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summary :

As one of the integrated studies in social studies education, the auther made the
students learn about NPO activities which became more and more popular recently.
Through the research, the students learned how a citizen's wish had come true in a
society and recognized the importance of the volunteer spirit. The purpose of this
study is to let the students have the ability of forming{and carrving out) their own
project as a responsible citizen. This paper shows the method and the effect of the

students’ activities.,
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D) LEZDHESLS, TITHREIL ASHBTL-EREHORBMB A ERL TR T+
Bk, FENITDEELDHS, EHOBRTIR, RRMBEEZES L &2, FLHTERT
OB MRV, BEATRRE XIS 2 kML G, XTMIcMEEYLE TRETS
HEERSOE SNV, bbb, BHH 1 BEOEREEO MR OL5E< 8
BELTWAZERERLTEVWTELVWELBSTHS,




4. BhYiz

BHBROES. 7V boED L, BRHOBUS, EEOROFOREE £
#HEiZadb ) LT ViREOHY, BEPOREBEE, BRI,z bLWER, RO
fEhaa Y, BEIC2oTRICLEEEROL2ILES{ BATVWEETE, (BK)
—FIELo T FA1 20k, SEHBER L L LEER S Lhiunds, £k
Maia=b—raryORY P, BEOFBOEGEFO=E Y —FA2EbL. b
S bBELEVWTHEDRE, BHEPLo-THWTRLM-RZLP, shhoktZ k
IR E I RBEICESLSIIE LEREE LTARERE,

HREOEHICE-T, "BRoBREETLIBLE" & "Bhi2En - bompi”
bt Ths, LLAALFO "ELE" "MEZ" X, "HRLE" "ZH&"
L—ETvvbhs, XPEELR, ZOZEELLTLERLTLEVREVLEBSaTWE,
EEER, EHHFRIFELV? EMBRELL dhiE, woEREZTERVE) &
et EHLBITNE,

EREROEEORER, BRELRE{ M 44, SREFELEILTELRYT
THoS, AWM Th-TH, EWNEECEHEAESEERR LAY LAATHRIE, ESIZIEME
PELELRIL -HASZLOBREEEANCEL OB Y b LAYy, £5
G ERT LAHLHT. MERET" EWEFRELTLok] LSRR LER
ERBORSEIC, SELAYE~ORBEEOL NV FEELZ T &R,

1 AT, HEE-ACEBRY (FHEN) LERAY (£FEEN 0Za0H
HERMHL ZEicig2TINE,

B2 BET)YLOEMORABAICIETFRLELE, ErEMOEET, kR,
Fon M FEm] GRS 1994 pb7), Fa5, @Ml #RAE0-T2
<269 ) (THIMMERRA] HASHERE 199348 p.286) NLOERTH S,

H3 HFELERE "7 L—2a" THLWIREAILOHRBEPEL LT, #E
ity - BPERT (WREOHEECoLT) (THEMRE WIok] KEEFTAEN
FEEHBXESFPHNSEE 1997TF pp.83~89) £HiFTEL,

summary:

I had a chance to give a talk in the pre-guidance to the student teachers majoring
in ‘Art and Sciences' in the spring of 2001. During the period of practice teaching I
instructed one of them how to teach World History to the senior high school students.
The following is a note of that time.
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WinMOPAC Z W e FE 7 VO EM AR (5 1 §)
—HBE AP O Btk i —

Hiw 5 ke TE L) iR 1 W =3 =

M & BH-#2 H & £ -HFp 5L B
Making Teaching Material of Molecular Compounds Using WinMOPAC.1

OKA Hiroaki - SUGII Nobueo « INOGUCHI Koji

i R, FRESHOSTORBEEFTL AN, HG S 4T REIENSS TS il
BMELhTEL, 2 -Ea—FORRIIH-T, PTEFAOY7FLE{MREATY
5, WLl WinMOPAC 12, FFREEMICMBEINL Y7 FTHEN, PRECRSEEON
WEHATLERTAS  bibhot,

F—7—F : {LEHF, FH{EEH, RiEE STTFL, aPa—#, WinMOPAC

I EL&HIS

FRESHODEFIZEWT, FTEFAENMT LB TELVWLOTHS, EHELC
b TEAABHG S HFREREE, #Fuvet o, FFICHMLTRBas A—F
FEITLEIWiEERES, —F, AESTSHFEEHYE, 77y FAD—ARE
FEERLEETATHELYN, FToR&MEINIE{VEVIRENHS,

S a—FOREICEY, E{NFFEFLRAOY 7 FAMRBEIATE TS, 3
Fa—#nvV7 telE-sTHTOMELFEETIFER, THLFETHLILELS, L
L, E<O Y7 MIANLZSTFREETIZLVARTCH-LY, EMiyTHRiEET
LT RwnEknsREisS,

W Lilf WinMOPAC 2, &8a) 5 FEullN 7 o ¥ % L"MOPAC2000" &, Wil
WHTHRBEAESFEMNR 7 = 77 5" MOS F I WindowsGUI'E{TM L= LD T,
STFMENSHRART, HMAZLORFHNTETSHS, EEIAFES RS
Windows ETHEL, TFEHAELZE|EITL, TOBRESF 7000 2T LENWE
EizhBlr—vThaH, BE (Education iwr—YTE5FHMA) Ao, SIHHRBT
RHEVER AT AW,

ZoE il WinMOPAC 3.0 AL, (EX I TERVESARIEEHOTTEFAET
~TERTESpBHLE, £, BEE0ER HDLFETHEI MY 2 LB LE.
HEosfcavrta—Fit, Y=—riA4F (Pentium M7 o+ »H— 733MHz, #AA A%
U — 384MB) TH 35,




I

WinMOPACIZ&E 1+ S5 FO AL TH

FRLTE)—nEWMIZLT, GTFORLETHETT,

1

TR

(1) SFFRBOER
[File] [New] #®{R4 5L, E@@A Fiz"Please click to put new atoms"

OFEENHT, Y—A TS aBRRENSE, (spI(3H)) OEFA s vy
L, =@ Ad—& Workspaca LIZBBLTY Y » #4535 L, methane &+ FOR
EiEFrEND, [rotation) DT A a2k Vo2 T35, HHIEIMELRXERLSD
Lk TED, [add) OF T2 EES Vo2 L, RBREFOLECI—YAL2HH
LT A&ES Vw2 T+ 5k, ethane oS, SR CEEHRVEST -
propane (27 ¥, propane @ 1 TFRBIZESLTWARERFO LIz —Y A2 BE
LTvwAaA®xkEs ) »#+T5E, nbutane [T 5,
(2) MOPACIZ & %% F & i b

[Edit] (Z-Matrix) %52 1V » 245 L, EditZ-matorix ¥4 F o i#TE0
G, ZIT BOLILBESTI, Fe¥FLlLT MOPAC2000 28R+ 5,
Name # £ dat & 23 TA A+ 5, Caleulation Type & L T Geometry
Optimization #8445, Methods * LT AM 1 ##8R1T5H, SFNICATF K
EEHEATHSLER, "AM 1 EF'E#FREN TS keywaods i MMOK #—17
—F&iamts, Zhit, FFHEMELZTI bOTHS.

[Name)iZ"n-butane.dat" & A1, [Calculation] [start] & #4R+5 b, MOPAC2000
PMIT &R, WifAs Fic MOPAC runninng @REFHT, S FREOHELILS
A, HANEDLS L, BEilAE FIiZ MOPAC done @FFAMT, E10X S AW
frof, [(Ballstickl @F A a2V 2F3 A2 L RERICLEY,
[spacefill] T A s »FES V2 TA LEIO LS LETmIC T,

propane @ 2 FMEIZHEE L TV L KERFOLIZA— YL EZBBH LT RAEE
ZUWe¥5HE, iscbutane (27429, E40 k5 LE@mIZR ok,

El1 n-butane E2 n-butane



K\( e

E3 n-butane E4 isobutane

s

2 Far/=1
(1 #FREBOHER

n-butane # 1-butancl IZ# A 5124, n-butane O 1 FRBIZFGS L TLHRER
FEEFRRAKIIEADE LW,

(add) TF A 2%EX V22 L, (p2(lH)) OF 225702210, =7
AH—I i I FHRECHESLTWIKERFOLTEZ V2 235L, B50LS
{27z o=, [change atom] #@MEL, BEFFLBATH-CMI-HERFLET
EZP Vet 5L l-butanol (2720, E6evk 3 LMimiziz -7,

N \es i \J
b . k
L b s
~/ u A A,
L J L ",
Es 6 1-butanol

(2) MOPACIZ £ & FHERM{E

(Name] iZ"1-butanol.dat"® Af, [Calculation] ([start] ZBIRT D&
MOPAC2000 39T 2h, EfAE Fiz MOPAC runninng @®/REAHT, SF0ul
OHAXELHES, HREXEDLS L, Hili%Z Fiz MOPAC done O#ERHNHT, AT,
BaokitBE@micioT.

BT 1-butanel E& 1-butanol




I #HHOER
k% I OFF I LBREHEREAE, BUERELSS, FHEELSHOST 4 EH
L=,
1 FERSEEM{ERE
L% 1 THO LIF SRR EARRIZE, TaAde, Ty, TAX AR KRRS,
(1 FPih
BB S DT A iZid, nhexane CHa(CH:)«CHs, 3-methylbutane
CH:CH(C:H:}s, 2-methylpentane CH:{CH:):.CH (CH:):, 2,3-dimethylbutane
(CH:):CHCH (CHs):, 2,2-dimethylbutane (CH:):CCH.CH: @ 5 -0 H§ il 84 k25 &
Do cEOFTEERLE (B9 ~E 13).
cycloalkane T, B¥EHY 6 D{EEPIL cyclohexane TH 5, cyclohexane [X, =
@Y7 FTIRMRICERTE S,
[File] [New] #i#&iR L, (template] OF A 22 EIVas+ 5k, F7
b—FERTET D, Tr7ob— b2 o 28— 5{EL, cyclohexane 25V o 2
L TikiRT 5. Workspace L TEF UV w15k, 14 @ kX 9 ¢ cyelohexane 3
mahi,

L v ol ::
: : L
1.}
o
W 4
4 WA Lo
B9 n-hexane E10 3-methylpentane
l._.
b
L]
"r
Ei11 2-methylpentane E2 2. 3-dimethylbutane



E13 2.2-dimethylbutane 14 cyclohexane

2) 7o

4 0T A i, methylpropene (CH.):C=CH., 1-butene
CH:CH:CH=CH:, trans-2-butene CH:=CH=CHCH:, cis-2-butene CH.CH=C{CH.)H
D 4-OORMEE (GRS - BTRERE) 255, ZheoaFEERLE (B 15
~[E 18),

[File] [New] #i#iR L, (ep3(3H)) # i8R L, Workspace L TEL YV » &7
5L, methane ¥R ENS, (add) #EL D > 7 L, [sp2(2H)] #:8if L, methane
ODRERFOLTES Vo158, E6IC, sp2 RERTICHESLTWVWAKERTD
LCEZV»yTBE, C=CHERTS, ZhicAFAEKFBEBMTSE, B 16 @
& 5 7 methylpropene 8 T & =,

L
E15 methypropene E16 1-butene

BT trans-2-bulene EI18 cis-2-bulene




(3) FILF

M4 OT A% 2, 1'butyne CH.CH.C = CH ¥ 2-butyne CH.C = CCH;
D 2EOomEREELRS, CheDaFEERLE (E 19 ~E 20),

[File] [New] % iR L, (sp3(3H)] #i#iR L, Workspace ECEZ YV v+
5Lk, methane BWEEEINS, (add) &L Y =2 L, (sp3(3H)) £i84R L, methane
ORERFOLETEZ Y 295 % ethane B/RENS, E6IZ, [add) 2E2 Y
»# L, (sp2{1H)) &i®iR L, ethane OAERFOETESI Vw2 L, EGIZCH
LOABRFTLI—HEZ Y v 27T 5L 1'butyne DTN TES, ZoRETHR
C=CHERIEIZiE- T,

(Edit] (Z-Matrix] ##{R L, [(Name] [Z 1-butyne % Adv, [Calculation Types)
T Geometry Optimization %, [(Method] T AM1 #8E LT [OK]) £#&# ) &2
+ 5, &2 [Calculation) [Start] BN+ 5L, HTHEHRLETTSE, H
190 L 5% I'butyne iR Ehit, bbhAACECIREBLEIZA -, )

BE19 1-butyne 20 2-butyne

2 lERikEERiLEEh
(k% 1 CHY B SRR (b ARIZIX, TAI—N, ==F N, TAFEF, ¥k
¥, AARABRERED,
(1) Fla—n
MEEAL EOT A a—LCE, F—8TLa—0, BB F L0, BZRT
Aa—ARBEETL, BEEEITESE, B—HT A 3—2F 1-butanol
CH.CH:CH:CH:OH & 2-methyl-1-propanol CH.CH(CH.)CH:OH T& %, 447
S —a 0L 2-butancl CH.CH:CH(CH-)OH T&H Y, B=#7T A3 — /3 2-metyl:
2-propanol CH.C(CH.):0H T& 5. “hoo9FEEf L= (FE21 ~E24),
[File] [New] #i#@iR L, [sp3(3H)] #i#iR L, Workspace L TEZ ) » o+
Ak, methane Bi#FEN S, [add] 2EF YV » & L, [sp3(3H) ) #i@4R L, methane
DARRFOLTESY Y v 7+ 5L ethane RARFENS, AL LL@0ETLE,
propane % butane B TE S, [add] #ES UV o2 L, [(sp2(1H)] %8 L, butane
D1 HFRBCHEELTVEIRERTFOLTEL Y » 245, (change atom] 3R
L, ORF&BE, WHiElcfsdatl sp2 OBRERTE2E2Y 2 LT (0OK) %%
Vo 2+ 5L L-butanol OFHHTEDS, HFIEHRERTTLLE, B 210k
3¢ 1"butanol M¥EFE ENT=,



L)

BE21 1=butanol E22 ?-methyl-1-propanaol

M} 2-butanol Ei4d 2Z-methyl-2-propanol

(2) T—FN

k%1 THY Eifdsx—F i1, dimethyletherCH:OCH:, ethylmethylether
C:H:OCH., diethyletherC:H.0C:H: ® 3 M TH S, “hbid, Taa—0ihl
BHEETHS, “hHIMAOSTEERLE (E 26 ~[H 28).

[(File] [(New) Z@iR L, (sp3(3H)] %#®IRL, Workspace L TEY V » 7T
%k, methane 3% anS, (add) &2 Y » 2 L, (sp2(1H)) #i#4R L, methane
DOAERFOLTEZ Y »2 T35, &iZ [sp3(3H)] ZEA L, CHOAERFOL
©k2 Y » 215, [change atom) ZBIRL, OMFEBU, MEMFEEELT
I2E % 5%, dimethylether OB TE S, FFRHENEERITTILE, B 26 @
k5 7¢ dimethylether AR XA, Zh LGB EOBRIZH D ethanol 2 25
[ by o

25 ethanal E26 dimethylether




LEH, L
A o W
: v 3 =g
L 4 \/ /
L) L) L)
27 ethylmethylether 28 diethylether

(3) FLFEF
fE% 1 Tl EFS7 A7 Fid, formaldehydeHCHO & acetaldehydeCH.CHO
D2MMEZTTHS, Tho2HROSF2ERLE (20 ~E 30),

[(File) (New] %R L, [(sp2(2H)) LWL, Workspace ETE >V 4 L,
[change atom] #@iR L, OFF& B, MERFLHERTI2E L5 L, formalde
hyde DREHTE S, SFREMRLRTT5L, B 29 Ok 5% formaldehyde #¢
‘rRShi,

i/
- i
'l__' ) i
"I\ g
BE29 formaldehyde 30 acetaldehyde
(4) &b

L I THY EIF5 4 b2, acetone
CH:.COCH, it ¢ a (E31).

[File] [New] #i#&iR L, [sp3(3H)]
ML, Workspace ETEZ U v 443
&, methane B#EFEN S, [add) &5
PV b L, [sp2(2H)] & 3848 L, methane
DEARETOETES Vo r+5, &Kiz
[sp3(3H)) #i®IR L, CH: o&BHFn
ETCESY w2t 5,

[change atom)] %8R L, OFF% &
O, AERTEEMERTIZELSL, acetone DFENTES, SFMENRLETTS
&, [E31 0L 5% acetone B#]T EHI-,

E3 acetone



(5) LK B

2 i A s M2 it, maleic acid (+ -+ ~#) HOOCCH=CHCOOH (cis} &
fumaric acid (7 ~/-#) HOOCCH=CHCOOH (trans) ¢k 5 A28 RAEMHDTE
15, £, lactic acid ($.#) CH.CH(OH)COOH %z ¥k Fo & 8012, X
LRMEERGETILONHS, ThEORTEERLE (E 32 ~E 35).

(File) [New] %R L, [sp2(2H)] %L, Workspace ETHEZL U » ¥ L,
Bl ABEFOLETLS —EES Y w2+ 5L ethylene 3 FHTE S, cis D@
ORERFOET2EEY Y » 275, (sp2(1H)) ZBIRL, 2200HANF N
KOF#HEE-< D, [change atom] #BIRL, OFTE+EY, 2@OHRETL2
EOXERFEFAFAEENFICELD L, maleic acid ORBHNTE S, S0
HWHREEETTS L, E320KL 9 7% maleic acid BT ENT,

32 maleic acid E33 fumaric acid

[File] [New)] ##4R L, (sp3(3H)] #i#iR L, Workspace ETE 2 Y o2 ¥
5 k. methane HEFREIND, [add] #E2Vvs L, KERFO12EAFALE
CEA 5, [sp2(2H)) WL, HAFF A BEEASZKERTOLTES Y »
yi5, (sp2(1H)] #BIAL, L FoX ARl BEALIARERTFOLTES Y »2
+%,. (change atom] %®IRL, BEFFIELSHERFLAERFOLETEY
Jw& L, [OK] #BiRT 2 &, lactic acid @ BHEAFTE 5, FFRERELEITT
Lk, 34, 35 ™k 5 72 lactic acid AR ENT,

E3d L-lacitic acid B35 D-lactic acid




3 HNEEREEY
L% I TRY LF53HFHRIEEHICE, ~o Vo YohGRBEAE, 7=/—1
K ERALE AR, T=) R YOS ERERLLED LY IHE,
(1} FERBCAR
SV D2BBEIZE, 0 —, m—, p—O3HWEOREENEETS, 3HE
@ xylene 53 F £1EK L7 (E 37 ~E 39).
(File] [New] Zi#{R L, [template] OF7 A2 2E2V2F5L, 77
L= BERFRTE, T b— O r o AA—%84EL, benzene 2% U = 7 L TiRg
T 5. Workspace ETEZ Y v 245 L, benzene B|FEEIh %, (spacefill] ¢
RAEHLLEE 6 LSk, s ARODPLI, IEEAXEMRR LAV,

J

S S

- st
[E36 benzene E37 o-aylene
Pt b
L o
i i v
L et
E]38 m-aylene 39 p-xylene

{2) 2z/—1

Fx/—AERECL, 0 —, m—, p—O3EEORMESTEET S, 3HEO
cresol I F&IERE LA (E 41 ~[3 43),

[File] [New] #i#4R L, [tenplate] OF A 2 dErl wr+ak, FroL
—FEFTREND, TrT =Dy a A A—EH{EL, benzene #7 V v 7 LTilk
4%, Workspace ETh 2 Y » 445 L, benzene HEFENS, (sp2(1H)) %
iR L, benzene B FOABHRFOLTES Vo2 L, BREBEF+EERETI-ERLS
&, phenol FFHTe&, HEl40m LI lzHrENT,



o

E40 phenol E41 g-cresol

L [
L

H42 wmcresol E43 p-cresal

(3) HEEHLALEB
EHFEHRAAFCBTR, AE¥rBICHAEF AN 1 BB L benzoic acid
(=M FAE), 2 @E#M L7 phthalic acid (7 # A8 * terephthalic acid (7 L7
S, ALkl Fosi ek 1 #2885~ salicylic acid (VY
F -8 fp M i S, phthalic acid & terephthalic acid % £k L7 (& 44 ~[E 45).

o

[E44 phthalic acid [E45 terephthalic acid
(File] [New] #*i#42 L, (template]l] OF S v EFV adt ik, To7

b—bi#RT S, Tl =D oo A—40{EL, benzene 22V > o LTiH
R4+ 5, Workspace E TR S U & T5 L, benzene ¥R, [(sp2(2H)] %



W4 L, benzene 7O AN M 2HOARREFOLETCES Y » 245, &iZ (sp2
(ZH)) #@IL. AR AROFEE2{ 5, [change atom] ZMIAL, MM
BFehkBRTLRMERTFI-LTL, PAESARLLES, SF0ENALSRETSS
&, B 44 @k 5 4 phthalic acid MR Ehi, 2MOb AP A2 AFMICES
&, terephthalic acd {20, E45 Ok S c#ERENT,
(4) AEEERLED

T==VrOERET, REANTER2EEEZ L2L0E, 2] CrEbAVv, (B
1T, RLAIMASTIREEL2LOIL, methyl orange & methyl red 55,
ZheOSFEERLE. RO FOL L5300 phydroxyazobenzene T
hd,

(File] [New) #i#{R L, (template] OF f 2 FEL NV wsrtT ik, F7
L—FH#ERTES, Fr7r—rdra X A—%MH{EL, benzene 2V » & LT
T 5, Workspace ETHES U » 245 L, benzene TR ENS, (sp2(1H)] *
WML, benzene FFOARENFOLTES Y o« 245, sp2 BRIZESLTWVWAK
FETFOLETLI—EEYY v T35, |WIC (template] OF S I FEF I v ¥
L, benzene %##1F, &I HVWHKOKERFE2EI V22 T5, N=NHOK
BEFOLTEZ Y 22T 5L, BORTOREBENTES, Biglz, AF7 e ¥
B¥iadtEAns k, phydroxyazobenzene A543 (H 46, 47}, 4T
MHREEITTS L, (edit] [Z-matrix] @ [Keywords] (2"GEO-OK"# Ah1 35
TEEERLTER,

E46 p-hydroxyazobenzene 4T p-hydroxyazobenzene

[sp2(2H)] %##4R L, phydroxyazobenzen 4 F®-L:¥ iz CH: L4 MM X
#5, [change atom) #@BIRL, BERFEERFFCELD, 2612, 2204k
BREFEAFAEIZEL S, [deleto] #BRL, E FoxiAaZizRVED, £0
b0t AFAEdFr A And, (change atom] BIEL, B TEMENTIZ, &
MEFERERTICELS L, methyl orange @7 =4 M5E/kT 5 ([ 48, & 49),
SFPEHBE2EFTTS L, (edit] [(Z-matrix] @ [Keywords) (Z"GEOQ-QK"# A
AT EZLEERLTER,



48 methyl orange FE4% methyl orange

FE50 methyl red E51 methyl red

vV &by

L% I OBRBBETERY &5 AMESHORFIE, fAL< WinMOPAC THERT2S
TEAMRTER, T, TOSTORR, FEEMNSTMANRETTWEED, B
BIERLEELBOETAMICRSTWDLEERS,

SHEOMMIE, OBRHEBRORTONICHEI NEVIZLTHS, i, WHEROD
BREQPTHHRAMATH I LRTERVPRMLTALY, &6, BRFLahichd
BEMLEMLTAR,

$H M WinMOPAC3.0 =2—H—ZHA F  (#WEil)

summary:

In the past, HGS molecule structure model and STS molecule structure model were
used to learn the structure of the molecule of organic compound.

As the computer becomes popular, a lot of software of the molecule model, too, is
developed.

It found that Fujitu WinMOPAC was the software which was developed for the
researcher but that it was possible to utilize in the education scene of the junior high
school and the high school.
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WinMOPAC Z W2 FETVOEMEE (F28)
—EEEPLIT—

HHin 45 bk T L TR 1] VO =5 [

M & B-# H# & X-H¥FO 54 B

Making Teaching Material of Molecular Compounds Using WinMOPAC.2

OKA Hiroaki - SUGII Nobuo « INOGUCHI Koji

13 Wil WinMOPAC 203 &, RBBHTLAHTHIMMOEF AL, HGSHTM
WIS TS HFREIEL D bEHIC, EWHT, Lo b EMICHRTS - EBTER,
BEERELN BT 5MAFORME LT, HAICEATESE Liiblok,

F—0— K (LREW, BHTFLEH, WH HFEFA, =0 Ea—#, WinMOPAC

I [ELC&IS

AW AEME WinMOPAC £ aFETro08dle (B1#)) &, k%1 T
#EowlbsdHiE, B4@ WinMOPAC #HWTH~ATHERTESZ_LEWMELE, Z
o, REEHEEEFETIRIC, AO2FRTHLI L biE~T,

LésL, {LF I T HFR{ESHE, SFREThIZYERE {0, LESTSS
FRERB L2 Y E2E>TERHICETAED2C ORI LB+ FARTHY, TEa—F
YT OFHREREE DR,

—H, BEECAR Y AT F PR P RBRB S FLEHES TS FIRERY CERT 2 &,
HFEFLEDCHOIZEM A, TONERERE L h I NFTHTHE, £,
Fr7rOoHAMEL IR 2 8D a—~) 2 2 ADEFTALHATYL, EfEIERL
THWEMEEBRTLESI Z &L H S,

£ 2T, WEili WinMOPAC - TEEERSTFLEHE MR+ iz T2
R BHELTAE, BSFEEREEITH IS eI, RSN TTEEHL &R
WMo TEEHPeESE, £, RERSTFLEHICE B8, 7408 BRESTES
Plalihad, FEETREEEPOIIR~S,

HHLEa Y Ea—#iE, Y=—s47F (Pentium M7 ot wth— 733 MHz, A
YAEY—384MB) ThD, B LAY M, WLl WinMOPAC30 Th S,

I HE

{E% N Trk, HEEE L L T glucose (7 F 288, fructose (JR8F) &2 ¥ b 5, glucose
21, a-glucose & B -glucose @ 2 WHIO U ERIEEKVTFET S, fructose IZiX, 77/




— AR LS AR 2HRY HA, JZTR, chb4lBEOBESEOREIZ-oVT
i

1. a=9nLa—2

[File] [New] #Z @425 L, EilioA Fiz"Please click to put new atoms® ™3
WS, (template] #EF UV o4 LTTF 7 b= F&#ERIEHE, tetrahydropyran
C:HeQ £BU, £2V w245, Blok ) LEd@A M, (ball&stick] iR+
HE, Me2olrmmicied.

./

W W/

E1 tetrahydropyran{halivector) B2 tetrahydropyran(ball&stick)

[add) (sp3(3H)) LMRL, sHEHREOLMEOAFERFOLTEY Y 2245
L, SEMBIAFAER2L, 2oAFALEOREN6EREIZRS, &Iz, (add)
(sp2(1H)] #®MRL, 1 FHBIIH/SLTVHTOEOKRKERF, 2FHBICRSL
TWETHMEDCARENT, 3ERBIRSLTVvILAEOARET, 4EFRECES
LTS THEOARERT, 6FHBCESLTVIABREFOLTELZ Y 2o T5,
[change atom] Z@R+ 5L, AMBELRHTLS, ORFERAL, & Fodial
PEALVHESORERTFOLTEZ Y » 243 L, B30X 3 chs1, (Edit)
[(Z-Matrix] #E& ) »# L, [Name] 2" glucose"# AdL, [Caleulation) [start]
FEI» N 2435 L, BETIE "MOPAC runninng® OBRMBHT, SF0uEHNE
FHETTAH, HENEDLS E, HELETIZ "MOPAC done” @FERAHAET, Ed4o k5
HE o,

B3 a-glucose (HAM) B4 a-glucose (HME)

e 43_



2. B=YlLa-=2

a-glucose 2, 1 FMBICHESELTVWIARETFLD L, L FesiA Bl TlMich
535, frglucose [Tzl TE, LisH-aT, H4@a-glucose @ 1 HHEIIHS
LThde Fodi Adoff@ e FE-+FT S5 T8 glucose 18 TE S,

(delete] BMIRLT, 1 FHBCERLTWIEFax A EoBRERTOLETE
FU eyt HE, EFed Bl AERFICELS, %Kiz, (add] (sp2(1H}) %8
L, 1FEBCHELTWIEMEOKEEFOLTAEY Y »# L, [change atom)
FBAL, BMEFFEZRENF-EA2S L, e FafAaiizis, (Edit) (Z-Mat
ric) #i®iR L, [(Name] (2”3 -glucose" & AF+%. [Calculation] (Start) #@#R L,
TR L EITERZLEASO Lo, £, [spacefill] TRTREES L,
Eeokaicisait,

B5 B-glucose {ballfstick) E6 B-glucoselspacefill)

3. =202 BESS—R

(File] [(New) %R L, [template] % &4 Y » ¥ LT tetrahydropyran C.HwO
#B5, (add) (sp3(3H)] £BIL, EHOHEOTMOAERFEAFAEIIER
H, —OAFAKOEHERTY 1 ERBIZALS, (add] [sp2(1H)] #BIRL, 13FH
BIIRELTVEAERT, 2BRBCIBSLTVWAARERTF, 3EREBZHESLTY
HEBEOAERT, 4FREBECESLTVWATUOARERT, SHEHABCHESLTND
FTHoxERFOEFAFROLETEY ) » 215, [change arom] 28R LT, £h
FROBERFABEERFI A TCE Fod Ao+ oL B70L 51245, (Edit)
[Z-Matric] £ 8 L, [(Name] iZ" 8 -fructpyranose” & A+ 5, [Caleulation] [Start)
FRAL, FFREMNERTTSE, B8LI k=1,

\/

M\ VIRY

B7 pB-frucipyranose (RFHEED) B8 pB-fructpyranose (ETH i)




4. B=2NH 25 /=2

[File] [New] #i#4RL, [(template] #% 7Y »# LT tetrahydrofuran CsHsO
iy, (add) (sp3(3H)) LMIRL, MERFLEGO LMIZ+5, BERTFOLHNE
DEBERFICEESL TSI TUOKERT L, BREFTFOEMORBERFICESLTY
SEMOAERTEAFARCELD, BRERTFOERORBERFIERLEAFAR
OEBETH1ERECLS, (add) (sp2(1H)) #BIRL, 1 FERBIHESLTHS
KRS, 2HABICREESLTOSRERT, 3HERBISHELTWS LMD AR,
4HFRBECHEELTVEITROAERT, 6 HHBHALTHWAKERFOFATR
DETEZ Y v 245, [change arom) #BIRL T, FAEhOBRERTF2EERNT
EEATE Faxakizdsk, Book5icasd, (Bdit) (Z-Matric) 8RR L,
[(Name] iZ* A -fructfuranose”: A A+ %, [Caleulation) [Start] #®IP L, STl
MR ERTTDL, B10OEIhats,

B9 g-fructfurancse (HHEEH) B0 B-fructfuranose (H#ik)

M ZHEs
{E¥ 0Tk, “WH L LT maltose (M), sucrose (a2 ¥), lactose (FLEF),
cellobiose Z ¥Mfibhd, ZIZ Tk, Zhb 4MEO -BEOMEICOVTHRNT S,

1. ¥l-F—A
maltose X, a-glucose FFAHZMBEL, 14 #S& (a =2 FES) O
FLTWE,
(Open)] £@IRL, MELTHoM a-glucose £ F#RT 5, (add) (template) #
iR L, tetrahydropyran 2E 7V o235, a— A3 FESEEESIZIE, 18
BIZHAELTVOE FrE oA RORERTFIC, 10 a-glucose D4 FHBREME S
kv, tetrahydropyran @ 3 R BRO FH & OKEEF (template L@ 13 FO
MEF) 252V 22 L, Wik a gulucose @ 1 FHBICHESLTVAE Fu i
NEDKERTFOLETES ) w2458, a—Fras FESNKTES,
(rotatin] % @R L, tetrahydropyran % @ifi L8 L, #SLEHONET v
MOIFEEOTRELRILICRHTERES, UIVRAO2ERBIZAFLE LT
Do ZOAFAUORERTIL, a-glucose D6 HEHMIcA S, 1 EHRHEL 2H MBI

VR gE



FRZice FediAakioids, 3FEHRICE LASCE FafxiEE2, 6
FMEIILE Fo3 kit L maltose 12725,
(Edit] [(Z-Matric) #3848 L, (Name) iZ"maltose”t AH$ 5, [Calculation]
(Start] B L, S FREHAEEZRT IS, BlL1O L5k, ZOLEE,
[Edit] [Z-Matrix] [Keywords] |2"GEQ-OK"# AN+ H Lo ERanlt,

El11 maltose (ballkstick)

2. A9n0—-2x
sucrose |3, o-glucose %3 & j -fructpyrancse T FABEL, 12 FEOWEE L
TS,

(Open) #@IRL, BFELTH -7 a-glucose #XFTH, (add] (template] &
7 L, tetrahydrofuran #%&£4 Y » 215, 12 #5628 ¢5101, 1HRAICES
LTWaE FesARomBREFIZ, §-fuctfirancse @ 2 H{FHBLEES ST IV,
tetrahydrofuran @ 2 HEBEO TR EOKERTF (template LT 7HOAREF) %
HEyVes L, BEili ke a-gulucose © 1 FHELEH/ELTVDIE Fox A RoKkE
BFoLTEs Y »2+5L, 12RENTES,

(rotatin] #i®iR L, tetrahvdrofuran % Wifi F T#A:L, &&LEHSE7 7R
MOEHEOTFTHEIC AL CEREES, 77RO ZERRBL SERBIZATFL
EE-its, TOOAFALEORERTIL, §-fructfurancse Tit, Th¥Fh 1EH
FLoFHBILLS, 1FRFLEFNHICE FoxinXiortd, 3FRRICA,
FR&Eice Fefxiritdo, 4EFRHBIRE, LmEice FexirXegoitde

sucrose 2325,




[Edit] [Z-Matric] %@ L, [Name] [Z"sucrose"* A N7 3, [Calculation]
(Start] #BEL, wFEGEHRERITTSE, B12oLsicftalk, 20k X,
[Edit] (Z-Matnx) [(Keywords] IZ'GEQ-OK"# A AT 5L S icEkxhi-,

[B12 sucrose (bollé&stick)

3. 39 k=2

lactose iE, B -galactose 537 & a-glucose TS L, 14SS0OBEE LTV,

¥, B-galactose FFE{FE L. (File] (New] Z#®i{RL, (template] #%iE ¥
U LTF w7 b—#ERTE4, tetrahydropyran C s H 0O # .5, tetrahydropy-
ran D2 FWEBIZAFARLEDTDE, ZOZAFAROBEFTILB galactose D6 F
BRI n, 1EDE, SHHM, AEBNBICEmEz, 2EMNBIZTHEIcE Fox
PAEEOTS, £, 6HEMBEICLE Foknke-2i15 Lk, B-galactese HTX
D

[add) [template] #*i®iR L, tetrahydropyran #%E 7V » 715, 14 @&a &4
SICE, 1EEBCESLTSE Fed A RoBER T, a-glucose D 4 FHHE
rEiGEHhRE Ly, tetrahydropyran @ 3 FRBOT M EOKEET (template
D13 FOXKEHRT) £6527 9 » 2 L, Bl ko -galactose O 1 HFHEBIZFHES LT
HE Fad A lokBRFOLETES )V 2235 L, 148K TES,

[rotatin] #%#iBiR L, tetrahydropyran #Wif L CEid:L, #&SLEESME S >
MOIFUREOTHEICRLDILICRTEED, UFrBO2FJ\RBAFAEE 2T
Do TOZDAFNEOERERFIL, «-glucose TIL, 6FMBICLSD, 1FREL2
FRBICTEE, sFRBECREMECZE Fedoa i, 6HRBICLE Fo
FNEEOTS E lactose 225,



[Edit] [(Z-Matric] #:8#R L, [Name)] {2"lactose": A+ 5, [Caleulation)
[Start] #WMIFL, FFMEHBEEZEITTSE, 130 L5 Cdat, Lk,
[Edit] [Z-Matrix] [Keywords] IZ"GEQ-OK":# A M+ 5 L5 cElfr i,

E13 lactose (ball&stick)

4. #O0EFH=—2

cellobiose 1%, fB-glucose S F B Z2HEBSL, 14 &F& (p—A=2 FEs) O
#EELTWVWS,

[(Open] @R L, BELTH-~ P glucose 2 #7+ 5, (add) (template] %
B L, tetrahydropyran #5277V » 243, g=Frar FEESEEE31CER 18
HECESLTVWIE Fax A RORRERFIZ, Mo B glucose D4 ERBELHE X
i kv, tetrabhydropyran @ 3 HFHFEO T & OAFEFF (template L 13 F D
ABEF) #H7 VoL, BifbEo B -gulucose @ 1 FREBICHESLTHEE Fox
YAROAERTOLTEZY 224 5L, ol FRE&METES,

[rotatin] #i4R L, tetrahydropyran # @@ E T8 L, SSLERTHEE T -
ROIFHEBEOTEEZOESGIILILICEREES, EF-RO2FREBIZIAFLLE
£¥211%, TOAFAEORERTIL, B -glucose D6 FMBICLD, 1ENELIFE
BB EMECE FodAake-2iTs, 2HBBICHE, TRZZEFoF ke
it, 6FMBIcbE FoxnXs2it 5 L cellobiose iz 5,

[(Edit] [Z-Matric] %47 L, [(Name] (Z"cellobiocse” = A 775, (Caleulation)
(Start) ZBEL, S FNEHBLEET IS L, B4 OL IR, 20k &, (Edit)
[Z-Matrix] [(Keywords] {Z"GEO-OK"# A hT a5 L5 cERah, cellobiose i1,
cellulose OMEEHETHY, BV E S glucose D ETH#EMEI LT E bR




Tva, TR RTTaE, H0O 8 glucose BEBLT, V57 -RMOBREN
FHRFENHCETVE, LvL, HRBcRREATVWA L 57580 3 -glucose ¢ 180 °
OEERR LT,

914 cellobiose (balllstick)

IV ZHa

{b% 0 Tk, £ L LT amylose, amylopectin, glycogen, cellulose 7z ¥Aiibh
%, glycogen |14 O TRt amylopectin ERILTHS L vvbRTVS, 22
Tk, ko ®iE S b amylose, cellulose @ 2O EERIc > TRMHT S,
amylose i1 &4 A 8E, cellulose iZ 64 AMEE L &P ICHBRIZLESIETTHS.

1. FEO=Z

amylose I¥, a-glucose B FHEENIHBVELES LB EL L2 GT0E60RD,

[Open] #BIRL, BEELTH-T a-glucose # #7375, [add) [template] #

iR L, tetrahydropyran #5227 U o« 2 F5, a—FA a3 FESEEE5ZE 1 E
BMBCESLTVWSE Fodr L XOBERTIC, MO a-glucose D4 FRBLHESS
wif Ly, tetrahydropyran @ 3 RO T & OHERF (template £oD 13 F D
AKEETF) 252V v 27 L, Wi kO e gulucose @ 1 FRECHFESLTVDE Fe Xk
CRADKRERTOETEZY v 2T5L, a—FadFEEHTES,

Wi io#& sS4 tetrahydrofuran # a-glucose (CE A, ZOR{ELRVET L
amylose 4 T O —8HTE S,



[(Edit) [Z-Matrie) #3888 L, [Name) {2 "amylose” AN+ 5, [Calculation]
[Start] #8IEL, SFREHREZETHSE, E15 160LE I,

E15 amylose (boll&stick)

@16 amylose (spacefill)



(template] @ tetrahydropyran L§§& 4t &, MO a-glucose & 48ifF LTy
TAFARE2FTE A VWEEYRbot, ZOFEE, FORETHFOGENNERTE
i,

WinMOPAC3.0 X, MAX 78 200 BF & LTHEZR TS5, amyrosee
ita-glucose FFEETIHERLE, 1 0 TFRESEEEVEHATFREHREEITEEE
S TFREHRCO~2528PLE, 203 Fa—# T, 65 F0 a-glucose
PGS amlose HBATHL L HEL S, 6 5T 0 a-glucose 3 50 amylose ThH 5 A5,
spacefill TEREIHIEL, GHAMBLTVES LB L LS, —O6EARED
RPZI VG TFHEADRAAT, avRTF TV REORABERTLIOTHE,

2. #0=2
cellulose iX, f -glucose 7 FAEIEALL IZHR D E LIS LEMEL Lo TheR S,
[(Open) ZBRL, RFLTH-o f-glucose FXRFTT 5, (add) [template] % i#
L, tetrahydropyran £% 2 V v #4535, B—FAa FESEEDICE, 1HHRE
LREAELTVAE FoX A RoRMERTFIZ, o glucose DA FERELEBES SN
Xy, tetrahydropyran @ 3F|MFE O Fr & OKFEEF (template LD 13 FOARE
BF) #52 V&L, M@ko s gulucose @ 1 HFRBIIHSLTVAE Faosin
EOARFFOLETES ) wo+8E, g=Fras FEGHETES,
Wzl & &7 tetrahydrofuran % § -glucose I %2, ZOHELEBVIET L cell-
ulose T O—MBTE S,
(Edit] [Z-Matrix) ##4RL, (Name] |(Z"cellulose™: Ah+ %, [Calculation)
[(Start] 2@ L, S FREHREETTSE, BI17, 18O L3k,
spacefill TR EH D L, amyrose [T HHAMBEL LTVEH, cellulose IZRTEHE
W2 THHZ R E< 2B,

17 cellulose (boll&stick)



B918 cellulose (spacefill)

vV &bV

WinMOPAC TR LESFETFAICE T, amilose & cellulose @iy HigiFH i ¥«
FRTEA-LMbliat, LiickoT, Y5LT amylose I OERF T AREET
+miz, cellulose ILREZVOMBEBTHSLE, ZOY 7 ML 2TERLEET MIC
o, TOBFR{-LETES, FOLIREKRT, WinMOPAC EaS R oLER
HictoTHRDRFERTHELELS,

Linl, =EFALERTSICR, WAL EFEET 5. amyrose %2 cellulose % fERET
%5 L #, template E® tetrahydropyran @ 13 k¥ EL IV » 7 LTHSSEL L
HbhhBicE, SLoMEELE, £ JEHESTFEHRE SR SOLES TR
WO LTI, BENCSTOMSENES LIRS 0 bELolMiihhat, BF
#1000 FEAS L, SFREHECSETSLETS, EVHELETFALERTHIC
i, bo bW Ea—FRNHETHD,

#7=, cellulose OEEIZMLTIE, BEHETHMY A& glucose BT DRKE X,
ETFMENSIC 2T A LREEZRTVAN, WinMOPAC T{ERLEEFATIL, £
TLLEOL LR TWARY, MHRETHIHRE bRV, & BHLTY
E 3 AW

$EXWM WinMOPAC3 0 =—H—ZXHA F (W+i#l)

summany:

When using Fujitu WinMOPAC, the model of the saccharide which is natural
macromolecular compound could be correctly created more easily than the HGS
molecule strueture model and the 5TS molecule structure model at short time.It
found that it was possible to utilize effectively as the teaching materials of the high
school chemistry II macromolecule,







WinMOPAC # W= FET VO EM R (5 3 #)
—T IR AT F FEPLID—

B 0h kR TH LN ok £ vy =3 C

M W -2 H E X-HFO 4 I8
Making Teaching Material of Molecular Compounds Using WinMOPAC.3

OKA Hiroaki - SUGII Nobuo + INOGUCHI Koji

i : WHilE WinMOPAC A3 L, ERESSTFESHTHEFF FOoxEFAL%, HGSHTF
NS S TS FREET LY LERIC, HesM T, LAV ERIELTS AT
. BENEHEETNICBTERSTORMELT, HRCEATEL Liibhoik,
F—0—F: LERW,. S2Tesd, TR SFFE STEFA,
T Ea—#, WinMOPAC

I XLHIZ

AEHEME WinMOPAC 2w gFE=FrroimeE (5 18)) Tk, HEk
21 TR TATOFRESHE, Bl WinMOPAC 2RWVWTIERTE S L £HE
L, =, WERME SMREE, AFREEZYORMEECEEIC, FHRERT
DI Ebili,

AETFRME: (WinMOPAC AW FETA0HMME (W2W)) Tit, k%0
T 5 WS, WinMOPAC Z2RAVTTR_TIERTEAZLEHE LA, £, SHET
# % amylose & cellulose DA FOHOBV ETT O, HHLFRTHDZ &b~

AHETIE, WinMOPAC -7 3 /) @R~7F FOBMIZoSWTiE~<5, glicine
LAOT I S8, LEEDROXEREENEFETD. i, S HEBRLT
WER I ATF R, LELIEES LTS LOoNE Ly, ZOREREEE G4 A WS
FHAM LT LT ahOEMIC2TEHRLE,

ERLarEa—#F, V=—rifFd (Pentivm M7 ot vth— 733 MHz, A4
AEN—384MB) THE, ALY 7 I, Bl WinMOPACI0 TE S,

I a-F3I/8

BRI TR, Frr 2 HEWlTAa—7T 3 /BOFE L LT, glycine, alanine, serine,
cysteine, methionine, glutamic acid, lysine, phenylalanine, tyrosine 72 XAi§4T &
NTS, glycine Bl a—TFT 3 /8EiCiE, LE:DEOEEMEENREFEETDS. Zh
LIMMDa-TI/ ML, TOREREEKOSTFEFALERINLE,

_:)g_




1. ¥t

glycine @4 F3IL C:HNO: TH Y, oa=7 I /% R-CH(NH:) COOH T L= L
Z, R——HTHSZE,

[File] [New] #i@iR4 5k, Wi’ FiZ"Please click to put new atoms"o 3
FAHS, (=p3(3H)]) XL V22 L, w02 h—Y-% Workspase LIZBEILT
ExYor+5HE, methane BETFEH D,

[rotation] A7 Vv ¥ L, =2 2%2KE2 Y » ¥ LAiHE Workspase ETEI X
% &, @il kT methane W<, Bl 10 L5 2R T, Eichrfxrialk, AiC
TI/% FZR-%#@EBzZ45E, LBEOTI  BHZRS,

AAEFAKEDI DI, (add] 2EZ7 Y » 2 L, [sp2(2H)] £#R1F, methane
DEMEOOKERFOLTES Y o2 TH, MiZMbotkFERFO1 2%,

(change atom] THEMEBTIZELD, (sp2(1H)) 28, LI 1 2OKERFOL
T# Y w»# L, [change atom] THRERTFEMEERTICELSE, HAfFi i
TED,

TI/EE2<51C1E, (add) #%&# Y » ¥ L, [sp2(2H)]) %iR{F, methane OXE
MEQDKBERFOLETES Y 2T 5, [change atom] THECHEZ-BERFLE
ERTFREEALDE, TI/ENFTEDS, #THERRERITTSE, 2oLk
glycine (2742 =72,

E1 methane B2 glycine

2. TIZW

alanine @y FF0E CHNO: THY, a—7 % /% RCH(NH:)COOH T L&
L&, R—IZ—CH\Thd.

H 2o glycine D FHEOKERT4 AFA-RICELS FE 3O L S £ Lealanine 2
frote, Bie, TIJERLARETFEANEALLS L, B40L 54 D-alanine (27425
=



E3 L-zlanine E4 D-alanine

3. +Y

serine M FEk CHNO: THD, o —7 2 /8% R-CH(NH)COOH T LA L
&, R—E—=CH::0HT®A,

[ 3 @ L-alanine @A FARD 1 2OKERTFE2E Fo3 LBt F2 5L, S50
&£ 37 Lrserine (27227, ¥, E 4@ D-alanine @ A FAE0 1 20K ERFEE
FefiakizEzs2, E60E 57 Dserine i/ 27,

El5 L-serine EE D-terine

4, LDAFA

cysteing @47 T3 CaHNGS T8V, o —7 I /% R-CH(NH:)COOH T2 L
=t%, R—II—CH:SHT&5,

B 5@ Leserine @k FedFi v EOBERTERNFTICEAE, BT0LiL
Lecysteine (2827, 7, 60 D-serine Ok Fo % bk R+ 2R
lzEx2A5L, E8dL 5% Deysteine 1272575,

5. AFF=L

methionine @4+ CGHuNO:S TH Y, a—7T I /8% R-CH(NH:) COOH T
Lft% R—{3—CH:CH:—5—-CH:TH35,

El3® L-alanine @A F KO3 20 KERTFO I B0 128 CHz— S—CHalz
Eaxank, B9oLk5% L-methionine (2f -7, £, E4® D-alanine @A FAH%




D1 20KERTECH:—S—CH:c¥Ex25 &, B 10 @ X 537 D-mehtionine (2742

=1,
|,
BT L-tysteine E8 D-cysteine
< 9
B9 L-methionine E10 OD-methionine
6. YLEZUE

glutamic acid @4 FFE CGHNOs T 0, a—7 % /% R-CH(NH:) COOH T#%
Lik&, R—E—CH:CH:COOHTHA,

[ 3@ Lealanine @A FLED320OKBERFOI 01 2% CH: COOHIZER
A&, B11 ok 5% Leglutamic acid (3=, £, B4 D-alanine @ A F A
BDLOORKERTFECHCOOHIZEAS L, E 120k 57 D-glutamic acid (2422
e

7. Virks
lysine @43 F30E CeHulN:O: THY, a—7F I /% R-CH(NH:) COOH C#L®:
&, R—IZ—CH:z2{CHz)a—NH:Th5,
B3 @ L-alanine @A FAED 1 2Ok #BMFEFCH:CH:CH:—NH 12825
L, B 130 L 5% Lelysine iZf2-7, 7, E4©® D-alanine @ A F KD 1 204K
FRTECH:CH:CH:—NH :2¥ 25+, B14DX 5% Dlysine (24 -7,



z

B L-glutamic acid 12 D-glulamic acid

i

E13 L-lysine E14 D-lysine

8. Pz MNTFI3=w

phenylalanine @47 it GHUNO: TH0, a—7 % /A% R-CH(NH:) COOH T
#LiltE R—I2-CH:—CsHsTHD,

E3® L-alanine O AFAED 1 oOXKEEFET==A-RICEZDSE, B 16 0L
5 7¢ L-phenylalanine 272>, %7, E 4@ D-alanine @A FALED 1 2DKER
FTEZ7z=nXicEAS5E, B 16O L% Dphenylalanine {72 27z,

s, Fz=AEEoSIZiE, (template) 2EZV ¥ LT, Fr7L—F&R
&R, FrArv—FrRAZo—nA—TREL, SrYCREES Y v 7 LTBRIRT
5, “rYCyROLOELE, AFALELESSEINERDHELDIC, ey
HfiohXEFEEI V2o T5 L LW,

9, FOoiw
tyrosine @7 F L CHUNG: Th P, a—7 I /8% R-CH(NH:) COOH T# L
& R—I2—CH:—CsH.—OHTHE,
E 15 @ L-phenylalanine @7 = =A&OAF{ICE Fed Bt BB T5E,
17 @ L 9 % L-tyrosine (2f2-=, %=, 16 @ D-phenylalanine M7 = =AW -3
Fitice Fedi-LXeBifi+2 L, E180E 574 Dtyrosine iz -,




boA

EI15 L-phenylalanine E6 D-phenyalanine
E17 L-tyrpsine E18 D-tyrosine

M LaF4+2 (FYRTFE)

FadFdobik, EEMERVHEZAERELER YV ST F roEMNOLO T,
F.G.Hopkins (1921) H8EE$PMH6HMEER L, C.RHarington (1935) ME&mIc L -
THELRELL, REBIDEDS, BRE0EMELAYOEERBP IS 20, S
BOFRICZbOTHERELENAREY, SHESXSA, _hAERCTHEMIC#EESh
BER LR 507T, £FERCETAMERETIIHBELENEZRELTWS,

2G5H 2 GS5—-5G (GSHRExBI VFFA)
oMoty oERFTHY, £, SHELSLOBEOBEIZLERTS,

FOATFEFOEELT, A5 FArDRFEFAEAL ATHRE, FA8FF400
Wik, Bkt TWnE,

Hooc$HCHﬂnhco—NH?HCD—NHCH=c00H

MNHz CH:5H
glutamic aeid cysteine glycine

1. A BMEVATS Y OBS

[Open] £%2 V2L, BELTH-EE 11 @ L-glutamic acid % Workspace
ricmat s, (rotation) #%E% YV »# L, CH:CH:COOH% Workspace LT
GEFEC EIICRBTS, ZOHGROAIANEALEE, cysteine OTF 2 Sk TAF
FrEEgE2< 5,



[delete] #EZ V¥ L, HEMOHIARFLAROE FoXi - L ROBEREFFO L
TESVodTl, EFed ARl AREFICEDLS, (add) 252 Y »# L, (sp2
(2H)) £RBIALT, HEicTEEABRFOLTEZ YV v 2T 5,

[change atom] #&EF Vv # L, REMTEHEXFETFLELH L, ~7TF FH#an
TEE, ZTOATF FESAEMIZ< S L HIC Leysteine #0¢ 5,

(add) #EZ V »# L, [sp3(3H)) #BAL T, ~FFFESORERTIZAF
A2t 5, [rotation) #EF Y w2 L, AFLEOKERFH Workspace L TEH
1ORREEDZ LTS, LOKERFEZIARX AL, TOKRETE
—CH:SHIZZEx A&, E19, 200L 5% Lglutamic acid & L-cysteine i) F7
FFEHTER,

B3 L-Glu-L-Cys (ball&stick)

2. YATFAET) L LOOESE

[rotation) ##k&# U = # L, eysteine @ H A F - 0-B% Workspace ETHEM
LEHicRRBTE, —oERoIAERARL, glydne OF I JELTATFFE
&&24 35,

cysteine DHAFE L AEOL FoX K2 KBRFI2EAL, —oRERTEIL
BT =F i ®RAS, ZOHLERT A -rOREETEERFATFCELSLET I L EIC
A, T/ RORERTFEAFARIZERZ, A FLEOKERTOLSEIARE L
LT ERSE SN FFFoOREHTEL,

[(Edit] (Z-matrix] %@ L, Name |2 "glutathione.dat® * AZH L, Caleulation
Types & L T Geometry Optimization % i#R L, Method & L T AMI1 8 +5, =
=12, keywaords Wi "MMOK" #—97— F&iBn+ 5,




E20 L-Glu-L-Cys (spacefill)

MOPAC2000 Tif, SFMEANT—#—&MIFLT, ~7F Fii&— CO — NH —
R LA LESE, Ko2o0%—9—FonFhbhREZEShTHRNE, 7
& bEmpaic T TS, "MMOK L, ~7F FESESOBSITaTFHENES®{TS,

MOPAC IZ& £ 58500 Tl T, ~7F Fi§& OEGEMREE 28/ 5
FTEEHOMETHD., "NOMM" i, ~7F FESCHTFHEMELTDAV,

STFREHBAET X5 L, @21, 220 glutathione A MR TN,

BE21 glutathione (ball&stick)

_ﬁﬁ —_—



B2z glutathione (spacefill)

N a—~YvdA (RYATFF)

WinMOPACS3.0 Tit, MAX FFHIZ, A7 LA0MEE 200 RFELELTHELTY
L, MG OT I/ BTHD alanine THE, 13 @OBF645, LT, ~
FTFFEGOEEIIH:0FFHENS NG, 19HOT I/ BISRERYATF FHR
Rrhsd, £, BFESELV phenylalanine Tit, 23@{ORFH 645, LT,
SEOT I/ PRIV ATFFPRATHS.,

FrAPHERRLTWER Y AFF PR, cEAMEELSLENENHE, T06
A1 EEICE, FHIGEOT I EBEALLEVvERRTVWS, Lralanine & L-phenyl-
alanine TERFRFEV ~TF FEERL, FE oA BEETTHYIPRHELTH
=

1. P2 ATFF

[Open] #E% Vo2 L, BFELTH-7E3 ® L-alanine % Workspace EiZ %
Z4 5, [rotation] £E7V » 7L, HAFF LK% Workspace ETEEML LS
il 5, ZofRodAaRRn ks, 28F B O Lalanine @7 I S X ETATF
F#aE2< 5., 120 FFFESE2{(HCIC, P TFNEHRLETLE, £0
R, B23 240riRVSTSFIBTERE,

SFEUNARAE, 9@ alanine O~FF FETRESLUATH-H, 108E 11
#HTike, THEELE, ¥4, 12ATIROSEFELLE FRALTWS3 Y Ea—¥
DEETIE, —ZETHBRTHLILELS,

B 24 T2, FVALFFFAELGHEARMEL LTSI LM EL LMD, LEL, &
HMOES T, 4@BED alanine THEHABLIALTWS LEISICRASY, dRoif
STIRETOLE LTI,




E2?4 L-alanine polypeptides (spacefiil)

2. ZxoANTFS=2RYARTFFE

[Open] #&EF V&L, B¥ELTH-=E 15 @ L-phenylalanine # Workspace
Fio®mad S, [rotation) #EY Vw2 L, #AESAEF Workspace ETHE
M kscRiETs, tobEobLrErenitk, 2% B® L-phenylalanine @7
TSRELTRIFFEEE2LE, 1207 FFESE2{SRTIIE, TNENR
BWFTL, TOHER, @25 2603 UATF FiRREIAE,



VATTFE, PVSTFEFOERTHE, SFNMEHNZ 1 BE LAELL2 -0,
TREAFTFFCHRESE N F-A7FFTik 36 SLBLE, =P a—F 0k,
b, RrFA7F R ThH-T,

kB, RYAFFRFLE, —RIZT I/ BO8ESH 10 ~ 100 BEDO~LTF F2 ok
L, TI/HBOBERHZ~10BETHRE V) IFFRFEEERS, LT,
[ 25, 261, L-phenylalanine oligopeptides L4+ 5 = Lo/ s, **

26 T, “rE¥-MAMAMIIMELELTEY, bHARBEEZLoTINELES
THELbhE,

25 L-phenylalanine oligopeptides (ball&stick)

E?6 L-phenylalanine oligopeptides (spacefill)




vV HbYIz

WinMOPAC TR LE=9FEFTAIBWT, T2 /BOREREEF TR, Y
RTFFOGTRMELEFHB|FETEDHZ LB bh -z, Lralanine polypeptides %
L-phenylalanine oligopeptides ¢ @57 & LERIZEM L7245, Zh 630 64 A4k
FLoTWaI EME{bhd, £0L542E%T, WinMOPAC i SEROLEHT
lEaTHMEFRTHOLERS,

LAaL, HFOELE{ 25 L, TRz SN ERES RN 5,
L-alanine polypeptides TiX, 9 o7 £ /8% T 1 SRE O LB Lo =,
10, 11 EMOT7 I /EBTRe6~ToEELEL, 12HE TR 49 2bELE, £,
L-phenylalanine oligopeptides Tit, PV ~FFFETIR IS LABELEVY, 7
ATFETSq, P87 FFTR S F0BELE, ~FS7FFFTIL, 5L LB
MELESTSTCHSS, LEX-T, WinMOPAC oLl KMEIMAT S}, ok
WEEL T Ea—FREBETHE,

WinMOPAC 12, L& BERICH>VWTHH R Y 7 FTHD Y, Wy TFEEHD
EFAMERFTIORLTCATVS, F0LILERT, SHEEABLTFETI TR, &
BEGTFOMHIZ o THEBRLTVWERY, SEOEZEDCRBbAVE, TV &P
ForsREGHL Py 2 F 2 Mt EnRGE, ETATHRMICTETZENTES L
Hxb,

- 3

WinMOPAC3.0 2 —¥—XH 1 F (FHLMl)

* 1 BHESEEMRESE  (SERE)

2 RIS skl FIOMSLTFE O (HUHE

summary:

When using Fujitu WinMOPAC, the model of the peptides which is natural
macromolecular compound could be correctly created more easily than the HGS
molecule structure model and the 5TS molecule structure model at short time,

It found that it was possible to utilize effectively as the teaching materials of the
high school chemistry IT macromolecule,



BB OFZEICIBITARELOER
—BEOBEOHKNEEN LI-RELEM OH A —

AL T 3 s b

F E K X

Easier Application of Science History
to Physics Classes at High School

INOUE Hirofumi

PR RBFEEEHEERCBRO ARSI LR, BENRLOORFERIEHICHANTES, £
DEE, BEOBECHALENTEICIRLTRATSE, BHOLGERNTES, &
ERAFFIZECT, F—L0ENEEH L LB ENEREMERL T, ZOHR, &
Mo v S HEROE RN RIS TERRSRELL I EMNTES,

F=0—F : HEAEK. BELEH, - L0Ehl EREER

I. ZL&®IZ

MEBICEIT2HEOEETE, HEOREEIMICEI{ERLELE LIz ED, &
WHIZLRPLHRARMER>TWS, BRPUMTRBLPEERRBRERE{To10,
M LTI L BBENIIRFORTEORELTHEY, NELZSVTOBNEENIT
BEMNLTEERLEEICEREN TS, EHxTHa0KETHA S,
EZATHETRIFENER, E#RICEALLND E & (TIBEIC, RAMICEREN,
FHEHOLEP EZATVWEY, BEPMICE+OEHNER, BRI YERT, Fhoitd
LAARVHOMITHEBSLES 2@ L TORERRThoZ LITWIETHA, L
PLENLEEORRE TR, 2l BERACESOEEE LEVEY, FOL 5 2MEIC
ER LGB0 REIALREBEAVEVEREDRS, FOEHIT—2Z 15
BARBHLNIE, EE—DICRHASHREBIAERIATV{ER L) LODEYZ
20T, RTeoEEHENEFfIN-ERL TRV LN LIha L2 0605, O
L9 RBRCBNTERTREOAES - bit, BRENERII WTEL XS HO—
2OFETHY, _ARENSPEROBRLARKCEECHSLE2 5,
BENZBROBRIIWTER S LDHER, BEE29 0L TEREMNTSO
L—OOHETHS, L LIOEBE, —BMICE{TbATHIRREOHN L ZhkY
RUzBMEEaZ LTFMER, BHECIERY 28Iy,

®EIL, J{BMREROEAOPCHELMAELR VAL YO L S FER
HEOMERZ, —OOFLLTORBEERLIToL, REMLERITRL 380X
BOMFHFRRSTREREL, BRLE.




I EROFMNIZHERITOIHESR

METCEIDEFORTAHR TS L, P EAF S TEEREMO L2 Si08
Vwlkh A, WAE, 19#EeNs 2 otRcHITTO, HEREOEROMREEIE, B
Lt —20fTHhaH, THEEMI LI LIRRELBTICRDE I ARER, #
FRMICEMLESEMERLIZ W, EELASehTLFAE, THAESIHORRA) &
VWAL AhSHBICERTS L, MRECEMS LSS, ~BNICE-T, b5
BESOHMICES SAOANEDY, BELAESWIZEEL LTHAETSTS, BE
OREBLZEELSLTVEH LS, RECHETVELECHMIChE 2 L%, Y50
SR E OB MRS VIR, SEHE LTORMA LI WEND T, BE
MIBEmAREBEE STz I,

L LadoEER BEORAOPTHEOADLEII-MAL YT, £8P0
LTHERYOLICENR I Z Lo THAhEWIZLICERTD L, BHERALTNL
ERL<BERECHAAND ZENSOWUTHIFTAELE LSO TIREVIEETL,

IOBZFIZLENST, RERAENIZHA] BOBESTFOLFHIcHWTRREW
AT,

I EEER~CHIETICE T SEME

Wz SERTOSFOEHAER, TORBOEEIIEIT 1 TG 1 ot
FTOBMICBEZATVS, ZOBCEBENLLOORFREFRLTL S L L LI,
BEEOR Ay R SERNHEL, BROMOOESRS YO FiELEMN LT & R T
Bofs, TO, —2OWHARERENASEOMAS, HETRHSPTHAICHELS
2 THAEFRDID BT,
TEEIZBTAHERMARMEL LTRANOE, TH—LoERORR] ThH5,
hZETLEFETIA—AmERE, FofioRkEEichhbeT, RLOERAFR
HlzoWTOEFRZATHRVOREHETHS, BEAoRTTREBEREIZoVWTORE
LRAOEBEFEOERE LTHRETHIH, HE s —o ol 5 162k
HOPTRENAZILOBVDIZH LT, F—LooEilizElE LT #ERERA
FTELLHFEOLIFF T RO TREVES M, o TtAd—L0ENERERMC
£5 2 LT, BREBIEFARLE s THWERICOWTHERBICERTIMT TR,
BiR, ERMOAFICOE-TEXDZERBL, RFOHIFIZOVWTLHEALDIE -0
Fice 50 Tikenh EMFELE,

1. BRORL EFA—LOER

A—LOEANERESHHEAAGE IO, BREOHEASSETLESELTER-TT
Lia<Thily, il ByTRAORERERDE,

SEI BB AMECMT SRR, BHACMTIEENAY, iR, EH~L
iR —EnT, B LASETo L REATEREET-TWS, FOBSA— L0
i, BRI oilETEersd, F0HIERELEBETRH YT, SELEAND
it o (il CA— A niEAIcBT 2 @B EITV, TOMRICE S MW RSt o5 IF



LOMEETEHTERTSESZEZR,

A= ADENAEIPEIIBOTLECEELTEY, 2oz bLLAAT oLl
B, bt MBE, &, #H) 2vi3200ROBMEE LTEE LTSN,
I27o0RBATLLAS I LEBRLERCESICA—L0ERAE IR, HICRY
DEGEBRMTSFITTRFFSTHILELS, JJICEEEARE S CHERNRA
ERAANAE®RESH S,

A—ADENAERRENESBERL{AS L, US OERNELNICHSE, &
— AR EAENOBREN TS LA LSS, BRASIIHT LA SHENLEE
D, ¥ OWAREORE, WEOER IS TORROEZ Y, kA0l
MEBEOHEEERORL, A6IcWE 2 ZIENELEF ) R0 SFIZET3AKRE
BOEED, BRLIER:OMbY e, TheMNBELLEBRICA—LBME Lk,
HEEE YO L BEELSTEEMESEED ML, Hio—20HmEEQE L DEER
TaICEYELT, BEOH ) HOREFOLS, HBAPHELOMbY oW TLHER
5, BWERIIRBLTW MiELf-TnS,

SEETLHAT, HSEVAMLHTELVTHLVEREMEZIT I iz, vl 2ho
ATILdkFLE,

@ WE BEXOEHOER

F—ALE I APEPLECLT, BEMCLEMOIZLERD) R R EETN 20
LTIHEETEOE, BEREIAIRASHOEMEATDTHS, A3 -OHRT,
WEBEAOEH A HENERICERTES LI o, 5E, Microsoft Publisher
PEWTWEB~AR—YO{ER T, BRTREGZEAET 0 V=5 —TREHRE
L, TAERLVLIELED L, ERMOGMOL—JIIRULNEF LS LT, £l
HitA—AmERNERICESES LT nEHEMICE LGRS, (HH1~3)

@ e R0y

A—LDEMNRBICAZ<MLIFHELT, ¥—=o 728 L IAMOBRIERN 2
H5, tHAEREAFN, RELAREOCHRE) L MRKeodEoME) v, *—
LAOEBOEICRIMAETEATHS, LOLAXAL AL, £EEEEHEZERL T
VED, HESVEHEREIICEVTISNTELASAETHS, ERIZE2082 4, MR
HRORERGTHRTIZENTE, BENTLLS, SEE—L o 2 BRI 2VWTH,
=/ LARLEREFESLEAEHERAWTRERAXECLAZ LA L, BERLER
ELERICHWTR, TEL2EBATERICEOERLDYE, BRICRT Z EHNEETHS.
@ WaiEs

EHECHLSEINRNEERO ST, BRIz S S 28R & AT -<
TELEMEEY, SECLIAEEBRMcBVTRBIIRETHS, 5E, 6L
A—=L@iERIcMbABEEHL, FOL—F2EA L TERORICER S, BRI
TERROREEE-, (RH4)

2, EEOERIZEITE T—LOENOER) OEHE

REOERICBVWTI, Ho2EL0RERENS, WEELS) w20 - 1200
2oMBE] LWIF—EREERLAYNLEBREET-T WS, A TREOAES




DF—=BECLICEEL TS 24, SEEMIEC, 2ot isobn i@l EE
5,

WHARBLEEI L2OWARETR=I 0B THS, FATRRHCERER LD
THEERBIBE, FOFRTHIZSOVWTYDL IS A=V LN GHEET 50T
TORMOBHECL->TRLDESL IS, BRPBEREREK 2 o flah oA TH
D, MEBETIHIDTEREF+ YV T—L 0 IRTOEDTERT S8, RBOMETAIL
EOIYaRBAMLRANRTVS, 5, WRCHECTASSMNELTHI2HEROR
B EXLLE, MERETHhICL-TEREZAEHAREOBOREEZ LoD EKL
TEhfndk, B5>9RARFOLOOEBRNFELZVOTIRAEGD, BROEFICBNT
b, FAEEROMNERIFXrOLICREATHEON, FOHBERIC2NTEHS D 2T,
AHEOLOIZOWTORAEIGCIIENCTIOTRLVWEL N, Fhitk-TES
HERizcoWTORBEBOLFLIEE Ao TRV LTS, A—LoiER|oEhic
DWTERTHEIER, ZOHMEtFICMlET_EicAesLE8LE,

BEL{ToAEo 2R ECo0 T, AEMiCERICMT2MEoBMIZRO LI
2T b,

(DBHEE) BEAQLJNEE-THE: LTORERS L2525, —OMTIISE
EEHFEEENBY LEABST, BRCBVWTHRS FEEYELEST
EHHERpoR, TOPTENLEHHRLOBUHE2P, AL UBLD
MECEEEHRELE, ZZCH, HRESOoXBLYEBLT, 4
ETOFEHEOBRENS, GFLEVIHRTFRERMLEEMEZIToTWS,

(Z) @ rHoRBLE LTEADSEL LI, =FAF O T2 T S8
ELTHIEZEES, AW ELABEOBEE, LVE/AERIES, 22
TRl 2 o R0l EEELEBMIZ TS,

(3) M MERSLELOLORPETHS>THWAHDT, MilZ I 7 oBAN6R
s Ehbins, RTOEEETTRL, =AY, $PiHEE
EORFERR Y, RAPEXRDEICRHOBVWEIRTHSEIZIZZT,
F— L@ E R BRID, BB A IR e,

() KRR EFEOMETCHRASZ EOZVEEERIC2T, FA ke 70ik
HlERAWTRATES L2+ 5, B, 7oAl TRAEIC2VT
BBz Es, BELENE FHECVWTHFMEOELIRATE
HraktTa,

3. BRMNE

Fizfiaf=1, 2. OBAIZT-T, FA—LDERNOBELYIT-F, TOREIIRES
DEBHRRRIZRLELBYTHS,
BEHOLEORMT, BREFENTHa, Bz, WiicMELE—RioE L izl
HEOboBEREREOP TH LMz EAEAS, SRAFEFOLOHT K, KSR
RECOVWTOREEE =272, WEB~L—JZonTit, BELTLIFENAXL TR
I ol dBRIMA L LT,



V. £#ORR-SHE
SE, RELEPEZEMNOICHY ARSI L THEENEORIEEE M, TOEREY
ZHEETERTELAIBEHERROL I LRRRIZIHD,

1. SEOHELITHTLHE
HEomEsEFioRElEay, LS D ERAEMICESET S, EENERELEY
LTWAEHEBICEVWTS, BRBELLTHAZEREL TVAICLhbET, R
OBELUATHRSEEOXSZHOEEIESTHRGATEY, FEBRTRIAEDE
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FZEizonTVRE, B to$BREE0ANEYOBER > TVEMEWVS Z LN,
—oORBPERLTVWILVASTHAS, £2C0, EAFERLALSLTVWIEEO2
EALIFELEOPHEBRRFCHLT, $RZEE EOIABHE AT DTS2 EM 7
Yh— b E{Tof, Fefl, HEELLORRL BAFCRETIABLEATHDI MY
AMEMOIT wir— b LB iToM, tAGDBAHERABHGEURBTICRTEE
D ThHoTs,

IABCRT2EE) T, HCBRTCE-AHACHMETI ADEICR*EEZ2HT
FLTHE, HELAAIEENHS{EFORRETRA ABEIZL *xHE2 1,

2. MESHBIZHTL{IAD
ERBLUAOERZEEALFHELV VIR TR, ERBCLOIBEOHRFEEMN,
REoHd_EHRHEoND, ZhiZEY, FHTOHAML VI BEBENL 2 LII—FR»
AALTENE~Lliy, Font LR3I LARBTEANGTHE, RITOMNEBERNE O
HEC, Yor3BedMRENSBIhEvI D izonTid, TTIClELRLET
WA, SE, $EES FOASICOWTEGIHAT, SEHETOREEZMNE L TR,
MESEREIRESIZETEEITHD,
WHEEEE TR TERAL-EASEZPLE, 48208 L LTI, ABEIE,
TANOEBHIREOHS LORTATRY EF, BXoORBRACH-TESTHD,
MELLT, DRxPToAHsEORE QEPLEROE CORE, @FMSHEME
CETARE @ABSELTTREZCHEROKECEAEATVWE Z EIC LSRR,
BEafizonT—R#ic:Lbt, BELLT, BEC{LEOERF-ELOLS A
AlcREE T TRELE,
FHECLL-TREOGEFSPHEEOBEFIZHEVORBHEE_EEDME, YORE
BEnEn3 I TR, BRI CORBOEEHFILVBERALSTVEARZLO
EEWILSICEINEFEIVTHES S,
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summary:

The introduction of some episodes in scientific history can make it easier for the
students to take a wider view in science. In learning Ohm's Law, they were
informed of the story behind its discovery. The information made them realize that
this brilliant law would not have been discovered without great efforts made by a

group of scientists,
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E0EPHITHR-TWE (B2).

DNADH¥BEEH P T, ZLAYBIREPLTHY, AMARBRTELZVLOME
AT, Ui DNAOMMERIITTEEN, £ LIFofHERFITT
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FENT, BROPTEFN S SEHEETELVLONEERE LTV BN, &0
MR THOIMREFEREFEEEOET AEEENKBE OSBRI M
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|@‘E%I#§E”ﬁ" EBELTIORET, NHTRRTER
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WL TVORBE (JM109H) #CaCLTHMBEE L, a3 b (AR
CARBVTWD) 2ERT S, TOPIcpUCIIZRALT, KBEAICERVAEZHS
(B5). Eni&, 72 ) A 2ELETEMICEL L, TUrEL )V HFETCLER
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4. WIBHEIZE SONALIER PUCT9—Hint I digest

BIERERREC L S UIMEaER I, BEER | [ avfa-s—zisvan—ta ]
KBFTAVWTE LpUCIID T F = I K N Y s
DNAY BIEBEXEHinf 1 ET&KERE} T Wardl— & EHE
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MICMBEE L TEWETe =2 R LT, LTOMELTFLbES, Wordin k5L
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} it . StainsallTover— night@:{a L, #E
ARGTE Simnsatitp
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FHREXLETHLLEALNS,
EFLC, ZORGHETALFAMBTE Z2R/IPDNARERDELONKORTEHS.
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5386 | 5386 | 5386 | 5386 | 5386 | 5386 | 5386 | 5386 | 5286 | 5386

020 [ 036 ] 001 | 006 | 005 | 005 | O 004 | 002 | 001
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B, ArFfshvicBhs, E6ic7
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YERBPEFLE-BLFICEIERBRETH-o, Li:L, ZoFETIR, B - 7Y
FOFEMPHMNLHEASY, BEPORELAFICEFTHYTH-E=, TORBT Y
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PHERVAALFERTHE, HEASyTF—THRVAALERETORE (F) . EX
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ERhL B4 W oA
SRR Lol ] [N L]
FOFAnAS | oalEE | WS-
e ]

B R A4 er—ic b AMULA (I ERRE (%5048

—— -

s NG

EERE-24r+—BuRs BT —BUAs

| ] Afer=lcIRYBRA(EE — SH@on®

8. &M LME

Bea pMHEALELT, RIC6SIZYETFES (19, BAoMESIL. 2BM2LO
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LEIEMT, FEEANIRM L L REELIRIC, AWNOHLEREERLTVWERL
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summary:

Since many difficulties follow, most gene engineering experiments in high scheol
are not carried out. Because of this, the author tried to develop teaching materials
about gene engineering experiments for high school students, especially focusing on
the following three possibilities,

1} The possibility of the dyeing method by Stainsall which does not use

carcinogenic substances in agarose-gel-electrophoresis,

2) The possibility of shortening the time which the DNA digesting experiment by
the restriction enzyme and the development of its record method,

3) The possibility of developing auxiliary teaching materials with computer
simulation, which helps the understanding of the analysis of
agarose-gel-electrophoresis,

Consequently, these three points were conguered and it became clear for the
experiment in a high school stage to be fully carried out. Moreover, the experiment
was carried out in a biology class of the 2°° grade in a high school.

Furthermore, in this field, in order to acquire special instruments and chemicals,
much expense is required. About this problem, solution was also possible by
enforcement of the PTA open class. In addition, The PTA open class is reported in
this paper.
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summary:

I made a new original module fused from the unit of "Energy” and the unit of
"Scientific technique and humanity” based on the New Course of Study in order to
develop the STS education in science education. The students have been more
positive to learn the significance of the science study by studying the new original
module,
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suMmmary:
The learning contents of science is substantially switched over from junior high
school to senior high school and it is integrated by revision of the educational
guidlines., Based on this concept, we reform a 6 years curriculum depend on the
developmental step of student, it still avoided a more empty overlap by the learning
contents.
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summary:

The objective of introducing computers in music classes is “to create music playing
with tomes.” The ten-year practice proved that computers are highly effective and
have a lot of potentialities.
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create , computer music , variation
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Charles Lindberg was born only a year before the first airplane flight at Kitty
Hawk,but as a child he was quickly fascinated by the ability of man to fly. He
enrolled in a flying school in Nebraska and soon afterwards became a pilot. He
worked for a while as an air mail pilot flying between Chicago and 5t. Louis in 1926,
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Have you ever heard of the World Heritage List? You may know the name, but
vou don't know much about it. The list was set up in 1972 by UNESCO. The places
and things on the list have a lot of cultural or natural value. We have to preserve
them as long as we can.
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A year later he took up the challenge to fly across the Atlantic Ocean. An award
of $25,000 was offered to any man who successfully completed a trans-Atlantic flhight
non-stop from New York to Paris.

(KB . —EfE, BITAEERERITICHREBLAOTY, B 2 oR<EMACLE
®_TFTEFFAEZBRD LV S3DTT.)

IKEEFMRT) LELboh, ASYF7R2XH6MY . EI16iE heaward &7
“TREVHE he X 2HOXOP O man CHL EAOLH S, WL challenge @
WRADL I RXT. @LITOBPERMLELS L 2ORBLR-TVS, =2 TOMER
HHENLAR BV REERNOREL LTV ARTRANORNRBUE LS,

NTTIFIEBI O —D—o20UhE6HEENS L+RIE, YOI 52 - 8
BPEERSIHRXOERDIKE{RETITHAS, 48 - (40 - BFHEREL Wi
TIOm THEZOIERS that THHI, BE - iR THIEN LV HIATK
FLWEEDIM, RLL V> FA- YO THERNE that HEPATWVWS L2240
De

In Europe Lindberg visited Germany three times and became much impressed
with the growing air power of the Nazis. He warned the world of the possible
military threat of the Nazis and was convinced that there would be little chance of
winning a war with Germany because of the power of the luftwaffe. He urged
America to be neutral in World War II and his position angered many people who
felt America should get involved. His popularity began to decline.
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summary:

In the last 10 years many articles on students' study have been issued in English
teaching magazines. They deal with ways pupils and students study English for
themselves. What are points students have to be conscious of in their own
activities? How do pupils study English in a primary level? Some features of an
English paragraph are elucidated, which will be helpful in reading.

key words:
English teaching, a paragraph, a noun
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... Perhaps there is no other country in the world @ , contents intact.

I've done both, and both times have recovered my belongings. [ heard recently of
an even more gratifying experience. A friend lost his entire month's pay in an
unmarked envelope on a ecrowded railway platform. He recovered it hours later from
the rail station office.

Many Japanese would not express surprise at these tales — 2 . Consider
the reports of lost items, including jewelry and cash, handed into public offices like
koban. ...
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(D where you can drop your wallet in a busy street or leave your briefcase on a
crowded train and recover it within days

(@ it's more normal to recover lost items than not
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I'm beginning to think seriously about my future. 1 certainly want to go on to
college to be major in literature, and to be a teacher in the future.

But recent Japan have lost stability for more than 10 years. The Japanese and
the government don't have common sense and order. So they are corrupted.
Therefore, I want to be a politician to reform society. (BT)
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I'm beginning to think seriously about my future. I would like to go on to college
and major in law. I have wanted to be a lawyer since [ was a child.

Last month, I went to a lawyer's office. I listened to the lawyer's talk about law,
his work, court and judicial examination. The next day I went to a court to hear the
trial. I have more interest in lawyer.

But first I have to pass the entrance examination. So I have to study hard to get
into college. . (&)
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*(Jenius English Writing Course Revised Edition, p.62
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On April 27, we visited the Osaka civic museum, [where] Buson's works was
[were] exhibited in it.

To be honest with you, when I had been explained [was told of] this plan, I had
thought it useless and that we should have allowed that time for [a] study period.
That is to say, | had been [was] little interested in it.

Yet, 1 took a delight in the event. As scon as I looked at his picture(s], I was
drawn into his world, Because it is a lot of fun that his works were criticized. It
was much more interesting than I had expected [it]. It was an important and
valuable time for me.

MNow, I'm much obliged for this plan. (&)

In the display of Buson Yosa, [ was interested in the [his] change of his pictures



[style]. According to the brachure, though it is said that the change of his picture's
style was influenced by the place which he visited, but this display focused on the
change of his mind, too.

In the first stage, he described the nature like mountains, rivers, and forests
mainly. They were mone-tone.

In the second stage, they were still described with only black and white, but the
objects were creatures including men,

In the third stage, he added colors to his pictures. The red flowers were very
vivid. In the forth stage, they were more and more vivid. He seems to be
fascinated by the China best [most] in this stage.

But in the next stage, he came to describe the sight of Japan and the Japanese.
What happened to him? Probably, he might have met Basho. Because in the last
stage, he wrote poems with illustrations. I felt all pictures were impressive. (&)
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A )The sophisticated act of the Noh was beautiful. Although I also felt its slow act
annoyed me, its ease was good. And its music was very great. Because the stage
was filled with the clouded tone of the whistles and unorganic sound of Taike
without mixing each other, it was very comfortable for me. (BT)
4 )The simple behavior of Noh was beautiful. Though I was irritated by the slow
behavior, the relaxed atmosphere was good. The music was very good, too. The
dazzling sound of flute and the metallic sound of drum was covering the stage
without being combined, and I felt so nice. (dz-F)

=) First, T could not help staring at the people who wore a kimono and a mask.

They had calm beauty when they came to the stage. And [ was surprised that the
jealousy and sadness, though I cam't express what it is like, came into my soul
gradually. What made me scared most is the masks which had no emotions. (%)

) "Noh" made me more sleepy than "Kabuki® which I had ever seen once before.

How can | enjoy "WNoh"? (&)
#)1 had seen "Kabuki" once, {and it was sleepy), but "Noh" was more sleepy than
that. How do I have to enjoy watching "Noh"? (&)

=)Kyogen was a little more interesting than Noh. But Noh made me asleep. It
was very difficult for me to understand Noh, for I eouldn't understand what the
performers said. Besides, the performers acted so slowly. I think that is another
reason why MNoh made me asleep. (&)
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Bunraku was established in edo era by Chikamatsu Monzaemon. It is a play of
puppet and the story is like soap-opera which was popular at the time. The back
music is played by Japanese traditional musical instrument such as koto,
shakuhachi, etc.

Nowadays, it is recognized as one of the Japanese traditional entertainment.
Some people like it, but some don't it. However, I like it. (&F)
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Music gives us comfort

« We hear music everywhere we go, but very few people are annoyed with these
music, I think. This is probably because hearing music and melody is hearing
intervals between the tones, even though we may not realize it, and even though
these particular intervals are not periods of silence but mere "stops” of varying
length between points on the music scale. These intervals give us comfort. (#&F)

Music and I
Actually I don't like music. I can't sing a song very well, can't play the piano, and
even can't enjoy listening to a music. I have no records, no CDs, no MDs, because
these never give me comfortable feelings,
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However, I like the Music Festival in Fuko very much! We, my friends and I,
sang the same song at the same time, which was very enjoyable for me. Though I
don't like musie, the Festival was epecial for me, and this festival will be a very good
memory. (%BF)
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summary:

It zeems boring for students to attend an English writing class where they have to
translate a given short Japanese sentence into English. While I believe it one of the
most profitable practice to improve their ability in English, I have been wondering
what | can do to make the class more interesting to students. Here are some

examples of my trial.
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