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RIB 9 %E/Subject Categories

IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology

FI5% /Field /¥E - MHREFE : /Academic Field of | & /Year /34X :/3rd Year
Materials Science

sBf2% /Program /IR RI2 - SBIZHPIRIE : /Specialized | % H/Semester /RTFHR : /First term

Subjects for Undergraduate Program of
Applid Chemistry

4348 /Category /:/ M B EFBR/Day & Period | /:k 3-5/:k 3-5/:k 3-5/:k 3-5 :
/Tue.3-5/Tue.3-5/Tue.3-
5/Tue.3-5

FIB 1B /Course Information

B &S 15112301

/Timetable Number

REES 15160004

/Course Number

BA7#/Credits 2

R RE =8 : Lab

/Course Type

2 7 & /Class

RERB%Z ISF{LEEER | : Laboratory Work in Applied Chemistry |

/Course Title

BEYUKEL /AR ERRIRBERKE/////////3RF  H/\LE @EE/H5N wme/E2 B/HfE R=IT/AIR EAER
/ Instructor(s) E/mE mE/BER /L Xs/MN ZE/ORM /AR OERR/MEE OEZ/AII E=R/MER

HA/KO BF/NE BE/MARIN ELIA/B 40O 2E2/fH HER/MEE BREROKR BE//IW AR/
KB AI—=/FK ER/NNE BE/SE /P BAN/EH BE/RN FE/ER E—/FH BE/
wE =/ BZ/deRr #E/EE B—/MA KA/RBI B/HA : /Related teacher of the
Undergraduate  Program  of  Applied Chemistry/SAKAl ~ Wataru/YAMAO  Takeshi/YUMURA
Takashi/WAKASUGI Takashi/NAKANISHI Hideyuki/NORISUE Tomohisa/FUJIWARA Susumu/TAKAHIRO
Katsumi/SUGAHARA Toru/Wenliang Zhu/HOSOKAWA Saburo/ASAOKA Sadayuki/K

Z O fth/Other AV R—=22y TER EFRRIEMT 0 — 212t | PBL =HERIE /Project | DX EREEIE
&IB /Internship &E /IGP Based Learning /ICT Usage in Learning
O

EHERBODHIHEICLD
#IB /Practical Teacher

MBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

B | &9 FE S BlLE BeEwEtRIcBEY 25 NLMRERE SU0BE DMz BE2 AN LER
ZITO EHIC, BROEBR, REEOFEHICES —EDBIEZRRT 5,

T | Students conduct experiments aimed at acquiring fundamental skills in material synthesis, structure analysis, and property
evaluation related to polymer chemistry, inorganic chemistry, organic chemistry, and functional materials chemistry, while

also gaining experience in the entire process from analyzing results to preparing reports.

v

FEDFEBRZ /Learning Objectives

B | AEARORELS L UCERBEOHEATICOWTERT 2,

VARG DR & B1F. BIEBIBEIEICOWTER T 5,
MERCL2HDFENEDRE L ZORIEAXICOVWTERT 3,

AV T LI 37NV OERK. IEEBTROBBRISE L MEFERICOVWTRRET 2,
BRESREICL2YWEOREII OV TEN, EEROBRREHFICOVWTERT 2,
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UYVBEF b T LH T ADEREEDHZ 2L “?’%Z*i.“iactiﬁﬁ?xqﬂf‘@(ﬁ}%/f FTUDREEERT D,
ANt rOEREEL TEELES ﬁ&m&bUy%mﬁﬁ%E%

N7 LORARMIT 74— I2& 2B EMONBBEIRIELEE

ZRREORIGEREER & EE T RN F -5 RE L. KISEKER @ﬁ$$ﬁ%ﬁ%76
AFVTHI AT TS 74ICEBIF 70D ETILT IV ORHICOWTERY 3,

HIBREESR IC & 5 DNA YIRT RS DRENTIC D WL TIBfR S 5,

To learn the experimental technique for emulsion polymerization.

B

To understand the mechanism and procedure of saponification reaction and repreceipitation.

To understand the method for molecular weight characterization using Uberode viscometer.

To learn dissolution of amphoteric metal substances and stoichiometry.

To learn recrystallization and purification of substances and understand suitable condition for the growth of single crystals.
To examine the impact of preparation conditions on the vitrification behavior and understand the color of metal ions in the
glass.

To learn the synthetic procedures for simple organic compounds and the distillation technique.

To learn the isolation technique of organic compounds using column chromatography.

To learn the basics of reaction kinetics by determining the reaction rate constant and the activation energy.

To learn separation of proteins by ion-exchange chromatography.

To learn analysis of DNA cleavage reactions with the restriction enzymes.

BEDERE O FHBEX / Fulfillment of Course Goals (JABEE BS&EHRIE d &)

]]]%

| O | ik

REETEIEE /Course Plan

No. IEH Topics AZA Content
1 B | 2EXRBROLSLLEHE FERRICET 2 —BNEERE, REICERZEET 57-00FEEHEFL,
% | Guidance and safety | To learn safety and important points for experiments
education
2 H | Al: EFEEE =L DES B E — L DOIULEES L VRSB OHLE
= | AL Polymerization vinyl | Emulsion polymerization of vinyl acetate.
acetate
3 B | A2 FAICE 2RV EZL | RUBKBEZLOIFALKICEZRY EZLTILI—LOAERK. RYEEE = /LOBLK
TIA—LDER - BLEKICEL | BR
DRV ERRE =)L OFER
% | A2:  Saponification and | Synthesis of poly(vinyl alcohol) by saponification reaction, and purification of
reprecipitation of poly(vinyl | poly(vinyl acetate) by reprecipitation.
acetate)
4 B | A3 ®ERICEZ2FRVERE | MERCLIBELZRVEBE-LOT L M BAREZAVWZOFEAE
ZILODFEAE
Z | A3: Viscosity measurement Molecular weight characterization of poly(vinyl acetate) by viscosity measurement.
5 H | Bl: 2avnRvO&aK HhUDLIaINVEERL. BELMEEISAIT2MESETROABRIGE LML
EYMDILFERICDOVNTES,
Z | Bl: Synthesis of alum | Bl: Synthesis of alum (potassium aluminum sulfate)
(potassium aluminum sulfate)
6 H | B2: T 3"V oiEREEE ERLE=AVTLI aNRVORRERERRSIE. BEREICLI2PEORBEICOVLTE
O, BEREROBREHICOVWTERT S,

& | B2: Crystal growth of alum Through crystal growth of synthesized potassium alum, learn recrystallization and
purification of substances and understand suitable condition for the growth of single
crystals.

7 H | B3: UYEBIEH T RDERK UYBEF MY TLATZOEMEBL T, fEREMSE G - AERE) »H 7 ZICKk
IFTHEEFAND, -, H7RESBERUYWERML, H7 AP TOEEAF VDR

B BRY 5,
% | B3: Synthesis of phosphate | Through synthesis of sodium phosphate glass, examine the impact of preparation
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glass conditions (composition and cooling rate) on the vitrification behavior. Furthermore,
add a metal oxide to investigate the color of metal ions in the glass.
8 B |CL yranxtryohdmk () | Yova~ftr0E%8 L THELRSHRIGAE > NCKBIRELBET
% | Cl: Synthesis of Cyclohexene | To learn the synthetic procedures for simple organic compounds and the dlstillation
() technique.
9 B |Cx vyranxtryoidmk () | Yra~ftr0bp%d8 L THELRSHRIGAE > NICKBIRELBET
Z | C2: Synthesis of Cyclohexene | To learn the synthetic procedures for simple organic compounds and the distillation
(n technique.
10 | B |C3 AZL7AR NS 74 | W LVAR M 774 —ICLD2EMIEYODBEEIRIEE BB T 5,
Z | C3: Column Chromatography To learn the isolation technique of organic compounds using column chromatography.
11 | B | D1: RIGEREREMNT TRRISGRE EEH LTIV F —, IREMIEIC & ZFFR T F )L D HIKDBR RGO RIGER
EEHEEEHCIRVF—ZREL. ROREROEAZTELZERY 2,
Z | D1: Experiments in physical | Reaction rate and activation energy: Students learn about basics of reaction kinetics,
chemistry by determining the reaction rate constant and the activation energy of base catalyzed
hydrolysis of ethyl acetate.
12 | B | D2: &> /)0 AF VIR AR M T 74I0&BIF 7R ETILT IO
= | D2: Experiments in | Separation of proteins by ion-exchange chromatography
biochemistry
13 | B | D3: RN HIBREEZR 1 & 5 DNA SIlT &G DR AT
= | D3: Experiments in | Analysis of DNA cleavage reactions with the restriction enzymes
biochemistry
14 | B | £eo (201) DEinxesn (201) %175
%= | Wrap-up (Part 1) To review the contents
15 H| & (202) HEoFes (2m2) %175
%= | Wrap-up (Part 1) To review the contents
B4 /Prerequisite(s)
H
Ea

BEBEBAEE (FF - EF%) /Required study time, Preparation and review

H ATN—TIHhi, B4 LRABEBOEREZO—T—2a v TTH, AR -REAHXZEAL. BERICEL7-RETSML.
BITER/ — 2555, BB/ —POREERDDZEDHE, RAE L TRFIERDOHL, 1BEOFERV 2 BEOIE
BERBoBRWEDITOENTS Z &,

% | Divide into four groups and perform the above four experiments on a rotational basis.

Wear a lab coat and safety goggles, and attend in appropriate attire for laboratory work. Be sure to bring a laboratory notebook
to every session.

Submission of the laboratory notebook may be required.

Absences are, in principle, not permitted.

Be sure to complete one hour of preparation and two hours of review for each lab session.

#HRlE SE2E /Textbooks/Reference Books

H | £ERMBEORIONA XV A TTFR MERT 5,
Z | The textbook will be distributed during the initial guidance session at the start of the course.

PRIERHE D iR R O EAE /Grading Policy

B | 2TV, BRZERL, ER-HER - ERITEDLREELEE, BETSHIC CEINTENOEREETT L LI
b, T, HE - RBREBREREOALRSTREZONREZERL CFHMET %,
I | Each experiment is considered complete upon completion of the experimental work, analysis of the results, and submission

of a report including the procedure, results, and discussion.
Accordingly, evaluation is based not only on attendance and laboratory performance, but also on the quality of the reports.
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B | ISAEERI EEbhe T, BETRRTE HENLTWS,
Dl ERICHWTIE, ERELGBTFE 7 7 A VOERICERAL-/ — F PCEES T2 &
ZE | For D1 experiments, please bring the laptop PC used to create the experiment condition setting file.




