
 



 

 



 

िवषय वस त् 

 

प�रचय                                                                                                                                           1           

राष्टयरीय षिाररकाा र– 2019 िेरकंचालनरिेरयलएरकमय                                                                      2            

य दालयररिारचयन                                                                                                                           2     

य �पोषण                                                                                                                                       2    

अिादयमिरक योग                                                                                                                           2                  

य दालयरय ं्न                                                                                                                               3                    

जलरि�रजांचरिेरयलएरययरयाएं                                                                                                            5                                           

.        1. जलरिेरनमनूेरएितरिरना                                                                                                        5                                 

.        2. जलरि�रफोयमंगर�मता                                                                                                           8                                          

.        3. जलरि� pHरिारप�र�ण                                                                                                        10                                         

.        4. जलरि�रकमपणूणर�ारता िारप�र�ण                                                                                            10                                         

.        5. जलरमेर घलेर हएरिघ लर ोकरपदााण                                                                                              15                                

य सता�रतरअय्गम                                                                                                                           17 

अधययनरिेरप�रणामरि�र�रपोयिटग                                                                                                         17                                  

गगूलरफॉमणर रनेरिेरयलएरययरयारर                                                                                                 18 

 

 

 

 

 

 

 

 

 

 



 

                                                                                          

CONTENTS  

 

Introduction                                                                                                                                                            28              

Dates for Conduct of Rashtriya Avishkar Saptah – 2019                                                                           29     

Selection of School                                                                                                                                                 29 

Funding                                                                                                                                                                     29       

Academic Support                                                                                                                                                  29            

School Management                                                                                                                                              29 

Procedures for Testing of Water                                                                                                                       32                          
.         1. Collection of Water Sample                                                                                                                   32                          
.         2. Foaming Capacity of Water                                                                                                                   32                        
.          3. Testing the pH of Water                                                                                                                         35                              
.         4. Testing Total Alkalinity of Water                                                                                                        37                                                 
.          5. Total Dissolved Solids in water                                                                                                           41                            

Extend Learning                                                                                                                                                     43                  

Reporting the Results of Study                                                                                                                          44 

Procedure for Filling Google Form                                                                                                                   45 

 



1 
 

 

राष्ट् आिवष्ार स�ाह 2019 ्े िलए िदशािनद�श 

 

प�रच्  

िव�ान प्रोि्यौ और नवाचार वेि�य स्र पर राष्ट् िवयास ये प्रम संचालय ये �प ्े उभरे ह ै। भार् सरयार ये 

्ानव संसाधन िवयास ्ंताल् न ेिव�ान और ्िण् ये �ानाजरन य् आनन्पपणर और साथरय ्ि्िविध बनान ेये िलए 

िज�ासा एव् सजृनात्मय्ा यौ भावना य् प्िष् यरन े ये िलए और नवाचार एवं प्रोि्यौ ये उप््् पर ध्ान 

येिन्् यरन ेये िलए राष्ट् आिवषयार अिभ्ान (र.आ.आ.) यौ सथापना यौ ह ै।  
सयप लट िश�ा ये ्ाध्ि्य और उचच ्ाध्ि्य स्र पर ््जनाबद प््् यरना और िव�ान एवं प्रोि्यौ या 

उप््् यर्े ह�ए ्हतवपपणर सथानट् प�र््जनाओ ंपर या्र यरना पाठ््क् ये ्हतवपपणर भा् ह ै। सयप ल ये िवरािथर्र 
य् अनवेषण और नवाचार ये िलए प्तसािह् यरने ये िलए उनह ेप््् यरन ेय् उतसािह् यरना अत्न् आवश्य ह ै।  

भार् सरयार ये ्ानव संसाधन िवयास ्ंताल् ये पट.ए.बट. या्रक् ये अन््र् राष्ट् शैि�य अनरसंधान और 
पिश�ण प�रष् ् (एन.सट.ई.आर.टट) ये िव�ान एवं ्िण् िश�ा िवभा् नई ि्ललट न ेपस्ाव ि््ा ह ैिय अकटपबर ्ाह 

येम्टसरेमहफ्ेम ्ेम14 अकटपबर से 21 अकटपबर 2019 (क्रियमडॉ. ए.पट.जे. अब्रल यला् यौ जं््ट ि्वस अकटपबर 
्हटन े्े आ्ट ह)ै य् राष्ट् आिवषयार स�ाह – 2019 घ्िष् िय्ा जा सय्ा ह ै। इस स�ाह ्े ्शेभर ये हर बलाय 

ये यर छ सयप लर ये ्ाध्ि्य और उचच ्ाध्ि्य स्र ये सभट छात स्ान �प से एन.सट.ई.आर.टट दारा िवयिस् 

ि्शािन्�शर या अनरसरण यर्े ह�ए य्ई अध््न यरे्े िजस्े प््् िनिह् ह् । ् ेप््् सयप ल/ पाठशाला ये स्् ् े

प्््शाला ् ेया्र ये िलए ि्् े्ए यालांश (पट�र्ड) ्े ियए जा सय्े ह।ै  
इस या्रक् या उदशे् िवरािथर्र ् ेप्््/ प्रवे�ण य् यरन ेये िलए उतसाह उतपनन यरना ह ैिजससे वह िव�ान 

और ्िण् ये पि् पे�र् ह् सये । इसे पा� यरन ेये िलए एय ्रटया ्ह ह् सय्ा ह ै िय िवराथा आ् ्रदर और 
सथानट् स्स्ाओ ंयौ स्झ और संवे्नशटल्ा ्े भा्ट्ार ह् ।  

जल सभट जटवर या अिस्तव बनाए रमन ेये िलए अि् आवश्य ह।ै शरद जल यौ प्ार� और सरलभ आपपि्र सभट 
य् उपलबध ह्नट चािहए। शरद पे्जल पा� यरन े ये िलए हर संभव प्ास िय्ा जाना चािहए। इसिलए, शैि�य 

�ि�य्ण से ्ह ्हतवपपणर ह ै िय छातर य् यर छ परट�ण पिक्ाओ ं से अव्् यरा्ा जाए िजससे व े अपन े �ेत ् े

सररि�् पे्जल यौ उपलबध्ा ये बारे ्े जा्�य और स्यर  ह् जाएँ। इसट बा् य् ध्ान ्े रम् े ह�ए ''राष्ट् 

आिवष्ार स�ाह – 2019'' ्नान ेये िलए ''जल सरं�ण एवं जल ्� गुणव�ा ्ा िनधाररण '' य् एय िवष् ये 

�प ्े पस्ािव् िय्ा ््ा ह।ै ्ह ह्ारे ्शे ्े शरद पे्जल यौ उपलबध्ा ये बारे ् ेजा्�य्ा यौ लहर फैलाने ् े

सहा्य ह् सय्ा ह।ै िव�ान एव ं्िण् िश�ा िवभा् दारा िवयिस् ि्शािन्�शर ्े जल ये न्पनर या परट�ण यरने ये 

िलए 4 पेरा्टटर् ना््: फ्ि्ं् �््ा, pH, जल यौ संपपणर �ारट््ामऔरमजलम्ेमघरले  ह�एमयर लमठ्समप्ाथर मयौ  

पिक्ाए ्ट ्ई ह ै।  
सयप लर दारा ियए ्ए अध््न ये प�रणा् ्प् ल फा्र ये ्ाध्् से ऑनलाइन एयत ियए जाएं् े । अध््न ये 

प�रणा् डट.ई.एस.ए् दारा संयलन ये प�ा् ्िव�ेषण यरये साझा ियए जाएं् े।  
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राष्ट् आिवष्ार स�ाह – 2019 ्े सचंालन ्े िलए सम्  

राष्ट् आिवषयार स�ाह – 2019 ्शे ये पत्ेय बलाय से एय सयप ल ्े 14 अकटपबर से 21 अकटपबर 2019 ये ्ोरान 

आ््िज् िय्ा जाना ह।ै ्रिप, असाधारण प�रिसथि््र ्े, जैसे िय परट�ाओ,ं छर �ट्र ् ेराष्ट् आिवषयारमस�ाह  

2019 ्नान ेये िलए ियसट अन् स�ाह या च्न यर सय्े ह ै(वरट््ा अ्ले स�ाह य् ्ट जाए) ।  
 

स क् ल ्ा च्न   

राज्/संघ शािस् �ेत य् राष्ट् आिवषयार स�ाह  2019 ्नान ेये िलए पत्ेय बलाय से 3-5 सयप लर या च्न यरना 
ह ैिजस्े ्ाध्ि्य और उचच ्ाध्ि्य स्र यौ य�ाएँ ह् । ्ि् संभव ह् ्् 1-12 य�ा वाल ेसयप ल चरन ेजा सय्े 
ह ै। सयप ल या च्न यर्े स्् यर छ ्ानयर य् ध्ान ् ेरमना चािहए । च्िन् सयप लर ्े िव�ान/ रसा्न यौ या्रशटल 

प्््शालाएँ ह् । ्ि् संभव ह् ्् सह-िश�ा सयप लर या च्न िय्ा जाए । ्ि् संभव न ह् ्् ्ह सावधानट बर्ट 
जानट चािहए िय राज्/संघ शािस् �ेत ये बालय एवं बािलयाओ ं ये सयप लर यौ ल्भ् स्ान संख्ा च्िन् ह्। 
सयप लर या च्न यर्े स्् ्ह सरिनि�् यर ल ेिय शहरट और गा्टण सयप लर या बराबर पि्िनिधतव ह् । 

यर छ राज्र और संघ शािस् �ेतर ्े ्ाध्ि्य और उचच ्ाध्ि्य सयप ल अल्-अल् ह ै। ऐसट िसथि् ्े बलाय 

से एय ्ाध्ि्य सयप ल और एय उचच ्ाध्ि्य सयप ल या च्न िय्ा जा सय्ा ह ै । ्ि् संभव ह् ्् राष्ट् 

आिवषयार स�ाह ्े ्ह ््नर सयप ल सं््जन ्े या् यर सय्े ह ै । िवशेष प�रिसथि््र ्े यर छ ऐसे संघ शािस् �ेत 

जहां बलाय नही बन ेह,ै पत्ेय यलसटर/ज़्न से यर छ सयप लर या च्न िय्ा जा सय्ा ह ै।  

 

िव�पोषण 

जल सरं�ण एवं जल ्� गुणव�ा ्ा िनधाररण  यरन ेये िलए सरझाई ्ई पिक्ाओ ंये िलए आवश्य वस्रएं ियसट 
भट उचच ्ाध्ि्य िवराल् यौ पपरट ्रह या्रशटल िव�ान/ रसा्न शा� प्््शाला ्े उपलबध ह््ट ह ै। ्रिप, ्ह 

सरझाव ि््ा जा्ा ह ै िय राज्/संघ शािस् �ेत राष्ट् आिवषयार स�ाह – 2019 ये ्ोरान ह्ने वाल ेजल परट�ण 

अध््न ये िलए यर छ आवश्य वस्रओ ंय् मरट्न ेये िलए पि् सयप ल ₹ 2000-3000 आवंिट् यर सय्े ह ै।  उन 

राज्र/संघ शािस् �ेतर ् ेजहां पत्ेय बलाय से एय ्ाध्ि्य और एय उचच ्ाध्ि्य सयप ल या च्न िय्ा ह्, 
पत्ेय सयप ल य् ₹ 2000- 3000 आवंिट् यर सय्ा ह।ै इस उदशे्औ ये िलए राज्व/संघ शािस् �ेत पटएबट ये ्ह् 

आवंिट् अपन ेधन या उप््् यर सय्े ह ै। 

 

अ्ादिम् सह्ोग   

एस.सट.ई.आर.टट (SCERT) और डाइटस (DIETs) ये संया् स्स् च्िन् सयप लर य् अया्ि्य सहा््ा ् े

सय्े ह ै । सयप लर ये नज्टय िसथ् उचचम िश�ा संसथानर ये संया् स्स् भट सिम्िल् ह् सय्े ह।ै बलाय स्र 
पशासय राष्ट् आिवषयार स�ाह-2019 ्े प्््र ये सरसाध् संचालन ये िलए सयप लर या भ्ण यर सय्े ह ै।  
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स क् ल प्ंधन  

सयप ल ्े या्रक् आ््जन ये िलए सयप ल पबंधन बह�् ्हतवपपणर ह ै।  

सामूिहक कायर : राष्ट् आिवषयार अिभ्ान स�ाह ्े अध््न ये सफल संचालन ये िलए बटआरसट, सटआरसट, 
सयप ल ये प्रम, िश�य, प्््शाला प�रचारय आि् सिह् पत्ेय यौ भा्ट्ारट आवश्य ह््ट ह ै। सा्पिहय या्र ्े 
स्ान ल�् ये िलए सभट स्स्र यौ सा्पिहय भा्ट्ारट यौ आवश्य्ा ह््ट ह ै। सा्पिहय या्र ्भट संभव ह ैजब 

सिम्िल् सह्््ट भलट पयार से या्र य् सफल बनान ेये िलए अपन े्ाि्तवर ये बारे ्े जान् ेह् । इसिलए सभट 
स्स्र य् उनयौ िजम्े्ारट या या्रभार पहल ेसे हट िव्�र् यर ि््ा जाए । ्ह सरिनि�् ह् जाना चािहए िय सभट 
सिम्िल् स्स् अपनट िजम्े्ारट जान् ेह् । 

 

उिचत सतत अनुसात िवदािारयर क� भागीदाती : च्िन् सयप लर ये नौवट से बारहवी य�ा ये सभट िवराथा  सयप ल यौ 
स्् सारणट ्े िव�ान/रसा्न यौ प्््शालाओ ं्े या्र यरन ेये िलए ि््े ्् ेस्् ्े प््् यरे् े। िवराथा सथान 

यौ सरिवधा और आधारभप्  सरिवधाओ ंये अनरसार ्टन ्ा अिधय ये स्पह ्े प््् यर सय्े ह ै। ्ि्मप्््शालाम्मे
ज्हमयौमय्टमह्म््मप्््शालामयेमबाहरमबरा््ामपरमटेबलमइत्ासि्मयौमक्टवसथालमयरमप्््मयरामसय्ेमहमै।म 

अध््न ये िलए प््् यरन ेयौ पिक्ा : या्रक् यौ सफल्ा ये िलए आवश्य ह ैिय प्््् या ्हतव और उसय् 
यरन ेये िलए िक्ािविध य् अचछट ्रह स्झ िल्ा जाए । इसये िलए िश�यर, सयप ल ये प्रमर, िश�ा पशासयर 
आि् य् ि्शािन्�श िजस्े प््् यौ िक्ािविध ह्, पहल े से िव्�र् ियए जा सय्े ह ै । िवरािथर्र य् जल ये 

परट�ण पर प््् यरन ेये िलए िक्ािविध प्ान यौ जा सय्ट ह ै। 

पयरग कतने के दौतान िश�कर क� भूिमका : िश�य िवरािथर्र दारा वै�ािनय पयार से प्््र य् यरने ये िलए 

पहल े से हट ि्शािन्�श प्ान यर सय्े ह ै । िश�य प्््र य् यरन े ये िलए िक्ािविध ब्ा सय्े ह ै । िश�य 

िवरािथर्र य् अध््न ये उदशे्, वै�ािनय पयार से अध््न यरन ेयौ िविध, वै�ािनय पयार से ऑयड़े इयटा यरने, 
प््् ये ्ोरान उनह ेक्ा सावधािन्ां बर्नट चािहए और  प््् यरन ेसे पहल ेयौ ्ै्ारट ये िवष् ्े जा्�य यर 
सय्े ह ै। 

िव�ान औत तसायन शा� पयरगशाशा क� तैयाती औत भौितक वातावतण : प्््शाला  सहा्यमअथवामइससेम
स्◌्ा◌्◌ानदमिश�यम्ामय्ा िव�ान ये प्््् ये िनधार�र् यालांश (पट�र्ड) से पहले समबंिध् िश�य ये िन्�शानरसार 
प्््शाला यौ ्ै्ारट यर सय्े ह ै िजससे प््् य् आसानट से यरन ेये िलए आवश्य सा्गट आसानट से पा� ह् 
जाए और अक्वसथा उतपनन ना ह् । या् यरन ेवालट ्ेजे इस पयार से क्विसथ् यौ जा सय्ट ह ै  िजससे िवराथा 
स्पह ्े या्र यर सये और स्् न� ना ह् । 

वातावतण : प्््शाला ् ेप्््र य् सा्ान् िनत् क् ये अनरसार िय्ा जाए सयारात्य, शान् और सरम् या्र 
वा्ावरण ् े।  िश�य िवरािथर्र य् ्ह ब्ा सय्े ह ैिय उनह ेिविभनन ऑयड़े पा� ह् सय्े ह ै और तरिट्् यौ भट 
उम्ट् यौ जा सय्ट ह ैिजससे ियसट भट िवराथा  ् ेय्ई डर, िचं्ा ्ा ्नाव न ह् और िवरािथर्र य् नैि्य ्पल्र 
यौ ओर प्तषािह् िय्ा जा सये । 
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कायर्म के बाते मे जाग�कता : िवरािथर्र य् या्रक् ये पि् जा्�य यरन ेये िलए, सयप ल य् सयप ल प�रसर ये 

भट्र एय प्सटर ल्ाना चािहए । प्सटर य् या्ज/ यपड़े पर हाथ से िचित् िय्ा जा सय्ा ह ै।  

 

 

 

 

 

 

 

सयप ल जल सरं�ण एवं जल ्� गुणव�ा ्ा िनधाररण  ये सथान पर सथानट् भाषा ् ेय्ई आयषरय शटषरय चरन 

सय्े ह ै। 
एसए्डटसट ये स्स्् और सथानट् स्र् ा् ये ल््र य् या्रक् ये बारे ्े अव्् यरा्ा जाए और उनह े

अध््न ये िनषयषष य् साझा यरन ेये िलए अिं्् ि्न आ्ंित् िय्ा जाए।  

सकूश सतत पत िनषककष कर साझा कतना: िवराल् सभट स्रर पर िनषयषष य् क्ापय �प से साझा यर सय्े ह ैजैसे 

िय नवी से बारहवी ये अि्�र� अन् य�ाओ ंये िवरािथर्र ये साथ, अिभभावय, स्र् ा् इत्ाि् ये साथ । पत्ये 

सयप ल ्े ियए ्ए जल परट�ण प््् ये बारे ्े जानयारट साझा यरना इस अध््न या ्हतवपपणर पहलप ह ै । ्ह 

िवरािथर्र, िश�यर और सयप लर य् ्हसपस यरवाए्ा िय उनये दारा िय्ा ््ा अध््न ्हतवपपणर ह ै। ऐसट जानयारट 
िनमनिलिम् पयार से साझा यौ जा सय्ट ह:ै 

1. िवराथा अपन ेअनरभवर य् अन् िवरािथर्र ये साथ (य�ा एय से आठ) साझा यर सय्े ह ै। साझा यौ ्ई 

जानयारट ्े िनमनिलिम् बा्र पर ध्ान ्नेा चािहए:  

i) ्ि् संभव ह् ्् प्््र या प्शरन  

ii) उनये अनरभव  

iii) उनह्न ेक्ा सटमा 
iv) ियन यिठनाई्र या सा्ना यरना पड़ा 
v) उनह्न ेजल यौ ्रणव�ा ये बारे ्े क्ा जानयारट पा� यौ  

2. िवराथा पपरे सयप ल ये िनषयषष ये बारे ्े आलेम ्ै्ार यर सय्े ह ैऔर इसे यर छ सथानट् स्ाचार पतर ् े

पयािश् यरा सय्े ह ै। िवरािथर्र ये िलए िपंट ्टिड्ा ्े अपना या् पयािश् ह्ना याफौ प्तसाहन वाला 
ह््ा और उनये ्ा्ा िप्ा ये िलए सं्रि� यौ भावना लाए्ा ।  

3. प�रणा्र य् न्रपािलया ्ा सवचछ्ा ्ा सावरजिनय सवासस् इत्ाि् ये िलए िजम्े्ार अन् िनया्र ये 

साथ भट साझा िय्ा जा सय्ा ह ै।  
4. िश�य अध््न ये बारे ्े राज् ये पशासयर और एन.सट.ई.आर.टट ये साथ अपन ेअनरभव साझा यरे । उनह े

सरधार ये िलए सरझाव ्ने ेये िलए भट यहा जा सय्ा ह ै।  
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िजला िश�ा अिधयारट भट ऐसट क्वसथा यर सय्े ह ै्ािय िवराथा और िश�य बलाय ये भट्र अन् सयप लर ये 

िवरािथर्र और िश�यर ये साथ अपन ेअनरभव साझा यर सये ।  

 एन.सट.ई.आर.टट ये साथ िनषयषष या साझायरण: सयप ल ्प् ल (Google) फा्र भर यर एन.सट.ई.आर.टट ये 

साथ िनषयषर साझा यरे्े । इस फा्र य् एन.सट.ई.आर.टट दारा प्ान ियए ्ए वेब िलंय से पा� िय्ा जा सय्ा ह ै

(https://bit.ly/2mhhZ9T) सयप लर से अनरर्ध ह ैिय वह ्प् ल फा्र ये साथ या्रक् यौ यर छ ्सवटरे भजेे (्सवटरर 
य् स्ाटर ््बाइल फॉन या उप््् यरये िल्ा जा सय्ा ह)ै। सयप ल दारा राष्ट् आिवषयार स�ाह – 2019 ये 

संचालन यौ स्ाचार पतर ् े�रप�टर (्ि् य्ई ह्) यौ य्रनर यौ ्सवटरे भट ्प् ल फा्र ये साथ भजेट जा सय्ट ह।ै   
 

जलमसंर�णमएवंमजलमयौम्रणव�ामयामिनधाररण  ्े  िलए  पिर्ाएर   

सभट जटवर या एय बड़ा भा् जल से बना ह््ा ह।ै जल सभट जटवर या अिस्तव बनाए रमन ेये िलए एय ्हतवपपणर 
्ोि्य ह।ै  

जल ये न्पन ेया परट�ण यरन ेये िलए चार पैरा्टटरर ना््: फ्ि्ं् �््ा, pH, जल यौ संपपणर �ार्ामऔरमजलम
्ेमघरले ह�एमयर लमठ्समप्ाथर  यौ पिक्ाएँ आ्े ्ट ्ई ह।ै इन पिक्ाओ ंया उप््् यरये जल ये ्् से चार ्य न्पनर 
या परट�ण यर सय्े ह।ै  

 

1.  जल ्े नमकने ए्त ्रना  

एय साफ और सपमट याँच यौ ब््ल ले िजस्े यॉयर  अथवा ढकयन ल्ा ह्। इसे ््-्टन बार न्पन ेये जल से ध्यर 
इस्े न्पन ेया जल भर ले।  

1. ्ि् जल नल से लेना ह् ्् जल भरन ेसे पहल े्् ि्नट ्य नल से जल य् बह्ा रहन े ्।े 
नोट - 2मि्नटम्यमबह्ेमह�एमपानटमय्मियसटमब्रनम्ेमइयटामयरयेमउसयामउप्््मयरे। 

2. ्ि् जल �्् जैसे ्ालाब/ यरं आ इत्ाि् से जल भरना ह् ्् अपने से बड़े क्ि� यौ िन्रानट ्े जल 

भरे।  

 

2. जल ्� फोिमंग �मता 

प�रच् 

जल एय रं्हटन, ्ंधहटन और सवा्हटन ्व ह््ा ह।ै ्ह अत्िधय ्ह�वपपणर िवला्य ह।ै ह्ारे ्िैनय जटवन ् ेजल 

या एय ्हतवपपणर उप््् यपड़े ध्न ेये िलए ह।ै ्ृ् र जल यपड़े ध्न ेये िलए उप्र� ह््ा ह।ै ्ह साबरन ये साथ झा्  

बना्ा ह ै और प�ृ्ल (Scum) नही बन्ा। ्ह िवले् यैिलश्् और ्ै्नटिश्् लवणर से ्र� ह््ा ह।ै लेियन 

यैिलश्् और ्ैगनटिश्् ये हाइड्जन याब�नेट, कल्राइड और सलफेट लवण यौ उपिसथि् जल य् यठ्र बना्ट ह।ै 
यठ्र जल ्े साबरन या झा् नही बन पा्ा। यपड़र य् यठ्र जल से ध्ना बह�् यिठन ह््ा ह ैक्रिय अिधय साबरन 

यौ आवश्य्ा ह््ट ह ैऔर प�ृ ्ल (Scum) बन जा्ा ह ैिजसे आसानट से ध््ा नही जा सय्ा ह।ै घर पर ्ा उर््र 
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्े यठ्र जल उबालन ेसे ये्लट,  ््र पानट ये पाइपर, बॉ्लर् और रेिडएटरर ्े यठ्र जल से लवण ज् जा्े ह।ै ्ह 

तवचा य् भट शरषय बना्ा ह।ै  

हमे क्ा ्रना है? 

जल यौ यठ्र अथवा ्ृ् र पयृि् य् ्रणात्य �प से जानन ेये िलए यठ्र जल एवं आसर्  जल ये न्पनर यौ साबरन से 

झा् बनान ेयौ �््ा यौ ्रलना यरनट ह ै। 

इस्े पटछे िव�ान 

जब साबरन य् जल ्े ि्लायर िहला्ा जा्ा ह ै्् झा् उतपनन ह््ा ह।ै साबरन से झा् बनन ेया यारण साबरन ये अणर 
्े हाइड्िफिलय और हाइड्फ्िबय भा्र यौ उपिसथि् ह््ट ह ै। यठ्र जल ्े साबरन से झा् बनन ेयौ �््ा य् ह् 
जा्ट ह।ै जब यठ्र जल ्े साबरन ि्ला्ा जा्ा ह ै ्् ्ह उपिसथ् यैिलश्् और ्ैगनटिश्् लवणर ये साथ 

अिभिक्ा यर्ा ह ैऔर प�ृ्ल अव�ेिप् ह् जा्ा ह ैज् अघरलनशटल ह््ा ह ैऔर जल यौ स्ह पर ्ैरन ेल््ा ह।ै 
प�ृ्ल साबरन यौ साफ यरन ेयौ शि� और झा् बनन ेयौ �््ा य् य् यर ्े् ा ह।ै प�रणा् सव�प अिधय साबरन यौ 
आवश्य्ा ह््ट ह।ै इस्े ह्न ेवालट रासा्िनय अिभिक्ाएँ िनमनानरसार ह:ै 

 
Ca (HCO3)2(aq) +2Na+-stearate (aq) →Ca (stearate) 2(s) +2NaHCO3 (aq) 

्ैिलश्म हाइडोजन          सोिड्म सटट्रेट          ्ैिलश्म सटट्रेट          सोिड्म हाइडोजन 

्ा्�नेट     (सा्ुन)           (पृ�मल )      ्ा्�नेट 

CaSO4 (aq) + 2Na+-stearate (aq) →Ca (stearate)2 (s) +  2Na2SO4( aq) 

               ्ैिलश्2म सलफे(ट           सोिड्म सटट्रेट                (पृ�मल )             सोिड्म सलफेतट 
     (सा्ुन) 

्हां जल ये न्पन ेयौ झा् बनान ेयौ �््ा यौ ्रलना आसर्  जल यौ झा् बनान ेयौ �््ा से यौ जाए्ट िजस् े

यैिलश्् और ्ैगनटिश्् आ्न उपिसथ् नही ह््े। ्ि् न्पन ेये जल यौ झा् बनान ेयौ �््ा आसर्  जल से य् ह ै

्् इसे आसर्  जल यौ ्रलना ्े यठ्र जल ्ाना जा सय्ा ह।ै ्ह समभव ह ैिय ्ध्् यठ्र्ा वाल ेजल ्े प�ृ्ल न 

ि्माई ्।े चपंिय जल यौ यठ्र्ा बढ़न ेये साथ-साथ प�ृ ्ल यौ ्ाता भट बढ़ जा्ट ह ैअ्: झा् बनन ेयौ �््ा य् 

ह् जा्ट ह।ै ्ह जानना ्हतवपपणर ह ैिय िडटरजेट यठ्र जल ये साथ भट झा् ्े्  ेह।ै  

हमे क्ा - क्ा चािहए? 

• आसतु जल  

• जल का नमनूा (�कसी भी बा रा़ का) 
• नहाने का साबनु 

• बीकर (50 mL) ---------------------------- एक 

• परखनल� (15 mL) ------------------------- चार 
• परखनल� स ट़् ------------------------------ एक 

• काँच क� छड़ -------------------------------- एक 

• मापक �सल�़र (50 mL) -------------------- एक 

• पमैाना सकेल -------------------------------- एक 

• भौ�तक तलुा तथा बा् पे्�  



7 
 

हम आगे ्ैसे ्ढे? 

1. साबरन य् छ्टे टरयड़र ्े याटे। 
2. 1 गा् साबरन ये टरयड़े ल ेऔर इनह े50 mL �््ा वाल ेबटयर ्े रमे। 
 नरट: सभी छात् साबनु के एक ही नमनू ेके 1 गाम टुकड़् का उपयोग करें िडटज�ट का उपयोग न करें 

3. बटयर ्े िलए ्ए साबरन ये टरयड़र य् 20 mL आसर्  जल ्े याँच यौ छड़ यौ सहा््ा से अचछट ्रह 

िहलायर पपरट ्रह से घ्ल ले। आवश्रयमह्म््म्र्मयरे।मह्ारा साबरन या घ्ल ्ै् ार ह।ै 
नोट: साबरनमयेमघ्लमपररटमय�ामयेमिलएमअध्ापयमबनाएँ।मइसयेमिलएम5  साबरनमयेमटरयड़्मय्म250   बटयरम्ेम
िलएम्एम100  आसर् मजलम्ेमध्ले।मआवश्अयमह्म््म्र्मयरे।म्हमध्लम4/5  छातरमय्म10 स्रह्मयेमिलएम
प्ार�:मह।ै 

4. एय परमनलट सटैड ल ेऔर इस्े चार परमनिल्ाँ रम ेऔर उन पर A, B, C, D लेबल ल्ाएं। 

 

िचत1:   परखनिलय् मे साबुन का घोल िमला कर रखा गया आसतु जल और नमनेू का जल 

5. परमनलट 'A' एवं 'B' ्े 5-5 mL आसर्  जल डाल े्था परमनलट ‘C’ और ‘D’ ्े न्पन ेये जल ये 5-5 

mL डाले। सरिनि�् यर ल ेिय सभट परमनिल्र ्े स्र एयस्ान ह्, ्ि् ऐसा न ह् ्् परमनलट ब्ल ले।   
6. पत्ेय परमनलट ्े 1 mL ्ै्ार िय्ा ््ा साबरन या घ्ल डाले (िचत 1)। 
7. परमनलट 'A' ल ेऔर उसये ्रंह पर अं् पठा रमयर इसे ्स बार िहलाएं (िचत 2) 

 

 

िचत 2: परखनली को िहलाना 

8. परमनलट िहलायर, झा् बना् े(िचत 2)। एय पै्ान ेयौ ््् से उतपाि्् झा् यौ ऊंचाई ्ररं् ्ाप े(िचत 3) 

और पे�ण ्ािलया-1 ्े न्ट यरे। 

 

�चत 3: आसतु जल और सामानय जल म ेबन ेसाबनु के झाग बनन ेक� �मता क� तुलना करना 

9. चरण 6 और 7 य् परमनिल्र 'B', ‘C’ और ‘D’ ये साथ ््हराएं। 
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प�रणाम 

अवल्यनर से प्ा ल्ाएं िय साबरन सा्ान् जल यौ ्रलना ्े आसर्  जल ्े अिधय झा् उतपनन यर्ा ह ै्ा नही। 
्ि् सा्ान् जल ्े उतपाि्् झा् यौ ऊंचाई आसर्  जल से य् ह,ै ्् इसया ््लब ह ैिय न्पन ेया जल आसर्  जल 

िज्ना ्ृ् र नहट ह।ै अ्र प�ृ्ल उतपनन ह््ा ह ै्् न्पन ेया जल यठ्र ह।ै 

क्ा सावधानट ्रतनट है? 

• आसतु जल और जल के नमनेू के �लए साबनु के घोल क� समान माता का उपयोग कर�। साबनु 

के घोल के सथान पर �़्रज�् के घोल का उपयोग न कर�। 
• साबनु का घोल तयैार करने के �लए आसतु जल का उपयोग कर�। 
• साबनु को जल म� घोलत ेसमय �मश् को धयान से �हलाएा िजससे वह फैले नह�ा। 
• स�ुनिशचत कर ल� �क साबनु आसतु जल म� परू� तरह से घलु गया हो। 
• जल के सभी नमनू� म� साबनु के घोल क� समान माता �मलाएँ। 
• साबनु के नमनू� के ्ुकड़� का द्यमान भौ�तक तलुा का उपयोग करके बहुत सावधानी से �ात 

�कया जाना चा�हए। आवशयक हो तो सहायक/�श�क से सहायता ल�। 
• धयान रख� �क जल के नमनू� का पर��् करने के �लए अलग-अलग परखन�लय� का उपयोग 

�कया जाए। 
• प्येक परखनल� को बराबर बार और एक समान तर�के से �हलाएा। 
• झाग बनत ेह� तरुात इसक� ऊँचाई �ात कर�। केवल झाग क� ऊँचाई नापे। 
• पयोग �श�क/सहायक क� उपिसथ�त म� कर�। 

 

3. जल ्� pH ्ा परट�ण 

pH ियसट िवल्न यौ अमल्ा अथवा �ारट््ा या ्ापय ह।ै pH ्ान से िवल्न ्े उपिसथ् हाइड्जन आ्नर (H+
) 

यौ सापे� ्ाता �ा् ह््ट ह ै्ानट ्ह प्ा चल्ा ह ैिय ि्ए ्ए िवल्न ् ेहाइड्जन आ्नर यौ सां््ा िय्नट ह।ै 
298 K पर सा्ान् जल यौ अथवा उ्ासटन िवल्न यौ pH 7 ह््ट ह।ै आ् ्ोर पर pH या प्ा ल्ान ेये िलए 

सािवरय सपचय अथवा pH पेपर या उप््् िय्ा जा्ा ह।ै सािवरय सपचय अल्-अल् pH पर अल् रं् ्शार् ा ह।ै 
जल यौ pH िज्नट य् ह््ट ह ै्ह उ्ना अिधय अमलट् ह््ा ह।ै जल यौ pH िज्नट अिधय ह््ट ह,ै ्ह 

उ्ना हट अिधय �ारट् ह््ा। 298 K पर उ्ासटन िवल्न यौ pH 7 ह््ट ह।ै स्ह ये स््र ये जल यौ pH 6.5 से 

8.5 ये बटच ह््ट ह।ै  

 

 

                        अमलट◌््               मउ्ासटनममम            मममम�ारट् 

                               लाल                                                     महरा                                                          मनटला 
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हमे क्ा ्रना है? 

pH पेपर या उप््् यरये िविभनन स््र ये पानट ये न्पन ेयौ pH �ा् यरना। 

इस्े पटछे िव�ान 

सािवरय सपचय 0-14 pH रेज ये बटच अल् - अल् pH पर िवशेष रं् प�रव्रन ्शार् ा ह।ै इसया उप््् pH ये 

्रणात्य ्ाप ये िलए िय्ा जा्ा ह।ै य् pH पर, सािवरय सपचय लाल ि्माई ्े् ा ह,ै और उचच pH पर ्ह नटला 
ि्माई ्े् ा ह।ै उ्ासटन pH पर ्ह हरा ि्माई ्े् ा ह।ै  

हमे क्ा - क्ा चािहए? 

• बटयर (100 mL) –--------- 04  

• याँच / पलािसटय ये डाँपर ---- 04  

• pH चाटर --------- -----------01 

• pH पेपर िस्पस –----------- 04 

• जल ये न्पन े–-------------- 04 

हम आगे ्ैसे ्ढ़े? 

• एक ड्पर का उपयोग करके नमनेू के जल क� एक बूाद pH पेपर / सा�वरक सचूक पर ़ाल�। 
न्ट: (i) जल ये न्पन ेये िलए इस्े्ाल िय्ा जाने वाला डाँपर उसट न्पन ेसे ध््ा जाना चािहए िजसया pH 

 �ा् यरना ह।ै  
      (ii) pH पेपर सफे् टाइल / या्ज पर रमा ह्ना चािहए।  

• pH पेपर पर जल ़ालने से �दखाई देने वाले राग क� तलुना pH चा र् पर �दए गए राग से करके 

pH �ात कर�। 
• आपके पास मौजूद अनय नमनू� के �लए चर् 1 और 2 को दोहराएा। 

 

हम क्ा देखते है? 

पे�ण तािल्ा-2 

रं. सं. 
जल ्ा नमकना  नमकने ्े जल से भटगे 

pH पेपर ्ा रंग 
pH 

सोत रंग गंध 

1.      

2.      

3.      

4.      
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 क्ा सावधािन्ार ्रतनट है?  

• न्पन ेये जल य् पट यर सवा् यभट न ले। 

• परट�ण ये िलए सवचछ परमनिल्र या प््् यरे ।  

• प््् िश�य ये ्मेरेम ्े िय्ा जाना चािहए ।  

• न्पन ेये जल ये िलए इस्े्ाल िय्ा जाने वाला डापर उस न्पन ेये जल से ध््ा जाना चािहए िजसया 
pH �ा् यरना ह ै।  

 

4. जल ्� संपकणर �ारट्ता ्ा परट�ण 

्ह प््् िवशेषयर य�ा XI और XII ये िवरािथर्र ये िलए ह।ै ्रिप य�ा IX और X ये िवराथा भट य�ा XI 

और XII ये िवरािथर्र येमसाथमि्लयरम्हमप््् यर सय्े ह।ै  

प�रच् 

�ारट््ा, अमल य् िनषपभाव यरन ेयौ जल यौ �््ा या ्ाप ह।ै पायृि्य जल ्े अमल आ््ोर पर वषार, िह्पा्, 

्ृ् ा स्् और और्ि्य िवसरजन से आ्ा ह।ै पायृि्य जल यौ �ारट््ाम्रख्  �प से ्रबरल अमलर ये लवणर यौ 
उपिसथि् ये यारण ह््ट ह ैहालांिय चर् प�रिसथि््र ्े पबल �ार (OH-) भट ््््ान ् ेसय्े ह।ै पायृि्य जल ्े 
बाइयाब�नेट �ारट््ा या प्रम यारण ह््े ह।ै इसया स्् वा्ावरण से CO2 या िनयल यर चटानर और ्ृ् ा ्े 
उपिसथ् याब�नेट मिनजर या �रण यरना ह।ै ्रबरल अमलर और �ारर ये अन् लवण जैसे ब्रेट, िसिलयेट, अ््िन्् 

लवण, फॉसफेट, इत्ाि् भट य् ्ाता ्े उपिसथ् ह् सय्े ह।ै  
अत्िधय अमलट् और �ारट् जल य् हािनयारय ्ाना जा्ा ह।ै जल यौ �ारट््ा या �ान आवश्य ह््ा ह ै

क्रिय:   

 

1. ्ह जानयारट प्ान यर्ा ह ैिय वह स्् अमल ि्लने ये पि्, जैसे िय अमल वषार दारा िय्ना संवे्नशटल 

ह््ा।  
2. यठ्र जल य् ्ृ् र बनान ेये िलए अव�ेपण िविध्र या उप््् िय्ा जा्ा ह।ै अव�पेण ये िलए आवश्य 

चपन,े Ca(OH)2 , और स्डा�ार, Na2CO3 यौ ्ाता यौ ्णना यरन े ये िलए जल यौ �ार्ा य् जानना 
आवश्य ह््ा ह।ै 

3. ल्ह ेसे बन ेपाइप िससट् ्े सं�ारण य् िन्ंित् यरन ेये िलए �ारट््ा य् जानना आवश्य ह।ै 
4. जटवर ये जैिवय ्ंत िवशेष जलट् जटवन ्े 6.0 से 9.0 pH रेज ्े सबसे अचछा या् यर्े ह।ै �ारट््ाम

्हतवपपणर ह््ट ह ैक्रिय ्ह ्ेजट से ह्न ेवाले pH प�रव्रनर ये पि् बफर या या्र यर्ट ह।ै  
5. �ारट््ा य् प�रपाटट ये अनरसार CaCO3 ये mg/L �प ्े प्िशर् िय्ा जा्ा ह ै क्रिय अिधयांश 

�ारट््ा याब�नेट मिनजर ये �रण ये यारण आ्ट ह।ै 
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हमे क्ा ्रना है? 

ह्े ्िैनय उप््् ्े आन ेवाले जल यौ �ारट््ा या प्ा ल्ाना ह।ै 

इस्े पटछे िव�ान 

स्िड््, प्टेिश््, यैिलश्् ्ा ्ैगनटिश्् ये याब�नेट, बाइयाब�नेट ्ा हाइडाँकसाइड ये �प ्े एय ्ा अिधय 

घरलनशटल लवण यौ उपिसथि् ये यारण पायृि्य जल �ारट् ह् जा्ा ह।ै जल यौ �ारट््ा ये आयलन ये िलए, 

जल ये न्पन ेयौ एय �ा् ्ाता ्ानय अमल (जैसे िय 0.1M HCl) ये साथ ्ेिथल ऑरेनज सपचय या उप््् यरये 

अनर् ापन दारा �ा् यौ जा्ट ह।ै अं्  िबं्र पर सपचय या रं् पटल ेरं् से ्रलाबट ् ेब्ल जा्ा ह।ै 

 

रासा्िन् पितिर्ाए ं 

(ए)  याब�नेट ये िलए: 

2 3 2 2K CO 2HCl 2KCl H O CO+ → + +  

2 3 2 2Na CO 2HCl 2NaCl H O CO+ → + +  

(बट) बाइयाब�नेटर ये िलए: 

3 2 2 2 2

3 2 2 2 2

3 2 2

Mg(HCO ) 2HCl MgCl 2H O 2CO

Ca(HCO ) 2HCl CaCl 2H O 2CO

NaHCO HCl NaCl H O CO

+ → + +

+ → + +

+ → + +  

(सट) हाइडॉकसाइड ये िलए: 

 
2

2

NaOH HCl NaCl H O

KOH HCl KCl H O

+ → +
+ → +

 

हमे क्ा - क्ा चािहए? 

(क) उपकतण: 

• बयरेूे ------------------------------------------------ एक 

• �पपे् (25 �मल�ल�्र) ------------------------------- एक 

• मापक फलासक (100 �मल�ल�्र) ---------------------एक  

• व्च गलास ------------------------------------------- एक 

• क�प ------------------------------------------------- एक 

• धावन बोतल  ---------------------------------------- एक 

• शाकवाकार (को�नकल) फलासक (250 �मल�ल�्र)----- एक 

• बयरेूे स ट़् .------------------------------------------ एक 
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(ख) तसायन: 

• सो�़यम काब�ने्, 

• हाइडोकलो्रक अमल, 

• आसतु जल, 

• मे�थल ऑर�ज सचूक 

• जल का नमनूा 
 

हमे ्ैसे आगे ्ढे? 

(क) सरिडयम काब�नेट के 0.1 एम मानक िवशयन बनाना 

0.1 ए् Na2CO3 ि्शण ्ै्ार यरन े ये िलए, Na2CO3 (््लर ्क््ान 106 गा्/््ल) ये 10.6 गा् एय 

लटटर ् े ि्ला्ा जाना चािहए। इसिलए स्िड्् याब�नेट या 100 mL िवल्न बनान े ये िलए Na2CO3 ये 

1.0600 गा् पहल ेवॉल्प् ेि्य फलासय ् े िल्ा जा्ा ह ैऔर जल यौ न्पन्् ्ाता ्े घ्ला जा्ा ह।ै िफर 
धावन ब््ल से आसर्  जल ि्लायर 100 ि्लटलटटर ्य प्ला यर ि््ा जा्ा ह।ै 
 

(ख) मानक सरिडयम काब�नेट के िखशाफ इसे टाइटेट कतके हाइडररशर्तक एिसड के िमशण का 
मानक�कतण 

i) अिभय्रय गडे HCl  यौ सां््ा ल्भ् 36% (11.56 ए्) ह््ट ह।ै इससे ल्भ् 1.0 M सां््ा या 
HCl बनान ेये िलए इसये 8.6 mL य् आसर्  जल ि्लायर 1.0 L ्य ्नरयृ् यर ले। ्नरयृ् HCl 

िवल्न य् यौप यौ सहा््ा से ब्परेट ्े भर ले। ब्परेट य् ब्परेट सटैड पर मड़ा यरे। ब्परेट ये पारंिभय 

पाठ््ांय य् नटचे ्ािलया-3 ् े�रय्डर यरे 
 

 

 

पे�ण तािल्ा-3 

रं.सं.  
सोिड्म ्ा्�नेट िवल्न ्ा आ्तन 

(V2) (mL)  
ब क्रेटट रटिडगं 

प्ुय ह�ए अमल ्े िवल्न ्ा आ्तन (V1) 

(mL) 

  पारंिभ् पाठट्ां् अंितम पाठट्ां्  

   
 

 
 

 सरसं्् पाठ््ांय    
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ii) ्ानय स्िड्् याब�नेट िवल्न ये 10 mL य् सावधानटपपवरय िपपेट से ्ापयर एय साफ शंकवायर 
फलासय ्े भरे। ्ेिथल ऑरेज सपचय यौ ्् से ्टन बपं् ेफलासय ् ेडाल।े िवल्न या रं् पटला ह् जाए्ा।  

iii) िवल्न य् ल्ा्ार िहला्े ह�ए ्ब ्य अनर् ापन यरे जब ्य िवल्न या रं् पटल े से ्रलाबट न ह् 
जाएं। ब्परेट या अिं्् पाठ््ांय ्ािलया-1 ्े �रय्डर यरे। 

iv) य् से य् ्टन सरसं्् पाठ््ांय पा� यरन ेये िलए अनर् ापन य् ््हराएं।  
 

HCl ्े मान्�्रण से सम्ंिधत रासा्िन् अिभिर्ाएर: 

Na2CO3 + 2HCl → 2NaCl + H2O + CO2 

(a2 = 2)   (a1 = 1) 

     अमल       �ार 

             a1 M1 V1          =            a2 M2 V2 

       a1 =1             ;    a2 = 2 

जहां a1 = HCl यौ �ारट््ा = 1  

्था a2 = Na2CO3 यौ अमल्ा = 2 

  M1 = 

  

(ग) कुश �ातीयता का िनधारतण 

i) शंकवायार फलासय ्े न्पने ये जल ये 50 mL लेयर उस् े्ेिथल ऑरेज सपचय यौ 2-3 बपं् ेडाल।े 
िवल्न या रं् पटला ह् जाए्ा। इस िवल्न य् ्ानय HCl िवल्न दारा ्ब ्य अनर् ािप् यरे 
जब ्य िवल्न या रं् पटले से ब्लयर ्रलाबट न ह् जाए। पे�ण ्ािलया -3 ्े पारंिभय और 
अिं्् पाठ््ांय ्जर यरे। 

ii) य् से य् ्टन  सरसं्् पाठ््ांय पा� यरन ेये िलए पिक्ा ््हराएं। 
      सामान् जल   मान् एिसड 

       a3 M3 V3  =        a4 M1 V4 

 ्हाँ  a3 = 1;   a4 = 2 

 

जहां a3 = HCl यौ �ारट््ा = 1  

्था a4 = CaCO3 यौ अमल्ा = 2 

     1 × M3 × 50             = 2 × M1 × V4 

            M3  =  

 

 

1 42 M V

50

× ×

2 2

1

2 M V

V
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ह् जान् ेह ैयौ 
i) CaCO3 या ््लर ्क््ान= 100 g/ mol; 

ii) 1 g = 1000 mg;  

iii) सां््ा = न्पन ेये जल यौ ््लर्ा X- CaCO3 या ््लर ्क््ान 

iv) सां््ा यौ इयाई =  mg/L ्ा parts per million (ppm);             

 

जल के नमूने क� कुल �ारट््ा 

 = M3 × 100 × 1000 mg/ L   

 = M3 ×100000 ppm 

हम क्ा िनष्षर िन्ालते है? 

सा्ान् जल यौ यर ल �ारट््ा _____________ mg/ L (or ppm) ह।ै 
 

 

पे�ण तािल्ा- 4 

रं.सं. 
नमकने ्े जल ्ा आ्तन = 

V3 mL 
ब क्रेटट रटिडगं प्ुय HCl िविल्न ्ा आ्तन= V4 mL 

  पारंिभ् पाठट्ां्  अंितम पाठट्ां्  

 

 
    

 स्ेिय् पाठ््ांय    

 

क्ा सावधानट ्रतनट है? 

i) ब्परेट िपपेट और शंकवायार फलासय य् उस िवल्न से प�ािल् यर ल ेिजसे इन् ेलेना ह।ै 
ii) हाइड्कल्�रय अमल और स्िड्् याब�नेट अत्िधय सं�ारय ह्् ेह ैइसिलए इनया उप््् सावधानटपपवरय 

यरे।  
iii) अमल य् ्नरयृ् यरन ेये िलए अमल यौ थ्ड़ट-थ्ड़ट ्ाता जल य् िहला्े ह�ए उस् ेि्लानट चािहए। अमल 

्े जल यभट नहट डालना चािहए। 
iv) रटिडं् न्ट यरन ेये िलए िवल्न ये िनचल े्ेनसयस या पाठ््ाँय पढ़ना चािहए। 
v) िवल्न य् बनान ेया या्र और अमल य् ्नरयृ् यरन ेया या्र अध्ापय यौ उपिसथि् ्े यरना चािहए।  

vi) ्ि् िपपेट  उपलबधे न ह् ्् ब्परेट या प््् यरे । 
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5. जल मे  ुले ह�ए ्ुल ठोस पदाथर 
 

प�रच्म- जलम्मेघरलेमह�एमठ्समप्ाथषमयौमयर लम्ाताम (TDS) याबरिनयमऔरमअयाबरिनयमप्ाथषमयौमसान्््ामयाम
संये्म्े् टमहमै।मम TDS जलमयौम्रणव�ा◌ामयामसंये्म्े् टमहमै।मजलम्मेघरलेमह�एमठ्समप्ाथरमजलमयेमसवाथ्मपरमअसरम
डाल्ेमहमै।मिव�मसवासस्मसं्ठन (WHO)म्मेTDS येमिलएमिनमनरिलिम्मसंये्मि््ेमहमै।म 
 

जल मे  ुलट ठोस माता mg/L गुणव�ा◌ु 
300 सेमय् अि्उ�् 

300-600  उ�् 

600-900                       सं््षजनय 
  

900-1200 अनरप्र� 

1200 सेमज्ा्ा असवटया र् 
 

््ि्पमTDSमयौमबह�्मय्म्ातामअसवटययारट्मह््टमहमैक्रघियमइससेमजलमसवाि◌्रिह्मह्मजा्ामहमै।मTDS यौम
अत्ायिधयम्ातामभटमअसवट◌रयारट्मह््टमहमैक्र◌टियम्हमयठ्र्ामयेमयारणमह्मसय्टमहमै्थाम्ह,म््रमजलमयेम
पाइपरमऔरमबा्लर ्मेएयमपर्मयेम�पम्मे�ढ़्ापपवरयमज्मजा्टमहमै।म 
 

 
हमे क्ा  ् रना  चािहए  
 

ह्मेिविभननममस््रमसेमइयटेमियएम्एमजलमयेमन्पनरमयाममTDS �ा्मयरनामहमै। 
 
 

इस्े पटछे िव�ान 
 

छनेमह�ए जलमयेम�ा्मआ््नमय्मसमपपि◌णर् : वािषप।्मिय्ामजा्ामहमै।मबचाममह�आमप्ाथरमजलम्मेघरलेमह�एमठ्सरमयौम
यर लम्ातामयौमसान््ा ब्ा्ामहमै।म 
 

 

आवश्ा् साममट  

• न्पनेमयेमवाषप्णमयेमिलएमपात/ बटयर 
• ्ापयमिसिलंडर 
• यौप 

• िनस्ंि◌्नमपत 

• ््रमयरनेमयेमिलएमसाधन 

• ््लनेमयाम्राजप 
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हमे क्ा  ्रना है  
 

1. पहलेममालटम्ामसपममेपातमय्म्ोलेम।  
2. इसमपातम्मेिनस्पिनत्मजलमयेम200-250 mLमडाले 

3. पातम/ बटयरमय्म््रमयरयेमजलमयामसमपप0णरमवाषपमणमयरेम  

4. पातमय्मअवशषेरमसिह्मठंडामयरनेमयेमपशचातमम्ररन्वम्ोलेम 
हमने क्ा◌ा देखा 
 

1. न्पनेमयामआ््नम= VmL 

2. मालटमपात/ बटयरमयामभार = Xg 

3. पात/ बटयरमयामअवशषेमसिह्मभार = Yg 

घरलेमह�एमठ्समयौमयर लम्ाता (mg/L) = 6(Y X)
10

V

−
×    

     
सावधािन्ार  
 

1. प्््मयेमिलएमसपमाम्थामसाफमपात/ बटयरमयामउप्््मयरेम। 
2. जलमयेमसमपपि◌णरमवाषपपणमयेमप�ाप्म्पातम/ बटयरमयामअिध्म््रमनामयरेम।म 

 

 

उय िर्ा्लाप से हमे क्ा िनष्षर पा� होता है? 

उपर्� िक्ायलापर ये प�रणा्र ये आधार पर ्ािलया -5   ्े जल या प््् ियन या्ष ये िल् ेिय्ा जा सय्ा ह ै

्े आ्े × अथवा √ या िचनह ल्ा्े । 
तािल्ा - 5  

र. स.ं ्ा र् नमकना 1 नमकना 2 नमकना 3 नमकना 4 

1. पटने ये िल्े     

2. माना बनाने ् े     

3. यपड़े ध्ने ये िल्े     

4. ब र्न ध्ने ् े     

5. पोधे ये िल्े     

6. बा्वानट ्े     

7. अन्      
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िवसता�रत  अिधगम  

राष्ट् आिवषयार स�ाह -2019 ये ्ोरान िवरािथर्र, िश�यर ्था जनसाधारण ्े चे्ना जा्ृ्  यरने हे् र िवराल्, 

िवशेष�र दारा जल संर�णमएवंमजलमयौम्रणव�ा  से संबिध् िवचार िव्शर गोष्ठ, चचार ्था ्ा  भाषण आि् 
आ््जन यर सय्े ह।ै 

उपर्� परट�णर ये अलावा िवराल् िनयट ये उचच िश�ा संसथानर ये संया् यौ सहा््ा से जल ये न्पनर यौ 
यर छ अन्प पैरा्टटरर पर परट�ण सिम्िल् यर सय्े ह ै। िवरािथर्र ये यर छ स्पह जल संर�णमएवंमजलमयौम्रणव�ा ये 

िवष् ्े अनवेषणात्य प�र््जना ल ेसय्े ह।ै 
 

अध््न  ्े प�रणाम  ्� �रपोिटंग  

च्िन् सयप ल ये य�ा IX से XII ये सभट छातर य् पानट ये िविभनन �््र या उप््् यरये अध््न ' जल सरं�ण 
एवं जल ्� गुणव�ा ्ा अध््न’ यरना ह।ै जल ये पत्ेय �्् ये िलए , परट�ण ये चार ्ानयर ये िलए सयप ल ये 

सभट छातर दारा पा� प�रणा्र य् एयित् िय्ा जाना चािहए । सयप ल ये सभट छातर दारा पा� ्पल्र या औस्,जल ये 

�्् ये परट�ण ये पत्ेय पैरा्टटर ये िलए ्णना यौ जानट चािहए । 
राष्ट् आिवषयार स�ाह-2019 ये ्ोरान ियए ्ए  ‘जल सरं�ण एवं जल ्� गुणव�ा  ्ा अध््न ’ ये 

अध््न ये प�रणा्र या औस् पत्ेय सयप ल दारा िनमनिलिम् िलंय पर ्प् ल फॉ्र (Google form) ्े िववरण 

भरयर �रप्टर िय्ा जाना ह:ै  

https://bit.ly/2mhhZ9T 

 

्प् ल फॉ्र पर िववरण भरन ेये िलए एय जट-्ेल (gmail) यौ आई डट यौ आवश्य्ा ह््ट। इसये िलए सयप ल 

यौ एय नइर जट-्ेल (gmail) आईडट बनाई जा सय्ट ह ैअन्था सयप ल ्ा ियसट िश�य यौ पहल ेसे बनट ह�ई जट-्ेल 

(gmail) आईडट या प््् िय्ा जा सय्ा ह ै। 
िविधव् भरे ्प् ल (Google) फॉ्र य् राष्ट् आिवषयार स�ाह-2019 ये आचरण ये पं्ह ि्नर ये भट्र ज्ा 

यरना ह््ा। सभट सयप लर दारा ज्ा ियए ्ए प�रणा् डट.ई.एस.ए्, एन.सट.ई.आर.टट दारा एयित् यरये, िव�ेषण और 
साझा ियए जाएं्े । 
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गकगल फॉमर भरने ्े िलए पि््ा 

गकगल फॉमर भरना ्ह�त आसान है । गकगल फॉमर भरने से पहले स क्  ल ्ा गकगल खाता होना आवश्ा  ्

है। 

1. ्प् ल मा्ा म्लने ये प�ाि◌् आप य्ई भट बाउजर म्ल सय्े ह ैऔर उस् ेिनमनेिलिम् URL िलम े। 
 

https://bit.ly/2mhhZ9T 

2. ्ह िलंय आपय् नटचे ि्मा्े ह�ए पेज पर ल े जाए्ा, जहाँ आपय् अपना जट्ेल (Gmail) या आईडट 
िलमना ह््ा । 
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3. जब आप ‘NEXT’ पर िकलय यरे्े ्् अ्ला पेज मरले्ा । इस पेज पर आप आपन ेसयप ल या िववरण भरे् े

।  सटार (*) से िचिनह् सथान य् भरना अिनवा्र ह ै। अन्था आप अ्ले पेज पर नही पह�चँ पाएं् े। 
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4. आप यभट भट ‘BACK’ बटन ्बायर डेटा य् ब्लन/ेसहट यरन ेये िलए वापस जा सय्े ह ै। अन््था आ् े

जान ेये िलए  ‘NEXT’  पर िकलय यरे । अ्ले प�ैृ  पर िवरािथर्र दारा झा् बनन ेयौ �््ा येमऑयड़र या 
औस् भरे । आप जल ये 4-न्पनर ्य ये प�रणा् भर सय्े ह ै।  
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5. ‘NEXT’ िकलय यरन ेपर िनिमन प�्ृ  मरले्ा जहॉ आपय् ्पसरे प््् ये प�रणा् भरन ेह्् े। 
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6. ‘NEXT’ पर िकलय यरन े से िनमन्िलिम ्प�ेृ  मरले्ा  जहॉ  आपय् ्टसरे प््् ये प�रणा्  भरन ेहर् े। 
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7. ‘NEXT’ पर िकलय यरन े से िनमन्िलिम ्प�ेृ  मरले्ा  जहॉ  आपय् चोथेम प््् ये प�रणा्  भरन ेहर् े। 
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8. इस पिृ� पर आप राष्ट् आिवषयार् स�ा◌ाह-2019 आ््िज् यरन ेये अपन ेअनरभव य् साझा यरे । आप 

अपन ेसयप मल ्े आ््िज् राष्ट् आिवषयार् स�ा◌ाह 2019 यौ ्सवटररे भट अपल्ड यरे । 

 

 

9. अब 'SUBMIT' बटन पर िकलय यरने  ये बा् आपय्  िनमनमिलिम  ्सं्शे पा�े  ह््ा । िजससे ्ह पर�् 
ह््ा िय आपया फॉ्र सफल्ा पपवरय ज्ा ह् ््ा ह ै। 
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डॉ. ए. पट. जे. अबदुल ्लाम 

अवरल पियर जैनरलाब्टन अब्रल यला्, ज् भार् ये ्हान राष्पि् प् यौ ऊचाँइ्् ्य पह�च,े या जन् ्ि्लनाडर 
्े रा्े�र् ये छ्टे से ्ॉव ्े 15 अकटपबर, 1931 य् ह�आ था । डॉ. यला् जरलाई 2002 ्े भार् ये 11व ेराष्पि् ये 

�प ्े चरन े््े । सव. डॉ. ए.पट.जे. अब्रल यला् ज् भार् ये एय आ्शर राष्पि््र ्े से एय थे,  वह ना येवल भार् 

ये ‘ि्साइल ्ैन’ थे अिप्र ‘जन्ा ये राष्पि्’ ये �प ्े भट जान ेजा् े थे । ्ध््व्ा् प�रवार से ह्ने ये यारण 

बचपन ्े प�रवार यौ सहा््ा ये िलए स्ाचार पत या िव्रण यर्े थे और अत्िधय यिठन अवसथाओ ं्े भट उनह्न े

अपनट पढ़ाई जारट रमट ्था भार् ये प्रम अं् �र� और ि्साइल वै�ािनय बने। इस ्शे यौ ्ह ्हान्ा ह ैिय एय 

स्ाचार िव्�र् यरन ेवाला बालय भट भार् राष्पि् बन सय्ा ह।ै  
राष्पि  ्रह् ेह�ए उनह्न ेस्भाव से ्रवाओ ंऔर बरजर् ष य् समब्िध  ्यर् ेह�ए भार  ्ये िवष  ््े अपन ेसपनर य् 

साझा िय्ा। डॉ. यला् स्ाज य् टेकन्लॉजट ये ्ाध्  ्से ब्लन ेये िलए अि् उतसािह  ्थे, िवशेषयर भार  ्ये ्रवय् 
य् िव�ान और ्यनटयौ या इस्े्ाल यरये ्ानव यल्ाण ये िलए प्तसािह  ्यरना चाह् े थे । डा. यला् अपनट 
उपलिबध्  ्ये बावजप्  ह्ेशा एय िश�य ये �प ्े ्ा् िय्ा जाना चाह् े थे । ए.पट.जे. अब्रल यला् 27 जरलाई  

2015 यौ संध्ा य् आई.आई.ए् िशलां् ्े एय सभा य् एय अध्ापय ये स्ान समब्िध  ्यर रह ेथे  ्भट उनया 
्हेां् ह् ््ा ।  
�ोत: http://pibmumbai.gov.in/English/PDF/E2015_FR44.PDF 
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Guidelines for Rashtriya Avishkar Saptah 

2019 

INTRODUCTION 

Science, Technology and Innovation have emerged as the major drivers of national 

development globally. To make learning of Science and Mathematics a joyful and 

meaningful activity; to nurture a spirit of inquiry and creativity; to bring focus on 

innovation and use of technology,Ministry of Human Resource Development 

(MHRD), Government of India have set up Rashtriya Avishkar Abhiyan (RAA).  

At Secondary and Higher Secondary Stages of school education, systematic 

experimentation as a tool and working on locally significant projects involving 

science and technology are important parts of curriculum. In order to encourage 

school students for exploration and innovation, it is extremely important to engage 

them in experimentation.  

Under PAB programme of MHRD, Government of India, it is proposed by 

Department of Education in Science and Mathematics (DESM), National Council of 

Educational Research and Training (NCERT), New Delhi that the third week of 

October, that is, 14th October to 21st October 2019 (October being the month of  

late Dr APJ Abdul Kalam’s birth anniversary) may be declared as ‘Rashtriya 

Aavishkar Saptah - 2019’.  During this week, all students at Secondary and Higher 

Secondary Stages, from few schools of each block across the country, will uniformly 

carry out a study involving experimentation as per the Guidelines developed by 

NCERT. These experiments may be conducted within the periods allocated for 

laboratory work with in the school time table.  

The objective of this programme is to generate enthusiasm and to encourage 

experimentation/exploration among school students at Secondary and Higher 

Secondary Stages so that they become motivated and engaged in Science and 

Mathematics. Involvement of students in understanding and sensitization of some 

common issues and local problems may be one of the ways to achieve this.  

Water is essential to sustain life. Adequate, safe and accessible supply of water 

must be available to all. Every effort should be made to achieve safe drinking-

water. Therefore, it is important from the educational point of view to make 

students aware of some testing procedures so that they become vigilant about the 

quality of water in their locality. Keeping this in view, “Water Quality Assessment 

and Water Conservation” has been proposed as a theme to observe “Rashtriya 

Aavishkar Saptah 2019”.  This may help in spreading a wave of awareness about 

the quality of water in our country. The procedures for testing the samples of water 

on three parameters, namely - Foaming Capacity, Hydrogen Ion Concentration (pH), 

Total Alkalinity of Water and Total solids dissolved in water have been given in 

‘Guidelines for Rashtriya Aavishkar Saptah 2019’, developed by DESM, NCERT. 

Results of the study conducted by schools will be collected online through 

Google forms. The results of the study will be compiled, analysed and shared by 

DESM.  
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DATES FOR CONDUCT OF RASHTRIYA AVISHKAR SAPTAH 2019 

Rashtriya Avishkar Saptah 2019 is scheduled to be conducted during 14th October 

to 21st October 2019 in few (3-5) schools from each block of the country. However, 

in exceptional circumstances, such as, exams, holidays, during that period, schools 

may decide to opt for another suitable week (preferably succeeding week) for the 

conduct of Rashtriya Avishkar Saptah 2019. 

SELECTION OF SCHOOL  

The state/UT goverment has to select a school, which has classes for both 

Secondary and Higher Secondary levels, from each block for conducting the 

‘Rashtriya Avishkar Saptah 2019’. If possible, composite schools may be selected. 

Some parameters have to be kept in mind while selecting the school. The selected 

school should have a functional Science/Chemistry laboratory. It would be 

desirable to select a co-educational school. If not possible, then care should be 

taken that within a state/UT almost equal number of girls schools and boys 

schools are being selected. While making selection for the schools, an equal 

representation of rural and urban schools may be ensured.  

In some States/UTs, Secondary and Higher Secondary Schools are separate. In 

such cases, one secondary school and one higher secondary school may be selected 

from each block. If possible, twinning of these two schools may be done for 

Rashtriya Avishkar Saptah.  

     For special cases, such as some UTs, where there are no blocks, few schools   

(3-5) may be selected from each cluster/zone.  

FUNDING  

The items required for the suggested procedures for testing the water are available 

in a fully functional science/chemistry laboratory of any higher secondary school. 

However, it is suggested that the state/UT may allocate ₹ 2000-3000/- per school 

to buy some items needed for the study “Water Quality Assessment and Water 

Conservation” to be conducted during Rashtriya Avishkar Saptah 2019. In 

States/UTs, where one Secondary School and one  Higher Secondary School has 

been selected from a block, ₹ 2000-3000/- may be allocated to each school. For 

this purpose, the States/UTs may utilize the funds allocated to them under PAB. 

ACADEMIC SUPPORT 

The faculty members of SCERTs and DIETs may be involved for providing academic 

support to the selected schools. The science faculty member(s) of Higher Education 

Institutes (HEIs) located close to the schools may also be involved.Block level 

administrator may visit the school during Rashtriya Avishkar Saptah 2019 to 

facilitate the conduct of experiment. 

SCHOOL MANAGEMENT 

School management is very important for organising an event in the school. 

Team work: Efficient conduct of study during Rashtriya Aavishkar Saptah 

requires the involvement of each and everybody in the school including BRCs, 

CRCs, school head, teachers, laboratory assistants, laboratory attendents, etc.     
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In team work collaborative efforts are provided by all members of the team for a 

common goal. A team work is possible when all involved people know their own 

responsibilities to make the event successful. Thus, responsibility for each and 

every team member may be distributed well in advance. It may be assured that all 

persons involved know their own responsibility. 

Stage appropriate involvement of the students in performing experiments: All 

students of classes IX to XII of the selected school will carry out the experiments 

within the stipulated time periods assigned to them in their timetable for 

performing practicals in science/chemistry in the laboratory. Student may perform 

experiments in the group of three or more as per convenience of space and 

infrastructure for performing experiments. 

Procedure for performing experiments for study: Understanding the procedure 

for performing the experiments and importance of the chosen experiments is one of 

the major factors for the efficient conduct of the event. For this, the guidelines 

containing procedure may be distributed to teachers, school heads, education 

administrators, etc, in advance. Students may be provided the procedure for 

conducting the experiments on water quality assessment and water 

conservation. 

Role of teachers while performing experiments: Teacher may provide 

instructions/hand holding prior to the students perform the experiments on the 

selected theme in a scientific manner. Teacher may provide the procedure for 

performing experiments. She/he may make the students aware about the scientific 

method for performing study, objectives of the study, how to gather the data 

scientifically and what precautions they may take while doing the experiments or 

preparations before the experiments.   

Physical Environment and setting of Science and Chemistry Laboratory: 

Laboratory assistant may setup laboratory, under guidance of concerned teacher, 

prior to the science practical period in such a way that all the material required for 

the experiments are available and easily accessible in a simple and not cluttered 

manner for the easy conduct of the experiments. The working table may be 

arranged in such a way that facilitate flexible actions of the students in groups 

without wasting of the time. 

Atmosphere: Experiments should be performed as normal routine of the laboratory 

practice. For a positive, calm, pleasant work atmosphere, teachers may let the 

students know that they may get various data and errors may also be expected so 

that there will not be any fear, anxiety or tension among the performing students 

and inculcation of values among the students will be encouraged. 

Awareness about the event: To create awareness about the event among the 

students, the school should fix a poster within the school premises. The poster may 

be hand painted on paper/cloth having following details: 
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Schools may think of a catchy title in their local language, in place of the title 

“Water Quality Assessment and Water Conservation”. 

 SMDC members and local community people may also be made aware about 

the event and may be invited on the last day for sharing the findings of the study. 

Sharing of findings at school level: Schools may widely share findings on all 

platforms, such as, with students of classes other than IX-XII, parents, community, 

etc. Sharing of information about the water quality assessment and water 

conservation experiments performed in each school is an important aspect of the 

study. This will make students, teachers, and schools feel that the study they 

embark on is an important one. Such information may be shared through the 

following: 

1. Students can share about their experiences to other students (class I to VIII 

during one of their Science periods) in their school. The information shared 

should focus on the following: 

i) Demonstration of the experiments (if possible) 

ii) About their experiences 

iii) What they learned 

iv) Difficulties they faced 

v) What they found about the water quality 

2. Students can prepare a write-up about the findings of the entire school and 

get it published in some local newspapers. It will be a huge encouragement 

for students to see their work being published in a print media and also 

bring a sense of satisfaction for their parents. 

3. The results may also be shared with the municipality or other bodies 

responsible for maintaining sanitation, hygiene or public health, etc. 

4. Teachers may also be asked to share their experiences to the state 

functionaries and/or NCERT about the study. They may also be asked to 

provide suggestions for improvement. 

 

   Rashtriya Avishkar Saptah 2019 

       14.10.2019 to 21.10.2019 

Water Quality Assessment 

and Water Conservation 
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The District Education Officer may also make such arrangements so that students 

and teachers can share their experiences with the students and teaches, 

respectively, of other schools within the block. 

Sharing of findings with NCERT: The schools will share the findings with 

NCERT by filling up the Google form online. This form can be accessed on the web 

link provided by NCERT: 

 (https://bit.ly/2mhhZ9T) 

 

Schools are requested to upload a few photographs (8-10) of the event along 

with Google form (The photographs may be taken using the smart mobile phone 

available). Photographs of clippings of news papers (if any) reporting the conduct of 

Rashtriya Avishkar Saptah 2019 by the school may also be uploaded with the 

Google form. 

 

Procedures for Water Quality Assessment and Water 

Conservation 

A major part of all living organisms is made up of water. It is a crucial compound 

for the survival of all life forms. The procedures for testing the samples of water on 

four parameters namely; foaming capacity, pH, the total alkalinity of water and 

total solids dissolved in water are given below. Using these procedures the school 

may test 2- 4 water samples. 

 

 1. Collection of Water Sample 

Take a clean and dry glass bottle with a cork/stopper. Rinse it with sample water 2- 3 

times. Now fill it with sample water and cork it. 

1. If water is collected from tap, first run the tap for about 2 minutes before 

collecting the sample water. 

Note: - Water running for 2 minutes should be collected in some container 

and used appropriately. 

2. If water has to be collected from a water body like pond/well etc., the 

collection must be done under supervision of an elderly person.   

 

2. Foaming Capacity of Water 

Introduction 

Water is a colourless, odourless and tasteless liquid. It is a solvent of great 

importance. One important use of water in our daily life is for washing. Soft water 

is suitable for washing purposes. It forms lather/foam with soap without formation 

of any insoluble scum. It is free from soluble salts of calcium and magnesium. The 

presence of calcium and magnesium salts in the form of hydrogen carbonate, 

chloride and sulphate makes water hard. Hard water gives very little or no amount 

of lather/foam with soap. It is very difficult to wash clothes with hard water as it 

requires more soap and leaves a messy scum that cannot be washed out easily. 
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Hard water when boiled at home or in industries leaves deposition of salts in the 

form of scale in kettles, hot-water pipes, boilers and radiators. It also makes the 

skin dry.  

What we have to do? 

Find the nature of water qualitatively as hard or soft by comparing the foaming 

capacity of soap in the samples of water collected and in distilled water. 

 

 

Science behind it! 

Foam is produced when soap is shaken with water. Foaming of a soap is due to the 

presence of hydrophilic and hydrophobic portions in its molecule i.e.,.The foaming 

capacity of soap gets reduced in hard water. When soap is added to hard water, it 

reacts with the calcium and magnesium salts present in it and gets precipitated in 

the form of scum, which is insoluble in water. The scum reduces the cleansing 

power and foaming capacity of soap. As a result more soap is required. Chemical 

reactions that take place are as follows: 

 

 

 

Here the foaming capacity of sample water will be compared with respect to 

distilled water in which calcium and magnesium salts are not present. If the 

foaming capacity of sample water is nil or very little, it is hard water. In such cases, 

formation of scum may be observed. However, if the foaming capacity of sample 

water is significant but less than that of distilled water, it is not as soft as distilled 

water. In such cases scum formation may not be seen. As the hardness of water 

increases, scum formation increases and the foaming capacity decreases. It is 

important to note that the detergents give foam even with hard water.  

What do we need? 

• Distilled water 

• Sample water  

• Bathing soap (Any brand) 

• Beakers(50 mL)  ----------------   One  

• Test tubes(15 mL) -------------- Four 

• Test tube stand -----------------  One  

• Glass rod  ------------------------  One             

• Measuring cylinder (50mL)-----  One  

• Measuring scale ----------------   One            

• Physical balance and weight box 
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How do we proceed? 

1. Crush the soap in small pieces. 

2. Weigh 1g of crushed soap and put it in a 50 mL beaker.  

Note: All the students must use only 1g crushed sample of same soap. Do not 

take detergent.  

3. Add 20 mL of distilled water in the beaker containing the soap pieces. 

Dissolve the soap pieces completely in water by stirring the solution with a 

glass rod. Heat, if necessary. Our soap solution is ready. 

Note: - The soap solution may be prepared by the teacher for the whole 

class. For this purpose, 5 g, crushed soap should be dissolved in 100 mL 

distilled water taken in a 250 mL beaker (heat, if necessary). It would be 

sufficient for 10 groups of 4/5 students each.  

4. Take a test tube stand and place four test tubes of same size in it  and 

label them as A, B , C and D. 

 

Fig. 1:  Test tubes containing soap solutions in distilled water and sample water. 

 

5. Add 5 mL of distilled water each in test tubes  ‘A’ and ‘B’ and 5 mL of sample 

water each in test tubes 'C' and 'D'. Ensure that the level of water is same in 

all the test tubes.    

6. Pour 1 mL of the soap solution prepared above, in each of the test tubes 

(Fig.1).  

7. Take the test tube ‘A’ and shake it ten times by placing thumb on its mouth 

(Fig.2). 

   

Fig. 2: Shaking of the test tube 

8. Measure the height of the foam produced immediately with the help of a 

measuring scale (Fig. 3) and note it down in the Table-1. 

 

Fig. 3: Comparison of the foaming capacity of soap in distilled water and sample water. 

9. Repeat steps 7 and 8 with the test tubes 'B', ‘C’ and 'D'. 

Observation Table - 1 
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Mixture 

(Water+ Soap) 

Test 

Tubes 

Height of the Foam Produced 

(cm) 

Average height of Foam 

(cm) 

Distilled water   

A  

 

B  

Sample water   

C  

 

D  

 

 

 

Findings 

Infer from the observations whether in distilled water the soap produces 

more foam (lather) in comparison to sample water. If the height of the foam 

produced in the sample water is less than the distilled water, this means 

sample of water is not as soft as distilled water.  If scum is produced, then it 

is a sample of hard water.   

What precautions to follow? 

• Use same sample of soap solution for distilled water and sample water. 

Do not use detergent solution in place of soap solution. 

• Use distilled water for preparing the soap solution  

• Stir the mixture carefully while dissolving soap in water so as to avoid 

spilling of soap solution. 

• Ensure that soap dissolves completely in distilled water. 

• The quantity of soap solution added to all the samples of water must be 

same.  

• The mass of the soap samples must be determined very carefully using a 

physical balance. In case of any need, take help from your 

facilitator/teacher. 

• Take care that separate test tubes are used for testing  different samples 

of water  

• Shake every tube for equal number of times and in a similar manner. 

 

 

• Measure the height of the foam produced  immediately after its 

production. 

• Measure the height only of the foam produced.  

• Perform experiment in the presence of a teacher/facilitator. 

 3. Testing the pH of Water 

Introduction 

pH is a measure of acidity or alkanity of a solution. pH value indicates the 

concentration of hydrogen ions (H+) contained in the solution. At 298 K, pH of pure 
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water or any neutral aqueous solution is 7. Generally universal indicator or pH 

paper is used for finding the pH. Universal indicator shows different colours at 

different pH. 

The lower the pH of solution, the more acidic it is. The higher the pH of a 

solution, the more alkaline or basic it is. At 298 K, a neutral solution has pH equal 

to 7. Surface water has pH range between 6.5 to 8.5. 

 

 

Red                           Green                               Blue 

  

 

What we have to do? 

Find the pH of the samples of water from different sources using pH paper. 

Science behind it! 

Universal indicator exhibits different characteristic colours at different pH between 

pH range 0-14. It is used for determining the approximate value of pH. At low pH, 

universal indicator appears red and at high pH it appears blue. At neutral pH, it 

appears green.   

What do we need? 

• Beakers  (100 mL) ------ 04 

• Glass/plastic droppers- 04 

• pH colour chart ------one 

• pH paper strips - 04 

• Water sample(s) - 04 

 

 

 

How do we proceed? 

1. Put one drop of the sample of water on the pH paper strip by using a 

dropper.  

Note: (i) Dropper used for the sample must first be washed with distilled 

water then rinsed with the sample water of which pH is to be found. 

(ii) pH paper should be kept on a white tile/ paper 

2. Observe and record pH by comparing the color appearing on the pH paper 

with the colour on the pH chart. 

3. Repeat the steps 1 to 2 for other samples you have.  
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What do we observe? 

Observation Table-2 

S. No. 

Water Sample 
Colour of pH Paper 

soaked  in Sample Water 
pH 

Source Colour Odour 
  

1. 
     

2. 
     

3. 
     

4. 
     

 

 

Precautions 

• Never taste sample water. 

• Use clean test tubes for testing 

• Carry out the experiment in the presence of teacher 

• Rinse the dropper with the sample water to be tested 

 

4. Testing total Alkalinity of Water 

This experiment is specifically for students of classes XI and XII. However, students 

of classes IX and X may also join classes XI and XII students while performing this 

experiment. 

Introduction  

Alkalinity is a measurement of ability of water to neutralize acids. Acidity in natural 

water generally comes from rain or snow, through soil sources and from industrial 

discharges. Alkalinity of natural waters is primarily due to the presence of basic 

salts; although strong bases (i.e. OH-) may also contribute in extreme 

environments. Hydrogen carbonates represent the major form of alkalinity in 

natural waters; its source being the dissolution of CO2 from the atmosphere and 

the weathering of carbonate minerals in rocks and soil. Other salts of weak acids 

and bases, such as borates, silicates, ammonium salts, phosphates etc. may be 

present in small amounts.  

Highly acidic and alkaline waters are considered unpalatable. Knowledge of 

alkalinity of water may be important because:  

1. It provides information about how sensitive a water body will be to acid 

inputs such as acid rain. 

2. Hard waters are frequently softened by precipitation methods. In order to 

calculate the lime (Ca(OH)2) and soda ash (Na2CO3) requirements for 

precipitation, the alkalinity of the water must be known. 

3. Knowledge of alkalinity is important to control corrosion in piping systems 

made from iron. 
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4. Systems of living organisms, especially aquatic life, function best in a pH 

range 6.0 to 9.0. Alkalinity is important because it provides buffer actions 

against rapid pH changes.   

Alkalinity, by convention, is reported as mg/L of CaCO3 since most alkalinity is 

derived from the weathering of carbonate minerals. 

 

What we have to do? 

Find out the alkalinity of water that we use  

Science behind it!  

Natural water may become alkaline due to the presence of one or more of soluble 

salts of sodium, potassium, calcium or magnesium in the form of carbonates, 

bicarbonates or hydroxides. For estimation of alkalinity of water, a known volume 

of the water sample is titrated against standard acid (like 0.1M HCl) solution using 

methyl orange indicator. At the end point colour of the indicator changes from 

yellow to pink. 

 

Chemical Reactions Involved: 

a) For carbonates:  

K 2CO3 + 2HCl → 2KCl + H2O + CO2 

Na 
2
CO

3  
+ 2HCl → 2NaCl + H

2
O + CO

2
 

b) For bicarbonates:  

Mg(HCO3 )2 + 2HCl → MgCl2 + 2H2O + 2CO2 

Ca(HCO3 )2 + 2HCl → CaCl2 + 2H2O + 2CO2 

NaHCO3 + HCl → NaCl + H2O + CO2 

 

c) For hydroxides:  

NaOH + HCl → NaCl + H2O                                                                                                 

KOH + HCl → KCl + H2O 

What do we need? 

a) Apparatus:  

• Burette -------------------------------  (One) 

• Pipette (25 mL)-----------------------  (One)  

• Volumetric flask (100 mL) --------  (One) 

• Watch glass ------------------------- (One)  

• Funnel ------------------------------- (One) 

• Wash bottle ------------------------- (One) 

• Conical flask (250 mL) ------------   (One) 

• Burette stand.----------------------  (One) 

b) Chemicals: 

• Sodium carbonate  

• Hydrochloric acid 

• Distilled water 

• Solution of methyl orange indicator 

• Water samples 
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How do we proceed? 

a) Preparation of 0.1 M standard solution of sodium carbonate 

To prepare 0.1 M Na2CO3 solution, 10.6 g of Na2CO3 (molar mass106 g/mol) 

should be dissolved in one liter of the solution. Therefore, to prepare 100 mL 

of 0.1 M Na2CO3 solution 1.0600 g of sodium carbonate is first taken in 

volumetric flask and dissolved in minimum quantity of water .Then  the 

solution is diluted to exactly 100 mL by adding distilled water through wash 

bottle. 

 

b) Standardization of hydrochloric acid solution by titrating it against 

standard sodium carbonate 

i) Concentration of laboratory reagent grade conc. HCl is about 36% 

(11.56M). To make it about 0.1 M, dilute about 8.6 mL of it to 1.0 L with 

distilled water. Now fill up the burette with this HCl solution with the help 

of funnel and mount it on the burette stand. Record the initial burette 

reading in the observation Table-3. 

 

 

ii) Carefully pipette out 10 mL of standard sodium carbonate solution and 

transfer to a clean conical flask. Add two to three drops of methyl orange 

indicator. The solution will turn yellow in colour. 

iii) Titrate the solution with constant swirling till colour of the solution 

changes from yellow to light pink. Record the final burette reading in the 

observation Table- 3. 

Observation Table – 3 

S. No. 

Volume of Sodium Carbonate 

(V2)/mL 

Burette Readings Volume of Acid 

solution used 

(V1)/mL 
Initial Final 

   

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 Concordant reading    

iv) Repeat the titration to get at least three concordant readings.  

 

Chemical reaction involved in the standardization of HCl: 

Na2CO3+ 2HCl → 2NaCl+H2O+CO2 

1 mole    2 mole 

(a2=2)     (a1= 1) 

 

     Acid   Base 

    a1M1 V1 = a2 M2 V2 

     a1 =1 ;  a2 = 2 
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Where a1 = basicity of HCl = 1  

and a2 = acidity of Na2CO3 = 2 

    M1   =   

 

c) Determination of total alkalinity  

i) Take 50 mL of water sample into conical flask with the help of pipette. 

Add 2-3 drops of methyl orange indicator. The solution will turn yellow 

in colour. Titrate with the standard HCl solution till the colour of 

solution changes from yellow to light pink. Record the initial and final 

burette readings in Table- 4 given below. 

 

 

 

 

Observation Table – 4 

S. No. 

Volume of Water Sample (V3)/mL 

Burette Readings Volume of HCl Solution 

Consumed 

(V4)/mL 
Initial Final 

 

50 

  

 

 

 

 Concordant reading    

 

ii) Repeat the titration to get at least three concordant readings. 

Water sample   Standard Acid 

     a3M3 V3   =       a4M1 V4 

 

where a3 = basicity of HCl = 1  

and a4 = acidity of CaCO3 = 2 

Here          a3  =  1; a4 = 2 

   1 × M3 × 50 = 2 × M1 × V4 

                M3  =  

 

We know 

Molar mass of CaCO3 = 100 g/ mol;  

1 g = 1000 mg;  

Strength = Molarity of sample water × Molar mass of CaCO3   

= M3 × 100 g/L 

Units of strength = g/L  

1 42 M V

50

× ×

2 2

1

2 M V

V

× ×
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parts per million (ppm) or mg/L 

The total alkalinity of water sample  

      = M3 × 100 × 1000 mg/ L of CaCO3 

       = M3 × 100000 ppm  

 

What do we conclude? 

The total alkalinity of water sample is _____________mg/ L (or ppm). 

 

What precautions to follow? 

1. Rinse the burette and pipette and conical flask with the solutions which are to 

be taken in them  

2. Hydrochloric acid and sodium carbonate are highly corrosive, so these should 

be handled carefully. 

3. For dilution of acid, acid should be added slowly in small lots to water with 

shaking .Water  should never  be added to the acid  for preparing solution. 

4. Lower meniscus should be observed while noting the reading of solution. 

 

 

5. Preparation of solutions and dilution of acid should be carried out in the 

presence of a teacher/facilitator. 

6. If pipette is not available, burette may be used. 

 

5. Total Dissolved Solids in Water 

Introduction 

Total dissolved solids (TDS) in water refer to total concentration of dissolved 

inorganic or organic substances. TDS is an indicator of water quality. The dissolved 

solid present in water can affect its taste. World Health Organisation (WHO) has 

given following indicator about TDS in water: 

Level of TDS (milligrams/litre) Rating 

Less than 300 Excellent 

300-600 Good 

600-900 Fair 

900-1200 Poor 

Above 1200 Unacceptable 

 

However, a very low value of TDS is also undesirable as it gives water a flat taste. 

Higher TDS is also undesirable because it may be due to hardness, may leave 

deposits and films on fixtures and form scales in sides of hot water pipes and 

boilers. 
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What we have to do? 

Find the TDS in water of the collected samples from different sources. 

Science behind it! 

A known volume of filtered water is completely evaporated. The mass of residue 

gives the concentration of total dissolved solids in the water. 

What do we need? 

 Container/beakers for sample evaporation 

 Measuring cylinder 

 Funnel 

 Filter paper 

 Hot plate/burner (Heating Device) 

 Weighing balance 

 

How do we proceed? 

1. Weigh empty dry Container/beaker. 

2. Pour 200-250 mL of filtered water into it. 

3. Completely evaporate the water by placing the container/beaker on a hot 

plate/burner. 

4.  After cooling, the container/beaker immediately weigh the container/beaker 

containing residue. 

 

What do we observe? 

1. Volume of sample water = V mL 

2. Empty weight of container/beaker = X g 

3. Weight of container/beaker containing residue = Y g 

Total dissolved solids in (mg/L) =    (Y - X) x 106 

                     V 

Precautions: 

 Use clean and dry container/beaker for the experiment 

 Do not overheat the container/beaker after complete evaporation of water 

 

 

 

 

 



43 
 

 

 

 

What do we conclude from the above activities? 

On the basis of the results of the above activities, for which of the following purpose 

are the samples of water collected by you are suitable. (Mark √ or ×) in Table - 5. 

Table - 5 

S. No.  Purpose  Sample 1 Sample 2 Sample 3 Sample 4 

1. Drinking     

2. Cooking     

3. Washing of clothes     

4. Washing of utensils     

5. Mopping     

6. Gardening     

7. Any other (please specify)     

 

 

 

 

 

 

 

 

 

 

Extended Learning  

During Rashtriya Avishkar Saptah 2019, schools may organise discussion, 

interaction and/or lecture by expert(s) in the area of water quality testing for wider 

awareness of all students, teachers and even local community. 

In addition to the suggested experiments the schools may explore and include 

some more parameters of Water Quality Assessment and Water Conservation with 

the help of faculty members of nearby Higher Education Institutions (HEIs). Even, a 

few groups of students may undertake investigatory projects on Water Quality 

Assessment and Water Conservation.  
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Reporting the Results of Study 

All students of classes IX to XII of the selected school have to carry out the study 

‘Water Quality Assessment and Water Conservation’ using different sources of 

water. The results obtained by all the students of the school, for four parameters of 

testing, for each source of water, should be collated. The average of the values 

obtained by all the students of the school should be calculated for each parameter 

of testing for each source of water. 

 

The average of the results of the study ‘Water Quality Assessment and Water 

Conservation’ conducted during Rashtriya Avishkar Saptah 2019,are to be reported 

by each school by filling up the details in the Google form on the following link: 

 

https://bit.ly/2mhhZ9T 

 

A gmail id is required for filling up the details on the Google Form. For this a 

new Gmail id may be created for the school or an existing Gmail of the school or 

Gmail of any teacher may be used.  

The duly filled Google form has to be submitted within fifteen days after the 

conduct of Rashtriya Avishkar Saptah 2019. The results submitted by all schools 

will be collated, analysed and shared by DESM, NCERT.  
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Procedure for filling Google Form 

Filling up Google Form is very easy. You need to have a Gmail account for 

filling this Google form. 

1. Once you have a working Google id (Gmail), you can open any browser and 

copy/type the following URL into browser: 

 

https://bit.ly/2mhhZ9T 

2. It will take you to the following page where you need to enter the Gmail id to 

proceed: 
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3. Once you click on ‘NEXT’, following page opens up. On this page, you 

will fill up the details of your school. Fields marked with * are mandatory 

and you wouldn’t be able to proceed to the next page if mandatory fields 

are left blank. 
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4. Anytime you can go back to change/correct data by clicking on ‘BACK’ 

button. Otherwise click on ‘NEXT’ to proceed. On next page fill up the 

average of results obtained by the students in the experiment ‘Foaming 

Capacity of Water’ for different samples of water. You can fill up results 

for upto four samples of water. 
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5. When you click on NEXT, following page opens up where you have to fill 

up results for the second experiment.  
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6. On clicking NEXT, following page opens up where you have to fill up 

results for the third experiment.  
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7. On clicking NEXT, following page opens up where you have to fill up 

results for the fourth experiment.  
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8. On this page, share your experience of conducting Rashtriya Avishkar 

Saptah 2019. Also upload photographs of Rashtriya Avishkar Saptah 

2019 in your school. 

 

 

 

9. After clicking on Submit, you will get the following confirmation message 

that you have successfully submitted the form. 

 

 

 

 

 

 

 

 

 

 



52 
 

 

 

DR. APJ ABDUL KALAM  

Avul Pakir Jainulabdeen Abdul Kalam, born on 15th October, 1931 in a small 

village in Rameswaram in Tamil Nadu, rose to become the President of India. Dr. 

Kalam was elected as 11th President of India in July, 2002. One of the iconic 

Presidents of India, the late Dr. A P J Abdul Kalam, who was not only the country’s 

Missile Man, but the most popular  “People’s President”. Coming from a very 

humble background, he used to distribute newspapers as a child to supplement 

family income, relentlessly pursued education in the most difficult circumstances 

and became one of the leading space and missile scientists of India. A newspaper 

boy becoming President of India is the greatness of this country.  

As President, he shared his vision for India, addressing youth and old with the 

same passion which formed his entire life. Dr. Kalam was passionate for 

transforming society through technology especially in inspiring the youth of India 

to harness Science and Technology for human welfare. Dr. Kalam, inspite of his 

achievements, always wanted to be remembered as a teacher. And it was as a 

teacher addressing a gathering at IIM Shillong that he breathed his last on the 

evening of 27th July, 2015.  

 

Source: http://pibmumbai.gov.in/English/PDF/E2015_FR44.PDF 
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