FEREERIT B-TILH) DER
Bl BT GEHLBOR )

. B-TILAVEESHADD
(1)m%&%ﬂ%§% IR ENTEAR

[/heme B e g tafga ] P2 043 A) 12X B &, /INFK 6 FETIT
KSR OME] &, WONKETESI EITR>TND,

WANWASZRKERIR Z AN Z OPEE 4 8 2 20 S D8 23~
KBEDOMEERLEHEIZONTOBEZ L O ENTELLHITT D,
(7) KEsgizix, @, 70 VRO L oRH D 2 L
(4)*%@’1 RJEBET D LONRH D Z &

(7) KEKIZIZ, @R 22 bSEL6008H5H T &

INFRZT TR« TAAH Y | IZOWTEEDIIZ T THLN, B TAh) %%
FENZBMRET 2 Z & TIER < DA NARKBIRIZOW T OBEN HEEIZ 72 > T\ 5,
L)L, TORFICIFZL OEREMBEL TWT, T, LB, HERE-
TBRNTE DD, RWCHEZE LS, 0BT, LTFTO28THD,

1 OMERL, (1) & () 1T, KBEE»POK[UENRH TS 28R TH 5D,
ZOFMITEL B s, (1) OoflE LTiE, mEKEZMEAL TRE (bR
F) DT D8RR H L0, T, WED EFIZE D KBOEME /NS <
RHZEIICEDENTHD, (V) OfFlE LTiE, HERBEICEREZ AN TKENIE
ETLHEARH DD, UM FEN WEIMOWEICR 5 Thbd,
Sz, [heser s Emmfgst) 1T, DKISREMET 2 & BERBET T
LDHGLES TEITTVOME KRB ERTA~EEL TUTHEL RV DR H D,
INHEDOFERNS, KBRIZIIZEDE T TN Db008H52 L2620 89
2T 5,1 LRENTWVWD, ZOFRD O 6, KOARFITIREE( (RIEDK)
HRIEDK {(KEK) 1Z72524k) THO ., Ziud, Klcik~7z 2 208 & 1%
BLH60THD, fiF. ZOHIILTIE, [UEOK~DOERE, KOREE, b
FEE WS RBEED 3 OB, [KERNOEENTTL %) BlgL
LTRELTVWEDTH D,



F2oMEMET, (V) © KRKIZIE, @Rz2Bbsgrb0on8b5) 2 &

EMARDERT, TAVI= UL EFERMEHIL TWSETHD, 7Lz, 7V
I=U A, Bk bIiZ, BRARTRLSADNDERBTHD, LinL, 73
= LE, HEREER TS EER TR THDIC LN LT, RN EE T
RO Tz enTET, &R (BK) L LTEEIELOND LI T=Di
1 9 HALD KD O ITEEREEM &\ O FIERRNZSNTHLTHY, EXE KR
BIHE O R R EBIEIC L DR R BTh o, B TN EDORISIZTONT
S, BRIEIMICET D EBERTHY ., 70 VITIRET 20O —fR )
BRUETHLOIZK L, TAI=ULE, ERBIZHETH L, KT R DA
KEKRE BRIET D, TAI=TU AT, TORATHNNRERTH D, FHNE
N ITNVI =T AOWEERSEZ L] ThHebiE, KERET MU T ART LR
SULEENT I EBZDVNELHDHIEA D, TAIBEITKBRILT NI U LE
BATELITICHREL TBWE L RERZ LIZRDENLTHD, Lol [KE
BIIZEREEILSEILORH D] L) & & ALFEEFRAEENEOENR
HIKWRIL Tl THDH, L2ANB, TAI = LEFEBRMEHITHZLI2LD,
(@I, BYEOKERE DL, TABVEOKERE LEIGT D) L0 fERIC
o TLE I, TAI=TLORRIZMEEN, &R —oME L LTHEfEINnD
fERITIRNDTED 9 7,

I, EROREENDL S, TAI=ULEE) 2 EIIEMERH L, TV
= MIFEFITISERE D (A ABBEARKRE ) BB THDLN, ERT
TITEWE L IIZB DI CTRISEDR I BTV 5, A A AR E VE
BIZSORT W, SOTEEOMEHIIZ RGN, TAI =T LN, 44
AV K E WIS E 237000 5 1 FHEDOMBHI 22 5 DI, il OREE AN
HOERBEREL CNDEOTHD, ZOMWEDOEHIZ, TV =0 AEIERSS
KAt T B U O DOKESIRIC AN D & FIDD 5 BIXRISB#y, LL, LIED
S LTEREDOMBALEENE T H & BEEZ L LRI LWRISNEAITEZ Y,
LESENRATZY  MEPHBREN O OS5, ¥IOOKIIGEOH S IZi
WrL CEZITDTEV LTWAE, IKDHICASZBZENDRH DL, T4V L
FOHE LRIV BEEWIET D NPREADETHHICAD LIHEFITERTH D,
L7em-> T, ZOERRIL, aFHOLEETH, REODNRQEZ LT THIITERL
TITHIFERTH D, INERORET, ZOXHEREEI EREZSEDLZ LI
BRI LTe,



(2) HHRFEREEEIRINTEANE

I R s (P2 03 A) 1I2kd &, H1DHONED 1(6)
BB EAF ) 12T, [7. KEREA AL A4, B TAH) EAF
Y D2LOO/NETRHY . A. ORNFITROEYD Th D,

(7) B-T7nAAY
fel TN ) OWEEZTRDERZITVD, BEET VAU DOFENZENDFHEDN
IRFA T LKA AN LD EMD T &,
(1) et
HREGS D EREZATV, BT A B ZIRE D EKEENERTHZ L%
MRS D Z L,

ZOEIIT, FERTIE, B TAN VI, xRS A RIS LS
DEHOFRT, AFOIEE L THMFETLHZEEBIEIZL TS,

L7eNoT, B 7B U OWEIZONTH, [FIIE, BT D) OKREE
I PR A ER T AR EICEIEEZ 0T, BrEotaoB bz 8l82T 52 LI
F0. BT AN DAF L EORRERWESE 5] ([H R85 S SR
HE) Z&ichoTnd, o, BESCT AV EOMI 2R THEELE LT, pH
ZEY BT, (P BEATEICE T 2WEICKT 585 - BLEEmd oo, Fo
Bl OWMED pH ZET 270 EOFEBREZTMY AL Z EnEZ NS, (FAE) &
INTN5D,

Flo, FREEITHOWTIE, THRBISDERZITV, FRISIT X - TKEER
ERTHIELEAALOETNVEBMESIT CHMIEL 2 ALY (FE) &
LTW5D,

(LB R LS CEET 2 2 L3, WTIERETH DL, LrL, ZORHIIT,
FEBRIHFIET HDWE & DO T, EirzE L CTRENRA A —V 2RO &
DB FRTEE S,

BARRIZIZ, B, 7 UPEIC DN T, EREZEL T, RO LI BRMEEEFST
EMKREITH D,

BEAPEL T, OB OLBEBOMETH D, Thbb, ToIXWkR LT, HEY
M 2 EREIED (BTBEWRKRAZHAICT D), EitxBTOTERETH
L, w3y A, Hih, S LO&RERN L TKEERAET D,



KL T, 7B U EIE, AKEEET MY oA KLV T LI ED
KRB FRFHOME T R A ) P~ AMEFLIE (BTBRERA FAIZL),
Tz )=V TE VA RIEERLS T D, TS OKIEIREFBOKBERIZNZ D &
T OWROEEIEITRDbND. £, fBEICHDTTZTVaEbED L, hdad e
L7 UNT D,

FEERHCIE, SiEioh T, BIISRAAZENT I &0 TE DRIZRIRIK
ELTHbhZEEDbILTWD, —FH, TAB VI, BOBETEZITHHET oL
fLEST B ivic, KIIYEDTROWEEMEDOW KB OSELa 7 Y — ¥
FTOEFT-DIC, ARREOT AN 25352 L, BULTHIThhuTn
Do ZHUX, BRET A Y OFFIEOFIHATH D, T@z2lFY T L )8
EMOBZ FIIRFZOREBIC L o> THE SN, #EolEfE eIl 5
ZLDOHMEPFTONTZZ LITFEETHY | TOHRDOFRIRIELED KM/ > T
%, LT, 7B VL, EREEORELOHF T, A ESTZEDOEDOIFEZTN
WIEH & L CoREIZH o7z, 2k, BUED Y —FEEOERMEI > TV 2D,

bk, TAUMEEWS LU by ARBIROBAOELE BWENRD ANRNE
WA, U R~ AEORETEENE - TV VMR RDITHZENTEH I L a5
RLEZDOE, =k RAL (RANVOERZRER L1 7 HLEORSHE) T
borEELND, DFV, BE-TADIME, BELTELXDLD T 5 LR
M NEIX, BT ) B AETERHEE L BRI IWELE LTHO&EH - T
ETbITTHDL, AFVDORIEE LTHESHHEE LT, ZOXIREE-7 IV H Y
DOMHEIZDOWT, FEBrZE L CTEENZRA A=V 2RO & 220, FERERE
TIERYITIEZRNTES 9 D,

2. Ay T YI—F¥ 2 T2012TERELIET—VPavT
BETILAYDHRFRE (FREERIT)

B~V vy o7 s v—F ¥ 72012 (2012458 21 H ~24 H . KL SFAT
THM) T, EHZ, RHER K GUERFHERRE AR SRR & —HElC
ny 7 U—rvay 7 (3KH) Oo—ok LT, HREAMITORE - 7L H Y OH
FISEBR A Y LT,



]7___

7vay 7T W TR ORORLRIEED OB, FIDIC, O

O [BRAKE 2N THE] 2H 0 L TEREIT o7, £z, BIZT v h
VZRELLMONPITHHEEND Z L (PRNEZD 2 L) Ml Lk, b

FOERD

AL, Bk 7V ) O BBR & SR E BRI £ o TR,

(1) V=2 a vy 7ORRE

(7)
(1)

(7)
(=)

()
(7)
(%)

(2)
(7)

()

BIISELEALZEINT ZENTED

B D KSR T VB VEOKEREMA D L. LEWICEEOMEE T HIH
SNbH, ZNEHFIEND,

RO L X2k, B EAET S

fetk, 7o UM, R EOMWEIL, U h~A, BT BESOERELH
ST, ATHMNTHIENTE S, Zd, Frlc, BT Y Ok
WIREZFARD & AN FETH S, HTHRORERETHL Y h~RAD
BEOERAITTHHEO NITFE LI < BRGETHLNDIZ< WA, BT
BRT7x /) —NT7 XA OBEOEIE, BOtaDE CHkr 2 Z LT
x5,

el 7Nl (EEE) PSS LRkl s

BT NAVDOELLPRRL 8D L, TGOS

D & & DFEOKEIRDOPRE & & 77 VKR O & BEIZITHA)
W7 BRN H 5 CHERERE BT 5)

(2) =&

WAWALBEBOTILAZELBRE S,

BTBZANTEDELEZRELD (BRABRTEDELZLLANELD),

- ZITIEH Bmiflio TN 2O ETRERAEMIZ 5,
(FBRESLTOfEW T, BIBRE DR AIZAHWIRZ E < 2R

BEEIC, EEEZMATHE S,

BHDE. EENEZEAT-ELE. RIGEEDELSITEDLEEZH 5D,

- REBRFEATL L, JKBZBLRFETHD Z &,
-EHER DL L E BEERES TWTHRGNIEE D,
cEDO LI BEEOICBWIIZEAE L (FRZ7e< 2o T0),
- ZOWRRET, HICBEEEINZ D L. [RIERHEAET D,
CHENRL D EBEERE S T THORILNIEE D,



(7)) BULMERICI TRV LEANTHE S,

- 2MOEEAK 5 mL ZBREICAND,

IRV LVARCTA (5 mm) BRI AL, T ICEAE TREBRE O
A&EfE2 5,

- HBRENICRER T E - TLDEENEZKLDLDT, b —FHDOFT, vv
FERALTHRBREONIGES T, 025N TWHBRZEEL T, /EER
BIDHZ LD, KETHDZ LIERET D,
(ZOFERIZKNLL, ~vFANTA =12 X D8k RBEODIC~Y YT
BB D HEEFE L TEL, kODW e~ v FEKEITHREREL TRD
TIZFZEST, ROTEHITAS 202 & biER L THL,)

(1) BOMEEREITELKEEET D LDKBREMZ., TORKIZITRID L
EANTHE S,

- WKEREIRAET D EKBROBEN E3 s, Fio, KFEORENEZ
7RV, ZOZ &b, KBTS MY U LAEIMATZ & CRROMERHT
b, ThRbbPMmpE I s72Z L Rnbhd,

F7z, FRIRIGS TR ET L bbb,

(F) HEREIC2MDKEIETF Y D LKBREAN, 2MDERZEAENY T
HBREDANBRZGDOLOESLIICHMNIANSD, KEEIEF MUV LKBEREE
FRICIZ BTB HEZANTEL, (COREDEFKTIE, BIBEIER T CHFE
BIZHEDA, KEIEFT M DLKBZRODBFRBLFIBFRARTLERITE D)
HREOMHMAUMN G > TRADK I EZEITL S,
= Kb T R U T DOKEEHR O IR E 72 o TR 272 5,

MR D S TBIBO A, k2D,

REBRE 20 BAED & FEAE A B, K& Lok IEREN b
MWBHHR, TAUFIRE THRAE LB LV RN EE 7o B2 b b,
ZOFEENE, FETHMSHEZ > TWD Z LD D,



(77) BBETILA)DHFRDEZED, KBBRDEELKBRDEDEREANEL S,
UA4A bbby MEZED, TREEEREITO,
e o= —h— (50mL)
TIAF v 7O (50mL)
SIRCAADIETRIE (BTB, 7=/ — /A7 XL AV)
~r7rbEXy b (EEEXy ) (10mLH)
YT RXF I AR —F— (PR BT
Bt
FMRFE (720, BFEOEETKEF)
i e (0.1 M)
AKEEALT Y 7 AKEERKR (0.1 M)
ik
FIE -
@ #HEE (01 M) 10mLa~7ubtXy hCTHRY ., HREF ANTKO L
2ty M5,
@ ORI ANTZKER LT Y 7 LKEK (01 M) OE &% IR TED,
@ HOLHTLT, AKEE(LTFT MY 7 AKERZBRREIZHE T L, BOLiRoEMN
Ebd FErEOENEDLD) EZATH TR0, MOADEEY & D,

@ OQLODKEELT MV T LKEROEREDAEN, PRITE L2 KELT b
U U LIKEHDERETH D,
— iR (0.1 M) 10 mL OHFNZEE L7z KER{b T b U o LK
(0.1 M) DEEIFH 10 mL TH D Z & E2ERT D,

® g (0.1 M) 10 mL Iz, MK 10 mL /1% T 20 mL 2T 5,
(REIX, OD0SHETHY . KBEKOETIOD 2ETHD,)
ZivaAKEE LT N Y U LOKEERK (0.1 M) THRIT 5,

—  HRICE L72KE T U o KR OE &34 10 mL TH 5,

® HEe (0.1 M) 5 mLIiZ, MiAKS5 mL A2 T10 mLIZT 5,
(BEX, OD05SHETHY, KFROEIZOLF L THD,)

Ziva KB T N Y U LOKEER (0.1 M) THRIT 5,
—  HRNZE L7 KE{EF b Y 7 2ZOKEIROERITHR 5 mL Th 5,



3. x4 FEa LY MEIZK ZHTFEERERICDOLT

BRRICEENH DEEN 2Ly NOBRRY 25T 2 LITIFRARH D, £ T,
Ealy M2 b0 L L THOAC AN KIBROES 2 &5 HEEZHES Z &
WEZONT, Ealy FTIIKEROEEZET 208, ZOHETIIKBEROES 2
D5, ARTITOHPMBEEFERTIE, ZOHETROEEEZERBICHRE TS, (=
2L, 0.M OKEE LT b U 7 KR OFEEITR 1.01 glem3 720 T, FHEITERE
LTChHEv, L, BEICHEET DS EWVWIEXHFITMATS,) LarL, 4.
HPAERTOERTH L7280, BREICHE T2 2 LI3EK LT, B THEIRERE
Ry HE 51T,

A hEaly MEX, bEbEid, TAUIOKRFET, —RFEOREDORE
ZEF D70, T 2HEOERECTII R BESE2EL FENADTHDH L LT,
TREINTZFHETH D, weight buret 75 & 4 41T, "Journal of Chemical Education”

(T AV IMEFROBEEREO DL ) Ichilis e, ToHEICE v M2/ T, 1R
PEEE IS Lo g2y REE0RES (REHO(LFHE) [TH#she (%),
EDIT, EHEN, TOHFEELB L, oA LMAEDE T, BEENVED TT
LT EEREL LTHEEESEZbON, IR LEFETHD, B, &
FREONY 2N E 25 FF e, B IFE ORIEICIX, FLEKRFHEE 7R
TRETH > oAl BT R O ) 2 W72,

¥ Tombaugh,D (1981) Chemistry and Visually Impaired. Journal of Chemical Education,
58(3),222-226.

ER LTI, WERELZ LT 57-OICE T TAVAZME D ZENRHEE LWV,
AENTHREAERTERTH DO T, EILCTATAZA W, EILTATADKEETY,
Ealby NEFEIHELY BWVERBEOLNLIOT, —fROFERTYH ZOFIETH
MThDHEEbND, EEE, FUEKFHE R AR OIERRE—RIX, EFRTORELE
BEIZLT, VoA bEalby MEEZREIZID ATV,

¥, EMTATADENTTIZOWTIL,  IEHEETFRO TBERFEER O AR 2
— EMTATCADENTT & 1E0 2720 DR UWFERR — ) (B KM B R X
TR HREEAE T v 7 Ly MaRZERS, [HREEBE7 v 7 Ly | 2007 4
277 E (vol3) ]  TUT—RAFEF) AL THEZU,



R E D[]
KEOBEBEOEREE (BEITE ORI
WL I Do TW5,)

EREEBOX

HY =F il

TR A
(FieE-TES)

Gz T 7






