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Chemical Structures

0: atraditional chinese version of Chemical-Structre is online; many thanks to l-Yuan Chiang |
new version is online
spanish franslation has been added

dutch translation has been added
7: version 2.0 0 is released

The Project

The Chemical Structures Project aims to provide a complete set of 3D molecular structures in CML format !} As
CML format permits to include more than a simple structure, each file contains also additional informations, like
molecular weight, boiling point, melting point or InChi cod

Each structure is generated with Ghemical, a free software for molecular modeling. 2! The final structure is
minimized with the MOPAC/PM3 method (v7-1.11)4 The name used is the IUPAC name. In some case, when the
IUPAC name is too long, the common name is preferred. The formula, the mass and the exact mass are computed
with OpenBabel, a free software for chemical data file convertion ! Melting points and boiling points are values
founded in the literature. In the case where the different values given in the iterature are not concordent, a mean
value s calculated. For each value, an error value is also provided

You can find further informations about this project on the project's pages (hosted on SourceForge.net).

Online Access

You can access the last version of this project by browsing the following links. The project is using the Jmol applet®!

RFED, L@FEF R FEZY LT [-Yuan Chiang 2/ %K.

B(s) #wK(E) TAD MEM

|http:Hchem-ﬁle‘sourceforge.netl l>| v ‘ ‘V‘

You can access the last version of this project by browsing the following links. The project is using the Jmol app\et@
for 2D visualisation. Therefare, you need to have a working java environment on your computer. The webpages are
available in three languages:

Dutch

English

German

French

Spanish

Traditional Chinese (Taiwan

Download

You can download either the webpage or the source data on the download area (hosted on SourceForge)

New structure

If you want to request a new structure, simply send me a mail with the name and/or the 2D structure |

License

These files are released under the BSD license. This license permits you to madify any files, and to distribute sither
the original ar the customized file without restriction

References

CML - The Chemical Markup Language

InChi - The IUPAC Internaticnal Chemical Identifier
Ghemical - A Computaticnal Chemistry Package
MOPAC - A Semiempirical Quanturmn Chemistry Program
OpenBabel - The Open Source Chemistry Toolbox
Jmol - An Open Source Molecule Viewer

[S2NS, NIt

3 Fowered by . Powersd by -
SOURCEFORG
| alchemorg ||l Bueobetsk.om =

WMAATA, TAFE B ATAHNAEEZZ @ T AE.

Download: F24tT & 695 4 .

New structure:

3
License: J}i’ﬁi -

HELEZNY T, Trhemail B4FE.
, AEH R BSD A ik (PN, FIANL2)

References: R P Ghemical #AFZ MR EH T LB B ey a.


http://www.ossacc.org/modules/tinyd1/index.php?id=15
http://www.openfoundry.org/index.php?option=com_content&Itemid=252&id=524&lang=en&task=view

5 A\ Traditional Chinese (Taiwan), € F 2 iEBoaEwm. EExfeitoor kil fa, &
RENSHAZTRIERNEZRT, RLOTEAMILELEANZ R 94E. E@mELEAHA Name
index ({RALZZ 9-#8) & Formula index ({RALZ X H#8), BIREEELMey 948, &Rzt R
% 3.

Structures (A4S - Moz

E(s) ®#@(B) TAD HEH

| httpiichem-ile sourceforge net/data/index_tw.html | A ‘ |V

Chemlcal Structures

lame index I|) | Formula index

Alkenes (#55H)

Amides (B %S

iAmines ficEE)
iAmmo acids (FEIEREE

Aromatics (F5Eik
Carbamides ($xIERHE

Carbohydrates =

A2 36 VA Alcohol (ﬁéiﬁ)%ﬂ'ﬂ% AR TUAAE 5B, ?kfFﬂ?i&zfsééﬁEthanol
(A¥/T8) Rik—i (BRPRE, MERFTXMBELSBILS b CHEFRIEE,
St s AR )

Chemical Structures

2 Methylpropan-1-ol (en)

:;QR -Butan-2-ol (en

14


http://chem-file.sourceforge.net/data/alcohols/ethanol_tw.html
http://chem-file.sourceforge.net/data/alcohols/ethanol_tw.html
http://chem-file.sourceforge.net/data/alcohols/index_tw.html
http://chem-file.sourceforge.net/data/formula_index_tw.html
http://chem-file.sourceforge.net/data/name_index_tw.html
http://chem-file.sourceforge.net/data/name_index_tw.html
http://chem-file.sourceforge.net/data/index_tw.html

BEHE BN S
.

Properties (#£H)

o [UPAC name (IUPAC #2§&) Ethanol
o Formula (4482 CoHs 0

o Iolecular weight (43F5)46 0684 g/mal
o Ielting point (#5E5)-114 °C (159 K)

Structure (f2H§)

I} | Formula index {
« IMonoisotopic weight (B8R E4F8) 46.0418648 g/mol
« Boiling point (#%5): 75 °C (351 K)

BRAEMEEAERR, TAREYT

Structure (i&#E)

Structure (#5#)

Jmol

Structure (&5#§)

BINT ARG (R AT A% 1, @R ZRK).

ructure (#5H8)

15




13EAF B

o RAAMAEREZKRE N FhR K DAEZMBEHE. L F Chemical Structures £F| A Jmol
e, TUHRZ DR, 274 Inol ARG EETH BN, £zt il BagXapE ik,
BAEMRZAMT U RR EF, EA @i 9RE, RAENMOMMA, BT riR, #%
AT AR 718 304 09 S

REENTEGNEGRET 54, —
e HARE ) AEATREAT—E | Stuctre )

Sl A=3

EE .

atoms:9
bonds:8 Jmol :
groups:l @ —— All
chains:1 None
I polymers:0 Protein b
v models:1 Mucleic ]
' ethanol.cml hetero '_
Jawa Applet Windaoe Other >
ethanol » Element »
Selact ] Model r
Render 3 Frame 4
Labels r seh N | Invert Selection
Color b cheme Display Selected Only
Zoom Y Atoms b
Spin b Bonds b
T b Hydrogen Bonds ¢ Off
Disulfide Bonds »
Measurements k 15% vanderWaals
Crystal 4 Structures ' 20% vanderWaals
Options » Vectors ’ 25% vanderWaals
Console... » Stereographic b1 30% vanderWaals
About Jmol N 75% vanderWaals
None 100% vanderWaals
With Element Symbol
On With Atom Name
Off With Atom Number
Set X Rate ¢ Position Label on Atom #
S5et Y Rate b
Set Z Rate »
Set FPS 3

16



ENT A Bt

2B rmethylaniine - Mozilla Hretox

EEsk(s) WER(B) TR #9 (R

a |@‘http:]]chern-f\ls‘Suurcsfurge.nstfdatafammatic5127475-trimsthylamliheitw.html ‘ ~ | |V| 5

HatE &

HREMEHEER .

Crystal — Boundbox — Dotted &
FIESR . B AARRE L.

"o I\'Aes‘\dmerten)

Structure (&5HE)

Jawva Applet Window

2_4_6-trimethylaniline »
Select »
Render 3
Labels »
Color ]
L Zoom 3
structure Download (T4 T&5#) Spin 3 H
Animate 3
e In CWIL format (In CML 48 %548 Measurements »
« InMOL farmat {In MOL 4¢ S\ Z 4] Crystal ¥ Axes v
Options * BoundboxP Hide
Console... »| Unitcell  »[ Dotted
— About Jmol » '— Pixel Width >
H Angstrom Width »
:r':“' 1 color ¥
H SMILES
iclicice (celC)C)C)N

ZIRETrimethylaniline = Mozilla Hrefox

Pt (S) ®mEE(B) TR R H)

by ‘@‘ http://chemn-file.sourceforge .net/data/aromatics/2_4_s-trimethylaniline_tw.html | ~ ‘ ‘V‘ ]

o Mesidine (en)

i@@%g """"""""""""""""""" | ﬂiﬁ%ﬁ%:

’ i AR R R

szfép‘elh“"‘lmér : Spin — On 27 Fl 46 i 4%

wa & RALT AR A 6 M A ik

Select
Render
Labels
Color

Zoom
Spin
Animate

on Spin — Set FPS J&#% A& #4694 8

z:xi:::: §i_’?% s ﬁj\%f;{*ﬁ?é(] ktii;nﬁbq]% .

Set 7 Rate »

Measurements
] Crystal
Options

Console... SeLFPS ¥ 5

Structure Download (TS FiaH)

About Jmol

o In CML format (In CML {484 Zt) |
« In MOL format (In MOL 484 %) 1 S0

L

Inl’.hI 1/C9H13N/cl-6-4-7(2)9(10)8(3)5-6/h4-5H, L0HZ, 1-3H3

SMILES
cl (c(cc(cclcyc)cyn

do b — R T UEZAMBRAIN S FHIBEH, LAMABLTAE L EHAP 0L ERE,
MEAERRGFGRELHET.
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14 AL REBFRACERR

M T A% B Eig B Chemical Structures, &A% % 789 CML Z MOL 1t %24 (B AJ.E /2 73k
AR, FERARTANBIRZLEER), ARLFEX.

Structure Download (T4 F5&&48)

>« In CML format (In CML #8454 (@
g« InMOL format (In MOL #84#ssst)

-----------------------------------------------------------------------------------------------------------------------------------

5-3/hlH, (H4,6,7,8,9,10,11)

=N -N

: SMILES
'nle[nH]leZele (=0) [nH]e (n2) N

___________________________________________________________________________________________________________________________________

CML A& % L9848 £4 X, A4 PDF 2% LGB, ARTH O ILEX, TR
HAeg B8 R, Pl de A SUHFPTA-B 0 288 5 T4 B A B #0832 Avogadro, & gchemutils &

F 8% Gchem3d-viewer.

1% 1 Avogadro #L%& T # B Chemical

BE(E) &6 E) WAV By (B) BF(S) HEMHE Eik (S) @z M#H
TR =

e Structures # GuanineZ. 8% & 4% .
TR T e e R

£

GAMESSEFPHE @

P T GAE
e

v Ball and Stick
¥iForce

+|Hydrogen Bond
Label

v Orbitals

v/ Polygon

rrrrrrr

we | memx || wm
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http://chem-file.sourceforge.net/data/nucleobases/guanine_tw.html

PR, FoiLEE B ST Bchem ST AL R 2B = A L EHK, BREXK

R ORE HP DM 4R ER ShiEs %Ybﬂﬁl

A /0@ 2] + 0 [1[E /o] 8]
0 T | 90w Eﬂ
|

e | R | 1¢ Jl BKchem [E A& A T # A
Chemical Structures #J GuanineZ. &

i M. LY LEARRKEITL

kﬂ%\\ij - A
e 1 Bkchem, %4 3 1 % A48 1L

O H Fay TR K R EFRAK
+FMr— .

(548, 4)

1-5 T # A 1% A Chemical Structures
THRE

http://sourceforge.net/project/showfiles.php?group id=169897

PR K AR H T, 12 ETVAE T & Chemical Structures, i3ikzt7FJHIE O 484 R4,

‘@ SourceForge net: Chemical Structures: Files - Mozilla Firefox
% 4% ;g-%i ﬁl‘ ip A Bp= (D (e @R me(s) SEE TAD REE
—fxAE FH TR zip AR D D BRY) B0 M@ TAW HEW
c @ |E‘httplflsourcefurgenetlpro]ectfshuwﬁ\es.php?gruup_\d: 169897&package_id=194703&release_id=565
= SourceForge net: Chemical S... &3 | [@) Jmol wiki - Internationalisation &3 |E SourceForge net: Chemical 5. @
SOURCEFORGE.NET Login Create account Communi
e b A B2 >
iz} R AGAE A
Chemical Structures Lo

source.tar.gz

@ You have selected the 2.1 release.
Please choose the file that best matches your architecture or operating system from the list of files contained in this
release

i Options
Package Release | Filename size Architecture
Chemical Structures
Latest 2.1 [J (2008-01-03 14:39)
chemical-structures-2.1-source tar.gz = 5747807 Platform-Independent
chemical-structures-2.1tar.az ™ 6609437 Platform-Independent
chemical-structures-2.1.zip ™ 10178367 Platform-Independent
I::> Chemstruct FR 2.1isc = 43677696 Platform-Indspandent

Totals: 1 4 66213307
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http://chem-file.sourceforge.net/data/nucleobases/guanine_tw.html

FRRRWEE G A 5] % 18T B 4k,

html 4%, i%ﬁﬁﬂ&éﬁ?ﬁl 145 ,

& gk & A9 4E A A

BAEEKILES A (AATA5A314), mTHA—H

18] 4o & &) P EBLA) & index_de html }ﬂ‘/"m’u\‘x%ﬁfﬁé’ | B %5

, BT B Rl AT @ a4k, WAEEBB T B9

SRR O8I KM GEFXD @B E, 12T AT RGP R A ERERMeGE8F,
A iEA A (2009-05) VEHTwdzk B3

@& . &

R s, ) B | EARNR

HhRE) HEE) TRV WG WEE) FROD REER)

haloalkanes

E:ﬂ

macrocycles

] [’} [
| @ 0% @ |WASERES v |
= =— A
1 |
heteroaromatics images
: : b A\ 3% % index.html 4% ,
nitriles nitroalkanes

‘ | ShAEmARTAMRAGE

nucleobases polyeyclic_alkanes pulycychjiammalms ityles stﬁn\es @ , 'fi‘—Fﬂi é{J ;J};E/f,F ;£ /I‘ —Fﬁ]‘
— — - ® o SN o e
5 y a =4
sulfoxides thioethers thiols water formula_index_de. < ‘ 3"]& éﬁ 27— /f\‘ 7}:51 I;] T VA 3%;1‘%

trnl
By ok .
o o 9 9 9 A R
formula_index_en formula_index_es formula_index_fr. formula_index_nl index_de html
it html html htrml
® L Ld L 9

index_en.html index_es html index_fr.html index_nl.html name_index_de.html

L |®] L

name_index_en.html  name_index_eshtml  name_index_frhtml  name_index_nl.html

HOX

EigHE"formula_index_de html* (77.4 KB)

A AR AL &4

HEE) wm8(E) BR0) e #®EB) HA0D :RB}J(H)

Lﬁ ” fu ﬁg? f@fam %ﬂg N
" g B N
= AT B 4% /alcohol 8548 A 1T, #A1
| @| {ir® . |fhomefodeesk‘topfod123[chemica\-structures-2.lja\cchols | B, 5 ”
— 3 £ 4 Ei
= = sl B8 2| ethanol T8 | A 5 A4 AAE
|@| heptan-1-ol_de htm| 2.3 KB%HTML document 200840 (html)’ ;%é}g\%'g é(] %}a é%{l\@ . r?]—j .Smi
| | heptan-1-ol.smi 21 bytes SMILES Format 2008450 a .. ) . ™
= . . -~ it N
| | heptan-1-cl.mol ~ L7KB MDL Molfile Format 200840 AL SMILES P ‘3"'”3 ’f'%i 3\4 . 7}‘%% .mol
| | heptan-1-ol.cml 4.1 KB;Chemical Markup Language 200840 a © x AF s 48 ;H.
|®] ethanol_nl.html ; 2.4 KB: HTML document 200840 & 'le E{E‘ =B 5\4 ) = &/ﬂﬂi ‘@g‘/fi }ﬂ )
@ ethanol_fr.html 2 2.4 KB HTML document 20084F0 L g i NS I\ > B
2 : : ﬁ’ﬂ%@\’%&ﬁ\%&?’@ﬂ %%A’%g%*% ,
@] ethanol_es.html : 2.4 KB HTML document 200840
|@ ethanol_en htm| 2.3 KB;HTML docurnent 200840 7}[,1%2%‘ i) \:F? é’] cml 7}%‘ .
@] ethanol_de html 2.3 KB;HTML document 200840
| | ethanol.smi . 12 bytes SMILES Format 200840
=] ethanol.mol 6?2 bytes MDL Molfile Format 200840
| | ethanol.cml { 2.3KB:Chemical Markup Language 200840
|®] ethane-1_2-dicl_nl.html ; 2.5 KB’ HTML document 20084F01503H () 220094 34%
@] ethane-1_2-dicl_fr.html 2.5 KB?HTML document 20084F01503H (#) 2205094y 34F
|®] ethane-1_2-dicl_es html 2.6 KB;HTML document 20084F01H03H (i) 228F094r 345
@] ethane-1_2-dicl_en.html | 2.5 KB HTML document 2008401 H03H (@MW) 220F094r 345
|®] ethane-1_2-dicl_de.html | 2.5 KB HTML document 20084E01803H (@M} 22H$09£~34&’7‘
EEHY 8 {HIER (14.6 KB) B
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1-6 &5 FRLERERAIRR

TSR F IR K BF, T VAF| A Chemical Structures 893k, fEfEsp’, sp’ R spbt
BE > THROTR, &§REPAE 55 T4 B 3 Avogadro R Z AR & 47
(K ¥ 5 H Z 8 A4 Avogadro) .

oh, REREELA Sk, WA, BRBASGTEHERIMAFM AR ? 0 E a $h B 28 d1Ex 48 49 4L
ZRAR, EARE EHWRTATRGREA, BTAFOILEX, LEEFHMTAIEHREZR
B S MR AMNE, FRMEENEIA LG TR,

TR, ZEMTARBIZBOHT, bllom@MEOT 2 TRIEKKERST A HE, A5
R AR, ARGCHETORE, bl $ A RREBRRT. 695 FREBBLINL
GAAMME, WA R GEEERSEET BARLESHORE, TRLEFREL AL S
BEERNAR. s RS PR EEEBERILEWY B EH, H4ERARRF
BARFARNERANCLORECARY, BEZANEERCEA» FHIRED,
Hit M ABY, ARG, BERBFOLMRERAT Y.

RBEARER, BEZARNEM, IBITCEAZEAEIHT, T LEMFLTETR,

BRGIHBHARFLLES, MEMAMRELE G, LEEEMALZERAM®T, &
BB i, TABITHERE. A RXRXA? RFA TBRE I,
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% 2% Crystal Lattice Structure #& 1t 4y & &

2-1 A M Crystal lattice Structure

¥4 Public domain (NEB), ## 4 A cst-
www.nrl.navy.mil/lattice/faq.html

t8#%: US Naval Research Laboratory (2B BEHET)

BA: E

XX ARG BT

F LA s

2EFR: BERAE, LT THSF QVZALH) RALEBRKBAY

BAHE: http://cst-www.nrl.navy.mil/lattice/ (&)

FRGERE®: HRE®R (EX) > HLEHM (ED)

ft Wekey #%: http://wekey.westart.tw/Crystal Lattice Structures
A

ERBZA, —RR2EHFRKR, RFHLEHILTMET G RIMT, Ti&EF @948 4
*, BB —REBRFEF. AARARNEGEY, RFRINEZERE, AZHEEEE. W
H & Public domain, #&33, 1FH4% *”ﬁﬁ;, BAMETUEEER, T2 EEH#
FERARRH CRF R ESHERBMARRRI) . LT EBR S N TR ALATHE 50 A
& Public domain, #l4 NIH, EPA, USGS %, Eé%“kz«)ﬂm’w@;@%ﬁ, %p iR 8
oA A R ATAE AR, % BALTE X iEZMEZ Public doamin.

£ Tryneeds BB/ % B4 fTieiE s 6 BHAEEFE R, HlediE R P I,
3T —mt) Ezgo (RFFHEAI B, KMOBTRMBAMKGEOHE). ke
FEESEINT R, RFERARGTREARIN G ETMFAIMHRS . 82, RMEAL
BEY, EALZANETROABEE T AR, mALRRFEIEIMTAMY EFIRIE,

ez
BT .
WEE) %ME) WE(N Ee(S) SWE IAD #8H =3
© QO B [m[hpucst-wwnrna [E~
[ SourceForge.net: Cherical S... &3 (o) Jmol Wiki - Inter alisation £ | E3 SourceForge net: Chemical S... & | = Crystal Lattice Struct
Navigation:
i | [ CrystalSites [ OtherSites |  Questions? NRL Sites [ NavySites | .
222 % LR A - -
-4 ¥
R Crystal LatticeIStructures @
o N 4 .
BB AKEAATHER
“Crystal Lattice
’ H Indexed by
Structures [Strukturbericht DesignationPearson Symbol
Space Group Prototype
| Structures of Intermetallic Alloy Phases
# cst-wwaw.nrl.navy.mil H8RH. e
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WMEGTHSG, TAE 144858 EAPAEZTUAAINESHTHEHT). X
AR IR, e, IR IAEBYRINLE—T.

>

P a2 > ~ e
MB 7y B S

Simple Cubic Cubic Close Packed Body Centered Cubic

and related structures and related structures ~ and related structures

AL
A% B A8 ]
NTRE
Hexagonal Close Packed Carbon Manganese Structures

and related structures and Related Shuctires

o

The Laves Phases Perovskite Ouartz (Si02)
and Related Structures  and Related Structures

&

AL
Sulfur and its Compounds Lanthanides, Actinides, b -\Alb Elements
and Compounds and Compounds
Binary Pnma Alloys P o —

T AR AL 2 P AC S 09 38 B BB AR
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VAp-# % Simple Cubic (M B F3AR) BF, TAER AR T, KRIMKBERALZY,
LR FH EHATG NaCL e —i . TARRT &ILM, BAFSME S FEHGILLEY,
A FLHREG AR T VL B AT 5% .

Simple COie and Rel Sted Strictires - Mol = Hrero

3) TR@M e (R

www.nrl.navy.milflattice/struk/sc.html

Simple Cubic and Related Structures

id to the simple cubic lattice.

Simple Cubic (Ay) aHg (A10)
Nacl (B1) Fesi(B20)
Rzl eey
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fA4L4H: http://cst-www.nrl.navy.mil/lattice/struk/bl.html

S SN E) et = el i

R (E) wMEE WiE() M) ®%E TROD RERE)

& v e & [ 3] httpicst-wwwinrl navymilflattice/struk/bL html =] g

Crystal Lattice Structures: g e ——

Last Modified: 21 Oct 2004

The NaCl (B1l) Structure

You can now

s see the structure from several perspectives;
e examine the structure with an external viewer; or

e download the coordinates of the atoms in these pictures in XYZ format.
e visualize the structure (Uses the IMOL Applet)

[<]

SER

H & see the structure from several perspectives; TUAEFIBHE T, HAFLEELS
BER., AREFERAOA, TATREMERLT, B KR EXApng, 3E 1AL ZAE X 69 JPEG
HE AT, BB png LA XNEH AR A4S, PTolB AT % $ A b2 3e A Bk X,

Blde 28 KA, KB 69 % RPAAL X Ksnopshot, A X4k 484 X, (22T E
& png 4% .

Top Active ¥

Sonan-X Rl o o A
e
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You can now

e see the structure from several perspectives;

¢ examine the structure with an external viewer; or
¢ download the coordinates of the atoms in these pictures in XYZ format.
L e visualize the structureiUses the IMOL Applet)

2t A visualize the structure, Bl@gtd—E A%, EAmEHOIEEN, FRFRAL
SR TAEE ST, HHEBANREETURITSARYE, Al %, O R

3

[6] | http:ficst-www.nrl.navy.milflattice/struk.jmol/b1.htrml [®) | http:/fcst-www.nrl.navy.miljlattice/struk jmol/b1.htrnl

Close This ¥indow

The NaCl (B1) Structure The NaCl (B1) Structure

Using the applet
Using the applet

The fol lowing keys and wouse actions control the appl st: o following keys and wuse actions oontrol the appl et
Mouse use

Applet jmol started Applet jmol started

You can now

* see the structure from several perspectives;

s examine the structure with an external viewer; or

» download the coordinates of the atoms in these pictures in XYZ format.
s visualize the structure (Uses the IMOL Applet)

¥h )\ examine the structure, B\ & BB G Z AT, SFT A4, 180 L5y B
B, XABE@DPTAZN Molecules Viewer (354 %& gchem3d-viewer, &RAA #AT P L,
BEENE). RERBLEFGIRE, BTEIMEHR. EIAERFRXFELEIRT.
WA TH xyz &L bBAr, S8BT ERAMK, BigdTHAMRE, flt
PEFROGKERREAMET, LTARLELMNA — XA E EMETHE. T4
BETAERAE R BN AR LS, PRAGAEN IO ARIE RGBT RREGHETA
72 M 6948 4B 1% . ' ! e B

izt

e P 151 1)

SNECE
ik

AREL R ERER
~ bl.xyz
7= XVZ Co-ordinate Animation Format
#  httpyfest-www.nrl.navy.mil

Firefox BT RIIRE ?
O BARch =t (0): i Molecules viewer (FASR) v I >

=k EARESE. ()

om
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23w iTAE R, AAXH, iR, XEE

A REFEFEE, FiE M L4 (see the structure from several
perspectives) BT #H E.

wREZLHEORE, RO IERERN R RBRAAX, SRR LT MR R T
. AR RBEARNEEARZAT .

R FERSBITEOER, T xyz BEGER B T ERBRR, RENEFHOAR

KREERSZEOBE . TRBEERAROKE AR S, 4% pymol, Jmol, Gchemutils
0 FARX, ERKFRE G LS TS Avogadro, & 5 I FUH B & & AT E 7 iR 09

#.

4L TRHERTLEN SRR

B 5 A 89 CsCl: http://cst-www.nrl.navy.mil/lattice/struk/b2.html

\s

T A B In: http://cst-www.nrl.navy.mil/lattice/struk/a6.html

|

S BB La: http://cst-www.nrl.navy.mil/lattice/struk/a3p.html

N\

& Z: http://cst-www.nrl.navy.mil/lattice/struk/a9.html
4 http://cst-www.nrl.navy.mil/lattice/struk/ad.html
B (Ss): http://cst-www.nrl.navy.mil/lattice/struk/al6.html

B AL E M EEAE: http://cst-www.nrl.navy.mil/lattice/struk/sio2.html

MAGEYOEHREE ERAT I ER, REZAWMAFRIAGEERLRELY. EAREAZE
RKEBFRATGICERAL, £ 5 F 26948 A L3t LA e M BGE A & 09 A, &4 B

CEPEEY
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%3% PhETEZH AL #H

3-1 & ¥ PhET

A B wigdE, 3F A http://phet.colorado.edu/about/licensing.php

TR 2F®

XEOEERG: SHEELEAG (BREEARTRAEAHRT)

PXAN@m: BBEAREL, EHKZEHCRBFRELGIFFT, Tryneeds B HEITF.
RE TN B RAE T RIEA

B #A: http://phet.colorado.edu/index.php (3% L)

WA Ab4A, P4, PEEG, K24, ARARKRSHEKASF

FLEA

L RBAFRAEAE, FREMA I http: //phet.colorado.edu/about/source-code.php

BHRE|, TATHHP, KR CC-attribution (AR CCHME, 2TiE4, MEMH, T
AHZE, BE, TURERER). 22 REHEGI[ B A GPLIZE BT, MR,
TUBMBERR). EHmGBRMANETFAAMEAR, TERLHENG. EEXARF
AAERER, BAARZF AR LERNR, MAREBLIAREEBLE, 2LZRERE,
AT T %y .

PhET ZfRAR ) 3 X2 8% (B2 RETRTES, EELN AL sinulations, ZE2&FE
By, BR—EANEZES TR . RAPET AYEIHAHNE AL, BARATREAME 0
M, iR R 3 mAK, e E, A, LE, AR xaran
PhET, BAFEIRROREEMET ., RALFELMELRPHIL, % 48N PRET RS,
— Z T RS S A 0 S W EAR . Z AT E] PhET 89 email, M3t €& Hehe A 8 3 & 27 69 4% %]
ALRRSE o RACEE T 35 ROJE B 21

BA T AR, AR A GBI = e e e a0
fo, MTREBALAEHN (K

FT! TASE &0k 5B 09 8 XA
SRETUR, BHAHEH,
£ BAE R

ki, 8 A ded e A
RSO HENEF, R
ATURESE (FBA AR
K, RRAMTAE SLREP
SHE, AHRTHARDHE
TR FAAT)

TR
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328 EREAXTRER

PhET T A2 & EAE R, WIT LA TRBAETIP. THRHOMEA: http://phet.colorado.edu/
get_phet/full_install.php

Login / Register

Interactive Simulations

UnrverstTy ofF Colorapo at Bourner

Y

Home PhET Offline Website Installer - Full Install

Simulations

Teacher Ideas & Activities The full PhET Offline Website Installer package installs a copy of the PhET website onto your

Run our Simulations computer. Once installed, you do not need to be connected to the Internet to view or run any of the
R :l:ll'l:‘n:‘a" simulations (as long as you have Java, Flash, and a web browser such as Firefox or Internet

One at a Time Explorer).

l"°”b|:5h°°""9 Java is included in the Windows download. Mac OS X users alroady have Java preinstalled. Linux
ontribute

O users are recommended to find a suitable version for their system.

These installers of the PhET simulations are updated frequently. We suggest uninstalling your
earlier versions before installing a new one.

» Download installer for Windows (includes Java) - 99 MB|

o Download installer for Mac OS X - 87 MB
o Download installer for Linux - 83 MB

BARH, HEFTHIIE Vindows 2469, SRS Java. mBRNEARCBHALRET
Java. Linux4# F £33 AT T RALEE F AN Java. Windows 2, A& Mac 894¢ A 4 34 8518
My E, BABTENLFEA L ZM—ERRK GELR), ZFTEZEMEIRG, F5
i#”download the file directly” , F¥ TH. GRELETE XL MBREHK LE

Download File

Before downloading this file, please tell us a bit about yourself. iding this information will help
PhET retain the support of its financial sponsors.

Your email will not be shared with anyone.

Please login with your existing account informaiamn, do not wish to help
PhET, you may skip the registration process arfd download the file directly

Required fields are marked with an asterisk (*).

Login New Account

email | description” [Teachi/—
§ | I— R L E R
password” email*
I || PhET-Installer_ windows, exe

Login | password #: application/x-msdownload

t  http://phet.colorado.edu
Forgot your password? rpe:ﬁ:mrdw PRI
N Firefox REZANAEH kAR ©
name
Eirst and ORERR (O |Wine Windows Program Loader (- V|

® ETESE (5

organization™

Neg

T HE R AR B4 T 8 | Omn || Jm= |
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2R Linux 89 &AM, T HREMBRE, LEIFRLZ bin 4 ZURTIATHE, AEKMIE S

Jxxx (o RIEHAAEL . AR R AR OREFT AT S, KRS oE . R WAT

RO ED)

ETHRAEEBS Linx 8 bin g &ZZER, FTRISON (R—®ANTH, A2
Creating an Installation CD-RON, T #4& A#F K EHE A IS0+, 84 Linux 89 bin
BRI AR TS (Kb BHACEED) . B A AT A4S B A Linux 8 bin 4 &% 2
¥, AP R T VABE R CD-ROM 89 IS0 4%, E @A 3MEAEE. 2524 Vindows A%, &34
A&, & Linux 2 4.

Creating an Installation CD-ROM

You can make a CD-ROM for doing the full PhET installation on computers without Internet
access. You will need a computer equipp h a CD writer, a blank CD, and an Internet
connection. Please contact PhET help wi y questions.

Follow the instructions below:

* Download th ikt i nto your computer (270 MB).
» Extract the c@ntents of the archive (on most operatingl systems, this is done by double-clicking the
downloaded T

* Copy all the files to the CD-ROM.
* Please remember to periodically check for updated versions of the PhET simulations.

TR, BERMAMEESFEME, THEREAR TR, RTERRE BRI, BERLHEHE
BRI, TA BT B .

sbobh, PhET B BRAu AR 4% ) 1 69 =0 84 52 R &
http://phet.colorado.edu/contribute/index.php

Contribute

1] 4a =T VA %) PhET [ I 5~ F4%
53 35 A )2 )2 :
PhET Z B8 M, ML, | o
If you have developed concept questions, problem sets, lesson plans, and other educational activities
%{(%% ":;1' %l] ﬁ%i%% 1‘% ﬁj] ; }%g{i %i/f/F based on PhET simulatin.ns Ir.rat r.nay be of use to others, we encourage you to share your work with
’ e 1 o s . other educators by contributing it to PhET.
HENBT: HHAMFE. H3
S EXE rE Sk #3149
1&{@ W]] "§ s $£‘; "j!}[‘ H—‘/{ﬁ‘lﬁﬁ ‘bﬂ" A If you have an idea for a PhET simulation, please let us know.
= 2 Sl B ~
% PhET [ % %18 A AT 558 4, Financial Contributions
'ﬂgF‘J ﬂ‘ V,( jgz])"]’ %,]] é% \ TFFJ _EL%]] é% ;'%{J % Cuur philosophy is to make PhET simulations freely available to all users around the world. They have
. .. . PSR now been run millions of times from our web site, and the full PhET suite has been installed on
_‘;J- V/( @ﬁ& EIJ 'E' Tr \QEE] j‘]; s Jlib’fﬁ ?ﬁt‘glﬁl\ thousands of computers. But while the simulations may be free to users, they are expensive for us to
2k N s create, test and maintain, and our financial support is limited. If you would like to help make it
E .Hi-}litnﬂ[s /f@ fiﬁ 7§ > %IS 'oj‘ l/,( _F &id possible for us to develop more and better simulations, please contact phethelp@colorado.edu or

N Fog 4 kK phone (303-492-4367) to find out how you can make a tax deductible contribution.
KA ENEIE. .. .. RAXRSF
< o PhET would like to thank our sponsors, and Royal Interactive for original site design and layout.
$ Tryneeds ¥ TILB R F £ K
= o P9 =% 22 QJ} /ﬁ— Y
r ’ 75 —téﬂ a% 3&{@ ﬁ ™ ;}i/f’ T—t 6 The PhET simulations have been written so that they are easily translated to languages other than
;&E{ , #"‘ﬁ 1;7‘ &'ﬂjﬂ ?J- V/{ /fﬁ :H& )% }&‘ . English. The process uses a simple tool called the PhET Translation Utility, and requires no
. programming skills.
2
MR KK

Academic Contributions

Suggest a Simulation

Translate Simulations

Translating the PhET simulations into other languages greatly expands our target audience, and helps
us accomplish the PhET mission.
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AR I RS

T BT

http://phet.colorado.edu/simulations/sims.php?sim:Faradays_Law

AT LA A KA THER (&

AT LA 2K IRk F R AR (8 7] 69 3 4T)

Home
@ Simulations
Featured Sims
New Sims
Physics
Motion

Sound & Waves

Heat & Thermo

Light & Radiation

Circuits

Work, Energy & Power

Quantum Phenomena

Electricity, Magnets &

Interacti

Simulations

UNIVERSITY

Light a light bulb by waving a magnet This
demonstration of Faraday's Law shows you
how to reduce your power bill at the expense
of your grocery bill

A

version 2.00 share sim: (3 Gl

210 KB

AL BB

|l faradays-law_en.jar

£ Java Archive
& nttp://phet.colorado.edu

Firefox BEZAIMT EFIEAESE 2

O BT (O): |OpenJDK Java 6 Runtime (FE%) ~

© HEE (9

U1 b S st A e 5 =,

)

onn | [ s |

% 3£ 4# Download T #,, T #H A& B rk—
TAHATH D . R A TULE LA A%
¥ 3
AHFEERE

BRI P BATHE

BEEMARTULET R,

F 4.

AEEREREEZHEZE,

Java R IAT.

FRRF RS

—#k

% iZ4E Run Now! B BEHAT,
BEEFM TR, THRIRK
EHETHFYZEM. FRLTR

Rk, 12 3R Bk
kAT

Bz

[ | http://phet.colorado.edu/sims/faradays-law/faradays-law en.html

1 Coil _ | Show field lines
2 Coils _ |Flip magpet
1
N S

Move me!

Zotero
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33pHEAMBAKE

pH 898 A% %3 J http://phet.colorado.edu/simulations/sims. php?sim=pH_Scale
P AL T #& http://phet.colorado.edu/admin/get-run-offline.php?

sim_id=225&locale=zh_ TW

milk (6.5) ~|

drain cleaner (13.0) | A $#tAE4A & L#F s R A& pll T lig

hand soap (10.0)

blood (7.4) I

spit (7.4) -

water (7.0) >m 3%

milk (6.5) A% pH ‘ }

coffee (5.0) TN pH, A B HFARE

beer (4.5) Mgty . ARKETOE L
soda pop (2.5 LT EX T Ty e
vomit (2.0) . 7N R/AAR R’ TR AL S
battery acid (1.0) SR R R g
custom liquid =h

File Help
[milk (6.5) ~] water (7.0) Water Components
= ® Concentration (mol/L)
%I B 6.50 Number of moles (mol)
pH: 6.50 102
N B 10°
e
1 1072
1L —j41.00L
S e
i E
- =8 02
S
=
N £ 10
g
) S 120
WL —
10*12
= 4zl -14
g 10 :
N 10716
| @ O
=y HSOJr OH™ HZO
e Reset Al ® Logarithmic scale
I [ H;0"/OH" ratio 9
=] Linear scale
+ A F T

1 KFEIA T AR B BEAREG K . VLR
YEE . mALEFOTRK, £
L8 e NE T AR .

VAR E logarithmic scale (log i, #
BE ) KA linear scale (4pMEfh). &
RARBMEE & B AR R R &
PGS, HAKEEZRST .
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248 pH 2%, A A4 FHE T A4 pl A
F#2) A0 /00 ratio (BRiky T8 i)

ALIEIEK, pH 7.0 IR MBAEBATIEREMATL .

B2z R BF Molecule count (4

b hEBEMEN R ALK, B Molecule count A H0'/OH

ratio 4T 4

4
File Help
ater (7.0) - water (7.0) Water Components
& Concentration (mol/L)
pH 7.00 Number of moles (mol)
pH: 7.00 192
B afl—14 10°
a
] =12 e
. - 1L —41.00L =
- - . —10 = 107"
. ae > = . E
. 16 . < 78 =
6.02 x 10 5
€ ] L g
. . 5 —6 = g
a
G’ 6.02 x 101¢ i = g
2 = S
j 33x10% : YL =
. . . = 10712
0 - - - Ll . i
I ] o -14
* '. & @ ; _O 10 m
! o« 10716
R ‘ @ O
e H3O+ OH~ HZO
= ¥ Molecule count Reset All
- ® Logarithmic scale
@I ¥ H;0" /OH ratio 9
] Linear scale

1. BARP B X AR (H0), BEamAikik (OH) GER1). 4 pH=7.0 8B T Tl
BEPRBEA, £AHLLORO ARATS GFHBHBEIALBRYIER .

[fRia#, ZFERFINRBROEA, RTRAALZGLZBETHAECH L], HKFER
BT A ETH]

2. B —AFFE K, 0 A O 4AEARZ 6.02x10° M8 (GEA.2). @mASTFZ3.3x10%

B, ZEMRET Al A KREHK, RESTHEE, (FRREEETYE, BARLGR

£
N

3. 3R 3, B L0 A OH W EHZ 6.02x10  (mol/L) .
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% VA Hand soap (HF & X Z%HF3L) 6 pl 10.0 B,

AT E, Ee 3RS, @ ABRKYTARIOLERKE S siF [0 ] = 1001,
e — /TR B P G 6.02x107 8

File Help

hand soap (10.0) ~

Water Components

water (7.0)
‘® Concentration (mol/L)

pH: 10_00‘ ~ Number of moles (mol)

10
10"
1072
: : . : , : . > 1.00L
; est X ' 3 2
- . .. .- g . X 72 = &
o P 6.02 1013 g g F : P -
I S ¥ Pl " - g
. ! -6 £ 107°
QP02 101 1T AR 3 es - ;
L m & R -2 1012
B S O : &5 =l 14
¥ Sy H . @
3 5 lu-lﬁ
I H0" OH™  H0
# Molecule count Reset All

® Logarithmic scale

@ H;0"/OH ratio
~ Linear scale

VA Beer ("£78), pH 4.5 B 1),
Bk yFrblh, e %R%, mABRky TIAA3LAEMKKE S iF [HO0] =
3.16x10° M, fe—AFHimfd P a94a 88 1.9x10"18.

P SEalE L)
File Help
Water Components
® Concentration (mol/L)
FH:IE| ~ Number of moles (mol)
10°
afl-14 10°
2
—12 1072
4 1.00L =
= alls] S
" — s
_g £ s
Q
B ®
-6 £ 107"
g
I: ey 8 1p-10
L 19712
- -14
S 70 10 in
10—15
H,0" OH H,0
* Motecute count Eesct Al ® Logarithmic scale
¥ H,0"/OH" ratio =l
~ Linear scale
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/£ pH-scale 8B T # (Jhttp://phet.colorado.edu/simulations/sims.php?

sim=pH Scale

& N 2 a9 s
A 3l T2 2] A B pH-scale 89 % £ 74
TOPICS REY RS

Main Topics

pH

Dilution of acids and bases

Molecular model of hydroxide and hydronium in acids and bases
Relationships of pH to common measurements of solutions

Related Topics

* pH, hydronium, concentration, hydroxide, moles, molarity, dilution, molecular model,
chemistry

Sample Learning Goals

Determine if a solution is acidic or basic

Place acids or bases in relative orcer

Describe on a molecular scale, with illustrations, how the water equilibrium varies with pH
Determine concentration of hydroxide, hydronium and water at a given pH

Relate liquid color to pH

Predict (qualitatively and quantitatively) how dilution and volume will effect the pH and concentration
of hydroxide, hydronium and water

12 A& PhET 424 69 2 67 45 7] PDF 4%
TEACHING IDEAS (&) TATH

Tips for Teachers

The teacher's guide contains tips for teachers created by the PhET team §PDF).

Ideas an ctivities 1or this sim

There are 3 contributions listed.

[Ty < ~ > >

e /i% TJT V/L —F é‘k{i )ﬂ ;g_ 57\ = f Onderzoek de pH van vloeistoffen bij
i s volumeverandering en verdunnen

% ]l pH-scale #9244

;y(‘ —fﬁf-ffi % . Z: 1@ E] —FT’T%]'S < pH Learning Goals by developement team (Inquiry

a s Based) &
AR . pH Scale inquiry-based intro to acid-base F +

4 Title Author Level

M. MS
Lubeck

T Other
Loeblein

T HS

Loeblein UG-Intro

Lab

Updated
4/09

11/08

4/09

-

PhET B i@ 4% A& AR HAr 69 20 83t Bl R A E

Submit Your Ideas & Activities
Note: The maximum file size is 64M, with a maximum upload of 64M at a time.

Required fields are marked with an asterisk (*).

title* |

file(s) .

grade | Select Type: 1

level(s)*

Check the PhET design guidelines (PDF)

Submit |
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MBEETAE, TUAER SHEEFZHRA, LPTLAEZ A Chinese, Taiwan. 15 & & HE T

SR B P 695 R AR L AT 8N SE 89, R HE 2009-03-06 42 & A P B AL S A

FoFaak T a4+, 10 T MR R 3 iE 5 @ e 8F, ATARBANE LW, B A, B A#
FOMELTARRE AL E M AMBE R4

TRANSLATED VERSIONS

Run localized Download
R Chinese, Taiwan || Download
e Butch Download
Frangais French Download
palski Polish Download

Portugués Portuguese, Brazil Download
pyccknii A35IK  Russian Download

Espaiiol Spanish Download

MR g
Pk 2.5) > (7.0 )
® JBR (mol/L)
pH 2550 © XEH (mol)
102
bl E 10°
—12
=0
-8 =
== %
—4
L2,
wl®
- H,0" OH H0
L o BRI
O MR
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34 BREBE RS

#8Ahk: http://phet.colorado.edu/simulations/sims.php?sim=Salts_and Solubility
AHEH 3BT EA, KMAF Table Salt (RH, NaCl).

4B (Table Salt)
REGRELEMRES.

2. AERARDER, k&R BHEE

1. %:i% Table Salt FE 1

;ile Options @Help
Table Salt
J alt-
lons
N Dissolved
- — — 2 . Bound
.EJ‘ VX %'J }ﬂ 7}(5"%55 75(1 7J( {* Total
HAPKUARAES S - : e
I] - R M5 0x107%3L
,a ol T Re 61— B, 0023,
., 4{}3{Fﬂ;}57]<é5%7% M5 010723
RE 5x10 N Ft. - % g — 5.0x10723L
5 s L : * o Moo
. L
25 3 TR TN §3.0x10723L
) @ @ = o -23
LS 2P ? g2 0x107°7L
2% i
s-w b it ‘ 81 0x107L
We
3. REFANKFEZEGLLMAE. T
DU B ST SR A T AR AR S B K =
,%W?V]( . lons @Sodium @ Chloride

Dissolved

Bound

4. Atk . REME (Bound) A TFHEEME rotat
ARG, IEAT T AL B AR B S R AR A 04 pldp] L || Water

H B K RA#28 NaCl 0I5 R E A 5 ﬁﬁ”#:?@"}m; Volume:
b, meER Rk

.IZ"‘J =
- H I
g =

liters (L)

[a=]

(=] ol

m [wy] o
=1 (%] =

] oi ||

[¥¥) L
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5B (Slightly Soluble Salts)
g EOE LI AR B E BB 4.

1. %iE Slightly
Soluble Salts F¥ 71

3. RAFERKARDEHR

2. BXFMHB, &

P A AR

(

File Optiong

Help

Slightly Soluble Salts

issolved 32
Bound IEI
Total |79 |2 \ ‘

Water- 3
Volume: [pop-15| liters (L)

|Reset All |

Y

Mercury(I1) Bromide

Mercury(I1) Bromide

il Silver Bromide

Copperi1) Todide

Strontium Phosphate
Thallium (I} Sulfide

$ Silver Arsenate
4. BACHBIAKF K, R ARG AR

g :%Uj&ﬁﬁ—l:@ . @]% “}’ﬁq’[ﬂi&ﬁ#}(é’]??g lons @ Mercu... @ Bromide
wmif, . HROEHETEY ALK . % Dissolved
RO HBGEE . AEHRFHGRL . Bound 85 160
Total (97 |J|  [194][Z]
Water

Volume: [pop-16| liters (L)

5. —REM%Z ., EREEA (10 L) T, BRI ARAE KA GE 5
P, mARTERALTHRE , R FEMEYRARRFEE, EETH
REHAT ., TEFOBRRXERFE—ELCHE, FRORTRK . B2T
VAR KE AR . AR LR B & 8 RIS
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E] /?—T:;Sfté_f_%éﬁll‘iﬁg;ﬁ? KSD 'ﬁ—ﬁ—

1. %i¥ Design a Sale F& 1

R E B B B,

File Options Help

Design a Salt

LAY
p“s
v

-

Salt-

Cation charge: |+1 |A|
Anion charge: |

~Ksp- .
[ EJe =L
e e
Dissolved | 4]
Bound @
o s ] |
~Water l
Volume: liters (L) |

[Reset Al

K. ERAEARERGKT
= Ksp A €18 ik & IR |

1 I A2 AT R B A TR

A, TToAK B B AT B 0I5 AR

AR P CEHANTE , IFR

Salt

<]

Cation charge: |+]
Anion charge: 2

sp

AN

[< 2]

& B ksp, & B AFAE AT &

2. REGETRAIEHETOES
Ksp 14 .
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35 TH R B2

#8 B http://phet.colorado.edu/simulations/sims.php?sim=Reversible Reactions
P L EZ T http://phet.colorado.edu/admin/get-run-offline.php?
sim_id=154&locale=zh TW

(P AL B3R & o = A2 4F =) P Ak @ AT 80 3E)

1. 7RG = SRR B AL B 0942 RE , SRR EILEE .
A R A L BB AL REAK . RIR R @ £ Ry . EALREAT &
g EALAE S ROB AL REAR FI B, o A AR AZ AR L BIKEF L &
AEREMRIE, GAINSHOAPTEROERBYT .

SRR (110 (SlEE

2. REHTFH.
A R JEA
B & & sy

)4 2% 100 18 A 4

3. HFiEH

W EifEGEAK . RERARE

BITAERE R KL . REAKE

(R EFEI AR, A KEKEZAE B GBI F 4t TR
WA RE, BRAEZANER)
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Bl 4e % XA 1008 A 5F, 0B ST, BEA 500 K. 3T enter k4 RJE.
ZRMERERARERERITL, THARMRNG TR, TN HREEr FEHR RS TR
FOMGBRMASRA T, HHLREEH, RABERSRT TAFIE FOLTEFEER,
FlEF - Fid AL T, MAESHELAET.

RAET R, AT HREEH A~ R (& ATLA 1000 5T 0 & K31 T4
T), MEEHBIEF N, §RIEHEL T, Ab FH LG RYE.

Al EHE (3.10) & AR [x

FRATH: (o1 | FousE: [320.52] n/sec

FEESTFE: (30 | P [787.89|n/sec
it A g ]
1) !
L
L&)
£
=
=
&
Yo
(=]
:
@
£
=
Bk
o
R
L&)
£
=
=
&
Yo
(=]
:
@
£
=
e
b |Start||Reset||  0.00] er = - B
L ARHA
o _

By, RFEF—REINZBRETFEGHKE, REFEFRPLELLIABBIIA 545, %
REF 6P A48 PhET 89 L Z T # K&, MAMAHEFRAA M, hFARFAE
§MA, LAMARICETRLTOKE T, BT M, KT BP L ojesl RRRS AL
AT F 8RR A F

R, RENEEGBEZERAEARE, Mgy mRfeik, ol 2ue FERsg.

ROZHXE, IR EZANAE. EH7ROL, RBNEELE, Z2EAEFLTUAE,
TURITALY, TURBAEY, TUE—&, WTUAE+T®R, BUHTUREL L HLY 4 E,
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3-6ILERBER Bk F

Ry TRERERF, REETRGME, —BEXs TR, — BN d, Mzl
FTANEBEH AT, B LR LFRGHRE.

T#H M E http://phet.colorado.edu/simulations/sims. php?sim=Reactions_and Rates
(P AR LS F)

%32 Singal Collision

\

File Help

Single Collision

| |rLauncher options

(’\j @® Straight shot L
=
2 O Angled shot
"
= \ 5
Z rChoose a reaction
@
) ° D+@
al° GH+Gp
O € +Gie
O €y +EB
(O Design your own
/\ Reload Shoot
Tatal energy ; 3 ; |w|
[Reset a11]
= Potential energy
o
T
&
Reaction coordinate
D+ PBe— D+ 6
‘IE Fause l}

BATR A, ARRTEET: GERLD, v A3 TG T, BEFNEE T LA
GER2), RIF{LiB Mm%k &4 (total energy) L gHZH GERLI).

RKEEHZRY AL, X8 FHIEF K, total energy M AMBBEILEER, REAKELH, R
e R A (RED SA4E). siFTLB Kk GER 4), k€A% total energy ABAE
a3

AR GOMA, ARTFE. B, AZHXAKNELEFOMAEGMAE, TIAEELRR
BAZATET GEAS, ¥ angled shot), EAER total energy BiBELFEL, EEFELF
BT EA A, SANRES T RA S, R R, AL G RE, 48—
%, S THEEALRE, & A + BC £ mAB + C.
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L@y FE iR E

E— R B, TTAGFRMELAMAE (FTASES TRAREG

AR VAEFE Many Collisions

File Help

AR e L)

Number (Moleculesy

)

'\/Energy

v
. . [£3) 5

Current Amounts

) S 160 150 200 20 300
Time (Seconds)

A—BC -~ AB —C

]

Total average energy

rInitial Conditions

Select a reaction:

D+P

Initial temperature

[
Cold

>

rCurrent Amounts ——

(BZ]
T BEQW
® 1 [2]

r Option:
Potential energy B
Chart Options
O Bar ® Strip
O Pie O None

D+ @Pr— D+

Reaction coordinate

D+ Pe——-(D+06

[0 Show bonds
[ Show stopwatch

‘H Pause| l}

|Reset All

FERAT AR
T EH RJE.

SLEF

Bt GERLL),
LA RATRF Ry TirAa GERL2),

# total energy & H %8

AL

4%, Ko kAR 0 M
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3-7 L ibib 2 8

A, AR AR AN AR MR, FARME QI R, AREG LGS E
Mz B4T g, A BARgREtHA.

ME ) = (States of Matter)
http://phet.colorado.edu/simulations/sims.php?sim=States of Matter

4% 4% (Nuclear Fussion)
http://phet.colorado.edu/simulations/sims.php?sim=Nuclear Fission

FEL )M (Gas Properties)
http://phet.colorado.edu/simulations/sims.php?sim=Gas_Properties

% %3 (The Greenhouse Efftect)
http://phet.colorado.edu/simulations/sims.php?sim=The Greenhouse Effect

AR TR (Models of the Hydrogen Atom)
http://phet.colorado.edu/simulations/sims.php?sim:Models_of_the_Hydrogen_Atom

AR X RARGEHRAE, MAKRTE, BALEREOHE, SEMAM—ZEAKX

B G
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£ 4% AvogadroB B WL 21 > FTHRE, AR, %
£ 3w

4-1 A M Avogadro

M GPL, B wdi

TR 2w

XEEE A G SHEERA

PXANE: A, WEAFEAE K Tryneeds §# P UALB %AE], BATEHZE.

ZEFTN: RARGRIpFa R kX EHEEZAZX (synaptic), X THREHBRA (THRE)

BAMEE http://avogadro.openmolecules.net/wiki/Main_Page ()

FHEHHERED: BRE® GEX) > HEHW (GEX)

BEHE: mFA, PEXF, RZE, ARERKEHREF

Wekey 3%BH: http://wekey.westart.tw/Avogadro

L

SRR AR Ghemical 1F BALE 28 9 T oy B #fd, 122 882 T Avogadro (EE&E

Phhe b L L) Z 48, #hide Ghemical Mok —i%, R &iFE8, BUFHTHKEST
¥ L ft. Avogadro ¥ F &6 E, TR Z Linux, #BHARRGLRMKAGAE R FART AR .
B Avogadro ¥ & B B #88, TUAFERG ZHEILEHE, LITAEGREZEEE GEALT
Bl) ., ALsh & dE sl RAL 248 K69 LAk Ae g 694

RN TIREMR (*.cml *xyz *.ent *.pdb *.alc *.chm *.cdx *.cdxml *.c3d1 *.c3d2 *.gpr *.md| *.mol *.sdf *.sd *.crk3d *.cht *.dmol *.bgf *.gam =.ir

Avogadro TRMET VAE , I swmxc-o

CML (*.cml)

V/( Eg—;‘ R :}% _Oj‘ )/X E‘}g] %f}g )’}_ﬁ y Crystallographic Interchange CIF (*.cif)

GAMESS-US fithi (*.gamout)

E"F,] 53;5} —‘TL ) s E}l’_ﬁlﬁé %fg s é—l— Gaussian 98/03 ik (*.g98 *.g03)

Gaussian Formatted Checkpeint (*.fchk)

‘%’:kﬁ B E%#%'ri)ﬂ R _‘f@ HyperChem (*.hin)

MDL Mol (*.mdl *.mol *.sd *.sdf)

TRILERE (QEHT Do,

ROKABRAL), TR mecwn

HEOMAEREY, SHABALESLY. HAATAD, EHEETEFRTN S
AR LA RN, MEREHLEROFELES LT GEX—aTELH L, DBES
EEFRODT, TITEEBER, RARERY, ZEIT-EF L, RAFZHEMT
W% — B B RS RS e SUAT BT 2 AL £ 09 AAR)

AT, EARARIRAL0.9.4 (T E WA EHFEIRI £HE), 22 F

Lt R A LM (REBETFINE, MAXRLNE), ATREOERNEZERLTHLH
EAG. AR Ezgo F, THRACLEBERFT. ZLEMEELZERORELFRIE.
LAFEAT, ZREFLEFOHE, FERERF.
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http://avogadro.openmolecules.net/wiki/Tutorials
http://avogadro.openmolecules.net/wiki/Screenshots
http://sourceforge.net/projects/avogadro/

4-2 A REE
RIE 5

1. REBRIEEX, AEFHET
0. BIEAE, BATELLH, EIAKEEEA MY, WFERTESE, FHMEF LTI
B, EFRELNEE, BETEE, ReBRAEEARE.

R RFAEMFREEN, RYRLRL, wbPL, w TE P Barium (48), ¥ iEik
HYAFRMAMBILERT. BPRATOAD LR, KB AGAEZEZETEH W
tAEHTHE, mAESTFHRRGCERS. HloB e ta, EeAi, Ré45n,
EHRRBZE, Bkl et a.
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= s BRI | 82
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Python 4
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Hit... [
AR AR E, £ 2009-03-06 f& F AP L at
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RiEHsE, Rok, =5k
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e
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AMVA K, BhAK AR 94k R, A R4 > M4k > =42, 13 —B Avogadro (9 E R BT A
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AAEOHBR LY KFBE— LR, é%%%ﬁ&%%%%ﬁﬁ@éﬁﬁﬂgiﬁ%
TR, Bl Ky T a4 AIRIER) . M RGERETEL LR EAR, BHRNAHLT
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- — PR
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A

faR (E) A (E) WiR(V) = (B) BIE @) | EEEEHEE | 18U (S) s A8l(H)
IR i
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GAMESS (GHRFHATZRTEHERE) »
A Gaussian/EFH4cS4rRY.
BEASFHRL. .

BRIRE @®

Axes
| Ball and Stick
Force
| Hydrogen Bond
+| Label
| Orbitals
| Polygon
| Ribbon
v|Ring
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Surface
Van der Waals Spheres
Wireframe
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|*ﬁ‘?§ (F) #g#m (E) #&iR(V) R (B) EfE (5) atfpchie I35k (5) |
RERLTHOSTAHRE, TA < 08

BRKTUARCAARE LSy LlEllE 8 [k (% |8 ]

T, RRTE> T LHER. EEDAEYY (TTLARR RO LD, 89851 Rk )
e X e seay
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¥, TUARTH TR G T %Hﬁ% —

BrAEE = B

Axes
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A STAVEGRGIDN ==
@R (F) &6 (B} tiR(Y) R (B) RIT(S) HMDHEE #sUEH (S) W= MIH)

It — BE a1 [ame 28

Z+ ek & Eu]s :

EIEDAER (STLAREAIRES, SR80 1 R )

X
B Y ke

GAMESS EFP B @&

BRARE Python it
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4-3 Avogadro ¥ 88 7 7 A

Avogadro #) % f2 B8 P AR AL ZE R F & /) 2 8 Avogadro 9 )R A .

Gepet ux %@ FFRe= 2°c 8%

Ao
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—f%BA T ball and stick (GR$AR) L% L.

BiAIRE @ @
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v Ball and Stick
Force
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Polygon
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Stick
Surface
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Wireframe

fE Avogadro ¥, =, W, &, N5 BREA LR OB EHTIEHR (FRUFTIEHNE)
sRTMBRRY TR, 8RR TR
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M7 Ball and Stick, Wireframe 9}, S ARBH LMty da =5 X,.
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Ger, 2EHEYSTFRARS FIFH, (222 ZEHAEY, TEAARGTAR?
g R, EREBRXT., AE>T A B, HTAERE—ERE. Ty
BIERE G TN (EERFAAGER, BEARMNFRERAY) . RRGHALT
e e A, BRI AR @A Chemical Structure 75?2 &8 i24% Avogadro JA 89 1E 2
AR E AR . sbsh, BT A SMILES UL R R & AL S 4K, @ SMILES L F1t$
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4-5HKBARGILESTHE

Avogadro [ VAR BB AE R R 691L 245 4 X, #l4e pdb, coml, xyz %, #§EH, Tlie
Avogadro YA A B AL, FHEZRXFZ AN L8 pymol. T A B, Avogadro ] WAJE &
S BB R, AL B AT L6y, FRA TR

4ommR AT TR ALRE R BN

WwREZRERRGH)TF, REARGILEZERNEIH, MR, MBS, HEOEEILA
BRBBAELX (Blde K47 F Ksnapshot RBAZX), AN NEGELEAE (BHaEk
0.8 PRMFRA MR, 122387 0.9.4HKMEAT, MEXEZRTENH L)

WA R-—> B, TAE R 3EEA
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i ee(s) Qmuu Uuu

R EEER (".png *.jpg " jpeg)
FHER () EHBEN, TAEFILE joeg, png, bmp. iz
BMP (*.bmp) JES
— HARE TG B R X, TARRBKER, §
JPEG (9" pe0) AR, A2 T 8R4 5] A
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-f ] R RS =L (" pdf * svg *.eps)
IR = |
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Ehw B .
SVG AW ey T M4 X, EPS Al & M &

|SVG(*.svg)

EPS (*.eps)

PP, & HERSHAEIMPEREZ R

POV-Ray

ZHA P, EPS T L P —1BEE.

Z2EH, RFLREPOV-Ray iz RF, MLgELBFP http://en.wikipedia.org/wiki/Pov-ray
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HSUEERABEKR
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fi: [.-'ho me/png|
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% 5% Gchemutils-% & — 6871t 2 3 34

#HE: GPL, A Wit

TR AE

IO EAL: Linuk B E A4

XA E: A, AR Tryneeds P AL B BRI &0 49 .
ZEITN: RTHHA, RATHRAZRN R 22 X3 Tl R
BAMA: http://www.nongnu.org/gchemutils/ (3&)
HMEHZ: mvd, TEELF, KZ4E, ARERARZHREF
Wekey 3B : http://wekey.westart.tw/GChemutils

EE

AMEERE, RFLALFAA—THFOER., RAWNAFHIERZERY, £
gchempaint BT FBANE, FHFFH, 122 KFA1E A Ubuntu Linux 4P 8 4 A
WE| B2 R, ATk B XNt Bkt Rk, LAFHHELRE, RMTRFG)
AKREZ, AARH@, Pkt (2009/02) A7 AIREZEHE, RASIEMESER
#hR. &£ 2008 F10 A, KB ZESRPEZBRFAEAETEMORIE, ERRF T LA
Gchempaint ZH A 7] $c82, it A 4. 2008 511 A FHROFBGELFERR
# 7 lde Gechempait F Uik, F12 &8 694 A F & AALE3HEE, RFLKWET ., KF#
IMET, AWl B ABGEET, K45 244530 Gchempaint &K F E24E, BT
MAZRRB—BRLELT, EATRAITHEASRET (BLEEAK . BTRARFRAKT
—TF, RABRM, BEGRANBEETLAAEE, REERELFHALXNM Tryneeds B
% (http://tryneeds.westart.tw/tryneeds/) #E#3F Gchempaint, R X #4%%|
=B LM ERHFHRAGEFE. MFAREATSALHE, RAE Tryneeds FMA% T4,
EHAEBOAETARSIEF. AEBREER T OHmMERREEL, HARFRKRE
ey (4955%) ARBRAISRBRRFFFILEMATLEL (Hy2Pe
ARG A B ), WBELRAT.

KA B AT RA (2009-03) ZEKMIBIFEMRA, HAREELRIEL (—M A GHRB G
FXQEHFBITR EREEN, TREFREZIONH, FTRAFE T —ROFRA,
dotb—R, BB MEFAETERET., RETHRANE, MFHAERERML) . BHLAR
TRATH GEFRRBETRERLLHF, IUMAMEERFT R, TAERAEXMEHE
WA EH (W FHY Ezgo, RALEHAHB LS PN OTGIRA), LITUFELRK
., RETRAGBAMEN email &E. BAME L2000 F6 Ak, TrbEH
MR, A AR AR,
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WIEE A, Gchemutils £E4EAHE, 6,4 58T

Five programs are avaible:
* A 2D chemical editor (GChemPaint) .

* A 3D molecular structure viewer (GChem3DViewer) .

ES

A Crystal structure viewer (GCrystal).
* A Chemical calculator (GChemCalc).
* A periodic table of the elements application (GChemTable).

APy, RAHOIS, LARBOEALHE (FROLLEEHOLHNTA
AR, E—BEARENRY . FRRRLYAT AL R4 gchenpaint # deb 4§,
R £ # % scu-bin A gerystal, 5 MEXMEHR) . HERARXER T
TEEBQE R, TR RSk, SEAITF2, kg4 s, T ABARIM L
# (fl4= gchemcalc) , 3T AEBHKM .

5-1 1t 2 31 A #% Gchemcalc

Bl 4e K ATET A NaCl (£AL40), sk e BA[QBMATEaILM T a o A& S TF=.
WO, T RAZE4AR, T AE B LSt P BRI 50 TR & 4.
PN & BB Kalzium P &AM 408, PC14E 75.78% M "C1 4% 24.22% (f “Na 5 100%), &
BEa»TE58E1004, maFE60L43597 —HMBRFLIZRE, BRBEEL T oiE LA
Y F 205 —8, FTEEM LG, &3k L Cc1:7C1 = 75.78 @ 24.22 = 100 :
31.96.

: i3 REh
% REh NEC]
’NaCl ]
i@ nNacl
i@, Nacl
ez, ClNa
e, ClNa
4+ T8 58.443
43F B 58.443 , =
L S ERE 57.9586 Chismo)
Element Mass % || — it i
cl f 50.66 Lo
Na : 39.34
: g
80—
40
E - RE = 204
) i bR A
# | o s ||| e '
q 4 60 70
: 34,9689 i T :
: I i 1R 75T gl - T m_rm‘lti AN RARA |
AR AL | [EH AR AL =_ 35,9683 o g ——
R !
S 0
36.9659) 9| 24.22% = =
u [ [
~ |[37968] ., 22344 | [ %
v < { ] <>
B seEe) 4H—m || b T || Qo
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EWMARRIEX, FETHE

3 TR &
tHR  kEh B3R KBh
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e — #4488  cHyco0H
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=TT 4} 60.053
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4}F& 58.080 4+ F# 89.003
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c 62.04 c 26.99
k J g ;r ’i é{’ "% H 10.41 H 6.79
) 27.55 c 66.21
T ERS °
\ 0 L] I W ] |
s | F AR

(& s s (. HESTAS
fi ke %k REp
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0 45,29
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5-2 1t 238 #3 & Gchemtable

A Kalzium B &R, Gechemtable A E AR B, —TUUMRRBEBR X THA G, LA
AERKEH e, ETHE, ETRMFH, TEE, HERTEH.
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Mok 1: 33 gchemcalc

PledE T —BTEY> T, RMFAALEMEHEE, E5F > Open in Calculator #€ & Fie
Z AR5 FE3) Gechemcale, HHEALZ 4 %,.

R g BB KB
D @ =
ik BARr FHR O S
&
~EIE
0t @& O ¢ ) =
; - 8 =T »
= / N\ / & E‘r / {H » | Export molecule to Ghemical
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E D D O O O O Q |NISTWebEaakpagefcrthmmo\ecu\e‘
Lo = 2 e PubChem page for this molecule
Generate Smiles
BT HEENOTE @ L Open in Calculator Ql
i og T —
%k KB
[b—cs(:Honl
S CH3CH,0H
e C,HeO
AFB 46.069
Element | Mass %
c E 52.14
© ) H : 13.13
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http://webbook.nist.gov/chemistry/
http://www.nist.gov/index.html

% 6 ¥ Protein Data Bank £ 1t 4-F & H &

6-1 & M Protein Data Bank

#HE: HApublic domain (A8, ik &Y

TH: %E

XEEE ARG BT

X AE:

REFN: BLEATE, LT TH TRACEE B 5585

#A http.//www.rcsb.org/pdb/home/home.do ( £ )

Wekey 3.8 : http://wekey.westart.tw/Protein Data Bank_ (PDB)

LR

Protein Data Bank 22 #iaF R A AR, METHLZ AW T IEEH, KKk
AAZ pdb, ZEH/ELZ public domain. RA| EREASRAERERFREARZPAER,
12 & RAVT A RIE 269304y, Bl DNAERFRFFEASLEZFAYRAEKRZ AR
2. RFCETREMEPBD A AFEIZE, ZAEBGMAMTAATHSFTRE R4

i \%J_%zé';l Blhe T AM A F #E R “AIDS” |, €1FR % AH, @I ASE “lung
cancer’ ARHAFE G EALE Y. BARBA, BEREAEECSBABALA, B
i 4o, $tIERE ARG RA B G R B ZEEARE (B4 K& L FH R,
BB R @ AR, ~K&HE% PDB AH /&6 RAE) .

g A IR BE 89 By R A8 4% ] Jmol & LA 4T 69 S48 B
http://www.rcsb.org/robohelp f/quickjmol.swf
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PROTEIN_DATA BANK

Home| search| structure| Results

Helpf 13 Structure Hits| & Citati

A MEMBE|

An Information Portal to Bi
As of Tuesday May 05, 2009 the

HTNT virus Site Search ]

GO Hits| SCOP Hits| CATH Hits

Queries
Advanced Keyword Query for: HIN1 VIRUS
B Results (1-10 of 13) 120
® save Query to MyPDB Z 2hn8 @ @ Structural characterization and oligomerization of PB1-F2, a pro-apoptotic i
- M Results 1D List
- B Modity / Refine this Search Characteristics Release Date: 07-Nov-2006 Exp. Method: Solution NMR
Glassification  Viral Protein
u select All gl PAEO Polymer 1
B Deselect All Molecule: Protein PB1-F2 Chains: A type: polypeptide(L) length: 38
B Download Selected Gompound Fragment C-terminal domain, amino acid residues 50-87
P Tabulate
P Narrow Query Authors EIUIWf;(y, \?tuglghtijcg(;lt,rlt| Sharma, A., Fossen, T., Mitzner, D., Eissmann, A
P Sort Results e
[ 0 ] ]
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zotero

http:/wwwi.rcsh.org/pclb

Bl 4o SR LR R

A 7 HIND virus” , AR T i%6) Sitr Search, § i % F 4.

ERFALHINI ARG mE, REERTHE. L8 SFHAT

& 3gbn

e
e o B

s
A

7

Compound

Authors

Characteristics

Classification

Crystal Structure of Fab CR6261 in Complex with the 1918 H1IN1 influenza virus hemagglutinin:

— " ’

Resolution: 2.20 &

Viral Protein/immune System
Paolymer: 1

Molecule: Hemagglutinin
Fragment: Receptor binding domain, HA1

Chains A type polypeptide(L) length: 331

Polymer: 2
Molecule: Hemagglutinin Chains. B type: polypeptide(L) length: 179
Fragment. Membrane Fusion domain, HA2

Polymer: 3

Molecule: Fab Heavy Chain Chains: H  type: polypeptide(L) lenath: 226

Polymer: 4
Molecule: Fab Lambda Light Chain  Chains. L type: polypeptide(L) length: 221

Ekiert, D.C., Elsliger, M.A., Wilson, L.A.

Blie it o2, AAZOQWLIBERE, A REMMBEKE, KT 7 EEE,

T K Bt iy A4,

=

65

LN



Bhiz

Help‘ StructiPre Sum

3gbn @ B @
Red - Derived Information
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Authors

Primary Citation

History

Experimental
Method

Parameters

, TATERESTHEE,
& 09102 F B #5884 pymol, Avogadro 5F .

BT E, TUEIZHEENLTEA,

T VAR LA A 5 A T wRd B

Yo & JR T ) E B R

| Sequence D

DOI 10.2210/pdb3gbn/pdb

Crystal Structure of Fab CR6261 in Complex with the 1918
H1N1 influenza virus hemagglutinin

Ekiert, D.C., Elsliger, M.A,, Wilson, L.A.

Ekiert, D.C., Bhabha, G., Elsliger, M.A. Friesen,

R.H., Jongeneelen, M., Throsby, M., Goudsmit, J., Wilson, L.A.

f§2009) Antibody recagnition of a highly conserved influenza virus epitope.
cience 324: 246-251

[ Abstract ] Publffjed

Deposition 2009-02-20 Release 2008-03-10

Last Modified (REVDAT) 2009-04-21

Type X-RAY DIFFRACTION Data E}

F;.g;c.\uncm[L]ﬁ R-Value R-Free Space Group
220 0.207 {obs.)  0.241 1213

R—TIS *Biology & Chemistry| Materials & Methods| Geometry| External Links
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All Images
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EREFEAKINGE LB >F, £S5 %%ﬁﬁ‘( ‘F&) %, E3k—ERE . FiETlx
s?:*f, ARE D, LRKINGREE S8 (BT 53, ARAERAFRAMR, BEXKF
AR

] KING 2.16 == )x]
Java Applet Window

File Edit Views Display Tools Help

: Kinemage #1

V| 3GEN A
V| 3GEN B
V| 3GBN C
V| 3GEN D
V| 3GBN E
VI3GENF
viscen G [EEMEEl
V| 3GEN H e
V| 3GBN |
V] 3GEN ) Do ne
V| 3GBN K Revea
V| 3GEN L Edig
V| 3GBN M
] 3GEN N (RS
Vv|3GENO | ® Edmtli
V| 3GEN P —
v] 3GBN Q
Paint
v| protein e
V| backbone
VI b Draw
via Draw
/] sidechains
V] disulfides | =’ Draw
/| ribbon Draw
v coil —
V| beta
v alpha Draw
V] hets Draw
vions
Punch
- Prune
Zoom ) Pick center Show| ) Auger
Clipping - Markers Show hi| ' SPher

B KiNG BT e TRR LB AL TTE, RETH F MG E, T ARREH R
ZRAR, RTAFR Gy THLHE.
[ RNG2E) ==

Java Applet Wineow

File Edit Views Display Tools Help
([Kinemage #1

] 3GEN A
| 3GEN B
| 3GBN C
| 3GEN D
v] 3GEN E
v] 3GBN F
v] 3GBN G
v] 3GBN H
] 3GEBN |
v| 3GEN |
] 3GEN K
/] 3GEN L
] 3GEN M
v] 3GEN N
v] 3GEN O
v] 3GEN P
] 3GEN Q

v] protein
v] backbone

v| sidechains
v] disulfides
v] ribbon

v coil

v| beta

v] alpha

v| hets

v] ions

Zoom { Pick center Show text

Clipping r Markers Show hierarchy

KiNG & &7 & BlAL 5L K £ Richardson BB £ ATAIME I R KM . IR T KiING, BAR S A1t
LA R IR LN R4 AS, 3R X 3% Windows, 3EE, Linux F A%, A EEGA AT
A S

3 A, http://kinemage.biochem.duke.edu/index.php
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7% RTASTTHREEZKM (Learning Atomic
and Molecular Orbitals)

7-1 A M Falstad's java applets

M YE4& Paul Falstad AAMREH, TRALRBAT, 2Lkl Bkp
TR 2R

XBEOEELRG: BEER (SREFLAEET)

PXANE: RA

ZREFTX: BEEAIATHERLM, FTFEFEZRER (Z2TRERZLEK Java)
BEAMEEA: (&)

WeHE: V4, FPREG, K24, ARERKRZHREF

Wekey 3LBA: http://wekey.westart.tw/Falstad's Java Applets

ERE

Special thanks to Paul Falstad
One Dollar, the author of the document sincerely appreciates Paul Falstad who
creatives so many wonderful java applets for education. One dollar has got the
permission to use the screen shots of java applets for education purposes.
Paul's Jjava applets are really useful in learning some abstract concepts in in
math, physics, and engineering. In this chapter, One Dollar is going to
introduce atomic and molecular orbitals by using Falstad's java applets. Besides
orbital applets, he has more interesting applets, for example, dispersion applet
is good to explain the periods of tides (factors from earth, moon and sun); and

2-D vector Fields applet visualizes the concepts of field theory or black holes.

If you want to know more, please check these website:
Falstad's homepage: http://www.falstad.com/index.html
His Jjava applets for education: http://www.falstad.com/mathphysics.html#qm

AL ADHRER, TARFALTTRIALREER, RETHETEE/ B IR, AT
VA B A3 BB, AR R &K T oUE R B Java R R ERHRG E @

BAARFEHWA—T, 200953 A ZEFLLLE P ORYE, AILEREHAARA
PR R, BR2B 7@y FR. EERFCERRA, HARA R HEFALE
Aesae), AAMEKERELSX, RASCEARIIER, REbkdTRAKEGRE.
BRABERA BT, 2L THRIFADKE, FTRKRMGB QLT TEHEZ, A atEd
BAFR&. 2O ORBARZAMEERAETAGLEIRREEN. RARFIHEAE
HAAZAE, RARBEIMARLAERGZEZX.
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T

%IREBIA Falstad 948, A

%A AEE kA
http://www.falstad.com/mathphysics.html#qm

Oscillations and Waves

Acoustics

- ‘ Loaded String Applet
it

Rectangular Membrane Waves Applet
1l hil

Dispersion Applet

Rh Acoustic Interference Applet

2-D Electrodynami

Analog Circuit Simulator Applet

Cavity Modes Applet
"

T

Linear Algebra
D Quantum Mechanic
rTtun

Dot Product Applet

ity
n Matrix Applet

r Fields Applet

are Well Applet
in 1

! Simulation Applet
—ERERIRE .,

hermal Camera Pictures
)
L

HRAR, WMEOBMSEAVNIBARESET .
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7-2 &R F#FIHLE (Atomic Orbitals)

LR A, ARRRAEAETHAMLRE.

I FFH n (pricipal quatum number),

AZF# 1 (Azimuthal quantum number/orbital angular momentum quantum number)
#5273 m (magnetic quantum number)

% v fE e R 3K

I=0 1 2 3 4
n=1/m=20
2 |0 -1,0,1
3 0 -1,0,1(-2,-1,0,1,2
4 0 -1,0,1/-2,-1,0,1,2/-3,-2,-1,0,1, 2,3
5 0 -1,0,1/-2-1,01,2/-3,-2,-1,0,1,2,3-4,-3,-2-1,0,1,2,3,4

B A Wikipedia: http://en.wikipedia.org/wiki/Atomic_orbitals

s (I=0) p (I=1) d (I=2) f1=3)
m=0 m=0 m=x1 m=0 m=x1 m=x2 m=0 m=+1 m=x2 m=+3
s Pz Px Py dz? dxz dyz dey | dxZy? | 27 | fxz? | fyz? | fayz Fzix%y?) Faix?-3y?) | Ty(3x?-y?)
n=1

sSwe
cROEXTwme

o 3 NSRRI MWEREIER w o
TN FXLTow.
Inh

BLE Wikipedia: http://en.wikipedia.org/wiki/Atomic_orbitals

A AR @by R AR R FE T H] | Falstad's java applets /&R F#Ik g% .
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3 A http://www.falstad.com/qmatom/

—BEANEARGHABERGSFE, TAHERA A IRGTETRTIR, TAEEARELE.

@ Hydrogen Atom Orbital Viewer - Mozilla Firefox
HE (D & (D) W (W EBH (9 #FH((B® TR (D =% 1
® v & " http:/ v, falstad. com/gmatom/ v| [@v

W Atornic orbital - Wikipe... @ BiHydrogen Atom Orbita... @

File  View Options  Samples ‘

Applet is open in a separate window

Real Orbitals (chem.) =
n=4
=36

4fz3 o
NoSlicing

l stopped

This java applet displays the wave functions (orbitals) of the hydrog
menus at. the upper right. Click and drag the mouse to rotate the view

This applet displays real orbitals (as typically used in chemistry) bj
Orbitals” from the popup menu in the top upper risht.

Ou can also vlew comblnatlons of orbifi Sirnulation Speec

Full Directions. Brightness
Zip archive of this applet.

Image Resolution
The source.

tolecular Orbitals Applet. =]

fntt:  fwnnw. fal stacl. corm
1-Dimensional Quantum Mechanics &pplet. et

Other applets.

LR T s

S

Jiavanfalstad. con l

Full Directions. Full Directions: fHFFAH (Z&30)
Zip archive of this applet. Zip archive of this applet: FHE[ZA
E— WS (zip BRAERESC) . HHEBEATE .
TR FEETHE . S als

Molecular Orbitals Applet.

1-Dimensional Quantum Mechanics Applet.

Other applets. AT T R—EAREAE
gmatom.zip

Version 1.5, posted 3/14/05,

;; g:d @ ‘ gmatom.zip
5| 1 £9.4 KB
AtomViewer.java directions.html
83.7 KB 6.0 KB
=]
i
favicon.| indes.htm ZRR 42 4% B P o2 & £ 3
A T PR R R RALE
index.html #5 3k € 3 L @89

ﬁ, WMARRTHRBERE
gmatom.jar

45.0 KB

71



1. RPEFIZTH, AT
TH., BETH., K€Y

L] YO OaEnC Ao VIEwWar VNG EE ) I 2 XS]
File A Qptions Samples | 2 . —EJ- V/( }ﬂ /}cEa], ffq\‘%'ﬂ] iﬁij‘%iﬁ‘k , ﬁ

Jawa Applet Window FUSREN > ad 41
— 0o Orfitals (chem.) =1 {Q%?’%j& L iz éa *%

n=2 1

=1

2pz

T STTCieg =

Y IStopped
Simulation Speed
] 1 -
Erightness
1 -

Image Fesolution
1 -

Scale

http: f fwaavey Talstad. com

T AEE slicing, #Hx (R
Fvy. ) @A . TAE
AB@E . FRTAHL A
W, FART BRI
.

LR AETE, ADRBFARTANEETE, FHMA, G2 T —mAME.

BAGKER, BT 2T A TFHOI N (Bl n=1 85, FTEER ), Flid
HEMM, BAELLHOID, MAGILBEOURLERANAHR, EEMBALEEEMENY
ZAHSMEMIL, 54 RGBT HE.

EEHEBZBRFSHE, BlwBB P View/Radial distribution sk o ¥A% B 54 9 1% %
smFRLGEAE. RERFEBIRMLEHRE, K=1GBMIL (physical chemistry), &AM
B LN fog chemistry, Ml FMAZHER. FAE T @ ER LG, TRILELHF
g & ¥, dofH] H 218 java applet REITH LR E LGN H T .
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7-3 4~ F #$hHxk 2B (Molecular Orbitals)

%%EL http://www.falstad. com/qmmo/
S TFHIBALALER, BgF, RFFPAEETA, 22327 KZ1LE ) bonding and
anti-bonding, X FFEAEHEF. A4, KRMALERAEAFEEZMEHKZE.

|5igma“u 1=

B MOECErCrnita VieWervITE: = e sigma g 1s
File  wiew  Options  Samples |/

Java Applet Window S F:Ii 0] EDH
sigma’™y 1z > pi 2oy

MNoslicing | sigma g 25

Brightriess )
o ] = sigma g 2pz2
Image Resolution sigma’u 25
= 1 = pitg 2 px
R SJcaIe = pi*g 2[:'":.-"
Separatian sigma”™u 2pz
-] 1] [

http: f feeane Talstac corm

1. 40944 , & sigma

BApisE., EFPAITER

(*) X %& anti-bonding, 3z}
RETRATRS . #*

A%

2. AR E RAe ok, BARTARRLRER.

LEEFESTHHLE, 7 EA @O, HTSHT. P THHREZRFTRIGT S, Ff
PELEC IR I YT LD

H AbAa B B R

http://www.orbitals.com/orb/ov.htm

B AL R IR B KA, @A/ Windows L@, K4 F4&4% A wine %3‘83‘34@] exe
1, AR, ERERZEGRE, LAWK, FTOAKH FEEOGINAGKAATRIK, KF A
B A BB

EERFRE 3‘1’-%'%75%%?' wnﬁkiﬂti&éﬁ%i ”ﬂ'”&k/% B iRt e, ZMAMmERZHER
B, TAE éiﬁiigﬂi £F

73



152 B A A F8 388 BAs B4 X A AR B

x-1 L2 Z K

x-2 5 LR XL T E X

x-3 LR WP RILAE RO ER

x4 MARRARE, GRE., XA, 24ah LM RE

LGN VWikipedia A B chemicals

&G A-% NIST webbook, HE NIST AR %ILEEH
A% chemical database 4f]4e xxxxx
http://en.wikipedia.org/wiki/Chemical database
http://en.wikipedia. org/wiki/CAS registry number
A RZF @, KEIF xdrawchem A 324 HE,

iZ A& Noemol A NMR 3%, ST LXK
http://sourceforge.net/projects/noemol/

%% Sourceforge.net, & KDE-APP, Debian-science, Ubuntu-science, Gnome-app JE#EZFR S T

http://sourceforge.net/search/?type_of search=soft&words=earth+science
http://sourceforge.net/search/?type_of search=soft&words=geography

4% #8 PDF

Xournal

LI E K FRFIGE A 5 ke
http://en.wikipedia.org/wiki/Molecule editor
% 3| free software 7+ 4&. proprietary &

iSee - interactive Structurally enhanced experience

http://www.sgc.ox.ac.uk/iSee/

JOELib {1t 4% 4%

http://en.wikipedia.org/wiki/JOELib

4



	前言
	有關作者笨牛
	特殊著作權聲明
	有關Tryneeds/Wekey團隊
	第1章 Chemical Structures in SourceForge.net--有機化合物資料庫
	1-1 有關Chemical structures
	1-2 Chemical Structures首頁及線上分子展示
	1-3 基本看圖功能
	1-4 使用其他軟體讀取化學檔案
	1-5 下載及使用Chemical Structures
	1-6 在高中化學教學應用之建議

	第2章 Crystal Lattice Structure無機化物結晶圖
	2-1 有關Crystal lattice Structure
	2-2 線上使用
	2-3 如何將圖形輸出, 用在文件, 簡報, 或網頁
	2-4 其他可用在高中化學的晶體圖

	第3章 PhET互動式教學軟體
	3-1 有關PhET
	3-2 線上使用或下載安裝
	3-3 pH值的觀念教學
	3-4 鹽與溶解度教學
	3-5 可逆反應的教學
	3-6 化學反應與反應速率
	3-7 其他化學主題

	第4章 Avogadro超強的化學立體分子繪圖, 看圖, 教學軟體
	4-1 有關Avogadro
	4-2 基本繪圖功能
	4-3 Avogadro的顯示功能
	4-4由分子資料庫匯入圖形
	4-5 讀取現成的化學分子檔案
	4-6 輸出高品質的分子圖片及其他圖片格式

	第5章 Gchemutils-多合一的化學軟體
	5-1 化學計算機Gchemcalc
	5-2 化學週期表Gchemtable
	5-3 平面化學繪圖軟體Gchempaint

	第6章 Protein Data Bank 生化分子資料庫
	6-1 有關Protein Data Bank
	6-2 線上使用簡介

	第7章 原子與分子軌域教學軟體 (Learning Atomic and Molecular Orbitals)
	7-1 有關Falstad's java applets  
	7-2 氫原子軌域教學 (Atomic Orbitals)
	7-3 分子軌域教學 (Molecular Orbitals)


