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Pre-Service And In Service Programmes 

egiona: Institute of Educaaon, Bhopal rs a constituent unit of National Counil of Educatlonal Research and Training (NCERn. an autonomous body under the Ministry o' 
Human Resource Development. Government of India. we are committed co delt1enng qualityleacher EducatJ:m programmess both ore-service and in-service. Currently we 
offer one year M.Eo Two year B Ed. program and four year integrated teacher preparatJon programmes of BAEd and B.Sc Ed. for preparmg secondary s:hool teachers in 
Science. Mathematics. Enghsh and SoCJal Sclence. Our in-service programmes cater to the professional development needs cf teachers. teacher educators and other school 

iuncnonenes m addition we a so have one year programme on Diploma m Guidance and Counselling for prepanng reacner counsenors. The Institute is affiliated to 
Barkatultan uruversrry, Bhopal for the award o' degrees. The Diploma Course in Gurdance a1d Counselmg ,DCG() is awarded by 11.CERT 

we have a strong team of faculty members who nsve excellent records in teaching and research. we also won: closely with the Ministry o" Human Resource Development rn 
tmplerner-ung venous Government of India mmauves m school education. we have a good tract record of campus placement for our students and in the recent years almJst 

00% of them get the placements through the campus recrultmenc 

All st.idents belongrig to che Scheculed Castes/Tribes admitted to the msntute shall be awarded scholarship. provided they ere not getting any financial assistance from any 
other source. upto 50% of the rernarrung students wlll be awarded the merit-cum-means scholarship as per ru'es 

PHYSICS VIRTUAL LAB CHEMISTRY VIRTUAL LAB BIOLOGY VIRTUAL LAB 

eely 

tnduding microscopy. genetics and life soence 
General brolog 

_ sites 
a applet! are standalone and some 

come wah lesson plans and notes . 
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other source upto 50% of the remaining students will be awarded the merit-cum-means scholarship as per rules. 

PHYSICS VIRTUAL LAB CHEMISTRY VIRTUAL LAB BIOLOGY VIRTUAL LAB 

Biology Virtual Lab; serow ts a Irst of tree 
available online tnotogy lab resources 
including microscopy. genetics and life scenes 
General biology a-id virtual labs. The 
interecnve Library - This Edlnformatrcs.com 
site rs a IJSt c:- ,m~..s to interactive biology mes 
Some Java applets are standalone 3nd some 
come with lesson plans and notes .. 
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PRACTICAL DEMO HOME 

LIVE 

PHYSICS 

1 Focal Len~h ccncavermrror 

2. OHMS La 

3. PerractJon of ugnt usin.R Glass Slab 

Get Vtdeo 

REFERENCES SOFTWARES 

LIVE 

CHEMISTRY 

1. Rnd PH varue 

2. To study Physical and Chemical 

3. Metal orsn. Reactivity series. 

Get Video 
I 

MOBILEAPPS ABOUT US WHATS NEW 

LIVE 

BIOLOGY 

1 . Photo Svnthesis 

2. Respiratton 

3. Stomata Slide Preparauon 

Get Video 

CONTACT PROGRAMME PHOTO 

PPT 

e-Content 

DEVELOPMENT OF E-CONTENT 

ICTFORUM T PACK Mabdous 

Information School Education 

TPAC 

Get Video • 
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LIVE 

PHYSICS 

1 Archimedes Pnnople 

2. Dens1 

3. Veriflcaaon_of_tntrd_law_ot_mot1on 

4. Coming Soon. 

s. Coming Soon. 

6. Coming Soon .. 

Get Video 

CLASS-IX (Section-B) 
(Virtual Laboratory) 

LIVE 

CHEMISTRY 

1. Chemical Reactions 

2. Law of Conservation of Mass 

3. Mixand2 

4. Preparation of True solution 

5. Separation of Substances 

6. Change of Stat 

Get Video 

LIVE 

BIOLOGY 

1.Plant nssue 

2. 1mb1bicion in Raisins 

3. B10T S DKo 

Coming· soon ... 

s. coming soon ... 

6. Coming Soon .•• 

Get Vi<.feo 

PPT 

e-Content 

DEVELOPMENT OF E-CONTENT 

ICT1=0RUM T PACK Mabdous 

Information School Education 

TPAC 

' 

Get Vtdeo 
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ACKNOWLEDGEMENT 

we are grateful to Amnte labs. PhET Interactive Slmularlons and Youtube for v1deos/S1mulations used to develop the teaching learning matenal to meet the educational goal. 

Heading Course 

,B 

~ 

A../V\.~.ITA.. 
I 

sttibliahod u/a 3 of UGC Act 1956 

AM RITA LABS 

bout AMRfTA LABS 

Heading Course 

A~C 

You 
YOUTUBE 

ABOUT YOUTUBE 

Tube 

Heading Course 
8 

PHET SIMULATIONS 

ABOUT PHET SIMULATIONS 
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oout AMRITl\ LABS ABOUT PHET SIMULATIONS ABOVT YOU1UBE 

NCERT LAB MANUAL CLASS X 
Abou 

NCERT LAB MANUAL CLASS IX 
About AMRITA LABS 

AMRITA LABS 
About AMRITA LABS 
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SOFTWARES 

SOFTWARES: 
SOFTWARE. Systems software includes the operatJng system and all the utilities that enable the computer co funaron. Appucanons software includes programs that do real work for users. For example. 
word processors. spreadsheets. and database management systems fall under the category of applications software. 

• EXE Learning Toof. 
• PHET. 
• Al~odoo. 

The etearrnng HTMLS & XHTML editor (exeteerrung) Is a web-based authoring environment designed to assist teacners and academics in the design development and 
oublishing of web-based learning and teaching materials without the need to become proficient m HTML XML or complicated web-publishing apphcaoons. 

With eXeLearnmg. users can develop a learning structure that suits their content delivery needs and build a resource that is flexible and easny updated - The Outline pane 
of eXe's graphical user Interface enables users to design an outline that reflects their own preferred hierarchical structure and taxonomy. i.e. roprcs-secnons-uruts. or books 
chapters-verses. etc. This can be established at the outset or can develop as the resource rs built. 
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Mobile Apps 

INTRODUCTlON: 
A smart phone rs not smart only a smart user and app makes 1t smart . The processor of present phones is much better than thar of nrst manned mrssron to moon. High 
memory storage. strong processor. bigger screen. brilliant colour display. large mega pixel camera blue tooth connecnvrty . internet. and large number of mobile Apps 
contributed from all over the world make tc a power full teaching learning root . The idea Itself surprises. that how a mobile can be used as a learning aid. Whereas on the 
other hand students are forced to keep aloof themselves from the mobile People consider it as a menace But every coin has two sides. I am presenting few applications of 
smart phone in teaching learning. My focus rs more on use of It as a versatile all in one instrument. Users are left to themselves to explore further uses of smart phone. 

ROLE OF SMART PHONE AS A LABORATORY TOOLS: 
smart phone rs not smart. only a smart user and app makes 1t smart. The processor or present phones rs much better than tnat of first manned rmssion to moon. H1g 

memory storage. strong processor. bigger screen. bnlllant colour display. large mega pixel camera . blue tooth connecuvity . internet and large number of mobrle Apps 
contnouted from all over the world make 1t a power full reaching learnrng tool The Idea Itself surprises that how a mobile can be used as a learning aid. Whereas on the • 
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Abo:ut Us 

About US 
welcome to "VIRTUAL SCIENCE LABORETORY" A irutnauve of Regional Institution of Education. Bhopal. M.P. (lndia),(A constituent urnt of NCERn This package rs speoanv 

developed for the students of classes IX & X to provide them access to taboratones through virtual labs. The mam objecuve rs to provide access even offllne to facilitate the 
va1labhty for urban and rural area students. where there rs no access to physical labs/equipments are not available owing to being scarce or costly and the lack of mterne 

connecuvny. The experiments can be accessed anytime anywhere. Exercises are provided at the end of each experiment for self evaluuon. This attempt also fulfills the 
objecuve of mouswe education where each child can access rt as per their need and thus everyone's learning can be enriched. 
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• PAC (1 &.3&) • 

• Virtual labor11tory. Programme I$ Runln& from 2l/Ol/18 to 27/0312018 • Pro.aramme Photos.• 
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APPROACH PAPER 

Scientific understanding attitude are enhanced by relating theory to practical aspects. 

These enhances development of concepts and building of scientific temper. Schools of rural 

and tribal belts lack laboratory and instrumentation facilities which prove to be a hindrance in 

teaching-learning process. Science education at elementary level does not include practical 

aspects in curriculum due to which students do not develop a scientific vision. Henceforth, 

development of practical approach towards understanding and concept building in science has 

become a burning issue for discussion among academicians and researchers. JCT, the most 

valuable tool of present day education system can be utilized to its fullest in filling up of this 

gap. Through JCT, virtual or real experiments can be demonstrated to students wfiich would 

impart a great enhancement of their understanding and also would facilitate their learning. 

JCT techniques provide audio-visual cues that help in memorizing the key concepts at ease 

and furnishes a better ability to understand and relate to theoretical aspects of science. 

Students are thus free to share scientific ideas and observations among themselves which will 

help them to improve their academic performance. JCT based virtual lab modules aims to be 

used to develop quality of science education and enhance teaching-learning process. It will 

also enhance the quality of lecture delivery in classroom and make learning effective, 

interactive and enjoyable. 

In-service training programs are an integral component of the academic activities of 

Regional Institute of Education, Bhopal. It is our abiding duty to serve the needs of state 

under our jurisdiction with the fruits of our experimentations in educational innovations and 

best practices. 

Ei-content is becoming popular because of it's flexibility of time, place and pace of learning. 

Escontent includes all kinds of content created and delivered through various electronic 

media. Escontent is available in many subjects and almost all levels of education. It can be 

used by wide variety learners with diverse needs, different backgrounds, and previous 

experience and skill levels. It can be shared and transmitted easily and promptly among 

unlimited number of users around the world. Teachers, students and others get benefited by 

the use of well designed and developed e-content. It is advantageous to the educational 
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organizations to make their program accessible to their teachers and students on campus, 

home and other community learning or resource centres. It has a significant implications for 

open and distance learning institutions. 

The purpose of e-content development is to create an information rich society. Every 

one in the society is empowered to create, receive, share and utilize information for their 

progress. Very well designed, developed and validated e-content will provide access to high 

quality meaningful digital content and serve as an effective virtual teacher. 

Using the art of technology in the studio functional at Regional Institute of Education 

Bhopal, participants will be trained in the developing of e- content 

JCT integration of the content with the help of various Free and Open Source Software will 

also be dealt with. 

Ojectives: 
(]) To formulate strategies to make teachers aware to integrate the use of the virtual 

laboratory in the class room teaching learning so that the student can understand the 
concept easily 

(2) To facilitate neat, easy, harmless and efficient ways of learning techniques to use JCT 
enabled virtual laboratories. 

(3) To enable wider range of experiments so that students can relate science to the real life 
experiences. 

(4) To integrate the use of mobile technology in the classroom teaching-learning. 

Methodology: 

(1) Three days workshop for modification of the developed material 

(2) Five days training programme on the developed material for secondary school teachers 

of minority/SC/ST dominated areas". 

RIE Li
bra

ry 
Bho

pa
l



~f"':t:.= •• F2.2i ..• ::::._ 24.03.2018 

Ulllil Ji ~ct,-~ cll~lfi -q mfr: cblci1-i "ftx cnT ~ ~ ~ ~ ~ 
cnT ~ "§;3lT 3Tf'{ r:ITT ~~ ~ cfi fcl~1zj1~ri ~ fllifficb ~~WI~~ 
cfi 3ITT'lf "i:f mfr: 9:30 -crx ~ ~:tfi.it !.l~'p1~11c11 ~- 1 "i:f ~~ ~ I 

1. if~~ cblllwl-1 fll-l~llcb cfi ~ "i:f ~ ~ cf>T 3ITT'lf "§;3lT ?PITT 
~ ~ ~ ~ fcl ~'p:~ $1 &RT ~ fl..: c1 d I ~ cr-13R'J !.l ll'I JI~ II c1 I cf> 
~tT~~~~I 

2. "Cfm m 3TITTTC'r '3 q;;: i a ~ ~ ~ 'ffid Fcl ~1151 $1 &RT cb~c..: ~ cna-n 
ftr~ ~ !.ll!'1J1~11c11 * cr13R'J >f<TilT cf) ~ m &m ~ ('c1FPT ~ 
~)tR 'ifqT ctJ- ~ I 

3. ~ 3lclcb1~, cf> q~'il,a ~ \JJP[RI ~ fficf Fch11:1$1 &RT ma:rr "i:f ..:fll~H 
mrR '$1 !.l l lllr'l cp 3lcftTRUTT ~ fl l~cb ~ ~ ~ 11'll'T ~ ~ 

'$1 ~ 'il'l!l~cb ~ W I 

4. if. ,i\-..:r ~ ~ Rl~l151$1 &RT ~~ '$1 3llcl~llcbdl ~ '34lllfrldl tR 
fcffirr-< ~ >fcb'm ~ 11'll'T I 

~ >ITT,' fTfi"rm ~ >l'ftr~ "i:f fl cb I'< I ,l-1 cbdl ~ ~ ,·ki:fi !Sc cnTll cf> ~ 
3ll~lcllfl-i ~ I 

RIE Li
bra

ry 
Bho

pa
l



~ (", L ii~~:::, •- 23.03.2018 

~ qRll1u111 fiil1c1cf> ·,u~"i~ ~ fuan ~. 11.>1. ~. cBt ~ ~ 
.,,..'_,_c:_, ~ q-,!fq$111 cf> cr13R1 ~l!'Pl~ll<:11 tg ~e,ur ctr cf>l4~11c11 ~ ftran 
m~. ~ ~ ~ 23/03/2018 cn1" ~ ~ I ~ cf>l4~11c11 ~ >1~ ~ 9:30 
xi xfG1~~11 ~ 10 ~ '3cp:11c.=t cf>l4w'i ~ s3lT lffl~ cf) ~ ~- cnlcn~l11 vf! 
~ cn14~11c11 cpl ,aq~lc.=t fcITTlr ~ cn14wY il ~- ~-~- ~. ~- fcrcnit ~ ~ 
•• \,L,_, cl~ ~ ffi ~~ ~ I <l'>llfwl-1 q)T cITTTc1' fill'lui.=t ~ fiiflc1.=t cnllfwli ..;, 
1111 

"'"-L ~- ~ ~ ~ fcm:rr1 cnl4~11c11 cf> >f2Pl ~ ~- ~ ~ ~ e-content 
~ m cBT tlxc1dli ~ ~ ~ q~iflq if. ~-~- ~ ~ ~ ~15a.fl.=t ~a+r 
_::,ux,D,H, ~ Apps~ ~ ,Jqli'PI, ,aqlfPI c#t ~ ~ ~Jlu~~l.=t ~ ~. 

c>fq cf) \i q-,! ia ~- 3ITTIT ~ e-content~ m ~ ~ fq «11 '< xf ~ ~ ~ xi 
~-~ e-content~ ~ -gg ~ fcpm I ICT-Lab~ tcftll'I cpl ™ ~ ~ 
~ 3fqTTc;~ 

~ en Ill~ II c1 I ~ ll.>1. cf> 24 fuafq; ~ Y 15 i '<I&;. cf> ~ ft=rc;rr cf> 19 fuafq; 1lflT 

~~ti 
>ffue:rur ~ 3ITTfIB ~ ~ ~ '3m1l ~ I ~ # ql1\Ylc1 ~ 'qT<l cBi 

~ ~ ~ ~ ~ ~fl11Jl~c1 ~ ~ cpq q)T '34ll'1i1 .=r "ITT m ~arrrr 
Ecofriendlyvq ~ ~ ~ cf> ~ "ITT ~ I 

~I 

RIE Li
bra

ry 
Bho

pa
l



~ •. r::,.,).,_, '- 25.03.2018 

~ ~ ffiX fcrrn:r ~ ~ * cr:1~ 1.1;f1l1~11c11 ~ 3llll1Ri-la >ffua:rur q5pfoiJ-J 
cfi ~ ~ cnT ~ ~ frrmfm x,1=fll" ~ W"ci" fcl ~'I~ $1 if. x I r'I .-TJ ~ cB" '1:ffcR 
~ !,.l«fctl¢xUI' cnl" fHc1<'1'-l ~ ~ cnll ~ 1l ~ ~. ~ ~ cllll!...«:JH, -. ' ~ m ~~ ~ §* 1 "if. x 1fr1 ··11 &RT ~ ~ ~ ~ +1xc1a'i "ITTTcfi ~ · A \ -· " • * ~ ~ q~ffl¢xo1 &RT -;,- cf)q"c1" ~ cnl" q1qxq1~c: c#t ~1flfclill'i ~ ~ 

~ l"fm ~ "fl,ft cnl" ~ ~ ~-~ 1.1 +gctl ¢x 01 '4t ~ cITT"Tm Tfm I 
c'f'q cf) 1!cT cf) "fl"::l cnT ~ <$ ~"! ll Fcl tl I C'1 ll, 'lITT"Tc1" ~ WTI Fcl ~, t5I $1 * ~ 1l 

~ ~ '-iill[fa m ~ ~-~ 1l ~ ~ 3TitTTfuf -tj'41c11 ~ "§;3IT I ~ 
"fl.fi ~ cnl" 'i!Rilc11 ~ 3TitTTfuf fct$1T., lH1'1rnfl cpl FclaRa ~ ~ cpl 6c>f 

cRTITT l"fm "C;ci ~ er ~ ~ ~ cfTB ~ cpl !,!'lctil f6a fcnm l"fm I 

~ c'f'EJ cfi 4 ~=q lq fITTtm "ff?f cpT ~ ~ 6fR g;,: °if. x I r'I ..f1 ~ W"ci" 
Fcl:ilt'f$1 &RT l:ffcR ~ qx=g(1"i¢xo1 &RT fcifcrc:r ~w cpl ~ ¢xl¢x "fql'c ~ l"fm I ~ ~ * ~ "ff?[ 1l me; Fcl~lt51$1 cf) ~ ~ ~llflcfilll '3ciQt:c \J.l=JT. 

fclcilc1ll, xcic11'-1 ~ '3""4fi~ ~ ~ ~ ~ ~ &RT "4lcR ~ ci¢'1"ic61 cfi ~ 
~-~ ~ ~ cnr 3lcf1m cfRlm m~ ti- ~ Ri-l$11t113ti cnT ..• t:, , 

~~~l"Tml 

1 ~ x a c1 ~ % 'i t5 Ix 1 ~ er l-J"Uf ~ cfi =q ll Pt a ftrelcITT ~ cr13fc1" >fllT1T ~ 3i I lll Ri-1 a 

!.l~1a-101 ~ fuan ~. ~ c#t q1~llw'i Pt~~1q51 "if. ~ ~ * Ptcf~11 1l 
~ fcl ~'1 t5I $1'i ~ fi i1 I fc;i a fcmn \tlT ffl % I 

RIE Li
bra

ry 
Bho

pa
l



~ •• ~)i__, ·- 26.03.2018 

~ fuefcn t 3ltR1" -tt+qfa ~ Pi4i:;1 ~ t-1 ~fiR-i~ ~ cm<f m ~ 
-q:!cnf~~t-1 

~ cr"13lc1 ct>l4~11c11 cnr "ilg·~ ~ mc=r: 9:30 ~ 3fR'l1 s3ll I ~ ~ ~ 
-n-+-4"1R-ll~-s -if ~§.j~"i ~ ~ ~ ~ ~ ~ ~ 3ITTft 3fR ~ ~ t, 
fii:;v1a1 cf Simple systematic method F 4lcl'<41~c. m ffl.rullll 3iR ™-™ lf =ciR. 
C1R R&c11cf>x t:!~~~11 lfr ~ac11ll11 

~ ~ 3TffeR "fR 3tR m.~. ~ \jf"lf 3tR ~ ctt ~ ctt ~ 3Tf4 ~ 
n.v.n ~ m & TT ffl.rue11£11 ~ lf ~ ~ R&c11£1. 4E&i~IE'<!fi 'cf>T ~ ~ 
~ 1:rTnl I~ =r.flxffllll ~ ~ 3fR 1l1" tr 1l1" 1GgGI~ fcn ~ Pen drive~ 'ffm 
~~rfID~I 

"Lunch c5 ~ cnf Period 3f1"c1"fi" c5 cpRUT ~ cf>ti::s.l G ID"ciT t "ffi ~ ~ c5 
~ cnr 4"1 Rll-s ~ ~ w m. crmfcn i:m s3ll -qc 3ITTTlT c#t lTITT cf>x w m'' 

~ lfr ~ c#t ITT1cf> cpl" ffi ~ 3fGx ~ ~ I ~ c5 Si\i:1 <tci tTilT ~ 

1=flcRT3IT 'cf>T ~ ~ 1·· ~ ~ Wtl, 1l1iR ~ ~ 1IBffi ~ ~ W 3lf4T I ll6ffi 

~ ~ Exe 1l Presentation ~,ruc11l!"i I 

~-~ 1l ~ ~ ~ ~ ~ ~ ~ 3ltR1" ~ R.rue1141 ~ 
~ c.l~fci11 ill ~ rf 3ff7.lt I ~ ~ "ITT ~ tj¢'<1lll I ~ Tffiffi ~ ~ 

Presentation ~ cnT ~cic11lll I cPfr ~ xR ~ ~ t5jSil1 ~ ~ ~ 
t-ire1" ~ c5 ~ Script~ cfR R1,ru11 fft.rue11~ I~ 1l1" t,- 1l1" ~3TR ~ ~ 
Pt$ Jl ~3lR I 

3tR ~ 1l ~ ~ ~3lc1 cf>l4~11c11 c#t Co-ordinator~ m ~ ~ 
(\JIT fcn ~ m m m~-m~ ~ tr ~e11fi1x cT ~ ~ t) ~ ~::iqa 
cl.I q $ I 'I! cf tit; ll'I ,Ji cf> ~ ~ 'El, ill1IT 'cf>T 1:lill fr m -=r:rc>fT fcn 'tTR ~ ~ ~ 111l 

'c1'lTT ~ CPC1 t,- cf)T m EfTcl t 3ITT 3fEl" ~ ctt ~ 1ft 3lT 1T'aT I 

~ ~ mirr:r m ~ ~ cITT ~ ~ s3TT m1TT JtR ~ ~ cn1 w.:ITTT 
3ltAT~ Wc,T3IT 1l ~ ill ~ c5 '3ctl I !3 cfclrf t, cgt9 tjfffi ll i 

ICT ~ cfi 11TcA 1vr ~ ~ ~ 'J1e1i'il GWT ~ ~ ~faqa 3TI1T ~ 

~ I 3l i *1~11 'cf>T <!: ~. ~ cITT '4Rf ~ I ~ cnT W1 ~ fi!lcT GT. 'lfTTlJ" 

m m I ~ mlT xl5 "1"tf ID I \Jfi' ~ cfcp \JlT1T 3lT1T cf>G"1l ~. s:i f?tq e1 
cpG1, ~I 

~ 'ifR ~ c5 ~ 1l 3l1FlT cfTU1T 'cf>T fcRp, tcft t I 

~ al'1T futJ cnT '4'AT ~ ~ cB1 ~ I I 

m?; ID 1Tllf ~~~cf~ ~I 

3l~ WJJUT ~ ~ t <f>W ~ ll I I 

& ~ "ITT 3PR ~ q-q-, cl.I cl$ I 'I! 1l I 

m afflT cnTrIT ~. e=n ~ 'ClJR ~ I I 

RIE Li
bra

ry 
Bho

pa
l



~ •• F:!,2\__, I 27.03.2018 

1ffiCT ctl" fcl ~I I cH'1 I cf> zj 1Wf lit;I'<! I~ 3TR ~ cf>T WTcl ~ fuan ~. 
~ 11 ~ cITT f?wiT I 

m: ~ 'l-il-<d1ll ~ cnT ~ ~ m q~illq m ~ "!:ffcl: 09:30 ~ 

~ f.'ft:Tiftcr ~ ~ ~:xrt."t'r. \.llflJl~lk11 11 ~ ~ I 

~~ ~ B]cp fm,crr -Bill&Hlc1ll 11 cpffi gcff ~ 11cff cf) qR011J.J cITT 
fclq5ffla m ~ .--tqlill;f) fmlcp * l:Ft~llll-ll-16dct5'<! ~ ~ ·qfran qR011J.J cti- ~ 
mmm- cITT fcl«11'<! ~ -<-Pis:lllll I 4~i.lld ~ fcl~'1~$1 m ~ ~ ~ ~ m ~ 

' 
lfoITT ~ ~ 00 ~ cpl 3ITT-3llA \.1-R_!fficf;'<!OI cfi ~ l.llffilf%d fclmr 3TR m 
3TifiR" ~ ~ oo cf> !,H-(j~cf>xo1 cn1 C!ct58la ~ ~ fcp-<) am o'{j,&q ~ ~ 1 

'il"m ~ cf> 4~illq x=Pfr ~ ~ 3ITT ~H-g~cf;'<!OI cf>l-16'~ ~ ~ ~ tJ 
,&~ ct5x ~ wncft '{ijq ~ ~ fm<) 1 
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m m ~ 1 m cJITT"OT Frtrm 'EfR ~ cfi >fll"Tffi cti- fl Lfj c1 a I R \!511 ~ ~ m ~ i 
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,;'.\~ ,A •• ~"" cfi ~ RhMlxl flllfc~ll'< cf; 1ff'c:1P=f ~ ~ff\3"'5 (-!~~JI cf> '6l"R ll R=iX511lll I 

acq~i.llc'{ "fl'lWf>aT ll l.ll~fl'< ~ 'ITT'tJTll * 9.tTR ~. * ~.m. ffrcnft ~ * 
\.1'3'114~ ctl" '3"4°ft~ ll fll-114 •. i fll-!1'{115 f1J..qni §ID I ~ ~ >m ~ ~ 
qfuw, m 1lRa ,11x~1e, ~ '<j~flc11 q1u;gll ~ 3Acp 3fj1,cl" EJR I 

m 11 x q a c1 I c1 W'ElT ~ ma=rur cfi 3ITT 3lTfcf 00 cf> ~ ~ fm<) I 

3f,"CT 11 * Pic-l!l.-j~. m:JR ~. mm, ~ fuan ~. '+il4lc1-i "f11lT ~ 
cITT ~ fcnm 3TR ~ >l"ftra,ur cti" ~ ~ ll 'Split Mode'cfi ~ cpl 

~ 3TR >lflr~ cpl 21st Century Skills for Teachers & Students "cf> ~ 
~:.=e'<!-1c ~ ct5WLc-< cfi ~ ~ ~ ~ ~ 1 

en I lf w l-1 cf> 3f,"CT 00 ~ cpl wnuf--q;f en Ill w J.J "tl.cfl". "tl. cfi fcl d '<! u I cf> "flTQ.l 
cnl4wl-l cf>T fll-11411 sW I 

and this is the beginning . 

miles to go . 
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Apparatus required 
To DETERMINE THE OENS'ITY OF A 

SOLID (WHICH IS DE-NSER THAI,' 

WATER) BY USING A SPRING 

BALANCE ANO A MEASURING 

CYLINDER. 
·-·-···· .. -·-·- 

Our Objective 
..• - ... ·-···--·--·--··-·-·---···---·--·- .. -·-·-···-······-"' ··-· 
Apparr.tus required 

_,,., .•.................... - ..•...... , ,_ - , 

Theory 
rr+:"; .....•. _ ...•...........•.......•.............•......•......•....•..........•. - .•. 

Procedure 
··-··-·- ··--·-- -· ····-· -···------------------------- .. ··---· 
Simulator 

··-·-·······-·--·-·-·-··· .. ··-···-----· .. ···-····· .... ---- 
Obsarvanons 

----·-·-·-······-···-·-· , ..•... ,,. _ 
Result 

Precautions 
·-·-·--·-·-·------------- .. ---···-·-·-···-·-· 

VrvaVoce 

II Iron stand 
Measuring cylinder 

II Spring balance 
Any sohd body 

• Previous Next»J 
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Theory 

To DETERMINE THE DENSITY OF A 

SOLID (WHICH IS DEN SER THAN 

WATER) BY USING A SPRING 

·1 BALANCE ANO A MEASURING 

CYLINDER. 

r 
_ _ _. __ 

Our ObJective 
___ ·-··-······-··········-·'"···-····· ··-···"···"·"··· 
Apparatus required r . 
Theory 

f Procedure . . . 

I 
Simulator 

[ ...•.................... ···- .. ··· .. ····················--·-··········-·-······· 
Observations 

Result 

Precautions 

VivaVoce 

~JlmVIOUS 

All matter has mass and volume Mass and volume are the physical properties of ma1ter and may vary with different 
objects The amount of matter contained in an object is called mass. Its measure is usually given in grams (g) or kilograms 

(kg). Volume is the amount of space occupied by an object. The units for volume including liters (I). meters cubed (m3), and 
gallons (gal). 

Consider two different substarces such as iron and cotton of same mass II is observed that Iron will occupy less volume 
as compared to cotton. This is due to their differences in density. Dens!ly of Iron is more than that of cotton. 

The mass of a unit volume oi a substance is called its density. 

Density = Mass of the Substance I volume of the Substance 

If O is the density of a body of mass M and volume V, then 

In S.I umts density is expressed in kg rn -3_ 

M~t of ttie substances expana on heertin,;i 11nd contract on cooling, bu1 tfle mass remaining constl!nl for a$ cases The densrty of ~1 of the 

Slbsl11nces eeereeses wtth tile f!Crease In lempeiature end ~re-ases wilh decrease ln tempermure. But water contracts when cooled up 10 4 °c bUt 
expends whMI cooled fur1her below 4Dc . ThU!I the density of water is maJCimum ai 4Dc 

Relative density of a substance is defined as the ratio between the density of the substance to lhe density of water at ~C. 
Relative density is also known as specific gravity. The relative density of a substance is a pure number wilhout any unit. It 
tells how many times a substance is heavier than water. 

Relative density (RD) of a substance can be calculated by divichng density of a substance -.vith the density of water. 

« PreVlous Next~ 

Nexh 
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Procedure 

TO DETEANIN( THE DEN lfTY OF 14. 
S.OLIO (;irtHK~ U DENSER TWAtf 
WATER) a, us J.G;.. s,R NG 
8AL.t#CE ANO a MEOUtllNG 
CYLINOU. 

l-- 
o..oo,ec11ve 

AWar.lW! req,Jl'ed --- - 
Theo!'/ 

~ i S.mula.'Or 

v,,a\'oce 
r---- -- ---- 

• 

- ••• a mel4Jlt !Oii~ bb: I<. 
• Tio R Wtn a hn <tren0 wna.l 10 r~ .[ Oil Ille noOI< o! ll10 =.oo oata!<t 
• Nir.atho1BaS;tOllllO:!ne-t>a1....:o. 
• nan;C!llblockOlllllet-.o!...-,ng~·•">ttl G!lt.o1e<IO~t:>t5""1gba!Jn<o ••. :r,vene!l>ol,nlrCll'-.l 

or cl¥np""""' so ;-.at t remam 5""" v.nlt no;n,i tN> = ol IN! CilOCJ<. 
• c-~1-'-g,a,it.>!>oNi mass al'"- 8'lfid tl«xk ...o note~ dow<l Reooa1 ~ 1Mte 311C carwai. mean o! 

""' 1hrEe re.iangs taken 
• Ta\;e l!I ora-du.1..ted Q4ff6. cylinder of proper sae and c1p1c,ty. Fill it w,th lft'lter up to a know.o vO,ume t.evel 

"'""" • ne the ~angut•r meta'lac bloc·k by a thin strong thread and wnmtJV 1t fultv m w•ter ~r 1n the 
gr.aduate:1 cvirider. The blodc displec.es water 1-.,d e e water lneJ rees, Nole tt-e poutiQfl of ,..-.ter ln'el 
(man1sco.) h•nona th.e ....,. "" hori1or,t.,I ~;'-" w,tl, th• .,...,., (t• •v..., '""r•r 4,,,.. Iv ~r•ll•x), 

• find the diffenrce of two poJl11om of the waler tever to find volu,r.e of mel1U1t blodc lmmenHi, 
• Re-peat it thn(:.e and tak.u~te the mean ol rbree oburv1ucn~ tl'lcen. 

Tak:~ a ~raduated 9klss cyl eeer of preeer s ee af'\1 caoacity. fill t w1lh w.ater ue 10 a l(no""n volume 
revel rnark. 

Tie the ~ctangu!4r metall<.t bfock by a ttnn ~o:-~ thread .r:.d cnmeese ,t turty ,n 'AUU taken ,ri u,, 
gradu5-ted cyltnder, The bJock d1s~1ees "ater and the w111tu eve I nus. Nolt the postbon of water ""'el 
(mentsrus) kee-p',~Q the eye "' hor,zont•1 paStt . .of' ""''h the te...-el (ee hold error due te oar•lax). 

f,nd the d1fferenc-e oC t•o positions of the Wit.tr tevel to l1"1d vo(um~ ot metallic ttoclc 1mm~ed. 

R~ut -t tl'in:, tind c..,cu!ate the mun ot •hr-ee obHrv&bons t«~. 
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Simulator 

To DETERMINE THE DENSITY OF A 

SOLID (WHICH IS DEN SER THAN 

WATER) BY USING A SPRING 

BALANCE AND A MEASURING 

CYLINDER. 

Our Objective 

Apparatus required 

Theory 

Procedure 

Simulator 

Observations 

Result 

Precautions 

Viva Voce 

« Previous 

« Previous Next » 

Next» 
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'Observations 

To DETERMINE THE DENSITY OF A 

SOLID (WHICH IS DENSER THAN 

WATER) BY USING A SPRING 

BALANCE AND A MEASURING 

CYLINDER. 

Our Objec11ve 

Apparatus requireo 

Theo I)' 

Proceoure 

Simulator 

Observ,ltions 

Result 

Precau11ons 

Viva Voce 

« Previous Next " .._ 

Record your observation of measurement of mass ano volume in tne oeicw tables as snown 

1. lllble: For gravitational Mass of the Solid {M) Stock 

Initial reading (without block} M1 Final readlng(with solid block} MF 
Mass of the solid 

SI.No 
MF-M1 

I 

1 1.1,= ......... 9 I 
12 M2= ......... g 

I 

p ll-13= ...•. ..g 

Mean grav11at1ona1 mass orme sohd Olock. "' . ..... ..g.w1 (by spring oaiancej 

2. Tilb It: For Volume of the Solld Block {V) 

I 

SI.No. 
lnltlal reading Final reading 

Volume of the block V=V1-VF(1T1I) 
(without block lmmersed}V1(ml) (with block immersed)VF(ml} 

I 

I 
1 V1= .......... ml 

2 V2= .......... mt 
I 

3 V3= ......... ml I 
Mean volume or tne solltJ blOCk by graduated cvunoer .......... ml(cm3). 

(t) Mass ol the softd (m) = s 
(ii) Mean volume of the s~hd block (I/)= cm3 

(iii) Density (D) ot tile solid block= Mass I Votume 

. gtcml 

Least count of the sprrng batilnce: •.•.•.•....•.•••...•.••.. 

Least count of the measuring cylinder: .•••..••.•...•..•..•••..• 

RIE Li
bra

ry 
Bho

pa
l



Precautions 

To DETERMlllE THE DENSITY Of A 

SOLID (WHICH IS DENSER THAN 

WATER) BY USING A SPRING 

BALANCE ANO A MEASURlNG 

I c v_L IN o ER.······-······· ····---- .......•. -·-····· ··········-··· _ 
Our Objective 

,- -----·-·--··-·---·-·-·--·-·--·-·---·- .. ·-···-·-· .....•.. - . 
Apparatus required 

Theory 

Procedure 

Simulator 

Observations 

i Result . 
j . • ···-· ···-· ..........•.... 

Precautions 
i----·-·-·--·····-·-·· ····--··· ·····-·····-·-·----- .. ···-·······--·- 
Viva Voce 

l 

IC Previous 

1 Always used a thread of least weight and volume to tie the solid block. 
2. The sond block snouio be dried before measuring mass and volume. 
3. The indicator of the spring balance snouio be at zero before measuring the mass of the solid. 
4. The solid block should be completev immersed in water of the measuring cylinder before observing its volume. 
5. Whfle Immersing the solid block, the water of the measuring cylinder should not spill. 
6 The solid block should not touch the brim and sides or the beaker. 
7. AIWays note reading of lower meniscus or water level. 

« Previous Next• 

Next» 
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t( f>REPARATION OF TRUE SOLUTION; 
~:-CoLLOl~A( SOLUTION A~O ' 'r 
~'iii·.,, .. ". ..• '."' 

l~~SIJSPENSION HOME 

Preparation of True solution, Colloidal solution and suspenston 

1 To prepare solution or vanous substances aod identify them as True solution , conoidal solution and suspension. 

2. To understand the p,opertles of true so1U1t0n. co11o1oor solUtlon and suspensoo 

3. To be able to c111rerentiate properties of true solunon, colloidal solution an<l suspension. 

True Solution ts a homogeneous m1X1ure of two or more substances m whteh substance dissolved (solute) in sorvent has Ille particle sue or tess than 1 nm. Simple solution of su9ar 1n 
water is an example of lrue solutlon. Particles of true soh..mon cannot be filtered 1hrouoh ftlter paper and are not vlSible to naked eye. 

CoUDl<lal Solution is a heterogeneous mll(ture in which ,:,article SJZe of substance is Intermediate of true solution and susoensron J e be1ween 1-1000 nm smoke rrom a rire is examp,e of 
colloldai system In which tiny partlcles of solid rloat rn a,r Just bl<e true solutJons, conoidal partleles are small enough anc cannot be seen throu911 naked eye. They easit:1 pass through 
filler paper. But co;lo!clal partJcles are blO enough lo be blocked by Whatrnann filter paper 

Suspension is a helE1ogeneous mbdure in v.mlcl1 parucle size of one or mo<e components is greater than 1000nmwhen mud is <llssolved 1n water and stirred vigorously, parncies of mud 
are aistributed evenly in wate[ After some till16, the particles of tins solUlion settle under water due to influence or gravity. Tllis solution IS an example of suscens.on. Contrary to True 
Solution particles of suspension are big enough to be seen with naked eye. 
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OBSERVE THE VlDi:O CAREFULLY : 

Now as you have observed the preparation oftrue solution, collotdal solution and suspension.and uooerstooc! the cllff&ence in particle Sile in au tile three types of solutions , try to 
answer tnat whether the partii:les in true solution, tolloidal solution and suspension can be separated by filtration : 

Observe another video and check your answer- 

N~ Iha! the partlclesin toltoldal solUlton easily pass thfouoh ordtnaryfdterpaper But colloidal parocles are big enough to be blocked bY Whatmann fitter paper as shovm in toe video 

RIE Li
bra

ry 
Bho

pa
l



FILL UP THE OBSE·RVATION TABLE - 

ls.No-II PROPERTY JjrRUE ~OLUTION llcoLLOIDAL SOLUTION j[susPENSION I DI APPEARANCE 
II II ICJ 

D§s1s1uTY oF SOLUTE PARTICLES Ii I I I 
DITYND.'.4LL ~FFECT JL -·- - ]I - II 

_, 

Dlsrn1MENTATION -_J[ i I I 
D~LTERABIUTY Ii I I 

In a solution the substance that is being dissolved is calle<I the_ 

O a) Solvent 

u b) Emuls1oor 

C c)Flltra!e 

u d)solute 

What is. one property of " suspension that is different srom that or a solution or a colloicl? 

·'-· a J If !e1t to rest. the particles of a suspensmn wm sene out 
u b) The pamctes of a suspension reflect light. 

O c) A suspensfOn iS always clear 

O d) Suspensior.s are colorless .•. 
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Read and complete 

A True solution is always I .•. J, light passes through with no [ - ~-- - "] from solute particles which are very small in 
size. The solution is ..- J and does not settle out. A solution cannot be filtered but can be separated using the process of ··-·--·---- -·- - 3 i .• 
···-·· ·-· .... ·-·-·-· .. , .. -- .. -··-···--· . 

A suspension is cloudy and:_____________ .•. The particles are larger than 10,000 Angstroms which allows them to be filtered If a 
suspension is allowed to stand the particles will separate out by ! - ~ 

A colloid is intermediate between a solution and a suspension While a suspension will separate out a colloid will not. Colloids can be 
distmqurshed from solubons using 'the 1. . _ .• J Light passing through a colloidal dispersion, such as smoky or foggy air, will be 
! ·--~] by the larger particles and the light beam will be visible. 

l ctieck] FIWA!MI 

select substances each \'ihlch forms !rue solution, coll01oal solution and suspensron in water which you use m daily ufe from the forlowin9- 

sarc , common salt, gelatin • baking soda . starch, detergent, ink, 

NCERT Lab Manual 

www.YoUtube.com/ s.-nart ~aming for all 

RIE Li
bra

ry 
Bho

pa
l



sele<:I suostences each which forms true solution. col!Oldal solution and suspension In water which you use in daily life l'Tom the following- 

sand , common salt. oelabn , baking soda • starch, detergent, lnll, 

'"!.!'"!'.!1,'llfTi 

NCERT Lab Manual 

wvm. you ·tube.com/ smart learning for art 

Experiment by Kenny Soewoodo 

To prepa1e sonoon of OalClng soda , ew albumen and su,ca gel in water and classify them as true soiuton, collOl<lal SOiution and suspension on the basis or t ) Transparency 2} 
Fiitration cntenon and 3) stability 
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• TvPr, o, nuuE& 1H i>u\tHP. 

HOME· 
lypes of tissues in plants 

Objectives 

To prepare a dicot stem transverse section to see Parenchyma tissue ,sclerenchyma tissue and 
other tissues with their arrangement in the plant. 

Theory 

Tissue is a group of· ,cells having same structure and performing same function or to help each other to 
perform a function. 

Plant tissue.ls of 2 types nterfstematlc tissue and ,permanent 'tissue. Permane.1,1.t t,ssue· cani :be turther 
classified a.s S.lmple,,permanentand Complex :P~rma~nt tissue Simple ,ermanent tissue is of three types 
- parenchyma, coUenchymas & scJerenchyma .• Com)lex tissues are Xylem ,& Phloem. 

Arrangement. of the tissues Is as per th:e requirement of th'e ,plant as it needs,different types of tissues 
for stem, leaves, root and fru·it to perform different types of ~u"ctlons. It also affects their struct.ures for 
the ease to ,perform a given func,tion. 

Procedure 

See the giVen acti.vit,Y and try to understand the method of making the ~fide to observe different t·issues 
in plants. 
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Fill up t,he table giv•n here on your observations 

s Characters Observation 
no 

Parenchyma Scleren.chyma --- 
1. Shape of the 

cells 

2 Thickness Of 
the cell w.all 

3 Position 

4 lnterceHular 
space 

5 Cells 
I Arrangement 

While making the slide ,follow • 

Dos & Don'ts 

Stem shouJd be soft & tender. Woody stem wilt be difficult te cut. 

Sections & material :should be .k~t wet always. 

Sclerenchyma tissudt is hard but should not be confused wHh xyle.m • 

Xylem is present on'ly in vascular bundJes. 

Parenchyma is made up of living cells and f·onns most of the parts in plants. It gives mechanical support 
·- ••.••.. __ , __ ••. •••••...••.••..• ...-. •..•.. __ ,.ai =- --- .•.•. _ ~-·----- •.• ··-- ;_ 1::--;--~- •• __ .•• _._ ··- -· .-,1 __ _. --··- 16 -·-- 
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Parenchyma is macle up of living cells and forms .most of the parts in pli.nts. lt·gives mechanical support 
to the prants and. store food in some parts .• Sc1erenchyma is lignifled an.d ma~e up of dead cells. It also 
gives mechanicat suppa.~ & found.under epid~l'llll!:i 4·at~und vascular bundles. 
Q 

PareDc.byma Scleren c b~,ua 

1' SCORM Quiz 

Q 1 Which tissue is more in quantity in the section, seen? 

(a)Parenchyma 
(b)Sclerenchyma 

•. (c)Collenchyma 
(d)Meristematic 

Q 2 You are shown two slides of :plant tissues : Parenchyma and sclerenchyma • You can i:dentify the 
Sclerenchyma by the 

(a) Location of nucleus 
lb\ Position of vacuoles. 

() 
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f SCORM Quiz 

Q 1 Which tissue is more ,in .quantity in the section seen ? 

(a)Parenchyma 
') (b)Sclerenchyma 
(c)Collenc,hyma 

' (d)Meristematic 
Q 2 You are shown two slides of plant tissues: Parenchyma and sclerenchyma. You can identify the 
Sc'.lerenchyma by the 

(a) Location of nucleus 
· (b) Position of vacuoles. 
(c) Shape or size of ceHs 
(d) thickness of cell wall 

Q 3 Parenchyma ceHs are generally present: 
·' {a) below the endodermis in leaves and stem •. 
,: (b) in hard portion of root & stem 
~ (c) in soft parts of stem root & leaves. 
(d) none of the above •. 

Q 4 On maturation sclerenchyma cells are • 
(a) dead 

c (b) alive but inactive 
' (c) highly active and alive 
' (d) none of the above 
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'" (b) alive but inactive 
(c) highly active and alive 

0 
( d) none of the above 

Q 5 What is the function of sclerenchyma cells 
i.;· (a) to provide storage • 
} (b) to help in floating • 

.... (e) to provide mechanical strength. 
1.· (d)to help in photosynthesis • 
( SUSMJT_~WE~ 

References 

Amrita Jabs o Labs 

NCERT books 

You tube 

Experiments ( if ~~Y:J 

Section cutting_ of 111,~nocot plant st-em & root can be done to see the arrangement of tissues in .them. 

Feedback 
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periments atjust a click 
at animated science lab 
Teachers learning 
virtual lab tech at 
Regional Institu te 
of Education 

26-M,ar-201 
hopal Pace 3 
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PROGRA>NE PHOTO HOME PRACTll"Al DEMO REF"ERENCES Ofr....AllH IKJBILE API' ABOlll U 

Contact Us 
Go to Blog 

M111 S.•,.I• 

COlO"Y 
Rnr.",;fllQ'l~Cf .. - ~ 

r •. ,.r.,. 
••• _footblll ..,._.,. 
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Name~ Contact info 
& Re9,on11 tnt•nu,e Cf EOuo:11.,., Sh)am,. K•ls e~ ~•'411,a -'rauesn inc. 

Reg,ona iostlllt.., or eauc,uon tRIEt Enoi,.. IS I Con>!Jtuenl u ••• 1 a( NCERT N 
1111.llllopo~ 
Shyaml• Hlls. Bhop,>l Modhyo PR<IHh. lndla PJN Cade • 4112013. • 
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FAX •91 7~2661668 
E-rr>a,I ·p,,nc1)31 rte!tl)t@gm•j com' 
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REGIONAL INSTITUTE OF EDUCATION, 
BHOPAL 

"Training Programme on the use of Virtual Laboratories in Science at Secondary School Level for the 
Teachers of Minority/SC/ST concentrated areas" 

Date: 23rd to 27th March, 2018 

TIMETABLE 

Date 
9:30 to 11:15 to 2:00 to 3:45 to 

11:00 a.m. 12:45 p.m. L 3:30 p.m, 5:15 p.m, 
23-3-18 Registration & T u 

E NP N LSC RS/RP 
Friday Inauguration 

A c 
24-3-18 First Day Report - AK H MD/RB RS/RP 
Saturday IBC/RB 

B - 
25-3-18 Second Day Report 

R SKJ B 
Practice Session Practice Session 

Sunday JS E R LH/CS/RP/KD RS/KD 
26-3-18 Third Day Report A JS E Practice Session Practice Session 
Monday MD/RB K A JS AK/LM 
27-3-18 Fourth Day Report 

LM/MD K Presentation by the 
Valedictory 

Tuesday RB Participants 

NP- Prof. N. Pradhan, IBC-Prof. I.B. Chughtai, LSC - Mr. Lokendra Singh Chouhan, RB-Dr. Ragini Bhatt, RS- Dr. Rash.mi Singhai, RP - Dr. R.P. 
Prajapati, LM - Mr. Lalit Mehta, JS - Ms. Jagriti Sharma, SKJ- Mr. S.K. Jain, KD- Mr. K.D. Sharma, AK- Mr. Amir Khan, MD - Dr. Murlidhar 

(Dr. Rashmi Singhai) 
Programme Coordinator 
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"Training programme on the use of virtual laboratories at secondary school level for the 
teachers of minority/SC/ST concentrated areas" 

23rd to 27th March, 2018 

S.N. Name Official Address Email Address Contact 
Number 

1. Sanjay ToliramChoudhary Shri. Rajasthan KanyaVidyalaya, Gondia sanja}'.choudha[J'.2408@gmail.com 9028640992 
AseemArun Banerjee S.J.T.Z.P. High School & Jr. College, aseemban@gmail.com 9404118827 

2. Near Bus Stop, At. Po. Ta. Goregaon, 
Dist. Gondia, MH 

3. AvdheshVerma Govt. Exe. Higher Sec. School, Seoni, avdheshverma17@gmail.com 9329283822 
Dist. Seoni, MP 

4. Pawan Kumar Dwivedi Govt. Exe. Higher Sec. School, Udaipura, gawanudg@gmail.com 9893611510 
Dist. Raisen, MP 

5. Siddharth Vijay Shirgaonkar Sau. Yamuna YashwantNijap High siddharthshirgaonkar@gmail.com 7875502111 
School, ShirgaonTal & Dist. Palghar 

6. PatilVaibhavRajaram AnudanitPri. & Sec. Ashram School, vaibhav.bscbed@gmail.com 7887619575 
Maan, Tai. Vikramgad, Dist. Palghar 

7. Pankaj Singh Parihar Govt. Model H.S. School, DD Nagar. Pan kaj lahar@rediffmail.com 9074907643 
Gwalior, MP 

8. Santosh Kumaji Rathod Sakhubai Sec. Ashram School, Balsur, santoshkkr2013@gmail.com 9730620803 
Ta. Omrega, Dist. Osmanabad, MH 

9. MashalkarNitinSubhash Z.P. High School, Nalegaon, Tq. Chakur, nitin91077@gmail.com 9420872324 
Dist. Latur, MH 

10. Sudhir Y. Kamble Kai. BhimraoNaik, Sec. Ashram School, sudhi[J'.kamble358@gmail.com 9922228432 
Holi, Ta. Lohara. DistOsmanabad, MH 

11. Milind P. Sankar AdarshMadhymikVidyalaya, Sundarde, mgmalinan@gmail.com 9423391898 
Tai/Dist. Nandurbar 9423391898 

12. NarwadeAshwiniSubhashrao Kasturba Gandhi BalikaVidyalaya, ashunrwde8@gmail.com 8975320395 
Ankushnagar, Tq. Ambad, Dist. Jalna, MH 

13. SushilaPandey Govt. Hr. Sec. School, Sagara, Dist. gande}'.sushila.1971@gmail.com 9754129463 
Rewa, MP 

14. RoopchandSahu Govt. Excellence H. Sec. School, Vidisha, rcsahu07@gmail.com 8959944014 
MP 

15. Vilas RamjiMalve Rajiv Gandhi VidyalayaKurul, Ta. vilasmalve04@gmail.com 9422360074 
Chamorshi, Dist. Gadchiroli, MH 

16. Rajesh ManoharDasarwar GondwanaSainikiVidyalaya At. rmd.gsv@gmail.com 9403701802 
YeoliVakadi Nursery, Ta. - Dist. Gadchiroli 8888857193 

17. 
Dr. AnvitaGoswami Govt. Naveen Hr. Sec. School, anvitagoswami12@gmail.com 9424476128 

Bagsevania, Bhopal, MP 

18. ArunaKushwah Govt. High School, Mankapur, askbgl 197 4@gmail.com 9826045673 
BadiRaisen, MP 

AnupamaVerma Govt. Excellence School. Obedullaganj, - - 
19. 

MP 

20. 
Sanjay Kumar Shrivastava Govt. H. S. School, GilloreNasrullaganj, skshrivastava26@gmail.com 9926508101 

Sehore, MP 

21. Santosh Kumar Chourasia Govt. Model H.S. School Banda, santoshchaurasia2896@amail.com 8878161697 
Dist.Sagar, MP 

22. Manish Kumar Saxena Govt. Hr. Sec. School, Bararu, Sagar, MP manishkanasaxena@omail.com 9893686738 
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23. 
Bharat LatariGarghate RashtriyaVidyalayaMaregaon Ta. garghatebharat@gmail.com 9420045994 

Maregaon, Dist. Yavatmal, MH 

24. 
Nilesh N. Tikle MahilaVidyalaya Near MahadeoMandir, tiklenilesh@gmail.com 9422867456 

Yavatmal, MH 

25. 
PrashantMadhuk.::raoPanchbhai P.M. Panchbhal, Late Rajiv Gandhi (;!rashant(;!anchbhai71@gmail.com 9423134991 

Vidyalaya, Tiwasa, Ta-Di- Yavatmal, MH 

26. 
Pavan Kumar Sharma Govt. Model School, Phanda, i:1avankumarsharma.1970@gmail.com 9424468675 

Gandhinagar, Bhopal, MP 

27. Mahesh Chandra Thakur Govt. H.S. School, Tawa Nagar, mahesh.30.11.65@gmail.com 9424470125 
Hoshangabad, MP 

Manoj Kumar RaghunathDeore Govt. Residential School, (S.C. Students] deore.manoj27@gmail.com 9623081305 
28. Vaijapur, Shivrai Road, Gayawadwadi - 

Vaijapur, Dist. Aurangabad, MH 

29. Khan MajedWahed Late RadhabaiB. Wankbede School, aleenazahed@gmail.com 9822513114 
Phulambri Dist. Aurangabad, MH 

30. Dinesh Kumar Sharma Govt. Excellence H. S. S. Sehore, MP dineshexc@gmail.com 9425650590 

31. NeetuSinghai Govt. Excellence H. S. School, neetusinghai565@gmail.com 7000098309 
Rahatgarh, Dist. Sagar, MP 7566335079 

GhanshyamMahatkar Govt. Hr. Sec. School, Nahiya, Betul, MP gsmahatkar@gmail.com 9926366077 
32. (Attended on 24, 25, 26 & 27 Mar. 2018) 

33. Narpat pall Singh Govt. H. S. Dilawari, Rajgarh, MP nari:1a!J:!allsingh2014@gmail.com 9009143134 
(Attended on 24, 25, 26 & 27 Mar. 2018) 

34. Satyabhan SinghBhadoria Govt. H.S. S. Bilv, Bhind, MP satf abhan singh@gmail.com 9009774640 
(Attended on 25, 26 & 27 Mar. 2018) 

35. Rajesh Rathore · Govt. Model School, Ghattiya, Utiain, MP rjrathore1234@gmail.com 9893125847 
(Attended on 25, 26 & 27 Mar. 2018) 

36. AdwitaShrivastava Govt. H. School, Palsoda, Utiain, MP shrivastavaadwita@yahoo.com 8818911433 
(Attended on 25, 26 & 27 Mar. 2018) 
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