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AFRIS AiSell BT AT AT Ber X DY H1a- IR SHP AfTd ggm™T
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Bl Fhdl B | SaTexvl & fory, faemeff Wrad § f Ucplgla & A1 S9Hsd URTS & IAThamsl § W Udh 8 TRex 3R Sd S
AT | TH s TR o o9 319 3o+ faenfeit & wer s ififshan &1 Sifd & dad o—

o WERAIHRYT R YA | T8 MATHAT TFAHR0T & U SaTevv B | o sIgs Thys, wreifadferns RIS & o s
H U 7, SIWIHAT H THA TRER AR STel I AT (el 1) |

a1 IfPRS S
INPRD S
CH3COOH (S2miz® ti¥e) CH3COOCH,CH;3  (v&)
+ +
CH3CH,0H (32ia) H.O (Sd)
CH3CH,COOH (m?? Qﬁﬁ:’) CH3CH,COOCH,CHj3 (QW_\’)
+ +
CH3CH,OH (g2Ffar) HO (W)

o IS ARARN & fordll & STT dxeh rfAfhan a1 St & (for 6) |

I | 7 H H 0
H—C—C + H=C—C—OH —> H=C—C{ + H” " NH
H O—H H H H HOTC—C—H
H H
0]
Y
CHa—C\ + CH,—CH,—OH
OH
CIH3
C.CH
HON
CH
Methyl propane
f*ra1 6 3rurfae AR & o |

39 JMfTH & SYART I 3MM0IfAD TR /T 87 T8 IR b W B § Heg Ael Adbell o |
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fohaTcH® Ael UR T Bfad PR Y, UedhIaldl $T laiIor dlaifaaield TRTS THg & e I e sral & (RfE 7) |

T~
—C (\ O—C—
)'K Any alcohol
Any carboxylic acid O\
H

R 7 VenIeld foharcqs g &1 SAfadIoi gAY
NN o~ N <
Platfaafers TR WE & $e U <l © |

IT SRITST 3T IR B, oifd a8 qwifar © s aifvfhan ‘waf’ afed 2kt 2 ok 9k 3a1 & & 9 iR a1 eraRafid wedn
gl

AHHRD] F i HiSA BT SUANT P Y, I8 USRI BT 6 {59 TSR uRil &7 e H F oy I 379] FaAfora g
2 | I8 3HD] WK IR © (& Vehleicl hacA® e I BT eIl (Hdbdl Sl & 3R STd a9 & oy sraifefers virs & —OH

TIE & 1 S O © | Bo AR & oy, Afsal &1 ST wRd gy ififesar o afed 81 gU o ufthar a1 a1g de
eI B FhdT ¢ |

3 diedl § W AP, Uh &) Tl Bl Q@+ BT U Il axidhl JaTd Bl © |

foar & fov &

o 31T 3(YT Pl § TERIHRYT & fhd Aol BT SXIHTT BT AR T2

o HEYUl SIFIRAT MR STERONSH IR &I Biad B foTY 317 b1 TeA1 BT JANT HYT?

wfcrfafer 3: Brd= AT & TATIh [T DT TSTHT

T8 A et S At & TS ToEEl & IR H A IR B Gohd 2 | e @1 faamaa s 7 A Hfl |
31 fp<i wedrfl & |1y =t & wu A g9 Iy S S Ju=1 IR Fad ¢ |

v & el U U Uge] I1 TS DI g ST 3Mudh faenffal &1 &fed o @l F=1aT 2 |
39 @US ¥ d PIF-DIF Al AEAYU! TR € 5772 39 AT & *1raeh faemeff are 3&?

q PIF-HIF I ERID Jlee IT AR & 7 3 faenfit & was™ & forw v oxar gm? 394 3 faemeit
1 Ul 9 uRfId 8 3R ugel swHTe fdhar 272

71, 9 fgl arfaRh ARIe Afsal @ fAwRId B+ 3 Me! Aeg =med &7

39 3 370 fenfial & et e TR IR BHel?

3N gelagi Sic Afed, 3MUIdd FRamsl & 3 a7 e Afedl # § RIT—adT ITIRT B2

AUl TSR @ 3R 379+ fAenfiai &1 e M &t & folg 31y foht el &1 SuANT H¥ar?

39 uTe ¥ faemedi &1 YRTER) &1 & 967 Fad 572

FIT MY 3+ faenfil &1 @iwdrs W ffrF a9 & foy &g |ad 87

3o+t faenfefat o1 rfwfransi @ @mre & & fog?

FIT MY 59 9T F IR H UH-gER & Ul & STa1d I B DI Bl & fog o+ faenfefi &1 a7 wand 872
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S INN|

9 THIs ¥ MU B VA Il b aR H S S B AMDT B TP BioA AN TR T DY AT eIV H U
frenfefal «1 ST A Hied fAwfaad &R H 37 As &R Ad & |

Mg S A v U w B uw wewyl § % Sfud waefie Atsal @ Refia o= # e el @ Aee e & fou fafis
ST TDT BT SWINT TR | 39 IHE 71 OENAA B TH BIS N W O Hfed fFar 21 39 999 v ygE d@ § o U
el gRT SuANT By S arel Aise @1 Rl & IR # fel Al 9fed ST SIFTed dR & ol ueei BT SWINT B |
Ig N Aedqol 2 & Rrerr ufhan &1 999 g w1 I Yge M & fow $9 Hisdl &1 Su X | 6l Uh ure H $E ARl @
U™ HRA BT PIRTY TE PN |

R
HareE 1: urei &1 st R
ATSTHT I 3R TART HRAT T Agdq0l ©

32 YISt Bl AT I ATRY | TSI MMYS TS} Pl W IR AT 91 H Agq Bl & | gav faemedt | gox v
H facraadl o Add € | 99T Ao § Jfdafdse adieos wnfie & T Riegre et w9 3+ faemfi & e & W & aR
H S U1 I € 99 R URARAT BN | UTS] B U ATST dIR R W Il & qd 99 & aR H S oA © | e
HdcTd & UTSdhH & HIETH I Sd! YT BT ST R fJenfeial o Wkgs & deg o1 & forv Sam S iR fafaftrl o1
T ST |

IS U Aad UihaT & S 3MTUh] FRPITd wY H U168 3R AT &1, fUBel UIe & MR UR 31T T8 &) ATST & 417 gRT,
aTSl @ SRGAT B IR HIA | AGE Bl & | UTS AToTT b =RT &

o I faenfeiat & STeRdl & IR F e B RO I wfa PR A
o Jg T FRAT b g fAenfeiat &1 fow vpR e e 27 o faeneft fawy &1 9wt ok U w9y oY o) U & 99 W
ufafehar &= & oY fhd TR e §910 3% |
. gﬁwmgﬁ?m%wwmwmw?aﬁ?mw#w@m?wmﬁwITro'?J‘IGHT
il |

UT3T BT ST DI ATSTAT GTT

TI9 319 UTGAHH BT IIFARYT BR I8 B, Al AT BT HTH W1 BT UTSAHHA AR FhR0ll Bl fha-l 3reel are Tl a1 9rl H
TSI AT | 3MTUDT SUTE THY 3R B9 dXIb] UR =R &=A1 B 579 R wR faamedf werfa ofik SRR $lIeret aoim 3+

BT 0T IR T | TEHAT F A1 AU AT AIST B AT [FAR-fI7e SR 4 MY S Ghd 2 [ BIg U ThvoT UgH H
IR Fd T Fdhd 7, o b A H Hael Q| MUDT BRI 811 fh 379 fe dRIepl | iR 9l urel # fafve ¥9g R 39
fRreror U= e FrEd €, i g fawg ue S g 8 A1 fIvy &7 IR B S @ © |

T uTe AreTIei § Ul FferRad & R H Wt 819 B IMITIHAT BI—

o 3y fenffat o @ Rarr =g 87
o Y I fIeTOr BT fb UpR ulRery Hrard?
o fyenfoal &1 Far BRAT BN SR i

39 AT 6 Rreror |fhy iR g 81, oy faenefl Wiam # Fes 9898 X oIk I8! IGHAT 991 38 | 39 R R & &
|l D1 FEar W= H el § w1 aRA F U wer Smen? {9 3mg T8 badt Rueor H fafdear ok e faaedt B
gfesp ey Al g8 X | AT 918 b |l Bl 2RISAT S WG WX Bl 9 1Y {6 FbR e [enfoal @1 wws @
R | I F &1 7 S THI T AT Seal W qH SV Al Al g I8 b folg JIR T |

IRHITT UTST DT TART BT

a3l BT ST DI AT TAR A & 918, 3MUD] (el gR1 39 &g T& @1 T8 Wi & MR R IS ARG IS Bl
ST IR HRAT BT | 3779 S € b Al BT sigelm & of # fenfef &1 o W o anfRe? a1 2 @ o § \erd g
FIEY? WA ATYDT JHNRIT TY H FB IIGRT YT AT STeal I T Gg+1 DI ST’ 81 Fhdll © | ST YD ARKIT UI3 BT
e AT a1 I+ a1fey o amuds |1 faremeff ueTfy a8 ofiR Atherdn T Aegs & |

T3 IS o 3faR AU I FARed Bl =12y fb yds fafafd & fo vaiad w9 € iR rdeiRe & a1 |fhy Arfes
BT S & ol FATEF TR © | 981 Herall & forg Al &1 Q11 991 & 9T & WU A I fAfWe el & foTg srerT-orerT
T IR TRAfAfE] @1 AT a1 Us Wbl © |

ST 31TT U UHROT Bl UGT X2 i, dl 3MUDl =7 &7l & A1 3R e IR AaR-fawst & forw w9y Mare= &1 Sroxd 8l

Al & T 31T SATTIRT AT PN |
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I 9131 BT I W § IR BRA b IR H A | 39 9T U= A &t B TS ©
1 o=

ol uTe @1 gwena #, =il &1 a6 9 91 WiRae @R R dTel 57 T UAd DI O of b S99 &1 3172 bl
27 faenfial o1 ugel A 1 TSN WIS B Bl AT SBR S5 (IETY ST arel f[avg & IR H I faeraadl Ua1 o |

2 U138 BT §&F A1

il @1 ugel ¥ S0 SIMGRT & JMER TR [AWIaw] ®1 X@ifdd B | 39 IR FdEH], 95 SR AT AFfed BRI AT
TERT-THTET Afed Afhd dd] bl SRIATA B BT 0 of Fhd & | STANT ST S Ired FAeH! 3R 99 d¥id! &l ggar
fSTTeRT 31T ST dedT H STl ot | fafder wfafafert, damwel, iR Tl BT IRNT $HRAT 916 AT HT U Agedqul (2ol 2 |
I 3y fafis Rl iR TSR] &1 SUANT &R & A1 ASD! Ugd S [qenidl 9 8 dadl ©, Rife J e dRidl A
Irad g |

3 feror oY St & forg Ut @1 3T

WIRT & IR | S o folg &H A9 < (416 & QR I7 UTS & 3id H) | Sifd &1 Adeld el WNieT 81 81 & | GHd: I8
@RT 3R #rd W B BN - S P ugel I Aeeg we A1 fenfl gR1 Wg Y uTe & IRIAROT IR AR BRAT, offh
farenfoial o ufcfsharsti I U] S UdT o & Sd JIAR WA PI Al a1 AR RIeTor H gaelrg Bl Bl Ao TR
HRAT BT |

T3 ) FHTG BT BT Udh AT TRIbT & URMD Terll P AR argd ST MR S 16101 3 oo+ Wit & IR # faenfoiay gy
T ER IR 3MUDT g™ & forg F7g <7 il o1 o o1y e 81 §ahd 8 & 37Tl UTe & fofg 3mueh! aar arer
IR HRAT 87

qre} d) FHET BRAT

YH U3 BT GRIGAIDT PX AR Rebis X &b a1 aar ygran? el 1 ar Aikar? b= Sl &1 Sun far war? iR
Ig fhd=l /28] a8 YR I AH1? ™ 3 dTel 3NTel UTS &I (U ATSTT # MY FUR AT TS B Fh | ISTER0T &

foru, ey f=ferRad a7 o A o—

o TffAfeRN &1 gaemT a1 S fafderar @
* Yol 3R §8 ATl D &I TR BRAT
o AR Aes o1 ST dTel et & e srged! w5t g |

fooR o & faenfeial @ WRaw & deg o)A & foIv oMy R 91 JgaR a¥id X T ATSTT 9497 Fhd o7 AT B Ahdl A7

9 Y I TS YGII Al U] 18 A1 FREd WU I qeiwl | Y =6fed 81 dTell &R dIal & Yaigdrd T8l & 1 | |
Y ATSTHT BT Hoold 2 [ 3T T8 S & b b YR a1 fRreror Wud 81 &R safery 3y o fenfeial & arafas fRreror
TR BT AT T P FoTT RIT HRAT BIRIT? 39 IR Tl @7 3 Tffshar &re & v TR 2 |

ffaf =

* A set of molecular models that can be rotated http://www.creative-chemistry.org.uk/molecules/
(accessed 21 May 2014)

* Information on practical activities to help teach chemical concepts:
http://www.nuffieldfoundation.org/practical-chemistry (accessed 21 May 2014)

* The ECLIPSE project has examples of students’ ideas about chemical concepts:
http://www.educ.cam.ac.uk/research/projects/eclipse/ (accessed 21 May 2014)

» Videos of preparation, properties and reactions: http://www.nationalstemcentre.org.uk/elibrary/
resource/4592/chemistry-captured-video-materials-for-teachers-of-chemistry and
http://www.nationalstemcentre.org.uk/elibrary/resource/4910/chemistry-captured-ii-video-materials-
for-teachers-of-chemistry (both accessed 21 May 2014)

* Plastics and covalent chemical bonds: https://blossoms.mit.edu/videos/lessons/plastics _and
covalent _chemical bonds (accessed 21 May 2014)
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-

I8 ARl fhufed o vfeegeM-Reruarsa @ (hitp://creativecommons.org/licenses/by-sa/3.0/) & siawa
Ul BRIS TS &, o4 dd b ar=aer fMeifRa = fvar w81 | 98 e TESS-India, OU &k UKAID & & SuanT
BT IR HRAT 7, DT ST hadd TESS-India aRIsT & Hidx srafRafdd wu & fhar o T 2 |

PIURTST & WA F HUb B BT 8% TIT [Har a1 2 | I fHl Y o § e o foar a1 8, o Ul 3[aux
eI 81 UhTId] BT ATIITH FdRATT B+ H 8Y BT |

A (Aifsar Reeq |ftq): IR W= & 9 s Riera], Jemearadl, e AR el & uft smR aewe fear smar
2 fSreiv ScureH! 4 & ol fafidl & w1y & f6ar & |
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