIsþal;kekItmaneLIg sár)anEjkecjBITwk. 

edaysarl,ayenHesµIsac; enaHkarEjkRtUvRbRBwtþeTAtamviFIKImI. 

 

 

 

 

 

 

Twksárs 
RKIsþal;sárs 
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BiesaFn_TI14³ RkYma:tURkahVIdIs 

eKalbMNg  ³ sisSGacBnül;BIdMeNIrEjkl,ayBN’ 

 EdlekItmanenAelIdIs. 

sMPar³ nigsarFatu³  - dIs 

 - Twk 

 - lk½çBN’ 

 - dbkat;mat;tUcmYy b¤Ekv 

 - EdklYs 

 - cgáwHmuxRsYc 

dMeNIrkarBiesaFn_³  1- eRbIcgáwHmuxRsYccuclk½çGaharcMgayRbEhlmYysg;TIEm:RtBIcugéndIs. 

 2- cak;TwkCMerARbEhlknøHsg;TIEm:tBIdbkat;mat; b¤Ekv. 

3- dak;bBaÄrdIseLIg ¬cgkMBUlvaCamYyEdklYsedIm,IeGaydIsQrRtg;¦ 

    enAkñúgEkv. 

4- elIdIsecjBITwkeBlEdkTwkRCabCitdl;kMBUldIs.  

Gegát  ³ smasPaKBN’pSMrbs;lkç½BN’nwgRtUv)anRCabeLIgelIdIs ehIyEjkecjBIKña  

yWt². 

 

 

 

 

 

 

 

sMnYrKnøwH  ³ etIl,ayl½kçBN’Cal,ayGVI? etimanGVIekIteLIgcMeBaHl½kçenAelIedImdIs? etiviFIenH 

CalkçN³rUb b¤KImI? 

karBnül ;³ smasPaKpSMénlkç½BN’RtUv)anEjkecjBIKña enAeBlEdlTwkRCabeLIgtam dIs. 

edaysarl,ayl½kçBN’esµIsac;dUcenHkarEjkenHmanlkçN³KImI.smasPaKpSMnImY

dIs 

cMnucl½kçBN’ 

 
Twk 

lYsruMdIs  
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y²énlkç½BN’GacpøasTI nwgmancMgayepSg²GaRs½y elIsmasPaKpSMenaHman 

TMenarcgP¢ab;CamYydIs b¤k¾Twk. 

 

 

 

 

 

 

 

 

 

 

 

 

EpñkTI 3      BiesaFn_KImIviTüa fñak;TI 9 

Improved Basic Education in Cambodia Project (IBEC) 

WORLD EDUCATION, INC 

matika 

BiesaFn_TI 1 ³ TegVI]sµ½nGuksIuEsn 

BiesaFn_TI 2 ³ cMehHEdk 

BiesaFn_TI 3 ³ cMehHeTon 

BiesaFn_TI 4 ³ GtþsBaØaNkmµ]sµ½nkabUnic 

BiesaFn_TI 5 ³ TegVIsUluysüúgTg;Edgs‘ulpatkMhab; 1M 

BiesaFn_TI 6 ³ GaluymIj:ÚmkøayCaTg;Edg ¬sRmab;RKU¦ 

BiesaFn_TI 7 ³ GaluymIj:ÚmkøayCaTg;Edg 

BiesaFn_TI 8 ³ Rbtikmµrvag GaluymIjÚ:m (Al)nig s‘Utkat; (NaOH) 

RsTab;TaMgbIrbs;kMb:ugePsC¢³ ¬karbgðajrbs;RKU¦ 

BiesaFn_TI 9 ³ TegVI[eXijBIRsTab;)aøsÞickñúgkMb:ugePsC¢³ 

BiesaFn_TI 10 ³ karEhkkMb:ug 

BiesaFn_TI 11 ³ eb:ge)a:gman]sµ½nGIuRdÚEsn 
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BiesaFn_TI 12³ karbgðajBN’ 

BiesaFn_TI 13 ³  rMlayGMbilkñúgTwk 

BiesaFn_TI 14 ³  kMe)ar nig Twk 

BiesaFn_TI 15 ³  GgÁFatucg¥úrBN’ 

BiesaFn_TI 16 ³ RbtikmµGasIut-)as ³ Rbtikmµrvag NaOH nig HCl  

BiesaFn_TI 17 ³ RbtikmµGasIut-)as ³ Rbtikmµrvag sUdüÚmb‘ÍkabUNat  nig TwkexµH 

BiesaFn_TI 18 ³ kMe)ar nig Twk ¬eRbIGgÁFatucg¥úBN’¦ 

BiesaFn_TI 19 ³ cMehHs<an;F½r nig karetsþvtþmans<an;F½rDIGuksIut  ¬GuksIutkmµ-erdukmµ¦ 

BiesaFn_TI 20 ³ TegVIsUluysüúgs‘Utkat; (NaOH) 5 M  

BiesaFn_TI 21 ³ karrMlay s‘Utkat; (NaOH) 

BiesaFn_TI 22 ³ Rbtikmµrvag kal;süÚmkabUNat (CaCO3) CamYy  GasIutkørIRDic (HCl) 

CMBUkTI 1 

 

 GuksuIEsn nig GuIRdUEsn 

 

BiesaFn_TI 1  ³ TegVIGuksuIEsn 

eKalbMNg  ³ sisSGacplitGuksIuEsnedaylaysarFatuCak;lak;. 

sMPar³ nig sarFatu ³ 

- EkvEG‘kELncMNuH 100 mIlIlIRt (100 mL) 

- TwkGuksuIEsnen (H2O2) 

- eføImRCUk 

dMeNIrkarBiesaFn¾ ³      1-  dak;eføImmYycMnittUc ¬b:unRmaméd¦ eTAkñúgEkvEG‘kELncMNuH 100 mL 

    2- bEnßmTwkGuksuIEsnen eTAelIeføImkñúgEkv ¬dUcrUb¦ 

 

 

 

H2O2 

H2O2 
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sMnYrKnøwH  ³ etImanGVIekItecjBIRbtikmµ? etI]sµ½nGVIEdlekItman? 

karBnül; ³BBuHbBa¢ak;BI]sµ½nkekItmaneLIgBIRbtikmµ ehIy]sµ½¾nenHCa]sµ½nGuksIuWEsn. rMlwk 

BiesaFn_ TI 21 kñúgfñak;TI 7 TegVI]sµ½nGuksIuEsn. 

 

 

 

 

 

BiesaFn_TI 2 ³ cMehHEdk 

eKalbMNg  ³ sisSGackMNt;BImUlehtuEdlEdkeqHedayeRbIbBaØti 

  éncMehH niglkçN³rbs;GuksIuEsn. 

sMPar³ nig sarFatu ³ 

- EdkdusqñaMg 

- cegáógGakul 

- ExSlYs 

- eQIKUs 

- EkvEdlmanGuksuIEsn ¬)anBIBiesaFn_TI 1¦ 

- FüÚg 

dMeNIrkarBiesaFn_   ³  1- cgEdkdusqñaMgbnþicCamYynwgFüÚgmYydMutUcb:unkUnédehIycgCamYynwg  

     lYsedIm,IgayRsYlkan; 

2- dutFüÚgnigEdkdusqñaMgrhUtdl;FüÚgeLIgRkhm ehIyekþA. 

3- dak;duMFüÚgRkhmekþA CamYyEdkdusqñaMg eTAkñúgdbEdlmanpÞúk]sµ½n     

      GuksIuEsn. 

 

eføImRCUk 
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Gegát  ³ dMbUgregIkFüÚgeqHkøayCaGNþatePøIgbnþab;mkEdkdusqñaMk¾eqHkøayCaGNþatePIøgEdr. 

sMnYrKnøwH ³ etIGVIeFVI[EdkeqH?  

karBnül;  ³ regIkFüÚgeFVI[EdkekþA ehIy EdkeqHkñúgEkvEdlmanGuksIuEsn.          

rMlwk  ³ TegVI]sµ½nGuksIuEsn kñúgfñak;TI 8 BiesaFn¾TI 6 

                    kardutkabUn kñúgGuksIuEsn  fñak;TI7 BiesaFn¾TI 21 

smIkar ³   C   +   O2    CO2    nig      4Fe   +   3O2   2Fe2O3 

 

cMehH GuksIutkmµ-erdukmµ 

BiesaFn¾TI 3 ³ cMehHeTon 

eKalbMNg  ³ sisSGacBnül;BImUlehtuEdleFVI[eToneqHedayeRbIbBaØtiéncMehH niglkçN³rbs; 

GuksIuEsn. 

sMPar³ nig sarFatu ³  

- eTontUcmYy 

- KMrbdbTwk 

- canC½rdak;TwkFMmYy 

- eQIKUs 

- Twk 

- Ekv 

dMeNIrkarBiesaFn¾ ³ 1- dak;eToneTAelIKMrbdbTwk 

2- duteTon bnÞab;mk dak;KMrbdbEdlmaneTonenaHbENþteTAkñgTwk   

     EdlenAkñúgcanC½r. 

3- eRbIEkvRKbBIelIeTonEdlenAelITwk ehIy emIlkMritTwkenAkñúgEkvEdlman 

eTonenAxagkñúg. 

EkvmanGuksIuEsn 
EdkdusqñaMg 

dMuFüÚg regIkFüÚg 
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Gegát  ³ bnÞab;BIeTon)anrlt; kMBs;TwkkñúgEkvekIneT,Ig. 

sMnYrKnøwH  ³ etIeToneqHenAkñuúgEkv)anedaysar]sµ½nGVI? etImanGVIekIteLIgcMeBaHeToneBl 

]sµ½nenAkñúgEkvRtUv)aneRbIGs;? ehtuGVi)anCakMBs;TwkkñúgEkvekIneLIg?  

karBnül ;³ eToneRbIR)as;GuksIuEsn dUcenH TwkeLIgenAkñúgEkveTACMnYsGuksIuEsnEdl)an 

eRbIR)as;Gs;. GuksIuEsnenAkñúgEkvRtUv)aneRbIGs; ehIysMBaFenAkñúgEkvRtUvfycuH 

CaehtueFVI[sMBaFxageRkAEdlxøaMgCagrujTwkBIxageRkA ehIyeFVI[kMBs;TwkñúgEkvekIn 

eLIg. 

 

BiesaFn¾TI 4 ³ GtþsBaØaNkmµ ]sµ½nkabUnic 

eKalbMNg  ³ sisSGacGtþsBaØaN]sµ½nkabUnicedayeRbITwkkMe)arføa. 

sMPar³ nig sarFatu ³ 

- eTon 

- Ekv 

- TwkkMe)arføa 

- eQIKUs 

dMeNIrkarBiesaFn¾ ³ 1-  duteTonedayeRbIeQIKUs. 

2- eRbIEkvRKbBIelIePøIgeTonrhUtdl;eTonrlt;.  

3- dak;EkvelItu ehIycak;TwkkMe)arføaRbEhlCa 2 rW3 sg;TIEm:t 

eTAkñúgEkvenaH . 

                                 4- RkLúkTwkkMe)arføaEdlenAkñúgEkvenaH 1 eTA 2naTI . 

 

 

Twk 

eTonCab;elIKMrbdb 

TwkkMe)ar Ekv 
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Gegát   ³ TwkkMe)arføakøayeTACal¥k;. 

sMnYrKnøwH  ³ etI]sµ½nGVIEdlGñkKitfaeFVI[TwkkMe)arføaERbCal¥k;? etIva)anmkBINa?  

karBnül;  ³ TwkkMe)arføa RtUv)aneKeRbIedIm,IeFVIetsþrk]sµ½nkabUnic . dUcenHTwkkMe)arERbrCal¥k; 

enAeBlEdl]sµ½nkabUnickekItBIcMehHTan rlaycUlkñúgTwkkMe)arføa. 

rMlwk³  TegVIGuksIuEsn kñúgfñak;TI 8 BiesaFn¾TI 6 

  cMehHkabUn kñúgfñak;TI 8 BiesaFn¾TI 7 

  cMehHEdk kñúgfñak;TI 9 BiesaFn¾TI 2 

 

smIkar ³ 2H2O2                  2H2O  +  O2 

   

  C  +  O2         CO2  

   

  4Fe  +  3O2          2Fe2O3 

 

cMnaM ³   RbtikmµGuksIudU-erdukmµ GacRtUv)ankt;sisSGacsMKal;edaymankarpøas;bþÚrBI 

smasFatu eTACaFatu rW FatueTACasmasFatu . ¬sRmab; 

KImIfñak;viTüal½yRbFanbTenHKWRtUv)an 

 Bnül;tamlkçN³sIuCMerACagenH ¦. 

 

BiesaFn¾TI 5 ³ TegVIsUluysüúgTg;EdgkørYEdlmankMhab;1m:Ul 

eKalbMNg  ³ sisSGaceFVIsUluysüúgTg;EdgkørYkMhab;mYym:Ul ¬erobcMsMrab;BiesaFn_TI 6 nigTI7¦ 

sMPar³ nig sarFatu ³ 

- RkamTg;Edgs‘ulpatBN’exov¬sac;CUexov¦  

CO2 

eTonrlt; 
eToneqH 

 

TwkkMe)ar nig CO2 

TwkkMe)arføaERbCal¥k; 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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- dbsMrab;dak;sUluysüúg 

- søaRBa 

- CILav 

- Twk 

dMeNIrkarBiesaFn¾ ³       1-  dak;RkamTgEdgs‘ulpatBN’exovdl;KMnUsTImYy enAkñúgdbFMmYYy. 

   2- bEnßmTwkdl;KMnUsTI2 rYcRkLúkdb;rhUtRkamenaHrlayGs;. 

   3- bEnßmGMbilmYysøaRBacUleTAkñúgdb ehIyRkLúkeGayGMbilrlay. 

   4-  bEnßmTwkdl;KMnUsTI3 ehIyRkLúkeGaycUlKña. 

 

 

 

BiesaFn¾TI 6 ³ GaluymIjÚ:mkøayCaTg;Edg ¬RKUbgðaj¦1 

eKalbMNg  ³ sisSGacGtþsBaØaNBIRbtikmµGuksIutkmµ-erdukmµ ¬karCMnYsGaluymIj:Úmeday 

Tg;Edg¦. 

sarFatu nig sMPar³ 

- GaluymIj:ÚmEdlBUtCa)al;cMnYn2 ¬mYyb:un)al;kILaetnnIs nig 

mYyeTotTMhMesIµBak;kNþal)al;TImYy¦ 

- EkvebEs‘cMNuH 500 mIlIlIRt cMnYn2 

- Twk 

- suluysüúgTg;EdgkørY kMhab; 1m:Ul 

dMeNIrkarBiesaFn¾1³    1- cak;sUluysüúgTg;EdgkørY CuCl2 EdlmankMhab;  1m:UlcUlkñúgEkvebEs‘  

     Edlman cMnuH500mIlIlIRtRtwmBak;kNþal. 

  2-dak;GaluymIj:ÚmEdlBUtCa)al;cMnYnmYyb:un)al;kILaetnenHcUleTAkñúgEkv 

 

 

 

 

                                           
1 karbgðajenHsMrab;EtRKUeT edaysarRbtimµenHTamTa[mankarerobcMTukmun ehIyRbtikmµenHbeBa©jkMedA nigeBlyUr¬1éf¶¦ 

 dMuGaluymIj:Úm 

 

 CuCl2 

 
 dMuTg;Edg 

 

 GaluymIj:ÚmminRbtikmµ 

 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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Gegát   ³ sUluysüúgeLIgekþA ehIyERbCaKaµnBN’enAéf¶bnÞab;  eyIgnwgeXIjTg;Edg  

 CaeRcIn   nig GaluymIj:ÚmEdlminTan;manRbtikmµenAkñúgEkv. 

 

sMnYrKnøwH   ³ etImanGVImkCMnYsGaluymIj:Úm? etIGñkGacdwgedayrebobNa? etITg;Edg  

ekItmkBINa?  

karBnül  ³ GaluymIj:Úm)ancUleTACMnYsTg;EdgenAkñúgsUluysüúgTg;EdgkørY  

dUcenHTg;Edgk¾)anbegáIteLIgmanBN’etñat . GaluymIj:ÚmmanbrimaNelIs 

dUcenHvaenAsl;eRBaHsUluysüúgTg;EdgkørYmanRbtikmµGs; ehIysUluysüúg 

ERbCaKaµnBN’. 

smIkarRbtikmµ³  2Al (s)  +   3CuCl (aq)   2AlCl3 (aq)    +   3Cu (s)         

dMeNIrkarBiesaFn¾TI2³  1-  cak;sUluysüúgTg;EdgkørYEdlmankMhab;  1m:UlcUlkñúgEkvebEs‘Edlman                

                          cMnuH 500mIlIlIRtRtwmBak;kNþl. 

         2- dak;GaluymIj:ÚmEdlBUtCa)al;cMnYnmYymanTMhMRbEhlesµIBak;kNþal  

    kUn)al;. 

 

 

 

 

 

Gegát   ³ sUluysüúgeLIgekþA ehIyBN’exovenAEtbnSl;enAéf¶bnÞab;  eyIgnwgeXIj 

Tg;Edg b:uEnþminmanGaluymIj:ÚmenAkñúgEkveToteT. 

karBnül;            ³ GaluymIj:Úm)ancUleTACMnYsTg;EdgenAkñúgsUluysüúgTg;EdgkørY dUcenH                  

Tg;Edgk¾)anbegáIteLIgmanBN’etñat .  sUluysüúgTg;EdgkørY manbrimaN 

elIsehIyGaluymIj:ÚmcUlRbtikmµGs;dUcenHBN’exovénsUluysüúg 

Tg;EdgkørYenAEtman. 

 

BiesaFn¾TI7 ³ GaluymIjÚ:m)at; kekItnUvTg;Edg 

dMuGaluymIj:Úm 

 CuCl2 

    dMuTg;Edg 

Cu 
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eKalbMNg  ³ sisSGacGtþsBaØaNBIRbtikmµGuksIutkmµ-erdukmµ ¬karCMnYsGaluymIj:Úmeday 

Tg;Edg¦. 

sMPar³ nig sarFatu ³ 

- GaluymIj:ÚmmYybnÞ³tUc 

- bMBgsak nig degáóbbMBgsak 

- sUluysüúgTg;EdgkørYEdlmankMhab;1m:Ul 

dMeNIrkarBIesaFn¾³        1- dak;GaluymIj:ÚmmYydMutUccUleTAkñúgbMBgsak. 

2- caksUluysüúgTg;EdgkørYRbEhlCa 1PaK 3 énbMBg;sakcUleTAkñúg   

     bMBgsak. 

 

 

 

 

 

 

 

 

sMnYrKnøwH  ³ etImanGVImkCMnYsGaluymIj:Úm? etIGñkGacdwgedayrebobNa?  

etITg;EdgekItmkBINa?  

Gegát ³ 2 rW 3naTI eRkaymk GaluymIj:Úm)anRKbdNþb;edayTg;EdgEdlmanBN’etñat. 

BiesaFn¾TI 8 ³ GaluymIj:Úm (Al) manRbtikmµVCamYysUluysüúgs‘Ut (NaOH) 

eKalbMNg  ³ sisSGacbnül;BIEdlekIteLIgBIRbtikmµrvag GaluymIj:Úm (Al) manRbtikmµVCamYy  

sUluysüúgs‘Ut (NaOH) 

sMPar³ nig sarFatu³  

- sUluysüúgs‘UtkMhab; 5 m:Ul 

- GaluymIj:Úm 

- eQIKUs 

- bMBgsak nig degáóbbMBgsak 

 dMuGaluymIj:Úm 

 

 

 CuCl2 

 

   dMuTg;Edg Cu 
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- cgáwHeQImYy 

dMeNIrkarBiesaFn¾ ³       1- cak;sUluysüúgs‘UtcUldl;Bak;kNþalbMBg;sak. 

   2- bEnßmGaluymIj:ÚmYytUceTAkñúgbMBgsak. 

   3- dutcgáwHeQI ehIydak;vaelImat;bMBg;sakehIyetsþrk]sµ½n.  

Gegát   ³ bMBgsakeLIgekþA . 

sMnYrKnøwH  ³ etIGñksegáteXIjmanGVIekItBIRbtikmµ? etIGñkKitfaman]sµ½nGVIekItecjBI  

Rbtikmµ?  

karBnül   ³ RbtikmµmYycMnYnbeB©ajkMedAy:agxøaMg . GNþatePøIg CamYysMelg b:b;  

  bB©ak;fa]sµ½nEdlkekItCa ]sµ½nGIuRdUEsn. 

Rbtikmµ ³                  2Al (s)     +    6NaOH (aq)               3H2 (g)     +    2Na3AlO3 (aq) 

                                 2Al (s)     +    2NaOH (aq)               H2 (g)     +    2NaAlO2 (aq) 

BiesaFn¾TI 10 ³ kareFVI[eXIjRsTab;)øasÞicenAkñúgkMb:ugsUda ¬RKUbgðaj¦ 

eKalbMNg  ³ - sisSGackMNt;BIsmasFatupSMrbs;sMbkkMb:ug    

  - sisSGacyl;BIRbeyaCn_rbs;RsTab;)aøsÞicenAxagkñúgkMb:ugePsC¢³ 

sMPar³ nig sarFatu ³ 

- kMb:ugsUdamYy 

- Rkdasxat; 

- sÁt;biT 

- xøaj;eKa 

- EkvebEs‘r cMNuH 500 mIlIlIRt 

- TRmeCIgbI 

- ExS 

- cgáwH 

- canC½rFMmYy 

- sUluysüúgs‘UtEdlmankMhab; 5 m:Ul 

dMeNIrkarBiesaFn¾ ³       1- biTsát;xagelI nig xageRkam énkMb:ugsUdaTeT. 

   2- xat;EpñkkNþalénkMb:ugrhUtdl;eXIjGaluymIj:Úm. 

   3- labxøaj;eKaBIelIkEnøgEdlbitsát; 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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   4-  cak;TwkcUlkMb:ug[eBj. 

   5- dak;kMb:ugcUlkñúgEkvebEs‘ –ykExScgRkvwlkMb:ug ehIycgCamYycgiwáH 

        eday[cgáwHKgelICMTuleCIgbIdUcenHGñkGacBüÜrva)an ehIy nwggayRsYl 

        dkecjenAeBleXIj)aøsÞic. ¬emIlrUb¦ 

   6- cMNaM RtUveFVIenAkñúgTUrRsUbkMedA rW enAxageRkA ¬eRBaHmankøinGaRkk; ekþA  

     nigkat;sIu¦dak;GIVEdl)anerobcMxagelIenHeTAkñúgcanC½rFMehIybEnßm    

     sUluysüúgs‘UtrhUtCiteBjEkvebEs‘r . 

  7- BinitüemIlerogral; 10naTImþg RbsinebIeXIjfg)øasÞic elIkvaeday  

     Rby½tñ.¬RtUvcMnayeBlmindl;1em:ageT¦. 

  8- elIkkMb:ugeLIgedayRbugRby½tñenAeBlEdleXIj)aøsÞic ehIydak;vacuH 

       edayfñm² nig lagsMGatkñúgcanC½rFM. 

  9- ykcanFMCamYykMb:ugeTAkEnøgmanTwkeRcIn nig lagsMGatfñm². 

  10- cak;TwkecjBIkMb:ugedayRby½tñ. 

  11- dak;kMb:ugkñúgdb)aøsÞicEdlmancMnuH2 lIRtEdl)ankat;[manbg¥Üc. BüÚr 

         vaeTAkñúgdb)øasÞicenaH . 

bgðajfg;)øasÞicenAkñúgkMb:ugsUda ¬RKUbgðaj¦ 

 

 

 

 

 

 

 

 

 

 

karBnül;³ GaluymIj:ÚmGacmanRbtikmµCamYyGasIutePsC¢³ dUecñHeTIb)anmanRsTab;)aøsÞic  

karBarBIRbtikmµEdlekItmaneLIg. 

kMb:ug Coca 

Cola  

¬enAPaBedIm¦ 

RsTab;GaluymIj:Úm 

¬bnÞab;BIxat;rYc¦ 

 

RsTab;)aøsÞicenAxagkñúg

¬bnÞab;BIdak;kñúgs‘Ut¦ 
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BiesaFn¾TI 11 ³ karkac;kMb:ug  

eKalbMNg  ³ - sisSGacBnül;BIRbtikmµEdlekItmanrvagGaluymIj:Úm nigTg;EdgkørYeBlEdl  

RsTab;)aøsÞicxagkñúgRtUv)ankat;pþac; 

- sisSGacBnülBImUehtuEdleFVIkMb:uggaykac;bnÞab;BIcak;sUluysüúgTg;EdgkørYcUl. 

sMPar³ nig sarFatu³ 

- ké®nþ 

- kMb:ugsUdaTeTmYYy 

- sUluysüúgTg;EdgkørYkMhab;1m:Ul 

dMeNIrkarBiesaFn_ ³        1- edayeRbIcugké®nþ qUtxagkñúgkMb:ugCargVg;Rtg;kNþaledIm,Ikat;)aøsÞic 

   2- cak;sUluysüúgTg;EdgkørYEdlmankMhab;1m:UlrhUtdl;hYskEnøgqUt 

        rYcTukry³eBl 3 eTA 4naTI. 

   3- cak;sUluysüúgecjBIkMb:ugvij rYcrkSavaTukeRbImþgeTot . 

   4- kac;kMb:ug ¬rkemIlTg;EdgkekItenAkEnøgEdlkac;¦. 

Gegát   ³ kMb:ugdac;y:agRsYl edayRKan;EtTaj rW mYlbnþic . 

sMnYrKnøwH  ³ bnÞab;BIkat;)aøsÞic nigcak;sUluysüúgTg;EdgkørY cUleTAkñúgkMb:ug enHehIy  

etIkMb:ugenHgaykac;b¤eT? ehtuGVI)an;kMb:ugenHgaykac;? 

karBnül;  ³ enAeBlEdlqUtdac;)aøsÞic GaluymIj:ÚmGacmanRbtikmµCamYysUluysüúg 

   Tg;EdgkørY. dUcenH manEtsMbkfñaMlabxageRkAeTEdlenAsl; dUcenH  

                                 kMb:ugRtUv)ankac;y:aggayRsYl. 

smIkartagRbtikmµ ³ 2Al (s)  +   3CuCl2 (aq)  ` 2AlCl3 (aq)    +   3Cu (s)         

 

]sµ½nGIuRdUEsn 

lkçN³]sµ½nGIuRdUEsn 

BiesaFn¾TI 12 ³ pøMúeb:ge)a:geday]sµ½nGIuRduEsn 

eKalbMNg  ³ sisSGackMNt;BIPaBxusKñarvag]sµ½nGIuRdUEsn nigxül;edayEp¥kelIbBaØtiéndg;sIuet  

rbs;va. 

sMPar³ nig sarFatu ³ 

- eb:ge)a:gTMhMmFümcMnYnBIr 
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- dbC½rkat;mat;cMnYnBIr 

- sUluysüúgs‘UtkMhab; 2>5m:Ul 

- EkvEG‘kELncMnuH 100mIlIlIRt 

dMeNIrkarBiesaFn¾ ³ 1- ykbnÞHGaluymIj:Úmb:uneméd Ehk nig bt;va[dUc)al;tUc²b:uneméd 

   2- cak;sUluysüúgs‘UtedayRbugRby½tñRbEhlCa40mIlIlIRtcUleTAkñúg 

        EkvEG‘kELn 

   3- dak;duM)al;GaluymIj:ÚmtUc²enaHeTAkñúgEkvEG‘kELn 

   4- P¢ab;eb:ge)a:g eTAnwgmat;Ekv ehIyTukry³eBlRbEhlCa 5 naTI 

   5- ykeb:ge)a:gecj ehIyKYcmat;va . 

   6- pøMúxül;cUleb:ge)a:gmYyeTot[b:uneb:ge)a:gmun . 

   7- kan;eb:ge)a:gTaMgBIr[esµIKña ehIyTMlak;RBmKñaenAeBlEtmYy. 

 

 

 

 

 

 

 

Gegát    ³ eb:ge)a:gEdlmanxül;Føak;mkeRkammuneb:ge)a:gEdlmanGIuRdUEsn. 

sMnYrKnøwH   ³ ehtuGVIeb:ge)a:gEdlpÞúkGIuRdUEsnFøak;yWtCageb:ge)a:gEdlmanxül;? 

karBnül;  ³ GIuRdUEsnmandg;sIuetTabCagxül; . 

 

 

 

 

NaOH 2.5 M 

Al 

H2 

 eb:ge)a:g 

 

 

 eb:ge)a:grIk 
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CMBUkTI 2 

 

 Twk nig sUluysüúg 

sUluysüúg 

BiesaFn_ 13 ³karbgðajBN’  (Color show) 

eKalbMNg  ³ sisSGacBnül;BImulehtuEdlsUluysüúgl½kçBN’rlaykñúgTwk nigminrlaykñúg  

eRbg. 

sMPar³ nig sarFatu 

- eRbgqa 

- dbkat;tUcBIr 

- l½kçsMrab;dak;GaharbIBN’xus²Kña 

- Twk 

- Tueya 

dMeNIrkarBiesaFn¾³   1- cak;eRbgRbEhl 1 cm eTAkñúgdbkat;tUcmYy 

     2- bnþk;l½kçbItMnk;kñúgmYyBN’²cUleTAkñúgeRbgedayeRbITueya 

      3-  RkLúkl,ayeRbgl½kçEdlenAkñúgdbedayfñm² 
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      4- cak;TwkeTAkñúgdbkat;tUcmYyepSgeTotrhUtdl;CiteBj 

     5- cak;l,ayeRbgl½kçeTAelIépÞTwk ehIy BinitüemIlBN’ 

Gegát     ³RsTab;eRbgsßitenAelIRsTab;Twk . l½kçqøgkat;RsTab;eRbgxagelICatMnt; 

tUc² ehIy rlaycUleTAkñúgTwkhak;dUcCa TwkpáaQUkEdlmanBN’ . 

sMnYrKnøwH     ³ etIl½kç nigeRbgrlaycUlKñab¤eT? etIeRbg nigl½kçmanTRmg;dUcKñab¤eT? 

     etIl½kç nigTwkmanTRmg;dUcKñab¤eT? 

karBnül;      ³ eRbgmandg;suIettUcCagTwk dUecñHvaGENþtenAelITwk . eRbg nig Twk 

minrlaycUlKñaeT BIeRBaH vamanTRmg;KImIepSgKña . l½kçmanTRmg;KImI 

RsedognwgTMrgKImITwk dUecñHvaqøgkat;RsTab;eRbg ehIyeTArlayCamYyTwk .  

rMlwk³       rlkkñúgdb fñak;TI 7 – BiesaFn_TI18 

BiesaFn_TI 14 ³ karrlayGMbilkñúgTwk 

eKalbMNg  ³ sisSGackMNt;BIlkçN³rbs;l,ayesµIsac;edayEpñkelIkarrMlayGMbil edayTwk. 

sMPar³ nig sarFatu 

- Twk 

- GMbil 

- dbkat;tUcmYy  

- kMNat;eQI 

- søabRBatUcmYy 

dMeNIrkaBiesaFn¾³        1- cak;TwkcUleTAkñúgdbkat;tUcmYy 

      2- dak;GMbilmYysøabRBaeBjcUleTAkñúgTwk ehIy ykeQIkUrva . 

 

 

 

 

 

 

 

Gegát    ³GMbilrlaykñúgTwk 

 GMbil ¬GgÁFaturlay¦ 

 

 

 Twk¬GgÁFaturMlay¦ 

 

 

 TwkGMbil ¬sUluysüúg¦ 
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sMnYrKnøwH     ³ etImanGVIekIteLIgcMeBaHGMbileBlGñkEfmTwkcUl? 

etIGñkGaceXIjGMbilenAkñúgTwkeToteT? etil,ayenHCal,ayGVI? 

karBnül;    ³ GMbil KWCaGgÁFatuEdlGacrlaykñúgTwk)an. eKminGacEjkfamanGMbilenAEpµkNa  

    kñúgTwk)aneTotehIy. l,ayenHKWCal,ayesµIsac;. 

BiesaFn_TI15 ³ kal;süÚmGuksuIt (CaO) nig Twk  

eKalbMNg  ³ sisSGackMNt;BIlkçN³rbs;l,ayminesµIsac;edayEpñkelIkarrMlaykMe)aredayTwk. 

sMPar³ nig sarFatu³  

- kal;süÚmGuksuItrwg¬kMe)ar¦ 

- Ekv 

- eQIsRmab;kUr 

dMeNIrkarBiesaFn¾³         1-  dak;;kal;süÚmGuksIutcUleTAkñúgEkv 

       2- bEnßmTwkcUleTAkñúgdbEkv ehIykUrva. 

 

 

 

 

Gegát³          kkrnwgelceLIgkñúgTwk. 

sMnYrKnøwH     ³  etImanGVIekIteLIgeBlGñkdak;kMe)arcUlkñúgTwk? etIGñksegáteXIjman kal;süÚm 

GuIRduksuIt [Ca(OH)2]Edlminrlayb¤eT? etIl,ayenHCal,ayGVI? 

karBnül;       ³kal;süÚmGuksuItmanRbtikmµCamYyTwkbegáIt)anCaGgÁFatumYy KW 

kal;süÚmGuIRduksuIt  [Ca(OH)2] EdlrlaytickñúgTwk 

ehIyl,ayEdlTTYl)anCal,ayminesµIsac;. 

RbtikmµKImI³    CaO   +   H2O          Ca(OH)2 

 

 

 

 

 

 

 

 

Ca(OH)2 GgÁFaturlaytic 
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CMBUkTI 3 

 

GuksuIt GasuIt nig )as 

 

BiesaFn_TI 16 ³  GgÁFatucg¥úlBN’ 

eKalbMNg  ³ sisSGacBnül;BIGVICaGgÁFatucg¥úrBN’ nigkareRbIR)as;va 

     kñúgkarkMNt;rvagsUluysüúgGasIut nig)as. 

sMPar³nigsarFatu 

- db)øasÞickat;mat;FM²cMnYnbI 

- Twk 

- GgÁFatucg¥úrBN’ ¬Twkés<ekþabBN’sVay¦ 

- dbTwksuTæTeTmYy 

- sUluysüúgsUdüÚmGuIRduksuIt 5 m:Ul  

- GasuItkørIRdic (HCl)  ¬TwklagbgÁn;¦ 

karerobcM ¬Twkés<ekþabBN’sVay¦ 
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kat;és<ekþabBN’sVayCacMENktUc²  .  dak;cMENktUc²enaHcUleTAkñúgqñaMgEdlmanTwk  

bnÞab;mk ykvaeTAdaM[BuH ehIy cak;ykEtTwkés<ekþabBN’sVaycUlkñúgdbTwksuTæTeT .  

 

dMeNIrkarBiesaFn¾³     1- cak;TwkcUlkñúgdbkat;mat;elx 1 rhUtdl;KMnUsRkitTI1rYcEnßms‘Utdl;  

          KMnUsRkitTI2. 

                2- cak;TwkcUlkñúgdbkat;mat;elx 2 rhUtdl;KMnUsRkitTI1     

                      rYcEnßm HCl dl;KMnUsRkitTI2. 

         3-  cak;TwkcUlkñúgdbkat;mat;elx 3 rhUtdl;KMnUsRkit .           

     4-bEnßmTwkés<ekþabBN’sVaybYnsøabRBa)aycUleTAkñúgdbkat;mat;TaMgbIxag  

         elIehIykUrvanig BinitüemIlBN’ . ¬cUremIlrUbPaB¦ 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

  

 

 

 

Gegát        ³ TwkenAkñúgdbkat;mat;elx 3 ERbBN’eTACaBN’exov rIÉ dbelx 2 Edlman 

Twk nig GasuItkørIRdic ERbCaBN’páaQUk  b:uEnþ cMeBaHdbelx 1 EdlmanTwk nig 

sUdüÚmGIuRduksuIt ERbCaBN’ébtg-elOg . 

sMnYrKnøwH      ³ etIeKeRbITwkésçekþabsVayedIm,IGVI? etIvamanBN’dUcemþc enAkñúgTwk GasIut 

nig)as? 

Twk nig NaOH Twk nig GasIutkørIRDic Twk 

(1) (2) (3) 

Twkés<ekþabsVay 
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karBnül;       ³ Twkés<ekþabBN’sVay KWCaGgÁFatucg¥úlBN’GasuIt-)as 

¬karpøas;bþÚrBN’GaRs½yelIkMrit GasuIt-)as enAkñúgsUluysüúg ¦. enAkñúgsU 

luysüúgGasIutvamanBN’páaQUk enAkñúgTwkvamanBN’exovsVay nigenAkñúg 

sUluysüúg)asvamanBN’ébtg b¤elOg. 

 

BiesaFn_TI 17 ³   RbtikmµGasuIt )as ³ NaOH  nig HCl 

eKalbMNg  ³ sisSGacBnül;BIPaBkarpøas;bþÚrlkçN³rbs;sUluysüúgeBlbEnßmsarFatuepSgcUl  

    edayeRbIGgÁFatucg¥úrBN’¬BIGasIuteTA)as¦ 

sMPar³nig sarFatu³ -    db)øasÞickat;mat;mYy 

- Twk 

- GgÁFatucg¥úlBN’ ¬Twkés<ekþabBN_sVay¦ 

- sUluysüúgsUdüÚmGuIRduksuIt (NaOH) 5 m:Ul 

- GasuItkørIRdic (HCl) 

-  søabRBatUc 

dMeNIrkarBiesaFn¾³  1-  cak;TwkcUlkñúgdbkat;mat;mYyrhUtdl;KMnUsRkitTImYy ehIybEnßm                   

                                      GasuItkørIRDiic HCl ¬TwklagbgÁn;¦ rhUtdl;KMnUsRkitTIBIr. 

      2-  bEnßmTwkés<ekþabBN’sVaybYnsøabRBaeBj² cUleTAkñúgdbkat;mat;xag  

            elI ehIykUrva nig BinitüemIlBN’ . 

       3-  cak;sUlusüúgsUdüÚmGuIRduksIutEdlmankMhab; 5 m:Ul cUleTAkñúgdb     

          kat;mat;EdlmanGasuItkørIRDic nig Twkés< ekþabBN’sVay rhUtdl;BN’       

                        sUluysüúgGasuItERbCaBN’ sUluysüúg)as .  

cMNaM    ³ karERbRbYlBN’nwgekItman enAeBlEdleKbEnßmsUdüÚmGuIRduksuIt (NaOH) cUl .  

sMnYrKnøwH     ³ etImanGVIekIteLIgcMeBaHsUluysüúgTwkGasIutkørIRDicenAeBleKbEnßmsUluysüúg)as 

¬sUdüÚmGIURduksIut¦cUl? etIGñkGacsMKal;)anedayrebobNa? 

Gegát        ³BN’rbs;Twkés<ekþabBN’sVayEdlenAkñúgsUluysüúgGasuIkørIRDic KW BN_páaQUk . 

edaysar mankarbEnßmsUluysüúgsUdüÚmGuIRduksuIt BN’páaQUk)anERb 

    CaBN’ébtgelOg . 
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BiesaFn_TI18 ³  Rbtikmµ GasuIt )as  ³ sUdüÚmb‘ÍkabUNat (NaHCO3) nig TwkexµH (Vinegar) 

eKalbMNg  ³ sisSGacBnül;BIPaBkarpøas;bþÚrlkçN³rbs;sUluysüúgeBlbEnßmsarFatuepSgcUl  

    edayeRbIGgÁFatucg¥úrBN’¬BIGasIuteTA)as¦ 

sMPar³nigsarFatu -    sUdüÚmb ‘ÍkabUNat (NaHCO3) 

- TwkexµH 

- fg;)øasÞicføaFMmYy 

- dbkat;mat;tUcmYy 

- Twkés<ekþabBN_sVay 

- eTon 

- søabRBa 

- eQIKUs 

dMeNIrkarBiesaFn¾³         1- cak;TwkexµHRbEhl  2 cm eTAkñúgdbkat;mat;tUcmYy  

           ehIybEnßmTwkés<ekþabBN’sVaycUleTAkñúgTwkexµH . 

   2-  bEnßmemSAemnM BIrsøaRBacUlkñúgEKmmçaénfg;)øasÞic 

   3- bBaÄrdbkat;mat;EdlmanTwkexµH[Rtg;enAEKmmçageToténfg; 

   4-  c,Útxül;ecj[Gs;BIfg;  kan;mat;fg;xagelI ehIy RkLúkbBa©ÚlKñarvag  

        TwkexµH nig emSAemnM 

   5- duteTon ehIydak;vacUleTAkñúgmat;fg 

   6- sÞabsUluysüúgBIxageRkAfg . 

Gegát     ³BN’sVayexovénTwkés<ekþab)anERbBN_CaRkhmQUk enAeBlbEnßmTwkexµHcUl . 

enAeBl EdlTwkexµHRtUv)anlayCamYyemSAemnMenAkñúgfg;)øasÞic manBBuHekIteLIg 

ehIyfg;RtUv)anbMe):ageday]sµ½n ya:grh½s  BN’)anERbCaébtg ehIysUluysüúg 

cab;epþImcuHRtCak; . enAeBleKebIkmat; fg; nig ep¥ógePøIgeTonEk,renaH  ]sµ½n 

EdlecjBIkñúgfg;)anBnøútePøIgeTonenaH . 

sMnYrKnøwH ³ etImanGVIekIteLIgenAeBlGñkbEnßmemSAsUdaeTAkñúgTwkexµH? etIGñkdwgedayrebobNa? 

karBnül; ³ RbtikmµrvagemSAemnM nig TwkexµH KWCaRbtikmµGasuIt-)as dUcEdl)anbgðajenAeBl  

mankarERbRbYlBN’Twkés<ekþabBN’sVay . ]sµ½nEdl)anplit KWCa]sµ½nminRTRTg; 

cMehHeT ¬kabUnDIGuksuIt¦ ehIy l,ayRbtikmµcuHRtCak; ¬CaRbtikmµRsUbkMedA¦ . 
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RbtikmµKimI    CH3COOH   +   NaHCO3             CH3COONa   +   H2O  +  CO2 

 

 

 

 

 

 

 

 

 

 

BiesaFn_ TI 19 ³ kal;süÚmGuksuIt (CaO) nig Twk  (H2O) ¬TwklayCamYyTwk és<ekþabBN’sVay¦ 

eKalbMNg  ³ sisSGacGtþsBaØaNsUlUysüúg)as b¤GasIutedayeRbIGgÁFatucg¥úrBN’. 

sMPar³nigsarFatu³ 

- EkvebEs‘r 

- Twk 

- Twkés<ekþabBN_sVay 

- kal;süÚmGuksIut 

dMeNIrkarBiesaFn¾³     1- dak;kal;süÚmGuksuItcUlkñúgEkvebEs‘r 

   2- bEnßmTwkés<ekþabBN’sVayeTAkñúgEkvebEs‘rkal;süÚmGuksuIt  

 

 

 

 

 

 

 

 

Ca(OH)2 

Twkés<ekþabsVayERbCa 

elOgébtg 

CaO 

TwkEdl 

Twkés<ekþabsVay 

eTonrlt; 

 

TwkexµH nigTwkés<ekþabsVay 

TwkexµH emSAsUda Twlés<ekþabsVay 

l,ayTwkexµH Twkés<ekþabsVaynig 

emSAsUda

eToneqH 
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Gegát      ³ Twkés<ekþabBN_sVayERbCaBN_ébtg 

sMnYrKnøwH   ³ etIdsUluysüúgmanBN’GVIeBlbEnßGgÁFatucg¥úrBN’ ¬Twkés<ekþabsVay¦eTAelI  

    kMe)ar? etIGñkGacR)ab;)aneTfasUluysüúgEdlTTYl)anCaGasIut b¤)as? 

karBnül;     ³ kal;süÚmGuksuItmanRbtikmµCamYyTwkbegáIt)anCaGgÁFatuminrlay ehAfa  

      kal;süÚm GuIRduksuIt  [(Ca(OH)2] EdlsUluysüúgEdlTTYl)anenHCa)as eRBaH  

    vabMErBN’Twkés<ekþabsVayeTACaébtg-elOg. 

 

 

 

 

BiesaFn_TI20 ³  cMehH s<an;F½r nig etsþs<an;F½rDIGuksuIt  

eKalbMNg  ³ sisSGacbegáItGuksIuts<an;F½redaysarcMehHs<an;F½r CamYyGuksIuEsnkñúgxül; nigkar  

 etsþvaedayeRbITwkGiuy:Ut. 

sMPar³nigsarFatu³  

- dbkat;mat;tUccMnYnBIr 

- eQIKUs 

- TwklagrlYb (I2) 

- Twk 

- TwkGuksIuEsn  (H2O2) 

dMeNIrkarBiesaFn_³ 1-  cak;Twk 50 mL eTAkñúgdbC½r rW Ekv 

   2-  bnþk;TwklagrbYs I2 BIr rW bI tMnk;eTAkñúgTwk 

   3- RKElgdbC½r rW Ekv 

   4-  duteQIKUs 3 rW 4 edIm ehIy RbmUlEpSgdMbUg (SO2) cUleTAkñúgEkvmYy  

        epSgeTotEdRKbBIelIEkvTI 1 ya:gCitdUcrUbxageRkam 

   5-  RKLúkl,ayénTwklagrbYs I2 nig s<an;F½rDIGuksuIt SO2 rhUtdl;vabþÚr  

         BN_BI BN_elOgeTAKµanBN_ . 
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Gegát  ³sUluysüúgGIuy:UtERbCaKµanBN’bnÞab;BImanRbtikmµCamYy SO2 Edl)anmkBIkardut  

  k,aleQIKUs . 

sMnYrKnøwH ³ etIGñkGacdwgBIvtþmanéns<an;F½rDIGuksIutenAkñúgEkvxagelITwkGIuy:utedaysarGVI? 

karBnül; ³eBlGñkKUseQIKUsEdlmans<an;F½r begáIt)anCas<anlF½rDIGuksIutenAkñúgEkvxagelI. 

edIm,IdWgfa ]sµ½nEdlekIteLIgCas<an;F½rDIGuksIutKWGaRs½yeTAkar)at;BN ’rbs;TwkGIuy:Ut 

EdlERbBN’BI elOgeTACaKµanBN’. enHbBa¢ak;BIkareFVIGtþsBaØaNs<an;F½rDIGuksIut. 
 sUmemIlRbtikmµxageRkam ³ 

   S     +     O2                    SO2 ( )anmkBIkardutk,aleQIKUs) 

   2H2O2      +       I2    +   SO2    2HI      +     H2SO4 

 

 

BiesaFn_TI 21 ³ karerobcMsUluysüúgs‘Ut NaOH 5 m:Ul¬karbgðajrbs;RKU¦2 

eKalbMNg  ³ sisSGacdwgBIreboberobcMsUluysüús‘UtkMhab; 5 m:Ul 

sMPar³nigsarFatu ³ 

- s‘Ut NaOH 

- EkvEG‘kELk cMnuH 500 mL 

- søabRBamYy 

dMeNIrkarBiesaFn_ ³ 1-  dak;s‘Ut 100Rkam cUlkñúgEkvEG‘kELn 

   2- bEnßmTwkrhUtdl;cMnuHRbEhl 400 mL . RKelgfñm²edIm,IrMlays‘Ut  

                                           
2 cMeBaHkarBiesaFenHKWRKUCaGñkeFVIEtb:unenaH eRBaHvaGaccMnayeBlyUr nig maneRKaHfñak; 

BN’elOg KµanBN’ 

H2O 

TwkGIuy:Ut 
 eQIKUs 

 
TwkGIuy:Ut 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 
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        ykédsÞabedayRbugRby½tñeRBaHvaekþA ¬CaRbtikmµbeBa©jkMedA¦ .  

 

 

 

 

 

 

 

 

 

 

 

 

 

BiesaFn_TI22 ³ karrMlay s‘Utkat; 

eKalbMNg  ³ sisSGacBnül;BIlkçN³énkarrlayrbs;dMus‘Ut.  

sMPar³nigsarFatu 

- bMBg;sak  TRmbMBg;sak  de®gáóbsMrab;cab;bMBg;sak 

- Twk 

- Rkams‘Ut 

dMeNIrkarBiesaFn_ ³ 1- dak;s‘UtbnþiccUlkñúgbMBg;sak 

   2- bEnßmTwk 3 sg;TIEm:Rt ehIyRKelgvafñm² 

Gegát    ³bMBg;sakeLIgekþA 

sMnYrKnøwH   ³ enAeBlEdldMus‘UtrlaykñúgTwk et ImanGVIekIteLIg? ekþA b¤RtCak;? 

karBnül;  ³ CaFmµta GgÁFaturwgmYycMnYneLIgkMedA rW cuHRtCak; enAeBleKrMlayva.  

   cMeBaHdMus‘Ut enAeBlrlaykñúgTwkKWvabeBa©jy:agxøaMg. 

 

BiesaFn_TI 23 ³ kal;süÚmkabUNat ¬sMbkBgman;¦ CamYyGasuItkørIRdic HCl ¬TwklagbgÁn;¦  

eKalbMNg    ³ sisSGacGtþsBaØaNBI]sµ½nEdl)anBIRbtikmµrvagsMbks‘ut nig HCl 

sMPar³nigsarFatu³ 

- sMbkBgman; 

- GasuItkørIRDic 

NaOH 

Twk 

NaOH  5M   
Rkelg 

Twk 

 
minmanÉksaeyagenAkñúgesovePA 

GtßbTeT b:uEnþvasMxan;Nas;edIm,I[ 

sisSyl;. 



BiesaFn_ KImIviTüa nig rUbviTüa sRmab;fñak;eron 

65 

 

- EkvEG‘kELn cMnuH 100 mIlIlIRt 

- fg;)øasÞic 

dMeNIrkarBiesaFn_ ³   1- bMEbksMbkBgman;[eTACabMEnktUc² bnÞab;mkdak;vacUlkñúgEkv 

   2- cak;GasuItkørIRDic ¬RbEhl 10-20 mL ¦cUlkñúgEkv 

   3- ykfg;)øasÞicRKbBIelImat;Ekv 

   4- bnÞab;BIfg;)anpÞúk]sµ½n eyIgcak;TwkkMe)arføacUleTAkñúgfg;edIm,Ietsþ]sµ½n  

        enaH  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gegát    ³BBuHkekIteLIg ehIyfg;)aøsÞiceLIge)a:g. 

sMnYrKnøwH   ³ etImanGVIekIteLIgenAeBlGñkcak;GasIutkørIRDiceTAelIsMbks‘ut? 

   etIGñkKitfa]sµ½nenHCa]sµ½nGVI? etImanGVImkbBa¢ak;? 

karBnül;  ³BBuHmann½yfa ]sµ½n)abkekIteLIgBIRbtikmµrvagsMbks‘ut nig HCl ehIy 

]sµ½nKWCamUlehtuEdleFVI[fg;)øasÞice)a:g nigTwkkMe)arERbCal¥k;bBa¢ak;fa 

]sµ½nenaHCa ]sµ½nkabUnic. 

smIkartagRbtikmµ³ CaCO3(s)  +  2HCl (l)     CaCl2(aq)  +  CO2 (g) +  H2O (l)  

  Ca(OH)2   +   CO2             CaCO3 (s) +  H2O (l) 

 

 

HCl 
sMbkBgman; 

fg;)aøsÞic 

TwkkMe)arføa 

TwkkMe)arføaERbCal¥k; 
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esckþIbEnßmTI 1³  bBa¢ITIkEnøg nigtémøsMPar³ nigsarFatu  

   BiesaFn_viTüasa®sþ  

 

l>r eQaµHsMPar³ nig sar³Fatu cMnYn tMélray GaRs½ydÐan 

1 sUdüÚmGIuRduksIut (NaOH) 1 Kg 4000 r tUbelx21 pSaGUrb¤sSI PñMeBj 

2 Tg;Edgs‘ulpat (CuSO4) 1 Kg 15000 r tUbelx21 pSaGUrgb¤sSI PñMeBj 

3 TWkGuksIuEsnen (H2O2) 1yUr 3500 r Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 

4 TwkGIuy:Ut  1yUr 8000 r Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 

5 cegáógGakul 1 1 dUløa pÞHelx 5 Eo pøÚv173 sgáat;GULaMBic/ 

pSarGULaMBic/ PñMeBj 

6 Gakul 1yUr 2>80 dUløa Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 

7 bMBg;sak 1 300r Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 

8 EkvebEs‘ (100mL) 1 1/5 dUløa Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 
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9 EkvEG‘kELntUc (100mL) 1 1/5 dUløa Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 

10 EkvEG‘kELnFM (500mL) 1 2/5 dUløa Ek,rrbgvtþmham®nþI sgáat;GUrLaMBic 

pøÚv173 PñMeBj 

11 emS:AemnM (NaHCO3) 1RbGb; 1/30dUløa pSarTMenIb Lak;KI PñMeBj 

12 l½kç 1 300r tUbelx21 pSarGUrb£sSI PñMeBj 

 
 

 

 

 

esckþIbEnßmTI 2  bBa¢Itémø nigcMnYnsMPar³BiesaFn_sMrab;karesñIsMu 

 

l/r ]bkrN_ b¤sarFatu brimaN 
témø)a:n;saµn 

( US $ ) 

srub 

(US $) 

 

1 
bMBg;sak (Test tubes) 

20 $ 0.075 $ 1.50 

2 
bMBg;saktUc (Test tubes) 

20 $ 0.015 $ 0.30  

3 
EkvebEs‘r 100 m/l ( Beakers(100mL)) 

3 $ 1.50 $ 4.50 

4 
EkvebEs‘r 500 m/l ( Beakers(500mL)) 

3 $ 2.50 $ 7.50 

5 
EkvEG‘kELn 500 m/l 

 (Erlenmeyer Flask (500mL)) 

3 $ 2.50 $ 7.50 

6 
EkvEG‘kELn 100 m/l 

 (Erlenmeyer Flask (100mL)) 

3 $ 1.50 $ 4.50  

7 
sñb; 

3 $ 2.00 $ 6.00 

8 
CBa¢Ig 

3 $ 2.00 $ 6.00 

9 
dbmank,al;va:l; 

3 $ 0.63 $ 3.78 

10 
eQIKUs 1 kBa©b; 

$ 0.50 $ 0.50 

11 
dbdak;l½kç 

10 $ 1.00 $ 1.00 

12 
fg;)aøsÞicFM 

100g $ 0.25 $ 0.25 

13 
fg;)aøsÞictUc 

100g $ 0.25 $ 0.25 
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14 
degáóbtUc 

6 $ 0.25 $ 1.50 

15 
degáóbFM 

6 $ 0.38 $ 2.28 

16 
Ekv 1 RbGb; 

$ 2.00 $ 2.00 

17 
ké®nþ 

6 $ 0.38 $ 2.28 

18 
TwkGuksIuEsn H2O2 2 yYr 

$ 0.9 $ 1.8 

19 
Gal;kul (97%)  2 db 

$ 0.625 $ 1.25 

20 
TwkGIuy:Ut 6 db 

$ 1.00 $ 1.00 

21 
canC½rFM 

6 $ 0.375 $ 2.25 

22 
RkdasGaluymIj:Úm 1 dMu 

$ 1.20 $ 1.20 

23 
emSAemnM Baking Soda 1 kBa©b; 

$ 1.30 $ 1.30 

24 
dIs 1 RbGb; 

$ 0.10 $ 0.10 

25 
cegáógGal;kul 

6 $ 1.00 $ 6.00 

26 
és,rMurbYs 1 kBa©b; 

$ 0.15 $ 0.15 

27 
eb:ge)a:g 1 kBa©b; 

$ 2.00 $ 2.00 

28 
TwklagbgÁn; (Supper OK) 1 db 

$ 1.13 $ 1.13 

29 
eRbgqa 1 db 

$ 1.33 $ 1.33 

31 
Tuyeya 1 kBa©b; 

$ 0.375 $ 0.375 

32 
eTontUc 1 kBa©b; 

$ 0.25 $ 0.25 

33 
eTonFM 3 kBa©b; 

$ 0.50 $ 0.50 

34 
emSAeBat 1 kBa©b; 

$ 1.45 $ 1.45 

35 
TwkexµH 6 db 

$ 0.375 $ 2.25 

36 
sac;CUrexov (CuSO4) 

1Kg $ 3.75 $ 3.75 

37 
emsab‘U NaOH 

1Kg $ 1.00 $ 1.00 

38 
sMlI 2 kBa©b; 

$ 0.25 $ 0.50 

39 
cgáwHb¤sSI ½ kBa©b; 

$ 0.60 $ 0.60 

40 
sab‘Ulagcan 1 db 

$ 0.60 $ 0.60 

41 
l½kç 9 kBa©b; 

$ 0.075 $ 0.675 
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42 
GMbil  2 kBa©b; 

$ 0.375 $ 0.75 

43 
bnÞat; 2 kBa©b; 

$ 1.10 $ 2.20 

44 
TRmeCIgbI 

3 $ 2.00 $ 6.00 

45 
TRmbMBg;sak 

3 $ 1.00 $ 3.00 

46 
bnÞat; 

1 $ 2.00 $ 3.00 

srub 
$ 98.05 

 

 

 

 

 

 

 

 

esckþIbEnßmTI 3³   pøaksBaØasRmab;RKUerobcMsMPar³BIesaFn_ 

cMnaM ³ RKUCaeRcIneBl)anTTYlsMPar³BiesaFn_viTüasa®sþsRmab;fñak;eronehIyElgeRbIedaysarEtmin)anbitpøak 

sBaØa nigerobcM. ftcM;lgpøaksBaØaxageRkamGacCYykñúgkarerobcMsMPar³fñak;eron b¤bnÞb;BiesaFn_rbs;Gñk)an. 
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