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REERT, FRESHOSTFRECHEIZEAVEATHASSR, IEEALAEICLD
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=S,
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M WoREd: FHMIZIZUEE- LAERLY, RS EEMLELEORE
ERWEED,

@ TErT=Y FRTEFAS U FARETEFMECLoTERTELILERE
&g, TERT I/ 7=080TH, p-T 3./ 7=/—10OT 3 EET LR
mTEFAET SLBENRHAHZ LEAREES,

@ FREY ALY LR PERTHESA TV SEEROSMFECER S E
FEMRL, EELHEFELI#EIRODSEEBMIE D,

(3) HE®
ERE, (CFNIEBRE (KERSSYRALCHTRASE) , aTE70N, TAEY

v, AeFZr e, MRBATTY
REE, SA7523 (100al24@) , BHAE~Sy bk (1ol3%) , BEL, AF—

G, BYL, Hif, TALL—4—, BAMK, RyF=x, p-Ti/7=/—N RE

e KRS, EERET MU A, HE{LER(N) AREERE, ¥ /-, 26 LEkiEw, %

Bk

(4) feWIRiE
18@MME
B | FE¥R ¥ 0 F B EREDED -
R A |- BOER - EXLOERERD, - HRP SRR EKRME
(541) EgEsLE LTHALTERD
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AeFEHEE IR STy | WAL aR LIEF
ZIEEMHTERT D, | PREERET S,
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FEESIZIVSNASRRE

— 153 —

- BeEhEE, fiAEME, HOsE

(404) [ERS Winhsz Laembd, IRV THTBIC RN D,
FERF= | Tl ETEFAET |- TERT=Y FOSRNE
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T IR ARIRMIC |- TERTI) 2080
FEFAEINSTEREE |[HFEZRATS,
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TEMFI/ 72 | B FodENRaTIE
k% () B EE LR & g B, TI/ R EaTH
B, L LEDKE#ENE | hicEEHEES,
HERWEERTAZLIC
5L,
- NMRE 55, « NMROF ¥ — k&L, NIR
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Z EwmT,
B |-&BpOELE |- EERESFCIRLS, rBETELATHATAE
(545 | # Vi, A2y, HRE
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&, FEFALY)FAELT
HEFTFI/ Tac20TE
L35,
2BME
B R| TSR 8 & 0 F B {EREDEY - §F#E
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CHRRSICIRT I oM | prT i/ T SN ED
o kitESE, TERT ([LEkEEEMLS LE6T
7z BERTERD |58, TERFFI/ P2-T
L EFEET D, fEE LA EERMIET S,

® B | kMol |- HEOERLVERTE |-ERLKLELJEI KD
(647) | ® ez EREMT D, (s P

3 BRI
TOEEORBE, Rk, HRIZoOVT, EEERHBCT - PEERToL.
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BEE VW TOMERSRIIKOEY THD,
& ¢ biafs-30%
Eiinbihoi--51%
EhEEbAR--6%

hEV Ll 4%

iZ:A Yol 0%
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feEmiiz, EF1OWFEELRENCTHLIEERLD,
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HEREAR T 42%
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kD RN TRl 4%

IZE A FREDRHT o7 2%
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TEFFP I/ 7= 08BN ELER, p-TI/ 72/ —ATRTI/ELE Fod
DEEBETEFALTHMREESALY, 73/ EFTESIRNIE T2 F AT 500 T
RPLBETHDIZLEEHRL TS, FIEOBT L, IR el LM E R
BN LEBRLTWVS, SROH L, FBF R 7 AREREMATLT &
BT 27 = OREIMPATH L OB ohdbot, BREILL < bib v, Bk
FRBE OB D, BEEES b U o LoKESEOM RSN T H 5 TR, EENY S
AMTEMI AL TS LIZEVEREHLTAEE L, ST TI s,
W S8 L, EERNE LN TERT SRES L ThE,

IOBEOEXNLZEZ L, BREYChottBbna,

N &byiz

BMLOEEEMETSZ LYy, LhL, B<OBMESH2ETS, FLTES
ETLARVWILTHSY, BEMETRDS TRV 2L,

ERORE T,  WinMPACE BV A FEF LOME MR (BVIH) -DNAZPis-)
DEHFREGLEIZL, X512 Chenistry 4-D Draw THEM LRSS S L, HiREL
?##?Uﬁ“zﬁammE#TﬂéﬁﬁﬂﬂL%Tw;ﬁKEELt.it.ﬂitﬁ
VWTABOHG S S FREMBIZ L 5=F A8l LA, SoSTFe70E, BHTiRs
L MEOCEFALEERTIEREN,

ERSORETE, [TEI I/ 72008 £HEROSRFEOME—]| ©
BRELLIZL, TOESRFEOMBONELBETLEAL, £, FTEFAlks:
Chemistry 4-D Draw TERL Ll EE-THRMAL, p-TI/ 7=/ —=AOTEFN
OB AL LE, TREAATVIEERELZA5ELTERTS Ev 5 8L,
{LEOCFRET O, ERRESRIZMLS LV BSIZ T, 1, FOMEEE -
PHZLT, ERHORSETERITMS, ELSERREHBTIAMI22LED
TiEdelod,

BRI LTh, ERLHIZLTH, BUEEERYLTER8RIC L > THI2HET S
G THD, LiL, FERENEHAT EAEL RT3 LA0mEoMms - 8 e
2L ) TERERE L OREMLSTOERCMELRS L, | LEBLATINS
Lk, BI5ZLHTERY, YO4BITE - LRTELVOENE, FOHFLLASES
ELOHDEIER R, BRETHENRL AL T, BELMERE Lyt
L #LT, SETHIOBRETRLZS, FLVEBEOMESE LAy,

-2 pd i
ML RIE AR AN BME CERIEIZE TEE
WinMOPACE WV FEF A0 8MMR (FVIH) -DNMAEPOin-
AFETEMERATH (2005%E) p. 76~B4
FTERTFI/ 7z D8R SEREROSH T EOMSE -
AR IE (20034E) p.77~82
el LR —HROICH AN - AT Yalb—=F g i — (BRHEE)



DNA Zz—AX D Thryy, TrFYa—~0=—% (IRBHL)
H—P L F4—ERERT 7L ¥ = Fo 2 2% (LERA)
RSB S M (Wi ®IE)

BN (FrHE)

MBERED (ZH%)

MEEREED (BT

43 N 58 3. )

HELELED (B—58H#)

fbEN (FEHHIRR)

summary:

Nuelear acid which wasn® t handled in the chemical class so far, and medical supplies
are contained in chemical I “life and material”. A molecule model and a structural
formula, a student experiment, and so on were combined, and the class which included

the review of chemical | was planned and practiced about these contents.
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Crystal Studio:

OKA Hiroaki

6% - Crystal Siudio 1, BEFOEBO Y 42 Fo R Gu/NT/2000/MEXP ¥ 7 b0 =TFipdr—
FTHD, tOY T REEI L, BHPREEICERD Mo L RSO RRTE
LT kdibiat, TOFFACLAT, StE0ERCET SRR om LA TE 5.
F—0—F {EPNF, SrPa—F, 2 UASLAF I, i, BiE

I IFL&IZ

X, Wil WinMOPAC 2~ T, MEFEROEEOEBREFHTS SARLGHO
LHFEFAEERL, BELTE, WinMOPAC 25 &k, {51 Tl 5 AHR{LEH, L
S TE IS TIEEPOIELA YT ATORTFEFAERTRTIILETE L,

WinMOPAC (E, SFOEF Y X7/ Hhb FRENHE - HEERO ST 7 + AL LR &
T4 Windows EC— AL ARKBTZZLHTESN, BRHPROELLEOET LR
TS LIaMLLY, £FIC, REETFARERTAELULY 7 YT ERLTVE
LA, Crystal Studie W5 Y7 RREBEZ LMok, ZOY T RE, MS Windows
Oy RLEUCINT AR —F 4 AT ATHERTH7AF F¥a A P EwAFEa
—D Y7 =T TR, REOYZ =TT/ al—2FA LAY V=7 MEM
DEREA e r— 2 Th5, SEBRALZORE Crystal Studio Version 7.0 Pro-
fessinal T, F—= FF U 7@ CrystalSeft Coro. (http://wws. crystalsoftcorp. com
/index. himl) ZSBH%E - JEML, E=a—Y 22 (http://www. hulinks. co. jp/) H{UELEE
[ZfgaTns,

Crystal Studio EAMIERX, OBV THD.
F HBEBROF— ¥ ~—ACRSEOAFO—HEASTRE, YT IMELRELT
FIhEOFEHR7 A NALIERETE S,
- WEETAOETMET L ERTE S, BTNMETR LBELBSIESEEOEEIZR
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- BERRT, BLUAREMLIERTE S,

s W LEbdh o fERUIZER L, BRE B (RSP, it RMECTIOMRIES AR T RS,
*XRD AF = OBFE/HEXRTES, FRAIHLV2POEERY—2 2 ANTEE
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- PR R RGE AT 2000 TS (Professional RR) E7=i% 3000 #M (Enterprise
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5 WS, ZOPITATEERTWATREMNLL LB, JOF—F A=A %
ALT, HEQEFLIZOVWTRELEOT, FhitonTtHlg+s,

I ERFEEETERIES

BiERIOR, EENTHS, FHERERTE, ZoLkicElERTWS,

Mgk, Wik, BEEoMRL#R, KRLYABLTERL, CF&E50BRESHEOM
WEAM YL, Ef, RUREEL(LETHLES, ERLLSEBLTERL, L¥EERE
M L M-S TR SRS, |

MECEROL S ICERER TS,

v, HHOMGEZERTSEHORRE LT, (%86, AEOENRUvEE s
EHEEERS. CFEE TS S, #FEERVERES T, TEOEN TiIEmey
EORRPEERE L ABREROB A BREAE S LR hL W THES, |

fE2E | O ol Tk, R#EEOHRE LTS rEr FERBSETESRATEY, &
BOETIE, TALOMEL Co 77— L OMERERN ShTWVE, £, L% 0H
BB T, Sk Y AR bLEdGr s TS,

(EZD T, HHOMETA A -ELER, TOFE LTERTF FY o 68 Lili{Et
YRLARBRTENTVWE, EHESORBORELTY I YEL FERBEU —BLEY
A EOEMMENBI S TVS, £, SFER: LT OB EOBSRESRT X
htwvd, 26, kol ARSI TLMASA TS, &BROBREEOH
E LTHOE T, EOFEF, SAHFREREAErEh TS,

EHRTIR, ECHEZOWTIRIZ o123, Lo, HARSORRELTH
RORBEDTAE, HTFHEROFE L THERTROEE, SBOSERE: LTROTH
B, KL HRETF, RAFRERELYIConTRMTSZEiZLE,

I EXEE

Crystal Studio OB, LLAATATHABRTHS, £, ¥LWEEEDv =2
FTadiigy, AETHEZL, BXTH—BOWEFOMTLAMEbDA TRV D b
PeTHD, £IT, BEBEVEE, avROBREFALE-TEN TS,

1 F—4~A—-2
IDRYTEOENEELT, F=#A—2 0BT 508L-sELllTRE, F—¥
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Az AET Bz, ok ilfEEdhE Ly,
File — New — Crystal-Structure-Database — Crystal Structure emcobox %

27— LT, ERRELBRTS, HEAFE HBIRLT Select Crystal I

&?U?FT%L,ﬁﬂtﬁ&ﬁ&ﬁﬁmjh%,thaﬂs”mo%unELTﬁﬁ
Led A TEROMEAEL, Toggle move mode & on IZLTEL L FHEhoflETLS

ZEMTED,

2 NYYTSFDREBRDKET

s s FS5 % RO@EIE, Default Color THIBRATH L. “hEgficEETT S,

b, W s N ek i ¥ = i AL
Model — 3D Crystal View — Property Sheet — Lighting/ Background —*

Background Color
h gEReamkE AR ROEETEETED
View — Zoom Dut (10%) TH&E < 4dH,

W‘
@ e 4
8% &g

Yiew — Zoom In (10%) TXk& cAEn,

3 FFoponEE
8 FLORFOREEI -VEER, ROFHTEETED,
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Model — Colror Coalescence — Atom Color Coalescence — By Atom Types —

Select Color

IV FE&BucHEOBLE

L% | OEBHATL MO HEERMTHL, 14 BOMBLr A%, 15 ROEEL )
16 RO L MR, 1TRO 0¥ o2l BROENZERLYTHS,

Crystal Studio ¥7 Professinal [ZiE, 2000 fSiO&AMET — & ~— A
THWTWS, F—F~<—2 L, ROFEBTEORENH T,

13 B ; Boron(B)

14 #%5C# ; C, Cw, Carbon(C), Diamond(C), Graphite(C), Silicon(Si)

15 BL# ; Nitrogen(N 2}, Phosphorus(P), Arsenici(As)

16 B ; Oxygen(O2), Sulfur(S), Sclenium(Se), Tellurium(Te)

17 ¥ ; Fluorine{F z), Chlorine(Clz), Bromine(Brz), Indine(l s)

18 WESC# : Helium(He), Neon(Ne), Argon(Ar), Krypton(Kr), Xenon(le)

(p. 190 ¥ 1 88)

FTRECHREIZ OV TEA~,

1 ¥ Carbon

REOMETIL, AEESOBBOBALE LTELIZF A YEL FERGAERY L sA
D ZITH, FAFYECFREOSHORGLELRE N SERAE S - L ATELH
MThd, Thbb, ¥4 rEr FRIBEMOBEY sp’ THEEH, CHT1ELHBO
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MG IIBEMOREH sp’ THBHAD, CHF 1 HIMO 3IWOCHT L HHRSLTE
KT LA WEE oY, FOEH LEEMEOMIZREGT 7 o FAT— = A
e BTV AREBEREY 5 LBRTAST<, ioh,

(N FA4¥E~F Diamond

YA YEr FRlR, —2ORESENTREOPLICHS LT 5 L, BEEORRET
EEOOmEOTHA LIZHFEET S,
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Diamond (Ball and Stick) Diamond (Space Filling)

S EEEFEmMLE VST, SmEOETY IS V22 LT 3D Crystal
View Property Sheet @ Cell Style & MZ&, Cell Multiple £/

kA, 3,33 KEX
LT Ok 22V w2t5E, ROLIRB@mIZLoMN, Cell Multiple & 5,55 CEEY

5L, BEilROBEIESIES D, BliESEECA o, LMo T, SEER RN
Al EpE, Cell Multiple % 3,33 EEE4TADMN I Pa—FORENERYTHD
Lz E,

Diamond (Cell Multiple 3.3.3) Diamond (Cell Multiple 5,5,5)

(2) 5274 F Graphite

Y5774 b (BB, B8 2, RENLLLIEREH T, AHLRAMAERERT

A, WEE, AOREORESR THRECEHMNZ, @SS TREMAER T
L5, WEEBOM (@M i By r v FAr—n2AhTHE LTS, Th Bk
IZiEdhs (~EME2) . BFREL F&ENTHS,

il b o B L REMEEL, AEF OBV EREFERECL LY RS0V THD,
W R ENHBRTMmE YN e B THE,



Graphite (Ball and Stick) Graphite (Space Filling)

R
glede ©
R
Shipfetteo
It i i ol

Graphite (Cell Multiple 3.3.3) Graphite (Cell Multiple 5,5,5)

(3) CaP?Z—L-2 Fullerene
FI—bRARES FAY—ORHET, BRMICRREAEONI—H 2 60(Cw) Th 5.
H—Firo0it, BEETFO@ENLED, FIRI—OBEYob—F—-n{gThs, F
O t, BRERF TOM, 4 MerTh s F A HATS, fFEERE LTI
A= B0 B K E LY,
Flo, 2 0MCe B _HEE L THELY M ~—, E6ICFCHSLEETEEY
EOCm 30FRELLER)v—0Cwn@ifs LR ) v—R X LFET S,
Fe R A A Ca Mot f#ﬁfﬁ"i'{'h Ball and Stick Model # ¥ X4, Zoom
In (10%) Z#NiEdTE, =FlEmol g b L.
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Fullerene (Ball and Stick)
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Fullerene (Ball and Stick)

EDT, 77— rOPIZAoTI LHRBLETHS,
F—dR—R 1Y, BEOREHRL LT, HLCL Carbon(C)HH S,

C (Ball and Stick ) Carbon (Ball and Stick )

EBIZEY (SH) BRFRTHS, CRAYAMNYELFLALELBTITHS S, Carbon
(X875, Carbon i, ah, b#lh, c#: L 0.428m T, a, 8, v&b 90° (ofeaT
VG, 20 Carbon iX, {MTOBLAEEET b i,

2 4% Silicon

REDEREREL-ERTRSORATSHY, YA yYE-FREZ LTS, TRz
REREORECRENL v, SEbr s R\, FABlEE LTRBRICSRICE
ET 5. 1600~1800CO 7 — 2 Fh CER (ESD Sil) k2 2—2 2 CBELTHL B,
MEnTHY A REFY 200 T SICIICTEARMMEL, —hikRTEBiLL,
MLy BT 245 L 2B r A EHBONRE, X602 EiFiE i
HERECL > THNTD LR OWEE r B L5,
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Silicon (Ball and Stick) Silicon (Space Filling)

Silicon (Cell Multiple 3.3.3)

3 He®  Boron

T IR O E TR LAy, B, 1298 NaB.0,-10H:0, H—1rF
NasB.0;-4H:0, =—s-+ 75 CazBely-5H:0 2L ThD, BLho RO T L,
FhI=tAEERBE, FERI7AARTEECER, ~of ALBORRILSE
FELEBRSRII L - THEZBE - LNTES, REERYREELTI VLR ORER
SRR A L HE 99 900%OLONRBLEND, EHIZHNTS L X IIWHERIEIZLD.
b SR E L =BT, BT PirgEhakoBRTFN 12 BlafFHAR),
S0 (a EXGHF), 105 E(ARFRR)DOLOBERNEND.

F B AL O F T Tetragenal (EFGHFE) THEhG, B{UEFRIZEENRD
e EEFHRE«EFRBE)IOLOTES, MM, FoRETFH 0 HHD.



Boron (Ball and Stick) Boron (Space Filling)

4 ). Phosphorus

FRIZI) CEEORTEMT S, EESWILY SRS CasF(P0) 2 ¥ T, BEICHE
Bhlo—rainzx, BMEFEPT 1300~1400CI- 0B L, MM ELTEHSY, &+
HEWY Y (AVY) FB6RE, ZRHEWRIEMIEC L D 99, 999%L EDL®
PR, FEECEY >, %Y BY 255530, BERORY >, £ 05
BRTWS, Y -E3aV -t kidh, ENGEBP.SFMLAS, %V vitaedll
kb L, WREAT, BHAFOMIMETHS, RV 288K 24 L1
n, BLEELCREETHY, SHRROBRBETCHS, #Y 2 RB6E, S0oEKk
ThHh, BEETELD, BV LUV 0BBkEFI0hTHE, SV i12NY %=
RILY A EBBLI-LE, BEOORE: LTREYTS, RY »O-B2LOLEVDAT
WE, T—FA~—ADEF AL Orthorhonb (HFEFR) OBIERMES G, BRY »Th
2.

Phosphorus (Ball and Stick) Phosphorus (Space Filling)
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5 E¥ Arsenic
FRICHEOFETEHTS L0550, £ RS THS, EEEHMITEE SE
FeAsS, M4 As2Ss, D Asa S ¥ ThD, B (MIAs 0, % ¥ LB LERT
5L 99.5~99.9%MKAEHL L5, BMLAALER), SR, ek
K#ie X ORMRILEIINGR, BNOKEAE BLWNERIETHNTSIZLIZE-T
HIE 99, 0009%BEOLOABSNS, KE, e, BReo3foREElisd. KEet
BEREE) L SBREROHIZHFHEFATHS, WEEHL, HRRELHTHY,
As 4y F%Ste, ML X, FNEEETHL, F—FS—ADET AL Trigonal
(Z#dhFR) Ehh, KEEETHS.

Arsenic (Ball and Stick) Arsenic (Space Filling)

6 WM Sulfur

$Eh e, s, RS Y E LT, kU ARICEEE R, ZREERE &
LT, #ikdiziEgs L LTEERS, BiRiE, TMNTETAE L % B4R i i,
BN OB S ANETH S, HMNEROEEE L12TUTFTeEkEESE, FELT
HERFREGP G ANAOEKEES 5, FARKICT HEFETAR), SN, B
#, SEHGTHLHEMSER), ETERNEAHS, «HERBESFAFREL LV, B
LEET, EFEFSHATFMLAS, FRNTHMAMFRREL LY, HRAT, S5
FREAREI 2T D, HEICIENA, MO LBE, B0 MEEH D,
AMMIES T A25, BT HFHERE LV, RIBEOUh IS ST
SlEMatn, HEESED LTS, ORBETASTS LT ARMEEL S, HikE
BEERL EHIZSe Se. Sa. Sa&RTFHROPRVGFHMMEICZE 2D,

F e M L A DT L Opthorhomb (FIHEER) THEM, S HFilicoTELYy,

i N




Sulfur (Ball and Stick) Sulfur (Space Filling)

ks, EE, RBE, ol HHAOLHIRERTEREODRIT, BREFASNET
FTHEERIEMEIRNSBABLSOT, ZZTREBMLAY,

V ERTEOHE
iz, ERTHROMEIZSVTMATHE, F—F~—2IC1, 62 MEOCERTHD
ki ot, FO9 5, @Y HET (Cubic Space Group. 225) 7% 21 #iSi, ki h
FF (Cubic Space Group.229) #% 12 FiiSi, ~K B (Hexagonal Space Group. 194)
WIS Thok, 2L IMBOKMETFUAOLON 12 HiFiH -1,
(p. 191~192 #HE2~3EH)

1 WIAHEF

YHBRFRCRL, FFERPSTOCEFEoC 28RhiKETHS, foo (face-centered
cubic structure) (BT 5, BERED 1 >OBT, MESHICHEE, 2B, @@L
Bl ZEMBTOROILTHY, HAOERLEEOPRIZLBEFLAOSSMITET
ELobove, BFIFTHS, BOUFBTFETOANSTESS,

F—B 2 ZTELLFHET (Cubic Space Group. 225) WA hTWA&ERE,
DN ThD,

Lithium(Li}, Aluminium(A|), Scandium($c), Chromium(Cr), Cobalt(Co),

Nickel (Ni}, Copper(Cu), Strontium(Sr), Bhodium(Rh), Palladium(Pd),

Silver(Ag), Lanthanum(La), Cerium(Ce), Prasecdymium(Pr), Ytterbium(¥b),

Iridium(lr), Platinum(Pt), Lead(Rb), Thorium(Th), Plutonium(Pu),

Americium(Am)



fcc (Ball and Stick) foo (Space Filling)

foo {Cell Multiple 3.3, 3)

SFEmMEFTov b THIEBTED, =
S—EETEmEE T FTSICR, Y—
A= I F—RED I >+ (Plot
Miller Plane) ¥ &2 Vs LTITF
— @ (Miller Plane) ¥4 70 ¥ H o ¥
AZEM]yT S5, Planel, Plane2, Plane3 F
vty sradFzuwrl, Fos bl
FeWERO I FElRERER Y 22N
AL, PO BREORRETY, K
#2272 THE, AOXI BRI
o2

ERLATIE, HHROET, TAIT,, 2UF Ly, 3/ 0@ OEFETFTH
5,
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2 EDIAETF

UHFMARIZEL, RFERAECEFEOCIHBMEOS *ThS, bee (body-
centered cubie structure) EEET, 4ed, OBT LR, EMBETORTEHEY, HaAO
EPPLIZ LR FAOLIMER T2 LoLODI LE S, RERZ I THS, hiTH
BT, RLEFETF, GORSETHEES,

F—E =2 TELEH BT (Cubic Space Group. 229) ICafEshTva5eBit, &
THEY Tha,

Sodium(Na), Potassium(K), Calcium(Ca), Vanadium{V), Iron(Fe), Niobium(Nb),

Molybdenum(Mo), Cesium(Cs), Barium(Ba), Europium(Eu), Tungsten({W),

Thal ium(T1}

bee (Ball and Stick) bee (Space Filling)

bec (Cell Multiple 3.3.3)
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HEBmET 2 > bTHE, WOAFETLD
WAL bhS, BONFEFTHE, Fimt

THRLECRFPEA TS,
A I
i L e HLar F R
{fec) {bee)
3 ASBEHE

hep (hexagonal clesest packed strueture) X B, R RS —#RIZIES
AETEL, OEAAEOLABSIVEROSABIUPLE, RAEORABTEES
1/2 @& ZAIZISOREHEETS, EROPoEBTa003 EGofAo 6T
BEEETFOSIMF (M 12 BF) LELTHEY, RETHEBEL 2T, L,
FFORMETGEABAB (A, BREFOMBOMELFT) OficHfa\EL R
BYyaZtbLTES,

F_ g T RERE (Hexagonal Space Group. 194) [24HiEh TwvWS &ML,
EOEITRES,

Beryllium(Be), Magnesium(Mg), Titanium(Ti), Zinc(In), Yttrium(Y),

Ficronium(Zr), Ruthenium(Ru), Cadmium(Cd), Terbium{(Th), Dysprosium (Dy) .

Holmium{Ho}, Erbium(Er), Lutetiumilu)}, Hafnium(Hf), Rhenium(Re). Osmium(0s)

245, Neodymium(Nd) & (Hexagonal Space Group. 194) (2722 T\ 525, TFAME-
Ty, —hizonTi, #izXapts,

hep (Ball and Stick) hep (Space Filling)
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AEREREOHEBTFRICRZBAORTHAEENE, LT, ZOEFLTL
DN, EHETEAAEOETARENMEATVS, 220, SE2ShELAML T
g

hep (Gell Multiple 3.3.3)

BFEHy b2 2L, BHEL YV CBREATHAAAEDETANTE S,

hep (Ball and Stick) hep (Space Filling)

Z® Crystal Studio THL, AN AO~Y PAEAFRERS - GHEINTHE, £,
EBELATREWETHLDS, STRHRBICE, ABCORFYAOLIITREWEIS TV E
LOBEY, P FAP—AZhCRAEHELEIHEL Ve THS,

4 AT L Neodymium

HEWMTED 1 2T, B+XRA, AAPRXAA, HFYYERYICSENRD, SR,
WRTIIALTRERE, sesCU LTI REMES LS,
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=

Neodymium (Ball and Stick) Neodymium (Space Filling)

Sl EMmEramLtE, Ry y o, REXLMUATREREOTT

I ey 2

Neodymium (Ball and Stick) Neodymium (Space Filling)

5 {ho:mES

(1) ¥4 Manganese

FEGSIE, B M -Mn0, YA T8 Wnals, M0 Wn00s, HS
HE CaMn,Sisls e XY Thd, SELETERL, vV LRTEEIELTHRETR
WMTa, BEbOFRDEESE, TV -A5RoNRD, TOMHBT 99.97%T
hHo, BAEOCERT, ERTHB(IHFLEF)BEETHEH, 00CLH ETRRI(EY
), 1100°CELEC v B (37 F RS MR, 1134°CELE T 6 B (B0 i) 12k + 5.
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Manganese (Ball and Stick) Manganese (Space Filling)

(2) HFib=w=r2l. Germanium

e ol CugFeleSs, L==8E CuaFe Ge)S./f &k LTHEEHT A, EikdhiEs
ARPIIBELTVIHALES, A CNELES Gebl L LTRYIHL, BT
MRLAA®RCHAGRL, ERLEZELEY G0 2 kRTEITT S, —hEiRGERE
Itk THRTS L, HALATH ey FiEL L S5RHEDRERELLS,

Germanium (Ball and Stick) Germanium (Space Filling)

=051 4 BT, BERORESrSRLABLY T FIREEF LTS,
B EVSTVWNDREL S d,

(3) AU2L Gallium

BlaEgndl, 73 /s rAEPIBEkEEATVS, S{EA Y T LELEYY T LR
F R U T AKEEOREM, LHOIWEELEYY) o AOKEETICLoTEREBLALS, B
Emdh, AFRiER, BERbh YoXNiE TR LS Lok 99, 9999% O E Lo, Wk
FREUVLAAOERTHFARTHY, .09 FRFEAahE,



¥ &

Gallium (Ball and Stick) Gallium {Space Filling)

e, HEMFOERKE LT, Uraniva(U), Neptunium(Np) 2385,

4 27 Tin

TEmiEA XS Sn0. T, EEEa—7 A, BE, HRE LM, BRLT, @A
AOREL, ~FFTAd0 s/ BECEREICEo THNT S, #E 99.009%L LO®
BHE@S oS, 13 2CUTFTEELa A X (KA, ¥4 vE Pl L 2R EOBET
LELAAX(AGROER, EHFRF) EHHD,

we

Tin (Ball and Stick) Tin (Space Filling)

rmEFAE, EFMEOBAXTHS, WV ALY 14 KTHY, ERTIIRR,
A%, FAw=oAEERICY AT PR LS, 48, EFLRROERELT,
Indiumiln), Protactinium (Pa) &5,

(5) FwFE> Antimony

FERSITREE 5.5, THY, HEEEHEETERETSS, R EHEVTREL
B L, RECERETS, ERNMOBESE LTLRERENAD, BOoREAT T
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E-EMATRRAT D LHAE 99, 6~09.8% L Ae 5, WMITAMIETIE 99, 99%EL Ricie B,
HECODERT, ZFRF7T FECBGICRTS,

2 o

Antimony (Ball and Stick) Antimony (Space Filling)

ek, ZHRFOEBE LT, Mercury (Hg), Bissuth(Bi)Aiih 2,
(6) Hr=wra L Samarium

FLEWMIERD 1 2THY, TFXH, ¥/ 5L, AR LRRATLLIRSERA,
EatngBRThsd, b, BEFPATREFRECHLILERSA TS,

s

Samarium (Ball and Stick) Samar ium (Space Filling)
Crystal Studio Tid, Rhombohedral (K, f5AEHEK) Li-oTa,
Vi B8byVic
Crystal Studie %#{#3 &, MBFEEOLELFEFOEASCIBEZA TV A HEOERTETF

A ATEERTH LA TER,
FEBMOBETE, BLICENTHSOBRMIY TR, BSOS TIE, ¥
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e FRAL - ELEICRAN, EHETLTH % THS, —F, SFELIZE
BEEHBEAT L LONEN I bbb o, BRERNOENRT 4% THH. BH
Ol le—mEREBWTHS,

EWmOoEETR, GOXFETLELEEREFORGE, SFEE Yoo bTEHIET
o EATEE, &6, WOEFET, BOorERET, AFREEELSHOTRRY
OEFERERBS T Eibiat, THbE, MEEROEEORETEERS - LizLn
IZLTYH, BERo [EROEDS 2, KioFT#MMEEo YAt s, | OEX
BELHIZLLbE,

Ao ELBME, ShEFLofnTh i, Crystal Swdio OBEOIZAD—
HEEATVARICT &S, =2 aif, Crystal Studio {Zid Toggle Animation HidsW,
RREFALZEESETERRTALLTMIETHD, MSEROLEORRETH X 5 M6
MEL Mo TSI LY,

&5 STk
WinMOPAC 2V FEFAOEHMRE (18 —ARESHORMEEL PLIZ-
AR 44 B (2002 %F) p. 33~45
WinMOPAC 2B\ vE R FEFAOEHME (28 —EEEPoic-
A BT 44 ML (2002 5F) p.4T~57
WinMOPAC 2R vESFEFAOEEME (F3d) =73 /8- ~7FFE2PLi2-
AHEEFIEMER 44 ML (2002 4E) p. 59~T0
WinMOPAC & e FEFAOEMBE (B4 —SHkEL PO
AFFER TSR 45 W (2003 4E) p.53~62
WinMOPAC Z VR FEFAOEMME (B —SARMRLPOIT—
AFEERFCMER 45 M (2003 4E) p. 63~T6
MOPAC T ¢ 8 FEF L —FFETFAODT—F —~A—A{L—
HEER FEMLER 46 W (2004 4E) p. 89~108
WinMOPAC 2 VST EFAONHME (BEVIE) -DNA 2P idc-
FEERTIE AR 47 L (2005 4F) p. 7584
Crystal Studio EHEEEHN A F (E=—V P R)
BEib%rs (CHEEE WoR
WL L s T EfhE KIEE (W7 A—riy 7 R)
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1 FEETHEOHE

Name AtomID | AtomMo. | Crystal System | Space Group. | Tk
Helium He 2 Hexagonal 194 | AN REE
Boron B 5 Tetragonal | 134 | EF&HF
c C 6 | Cubic | | HA T KR
C a0 C G Cubic | Not Specifie :

Carbon cC 6 Cubic [ 204 | FdaF
Diamond C B | Cubic 2a7 FAvELFE
Graphite C 6 | Hexagonal [ 194 o o A
Nitrogen N2 7 Cubic 205 | L FEF:
Oxygen 02 8 | Cubic | 205 | KR
Fluorine F2 9 | Momoclinic | 12 | e

Neon Ne 10 | Cubic e WA
Cilicon 5i 14 Cubic : 227 | FA4¥E-FE
Phosphorus | P 15 Orthorhomb | B4 | HERF
Sulfur | S 16 Orthorhomb ! 70 | BEEFR
Chlorine | Cl2 17 Orthorhomb | B4 | EEEF

Argon | Ar | 18 i Cubic 225 WAL R
Arsenic As | 33 | Trigonal 166 =FHaF
Selenium Se | 84 | Trigonal 154 =HF
Bromine Br2 35 | Orthorhoab 64 R FR
Krypton Kr 36 | Cubic 225 [T AT i
Tellurium Te 52 Trigonal 154 ZhEE
Indine I2 53 Orthorhomb 64 R

Xenon Xe 54 ! Cubic 225 TR AT L

AtomlD, Crystal System, Space Group. iX, Crystal Studie @ Structure Data T

De
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Az &RaEOHE (1)

Name | AtonlID | AtomNo. | Crystal System | Space Group. | W
Lithium | Li 3 | Cubic 225 WA R
Beryllium | Be 4 Hexagonal 194 AT REmE
Sodium | Ma 11 Cubie 229 | RS
Magnesium Mg 12 Hexagonal - 194 7 e
Aluminium | Al | 13 Cubic | 225 TSR E o i
Potassium K | 19 Cubic 229 L ERF
Caleium Ca 20 | Cubic 229 | ROILHEF
Scandium Se 21 Cubic 225 Lo 5E i
Titanivm | Ti 22 Hexagonal . 194 A RERE
Vanadim | V 23 | Cubie . 229 | LSLHRT
Chromium Cr 24 Cubic 225 W HET
Manganese | Mn | 25 | Cubic 207 | S H
Iron | Fe | 26 Cubic , 229 LT
Cobalt . Co i 27 Cubie i 225 ‘ i Lo SF A -
Nickel Ni | 28 Cubic | 225 | ELIL T
Copper Cu 29 Cubic | 225 (TR RS R
Zine I in ‘ 30 Hexagonal : 194 | AHRE R
Galliuwa | Ga 31 Orthorhomb i 64 | #HRE
Germanium Ge 3z Cubic | 227 LN hE

I Bb | 37 |
Strontium | Sr 33 Cubic 225 LT
Yttrium ' 39 Hexagonal 194 ‘ ¥ e i
Zireonium : r ‘ 40 Hexagonal ; 194 Pl S
Niobium | Nb 41 Cubic | 229 | ROIHRF
Molybdenum | Mo ‘ 42 Cubic i 229 | AT
Te | 43

Ruthenium Ru | 44 | Hexagonal | 194 | ORHRE N
Rhodium Rh 45 | Cubic ' 225 i LS T
Palladium Pd 46 Cubie 225 | W ET
Silver g 47 Cubie 225 T BT
Cadmium I Cd i 48 Hexagonal 194 | 757 I
Indium | 1In 49 Tetragonal 134 | EXNAFE

Tin sn | 50 Tetragonal 141 EXdhF

Antimony Sh 51 Trigonal | 166 | = hh#F#

Cesium | € | 55 Cubic _ 229 | AT L
Barium Ba 56 | Cubie | 229 | ROSIHBT

Zeilliz, Crystal Studio @ Structure Database (Z#d >R WTH D,

=391~




HH3 SETEOME (2)

Name | AtonID | AtomNo. |Crystal System| Space Group. | e
Lanthanum La | 57 | Cubic i 225 i L 3L T
Cerium Ce 58 | Cubic I 225 WS
Praseodymium Pr | 5@ Cubie [ 225 [T RATAT
Neodymiuw | Nd | 60 | Hexagonal | 194 A

. Pm I 61 |
Samarius Sm | 62 | Rhombohedral 148 | AT
Europius Eu | 63 | Cubic 229 | LI
Gd 64 | @
Terbium Tb 65 Hexagonal | 194 A RE S
Dysprosium Dy 66 Hexagenal ' 194 AE TR
Holmium I Ho &7 Hexagonal : 194 | AFREWE
Erbium | Er 68 Hexagonal 194 A RE R
| Tm 69
Ytterbium | Yo | 7O Cubic 225 [T 2 -
Lutetium ; e | 71 Hexagonal 194 AR
Hafnium | HE ‘ 72 Hexagonal | 194 7 AR
| Ta | 73 !
Tungsten : W T4 Cubie | 229 LT
Rhenium Re 75 | Hexagonal | 194 | AHREmE
Dsmium Os 76 | Hexagonal ' 164 [ AEREEE
Iridium Ir 77 | Cubic | 225 | LT
Platinum | Pt i 78 Cubic { 225 | LT
| A | 70
Mereury | Hg | 80 | Trigonal 166 =HaE
Thalium | T 81 | Cubic 229 PR i F
Lead ‘ Pd 82 Cubic 225 i L S H ¥ T
Bismuth | Bi a3 Trigonal 166 ZHdb®
| Po 84
! Fr 87 i ' i
Ra | 88 | ‘ '
Ac | 89
Thorium | Th Ty Cubic ; 225 | R
Protactium I Pa | 91 Tetragonal I 134 l EHdhF
Uranium U | 92 Orthorhosb | 63 | HE&F
Neptunium | Np 93 Orthorhomb | 62 HEmE
Flutenium | Pu 94 Cubic 225 | T
Americium ! Am 95 Cubic -I 235 | WA




summary:
Crystal Studio is a Windows Ox/NT/2000/ME/XP software package for the
crystallo-graphy. When this software was used, it found that the crystal of a
simple substance to handle in high school chemical 0O could be indicated
comparatively easily. Improvement in the intelligibility about the student’s
crystal can be expected by this model.
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Crystal Studio Z AWV ETET NVOER R (FIR)

— {e&HE P —

Crystal Studio:

OKA Hiroaki

Bk - Crystal Swdio 1L, BRBOLHO T 12 F o 2 0/NT/2000/MEXP Y7 R = Frivi—9
Tha, —OVT eSS L, BESELEST 76 Y BSOS e - T
&A= Liblat, TOTTFACLT, SEOBRECMTSEREDR LSRN TE 5.

F——F: (bE¥HE, a-Pa—F, FYARFALRF IS, b, LEW

I IEL&®IC

HFIL, Wil WinMOPAC L~ T, BBEHOLEOHEBEIHT SHRLEHO
FFEFAEERL, WELTES, WinMOPAC 205 &, MWSEEEE] TR RLES
., (EFI TR OIBEFTEEONOIELAYTATOSTFEFALRTFTHIENTE S,
WinMOPAC iX, BFOEF Y /Mo TFHIEHR - HRERO Y F 7 s AASKRIKFETE
Windows FTo—ALARERTAZ LHFTELY, SROETELLY0ET L EER
FEZLFTERG, FIT @YY TR 2TRELTWEE A, Crystal Studio &
WAYZ MBS LEEot, tOY T MEES L, WEORGET LA BRI
R TEAZ L4, [Crystal Studio # AVERETAOEMME GB1#H) | THE
L, #8%5CR, kdPpoRksiriconTi~s,

&8s, A4 #RG L RETRESORMEE, 14 R, LT Tk
F Y AR LT AR 2HBILES STV, LL, ekl - 10
A A g5s (X)) ok, B2 L R (ZnS) B, YAVl (InS) B, E
(b= (Niks) ®AtdE, Hi{lk- b U AR Pt o0 AT L PEERAER T 3 hdh
BETHY, TAVERLe= s ARRAFRARICIRT S, E{ 04T, Zh
HO5oDBOXAMIET S,

E£HHEOBERTIE, By A BARENTRED, “RBbES A BLS A BREIZOWT
T

e T




I A48
HIRREE 1 ¢ 1 00 2 2ghdh OIC) 121, Hi{kF B U 9 A (NaCl) B, Hifkt 7 A (CsCl)
B, PlEEfodL (ZnS) B, YA-viEk (InS) W, v{k=v4n (Niks) BhH5,

1 @+ kUL Halite

FICEEE LT, $lAGRETY 2.8%), M8, BTFAPICEICEETS. &
TR S FLELTIHEL, BRRSAOIFRREMT, ZOMES SlmE L k5,
EEMETIL, SIHEOEDIC Nat M) E Ol (X)BZEICEATVS, +4bb, XO
AT ONEREEROT < TEMAEHTE LI D LoD, XEHOTHE
TG, BUKFAIC4BIFEL, MUNGEEMOTATEE5TT506 4 @EET
H. B, MEXONTERERIZSHZ0EME, 6MOXTHERS, —FOXiL, %
Y e MOMIZENAGIARIZBDAENS, LidioT, MOMBICX %, XoOMrEicM
VT LR LRz s,

BERECH, C M@l 3EFA5BRLTVWS,

Halite (Ball and Stick) Halite (Space Filling)

2 EitioAh Caesium chloride
BEOLFHFGEMT, Mkt T AMEL LR, 45CT SEmEcEB TS, ik
v AW, REBRECIFBTFTHS, C (X) ORLESBFOELSE Cs”
(M) THEBRLEFBZZ-THS, SEOXESbET 1, EO0OMERETHS
B, MOEDIZX A8 EELTWARITAE R LA,
BEXCEELTRTFEEATHS L, MOMFROEGICXVHE - biohd, 41
bh, M, XOURIIZRTETSHS, ZOREM, XEhPhNBETHIETFE-< -
TWAHIEIERY, —HOMMEHETFORTAHMEOMMT HEFOELZCBL S
EhsbdErlbinizs,

HRETIE, O G 3 EFALBRL TV S,
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CsCl (Ball and Stick)

3 PIEiSEE Sphalerite

AR AL ZnS ©, Fe 4% In 2@+ 5, MEREMEOREFTHY, A YK
EFEA Y, SHFART, NEESNGERSEHS, 8°7 (X)) AT S L@ois
BTTHD, LEiioT, WIBTRIcESmC4EFEETS, In° (M) 12, TONGEHE
REMIZA-TWS, LaL, EREN] : 1 ThatbiciME4ETeTREL b
Ve Lis#ioT, NEENEMOESESHTDD E0R5,

Sphalerite (Ball and Stick) Sphalerite (Space Filling)

ME X OEMEMREEITRTETHSEH, In"T (M) CROMLFEFE2CY,
FONGEEMNEMIZ4EOS? (X) £ANRE - LLTES,
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Sphalerite (Ball and Stick) Sphalerite (Space Filling)

4 SNV Wurzile

WAL L b0 D, BRI InS T, RFBRFRTHY, TAVEREORES
%Y, MEREOMEBEHTHLIE, ERCLMELERE LTRSS, YA YEED
AEGFTHLHED, NEREOTHFRREAFSRICHIAEL 22T LT,
F R AOTFAL, WHETRICS TR 2@LE,

Wurzile {Ball and Stick) Wurzile (Space Filling)

ST (X) OAFMEFMETONTEYEROERE In>" (M) B EHF Lok
HEFTHE, WIBFRITIE LIC2@TSHEL, 4 ARMMELS, $&, ZMK
[ BRBE R TH S,

FIT, Cell Multiple (3,3,3) #®FEY, A4 2D bTBEHES LT,
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Wurzile (Ball and Stick) Wurzile (Space Filling)

5 k=<0 MNickeline
5 WOESARE S TVAMN, KEMNZLDIENIRS THS, REBICIHL= » 7 il
ELTETS, RIAOATLFRRLT, TORET, k= A EEL LIRS,
“hit, UHRROEEF Y SLAREHELTLOTHIY, A (X) OAHRE
FENHFONEEREROTATE Ni™ (M) BEALAELOTHS. LEH-T, 6:
GEUITHY, AHBREFMETHAERE NG, WK FPiz2@ToFETIZ &R
5,

Nickeline (Ball and Stick) Nickeline {Space Filling)

Cell Multiple (3,3, 3) 2#mad, -0 b4 BB TR 3 EETETE
Fhedead afe,




Nickeline (Ball and Stick) Mickeline (Space Filling)

Crystal Studio V7 Professinal IZik, 2000 fiSi0ESRMET —» ~— @iEriEmo
DTS, ZOF—F2—2RH 5 WM VOA ARz >V TBNLE, F—F~—2
ik, cOMEO M BoL -l

M R U O ARIE, Mk B Y S A (NaCl) BLAR Iz e 23 B8 dn T,

Alabandite(MnS), Altaite(PbTe}, Bunsenite(NiD), Carlsbergite(Cri),
Carobbiite(KF), Clausthalite(PbSe}, Galena(PbS), Hongquiite(TiD), Lime(CaD},
Manganosite (Mn0), Monteponite (Cd0), Oldhamite(CaS), Osbornite(TiN),
Oxide_Ba(Ba0), Oxide Co(Co0), Oxide_Sr(Sr0), Periclase(Mg0), Stistaite(SnSb),
Sylvite(KGI), Villiaumite(NaF), Wustite(Fel), AgBr, THN

Hikt o L8, Mkt A (CsCl) EUHC I e T,

PSR, PIEEREL (ZnS) LA IC o 7 IR b= 1,

Hawleyite(CdS), Metacinnabar(HgS), Miersite(Agl), Nantokite(CuCl},
Stilleite(ZnSe), Tiemannite(HgSe), GaAs

DAY RIE, DAY EEEINS) BT o) 3 S B o 1,

Bromellite(BeQ), lodargyrite(Agl), Zincite(Zn0)

Efe=ooatilid, efb=vra-Niks)Lishiz, RO 4B H o1,

Breithauptite(NiSb), Cadmoselite(CdSe), Greenockite(0dS), Niggliite(PtSn)

(p. 218~219 @¥ 2 ~ 3 &)

6 Tditha MX B
ElE@ SHBOBETRELLV M B A -iEfhiconv Tl s,

(1) R{eE(1) Copper bromide

AW T A YEAOT RRRLTHESERES L5, L aTIn50,
Crystal Studio Tif Hexagonal (RHRF) IZHHiEh T3,
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(2) BE#(O) Troilite
BERESE(Fo—24 M2YELTETIREAOATAFHAT, EFEBickeilt=»

FAARETHRDS, FEREY DD, Feo i 12% E T4 5, KHERizfE-T, HET
e X kT A, ERO FesS 1L, BTt e b= oy AROBEETRET, 130T
fHETtRehefter iRl L5,

L
P
ES
B -

«

Troilite (Ball and Stick) Troilite (Space Filling)

LEdisoT, EREFALEE=vrABRLEIH<ETHD.

(3 Bdbasin +(O) Jaipurite
FaoERT, TEREEES ThHhoERENRS, MITCHUT TRAEET, Coglak

CoSz iz R+ oMMz H S, AHBRT, Ble=x A ME(SHE) OLOR5~14%D Co
kYD,

Jaipurite (Ball and Stick) Jaipurite (Space Filling)

“OEFL, Aaditbe{fb=o XA RTHRES, ZhEiFALUKRERTOLOE, ROH

NThi,
Freboldite(CoSe), Imgreite(MiTe), Kotulskite(PdTe), Langisite(CoAs).

Sederholmite(NiSe), Sudburyvite(PdSb), Yuanjiangite(AuSn)
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() BEEE(m) Covellite
FRICHIAY (0, AHRR) L LTETS, SalEINEThH), S.HTs
&3, ' 00" (52)8 L ~ELOTHS,

N

x&
&8

O C

Covellite (Ball and Stick) Covellite (Space Filling)

C ©

Zi A LS F O Lo, Klockmannite(CuSe) Tha,

(5) B#b8E{(O) Tenorite
Beo g RES T, BEEE LTREHTYS, 1100CHET Cu0 & 0p & inaigd
'Eru

Cu

Tenorite (Ball and Stick) Tenorite (Space Filling)
(6) BEIEAX(O) Herzenbergite

HREOFFEFRELT, BY A LRCEHESEL 2T, Snizs@Bos TP AT TR
ERIZPZERTVAY, 1 20ZAEFSHSIBEOSHSNIHCES LTS,
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|
Herzenbergite (Ball and Stick) Herzenbergite (Space Filling)

Crystal Studio OEF AL, EREB{LERAORE L R ->TvD, LiL, Orthorhonb
(HHERE) THE - Lix—FH LTS, T O Herzenbergite (3n3) LIAZH AR THD

Lo, wody Tha,
Manarsite(MnAs), Modderite(CoAs), Westerveldite(FeAs), FeB, CrB

(7) Bgt#e(m) Litharge
—BE{L8s, TREM Litharge, EMREEME Massicot b LIRS, o, AOD2RMNSH

B, eB(Litharge)il, FAOEHFGFE&GHT, BRTEETH, REtimEsdo, 8
Al (Massicot) X, oBiG SEICTEBT A, MangddFR#dl Ths.

Litharge (Ball and Stick) Litharge (Space Filling)
Crystal Studie @EF AL Litharge T Ak, YR Terragonal (IEF@#FR) THD,

Litharge (PbO) LA I EFBETH LI LOE, ROEITHD,
Vysotskite(PdS), Cooperite(PtS), Oxide_Be(BeO)
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(8) EMfLkER(O) Cinnabar

MELFELD2HNLS, RARbAMII)x, A0 Mk kErmRds
EERT S ERRRATHY, TABOLORBER L VS, MEBRERETHS, T
LI TRESMELT A VSR Iol 5 0S5 L, BELFARILAR(D) &
B, H229RBLITNZORB-_ORTHY, FEAOKHFERERT, WHLSLLD
TANEERESE LTWE,

Ginnabar (Ball and Stick) Cinnabar (Space Filling)

Z @ Cinnabar (HgS} @ EF AL, Trigonal (SH&F) THD, MEREETCLAFLT
Thityy, ThEREZEFEFOLOER, OB THS,
Montroydite (Hgd), Makinenite(NiSe), Tsumoite(BiTe)

Pk, MCREPOITEMESATERS, RETHRELERCLTVALONED
HTHL, L, M BUATLRICL D EM0a s, 2, MR G .,
CdCl 2 bt & % iz Cd™ " ARN T HBIZEE® 1/2 £ 5058, Cdl b2 | 2 AHRE ST,
CdCl 2% Cl RS E LI T4 & 5 2 L HEMBATING,

m HAEBEEOHS

LN CiL, #HEEGORFRE LTH A v FPREB, by 8051 BBEE
SrEhTwd, F14vE FRRi, ICrystal Studio & AV S MRTF A0 BB
(BI#) | THTIBNLTWSOT, ZI TRy BledHohoizmitds,

1 Ry &

B4 A B Silicic(acid) anhydride & 45, IBFRIL- Y & (Silica) THS, £< O
EFRFERHERLTWS, XML O, BRMOFR(ZHHF), BBWAR S HALR,
bbbk, FIFs=A FEELE, AHLR), 2V 2 bALEERGLE, 15
dbF) DiEd, MEXESE LTa—44 kiCoesite, WEHMT), AF 43 7H(EHSD
&y FARE YLD, EREMHORENF AoiEhanS FROL U BFL, Kk



MEMET T BREFFA R T HKE LD, EFMRT), SOOI LS ady
YR GO Y AWR FELRS, CRAGRVTRLEATHDL Y, FHSH DS
MdmENICE D EET S,
F—Fi—A|ZlE, 8i0, Silica(S5i0z), Coesite(Si0) 3TN H -1,
(p. 217 FPEL1 #H)

(1) §i02
9 Si
'@ 0.]
®
$i0z (Ball and Stick) $i0s (Space Filling)

ZOEF AL Hexagonal (RFERE) THEHNE, BX Quartz O REEMNSE D, TRIE
AT, BET, RE2T0HTHS,

Si0;z (Cell Multiple 3,3, 3)



{2) Silica

«Si

®

Silica (Ball and Stick) Silica (Space Filling)

ZOEF A, Orthorhonb (#EEF) THEHE, VY i-frA H Tridvmite O EES
H5, Vrirfaikaft, @ ET, ER2ICESHTHD.

Silica (Cell Multiple 3,3, 3)

(3) Coesite

o—Af Coesite ZFHBMBRRTHAED, F—F—~—20FF A% Monoclinic (HLESH
#) ThdH, 2—2AKAE, BETS KEICEHTHS, o—2R0OE/AIZE 600C
T 2Tkbar ELE, +4b 5 T & E#< 2 FACHY T SEANSECHELER G
ATVB, 1bar=10"Pa ¥/ 5, 27kbar it 2. 7X10°Pa 7420, REEDH 28000 ETH
5. WROTELRVENTES,
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Coesite (Ball and Stick) Coesite (Space Filling)

Coesite (Cell Multiple 3,3, 3)

2 F4AEE

gt s M 20« ¥ Si0. TEDENS (LAW (B2, 3THD WO M 0512 fE%T
HELOLHD)ESAEEL VS, S, BEOE,, HOBERTHESLEXO LD,
PLETAI=OLAEERTAL ) AR, ROoRLSh S BEZELHD,
FeRicE< SRICTEEL, BEEHE LT FABIUTHBOERSTHY, MBS Al
Fe ,Ca, Mg, Na, KX OMAksSy, AMEIMEIC Lo TRAEDN, BEMII
4-OONEMHRIE AR L LTSI R LA S0 " hith ooy Tilil-
YRR A A A HRNCETIL, FOTETIMOA A AR AR A A RBRTHED,
Si0. UFESEAEAFRIcE-T, RV (BN, Yor{EE /T8l 740
AR, T2 R BEOSHEMICAREND.

(p. 217 %1 EBH)
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(1) il Neso Silicate
PLir L7z SiDBE& &b T, H1F 6 Mp Fe) 285i04, 2 2r5i0., ¥4 oH
(Mg, Fed aAl 2 (Si0e) s, hoi=Z(AIF) Si0. e ¥ - RICET S,

@ #&h>5>FH Fayalite

HZ BT, BRAOELD T H NgSi0, (BEET, HIE 3.3) , BNeo
$0 T FeoSi0s (HEME 6.5, MM 4.1) , KBGO H BT FH MnaSil.
(M6, Wl 4.1) 2REEHY, WA LRBFRRTHS, F—F~L—RI2i, kb
7 Fayalite 2idhoi:,

]
| ¥
o
L <]
o
4]
©
Fayalite (Ball and Stick) Fayalite (Space Filling)

Fayalite (Cell Multiple 3.3.3)
@ <“Nnax~ Zircon

Pea - 2rSi0. 0t Tetragonal (IENF) Thy, EE, B 7.5, B4 7088
THoH, BV, ¥1vxFoftRELTbhTes:, FOokthbhrakaic
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ERITHOENRELES, FUNT by TS E0bhSaREREAHLT, —
RFA¥EFOEICELLES, LL, PrarEREaldny oy, BELE
BE{EFETHAN, THAFBAOILI L ORUET, Bvi A rflisoRETs
EThLOEbRTVS, PLavliFISETEHET B ALLTET (&) ©
BeEicHETSEVS, ML ERELTRASKATELZATHS,

O°

Zirgen (Ball and Stick) Zircon (Space Filling)

Zircon (Cell Multiple 3.3.3)

@ HFHPO0BREFILTLF1> Almandine

HFrofalicit, S 2—7 Pyrope MgaAlaSis0p, 7TA=2F 4 2 Almandine
FeaAl 250 304z, A% 4k R Spessartine MnaAl 280 a0, 2292244 | CaalraSi a0y,
40 iraF Grossular CashlaSis0n, T KT 44 b Andradite CasFe"s8ia0p %2 F
Bph, TATER L5 ARTHS, FroRBROMETT~T7.5 HRII34~4.2
Thd, F—F~—RIZik Almandine DEF AN H o7, Almandine [XEFHRE, WE 7
4 OESTHSD.,
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Almandine (Space Filling)

Almandine (Cell Multiple 3.3.3)

(2) YO SEE Soro Silicate

HEO S0 UFEPOMFAHHLTEEL DL HLDT, o B4+ §il0,°
(ff: Fov boid & o b (3e, Y0 250205, SRS Zng (51205) (OH) o -H0) , Z BB Sigu;s_,
BB $i 400, ASHMD Sig0s (B 4D Beshl 251 a0u) 2 XD 2.

@ FAEASEAE Thortveitite

AR 3mOAG P oh Se, A b TAYR, hbbhadg Fs bl GBLH
By T—FA—AD Y510, 0OFF AL, Monoclinic (BEAFR) ThD.

—210—



. 09‘.,%?‘}
) 08,:5 ® >

Thortveitite (Ball and Stick) Thortveitite (Space Filling)

Thortveitite (Cell Multiple 3.3.3)

2 ®|EE Beryl

BT BeaAl 5i 0niXANRF THiRE, WA 7.5, KR 2.7, RARRKOEHTH
5, GBRAFEOAY Y TLOGMNL, —OPLLREREAL-LICHETS, ERTE
Lwngdidh v PERTHRAICRED,

BRAEOEFRLLAREROEBY THES,

FoFU kW, 2 ATLE B, U=t B,

Tivxfq b B, FT—nFraln; fE, v BY,

EFANFA b BE, Ly FLUA R
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Beryl (Space Filling)

Beryl (Cell Multiple 3.3.3)

3 /5 BE Ino Silicate
S0 2200 FERFTLTTCEALEEXRA 00, EHE CaMg (Si04) o7 & ool 5,
rA KA cﬂiﬂa. I?‘:ﬁm-ﬁ cﬂﬂhs{uﬂ 2 (50 40n) 222 EF 1Y PafrimThs,

@ 4EE Wollastonite

TAKAR=FAR, 86, W45 HE2E 0UHTHEYE, F—F¥A—z2nT
F A Tetragonal (EFRR) Thot, LEWERASBOr 1 B —BEH 5i0y) T
BY, AT RAFACat TN OBBOWHER TS,

invitro BMBIZED L, VFRAbHA Moo hECiiM~bh-@RT I LTH
BOBEBTHOLEIEAESH S, BROMREMRMES L TRLEVEOBTELH, B
BHBCEREATVWS, FERRER, #5785 ThH5,

—=gld—



Wollastonite (Ball and Stick) Wollastonite (Space Filling)

Wollastonite (Cell Multiple 3.3.3)

4) Z+0% < EtE Philo Silicate
Si0M3onOEHFLT 2HTITEBIZHS L BIMEDE R A (B 02

Mgs(Siz0s)2(0H) 2) C, Toos s B L AR T < 200 81 ZA Al THERERREAL
LONED (F: SEEEKAL: (51aA100) (OH) 2) . WA LEHRIZAZ Y o,

D #B Talc
BR—RIIBTEIE{ONPHEROL S RRREHFTEREHIZ, ZhEEly
ETHEFRAIAEFTIRSZELES, RORELREROSLEESL, BE
STWHEREETHIENES, KELHFMETERT A LEEATHE. F
HB LV RETPRELLELOLLD, WART—AWE 1 OEE: L 5EREE T,
FHodh TR LPHRLEVLOODESTHES,
AP B B Ah LR Y — LR NSO, REOEIES tale IZH

T D,

— i3




F—=B LA ODEF A Talc Mga (Si20s) 2 (OH) 2> 1L, Triclinic (ZHMHF) TS,
¥
(¥ & 6
@°
°6°

ﬂ’M‘g

Talc (Ball and Stick) Talc (Space Filling)

Tale (Cell Multiple 3,3.3)

(5) ¥4 & B8R Tecto Silicate

Si0unORT~THFENT W TN EL < 50T, ZEErBOWRETH
0, &ho3Or/BEIzERENREy, LhL, TAS Sl Ry dr LB YT
Si—fE AL BLEYICEBLE A rELE, TEOTEEICHRAA B AT, EBN
2oL ORES (R EEE KIS o0:), KER CalAl Si ) e X ERELLY),
SRR D RELTEERRY, K LEED L LED,

FibE Na(AlSi o0s) HO e YOMERBEOHTHS, T ) BRLE Y TREENE
WA A ThEkICBE L S5 12RkE, 3V, 4/, 748, 77 FORCILER
ot e Rl
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@ [KJE Anorthite

BERiz, B - Ao—Yrae@skTa®il, KER - AFAdS PERES
AR 20 H6NG, EEEEXSURIITEN Y AL E0RHA e —
BicERL, TALEHUERLND, REREESUEPTHAIAVD L, F RIS
LbEtiih—EfIcERL, —hedEHERLED.

EERIZE—AWES OEEEHTHS, BEETREBEAETRLSY, BE
REESETOERBTREREL L-THS, XL, ERELoT—2AHESRIIESRT
o e LTHELEV

Fopet R 3EER CalAl ;51 0a) Mot REGRZHBFRT, a0t
A b= (SunStoned IO E L, HESOECGESHS, YA P—ORBRITHE
BIrEEn A8zt 3b0r®EE LA TVWS, ZOFET AL Honoclinic (MELF) T
B,

Anorthite (Ball and Stick) Anorthite (Space Filling)

Anorthite (Cell Multiple 3.3.3)
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@ HRE Analcime

AT b Zeolite 21T, BRPICRELEZH-TAL S A BECEHTHD, B
FAHEHE THS, b EERBIIEHTHMEHTHY, HEBIZASESERLTOS M
ML LHE LTS ESIZRAS LD, XY 2B oo (BT S) L lithos
(f) #&HET zeolite LA BRE, FT5HSV, A28, R BHH
FLTHREATWLWS, BETRAESELHELHEA T FAATIHIZEkEN
TEY, TEOCLEELHHEREL-TE,

FRICIETHEAT A MZiEg 2 kOBEERICEIE L, FiCiBRBYNLENT
5, HREEPREDP, TLCARUEOHGEBTALOERIZL-THELS, #E
F—FLLTEEHBRTEY, ZhETIZ 52 MO%6 E)HBEEATVWS, T—
Frim Rl T HHE NalfhlSi200) -HO L, £D12THS,

Analcime (Cell Multiple 3,3.3)
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vV Bbulc

Crystal Studio {5 &, BEREOELOBBREEZIATVS{EEHOE {0
REFAEERT S LN TELR,

A1 ¢ 1 O A8 (MX B 2, S RY o LR (NaCGl), HifkE-o AT
(CsCl), MIESGEE (ZnS) B, vk (Ind) B, elb=v4 (Hiks) b, +
NETATHRF—F~L—=Rilhotk. B DA 47T, 6052080 Fnhic
BaZ BTk, BEdhuvwhobdhat,

£EHREOHRTIE, F—H#<—2Zi%, 50z, 5ilica(Si0z), Coesite(5i0z) @ 3 8
BoZR{ErABYh-t, RUERTYL, SERFERLZ LM TEL,
BT, S0 MNOESELSFRICLE-Ts2IcaMEnsls, F—F~—ATT
ST TLZ M7,

WLl WinMOPAC £ Crystal Studio BN &M AL, BEAFT<TOHHEOT
FNERTTES, EFIZBWTEDIIBhS ZFRRELXEZLE, LWL, =0HEO
S22 DI CEEMET LB THE L LBETHD,

SEIR

Crystal Studio HEMEN 4 F (Ea—U s x)
sy (CRHEEEERE) WM

BEHEEL > T &t KNEd BBt L—riy s x)

BH1 Bt RETIBBIE

Name Formula \Crystal System Space Group. | LE:S

5i0; | Hexagonal 180 | RB&F
Silica $i02 | Orthorhomb | 72 | BAEMFE
Coesite | §i0s | Monoclinie 14 e
Fayalite ! Fe Si0, ! Orthorhomb | 62 #HAEREFE neso
Zireon | ZrSi0. | Tetragonal 141 I ENF neso
Almandine | Feahl 250 304 | Cubie 230 | EHdF neso
Thortveitite | Yz5i204 Monoclinie | 14 | HigdhF®  soro
Beryl | BeaAl 25i a04e Hexagonal | 192 ! AEMFE soro
Wollastonite | GaSi0s Monoclinic | 14 | HifdhF  ino
Tale | Mgs(Siz0s)2 (M) 2 | Triclinie | 2 | Z#&@F philo
Anorthite | CalAl25i204) | Triclinic ! 4 | ZhbhF  tecto
Analcime | Na(AlSiz06) -H:0 | Monoclinie 15 | HiffhF tecto

Crystal System, Space Group. [¥, Crystal Studia @ Structure Data ThHh3,

) U e



#H2 WEAER (1)

Name | Formula |Crystal System|Space Group. . i
Halite | NaCl Cubic | 225 e b Y L
Alabandite | MnS Cubie | 298 :i;ﬁ;{t-f RN ]
Altaite . PbTe Cubic | 225 (AR
Bunsenite NiO | Cubic | 225 i3 [ ol UMY ]
Carlsbergite | GrN Cubic | 225 Hife+ b U o b8
Carobbiite | KF Cubic 225 R ol S R N
Clausthalite | PbSe Cubie 225 MEfet b U o LR
Galena | PbS Cubic 225 ME{EF b Y AR
Hengguiite Ti0 Cubie | 225 dEfe+ Y LR
Lime Ca0 | Cubie | 225 - [l U R X
Manganosite Mn0 | Cubie 225 e Y v AR
Monteponite | CdO | Cubic | 225 ME{kF R YU LR
0ldhamite Cas Cubic |22 MRV AR
Osbornite TiN | Cubic 225 MEfET b U O LE
Oxide_Ba " Ba0 | Ccubic 225  WE{EF R Y o AE
Dxide_Ca Col | Cubic 225 vl S R 8
Oxide.sr | S0 | Cubie 205 (kT RY oA
Periclase Mg0 Cubic 225 Sl SR
Stistaite $nSb Cubic 225 A WP
Sylvite KCi Cubie 225 i 6] ool L R 9
Villiaumite NaF Cubic 225 | Al R R R
Wustite Fe0 | Cubie | 225 -8 Aell RV,

AgBr [ Cubic 225 - | vl o RN

ThN Cubic | 228 -2 ] A ol S R

CsCl Cubic 221 ikt 7 LR
Sphalerite Ins Cubic 216 ([ i
Hawlevite | Cds Cubic 216 b ik ey i
Metacinnabar | Hg$ Cubic 216 (R ]
Miersite Agl Cubic 216 P R
Nantokite CuCl | Cubic | 216 B i Y
Stilleite InSe Cubie 216 I Y
Tiemannite Hgse Cubic 216 (P EE Ry

Gahs | Cubic 216 PR
ZnS-Wurzite ns | Hexagonal 186 w7 L
Bromellite Bel Hexagonal 186 i L B
lodargyrite Agl Hexagonal 186 o e B
Zincite Ind | Hexagonal 186 |17 7L B

1



WH3I WE 48R (2)

Name | Fermala {Crystal System Space Group. e
Nickeline NiAs | Hexagonal | 156 EiE= = il
Breithauptite | NiSbh I Hexagonal | 186 E{b= 2 F 8l
Caduoselite | CdSe | Hexagonal | 186 Efb=w oAl
Freboldite | CoSe . Hexagonal ' 194 lefb= 2 B
Greenockite | CdS Hexagonal 186 E | A= g P
Imgreite | NiTe Hexagonal 194 |efb=w il
Jaipurite | CoS Hexagonal | 194 It{t-‘::?'ﬁ'"ﬂ-'@
Kotulskite ' PdTe | Hexagonal | 194 i!::ﬂ:::»f’nlfﬂ
Langisite | CoAs | Hexagonal 194 Efk=wdra-g
Niggliite | PtSn | Hexagonal 186 b= oAl
Sederholmite | NiSe i Hexagonal 194 lefb= ol
Sudburyite | Pdsb Hexagonal | 194 | AR
Troilite Fas Hexagonal 190 E{b= o A-Bl
Yuanjiangite AusSn Hexagonal 194 lE{b=» A B
Covellite T | Hexagonal 184 e L
Klockmannite CuSe : Hexagonal 194 }'i T e
Tenorite I Cul Menoelinie 15 ilﬁﬂﬁ #
Herzenbergite | 5nS Orthorhomb | 62 R
Manarsite MriAs | Orthorhosb | 62 AR
Modderite Cohs Orthorhosb | 62 = T E
Westerveldite | Fehs Orthorhomb | 62 ;ﬁﬁfﬂ#&

FeB | Orthorhomb | 62 LR

CrB { Orthorhomb | B2 R
Vysotskite PdS Tetragonal B4 IE 7 hF
Cooperite Pts Tetragonal | 129 1E 75 di 1
Litharge I Pb0 Tetragonal | 129 II:. FHiaF
Oxide_Be | Bed Tetragonal 136 {E 2 s e
Cinnabar | Hgs | Trigonal | 182 ;E:’i:ﬁ:?f’:
Montroydite | Hgl Trigonal 152 533’:’!’&%
Makinenite | Nise | Trigonal 160 = HahE
Tsumoite : BiTe I Trigonal | 164 I=F&hE

summary:

Crystal Studie is a Windows 9x/NT/2000/ME/XF software package for the crystal
-lography. When this software was used, it found that the crystal of a compound to
handle in high school chemical I could be indicated comparatively easily.

Improvement in the intelligibility about the student’s erystal can be expected by this model.
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BELFILFEEEFOMVEA (IV)

— BEFERIIBI A3 FREESHTOEZEEOER —
RBELayPa—F2RWEEBOREEH

Trial of a Laboratory Experiment on Gene Engineering

for High School Students (IV)

MORINAKA Toshiyuki

i o TREFER LRGSR TERT SRS oMEASRES, LL, ZhooMEMIT=
YEa— SRS Sy FEFERTAILT, SRV ERATRTHS, FITF—F =
AR WEB L3 7 ., Word 42 Excel ®—#04%2 7 hEFEALT, EROBRIER AL
o OFRBHAY A B, ST L B OMB AR, LR s P a— S HHVNE
VicEESh, FRMRA LSS YRR,

F=D=— K EWEW, STEHE KEE 22— 2DER

1. LIS

I, e 2RBEy PEBEEATETIRVER, EEERICETIZ 0 TFRESER
RIFEAFTEATOWRVORARTHS, REICENTIE, BWm - 0 - BiFme
YA OMMGMEEEE o TS (2003 Hd), FrcrihboMEBS2 L LTLE
MBL, BEEETORBLETRELLDLHIEHTFRETTEE,

BNz R ER G, RRRBEE - FOS Thot, RIS TEHESH
TiRELEENTHOLEFRANALBFTHLS, £, ZO09HOROEZ[ -HEELT,
EWMECTLEAE TLEAEFE CLR AL IRERE TSRS, L, HEET
STAHT, FAZAREISELI-HOMBNEHOELERER LS,

STFEDESTFOREIE, T—F~1—208Mzh, FELhe0F—22EH Y7
B S —Fo b EtAMERTED, Ao ¥—Fo 2 LTF—YNBLRTESER
HE-TVWD, —F, BHERTIE, WEHHBERESh, BETA L Y—% v FHEAE

o b




TEHMEBEMENTER,
FITVF—HAR—RARA vH—Fy FERERTSZ LT, REARBHOWMBNEH DM
RERDELI DT, SHMRSLUEEREYEDHBET, 2 Ca— s BRYOH
BEHOERLE LT, $EROSFOEAE LTHACERATE TS L, E6iC
SrPa—FEERALEEEY, 2R LTLEDRLLT Liibhatt,
AL, BEAKTERERBEZTo-TVWARBE 3 Pa—EAVERTFOREH
HEWRETILOTHY, MIEALHANRTRETHL LI I, REBOEATHLEDLE,

2. BRRBOAFa2S L
MEAETHERLTVWEDY Y ¥27 AOMBERLUTOHRY Tho. W@ (2004 HP)
RRW, AW ONE (A CFARE~BETFOKRE) I3 @O TEHTONE (DNA
Ok~ T REERE) EfTk=2Tw2,

(1) A5 amish

(2) M2 bR ki

(3) (e

4) MEFOXE

(5) DNA DR

(6) HW

(1) TI/BLy-7H

(8) =% - FW

(9) Fikdth & PR A O

(@) »SAFT 2 o0d—0REEE0iER

(10) HTRESEE

KABE O % L HESR

KIBRO o =— L kOB

FAB O R HIE RS

KABE A5 DNA Ol TR

77 AL FOMBEMRMNEL: TAABHTFRE (22— 2 187

B - R 2 - E 3
S5 A3 FOBIERERIESR & ERAEH TR
RAABERODY (avv2—sr%y)  [EE5] [FHe
BEFARIMALE (2 Ea—HE) Gy 1] - EE 3
PCR 3%k 2005 B L D HEhE
PCR RO (22 ¥ a—# FH) 2005 FHEL 0 XN [EH 1] - [EH 6]
BERAIE HF54 haa=—0i 2004 FHEE RS
EFNRTT R

&8s ee

RN RN

3. EEER
LB LicarCa— 2 0ERAOBEEHELT, 620ORREEALTE,
FAFAOEEOEMAL, 2. BERBOHYF1SLTHARLELEY ThHS,
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BTFL62nE BRSBTS,

G 1

el 2

b
ok
£

E
i
S

£
=
1]

HE 6

plc1e (75 A 2 F) OERF|E GenBank (RCBI) &EREMT 5,

Y THeASpUCI DHERFIET—F oY 7 FOEREEERRALT
HIEREEE R EE L USRI TRE L (e T S,

BT 2] ok L - HImsEeE 5 L Ok T NG £ NEBCutter £ AIVT
BT 5,

plC19 (7S A3 F) # Hinf [ (HIFREES) THIERL, EEEKEEIT I,
ok ERP s o Ya—F 2RV TR TS,

KiloACE £ M T X VMBI BRAKB T &7 5.

pUCTY (TS AT F) MIEREF% GenBank (NCBI) A oMB®T 5.

(1) GenBank & LT NCBI #Bv 5, http:/ /www.nchi,nim.nih.gov/ (NCBI: National Center
Biological Information) %M < (E1).

TELL T i) e st i

Gpah Emnez

Mational Center for Biotechnology Information

St fataary ol Mot Ml Risies ol Mo

» Wt does NCBI do? [ Het Seats- i)
Estabashed in 1088 a5 anational resource for  * Assembly Axchive

molacular biology informabon, NCEH ¢ reates
pubde databases, conducts research in ¥ Cuiles &f

computational biology, deveicns Sofvan acitislegnin G
[o0ls fof Bnaivaing QEnome dala, amnd

i "
dissamirates biomadical information - a8 for G:m:‘?]":‘;j*
ha beder undersianding of molecular .‘:;L“d;m '

processes affecting human health and
asease Moo ¥ Elgctranic PCR

rﬁll’lﬂﬁ.T b . ¥ Ertinz Mome

Fha GENSAT darabase confeers o ages of mouss ¥ Ergrez Tools
o, i & fiveral F“ﬂ'ﬂm AR LIS
o G2 hrpbride and anpiric il =
Eihae G o fcrTaroncn e | 1,040t sxpsssion
Eprepnon . GENSAT o 8 coilsborabive prigict =
sporsyed by the Mabonal Rsdute of Newoligsl
Dvporders anel feroks (MONDS)  Morg. ¥ Hymaa grasma

..... = LT {[ﬂ 1 }

M Serch 2 nucleotide #-JRTF,

@ foriz pUCI9 OBGESTHD LOBTEZEMTARLTOEZ ) 2 T5E
[ 2 HH8HN5,
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summary:
There are many problems in carrying out molecular genetics training in high schools. However,
these problems are utilizing a computer and the Internet and can be conquered considerably. Then,
development of the auxiliary teaching materials analytic again for understanding the theory of an
experiment which utilized a database, the software on WEB, and the common softwares  (Word
and Excel) was tried. Especially, teaching materials by computer of each other were united with
the experiment, and it considered so that the study effect might go up.
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My essays on geosiences for high school students named “Shiken ni Denai Chigaku Series” are
introduced in this paper. The title means “Some interesting stories about geociences without test
score”. In spite of some lacks, it has lasted since late 1970 s when | became a high school teacher
of geoscience. The essays are written at the end of terminal exams of my geoscience classes. At
first, these essays were written to motivate students’ curiosity toward geoscience, but now, | am
enjoyving my writings as a life work. The categories of stories are varied from astronomy to geology.
Most of them treat episodes of discovery, critical views about geoscience topics, curious
researchers’ characters or even my interesting experiences. The essays consist of short stories
and a few lines quoted from my favorite novels. The purpose of my essays is as follows; first the
stories would fascinate students and make them motivate studying geoscience, Second, the
science—oriented students would learn the importance of literary or historical view about science
through these essays and literary=oriented students the importance of scientific view, Finally, |
strongly want to convey my belief to my students that the importance of studying natural science
is not for their test score only, but their careful consideration about the relationship among nature

and human beings. All stories are attached in the end of this paper,
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able to hew out of the mountain of despair a stone of hope.
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Freddie landed on a little hill of snow. It felt soft and even warm. He was more comfortable
than he had ever been. He closed his eyes and fell asleep.  He did not know that Spring would
follow Winter and that the snow would melt into water, He did not know that what looked like his
useless dried self would join with the water and serve to meke the tree stronger. Most of all, he
did not know that there, asleep in the tree and the ground, were already plans for new leaves in
the Spring.

(Leo Buscaglia The Falf of Freddie the Leal” )
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DECEMBER 24

| put my letter jacket on and went out to our garage, and we each picked up one end of it { =
& ping-pong table) and carried it to his house. It made me feel like a grown-up; now, instead of
waiting on Christmas Eve for someone to bring me a surprise, | was bringing some little kids a
surprise. | don’t know exactly why, but I liked it.
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Then Hoichi lifted up his voice, and chanted the chant of the fight on the bitter sea, —
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wonderfully making his biwa to sound like straining of oars and the rushing of ships, the whirr and
the hissing of arrows, the shouting and trampling of men, the crashing of steel upon helmets, the
plunging of slain in the flood.
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The wisdom of others remains dull till it is writ over with our own blood. We are essentially
apart from the world; it bursts into our consciousness only when it sinks its teeth and nails into us.
{ The Fassionate State of Mind 188)
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SH#BE  Eric Hoffer The Passionate State of Mind 1955 Harper & Row, Publishers
FPolestar English Course 12002 SUKEN SHUPPAN
Summanry:
It is effective for beginners of English to repeat words or sentences. But it will be more
affective to know what English words, sentences or especially paragraphs in passages are like.
Key word: teaching English, paragraph, subject, dichotomy
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