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The Practical Lessons on Microscale Experiments for Senior High School Students
at Kobe College in the Academic Year 2009

NAKAGAWA Tetsuo

Abstract

Microscale experiment is one of the most useful tools for school science. There are many
advantages in microscale experiments: easy, safe, fast and environmentally friendly. In order to
promote the investigation on microscale experiments, we must not only develop the microscale
teaching materials or revise them, but also perform the practical lessons using microscale equipments.
The practical lessons on microscale experiments of various cells (i. e. Volta, Daniel, and hydrogen-
oxygen fuel cells, and storage battery), detonating gas, volume decreases with mixing ethanol and
water, and Le Chatelier's law) were given to senior high school students at Kobe College four times in
the academic year 2009. All students that took these lessons performed experiments steadily, finished
them completely, and understood them sufficiently. The questionnaires on these practical lessons
suggested that many students admired microscale experiments. Therefore, it has been found that our
lessons on microscale experiments are exceedingly useful for high school chemical education.
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X#k : J. Skinner, “Microscale Chemistry,” The Royal Society of Chemistry, London, 1977,
Pp. 24-25, 105.
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23 BRE (BLT HYDVL) OBERTHE
1) C-1-C-41z, NaCl (#IFUKEB) #4010 HANS.

4 EEB—b: v MUIOER

2-3-5 WHORE

WARDIRE ) REOFEMBEME (£ DBFE. BD) KHL T, BEEESERIETE
Hbnzv, AFWIZIE, SFERACE T OBEOBITICAHLE L, BRI ) SR L B
TADIHHATH %,

KEBOEMIL, WEDRE I BEOIF MBS (k0% 2BWHTLZLTHL,
BARRIZIE, =5/ -V ERDOBEEZIY BT, BEROEBEIFRERMOBKEDOMN L D b D
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2) BB
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21 TR/ —LEKDRE ED1
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2) 10mL AR Y VF—IZ, KES500mL MYERD. BMARGREBHETTS.
3) KIZTB/ —AEMZT, +HIREYBES.
4) 23 HMHE LR, FEVENETS.
5) EHROBAEE 2 BTL, FHE Vinean THHT 5.

22 TH/—EKRDEBE E02 (RAMOLHMESLISHDEESD)
1) 5mL ARV VE—IZ, T4/ —ILE3.00mL YIRS,
2) 10mL ARS Y F—IZ, KE300mLMYRD.
3) 2-1 @ LK L AHDBAEETS.

23 IR/ —LEKDRE TO3 (BELEELEED)
1) BmL ARV Y VE—IZ, T8/ —LEERIT1.00mLRYRS.
2) 10mL ARS Y U H—(Z, KEEHRIZ500mLRIYES.
3) 2-1 @ 3)LARE & FHDBRMAEETTS.

3 RBRLER
HRERE, TRORICBELELS.

=, T8/ —)L%5.00mL YRS MEIRERERTTS.

Vamarot | ML | Vigiar ML VimL |3 Vimb  |@ VieL  [[RS)vimL

5.00 5.00
3.00 3.00
1.00 5.00

Hgure T.16a Reod the volume of a

ure 1 Figure T.16b Use a black line drawn on
liquid with the eye horizontal to the bottom  a white card fo assist in pingoinfing the

of the meniscus.

BE ARV vE—DEND
- BOEBE, AECKFICEC.
- BEOBREHSE, BNBED 110 FTRHRS.

lozation of the bottom of the meniscus.

sml, 10mLOXRSY LH—Tig, BABEE 01mLiEAD, 001 mLOUETE

HBRTHRY.

EIOH# : J. A, Beran, "Laboratory Manual for Principles of General Chemistry," Sixth

edition, Wiley, New York, 2000, p. 29.

ERIEEN S, BEWOTER/ =LK Voo £IKDER Voo DI E. THER
SLEROBR VORICE, EOXS3LHRABHILVAIN. oIz, CORRAI

DNTEXTHES (EV b BARMESFICLAEL).

SR : RISk, BHOBE. 51(10), 696-697 (2002).
ik, TFS5%5bdh L), LB, 2003 &, pp. 167-168.
Pk, BROKE, 56(8), 566-569 (2007).
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*, 2RLLEM o
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#. STV BN

(8) R4/ ARr—LERE, BREEOEEIINYALSBCLILHLT EDLFIZR
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I FCTOBMBLREL Do BSEED RV, SMEIE, BENICTHIEETE 22>
TR R ESE TS, HH VT, HUEEICHARDS L) TR LA, Kk% S IO
BEEOTERETMETNETH 72,

Lk, BEEBOABTOYUR - ER EE2ITVv, —BOREZMA 72\,

32 FProy—MER
F2HH 51T, BLEADPLELEOBMEORERE/RT, MA T, HMH 8T HUEN%
& ZRT,

10
CHETEBRBETTELDT, EBIT SATETELL 2720, BOEBRITEE L,
- EERFEM D M CERBROBIZL 20T, BRIFEROIFETHI ARTIELE BTz,
B OEBRIIS0V o XV TROFEF ) F VISR BIIRE, Y4 7BAF—VD L
BEVEBTOERLZS 1R/ EATESL L, REBROBETHY ARTIELWVT
RS

CBERERES L, AEELHS L, BEFCHEETE LA 70 A5 —VERIZ, T1E5 L
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K2 F1EBEERSBNBOT7 77— MR (SE2%, BEH22H)
4| 7 4 v T +

I | 1 (4.5%) | 5 (22.7%) |14 (63.6%) | 0 (0.0%) | 2* (9.1%)
2 | 1 (4.5%) |21 (95.5%) — — —

3 |17 (77.3%) | 5 (22.7%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
4 | 7 (31.8%) 112 (54.5%) | 2 (9.1%) | 1 (4.5%) | 0 (0.0%)
5 | 5 (22.7%) | 6 (27.3%) | 9 (40.9%) | 2 (9.1%) | 0 (0.0%)
6 |16 (72.7%) {11 (50.0%) | 12 (54.5%) | 9 (40.9%) | 0 (0.0%)
7 |11 (50.0%) | 10 (45.5%) | 1 (4.5%) | 0 (0.0%) | 0 (0.0%)
8 |18 (81.8%) | 4 (18.2%) | 0 (0.0%)| 0 (0.0%) | 0 (0.0%)

* DR 1A, EREGH 1 B

K3 FE2EREEBRSMEBO7Z>VU—MER (BME1%4, BEHKIRD
B 7 4 7 I e

5 (45.5%) | 6 (54.5%) | 0 (0.0%) — —

0 (0.0%) | 11(100.0%) — — —

8 (72.7%) | 3 (27.3%) 0.0%) | 0 (0.0%) | 0 (0.0%)
1 (9.1%) | 9 (81.8%) 9.1%) | 0 (0.0%) | 0 (0.0%)
0 (0.0%) | 7 (63.6%) (36.4%) | 0 (0.0%) | 0 (0.0%)
5 (45.5%) | 9 (81.8%) (72.7%) | 7 (63.6%) | 2 (18.2%)
8 (72.7%) | 3 (27.3%) 0.0%) | 0 (0.0%) | 0 (0.0%)
9 (81.8%) | 2 (18.2%) (0.0%) | 0 (0.0%) | 0 (0.0%)

0N W N
OO |00 ||| O

WEBWT L7z IRDHIE0 0 LS DALIIRD, EERSANITRV ERVET,

210

CEBRCHOMTERTELOT, ETHELYP 72T, BEREIEFE-72L )b REL
TEII L, bob A7 0Ar—VERIERTLVIV WS EBVE LT,

IR TERSTE, BLroTT, YA Z70Ar—VEREHE, HLZ)I1CE
WE LD, &<&nFE LA, 1H, HDPLITSE L7,

CPBVAR=ZATHETHDLRYRTVWERT L, AOofbeEry, HTRANETH
W) EEBREERT S L TEROERVPHETE L2272 TT,, BRAIFRER TG
BREV) ZLTRLETHEDLIRVDT, ZOBKRIITETINo1TY,

%3 : B OMGECHE
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x4 FIOPWEXBRSMEOT »o— MER (BIF 3 4. BEZ3IH)

B 7 4 v I +

1 | 0 (0.0%)| 0 (0.0%)| 3(100.0%) | 0 (0.0%) —

2 | 0 (0.0%) | 3(100.0%) — - —

3 | 3(100.0%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
4 | 2(66.7%) | 1(33.3%)| 0 (0.0%)| 0 (0.0%) | 0 (0.0%)
5 | 0 (0.0%) | 3(100.0%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
6 | 1(33.3%) | 3(100.0%) | 2 (66.7%) | © (0.0%) | 0 (0.0%)
7 | 3(100.0%) | 0 (0.0%)| 0 (0.0%)| 0 (0.0%) | 0 (0.0%)
8 | 3(100.0%) | 0 (0.0%)| 0 (0.0%)| 0 (0.0%) | 0 (0.0%)
K5 BAOEBEXBSMEOFT—MER (BIE 7%, HER TR

g 7 4 v T +

1 | 5(71.4%) | 2 (28.6%) | 0 (0.0%) - -

2 10 (0.0%)| 7(100.0%) — — —

3 | 5 (71.4%) | 2 (28.6%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
4 | 1(14.3%) | 6 (85.7%) | 0 (0.0%) | 0 (0.0%) { 0 (0.0%)
5 | 1(14.3%) | 4 (57.1%) | 2 (28.6%) | 0 (0.0%) | 0 (0.0%)
6 | 2 (28.6%)| 2 (28.6%) | 4 (57.1%) | 4 (57.1%) | 0 (0.0%)
7 | 4 (57.1%) | 2 (28.6%) | 1 (14.3%)| 0 (0.0%) | 0 (0.0%)
8 | 3 (42.9%) | 3 (42.9%) | 1 (14.3%) | 0 (0.0%) | 0 (0.0%)

E4m

RAZOR T = VEBRIDOTE 0720 TTH, FAZRICEHLL R, LT ELLI &R
T&E L7, §HRH YL ) TEVE L7,

CRDFTLEL DT, BIEHLVESS R BT L L THEMETH) 2T 7o
1 TF . BRIEOBBROETRETLU > ) LE L, BRTLRIEYA 7 0y — LER
FROANTIEL VAR EBVE L,

4ODOEROT T — L), 2D EPFHLPIZE NI,

B2 DWRLD ., BMBOKBEF<A 7 OAr —VEBREWIEEZOLDEHME W
EWVIHEESHBELS BL1ET [7. i3] CEZEL-OREFETIRZCHER), BRI
KT, FILRZEEREMEHRKFRZZOKRBMTREFL L LT, 199FER» 0~ A 71
AT = VEROE R IEEREMAE D A, 2003F I LFEEHF BB IS 70
T VEBBRORIE I LOLMTRLETL TS, 2Rz, ¥4 7 0R T — VEE
BB HBIIEARE L T2 LR ESN A, B2 S EEE TRHEEL TV AW
DBFIRTH 5,
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