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Building mental models: teaching carbon and its compounds to Class X
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/% T (@ GETHLE IR (95T #171 TGS (2FA1Z Wi SRR @fews -OH (aif5s =191 =ifal sifTl
ToTR F(F | g 2g-2G 1 T WEe Iz &g 7oz 513 2/fE Tz 9 33ire 72w F:4 |
ATOICo! BIfEq TR Gt &G T At ARt [ e o/ st s s a9

T T T,
P .

o (Pause for thought)

- faYa -

o OBIRRFEOIR (NG SNE AN (@TTe IRRRFE o< F7 2

IS

o PN K i IROPTIRS SHiTe NI TS AR FiRace [ 6o Sivff s
Ffea?

el - © ;| FE (o IS TR Prmet

IR (T IS 0T R (@ire RhiEea o sfiesml FRaca @2 G Il S 7=y |
AR FZCITE (TS A FRACENS G2 {G AT v=wiqt IfeT Sioffel ©Ifa =i |

o QG-I AR BF o1 711 @51 el A1 4@ AR 76T |

o G AGTBIN (FIFCIN Y& Q0 BE-RIGIR [ JICH! Sisjf Rwifarz 2

o GIER JERCE WANK WI-REE (PR TP NE A 4196l @IS 2 39 (FNER DG-RaIE
S ABCR Il IEIT FIRCE |
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o wfF @i MO SifEq el Fitet sioff Figes 7=w F106! emie o 2

o AN RG-RGIR LIS G30H! (ST TAGIo F1< 2

o IR M O @1 SRS TR foa @ (Sifes wiifz Az Fia

o VIFINI RIFPTZ SN QE-RGI Lorweitd CIclel e i el & o . qee 33 2
o HAIWITS BT-REGR SRH2ZA SN (s I a2

o FATEFO HPNZ WA QG-Ra I SNoffel F9 AR *

o QI-RI g APTR I Keves v IR

o I RG-REAPTEF 3 KITS 2T Pree 2019 Ted Wate (53 Fe I 2

8 A

@2 2NSCANGCETS SNisife g et fifds #1if e, fiew S @erTes 9ot wioet Raw fZoice! o6 e | =i oo
PR wfzq R e [fen smafe I7zR IR 7a-=d s v 72w 9 21 o e e

s R P Ffeies 77 ig-=aT Sage P nfEq e sare s sfaca [ifer «mfs azi]
FAICH! SIS ATNGH | @2 9115 (NI FHEPTIRR @b Fu AReRce ey Ml (202 | G2@RE 951 36 SoAm (2=
o IR SR QG-I IR F4 AP ST o | 927 S« W2 I @Y o STHae! Sere ga-
Qa 72 341 | i @ifg e sfsfRe el il =i sieeeTiia o 3ioaae i [ifen enfEomg ae s
VSIS | T @51 Aloe 2o 76l TFEE I (5 71K |

TS 3 oS SAfwEen
ofsFal i< s &3 erateais (why planning and preparing are important)

{15 Bl SIFMTE beTi2 f7ta sl 11 vaId | 2IfRFaIR ATz ARm 1 3fe (oirs, e v a9ie S,
TIRIT AT IR AT STCARMS T2 I | Te12hd] AR TiTel TWee (2 A Ace FFwE 2a-
QG ST IO TS OIS 4 AT | ATFeTial IZRR! #1939 I ARTET JUoIeTe WRGH o7 wfews
o e SiRe R A |

/B 95 RIS ofa T TF TREce A4S A2 31 IXHEH! AN 2B FIATSCANT T2 FCI | 0! A1
O S5 2GR fefee st A5 Al | 20 sAfRFsmia sifiwmE (2 —
o T AT AR REREIR [ i SR O (S el Sl
o QIR IRTARNT (@FEME FPR SF (S SENRT Tolwe eoge 7RI} HR A & 7 T ime! qeis
DIREE
o INOTE AN SR el 25 oI S5 SREred A «ifsm FREE ae- @ & e o

o (T .
90251 2119 GrFeTcal AfRFEN F41 2 (Planning a series of lessons)

fea S @FIE @ Arora 3 SEPIRe F0F , cofont ofRFERT dels S 2oz [aw o [REwemz 6t it
Roiem 31 |1 231 TR ReTges AW T 11 (@1 ) i 7 - R9iR [, wel I o Sl SizaeiT
Tl pfers Aifi anfom | s SIS SRR #are Sferes Risw i SIicEisa sfie JweiE @i
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wifzd (@ G RETeE@ BIRGNE #ioe AT 779 21" W O (@I G5! RERet oItz #115 ANE 579 #A1S |
S @3 TICel Ae (@R HRFR (T AT RBIZ @R I GOl A1 Rem sl [ifen e seest A
13729 wlafe Al RNy RERch! S [wifae S« 6w sje=encens w1 |
AfSTH! 219 AAfFENITS SN Frme 2 (F36r B (@[ & ¢

- BRI & Fecel s [eife

. PRI F S A o 5y e afa e
sfa e It i T O iR SR ofeRie (6% IR A0S I TIIE T 9T AfF TeoeiE i
ST | (SN2 SASTZI S - eWieS +[1 Ba-=aIe 5 Ffaca Wl 28 o2 K osjfd aemea e 3 &13 ice
IR G 70z [fST 4109 27 O "GRG @ TEAR] S T 2 | RG-RGPRRCE oATSMT2I NCS(S
& 3fer TR o oA (W IR Ol AR SR #Aal | W @36 ARES G 27 (@ (I G5 A
IS —IG=EIN K TR LIS 29 210 W (FIE 951 e wiesaweica e #{iq |

olf% @l 219 qita 24\® ¢ (Preparing individual lessons)

20! 2T AE ARTHA T AL, 2AfSH! 217 A NBTR! sAfFs Fare Wa-=GIE G AwaRifeT i
w29(fS wre Fce o e fofe 37 | Tfre W[ Aoz e vig =@l & M At & s 77w 23
12 R @ie Qs ©2ifHie (@SSR I GBI 21109 I BB F91 A (FEIER A FreeiE SR 3/ w6
T AE | (RAIE 2fSTHI 2107 7Rl SR Aol A0S »E - QI T2 I A SN FheTe! Seged F(F |
AfSCH! 21T +IfFFEIS G200 SEgE (@RI WiRee 27 #ital (3 2ifS SR A T I (AT T SN staifsie
e MG AF MO IR FERFS Tk 7e157 I g Toid IR AT | SEF »a -7a! 41 (@F @67 A
AT FEICS (@9 [@CEN 7T AR 2T 72 2l i FG 31 2o 741 $foe |

e wiisffe Tom Ta @bl HRcE o7, Soffe Hoe o9& 407 Jas @ Ao i S 72 "] wore
AL FE 190 27 2AJ |

Ssf fREREsTRl ATz fofGl Siste e 2Resml ege F9[F AE@ O 79T | G2 SIPTE ToTe SITEb F4I
2|

> #{f95w (1The introduction)

A B! TS BRI, WIRE AP Gz WK #(itsl (@ (S [ e o i i< w1, qite drors 2ie-
QI T 2@ (OSEE F RHIE Frre ol sz 2arae #oin e sRafres (oew<s
s{eEN BT Sfverel [ Sfaca it # e Ragaecss fS wegl $& a3 = |

3 AT 3T 9H (The main part of the lesson)

QGG [T TIE 3oy Tl SARE 5T 7163 | Woffd FNeIE@ (ol 76 A, Tom 92 A
A ARG I e SIS [ AG T Awfe ecms fKeaw SR S | e g o (Ao SiERE &
W(E INT IR GIR6! PRk 79 | f[fen 1, e Wi e 92 o oAty AAfReEae @ awegslel | e
I e siafe Iz 0 W IR 7207 717, cofedl SisfF gazae @ TR pifsR i gy cogwEies [ifen
IS i e |

o Ao [IweT I Ae9 ™ (3The end of the lesson to check on learning)
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AT ATACRANE Al SN TS AT S5t I (@71 Bfoe e oo =g-=di wasifes ufene &3 «ia |
NTTel SACH! AW 21T TR IS | @2 I FALRECS S92, 5k R (2R & Afd A G-I (o9E
R (FEMCE BT SR O 2 F Ao [ & 341 27 | (58 9B (Fae e gk 2R 0 Tew
fefes A Sl 3 st axi7 ol T4 v |

AT TS AR T & Rt [oiffes (12 F2ita 1R o) a9 9% 719 - Q&I A5 w1 el e
(SETEIE T PoeE 7190 (SR FFeg R T AT AT 1 "GTIIR +7 FA K 2MRecz e 27!
A5 AT A Ff*ee 29 NI |

W 8ATS 7] Warw (Reviewing lessons)

AfSTH! 2119 s 5i-fofs =sif & [ FfRenz@ - 2diw & i, & & 1wet a9ge 26 o M afa o e
O ARBIES 6 CREIF 3 kg IR AT S /qST ATHES A AT SAf[{FamT TFTowe
1 It A 5z T2 B 31T F 77 AT | SrizRerFTes! , Sivjfd oot e Frag a1 s —

o TG - T AF T Al oAffTST R |

o Ao NS S o kel el FfRate |

. SioRE MRRE ARG 4 aRER (IS 19 S FIRCE |
i Ofds O IR AR @R ARE R AIRETReY A TeRds R A emfs @9
AR o — @2 [33° ©if bew |
AT 215 AT Frekeres vfies wifza @fem s siiwe S | FiRel (T F 29 2@ GR!

S ST Tlemiz @ @RIE | OF AR w2 wisfa [ Rerte ek eRe wiei sie
WEEIRANE VY - QA1 6 R0 o7 evive fofe af sl fif2s 2 s |

Additional resources

* 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-chemistryand
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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