F1 B4 Course Title B AAL SR B 22 55— [Research in Chemical Sciences and Engineering 1]

FEZEREA Subtitle

EFEHR Instructor et e CRFEERaL )

B L% B Other Instructors | T{EIREH S

1 HFE3I Course Type

BASEEE T Year 2023 B EIZFE S Course Number

B Semester BliiKia BAf7 % Number of Credits 4
ZEMRE Type of Class FEhk - 524 YRENR Year of Eligible Student 1~3
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQUI 7001

1% R =18 Other Information

BEEEH K Class Method

+—")—F Key Words
wEbar, B, T, fmsUERR

23D H4E Course Objectives
(LA B2 KRR T — < I DWW TR E5R SUER A 2B 15T 57012, e HE ORE oL LIz, [ERl 0@
HEL TR HEE T 5,

FI|3% H4Z Course Goals
BE LB OFREDOIIFEZE L . 2 A OB BB T LD BRI &5 SRR T 148155,

{2 % 5@ Course Schedule
(LB EOFEEAIRR L, ZUT W TEEICER MR 2TV, TOMRBEIERIEL TAFKT D,

EFEFE (FE EBE)EOARELS E Homework
Fhp T —FIEEL TR, N EIIT 2L ORI A ET 5, HF R REMIENEREND,

REEEM D EHEL A X Grading System
TR YRR T 5, PRIFEETORE, FRE~OTWM AR, TG LI X > Tl 2,

=P ERBIE D E4Y Other Faculty Requirements

TX AL #F B Textbooks

FEEI5E R E Reading List

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

{i§# Additional Information
BETHLITHNERRFRHCHEAREZ 1T | BIEREO LI/,




F1 B4 Course Title B AAL A FE - f5E 5 [Research in Chemical Sciences and Engineering 111]

FEZEREA Subtitle

EFEHR Instructor et e CRFEERaL )

B L% B Other Instructors | T{EIREH S

1 HFE3I Course Type

BASEAEBE Year 2023 B EIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 2
ZEMRE Type of Class 1 &R ENR Year of Eligible Student 1~3
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7101

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
EEEOW R BT ERIEEE RBLVELDET LB T —ia Bl BRI (bR

23D H4E Course Objectives
LA AT T DI H T2 > T EERDFERFIL - FIEOH RO, IFRRROTVELD TV BT —ra ik, 55E
\Z LD SCEDHED 52 AR TFE L, R -8 E L7 D700 O R AERERE 125D,

F| 3% B4§ Course Goals
AN RS LU TR R D RSP EBRGE IoTF LBr T —arfe ) BB EL D6 ). 0 BFBRTREE /)% 4 I
=9,

{2 % 5@ Course Schedule

- LHRRICBIT AR FEITBW T, KEFAOHISE - FE OEBIRBUIZIS U ClEE., LL N OREATH 28Iy, #ED A
AR T D,

1) 5T —~< 2B 2 WP SRR, FHEZZIT T 572D O EBRFIEON R - FRICE 3258 8% 5.2 . £ OB RIS
CCHER T RANARZ G 2 | JORERRD ERDIHFE TS, MEBISU, HE, LAAR—MEHZROL LT, Fhk -1
T EAT,

2)FFER DI ELD | T LB T — a2l AEOEMN) - BHFRFEEE1TI, FFIC, imERRICIF R R £ | TOMRA
IR ORI LYo T — L ar T A EIEORRE AT,

3) T A GO CHEEEOIEE LT, IFZER B2 im A IS PR BB £ AL T, Bpiidfiam e LT3R
EATHZEDTEDREN HHD), BAGE - FFELHIC, WY TR LD N TELREN 2 FHFEE LT,

DI MV 2L T, i IRAIGHE LU COBT 72 FZBRIEDBRFERE /0% & IR AR IR GE ) - FR 5 218 7% 5,

EHPE (FE-ETHENDRHNELESE Homework
2 BRI L IROFEER - W FCEERE e T 7= 8D D+ 53 7 HEf 238

FEST M D E#ELF L Grading System
H & A7 A A L TE I 722 L 7R — MERR (50%)  BFRA D RS (50%) ZF A IZRHM 32,

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title ek At 45w 1 [Modern Trends in Chemical Sciences and Engineering I]

<

SEEREH Subtitle A k2555 I [Modern Trends in Physical and Material Chemistry]

EHE# B Instructor Wt FERST IMATSUI Masaki] (PP IE )

L 8 Other Instructors | =M [EBH[KUWATA Naoakil(W'& - M EMFZekEAE), FA F5M[AOKI Yoshitakal(CLEHFSE
Be), fRA & [IIDA Kenjil(flREERIZAFZERT), #8585 F1ZZ[FUKUSHIMA Tomohiro J(BEZAJF
Fele), 2378 BEINASU Akira](FRZ2AFFERE)

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 095111
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7111

## B EIH Other Information

B EEEH K Class Method

F—r)—K Key Words
inorganic synthesis, defect thermodynamics in solids, solid electrolytes, nanomaterial, water, chemical sensing, battery,
transition metal sulfide

2% d B4E Course Objectives

This course aims to provide opportunity for students to contact with different majors’ professors and to expand students’
horizons. In this course, professors explain the basic concept and overview absolutely essential for understanding of advanced
research topics, and introduce their recent research works.

Topics introduced by professors are: Low temperature synthesis process for highly crystaline layered alkaline transition metal
oxides, Metal/oxide—electrolyte heterointerfaces boost power generation of protonic solid oxide fuel cells, Lithium diffusion in
solid—state battery materials, Theoretical and Computational Study on Nanostructures under Light and Voltage Bias,
Physicochemical Properties of Water under Strong Coupling, Molecular recognition electronics based on materials chemistry,
Development of Metastable Nanomaterials for Next Generation Battery Cathodes, Development of new functional polymorphs
in transition metal sulfides as active materials for sodium secondary batteries

FI|3% H4Z Course Goals

Through a series of lectures, students understand various fields of chemistry and are expected to expand their horizons.

{2 %5 Course Schedule

Detailed schedule will be informed one month before the start of this course.

List of lecture titles in this course

*Low temperature synthesis process for highly crystaline layered alkaline transition metal oxides
*Metal/oxide—electrolyte heterointerfaces boost power generation of protonic solid oxide fuel cells
+Lithium diffusion in solid—state battery materials

*Theoretical and Computational Study on Nanostructures under Light and Voltage Bias
*Physicochemical Properties of Water under Strong Coupling

*Molecular recognition electronics based on materials chemistry

*Development of Metastable Nanomaterials for Next Generation Battery Cathodes

*Development of new functional polymorphs in transition metal sulfides as active materials for sodium secondary batteries

EHPE (FE-ETHENDRHNELESE Homework

Students will be required to submit reports after the lectures.

RAESEMDEZE LA X Grading System

Students are required to attend at least 70% of the lectures. Evaluation as pass/fail will be based on the submitted reports.

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

EE i R= Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G063

AEZEDR—LR— Websites of Laboratory
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/
https://www.cse.hokudai.ac.jp/en/

{i5# Additional Information




YN
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F1 B4 Course Title Je i 1t 1 [Modern Trends in Chemical Sciences and Engineering I]
A
=

PN
o T
SEEREH Subtitle ¥ AL #453 I [Modern Trends in Organic Chemistry and Biological Chemistry]

EHE# B Instructor JERYR % [TOKESHI Manabu] (K2 TR F525%)

L B Other Instructors | /)NEJF ZRAE[OGASAWARA Yasushi](LEHFZERR), E5ek [EFIMAEKI Masatoshi](L %
TFFERE), $fH HR[KAMADA Ruil(BRZMFZERE), A4E fE#AISHIGAKI Yusukel(BEFAFSE
Be), HE B KHELYURINO Taigal(TZ2WFFERE), KH A E[IYONEDA Tomokil( T.22HFFERT)

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 095112
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7111

## B EIH Other Information

B EEEH K Class Method

F—r)—K Key Words
S AR, BRI, ROCERELT, BRI, APby, ICHAEMLS:, ~/7al A7 M

2% d B4E Course Objectives

FR L - AL BHO-RBIZA RELODORHVET, R T, SRR b AW b0 B Ot EHifE 4
5 T LR D ARSI OV TEE L, &FTOR U RICOWTHIBLL 7212 12 BB O ZE S BRI OV TR UET,
HRELE: - ARG ORR 2 72 Ry Z AT OWTETER L £97, RO m# b A LFEIcBEL T B 07 AT 7
DIREEF LR —MRET DI/ HZEN EEETT,

FI:ZE B4E Course Goals

L. Zed 22 AR b7 - AT B O A BT 5 L T BEL R D AR SRIZ DUV TR T & 5,
2. S OGHA T AL DR Y 7 AT OWTCRRIATE S,

3. N\ T TR BB HE ORI THImL ., Tk T 2N TES,

4. BEDTAT T EHBEVIAERFRIREN TED,

{2 %EHE Course Schedule

L. AL ARENC AV AT MEFEAFT v A 70V AT MU RO L e~ A 70y AT MU 2 B35 £ T
VR EARI S FOET,

2. Jeli= AV O AT MU RSO YAV 0 AT MU OV TR LET,

3. Selm M L BRI DRSOy ZIZOW TR LET,

4. SeimS AL A A O T R AR L BRI RO R e imt e i L £,

5. Selm AT HEZE L T AT A B RO T2 DTS & B A S 7 T A IR o 0 S D A B 24
e O =S I

6. SelmfiE AL RSBmO E A LA SOV TR LETYS

T, AT A AL | RS SO RSB RN T S A A L DB ST SV TR L E T,

8. JIRSUS AL : n B & L L LT B B L L E D FUSIC BT 2R DAL A DV THIIL £,

EHPE (FE-ETHENDRHNELESE Homework
AEE T, wEFEE (LR —N N E2on, fRESNH B S TICi_RELET,

FEST M D E#ELF L Grading System
FEREFE(20%) LR —MBOWIZE > TEHMIL 97, LAR—NE, & RHEIGEM O RICHE-STIRELET, RO 7 FILL
L OHENTA T D720 DA SR T,

=P ERBIE DS Other Faculty Requirements

TX AL HFE Textbooks

FEEISE R Reading List

BMAHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G051

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering I1]

EEZEH Subtitle Leading and Advanced Molecular Chemistry and Engineering IA - 2023[Leading and
Advanced Molecular Chemistry and Engineering IA — 2023]
HI# A Instructor AR PE—HR ISHIMORI Koichiro] (R2EBr BRI 52 5%)

1HL S Other Instructors | Peter BRZEZINSKI (Stockholm University), #£H F1A[SADA Kazuki]GRFF2202), N H %
[UCHIDA Takeshil(# A 72 05¢)

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 095121
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B EEEH K Class Method

F—"J—F Key Words
Electron Transfer, Proton Transfer, Respiratory Chain, Cytochromes, Kinetic Analysis

2% D BE Course Objectives

The course aims to provide students with a foundation in the basic concepts of biophysics in electron and proton transfer.
Topics will include functional and structural characterization of protein complexes in the respiratory chain. Basic ideas of
diffusion, thermodynamics and kinetics will be discussed in the context of biological processes. Fundamental concepts that
underlie biomolecular interactions will be discussed and biophysical methods that are employed for the structural analysis of
these systems will be introduced, and some examples of the recent advance in this field are also included.

FI:Z B4Z Course Goals

After the course students should know how to explain thermodynamic principles if biological energy conversion. Account for
the structure of membrane protein complexes for electron and proton transfer in the respiratory chain and photosynthesis.
Account for processes of electron and proton transport proteins in the respiratory chain and photosynthesis. Account for the
mechanisms of energy converting systems in living organisms. Understand spectroscopic and other physical and analytical
methods for studying membrane processes. Understand modern biophysical methods to study molecular mechanisms in
respiration system.

{2 %5 Course Schedule

. Introduction and Guidance

. History, Peter Mitchell and Chemiosmotic Theory

. Protons, Other lons and Membranes

. The Respiratory Chain, Complexes I, IlI, IV; Reduction of O2
. Proton Transfer in Biology (Grotthuss Mechanism); Kinetics

. Electron Transfer in Biology (Bacterial Photosynthesis)

. Recent Advance of Biophysics in Bioinorganic Chemistry —1

. Recent Advance of Biophysics in Bioinorganic Chemistry -2

CO 1 O U1 v W DN —

#FEPE (FE - EE)EOARELESE Homework

Short essay will be assigned at the end of each lecture.

ARl D EHEL AL Grading System
The final grade corresponds to a weighted average of the results of the essays (40%) and two reports on the lectures of
“Recent Advance of Biophysics in Bioinorganic Chemistry” (60%).

=P ERBIE DS Other Faculty Requirements

TF AR F]F Textbooks
No textbook required. Handouts will be distributed.

EE i K= Reading List

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G059

B D HR—L_R— Websites of Laboratory
https://www.su.se/english/profiles/brzez—1.181925
http://wwwchem.sci.hokudai.ac.jp/ matchemS/english/index.html
http://wwwchem.sci.hokudai.ac.jp/ " stchem/en/

{i5# Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

B EREH Subtitle Leading and Advanced Molecular Chemistry and Engineering IB — 2023[Leading and Advanced
Molecular Chemistry and Engineering IB — 2023]
EEHE Instructor 7&K BF— [SHIMIZU Kenichi] (il SERHFAF 72T

1HL T Other Instructors | E. PIDKO (TU Delft), Y. YEING (CUHK), C. SIEVERS (GT), M. LUNDBERG (Uppsala U),
B f —[IIDA Kenjil(tgERL 205807, &EE FE[TOYAO Takashil(BREERL 49 AT,
HE IBFEINAKAJIMA Kiyotaka] (IR AHFET), 8P F=AHIASANO Keisuke] (AL~

)
FIBFER Course Type
BASELERE Year 2023 B[4 2| %S Course Number 095122
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FREER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_REQEL 7121
1% R =18 Other Information
BEEEH K Class Method

F—r)—K Key Words

catalysis, reaction mechanism, catalyst design, catalysis theory

2% B4E Course Objectives

R bR OSEEE T AME ThD, A AL EME N ER TEDO | FIIICH TEMITH SV BL.L AR
TWD, F-. BRI THEE B 5 DL FI AL Z ROV SR HZ DT, BRBEAMOBLE CHOEEENE W, L L
D5, FERRO AR SO SN TEHETHY ZOEAFRHICE T2 ZEIE R R E® ETHD, $-, =X —FH%
ARSI DB S EHERF T 52 T, BiSCm RSO E B M ELT2 8 R A E O 7 A 13D TEE /R0
SR TH D, AR T, ARG AR AR DR L~ L OIFFEE DS, il BT IREERER | BB T-im 1 TAR 22 L7 A
FHBERE . ARIEAE A TR D70 OBFR TE, AR FH B IC BT 2MNATTY, Fi. ZNOLOFIEZIGH T2 L TRk
SNT-FBEBAFE D BLIRZ2 SN2 DWWk 25, AFEFEZ WL T, MBEAR O 7 b T —12 k> Tt AR TR O 58 B
FERPLE EERNARE XL 245,

FI:Z B4Z Course Goals

By the end of this course you will be able

1-1. to acquire fundamental knowledge of halogenation

1-2. to understand different methods of halogenation reactions

1-3. to learn applications of halogenation reactions in the synthesis of useful building blocks

2. to explain advanced techniques and methods used in computational modeling of heterogeneous catalysts

3. to explain quantum mechanical methods to investigate catalytic reactions

4. to explain how X-ray spectroscopy can be used to probe electronic and geometric structure of molecular catalysts
5-1. to correlate structure and composition of zeolites with the activity, selectivity and longevity in catalytic processes
5-2. to judge the advantages and disadvantages of using mechanical energy instead of heat for specific applications

{22 5HE Course Schedule

1-1. Introduction of the background of halogenation

1-2. Discussion of different approaches of halogenation reactions including halide substitution, electrophilic halogenation and
radical halogenation

2-1. Introduction of different halogenating agents. Their effects on reactions will be discussed.

2-2. Discussion of different methods including metal catalysis, organocatalysis, photo—triggered halogenation, and
electrochemical method

2-3. Discussion of asymmetric halogenation

2-4. Discussion of applications of halogenation reactions in the synthesis of different building blocks. Their synthetic utilities
will also be discussed.

. Computations, Modeling and Catalysis

. Chemical Complexity and Performance Metrics in Catalysis

. Basic of Quantum Mechanical Method to Investigate Catalysis

. Insights into molecular catalysts from X-ray spectroscopy

. Structure—Performance Relationships of Zeolites in Catalysis

. Fundamentals and Opportunities of Mechanocatalysis

CO 3 O U1 v W

Since the course schedule may be changed, please confirm final schedule.

#HFE (FPE-EE)FONELSE Homework

Students will be asked to write a report at the end of each lecture.




BBl D B HEL AL Grading System

Grades are judged based on active attendance records and reports at the end of each lecture.

fh S IMBEIED E M Other Faculty Requirements

THX AR #F]E Textbooks

B S5 XM Reading List

B BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G060

HREDHR—LR— Websites of Laboratory

{#§# Additional Information




F1 B4 Course Title ik At 4 i@ I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Leading and Advanced Molecular Chemistry and Engineering IIA - 2023[Leading and
Advanced Molecular Chemistry and Engineering IIA — 2023]
EF#A Instructor F#k 4% IMURAKOSHI Kei] (RZFBx B2 5055%)

BB Other Instructors | Yen—Ju CHENG (National Yang Ming Chiao Tung University)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095123
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
Organic Chemistry, Polymer Chemistry, Optoelectronics, Organic Semiconductors, Conjugated Molecules

2% B & Course Objectives

In this course students will learn design, synthesis, characterization and applications of organic materials for innovative
optoelectronic applications, such as chemical sensors, nonlinear optics (NLOs), organic light—emitting diodes (OLEDs),
organic transistor (OFETs), organic solar cells (OPVs) and photocatalysis. Particular emphasis will be placed on the classic
examples of organic materials including semiconducting polymers, small molecules, molecular devices, self-assembled systems
in the literature. Students will study how structure in organic molecules dictates materials properties and ultimately controls
function. The objective of the course is to learn structure—property relationships in organic—based functional materials.

FI:Z B4Z Course Goals

The goal of this course is help students (1) understand the fundamental working principles of organic optoelectronic devices
such as device physics, device engineering and fabrication; (2) understand the molecular design, molecular engineering and
structure—property relationships to achieve optimal function of materials and properties; (3) familiar with the synthetic methods
and tools to prepare state—of-the—art organic and polymer materials.

2 51E Course Schedule

1. Introduction to organic materials chemistry

2. Organic thin film transistors

3. Organic solar cells

4. Visible-light—driven organic photocatalysis for hydrogen evolution

5. Advanced carbon—carbon bond formation for synthesis of organic semiconducting molecules and conjugated polymers.

#FEPE (FE - EE)EOARELESE Homework

The basic parts of a Physical Chemistry textbook covering the sections of Quantum Chemistry and Thermodynamics.

FEST M D E#ELF L Grading System

One final written exam will be given to students for the grading.

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

FEEI5E R E Reading List

S BAR—LR—T Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G06 1

AEZEDR—LR— Websites of Laboratory
https://sites.google.com/view/yjclab?pli=1

{i5# Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Leading and Advanced Molecular Chemistry and Engineering IIB - 2023[Leading and
Advanced Molecular Chemistry and Engineering 1B — 2023]
H %A Instructor FiE EE [ITOH Hajime] CRERBE T 52 AF2ERE)

L 8 Other Instructors | Jeung Gon KIM (Jeonbuk National U), SAJIKI Hironao (Gifu Pharmaceutical U), A£&H {5 5]
[KUBOTA Kojil(L5¥#WF4Ept), Bl 24ELJIN Mingoo]

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 095124
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B EEEH K Class Method

F—"J—F Key Words
organic chemistry, organic synthesis, mechanochemical synthesis

2% d B4E Course Objectives

Organic chemistry is a field of study that is important for the effective use of resources and for supporting people’s
comfortable and healthy lives. In this lecture, leading researchers from abroad and Hokkaido University will give intensive
lectures on organic chemistry fields that have been developed remarkably recently and will be useful for students to have
knowledge in the future. The courses will cover mechanochemical organic synthesis.

Fl|3%E B 4% Course Goals
After the completion of this course, you will be able to know concepts and recent progress in mechanochemical organic
synthesis.

{2 %5 Course Schedule

Course Schedule (the order of the following lectures is subject to change)
1. Mechanochemical organic synthesis I

. Mechanochemical organic synthesis Il

. Mechanochemical organic synthesis III

. Mechanochemical organic synthesis IV

. Research proposal |

. Research proposal 11

D O = W DN

EHPE (FE-ETHENDRHNELESE Homework

Students will make proposal presentations and reports.

RAESEMDEZE LA X Grading System

Grades are judged based on attendance records, presentations, and reports during the course.

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

SEZ 5 E K™ Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G062

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
Other instructors: Prof. Jeung Gon Kim and Prof. Hironao Sajiki




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Chemical Engineering Thermodynamics[Chemical Engineering Thermodynamics]

EE#B Instructor Bt Few] [KIKUCHI Ryujil (K52R% T2 iFgeke)

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 095125
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
(LS T )5 B ALl W =L — 2, =L —

1232 D H4E Course Objectives

(L LR 2 ST DI BB 2O M OIS A FiEE RS EEHIZ, BRI )OLIERIO TR LS AR 2 B2, £
7o, BO1FELI IS 6 VX — T HERM O A A RO BIRE RO EO R FTHHZEBF T HLEHI0, =¥ — W E L
BREIZBIT D= RN —DRFERVF —HROBKRIZER T2, (VX —OEERHT-DITEAIhL =¥ —"
IZDOWTES, ZNBHEELT, 4 BROLNTODHH LN =2 R TRV E — VAT AOFRICT 72X —OEENE DL
INTRADDINEFHE 5, BREHEMCKERLEZHIIC, =7 X — #2745,

FI:Z B4Z Course Goals

INETHATITALFEIT 2T, o XSO RO/NEBRFHHN TEL THD M, HDVE EOHRZIROE TN
7203, 0L OT AR DOLTERDK)IGEE, (LFT TN ET T eV ST BRI E TR Z2EH T2
RS e, REREBEZEHEL LA =X —2 R TSR THLH /X —2 7, Fxe D= LX —TBRRIZHT5
BRI 72 =7 b VX — RO E FIEEEET5, FET VX — -WE LT 0 B W TEL LTI X — KA 7T
L., E0OH A& EiE45,

12 % 51E Course Schedule

AREO 4 B, FECHEE LA FRAN ZFOBAOEB TN, (b5 TSI SN ZHTONTES, K20 4
FE, E s =X — BRI ASNA =/ B X — ORI DV TS,

. P, AL LR 2O A, BB, J1- 5, =¥ —, (hELdh )
BB, BT R  TRE R DT RAX —I K, MG B AD T3 LF —IT K

PR RIREEIERIR, [EREEREAR, MM, 2 RDT7H v F—

AR, BAR RS O A

LRI RAR YR, TR —BACROPAL T RN LRI A Y T T DL DE R
BT RAX — R D —BOFRE

LB IRE O BN R, TaR A AT AERK

AbFTHE T AO 7B )L — AT

CO 3 O U1 v» W DN —

#HPE (FE-EEEDHNEESE Homework

FHELCREET AW FEONKOEE LIS DL L, ERBICTVNEAL, SERNADOEE 2R TLR—b
DIEMEERTOT, TV MEBEICL TUR—MAER T TER LTV MR NE DB ETED D, iEFRICHTD 1
HNLIE, 45 BFREI OB L THE 2 DIND, EEEOMZRIT 90 43 (2 FEThYL ) X8 [Hl=16 R THAT=8, B EFIC
I, 1ENCOE 3.6 REHI O T -EHBNIELRD, ZORICEEL GERAIZICTE - EEEZL T,

FEST M D E#ELF L Grading System
ISR L7/ R L O R BR O BAED DRl 5, HEEN 70%% FRl2F FHI R EZ T DB E R0,
FHHONFRIIL AR —F 40%, HARFERO R 60% TTT19,

TX A %5} 2 Textbooks
VBRI ERIRAT T2, ZEEL, iR ENEOLRY,

Handout made by the instructor will be delivered.

SR &5 E X2 Reading List

S EAROBfRLIGR) /6 B B EEAE, 1995
BB T BT (5 2 IR/ KA B I - B ERE: L, 1991
T7RAX— L% HIB IR LR, 1999

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G066

AEZEDR—LR— Websites of Laboratory
https://cse-lab.eng.hokudai.ac.jp/

{i5#% Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EE=TE B Subtitle Separation Process Engineering I[Separation Process Engineering I]

EHE# B Instructor [ [MUKAI Shin] (K520t T520FE02)

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 095126
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
LB, WA

123D BH4E Course Objectives
ST AO P CHRHIC S IVEM B ERI AL Tl 27 vt A0 R A2 2SI L2 HIEE T 5,

FI:ZE B4E Course Goals

1. WAENEZD R ER 5L

2. WAEFIRMOPEEEBMRLZ OO O B OREHEE E RIS TEAI5107252 8

3. RS ASN CODI A REW ST AL, 2 6% W OSSR N TEL IR DTE,

¥ FHE Course Schedule
AR TR v A CEELET,

A

W E B

- ARRAVZRR A A L E DRSS

R DATT =KL

- RS SRR

WS R A5 S (Henry 2K, Freundlich 2, Langmiur #)
WA WA (BET WA EE =)

. RER

CO 3 O U1 v» W DN —

EHPE (FE-ETHENDRHNELESE Homework
BHEOHNIEAMER (ZEEER, Fa30) OUENEZI A, REKTRITTFELUZEBICOWTEEL, 7 XONE LR
TAZEIC LV ETRD D,

RIESEM D EZEL A% Grading System
FRIELT, #2ERED 7 B EOMEEBGEETHTOS&ME T2, (1) FERE (20%), (2) 74X (20%), (3) KT AN
(60%) IZL> Tl T2, ZAXTITIREDT —<ITOWTO RO EN 2, RER TIIAR B OB EE LRI 2,

=P ERBIE DS Other Faculty Requirements

TEX A #F]E Textbooks

SEE L K= Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G064

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
AFFOEMRITIT, FEL VO, Bk B g, % - B 1%, DB e A GRE, Wl Wag) (B2
WIEET D,




F1 B4 Course Title Jeuiike At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EE=TE B Subtitle Separation Process Engineering II[Separation Process Engineering II]

EHE# B Instructor #KE B [OGINO Isao] (K% 220878 07)

LB Other Instructors | Ron C. Runnebaum (University of California, Davis)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 095127
HAM Semester £ BAGT 3 Number of Credits 1

2 EMKE Type of Class s FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
SV, W, BBEoEE, 7a~hr o7 4—

23D H4E Course Objectives
DEET R EADOHRTHRICEZ ALUBEM BRI L CHBET 27 e X (BB m e R0 ) 12DV T, ZDJHEAEF TN,
T ML CHfRE RO DL BIEL T D,

FI3E H4E Course Goals

1. LETavRACB TR EOREIZBFET 228

R EE LSRG OBLE NS BE T B 2D S FAIC OWTHIR T AL

. OTBET e AR I B A R BV a5 ) LSRRI DWW TR A RD H L
WG LIRS EE T RIC RO AR R BRAR L, AR M T2 AL RD L

. W E LIRS BEORSRER A 57 N A AL BRI IZ B B AN ER AT 2 B L0127 h L

Q1 = W DN

12 % 5HE Course Schedule

L LGB o AOZE (1 F1EE N H1, 25)

. OTBET e AR BT A B S Lk B S (1 552, 3%)
WA T A (1 155E)

= AART —1 (ke (1 E5%)

I —AART 4 —2 (HEAKALER) (1 ZE15%3L 11 ZH5%)
LSBT R (14514 )

A= AR T —3 (R EE W ALEREEE) (11 5555)
ey (k)

KYEAD DI E A B~ B 0 e AR5 IC B A A BT A T &
() 1 #Rh L, 11 Hopl &2

CO 1 O U1 v W DN —

EEHPE (FE-ETHENDRHNELESE Homework
WEOFNIT AN, BATERHSEER il OYE Iz it A adIc B Te, 7, METEEHLEHEBIZOWTE
B (T ANE R ESE) i CEIC KB AR D 5,

BRSO E#E LFE Grading System

JRAIELT, $2EM8 D 7 B LD M 2SR ORI E T 5, (1) FERREE (20%), (2)fZEP DI AXLIER (30%),
(3) 7Y =7 bDiE R (50%) (2L~ TRHI§ 2, 7AXEFETIIREDT —~IC OV TORMOREVE, L TTrY =k
TGN 25,

=P ERBIEDEY Other Faculty Requirements

THR-ZFIE Textbooks

1. Separation Process Principles: With Applications Using Process Simulators, 4th Edition,”J. D. Seader, Ernest J. Henley, D.
Keith Roper: John Wiley & Sons, Inc., 2016

2. Product and Process Design Principles: Synthesis, Analysis and Evaluation, 4th Edition,”Warren D. Seider, Daniel R.
Lewin, J. D. Seader, Soemantri Widagdo, Rafiqul Gani, Ka Ming Ng: Wiley, 2016

FEEISE R Reading List
BRI S L5  BARREG ., JREF SO R PEEME, 2001

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G065

B D HR—L_R— Websites of Laboratory

{i5# Additional Information

AR OBRITIL, FHL IV OHE, WkBigan, BRI, Sl e R GRE, Wk, WaR) I3 A A
WIRET D,

Wiy RO BT DA T HZENEFELLY,




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

B EREH Subtitle Leading and Advanced Materials Chemistry and Engineering IA — 2023[Leading and Advanced
Materials Chemistry and Engineering 1A — 2023]
EEHE Instructor B 7 [SHIMADA Toshihiro] (K% T 220 52850)

B # B Other Instructors

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 095128
HAM Semester fEr Bi {78 Number of Credits 1

2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

BEEHA Class Method 1

+—")—F Key Words
T T VT IWVAAL T AT AT A XAV

2% B & Course Objectives

ZOEFRIIEREIO#BREFEEDOERINT T, #R TIEI=a— TRy NI — 7 H OB E O_A X i b 7a E ORI
FEEZOET, B TR BHT BN 7288 % W T tensorflow, scikit learn, Stan, GPy 72 S HM 2B B DT (475
VaflioCTHET,

FI|3% H4Z Course Goals

L. T =P A= A B T T O B B AR

2. python DTA T FVRLT —HZ X—ADHE NG 525 TD

3. RTVTNAAL T4 T A I AAHE LI TAT ZV DN T2 B/ D

12 % 51E Course Schedule

1. =2 —F VR NI — 0% fili>TH I

2. [LFEREW % 5 Rkit FA 7TV

3. T ER M UM

4. k58T 477 scikit learn

5. mbFE - XL R EREE T HNIE Yo TD )
6. HALAYT LY R L

7. _AXFH O

8. M B A RO MR

EHPE (FE-ETHENDRHNELESE Homework
I T — IR D TEDALE 2 —F NN
— B OKEDVISGREN I RSINET, TORIEEE-EELET,

RAESEMDEZE LA X Grading System
— H OO ICHEN TR ESNE T, FOEIZLL R — O CREEZHTET,

=P ERBIE DS Other Faculty Requirements

TH AL -HFE Textbooks
None

EHIETEE Reading List
Any textbooks or websites on python language

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G053

B D HR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/kotai/en/index.html
https://www.eng.hokudai.ac.jp/labo/inorgsyn/cover—e.htm

{i5# Additional Information
S E S &R N — 2B LE T S PHZEONIIC python 0 TEOBBDID ST 57 b L EE A,




F1 B4 Course Title ik At 4 i@ I [Modern Trends in Chemical Sciences and Engineering 1]

B EREH Subtitle Leading and Advanced Materials Chemistry and Engineering IB — 2023[Leading and Advanced
Materials Chemistry and Engineering 1B — 2023]
EFE# A Instructor =J# Z [MIURA Akira] (KZBE T20F7ERE)

HLHE Other Instructors | Wenhao SUN (University of Michigan)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095129
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
MEHES:. Python, Hhk7E

2% B & Course Objectives

Python Zf#i L CEEFEDOM BT —Z X—2bE v 75— R T7 7w 2955 1ke MERH RS TR BT 5T — X BRETL O
W7 ay = 7 MR B L ONEIT T2 HIEEFOET . Hetodr, BaidV B L OHHEI e UM EE |, 7 —2 0B E/ick
FHEIEHO IOV THUET,

FI|3% H4Z Course Goals
AT ALFEBLOM BRI RIZB T2 RO ML AR 2 PR L F9°, F24EIL Python OEMEZZON, K&
T/ MEHE R FDTA T TV T —H =R ENDZEN BIETT,

2 £ 51E Course Schedule

DIFCOIC + el IR, T4 74— <7 Ashby ZAT 7T L, =it~y 7,

2) FaE OB ey 7T — 2 BRI R O A

3) T —HER: A XTI T 47 7% Python 5 —ZDEFAL (Plotly, Bokeh)

4) BT U 7o AZY T IRTTHEITE

5) BN E 3. [BlE

6) FAT: T —HRX—RA AL TTANTIF %, API/REST A2 #—7xAA, Python 7 —X D51k
) NARNV—T N, BRI R

8) EBMZE LBIIME DO TR —Ta

#HEPE (TE-EEHEDABESE Homework
1-5 BEIFEEE D Python TOTE NN MEL

FEST M D E#ELF L Grading System
EHEN LR —NZI0HIr+5

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

S MR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G054

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

B EREH Subtitle Leading and Advanced Materials Chemistry and Engineering Il — 2023[Leading and Advanced
Materials Chemistry and Engineering 11 — 2023]
EE# A Instructor ki 4% [IMURAKOSHI Kei] OB ELARF5ER7)

BB Other Instructors | Peng ZHENG (Nanjing University)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095130
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—"J—F Key Words
Single—molecule force spectroscopy, atomic force microscopy, molecular dynamics simulations, protein (un)folding, protein—
protein interaction

2% d B4E Course Objectives

This course is designed to acquire basic knowledge and recent advance in the field of atomic force microscopy (AFM)-based
single-molecule force spectroscopy (SMFS) for biomolecular interaction, including the general introduction of AFM, force
spectroscopy and molecule dynamics (MD) simulation. It will focus on the application of AFM-SMFS to study protein
(un)folding and protein—protein interactions, such as the folding of metalloprotein and viral adhesion of SARS-CoV-2. MD
simulation which can provide molecular insight for protein unfolding and unbinding will be briefly introduced as well.

FIZ B4E Course Goals

You will be able to;

1. discuss about the basic knowledge about AFM and single—molecule force spectroscopy

2. give a presentation about the state—of-art force spectroscope techniques using AFM

3. understand the effect of mutations of SARS—CoV-2 on its transmission by attending the course.

2 51E Course Schedule

(1) Basics of AFM and AFM imagining

(2) Different types of single molecule force spectroscopy and AFM-SMFS

(3) AFM-SMFS studies of protein (un)folding

(4) AFM-SMFS studies of protein—protein interaction

(5) MD simulations for AFM—-SMFS studies

This course provides overviews of recent research on some topics from (1) to (5).

EFEE (FE-EEFDORNAELS E Homework
To read text books for basic principle of atomic force microscopy or some chapters of protein science at undergraduate level is
highly recommended.

ARl D EHEL AL Grading System
Assignment on a specified subject regarding to “Recent advance of AFM—based single-molecule force spectroscopy ~ (60%).
In addition, we also consider it as the important factor for assessment how actively students participate in each class (40%).

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks

FEEISE R Reading List

S BAR—LR—T Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G055

B D HR—L_R— Websites of Laboratory
https://hysz.nju.edu.cn/pengzhenglab/main.htm

{i5# Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Leading and Advanced Materials Chemistry and Engineering IIA - 2023[Leading and
Advanced Materials Chemistry and Engineering I1IA — 2023]
EF#A Instructor F#k 4% IMURAKOSHI Kei] (RZFBx B2 5055%)

B Other Instructors | LI — % [YAMAURA Kazunaril(#7 & - #+ £t 0F 22 ¥ 4% ), s+ A& 5 B [TSUJIMOTO
Yoshihiro](¥'E « #TEHIFEHAE)

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 095131
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B EEHEA K Class Method

F—r)—K Key Words
Inorganic synthesis, phase equilibrium, magnetic materials, superconductors, dielectrics

2% d B4E Course Objectives

To gain a deeper understanding of solid—state compounds, a broad knowledge of crystallography, electromagnetism, quantum
chemistry and condensed matter physics is required. This lecture aims to provide students with a general knowledge and
understanding of these fields, while introducing the basic knowledge and concepts of each field. The basic understanding of
solid—state compounds acquired in this lecture will help the student to acquire the knowledge and understanding necessary to
devote themselves to research activities in the future. In particular, solid—state compounds related to electrical devices, and
power and energy, such as dielectrics, magnetic materials, semiconductors, superconductors, and thermoelectric materials, will
be introduced.

FI:Z B4E Course Goals

You will be able to

(1) Explain the fundamental properties of solid-state compounds.

(2) Explain the crystal structures of solid—state compounds and their synthesis methods.
(3) Explain the outline of electromagnetic properties of solid—state compounds.

(4) Explain the outline of applications of solid—state compounds.

22 5HE Course Schedule

(1) Crystallography of solid-state compounds

(2) Fundamentals of solid—state synthesis, phase equilibria

(3) Laws and concepts underlying solid—state compounds

(4) Phenomenology of magnetic solid—state compounds

(5) Phenomenology of superconducting solid—state compounds

(6) Phenomenology of dielectric solid—state compounds

(7) Phenomenology of thermoelectric solid-state compounds

This course provides overviews of recent research on some topics from (4) to (7).

#FEPE (FE - EE)EOARELESE Homework

Reading textbooks on solid state physics and inorganic chemistry at undergraduate level is strongly recommended.

BB D EEE LA L Grading System
Assignments on some specified topics in solid state chemistry (60%).
Students will also be assessed on how actively they participated in each class (40%).

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

SEE L K= Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G056

AEZEDR—LR— Websites of Laboratory
https://www.nims.go.jp/eng/research/group/quantum-solid-state/index.html

{i5#% Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

SEZERE R Subtitle Instrumentation Chemistry[Instrumentation Chemistry]
EE%E Instructor Em)I w5k (HASEGAWA Yasuchika] (k2B T22AF 2R

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 095132
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
Chemical Information, elemental analysis, conditional analysis, structural analysis in nano— and micro—area.

1232 D H4E Course Objectives

Grounding in physical, organic and inorganic chemistry.

In this course, instrumentation chemistry containing elemental analysis, configurational analysis, structural analysis in nano—
and micro—area are introduced. Based on their studies, students learn fundamental knowledges and various information about
chemical analysis of organic and inorganic materials.

FI:ZE B4E Course Goals

Students learn principle, variety and characterization of instrumentation chemistry for material analysis. Based on
instrumentation chemistry containing elemental analysis, configurational analysis, structural analysis in nano— and micro—area,
students make the most of their knowledges for construction of their chemical research.

2 51E Course Schedule

1-2. introduction of instrumentation chemistry: importance for structural analysis on the material surface, classification of
chemical instruments, grounding in high vacuum engineering

3. configurational analysis (TEM, SEM, AFM, STM)

4. elemental analysis (AES, EPMA, XPS, XRF)

5. structural analysis (XRD, EXAFS, HEED, LEED, SAXS)

6. photo—physical analysis (UV-Vis absorption spectra, fluorescence and phosphorescence spectra, emission lifetime, Raman
spectra)

7. MS spectral analysis (EI-MS, CI-MS, ESI-MS, MALDI-MS, SIMS)

8. examination

EHPE (FE-ETHENDRHNELESE Homework

Pre—examination for review of instrumentation chemistry

BFEFE D EZE LA % Grading System
The attendance rate must be over 70% to be qualified to take the final exam. Evaluations will be made based on (1) learning
attitude (20%), (2) exercise (10%), (3) final examination scores (70%).

=P ERBIE DS Other Faculty Requirements

TX AL HFE Textbooks

FEEISE R Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G057

AEZEDR—LR— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/amc/index.html

{i5#% Additional Information




F1 B4 Course Title et B S5 I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Funcitonal Solid State Materials Chemistry[Funcitonal Solid State Materials Chemistry]

EE#B Instructor B iz [SHIMADA Toshihiro] (R FE T50F226%)

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 095133
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
B MEIB LT AR, BVE, KIGE, Basteh, EiRyeL

123D BH4E Course Objectives
ZOFEEDE— O H EEIIHEH .{ZM‘/TH@EP'L‘&iCéﬂﬁ%k%@ TOWTORFREEGL, B EoH T A AR RIE T 53
Wa I\ IHFTHZETHD, 0 BT, Binzt & e URE AR T R HRE FIZE TDIETHD,

FI:Z B4E Course Goals

L. EE TSN T A AOEMEFELZ T TE5 512725
2. BB EIO LR 7R AE B2 DD

3. CHkEFETe 7= ORI Z T 221D

2 £ 51E Course Schedule
TRETELTOETE, BERHIVUIRFTIE 7%, thoEMbIZ F7,
L BVEN R B o T, BEROb AT TS
. K5 ER S E K
EIREER (@, SO ITT7 )
CEATEEN THEERR SR L —Y — FERIE L%, T AN —
B TR e 3 Qe RN 7‘/\/(747)%?
. FHZE(EAEY (DVD BLOIIRGLIES4)
. BRI LIR R
. BRI T A AL E TR
A B OBH T D HER IS OV THRI AL E T,

OO\]G)CTI»-BOJ[\D»—‘

#FEPE (FE - EE)EOARELESE Homework
Preparation: read the handout posted on the website (URL will be given at the first lecture).
Homework: solve the problem given in the lecture and write a brief final report.

RAESEMDEZE LA X Grading System

Grading is based on the quiz given at each lecture and the final report.

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

Handout will be given prior to the lecture via website

FEEI5E R E Reading List

BWAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G058

AEZEDR—LR— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/kotai/

{i5#% Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IA - 2023[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1A — 2023]
EH{E# 8 Instructor W Fnis [SAKAGUCHI Kazuyasu] (BB 22657)

LB Other Instructors | James G. OMICHINSKI (University of Montreal), #ftFH F2R[KAMADA Rui] B ZHIZERD),
Il B (BRAF5ERT)

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 095134
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B EEEH K Class Method

F—r)—K Key Words
metal-binding proteins, zinc, mercury resistance, arsenic, stress granules, zinc fingers, p53, PML nuclear bodies, SUMOI,
SUMO-SIM interactions, MerA, MerB, environmental niches

2% d B4E Course Objectives

1. To establish the importance of regulating precise metal concentrations in different cellular compartments and how these are
determined experimentally

2. To establish how to accurately assess the affinity of protein—metal interactions

3. To discuss the importance of zinc in regulating cellular responses to stress

4. To introduce compounds that can alter intracellular metal concentrations and discuss the potential of therapeutic
applications of metal containing compounds.

5. To discuss how the environmental niche of the organism has influenced the evolution of mercury resistance in
microorganisms in extreme environments.

FI:Z B4E Course Goals

1. To achieve an appreciation the role of biological metals in regulating cellular functions as well as how toxic metals can bind
to macromolecules and disrupt biological metals.

2. To appreciate the importance of zinc—binding sites in regulating the structure, activity and function of proteins.

3. To appreciate the potential of metal-based therapeutics in treatment of diseases such as cancer

4. To appreciate how microbial organisms have evolved to adapt to high concentrations of toxic metals in their environment

{22 5HE Course Schedule

Lecture 1: Fundamental concepts in metals in biological system
1) Biologically important metals and toxic metals

2) Metal concentrations in cells

3) Quantifying metal—-protein interactions

Lecture 2: The role of zinc in regulating the formation of membrane-less bodies in response to stress.
1) The over—abundance of zinc—binding proteins in the proteome

2) The importance of zinc in stress granule formation

3) The role of zinc in regulating SUMO1 binding in PML nuclear bodies

Lecture 3: Metals that stabilize the structure of p53.

1) Zinc binding to the DNA-binding domain of p53

2) Stabilization of variant p53 proteins by arsenic trioxide
3) Metal binding to the p53 tetramerization domain

Lecture 4: The importance of the environmental in the evolution of enzymes involved in bacterial resistance to mercury.
1) Mercury resistant bacteria and the Mer enzymes MerA and MerB

2) Structure and Mechanism of Carbon—Hg bond cleavage by MerB

3) The role of the environmental niche in the transfer of the mercury ion product from MerB to MerA

#imFE (FE - EZEOAB LS E Homework
Read the articles in the “Reading List”

Reading List

Lecture 1:

1) doi.org/10.1016/B978-0-444-64225-7.00001-8
2) doi.org/10.1093/jxb/erab481

3) doi.org/10.1016/j.cub.2021.03.054




Lecture 2:

1) 10.1038/cddiscovery.2017.71

2) doi.org/10.1093/nar/gkac620

3) doi.org/10.1016/]j.celrep.2017.12.036

Lecture 3:

1) doi.org/10.1016/j.ccell.2020.11.013
2) doi.org/10.1016/j.celrep.2022.110622
3) 0.3389/fmolb.2022.895887

4) 10.1038/s41598-017-01442-8

Lecture 4:

1) doi.org/10.1016/j.envres.2017.08.051
2) doi.org/10.1021/acsenvironau.1c00022
3) doi.org/10.1021/jacs.6b11327

4) doi.org/10.1021/es400527m

BT D E#ELF L Grading System

Assignment on specified topics regarding “metal binding” and “mercury resistance” (60%); Student participation in class (40%)

=P ERBIE D E4Y Other Faculty Requirements

THX AR #F]E Textbooks
None

EZ15EHE Reading List

Lecture 1:

1) doi.org/10.1016/B978-0-444-64225-7.00001-8
2) doi.org/10.1093/jxb/erab481

3) doi.org/10.1016/j.cub.2021.03.054

Lecture 2:

1) 10.1038/cddiscovery.2017.71

2) doi.org/10.1093/nar/gkac620

3) doi.org/10.1016/j.celrep.2017.12.036

Lecture 3:

1) doi.org/10.1016/j.ccell.2020.11.013

2) doi.org/10.1016/j.celrep.2022.110622
3) 0.3389/fmolb.2022.895887

4) 10.1038/s41598-017-01442-8
Lecture 4:

1) doi.org/10.1016/j.envres.2017.08.051
2) doi.org/10.1021/acsenvironau.1c00022
3) doi.org/10.1021/jacs.6b11327

4) doi.org/10.1021/es400527m

S MR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G047

B D HR—L_R— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " biochem/

{i5# Additional Information
Other Instructor: James G. Omichinski (University of Montreal)




F1 B4 Course Title ik At 4 i@ I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IB - 2023[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1B — 2023]
E{E#% B Instructor ok {515 [TADANAGA Kiyoharu] Ok Z2Bz L Z20F 52k

LB Other Instructors | Harald GROGER (Bielefeld University), =jii #=[MIURA Akira]( T #HF7E0T)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095135
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FREER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
Biocatalysis, Enzyme, Enzyme catalysis in organic synthesis, Sustainable Aviation Fuel

2% B & Course Objectives

This course will be provided as part of the Hokkaido Summer Institute.

This lecture aims to deepen the understanding of basics in biocatalysis and chemoenzyme synthesis.

The lecture will cover basics in biocatalysis, practical aspects of biocatalysis, mechanisms of biocatalytic reaactions, synthetic
applications of enzyme catalysis in organic synthesis, and industrial applications of biocatalysis in the chemical and
pharmaceutical industry.

FI:Z B4E Course Goals

By understanding the fundamentals of biocatalysis and chemoenzyme synthesis and learning about its applications, students
will gain a deeper understanding of the role that biocatalysis and chemoenzyme synthesis play in chmical synthesis, and will be
able to introduce new perspectives to their research activities.

¥ FHE Course Schedule

. Guidance of Lectures

. Basics in biocatalysis

. Practical aspects of biocatalysis

. Selected mechanisms of biocatalytic reaactions

. Synthetic applications of enzyme catalysis in organic synthesis

. Industrial applications of biocatalysis in the chemical and pharmaceutical industry

O = W N~ O

EHPE (FE-ETHENDRHNELESE Homework

Review the distributed documents and contents in the lectures, and ask any questions at the next class.

ARl D EHEL AL Grading System
Your attitude in classes (20%) and reports (80%) will affect your final grade.

=P ERBIEDEY Other Faculty Requirements

TF A -#F] E Textbooks
No textbook required. Handouts will be distributed.

FEEISE R Reading List
Enzyme Catalysis in Organic Synthesis,Third Edition,”Editors: Karlheinz Drauz, Harald Groeger, Oliver May : Wiley—VCH,
2012

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G048

AEZEDR—LR— Websites of Laboratory
https://wwwhomes.uni-bielefeld.de/oc1-groeger/HG/index.html

{i5#% Additional Information
This course will be provided as part of the Hokkaido Summer Institute.
Prof. Harald Groger of Bielefeld University, Germany will also be in charge of this lecture.




F1 B4 Course Title Jeuiike At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering II — 2023[Leading
and Advanced Biological and Polymer Chemistry and Engineering 11 — 2023]
H %A Instructor e ST [SATOH Toshifumi] R T5ARF 220

L% 8 Other Instructors | Cheng-Liang LIU (National Taiwan University), &% FHH[ISONO Takuyal( LA ZE57)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095136
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

*—J)—F Key Words
BHE BRI AVER B REEVEE AR

2% B & Course Objectives

FBIOE D T rba=2/F 7 by ha =7 2 EHE, R B L OER S AT A TEMEZ#E TEHIRFN—ADM
BHELTIRSER SN TND, ZNHDFHEN—ZADMEHIIZ RS FEEmT T D 2 DDITANRGD, ZOa—ATiL, A
BARD Gy TR LA 1E O RS , BEOVEM AR/ B G R EE RS, IBIT, TNOOM B E R EE A4 —K
(OLED), AR KEGEM (OPV), BLOHHHEIN T 2% (OTFT) (23342725895, 20X T, o TFikqt.
LB BLOERN LT SAAREOBREHE T 5 BET 5,

ZI|ZE B & Course Goals
ZDI—AX, ZOGBDNR T T TR NI, FRIRRONT NI T TR EREORAEN, AL o= A BRI HE
AEGG, 77V —ar i, BT OBRRGRE O >R B S5- LaBEREL T 5,

{2 % 5@ Course Schedule

PREE ARSI R T O

CAEE AL S T ORI A

CEEEE ARSI A4

WE AT RS

Sy N il

BT —  EREEM BT S A ADBR R

S O = W DN

Organic thermoelectric materials can directly transform the waste heat into electrical power without causing any pollution, but
their development is limited due to poor performance, especially low conductivity. In my talk, we outline the design strategies
which aim to develop high—performing organic semiconductors and their materials in organic thermoelectrics. A series of
solution—processed organic semiconducting molecules are reported. These results indicate that these materials can be
modulated through successive changes in conjugation length/side chain substituent length and molecular interaction based on
a combination of molecular design and solution—processing techniques. Doping organic semiconductors, conjugated polymer
composites, and gels with ionic salt or redox couples are used to achieve enhanced thermoelectric performance.
Flexible/wearable thermoelectric generator based on these materials will be demonstrated.

#FEPE (FE - EE)EOARELESE Homework
[ REBVER B OG- A A e BT DL R — B0 ET,

FESTE M D E#ELF L Grading System

BARIE, 72— A0 BAFEE L ORRE R LI Eo TREVET,
L. FAAZT v ar ~DEN (10%)

2. TG HEVEEM L O EE - A R IS 1B 9B L3R —M90%)

=P ERBIE DS Other Faculty Requirements

THX A #F] = Textbooks
Lecture notes in PDF files will be provided.
PDF 77 ANV Difize /— MRt L E7,

FEEISE R Reading List
https://pubs.acs.org/doi/10.1021/acs.macromol.2c00957
https://onlinelibrary.wiley.com/doi/10.1002/adfm.202200880

SMBHR—LR— Websites
https://pubs.acs.org/doi/10.1021/acs.macromol.2c00957
https://onlinelibrary.wiley.com/doi/10.1002/adfm.202200880
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G049




B D HR—L_R— Websites of Laboratory
http://www.mse.ntu.edu.tw/index.php?option=com_zoo&task=item&item_id=215&Itemid=896&lang=en
https://poly—ac.eng.hokudai.ac.jp/index.html

{i§#% Additional Information

ZF DR : Cheng-Liang LIU % (BN BB KH)

IIATF v L SANBI O ETV T AHE AL Web VAT ATRILET,
ELMS % J L TLES WY,




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

EEZEH Subtitle Advanced Applied Biochemistry[Advanced Applied Biochemistry]
EE%E Instructor A 35 [IMATSUMOTO Kenichiro] OR%25% T 220FE%)

#HLZE Other Instructors | 1ZHE H—(T2MF5ERD), BEH  HESL[FUJITA Masahiro(BE{bAFZEAT)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 095137
HAM Semester £ BAGT 3 Number of Credits 1

2 EMKE Type of Class s FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
Genetic information, protein structure, molecular mechanism, biosynthetic mechanism, animal cells, secondary metabolites,
biopolymers, bioremediation, physical chemistry

2% B & Course Objectives
To learn synthesis, structure, function, and novel engineering subjects on of biomolecules in the fields of life science,
information, medicine, and environment.

FI:Z B4E Course Goals

Students are expected to understand deeply the topics of genetic information, protein structure, animal cell cultivation,
secondary metabolites, biopolymers, and clean environments in the fields of life science, information, medicine, and
environment.

2 £ 51E Course Schedule
1-4: Structure, function and analytical methods of RNA and other biomolecules
5-8: Strategies of metabolic pathways, and principles of enzymatic reactions

EFEFE (FE EBE)EOARELS E Homework

Students review the lecture contents by the next time. Students submit a report after the lecture.

BB DOEIELAE Grading System
Active class participation and reports
The attendance rate must be over 70% to be qualified to be graded.

=P ERBEDEY Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K® Reading List

BMBAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G052

WREDHR—LR— Websites of Laboratory
https://biosynchem.eng.hokudai.ac.jp/

{i5# Additional Information




F1 B4 Course Title ik At 4 im I [Modern Trends in Chemical Sciences and Engineering 1]

SEEREH Subtitle Introduction to Basic Biological Chemistry[Introduction to Basic Biological Chemistry]

HEZE Instructor b PR IMURAKAMI Yotal (ORZ2BeEE 0F 52 0E)

{844 8 Other Instructors | Eilifl RE[TAKAOKA Akinori]G&{GFRHIEIIZEAN, 184K XFRIMOTEGI Fumiol G5+
I3 AT SERT)

F BHFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095138

HARS Semester Er B {7 Number of Credits 1

B E MR Type of Class GE FERER Year of Eligible Student ~

& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7121

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
HABGEE b, BAGFRH., TED =R T 47 A BAEGA. s EYE , A IE B

2% B & Course Objectives

ARSI, AIfus b, a0, MO IERI PRI E DAEMBIG 2 X5, ZOHIEBERE D o F IOV THERE B 209, &
DIZZNHOHIEE O ELNNE D IR AZE IR B OFRIK L2 Thikia T2, 351, Mgy T OB EZ A
A=V B DOT 7 /0P — IOV THIRN T2,

FI|3% H4Z Course Goals
B FE . MR EsE, o MARIE BRI O RIS O FLE A BEAE L | E DI T 2505 O F AR B2 2R 55,

12 % EHE Course Schedule

1 HHE KRR
RSB E DAL TV T TP A

2 B H: &M%

AR ERERE (2T B 7 AR R D 5y 1 5ok
3,4 HH: A EHEKR

B n T FE BRI L OHI RS

#FEPE (FE - EE)EOARELESE Homework
FEIOBRNBFEZREIETITEE L CRBLZE,

FEST M D E#ELF L Grading System
PEIZ OV TOL R —MEHI(100%)

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks

SEZ 5 K® Reading List

SHBAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G050

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title B AAL SR B F2E 55 —[Research in Chemical Sciences and Engineering 11]

FEZEREA Subtitle

F{EHE Instructor A E PER IMURAKAMI Yotal (R BrBRAEAF 52 5%)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 095151
HIR8 Semester AR EM BAf7 % Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 7131

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
B, OIS, RS, AEL=, MBS, A7 a2 T, EWsiER o+

23D H4E Course Objectives
SNE NE R LA gE s (5 ARAE — A —) X5 EICHEEE T O R ST O BT 72 DWW C OB E AR IR AN,
B2 SETE B2 A TH 7= O IR BE 1 %289,

F| 3% B4§ Course Goals
BELDINENT ANAYE — B — AL O 4 7257 B I BT DI Se i O R R A e fE TR L TH BT &Ik, (LEAf5EIc
BUDEBERT 2D, FEECTRBa T 8Icdy, ERESEEICBILT A Ay a B HEHED,

{2 % 5@ Course Schedule

LU R TAL OB IO TIZR T, el i7e i 7e 2 BB L OB AME ARFZEE LV EBERFE Tl Re %, [EWHB %
HIZDT%, ZBICB W THRGBIZLDT A ATy a 2170, EEFREEOHICB W THFEOEZ X ZHMEL, AHDE X
ZEMBRICH T HRE IR H 201D,

B (B R (L, REFE, e, AL, ML, 7727 —(L5)
RSO EREE (F L, 7T AR, b, SR

- AR AR (RS L, B RbE, RIMETE, A& LY, EMIEIERAY)
MR (Z 2 N E ORRREL B, RO FHE, LML)
WAL (BT 0 A, BRFEMEL, EAMBIORGT, =L —4 8

- AT e A TR CEREATRE, A T3, L 5, BOST5)

- EWERRE R o) BRI (R T, BRRE(L S, Bl T, A4 T 7/ my—)

N OOk W N

EHPE (FE-ETHENDRHNELESE Homework
NN OW TR AR S 72N IO, SRR TR ICERANICE S5 1T,

FEST M D E#ELF L Grading System
JRANEL T, SHEREE(20%), LR —NM80% )N &> TR 32,

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 E K™ Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title WAAL A FE A 2 — 37 [Internship]

FEEA Subtitle 2g—h-E Y MShort Visit]

EHE# B Instructor filidt Al [SENBOKU Hisanori] (K2Fe T 2205267

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 095161
HARS Semester 2574 B {7 Number of Credits 1
B EMEE Type of Class A2 =2y ARENR Year of Eligible Student ~
—
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_REQEL 7141
## B EIH Other Information
B EEEH K Class Method

+—")—FK Key Words
WA 2=

23 B4E Course Objectives
WA 2= T ITBN T, EREWEE 2R, BN TS0 TEARWEMMECH T B 1535,

F| 3% B4§ Course Goals

WAL A=y TIZBNT, JRBIEEDRWNSIEEYaIa=r—a GBS, BT, WFFREES, MFFERy T —27 a3
2 =T A1 SR MBS, HIFEHWIIMEE L COE#EE DD,

TR TE TORER & FE R 72528 I D, FEEEL -~V OILFRIFFIE~FERIED,

¥ 5HE Course Schedule
BBIFUTORTY 2— L TEMT 5,

. S

. HEE (BIERETIERWY)

L AVE— T OEN (2 WE~2 )

5. AL B =Ly T RET R REE (LA—N) OfH, s

W N

#REFE (FE-EBFORNEESE Homework
A 5=y TN HFHIFHED — L LT, % BRFIESEIIE U T A R 21T,

RAESEMDEHE LA X Grading System
JRRIELT, FRHER THICHER BT 235U R— hORETRL, 7R T L85 2B TR LD R R
DFEEATV, LAR—MEHLWE R TORRICIVFIELT.

=P ERBIE DS Other Faculty Requirements

TXALEFE Textbooks
ALY

SEZ 5 K™ Reading List
5 L7320

B BHR—LR— Websites

WREDHR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title WAAL A FE A 2 — 37 [Internship]

FEEA Subtitle ALP A% —> 3 7[ALP Internship]

EHE# B Instructor filidt Al [SENBOKU Hisanori] (K2Fe T 2205267

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 095162
HARS Semester 2574 B {7 Number of Credits 1
B EMEE Type of Class A2 =2y ARENR Year of Eligible Student ~
—
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_REQEL 7142
## B EIH Other Information
B EEEH K Class Method

+—")—FK Key Words
EN WA 22—y, mEEERSR

2% d B4E Course Objectives

ALP A —r o7 R -FUREIZB O THLOBFICORROF v U7 IZ B L 7o s B ARBRAATV, EfbScith sz
LIZL DR B O EOREEEL - 81 B OB RRETT,

ALP SN AL o — oy 7 [EIBR R B 228, [N TS LD TERWEMARE-CHIT 28 1592,

FI:Z B4E Course Goals

IRIBIEEDRZWDBIEED, ata=r—al B, 57, WIEEET, MRy N —7-a3a =7 4Bk 1%E % L3,
FIE BT IEE L L TORmEREREZE DD,

WAL 52— 2y TR T, RIS SE CORBRA SN2 28 IR O T, EEL -~V ORI~ FIESED,

12 % 51E Course Schedule

ALP (B3 A L —y T

JRIBHIF FRIELC2EMEL B 12 - A IR ET 2,

JRIBZE  ENOREEOMIEFTB IR TEH L,

JRANA o Z =y R B OABERBTETICRFEEITIZE,

- HERANC, LT PR R EDRBEA~DINAZSE T LTI e,

ALP #SNA L =2ty

JREHIM AL T AU R 12 2 ABINET 2,

JRIBG  RFEE USRS . BL O,
JRAIA L Z =y R H OGEBATE CICH B TS E1TIZ L,
PR, DT HRATERBRASOMAZTE T L THLZE,

EFAL T =Ly TEEHAF =y T ONFTIUTB VDT TR 1, A UWNICREEF R T 5L,

EHPE (FE-ETHENDRHNELESE Homework
AL B — 2y T RNCERIHE D—HBE LT, 4 B BHESIIL Uiz T A e EBR Y 2179,

FEST M D E#ELF L Grading System
JFRIELT, IHERK TRICHERBEICETIHMEEORHERL, s 72 ESITB W TRBRIEOREEXEZITV (ESNA
UE— Uy T OEAITIGEICLD), REEREERES TOREKIZIVFMETT,

=P ERBIEDEY Other Faculty Requirements
ALP 2D JBE W],

TX A #FlFE Textbooks
AL,

SEE L K= Reading List
5 LN

S BAR—LR—T Websites
https://phdiscover.jp/hu/alp/

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




FLE 4 Course Title

WAL TEA L 2 — T v [Internship]

FEZEREA Subtitle

Tad BISEA 2 — 3 w7 [Cooperative Education through Research Internship]

EHE# B Instructor

filidt, At [SENBOKU Hisanori] (K %:Bz T 220F 3E55%)

B # B Other Instructors

1 HFE3I Course Type

BAEEE Year 2023 s ZI1&E-S Course Number 095163
HAR Semester 24 B {51 7 Number of Credits 1
B EREE Type of Class A2 =2y ARENR Year of Eligible Student ~

—

WREF} 25X Eligible Department/Class

F+>131)>4'3—F Numbering Code

CHEM_REQEL 7142

## B E 1§ Other Information

2% A Class Method

F—J—F Key Words
[ PN 3 R B

23 B4E Course Objectives
A3 RS
sl BrBloOBREIT,

IZBWTHBDHIROFROF v VT I B L7k 2 ARBR 21TV, FESITNDZLIciD

B 1%

FI|3% H4Z Course Goals

TRESELDRZWNOIGED, A= —ariel), ), BHREESN, IEry b —7 - 33a=T7 (B 5 &m sk,

HEATEHDVNIHIFEE L L CORE ML RO D,

¥ FHE Course Schedule
BBIZFUTORr Y 2— L TEiT 5,

. EEEm

. HEE (RIEBEETIZR W)

A=y T OER (2 BE~2 7 A)

5. A B =0y T RS S (LR —B) O

(SNGVIN (Ol

EFEE (FE-EEFDORNAELS E Homework

A= Ly FRNCERITHED— LT, 4 BRI ICIE L 1 T A S i 175,

RAESEMDEHE LA X Grading System

JFRIEL T, WHER TRICHERRICBE T 2L AN — O H AR T,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
AL

FEEI5E R E Reading List
L7

S BAR—LR— Websites
https://coopj-intern.com/

B D HR—L_R— Websites of Laboratory

{i5# Additional Information

SCERLRR T a T B L B — iy T ) BN D T DB IE

FRATRE T,




