15560008 _#48E0 T 1l (3Q)

2026 FEZ T/ R

RIB 9 %E/Subject Categories

IR /Faculty /TE®R%E : /School of Science and | S&EERIz#/Availability | /& :/Available
Technology
FI5% /Field /¥E - MHREFE : /Academic Field of | & /Year /34X :/3rd Year

Materials Science

SR /Program /IGAC 82 - SRR HEPIRIE : /Specialized | F#A/Semester /% 3 4% : /Third quarter

Subjects for Undergraduate Program of
Applid Chemistry

4348/Category [/ iE B EFR/Day & Period | /A& 5:/Thub

FIB 1B /Course Information

B &S 15521101

/Timetable Number

REES 15560008

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL HEEEDNTF1LE 1l (3Q) : Functional Molecular Chemistry I

/Course Title

BUHES /=% B/ EE/SHE HBZE : MIYAKE Yusuke/SOTOMA Shingo/YOSHIDA Yumi/

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

RHERBRODHDHEIC &
Y=

Practical Teacher

BEF>NY >
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | WEBELCZOXRENLRETHD, I TH. N AEBAIMICOVWTHEERT 5,
BE—R (A—) TlE. EFEFEZERETE2OREICOVWTEET 2, HXEDOFRE, [, BonsEReEH®, BBLLE
T, WA TFOEBE, RIS, FEOBREBVEIL, EOFEZAVS, H50IE, BirabEniE, BNZERTE 207,
HtrcE B L5k B,
KE—IR (K—) Tl - E0E - lldzdRe Lz, BERENT. T8, A XYV JICOWTEEBT %, RETIE. &9
FED [MAZRZTVBON] & WS YRR

Z | This lecture is an advanced course of fundamental physical chemistry. Here, bio-instrumental analysis is lectured.

In the first half, spectroscopy is described based on quantum chemistry. Students should learn basic knowledge of
spectroscopy and characteristics of various spectroscopic methods in order to consider evaluation on functional molecules
by connecting information obtained from the each method.

In the second half, structural analysis, quantification, and imaging targeting nucleic acids, proteins, and cells are described.
The lecture organizes the physical principles of "what is actually being captured" by each analytical technique. Through this
process, students will cultivate the foundational knowledge required to construct appropriate experimental systems based
on those principles.

FBEOEEHIZ Learning Objectives

B | XiEFE2RT 5,
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BRemlE L BRT 5,
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AIREAD S EEBET D,

Ko - T DNEEEET D,

WRHEBNMR - ESRIDHEZBET 5,
BENMTEEERT S,

PHEEL LS OCHEAEEERT 2,
BEDNE - piTEeEAEbEBESFOTmEEZZEZ >N D,

b

Comprehension of X-ray diffraction.

Comprehension of enzyme-linked immunosorbent assay.

Comprehension the principles of flowcytometry.

Comprehension of observation methods using electron microscopy.

Comprehension of thermal analysis.

Comprehension of fluorescence imaging techniques.

Comprehension of basic for spectroscopy

Comprehension of visible and ultraviolet spectroscopy

Comprehension of infrared and Raman spectroscopy

Comprehension of magnetic resonance (NMR and ESR) spectroscopy

Comprehension of mass spectrometry

Comprehension of spectral instruments and measurement methods

Consideration of evaluation on functional molecules by connecting information obtained from each method

il

BiZDERE O FHBE# / Fulfillment of Course Goals (JABEE BSERIE D &)

B | IO [ ik

REHEIER Course Plan

No. 18 B Topics AZA Content
1 B | #XEEIE ERICETER | AT ML, S5 BFRELIRLYF %M, BR, Y70V XF—K
IR - FFHpE (1) PRUX, Lambert-Beer KR, FA(HK - Bk), M€
% | Basic of spectroscopy, Visible | Spectrum, Resolution, Electronic state and energy level, Transition, Jablonski diagram
and ultraviolet spectroscopy | Absorption, Lambert-Beer's law, Emission (Fluorescence and Luminescence),
for biochemistry (1) Circular Dichroism
2 B | £FICEITERIN - FEFH4HH | Bradford &, BCA L. ELISA &
% (2) 7An—7, Stern-Volmer 7’0 v b, PCR %
= | Visible and ultraviolet | Bradford, BCA, ELISA methods
spectroscopy for | Probe, Stern-Volmer plot, PCR method
biochemistry (2)
3 B | £1FICBT 250N T | IRE). BEL. KAVEM. 7~ EH
Kk ML L EFIFEEE QBN
& | Infrared and Raman | Vibration, Scattering, Infrared activity, Raman optical activity
spectroscopy for biochemistry | Introduction to Microscopic spectroscopy and Quantum chemical calculation
4 B | £#tFICBIF2EEDITE FAB. ESI. MALDI, TOF, LC-MS
& | Mass spectrometry for | FAB, ESI, MALDI, TOF, LC-MS
biochemistry (1)
5 H | &R 128 ER | MEER, RCVBRAEER. F——1UF—mR SEHE
(NMR - ESR)&i%& (1) 7’0 k>~ NMR
% | Magnetic resonance (NMR | Magnetic resonance (NMR and ESR) spectroscopy for biochemistry (1)
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and ESR) spectroscopy for
biochemistry (1)
6 H|lEtZIcEr2@aER | A NMR
(NMR - ESR)&38i% (2) 3% NMR
& | Magnetic resonance (NMR | 1H-NMR
and ESR) spectroscopy for | 13C-NMR
biochemistry (2)
7 B |£tFics 28I EB | ZXRTNMR
(NMR - ESR)&3ti% (3) FRYVI bTvEVS
Z | Magnetic resonance (NMR | 2 dimensional NMR
and ESR) spectroscopy for | Labeling and trapping
biochemistry (3)
8 B | PEER DICEOERE, SEHNEORFH. AT MIVENT, HEED T OFFMICE I 2 RER
= | Intermediate Test of basic of spectroscopy, features of each spectroscopy, analysis of spectroscopy
and evaluation of functional molecules
9 B | X#REHT X#peznFE BT, BRERADIGH
Z | X-ray Diffraction (XRD) Generation of X-rays, diffraction phenomena, and applications to powder samples.
10 | B | BRRENEE THBR, U N v FiR BEER
% | Enzyme-Linked Enzyme labeling, sandwich ELISA, and indirect ELISA.
Immunosorbent Assay
(ELISA)
11 | B | 7A—HA FXbU— BIABEL EAIAEEL. KFEVRT L, V=T 4 TV AT L BTG
& | Flow Cytometry Forward scatter (FSC) and side scatter (SSC), optical systems, sorting systems, and
analysis examples.
12 | B | BFBEHE ZEUEFEMES LOEERNEFHEMBEOLEA L. BEAE. B
Z | Electron Microscopy Mechanism and characteristics of Transmission Electron Microscopy (TEM) and
Scanning Electron Microscopy (SEM), fixation methods, and observation examples.
13 | B | &9 RERST. BREERE
& | Thermal Analysis Differential Thermal Analysis (DTA) and Thermogravimetric Analysis (TGA).
14 | B | @A x—27 HABEMEE., X7 A—T BRERAA -V
Z | Fluorescence Imaging Fluorescence microscopy, fluorescent probes, and super-resolution imaging.
15 | B | N1 FHEBOTOER INEFTEALLERNANRZRE 2. EROSAMZBN
% | Practical  Applications  of | Introduction of practical application examples based on the fundamental knowledge
Bioinstrumental Analysis learned in previous sessions.
[E1EZt4+ Prerequisite(s)
B | MECZEOXRENLGRETHEINDT, TNODEBEMNELET S, £/, EFIEPHE - YEFOERANFLLETH S,
Z | This lecture is an advanced course of fundamental physical chemistry, and students therefore need to acquire it. Basic
knowledge of mathematics and physics as well as quantum chemistry is also required.
BRERENZE (78 - 285

Required study time, Preparation and review

H | #E. #&EARICET2RELHRT, |FKEEEOREFEZET 2,

Z | A homework related to the lecture will be given every week, and it takes about one hour.

HRIE S%E2E Textbooks/Reference Books

H | BE#RENAEGRT S, 2EE2F. AL1ARLEBHIC [N FEBOWAPY] BRAEV ATV T 74 v 0)&ERT 5,

Z | A printed matter is delivered in every lecture. "Introduction to Instrumental Analysis for Biochemistry" (Kodansha Scientific)
on the Monday and Thursday section will be used as a reference book.

BB D iR R VEL# Grading Policy

B | A1 50% A1 50%DFREHMAET 5,
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WINhb, BETIRRT 2 LA— B L URE L PRFARICTHET 5.

b

The score is estimated by the average of the Monday section(50%) and the Thursday section(50%).
The method of evaluation is based on reports or tests given by every class, and result of intermediate test.

E =A% Point to consider
FI3v+—2—ICHETD. BBLIRII=E (7321 ~8) AHEHL
Z29~15) AEHL, REExE 11/19 ICEkT 5.

I | B8
el

HERE 11/16 (CEEY 5. KB 1RIEAR (&7

B

This course will be offered in the 3rd quarter. Monday's class will be taught by Miyake (syllabus 1-8), and the exam will be
held on 11/16. Thursday's class will be taught by Sotoma (syllabus 9-15), and the exam will be held on 11/19.




