
Narration Time 

. ÆZkkIgb~M\»ZLwì Resonance Structures ~GChemPaint 00:01 

ZkkIgb~ëqgzfs™*ZÐÔ 00:06 

ZEw™*Zzg arrows 6ð§&½h4ø GIEÆZÖgÆnZnÆ * 00:09 

. ZqZV6eg`ZzgZ¼Zy*.çFLGÃ�áï™* * 00:14 

ZkkIgbÆn~ 00:18 

12.04 zgjy OS Z8É45½ø GE 00:20 

ZEw™g;�V 0.12.10 zgjy GChemPaint 00:24 

. ÅÏ�ãe’ GChemPaint ZkkIgbÆ¿ÆnM\Ã 00:29 

. Z¤7ÔÂ´kIg�Æn'Z{$!ãøg~zd‚V6YN 00:34 

. z&z6YzVÇ GChemPaint ~ 00:39 

. z&zÅàì GChemPaint ~ä5 00:42 

. Æ7šk�NM� Methylbromide Zzg EthylChloride �VM\ 00:45 

. ÃùqÝ™, 'Carbo-cation' ~�3@�V� 00:50 

. ZV6Z¼Z÷ÅZq�h~�hD� Chlorine ÆEthylChloride Z[ 00:55 

. Iw6À™, Add an electron pair 01:01 

³g+ZV6À™,Zzg�BH�@ì 01:04 

. !&~Z¼Zy*.çFLGÎ�3@�V Carbon-Chlorine Z[~ 01:09 

. Iw6À™, Add a curved arrow to represent an electron pair move 01:14 

. 6Z6Kz&ztì 01:18 

. s!¾6À™, End arrow at center of new bond 01:21 

. tZ¼Zy*.çFLGª�h~Ã97icª(6È@ì 01:26 

. !&6À™, Carbon-Chlorine 01:30 

. Zkz6™ugOZzgZ¼ZyÎÃ�B curved 01:33 



. ~Zk7šÅ»8¯zVÇ 01:39 

. 6À™,Zzg7škÆ�gxy~À™, Add an arrow Z[Ô 01:42 

. �äÅ§sÐÅYCì Sodium Hydroxide(NaOH) Æ�»M¸i Carbo-cation 01:48 

. Iw6À™,ÔZkzÆZz6À™, Add or modify a group of atoms 01:54 

. NU™, NaOH 02:00 

. É™, NaOH I²6À™,Zzg 'Selection' 02:04 

. Zkz6gZVÀ™, 02:09 

. ƒ!543ð GEG~ÔZkzÉ™, 02:12 

. 6À™, Attach selection to arrow 02:13 

. ÄZyÆ‚BeZ^v!¾�ì 'Arrow associated' 02:18 

. 6À™, 'Close' É™,Zzg 'reactant' egZ\eZ�y~Ô 'Role' 02:23 

. ~ps™,  Chloride ions Zzg Ethyl Carbo-cationÃ EthylChloride Z[Ô�zu} 02:29 

. !&6À™, Carbon-chlorine Iw6À™,Zzg 'Erazer' 02:36 

. �� 'HCl' Zzg Ethane(CH3-CH3) 02:42 

. 6Zq7¯keg`»ZŸ†�@ì Carbon 6Î�D�ÔÂ ChlorineÐCarbon ZZ¼Z÷ 02:45 

. Iw6À™, 'Increment the charge' 02:51 

. !&�4H�å Carbon-chlorine Zk7ic6À™,�VÐ 02:54 

. 0�ì Ethyl Carbo-cation(CH3-CH2^+) 02:59 

. Iw6À™, 'Decrement the charge' ³gZ[Mí¯äÆnÔ 03:02 

. Mí0�ì Chloride(Cl^-)  6À™, HCl 03:07 

. Z[�Z¼ZyÎ6YD� 03:12 

. 7šZEw™, Methylbromide qÝ™äÆn free radicals Z[ 03:15 

. Iw6À™, 'Add a curved arrow to represent a single electron move' 03:20 

. !&6À™, Methylbromide qÝ™äÆn curved arrow 03:26 



. qÝ™äÆn�z!g{À™, curved arrow IwÔðhZ‚!&6Î™,Ô�zuZ 'Pencil' 03:30 

. Å§sY@ì methyl(CH3) Å§sZzg�zuZZkz bromo(Br) ZqZkz 03:38 

�zâVÔ!&G�ñZ¼Zy�h~ÐZqZqZ¼ZyqÝ™, methyl(CH3) Zzg Bromo(Br)

.Ð
03:44 

. 6ze�ÃªCÙ™äÆnÔZqZkz�hD� 03:51 

. 6À™, Display area Æ0k Methylbromide 6À™,Ô 'Add an arrow' 03:54 

. »àÔ§½~wZg]�áï™Cì free radicals 04:00 

. Iw6À™, 'Add or modify a text' 04:04 

. 6À™, Display area ZkzÆZz6 04:08 

. NU™, 'Heat' !!¾~ 04:11 

. É™, Heat Iw6À™,Zzg 'Selection' 04:14 

. Zkz6gZVÀ™, 04:19 

. 6À™, 'Attach selection to arrow' É™,Zzg 'Arrow' ƒ!543ð GEG~ 04:21 

. ÄZyÆ‚BZqeZ^v!¾�ì 'Arrow associated' 04:27 

. egZ\eZ�yz„ic�{W$h4ø FIEg�ì Role â™̂,� 04:32 

É™,Zzg 'Temperature' egZ\eZ�y~Ô Role 04:37 

. 6À™, 'Close' 04:40 

. ¯N free radicals Z[ 04:43 

. ~Zk7šÅZq»8¯zVÇ 04:46 

. !&6À™, Carbon-bromine Iw6À™,Zzg 'Erazer' 04:50 

. 0�� Hydrogen-bromide(HBr) Zzg Methane(CH4) 04:55 

. Iw6À™, 'Add an unpaired electron' 04:59 

. 6À™, Hydrogen-bromide(HBr) Zzg Methane(CH4) 05:02 

. 0�� Bromium(Br) free radicals Zzg Methyl(CH3) 05:06 



. Iw6À™, 'Selection' 05:10 

. §½0Bz}¯äÆnÔƒÐ¬åîg§½É™D� 05:12 

. Z[Ôp6gZVÀ™, 05:17 

. Zqƒ!543ð GEG�ì 05:20 

. 6À™, 'Create a new reaction' 05:22 

. §½0B0�ì 05:25 

. §½0Bz}Ã�ÚÆnZkÃ{ 05:28 

. ZÏ§bÔ~ë§½Æn§½0Bz}¯zVÇ 05:30 

. Z¤ëe�Âë§½0Bz}ÃUÌM� 05:37 

. Z(™äÆnÔ§½6�z!g{gZVÀ™, 05:41 

. 6À™, 'Destroy the reaction' 05:45 

. t¿Ô§½0Bz}ÃU�}Ï 05:48 

. ËÌZqWwÃÃ{ZzgM\�BÐ�Z7ZµZµ`cYYì 05:51 

ÅY+º 'mesomery' Zzg 'Resonance' ZEw™Æë double headed arrow Z[
.�

05:57 

. z&zÅàì GChemPaint Æ7škÆ‚B5 Nitromethane ~ä 06:02 

Zzgeg`�áïG�  curved arrows ~ä7šk~Z¼Zŷ¨4ø
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