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

FE=REAH Subtitle

H{T# A Instructor BELEBERGER

M B Other Instructors | F{LFFEHH

1 HFEA Course Type

BASEAERE Year 2024 BFMEIEIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 4
ZEWRE Type of Class FEhk - F2H &R ENR Year of Eligible Student 1~3
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQUI 7001

BERMEA Class Method 1 X FER B o )

F—")—K Key Words
BAbse, B, T, fmsCER

%3 M BH4E Course Objectives
(BRI B35 BRI 727 — < 12 DWW TR i XAERR T 1A 2 B 1537572012, B H B OHREDOL L, MBI EE
BE L R EHEET 5,

F|3%E B 4] Course Goals
e E LT E B OB O FE A L, BN OB B E I LA AR L e X ER A EE 81535,

B ¥ FHE Course Schedule
(LA BT D4 E OREERE L, TIUOWTE EICHPINRIIE 2T, TORREF IR EL TAET D,

ZEHPE (FE-EH)EDRHNELESE Homework
EEE T — X BEUE . S SCHE IS ORI B R E T D, B TAEIT e N EREND,

BT D B #E L F ik Grading System
T REEEMICR TS, PR TORE, FRE~OTMARI., VBRI L > TR 5,

fth Z BB D E M Other Faculty Requirements

THX AR #F]E Textbooks

1 K% Reading List

B BR—LAR— Websites

MEEDHR—LR— Websites of Laboratory

{ig# Additional Information
BT H LT HEAEFR PRI BB ERTTH 0 | BIEBR GO LTI/,




F1 B4 Course Title M AAL A IE - fiE 5 [Research in Chemical Sciences and Engineering 111]

FE=REAH Subtitle

H{T# A Instructor BELEBERGER

M B Other Instructors | F{LFFEHH

1 HFEA Course Type

BASEAERE Year 2024 BFMEIEIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 2
ZEWRE Type of Class 1 &R ENR Year of Eligible Student 1~3
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7101

BE=HA Class Method 1 I EFR B Gehm o &)

F—")—K Key Words
EEREOW R -BR EBRIFEE RREVFLDET LB T ar ik WRSUIE LFIEE

%3 M BH4E Course Objectives
B L2 X T DICH T T B L/ D TR TE - FIEO S B %, ROV ELD LTV B T —a ik, TG
LD ST EE DD 55 RN E L, R - R EE L7 b7 OEZBRM IR ERE 52589,

FI|3%E H4E Course Goals
22N REFE L L TR A REERTRE IR L BT —a (8, iRV LD RE ST, 4 B BRI RE /1554 eI
%9,

B ¥ FHE Course Schedule
[ HERERICR I 2B TN T, REFEBEAEDOHIE - FE OEBRIUTIE U THEE, BL T OREEZTI 2Lk, REDOH
FEA T D,

1) BF2ET — <SRBI DRFZEEH I, 3 A5 T3 5720 O FEBRTIEOSK R - BIZICB T2k 5 %, T OBV R ILIG
CCHEBZR T RANARE B 2 | JOREAED ERDIHEE TS, MEIZSU, #E, LAR—MeEHEZROLEELIZ, FBR -
JEFRE AT,

2)WFRAEROBMOELSD | TV BT — T a AEOEM - B 282170, $F12, SBERICHERUR R S0, O EE
BRI OHFEIC T LYo T — a4 AHIEORER1TH,

3) A E O T i CHEEIEDOIRE AT, MR AR ELAICEEHL  EOR B £ 2w T, Bl St LT3R
EITOZEDTEXDREN TR, HARGE - FREEHIC, WY IV LD N TEXHREN ERIFEEEIT,

OISR A A BT, 1 EBUGHE LU OB FERIEO RIS GE /)& R BRI RE V) - FRIE ) 21 %,

#FPE (FF - EBE)EOARELESE Homework
G2 BN EITXT L IROFEER - ST BB T 7= 8D D43 70 HEf 23

ARSEM D EZ#E LA X Grading System
H & BO72 B0 #H 0 L TE B2 L 78— MERK (50%) . BFH A DAL (50%) & # A AIZRHE 32,

= EEE D EHY Other Faculty Requirements

TH R -ZFE Textbooks

15 E HE Reading List

B BR—LR— Websites

L ZEDHR—L_R— 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 b4 1 (Modern Trends in Physical and Material Chemistry]
E B Instructor ESH iz [SHIMADA Toshihiro) (K% L2527

{HLE A Other Instructors | JiLH JH[HARADA Jun](ERZAFIERL), /MK JEAEIKOBAYASHI Atsushi]EEZEAFZERT), R
AFE[FUSHIMI Kofl((L5F9ERT), il RIRIMASUBUCHI Yujil(L¥F4ERE), db)Il #—
[KITAGAWA Yuichi]( .54 52P8), R E F&[TOYAO Takashil (iR =HFFERT), FRiR
FHWAIZUMI Hiroki]( TZ##F2E5%), LB FIKITANO Shol(-=FHFERE)

F1 BFERI Course Type

BASEEE Year 2024 B[4 2| %S 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 EEMAH Class Method 1 iR H G o 7))

F—")—K 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:

*Molecular ferroelectrics

*Coordination chemistry for solar—fuel production

*Detailed analysis of electrode reactions on practical material surfaces using modern electrochemical methods
*New functional ceramics and inorganic materials — structure and properties

*Photofunctional lanthanide complexes designed through quantum chemistry

*Heterogeneous catalysis research using machine learning

*Chemical sensors with atomically thin two—dimensional semiconductors

*Chemical and catalytic functions of composite materials studied with in situ electrochemical spectroscopy

#HPFE (FE-ETHEDRHNELESE Homework

Students will be required to submit reports after the lectures.

ARSEM D EZ#E 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 EBE B D EY Other Faculty Requirements

TH R -ZFE Textbooks

E T X 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=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]

EHE# A Instructor AR ZE40 [SUZUKI Takanori] (RK=EFe L ZAF5ERL)

{HLE A Other Instructors | A EFFTANINO Keiji(BRZAFZERT), 2626 RIIMITA Tsuyoshil({b &St All A 7EREA%),
M BRIKAMADA RuilB2F7ERD), &K PEEISHIMIZU Yohel (B2 ZERE), 1L &
AE[ISHIYAMA Tatsuo( T224F5ER%), 1A FHRIYAMAMOTO Takuyal( T.“2A/FZERE)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095112
HAE] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

B EEMAHX Class Method 1 iR H G o 7))

F—"J—F Key Words
HREG AL, SOGRHEAL, EMasL, Eafbs:, AL, TERILZ, &y b

2% 0 B4E Course Objectives

HRLF - AW B OERIZE RELODORHVET, AR T, SRR AT - AW b0 B Ot E BfE 4
2 ECRBEERD AR ERIS DWW THEE L, B O U RICOWTHBIBIL 7212, B O JERRIC O W TV ET,
FRELF - AL GEORR % 72y Z AT OWTETR L ET, BImOF L - AL FRICBEL T B DT AT
DRREEF LR —MRET DI/ DEN AEETT,

FI:ZE B 4Z Course Goals

1. eSO AL - AW b 0 B ORF 502 R 5 LT B L7 D B ARIBESIC DWW TR T & D,
2. T OFEALT - EMEFEORE Y T AZ DWW TR T&E D,

3. NI TFURER LR O TR L, ST 22N TES,

4. BEDOTAT T EEVIAATEFRIREN TED,

2 Z51E Course Schedule

L HAX A (EAR)

R E L (BB (IRFBER, BREA, T UV

L SEMREURE B (L) TNV R, bR R LR
. e EM AR SR R LS BRI SR

S b (B ) A e, BRGE

L Be AR E T (TG K) Al Ak 2ige R

e ALY CR W) B AR, AU Rk, URay

e oy AR (IUAR) - 2R S 1. B e, B Ok

O N O U1 &~ W Do~

#FPE (FF - EBE)EOARELESE Homework
AR T, BREERE (R —RN N 560, ZNHOEOIE 2 DZBAT, FEESN M B EFTCITi_RHLET,

AESTE I D BE#ELF L Grading System
SEERERE (20%) &L AR — MBOWIZ L TREML £97, A BIEIHEANE RUIZL AR —MNEEDI S 2 2Z2 RO, 20 2 2%
F9, FERERO 7 HILL_EOHE T T 5720 O ARSI T,

P EBE B D EY Other Faculty Requirements

TH R -ZFE Textbooks

E T X 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=G045

L ZEDHR—L_R— 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 I — 2024[Leading and Advanced
Molecular Chemistry and Engineering | — 2024]
H{T# A Instructor ¢ Z (ITOH Hajime] (R pt L2 4E05%)

& E Other Instructors | Andrei K. YUDIN (University of Toronto), AffEH # 5 [KUBOTA Kojil( T5HF226%)

F1 BFERI Course Type

BASESEE Year 2024 B[4 2| %S Course Number 095121
HARS Semester 154 (£ ) B {7 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

BERMEA Class Method 2 X ER B (Bl

F—"r)—K Key Words
organic chemistry, organic synthesis, mechanochemical synthesis

22 M H4E 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 new synthetic reagents, peptide conformation, and mechanochemical organic
synthesis.

FI:ZE B 4Z Course Goals
After the completion of this course, you will be able to know concepts and recent progress in new synthetic reagents, peptide
conformation, and mechanochemical organic synthesis.

2 Z51E Course Schedule

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

. Mechanochemical organic synthesis Il

. Structure and conformation of small molecules

. New synthetic reagents with multiple reactivities

. Research proposal |

D U1 W N

. Research proposal 11

#FPE (FF - EBE)EOARELESE Homework

Students will make proposal presentations and reports.

AAESTE I D BE#ELF % Grading System

Grades are judged based on class attitude, presentations, and reports during the course.

= EBE DS Other Faculty Requirements

TX R F]E Textbooks

15 E HE Reading List

S HBAR—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=G054

BMEZEDHR—LAR— Websites of Laboratory
https://itogrouphp.eng.hokudai.ac.jp/en.html
https://sites.chem.utoronto.ca/yudinlab/content/andrei-yudin

{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 IIA - 2024[Leading and
Advanced Molecular Chemistry and Engineering IIA — 2024]
T # 8 Instructor 1&7K WF— [SHIMIZU Kenichi] (filfiERl 20822 A7)

B Y#E Other Instructors | Zhang WENXIONG (Peking University), Wang CONGYANG (Chinese Academy of Sciences),
R EFKISON Tsuil (R =24 72 FT)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095122
HAE] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

B EER A Class Method 2 st R B (—fhE k)

F—"J—F Key Words
ikt AL T3 A~ FHES IR, BREAK

2% B4E Course Objectives

BRI THERIERRAL, =X — MG, BRRIBEEWV ST NEOEGE A TOMEEZIZ TOD. ALFHIXI OO EE
RS2 % L, HIBRBRBEZ AR RICET QO EEMZIRE LI TWA. R, BRI T 3% X 2 AL 21 X
fRROT-0 DFEELT2 % . RFFEFRITEP - =31/ — - B B B A2 R IR 357 0 O AT 36 L O R DL T2 D
TR R R 7 il A b 22 ) B e U, BrUWBEEIZ L2 e SRR 22 AT S8 I B R T e e A2 07 A = A B ML L 2 3
BT 5720 OB RAEAFIEICEE DD S A T Y 5. THE L O LG 1 270, BURO B Z R LK A4
EEZa WYk SoN AR aak-Y i AYI SN

FI|3%E H4E Course Goals

By the end of this course you will be able to understand

. to understand principles about heterogeneous catalysis
. to learn CO2 conversion using solid catalysts
to learn how to develop catalytic reactions for utilization of natural carbon resources
. to learn how to develop nanomaterials for novel catalytic reactions
to learn fundamental knowledge of direct transformation of P4 or N2 into fine chemicals
. to learn applications of transition metals in organic synthesis

S U1 &~ W N

{22 5HE Course Schedule

1.Principals for design and characterization of heterogeneous catalysts

2.Application of heterogeneous catalysts for CO2 hydrogenation

3.Frontiers of catalyst research for utilization of natural carbon resources
4.Development of novel catalytic functions of nanomaterials

5.Activation and Transformation of White Phosphorus to Organophosphorus Compounds
6.Nitrogen Fixation: Fundamentals and Catalysis

7.The History, Current Status and Future of Rare—Earth Organometallic Chemistry
8.Titanium in Organic Synthesis

#FPE (FF - EBE)EOARELESE Homework

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

AT BEEE LA L Grading System

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

= ERBE D EHY Other Faculty Requirements

TF AL FF Textbooks

FEE I8 E EE Reading List

S MR—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=G055

BEZEDHR—LAR— 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 Molecular Chemistry and Engineering IIB - 2024[Leading and
Advanced Molecular Chemistry and Engineering 1IB — 2024]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

1B Y4#F Other Instructors | Yang-Hsiang CHAN (National Yang Ming Chiao Tung University)

F1 BFERI Course Type

BASESEE Year 2024 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 ~
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

BEEA Class Method 1 3 EFR B ol o &)

F—")—K Key Words
Fluorescence techniques, NIR-II emission, Organic dyes, Fluorescence—guided surgery, FDA-approved fluorescent dyes

22 M H4E Course Objectives

In this course, students will learn about the history and evolution of fluorescence technology. They will then delve into the
optical and chemical properties of fluorescent dyes from a molecular perspective. The course will introduce the most popular
NIR-1I (1000-1700 nm) fluorescence technology of the past decade and discuss the current challenges scientists face in
designing and synthesizing NIR-II organic molecules. On the application front, the course will cover the distinctive imaging
advantages of NIR-II and its current applications in clinical surgery. Finally, the course will explore the future prospects of
fluorescence technology.

FI:Z B4& Course Goals

The main objectives of this course are to assist students in: 1) Understanding the working principles of fluorescence imaging
technology, as well as its technical developments and limitations; 2) Grasping the design concepts of fluorescent molecules and
their impact on optical properties; 3) Understanding the types of fluorescent dyes available in the market and future trends.

2 Z51E Course Schedule

1. Introduction to fluorescent techniques

2. Design of bright organic fluorophores

3. Development of NIR—-emissive dyes

4. The role of fluorescence technique in biomedical diagnosis

5. Current advanced of NIR-II fluorescence—guided imaging in clinical and future challenges

#FPE (FF - EBE)EOARELESE Homework

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

AESTE I D BE#ELF L Grading System

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

= ERBE DS Other Faculty Requirements

TX R F]E Textbooks

15 E KE Reading List

S HBAR—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=G056

BEZEDHR—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 [IC - 2024[Leading and
Advanced Molecular Chemistry and Engineering 1IC — 2024]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

L HH Other Instructors | ZeeHwan KIM (Seoul National University)

F1 BFERI Course Type

BASESEE Year 2024 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 ~
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

BEEA Class Method 1 3 EFR B ol o &)

F—")—K Key Words
Physical Chemistry, Nano—Optics, Plasmonics, Molecular Spectroscopy, Photo—Catalysis, Light-Harvesting

22 M H4E Course Objectives

This course aims to offer the students with the principle and application of modern spectroscopy, optical imaging, and
photochemistry enabled by light—field confined at nanometer scale. Students will learn (1) how to confine light to a few
nanometer scales, (2) how such a confined field interacts with molecules, and (3) the application of the interactions to physics,
chemistry, materials science, and bio—imaging. For the field confinement, we will primarily focus on the physics of field
confinement caused by plasmonic nanostructures and their validation. The application includes nanoscale spectroscopy at a
single-molecule regime, nano—scale chemical imaging, and plasmon—induced / enhanced photo—catalysis.

FI:Z B4& Course Goals

The goal of this course is to help students (1) understand the quantum mechanics and optics of nanoconfined light—molecule
interaction and (2) gain a general perspective on what is currently possible with the state—of-art spectroscopy, imaging, and
photochemistry techniques enabled by the nano—confined electromagnetic field.

2 Z51E Course Schedule

. Introduction: how to focus light to a nanometer scale and what it can do

. Fundamentals: Molecular quantum mechanics and elementary electrodynamics of light
. Fundamentals: Quantum mechanics of light—molecule interaction

. Plasmonics of nanostructure: field enhancement and field confinement

. Nano—scale molecular spectroscopy and imaging

S O &~ WD~

. Plasmon—induced and polaritonic chemistry

#HPFE (FE-ETHEDRHNELESE Homework

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

AESTE I D BE#ELF L Grading System

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

P EBE B D EY Other Faculty Requirements

TH R -ZFE Textbooks

1 K™ Reading List

BMBHR—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

L ZEDHR—L_R— 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 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 2024 BFMEIEZFE S Course Number 095125
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

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

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

22 M H4E Course Objectives

(b L a2 SIS ER BN 2O MR OIS T ik % 5L 80T, BRI WD BB DA LIS G 2 FET 5, £
7o, BRI H DD R X — T HERI O A OBMRE OO R Z CTHLZLBfETHEEHIC, T RLF — A Ha
WRICBIA =X —DRFLETINF—HILKOERICER 35, THRVX—DEEWHT-DOICEAINL =/ F—7
ICOWVWTEES, ZNOEHELT, 5 HROLNTOBH L) — U R RV F = AT ORI/ v X — DR AN E DX
N EE 35, BREIEMC KGR FIC, =/ B —MiraFH 35,

FI:Z B4& Course Goals

THETHEATEALFEIFL, o XS RO/NBRFHNTEL TOL—, HDVIE OB LI TN
723, K0ZL DT OB AR D DL RO KGR, LFET TN BET TN WS EERICE TR FE A5
LRSS, £, BEREBAEELLIE AT N 2R TS THLIZ /A —2F O, flix D=L F—FREICK T 5
BN/ VX —BOHRFEEZEET 5, FET X — WEERT o AR W TELDLI T 2L X — B R fRAT
L. TOH AMEEET D,

{2 %5 Course Schedule
Ao 4 [\, S5 T8 UL R O 0E B 1Tz, (b5 TSI ST T N TS, 20 4
BlE, WE - =X — BB IO ASND =72 F —DHERIC OV TES,
K =X BT D R o) KFEREICOWT
AP LR FOREAMS, BUbF, LR TEERO = RVF —IL, KIST BEADT R LF —IL L
BB RURE FEAERUR, R LR
AT, BAH R RS O -
LTINS, AL B OB AN RNV WS A Y T I L DR
L BV TR T D= B — 'O R
TR A OB —FE, ot AV AT LG
(BT HETav 20780 — T

0 N O U1 &~ W DN~

HEEFE (FE-EE)ZEDARLESE Homework

TH L CBE T AP FEONEOE L LRI DL L, #EmICT VMR L, RN EOE B2 TLA—h
DEEERTOT, TV BB L CUR—MAERTHZETEE ETV U MOFL NEOBREZTED D, iFellxtd5 1
BN, 45 REOSHEIZRIL TH 255, EEEOREZEIL 90 47 (2 FETHV R X8 =16 K] THDH=8, HALRFIC
i, 1A 3.6 B 0P8 EH BB LD, 20 SICEE L THlERTEICTE - 1EE2L TRLZL,

ARSEM D EZ#E LA X Grading System
EFRPISERLI/NEB IOV R — NEEO BAEN DR 95, FEMONERIZ/INIE 40%, LR —MREO Hf 60% TT9,

TF AL FF Textbooks
VBRI ERIRAT T2, ZEEL, EREENEOLEY,

Handout made by the instructor will be delivered.

FEZE 1 EEE Reading List

) F GEAROBERLIGH) /A B & B EAE, 1995

HE T LB (B 2 j0 / RATBH-E - B eRE: s, 1991
TR — T B 252 AR, 1999

BWAHR—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=G061

MR ZEDHR—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]

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

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2024 BFMEIEZFE S Course Number 095126
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

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

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

F—"J—F Key Words
ZIEMEL, W

22 M H4E Course Objectives
DEET B AD R THRHC S IVEM BV EFI AL CHEd 57 n e AO FEA SRS LE BEL 5,

FI|3%E H4E Course Goals

L WEN DA B 228

2. WA SRR O N E L EBRLZ OFER M B O RetE A2 BRI T& 535127252,

3. —IXANCRI SN TOB SR WA PR A TR, ZhDE VTS LIRROMT N TEDIINTRBTL,

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

i

WA B

ARFER IR G A & O BIE Lk

LB D AT =K I

. WA SRR

. e W E B GR (Henry 2, Freundlich 2, Langmuir )
WA LW E PR (BET &SR0

. B

O N O O =~ W DN~

#FPE (FF - EBE)EOARELESE Homework
BHEDORNIEATER (ZEEER, Fa30) OUENEZI A, REKTRITTFELUZEHEBICOWTEEL, 7 XONE LR
THIECEDERIREIRD D,

AAESTE I D BE#ELF % Grading System
JFRIELT, #BERED 7 BILL EOMEEBGEFMO &5, (1) HERE (20%), (2) 7A4X(20%), (3) HIFKT AN
(60%) IZL> Tl T2, ZAXTIIREDT —< IOV TCOFREOIRENZ, RER CIIAR B OB G ELZMI 2,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

1 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

L ZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
AIEFOIURIIL, FEL VO, WkBiganm, 25 e, ol oex GRE, ol W) [ZB 3 A miRs
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]

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

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

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095127
HAM Semester 25 (FEH) Bi {78 Number of Credits 1

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

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

{2 EEM A Class Method 1 iR H G o 7))

F—")—K Key Words
ZIVEM B, W, IRBE, Ju~vhr o7 —

%3 M BH4E Course Objectives
BT o ADO P THRHIZAUEM B E R L CHBET 27 0 X (BP0t 27 8) 12OV T, ZTDREFEZSF O,
HEEZBL CHEMAEDHZEEHIEET S,

F|3%E B 4] Course Goals

1. LEF v v ATRIT DM EO EEM L AR 22 L

L E LS OB, BT e AD S REE R 5L

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

. WG LR B a e A BEE T AR S A BAR L . FEARNRRRE N TELIICRB L

WG LB BEOMSEER A T DT NAAORRIZBEIL T, AR DITADI0RHTE

Q1 =W N

B ¥ FHE Course Schedule

. LSBT v A0 REH

T BET T ARG B B S L B S
) A=k

AR T =1

ARG T 42

. BB e R

P AABT 43

A=V /4N

O N O O =~ W DN~

#FPE (FF - EBE)EOARELESE Homework
WEOFNCT AN, BATERH(ZBEEL, 30 O 4 EITE A
(T X ANE R ESE) 2 I KB AR D 5,

Ul

PRLEICHO M T, F7-, BETEEHLZHAIZOWTE

AAESTE I D BE#ELF % Grading System

JRAIELT, ##ERBO 7 EILL EOHEESGEFMOSEMET 5, (1) FHEREE (20%), (2)FEFOHE (30%), (3) 7=
VI bOFE R (50%) 12X TR 95, SR CTIIREDOT —<IZ oW TOIMOEFEVE, L Ty =/ NCils A /1%
i 95,

= EEE DY Other Faculty Requirements

TX R #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

E T X Reading List
Bb S L5 B AS, SKBFSCAL i : PE I, 2001

S MR—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=G060

BEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information

ARFEROHRINT, FEHL L ORE, kg5, BV1%, U O v 2 GRYE, o, W) (BT D aka wEE
T2,

W5y RO BEMEIC BT AT 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 | — 2024[Leading and Advanced
Materials Chemistry and Engineering | — 2024]
H{T# A Instructor =JH = [MIURA Akira] (KZ5% 224692 05%)

1B Y4#F Other Instructors | Laurent Cario (CNRS), Shunsuke SASAKI (CNRS)

F1 BFERI Course Type

BASESEE Year 2024 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 ~
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

BEEA Class Method 1 3 EFR B ol o &)

F—"J—K Key Words
MEHE S, BB, Bk

3% B1E Course Objectives

MBHMESEE AL ORE % 7255 B DS HTAM EHE RO REME 17 B4 B DL T2, SRBRIF9E DA 728 L L COMERR 2 iR <
NCND, ZOIHRFEER 723 BB, EOIDITHFEIREE R E L., H OO A M) B @i S, By
B OWSEE LR AN T BME NS TEAF VN EE LD, Aa— AT, MERRFHICB T4 27 7 n—F 4 /r—
AR T4 LU TR L, ZNODOE RICHDRINDE 2 FEFERVITTHLEELIT, BIEL LD I B &IZ YW Th iR
T5, F2. ZOa3—RA I — VT VA TEEEITOEBN ey a b EEND, TNHOEE T, <8RR 08 THL
WIS Y = 7 M St b BT A7 R AR EBR T 2L O THY, il AL A OO 53 B~ D IG5
1THERR T,

FI|3%E H4E Course Goals
ARa—2%E 0, FFRFMBLOEEICBUI DM EHIE CHORELEINDL THA) ., O FEm W~ AU Ry b &
45,

12 % 51HHE Course Schedule

L. BROEN

2. 1 HRBIOEERE RO A AL B, E ., BLUORIKH T 7 a—T

3. B LSRR T DR 7 7 —F D SR SE

4. FEBEORE I EED LB T T8 T SAAE T, EOINTHMRAEL ~ L% EJ S50 Ty MxikoIsHiIcE
DR

5. TVAVAN=IU T HIAUTH LRI 7 0y = 7 oAl

6. HALBKDT T IT7ITRT BRI iR —P L O BEBFEN LR 725 2 5 O, Tk, a— VT LA T HBL T
S ORI 0y = Ny B R LSS,

#FPE (FF - EBE)EOARELESE Homework
FEZNENOS BRI T AT 7 BLOEBEO BRI EZINTL7-0, KR I OVEREE XL AR — T,

FRAEE D EEE LA LK Grading System
RSNV AR —MIEDHIErT5

= ERBE DS Other Faculty Requirements

TX R F]E Textbooks

E T X Reading List

S MR—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=G047

BEZEDHR—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 Materials Chemistry and Engineering 1IA - 2024[Leading and
Advanced Materials Chemistry and Engineering [IA — 2024]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

L HH Other Instructors | Mengning DING (Nanjing University)

F1 BFERI Course Type

BASESEE Year 2024 B[4 2| %S Course Number 095129
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

BEEA Class Method 1 3 EFR B ol o &)

F—")—K Key Words
Electrochemistry, Surface Chemistry, Catalysis, Physical Chemistry, Sustainable Chemistry

22 M H4E Course Objectives

This course introduces the fundamental principles in electrochemistry and electrochemical processes at the molecular level to
enable the in—depth understanding for their diverse applications in clean energy and sustainable chemistry technologies. The
class will cover the concepts such as electrochemical methods, electron transfer, double layer structure, interfacial processes,
electro—kinetics, electro—catalysis, etc. Examples of state—of-the—art design, synthesis and applications of catalytic materials
for sustainable energy/chemical conversions such as CO2 conversion, biomass upgrading, C-H oxidation, water electrolysis
for green hydrogen energy will be introduced.

FI:Z B4& Course Goals

The goal of this course is to help students (1) understand the fundamental working principles of electrochemistry and
electrochemical interfacial processes; (2) understand the examples of application of electrochemical technology in the
sustainable chemistry, such as electrocatalysis, electrosynthesis and electrochemical devices; (3) understand the
surface/interfacial processes at the atomic level, and structure—property relationships to achieve optimal function of materials
and properties; (4) familiar with the synthetic methods to prepare and characterize state—of-the—art electrocatalytic materials.

{2 % 5HE Course Schedule

1. Introduction to electrochemistry

2. Characterization of the electrochemical processes

3. Advanced technology for the in—depth investigation on micro—electrokinetics and their modulation
4. Electrocatalytic water splitting for hydrogen production

5. Electrocatalytic conversion of CO2 (and other chemicals) to value—added products

#FPE (FF - EBE)EOARELESE Homework

To read the basic parts of Physical Chemistry textbook 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.

= ERBE DS Other Faculty Requirements

TH R -ZFE Textbooks

15 E HE Reading List

S MR—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=G048

ML ZEDHR—L_R— Websites of Laboratory
https://mdinglab.weebly.com/

{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 IIB - 2024[Leading and
Advanced Materials Chemistry and Engineering [IB — 2024]
E B Instructor ok {515 [TADANAGA Kiyoharu] Ok Z2Bz L Z20F 52k

HLHE Other Instructors | Masashi KOTOBUKI (Ming Chi University of Technology),
FEH: HERIFUJI Yutal (CEZARFZERR)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095130
HAE] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

B EEMAHX Class Method 1 iR H G o 7))

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

2% 0 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 a HSI course, Professor Masashi Kotobuki (Battery Research Center of Green Energy, Ming Chi University of Technology)
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/sodium secondary batteries

. Overview of recent trends in materials for electrochemical devices and future energy storage system

O N O O =~ W DN~

. Students presentation on topics in electrochemical devices

#pEE (FE-EE)E0RELSE 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 EHY Other Faculty Requirements

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

EEIETERE 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).




BMAR—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=G049

MEEDHR—LAR— Websites of Laboratory
https://brcge.mcut.edu.tw/?Lang=en
https://www.eng.hokudai.ac.jp/labo/inorgsyn/

{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 IIA - 2024[Leading and
Advanced Materials Chemistry and Engineering I1IA — 2024]
EF#A Instructor Kk 4% IMURAKOSHI Kei] (RS2 B2 5015%)

L E Other Instructors | & /& 1EH[YOSHIO Masafumi ( NIMS )45 - 4 BT 7 k),
HH  FEAAMIMASUDA Takuya ( NIMS )J(W'E - A4 BHIF2ERERE)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095131
HAE] Semester 275 () BAGT 3 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

B EEMAHX Class Method 1 iR H G o 7))

F—"J—F Key Words
Supramolecular Chemistry, Printed Electronics, Electrochemistry, Advanced Characterization Techniques

2% 0 B4E Course Objectives

In this course, students will delve into molecular assembly chemistry, exploring the design and device applications of ion and
electron functional organic and polymer materials, including printed electronics. They will also delve into advanced interface
analysis techniques. The lectures will primarily focus on the intricate process of creating functional organic materials through
nanostructure formation via molecular self-assembly. This encompasses various applications such as soft actuators and
separation membranes utilizing liquid crystals, block copolymers, and covalent organic frameworks. Moreover, the course will
cover advanced characterization techniques, including X-ray photoelectron spectroscopy, X-ray absorption/fluorescence
spectroscopy, vibrational spectroscopy, electron microscopy, scanning probe microscopy, etc, specifically targeting cathode,
anode, and electrolyte materials used in lithium—ion and fuel cells. Throughout the course, students will explore how structural
design and orientational control in organic materials can enhance their electrical and mechanical properties in functional
devices. Additionally, they will gain insights into the changes occurring in the surface chemistry of electrodes and electrolyte
interfaces during capacitor and battery charging.

FI:Z B4& Course Goals

The goal of this course are as follows: Understand the intermolecular interactions in organic assemblies and grasp the
fundamental working principles of organic ionic and electronic devices. Gain insight into materials design, engineering,
processing, and the relationships between structure and properties to achieve optimal material function. Develop problem—
solving skills and explore solutions based on acquired knowledge. By pursuing these objectives, students will develop the skills
necessary to make global contributions in their field.

£ E5HE Course Schedule

1. Supramolecular materials chemistry

2. Soft Actuators and Sensors

3. Functional Nanostructured Membranes
4. Printed Electronics

5. Lithium—ion batteries and Fuel Cells

6. Advanced Characterization Techniques

#{HPFE (FE-ETHENDRHNELESE Homework

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

AAESTE I D BE#ELF % Grading System

Two reports will be given to students for the grading.

BB DY Other Faculty Requirements

TF AL FF Textbooks

E T X Reading List

SMBAR—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

L ZEDHR—L_R— 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 IIID - 2024[Leading and
Advanced Materials Chemistry and Engineering 11D — 2024]
E{E#HE Instructor ESH itz [SHIMADA Toshihiro] (K5:Fs T #5257

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095132
HAM Semester 1528 (FE) Bi {78 Number of Credits 1

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

% & 2¥El- 95X Eligible Department/Class

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

BERMEH X Class Method 4 JEWEERL B GHBED 7))

F—")—F Key Words
T T VT IWAAL T AT AT A XA

2% D H4E Course Objectives

ZOHEFITERIOHEREFZEDOERINET, iR TlE=2—T VR N — 7 ZE O T O A X b 7aE OJF B
FEEFOFET, EE T EFAOMEHZBIL 72844 2 FIV T tensorflow, scikit learn, Stan, GPy 72 E M~ B DT A7 F
VefioThET,

FI|3%E H4E Course Goals

1. 7 —=F VA= A B T AR R BR 45

2. python DTA T FVRLT —HZ _X—ADHF NG5 H5TD

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

12 % 5HE Course Schedule

1. 22— Ry T — 2% fill> T dd

2. b2 EW 2 D Rdkit T4 7SI DT

3. D F AR U

4. B E T A7 FY) scikit learn

5. BEALFE - L RVEREIE T NI E YR TWDHD
6. LT LTY X L

7. AR OIS

8. HEh 7 A R ORI

#HPFE (FE-ETHEDRHNELESE Homework
R NI — VRO TEDALE 2 —F RN
— B OKOVITREN I RSINE T, TOREEEEELET,

ARSEM D EZ#E LA X Grading System
H ORI RS E T, ORI L bR TR T T

= EBE DS Other Faculty Requirements

TH R -ZFE Textbooks

None

EHRIETEE 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

L ZEDHR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/kotai/en/index.html

{i§# Additional Information
I 2 — AR NI — I RN LBE T, P EEFR ORI python D FEOFHHAD =D IEE T 200 LIvER 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 2024 BFMEIEZFE S Course Number 095133
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

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

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

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

22 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.

FIZE B 4E 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 % 5HE 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)EOARELESE 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 DS Other Faculty Requirements

TF AR FF Textbooks

E T X Reading List

BWAFR— 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

BEZEDHR—LAR— 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]

SEZ=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 2024 BFMEIEZFE S Course Number 095134
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

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

BEEA Class Method 4 Rz ER B GEMR O )

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

22 H4E Course Objectives
COERDOE— O BEEIIHBERE A B O L7 Db ZEMBUIZ O TOMHZEEL, i ECH T A A A& T 53
WAL IIETHILETHD, B0 BZEIL, #line & 0 CRE St A 2 3 RMHE A FICE T DA ETH A,

FIZE B 4Z Course Goals

L. 2 THPSN T A AOTEFBA I CED IS
2. BERM IO AR 7R E A &2 5

3. RE FETe 7o D IR E H T 2T D

12 % 5HE Course Schedule

TREAETELTCOETA, BERSHIUTKTTIE Y75 oMM b F7,
1. BB RAHNZ L > T, BEIROLFEEWERE T 45

2. KppyaEh -8k

3. BHEER @b, 7 /04, 7T 7x)

4, AN FIGBR LR L —Y— eI L5, 7 73—
5. i ALHEBEEEBEAES T A ADT:

6. FAZ L AEY (DVD BLOIEIREIEE4)

7. SRR

8. B T A AL BEE TR

KBl O BIHE T ABIC OV THIALET,

EFEEE (FE-EE)FDOAAELS 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.

AESTE I D BE#ELF L 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

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=G052

L ZEDHR—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 I — 2024[Leading
and Advanced Biological and Polymer Chemistry and Engineering | — 2024]
EH{L# 8 Instructor W fnis [SAKAGUCHI Kazuyasu] (BB 22657)

L HE Other Instructors | Pascale Legault (University of Montreal),
S B IRKAMADA Ruil (B 7ERE), 1)1 H EINAKAGAWA Natsumi] (B“20FZEE)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095135
HAE] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

B EEMAHX Class Method 1 iR H G o 7))

F—"J—F Key Words
RNA structure and function, microRNAs, microRNA biogenesis, microRNA regulation, let—7, Parkinson’s Disease, alpha—
synuclein, viral infections, Zika Virus

2% 0 B4E Course Objectives

MicroRNAs (miRNAs) constitute an important class of small non—coding RNAs that, like transcription factors, play a central
role in regulating gene expression. They function by targeting complementary sequences of mRNA, generally resulting in
translational inhibition. Misregulation of miRNA levels can change gene expression patterns, and these changes have been
directly linked to developmental defects and several human diseases, such as cancer and neurodegenerative diseases.

The course will focus on better understanding the following topics:

1. The importance of miRNA in gene regulations for health and diseases

2. The general pathway of miRNA biogenesis and the main enzymes involved in post—transcriptional regulation
3. The different mechanisms for regulating miRNA levels

4. The discovery of novel regulators of miRNA levels

FI:ZE B 4Z Course Goals

Here are some of the key concepts and skills students will develop:

1. Appreciate the importance of miRNA levels in health and disease

. Appreciate the role of RNA in regulating gene expression

. Understand the structure and function of key proteins involved in miRNA maturation
. Understand the role of RNA-binding proteins in regulating miRNA levels

. Apply simple web—based tools for miRNA research

. Become familiar with experimental techniques used in miRNA biology

. Critical evaluation of miRNA research litterature

N O O1 &~ W N

{22 5HE Course Schedule
July 29th (Mon)

10:30 ~ 12:00 Lecture
13:00 ~ 14:30 Computer exercise using web—based tools (students will need to bring their own computer)
July 30th (Tue)

10:30 ~ 12:00 Lecture
13:00 ~ 14:30 Discussion
July 31st (Wed)

10:30 ~ 12:00 Lecture
13:00 ~ 14:30 Discussion
August 1st (Thu)

10:30 ~ 12:00 Lecture
13:00 ~ 14:30 Seminar

#FEEE (FE-EE)FNDANB LS E Homework
To be provided at the first class

AAESTE D B #ELF % Grading System

Assignment on specified topics regarding “microRNA function” and “microRNA maturation” (60%); Active student participation
in class (40%)

BB DY Other Faculty Requirements

TX AT} E Textbooks
None

BB 5 EE#H Reading List

To be provided at the first class




SMAR—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
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G042

website below:,

MEEDHR—LAR— Websites of Laboratory
http://airen.bcm.umontreal.ca
https://wwwchem.sci.hokudai.ac.jp/ " biochem/

{i§# Additional Information
Other Instructor: Prof. Pascale Legault (University of Montreal)




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 II — 2024[Leading
and Advanced Biological and Polymer Chemistry and Engineering 11 — 2024]
H{T# A Instructor P&EF  $AH [ISONO Takuya] (KEBt T2 ZERE)

H M E Other Instructors = Hsin—Lung CHEN (National Tsing Hua University),
el WOCISATOH Toshifumil(T #AF5ER7), LI FENG (T 2F4tk%)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095136
HAE] Semester 177 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

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

B EEMAHX Class Method 1 iR H G o 7))

F—"J—F Key Words
Polymer, Structure, Phase transition, Properties, Small angle scattering

2% 0 B4E Course Objectives

The connectivity and collective behavior of monomers give rise to intriguing properties that set polymers apart from small
molecules. Polymer physics is a specialized field within polymer science that concentrates on the study of the structure,
dynamics, and physical properties of polymers. The structures observed in polymers within the experimental time scale are
typically metastable and exhibit distinctive features across a wide spectrum of length scales. Therefore, comprehending the
fundamental thermodynamic and kinetic principles governing the structure formation is crucial for controlling and designing the
hierarchical structures and properties of polymers aiming for practical applications as well as developing novel functional
materials.

This course is designed to impart the fundamental concepts of polymer physics to students. We will commence with an
exploration of single—chain behavior and gradually delve into the topics including polymer solution thermodynamics, glass
transition, self-assembly behavior, viscoelasticity, and dynamics. Additionally, we will briefly touch upon the application of
small-angle scattering techniques in the analysis of polymer nanostructures. The goal of this course is to provide students
from diverse backgrounds with a foundational understanding of polymer physics that can serve as a stepping stone to grasp the
intricacies of the processing—structure—property relationship and the mechanisms dictating the morphological formation of
polymers.

FIZE B1E Course Goals

This course aims to assist students with little or no prior background in polymer science in developing a fundamental
understanding of polymer physics. It will cover the essential principles that can be exploited to elucidate the structure—
property relationships of polymers. We will also briefly discuss the recent developments in pertinent topics to ignite students’
curiosity and motivate them to participate in the research within or related to the domain of polymer physics.

{22 5HE Course Schedule

. Brief review of thermodynamics and basic concepts of polymers
. Conformational statistics of single polymer chain

. Thermodynamics of polymer solution and blend

. Glass transition of polymer

. Self-assembly of crystalline polymer and block copolymer

. Viscoelasticity and dynamics of polymers

. Application of small angle scattering in polymer science

. Seminar: Physics of the self-assembly of block copolymers

O N O O = W DN~

#pEE (FE-EE)E0RELSE Homework
Final report on the subjects relating to the structure and physical properties of polymers involving the application of the
concepts learned from the lectures.

AAESTE D B #ELF % 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(90%)

= ERBE D EHY Other Faculty Requirements

TH AR -BFE Textbooks

Lecture notes in PDF files will be provided.

HEIEERE Reading List

Polymer Physics,”Michael Rubinstein, Ralph H. Colby: Oxford Univ Pr, 2003
Introduction to Physical Polymer Science,Leslie H. Sperling: Wiley-Interscience, 2005
Polymer Physics,/U.W. Gedde: Springer, 1995




SMAR—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
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G043

below:,

MEEDHR—LAR— Websites of Laboratory
https://sites.google.com/gapp.nthu.edu.tw/polymer—physics—laboratory/home
http://poly—ac.eng.hokudai.ac.jp/index_e.html

{##% Additional Information

Other Instructor: Hsin-Lung Chen (National Tsing—Hua University)
The class will be held on campus and/or in real-time web system.
We will announce the details via ELMS. Please carefully see ELMS.




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%)

{HLE A Other Instructors | #5782 E—[HACHISUKA Shin-ichi](T-ZWF 2R,
FEHE FESL[FUJITA MasahirolB4LAHFSE0T)

F1 BFERI Course Type

BASESEE Year 2024 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 ~
&R EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

BEEA Class Method 1 3 EFR B ol o &)

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

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

EFEFE (FF EBE)EOARELES E Homework

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

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

= EBE DY Other Faculty Requirements

THX R F]E Textbooks

1 K™ Reading List

S HBAR—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=G046

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

{i5# 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]

EHE# A Instructor AR 30J [MOTEGI Fumio] GE{=-5 HIERFFEAT)

HLH B Other Instructors | Filill EHITAKAOKA Akinori] GEAz 1% il M 22 FT)

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095138
HAM Semester 158 (FEH) Bi {78 Number of Credits 1

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

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

{2 EEM A Class Method 1 iR H G o 7))

F—")—K Key Words
FHRESE Lo, AR T RRBL, BABIE T, ., [BRYYE ., MR I Frie:

2% D H4E Course Objectives

FRAESE, I, ., MIAOIE MR E DAEMBIGE XTI, ZOHIEEERE O T BRI W TGERE R, &
DIZZNOOHIFERE O ELILNE DI A% E LIRBO RN ERDMIT OV THHEMR T D, IHIT, MM T OEREE A
A=V T Bl OT I /aP— OV THIN 15,

FI|3%E H4E Course Goals
BAGF 3L, ARSI, S | RIRE BRI o i A 0O JLRE A AR L . Z S IZBEE4 D05 O3 A4 R A B 5,

{2 % 5HE Course Schedule

1 HH,2 B H: AR

IR ED AL TV T FH A

3HH,4 HH:&EMZE

ARSI 31T B3 7 F IARIED 4y T Hg

#HPE (FE-EH)EDRHNELESE Homework
RO RNBFZRBIETITEE L T{Zs,

BT D B #E L F ik Grading System
FREIZ OV TOL AR — MR H(100%)

P EBE B 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

WEEDHR—LR— Websites of Laboratory
https://www.motegilab.com
https://www.igm.hokudai.ac.jp/sci/

{ig# Additional Information




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

EE=TEB Subtitle Tg—h-¥ Y Short Visit]

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

H M F Other Instructors

1 HFEA Course Type

BASEAERE Year 2024 BFMEIEZFE S Course Number 095151
HARS Semester 2574 B {7 Number of Credits 1
BEMRE Type of Class A=y | RBRER Year of Eligible Student ~
W&REF) 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 7141

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

F—")—F Key Words
WA 2=

22 M H4E Course Objectives
WA Z— oy ITB T, EEMEEZE, BN TIIELZL0 TERWEMIFECHITE 535,

FI:ZE B 4Z Course Goals

WEINA L H =2y T ITBWT, IRIBRED RO BIGEYV A= —al fe ), §8% 7, WFFEERES, xRy vy —2 a3
2 =T ATERR 1R LS, HEFE ST RELL COEHRER DD,

JRIE S CORBRZ BRI/ E ITE DT, EERL VO HEF I~ FERIE S,

{2 %5 Course Schedule
BBIFLUTORFY 22—V CTEfT 5,

. B

. B (RIERGE TR W)

. Y

L AE =y T OEN (2 B ~2 » H)

5. AU BF—r T T R HEE (LR —) o, #iE

W N

#FrE (FT- E’E)%G)We&ﬁ; Homework
A B =2 T ENCERIHE DO —EREL T, & B HE LIS U Pl A S ERUE 21T,

ARSEM D EZ#E LA X Grading System
JFRIELT, BHERE T % ICHERCRICBI T D 3GEIC I DL AR — bR AR L, 7' m 7 LG RISV TRGEIC LD HERR
DFEREAT, VIR MEHERE S TORRICIVFEET,

= EBE DY Other Faculty Requirements

THX R F]E Textbooks
ER L0

1 K% Reading List
5 L7320

B BR—LAR— Websites

MEEDHR—LR— Websites of Laboratory

{ig# Additional Information




F1 B4 Course Title wAALFM LA 2 — 27 [Internship]

A &TER Subtitle ALP A% —>> 7 TALP Internship]

E T4 8 Instructor filidt /A4 [SENBOKU Hisanori] (KB T W 22657)

H M E Other Instructors

1 HFEA Course Type

BASELEE Year 2024 B EIZFE S Course Number 095152
HAM Semester 251 Bi {78 Number of Credits 1

B EWEE Type of Class A= WBRENR Year of Eligible Student ~

% & ¥El- 95X Eligible Department/Class

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

B EEMAH Class Method 1 iR H G o 7))

F—")—F Key Words
N MFEINA L B — o SRR

22D H4E Course Objectives

ALP ¥ B—r o7 A - R EIZB W T A GO FEBNFROF v VT I BIEL o AR TV, = iciinsz
LIZEBFHEBEHROM MR - S BBk E1T,

ALP S A 2 — o7 EBENE B2, BN TR 2O TEROEMHR-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— Uy IR T, JRIE S TORBE N8 ICE T, EERL VORI ~RES TS,

12 % 5HE Course Schedule

ALP fE¥A 2 —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 W K72 E DR A~DINAZSE T L TRLZE,

ALP oA =y

JRIBHIFFRAIELTL 2 AR E 12 7 AUNET D,

JRIBIG  RFEE LU IEHE . BL OB,
JRANA o H =Ty T B B O6EMATE TIZHFE FRX 21728,
PERLRTIS, LT IRITEIRBRA~DINAZTE T L THLZE,

WAL=y T U =2 T ONFTIUTIBNTH TR 1 A URICHE EERHT528,

#mEE (FPE-HE)FORB LS E Homework
A=y TR ERIHED LU T, 4 HFHE RIS U7 TR S 2175,

ARSEM D EZ#E LA X Grading System
JRAIEL T, FHER TRICHERFICE TR EZORBEZTREL, 70l 70 ERITB O THEREOREELI TV (1
VH— Ty T DG RITITEEICLD),, A ERHERES TORKIZIVFHEIT,

= EBE DY Other Faculty Requirements
ALP D HJEIE T,

TX R F]E Textbooks
ERALA,

FEE I8 E HE Reading List
ERALA,

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

L ZEDHR—L_R— Websites of Laboratory

{i5#% Additional Information




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

EE=EH Subtitle Jad B gEA L Z—. 37 [Cooperative Education through Research Internship]

EHE# A Instructor filidk /A #t [SENBOKU Hisanori] (K%5Be T 520FZERE)

H M E Other Instructors

1 HFEA Course Type

BASEAERE Year 2024 BFMEIEZFE S Course Number 095153
HARS Semester 2574 B {7 Number of Credits 1
BEMRE Type of Class A=y | RBRER Year of Eligible Student ~
W&REF) 25X Eligible Department/Class

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

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

F—"J—F Key Words

= Pk SE IR BR

22 M H4E Course Objectives
- FEEIZB O TH DO FEOR R OF v U TIC B L 72k R ATV, FES I Z LR EROM L
TR - B BlO B AT,

FI|3%E H4E Course Goals
TRBEEDRZWINOIEED, a3a=b—alfely, sBFN, REKT, MRy Y —7 a2 =7 4R %% m LS,
HFEHDD I EE L L CORmEERE RO D,

B ¥ FHE Course Schedule
BBIZUTOAY 22—V TEMET D,

. EEEm

. B (BIEBETIER W)

. VEf

AE =y T DOFERE (2 HULE)

5. A B =Ly T T 1 RED LM ELZ

W N

EFYE (FE-EEFOAERESTE Homework
A B — Ty T RNCERHE D —#EL T, & BUHESCIIG Uiz T A 0 LR i 2175,

ARSI D EZE L L Grading System
EPLIHEIN I EEZ TIZA T2 HE T D,

P EBE B D EY Other Faculty Requirements

TH R -ZFE Textbooks
AL

1 K% Reading List
L2

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

WEEDHR—LR— Websites of Laboratory

{ig# Additional Information
SCERRL R a7 I Ge AL B— T | BN D BN BIER G TRE T,




