
Narration Time

. ÆZkkIgb~plMæh 'Surfaces and Orbitals' ~' Z
"5Ò5»4jè
GFGGIE 'Jmol 00:01

ZkkIgs~ëZÐÔ 00:07

. ñÉ½3ð LGwÆñeÖ¯* 'Aromatic' Zzg 'Alicyclic' 00:10

ñÉ½3ð LGwÅZu¢4mø
E
GL�3* 00:14

�3*Molecular orbitals Zzg Atomic 00:18

~ñÉ½3ð LG°ñeÖÃù¯NZzgZi^ ' Z
"5Ò5»4jè
GFGGIE 'Jmol ZkkIgsÃKÆnÔM\ÃD�*e’�

. ™,
00:22

. Z¤7ÔÂ´kIg�ÆnÔøg~zd‚V6YN 00:29

ZkkIgsÃgkge™äÆn~ 00:35

12.04 zgjy 'Ubuntu' OS 00:38

Zzg 12.2.2 zgjy 'Jmol' 00:42

ZEw™g;�V 7 zgjy Java (JRE) 00:45

. z&zÅàì ' Z
"5Ò5»4jè
GFGGIE 'Jmol ~äZq5 00:48

. »âew¯D� 'cyclohexane' Z[ƒÐ¬ 00:52

. �6À™, modelkit 00:56

. »âewªCÙ�@ì 'methane' 6Panel 00:59

. u¯ãì 'hydrocarbon' Z
#-.ø
GHÅ carbon  ¯äÆnÔ�b 'Cyclohexane' 01:03

. ¤z\Ð$BÐ methyl Ã hydrogen  ëâew~ 01:09

. 6™ugOÐZzgZk6À™,Ð hydrogen  Z(™äÆnÔë 01:13

. »âewì ethane  h+6t 01:18

. ¤z\Ðps™, methyl Ã hydrogen  t��z!gZzg�CÙZNZzgZq!g~Zq 01:21

. 6Zk§bÀ™,�Z7šZq�Z]{¯ñ hydrogens 01:28

. IwZEw™Æh+6Z7šÃƒN 'Rotate molecule' Z[Ô 01:33



. »Z7šì butane  }6t 01:38

. �6À™, modelkit 01:41

. 6À™, hydrogen  ZVÆ carbon  ÆMy~�ø[ËÌ Chain 01:45

. »âewì pentane 6Panel t 01:52

. uÆWy~u}ÆŒÛd� carbon  ~ÐËZq6À™,Ô� hydrogens 01:55

. »âew¯c�ì 'cyclohexane' 6Panel 02:00

. WB»ZEw™, minimize �~ modelkit Z7šÃoƒ¯äÆn 02:04

. »ÐÂ~ì  “chair” »âewZKƒÐic�{L 'Cyclohexane' Z[ 02:09

WBÌ 'Drag to bond' �~ modelkit ¯äÆnë 'cyclic structures' ��wîg6Ô
. ZEw™M�

02:15

. »âewZEw™zVÇ pentane ZkS¤Å?ÏÆn~ 02:24

. »âewì pentane 6t Panel 02:29

WBÉ 'Drag to bond' �Ð modelkit ~ps™äÆnÔ 'cyclopentane' ZkÃ
. ™,

02:32

. 6gn� carbon  ™uÃuÆZqu}6�ø[ 02:40

. â�kÆÅÃñ, 02:45

. JÑN carbon  â�kÆÅÃ%gh}Ô™uÃuÆ�zu}u}6�ø[ 02:47

. Z[â�kÆÅÃgh�, 02:54

. »âewì 'cyclopentane' 6øg}0k Panel 02:57

. 6zZ:YD� ' } 'Jmol ÆâewÆ‚B 'cyclohexane' Z[ 03:01

. g8~ps™, benzene Ã 'cyclohexane' Z[ 03:06

. Îä� double-bonds g8~Wß,ªZqÃgh™Zq7ic6 'cyclohexane' � 03:10

. �ÅB modelkit 03:16

. Z
#-.ø
GHÆ�gxy™ugOZzgZk6À™, carbon  

²-:ö LEX�z 03:19



.ì'cyclohexene' 6Panel Z[øg}0k 03:25

. ÎäÅ¢zg]ì double-bonds ~ps™äÆnÔ�Z7š~�zZzg benzene ZkÃ 03:29

. 6À™, bond Z
#-.ø
GHÆ�gxyzZá carbon  Z��zWß, 03:36

. »âewì benzene 6øg}0k Panel 03:41

. L»ÐÂqÝ™äÆnZ²Y!-)é LE̂c™, 03:44

. ZEw™D�ñ�3ðY$Ëì  Z�m  Jmol Ô'Surface topology' ñÉ½3ð LGwÅ 03:49

. Zu¢4mø
E
GL�ÚÆnÔ0\Z\�ÅB 03:56

. �È��ìÔZ¤tî� modelkit D¯N� 04:01

. 6�ZcVÀ™, Panel Z[Ô0\Z\�Å%ÆnÔ 04:06

. É™, 'Surfaces' nYNZzg 04:10

. FW$h4ø FIEÆ‚BZqƒ�ÁY@ì 04:14

'Dot Surface' 04:18

'van der Waal's' 04:20

. Zzg¼�v 04:21

. É™zVÇ 'Molecular surface' bCÙ}ÆnÔ~ 04:23

. Æ‚BªCÙ�@ì 'molecular surface' »âew benzene 04:28

. ~ps™, 'Dot Surface' Z[ZÐZqZzgu:Ôâ3 04:33

. É™, 'Dot Surface' 0\Z\��z!g{ÅBZzg 04:38

. cRZYÂÌ¯M� opaque ëu¢4mø
E
GLÃ 04:44

. Z(™äÆnÔ0\Z\�ÅB 04:48

. WBÉ™, 'Make Opaque' 6nYNZzg 'Surfaces' 04:52

. âewZzg��ì benzene �B� 04:59

. É™, 'Surfaces' u:WBÃÈ™äÆnÔ0\Z\�ÅBÔ 05:03

. 6nYNZzgZk6À™, 'Off' 05:10



. »âewì benzene Z[Ô%Ëu:Æøg}0k 05:15

. �3Yì molecular orbitals Zzg atomic ÔñÉ½3ð LGwÆ 'Jmol' 05:20

. �3ñYM� Atomic orbitals 6¾&kÉ™h+6 Console 05:25

. z&zÅB 'Jmol' 6À™ÆZq5 New Zzg File 05:32

. z&zÅB Console 6À™Æ Console ZzgQ File Z[ 05:37

. z&ztì Console h+6 05:43

. ZEw™g;�V KMag Screen magnifier z&zÃ!5½3¨é GYELEð™äÆn~ Console 05:47

. ÐÑzq�Cì 'isosurface phase atomicorbital' Æn¾&Ñí atomic orbitals 05:53

'isosurface phase atomic orbital' eZ°6Z!3ïFH6NU™, 06:00

Ænºm atomic orbital ZkÆ�MD��CÙ m' Zzg l Ô'n Ôquantum numbers

. �D�
06:06

2 0 0 Å?ÏÆnNU™, s-orbital 06:14

. Å?Ï™D� quantum numbers m' Zzg l Ô'n !nK 0 Ô0 Ô2 �k 06:20

. ¾&ÃZ&¾æGELY™̂äÆnZ´Å�!N 06:27

. ªCÙ�Zì s-orbital6Panel øg}0k 06:31

. Å¼ZzgVB� script commands Zzǵ atomic orbitals �V 06:35

. Æ7Vì atomic orbitals ¾&ÑíÓx 06:41

. 6¦¾̧&ªCÙ™äÆnÔÅ1ge6Z\ZkzÅ�!N Console 06:45

. ™, 2 1 1 ÃZi™̂Æ m' Zzg l Ô'n ÃZ#-êEH�k 06:51

. Wg"5ÿ EH�B 'px' }6 Jmol Z´Å�!NZzg 06:58

. ™, 3   2 -1 ÃZi™̂Æ m' Zzg l Ô'n Z\ZkzÅ�z!g{�!NZzg 07:05

. Wg"5ÿ EH�B 'dxy' 6 } Jmol Z´Å�!NZzg 07:13

. ~Ì±™M� 'pdf' Zzg png' Ô'jpg ëZyZæVÃZÃb¯gó� 07:19

Æn¾&kÅZqz„ì f Zzg d Ôp Ôs Ô atomic orbitals �V‚g} 07:27



. Æ� atomic orbitals Zks[6�3ñ�ñeÖ 07:35

. Åæ�Ð¯ñ�¸  script commands 6� Console t 07:40

molecular Åw�cìt�3äÆn� Console Zzg ' } 'Jmol �V~äZq*
. ÃùªCÙ™D� orbitals

07:45

. ªCÙGYM� 'sp' Zzg sp 2' Ô'sp 3�' ñÉ½3ð LG°Wg"5Òø EH 'Hybridized ZEw™Æ 'Jmol' 07:53

. »âewì methane øg}0k}6 08:02

. g�ì molecular orbitals NUÆ 'sp 3' Ômethane 08:06

molecular §i ' LCAO 'ª'Linear Combination of Atomic Orbitals 

. ¯äÆnZEw�@ì orbitals

08:11

Æ*xÆ‚BÑzq�C orbital Zzg 'create' ÐÑzq�äÆ� 'lcaocartoon' Å<å XEZÔ¾&Ñí
.ì

08:21

'lcaocartoon create sp3' 6NU™, ' eZ°6Z!3ïFH ' 08:30

. Z´�!N 08:36

. »âew5±™, methane Æ‚B sp3 hybridized molecular orbitals. 08:38

. BÐ ethene Ã�ÚÆnÔëVw~ sp2 hybridized molecular orbitals 08:45

. »ñÉ½3ð LGwì ethene 6t Panel 08:52

Ô'sp2a' ZyÆ*x . g�ì sp2 hybridized molecular orbitals ñÉ½3ð LGw& ethene 

.�'sp2c' Zzg sp2b' 

08:56

. ÔZ´�!N 'lcaocartoon create sp2a' 6ÔNU™, ' eZ°6Z!3ïFH ' 09:08

. Wg"5ÿ EH�B 'sp2' âew6 ethene }6 09:17

. Ðps™,ÔZ´�!N 'sp2b' Ã 'sp2a' Z\ZkzÅ�!NZzg 09:22

. Ðps™,ÔZ´�!N 'sp2c' Ã 'sp2b' �z!g{ÔZ\ZkzÅ�!NZzg 09:31

. ™, 'pz' ÆnÔWg"5ÿ EH»*xZi™̂Æ 'pi bond' My~ 09:41

. ñÉ½3ð LGwì ethene Æ‚Bøg}0k molecular orbitals 6Ô‚g} Panel 09:48



. Æ‚B¼�zu}ñÉ½3ð LGÖÅVBªCÙ™@ì molecular orbitals ts[ 09:55

. eZY!5454jè GEHGIEÅzd‚V5±™, Jmol Script '×h¥â]Æn 10:01

. Z[Ü�Òy™D� 10:08

ZkkIgs~ëä5 10:10

. Æâew¯* 'cyclopentane' Zzg 'cyclohexane' 10:12

. »âew¯* 'benzene' 10:17

�3* surface topology ñÉ½3ð LGwÅ 10:19

ëäqgzfsÌ5 10:23

. �3* Atomic orbitals (s, p, d, f) 10:24

. �3*  Molecular orbitals (sp3, sp2  Zzg sp É™) script commands6Console 10:29

�VZqwì 10:38

�3N molecular orbitals »âew¯NZzg '2-Butene' 10:40

. ¾&s™, 'lcaocartoon' »g8Zzg‚̂ps™äÆn molecular orbitals 10:45

. ¾&kÅz„Ænn�Ø���B 10:52

. 6�ø[zi-�B URL Zk
  http://spoken-tutorialorg/What_is_a_Spoken_ Tutorial

10:57

. tZ7ÁkIgs6z�»Ü�Òy™@ì 11:01

. Zh�zeB:Y6ÔM\ZÐeZ�yße™Æ�NM� 11:04

: Z7ÁkIgs6z�� 11:09

. Z7ÁkIg�»ZEw™D�ñzg¤\`Cì 11:11

. MyÑí±0k™äzZßVÃuw�ï� 11:15

. 6K contact@spoken-tutorial.org '×h¥â]ÆÔ 11:19

. Z7ÁkIgs6z�NuIZ}å6Z�»zì 11:26

. t¸gCÓ#ÖÆZ*ZÝMge~ÆMðÏKÆfg)̧òpZ0ÏuÅ§sÐ×e”{ì 11:30
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. Zku6'×h¥â]�g`fs�6�ø[�
http://spoken-tutorial.org/NMEICT-Intro

11:37

ZkZh2»FÀZzgœZÈ~~äªzYsZ£äÅìÔ�áï�äcWå]t 11:42
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