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RIB 9 %E/Subject Categories

FERSE/Faculty /ITERZFH/TEZRFE ¢ /School of | SEEREE/Availability | /B/F : /Available/Available
Science and Technology/School of Science
and Technology

555 /Field /ERMEREE/ICAEYF B FR/Year /2 HEXR/2HEX  /2nd
/Academic Field of Materials and Life Year/2nd Year
Science/Academic Field of Applied Biology

FRI2%/Program /EPERRB/EFEREIR : /Specialized | FHi/Semester /RIE M/ FE 8 . /First
Foundational Subjects/Specialized term/First term
Foundational Subjects

4>48/Category /AbF /4t : /Chemistry/Chemistry iE B EFR/Day & Period | /A 3-5:/Thu.3-5

FIB 1B /Course Information

B &S 14014301

/Timetable Number

REES 14061023

/Course Number

BA7#/Credits 2

R RE =8 : Lab

/Course Type

2 7 & /Class IGE

BRERBL L ZEBEEER : Laboratory Work in Basic Chemistry

/Course Title

BEYUKEL /ISFRAEYFBIZEE%REE  Related teacher of the Undergraduate Program of Applied Biology
/ Instructor(s)

% Dfih/Other A r—ry TERER | BREREEMN D —XRM | PBL EERE Project DX JER&IE

B Internship £ IGP Based Learning ICT Usage in Learning
O
EBRBROHHHEICK
LYY=
Practical Teacher
BMEFNY T B_PS2330

/Numbering Code

BEDBR - IE Objectives and Outline of the Course

H | EHRNACEEREOBEEZ2ENET 2, 610, ERICBVWTEBONIREREZFLI(ERT 22 LICLk > TENHRZHEE

EBAEEER,

BHOETDEHIT, PN LRBENEES ., WERROEFREEFALD &, BBR. XV /0B, BEOEEED DD -

Z | Main purpose of this practical course is to learn how to carry out basic chemical experiments. Furthermore, by analyzing the
data obtained by the experiments, students can solidify their chemical knowledge and develop chemical thinking.
FEDEEBIZE Learning Objectives

E3
H | EERBECHBORERNAIY KRVWAEBET 2,
ERBRERVZORERICOVTED, BIERORE L ERBE L OBMRICOWVWTERT 2,
BIERTE, PHRIGEVZOEEROERETERT 5,
F—ROBITEEZZV, LR—NDEXHEEEBT 5,
pH BIE R PR EEDERE 4 BRET 5,
BRLEMOTEF UL, BiER, TLC DREAEFS,
BEBRELRFET 2ARRICZ S,
HEDOEERE PN,
S R A A=)

DEBEEFI,

I | Acquire basic skills to handle instruments and equipment for chemical experiments.
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Recognize experimental errors and statistical methods for analyzing them. Explain relationship between precision of the

experiment and errors of the laboratory instruments.

Recognize acid-alkaline equilibrium, reaction of neutralization, and meaning of a chemical equivalent point.

Practice data analysis and writing lab reports.

Recognize basics for PH measurement and absorption spectroscopy.

Recognize acetylation of organic compounds, recrystallization, and basics of TLC.

Recognize organic reactions to identify functional groups.

Practice quantification of sugars.

Practice quantification of nucleic acid and proteins.

EiZEDERME O EEX / Fulfillment of Course Goals (JABEE B8&HRIE D )

JBE| IO [ ik

REEHEIEE Course Plan

No. 18 H Topics AA Content
1 H | H#1&8v% CFEEBREZITIICHT-> TORLHE L RRERLEBOMIRZHERT 2,

% | Indroduction Explain the safety in experiments and facts about liquid-waste disposal.

2 B | =558 2EROFE, FE, FEFEZMH L. RBEZHET D, FRLEZLFR—MIDWT
ORMEREWEFEZTIF L. LR— MEROAERIEES B,

% | Explanation of the experiment | Outline the principles, procedures, and precautions of all experiments and explain the
principles. Support problems and ways to improve on the reports prepared and
provide guidance on how to prepare the reports.

3 H | BAERAEICL2HFROBE | BAEATZRBL ¢ BRESHTEE L VEL CGBET 2, IHICHATXBERZALS pH
BEERDRE BIEEIC DV THS,

% | Determination of acid | Through potentiometric titration, students will gain a more detailed understanding of
dissociation constant of acetic | acid postponement equilibrium. In addition, students will learn about pH
acid through potentiometric | measurement using a glass electrode.
titration

4 B | ZERIEE D LINRIL X7 LAY FEERRKRD pH 24 ZL 38 TEARPNZRE L, pH ICX 2BRAEE
b Z R ERiR D O REBRIBEIMI D pKa [BEEKSH, pH ICLD X7 LA FOREHREE
DENEHERT D, MBEOLNBINZA R PILOGITICKY X7 LAY FOUEBEZS
S

Z | Ultraviolet  absorption  of | By changing the pH of nucleoside standard solutions in various ways and measuring

nucleobases the UV absorption, the pKa values of nucleobase moieties can be determined from
the curve showing the change in absorbance according to pH, and the change in the
dissociatio
5 H|BEER| RBORERLIC | BEORERLZITY ZLICLY, £E2FOEENLTIY KW BEBT 2,
L BEE

% | Carbohydrate experiment |. | Carbohydrate experiment |. Determination of sugars by color reaction
Determination of sugars by
color reaction

6 H | BEERI BEOBERELE | BIKOBEZROFBEGELEBI/ AT 774 — (TLC) ICL2BONEEE T DRE
AN ICBId 2 EBEBT %,

@ | Carbohydrate experiment Il | Acquire knowledge of specificity of sugar hydrolysis enzymes and separation of
Enzymatic  digestion  and | sugars by thin layer chromatography (TLC) and its principles.
separation of carbohydrates

7 B | 2V RXOBOAF VR A | AFVRIRIVATI T T 74 =108 B2 /X OBORBEOERRIEEZFR,
~h TTT 4 —

Z | lon-exchange Students will learn the basic operations of protein purification by ion exchange
chromatography of proteins chromatography.

8 B| &Y RXOBOBRXBON | RUTIZULTIRTFLOERE LT SDS-PAGE IC£2 XV /NI BEONBEZITUL,
(SDS-PAGE) SDS-PAGE DRI & 1R 1EHF.5%
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= | Electrophoretic analysis of | Students learn the principles and operation of SDS-PAGE by preparing
proteins (SDS-PAGE) polyacrylamide gels and separating proteins by SDS-PAGE.
9 B| &y 0B85 LiER (Gel | FIVEBI/OT M 774 —I2L2 8 R0BOHMETV., TORBELVH T LY
filtration) A< k757 4 —DEKBEFEEFSR,
= | Gel filtration of proteins Students learn the principle and basic operation of column chromatography through
the separation of proteins by gel filtration chromatography.
10 | B | BEEESN | BEEPTE | BB EYPOBERECTROGRLZFENLRISIC LY RS 2,
DREE
Z | Organic Qualitative Analysis | | To confirm the presence or absence of functional groups and elements in organic
Identification of functional | compounds by characteristic reactions.
groups and elements
11 H | BEEESI 7I/BOR | 7TI/BE2EB/ O M 774 —ICLVABREL., I0ITUERBICES2TI /B
TE & DT DEMEDTZITI 0
= | Organic Qualitative Analysis Il | Separate and identify amino acids by thin layer chromatography, and conduct
Identification and qualitative | qualitative analysis of amino acids by further chemical reactions.
analysis of amino acids
12 B | BEEEDTIN 7EFLYY | TEFALY Y FLBREZEHAL. INZ2EB//7OX N7 74 —%2AVTHRT %,
FILER DA
Z | Organic Qualitative Analysis Il | Synthesize acetylsalicylic acid and confirm this using thin layer chromatography.
Synthesis of acetylsalicylic
acid
13 | B | BREUEDT EHFEHD | NMR TILEYZREY %,
NMR
% | NMR of low-molecular-weight | Identify compounds by NMR.
compounds
14 H| ol ERETBL CRAEARAFTHOHRDI-HODE LHEIT,
% | Summary 1 Make a summary for confirming the basics learned through the experiment.
15 H| £&oH?2 EREZBL CRAREARAZTEHOBRBED-ODE LHEIT,
% | Summary 2 Make a summary for confirming the basics learned through the experiment.

JB1&515 Prerequisite(s)

H | ZEREARKEGEERRS L UOFHEAFTREERTRRICMALTWSZ &,
% | Students must have Student Education and Research Accident Insurance with its Disaster Liability Insurance.

RERRNLE (FEB - EBS)

Required study time, Preparation and review

B | RERICKN > TERNREERREZTDICTFE - BRLTECI L, BREBATIZERHEFTI L, ERLKR— 2R
Hez3zs, LER— FORBHIEFRERNET S,

LR— MERRICBEWTHADOXELS|IAT 2L, 5|AEMAPBEEICONS LS ICKRET DL &b, HAZREFTI L,
SIAMDFRFRELEOHREL TEWIT AL, EECATEROT 4%, BEFLERE LRV &, BAPERLZL R
—ZBEMER LD E LTRHELAEWT &,

T | The students are expected to 1) read the text carefully before the classes and understand contents and skills of the

experiments; 2) attend all classes and be on time; 3) turn in lab reports. A student without lab report will be recognized as
an absentee.

In your report all literatures should be cited correctly and declared clearly as references. Do not change the original sentence
of literature cited including its typographical error. All data in your report have to be from your own true results. Do not reply
a report written by any other persons.

HRE SEZE Textbooks/Reference Books

B | EREYERBEREORZEFERBICERT ). Z20F5| & (RPLEMHEAFR)
= | A textbook edited by teachers of Faculty of Applied Biology: Safety guide for experiments and laboratory exercises, Safety

Management Center, Kyoto Institute of Technology




14061023_{b S EBFEER

HE L LR—FORSBRICMNZ, EEREIEET D, RKRBICTHI)EDRRBROBRES FMICHET 2,
Grading will be based on attendance, lab reports, assessment of students' performance in the lab, and an exam at the end

B m

of the course.

BiIChaL
None.

B D
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