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

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )

HME B Other Instructors | X4 |X LFFEH S

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095091
HARS Semester WA B {7 Number of Credits 4

R EMARE Type of Class ES S FERER Year of Eligible Student 1~3
% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQUI 7001

## B =18 Other Information

BERMEA Class Method 1 xhmf 2R B ol m o )

F—"J—F Key Words
AL, H%, T%, fsUERk

22 H4E Course Objectives
LB 2 BARIN 07 — < I DWW TR L3R SUERC 12 8159570 12, IBE BB OFE 0L LI, @R oA
BEL TR HEE T 5,

FI|3%E H4E Course Goals
BE LB B OFRBEOWFIE A B L, 2B Dim B B IS KD IR L S ERR T 1R 284555,

B ¥ FHE Course Schedule
{LRIC BT AR E OREABRR L, ZAUS DOV TR FEICH P72 58 21TV T DO REREMFITHH LEL TRAFK T D,

#HPE (FE-EH)EDRHNELESE Homework
Fhp, T —HIEEL FERYE ., T SCHE T 2L ORI ZE S5, HE RN IENE REND,

RAEEEM D E#E LA X Grading System
T W RRTEEE IR IR0 5, IR TORE, E~O AR, TERGH STF IS L > TRl T2,

=P ERB B D EHY Other Faculty Requirements

TH AN -HFE Textbooks

1 K% Reading List

S BAR—LR— Websites

WEEDHR—LR— Websites of Laboratory

{i5#% Additional Information
ETH LT NSRRI BALREER T2 BIEBGFO MBI/,
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F1 B4 Course Title M AAL A IE - fiE 5 [Research in Chemical Sciences and Engineering 111]

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )
=}

H LB Other Instructors | YT T{FIREH S

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095092
HARS Semester WA B {7 Number of Credits 2

B EMRE Type of Class T FERER Year of Eligible Student 1~3
% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7101

## B =18 Other Information

BE=A Class Method 1 3 EFR B ol o &)

F—"J—F Key Words
FEEREOW R B FEBRIENE RURLVELOETS L BT — i ar Bl FRSUEE (LR

22 H4E Course Objectives
LA AT T DIHIo > T LD ER T L HIEOW BROMTE, FRREOBVELDETL BT —a ik, J5E
\ZEDF SCE DD 2 RN FE L, R - H8E L2 57280 O R FERERE 1258,

FI|3%E H4E Course Goals
AN RS E L U TR R D NSRRI L BT —arfe ) BB EL D6 ). 0 BFBRTRAE /1% 4 I
=9,

B ¥ FHE Course Schedule
R ICB I FEICBW T, RKERAOWIZE - S8 OEEAR IS U ClE'E., L FOfRERITHIZLICED, FE0
TEZERRT 5,

D WFZET — < 2B DT ZER I, FHlIZ AT 2720 D FRFIEDOWR - PRI T 2MEEZ 5 2, £ OBOM A RIS
CTHEUIRT R AR5 2 IORERIRRD EBDIEE T D, MEITISC, BH, LAR—MEHEZRDDEEHIT, EiR-0F
JEFREAAT ),

2)WIFERE RO ELD | T LB T = al ARO BN - B 2RFREE1T), F7IC, BRI ZER R 2 £ L0 | TOMRE
BB ORI LB T — L ar T HRIEORREETT,

3) LA B DT S EIEDIRE AT, MR ATR AR HL | WY B0 L0 2B T, B Bdfim s ce L TR
EATOZEDTEDRENZHED, AAGE - FEFELHIC, WM I FLH B TELR N EEHIFTEEIT,

OIS HV A2 @m L T, i IRIGH LU COBT 2 FZBRIEDBRFERE /108 & 7R AR IR AE ) - $5 5 ) 2167 5,

#FPE (FF - EBE)EOARAELESE Homework
52 BV EICRT L, RO SR - FFTEERE T e 7= 80 D)y 7 U (i 28,

BT D B #ELF LK Grading System
H & A7 B0 & TE I 722 L 7R — MERR (50%)  BUFR A D RS (50%) ZF & HZREM 32,

= EEE D EHY Other Faculty Requirements

THX R #F]E Textbooks

1 K% Reading List

S MR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title Seuks &b 453 1 [IModern Trends in Chemical Sciences and Engineering I]

EE=TEB Subtitle WA 45 1 (Modern Trends in Physical and Material Chemistry]
E B Instructor ESH iz [SHIMADA Toshihiro) (K% L2527

{848 8 Other Instructors | FEIR ZE[RYUZAKI Soul(BRAWFZERT), EH  BHFEIYOMOGIDA Yoheil (8 7-FHEAFSEHT),
W EREITATANI Masaki]BEHFZERE), B8 Bh[YOKOKURA Seiyal(T220FZERE),
JEFE HEKIFUN Yuta](LA2F2ERE), AT WAL Manal(LEAFZERD), 88 FUGJEONG
SEONGWOOI( T 5ER5%)

F1 BFERI Course Type

BASESEE Year 2025 B[4 Z|&ES Course Number 095111
HAM] Semester 1228 (FEH) Bi {78 Number of Credits 1

2 ETKE Type of Class ER FERENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7111

## B EIH Other Information

{2 E¥EM A Class Method 1 iR H G o 7))

0
F—"J)—F Key Words

molecular materials, ferroelectrics, metal complexes, corrosion, electrochemistry, inorganic materials, ceramics, opto—
functional materials, heterogeneous catalysts, 2D semiconductors, chemical sensors, nanomaterials

2% ? B4E Course Objectives

This course is intended to provide cutting—edge research topics on physical and materials chemistry. The topics include
molecular ferroelectrics, metal complexes with various functions, observation of detailed surface processes in electrochemistry,
inorganic materials, opto—functional materials, heterogeneous catalysts, 2D semiconductors as sensors, chemo—functional
nano—materials.

FI|3%E H4E 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:

— Next—generation of life science based on nanobiotechnology

— Materials Chemistry of Nanotubes

— Studies on polariton chemistry: strong coupling between light and matter

— Organic Conductors and Semiconductors

— All Solid State Lithium Ion Battery Technology

— Electrochemical Fabrication of Micro— and Nanostructures on Metal Surfaces: Techniques and Applications
— Proton—conducting ceramics and their application to energy conversion devices

— Chemical insights on magnetism and spintronics

#{HPFE (FE-EEH)EDRHNELESE Homework

Students will be required to submit reports after the lectures.

BT D B #E L F kK Grading System

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

BB D EY Other Faculty Requirements

THR-ZFE Textbooks

T X Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G058

L ZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title Sedimie &1k 45w 1 [Modern Trends in Chemical Sciences and Engineering I]
S EREH Subtitle ¥ AL Z453 I [Modern Trends in Organic Chemistry and Biological Chemistry]

HE# A Instructor AR 240 [SUZUKI Takanori] (RZEFR L ZAT5ERL)

{HLE A Other Instructors | A EFF[TANINO Keiji] BEMFIERE), £% MIIMITA Tsuyoshil, &K PEYE[SHIMIZU
YoheiJGRERFZ28%), AL &8E[ISHIYAMA Tatsuol( T2ERFZER), LA #HE[YAMAMOTO
Takuya] (T 2#WFZE%), Chai GOPALASINGAMGH “#HF4265%)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 095112
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7111

## B EIH Other Information

%A Class Method 2 XTI ZER B (— ki hE)

F—"J—F Key Words
REETHAL 2, AA AL, RSB, A, Ealbs:, A, AL, &b

2% 0 B4E Course Objectives

HRLF A0 B OERIZA RELODORHVET, AR T, SRR AT AW b0 B O E BfE 4
2 ETRBEERD AR EIS DWW THEE L, B O U RICOWTHBIBIL 7212, B Aesi O JERRIC O W T ET,
HRELS: - AR ST ORR % 72 Ry VAT OWTETER L £, Romom# b A bFRIcBEL T B 07 AT 7
DRREEF LR —IMRET DI/ DEN AR TT,

FI:Z B 4Z Course Goals

1. e L5 - AL 0 B ORF 502 R 5 LT B L7 D EEARIBESIC DWW TR T & D,
2. T OE BT ML FEDO R Y I AZ DWW TP TS,

3. N\ TR BRI DR ORI THGRL . R 52 ENTES,

4. BEDOTAT T EEVAATEFRIREN TED,

2 Z51E Course Schedule
AR A (BEAR)

. e E A R (SRR
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(2025.9.2~9.4 TEMETETT)

#{HPFE (FE-EEH)EDRHNELESE Homework
AFE TIE, wBREE CHR—N) BB, ZRHOFEOYE 2 D& RA T, FEESNZM B FTITHLET,

BT D B #ELF % Grading System
SEERERE (20%) &L AR — MBOWIZ L - TREML £97, A BEIEIHEAN G RUIZL AR —NREEDY S 2 22RO, 20 2 2%
F9°, FEBEO 7 FILL_EOHE TG T 5720 O E ARSI T,

=SB B DY Other Faculty Requirements

THR-ZFE Textbooks

FEE 15 E HE Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G045

BMEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Molecular Chemistry and Engineering IA - 2025[Leading and
Advanced Molecular Chemistry and Engineering IA — 2025]
H{F# A Instructor FEHRE ZRIE [INOKUMA Yasuhide] (X52Br T 240122k

(L #E Other Instructors | Jonas Mindemark (Uppsala University)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095121
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BEEA Class Method 1 3R EFR B Gof o &)

F—")—FK Key Words
Organic chemistry, Electrochemistry, Battery, Functional molecules, Electrolyte

2 %D BE Course Objectives

Organic and materials chemistry is becoming very important to provide functional materials that support our sustainable
society. In this lecture, leading researchers from abroad and Hokkaido University will give intensive lectures on cutting edge
research in materials chemistry, particularly in battery development, and students will obtain an understanding of the synthetic
design, application and device development of functional molecules.

Fl|3%E B 4% Course Goals
On completion of this course, students will be able to explain and discuss the basic principles of functional molecule design,
electrochemical measurements and device processing.

2 Z51E Course Schedule

Course Schedule (the order of the following lectures is subject to change)

1. Basic electrochemistry: oxidation and reduction

2. Fundamentals of both electron and ion transport in polymer materials

3. Synthesis of ion— and electron—conducting polymers

4. Applications for Battery: solid-state batteries, organic battery electrode materials, polymer solar cells and light—emitting
electrochemical cells

#{HPFE (FE-EEH)EDRHNELESE Homework

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

BT D B #ELF % Grading System

Grades are judged based on class attitude during the course and report.

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks

1 B Reading List

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

HEZEDHR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/lor/HP/index_e.html
https://www.uu.se/en/contact-and-organisation/staff?query=N6-658

{i5#% Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Molecular Chemistry and Engineering IB — 2025[Leading and Advanced
Molecular Chemistry and Engineering IB — 2025]
EEHEA Instructor %% W [MITA Tsuyoshi] (GRS FEHEREA L5 SO BT JE L AS)

(Y #H Other Instructors | Robert R. Knowles (Princeton University),
HUANG Chung-Yang, B 5-Z2[JIN Mingoo]

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 095122
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
FREA AL 7 AR Ry 2 ARG, TP HVRIG., BEEIREEIZ BT 555 T ek

2% B4E Course Objectives

FARFETIL, /=L FEZZE LTZ MacMillan BFFEZE & THY , BUET YV A R THPIRDH— ANE LU TE R
9% Robert R. Knowles ZiRA44H X Sz = Z 2 0 RGO EBEDDIG . SOIZIXEFT O ATz >\
55, BT, Knowles ZdZ 22EME L7= Proton—Coupled Electron Transfer (PCET) ZH I L7t B 38 1%, AR GRS IS A S
NTEY., ZORAMOESSHERTHD, RIREDO HAL., 74 Ry 7 2o AR L2 FRAREL . 2ha s A LTIAbS K
IEDRRE e L E R SEIETHD, 7 Ry 7 AR S Tl RN —2 2 TR E 2B S 562E T %)
FIULF OGS EMEITSEAIENTED, 2O R TRBEAMAMEL, Fifit TR L F B A~ OIS AR S TV 5,
FRIZ, RIRFETIE C-C B TER~DIGHZ LN, BARRZ2 RS F 28 CEMIZ R 75, £72. Knowles B D&%
BT DL T, ELBIRDPHBIOT UV IEDO IOV THRE AT, Huang #EBHZ T, LW T ARV Ry I 275
[EIER0A L T A DT 4 MAAL T T DS A RIZ OV TR A YL, Jin HEIZIL, KL EERF 040 T OREEE
{BIZ DWW TR 35,

FI:Z B 4Z Course Goals

AIZEATBELU T, MU FERIER 7 THEREOHIENZE DI 53202 BfRL | SRS O FH &S I B 9543k %
RODHIENTED, FrZ, 74NNy 7 AR S O FEARF B Z 72N, 2T HUZE BB 2 ARG A RIZB W TE
DINTHERET 20 ZHFEL | IS TEAID1T7e5,

= EE ZSZ B LT MacMillan WFZE3E & THY | BITET U AR R THBIGDOH— AELEL TERET S Robert R.
Knowles % DA U C, Yoz =72 VSO IERFEGIG L SHIZIT R B O MBI Ic oWV TERZERN
T&D, ¥rlZ, Knowles ZIE2MEB L7- Proton—Coupled Electron Transfer (PCET) ZFI A U7= SR BAFE O A2 FfEL . Z D
LRSS ~DIS AT IEEZBGTED, Fi2, C-C AT AE R LELT BRI RISHIZF 52T, Fif rTReR ARG
FEADIEIZDWTEZ DN E LN TED,

SIHIT, A SO D FBE LIS A SRS EMR 9572012, EL B ORELBEL LB LT VIV IS O HAM &Y
5 T&%, Huang HEBUIZFOEZETIZ, HTLWT AR R I AT FALKERA L T 4T DT 4 RNAA TR B A 9% 5
N, Jin HEIROFESR T, BUEF O 51 OB L 2 OBERIZ O W CBRETRD HZLINTED, ZNHDHERE A
IZH DT AHZET, REFIAHUIALFE LR L0 THERED BRI DN TEAITE 2 | FEEMITTIEH TE501275,

£ 5HE Course Schedule

6 H 10 A (k)

£ M TAZ VA, BIORTGT NSO IERE (G IO, EEKITEDFAER) |
Robert Knowles RJ{ SEBRENR I 1)

Robert Knowles [ A] 5 Y& BREN Y 5 )iis 11

6 7 11 B (K)

Robert Knowles I A 45 Y¢ BREN R 57 s 111
Robert Knowles [REBIGE2 |

6 7 12 H (K)

Dennis Chung-Yang Huang Y /L &6
Mingoo Jinl [ &%y 7t W BEEHERE 1)

Mingoo Jinl [& {53 - A B EBERE 11

#HFE (FPE-EE)FONELSE Homework
TEAHE, BEOAHME,

AAESTE D B #ELF % Grading System
SHEHENE (20%) ELAN—h (80%) TR T2, 72721 #EEHD 7 ELL Lo E RO RAKRSETH D, LN—MNE, &3
Bl 2ME R T AIEEDO )G — D5 RA THI H ETITIR 5,

fth IR BB D &M Other Faculty Requirements




TXRARZEFE Textbooks
ErEHET 5,

Materials will be provided.

EHIETERE Reading List

B BAR—LR— Websites

W= DR—LR— Websites of Laboratory
https://knowleslab.princeton.edu/
https://mitagrouphp.icredd.hokudai.ac.jp/
https://sites.google.com/view/huang—chemlab/
https://jingrouphp.icredd.hokudai.ac.jp/

{i§# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Molecular Chemistry and Engineering IIA - 2025[Leading and
Advanced Molecular Chemistry and Engineering IIA — 2025]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

HMEF Other Instructors = Yen—Ku WU (National Yang Ming Chiao Tung University)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095123
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BEEA Class Method 1 3R EFR B Gof o &)

F—")—FK Key Words
retrosynthesis, asymmetric synthesis, catalysis, cascade reaction, step economy

2% B4E Course Objectives

The goal of this short course is to provide students with an understanding of the strategies, methodologies, and problem—
solving approaches involved in the total synthesis of natural products. By examining classic and modern examples of complex
molecule synthesis, students will develop the ability to analyze synthetic problems and design reasonable routes to target
compounds.

FI:Z B4& Course Goals

By the end of the course, students will be able to: (1) Explain key concepts and principles in retrosynthetic analysis of natural
products. (2) Understand the importance of stereoselectivity, functional group compatibility, and step economy in synthesis.
(3) Evaluate case studies of total synthesis and extract insights for innovative synthetic planning. (4) Analyze synthetic
problems and propose logical, efficient solutions.

{2 % 5HE Course Schedule

1. The Art and Science of Total Synthesis

2. Functional Group Transformations in Total Synthesis

3. Cascade Reactions and Reactive Intermediates in Total Synthesis
4. Modern Strategies for Natural Products Synthesis

5. The Quest for Pseudo Natural Products

EFEEE (FE-EEFDOAARLS E Homework
Reviewing named reactions, functional-group transformations, and common protecting groups is highly recommended. Students
are recommended to read the original papers cited in each class.

BT D B #ELF LK Grading System

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

= EEE D EHY Other Faculty Requirements

THX R #F]E Textbooks

15 E HE Reading List

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

BMEZEDHR—LAR— Websites of Laboratory
https://www.ykwulab.com/yenkuwu

{i5# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Molecular Chemistry and Engineering IIB - 2025[Leading and
Advanced Molecular Chemistry and Engineering IIB — 2025]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

HL# S Other Instructors = Chang Yun SON (Seoul National University)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095124
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BEEA Class Method 1 3R EFR B Gof o &)

F—")—FK Key Words
Single—molecule fluorescence, FRET, RNA folding

2% B4E Course Objectives

This course explores the principles and computational techniques of modern statistical mechanics and molecular dynamics
(MD) simulations, with an emphasis on their utilization for energy/bio—materials design. Students will learn (1) the theoretical
foundations of statistical mechanics and MD simulations, (2) how these methods enable the prediction of macroscale
thermodynamic properties from molecular interactions, and (3) the application of these methods to design and study energy
and biomaterials. Topics include the theoretical foundations of statistical mechanics, MD simulation algorithms, and practical
applications in the fields of energy storage materials, organic electronics, drug design, and biorefinery. The course combines
lectures and hands—on computational exercises, equipping students with the tools to address challenges in chemistry, physics,
biology, and materials science.

FI:Z B 4Z Course Goals

The goal of this course is to help students (1) understand the principles of statistical mechanics and molecular dynamics
simulations, and (2) gain a general perspective on what is currently possible with the state—of-art theory, MD simulation, and
Al techniques to model and analyze functional materials for energy and bio applications.

{2 % 5HE Course Schedule

. From molecules to functional materials: an introduction to statistical mechanics and MD simulations
. Fundamentals: Foundations of statistical mechanics

. The Language of Uncertainty: Probability and Stochastic Processes in Statistical Mechanics

. The Engine Behind Simulations: Molecular Dynamics Theory and Algorithms

. Powering the future: Simulating energy materials

. Life’s building blocks: Simulating biomaterials

. Pushing Boundaries: Advanced Techniques and Practical Applications

~N O O &~ W DN

EFEEE (FE-EEFDOAARLS E Homework
To read the basic parts of Physical Chemistry and Statistical Thermodynamics textbooks at undergraduate level is highly
recommended.

ARSEM D EZ#E LA X Grading System

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

= EEE D EHY Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G057

BMEZEDHR—LAR— Websites of Laboratory
https://songroup.github.io/sonlab-website/

{i5# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Chemical Engineering Thermodynamics[Chemical Engineering Thermodynamics]

EE#HB Instructor Bt Few] [KIKUCHI Ryujil OK52B% T2 iFgeke)

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095125
HAR Semester 1548 (£ ) BT Number of Credits 1
B AE Type of Class i WRER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B =18 Other Information

BERMEA Class Method 1 xhmf 2R B ol m o )

F—"J—F Key Words
{bZTEE % T AL, W - = — 4, =7 X —

22 H4E Course Objectives

(b L a2 ST DTS ER B RO MB OIS T iR % 5L 812, BRSO DD HIER O A LIS G 2 PRI 5, £
7o, BRI H DD R X —TEHER O A OBMRE OO R FZ CTHHZLBfETH LB IS, mRLX — WA Ha
WRICBIA =X —DRFLETFNF—HIKOERICER 5, THRVLX—DEEWHT-DOICEASINL =/ ¥ —7
IZOWVWTEES, ZNHEELT, 5 HROLNTOBH L) — U R T RN F = AT AOHEIZ 7 N X — DR AN E DX
NI EEE 35, BREIEMC K FEREEFI, =/ X — a8 35,

FI:Z B 4Z Course Goals

THETHEATEALFEIFL, boEBHACTZRO/PNBRFHNTEL TOL—, H2DVIE OB LI T
723, K0ZL DT TR AR DO DE RO KGR, LFT TN BET T e WS EERICE TR FE A5
LRSS, £, BEREBA LU AT N 2R TS THLIZ /A —2F O, flix D=L F—FREICK T 5
BRH72 =7 VX — B OFE FEEESE T, FET X — - E LT 0 A ZRBWTELL I X —H R T
L. TOH AL EET D,

{2 %5 Course Schedule

A 4 [N, LR T LA RN 2O EOE B I A, AL TSI RSB RIT OV TS, R0 4
[Gl1E, P - L — BRI B A SN D T2 L — DEAIC OV TS,

CIRF =X BT AR OB, KFERIEIZOWT

ALFLFE) FOREAMS, BUbF, AU R AR O RF — I, KIST BEADT R /LF —IL L
BB RURE FAERUR, EAR LR

AT, BAH R RS 0 -

LT EAXR—E, /AR =L EOE AL RV ST A 7T AL DERTR

BT RV —REIC T A= A — RO R L

TR A OB —FE, ot AL AT LG

ALFETZET v AD 7BV — T

O N O U1 &~ W DN~

#EHEPE (PE-EEHEDAARESE Homework

THEELTCHEET WML FEONEOE L LRI DAL, R EBICT VMR L, RBNEOEE 2Tl AR —h
DIEMEETOT, TV MEBEICL TUR—MAER T TEE LTV MORNE OB ATED D, iEFRICHT D 1
HALIE, 45 BB OZEIZKILTH26N5, EEROERIT 90 40 (2 BFETH T R) X8 [B]l=16 K] THDHI=, BALREIZ
1%, 1ENZOX 3.6 B O T8 EEH N NELR 5, ORI E L CGERABICTE 8L TR,

AT B EE LA L Grading System
S0 L7 TR J ORL A — 0D RT3, R OD PRI TR 40%, LooK— NERBAOD B 60% T35,

TF AL FF Textbooks
VIR EM I ERIEAT T2, 25 ET, BREEREOLRY,

Handout made by the instructor will be delivered.

FEE 1 EEE Reading List

) GEAROBERLIGH) /A B & B EAE, 1995

BEET LB (B 2 IR/ KRITBH-E - S HERE L, 1991
TR — T B 252 AR, 1999

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

BMEZEDHR—LAR— Websites of Laboratory
https://cse-lab.eng.hokudai.ac.jp/

{i5# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=TEB Subtitle Separation Process Engineering I[Separation Process Engineering I]

HE# A Instructor a3 [MUKAI Shin] (K520t T520FE02)

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095126
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B =18 Other Information

BERMEA Class Method 1 xhmf 2R B ol m o )

F—"J—F Key Words
LA, W

22 H4E Course Objectives
BT AO P CHRHC S IUEM B EFI L Tl 57 e A0 A FE S L BIEET D,

FI|3%E H4E Course Goals

L WEN DR A BT 228

2. WA RO N E L EZBRLZ OFR M B O RetE A2 BRI T& 535127252k

3. —IXANCRI SN TOB SR WA PR A FARL, ZhDE VTS LIRROMT N TEDINITRBTL,

B ¥ FHE Course Schedule
AeER IR I A TR v o A CTE L E T,

i

WA B

. ARFEW IR G R & O RIE Lk

LB D AT =K I

. WA SRR

WS R 5 S (Henry 2K, Freundlich 2, Langmuir )
WA LW E PR (BET &SR0

. B

O N O O =~ W DN~

#FPE (FF - EBE)EOARAELESE Homework
BHEDORNIEATER (ZEEER, Fa30) OUENZH A, REKTRITTFELUZEBICOWTEEL, 7 XONE LR
THZENCED BRI IRD D,

BT D B #ELF LK Grading System
JFRIELTC, #BERED 7 BILL EOMEEBGEFIO &ML T 25, (1) HEREE (20%), (2) 7A4X(20%), (3) HIFKT AN
(60%) IZL> Tl T2, ZAXTIIREDT —< IOV TCOFREORENZ, RER CIIAR B OB G ELZEMI 2,

= EBE B D EY Other Faculty Requirements

TH R -ZFE Textbooks

T X Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G059

HEZEDHR—L_R— Websites of Laboratory

{ig# Additional Information
AR OBRITIL, L~V OEFE, WikBigam, BTt I1E, T e R GRE, v, WaR) [ZB 9 A A
WIEET D,




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=TEB Subtitle Separation Process Engineering II[Separation Process Engineering II]

HE# A Instructor K B [OGINO Isao] (KZEF2 T 22HFFERE)

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

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 095127
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1

2 ETKE Type of Class e FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

{2 E¥EM A Class Method 1 iR H G oo 74)

F—"J—F Key Words
2 AUEREL, W, By, va~ T o7 0—

%3 D BH4E Course Objectives
DHEET R AOHF CHRFIZZIVEM B ERI AL ToBET 27 v A (WD BE 0B A7) 1220 T, ZOFREE O,
HEEZBL CHEMAEDHZEEHIEET S,

FI:Z B4& Course Goals

L. LT m v RBT D7 MHMEO EE M2 BRI 52 L

L E LSO BLRNG, Sr BT R AD R EE R 5L

OB a e AR FHC B T A R L B R D B AR AT L

LW LB e RSB E T AR SR B L AR N TEAIOITRBTIE

WG LB BEOMSEER A T DT NAAORRIZBEIL T, AR DITADI0I 5,

Q1 W N

12 % EHE Course Schedule

. LEESBEET v 2D REHE

L Oy BE T e AR EHI B S B R LR B A
CWE T et A

T ARRT 41

P ARHT 4—2

R BET A

L —AART —3

. Tavsk

O N O O &~ W DN~

#FPE (FF - EBE)EOARAELESE Homework
WEOFNTT AN, BEAAERH (BB ER, 30 O Y EITE AT, £, WETHELZEBIZOWTE
(7 X ANE RS 2R LKV BRETRD D,

BT D B #ELF % Grading System

JFAIELT, ##ERBO 7 EILL EOHEESGEFMOSEMET 5, (1) FHEREE (20%), (2)FEF O (30%), (3)7m
P bOFE R (50%) 12X TR 95, SR CTIIREDOT —<IZ oW TOIMBOEEVE, L T/ ey =/ NCils A 1%
i 5,

= EBE D EHY Other Faculty Requirements

TX A FE 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

T X Reading List
B LS L5 B ATE, SKBFSCAL i : PE X, 2001

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

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information

AREROFLRIZIT, FHL L OEEE, Bk Blganm, BO1F, ZU T X (R, g, W) (B35 mi5ke was
T 5,

W5y RO BEMEC BT AHERE T 352 ENEEL,




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IA — 2025[Leading and Advanced
Materials Chemistry and Engineering 1A — 2025]
H{F# A Instructor =JH = [MIURA Akira] (KZ5% 224692 05%)

HY# S Other Instructors | Christopher J. Bartel (University of Minnesota)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095128
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BEEA Class Method 1 3R EFR B Gof o &)

F—")—FK Key Words
MEHMES:, B3, Python

BEDHE Course Ob_jectlves

ZDa—ATIL, T —HOFEEER L CREE T A MBI E S A E S, s 7 ey =/ M35 £ el &2
RIS LiT
FI|3%E H4E Course Goals

ZDA—AERK T T HETIC, FAITERTE 2 BIAME RIS E D IIHE T TED), M 2R 7 a2/ etk 45720
{23 4357> Python % L TH S E £ VA N —=0 7 BEE. #4572 R CEL IR0 ET,

2 Z51E Course Schedule

D) ALZR A I T DI R O L FLRE

2) Hhhd 08 O 7_9 R, =TV

3) Python 2557 —# AT ZAD AP: numpy. pandas, matplotlib
4) BMBH D FE T TV ORGIE

5) Python Z{# i L7= k528 €7 /L O —="7" sklearn

6) FEAR T RE e

7) X7 2HA DL EMEIZEE T HE LT ALRE DT L ST

8) ERFLIFRE DT —av

EFEEE (FE-EEFDOAARLS E Homework
Python ZfL7- 1 ~ 5 B L5

BT D B #ELF LK Grading System
18

BB D EY Other Faculty Requirements

THX R #F]E Textbooks

1 K% Reading List

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

WEEDHR—LR— Websites of Laboratory
https://strchem.eng.hokudai.ac.jp/
https://bartel.cems.umn.edu/

{i5#% Additional Information
DA BB CT




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IB — 2025[Leading and Advanced
Materials Chemistry and Engineering IB — 2025]
E{EHE Instructor ok {515 [TADANAGA Kiyoharu] Ok Z2Bz L Z20F 52k

1H L4 #E Other Instructors Nataly Carolina Rosero Navarro (Institute of Ceramic and Glass),
M HEKRIFUJ Yutal(T22RFSE07)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 095129
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
Electrochemical devices; Electrolyte; Electrode; Nano—structure; Batteries

2% B4E Course Objectives

Recently, safe, low—cost, high—energy density, and long—lasting electrochemical devices for energy conversion and storage are
highly required for mobile devices, electric vehicles, and storage for renewable energy to build a sustainable society.
Development of novel materials and structural/morphological control of these materials are key issues. The aim of this course
is to describe the importance of electrochemical devices and materials science involved in the development of such
electrochemical devices. Fundamental concepts in electrochemical energy conversion and storage are overviewed at first, and
then the materials chemistry for the electrochemical devices will be described. The preparation process for materials of
electrochemical devices, the effect of nano-structures in electrodes for batteries, and the development of all-solid-state
batteries are also described.

FI:Z B4& Course Goals

By the end of this course you will be able to

1. explain and compare various electrochemical energy conversion and storage systems

2. understand the basic requirements for materials used in electrochemical energy conversion and energy storage devices
3. explain the effects of structure and morphology on the properties of electrochemical devices

4. understand and discuss materials and electrochemical devices in future energy storage system

$2 % 5@ Course Schedule
As an HSI course, Dr. Nataly Carolina ROSERO-NAVARRO (Institute for Ceramics and Glass, CSIC, Spain) will give most of
the lectures.

The following topics will be covered during this course.

. Fundamental concepts about electrochemical energy conversion and storage

. Materials used in electrochemical devices

. Introduction of inorganic materials science for electrochemical devices

. Nanostructured materials applied to electrodes for lithium and sodium ion batteries

. Fundamentals of solid electrolyte

. All-solid—state lithium batteries

. Overview of recent trends in materials for electrochemical devices and future energy storage system
. Students presentation on topics in electrochemical devices

O N O O = W DN~

#pEE (FE-EE)E0RAELSE Homework
Students will be expected to download class notes from WEB page and read designated chapter in advance.
Students should read some papers on electrochemical devices during this course and make presentation.

AAESTE D B #ELF % Grading System

Grade will be determined by how well one’ s achievement in this course through

1. a report on nanostructured materials in electrochemical devices (weightage 80%), and

2. a presentation on one’s research or some topics in electrochemical devices (weightage 20%).

= ERBE D FH Other Faculty Requirements

TH X -#F & Textbooks
No textbook required. Handouts will be distributed.




FREIEEHE Reading List

“Recent Advances in Energy Storage Materials and Devices”, Li Lu edited, Materials Research Forum LLC, ISBN 978-
1945291265 (2017).

“Ceramic Electrolytes for All-Solid-State Li Batteries”, M. Kotobuki, S. Song, C. Chen, and Li Lu, World Scientific Pub Co
Inc ISBN: 978-9813233881(2018).

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

MEZEDHR—LAR— Websites of Laboratory
http://www.eng.hokudai.ac.jp/labo/inorgsyn/

{i5#% Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering II — 2025[Leading and Advanced
Materials Chemistry and Engineering Il — 2025]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

(L #H Other Instructors | Boyang HUA (Nanjing University)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095130
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BEEA Class Method 1 3R EFR B Gof o &)

F—")—FK Key Words
Single—molecule fluorescence, FRET, RNA folding

2% B4E Course Objectives

This course introduces the concept of RNA folding, structures, and functions. We will talk about the different types of RNAs
and their important and diverse roles in cells. In order to study RNAs, researcher need to employ a variety of tools. The class
will discuss techniques commonly used in the field to synthesize, label, isolate, and characterize RNAs in vitro and in vivo,
including some advanced single—molecule fluorescence techniques. After this, we will use real research examples to illustrate
how real problems about RNA biology are solved using the various tools we have covered.

FI:Z B 4Z Course Goals

The goal of this course is to help students (1) understand the physical and chemical basis of RNAs; (2) understand the
biological processes that RNAs are involved in; (3) understand the modern tools, especially the single-molecule fluorescence
tools, that are used to study the complex and dynamic mechanisms of RNA function and regulation; (4) get the students
familiar with and interested in the field of RNA biology and single—molecule biophysics.

2 Z51E Course Schedule

1. Introduction to RNA folding, structures, and functions

2. RNA types and their roles in cells

3. Bulk techniques for RNA synthesis, manipulation, and characterization
4. Single—molecule fluorescence techniques for RNA studies

5. Frontier research topics on RNA biology

#FPE (FF - EBE)EOARAELESE Homework
To read the basic parts of Biochemistry textbooks at undergraduate level is highly recommended. Several seminal literature
will also be recommended

BT D B #E L F kK Grading System

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

BB D EY Other Faculty Requirements

TX R #F]E Textbooks

1 K% Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G049

HEZEDHR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IIIA - 2025[Leading and
Advanced Materials Chemistry and Engineering I1IA — 2025]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

& E Other Instructors | & /& IESL[YOSHIO Masafumil(#)/E - S BHIFS2HEAE), B9 st [MASUDA Takuyal(4'E -
MEHIFZERERS), ALl RIKITAURA Ryol(W'E - #4EHIFSCHERS), SEA FHE[TSUJIMOTO
Yoshihiro](#'& - $4 BHIFSEEHE)

F1 BFERI Course Type

BASESEE Year 2025 B[4 Z|&ES Course Number 095131
HAM] Semester 251 (FEH) Bi {78 Number of Credits 1

2 ETKE Type of Class ER FERENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

## B EIH Other Information

{2 E¥EM A Class Method 1 iR H G o 7))

F—1J—F Key Words
Supramolecular Chemistry, Inorganic Material Chemistry, Quantum Material Chemistry, Electrochemistry, Advanced
Characterization Techniques, Device Fabrication

2% ? B4E Course Objectives

In this course, students will explore the chemistry and physics of nanostructured organic and inorganic materials, including
quantum materials, with a focus on their applications in ionic, electronic, and optoelectronic devices. They will also gain
expertise in advanced interface analysis techniques. The lectures will cover the design and synthesis of functional materials
through various methods, such as molecular self-assembly, flux growth, chemical vapor deposition, and epitaxial
crystallization. These materials diverse applications, including actuators, sensors, batteries, photovoltaics, and photoemitters.
Additionally, the course will introduce advanced characterization techniques, including X-ray photoelectron spectroscopy,
vibrational spectroscopy, electron microscopy, and scanning probe microscopy. Students will learn how nanoscale structural
control in organic and inorganic materials enhances their properties and enables novel functionalities. They will also develop a
deeper understanding of surface chemistry transformations and heterointerface phenomena.

FI:Z B4& Course Goals

The goal of this course are as follows: Understand structural control in organic assemblies, inorganic crystals, and atomically
thin films, and grasp the fundamental operating principles of ionic, electronic, and photonic devices. Gain insight into materials
design, engineering, and processing, and as well as the relationships between structure and properties, to optimize material
functionality. Develop problem—solving skills and explore innovative solutions based on acquired knowledge. By achieving
these objectives, students will cultivate the expertise necessary to make meaningful contributions on a global scale in their
respective fields.

£ 5HE Course Schedule

. Overview of the Course and Structural Control of Organic Nanomaterials
. Organic and Inorganic Electrochemical Devices

. Secondary Batteries and Advanced Analytical Techniques

. Exercises on Electrochemical Devices and Discussion on Future Devices
. Structure and Function of Inorganic 2D Thin Films

. Physics of 2D Materials and Fundamentals of Inorganic Crystals

N O Ol &~ W DN~

. Structural Control and Functionality of Inorganic Crystals
8. Exercises on Structural Symmetry and Physical Properties of Inorganic Crystals, Discussion on Future Devices, and Course
Summary

#{EEPE (FE EE)EOREESE Homework

To read the basic parts of Organic and Physical Chemistry textbooks at undergraduate level is highly recommended.

AT B EE LA L Grading System

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

THR-ZFE Textbooks

T X Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G050

HEZEDHR—L_R— Websites of Laboratory

{i§# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IIID - 2025[Leading and

Advanced Materials Chemistry and Engineering 11D — 2025]

H{E# B Instructor Bl k7 [SHIMADA Toshihiro] (RFFx T 520F5255)

H M E Other Instructors

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 095132
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1

2 ETEE Type of Class el FERENR Year of Eligible Student ~

% & 2¥El-~5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B E¥EM A Class Method 4 W ERL B GEBED 7))

F—")—F Key Words
SRTIVTNAAL T AT AT AR XAV

2% 0 B4& Course Objectives

ZOEFRIIERIOEFREEBTDOERINT T, #HECTIE=2—F NV Ry NI — DR O _A X b7 E OB
FEEFOET, EETIEFAOMEHZBIL 72844 2 FIV T tensorflow, scikit learn, Stan, GPy 72 E M= B DT A7 F

VaffioTHET,

FI|3%E H4E Course Goals

L. T =P A= A B I T O B B R 5

2. python DTA T FVRLT —HZX—ADFE NG 5B 5TD

3. RTVTNAAL T 4R T A IV AAHE LI TAT ZV DN T2 B/ D

{2 %5 Course Schedule

. =2 =TV Ry NI — I & filioTHID

A E W A5 Rdkit TA47 TV DN

Y FE B U R

. BB T A7 T scikit learn

B RIEE - H R EREE T INEE SR o TV A
LR T T R

A OIS

. B A S D FRAR

AR AL

© 00 N O O = W DN~

#FPE (FF - EBE)EOARAELESE Homework
F N — I BEGE D TEDAE 2 —ZPNLE T
— B OKOVITREN I RSINE T, TOREEEEELET,

BT D B #ELF LK Grading System
— HOBRDOVICGRENMEREN T T, ZOEIZKLLR—bOFRH CTREEZMTET,

= EEE D EHY Other Faculty Requirements

THF AL FF Textbooks

None

FEE 15 E HE Reading List

Any textbooks or websites on python language

S BAR—LR—T Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G053

BMEZEDHR—LAR— 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

O 2 —HE X "D — RGN LT, L P FEORTIC python D OFAH D70 T 50 LILER A




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Instrumentation Chemistry[Instrumentation Chemistry]
E B Instructor EW)I w5k [HASEGAWA Yasuchika] (k2B T22AF5ER)

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095133
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B =18 Other Information

BERMEA Class Method 1 xhmf 2R B ol m o )

F—"J—F Key Words
Chemical Information, elemental analysis, conditional analysis, structural analysis in nano— and micro—area.

2% B4E 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.

FIZ B 4Z 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 Z51E 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

#FPE (FF - EBE)EOARAELESE Homework

Pre—examination for review of instrumentation chemistry

ARSI D EHE L L 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%).

= EBE D EHY Other Faculty Requirements

TF A FF Textbooks

T X Reading List

S BAR—LR—T Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G051

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

{i5# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

SEE=REH Subtitle Functional Solid State Materials Chemistry[Functional Solid State Materials Chemistry]

EE#HB Instructor B H iz [SHIMADA Toshihiro] (RFFE T50F226%)

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095134
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BERMEA Class Method 4 R IZER B (RO A)

F—"J—F Key Words
BT MEBLOT A2 2R, KEGEM, BEEAE, [E A8

22 B4E Course Objectives
ZOERDOE— O BEEIIHBERE A B O L7 Db ZEMBUIZ O TOMHZEEL, i ECH T A A A& T 53
WEEIIFTDHIETHD, 0 BAEIL, Hint & LUk E A2 e TR E & 125 528 ThD,

FI|3%E H4E Course Goals

1. BRI NIZ T A RAOBEFE AR CEH L1725
2. [BEAMENO AR 72 R E 52D

3. CHRE FELe7- O ILFEFR A B 2o D

{2 % 5HE Course Schedule

TRETPELTOETR, EENHIUT RS 7% oMb Ex £,
L BVESWRAE BN LS T, BERO LM EET 5

. KEyE &k

CBEER B, 704, STT7 )

CHEAT R TR L L — —  IERRIE T T AN —
S AL RIS R S T A AL

. FBZE(EAEY (DVD BLOIRFLIES4)

. BRI BRI

. BURAG T SAALBRAABEE R

A ORE S DEERIC OV THERAL Y,

O N O U1 &~ W Do~

EFEEE (FE-EEFDOAARLS E 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.

ARSEM D EH#E LA X Grading System

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

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks
Handout will be given prior to the lecture via website

1 K% Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G052

HEZEDHR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/kotai/

{i5#% Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IA - 2025[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1A — 2025]
EH{L# 8 Instructor W fnis [SAKAGUCHI Kazuyasu] (BB 22657)

HLH S Other Instructors = Paul Francois (University of Montreal),
B8 —FRE[ABE KazuhiroJ #R2E0F50%), F1)11 B EINAKAGAWA Natsumil BREHF 5255

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 095135
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El- -5 X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
systems biology, gene regulatory networks, machine learning, mathematical modelling

2% B4E Course Objectives

1. Introducing the fundamental principles of systems biology

2. Introducing techniques for modeling complex biological networks

3. Explore the intersection between biological systems and machine learning in the context of gene regulatory networks and
deep learning.

4. Develop the skills to analyze biological data using systems biology models and machine learning algorithms to extract
meaningful insights.

FIZ B 4Z Course Goals

1. To appreciate how gene regulatory networks (GRNs) shape cellular dynamics

2. To appreciate how non—linearity and interactions can be modeled to give rise to complex biological dynamics
3. To appreciate how the structure of gene networks relates to artificial neural networks

2 Z51E Course Schedule
Day 1: Introduction to systems Biology
Gene regulatory networks
Modelling Production, degradation, regulation
Non-linearity in networks
Day 2: Systems Modelling
Network motifs: transcription
Feed forward and Feedback
Gene networks vs neurons dynamics
Positive and negative feedbacks. Selector genes, speed, genetic oscillators
Day 3: Regulation layers
Feed forward gene networks
Case study: the gap gene patterning system in drosophila
A gene regulatory network view of the perceptron, a perceptron view of embryonic patterning
Information encoding
Day 4: From gene networks to machine learning
Multilayer perceptrons and Deep learning.
Latent space and autoencoders for gene regulatory networks

#{mFE (FF - EZEODAB LS E Homework
Read the articles in the “Reading List”

AR B EE LA L Grading System

Assignment on specified topics (60%); Active student participation in class (40%)

= ERBE D FH Other Faculty Requirements

THR-ZFE Textbooks

FEE 1 EEE Reading List

{Reading list>

https://doi.org/10.1038/nature02678

https://10.1016/s0955-0674(03)00017-6

https://doi.org/10.1073/pnas.2113651119

Reference Books: An Introduction to Systems Biology, Design Principle of Biological Circuits, Uri Alon; Why Machines Learn.
The Elegant Math Behind Modern Al, Anil Ananthaswamy




BMAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G042

W ZE DR—LR— Websites of Laboratory
https://www.francoisresearch.org
https://wwwchem.sci.hokudai.ac.jp/ biochem/en
https://wwwchem.sci.hokudai.ac.jp/ molbio/home—en/

{i5#% Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IB — 2025[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1B — 2025]
H{F# A Instructor P&EF  $AH [ISONO Takuya] (KEBt T2 ZERE)

(L HE Other Instructors | Brian J. Ree (Kean University),
el OCSATOH Toshifumil(T 2 5EF7), LI FENG(T“#AFZET)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 095136
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

% & 2¥El-~S X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7121

## B EIH Other Information

%A Class Method 2 XTI ZER B (— ki hE)

F—"J—F Key Words
Polymer characterization, Statistical dynamics, Phase transition, Mechanical properties, and Morphology

2% B4E Course Objectives

The current state of polymer science enables targeted synthesis of specialized polymers for a wide variety of specific purposes.
This unique aspect of polymer science calls for the evaluation of their chemical structure, physical properties, and morphology
for truly comprehending their behavior. Therefore, having a sound comprehension of the core principles in physics will aid in
developing novel materials to new practical applications. Specific topics such as statistical dynamics, phase equilibria, thermal
properties, mechanical properties, morphology and self-assembly characteristics will be explored. Therefore, having a sound
comprehension of the core principles in physics will aid in developing novel materials to new practical applications.

FIZ B 4Z Course Goals

This course is intended to be an introduction to polymer characterization methods and physics of macromolecules. Beginning
with ideal single chain behavior, concepts and principles will be expanded and deepened to accommodate various boundary
conditions that represent real situations involving novel polymers. By the end of the course, the students are expected to be
familiar with the core principles and diverse situations in preparation for handling and understanding the behaviors of various
novel polymers they will develop in the future.

£ 5HE Course Schedule

. Introduction of Polymers: A Brief History and Reflection

. Innate Statisticality and Configuration of Polymers: Ideal to Real

. Statistical Dynamics of Polymer Solutions

. Phase Equilibria in Various Polymer Systems

. Polymer Physical Properties I : Thermal and Phase Transition Characteristics
. Polymer Physical Properties II : Mechanical Characteristics

. Polymer Physical Properties 11l : Morphology and Self-assembly

. Experimental Horizons of Polymer Characterization and Application

O N O U1 &~ W Do~

#FPE (FF - EBE)EOARAELESE Homework
Final report on the subjects relating to the characterization and physical properties of polymers involving the application of the
concepts learned from the lectures.

BB D EEE LA & Grading System

Your grade will be determined by how well you demonstrate your achievement of the course goals through
1. Participation to the discussion (10%)

2. Final report regarding to “characterization and physical properties of polymers” (90%)

=SB B DY Other Faculty Requirements

TF AL FF Textbooks

No textbook required, all teaching materials/slides to be provided

FEE 15 E HE Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G043

BMEZEDHR—LAR— Websites of Laboratory
http://poly—ac.eng.hokudai.ac.jp/index_e.html

{i5#% Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

EE=EH Subtitle Advanced Applied Biochemistry[Advanced Applied Biochemistry]
E B Instructor A 35 [IMATSUMOTO Kenichiro] OR%255% T 220FE%)

HLH A Other Instructors | #7HE E—[HACHISUKA Shinichil( T.ZAF5ER%),
FEH FESL[FUJITA MasahirolB4LAHFZE0T)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095137
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BEEA Class Method 1 3R EFR B Gof o &)

F—")—FK Key Words
Genetic information, protein structure, molecular mechanism, biosynthetic mechanism, animal cells, secondary metabolites,
biopolymers, bioremediation, physical chemistry, Genetic engineering, Bioinformatics

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

F|3%E B 4] 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 Z51E 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, Genetic engineering, Bioinformatics

EFEFE (FT EBE)EOARELS E Homework

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

ATl EHE L L Grading System
Active class participation and reports
The attendance rate must be over 70% to be qualified to be graded.

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks

1 B Reading List

SMR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G046

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

{ig# Additional Information




F1 B4 Course Title Seuiks &b #4535 I [Modern Trends in Chemical Sciences and Engineering I1]

S EREH Subtitle Introduction to Basic Biological Chemistry[Introduction to Basic Biological Chemistry]

HE#E Instructor JA 3 [MOTEGI Fumio] GEAR -9/ il EIHF FEAT)

HLBE Other Instructors  Hilifl 2 TAKAOKA Akinori]GE = 1 IR ZEAT), BT — & [ABE Kazuhirol(BE5AF 5
be)

f1 HFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 095138

HARS Semester 154 (£ ) B {7 Number of Credits 1

B EMRE Type of Class GE HERE R Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

1% B =18 Other Information

BERMEA Class Method 1 X R B (e E O )

F—")—FK Key Words
AfRIFEE S b, AR T3, DABIR T, 0%, BRYWE, IRZ U8 | BEBlL IR

2% B4E Course Objectives

AHIRIETE, MRSl SarE . MR OIERI M2 E DA BLG 2RI, Z OO /> T ROV GRS B I, S
BIZZNGDHIEBEAED LA E O IR A ZE TR B OJRK 72D DN ThiEMT 5, SHIT, MIEN T OB ECH
VRIVEEE RO ERIEEEA A= T T DI DT ) —IZOWNWTHIEN T2,

F|3%E B 4] Course Goals
BAGF 3L, ARSI, S | RIREH BRI O i M 0O JLRE A FRAR L . 2SI BEE4 D 05 O3 A R A B AR5,

2 Z51E Course Schedule

1 HH,2 A ERK

AR FANEDAL T VT TV A

3 HH : &S
AARBABIRSAR B B 7 VARED 7y 1 1
4 H B %

AEENI S R Z 13 U L U7 I b (R D VEEhEEAE

Be

#HPE (FE-EH)EDRNELESE Homework
RO RNBFZRBIETITEE L TRLZE,

ARSEM D EH#E LA X Grading System
FREEIZ OV T DL R —MMEHI(100%)

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

1 K% Reading List

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G044

MEEDHR—LR— Websites of Laboratory
https://www.motegilab.com
https://www.igm.hokudai.ac.jp/sci/index—english.html
https://wwwchem.sci.hokudai.ac.jp/ " molbio/

{ig# Additional Information




F1 B4 Course Title %/‘*\ (bR FEA 22— 37 [Internship]

EE=TEB Subtitle Tg—h-¥ Y Short Visit]

HE# A Instructor filidt Al [SENBOKU Hisanori] (K2Fe T 2207267

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 095151
HARS Semester 2574 B {7 Number of Credits 1
B EMRE Type of Class A=y | RERER Year of Eligible Student ~
—
% & 2¥El-~5 X Eligible Department/Class
F>731) >4 3—F Numbering Code CHEM_REQEL 7141
## B EIH Other Information
BEEH A Class Method 1 b i R B Gl oo A1)

F—")—F Key Words
WA =

2% 0 B4& Course Objectives
WAL B =y BN T, EHEEPHBEEZR Y, ENTIIBELZED TERWEMARRSCH T ZE 575,

FIZ B 4Z Course Goals

WAL E =2y T ICBWT, IRBILEDRZREDDIAEVaIa=r—al 48, FEF ), HERES, Ry T —2 a3
2 =T HTER 1 E N LS, EREHLIWITIRE L COEFREZ RO D,

JRIE S CORBRZ LRI 2B ITE DT, EERL VO HEF I~ FERIE S,

{2 %5 Course Schedule
BBIFUTOAr Y 22— /)L CEEI 5,

TR

. M (BIEB STV

. (g

AE =y T OFESE (2 BB ~2 2 A)

5. A H—U Uy T B RS E (LR —1) O, Wi

#BPE (FTH-EEEDHEBESE Homework
AL Z =2y T HNCRRITHED —HLL T, % HHHESLITIE U TR T SR 217,

BAESE D B #E LK Grading System
JRRAIELC, WHER THRICHERRICBE T 2355 T IOV R — ORI ARRL, 7/ FAME R ITB W THRERIZED HERR
DFEREATV, LH—MRHLHE R TORRICLFIIE(T),

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks
L7

15 E KE Reading List
ER L0

S BAR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{i5#% Additional Information




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

278 Subtitle ALP A% —> 2 F[ALP Internship]

EE#HB Instructor FE BT INAKATOMI Akiko] (RS2l - iF 22 02)

H M E Other Instructors

1 HFEA Course Type

BAEEE Year 2025 B Z] %S Course Number 095152
HARS Semester 2574 B {7 Number of Credits 1
B EMRE Type of Class A=y | RERER Year of Eligible Student ~
—
% & 2¥El-~5 X Eligible Department/Class
F>731) >4 3—F Numbering Code CHEM_REQEL 7142
## B EIH Other Information
B E¥EM A Class Method 1 iR H G o 7))

F—")—F Key Words
N MGEINA L B — | SRR

2% 0 B4& Course Objectives

ALP fR¥AH—r 7 A3 - R EIZB W T A GO FERNFROF v VT IZBIEL 7ok AR ATV, Frhiciins 2
LIZEBFHEBEROM LR - S BBk AT,

ALP S A 2 — o7 EBENE B2, BN TR 2O TEROE M HR-CH A 1592,

FI|3%E H4E Course Goals

IRIBIEE DRWWIDIEEY, ala=r—Tal g, 57, WRFERET, Ry N —7-aia =7 4B 1% % L3H,
Hli B HAH I L L TORERME S DD,

WAL Z— 0 Ly IR T, JRIE I TORBRE N8 ICE T, EERL VORI ~RES TS,

12 % EHE Course Schedule

ALP {3 A B —2iy

JREWIF AL C2MLLE 12 2 B LINET 2,

<RIBS ENOREZEOFRITB LU LR E,

SRR H =y T B H OB RTE CICHFEEITHIZE,
HARATIZ, T K72 E DR A~DINAZSE T L TRLZE,

ALP ¥goh A B — o

JREHMRAIELTL AU R 12 7 AUNET S,

JRIBG  RFEE LU IEHE . BL OB,
SRR H =y R B OGHEBRTE TICHFE 21T L,
JETANZ, DT HRATERBEA~OMAZTE TLTHLZE,

WAL= Ty T U= 2 T ONFTIUTIBNTHE TR 1 A RIS HE EERHT528,

#EEE (FPE-HE)FORB LS E Homework
A Z =y TR ERIHED LU T, 4 BFHERITIEU 7 TR SR 2175,

ARSEM D EZ#E LA X Grading System
JRAIEL T, AMER THRICHERFICETAHEZORHEZRL, 70l 70 MERITB W TRHER RO REITV (S
VH— Ty T DRI TEEICLD),, A ERHERES TORKIZIVFHEIT,

= EEE D EHY Other Faculty Requirements
ALP D HJEIE T,

TF AL FF Textbooks
ERALA,

FEE 15 E HE Reading List
ERLA,

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

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




FLB 4 Course Title

WAL TR A 2 — T v [Internship]

F2=R/EH Subtitle

Va7 B gE A2 —> 37 [Cooperative Education through Research Internship]

HE# A Instructor

b4k Al [SENBOKU Hisanori] (KZ2Bz T 220 2ER%)

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2025 s Z1&E-S Course Number 095153
HAR Semester A E B {51 7 Number of Credits 1
B EMRE Type of Class A=y | RERER Year of Eligible Student ~

—

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7142

## B E 1§ Other Information

%A Class Method

1 %52 368 H O i oo 22)

F—")—F Key Words
] PNk ZE Rk

2% 0 B4& Course Objectives

3 MAREIZR W THBDOHIEREROX L U T IR LI R AR 21T, RAERICAN L2 LICE D%

TREBL - T OB RETTD,

BEA DR

F|3%E B 4] Course Goals

IRIBIELDZWINDIEED, al=a=r—a fed], fE5E7), HERET, HEry by —7 332 =7 (B 15z m LS,
BT HDOVIIHITEE LL TOMEEBE R0 D,

{2 %5 Course Schedule

BBIZUTOAT Y 2—VTHEIET D,

SRS
. R (B IEB STV

A w N

AVE— T OFER (2 7 A LLE)

5. A=y KT 1 DT ES S5

#BPE (FTH-EEEDHEBESE Homework
AL F =2y TN RRITHED L LT, % HHHERITIE U T T SR 217,

AESE D EH#EL A% Grading System

EFNORH SNl EZ Tl

AR HIET D,

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks
ERH L0

1 K% Reading List
5 L7320

B BR—LR— Websites
https://coopj-intern.com/

BEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information

SRRV a7 RIS 2 — 2T | BINE O BN B IE BT RE T,




