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Building mental models: teaching carbon
and its compounds to Class X
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

a3 3ofana A

T A TR O T I Fofel1 1 3@ N | MBS Fe7a FpiAes ffon FAF [eare swens
3T ST FE T3S LTI 972 MEGASNE FIT FA© AT AN T2 TIRE FAT, SF S@As=7ey 23T

A3 93 SR J™F O N FR(© NHN 2(© T SHH | Fga/Fia@ e fde afeeser @ Frefioa

(TE SCG QIS TRA FE, A FFINoa F151e (@ SbeT Tafias NOASE T (3 s wwaa e
fTFFre Fa© TR FE|

@ 9376 T ST Fa00 VI MEAS( IFF &y 927 FE| e Joearsfers 37 8 [{few afmze
ST FE| [ (8T Maaere IR NS Yoy A& (@ (376 271 CT3f 38 1 2@ I3 f{Fgan
fofes 27 oI 2732 fafen foa 8 TRFITHR T[T FE| FI9 X 97 MITRF FIET 972 97 TP AR
FE, ACEF ST ST FAF AT SIS 5w it af7fos FaeEn 3| Frm¥ieae 3w
fFA7aRfE AT FA© 7 TF TH® 3, ORE AT SO AAY NSASAF ©IWd FIFISIE FIE FAT
TS | T3F MBI forery 7 FHFIMCT 8 Mhrame! A, 93z FHA@AE AT (F AGAST TR FE
OIF FFIFe 8 NN me! AE TEed A7 9|

2% XSG AFTEE T35 2@ A PERIEEE FRE a3 97 AR IR{Efe 6w soasf of Fam
SRS FAT| AT NG (ofd FAT [FTI@ A I1 (e (31 e f[TAmsfa (FEs 9@y 2@ |

9% 36 (AF arAfar FF F Frage *mEa

o IR TTRA@H g fF% 737 TS Fhma F1w N32 TIHE I6 NG 23|

o FRE QISR AT Frara Sy JenT MG (of Fa1 Fobl S|

o FEF 3 O ASISFH KA TOAF THT T MGASAF I AR FA0© A FISIF TRV NGB
TR FA© M|

@ 93 Jeelt sFef

FRET IS @ T FAT @GS FAFRITE FI@2 THE I N 27| A Tga Qe THST CTITH I,
AR BT [T6T FE @ISFT 4 TG BIF AATF SO oo FGP FAT THHoF SN | FrHdiwaE
ATAfE RAFETSf aFrr a7 o FRieE TEs NOASER @ TR 4T FIS THME 27 I3 STAE
fAfras sm(SferE aefTF e F7 e1aE 2J|

fFRIEa AfF FATSENE TR, e 3@ FEF 8 o7 AR [RAE o1y 39 o1d 78 @ 8 I[T
AGWOTH (AF2 BF FA© 27| STAR THNILA [ HTANSE [FFICT TRFMTOT FAT SIS — 98 RFAGA
MBS 8 (T BHESE STAE (72 TRAMIO] FH0S ST FAE | SO, A ST FHAwa 55
fasrfas Safis Ao (e MEw, e 998 sTarE 197 fawfas anafys soa a3 fenfas foma ey
STRTSTEIF JAH© @ I1 (1R 932 A2 &0 3@ | Frgifieg 9359 forad aofie a7+ s 3@, JI9F

71 fow@d HET (T RY 4], Wﬂfm HIFET 50O (911 WW VI3 A T [ |
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AT NG ST TR (Ifte FEF 97 97 QTS TSI

1 FTLET @ATSfAF ST 979 oy fafeqy

PEEIRIET 72 FEET ST TS FAF Sl RETDE (97 519 TIRF FA© T, 9397 fBasfe @@
I3 ANTF @O ((THT CH, T CoHo) (F OFF TS T THAS TR kAT o1 AfofG T
(ASTOT ATFEET ST N T4 A5 |

AFAF R AT oS I (ST, TR0 NS RG] REFE (979 STHISE AN (T [F5(@ Afofoe Fa1 T6F
SRS S 2T 1| SR HRF TS I8 8 T8 3fR fTama F19 2@ =T | 987 A3 FIE A T3
Freimae [IfFEa TfFe @FrEsf Fre 7@ 24T Ao TGAsd ST NNe @, FFT FEiay
AAIF FONT BaSENS AFGHT THEST IFAE AFHIE (FAT T 75T 5 T FI© BF FE|

TOT MG FF AFT6 AT A& VT THASTT AN bFre 3@, e o1 I[SEH ASFE NP 97 @F
O S T I AGSEH (72 MTSEE (WS M A1 (IS A FES QI Je WS 27| Frgrdfiay smeR
PR (T ST SE FASEN 9@ ATED T Fo@E! (F1EF, F5F OR1 a3@ AJSENE woisT gl e e
(STTeT FRTIER fAEAT FE®@ | IR TS PN FIS (A @ NS TSN FAE, O] AIEMRS AN I (RS-
@S TR ) T P 932 ©3F A7 NEFR 08 IRaSfeTd SIa=0T 200 N §ofq 8 F=1@ 0T
FeftsTe @RISR w1fde Fare @] 19 X -7 Frayar 9398 ©Iwa Sas MGASE TIRE FE bR, OF,
S L1 R ST A1 (AR W71 (F, 8F (F Fea8E R TR FE SR (IS @ faanfass siefas

TSNS fFanfazs Srgrsfery|

T T FIFEF ey @ T3E CTNE Ietes S 39 97 FAE] FAET (FF AF6T STIEF fHad Nors
S FF OIE2 QR FE| SURITEFT, I ST (F|F AF6] T0a NP0 F (F@ STITsTe NHTIISENE el

FA0© I 2T, A@S FIFRT 457 JA@ T 71 (T 3T (THF ST57578 F77 A (NSl AT TT1F TNty | 9FIH
% FEEIRET (T ST HIRNESF AGT (M 972 A6 (TR TSN (728 T ©IRCET 57 FA© ATH] A 28T
T T

[STTTE If% FETEE FIRF FAE SNT M@ J] FEFINGAE SNeAIF ST (ofF FAF 933 (TSfT (F g7 (761
(WATS FCST ST (T, ©T2CT A6 YT TIF 2@ ]

T

O o (P YFEH INEF NOT I AGRF MG (OfF7 FIA AMANT IR NG© IA(R?
ASE 3 (STTF 8 7S (I IS F56F)" MG AN “3a- T FAT (C-%ferr)” A6 (foa
1)?

o I TFA U@ (@1 NeIfFTF MGASE foifier FEwA?

o AT I (FN AFTF G (ofdF NIHN AT (A AT, ©RE (37 XTIy FF /377
FI© AE@A?
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

R

a ‘ball and stick’ model a ‘'space-filling’ model

foa 1 ‘(& 8 w8’ A3 “[ATI- /A FAT NeAIF NG (OfF TAATNR

I} O SETSR 3% FF MG (07 FEERT 973 (FS[TF TIFS[A @7 FoT Gera] P/

Y FRAFA ST I O SR, 932 ASNed NSl (I A SAe (I A I (FIe TIA5Te
foa SR THER fTSa Fae SIRE AN FHRTE AFH =2 % AU sfesama sa3msf @ 33

FIOR CT61 (M JA© I[N 28 | DN rzTe @ f=emy (@ s Frgiar (F67 2FeER e 1R he@asta
A 4R A STRE TR FA© AIF NGAST FIRF FAI IN© 7 FRFAT RS AT CTATF T
(of 2@ M| 952 G A FHINEE (A0S (CRET (T THIRA [Casfe 2o (T ST STIA@ TSI

FAF (FITF AF0] ST | TIRNEF MG FITF FAC (761 STHE basfe T32F F717 7% 7 Shamer 7

$H00 IRAT F9E|

O BF FATF AT, AN AFET T 933 AFBT (AN AF NG SIS FRRN | SN (@S Ao 3T
FSET TRE (FREN 9T S FINE IF61 NN [ NG (MAF TONA] S FERAP | A SH JEAReTH
(T 5T 2 @R AT AST 9T STAR [T FETR (T A5T© ST 1 F1 TF FA© MR 37 AN

JERT (T 3 B0 T IIF AR 78 M@ AF61 I IEH NG NJ@ VF0© (TAR| ST IERT (I 510 Sl
T SR TR IO TR X, FICT 61 1678 AF61 FIA TR 92 TISfT TR Tohel @ NFA, oasfene
RIS T @ (TN @R

A9, AN ST TIRE IJERAN (FF AET =35 (TET - 1) (7t 932 INet© (GRS, ‘(@aT (GRE
ACGEAGT (RTS AR ©TF NGT I AFT AMR?’ (T (F $3F e 7| I FEIA, (F1r3faa e ers’|

(STAT 5 (P ST (WA Ae2? N[BT [F THeT?’ A% SFT @ AT (T T (T[S I T@(®, ST T2
(TTS (5T (T FOGE6T ST o], IT TISfT RIS TN T AF61 b @I ((BFRT) S5 FET (I 7%

RIS TFAST AF INEF (A I & A3 FA®|

HTRFY - I FTHT AT IRETEE 51d® T=F @TT MFS 32 T

C TIATII AT A qAFS sTéey
1 Methane (f3Ie) CH, ||‘|

H-C-H
H
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TS TG ST T (Iffte FIHF 933 97 FISFT AT

2 Ethane (R®) CaHe HH

3 Propane ((I1C1) CsHg ||‘| ||‘| ||‘|

e
HH H

4 Butane (FS®%4) CsHio ||‘| ||‘| ||‘| ||‘|
T
HHHH

5 Pentane ((TG) CsHiz ||'| ||'| ||'| ||'| 'T'

6 Hexane(@@&E) CeHi4 ||'| ||'| "' \" \" H
C
I

NN ATETFHT TG (TF FETRER (T6T N T BF FAF AR (Of FEEAR | A AR FrH = ey
AFGAE JERT, PO FT TN AT PO RS T IR (61 (ST, ST S FIHE (61
FET AF=F SN O FEAT 957 F1 200 MF I 3T N FA@| SAT IEIRT (T BT (REA, FIFT (HI(® =J0T

FIIT TR feT|

ST SARNFS BT MGE A (AR 972 = M AT {Basferd o7 a8 oot IR | A7, A=
PrEEIRIET S Fe0 SRR (T 93T ATF MOGTASfT TR AT feeT AT, 972 ST (T ATAFE] IFTGAT
A 2| SIBTH ‘(NS (IS e 1, A1 FIFA TN SR FH(© AF©, ©IR @@ FINIS 93

STF IFASE (T (AT I (AT ACENES Ao A 2= |

AT @ FGACT AFS FHINE MR 93 STF IE T @ (7 35IF [FSGA e Mo FE|
SPITNR, SfS (RGN ASLT AMEFO FEFINT P R 93 3 (6T AFF6! (RSB AF NG A(Fer®
FI0O IR |

QST ST FIE 1 NPT [TSGE S 7| S T SR (T DRS @S TN ST 950 @ Ifer
RN I AT FE AQN FFE ST (15T (ofF FAT FEF A7 SANAT HGASEN® (@I FIHF P61 TS

3T fay TeF3Ioe F97 T A361 AT 77 3| SNf 2o Frpidie aF61 RSB o1 933 AF67 (@ T7NY
OIS 93 STWAR IERT (I STAT AF6! g 99 (ofd FE (W3 |

ToT PRt Fe{foF 9F oS (VF AF61 IR IO TIF TSI FEMe | A T NGAF SNEF F
AT TS TR (708 T 98 5 938 FTHEE, AS A2’ S (Foe I7| (AR AF6] TROTE A7
RIS ST i@ A& I T @R, SN2 (SE e (I (ST AR ey, & iy 4 AfSfens
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

ST ‘(FIFS-F S R, ©1F9F 95 NS AT @ i@ FITH 932 O ST TSP
AT FAEN, ST (7 (TR (F SIS AN aF2| A STF61F fab =T AT @SFT (wte AT

A TES AT AF2 AEATF SHAE & T3e F@EfR [ba 2]|

H H H H H H H Ci H H H H
(N [ [
H=C=—C=—C=—C=—H H—-C=C—C—C—H .H—C=—C—C-—C-—CI
I I B [ I I I
Cl H H H H H H H H H HH

fSa 2 932 AT S o7 49T ST

Y DA FEFRAEAE e FEET (T SN FSTF 56 I TR (V@ AW FEF (ofF Faw |
g S 74, 9309 FIF AR (I FRHA UEF AEF @ FEEF NG RIF AF6] IRETEANE TosfHe
FE0© AEE (61 AFBT AT 917 (ofd FAG| A STHF61F a361 foa A [z 3]

H H H H

O O
H=C=C=C=—C=—H

R I

H CI H H

fSa 3 57 1 a7 Saf3F sOafog aF f[IF9 ¥a@a ST

AFTF AT PR SIIR R (F SAAT AFB1 @I TN @I FII TN I @ (F0@ =N |
ST (51 (58T FERA, 972 BT TR ST AR | STF NGeT IR FE IR (FIA THAF 97 ©IF

SR A @ (761 N F1EA TINST J&y aFfore WY 27, AT A513 AofFe Faw (TR (F MR
FILISFIE AT FE fBate NET AT @ IM AGAGNE (FEET 2T, M3 BabT (RaTe v IFEF I WO
T [foa 4]

H H Cl H H H H H
[ |
H=C—C—=C—=C—H H—C—=C—C—C—H
N I N I
H H H H H CIl H H

fSa 4 fSa 3 a7 IfTs @ a3 [T57 47@T STy

73 SARE AFHT W@ NG (SfFF FIHW 02T, S N FH T 6@ FrF1/Ne o7 32T FAF B (61 ©IH
IR AT 972 TR CEF NETHIF TS JA® TR FERET | 92 (IRG SN A =S AGSfeT IR
FEM, AT TRE AT FFN @A [Aox wE o FE@ A MNEF AR T@F T1F FAEAF IFIF FE@ NG
(OfSF Y& @ eI 15 fersfier FA@ fre M|
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AT NG ST TR (Ifte FEF 97 97 QTS TSI

MRSl 1: oasfe tofd Fa1

22 aMfBfSfof (activity) SHEIE TN AHFGAT FA0© AR FIF NET FHT 01 FH© TR FIE|

9% IFRETSG FE T ATATT AF61 WEATF NG Wofad NIA WEFE 2 (2T 9F61 ‘T 8 W3’ HF@F T AF06]
AFI- T FAT HAE@R) | 57 RRNE, eify e (ATeTera F1f8 a3 S+ tofix Mt i I 432 @3

ST FA© AT |

f6a 5,6 A& 7 (=&

cC—C—C—CcC C—C<g
fas 9t ST FHT FHE

H
H H H H H | N
O I c<y
H—C—c—Cc—C—H H—Cc—c{ |
[ |1 e

H H H H H H |

H

836 C,H 097 4o T If{F o7

o ST FRICNG (IR e 761 P ita FeTE N SfTa s 2 B JA© TR FE?
o ITAE FRrHIRITE SET 9397 fbad R AENCAT FIR I (F1 (@R o srefa oiwa 7fE e

FA@A?
o OIS (A M-S FIOCNT T=IF FF Sel] 772
H HH
v LH
_C—C~ HO ~C—C~_~H
N Dy
H H H

837 MREEEEs I3 a9 9 Tl 5

23 f6a 5, 6 93 7-2 T AT FOICNT NG tofd T | MITIFA CaSfer W7 a3 5T MGASTH @erent
T3 |

o AT (FA GBI (A@F 932 FPA?
o AT GBI (Y AT TFA?
o fUMTAE ASfE AN FICT (FAT© T© OIRE 92N NGASR (F1e &FARF Ao amsifey 7Y snaer

FAEA? AT BT FreNg FIET?
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

2 ATASF AGA3fH TTI77T T ATHTIHNFIT 973
[T T

FIN TG AFEIOAF RIS M Ao 27 2 (AN TAFEOF STEIFTO1| FF T35F s (F5Sfern
ST FH YIR FEPA 7O I APTAG @SS {b (T T ST AT FE ST FA© 0 | (NSNS,
SN A3 FOSIT AT ST 7T ST (FSTT NEF AN (355 ST STHVsIe 3 NI TP 3T
@Ry S| ASTE TATH SuIRAe 2 SHTEAE, (ISENF AF6T TENFT RS CoHano T ST F471 I

ST AFAF J0 TN @S foaite NfF ORE (F1 9561 U SRAET 43 961 Taeha A6 SeVte THE
ST (R AR (1M FISNF AT FAE (7 fIF 93 OO NI TRV HeTloeT (I 9 [SfTH SR

RIS ST Fa0© TS|

TETRAFRT FA© IR FIFA QST AT TN Fa0, A=AF PERET @ AF61 7 I 973 FRFA!
FT HRASfT ST F0 |

ST N (T AAF FGAMB STE 9T (T CI6T 2 NPT G SIS THOTH AR N AP TP AF, (oo
ST (F@ CoHoner IT ARG (F@ CoHzn | 92 T A(STFO] CIAF S5, (BT DGR 5G7 9F 95 —CH, (J157
FAE O CIfd TaTe! Ao NI I |

ST PRI IS (T MANF NG TP I (761 3, FIAEI N Y& RO NOAT TINGSTT & (FTel

AFOIE (T (P AF6] FRAFA TS (I @ AT G 577, J7 905 (F1F (Alcohol, aldehyde, Ketone etc)

5P O afeafEne Ao M= NT| (R G JTEH Ao (ST AT ¥ (67 FAE (@A FHFA! J13

TIRE FE TR O IF61 TP AT FHT (R O S|

9% T MG SAFS FA© ST (61 AN P SeTp1Re, FIRIHTF SIS 21 oels AT
ARAASFT NPT Il ST FAT© TR FE, (AT TAT—3 2 (AT A (@ T (I S@vio (qera
NS 3 CIafba SeAyary (AISfed o7 2@

1afer-2: FIHFJ FAEFT THFIT

FHAFIT T Prefix/Suffix SurzaT
1. Halogen (I3 ) Prefix-chloro, bromo, etc I‘—| Il—l I‘—I
H-C-C-C-Cl Chloropropane
|||
HHH
T
H-C-C-C-Br Bromopropane
|||
HHH
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TS TG ST T (Iffte FIHF 933 97 FISFT AT

2. Alcohol (STTFI(P1R) Suffix - ol |\—| ||—| |\—|
H-C-C-C-OH Propanol
| 1|
HHH
3. Aldehyde (STEfGRRG) | Prefix - al |\—| ||—| |\—|
H-C-C-C=0 Propanal
|||
HHH
4. Ketone (f3®) Suffix - one |\—| ||—| |\—|
H-C-C-C-H Propanone
||
HOMH
5. Carboxylic acid Suffix — oic acid |\—| ||—| f
(BT AIT) H-C-C-C-OH  Propanoic acid
| |
H H
6. Double bond alkenes | Suffix - ene I\-| I|-| /H
(fa=el yrefser ) H-C-C=C Propene
| \
H H
7. Triple bond alkynes Suffix - yne ||—|
QEEERENGIET)) H-C-C=C-H  Propyne
|
H

A Fae T PRI H6F ST W0 T, 97 [RAIIFT NE1 o1g g TFET I Afow F1 f[eFro F15
7@, AfSfB FTOT G oG FEF A9 ©%F Tte 2@ @ FrFiea 2o oNSFHF 3T Mol 932 THSH (TET Ao
T T AT |

F)Sra Ffe 7 FGT 97 =T FIRF PE 57 ST IR SRR

ey i @t (@ ST Crfad an@enfos Sion ‘Q@ennst fofFre F@ET T3 (N JEE A ed FF e
b F7| AT METHE ©IUF MIIR T FA© IERAN 972 FIPERNEG I, TR 93 (S AT
TP (TAF F T BT A

CH4 C2H5 C3H8
A AN FHRACAE IEAEA, 92 T TTTS! 07 SHV ST 2T AP FET 93 QY (67 FreN fef7
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

FE CTBT AN JE )

BFT AR JEI (T TITS! ST Gfo @ CaHio 938 CsHyp, 32 H@TF (F@ 9361 C 932 IH1 FE H (1T FA©
Al

AT A AR, ‘I 98T Cp T BF T T2 97 T Bt 2@ CI67 o7l FET 9T TIF SIS M3 (57T
(STBT T FET| (S T8 (F1F AT, I ST (SO (G TS [V S| FACS A= |

FF ARNE IER (T TBAM @ CioHap, 9T ARTH AF PRI FE (I C 97 (TR AR NFF AT (FF CToIF
B9 FI0@ @ 9T ©IF N 2 (@57 FIAE H-F 25T ST I | HNH (TOIE CrHons R forey fy@fezensy,

ST SI@ JERES (T BT T AN 9F ST Hfel] JF AHINE 1 2o SFFEA@ | 92 HF@ (AT A{IT@E
ST Cafer8 7 7|

ST FEFIRTAT 92 1A J7 AN FE(T GO (T ST D 6 QI 1 Sfre srdetste fbasfia o wifde
FA0O AE (613 I SRR, FTHT 958 AF ST ToF HI@H SNIEL 3 foate T TS|

A WA CH,, 932 C,Hg 97 STIsT® 67 @R 972 Ste1d@ @R (FF SAT C4H10 938 CsHip-97 57
A | SAT (ARG 2OMENE T (AT AN Sfer Jame (e, @2 A61 T252 FA© (T

ST AT R (T 777 T332 337 (FA 2HIEE0 P IE, 377 (@9 FIH@EF F3fea 5y foa 4 7w
e 3T (TSFEF ST (5% STl 47 SN (W© A |

MBS 2: TR JAFSFTT TR NGASE TS F47|

% aFREfSiGib(Activity) SHe@ AT AHFTA F© AR FIOTF NE T a1 F0© 2R FIE |

A2 -2 (737 FRFAT YA SIAFT (A | BT (A A % 3T AFNEF TR TG TINF IS JeTH
i@ afe31f*re Fa17 TR a7 fd FE|

1. SATEE I @ SBIS 1-97 S B@ MITEFF-A7 N7 (T AT SO S FI2F FA0© 200, O
T S SIS FOHF SIS ITTT FIT BF FARA OF (I (I 0T (@85 T TN WS T?
I 95T FISIE JHEF (¥ A= P 92 rfasfeg @ Ifds mafe s a Far?

2. W@F WS (WS N9 SuRATSNE ST FATF Sl SHAR[F IO AN (I (A 5720 FAT
STSeF?
2T A% TE6 FI6 (R33N, ITF ACSIFLIS AT FH@F AIF SIS AT NF, 933 A=A1F Py eaE
T (T 3 FIESFENE AT A1 N (I AT T© ©ISTOIS T8 J¥F FE (A (W | Ay IM
SATPTRE, GRS, FET 93 FEIHTF IS (CAIF ST FANS BI20, STRE IAFTANE 27T
MOTF FAFA! AR Oy I TR ST 47@F WET SRAISFHE G FA© 20ol| AN
FrETRET "M fFe@a S5a (1 TAF Fo FI2F FAG I AP AFT FES:
o SRR (VF FRIHCS ATIHG?
o NGRS (N fFEIEA?
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AT NG ST TR (Ifte FEF 97 97 QTS TSI

o  INFIGIRG (WF FIHF ams?

AF3 B (M@ 2, M ARFFAT TF 7519 1 G|

fef&a: MY sffaFga

3 JAT® SR FI17 ol [9feqy 433 Ao fam
fae13 F717

FIET 8 97 ASferF A Frate I aras P aaf w=iide oxne SrraE [Afed 797 Tafe I3
FE| AFLI T Fal FARO NG X REIE (97 ST TG (F6] FIAEH BT (Aowe] e A fSfare

S® 2| ST fBasi 2 THaSfT @RI aMw?’ -92 AT 932 o TITF FAF AEI6! ST | T4A32 (F1
Tga ¥A@ (157 A1 F{AFZ T 7767 Fa0E1 27, Frefieame Srafos s s@ 717, T @J" 8 aF67
T TR ST (ST Tel§ SNAIF STIEF 9F I AFMEF MGE 0 @ @ |

@ WNIR, 92 59 9F 1 23S fonfazs qfEe sreaE Fies 0@ I0E 2@ TE, [ T@ Sw
PrRiaE 3RS Moesf Ta7E FE Fsfa amfas apfeq 31 7@ FEF e T 2@

T3 AT 932 FEEIEhA [ O 2@, AR FEFIR1ET 23007 951 (6@ 203f% 2@ IF (F NRCTTN JF ST
@ APTAFT FE (] TI®, IR 9F W@ J0@ Na* | AFEFT (FF? 613 24 Aifs| [ ava A @7
ATFAS T TIRNEF NGAS[eT FTIRET Y FHILAA FIHA TINF TRATH FIAC “HB0R FIA (N ‘(FHF7S’
AFBT ST (FANF o] A1 TF AFEH 2|

e
L,

FARAF TG IR FACE FIFIAEEE N I e Y7 200 M (F {Casfer (@1 A1 1o (Fa q1a
FASO MBER ST I, 5 (T61 SAFTATR (7 (AT 2@ TIC© M| 63 5b-a (WSAT CyH10-97 TS
s foa 93 fba d-a (W8T OR RFT@ FHA FISCNF (A 93 W1 TSN I (A FIEA TSI T 761
FTFI AN, STRATTF, 77 i TIAEF TG (T (T FPTCG AF6T GRITIIT ST (IH@ AFIEF I
FARA Jefef3yerad o] 9= (foa 5)|
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

o H
C—C\ H—C—C/ \:
C | |\c<
H H '!' H J

(a) (b) (¢)
53 5 (a) FHT FOINA 57, (b) T[T SO 57 93 (c) FF FIANEF TG (d) TEF 519
FAWT FAE, [T 47T (R BE THTT FACT OT61 FRAIATAE (P19 9561 fAfF1E 5oy 205 (5761 FA© TR
FA© TN | W 59, T o1y (@ S smfied [Ifrmstine syreres so fRfEny [
s 37X 96 61T a3 5| A i Sor fAfew e [RfFmitg s F9e ma:

o  THTRAPHT 972 PN F7| 9% [AFTMT I TIASITET AF6T SRR | RIS IS (ARG FRIAfTE
SIS ST CIf9a 3671 3, (TR 9% fAw3e SR 9361 35671 432 & T F (%3 1) |

=F 1 {735 93 [I30670 T35z

fafFmez fafFaems e

CH;COOH + CHsCH,OH | CH;COOCH,CH;  + H,0
RN mTS) R¥) | (9551F) (&)
CH3CH,COOH + CHsCH,OH | CH3CH,COOCH,CHj + H,0
(CATNEAF SIT) G&Ee) | (9561F) (57

o  IMEF NS 57 T92F @ [FFTF " F47 (Ba 6)|

2 ITI W' |TI Jixo
¢+ H-C—c—on —> H—G=CT 1T 00
b O—H H oH H 107 G—CH
H H
0
L > I/
CH~C_ + CH,—CH,—OH CHy—C + H,0
OH O —CH,—CH;
CIH3
C CH
HON
CH,
s comee
f5a 6 aaf3F s foasz|
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TS TG ST T (Iffte FIHF 933 97 FISFT AT

AR GRS FTIRE FACE ©f ARF TIASFT (T FF ©F AMNET TSN JI© N2 FA© M|

o FIFA YMFA SAR Y8 7% FACT (71 TF, AT SRS YT A @b IS TS
YA FRET 0 @ 2F (Ba 7)1

o~
¢ ¥ No—c—
',\&O TAPIRT 9R™
RSIE R RN
SR H
fa 7 SHFEETRT A YA A TITT
FIRE OIS AT FIHET o7 ]IS 27|
A5 YRR @ 338 yaEa 7iRef, Fe @y (@ [RIFEI0 @GR 2w 93 [fE3s 9@ 31fF o @
TfHAfS® @ O SHF (O (73|

o 9T RIFTFSfE TIREF NG TR FAT 2%, ©IFF A7) FAT 20 (F 9397 ASfer Fre1
Y@ 3T AFIOTS TSfeT T wel FAWw| 97 HE 951 18 20 (T ATPIRA SRFA! (A (P RO

AT T AT (67 FIACF IMHEGT —OH FAET o7 RIS T 57 94 519 3@ | 5 5 Frp¥ima
(@, NG TITF FE [AF0T 2® (3 S MG AFIH1 I T3 J26 27|

A% F NG A@TFHT A2 TOAIS AT ST (W ST (7 |

TR y,

Lo o I ALTAF FICT SSHIRSIG (FTH MGG TIZNT FAQA AT (FA?
o 3T AT 3 NS 9 77 SFH T TR FATH Sely Ao (FT TISENF IR
FIEA?

TSb 3: FIET (ASTSfTT TP HHSfeT TS

2 RS (Activity) ITFEIE F1AT (ASISE ITRRE & [T FI0T SO AR AFAIT AHFTA] (O 9F IS
IR FAE| 9% IEISOHE TFRE SET AN FE A FACE ST B 2@ AE |

o fAAFLIE 2F01 v I T fbfre T2 (F6T IR FFIEH FI= IO €T N 2(© TH|

o RROTEGH @FH I 4RNSE A FrHRea T T waF I A ST ?

o 51 (AR I AFEATH FFRNTH (FT TANF NGAS AT ARNSFT 5 F7 w12 ASfera e
AT PRI A3 (T AT TITE FEE?

o TRS 3y AANF AT tofd FAE I ST fF TN TR FH GAFH?

o I IAFEE FFRiTE F1% Af6E FISIEF T FI@A?

o Il Bl REFEA R MG, SAATF TS asfe, 71 TIRIEF ASASfeT TIRT FAEA?

o STy RAFSfE afs FEfied TEETS AFHCEF S A (F1e 07 I FIE@T?

o Iy PO TMSAFF oS PrFRia SRR FBI© MHET?

12 www.TESS-India.edu.in



S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

o I It FFRTIE FFENE Hasf aFre I “MFaT?
o  IF PFNmE RFTStHE I fite I “Ea?
o I Ft S FrFiwaE 93 fAA® 9@ @ 90F Sod fUte (681 F1F el Fe(0 AE@A?

4 T

9% TG Arstfer 957 5% T ST (SR (TS FRHEH (@IS aF67 Fow (937 1 (O, 932 IAfey
FreTR fFfed 7fReH TTa2E 3@ FFAuaE TN A5 NOF3f [{HRe FE@ gee R Fa0© & o
e |

I (T2 @R OE, AP FERmEE IV TS TGS S5 F@ N2 FAF 5 [Afod Hq@d ST

ST F1 SFFYA| 92 FSGI6 o 5% (FPICETT SAE NN @R 98 TS aF61 e S 2
ST RIFRET (7 MO BIREF FAR (o7 (T @1 T SnamersfaT @FEsa @ ema seed 2@
SRS FA] A3 ACIE BIREA FAT| ey sfFm 30 spsifde Fa1 93 S[qp FAE S8 A3 AGASfer TIRE FAT 7,

@ A6 TP A@F @R FNF N7 AT6T FANF (58] FIEA o7

m
TG 1: S AfAFFAT

AIFIAT 972 TFOFAT (P SFgef

B S & S 2© 13| AHFTA ATAF NI 8 AR LT / THFPEN F400 2ol @, B
PRI ST T 292 93t 3(© M| TS AFFINT FIFM0 @sffde TS 1 THATel SBGS AP

e Frgsar i Free el 7 e, Form frw o o, R eslared afsfmn Fam
MEN | HHAERS FEASO MO AT FAE 7907, PFHE 9 oF JHWAE e 3@, & 3@
TEFEE M T A6ME @ O SE 3@ AR NERN oW AR FHFACE TH9 F9© 3@ I
Frfiee e afF3T simer $a6E|

FAFFAT T AP &N AFAT (continual process) I AMFAE FoF M (individual lesson) SHFFAR
PN TS aF6 &9 (series of lessons) Y@ F@ Fa@ Ta¥el FE 432 IM© ISP 9

AT MET T fofs @ 2Fo 2| AP AFFgNT TS = :

. Pry@ftvg gofed o o Faefivg $ F 9@ea (F 9@ 8 2830
. FloE Freme FEE FEEE e TRE AR -8 TR A I (e Ed, $F
IfefFT oEre, I Fer@ Ty @, ©f 338 FA1 (how to maintain flexibility to

respond to what you find)|

o IR PSR §F FfE a3 SR Y Fe SRSl bERT ©f TN FA1 SIS 9
ffEPgaE e (looking back on how well the lesson went and what your students have

learnt in order to plan for the future) |
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TS TG ST T (Iffte FIHF 933 97 FISFT AT

TISIF a6 T AfFFge

TN ARG APIAE FAH IO T (T THA (A T A AT FARA ©FF [T 3 S/
133 Fo ©F TAIFF/TARE I A [Torfde T MT ©F N AT TAqey AT oA
Fa© @ AR FRieE gafed o STRsf e @ 9 fi@ fiw@ uwer 43 @ IeIe &)
A Sfeesel AT TRFAGE WA SACECAT AN S NET (T 996 5@ 5EG T fae T3
N AFE o @ e M| SRACT TSI Ty T3a AATA; I SAENCAT 7@ SRAT (@] [{ATF
SETEA] TEHIAe @ O IAFEAE JAE (@ FNE (FFe T[T I (]} TE [oed AH© |

TNE NPT AFIITNT AoAE fFafesf s =% e 31&@:

o Ife Fredteg $t Fawe fae o=
o IEfY o1} P F OE B8F FAEA

- FF¥itE § FA© 7@ AT @FF FA© W@
PFreiar e I e FE 93 @R W eF I A FERitE Frae SET 8 waERt Fhe
PRE| MES Io e Ft BwM 41 3@ ©f (A& F79 @ o @&ftay a3 9er soa Fa©

TAET ©F THEe VFe M TF9F 3T TFHErET T FeRicg ssfeg Y T omd @
(understanding) ¥ BT JMIT FAET ©] AT FFa| FFF0 (F@ @ T @F FA1 a1 wo CRT T
T (7T T F AT T 5Fe A7

9FF AP ARG

Iy oS A% W AEFEEr FAF E, Pt of Tewe geafes fefswe afeft sex a9
ARFEAT FA© @ AT SES TSR F=Ahd @ FieE oy Ifte 31 I FA© TR Sfee
©@ e FRpr Srentre f[IEY AT AEEal I I ARS o NEE ARE MSIH ATOW O
M| Joar el o TR e e 3@ IMe ANET g FHA Tafe Faw© NME 932 @AEw
S5 AR {9 ® (T A FF© AN

My AFFFAMeT F& orEE @Fce Fa1 Sfte @@ ofelt FI@waeE o areE Fw g 5y
TARIFTRIEF F8 I FFF GEF 7@ ST & T @8 STV/TTVH e TAR| TG APNEA

CIfasfeg oey AfFFgaE ok MR AE NF ST I NF g7 AR (FIearEsE afFege
T TS|

Tgd 9FF STEFE FAR TNT AT FAE S AR RS @ TRFAGA MY FAT ITTF SB
ST TR AW Ao AN SATART e T |

AR TS feae R TFe FAT I 57 FFA| 93 IS AT AEenfee =9I
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S NG SO 7 (Afefte FIH 972 A7 FTSFT ST1E

1 gf&=T

TR BF BE g Fm oF F P af § F7@ ©F T FF9, @ MoNE Od (FF
geifre © e TRE FredE § frae sEw of @ omd e 3@ g eFEl I S e

o o ffy @ fae T
2 Ao =TT A<T

PrF1RET 2o 31 S O1F fofste RATasha F @ (o FFa| A FTT SaafT / Seus, aga
o, SrFerfefes [Rfew Tafe (IF N Wt FE, S THEES F16 3050 NG ) HIXE I Hw
ot "NE| IR FAE T3 SIFSfT A3 AT (FSTF ATAF (TP I IR FARA ©f TG Pl |
a3 fFaraensr, 51/ 5w 932 oA 3FeNE TI2F F41 TMIF AFFaNT 956 Sgef S| Ifw anstfey
fAfed Tafe 93 fFIFaT ITTF FEF @ At TS @R FH¥iE F1= (e &S F1¢ o FT (e o1
CTe|

3 ATST NAT(Y 3 JATIS

STt AfFN geife/agsfe TA® © IER FAE e INT U (T A6 sAE q7 97 M) |
IER FIF I LW THH G¥ THFTe At If6 T CfIFE 56 - (@9 oma@ AFeHe  agsf

oy @ I oET F FAm O INT ST FE 03 o THE@HT FEI OF ATAE TN Mo
@ AR Il PR afefFmisf (3@ Ft @ T4 o SpE 136 Fe A

TS CT¥ FIF IF0 ©F SIF 3T BFF Srhafite &a1 Fedar 9@ aFE@ 932 FSse@ ob &
fram T =@ M@ ITH© ME (©Fd I5Y Ge 2@ Fiog 3% (3@ CTH TG@E T@T TPOT Sl
& *fasgar Fa© @ o7 F [Affce Fa@|

NI A ST

ST oS ¥ AEF M FE@ A I FERET 8 IrEE el e, @a Sswef a[wzd
FAME 93 Fobl SFOIE@ AT ©F 936 afy Tl e arffa 7736l MIsfa o AfFFaara

SFf© JT @I NHT FA© TN@T| SURITIIT, A& A8fF e e Ea:

. IefelbafE aFees I feger@ oM

e & dI = 31T (open and closed questions) JF6 GIETF] TFGFIT

¢ @ PEdfivg Sfeie TSl J@ST OId S AFb HE-IAPT G J7T|
FrEdivg AF8 SFerE e TRFel Fde arfd F AF{Fad Fa© THEa I FECRT T B
41|

A A ARFANSE AT M JSIF N ¥ IR Af{6e @ F1 Asffy 7 I I6 @ ©F
F3AHa FHGE (e M@ 1| PARFIAR 9 7@ AP 3 FF e F900 617 ©F ST 938 O FOT

& (S Ol TP© AFIES S5 TF© 28T
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AT NG ST TR (Ifte FEF 97 97 QTS TSI

Afsfae Tz

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)

e 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)

e Plastics and covalent chemical bonds: https://blossoms.mit.edu/videos/lessons/plastics_and_
covalent_chemical_bonds (accessed 21 May 2014)
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http://commons.wikimedia.org/wiki/File:Ethanol-3D-vdW.png (accessed 28 May 2014).
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FoBOHIFIT

2 AT Fafoe T IS RS — CTAToNTRE MReTS A7 JHE S7eh
(http://creativecommons.org/licenses/by-sa/3.0/), IfM 91 AN fbfFe 2| MRET=G GaNas (TESS)-2fBT1,
OU 93 UKAID (NS T5931d qlRge &, I S BRININ(TESS)-2SAE J5@ (Fag SffFafeeerd
FATE FHT (J© A

FARE IRIEFRER JGT @SS FAF ST TS IF AGBT FAT 2 @ | I (FIEAG Afrwposid 967 AT
31T AT, ©TRET SFPIRAT TN SJRAGR AT TFAGAY TETE FAEA |

fofEs (68 foa 77): B1Fe I FFFEd FFmEFE!, I6T FSF, S 8 QaRaiwd HTdm STET 2%, -]
ERICER R G R GEETE R BlTRR RIS GIRGET
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