F1B 4 Course Title WAL S e v i 26 Advanced Lecture of Physical Chemistry]

FEZEREA Subtitle

H %A Instructor #2H Fn [SADA Kazuki] (RZFEEZF 520

LB Other Instructors | A4k E—ER[ISHIMORI Koichiro] BRFAFZERR), 77 1E[TAKEUCHI Hiroshi] B RS2

1 HFE3I Course Type

PSR Year 2023 s ZI1&E-S Course Number 094051
HARS Semester 1273 () B {7 Number of Credits 1
BN Type of Class s FRER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5002

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
T HEERE ., Wy T T EAE

123D BH4E Course Objectives
WYL FOEE A FIE (BKILE, 5 TOWE, @y 7) OBEBOMRE, TNoEERET2ICHEZE DX EE R
AR L AL BT 2B L FR0 7B 2 07, FEOBEEMIZOWTGER T D,

F| 3% B4§ Course Goals
WP SO IR FEHAZ PR HZ L2 XD, BB b b3 B L 72 B DREREE DG, A k. mifkaekic
BB AHE LD HNDRE S BT 5,

12 % 51E Course Schedule
PRV OERLE (TR AT B L 55 10 fR) 2352, MARFHEEDRERIZOWTER T 5,
1~3. %5 10 iR 14 = TR LS |
NMROERELZENDIERIZ DN TEEFET D,
4~6. 5510 iR 17 B &5 T-&5r T4
BT IR T O E B L F OGO DR T D,
7~8. F 10/ 16 T (1M AEIER )
Sy TR BAEFH O FEREN SIS B FE OB E T, AU B B AE 2 OSBRI D,

EHPE (FE-ETHENDRHNELESE Homework
FBERPHOTE 2bh > T, ZEDOF RN+ 0728 B 217528,

RAESEMDEHE LA X Grading System
SRERESE (25%) &L AR —RT5%) (NI ks THr)
T0%LL D H B % R O 5 &35

=P ERBIE DS Other Faculty Requirements

THF XL -HFE Textbooks
BEE T AT

SEZ 5 K® Reading List

S BAR—LR— Websites

W EDHR—LR— Websites of Laboratory

{i5# Additional Information
B LI R P R DR A T HIENLEEL,




F1 B4 Course Title (b 2 Sl 28 Advanced Inorganic Chemistry]

FEZEREA Subtitle

H %A Instructor H KR IMATSUI Masaki] (KZ#BEER A0 98B

{84 Z B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094052
HA Semester 17781 (32) BAGT 3 Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_REQEL 5012

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
R X BRETE, 77—k, ZERIRE, R RRER T ) — UL MEHT

23D H4E Course Objectives
WAL D53 B IR X AREITHEX M EORERRNT LD —2>Th D, Fibiliss TR S M F-Ol EFREOE E D,
FO & B E « FRAT TIRIZ DWW TR L, PR CEREINCEX AT /=y 0 55k 5,

F| 3% B4§ Course Goals
MR FORBEAEE L BT BB MBS FIETHDY — MUV NEIZI A SR E L0 FEE2 BRI 52 L
HEEET S,

{2 % 5@ Course Schedule

R X BREIPTO R

BT T =2 ORNEET —F DR AT 1
BT T =2 OREET —FORH T 2
. R RS OFLR

LSRR ZE R

. BIPTERE DR D T7

L U=~V MIERT 1

U= UL MIEAT 2

CO 1 O U1 v» W DN —

#HEPE (PE-EEHEDABESE Homework
T8 AT E BH RN B 2@ L TRLZL, BRI OO LEM S IH-+52 L,
1538 ERTOMHCHEAREOHEB 2B T 528,

FEST M D E#ELF L Grading System
HEREE (30%) B DOFE H (20%) FRE OB A5 5 (50%)

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks
Materials will be provided via ELMS in advance.

SR &5 E K™ Reading List

MR X SERIEOFER 8 3 M IR, RS IR Fa AR, 2021
W ORI A BB T AR, 2001

X RS ARAT AR 2R, MR — B« PN B[, 1998

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title JLE A A B R Introductory Bio—organic Chemistry]

FEZEREA Subtitle

HE{E# 8 Instructor KA Z—AF [INAGAKI Aiichiro] CREEBEEL-AAFZERT)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094053
HAM Semester 1281 (2) Bi {78 Number of Credits 1

2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5022

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
EIEAESG ., EEA R, 7a—r3 AN — v raTva—V AT A ER-A R

2 ¥ D HE Course Ob_jectlves
IR HELUG . md LB E BT 2120 OEEA L IOV T, BREABEFO A RALFEOZE X FEHR.OICT
5

F| 3% B4§ Course Goals
FIEBL LTRSSV WEBLF O T — B b F O R A FEL . BOLH R T 5701 EREZ HEHIZo

5,
{2 % 5@ Course Schedule
Tu—FR%E AW AREA RGO R E . O E AU OGERLICOWTE X T 2B BT 5LEbIC AR

FBEPE D OS2 BB SL U TR - S Hi 5 D Tided, —EOREZ E S8 TRt - %ﬁmﬁ”é/\ﬁﬂt‘?’fi&
ARILF~DT7 =B AL FEORIH DB ZTTIZOWT, RFOFIZIRY LT BT 5,

FREFZLUFOEE 20T,

1. REZHIETHZETORBHE LT

RS i s e N QAT U T e

3. mERGHEFATEMAROFR 42 @ A

4. OSSR LMl AL

EFEE (FE-EEFDOAAELS E Homework
HEPIIEATTHTVDOEB T HEN R THD,

RAESEMDEHE LA X Grading System
FRIELT, #2EEHEO 7 UL EOHEZ ARl O &tk 5, 2 BIOL R —MZX> TEHET 2

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

FEEI5E R E Reading List
ERIFICIRET D,

Introduced as appropriate in class.

S BAR—LR— Websites

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

{i5# Additional Information




F1 B4 Course Title S Fe Intermediate Biological Chemistry]

FEZEREA Subtitle

E{E#% B Instructor YO Fi [SAKAGUCHI Kazuyasu] (RFFEE AT 7257)

$H 4B Other Instructors | 8 FIRIKAMADA Ruil(B22iF2ek%), )11 B 2R 2HF5E)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094054
HARS Semester 1978 (F-H) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5032

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
ARy T~ B0 8 | SEARHEE  BSRERIE, 74—V T 7 1Rk B AT AL T T AT A

1232 D H4E Course Objectives

AFEFRIL, B b F O R Ieina BRI 57D IZMA Th D MR L FEROESEZ B LT 5,

BN TEIX EMIEE D X HHNFThHD, T ORI ERIIA 2 BB A OSLIRE ICERL TR, oz N
TE BTN F EOMEERAOFTAF L > THEIS N TVD, KERTIE, X0 VEOBERB IO AEERE LB L
EMBIG ORI ESEZ BT 5720, ZO RN S LR EEG8T 5, $o, TORBLEL TRIEMO N Y I 2% ED T
R BERATRD D,

Flo TIT AT T == T T, H /X7 E ORERE - BERE - HIAN S B U 7o R AT AL &2 DR DWW T N — I L o fsfR
WHEiR 2% i 2,

F| 3% B4§ Course Goals
EMBROTETDHNFTHDLY L R OSLRIESE SRR Bl S LR B L, X o\ E RS 2 ST (% 1
OBLRLVEFTE5L012725,

12 % 5HE Course Schedule

MFE T, L FOEBIZ DWW TR T2,
1. 2o OB D IR G L ENE

2. BN BT D oy 1R

3. BN ERERE D I AH

4. BAEKRERBEIOV TR ES

5. BN E ORI - BRe T

Fio, Fo T EOREE HERE - FIHEN B U 7RI & 2 DRI OV T NV — I KO BRI SE R R E i 35,

EHPE (FE-ETHENDRHNELESE Homework
FEE LTI E, Friol 2o OREELHEE I B 2L TR E, +o7efEE 2t 45,

BB D EEE LA L Grading System
PBL (Problem—based learning) (Z X DM TEHE S (40%), EHIFRER (40%), B ~DORBAIZIN (20%)

=P ERBIEDEY Other Faculty Requirements

TF A -#F] E Textbooks
Materials will be provided in each lecture

=15 E&E Reading List

S RYEORIELRERE VLAY — A Y3, BT = VB BRI TR AT AN AT R A F—F )
b, 2005

“Protein Structure and Function” / Gregory A. Petsko and Dagmar Ringe:New Science Press, 2004

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " biochem/

{i5#% Additional Information




F1 B4 Course Title FE A FLF[Practical Computational Chemistry]

FEZEREA Subtitle

H{E# B Instructor K A [TAKETSUGU Tetsuya] (K 2FBERAHF 22557

HLZE Other Instructors | 1% ZE[ITOH Hajimel(T2HFZERD), B H  BZZ[SHIMADA Toshihiro [( T-“2A/FZER%),
A EM[HASEGAWA Junya (iRl -~/ 58 5T)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094055
HAM Semester 251 (k) Bi {78 Number of Credits 2

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

F+>131)>4'3—F Numbering Code CHEM_REQEL 5200

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
R, HEa b, o T E0EYE, 5 ELEAEE

2% d B4E Course Objectives

(EF BBV TWVERE B LT TEBEARIIZE FIEL 2> TNVD, ZORETIT., TNE TR CEHEMEZ L HU V-
RO NVEBRILFRCHEIMADZ#E ThoTh, FHEILFOMEL ML 72 ECTHEFIELZFERMZFEE L, thEtho
RO CEESZ LN TEXRINTRD L HIEE 5,

F| 3% B4§ Course Goals
1. o FHuEk, BETLBEISGE, B IRERH R O R A2 K ENITHEM TXD,
2. Gaussian, GaussView REDVTRT =T OFEWFEEEL . (FEICIER T 5,

{225 Course Schedule

1. FBAEZo LA (k)

2. ALZSIEOFEMEL DT (JHER)
3. LA MEA SRR (B H)
4. FhEREEOFHE (EAII)

EHPE (FE-EH)EDRHNELESE Homework
Windows7 LL_ED /—h PC 24 B B L. 8 € LTZ[RIOR IS L TLIEEW,
FREFRECL R —MEHAHVET,

RAESEMDEZE LA X Grading System
FIEREEE(20%), LR —RB0Y)IZ &~ TRl § 5,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
B 3 <TED BALFEFHAEX S —XA~v=27 /b (KSAL7HME) R fit R, FR 8% B skt
74747, 2015

EHIETE RS Reading List
Gaussian 7' 077 LA CESHHRAL T - FHHALFEER I BIK, 1WA ZEid: L3, 2006
BTSSR OB

S BAR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{l5% Additional Information

VAR DM iEE A7 Windows7 BAL_ED /—L PC 3L EE,

i B SR OG AR EI T ENHVET,

VN = TIEERNT A AREEHLET GEMNME HA72L)

VI NDA AN AEFER E TR EN TITOVET O TERTHER AT,
BT ESE WD) LR EBRICAT VIESE BT 3RAERNR R T,




F1 B4 Course Title WA SV [ Structural Organic Chemistry]

FEZEREA Subtitle

H{E# B Instructor 5K 240 [SUZUKI Takanori] (KAFBEER A HF2ER7)

{84 % B Other Instructors

F BFERI Course Type

BAEEE Year 2023 B S Z|ZFES Course Number 094056

H#i[ Semester 251 (FK) Bi {51 % Number of Credits 1

2% M Type of Class o W& IR Year of Eligible Student ~

& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5050

18 R E1H Other Information

BERERMEA Class Method

F—J—F Key Words
b2

HH b
&AL F
RAN—2 ANEI Ak
By

FMERAI I
VA=RNZ VN

2% BE Course Objectives

HEE AL TIL, ARG LRI L 7o S I B D& | B e BlgeC IR BE, FE R o080 5 T3, Tt
NOLE M OREEFR A UT AR GEEE OB LIS AR M T bs— 5T, n BT OIEREMEICH KT HHRO
iR B0k & 7R AT WV ORAT 72 L | KO JRBRAZ2 BRI T2 I CH D BEDR N COET, RERO BT, 2oz filh
HILFEH B RAEWE T HIETT,

F| 3% B4§ Course Goals
WEA B F B TORIR2ODMENTE I Y7 EL GROGEMIZAES L E T, AR CHO RS ik et /M reE sk
FOFET, MO E TOMEZFITICHERILOLOTHY, TOMHMRRLNUEESLREORIFERAELLET,

12 % 5HE Course Schedule
ZDEFEIT 2 SOOI OWTNEICHEH L ET,

—OHOEBIL, RAM—TAMEEHR OB S FALTT, RFPIFREE T FITRDEDIT, 5 FIRFERA S MR AR
MRiZE-oTRAL B FERLET, RERTLITERRDRHEZ /R T2 LbH 0 F 2L TERSELDOMRE
SRS EALOBIETE D THRALET,

ZOHOEIE, A RIS L7 uI X LT, MBI RIS U TR RS M R IS S OB I REE 5|
SHI DI, EDIHR5 FRREFMTONTODDNEREITLET,

#FEPE (FE - EE)EOARELESE Homework
Rl EE U ET, AR MR E (P8 88 ST,

RAESEMDEHE LA X Grading System
(1) "HEREEE (35 %), OV R—M2 BHDONE (65%NL->CREML £,

=P ERBIE DS Other Faculty Requirements

TX AL HFE Textbooks
AL DM ~DT Fo—F 5T/ ik ERE2ER A, 2020

EE i K= Reading List
RoEE ALY DM~ T Fa—FFT, /P —ik: BHEEFFA, 2020

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title 532 5 [Molecular Transformation]

FEZEREA Subtitle

F{EHE Instructor i 7 [MINAMI Atsushi] OB HF 22657

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094057
HAM Semester 275 (&) Bi {78 Number of Credits 1

2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5060

1% R =18 Other Information

BERHEA Class Method

F—"J—F Key Words

KIRE. A

23D H4E Course Objectives

ECREW INAEPE T D R ACETEM T, BEICERGHELTRIHEIN CODEE R RAWME Thd, RiBR TIIEMND KA
W% LB (= AR 2RI E L, AR ROTEZ 2 T RERICLD 0 F ARSI L - R 21
RS DO DA ESE T A LA AREELET,

F| 3% B4§ Course Goals
RFH722 IR BEM BRIV FZAR | NI FR L OT I~ ) ARICE LT, O S RREAE 2 R L 221 - BE 3R 220 1052
2D IEFED,

12 % 51E Course Schedule

PUFOIEB IZHOWCHER T 5,

1. RVFEARDEARK
BV aT—HEAT 1RV ZAR G RS O RE
MRS AT 1RV r 2 AR B SR OFERE
BAT NIRRT 2 ARG kISR O BE
HAT M RV Z ARG S OFSHE

2. _TFROEAK

3. TN ARDAERRK

#FEPE (FE - EE)EOARELESE Homework
TE EROY A ETIZ, BEEORBEEA 27Tl b,
188 GER CRAT TG RN REH LN R BT 5L,

FEST M D E#ELF L Grading System
JRANEL T, 52RO THIP o U A AT D Seh &35, FHIRL R —M60%) K OVINT ARE0 %8> TR 35,

=P ERBEDEY Other Faculty Requirements

TX A -%F]} 2 Textbooks
T HE RN T D, 2B EELWE T D, BEETH VR,

FEEI5E R E Reading List

B BHR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1H4 Course Title B 4y F-{bF[Supramolecular Chemistry]

FEZEREA Subtitle

H %A Instructor FEHE  ZRIE [INOKUMA Yasuhide] (X52Br T 240122k

{HL# B Other Instructors | i Z&[ITOH Hajimel (L #WF5ERE), KM A [YONEDA Tomokil( T WFE0E)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094058
HARS Semester 2511 (k) B {7 Number of Credits 1
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5102

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
BRAN—TAMEE, 53 FRIFEAEAEA . KERE A RERICAEY, (4385, ., ST b, V71—

123D BH4E Course Objectives
B O BHE 20 S REM B D AR L72 > TO Dy TR O D BIG H E T2, BREN 1 L7255 7B ALEH O Fl
iR, TR LB, BREEERORLS ., WO EL L THRBEAIZF S,

F| 3% B4§ Course Goals

1. FEILERE G TR AEIER OKFERE. ©— o HAEER. CH- =z fH A/ER . Big— s AEAEM ., 7—ar T2
L) LS T 2N TES,

2. O FHEERORSEMNT FIEEZ DB Z R T IENTED,

3. BRIMbLEW ., naxY 2 BT U ERINHEV T FEERL, TNETNDORA) I BLOT A M+ 88T
5,
4. BB AAEE R ORE R BANALE 72D 55 OEE S | fLA ERAHEE R DTN RER FHIL Sl 2283 T&E D,

{2 %5 Course Schedule

1. 8oy T E s, TR EER (20D

L TRk, AR, AAN—=TAMEE (2]8])
. B EHR L, BBy T AR (1E])
LSRR (1)

. EHRIEIC BT DR 1Ak (1)

6. FLw (1[a])

Ok W N

EHET (FE-HE)VEOHEEHNE Homework
BRI OB B MR B C L B HIONARE T B L TR HEbbic. B B S LA 5
TEMEELLY,

FEST M D E#ELF L Grading System
JFRIELCT7EILL EDH & Rl O St E L, LR — B X OFHRRBRIC IV T 5, LR —F T, R oiEFREE
OBFREOREDZ , FHIRRER CIIER 2 &35,

=P ERBIEDEY Other Faculty Requirements

TX A -%F] 2 Textbooks
KFpiahss ALy 1. o rGEsss - AERIET Bk RIG1E0: lEEFFEA, 1999
#8457 1t/ Jean—Marie Lehn G&) . 7TNAR A (GR) :{LZ[RIA, 1997

SEZ 5 K® Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://www.eng.hokudai.ac.jp/labo/lor/HP/index.html

{i5# Additional Information
I T 27TV RAT ELMS THERR T 528,




F1 B4 Course Title (b5 T 530 )1 % F5im[ Chemical Engineering Thermodynamics]

FEZEREA Subtitle

E %A Instructor M FeT] [KIKUCHI Ryuji] (RZpe T20F 72k

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094059
HA Semester £ BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5111

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
L TR A AL, R - =X — S, = X —

23D H4E Course Objectives

(LS T a2 SO BRI VRO MR OIS B EEF S LB, BRI )b DL OFEA LSRG BiE T 5, F
7o, BI1FLEHHP DT RIVX — L RER O B A OBRE BB B ETHHZ LT HLEHI, =X — W E L
WRRICBI D= RN —DRGFET RV —HROBERIZEH T2, TRAX—O-EEWHIT-DITEASNL =¥ —7
IZOWVWTESR, ZNHEELT, 4 BROLNTODH LN — L R E X — VAT AOWRIZ T/ EAX —OENED L
IR D %735, PREFEMC KB RIEZ G, =/ — i 278 35,

FI:ZE B4E Course Goals

INETHATITALFEEIT 2T, o XSO RO/NABRFHHN TAEL THD M, HDVE EOHRZIZRE TN
723, JNZL DT BEARD DLW RO MIGER, (LFT T NOHRBT T MW ST BRI E TR A E AT 52
RS, T, BREREBA LGN 2R TS THLIZ /A —2F O, flix OV —REICK T 5
BERM /X —BOFH A FIEEEG T, FRT RV — YEER T o AZBWTALLT 7B F — B R 2T
L. E0OH AL iFE5,

{2 % 5@ Course Schedule

BED 4 B, 28 CE LA B EOMADE BN Z, L5 T ARSI RIC SV TRR, %0 4
BIE, W8 =R X — BRI OE ASND =B — DI OV TES,

. i, LR TR 2O A S, BGIRE, 11 B, =X —, (LR LE )
LBV, AU R RIER O R -, KGT B EAD TR AXF—IL K

. BAHSURE SETERUR, B LR, M, 2Ry ROT AT —

AR, BLAE SR BOG OFAfT

LTINS, AL BOE AN RNV WS A Y T I L DR
 BET VX BRI A X — RO E Ik
TR A OB —FE, ot AL AT AEK
AbFLETavAO 72V — T

CO 1 O U1 v~ W DN —

EHPE (FE-ETHENDRHNELESE Homework

THELCBETAMIULFEONROE B LRI DL L, BTV NERATL, RN EOE B4 LA —h
DOEEERETOT, TV NS B TR — MR TAZETEEET VMO NEOEMREIRD D, #FHEICTTD 1
HAAIIE, 45 RERIOHEIZH L THE 2 DID, EEEOERRIL 90 47 (2 FEThY ) X8 [Bl=16 K ThHH7=8, HArEFIZ
i, 1A 3.6 B0 P8 EEH BB LD, 20 SICEE L THERTEICTE - EE2L TRLZL,

BTN HHEL AL Grading System
RIS/ DR SO R BR O AE D DRI 5, RN 70%% FRHF IFHIRAERE ST DB KA R0,
S ONFRIZL R — 40%, FIRABRO iR 60% T1T9,

TF AR F]F Textbooks
MBI EM I ERIEAT T2, 25 ETL, BREEREOLRY,

Handout made by the instructor will be delivered.

EZ 15 EE&E Reading List

)2 GEAROERLIGH) /A B EEEEE, 1995

BB LT LR )% (5 2 hR) /R B HRE - SRR JuE, 1991
TR — % EH HIR KR L, 1999

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

B D HR—L_R— Websites of Laboratory
https://cse-lab.eng.hokudai.ac.jp/

{i§% Additional Information




FLB 4 Course Title BIESG - HEE R [Organic Chemistry of Reaction Mechanism and Molecular Structure]

SEERAHE Subtitle
EI# 8 Instructor KAE %t [OHKUMA Takeshi] (KB T #AF7ER5%)

B4 Z B Other Instructors | 3 HIFE[ARAI Noriyoshi] (T 2HFZERE)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094060
HARS Semester 1978 (F-H) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5122

1% R =18 Other Information

BEEEH K Class Method

F—"J)—F Key Words
EE, (LERE A, ROSHRE, STIE(b:, 01785k, o TEAE, ~UBRRKIE, Woodward-Hoffmann HI|, BRALAFINK
ix, BB, V7~ bhae—HE0L, 7 — 7 BRI

2% d B4E Course Objectives

HFOFRLETIE, ¥R FE0E O A% VY, Woodward-Hoffimann Bl &~2) Btk I it 0 B4R 0B B s & e b i I
JEDFHEIZ DWW TERIIZEE L, £, AR bAIS, TR, 7 ~hae—igfrn, 8L L
— 7 BSOS IOV TE A RO 5 L% BFEIZT 5,

WBROBFTIE, IO, FTBIOG FHOETOFHZE T HOESDPLFED, (LFERECH TOETHIEEIZD
WCHRETRD D, ZNEIERICLT, WVRIF A, DIVIRT =3, [RETVHNANIRE OILEREOREE LM E IOV T
5 F, ST OEBE T 5O CEBERFTIT 4—, DT AT LA B E DSLRAV FR0SLARELEE O FRAT 12OV TR
T 5, mEIZ, 53T EILOMITM<FHEIER, 75 TMOM AR OWTEELI-%, 2800 T03RFEH > TRESILTZ
DT RERARIZONWTES, BLMS ORFE7 NV—T52F L, A2 72U FERTIREGEZ AR5, BEEE2T =732
INT ANEFRT,

F| 3 B4R Course Goals

s FEOFT-CIE, Woodward-Hoffmann RO Bk 0 NE A7 53 T 8E OBERA AV THAEL, ~UBLRE OB
(RA MBI CED IO D, Eiz, SURRRBHEA NSO, B RIS, 7~ hat—BhL, S0 —7 BB
I CE DN A IO B LA HIEL S5,

HEOE LTI, RFMOBAND, FHF00 T HOBFORB), BIOLERE L0 T OB TR IC OV TR 5
LEBIEET B DVRDTF AL, ANRT =AY, RETONNIRE AL RIECB 53 D E O MBIE L EIc oV CF
O, BUSIC BT B BRI 5 - L% AT D, 53 T ORBE T 59 2 CEBEARST RIS RELE DT ISV TF
O, 1 EOLOMICB<HEIER, 5 7 MO ERBIC OV TEMT 52 L4 LT,

{22 5HE Course Schedule

L. ~AUBRRBUSORER (1) : _VERRBUS O E £ B LR O EIZ OV TH S,

2. BRALATINBOE (2): Diels-Alder )i, 1,3 XARERAGATMNEG, YALZRIBRLAIMRIS72E, REFERLBRILA IS IZ BT
DEFAEEEH O RPN L, B BRIPEIZ DUV TS,

3. Woodward—Hoffmann B &4y F#f0E (2): 7T 4 7 filiE O AR LFHBIK O kZ2 % 5281220, Woodward—Hoffmann B~
DOEREIRD D, Fiz, /0 THED RGN RIT LD L RFE R O B2 R 5,

4, BFBRIREG (D BRSOy THE R EEAR A, [RIFER SO & e R SOG AS ER IR Z 5B B 12 oW T3
Sve BT ESEAV S SO O EZ FLR 55,

5. v =hat—#ifL L7 NV —TBEIL (D) A7 FmAHLWNET A TmAENHET T 501, 0] 7~ h e — iR il e 0 4y
FHIERRAIAEIIZ DWW TEY, [mnBALIZI DR AIMEIC DWW TEAET D, FT, VAINBRITTe, TV S E O sl 7
T N—T BSOSOV THS,

6. ZERCEBRATF: (1)

7. RFOETHEE (DR TFHROEFDSLENEE IO AL,

8. (LFERE L L THuE, BIOWLEFEAIEM 2): BT #uEORIER AL THEO R B EHE 2 (LSR5 S, SOIZHR
FEB—AMCAF AR T L XV E D531 OB A BIMEBEIZ DN TR, IHICHTHBIOS 7 WNIZI1T H8E HAH A
TEHE, 2301 OME B LML PERIGIZE 2 D50 8% BRI 5,

9. SUGHEEROREE Q) INRAT AL, VKT =F 2, [RETIHN, ANl OILFREOBERB LOMEE, A7k
JVEIZEENZ DWW TR, ZNENOIEHREIZIN T, M ESONED B Z B fE 32,

10. SEAREMEEX TV T p— | BLOSLREEMNT (1) AL ORIV T4 — LU T AT LA REDOEROM T 225 L
2, BESE OREAZ AL, BRIK, FEERIRA R S O SLIRELEERRAT 15, SEERERESAL A OME LD, 7/ ~—
NFIREBINDA~T R OFEITDONTHES,

11 378k, o THEAE (): 0 7RICE< LS S EAERZ HWDERAN— 7 ANEROR#E EZ ORI OV T
5, KFEREGDINZHEFTOFE S O TRERICB U 2EEWLZEF 25, 20 TS TRMEERE, ik
TIERSNDRF A S D5 THRMARIZ OV TF S,

12. kB ()

EFFEE (FE-BET)FODRHNAELSE Homework
G
TE R EORBIOBREGIHICHZEB L TBLZENEEL,




16838 2R E R — ML LI, RN OREREITVY, HESNIZVR— OB ETT), £72, B E CICHFE E0E
FIREA RN TIRLIENEELLY,

GEFEL D)

TE AR EHEM ORERE T CEITE A TR ENLNELIEL, AE, BN E2TF =/ Lz ECRETOMAZH
LIHLT 5,

BE SEE/INT AN, FoFL AR —NMITFEB U NS DI A e 5,

RAESTl ) B #E LAk Grading System

JRANE LT, 2B 7EILL_ Lo & gm0 4tk L5,

GEzERATP)

SEAERERL - LR —1 (20%) , #5R (80%) (VLA 45, LAR—FB I ORRBR I, BRI OV CO BRI &35 S0 % 3 Afh 9
Do
G

FEEDYL 20%F, FHERNE, BIONEEFENM T LR —MERIZ/NT ANV T2, &EBICERBREERL, ZOR Ra 3T
FED 80%LT 5,

HEEATL, BT 60 UL EEARREL, TOVHEEROFMME TN, BA RS IImEZO SR E TS,

fh S IMBEIED EH Other Faculty Requirements

TXAL#FE Textbooks

Pericyclic Reactions, Second edition,” lan Fleming: Oxford University Press, 2015

RFPLa AW 1 B2 BHERTE il b FRLA, 2019

March’s advanced organic chemistry: reactions, mechanisms, and structure, 7th Ed./Smith, M. B.:John Wiley & Sons, 2013

SEZ 15 E K ® Reading List

B BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://labs.eng.hokudai.ac.jp/labo/orgsynth/

{i§#% Additional Information
FERICBWT, A LRI T AR B LI OERE S TEEL QWA ENREELY,
[RFBERFR AR DITE R CHEL X2,




F1 B4 Course Title St L5536 Chemical Reaction Engineering]

FEZEREA Subtitle

EI# 8 Instructor IR R [INAKASAKA Yuta] (KZEBt T #0F 5008

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094061
HA Semester 1 (FR-H) | BifI¥ Number of Credits 2
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5132

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
FOROHEE, B, FOSER, TR, FAR JERIARTN, JE8OREE, BEBE4

23D H4E Course Objectives

AR T, 7, (LFEREENEBETI D RIGHE T D7 DITIERIG AN O L OSBRSS IR A P O i
DORREZ T HZLENEETHY, :?’L%%E%E@ﬁﬂﬁ@?&?ﬁﬂﬂ’]ﬁ?(ﬁ%?go WNT, KEFACRIR S w7 &0 B A
R COWBERBBBIG AR FET VEHOTRIEL, (LPRICEEIEBUC LM ERB BB G 2R Ty HREX0E
HF A5, EHIT, JERCHE & RO E N ESH BRI AT 350 8%, o — LA MR BUZ S WGk 372,

FI|3% H4Z Course Goals
BN, G, BERMESRIN - R k92 Tk, BARNEBIOSLEMEENICB T DS E W E B )
WS E PRSP,

2 51E Course Schedule

RHILGERETLNIT), T, ERFZEE I/ NEEZIRL TR 2 RN 2 ED D,
BRI 2 ZE5HENILL T O@Y Th D,

o RO 5 D FEmfE & ) — FHE o 2SI D FRATT

BN F—2 DET VAL

. FEBAER A VE e TR s D FRAT

. R EN GO B, B Fick O 1L, 45 2 L8

. BHRE CORISE W E BB S

. ZAVERMIEN CO R E O E B B B4

7. RSB DL — L Lk A R

\

O U A W=

#FEPE (TH-EEEOHNELESE Homework
MBI, TOMBARICETZEE UNT AN OV AR —FERT, iZTFOEYE, BXOLR— OMEEZ /2L
.ﬁalﬁﬁ@ﬁ% BEbIoicT 5,

FEST M D E#ELF L Grading System
AERE L, SRR IR/ T AR (B0%), LIR—F (T0%) 12X~ TRl 95,

=P ERBIE DS Other Faculty Requirements

TX A #FE Textbooks

Chemical Reaction Engineering,” O. Levenspiel: John Wiley & Sons, 1999

Introduction to Chemical Engineering Kinetics & Reactor Design,/C. G. Hill: John Wiley & Sons, 1977
PS5 W AT < 55 )R, 1993

EEIEERE Reading List

Chemical Reaction Engineering,” O. Levenspiel: John Wiley & Sons, 1999

Introduction to Chemical Engineering Kinetics & Reactor Design,/C. G. Hill: John Wiley & Sons, 1977
PO L5 /WA - 1E EEE, 1993

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information
SOSHREER, SOt L0 EAEL COAIEERITREL TS,
ERIIFTERE L TRR T DL,




F1B 4 Course Title B #EA Al F[Advanced Organic Synthesis]

FEZEREA Subtitle

E{T# 8 Instructor Al #EAE [ISHIYAMA Tatsuo] (KB L 224 2257)

HL B Other Instructors | filidl A Hi[SENBOKU Hisanoril( T.“2A/FZER%)

1 HFE3I Course Type

PSR Year 2023 s ZI1&E-S Course Number 094062
HARS Semester 2511 (k) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5142

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
BV, BOBERE, STARHIAE, 55 T2 s, BA Rb

123D BH4E Course Objectives

BRI B A A RICBITAF —U — R ThD, A% ClIfEx OFBAL T KIGZB W TRV EIRMEE 1SS 72D D 5L
ZDORBAH =X LI E RN EBR AR E R LFZB X OZOIHAFINCONT, RO R EEBICEE T AL
35,

FI5E H4E Course Goals

DA IEHSOGNRBT DRE 2 2B DR BIAD = X L Z OB+ 5, 77, T2 ORNA72 0 F BSOS RRY & D4
AR ANBITWAEFNZ SOV TEATR SCEBIC LD, OIS AE] - BB OWTRIEL TR B35, &M, &5
LTS FEMR G2 S AR TEL L, HHVIIEBLIRB AN =X L% L T G O#IR M2 & 22 - 3 T
HINTIRBZ AR AL,

12 % 51E Course Schedule

1. BR{bBOG

2. BWILRIG

3. =T —hDARKET VR — VG

T )T — b DERITBITDINAB RO I BLLZ D AD =K I, 7B NS T VR — VG DSEAR R L O E R M B IE S
R ® R OB LI BLDO AN =X LT 5,

4. Wittig SUSEDA LT 4 ARG EFE 4 DAVRO UG

Wittig SOV 7 42 A BSOS O SRR M S B A 5.2 DI T LR ME O R B A = X LB LB 25 4 OAUR
DT DONTEES,

5. MIRE TR

SEIRE AN B L Baldwin Al DWW TS

6. Cram Hl& Felkin-Anh &5 /L

BEBEER R ISR A T R A A YNR RIS 585 8 OBRIEDFEBUC SN T, T S ~DRE
TR BT DU LTRSS,

7. TYHNIRET IV BRI DN TS,

8. EHEHDR#EE

9. BHDOAE TFIE

FR IR ORAE DHERIIBINL, T OFHEE R FERONICENLOIS L DN TS,

10. {#E M

Bl D24 R BAE O& SCE M S A iR, ERMRARE UG E S5,

EFEE (FE-EEFDORNAELS E Homework

AFRETERIEDOFRBU DWW CEEMCF SEE O, BTG, TR — VISR E D Wittig KOS E O FEARZ2 G5
TG EE DR ICEREZEE LTI, IO A A RIZE T2 i XA ik — 28t A, £ORNEZ BSHEML TP
o MBOB LIATHHE M OBRIC, &0 T AU SBIIMEDORBLUI DWW TBE CEA IR ENROEE 21TH LD
IZ, #ex 70y TS HBRL TRLE RV,

AESTE M D E#EL A% Grading System

JRANEL T, REEE DO TEILL O % AR O 5 L35,

(DIFFERE, QUAR—h, QFREBRIZL > TRHm§ 2,

UAR— e b DN PRI R CIIR T — < iR NE OB | H AL AN T 5,

ARG 53  RET —~ | FERNA O BRI | B A 2Rl 2B > TR § 2,

AL 55 HERREE (209%) BEOVAR—h(80%) IZLVEHli %, LA —hTIIRET —< 2OV TOBMRE | HAEE
fifi 92

WIHH 24 53 DB HEFAR R DS 2 > TR DR &35,

FHE 7LD 60 KL EZ AL, BALISITIEX M S OB 22T D,

A

=11
S

=P ERBIE DG4 Other Faculty Requirements




TXARZEFE Textbooks
B EIILE AL, BRI B R A T2,

B S5 XM Reading List
REGGERAMLT 1 oG ERIG- A RIET K BIGM : bR A, 1999
KEPLHERARCFE T G ZE - A AR LS B BiGM: R bR A, 1998

S MAHR—LR— Websites

e = D 7R—L~_R— Websites of Laboratory

{i§# Additional Information
Tk B A RO B T AL




F1B 4 Course Title MM B S 45 i Inorganic Materials Chemistry]

FEZEREA Subtitle

EI# 8 Instructor Mk IR [TADANAGA Kiyoharu] (R5BE T2 5E0E)

$HLZ B Other Instructors  F 01 #KE[HIGUCHI Mikio] (L2252 5%)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094063
HARS Semester 1978 (F-H) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5152

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
T, TR AR TR, AR B, & ek, WSS, B AR, e

1232 D H4E Course Objectives

TR0 6 St h A, FERRE IR, ZILE e 8 SRR IEREA T/ 35730 M BHIRI L, Z TR OEN I MEE %
RERIZHIES AT HR B L TRES T2 D IR AT R 2R B AR BHE AIEIZ DWW THE S, BT, ENHDEIFIvIADH 5
FRA LSRR 2R LR B O 1S L O B R BB [ O W TR A TR A LA B L5, £, LEMICAESNS T
IV BEOHTH R BB RS R, R E AR BN SR Y T N0 AR RE FIER LD
S EBITIRRF AR B 32 ek A B AR 55,

E[3E B & Course Goals

CIEREATEN DG T DS ARTABEREL . £ DREREE R BT D720 DM EHERE, SHICENENRA O EES S B FRS 27
D DBFES RIEE DO AR 2 F B BRICHOW T TX 5,

BB BB T DRI L) - BRI T AB L O O 7 e A2 BT AR - T E D, .

B TIV VIS DMIED AT = A b ABRL | AE RN B Ch 28Ty 7% @ IR - S R B~ 35 5 E A
HTED,

HEFR ORI IE SN F B A BRL , £ I3y OEBE, EERBLOMFEEIRLL COISHFEEHRITED,

R ERGTF A BRARL | G R BT S ARG F OSBRSS T2 R L e T Iy 2T BT DI AT = A
FHMREL, HEE, o FL—F— R — =S AT D RERIATED,

12 % 51#E Course Schedule

VT DDOM MR R v — AR D HAfE . 2 DM OTFEDRH%

. FEREMEIR O (ERLE LRREE 1 IRIREZE O o IR E L L 2 O RF

. HEREMETEIL oD EBLVE LHERE 2. CVD, PVD 728 DK ABIEIC L A TEI/ERL L 7 0 1

. RSO BEED G AL B OB G HR B L T ADREE | T ADVERLELFE b, 787 7 2B

. 2t e RO B L B R O FR L (REAEVE . AETE . SR | RRELE | BEfG

BTV AOWHERELYNE 11 BTy I RITHIT DRGSR T- LRI R AL e & ORI E O R il i
BTV T AOWHETE LY 2 R 2R T ORI AE & ARE 1 & oD BE L

. R EER

9. BTIVIZIZRITDMEEED AN =K I : IRFCREEE L et E R, BRI 1T DT D& E,

10. FIREE RS I ONE I B kW), AL O EsR AL, TR e N a=T BLOE AN BT B m 8 b,
11 BTy ER: SEICESWZFEROSEEMNE, BEERBLOWMFHEEROIEREISH,

12. BI3v /BN JEBROEREEH,

13. BTIv 78K AF MRS SRIZ BT DR M S L DR DR B, RLRBEEE DO HIN LD —IAFY — T REH
—E&E~DJE A,

14, FEREE: SEORS - RBITICBI 92 HAER, BRI OERFEOL T I DRSO3, YF0— e SO R SE - ~0
W

15. FEIRBE: FENAT =R LD LB NGRS F L —F— D, FEMHE & IRIC LA — P — T AT =X
BLOEKL —F—~DI5H,

16. 38R,

CO 3 O U1 v W DN —

#HFE (FPE-EE)FOHNELSE Homework
B3 DR A B SO DWW TR ORI T E L GEROMEZEE T2, Il R, WEHIIRAT U7 #E M2 A7
ZERBEMEOM ML ERNEEL 0 ZBH T2,

BT HHEL AL Grading System
JFRIEL T, #2EEE O 7EI L EO %2 BEERH O 535, (DLR—R50%), (2)FHAEKRER(G0% NI > TRE T2,

=P ERE D EY Other Faculty Requirements

THX AR #F]E Textbooks
Sol-Gel Science: The Physics and Chemistry of Sol-Gel Processing,”C.J. Brinker and G.W. Scherer: Academic Press, 1990
Synthesis of Inorganic Materials 2nd ed,/U. Schubert and N. Husing: Wiley-VCH, 2004




Physical Ceramics —Principles for Ceramic Science and Engineering,”Y-M. Chiang, D. Birnie 1II, and W. D. Kingery: John
Wiley & Sons, 1997

B S5 XM Reading List

S MAHR—LR— Websites

HAEZEDR—LR— Websites of Laboratory
http://www.eng.hokudai.ac.jp/labo/inorgsyn/
http://www.eng.hokudai.ac.jp/labo/strchem/

{i§# Additional Information
MERE)E | BE 3 2B b, IR L OB R L E OSSR A B S L QA Z L RIS L Gl 15,




F1 B4 Course Title T —F EHEF AR [Materials for Energy Conversion and Storage]

FEZEREA Subtitle

E %A Instructor MEIRE ¥k [HABAZAKI Hiroki] (RZBtE TR 7Ek5¢)

H LB Other Instructors | dLEF FHIKITANO Shol( T AAFFERT)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094064
HARS Semester 1273 () B {7 Number of Credits 1
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5162

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
TRV W, TRV T, A ARER, KBRS R — A A

1232 D H4E Course Objectives

BAE T REMSOF v H, KR, REEIL, BRI BIENE RN —FBRT NAAELT, Z<OWFIEN
ITOhNTWD, RKFEZTIE, ZOIIRT TN =BT RV — RTINS B SNDA A ARGAR, BRI, 8 (A7
DFEREMEMBHZDWT, ZOMEELBERED B A LT FEE L, = F =L B L O VX — IR B O G D70
D EEEFTHAETRD,

FI:Z B4E Course Goals

1. PEEEMIIL, A ARG, KB E DBIREZWEACFOSIIE LR 2,

2. FHERBEEM, BEIEM, “IREMOFELB I OINLERILTET SAAD @RI L E LR DB A BR 3 5,
3. BITER SN TS RERR, A4 ARER, KBBR8 &8 L, £ ORISR B RE O B2 AR -5,

2 51E Course Schedule

MRBIVSZHAICEIDT VBT —var A e b TRELED D, HEMEEZEHNICHEL, AFROBEREDT >
TN D, AR EFmIIR DO LB THD,

1. RBFERAEERR (1[E]) « BFEREFEM ORI OWTFEE L, B0 M EMELFRBEIZ SV TR, S8R ZE L7
DR BHRR 2 BRAIE 52,

2. PHEREM (200])  PEARERL O IEREELF O, A FEECR B -C Y ARSI LK B RUEIZ M T L 70 2 B (KRR
IZOWTEEEED D,

3. A ARG (1[A]) BB ML AR E S KB LB L7 DAL ARERIZDONT, A ARG D IEEE A A AREK
OREER RISV TES,

4. FEARALIE (2[R]) : K FEIEA MR FE ARG O BB AR O TE VE(LIZ SR D B DAL D & IR O RISHEE I DUV TR g
D,

5. FLBUTF—ar (2]) VF U ALFUEM, BRALFES v/ SV FOBREVE MO K = 3L X — 2 I T SA AD R
KT NARMBEERDM B O FFEIZ OV TH BN TRERT 5,

EHPE (FE-ETHENDRHNELESE Homework
BT IATHEE MEEME TEXHINN, +oEEEITHIEELIS, BIVY ConTr —~<IZktT 57 VBT —T a0 (i
ZEHEANC21TO2L,

RAESEMDEHE LA X Grading System
/NiRBR (505 BXOT LB T —1a (508 Mk, , B, BEE~OBMBHISIE &\ &2 & 1) IZL > TliEZ 7
@—7 o

=P ERE D EY Other Faculty Requirements

TF AR F]F Textbooks
HR B L0, MBEIDSRE, TV T 5,
FEEISE R Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information
TR SR LB L OVERIL I T A LB T 5, ARRITEGRE TR O, T4 TOFEME T IE
LTWA,




F1 B4 Course Title e A A F AR [Advanced Applied Biochemistry]

FREEHE Subtitle

E{E#E Instructor A 3f—E5 IMATSUMOTO Kenichiro] (K257 L2320 280%)
{842 B Other Instructors | 1EZHE H—(TWF5ERE), BEH HESLIFUJITA Masahiro (BEALZ20F 72 FT)
1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 094065
A Semester &rh B {53 Number of Credits 1

2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5171

1% R =18 Other Information

BEEEH K Class Method

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

2% B4E 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% B4§ 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.

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

EFEFE (FE - EBE)EOARELESE Homework

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

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

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

SEZ 5 E K™ Reading List

BMBAR—LR— Websites

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

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

{i5# Additional Information




F1 B4 Course Title M EHME AR Molecular Materials Chemistry]

FEZEREA Subtitle

BEE# A Instructor BEEF FhHh [ISONO Takuyal (R52FE TF52657)

3L B Other Instructors | LI FENG[LI FENG]( T #F4Ek%)

1 HFE3I Course Type

PSR Year 2023 s ZI1&E-S Course Number 094066
HARS Semester 2511 (k) B {7 Number of Credits 1
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5182

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
B AR RIS 1. BEREME S 0 1. BREEFRAA S o 1A R

1232 D H4E Course Objectives

AT UL R 72 B DR R IR E T 2 B CIE SN TERY, FRABISU TR T O 7 FEPILE AR
e E N B LS TND, — 0 B SEin o B CIX M S S R R E A O R o ToM B RO LD | DR B FHEK
DN—RNTEL IS TND, ZD72D, HEROI R AL LI U@y TR FHES 2 T3S O ERITG 2 52 Eid H sk
R, ZOFEFRTIET my 7 LB SRR 55 1. BREEIAIEL & 7 772 8 Okk 2 728 53 FAOBE OB ORI | HERE
JERIZDWTERFIZLLZFE T HIET, Hilclem o TMEERIN T2 7 15585752 a B2,

FI|3% H4Z Course Goals
7 a7 EARCRRAE & 1. fgiﬁ?ﬁfﬂ@ﬁﬁv\?@k BT DR DOIN Yy VA E T HIE T, REOHZITRDS
NDOFH LW E D FI BRI 35700 T iEmaeBS o2t 2 AL 45,

2 51E Course Schedule

HAB R aE T var

LT ay 7 EAR

. FEEREE R T

. BREEFRANL 4 1

. T TR oy B BRI L IS SRR ME R A - D B 3
. LR —MERK

S O W N =

EFEE (FE-EEFDORNAELS E Homework
HANCEATTOEENH LG AT TN TG T D,

FEST M D E#ELF L Grading System
JRBIEL T, FEME O TEILL_EO & iGERE N O ST 5, BURIZFAERERE (20%) £ LR —RB0 %) L> TREM 35,
AL 60 B TS,

=P ERBIE DS Other Faculty Requirements

TX AL F = Textbooks
FRZFRE T2, FERICERIEE A T2,

Reference materials will be distributed as necessary.

FEEI5E R E Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://poly—ac.eng.hokudai.ac.jp/

{i5# Additional Information




F1H4 Course Title (b3 % F # [Instrumentation Chemistry]

FEZEREA Subtitle

H %A Instructor EAI)I ik [HASEGAWA Yasuchika] (K22 T2AF9ERT)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094067
HAR Semester &rh B {1 # Number of Credits 1
RERE Type of Class i 7% FERER Year of Eligible Student ~
&Rl VS X Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_REQEL 5191

## B EIH Other Information

B EEEH K Class Method

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

23D H4E Course Objectives

Grounding in physical, organic and inorganic chemistry.

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

FI:Z B4E Course Goals

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

2 51E Course Schedule

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

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

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

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

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

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

8. examination

EHPE (FE-ETHENDRHNELESE Homework

Pre—examination for review of instrumentation chemistry

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

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks

FEEISE R Reading List

BHAR—LR— Websites

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

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

{i5#% Additional Information




F1 B4 Course Title Bl F Mm% 25 im[Advanced Ethics and Safety for Science and Engineering]

FEZEREA Subtitle

F{EHE Instructor WA #E—ER [IMATSUMOTO Kenichiro) (K25 T 2A0F 92557

4% B Other Instructors | H1J1| {E{TCRHELKE)

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 094068
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5210

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
Tfwel, Zefbs

123D H4E Course Objectives

BT TR DT D IZ P R A A LT Bl O 2 R EE A TOR P EAN B (AR B e 2 R B T A EE T 5, W
BREE TIE, BHFEEITE R IR L TR QOB - B LS EL R~ O X R I O W THEBIZE L TR T 5, B2
BT, VA DB 2 TR EFEOFIEBLIOMC W E O ERA FEELEBHNZ OV TEES, Zhonb, BEEElE L LT
bW ERZEZFICOT5,

F| 3% B4§ Course Goals
BRI LT B o Bl 7o b e % s 7 o A8 i il 92 BRIV A7 2385k T2 2 L B L O B OB ms A A
ESFL, BEHLITEELEDZE,

12 % 5HE Course Schedule

1. Heffis fmER oo Kep (2108])

BN OB B LHANE I F O, BHEHITE N B BT & FHEE IR 5,
2. VA L2245 (3 [a])

VAT D % J7 &% DEHFIERD IR L I LDV AR FIEEZ T 5,

3. ALFWE O fERRA EELIERLHI (3 [B)

(LW E DFERA FEIEICOWTEW, T BE T 21062 g 55,

#BrE (FE-EZEFEOAB LS E Homework
HBEREEAN L, #EATTH, HBIHTD 1 HALL, 45 B OREITR L TEABND, BALEUGCIE, 1 BiC>%E 4
R IREEE DT B LIEE NN ELL2 D, ZORICHEL, RS- 2E ALER T2,

RAESEMDEHE LA X Grading System
8 A4y T X COHEZ G ORME T2, R TICERU O BE DERE ARG 5 (100%)

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

FEEISE R Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{ig# Additional Information

HREIIRCHES T, SRR BRI AR5,

Google Forms ZF|H L CREEZIR T O T, FIFATEX2HR (/—F PC, 7L wh, AR 259524,
EBGAICOWTTE L, FalIEER 2 LR OBMRA AL TRENEELWL (FROET B OB TLNY),

TEAES L TR ARMER AT B Ml 2 2 BEHER IR E TS EEA,




F1 B4 Course Title AL B FE[Laboratory Exercise in Chemical Sciences and Engineering 1]

FEZEREA Subtitle

EFEHR Instructor et e CRFEERaL )

B4 Z B Other Instructors = L{LfRiE#E

1 HFE3I Course Type

BASEAEBE Year 2023 B EIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 10
ZEMRE Type of Class FEhk - 524 &R ENR Year of Eligible Student 1~2
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQUI 6302

1% R =18 Other Information

BERHEA Class Method

+—")—F Key Words
ek B

23D H4E Course Objectives
(LRI BT DA% & 7o EE AL &2 DR N SR DEE ], BEOEDORENZBREL CHFZE 22T T D8E . SHIZZ DR RA
NI R R ST E LD BT DRENZER T 272010 FREH B ObH & TEBI D4y B ORF7E 2 HEdE 5,

FI|3% H4Z Course Goals
FrEHIZE 2B W T EARRIRFREIC DWW T O RS BT LTEED D,

{2 % 5@ Course Schedule
FREH A OREOLEI, K BOMET —< I35 41T), BRI ERIEIC W CE, S E IR T DL,

EFEFE (FE - EBE)EOARELESE Homework
TR, T —HIEEL FERYE, RN E I ZL O EET 5,

REEEM D EHEL A X Grading System
BRI ORI E L B E TOMEIEEZA b TR AN G5,

=P ERBIE D E4Y Other Faculty Requirements

TX AL #FE Textbooks

SEZ 5 K™ Reading List

S BAR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i5#% Additional Information
JBAEBGRITE T T EDFINATIZ L,




F1 B4 Course Title A b EBRFEE [ Laboratory Exercise in Chemical Sciences and Engineering 11]

FEZEREA Subtitle

EFEHR Instructor et e CRFEERaL )

B L% B Other Instructors | T{EIREH S

1 HFE3I Course Type

BASEAEBE Year 2023 B EIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 2
ZEMRE Type of Class FEhk - 524 &R ENR Year of Eligible Student 1~2
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5302

1% R =18 Other Information

BERHEA Class Method

+—")—F Key Words
KERFEEYE TA—TF LT TURE N

23D H4E Course Objectives
BB OFEAELL T, MOPAIZER FIEOFEOFE A E UL, IS T NEE),

FI|3% H4Z Course Goals
O EEE L TIE ~IELL, D OlYNCERIE ST 52O TED AMEB KT D,

{2 % 5@ Course Schedule
EAFRRICB I AEHAEITBN T, RERRAEDOHFZE - 38 OMEBIRIUIIGU., HH, LA FOFEEZ{THIZLICIY, ¥ B iZ
EEERR T D,

1) i 4 DEBIEIC UV TIE LI TEB LML LML . ZOROMARIICIEL GO UED T R 25
2o EOREIBRD EASH AT B, LETIEL T, LR MR D L b I ERISEE1T,

2) DS DRI S T, L2 OV BRI A1 > TVBME . Mgk, #A . b ERIRE 221}
BEE L R LB\ KRR O AR5,

DIV AEBL T, EHRSE LU TOEREERE N F T,

EHPE (FE-EH)EDRHNELESE Homework
H2 BRI L IROFEER - W ICEERE e T 7= 8D D43 70 HEf 223

RAESEMDEZE LA X Grading System
B # P72 B0 A & TE B 2L AR — MERR (50%) . BROFLA DR (50%) Z A HIIZFTEM 95,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

SEZ 5 E K™ Reading List

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

{i5#% Additional Information
JEAERGRIIE T T EDFIATIZ L,




F1 B4 Course Title A b E B9t A Laboratory Exercise in Chemical Sciences and Engineering I11]

FEZEREA Subtitle

EFEHR Instructor et e CRFEERaL )

B L% B Other Instructors | T{EIREH S

1 HFE3I Course Type

BASEAEBE Year 2023 B EIZFE S Course Number

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

F2731)24 3—F Numbering Code CHEM_REQEL 5312

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
ERIEOF BRI LG  ERIEEE RRBVELEDHET VBT —Tar ik GRSCIE

23D H4E Course Objectives
ELFGEE BT T DICHT-> CORBELR D ERFIEEFIROIELWIRS . Z N2 lWUN R ST 28D TELFEEAM
PRERE N EFRDLEBIZ, IR A E NI FEH T LB T — a5 HEEF S,

F| 3% B4§ Course Goals
BEERIEOFAELLU T ADNEERFECT LT —ar e ) R BVELDZELATIZENTEXL AT B R T
)

{2 % 5@ Course Schedule
EFRRICTB I AR HFEITBN T, KRERRADOIFZE - 38 OB BUIIGC ., WH., LA T OfREEITH LI, FEOHE
BRI D,

DIFRT —~2ZTT 220D ERFIEZFERICEFCX, 2o, ZOFIEEEUNIIGCH BTN TELIIIRD
72T, A0 LB I EE 5, 2O ARGUISEC CERgED TR AA A E 5.2 JO RIS END
JOHRET 5, LEIZSU, M H, LR —MEHZRDALELIC, LR EEITI,

)M EMRROTOELD | T BT —va EOEMN, BHEEE21T), B, SRBRRICIF St R A2 LD | ZORE%E
BRI OHIEIZ T LB T —ar T AREOIE AT,

3) L EE DT im SCHEILEDOFRE AT, FFPER B2 ER AL, @) B L& BL T, B CE L TRR
EIPHZEDTEDLRENEFED, AARGE - FELLIC, WU LD N TEXARNEEIIEEETT,

ZOIHRBYMAEEL T, E L OALIIFHE LU THE B O TR T DI LD TEL A - EE 2 E T 5,

EHPE (FE-ETHENDRHNELESE Homework
H2 BRI L IROFEER - W FCEERE T 7= 8D D43 70 HEf 223

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

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information
JEAERGRIIE T T EDFIATIZ L,




F1B 4 Course Title 5 Ak e i . 52) [Molecular Chemistry (Advanced Physical Chemistry)]

FEZEREA Subtitle

E %A Instructor K 4% IMURAKOSHI Keil (k=B =2aF 7257

{HY# B Other Instructors | &5 H1ZZ[FUKUSHIMA Tomohiro] (B EHF5ERE)

1 HFE3I Course Type

PSR Year 2023 s ZI1&E-S Course Number 094101
HARS Semester 2511 (k) B {7 Number of Credits 1
BN Type of Class s FRER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELMOL 6002

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
EROETRAE, FKmagiE, RKimo s, bk

123D BH4E Course Objectives
ST EE AR EAE A T 22 L TS LA S G758 E OB L F B R ER R E TITE DD, 2R B0 AR LT
B BRT 57250 O RG-SO R BT O TR DV TES,

F| 3% B4§ Course Goals
Oy AT F7 R R 2R T DA IE R IR BEIZ DWW TR A2 & C, M - A OF R RO IR A PfE 95, Iz T,
FHE 2B FHR SN SERE T B0 O e 7e T I REE AT TR B 92 B 72 m AL S 95,

2% 51E Course Schedule

(1) [ fRZE i DG &8 1R HE

(2) R0 - o0 Bt

(3) T O 1 « S A AN TR O U 7- f ) BEAER . EAR b VRS R L)

EHPE (FE-EH)EDRNELESE Homework
ERPIHETRTD,

BT D E#ELF ik Grading System
LB L ORI LA RN T 2,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ " pc/

{ig# Additional Information




F1H4 Course Title 5 FAb % (H RS L S %5 % ) Molecular Chemistry (Structural and Physical Organic
Chemistry)]

5% 7EH Subtitle

EHE# B Instructor $5R 2540 [SUZUKI Takanori] (R2EFeE A58 RR)

B # B Other Instructors

F HFE3I Course Type

BAEEE Year 2023 B S Z|ZFES Course Number 094102

HAR Semester 25 (&) B {51 7 Number of Credits 1

1B ENEE Type of Class % AR Year of Eligible Student ~

WREF} 25X Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMOL 6000

18 R E1H Other Information

BERERMEAH Class Method

F—"J—F Key Words
b7

HE s
S A b
At e
E2i7

A

FHEERS

- TIFE BAEH
X A IE AT
EULES

2% d B4E Course Objectives

i n BT RACE O R RO E A T E T AME AL F 0 Tl NN a0 R A I U7 B REE
W DR LIS 7RI E 3 T — 7T, n BT OIERTEMEICH T 2B G DR O8k & 72 AT MV R O fifHT
708 JVIFER FARMFEICH IS ED I CWE T, AR O B, FORBEICAN L PR AEWE T HIETT,

F| 3% B4§ Course Goals

TS ALY I OJELO BRI, #LRDO<ODOEEEDOBEBLETHY | BEEFIIIRT 2 D& ZORE
TIEM Y 7L TROGEMISAER L ET CEMOTREMEDHDY) . AR THEROBEEIL, BE A Lo I RO T, JRFEHE b
POy B O R A BT T ABRICA A&l E9, 2OMEOBFRLNHER AR EORERFEELET,

2% 5HE Course Schedule
ZOFEFIT 2 DOy 7 GEMODFTREMESH D) IZ DWW TIRIZAFRLL £,

— O HOEBIT, ALFEICRITDIE B ORE TS, [Disappearing Polymorphs |
LVIE SR MEE OFE S IZ B T AR R AR BRR AR o RO N BTN -, TEL R RS TE QW EERN, H5H %
B2, HITRR I B2 B | LV BB MAIL & 7= Dh, EOIHIZL TAEMIZHATED 00, ZfiFsiL 7,

o B B EWIZEB A TELE AR EER | 2 FEEL T EEENS KEEMN L C—C EaREeRF > LaWmEED
EESL X S EMRIT RO RIS 2B U TR L E 9, F7o. THUERMR BEERAE S 2 MESED 1 EVHE 208, DL,
EDOINL TEFEN TLESTZOMENOIRRIRICH il E 9,

#FEPE (FE - EE)EOARELESE Homework
HREIIE ST, BTV NCRILE T, RS (7 EE) BT,

AR MDEZE LA X Grading System
(1) "HEREEE (35 %), OV R—M2 BHDONE (65%NL->CREML £,

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

FEEISE R Reading List
HoEE ALY DM~ T Fa—FFT, /M —ik: BHEbFFEA, 2020

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




FLB 4 Course Title 1A (B4 T HEEERNF) [Molecular Chemistry (Macromolecular Science)]

FEZEREA Subtitle

H %A Instructor P B% [NAKANO Tamaki] (IR 9007)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094103
HA Semester 17781 (32) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMOL 6002

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
E T, SARAEEE, SRR RN, o R A—Tay, R, ¥TVT—, bR AEE

23D H4E Course Objectives
B2 2@ o FOE R, WIS, BRUBEREIC DWW THS, FRIS, Mo FOFXFT/UBIEIC OV TOBIGATRD 5720, &5 DAL
ALZORE & ETR 2 OE D LA B I OB $ﬂﬁ/\%0)§%fﬂ OWVWT OB CHfRET D,

F| 3% B4§ Course Goals
BT DA R, GBI OMBED KRB G T 5, MATALEDOXF TV T 4 — ORI OWCBET S, SBIZ, ¥T7U7 4
— DO SR T ~ETEREL, X T7/VE D T OX T AEE LT VEEREO MBI DWW TSR 2 & BAEL 972,

{2 % 5@ Course Schedule

BT DB RRIED N OEIRERD D, FFCX TN E D TIE e GbYCGER T 5, BN EIILL To@Ey T
HD,

1. @ TR R, (11A])

2. F'"%ﬂ%@?& (1=D)

3. BT ORE: STROSEITINZZIF T —, HRARIVEA— 2L RE B AL A OIEIZ SN T, &
WriEfRAT I, (ZIEI)

3. XTNES T OER: REERE, AEBEIBZIDXIVES TOER, (2E)

4. XV E5r T O HEEREREDOHBE, (2[7])

EFEE (FE-EEFDOAARLS E Homework
XA LRI Lo TR TR m/\%@ﬂw)*m [ZBE DM SR AR R - BAFEL, ZFOREITOVT DR,
MR E R Cho<, Fi, lJ/BITIT, RN F%ﬁﬂ-ia“éaﬁﬁ@%m i ARG T D,

FEST M D E#ELF L Grading System
IR L AR — b N (70%) 3 L OIS RE EE (30T H SV TRl 975,

=P ERBIE DS Other Faculty Requirements

TH AR -BFE Textbooks

Polymer Chemistry: An Introduction (3rd Ed.)/Malcom P. Stevens:Oxford, 1999
oy FALSEAM, /RS (NTS, 2009

KFBEm 1R B e s — ., 5 EE R sl t, 1997

AH 15 ERE Reading List

pi-Stacked Polymers and Molecules,” T. Nakano Ed.:Springer, 2014

Stereochemistry of Organic Compounds,”E. L. Eliel, S. H. Wilen: Wiley, 1994

NMR Spectroscopy of Polymers,” K. Hatada, T. Kitayama: Springer, 2004

Macromolecular Design of Polymeric Materials,” K. Hatada, T. Kitayama, O. Vogl:Dekker, 1997
Protein Structure and Function,”G. A. Petsko, D. Ringe:New Science Press, 2004

Circular Dichroism,N. Berova, K. Nakahishi, R. W. Woody : Wiley—VCH, 2000

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://polymer.cat.hokudai.ac.jp/

{i5# Additional Information




F1B 4 Course Title 5y FAbZE (B 2 #{V5) [Molecular Chemistry (Catalytic Transformation)]

FEZEREA Subtitle

EI# 8 Instructor & % [FUKUOKA Atsushi] (fRBERLHE0FTEAT)

HL B Other Instructors | £4&)11 {EH[HASEGAWA Junya] (RN EBFSEAT), SHROTRI ABHIJIThIE A=A 22 Al

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 094104
HARS Semester 25 (&) B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELMOL 6002

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
fiblle, il b7, BEIRAFIH, BRIEME, 7V — Ak

1232 D H4E Course Objectives

it TG IR - = RV — D 5 A R EBREE R ORI O 72D DL IR DRETEME ThD, AR TIE, WA, MU HE
i, ARG EARATIE, BRI AR, MREMITIEZR L AL F O BRI FIHA F O, SHICH)—FR - R — Rl 3 JOWEE
FREEDORFFIZED LIS, 7V —ALZO 7= O FHEIC DWW TE LT 5, i sEic ki o2 B a—2 ORI
WTHTFET D, £, BRFBOH YT ST OWT, BEMERET VBT —ar 24TV, BRFELZ TS,

FI:Z B4E Course Goals

fifl 2 DB - AR B WO B KO RE L, RIS A7 VAL CTORIGEE AR TEDL LT
%, B— R, BE—RIBILOBER A O R 2 BfR 2, FEEMATIEORBLEE A2 ML, B COMZRICbICH TED L
NI 2 AT D, S IZ 31T DERE AN OBAE LD, HIERERBEIR D10 D7) — ALF O EZBRiF 2,

2 51E Course Schedule

AR T, KB EL @G TS L FORBEEL 5, ROIFINT, FHOBYSERD T, NEZELOTL BT
—1arETHIZEEE T, BIRIRNEITZLL T O@EY THD,

F1m A, fEDER, 7V AbFOME, BREARTOE&LO Tk, fEOFEE

%2 E RISEEORBE, ML=V —, ROSREL, 707 37—ty b Bk, © 5 Rl

5 3 [\ IWTYA A TURERE, B WATRITREBS, B, W1V, JOUR AR, Rl b Fay

B AR R, AR, BUfL OB RIS SRR 2h 5

%5 [0 AFABELUS, ¥—Rfliir iz TS ov R, S0 —R s

W6 [m] AN — R SO, Bt (R - fil ik

57 E ARSI, AR, ROSRS, ARG, AR A AV TE T R

% 8 Bl FEESUL, TEMEANIEERE ST T /b, MEERN R, UK, TSR RS OSSR, FERERM AL (RN, R %
JAWET ¥t R

EHPE (FE-ETHENDRHNELESE Homework
BAREMNCBTDHEFEO Y H % T oL T, Yol
L, NG EFIRITHEEBIT, Va2 HWTHERT D, HEEL

CONWT, NEZEED T LB T — a7 7 AV a2 1R
T, BRI EOFEME 12 B2 HAbH D,

AR MDEZE LA X Grading System
MBI DLAR—b, TLB T a BRI R S, RS LV E IS OBIEEE AT T 5,

=P ERBIEDEY Other Faculty Requirements

TF A -#F] E Textbooks
Catalysis—Concepts and Green Applications,” Gadi Rothenberg: Wiley—VCH, 2017

FEEISE R Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://www.cat.hokudai.ac.jp/fukuoka/index.html

{i5# Additional Information
SZRRSIE, L, B LB LA L OB e A T A2 L ERiTEE 35,




F1H4 Course Title 55 FAbF 64k ) IMolecular Chemistry (Photochemistry)]

FEZEREA Subtitle

H %A Instructor B E/E [UENO Kosei] (RZFFE 21520

{84 Z B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094105
HA Semester 1778 (F) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMOL 6002

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
BFHUERIREE  HBe-AYE  ERESLERE BV FERE WEERBUS R

23D H4E Course Objectives
B 1 DHALFIR GO SR D FEfE L 72 5 57 F DA IR E D R E b E R BB B O W B L AL ROGIEFR 1T
THFES,

FI|3% H4Z Course Goals
o FOEF IR BEOVEE AR BED D ORR & 72 LS AR A2 F 5 2 LD LB SR e E L B G 0
R A BER S5, F7-. BE T 20 WaHREO FELER HiEE2 248 35,

¥ FHE Course Schedule
FREST T OIAFEE BN, ORI FAEEL TORAZELIG O N - D AL 72 & O S B S0 EE O JR LA 2

5 ZDT0, 8RIDFHEFRICIH T, L FOE B & BB A CfiE i 5,

IEZRITBIDHACFONME ST 2) ik — EIERAE L i = HIEREE 3) HRAHETR (40 - VA L) L IR K AT RE (LR
R L TE A 7E) 4) WX E O (- 0 A E) AT MV ORI E AT MVEHRIN DG DN DB LG 5) 23 YERTHERE %
HART I TN, T T - FeAb R FHENE 6) MG 7) XFREFBE) 8) AL DRIt

EHPE (FE-ETHENDRHNELESE Homework
SRR B IR Ao SR AT L O B L D R IE N R E L,

FEST M D E#ELF L Grading System
BT OE (30%) . FERRA (20%) , FHIRL R —bDHNE (50%) 128> TEHE T,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " bunseki/

{i5# Additional Information
HELEHARLEE 1) “Principles of Molecular Photochemistry: An Introduction”, N. J. Turro et al., University Science Books, 2009.
2) AR 1, JF ERERMEE, fuE, 1999.




FLB 4 Course Title 5y A (AR BI R S 5556) [Molecular Chemistry (Advanced Chemical Reaction Design
and Discovery)]

5 &TER Subtitle

EE#A Instructor BR 5% [JIN Mingoo] (Al BRAIF JEREAEA L 2 SOSBI BRATE FEHL )

B Other Instructors | = #([Min Gaol, HUANG Chung-Yang, SIDOROV Pavel, 7=[# Z%1F[AKAMA Tomoko],
LIST Benjamin[LIST Benjamin]

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094106
HARS Semester 2511 (k) B {7 Number of Credits 1
ZEMEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMOL 6201

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
Design of Chemical reaction and molecular assembly with functions, Chemoinformatics, Computational Chemistry

2% B4E Course Objectives

This course introduces a brand—new research way for investigating molecular chemistry. Especially, advanced examples of the
design of new chemical reactions and molecular assembly systems with photo—physical functions will be gently introduced, and
the methodology for these research subjects will be described. Also, the advanced level of computational chemistry and
chemoinformatics to solve chemical problems will be introduced. Totally four sessions will be delivered to introduce these
contents.

1. Advanced course: Introducing Photocontrol to Molecular Systems:
In these lectures, we will describe technologies that allow researchers to control the molecular systems by light and
photochemical methods. Specifically, the course will focus on photoredox catalysis and photoswitches.

2. Design of Molecular Dynamics in Crystals and Evaluation Methodology:
In this session, molecular dynamics in crystalline media will be described with recent research. Especially, crystalline molecular
rotors system will be focused as well as how to investigate the molecular motion in solid state.

3. Chemoinformatics in advanced topics:

The class covers the advanced topics in the field of chemoinformatics. Chemoinformatics provides useful tools for chemical
search, rational design of compounds with desired properties, synthesis prediction, etc. This part is dedicated to topics such
as representation of chemical reactions and modeling their properties, as well as current machine learning techniques, focusing
on Deep Learning.

4. Advanced Course for Computational Catalysis
The lectures related to advanced computational catalysis are aimed to deeply understand how does the computational
chemistry establish catalytic concept and how computational results explain experimental phenomena of catalytic reactions.

Fl|3% B4Z Course Goals

The main goal of this course is “Knowing the molecular chemistry research fields with experimental and computational
methodologies”.

Especially, students will know “the photoredox catalysis and photoswitches on molecular system”, “the basic ideas to design
molecular dynamics in crystal”, “Chemical reaction in Chemoinformatics with current machine learning techniques” and
” Applications in Computational Catalysis”.

23 5HE Course Schedule
The entire course contains four sessions as below;

1. Advanced course: Introducing Photocontrol to Molecular Systems:
+ Photoredox Catalysis
+ Photoswitches

2. Design of Molecular Dynamics in Crystals and Evaluation Methodology:
+ General Introduction of Crystalline Molecular Rotors and Structural Design
+ Application and Evaluation for the Molecular Motions in solid state

3. Chemoinformatics in advanced topics:
+ Chemical reactions in Chemoinformatics;
+ Current machine learning techniques.




4. Advanced Course for Computational Catalysis:
+ Applications in Computational Catalysis
Challenges in Computational Catalysis

#RFFE (PE-EE)FEOARLSE Homework

Basic knowledge of chemistry at the undergraduate level might be required. And, the students who got the introduction course
b S AR SE AP : CHEM_ELCOM 5271) would be encouraged to have this advanced course to boost their skills.

RAESTl ) B #E LAk Grading System
We will give a take—home exam with several open—answer questions for each session, that students have to submit before some
deadline.

fh S EBEIED E Y Other Faculty Requirements

T AL -ZF 3 Textbooks

EZIEERE Reading List

S MAR—LR— Websites

HREDHR—LR— Websites of Laboratory
https://www.icredd.hokudai.ac.jp/all-members/the—huang-lab
https://www.icredd.hokudai.ac.jp/the=jin—group
https://www.icredd.hokudai.ac.jp/the—sidorov—group
https://www.icredd.hokudai.ac.jp/the—gao—group

{i5#% Additional Information




F1 B4 Course Title 5 FALZEA (5 BRER{E5) [Molecular Chemistry A (Theoretical Chemistry)]

FEZEREA Subtitle

H %A Instructor HIK Mt [TAKETSUGU Tetsuya] (KZ#FEER A0 980T

{84 A Other Instructors | K411 VEH[HASEGAWA Junyal (R #RFFERT), ATl ELMAEDA Satoshil(EL¥:RF 72
Be), tki f Z[TIDA Kenjl(BEERHFAFERT), /MR TEAIKOBAYASHI Masato](BEZ26F 58
B%), 415 E[IWASA Takeshil BESEHFZER7), # fKIMin Gao]

F BFERI Course Type

BAEESEE Year 2023 B[4 2| %S Course Number 094107
HAR Semester 158 (F-H) BT Number of Credits 2
ZEMEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMOL 6012

1% R =18 Other Information

BEEEH K Class Method

+—")—K Key Words
Vab T =R, e, NN = Ty 7 RN, BENEEEG, Ry Ay oS~ —itfl, R
YR — i, IRENRIEREE, BRIRRE, SOGRREE, 4 A0, EEffi%

2% B4E Course Objectives

Bk 2 I fb 5% 5 T L~ TR—IIZERAREL, M AMEOHDLFETEA~LRBIL T2, B LFEREST
0 —F 2 HETHENEDO TEETHD, REXTIE, TOLEERDIDFHHELT, EFIREMG, ATy vylom gL
X —hifm, IRENEREC OB, SOCREREI 15, XA I AFIE, BEER OB R NI OWTEE 5,

FI:Z B4Z Course Goals

BIROMEERL AT BT DS CaL T o T —HR, WWEEEE, o 7#uE, B TR, & E LB, A7
bR — i, ISL5 TR ORENEHEEGR, SUGREE, 55— RE S T8 ) FE) [T OWTE 528, ZTOfERE
LT,

1. BREAL OB B T2 2 T EH RISV TOA i S CE B C& 528

2. I FRHREY TN FATL, A BT D720 ORI AL E

HEEET S,

2 £ 51E Course Schedule

1. ab T B =R, KRRT, AEE
L AL—Z—1THIR, T HE

. N—=R)— T o 7GR

. R FFE BB AR & B LB RO R

CIRT UV RVX — il IRENVIEAT, R s b
ERIRRE, B S AR

B N D B NI A e S IN |

. RE)EHRHENL D BRER

9. RUGLHFEIRE) 1777

10. ERR B

11. F—FH 2l —T gy

0 N O Uk W

#FEPE (FE - EE)EOARELESE Homework
BHERROEHCHE BEAfRE | SEBENRICOWTED ADIBIZH0EETHZE,

FESTE M D E#ELF L Grading System
JRANEL T, R MO 7THI L, EO 2 SRR D495, FHEREE(30%), LR —NT70%)IZ 8> TR -5,

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks

EE i K= Reading List
TR O R OKMEE, SERAE SR ENS, 2002
R 97<TED BHLFRIAE X —Xv=a 7V ERAE (BE) R RS Gk A =7 4747, 2015

ZMR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title LA (A4 {5 [Molecular Chemistry A (Organometallic Chemistry)]

FEZEREA Subtitle

H %A Instructor AT TEAh [SAWAMURA Masaya] (REEBEEL SRR

BLH B Other Instructors | i Z5[ITOH Hajime](L2#HFEED), 157K VESEISHIMIZU Yohei] BREHFERE)

1 HFE3I Course Type

PSR Year 2023 s ZI1&E-S Course Number 094108
HARS Semester 178 (F-H) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELMOL 6212

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
GRS AHE AL SOSRE ARG RRCERE FHeRISROME AEAMEY il b

123D BH4E Course Objectives
(S — 1) AREE AL FEDOREE MR T DD 4 72T CHBER & B LR > TNDIEEESEELIC, B AR
KB G-T DA% RRRPICERAE L, FEOLDRR D=0 DI A E 1535,

(H&— 1) &R — REEEOTMRENEE, BRI EHOERERIE, B A RO ESOGR L O — Rk
JSZRE I kML T, ARG RILEME NV ORE AR BULE~ OB ZTRO L2 L2 AL T 5,

F| 3% B4§ Course Goals
(BH— 1) AHEEB S RIS RICB 22 KR R FE— B S OHERB L OO %24 T80l OB SIS R
P CEBTL,

(H 52— 1) BUROREE R TEBUL B RN T ZEDO HRBRWS RS BIL A MO A TFIEEF B W TESRI LR
BiELT 2, S BRILAEMBLOERSRILEYOME PREIZ OWTEM T D LERFIS, B—RAME S S ~D R
DNTHES,

{2 %5 Course Schedule

(FEH—2) BICTFTROERIZOWT, #HREICIh > TRELEDS.
HHERSBLFEORA (15)

HHER S R NS (27)
BRERETVVEEEOGEL RIS A (95)

(BH—2D)

1. BEBEBERYNEREZ AT 218 TSP ARE K FIL G |

2. BRABERYREEREZR R T 28 TR FKFL G 1

3. EBABIEREMBLAN WD a2y TV TSR Heck FUSTRE DR 3E — R ERE A TG SR8 A A B~ D
FIA 1

4. BRBABISERAMEAN WL a2y PV TSR Heck RIS E DR #E — REM AT SR B A B~D
FIHTI

5. EBA RS MBLANTIND a2y TV TSR Heck SR E DR #E — REF AT RSB A B~D
A I

6. BRAE N SUEERER R LT RS OBE ARG AR A~OFH 1

7. BEBAR N AR R TR A LT UGS ORERE LA A R~ F A 1T

£RFE (PE-EEEORNBLESE Homework
T HFE ERE R LR BIORERHFIAIC H 2 LB L TR ENEELL,
B HRE GRS/ — b, u%&WﬁODhEE 3&1T9,

BIEE DRI LA E Grading System

T0%LL L& MHEET D,

(FH— ) B R BRIC LR 2,

(& —2) R (30%) LRefkaklif (70%) IZ XM T2,

=P ERE D EY Other Faculty Requirements

TX A~ - %5} 2 Textbooks
AT 2B B L HAMEE AL 3/ L. S. Hegedus &« A HE 3R : sELZRI A, 2011

FEEISE R Reading List

SMAR—LR— Websites




B D HR—L_R— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/~ orgmet/
http://labs.eng.hokudai.ac.jp/labo/organoelement,/
https://www.icredd.hokudai.ac.jp/ja

{i§# Additional Information
FENZRBW T, AL TR B L OEREZ S TEEL QNODIENEFELL,

EEEEOEAIE ELMS @ MOODLE ZF| i3 %,




F1H4 Course Title o 4y TSR (k%= v — 25 42 ) [Applied Molecular Chemistry (Chemical Energy
Conversion)]

5% 7EH Subtitle

EHE# B Instructor FEN B A [TSUBOUCHI Naoto] (< T2 HFF2 k%)

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094109
HARS Semester 25 (&) B {7 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMOL 6102

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
WYBIN 3, BN, AL, SOGEREE, BRBES S, KRR S, TRV —h3R, AR, R %

2% BE Course Objectives

IR FZARE RO KRB E 2 E DL I T D S gs s ol —F—& L, Zhall TV KIS B L O G 2R
EE OB T D, IHIT, THY — SRR E SR R ET D FE SR E S Iz —a O BB BB I
WTHS,

FIZ B4Z Course Goals

BUSEEDY TOMWHEINTL, T2 2N =N 7RE N SIS 2N O P2 For I BRFL, IRV TAZ L DR RS E %
WIS EEL T b —rarl, RISSERMEM T ANRORRRELER T2, IHIT, KA — RIS KE SO Z 5
WL TCERAX =R AR KIZTDRIGT AT AORF N TELILE AL T2,

12 % EHE Course Schedule

BN (1 ED: USSR EDY TOWEIN K OFH R EE T,

CEVHVE—INE (1 ED): SRR EDY TOZ U Z L —IN K O FEE L,

AREEA (U RD: SOSERN T ER T DR DL R O R R Z

CICRSEREE (1 [E]): S 2l — s ar O L B B T I OV CiE R,

. AR DKREREE RO I2L—F —DORE (2 [\]): AXOKRBREEEZWESOEEZEEL T2l —vay
L, SIS T AR EOBMRIREERD D,

6. Mbans =l —F—OfEE 2 [|B): % EMERULIZEBVEL ST BRI OV T KRR ol —F— 2 8L, =L
X = RE R KITT DD DR ERE,

Q1 = W DN —

#FEPE (FE - EE)EOARELESE Homework
FRONEEZEMHET D ETHHAEEDNDRFTOMLERN T DML, TEEZIRET D, o, ROBIIHEZITH>0
T, BN EIZ DWW TIIE B IC K0 IR AR 5,

AAEEM D E#EL A% Grading System
LIR—h&/INT ARDFE BB E AT+ 5, SO MNFRIZL R —hDRERE 50 % /T ARDFAE 50 % THY, Znbx
BV TZRAREN 90 L T, 80 sSLL L, 70 ALl E: R, 60 Ll w5,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
HEEIIE I E T, MRV N R TS,

Handout made by the instructor will be delivered.

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
https://chemeng-hokudai.jp/

{i5# Additional Information
(b7 TP - B ROGEE R O i sk 7452 8,




F1 B4 Course Title S A S (B o 2 L% 1) [Applied Molecular Chemistry (Separation Process
Engineering )]

5% 7EH Subtitle

EHE# B Instructor [ [MUKAI Shin] (K2R3 T520F 32 02)

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094110
HARS Semester Erp B {7 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMOL 6101

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
2B, WA

E#d) B & Course Objectives
BT TR AO T THRIC L HLUEMEEZRIRAL TOBET 27 ot A0 R A S0 E AEE S5,

FI:Z B4E Course Goals

1. WAENEZD R BR 5L

2. WA RO P EIEEEMRELZ OO B OREHEE E RIS TEA 51072528

3. —HRACRIHASN CODI A REW ST AL, 2 6% W OSSR N TEDLIDNTRDTE,

¥ FHE Course Schedule
AR TR v A CEELET,

A

W E B

. ARRAVZRWR A A L E DRSS

B DATT =KL

&3k

WS R 5 S (Henry 2K, Freundlich 2, Langmiur #)
WA WA (BET WA S0

uit%

CO 3 O U1 v W DN —

EFEE (FE-EEFDORNAELS E Homework
WEOTNEAMELH (BB, #30) OUETET A, REKTRITFELUZEHBIZOWTEEL, 7AXORNF LR
THZEICLVERETRD D,

RAESEMDEZE LA X Grading System
FRIELT, #2ERED 7 B EOMEEBGETHT O &ML T2, (1) FERE (20%), (2) 74X (20%), (3) KT AN
(60%) (2 &> TR 2, VAR TR EDT —~IZOWTOHMROIEEDZ, RERCIIAR B OB EE A5,

=P EREIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

FEEISE R Reading List

ZMR—LR— Websites

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

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
AFEROBURIZIX, L~V O, Wkl gGm, 215 - HaHE1%, B e G, wolg, Was) \ZB3 2 milks
WIEET D,




F1 B4 Course Title sy S (B v 2 L% 1) [Applied Molecular Chemistry (Separation Process
Engineering II)]

5% 7EH Subtitle

EHE# B Instructor #KE B [OGINO Isao] (K% T2 72 07)

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

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094111
HAM Semester i Bi {78 Number of Credits 1

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

F+>131)>4'3—F Numbering Code CHEM_ELMOL 6101

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
ZIVEME, W, BBEoEE, 7a~hr o7 1—

2% d B4E Course Objectives
SBET e AO T THRFICS ALUEM B EFIH L Tl 27 A (AR BE T2 A2 8) 1220\ T, ZOFBL AN,
HEZ AL CHEMAED DL HIEE TS,

FI5E H4E Course Goals

1. LET v AR T 0B EOREIZBFET 228

R EE LSRG OBLE NS BE T T 2D S FEIC W THIR T AL

. OTBET e AR I B A R BV A 5 ) LIS BRI DO W TR A IRD AT &
W LIRS EE T RIC RO AR A BRAR L, AR MT AL R5 L

. W E LIRSS BEORSRER A T 57 N A AL BRI IZ B B AN B HHAMT 2 B L0127 h L

Q1 = W DN

{2 % 5@ Course Schedule

C LESBET e A0&B (1 H1EHE 151, 25)

. OTBET e AR BT A B S Ll B S (1 552, 3%)
L WETaEA(H155)

= AART —1 (ke (1 E5%)

= AAZ T 4 —2 (HEKALER) 1 55153 11 5553)
S T A (155 143%)

AP ARS T 4 — 3 (WHR B K VB ) (11 555 3)
A= ESANE D)

KYEAD DI E AR~ B 0t 2B IC B A A BT A T E
(B 1 8k, 11 #fk#2

CO 1 O U1 v~ W DN —

EHPE (FE-ETHENDRHNELESE Homework
FEOFNTT AN, BATERH(ZBEEL, 30 OR4EIE A
B (T ANE R ESE) 2 CEIC KB AR D 5,

Ul

PRLEICHO M T, F7-, BETEEHLZHAIZOWTE

AR MDEZE LA X Grading System

FRIELT, ERED 7 BILLEOHEEBFERIEORMET 5, (1) FERERE (20%), (2)IREFDOI/A XL (30%),
(3) 7V = FOFER (50%) 12> CEHli9 5, ZAALEETIXREDOT —<IZOWTOEMOEFVZ, T L7k
TG &7 5,

=P ERBIEDEY Other Faculty Requirements

TX AL 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

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

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

B D HR—L_R— Websites of Laboratory

{i5# Additional Information

AIEFOIMRIIL, FEL VO, WikBlgas, 2% eI, ml aex GRE, o, W) [ZB3 A ms
WIRET D,

Wy FRERROBUFFRIEIZ B T2k a A T2 ENEELLY,




F1 B4 Course Title I A A (FisEE% &) [Applied Molecular Chemistry A (Catalyst Design)]

FEZEREA Subtitle

E{T# 8 Instructor 157K WF— [SHIMIZU Kenichi] (iRl #0225

HLH B Other Instructors | 5/EE  FE[TOYAO Takashil(fligE R} 2 0F2EFT)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094113
HARS Semester 25 (Bk - &) B {7 Number of Credits 2

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

F2731)24 3—F Numbering Code CHEM_ELMOL 6112

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
AL, Fmb, BREEAEL, SOSREGE, T3 b

123D H4E Course Objectives

[ AR e (R 4)— Rl E) DFEFH SO E AR I B T D I OS2 BRAR L, A OIF9E 2 KT 570121%, Fmmy ik
ROMEIE M D A 3% A & D B A BRAL P S B S <A RS DO BRI R A R Chh D, Rl TIE, mk7, BI%
Ko OGS 3 SRR IEAIF FE O BIGR 2 BRAR L, /BN H DR L7225 U CE R R BRSO s e 5 8355 LA B L
T35, £77, BEEHYET RG50S A A2 B BT A2 LT, EAREIZ R AL B0 5 F A 73 [ (A Ak g B
FIZBIT bR EHEEHI WGl 72,

FI:Z B4E Course Goals

AR SE I B e B Y T o X B —al, B0, s AR IS L ORI ER 3 O B S A S/ RN & B 72 BIRE O E 1T
SVBET D, B LT HGRE #9717 % F 20T 572012, F4 B HOWFIEC0f 5 O Filiim 307 E OME BGRB8 2 il
OYERFECHFHESHCE T2 7V BT —vav &175, £z, AMER, AL T3, 770 IV AE R, BEHE
W AT A, YT AR Z 331 A B B T 0t A2 O, (LRGSR - =L — 0 BRI A D El A
IR D, BEEBHER, VBT —ar, BRISEOHNEHITHOT 5,

12 % 5HE Course Schedule

. [EAR S 1 D (T2

. F TS O FEAR 5 15
fEOX YT I Z) B —a |
DX YT 72— a1l
. FEAfh IO e R

. RO LS L 5

. il B O F AL

. TR

9. BREEH LT D Ol

10. fbABRELD i A 201 it
11. {58 S oo fl ik Lt

12. V=3 AR — Ll gt
13. LB F—ia

14. LT —ar

15. MR

CO 1 O O v» W DN —

EHPE (FE-ETHENDRHNELESE Homework

APE7EOMZE T, #AT2EEZENNIC ELMS 277 m—R32507T, £ BHRLEES 3528, Filso T CRffE
HEDT=DD/NT AN (ARG I E RSN Z1THD T, RANVHIVUTERO T EEHEE TS, 7L E T — a0 Tid
BEOT VLR T —2ar T AVEER LA HERE T, HHELTC, HEMEEZRTH LD,

AESTE M D E#EL A% Grading System
HR TR (50%) , HIREER (20%) , 74 4- COEMIRIE (30%) 2L HWr3-5,

THF A ZF]F Textbooks

FEEISE R Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://www.cat.hokudai.ac.jp/shimizu/

{i5#% Additional Information




F1 B4 Course Title WEAL S (E A1 S) [Materials Chemistry (Organic Solid State Chemistry)]

FEZEREA Subtitle

H %A Instructor JiH ¥ [HARADA Jun] CRZFFEER A 9ERT)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094201
HAM Semester 12281 (F) Bi {78 Number of Credits 1

2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6002

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
FYEE, REEAEE, S, TR EER, BRI EAER, KBS, SRS, EEM, ERE KR, 5T EE

23D H4E Course Objectives

DT, JRTOEREERTHLEMRE GG LT, FT-M00 T RIS/ b AAEH &k ik - B se - PO BILRIC OV T
fREWRDD. Fiz, 5 THEWE O S ECE T ENE D INTYHEIZE b > T, FEid T TON 1O KE0E S %
FEEEDE DIDNCF CEL AR T 5.

F| 3% B4§ Course Goals
SFPEMENE DIH7RFRBIC L > TEESN, THNE DI IZEN L0 EIRL, 0L~V ORI LW EREHT
BLREAMSE BT HILE BEET 5.

2 51E Course Schedule
G HEE ORGEEMTEICOWTCEL T OIR H B2 B> CGlEER T 5.
1. 53 T O LG O xR

T hEsROME, SFEDRER S T D E D IR BERICE S TIREDD, RPN IERL, #ESmTTOSFORES
HOFFIZOWTHEETS.
2. oy FHEAEAER &S BlS

BB ENFE AR CKFERBEHEO S TR AER GG DI BE 5 X 50035, £z, i TES%
IS ARSI OV TR 5.
3. T HER OB TIREE

HYEZ v, BF A BT =A TV UNAE RO E TG (OSMEE) ORROSIBIZ DWW TR T 5. BRBEE R
FEmIZRBIT DA A MRS, B35 T O BRI F IOV TR 5.
4. Gy FHE SO R L TEE)

fEn P TS B OV TIEEE B 95, P COMIGRER 2 BB E IR SO TED IS TR TEDNEN
5.

#FEPE (FE - EE)EOARELESE Homework
B L FOREPFERIEE N —RIL@ERROT, BRI YNE LS H B OEEL TLD5, R TIIL R —RNEE I
%

BAESE D EH# LFE Grading System
R G DRV IRY, BEEEEE O TEILL EO IR Z REHI O S E L35, R THRENIL AR —hONEIZ L TRHl
A

=P ERBIEDEY Other Faculty Requirements

TX AL HFE Textbooks

FEEISE R Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1B 4 Course Title MBS (F 7 3 v =27 281 $}ER) [Materials Chemistry (Nano—Photonics Materials)]

FEZEREA Subtitle

H %A Instructor 2 RZE [MATSUO Yasutaka] (5 7-FHEAFSEHT)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094202
HA Semester 17781 (32) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6002

1% R =18 Other Information

ZERMEA Class Method 1

F—r)—K Key Words
TAR=T AL, TA NI AT NAA YT W RN, TR A ST SO THA, T/ a8y, &1 Bisss
AT

2% d B4E Course Objectives

MR - BB ATEL, BHATEL, AR ORR 2 7B 23 BT RS E O BIFRIZ DWW T, BREIEDHZEE B ET D,
FEICARHESR TIX, 74 F=7 A B O BIRLE W PERRATIE | SER IR RE DR BLE 2 ORI A 1L, h 8oty M — 70l i
SOOI A HEBI T ON TS,

FI:ZE B4E Course Goals

LTI T A NI AT SAADHE L 72D MBIOTE TR BB DR EVERL - FEREFE Bl - 1AM £ CA ELREIIICH 5,

2. E P ET DT A NI A B R R N — AT DT T AT =T A B O LR L OFE B DR A IR BRAR DT D
2, TANALETEOM AR, OB, BT, K& RILHIERE DT FRE =T R T 4 h= 2R BEO S ik a5 15
T5,

12 % EHE Course Schedule

TAR=IZM BN T NA RIS ETEIRIABEBIL . &N Bt TE OISR EMT ER AR LT I TDDE DD
P <GHHET D,

(D)7 4 b= A B Hefif

@)FEDJEST., BT, T HfE

(D EHTE AW HIEE T A AEENE X DK
DD AERI LI T A b= AT /A A
B)YTFARENFDIEMEE ST EA~DIEH

6) 7 HR=I AT INAR T FZREZI AT NAZDNVERLSF1E
(DT INAAD G T 1

(8)FB 1A V=T /S A AD R FTA

EHPE (FE-ETHENDRHNELESE Homework
AR BRI IZE0 Y 0 OB 2 I T2, BRONEO KRG TLAR—MEESHEIND,

FEST M D E#ELF L Grading System
JRANEL T, REME D 7 EILL EO S 2 A& OGS L, /N ARO RUZLVFET T2,

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks

SR &5 E X2 Reading List

BT YA S S A AL S AT =y 24t
oI SCHET SRR, AHBEE  E

Sl rha=rAAM /TEEE, BA-Ean

S BAR—LR— Websites
https://www.es.hokudai.ac.jp

B D HR—L_R— Websites of Laboratory
https://www.es.hokudai.ac.jp

{l5% Additional Information

HEOFEFR CTBMECL —F — 2503 h D N, L XRETHE 7, A I 5708 AT 00 A il T
BIOEWI) NIFRBITZHELTHTTIN,

T, PHEARBGEM TIZEBR O 55 HHEAL £,

oD IR TS 72 T,




F1B 4 Course Title MBS (M EHMES2) [Materials Chemistry (Introduction to Material Science)]

FEZEREA Subtitle

F{EHE Instructor EifE B [TAKAHASHI Keisuke] (K552 25257

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094203
HA Semester 275 (BK) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6001

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
Material science, Atomic structure, Defect, Diffusion, Dislocation, Processing, Properties

23D H4E Course Objectives

Provide an introduction to the basic concepts and principles involved in the description, evolution, and characterization of
multi-length scale structure in materials systems. Develop an appreciation for the link between these issues, their manipulation
through material formulation and processing, and the resulting material properties and performance.

FI:Z B4E Course Goals

(1) Develop an understanding of the nature and the structure of atoms.

(2) Develop an understanding of the nature of different bonding types in solids.

(3) Develop an understanding of specific properties of solids and their relationship to the nature of bonding and structure of
solid materials.

(4) Develop an understanding of periodic crystalline structures and their experimental determination.

(5) Develop an understanding of materials properties

{2 %5 Course Schedule
Introduction/Materials classifications
Atomic structure and bonding
Crystalline structure and description
Imperfections in material structure
Solid—state diffusion in materials
Properties of Material

Processing

#BrE (FE-EZEFEOAB LS E Homework
Class lectures will be based on assigned textbooks and literature, and students are required to read the assigned chapters
before attending lectures.

ARl D EHEL AL Grading System
Class attendance and discussion participation will account for 20% of the overall class grade.
A final exam will also be held and will account for 80% of the overall class grade.

Grades will be awarded using the following distribution:
A(100-90), B(89-80), C(79-70) D(69-60), F(Below 60)

=P ERBIEDEY Other Faculty Requirements

THX A #F] = Textbooks
Callister’s Materials Science and Engineering, 10th Edition, Global Edition,/William D. Callister Jr., David G. Rethwisch:
Wiley, 2020

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
https://takahashigroup.github.io/

{i5# Additional Information




FLB 4 Course Title e A% (R F B B E ) [Materials Chemistry (Advanced Chemical Reaction Rate
Theory)]

5% 7EH Subtitle

EE#B Instructor /ARG Bt [KOMATSUZAKI Tamiki] (5B F-BH70F22 AT

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094204
HARS Semester 25 (&) B {7 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMAT 6002

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
(b2 FEFAA, SRR, 775 R B, Mt | Al

2% BE Course Objectives

AEMBLGIZRDERUVMEZR ST, S TFaRERs T AR T 0B TR B AR 5255, A — /L 2% 10 d 20 3 (R
TV DL IZE B2 D03, FHOP TOXEOTEG R T-OBEEL CRERICE 2 AZENTED, Ll BT ITBMHEC
FIEAERL TWD72  FIIEZIZA DD LT LU TRRN ES T TRITE <25, BVMEFOBELD727T 1900
FEMRWEHIC a2 (TAV T U447 F—FEI0G 3D AN RO ROEHZ L TSR Eofb2eE)  7AV 7 Uy
T —BIZ LA SN ERIRE O &% E LSBT DL LI, BRIRREDE R ITHDIFIED T O RIHR M R I T
D TIHERARLDOTHLHILEF 5, TR MR T OBIZXORILOI) T, JEE T TEARE B E L, &
BIAL OGO HIESSFEEH AR OB OFRFHIfE N TNDZEZH RS2,

FI:Z B4E Course Goals

B OEB) & R BT & OER SN DA ZE M OBIE OB A LERT 5, DV TRPERISIZI T DB ERAFJE O BE 52 %
LTI ) NIV TR OB RGBSR L ALZEORER L ClId E RS T W ) 2 I R A 82 55,
WATREIEFE VAR LR XN DB FIEERBRL . 53 7O — AT RIR Al Re 7o B ME A BB 0 MFAE 9 20R I T L FHZE /] RICiRE
BRI R BNIFE LS A L5 5, T LT, Z OB OIFAE  FETFTED BN O R B T2 SR 13 4R
T 200 EWIIRIEAY 72 B IRE SR NIER T 2B 2N RN R > TND LR BRI 5, Fe inFEROIELNE
T3 2= FDACERIET FAIE B E T LTI ZX LA SOSIE T OV TH 5,

22 5HE Course Schedule

NIV TR ACERIGE FBIRWNTHE X TN DI EELED D, WEOBERZIZA R ERORMEEDEED
W REDRIZ Dol i AR R AT HLAR— M ENTHLWD, IREIOFZEOFIAT, Bl RICE XA LD, %
EONFIZLLTNGIRIRL | JRIEE DI 7T RIZTELE T EbE TRIRT 5,

AU S BRSO BRI

\ IR ST ZE IR G 1 2 B S B 22 b 2 IS B R

ER AR E LR OB ST HIRITLOREBLG:

| bR SR

ETIVEa—F ORI ET AV

S W N = O

EHPE (FE-EEENDRHNELESE Homework
EROBELEMOREMARTAHEEBIC, R PICA UM Z B 5 CREEMICEZTZL THOLWVL R — LU TERHLT
H59,

AR MDEZE LA X Grading System
HBPICHINAEEREZ AL T LAR—MIEED D, ZOLR— NS, #EZE RIS DB A Gl P s
U5 % A 7 CRARMICEX V)2 MR L CREE 32,

=P ERBIE DS Other Faculty Requirements

TX AL FE Textbooks

[ do not supply any books, but hope that all students learn how the interdisciplinary research between chemistry and
mathematics is potentially deeper than the design of a spacecraft pathway, and that students actively imagine and dig what
type of new research may exist in between chemical reactions and the other research arena.

SEE L K= Reading List

S BAR—LR—T Websites
http://mlns.es.hokudai.ac.jp/

B D HR—L_R— Websites of Laboratory
http://mlns.es.hokudai.ac.jp/

{i5# Additional Information




FlB 4 Course Title WEALFA (T /W E AV 5) [Materials Chemistry A (Mesoscopic Material Chemistry)]

FEZEREA Subtitle

H %A Instructor #2H Fn [SADA Kazuki] (KB ZF 520

HLE B Other Instructors | [  BE KRR (BRFHFZERT)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094206
HARS Semester 15 (R-H) B {7 Number of Credits 2

2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6012

1% R =18 Other Information

BEEEH K Class Method

+—")—K Key Words
SFEAE H O B TS T R MOF - 53— 4 — - F R - Fa—T N TIF I

2% M H4E Course Objectives

WEORE OB IL DX M- & BB AR AR S O S MR OBRERR EH0B 3 2 3572 O B NGk
T D, BRSO I —=R BN S N DI T M N T s L G REB D X7 A K& 4+ £ T, 4
O SRRSO W TE 2 D7D O FEE A2 5, 5 ICH O L - R OBfRE B L. 2 RHE AR 2 HH
L. BEREMTBIER BT OFR I 2R, BRIC, 50 F Ry NI =M BHB LT A2 F 2 R H LT BUEHRIEIR D 2 DD w7 250
THREELL , S e OB E A JCIC MO BT )7 7 EA~D IS DWW TR %,

Fiz, LI, B H OFIEEED TNEL, LE-HEOMEEL T, #Einc DD PBL HAVIRREXOEE 21T
U, BREEMS LT H J OB O bR #im T D,

(O BIERE

RBO AL - fE - MOF72 E Dy NI — /i1 24 T D BRI - i 1 - # e A EBLL . T IS RIS OWTHIBAN 975,

(D) TAREF 2% F) AU B RE

TR AR IR R BT T2 IR B S D o B AR T 22 F L 2R LT- BB L 2 e Z DS I SO W TR A5,

(1) PBLGREMRR LD FE0EEL L

H & OBFe2 MU T, BREAR RS LT B B ORFEORL 2 iR,

FI:Z B4E Course Goals

B O LRI R LI B O B0 1aEt 2 7O 2O EZ A BB CORRENGE R T 5, oA EERBLOME O
JEREIEOBLEDD, BERERBUCIIT - FEmE B G T2, FrI Ry NI —7H1E %S SR LOVER S TR B -5 5anf
Rk DB LF OBE - BERERBLO JFE | SHIZENLO W IRAEETE RS I OV TEF X5, B OMFFEE M IZL T,
ARSI B & O OBA LA #im CEXHID10725, BRI M TN ER I LD o BT TR T A 52 T2 % F]
ML= B2 Bii7 55,

$2 % 5@ Course Schedule

() #rpbERE (/)

(D 7 AZF L a R LT U SRR
(IDFRREMERE LT B & ORFFE DAL
A BT, R0 FmEiEin T D

EHPE (FE-ETHENDRHNELESE Homework
BETV B =SB @B E - TEEITOEEBIT, HE MEZ B CBRIZ LD DT, (PBL FOME - #E 21T
D, ) iR TRITEMZRIL, N5 TIliEim T D,

ARl D EHEL AL Grading System

JRANELC, 2 2EERL 15 095 11 B RO A R O St &35,

(DFEREEE5 %),V A —N/ 15 - 3K Z(70%), )FHRRBRASNL > TR 5, 45 Bl DL AR —h/ 18 % Tld4mlo
SPAETERE M R ET —~ OHROVEEV Z N5, SHICEHRRR TIXERIC OV COREB 22 %235,

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

SEE L K= Reading List
[BHEREE DLy Ry - R THZ TN WA 2,/ 7 H LA NHK R, 2011

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " matchemS/

{i5#% Additional Information




F1B 4 Course Title W EA S (B M L 52) [Applied Materials Chemistry (Physical Chemistry of Organic
Materials)]

5% 7EH Subtitle

EE#B Instructor HHLI ¥ A [TACHIKAWA Hiroto] (RFF TF0F27)

B # B Other Instructors

F HFE3I Course Type

B EE Year 2023 B[4 2| %S Course Number 094207
B Semester 2% (30 B {51 8 Number of Credits 1
RERE Type of Class = RREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F>731)>%'a—F Numbering Code CHEM_ELMAT 6100

1% R =18 Other Information

BERHEA Class Method

F—r)—K Key Words
IMARB X T VT bay T VAR VN T E = RE, B AT =K

2% BE Course Objectives

B T2 T oA ERE R EMSCH =L 7L Ik A (EL) MBS, &1 BIOREE ., B L OE ORI AS
=X LEHEET 5 BT L FERN T o —FIXEERFIETHD, RiFEZ T, WSODOFW G Tt OR B, A2
~—., BLOR > —OWHEE B TLFEOHERN T 70 —F Mok 45,

FI|3% H4Z Course Goals
Oy T-RERE L Wk 0D BER 2 BRI -+ B J5iE 1A AT 5L 88012, BEOMBHMEFICRBIT H3RER RLeF A i 7 7 a—F
\ZLOARR T DREIZHED,

2 51E Course Schedule

T DZRIZHONWT, BITRFALFNT 7 o—F oot aiEm 15, (EFRR)
(1) BREBERSE (A RZFD)

2) FA T2 R (BIEAT =K L)

@) IR T SWEDEE., 7o X —Y TR

1) 777 2R (BRI EEEW)

5B) RITEFLFR(VIR)

(6) Ay RAL — (ST 7 a—F)

(7) FeHrhe >y 72

EHPE (FE-ETHENDRHNELESE Homework
FHROE T I1TFLLIIE EFHIZHOWTEE L T E,

FESTE M D E#ELF L Grading System
JFRNIELT, MO TEILL EO S Z GBI O S LT 5, (DFHERERE(20%), @Q)FHHRL R —FDOANEFEB0%)IZL->T
RElINERS

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks
AL rbn=2s2 AM /&I FRMh) - BT 3R, 2012

SEZ 5 K® Reading List
FREAEER DT A 2 (KS BRI E) 223 T3 4% ikt 2012

S BAR—L~R— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title W E A (R E{b52) [Applied Materials Chemistry (Interfacial Electrochemistry)]

FEZEREA Subtitle

E %A Instructor KRR A7 [FUSHIMI Kojill R&FR L2 42557)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094208
HA Semester 17781 (32) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6102

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
TGS, S, BATEENRRE, MER SRR, BTk, MNERS

23D H4E Course Objectives
W/ WE O R, T7bbEM RIS ISIZ DWW THRm ORI B L OIS EEROBL R OEm T 5, SOIZRmY
LA B R LA TRV BRI FHIZ DV TH 5,

F| 3% B4§ Course Goals

FEF A, BER _HE, ERENREEREEICET 2B LF RO D EMB BRI E B ENRTEO I 57 fm
FISFETIZOWT, #7002 ENTED, thx RBRLFRIGEZFHMH VTR T DI E R B R bR OIS F1%
HESTED, & B OMERERLRIC, EXILFHIWIERERH AT HEFIC O N TOT LB T —ar B
REATHOZLENTED,

12 % 51E Course Schedule

1-3. BRALZLO I ; S, EMENL, FE Faraday #FEE Faraday Mfe, = pR/LX —4#h, BREERERE

4. BRALFEOME; B ICLHWAEE, BEX(bF L, BT REIERE

5-6. SyAiRiE; S SOGHSER L (BT BN HSE E MR AR) , A7V IR AN —, R 2T, NEmk
1. BWISE S RT v a At —, T RuAb)—, 7—nAN —, A —4 A5 6k, 5kt —

8. TV T —rav; e O G CTHY I b= BERAL AR ERR-C T EE R, i D,

EFEE (FE-EE)FEDAELS E Homework

THELT, R ELSLIUGERERORYETZHA TR, £z, 7V BT —ar THEHTIERHER D=, Fim-E
KALFITB T 2 A lram S DR e 2 2R 975,

BEELT, BRENFICEH T HEEZR TN D,

FESTE M D E#ELF L Grading System
TVEB T —Ta T AR (FERBIOVERIGEDNE) (50%) ELAR—M2E DR DN (50%) (Zd> TR 3
%)

=P ERBEDEY Other Faculty Requirements

TX A -%F]} 2 Textbooks
Electrode Dynamics,”A.C. Fisher: Oxford University Press, 1996

FEEI5E R E Reading List

EEACFREE (F) /RIS 0E MR 59 R B s AR, 1984

Electrochemical Methods, Fundamentals and Applications, 2nd ed.,/Allen J. Bard, Larry R. Faulkner: Wiely, 2001
Analytical and Physical Electrochemistry,/Hubert H. Girault : EPFL Press

ZMR—LR— Websites

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

{i5#% Additional Information




F1B 4 Course Title i W B A % (W E b 52) [Applied Materials Chemistry (Inorganic Solid State
Chemistry)]

5% 7EH Subtitle

EHE# B Instructor fEP A IMASUBUCHI Yuji] (R T2 00

B # B Other Instructors

F HFE3I Course Type

B EE Year 2023 B[4 2| %S Course Number 094209
B Semester 2% (30 B {51 8 Number of Credits 1
RERE Type of Class = RREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102

1% R =18 Other Information

BERHEA Class Method

F—r)—K Key Words
BERE, IR, HRESL . 6B, TERERIE 2l

2% BE Course Objectives

SRR B AR BT IE, O IE O A& OB T Lo TR 2 22D HIEIS LTS, MBI WO TLEDBIE, BIZZER
HOFHER LU A Feiii b 952 LN EH RO BIND, ARaEF Tl HEREE RE B O BERE A, WM, B, T /8
BRI 0 22 DOW TR, FDEERIIR AT =X DI OWTEFET 5, ZH OB O TR A ERE L ) B3
D0 EBRET 5,

ZI|3%E B #& Course Goals

ST (BCP L~ YU X TUTA L TR RITEFLET, )

SRR B A LD 2 7o BERE DM RO L\ ) IS B T2 & R 375,

BEAE . TR, RS S L OV 2RI 7 & O SRS (AR B 2 (ERL T 28k 4 7o FURE 2O, T OIEAR LR DI, AL, K Gk
FElE QAN =X LEPR - BT 5265 AEET 5,

{2 %5 Course Schedule

LREBOOEDIZ, LLTOR B TEREED D,

. P R AT B OB RE LT BEIZ DWW T

2. WERE RN IEE - AR IR, ZALRERS 7 e A

3. R E A BZE AR, KA A S T A R
4, BB O BRREAN =X L Kix e G T a A

L OREL RN, ki AL, £

—

)]

#FEPE (FE - EE)EOARELESE Homework
BEROY HECICERASINTZEROEYEITE LA, HODPUONEEIRL THOREICOETeZ L, 5 SO E NI
WIGAIZH, TO A ORENREZEEITH2L,

FEST M D E#ELF L Grading System
FRTLOWEE (30%) LML R —PDONE (70%) 12X >THEHlT 5,

=P ERBIE DS Other Faculty Requirements

TXALHFE Textbooks
HE ., ERE R 2,

SEZ 5 K™ Reading List

S BAR—LR— Websites
http://www.eng.hokudai.ac.jp/labo/strchem/lectures.html

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information




F1B 4 Course Title s AW E A (B M EHE 5245 5%) [Applied Materials Chemistry (Physical Chemistry of
Electronic Materials)]

5 &TER Subtitle

EHE# B Instructor FAR F [AOKI Yoshitaka] ke T8 WFZE0L)

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094210
HARS Semester 25 (&) B {7 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
TRV =TSSR, AR, A AMRER, ~T o, KRG

2% BE Course Objectives
ERESILFET SAA, BRI EEERE, BRI E IS X ONAT Uy N KB E O B e i & 5809 5.

FI:Z B4E Course Goals

B RE LA T T 7 A AD FERE S D PR

AR - FE AR S T C OO Sy kA OO B

&R/ R A~T R mICB T D8 M.

B AREMECEBTD, A4 —B VA OPEAE.

2 51E Course Schedule

. BRSO S

. BT T VEBMBAMEIZIIT5, G L T T4 E OFHR

. Eémﬂ:%/F/I: %5, VAL D S5 MR D fEAT

. BRIz HIX YT T KXo AEER

. /\?Dﬁﬁq‘@f _ﬁ%’5<lﬁi4’7‘l‘%7X?\/\‘4'X@§x§+
BT AT A EAERE AW R E R T RV F — T SR

S O W N =

éﬁ&—T—E (FPE-EEEDHBESE Homework
Al L, BREFESC 2 BERER O RN 7 A BERIZB T A REE ) F, BELD pn #ELvay e —#BE& O AW
SEEETLMENDD,

FESTE M D E#ELF L Grading System
(WfERIOFZZEIZISITHEIZE (30 %), (2) FHERELEE (10 %), (3) FHIKRL KR —hDONE (60 Y)IZL-> TRHE 95,

=P ERBIE DS Other Faculty Requirements

TX A #FE Textbooks
Physics of semiconductor devices,”S. M. Sze

wEby bR

FEEI5E R E Reading List

B BHR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://labs.eng.hokudai.ac.jp/labo/elechem/

{i5#% Additional Information




F1B 4 Course Title s AW AL S (K BE [ A # #HE5%) [Applied Materials Chemistry (Functional Solid State
Materials Chemistry)]

5 &TER Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094211
HARS Semester Erp B {7 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMAT 6101

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
BIMELBIOT AR BV, KIGEML, B R, Bk pEL

2% BE Course Objectives
ZOFEEDE— O H EEIIHEH .{ZM‘/TH@EP'L‘&iCéﬂﬁ%k%@ TOWTORFREEGL, B0 T A AR RIE T 53
Wa T\ HFTHIETHD, 0 BT, Binzt & e URE AR T R HFRE FIZE DL THD,

FI:Z B4E Course Goals

1. BFCTHASNE=T A 2O EFRHA DA T 2L012725
2. BRI O LR 7R AE B2 D

3. iRE F L7 O IR E H I DTS

2 51E Course Schedule

TRETELTOETD, BENHIUIRFTI 7%, hoEMbIZ ET,
1 BB RAE Bl T, BEOEEBEAZ T2

2. KppyaEh -8k

3. BV ER (R, T /U, ITT7=0)

4, EATEN THERR O E L —W— IERIE L%, 7 7 A/ —
5. Fiifi: ﬁ%%%’ﬁk#%{i%/\T”%X@fb#

6. FHZ{LAED (DVD BLOIERLIEE4)

7. WA BRI &

8. B4 T A AL IRIABEE TR

KB DB E T AR IC OV THE AL E T,

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

RAESEMDEZE LA X Grading System

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

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

Handout will be given prior to the lecture via website

FEEI5E R E Reading List

BHAR—LR— Websites

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

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

{i5#% Additional Information




F1 B4 Course Title I W E A S (Gevmif B b 5[ Applied Materials Chemistry (Advanced Materials Chemistry)]

FEZEREA Subtitle

BEE# A Instructor L)1l #— [KITAGAWA Yuichi] (KBt T #0986

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094213
HA Semester 17781 (32) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6102

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
DTS RWIL, FH, B LAY, SRS

23D H4E Course Objectives
FREREM B L OALFEO BB FERIZ OV TRERZ B L TS, TNHDOE 2B U T, M B O A& BE 5L
A\ REM B2 B 5 CTT VAL A0 OB 254115,

FI:Z B4E Course Goals

WE OB TN —, SRR, SR %G DOF A FI7 272 BB D L2 IEEEN D, Z DI G SRS RE)
FTIZOUVW TR B O L R B2 B 2 72D I B AL F O HFERZES T D, IBIT, ZDIHEU TR D R
REAM BT ZE 2 BRI 5, T 4 DAY BFIC BT DI B ORFFEIC DWW CEREC& | £ S EISC TR ZE IS 5 X912 5,

2 51E Course Schedule

BARBI 72132 233X LT 0@y Th s,

1-2. JALZF ORI BIL COBMBFOREIZ DWW TR+ 72 KB ik 23 7o CHEE CE A IO HA1T, )
34, FIMEHZBIL TE R EL, IR T A AT L A728)

5. M EHZBEL Tl 2T A 772L)

6. YEWIAFEE - ST BIL TOE AT Y — A>T, TR AT B R L)

7. BEEE- N —= 7

8. WA ER

EHPE (FE-ETHENDRHNELESE Homework
WRIHEHT2ERZETETHE, Fo, EBENEICBETOT AT i EZENEDOEBEEITOZL,

RAESEMDEHE LA X Grading System
SEERESE B X OEIE B ICEIL =3 BR O B2k 5, 55 (10045 ~904) 4 (8945 ~804) - B (79/5~705) - 7] (6945~
60.45) « R AT (608 AT) | TREM 32, 1) HE S -2 EREE, 2) BRI L > T T2,

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks

IS ERE Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title B O A EHMES: 1 )[Applied Materials Chemistry (Applied Inorganic Materials
Chemistry D]

5% 7EH Subtitle

EE#HA Instructor HBIk &R [TADANAGA Kiyoharu] (R B% T 220 5E6%)

$HLHKE Other Instructors  AKIE  fis ALKIJIMA Norihito] (BE ARG WFSERT), F E[SUE Kiwamu](FE 38R G 0F
i)

FIBFER Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094214

HARS Semester 2511 (k) B {7 Number of Credits 1

2 EMKE Type of Class T FERENR Year of Eligible Student ~

& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELMAT 6100

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
FEREMEBEREAT R, R EMAS L, REEARAT . EEE BRI, 7o —flhE | 5 — 2 EREhTRA ELBR

2% B4E Course Objectives

SEREAT B A L & 28k 2 2B BHZ DWW T, BBt T/ H&E LB RE D BIFRIC O W CERIE 35, FTz, ﬁ’*ﬂﬁﬁ’@*fﬂ%kﬁﬂﬁi_@ﬁﬁﬂ
I CEERSNDIE A IRBEREDIEBLD AN =X LR, FTEORGE 2 2 oM B2 LG T 5720 O 7 v ADFREHE, MHReFEn
1%, BROSEIRE EEEOYNED R0 Z ORI T IEIZ DWW TFE S, FIZ, VT U LB MU BB B 05 s E T, H D0
&, TR0 S RO RLE LN L 2 F LT, FRROESIGHIC 7‘71)%‘:5 IOWNTHEFS,

FI:Z B4Z Course Goals

MELOFEReEE T /-0 m <~ 7 afiiE O BIRA BRAEL , BR 3 AHEREA F R TRIC S & M RS O B FHEIZ D T ERfiF
T2, F2F 0 BBUUICH BRI ), 7o AF IR b N iR 28512, &6I2, #HTHRAENEE I, s
AERNLA B TIBAZ BT — < 2 DWW TSURFAE 21TV, BIEMIR-CERE LD THEL, B2 ELOLMERE 2y
\ZDTHZEE HIEICT D,

¥ 5HE Course Schedule
A& B I, L FORNEIZ DWW Thasnod <5815,

kAR (B OMEHE S T REAR . RO R R E R TSR

- CRFEMOMEHE S RIS R

- FEREVERBHRGE 7 m e ABASE O S - il i VR O M, 70— BGEIE R E OMVERIBI BN ABHGE ~DIEH]
T — ZERENV R OREGE 7 0 AP AR E VR T — 2 D EAG - AT D E 2 07 . MEHRGE A~ D

%wwe

#FEPE (FE - EE)EOARELESE Homework
BHENPOEAMMSNOHERE R IO ENRZEE L, REIORE TR REZE N T 528,

FESTE M D E#ELF L Grading System
TR D 5% L LD ZBGEFAMO SEE T 5, (D)FHERRE(20%) B L) EHL Y E DL R —MM80 %ol &> TREAN 3~
50

=P ERBIEDEY Other Faculty Requirements

TX A -%F]} 2 Textbooks
7L, #EEREEATT D,

FEEISE R Reading List

S HHR—LR— Websites
http://www.aist.go.jp/

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title W E AL O FIA EHME S I[Applied Materials Chemistry (Applied Inorganic Materials
Chemistry 1)]

5% 7EH Subtitle

EHE# B Instructor Ik 1516 [TADANAGA Kiyoharu] CR2#E T2 5ek57)

fHL# A Other Instructors S AW [KUWATA Naoaki]()H - #BHIF 7265 H)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094215
HA Semester 275 (BK) BAGT 3 Number of Credits 1

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

F+>131)>4'3—F Numbering Code CHEM_ELMAT 6100

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
FEREPEIEMEAT R, MRV me A, - HETEMEAT | BEREREIERTAM, BN OYEE, BHOBS)F, A4 A F 7 Z5HA

2% D B1E Course Objectives

HERERPRL 2 HL LT D8k 4 IR EHZ DU T FHLAR, S RS ORI O fI BN Z K0S BB REME L E NG T BT D A
J =X BEDWTEES, Bl 2L, REREMOMENEEM LT, BN T 7 a—F LM B E O BR 2D 5,
BRI E S Lo A4 L H AT IV AFHPREIZOWTHIRN T75, F7o, RER SN MBI Z AT 70T ey )
SORFERHI T 15 (B a8 0T . 59 e ) IOV THES,

FI:Z B4Z Course Goals

MELOFERHEE T ) —Iom— < /e IEOBRE BRAEL | £k 2 7o IR FEBL T DA = X MOV TERT D, F7o, BRULVEE
HEZ IR K IRIZH X T 721213 E O LA E 23 5 X LW F22 0l T e 0 Lok 7 e 2% T
TEVIADIZ LD ZTH D50 | O EDDHE 2 bNDH LT D,

{2 %5 Course Schedule

ARG R R, LLFORBIC OV Th00d <% 7D,

1. MR AL O A A RE TR BLZ DN

2. RGBT DA, SV 7RG BIOBHRERIE D720 07 m 2L T,

3. FRMEREM Bt ) ) — I/ m — </ aiiE R, MR, BT, AR EDBIRIZ OV T, F, L0 FE T kIS
DN,

4. R MR A= A MEET 7 ay — OREEIS RO IB L, FREERI SR ATREAL S IR DR B O R B L ATREMEIC DV
<

EHPE (FE-ETHENDRHNELESE Homework
BHENOEAMSINOERE BB IONEEMEE L, IKEIOFRECEMAEZEM T8,

FEST M D E#ELF L Grading System
R D 75%LL Lo % AR MO 5432, (DHEREE(20%) B L) &L Y F DL R —NMB0%)IZ L > THifEE
RElINERS

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
2L, MEERERAT T D,

No textbook required. Materials will be distributed each time.

SEE L K= Reading List

SMBHR—LR— Websites
http://www.nims.go.jp/

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title AW A (1) [Biochemistry A (I)]

FEZEREA Subtitle

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

$HLZ B Other Instructors | Eifi  IE{T[TAKAHASHI Masayukil R 5E8E)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094301
HARS Semester 29 (Fk- %) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELBIO 6012

1% R =18 Other Information

BEEEH K Class Method

F—"J)—F Key Words
BIETE®. DNA, RNA, BHE., Zr~F Jetall, FildE, —2—2 378, AlaES), Mg, Miamhe

123D BH4E Course Objectives
MIT A & OBBIEMOFIEFE T 52T, FHEWMREE - L RE AL 4 IS b T2, AifFTid, BEFRO
FEBLCHERF O I O 73 T8 IR O TERE D ZEAL EHERFIZ IS 1T DAE & 722 0 R ORSREFRBLO 73 THBIZ DV TR S,

F| 3% B4§ Course Goals
JawF U AEIERB LY ARE N LT B AR E RIS B EHERR O 25 T-HERE & TG 5 L OR ~ 7 i E BN 1 AR E e
FACEHERF O 5y TR O BIEZTRD 5,

¥ 5HE Course Schedule
UTOHEBICOWTH#ELIB IR,
1) EREEHECR 57 a~T A E D& E
2) BAGIE RO T = 2T w7 I & iPS #lli
3) TuAT il A
4) NFU R L & DI RS
5) Yt Ry Bk
6) I ILAE O 43 1Bk & OOl B A
7) = A =2 RGOV AT
8) IR B k& 2L S D ENREHHH
9) HMME A= D4y FHHE
10) MRS D 5 1 HkA
11) s ia oI EE 2 L,

EHPE (FE-ETHENDRHNELESE Homework
REONRE., B 0EE 2 M55,

RAESEMDEZE LA X Grading System
JRANEL T, 2B O 7EILL Lo &2 RAERHl O 51895, (DFHEREE(20%), (LR —M20%), (3)FHRAFR60%)
WL TR T %, LAR— N CIHREDT —<ICHOWTOIMROEE %, F IR CIR % Ao s R /143 n 3

Z)O

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks
FRZHIT 720,

FEEISE R Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title AWibs2A (1) [Biochemistry A (I1)]

SEZERE R Subtitle HAR AT LDV T F VAR TE—IERETE k% & 45 (K 5 48] [Signal Transduction for Biological
Morphogenesis and Host Defense Systems]
E{E#E Instructor JEA 3R [MOTEGI Fumio] GEfn—~JR& Sl ZEAT)

HLH B Other Instructors | Hilif] B[ TAKAOKA Akinori] G& {1 il #4472 FT)

F BFERI Course Type

B EE Year 2023 B[4 2| %S Course Number 094302
HARS Semester 29 (Fk- %) B {7 Number of Credits 2
BN Type of Class s FRER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELBIO 6012

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
T FIVAREE, BB TR MO RER AL, ERBHE ., IRR D T A=A L s, FEE S Y, . SR sSUERO
T =y PR T —ar il MR AR - g R ER TR

2% d B4E Course Objectives

< BAZ 5 ISR L~V TR SV AE B R A AR BR 35 >

RS AT WL, AT ARy TR DA — T ARG I CThDHEHE 2 HD, Bix BT DI SRR P H DU M T
BREENS ORI « AR A A UISE T B2 2T A RO AN—TF =— MR I RS AT AOEENE (RAZ R R) 3HEEE
END, Ll TOMRERELZ XL E . RS ICEo TEIEDON—FT=—0EL1, AR AT 2OEFMHEHEL |
k2 IR R E B EEZ T, ZOIINTERT AT ML, $k & e BB T O BEAERICE DRy N — 7 23R 22 [ L il 48 -
MAESNTNDLIETHEINL TS, ZDOLH Sy F v T — I DRER DO L 208, AL F2 e T U RSN TWDHD
LITEVFETHRWN, RETIE, AR AT AOFHIB B L OB E(LIZONT, 0L -Ubnffiflal ~b | SHIZHE R
UL RS CEBEIICER 952 L% BT, TIZ, WAL AR 3t 3 2 A KB O Bk L7 > T B 7
IREERICERA Y TD,

ST, AT, FTFR SO EFEO T B ERADOFEME & | 2O SRR L B BT 7=y 7 R0R F I 7B
T = ar ROV THER L, KEFEBRAEIE S OE B BRNEZT AN TOVEZ LR THD, ZNHDEELZEL T,
(LM FORE B CES LM Zb I, AmBlR 2 L0 EiEN - AR T2 L2~ BEEL ., Bla0sm
RERREERITR T T DO ORI NS HENEE ST 28 O EIEET 5,

FIZ B4Z Course Goals
<FRWTR 7R SRR SRS L, ik BB LRIE ) D HFEOVE BIE T >

AFEOTE BT, EUIHLF LB ZOFREET LG D ARV AT DR T Dk & 7253 T O A BRI 72 5 B LA BERY
R HEEH L TORKDRBIECHIEAN = A LEDOREMEE 2S5 Z LT A LM RRE D12 E CHILETHD, O
TUHEFEORE X TR O FER & ik BB A 112 2 - e OB BRICAREDN D L THOEBRCE52 L2 BEL T
5o IBIT, A TR I 725 S0 W2t BT D7D OFRSUERIE ., editor EDOCVEIZ M B ZIEONER T IE, BT 1LE
T al it E O FERIRBLENDLFATHON W, Fo, 0 FAEW R - E PR R FIEOILTIT OV TH A
THHW, EE TR TCIHITDHERENTHD,

12 %51 E Course Schedule

AFEFRTIL, BRI AT DB TIRAEITB T DM SRR DT RETZ AL LT AR AT ADTEF M ZHERF 75720 DIGE R 1 &)
2 DD RN T TR T2, £V AT LEIEFHERE LVI2 00 [N Tl 52T, IRE L TE 7 M O fifhE
B EE 2R BIIEICE T A4 B84, B OEMAS P a— L THEFRY B ICRAAL ., BRHERICET 57—
N&BFE721% PDF 77 A L2l 5,

F1E R T DML LA OB Ak

ARDHRD 22 SR L AR BRAOBRAE A | X7 RIS G P 40 - ) &~ 7wl GRS & 25 B (CBE 230 2 AT WL LU CRER S
HZLEBIEL., BRSO E BB A W] D5 T AN = X LI HE 82 S TR 5, MRS IR UM ER S L Cof
A2 SEL 7 e A ERTE LTI T DA - 25 BT A TRl (ISR S D, 2 2Tl &ALk o T R pl 2 BR A%
THIE ZNLOBRRICBI DL 1 Lo F R AN 20 Lz BEP LA OGS DX A IV A R BLER T 2  B 03 H
Do FHIAGEF CITITFF LI RL TEIDEABMET LD FAA—T 7 FIENTERZ Y T OB EA 2 v
TEWFO N MERE THS Tn LA O TR BT ) & BRI DB 2 F8 T 32,

2 ARV AT LD

AR AT AD< I alpa B—R o b LT ORISR0 SE O L PRI RE R BN SO\ A b . ISR L O 1
DDLU~ T CGERZ R T 5, RICAHIBIOPNAIARN ACHT U CEF A HERF T 5720 O EROIGERIC
DWTRER T HZLMBIED , 72D THAMUARN ZL L TOIFFUR D RYZ X 3HEREHES 27 A F72b b nE RIZOWN
TR %, ZEERNRTANRI2EDRAEZIT BRI, EDOIHR AN =X LN TRAUIDFFREZRET 20022 LDl
TR 7R AR PEBR OIS TNDO0 2 — ZHHOREEIZ DWW T MEP L ED I A —RELTO
VI FIARER B LD BE DDA T, T DML D) T AN =X MOV TEE T 5, SHICRER N HIUE, NAY7R
AR RELTOFED AN D AERBFIIEENZ DWW THOIEE 95, IRIZ, ZOEF HEHEREO 7o D 1B < Sl R OEFENRH 75




FIFRDFIEIR D VIR RBIE AT = A LT DOW TR T D, 22Tl AL ERI IR EES<AEMBLR D551~V TO
FE AU TR IR RBIZBIE 32700 Ml S HIZIZE AL~ L THAEEL TE XD, ZOL572 T, B3 2 iR
SRR INZ T RBGERR SRR IR, 3 A% BIRL T DRSOV T ORI D0 T AW F R IR BR RO H L &
HIZ, ZNHDGF AT =X LIIESWIGIRANT TV —IZOWTH T T 5 T E Th D,

HE3E Mk IR SRR B IR T =)

FRROERNRICHE SV SR EEREIZOWTES, SRNAETREL CTER$ 52 L% HIMIZ, Nature X Science 872
IS TV D FEBROBIEER BN T DN TWDERT 7 =7 (FITH FAEM FRIERFIE) IZOWTORE RN
FIZoWT, HEREROR B D10~ 155D TRAL WL FETH D, T, Filiam O EARNZ2EE S 21X T0, i
[k 197250 SC AL B 20— U R D= 72 EIC W THER L, SHICE B SRS NIFEAE TN bbb EEE
DFR LT BRI DOVWTHEBEZ Nature Z2EZEFEIIGSLOBIE 2T TR 95, BARMIZIL, Editor ~DFfEDEX
FFBIXCFEY | 5530 referees/reviewers 736D A ZIUTKI 5 rebuttal (refries/reviewers ~D AL ) DEXJFIZ-OU
T, BEOFIZZRT T, SR RRNLT 72 T IAELT 0B R OW TR T D7 L, KFEBAEIZES> TR FEREARNEL B
DANTZNEE Z TG,

<1 REICBITDMIRSRE O RER AL >

(1) A=HIC BT B FO AL D AP E

(2) ARV B 55 - MM EAEF &AL SOGR 0 rIRAL
(2) #mRE L ARFR DT RETZ AL (1)

(4) #npa L FARR O T RETZ AL (1)

(5) BT LB T —ar D HERE

(6) BT LB r o —sav s A

() BT LB T — 2 a BERLT 5 BARM 50
(8) BHFHT LB F—arDER

<E 2B IR AT AOBHAERERE >
(1) BIZOAF A (VEAL2E, EHE . SRR DR E LS RE IS DWW TR D)
(2) EMRBAHIY AT Ak G (B IR0 R LIS 5% %)
(3) Uik Iy T2 B9 B EBE R (FURD AR M2 L) BIL O O RFKIG
(4) S0 S M (PRI, Vo 7SR ) OB L2 OBSRET BT+ 20 F AN =X
(5) B R A HIE T DIEMEIR OB L DEA A =X L (LU A I AL DFEAE AT =X LRLEOHINENY 7 ) Vs
)
TRIFEIRAED) (LT AN AR ) (2B 92 Fa s sk
EARBHHIS AT DOREHRED S 72599 RE08E B (RYHERC DS A Z H0MT)
AARBHIES AT DOBFED 5y F- A =R b GEAG T B L e R 4)
JHED Sy T AN = AL FEAS W= IE W IFH GBI F-1a30/28)

/—\/\/\/—\
NN 2NN

6
7
8
9

<H3E IR TAEBEHROB BB LOEDIGH EEEK >

() B STUTB W Tl TW D ERT 7=y 7 O FEHE LI

(2) T SRR DRA L N GRS DO EE T | MR T IE D2 E

(B) LT a v RO FEER BN T 7B 7 MIE AT DOV, Editor <2 referees/reviewers ~MDI AL MDEX ST O EA
{ZOWT, FEBRIZ Nature 72 E I BFES Nz im LD B & B I figqi

#HEPE (TE-EEHEDABESE Homework

THE-EEIZONTL, EIZEBRLOERTE LR, #ZORFMICERL TBIML THHIZEEHE —LEZ N5, HHA
Ao, ATREZRERY | 225 LIS OBERIC B AN BT OV TR EBIEEZS > THRER - 8 5280 OB N D LR 1T b
J5, Bz, Fe, INBEEE HLIWFE R EH LT 5% ME IOV TUIRWIZHR—RLIZNWEE X T,

AESTE M D E#EL A% Grading System
AIREZRERY AL XT70 T 4 Tk RL, FEARMICIL, BIERIE & O T332t T 2B A 722 B 3% 3l o %t
LU, B2 T BRI T A ELWEZ A LA THAD TR, ARMICHFMICEZ T 2R %ERT 5, $7-, K
AENCEERIROD MM LD FMITI T2V, BRI O ER D1 2L TOLR—MFAILEETEL, TEEET15150
FEBIEPLTRELATHOIZEN TEALIDCEFHL TV, LIR—FDT —<1EZO T CTRLBEAZH DL DE 1 DA T
159, EOT —<EIVFEMIRNTEE LB Th, F3BET> TV A B Ot 7 —~ EBIE AT T B DR AR T
MERBTAE THLRNITE B THD, 2B, REHnO T, BARIHINTL, %8 B 7 A A OHETAEIT,
AR DI A M EAEL L T, LT D3 DDRA L b 2T (55 % OFEINN OB T ORI E &%
BBIZFOWTRLIEZLOTHD),

1) RBRBLOLR—1(70%)

2) IR (20%)

3) R DR IS L OB B (10%)

=P ERBIE DS Other Faculty Requirements




THX AR #F]E Textbooks

BRERLTFAMIFFE LRV, BT, 5 TAWT. BbF AEERE | EUCEBIEFICREE LI 2R BB EER
BRI | BR300 BB 2T SRR 7727 8| BIER A O TV M BT 2 & FHEIL TV D, b hAA, AT
X H T 2 HE ESLERHIB T 67 R AN R ZFEBAIITA T2,

There is no specified textbook in this course, because we think it desirable that students learn from a broad range of
literatures and materials without any bias. In each class, we prepare a color—printed synopsis of a lecture and introduce up—to—
date reference materials including textbooks and papers, which are closely related to the topic of each lecture.

B S5 EE M Reading List

S BAR—LR—T Websites
http://www.igm.hokudai.ac.jp/sci/, http://www.igm.hokudai.ac.jp/sci/

HAE=EDR—LR— Websites of Laboratory
Motegi lab homepage: https://www.motegilab.com
Takaoka lab homepage: https://www.igm.hokudai.ac.jp/sci/

{i§# Additional Information
WG, KR PRt EFCTEAE<IES,

BAR TR HIEFZEET S84 BAE 0 AR
EEH:011-706-5527, P :5527
E-mail: motegi@igm.hokudai.ac.jp

AR TR HIERFZEET 43 T 2E(RBH A 43 B 1 o) S 2
% :011-706-5020, PR :5020
E-mail: takaoka@igm.hokudai.ac.jp




F1 B4 Course Title AWib22A (1) [Biochemistry A (I11)]

FEZEREA Subtitle

E{T# 8 Instructor PN 3k [UCHIDA Takeshi] (% BeERAHFZERL)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094303
HA Semester 1 (FF-5H) | BifI¥ Number of Credits 2
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELBIO 6012

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
LB, S, ARAMIRINL, S84 AT, H e 50oe, SRS T~ e, [ ko e, BRSNS, — 0 TllE

23D H4E Course Objectives

MECFERNCERAE T D701, a5 _VH, iR E QLR E O 55 TR B NAETHY, £
DT=DIZHE 2 DA ERAL 2072 TR B L7 WF TR 056 s D B, T ORI AEMIZRT L TELOFT=/em ZAE
7eHL TS, L7eid> T, AR E T, 4% OEMLFBIHE B COMEF T > TURAETHAEMLFITR T LMY R
L FIEO R R B RE~OIN A BRI 52 0% BAEE T 5, AR B CIEATE: CIR IR B~ OB, % 1 CIEEE
DI ~D PRI i 2 WV Gl AT,

FI:ZE B4E Course Goals

AEH CIFUL T OFHEEZEER ST 5,

ARG T OREEOHERE D 7 Fam AR B L BE 72 W B b i e R O [

ARGy T ORG-SR RERRAT I B W TAM B LR FIE S R T E B L E:

RN, ROV FTRIRIN, B e, BT~ a0 0t, ks ot, MRIREDO S F oo R REF O HEL
TOHEMRS T-FRHT

< 2 DR 3 U E TF 15D BAEIGR &L 2 DI EL TOAERS F~DIEH

ARG T ORETESORERE D 47 T WA U D Bl O AW B L 20 7 7 v — - O SR B AR O BRAR L5

12 % EHE Course Schedule

AR AEM LT DA B L 0 T E O B R A PSR 35,
1. AL A

2. BRESITEDEMLF~DORIFIZOWNT

3. ZRAL AR U AT MLV D JFEE L Z DAY LS A~DF I HOWT

4, JRHAALT IV DJFF L Z DAY ZEA~DFFIZHONT

5. T AT MLDFELEZ DAY L S~DOFHIZHNT

6. AT VD FHELEZ DAY FEA~OF IO T

7. H M EAT VDR EEZ DAY L ZEA~DF|FIZ SN T

8. NMR A7 ML DR FLLZ D AL ~DF TSN T

9. — o FRHZR E B O HIED FBLEZE DAY LFEA~OFHIZ DN T
10. SFAEIZED T VBT —ay 45 HOMRICRIAZN TO D FIEORI (FrLE DO H)

B TR BB U T ED, EBEORIZEICB W TE D INTH SN TWADE i CEBA L nsb, a5,
11 A AR AR WVER R LT 7 4 — VT 42 7 DRI

12. T AT MVERI LT 4 — VT 42 7 DRFZEH]

13. HH ATV ERI A U= T 4 — VT 42 7 DBF G

14. NMR 2~ ML ERI L= 74—V T 7 DRFZEH]

15. #E1EE

E#{EEPE (FE - EE)EOREESE Homework
WEROFIHTHIRIORHEANFICEAL T, SERORZIZZOBRIOFRAFICEL TN ANZREN 10 SRREITH, A
O RHETORBEEL CEEREZR T,

AESTE M D E#EL A% Grading System
EEIDFRIEIFO/NT ANEDEF 60%, #EROEHRT 40%

=P ERE D EY Other Faculty Requirements

TX A #FlFE Textbooks

EEIEERE Reading List

Methods in Molecular Biophysics,” Serdyuk, 1. N.,fh,: Cambridge, 2007
TR EA LS (F) % 10 Il /P. Atkins: BURALFRIA, 2017
RS0 6N SRR SEVE, JAHE TR ESE R, 1992




SMAR—LR— Websites

AE=E DR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ "~ stchem/

{i§#£ Additional Information
TR TEZ DR ORDUZ IV D TRETT 223, I3 ZER R (2 A) T, stmaAHIces T EThD,




F1 B4 Course Title AW b2A (IV) [Biochemistry A (IV)]

FEZEREA Subtitle

E %A Instructor A =R [TANINO Keiji] (RZB2EL2MF 5252

B4 Z B Other Instructors | #iK ZEPE[SUZUKI Takahiro] BEE2HFZERE)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094304
HARS Semester 29 (Fk- %) B {7 Number of Credits 2
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELBIO 6012

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
HINVRAITF A  NVAREG, =) — NI T—T ) TINT T RE TN, VR TTHN TYIIVIRTE S TV
FNVATINE S 72 TVERAL SO

2% D B1E Course Objectives

TINWVTRIF A ROTNRTT TNV BT DfE B TE RGN B A A AL E B W RO CERERLBIZHDH, FERD
RETIZIZDOIL—EBIZONWTHNOEND DB TH D, RKERORIETIL, WIVRIF AL FEO AR E N SHREL T, =/
—NAVIN T =T NRT YN T 7g R T RIZHN L DA RG % RFEBINC 5, RFEZROE T, IART OV E5 G
LU, WEE L EMEOBMR, REFERBAE, Z2EEEA~OMNIINKIGRE IOV TREMIZFES, ZHUZED, 28 AT —L
DIRFRE | BRSOV L OHEHEBAZ L BT 5,

FI:Z B4Z Course Goals
1) FEx DINVERAF A AATDNT, ZFOEL L EEBLORIGHEOFBEZI T2,
2) TIIVIR I F A i T A [Scope & Limitation] %, W NN=A 0G4 B E2 WA E L > OB T 5,
3) WAREEE DA FE S OTEEFFEZ TAL ., EORISHEMENFHP T2,
4) ik DINVRTTFINAZDNT, ZFOREEE L EES L ORISEOHBE %I TE 5,
5) TV ERRR T ARINDScope & Limitation] &, —#REIZRA A S & bl LD D@l T 5,
6) Hfi7 i S E2H T OAIL GO ERAT — L (4~5THE) BMERTED,

¥ 5HE Course Schedule

1) IV T F A FEO BRI E

2) IR I F A FEDO A %

) )= —T N DB R

) TINL T NBE RS

Y E=AT T BEOT AR =L TR WD ARG
) Prins S nBX OV R = /L2 Kk

) BRAERIEE VDT LR AL EUG

) T IIVFED FAHIEE LA R

9) AXERURE WD T Vg TE i

10) &8 B L OMRIF 74 B 4 F VW BIE Jo UG
11) TV INAMNOGIC XD R — IR B A TR S
12) FV I NVBALIZ LD IR FBER E~T OB OGS

3
4
)
6
7
8

2FEE (FE-HEE)FNDNE LS = Homework
R ZEERATT 50T, TEICOWTUIE RIS 2L, EEIZOWTE, NRBROERTNCE LD TITRI D TS,
H R DFEFR OB IR Z I | SOGHEREZ 10 BRI Z R D TR EN a‘oéo

RIESEM D EZEL A% Grading System
of R ER (50%) & S R R BR (0% K> TR 95,

=P ERBIE DS Other Faculty Requirements

TX AL HFE Textbooks

Textbooks are not assigned.

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title I AEY S (A R L %2) [Applied Biochemistry (Biosynthetic and Metabolic Engineering)]

FEZEREA Subtitle

E %A Instructor KF i [DAIRI Toru] CREEBE T 2FSERE)

B LB Other Instructors | /NEJE TRiE[OGASAWARA Yasushil( TFHFZERL), #oiE BEIE[SATOH Yasuharu]( T 224
ZEle)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094305

HAM Semester 251 (k) Bi {78 Number of Credits 1

2 EMEE Type of Class T FERENR Year of Eligible Student ~

& FEl VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELBIO 6102

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
WA, KW, B, Binf. R, SAAA L TH~T AT A

2% d B4E Course Objectives

WMAEDE RN TESR LYOMIEEL T2 L CTRELRD ONMF AL T~ T 47 ADBEGRO B, QFFER OME 27 L5
_CHE L/ Michaelis—-Menten kinetics (235175 Km & kcat D MEEBEOE HIEOBAE, @ HA R FHE L CHLMN IS
REFEIBEOMZEEF OBRE BT 5,

F| 3% B4§ Course Goals

WAEMNAEETD ECTHAER —IRAEHR IR T 208, BILOMRAEM N EFET DR EEFF > “IRICHIEY D EE
FAZBA T DI 9E 21T O AEZR IR A B (2010 D, 2, 2D BRI O Fe B O R S R AR LAy BF A~ O AR A D
%)

2 51E Course Schedule

1 B

AT AL T F=T AT ADFRE
Michaelis—Menten kinetics ¢

B RWEEPEDT-0 DG T D ERE-1
HRWEAFED T2 O TR0 FRE-2
TR PE DA FURET D FEBR-1
TIRAGHPEM O A B AT D EBE-2
EJt')

0 N O Uk W

#FEPE (FE - EE)EOARELESE Homework
H SECHT O BB O3 L e L, LR —RHAWIT L BT —alEFew b sici» T IVHEEZIED D,

FEST M D E#ELF L Grading System
JFRIELT, BEREOTEILL_EOHEZ BRI O &ML L, (DFHEREREE(20%) EQ)F IR IR T 5L R —180%) TRE
fili 95,

=P ERBIEDEY Other Faculty Requirements

TX A -%F] 2 Textbooks
W HEREEAT T 5, TR BB EL R T PR ZIFH L0,

#EZ 5 EEE Reading List

<7< V=L SOCHERE  rIONARAAF a Y —BED =12, John McMurry, Tadhg Begley & ; JHEFZRIR [1TAH] 3R R
FEFRLA, 2007

Antibiotics : actions, origins, resistance,/ Christopher Walsh: ASM Press, 2003

L—=U U — ORI L= U —, RV, g R ] RILRVARRSE )5S, 2010

NAF AT H~T 427 A, 2nd Edition /David W. Mount BEFCIGHER], LHEFHE RS HAT ANV P AR A
K —JFTaF v, 2005

ZMR—LR— Websites

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

{i5# Additional Information
Bib > TN FOMRETEETHIENLEEL, AT, BB 20 BAREELT D, 7285, /INERUEESRZ e EB 203 3 L€
AT,




F1 B4 Course Title I AEY S (s AT A L52) [Applied Biochemistry (Biosystem Engineering)]

FEZEREA Subtitle

HEHEA Instructor )1 T [KIKUKAWA Hiroshi] CRZ2F T 22bFERE)

#1448 Other Instructors | 7 ZNHR[HIRAISHI Tomohiro](FRAL 2R ZERT)

1 HFE3I Course Type

PSR Year 2023 s ZI1&E-S Course Number 094306
HARS Semester 2511 (k) B {7 Number of Credits 1
BN Type of Class s FRER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELBIO 6100

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
BT XU 78 BERR, BEFE., A, by 7 1%, O rakeh 2o 0 E T EMOBT ) AT T FTATF
ISR SAK T oa— ) I AT AT, S

2% d B4E Course Objectives

LI ARIE D5 T REATH AT DENTZE UL FE THHLFIRHC, fEAZITE I fF - B3 2BEZEm LR
RES1Z Rl 2 CTRY ., ZIUCEID B AR A DO TEMER DR > TND, TN —EH O LFEE O P A O, A KRy
FThHOMEHE THD, ZOIH7 @ ER AL T rrICH T 210477 /ey —iE AbRURCE IR DA R, BREEIR A
IR E ST T2 B TR SV TV D, AGEFRCld, BER D T O XA, Af T AT 2% 53 7L~V TRFEIIZ R L
7o BT, LRSI IEDEFNZSOWTFEEILE BEEE T2, F— A7 —U T, LR8BG HFRR Ot
Fr SEHTITEIZ OV TR . SBICARAF T ITAF v 7% FlE LT, EEREAEDIRO S THE . BLOBESE ST N T2
AR BT, MG SRR TRIE O E 71k AL OB FR R BIRIZ DWW TS, IRD AT — U Tk, ZNHOEWEEEN
SN ChLMIAO B H 85,

FI:Z B4E Course Goals

BIETHEAEICEY, BETDHX RE (B T) A USRS D E N TEL A EZE DO TFIEGRIZ O W TERET 5,
PR RSB LR L7 - B P2 B L U TR 75, B o T OB L RE . BLUVEDMIT FIEIC OV TEE T2,
775 DNA ¥ =GV A NGV ARIVT =LA T aT o — 5 AY R — N EORERIIRET O Fike 7 — X OF| 7 154 B
T 5, ZNHDOEMBERERIRMEL T, THEOBIISHFTRET 2720 0F 2 i BE535,

Z 2 5HE Course Schedule

DITFOHEEBIZBEETIAFIZONT, 4a< a2 EH#R T, 4av2 K TEMET 5,
1. BERZEHUE S (BEEE) A HEER OBRR | BERER#AT (LB B R~ DS H

2. BER TP ZU R E T (M) 20 "B OB R BT L DM RE S

3. BB TR X, &7/ DFRdE . (BEE) BB T+ 7/ DOFREE AN D AT =X L0085 H
4. BRAED (BEEE) N TRVREREHI LD A mbgRE O BAR-C 0

#HEPE (TE-EEHEDABESE Homework
Z A BENEICEL T E 2 K20 B8 A AR § 2Z e EELLY,

FEST M D E#ELF L Grading System

HIE R 70% LA EDSFEAMR G &7 DI IR FLHE, 5P OB SEIGE | 8 B BT AL R — MR I KD HE B2 L 2R A I RE
g5, RNiEZFiFda~% " HEOEFHEREL T, P HEREZERFETHEEMNRESNRNW-0, 5% H R HERT
BHTE,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

FEEISE R Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title IS (Y 5T E52) [Applied Biochemistry (Analytical Biochemistry)]

FEZEREA Subtitle

FEZE Instructor 4 183 [TANI Hirofumi] (R%#Pe LM 5ERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094307
HA Semester 275 (BK) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELBIO 6102

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
TRk, BEERUS, S, BRI EAER, £t bs:

23D H4E Course Objectives

7R 0 T TR RE 2 T DI R 0% IS 7 E DA UL E FHINEIZE OIS IR STV DDy, O JFE
LEMIEZBLTHMR TS, ZNOEEU T, EEICHEBEROATFTRULEI o7, PIEST ST C Tl b7z 51 27 A
EREETEHINNTT D,

F| 3% B4§ Course Goals

ZOREOEERBEIILL T O®Y T,

ERNTO TR 5T 5 AW T OFEECIE 25 NS Z O FHRE~OIS B LR E 2RI DN T
TS,

KGR AR D G A LR TR R R R T A LN TED,

12 % EHE Course Schedule

1. AERRISE 3 HTE ALFRISERIA 200115, ERNRISE S 7853 KO ORI, AN RICERIH 355585,
TR L JE

2. BERSOR AR 250 ik | R DA% 1E EAMIETE PR O FEBIAR, B3R IS O B i, SRR REZ R 32 00115, BOG
WERESITIE, BB A7V Tk, EMROGE, FCH L RE

3. S SON AR 2500k SRR L e D7 2V —, BUREHUR, IWRERUL, BSOS & BOG, 0% B IKE)
1%, S WA RO E T B B, IR E BRIk~ —h —iEikik

4. BT 0 —7 BEBEANATIVE A B —ar QR EEREE, g7 v —7 OIS, BEEELSIOfENT, DNA Fv 7

5. FrLWAEMSHTIEDIRSE VTR DT — A3 EIL, FAER LOT ARy ar 2@ T LWEM D HTIEDTRE,
Ko, TR TCOERREETT,

#FEPE (FE - EE)EOARELESE Homework
T ERNCEAT LB BHZ B 2B L TR, BROBIZTORRNTREFERHIULI T2,
BE GEBNEEHEMEL, B CER) o S EWHECT 5, BRI O Z T = 7§ 570 O EE RS,

RUARETE D EEE LT X Grading System

PRI BUGZ M D3 HTiE L AR SOR ORITE BT 2 FEIRDLE BRI DR & AN B O IR R S5, Bk
RIS, IRV —h, VBT —vay, TRy ar TORERRENOIAROREIEIRE DI TAOHRRE TH
ET 2,

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks
TRAMNIFEER T, B EHERE BB T 5, TOM, 535 L5 30HE BRI T,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

FEEISE R Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
b > THEILE, DT b, BT OFREZH - BB TRLZENE XL,




F1 B4 Course Title Y (i EZ3% T 52) [Applied Biochemistry (Cell Processing Engineering)]

FEZEREA Subtitle

H{E# B Instructor JEJE BE] [FUJIWARA Masashi] R0 T520F5255)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094308
HAM Semester 275 (&) Bi {78 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELBIO 6100

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
BAEE S, SAAEIRSAE, KBRS, (A VT 72—, Biliiia 15

23D H4E Course Objectives

EFHLDOIBILER B I OMAED A FERR I 2L OIZE RS RIE, HEHS L RIE 7 ERHD, T, PUREIKRLNIHT
LUWESOAIBENBIEAET DI T, ZNHEMIIEEE S CULOVERE CERWEERERLOEENAHIIEE->TND, Z
DINT, EIRMAFEDFEEE L TR AT KRB AL O R EEAR IR 2/ 5 - 40 BF, BB O RE, i35, HEE MR,
RaSHTIE, Betl, B EEE 8 OB FHEB L OEEFEDE RRE RO TR T2,

FI|3% H4Z Course Goals
INAF BT EWEAFED T-Be b U CEELRIWMII O K ELHICBEL T, BN SFEBL O ERLEEO RAEERHIE
PRS2,

2 51E Course Schedule

1. BESE 007 - B ARIaEE 2R O s L B9 2 pEHE ) BT

. BRI ORI - BE LT A D 75 L E T SR YRR

L BOELEEMTRE IR REAE O, MR LA R
. FERSYHTIE - MR, TENE, S LERE D HTIE

. BeHh o AR 2R OB -IRLAR D/ E L AW R 7R B
CRERIGE  RERENOVT 78—, VAT A

7. BRSO E A O

o O bk W N

#HPE (FE-EEEDHNEESE Homework
ERONFICKHEL TH EMICEE 75281280, SVERETED S (1.5 KEHE),

FESTE M D E#ELF L Grading System

JRAIELU T, SRR O HER 710% UL ERGERHE Otk s 42,
B OEEREE I K> CREM 5,

(D) FERBEE(20%) | (2)F IR R (80%)

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks

IS ERE Reading List
TSRy T G, ER BE AR RE a1k, 2021

B BHR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title IFAEY LA (A7 ey 2T 2ME52) [Applied Biochemistry A (Microsystem Chemistry)]

FEZEREA Subtitle

EI# 8 Instructor JEEEYR F [TOKESHI Manabu] (K225t T 0F9ER5%)

B LB Other Instructors | E5¢4 IEFH[MAEKI Masatoshi]( TEHIZERR), A B %EE[ISHIDA Akihiko]( T.HFZ2FR),
BB SERE(T 2R

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094309
HA Semester 275 (BK) BAGT 3 Number of Credits 2

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

F+>131)>4'3—F Numbering Code CHEM_ELBIO 6112

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
AV ABR AT AGNRT NAR, AT 5 M B W AT A

2% d B4E Course Objectives

~ AT OART ISAADBA 3 E AL, BISSCEFRZ W ~DIG I OWT, ZOFFLE FE 2@ CHARET S, 2, ~A
AR T SA ZAD RS L AL HTRE IR W~ DS I DWW TR I O L& 2 2T 5, ZhH2mLE T, HlE
SR C Tl 72 E L AT DAL TE DI D,

FI:Z B4E Course Goals

ZORFEDOR|EB XL T D#EYTY,

AT T SA R % AT BRI AL EFR M O LR LIS AIC W TE T 5,
KR TR A O e~ AL F L AT DEARE T HILENTES,
AT T ARG AW BIBRIF RO LIS R IOV T T& 5,

{2 % 5@ Course Schedule
AP OHE THE 2 RIBFH#ET 2,

L. A7 T AR RNt DO 2 5

2. A7 T INARE AW MLE T AT b 5o 2 0, IEBR AR, =1~ U—DNA

3. AT NARE NGBk AT

4. = AT, R AW AL BT EBISRBFZE~O i - microdroplet, ki 7, DDS BXL OV M., ARy 7O
TERRHT, LRI 1 DSy B - BT S A A

5. KT /AR

6. <AV OFARR—RD L B AT I

7. BRALFAA A RY—

8. IR—HT NIV AT DET =T FT N T TV AT I

EHPE (FE-ETHENDRHNELESE Homework
T ERNCEAT LB RHZ B 2L TRL, BROBIZ T ORI TREFERHIULI T2,
BE GEBNBEETHEMEL, B CEXR o ST 5, BRI O Z T = 7§ 570 O EE RS,

RAESEMDEHE LA X Grading System
FERERE (30%) LU AR —F (70%: SR L2 I BV TEAR) ICE A A T

=P ERBIEDEY Other Faculty Requirements

TX A - %5} 2 Textbooks
TXANIIREE T, WHHREREEAR T 5, TOM, BE LD CHREEEREN T2,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

EE L R= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
https://microfluidic.chips.jp/jp/

{i5# Additional Information
b > THEILE, DT b, BT OFREZH - BB TRIZENE XL,




F1B 4 Course Title s A F A (BEHE M 5 4y F 5% ) [Applied Biochemistry A (Advanced Functional
Polymer)]

5 &TER Subtitle

EE#B Instructor YefiE C [SATOH Toshifumi] COR2FFE ToEmF4ER)

BB Other Instructors | |[LIA FHR[YAMAMOTO Takuyal( T 22HF2ER%), LI FENG( L0580

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094310
HA Semester 1M (FF-5H) | BifI¥ Number of Credits 2

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

F+>131)>4'3—F Numbering Code CHEM_ELBIO 6111

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
EOFARK, WEEG, VeV EE, TUNNVES, ITFAVEE, T4 EE, B ES. SN T, &0 i,
By FakRE, EoTIRTR, M4y EEEEE)

2% B4E Course Objectives

T ENT e, Fro it 2 53 27D IIEm 0 T A O FiEmE R T 2 L ERH D, T2 TIHEELTE
DTARRDIERELI DIk 2 A FIELEORERAHEEL TV, KO ES FERIEZ T 622 AL 75, SbIT, 7Y
HIVEE, BFAVEE, T4V BEABLONESREDVE UV EAIEICLDBE A REFE Y, e Ui-fkhaent:
BT ORI T B FiEmE &I DT 5,

FI|3% H4Z Course Goals
Bex R EEHIEEETOEAHEBEZZY, RO T ERIEEHFE T2 BIELT 5, SHIT, VEV T EHEIEICLDEE
BREFDN, TR FEREL U7 REREME By T DR FHE A BRI BT D F ki a B o 28 BAZEE T2,

2% &HE Course Schedule

1. Ziegler-Natta fil#iE & : Ziegler—Natta MRIEOD B A, Ak oy 10— UGB GLABRAMNE, fCEBRAIME, 757
&, o BoAh) Stk B BIL T E 5,

2. AR M G A ae RO AT, AR 53+ O — UHEE I S - BRI BEL TR D,

3. AFRVAE G AR AEGORHE, A, T/~ —IZOWTEEL, ZOEAELFIALIZ@E 0 B0 F#EE T
D,

4. PARES PIRES ORI OVWTHEEL, ZOBEGIEZA M UIZBRETISR m 0 F M EHCE R 0 F M B0 73 F3%5
D,

5. HEifit LEH A ES  HfG LESH A B ORBKICOVWTHEEL, ZOERGELANALLT =TV VT I2F v
RBRIERENE R /3 F MO F 328 175,

6. ZVHNEE TN EEIGBLOZOESEICIVELNLR ~—DO—REEDFRHEIZ W THE T5,

1. 7 =AVEEG T AV EAKISBEIOZOEGIECIVELNHR v — O —KEEDFIZ OV TEE T 5,

8. WFALEE AT ALV EAGIEBIOZOEAIECIVELNLRY v —D— B ORI OV TEE T 5,

9. B IEARY ~ — DL L OHEREM FLBH %

EEHPE (FE-ETHENDRHNELESE Homework
HANCEATTOEER LG AT TN E G T D, MR EL-EEMEOL R — M E B FTITERL TS, 2, %%
T%, BERE U EEFEO TR —MEH T 5,

RAESEMDEHE LA X Grading System

FRIELT, 2RO THILL Lo 2 GG O 5 : 8375, oL (D) FEREEE(20%) L)L AR — N80 %) Lo TR 3~
%, LIR—NCIEE S T A RBLOE 5 T O TR FHI B T2 R mFk &2 R o QD) Fiz, il DS ia BB E T
D% FEHEIZRHM 5, 75 (100 m~90 s) <8 (89 s~80 £1) « B (79 sA~70 &)« A (69 si~60 &) « R A[ (60 SAKT)

TF AR F]F Textbooks
FRIZHE BT L7220, TES A b ) ORBFEITE, LR T2 0 7R ) R EE, TR —, & HIER
B, R AT T4 T4 ) BB EIZ LT ETEE 720, The documents will be distributed.

FEEISE R Reading List
KEFEBE @or TR B e s — '8 R sk L A = 77 127, 2000

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://poly—ac.eng.hokudai.ac.jp/
http://cma.eng.hokudai.ac.jp/index.html

{i5# Additional Information
BT TITOET,
FEAMIE ELMS THRANLET,




FLE 4 Course Title

{58 S b #%[ Topical Lectures in Chemical Sciences and Engineering]

FEZEREA Subtitle

E{T# 8 Instructor

A E PER IMURAKAMI Yotal (R BrBRAEAF 52 5%)

{84 % B Other Instructors

F BFERI Course Type

BAEEE Year 2023 B S Z|ZFES Course Number 094401
EARS Semester A E Bifs7 ¥ Number of Credits 1
2% M Type of Class o W& IR Year of Eligible Student ~

& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6201

18 R E1H Other Information

BERERMEA Class Method

F—J—F Key Words
e deim bR gE, S EGERD, S

JERE

23D H4E Course Objectives

WIA%IWELLH ENEIZ

HEJ1% %D,

SRR TR ST OB BT JEIC DUV TRER ATV EIFRAZRBE SR B 21T H 720 I B

EUE B 4§ Course Goals

RFEROTEHIRIILL TO@EY THD.
et b O i SRk Al L TR TS,
S ENGER LA AR AL THA7Rasia =7 —2a B TED.

¥ FHE Course Schedule

%Eéiﬁt@%kéﬁﬂﬂlﬂﬁi@%ﬁ@ FIZ 30T DR et ORI 2 JEFE TR L Th bW ISP L it e T

jo
EFEFE (FE EBE)EOARELES E Homework

BB THNENTHERNRIC

P 192,

BT D sCa kgL, i BANAOEEZITILELIT, % AT OV R—MER OO DE

BT D E#ELF ik Grading System
JRHIEL T, SHEHREFE(20%), LR—NB0%NZ L » CREA 95,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title M AAL ST S i 7% (Internship]

FEZEREA Subtitle

H %A Instructor filidt A 8 [SENBOKU Hisanori] (KB T5ARF220%)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094402
HAM Semester 2751 (k) Bi {78 Number of Credits 1
ZERWEE Type of Class A H =2y WRER Year of Eligible Student ~
—
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELCOM 6212
1% R =18 Other Information
BEEEH K Class Method

F—r)—K Key Words
EN WA 2 — iy, BEE R

2% BE Course Objectives

¥ FEEIZBOTHODHFERMROF U T IZBE L2 EER ATV, TSNS Z LI H B DM
B B BlOE AT,

T, WAL 2 — o7 IR, EERRBZRD, BN TS L0 TN B IER-CH 28 1532,

FIZ B4Z Course Goals

IRB LD BIEED, asa =/ —al B8], 55N, EEET), MEry N —7-a3a =T (B 1% % m L3,
FIE B NI IEE L L TORmERREZE DD,

WAL 2= 2y TN T, IRIE S CORBRE BRI 2B IO T, EEL L oLFRFE~HESED,

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

. S

55 (BIEBETIERWY)

L AE =y T D ER (2 BRE~2 #H)

5. AL B =V Uy T T REREE O AN O, #iEs

W

#FEPE (FE - EE)EOARELESE Homework
AL B — 2y T RNCERIHE D —HBE LT, 45 B BHE SIIL Uiz T A e BB Y 2179,

BB D EEE LA L Grading System
JFRHIELT, WHERK TRICHERRICE T AL AR — O EZRL, 7'vr 75 ERITB W THER RO R R ZI TV (HEIA
H =y T DA ITHEGRICED), LR —MEHEME S TORKRIZIVFTMETI T,

=P ERBIEDEY Other Faculty Requirements

TX A #FE Textbooks
ERHLZW

IS ERE Reading List
fER L0

B BHR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title (b2 2 3254 Industrial Practice in Chemical Processes]

FEZEREA Subtitle

H %A Instructor ER)I E [HASEGAWA Junya] (ftiCRHAF 00T

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094403
HA Semester £ BAGT 3 Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_ELCOM 5200

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
PESESEY WFFEBATS, (LT, pE i

23D H4E Course Objectives

FEZESCA N RITEDH — M TITHEL CO AR R FPARERLRE RETHFAILIEDRETEDINEITSI DM,
FARFE T ZRD I TNDDDE 5 DA T ORI R, R A 222 TR L CHHEET, HELWL T, EER
R TEILENDIZ LD BRI A A— D% D | 515D H 3 Ok AP D 5 I7 ¢, 2L DRDY FIZHOWNTDEZ TV
LEAELLTCOET,

FI|3% H4Z Course Goals

PFEER NN FEFTEE O — R TR 2T WS M LG I H DL FH TS AL F R EORE H AL F R LI 8D 55
RO AT I L BB LTS LT LS TROOND LM EITM0 G, Fio, EEESITBITHMREOHY I, Bl fm
B ZEOMR, RERE~DEE, L2 ~DEHRBEOEEHFEIC OV THFEEL, MWREEZHRIZEEZBELTOE
j—

2 51E Course Schedule

PEZE O NS RITEE D — R T EAT > TOA L EHINE AL F R EOREF LB TREERITOVET, EHHEEL
LCRI#LET, BRICOWTIIESME S BTSN,

SR NEOVASE S a1 Y S O Pab ST/M G S

1. AEZEDHTFEBHFE DAl (2 [A) «

EETITON TSR BRIZONT, 2O 502 E 25 5 D I BRR 72 R si,

2. ALFEIE DR L EFRE (2 7))

(LB ORI IR L LT a— SV R RIS KD RRRERR TE - WF TRk IE L2 DWW T BRI 228 2 TR,

3. fE=TROOENDILFEFE (2 [F]) :

INFETORBNEZ I R RIHEDLE RO LNDHETIRC, FEDIBIZFEA TEIRNEFIH/EIZONT, 5
W SLIT DM DR A B F 2 TR,

4 ALFEAMT LR A (2 [\

(BB DB BRI KT EBE O BESERVMAAIZHOWTOMB, £/o, =X —-REREEZ &0 | Bt/ fE/etta S
SVICEIRT DA T OV TDE L,

#FEPE (FE - EE)EOARELESE Homework
BRENFIZOWTREIETITEY,

FEST M D E#ELF L Grading System

JFRAIEU T, 2 EE 7.5 BILL_EO &2 Rl o5&t L35,
RIET DA AN R mEi 75,

DR IATHIINT AND AR L - TRl T2,

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks
BRI EITHREE T, AL ST — KA M A5,

Textbooks are not used. Slides prepared with PowerPoint are used.

EE i K= Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information
PR LC, 10 HICBRET D TE T, Bl A LBEICOW TR VR EBRL £,




F1 B4 Course Title ~A 2w} /{tZ[Micro-Nanochemistry]

FEZEREA Subtitle

FEZE Instructor IR 4K INAKASAKA Yuta] ORFRRE T22HFZ2R7)

$HLZ B Other Instructors | FH# HX[MURAKOSHI Kei](fiéﬁﬁn&:) ¥ FHE[UENO Kosell(BR2AFERE), R K
Z[TOKESHI Manabul( T.Z28F720¢8), & T SC[TANI Hirofumi](T.22AFZERE)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094404
HA Semester 275 (BK) BAGT 3 Number of Credits 1

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

F+>131)>4'3—F Numbering Code CHEM_ELCOM 5222

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
~A7vfb T, T ALE, BN, LT, _AF T, A oa) T oM —, H— A Sy ERE

2% d B4E Course Objectives

1990 AEMRWIFENS AR B L CE/z~v A7 uA— b ~F ) A— VIR B DAL e DB LR A5 5 BRI, SR
TR AL~ A rua~F HMbETF v 7 ORIRIECE ORI L - B2 &0, bR B I b~Ara - F HMbZORENC
DONWTHEET A,

FI:Z B4E Course Goals
<A F EFEOHGET I TIIM B ORGIN TiEOF| AN EAE L 705, 37 LFITIBWWTHIGL 40 38l 2 O
I/i@ﬁfikﬁ@i%fiﬁ%ﬁ”ékﬁ 2 ZNDMEEARFRICE D IR SN T D E B fif 92, 20 LT, IsKFIHEND LD
iﬁotﬂz%ﬁ"/7 AT F T, ’\74’713)775“*7‘&5@%@(&%'“% IOWCEHRET S, F7=, T /MLFO MBS 76 THD
— Ty T LV OEREESCFH A EARL . IR OBFIEEN I DUV CTRIERE B 1201 D,

E#n‘l‘ﬁ Course Schedule

WA, v A1 F A= MVERORHEITXEEIZRIEL, LFOHRLT, SAARPLERICLFI SN >2oHY, B354
B3k R OB OB L U TR 2 BRI o TWD, RFERIZB W T, v A 7a-F M0 ZEfE LI D6 BF O RGHIIN
TIEOFRERE~ A7 F HMEFETF v T ORAIRNEICOW TR L2, ZDIHELTOR—Z L~ A 705347 AT 2 (micro
total analysis system: micro—TAS), NAAF 7L, ~A 70T 72— E OB EZERT 5, 2, B—R 1L~
OFAEFHANZ DWW THIRRR T 5, ZOXI B A B LT, v~/ T MbFEOEEM L4 % ORI OW TS5,
(A= 2 28A])

(E% B4 72 H)

BE—LZ2 WY T T 7 LD T~ A7 m - F & & OF AAER IOV TR 5, F7-, Setsmz 5] A
L7cAb Ty 7O FIH U2 3 TEMEIZ I SOt — SR I2 B L CERBIZ R L TR 2,

(FHgk &% 72 [A])

BURO S TALF - BRI FOFBITHE T 53 T L~V OEECFHAZ FRRIC LT, AHRICBW X, B~ T T
UL OERAE  FHINZ KOG 22D D28 555 TALF - VB R F O RHEE . B ERU TRER T 5,

(R /2 [A])

~ A7 F HEFEORE L LACET T S AT T T ORE ALFIC I T DB AR T 5, Fo, RITHOLFETF T
AT T DFERF R TR T D,

(B 1E3 71 (1)

HFGART FGAF 772 &/ FREER DB LIS ANAA T T OAERIEL &6, A RBEYE OFHAEE & D R O
WHoEE, EplE R L TR T 5,

(IR AER1 D)

~A7a)T 72— ORREFTIEIC OV TEFZ R L TR T D,

E#{EEPE (FE - EE)EOREESE Homework
LV OB AT R R LR E O E

AESTE D E#EL A% Grading System
HERBEE (30%) ELAN—1 (70% ; BT IS IV THER) IS LD G 5T,

TX AR -HFE Textbooks
7oL, MEH, BEERA TS

FEEISE R Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information




F1B 4 Course Title Ay b 4R Modern Trends in Biomolecular Chemistry]

FEZEREA Subtitle

%8 Instructor WO fnsE [SAKAGUCHI Kazuyasu] (KEFREER AR 2657

HLYEE Other Instructors | #7 I £EK[IMURAKAMI Yota](BRZZAFZERT), AR —BRIMATSUMOTO Kenichiro|( T 24
ZEBe), PN #[UCHIDA Takeshil(BRZAF4ERT), FE FEEIMINAMI Atsushi] (R ZERE),
HE FERITAIIMA Kenjil(TZ40F5ERE), /MR ZRAETOGASAWARA Yasushil( T SA/F7ER%)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094405
HARS Semester 15 () B {7 Number of Credits 1

2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 5230

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
BEESR, 2o TS, TRt BRAR, A AR, B, CIRIREIFEY), A AR~ —, B

2% B4E Course Objectives
o, B, EBFR, REREOEAIRAEDTIZEITD, EMICEOLL L FHOA K, #HiEBIUOMREOBME) D T ZH
OB RO, Tk, fTEIc OV CTE AT 5,

F| 3% B4§ Course Goals
B, 2o \7ERE, Blaties, “IRIEREY), A4 R ~—, BEF LR E DAL, HHW, BE, RIESE CO
MY ZIZB L CEM S LB R D OB 2R 5,

{2 % 5@ Course Schedule
BB B D84 DALY, LLFOIEHIZOWT, B LERIEMONEIZ W TR T D,

. FEHEAY RNA
 BLEARTFRTET 2w OV O fiftt

L BURTEITRT DS BARTE AL RE

. AREN EE CRE DT AR

NI FUTE AW e a— 2O AR EE DA
. BAEMRR AL B OB L FEEEE P

. R DEB OSBRI~ EE 2D

. AR T D IR ES O£ A B

0 N O Uk W=

#FEPE (FE - EE)EOARELESE Homework
BIONFIKHE LTS E 5.2, LIR—MIFEDDILIZLES T, IVEFEHED S,

FESTE M D E#ELF L Grading System
HIE S 70% DL LGN S L7 D B IR AR YE, BRI EE (30%), LBl DEFRN A I T 5L R —k (T0%IZE > TR 3
ZJO

=P ERBIEDEY Other Faculty Requirements

TX AL F = Textbooks
T E R A EAT T D,

FEEISE R Reading List

ZMR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1H4 Course Title WAL E 3 T Modern Trends in Physical and Material Chemistry)[Modern Trends in
Physical and Material Chemistry]

5 &TER Subtitle

EHE# B Instructor Wt JERSE IMATSUI Masaki] (&P PL2AF 92 E)

L 8 Other Instructors | =M [EBH[KUWATA Naoakil('E - M EMIFZekEAE), FA F5M[AOKI Yoshitakal( (LSS
Be), fRA & [IIDA Kenjil(flREERIZAFZERT), #8585 F1ZZ[FUKUSHIMA Tomohiro (BEZ:AJF
Fele), 2378 BEINASU Akira](FRZ2AFFERE)

F HFE3I Course Type

BASEEEE Year 2023 B &S Course Number 094406
HARS Semester Erp B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& FEl VS X Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 5241

## B EIH Other Information

B EEEH K Class Method

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

2% d B4E Course Objectives

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

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

FI|3% H4Z Course Goals

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

{22 5HE Course Schedule

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

List of lecture titles in this course

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

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

*Molecular recognition electronics based on materials chemistry

*Development of Metastable Nanomaterials for Next Generation Battery Cathodes

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

EHPE (FE-ETHENDRHNELESE Homework

Students will be required to submit reports after the lectures.

RAESEMDEHE LA X Grading System

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

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

EE i K= Reading List

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

B D HR—L_R— Websites of Laboratory
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/
https://www.cse.hokudai.ac.jp/en/

{i5# Additional Information




F1 B4 Course Title WA (bS5 0 Modern Trends in Organic Chemistry and Biological Chemistry)[Modern
Trends in Organic Chemistry and Biological Chemistry]

5% 7EH Subtitle

EHE# B Instructor JEBYR % [TOKESHI Manabu] (K2 TR R 52557%)

L B Other Instructors | /)NEJF ZRAE[OGASAWARA Yasushi](LEHFZERR), E5ek [EFIMAEKI Masatoshi]((L %
TFERTE), S HR[KAMADA Ruil(BRZMFZERE), A4E fE#AISHIGAKI Yusuke](BEFAFSE
Be), HE B KHELYURINO Taigal(TZ2WFERE), KH K E[IYONEDA Tomokil( T2 FERT)

F HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 094407
HARS Semester Erp B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& FEl VS X Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 5251

## B EIH Other Information

B EEEH K Class Method

F—r)—K Key Words
HE AR, BREA LY, ROSEECY, AR, APby, ICHAEMLSE, ~A/7a A7 2MuE

2% B4E Course Objectives

FR L - A0 B O-RBIZA RELODORHVET, RS T, SRR LS AW b0 B Ot EHifE 9
5 T LR D AR SICHOWTEE L, &FTOR U RICHOWTHIBLL 7212 12 BIEROAFZE R BIC OV TR UET,

HRELS: - AL GEORR 2 72 Ry Z AT OW TR L £, RO F b AL FEIcBEL T B 07 AT 7
DR-EEE LR —MNET HINTRD LN BETT,

FI:Z B4E Course Goals

L. Zeds 22 AR b7 - AT B O A BT 5 LT BEL R D AR ERIZ DUV TR T & 5,
2. T OE BT ML FEDO R Y I AZ DN TP T& D,

3. N\ T TR BB HE ORI THImL ., TR T AN TED,

4. BEDTAT T HBEVIAER IR EN TED,

2% &HE Course Schedule

L. AL ARENC A7V AT MEFEAFT v A 70V AT MU RO L e~ A 70y AT MU 2 B35 £ T
BRI EZ FOET,

2. Sl A7 R AT MU RO A7 0T AT MU OV TR LE T,

3. SURAEML  BRGIE DRSO Y I OWTIRATLET,

4. S AL A IO T A R RSB L B B RO B e mit Fe i L 9,

5. SEIA B L T AT B AR D730 DB & B AL 5 T2 F A R I B I 0 HA (O xS 49
e O =S I

6. Selmf i AL RSBmO E AL AT OV TR LETS

7. FESEAHEA UL BSOS ROREE RIS WG BIE D BEMIZ W TR LET,

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

EEHPE (FE-ETHENDRHNELESE Homework
AEE T, wEREE (LR =N N E2oh, fRESNH B S TICi_RELET,

FESTE M D E#ELF L Grading System
FEREFE(20%) LR —FBOWIZE > TEHMBIL 97, LAR—NE, & RHEIGEM O RICHE->TIRELE T, 2RO 7 FLL
L OHENFA T D720 DAL ST,

=P ERBIE DS Other Faculty Requirements

TX AR -HFE Textbooks

FEEISE R Reading List

BHAR—LR— Websites

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

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




FLE 4 Course Title FERE AL HFEm Introductory Physical Chemistry]

FEZEREA Subtitle

E %A Instructor K 4% IMURAKOSHI Keil (k=B =2aF 7257

BB Other Instructors | A 4F 1E—HER[ISHIMORI Koichiro] BRFAFZERR), SLH EEIIMARUTA Goro] BRFAFSERE)

1 HFE3I Course Type

BASEAEBE Year 2023 BFMEIE|ZFE S Course Number 094408
HARS Semester 1223 (F) B {7 Number of Credits 1
BEMRE Type of Class B FIEREENR Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELCOM 5002

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
S HEVE, S, R, S

123D BH4E Course Objectives
LR O EEREAREIE (0 FHLEE, 5065, £im, PSS ER) OBMOMRE, TNOE LT 2I0HE S D=L
DE R BBARRAL, (LFHCRBT BN B 2 7, FIEOEBHICOWGER T D,

F| 3% B4§ Course Goals
STEIEE, S, Fl, Tl EE ROV ST L RO AR EE AT A L1280, HS )b TRl
ZHR L AERBEL, ST LUV THEBEZDEES 1D D,

12 % 51E Course Schedule
1. TEAEFREICRITDEEE] (TR 2B L5 22 B2, 21 BB LON 6 3)

FHEEEOHLDLT RT—E) 2B L, ZORERE (LEED, SPMAE) IZo oW T##R T2,

« R E & SOS (AR SOR) O FEARBITRE IR~ 5,

AL B EERET 52 TOFMERERDENEEEL, ZTNNEXEFKET EOIIREREFONE, EHMF
BEHANVDCVE—IIZBE LRGN TN =X — B o X (R E /e L) 2 FIR T,
2. [EHEARTIVEREI ARV | (TR AW b 12 77)

< FBE T2 T B D EBRFIELGLNAERICONWTERT 5,

3. MBETER I BLOTEAILE] (T AMEM LS 13 BRIV 14 7)

ORISRy Ty L O FBFER LR Tk, BI O OEMER~OERAIZOW TR T 5,
4. I55+FBJEYE] (TS AP LS 10 3)

RS T OARFERE R ITOW T, S FRUEIRICE DV GEER TS,

BT T OBEIREDEMI N T | oy r VIEOIEEZ T D,

EHPE (FE-ETHENDRHNELESE Homework
KBHBHIZT TV ATD,

RAESEMDEHE LA X Grading System
JFRAIEL T, 2R OSEILL ED % RO S L 35, FEREE(30%), LR —MN70%)18-> i3,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

EHIETE RS Reading List
Physical Chemistry 10th edition,”P. W. Atkins, Julio De Paula:Oxford University Press, 2014

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
LV DR E (TR AT B ) BB, EARFHEEZ DRI OV TR T D,




F1 B4 Course Title AL 2535 [ Frontiers of Inorganic Chemistry]

FEZEREA Subtitle

H %A Instructor /bR JERE [KOBAYASHI Atsushi] (REBE B2 5ERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094409
HA Semester 1778 (F) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 5012

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
&JRSEIR, BRLT, MEHMES, 8B B2, Sttt £

23D H4E Course Objectives

MR - AT LR B L 7 B B A S L I e SR O A SRR~ D IR BRI DWW TR 372, FrIC, M- AT b0 2<O%mIc
BOWTHEOEH &R EE RO T A M E S R OMEE - BN OV T, B TR E RO~ — I A& RN — A ZE T BB XKL
SOV S AR e e RABHZ L& BHET 5,

FI:ZE B4E Course Goals

1) BAr B BAE L . @R EE RO E FHIRESC RIS HEZ T TED,

2) v — W ABGR A BRRL . W ORRAE LRSI 1T D EREN /) OTE L RRRE A S B T 5,

3) & B SRR R AR DN L I T ) A — U OR TR B A O RE A FRMR L, T O FE A& 5,
4) B2 72 R TRIMEN A& B EE IR CIE— A WE S IR O EEME A PR L . AR FIZ2b - Tl T& 5,

{2 %5 Course Schedule

. EROL TS ERR O S LI

. AR SERD UG BUNL - ARG S BB
. EHEEBTBISOGE N T AL

. REIL 6T R

LTI E S UM B o B

LTI RE BRI SC OB

O U WN

#FEPE (FE - EE)EOARELESE Homework

1. PRI R EIND/ N T ANREEZ IR EEER ETICEIZE L TEEN,

2. BRI E CICEHT DM S DR S 2 G D T L R — B L, ZNE > TN —T RRTEHIHMERK T DM
BERHVET,

RAESEMDEHE LA X Grading System
JRANE U TR O TEILL B & AR O S L, (DERIORZEICBIT /T AM40%), (2) L R—rBLUOT1LE
T —ar(60%). IZEVFHmT 5,

=P ERBIE DS Other Faculty Requirements

TF AR ZFF Textbooks

FEEISE R Reading List
Shriver & Atkins’ Inorganic Chemistry,” Peter Atkins: Oxford University Press, 2010

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ " cc/lectures/

{i5# Additional Information
a7 A L AJEGUIE B AL RS 1L DB S ELMS & Zoom R LI=A L T4 RT3 RN HV ET,




F1 B4 Course Title B S 45 Special Lecture on Organic Chemistry]

FEZEREA Subtitle

E %A Instructor A =R [TANINO Keiji] (RZB2EL2MF 5252

B4 Z B Other Instructors | {JHi% EE[ITOH Hajime](T5HFZERE)

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 094410
HARS Semester 1273 () B {7 Number of Credits 1
BERRE Type of Class i XHERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELCOM 5262

1% R =18 Other Information

BEEEH K Class Method

F—rJ)—FK Key Words
AR EE LT ROCEBL:, AR Y, AEA L, mo e

123D BH4E Course Objectives
AL B L OBIE D B O Rl ORFFR B R & AR Z T L e b2 ZE ok 2B L2 B D, 728, AL Fa2 s
FIELZRWEZ R LB L, JLRE) 22 FIH L O E RRIE D T E THD,

F| 3% B4§ Course Goals
EEEWILT, ROSAERILS, BERILT. ALY, BXOE S L3258 iR AW AL 2R S 24 b=
NATGATHY B S st e OBUR - B2 A ST R ORI O W CE R AR D D,

2% 51E Course Schedule
1) ARG L
2) RF IR IO D KAk
3) B EM~DERRIEBEADTDOFHTiE Ry R Le il
4) RIRW BB R D AT — DB Fi I fifil
5) C-H — O KFEHE G : 43 TBELFIHIHNZ d0 1 D5 EI & 7 itk
6) BRI SR Al D% B
) W DNSRA TSR DA RRIE : AR R EFER A R ODE NI

#BPE (FE-EE)SENDHEBESE Homework
F L= AEATITHD, TF EE LR —FOIERRIZOWTE, B0 Y FIZ LD RIS &,

RIESEM D EZEL A% Grading System
JFRIEL T, 2B O 7E L EO S 2 BUERHI O 5 L35, FHERERE(20%), BEULAR—R2[EI(S0WIZL > TRHE95,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

Textbooks are not assigned.

SEZ 5 K™ Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title FEIE A (b 45w Introduction to Basic Biological Chemistry]

FEZEREA Subtitle

FEZE Instructor A R [IMURAKAMI Yota] (RFEBEL M IE0L)

HL B Other Instructors | Hilif] SEZ(TAKAOKA Akinori]GE A&7 Hl A FEAT), A CIFIIMOTEGI Fumiol GEAE T
IR ZE )

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094411

HAM Semester fEr Bi {78 Number of Credits 1

2 EMEE Type of Class T FERENR Year of Eligible Student ~

& FEl VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 5021

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
HIBRHATEE oML, BE TR, TR T 472 BAEE T s | BRYE | ABaFE et BrE

2% d B4E Course Objectives

FEREHEFE, AR b, S M OIERI R E DA MBI A X G Z OHIEEERE O S T IOV TERE B 209, &
BIZZNHOHIERE DTN E D IR A ZE TR B ORI 2D O ThiEmm T2, IBIZ, MRS T OB EZ A
A—=VL T DI DT 7 ) — IOV THIRN T2,

F| 3% B4§ Course Goals
B M EsE, o ARIE BRI O RIS O JEE A BEAE L | E DI T 2505 O AR B2 2R 55,

2 £ 51E Course Schedule

1 HE: AR

AR FANEDAL T VT TV A

2 HE &

A RBG R 1T B3 7 MR EED 4y F HA%
3,4 HH AT EFER

BAR T HEBL LR 53 L O S

EHPE (FE-ETHENDRHNELESE Homework
RO RNBZRBIETITEE L TLZE,

RAESEMDEHE LA X Grading System
PEIZ OV TOL R —MEH(100%)

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

FEEI5E R E Reading List

BMBAR—LR— Websites

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

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title oy b 4R Molecular Physical Chemistry]

FEZEREA Subtitle

F{EHE Instructor e {Z—BB [SATOH Shinichiro] (%% T 5202

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094412
HA Semester 1778 (F) BAGT 3 Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_ELCOM 5100

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
115, B, Stark 2%, Zeeman Zh A, JEWRUL i, YeHLEL

23D H4E Course Objectives

F IV AT ADORAR BRI E RSN E R AR THD,

FHREROR T NF/ BT FRORBEAHREL T, RRFE T TRENG (B, B35, 175 LOMEERE, EWIR
RED BBV GG B L ORI A OB B B aRE O TREE AT,

Stark ZhE, Zeeman ZhiR, 77V T N -T—NVATJEEZHOWNT, KFBIFRTEEM &L CEREERIZERDED,

FI|3% H4Z Course Goals
T RERE DR G ERHM O B 1% B (AT D LRI, ERRIC R TR B2 DRE hE & L B35,

12 % 51E Course Schedule

TEFRIBOE BN FEMHIR R B L OWEE RO E FIREEIC DWW COBENELRIZ DWW TRET T2,

Stark ZhEREGRE KBTI — R IMBEL PMER LI REO =R LX — WAL D Stark 43 ZUTDWTIHAND, ZIRD Stark
RSy TR L& BRI D,

Zeeman ZNHEEWMER KBIF IR INBRIR MER LI O = 2L F—HELLD Zeeman HFUTHOWTHAD, ZIRD
Zeeman LR LER A BRI D,

Ty T W D= VAS) FERGE 5 - W AB) < 35 e SO L B - AL E NS B3y F W h & B EhimIc LW BRfE 35,
REEICIR A 3 2B Blim  RERICIRAFE T ABEER IS OV TBHE L, R e )X —ICB T 2R ENE, 7 oA IDEaN% A
PR 5,

SO - gt BRI ST, HH, T~ 8L B3 2 £ E R LA B 2 W HfiE 35,

EHPE (FE-ETHENDRHNELESE Homework
FEHEREOE T NFLLITE BRI OWTEE L TBLZE, SENEICOW T BEREEZR T 0T, LTRHT52
L

ARl D EHEL AL Grading System

FRIELT, 2RO TEILL Lo &2 BREREM OS5, (DFHERERE©20%), OUAR—N80%)IZE> TRl 2, L
R—FCIIREDOT—~ITOVT

OHROEEVE, FHIRRER CIIEMEN S 2395,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
BB AL OREHRE R R B — LS I, 1999

FEEISE R Reading List

ZMR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://cma.eng.hokudai.ac.jp/

{i5# Additional Information
FICB VTR AT D LI LAUCHET Hal 8 (TR /52 %L TLH2E




F1 B4 Course Title WA SRR 4 im[Structural Analysis of Inorganic Materials]

FEZEREA Subtitle

E{T# 8 Instructor =Jf Z [MIURA Akira] (K= T2AF5E8%)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094413
HA Semester 1778 (F) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 5112

1% R =18 Other Information

BERHEA Class Method

F—J—F Key Words
X RS S G AT, BT EAREE, TP, X AR, EAR NMR, #8Abs

23D H4E Course Objectives
YR OME #HFE T D L TR AR THDHRE A& OFNTIE THD, X Bj, BB X O MEF BT O BRI 7T T ka5
5o EHIT, X BRI, BA NMR, & W TaREERRATIC W TS, BRSO EBEL IR 975,

FI|3% B4E Course Goals

PTG OV TH O, KL E 5 E 0 ORI OWTEET 5, B IEMEEIC LD AT B O AT EDL F 55,
T EIPTICED, BREECKFE R EORITTHRE G TEE NSO DTG EMET 5, XBRRIL S Y iEO R EZ SO
FIHTIEEDENEZ DS FIZ DWW TERAET 5, FER NMR & W7o A B ORERITIZ DWW TS,

12 % 51E Course Schedule
1. XBRTOUNT O KR N3k
X AROFEABIOWIPT, BEL, WU E W EE O BAERIZBI T 2 IOV TES,
2. X BRET
X BREHTIC S DA B O S ATIED B L FBR T IEIC OV TS, X BEFTOL ELRETT D4t Witk DORLE . fbih
TGS RN D FERE L 72 D5 AR & R T B L OVZERIFEZ DWW TEO, EROEATFIZEE T X MREFTTHLICTESZ 28
i35,
3. hERR BT
HE TR XA L L Z OFE W E R D S0, fEERIT A WG A OFLSE 25,
4. XHRIINL » X HRHCEL
XA KT X AL OB A O, Z O ISV TEARS 5,
5. BT
B BB LD TR B O 3 HTIRIZ DN TS,
6. [ NMR
B & NMR % FVN - SRR B OAREIE T IZ DUV TS,
7. #HEA R
DFT #tET — 4 A = AD S F 5,
8. b

EHPE (FE-ETHENDRHNELESE Homework
FENE DI FIEZ S B OWFSERI SR E O EZ DR E 20 C, LR — Mgt 35,

FEST M D E#ELF L Grading System
(HLR—F40%) B L) ZHRABR60% NS> TEHE 45, HRABRIIL R —heT285E501385,

=P ERBIEDEY Other Faculty Requirements

TF AR F]F Textbooks
HREITHNT, TV NEEATT D,

FEEISE R Reading List
TR X B SMENT 27 Dibm D X SRS ST 22 BIE AL SRR, 2000
TIIVIADF XTI AV —ar Hiit AR EIIv AR

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://www.eng.hokudai.ac.jp/labo/inorgsyn/

{ig# Additional Information

EREATEHZ B 3 D ERAITIEIC DWW CRER T2 L2400, Bl b, Mgk, BIRL, s EHME 22 B 32 568
kA ST D,

MR B OSSR T2 AR e ik A R D e E LY,




F1 B4 Course Title MBI L 22453 [ Corrosion Engineering]

FEZEREA Subtitle

FEZE Instructor PRI Y58 ([HABAZAKI Hiroki] (X% F% T2 52R%)

$HL2 B Other Instructors | EH (T EAFZERE & B #d%)

1 HFE3I Course Type

BAEEE Year 2023 B 2]%ES Course Number 094414
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELCOM 5122

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
SJEMEL JBR, R, BRIHE, &

1232 D H4E Course Objectives

ZLOMEIEORRBET A RMERA SN TOBM RO L IL, BRI S & MR - B SE A7 ISR ICEE R BETH D,
LIe3o T HLD AN =X DA BEL | MR O iz TRIL B REME 52813, TEOEELRED —>ThoH, Al
£ TIL BRBS O, REBWRER-HIof], ERBGILE, A EIOBR S, B REE - Fm O 5 157 S &R
T2,

FI:Z B4E Course Goals

PRI S AN B R HR O,
JEEEHEE RO ERNRRNFEEET D,

- EHMZRREEIZ T2 T30 FEEZBRE 5,

2 51E Course Schedule

1. 131z

JERIANEREK LB REIAN

FEERBE (WK, MK, T8 T OMAFEERED) (231 8k B O R LS
2. BB/ BEBEOF RIS (BRI FERIGR)

BN, EEYETERENL ., LTS, BAL — B L MR O R (Tafel LRI, WEILBOELSE) . AEIRE
<& JE — /KRIREEX (Pourbaix Diagram,2) .

& JB— =i EESE R IR RE X (Ellingham Diagram %%)

3. BFERJEM B OB B DR

GBI D

WG R

REE A (RESREME R, LA, TEEEA RIS R IS B REN., KEML, BREY, Tn—rar-an—vs
v RIS )

4. PR EAlT

PR O H8

BRI TA= 7 HoX (i NI DoZ | CrdoX)
-ERALFRIRRE (DY — &)

THEAE (KA A, ATV LR, F22 TAI= A S,

5. JE R ORNT - FAM L

- J& B R AT H AN AR

BT fRBT A

< FEAMBAT R F . RS

- B - BB 1 B Al

#RFEE (FPE-HBEFORNB LS E Homework
EROAIRICIE, TXAMP - Zdt A, Fio, VAR —MARHT I EB/BE TN TS,

AESTE M D E#EL A% Grading System
LR — N (60%) LFE3EIC BT D3R~ DB (40%)

TF AR F]F Textbooks
G R AT T F (Lecture materials will be distributed.)

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title A& IR 5[ Bioresources Chemistry]

FEZEREA Subtitle

EI# 8 Instructor HE @k [TAJIMA Kenji] CREEBE T 22F5ERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094415
HA Semester 1778 (F) BAGT 3 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 5132

1% R =18 Other Information

BERHEA Class Method

*—0— FKeyWords
KIREL T THEL, BREEFRFRA B, RIERaX L TV EE, ;)77 A 38— RIFUTELa—R aF—F

23D H4E Course Objectives

RS TIXEDICBITDEAREN THOMIE R L CODWE T, RESKRIE, B, S0 T06050, D

TERMICELIFETDE D FIERARE S TEMFENE IV NERFIALTETWD, 22T _ngf%ﬁ/\%(b\m:z
AU, EWENE 5 T) OBES LSO R LT=06, Zh oo m ERI L ORE (LI F‘a?]?“7fﬂ‘&% 2535,

F| 3% B4§ Course Goals
HARFUCE FITIFAETDE I, Sk, V7=, NAT R AT VR EDAEWEIRE S FIZOWT, TNHDE Ak
1, i, MR ERL, 2R oIS AIZOWT, RO ILETHFT 5018, MENE A OO O ELut milks 2o 5,

2 51E Course Schedule

HAB R mE T a
CMBIEL TR E S T

ra—=

CARVeR BT VA R

T ITTAN— (3T—H)

LTI AN (R R —R)

LT ITFAN= (NI TIT R E—R)
. LAR—MER

CO 3 O O = W DN —

#FEPE (TH-EEEOHNELESE Homework
HRONFIIIHE LR E 5.2, LAR—OIER A2/, B ORFOFWGR LEHMRL, LR —NMIFELDHILILEST,
SO ERD D,

ﬁﬁﬁéﬂzﬁﬁo)gﬁ&jﬁf Grading System

BRI T RO LR —MEHIZ L > TRHMM T 5, BUEIL, EERE S TR O TG L EEENE, BL O OIS HIZE 32 568
%D%’EP?O’CP%)?E} LR—hDO RIS OB BB SN QOB B R YEIZ T35, 75:90 LAk, #:80 L4
b, B70 LR, W60 AL,

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks
i EE RN T D, BB ELE T D, HEETH R,

SEZ 5 E K™ Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information
Bib > CTED HEFBLOENFORRELEEL CZENEELL, AT, EIR 30 £FREETS,




FLB 4 Course Title b2 AR AP [Introduction to Chemical Reaction Design and Discovery]

5 &TER Subtitle

EE#A Instructor BR 5% [JIN Mingoo] (Al BAIF JEREAEA L 2 SOSBI BRATE ZEHL )

B4 Z B Other Instructors | &  #[Min Gaol, HUANG Chung-Yang, SIDOROV Pavel, #*[H Z%1+[AKAMA Tomoko],
LIST Benjamin

F BFERI Course Type

BB Year 2023 B[4 2| %S Course Number 094416
HARS Semester 158 (B2) B {7 Number of Credits 1
ZEWEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 5271

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
Design of Chemical reaction and molecular assembly with functions, Chemoinformatics, Computational Chemistry

2% B4E Course Objectives

This course introduces a brand—new research way for investigating molecular chemistry. Especially, the design of new chemical
reactions and molecular assembly systems with photo—physical functions will be gently introduced, and the methodology for
these research subjects will be described. Also, the basics of computational chemistry and chemoinformatics to solve chemical
problems will be introduced. Totally four sessions will be delivered to introduce these contents.

1. Applications of Transition Metal Catalysis:

In these lectures, fundamentals of transition metal catalysis will be introduced to provide an overview on important chemical
reactions that utilize metal catalysts. Representative examples of their applications in industry and recent research will then
be described.

2. Fundamental Idea of Designing Molecular Crystals and Related Functions:
The lecture introduces basic ideas of designing molecular assembly in a solid state in terms of molecular crystals. Also how the
molecular crystals can be related to photo—functional properties.

3. Introduction to Chemoinformatics:

The class introduces the field of chemoinformatics - or, simply put, the application of informatics methods to solve chemical
problems. As the amount of information on chemical compounds and reactions grows, there is a need for rationalization of that
information. Chemoinformatics provides useful tools for chemical search, rational design of compounds with desired properties,
synthesis prediction, etc.

4. Introductory Computational Catalysis:
The lectures related to introductory computational catalysis are aimed to understand the basics of computational chemistry,
and how to analyze the computational result and energy profile.

Fl|3% B4Z Course Goals

The main goal of this course is “Knowing the molecular chemistry research fields with experimental and computational
methodologies”.

Especially, students will know “the fundamentals of transition metal catalysis and their application and recent research”, “the
basic ideas to design molecular crystals and photo—functions”, “What the cheminformatics is and how to use it” and
“fundamental knowledge to use computational chemistry on catalysis”.

{2 %5 Course Schedule
The entire course contains four sessions as below;

1. Applications of Transition Metal Catalysis
» Fundamentals of Organometallic Chemistry
- Examples of Transition Metal Catalysis

2. Fundamental Idea of Designing Molecular Crystals and Related Functions:
+ Introduction to Molecular Crystal Engineering
« Introduction to Photo—functions with Molecular Crystals

3. Introduction to Chemoinformatics:
+ Introduction to Chemoinformatics
* Machine Learning in Chemistry




4. Introductory Computational Catalysis:
+ Introduction to Computational Catalysis I
+ Introduction to Computational Catalysis II

#RFFE (PE-EE)FEOARLSE Homework

Basic knowledge of chemistry in the undergraduate level might be required.

AAEST D B #E LAk Grading System
We will give a take—home exam with several open—answer questions for each session, that students have to submit before some
deadline.

fhFERBIED E Y Other Faculty Requirements

THX AR #F]E Textbooks

B S5 EE M Reading List

S MAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
https://www.icredd.hokudai.ac.jp/all-members/the~huang-lab
https://www.icredd.hokudai.ac.jp/the—jin—group
https://www.icredd.hokudai.ac.jp/the—sidorov—group
https://www.icredd.hokudai.ac.jp/the—gao—group

{i§#% Additional Information




F1 B4 Course Title (b4 13 2 [Advanced Chemistry]

FEEA Subtitle BRI 3 26 2023[Physical Chemistry 2023]

EHE# B Instructor =M Fncl [SADA Kazuki] (KZB2ER=2AFFE02)

{H LB Other Instructors | M A ILGLEI K )

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094501
HAM Semester £ BAGT 3 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
SEHERER Y - AL T « AT IR R « P9 i - S BpEAL

23D H4E Course Objectives
WAL Z SO EMEEEE L AWM EOREL OOV EZIET S, 2 bEb SRR K O 2B 52 k2 B
L. EHEREM Bt OB FHEE 2 55, F- i oD Y Resr BHZ B 322812V CTand,

FI:Z B4Z Course Goals

AL DI E L, A EOMEL N EOBDYEL T, 2 FELERZ L L T BHEYE O IRESE

B BUR BB LR P 5, RIRFICH @M iE e S m e A E 1T B T 2% 7 T4 L 6E D F;»é%%f%ﬁ*‘éo
SRR B D 73 DB D, KRR E DA AL RIS BAEL | e 0 SCEEREATEHZ B 2 D sk a5
%,

2 £ 51E Course Schedule
HARREM B OFRET L G R BA T A L FONE LB T2,
1. tfh%}if@%%
oy FHELIERR C R hE IR aE
. BTER
. ST ER
. bR B Sy - D 24 )
B R 2, P 15 1
7. SR E R EER

éﬁ&—T—E (FPE-EEEDHBESE Homework
MEN R TERE B35,

FEST M D E#ELF L Grading System
FEREELL R —MNEOFE S E L T4 5,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

B BHR—LR— Websites
http://www.sbchem.kyoto—u.ac.jp/matsuda—lab/

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title (b4 13 2 [Advanced Chemistry]

EE=TE B Subtitle AR SSHT L R 1135 2% 2023[Inorganic and Analytical Chemistry 2023]

EE#B Instructor A [TAKAHASHI Keisuke] (RS2 EE 2 RS2k

LB Other Instructors | DAM Hieu—Chi (Fb[5esmBl F i R F2be K F)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094502
HAM Semester £ BAGT 3 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6401

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
Materials informatics, data science, machine learning, materials science

23D H4E Course Objectives
The objective of the course is to understand the basic concept of materials informatics. This contains how data science
techniques such as machine learning and data mining.

FI|3% H4Z Course Goals

Throughout the course, students would acquire the basic data science knowledge and techniques used in materials informatics.

2 51E Course Schedule

Professor, Dam Hieu Chi from Japan Advanced Institute of Science and Technology (JAIST), gives lectures about materials
informatics.

The course covers the basic concept of materials informatics.

Lectures talks about machine learning and data mining in material science.

Furthermore, design and understanding of materials properties from data science techniques are mainly discussed.

EFEFE (FE EBE)EOARELSE Homework

Class materials are required to review after the lecture.

BT D E#ELF L Grading System

The class grade is evaluated based on the report requested the last day of lecture.

Students are asked to write the report about what students learned in the class where A4 2 pages reports are required to
submit after the lecture.

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks

FEEI5E R E Reading List

S MR—LR— Websites
https://www.jaist.ac.jp/laboratory/cci/dam.html

MREDHR—LAR— Websites of Laboratory
https://takahashigroup.github.io/

{i5#% Additional Information




F1 B4 Course Title (b5 #S[Advanced Chemistry]

EEZ=EH Subtitle Wb R RIS 2% 2023 [Biochemistry 2023]

EHE# B Instructor YA Fnds [SAKAGUCHI Kazuyasu] (KZFEERZ2AF 5202

HLHE Other Instructors | TH L& (EIF R

1 HFE3I Course Type

BAEEE Year 2023 s Z1&E-S Course Number 094504
H#i[ Semester £ Bi {51 % Number of Credits 1
2% MEE Type of Class s W& IR Year of Eligible Student ~

& EF} VS5 Eligible Department/Class

18 R E1H Other Information

ZERERMEAH Class Method

F—rJ)—FK Key Words
e, IR 7T ARE ARV RIRE Z_7E Vb, Sha RUT | RE

123D H4E Course Objectives

ARIFSESFRFFECREDAN AZK L, HAHRFTEPIL, F-bHAREHINEIG AL TEOEE A ERIL TV 5, 2D X
IIREARD AN AIGEREIL ., — D — DDA > T2 AN R FIHEARE 72 DN 7 IR IZ K> T TEY,
TNORIE N2 Ie DL I EX FRBRBORIEIZE D, AFEETIX, MIANT 7 FHVREOHIEEEE L ToX B D
TR B OWTEATE R AN AN R 2 EDITEIL, ZDOE#HE E O LTI R 2 ClE gl 722 i B2 E LD
BEES,

FI|3% H4Z Course Goals

B RBDOFRFRBIEMDOMBAN 7T G EERE B A B M AP TX 5,
ARGV A E N LT BRI NS O VAR R AL T D,
AL~V TOAR RRNE O & O BB AT TE 5,

12 % 5HE Course Schedule

L B DOFFRGE A

RN 7 AR FEREAE 0 Fa ik

AR BY BRI XA RIBRIN S T VAR R
. AN RIRE EHIE 3 HHIRRN S 2 ) AR B

. ARCRIRELRE (1) (2)

. IR RYT DA R JE SRS SRR IR (1) (2)

S U1 W DD

#FEPE (FE - EE)EOARELESE Homework
BB OFFRIZEMOHIAIN T 7 F NARERE I O W TENE TIZFEATZZERH IR, TNEEEH L T,

RAESEMDEZE LA X Grading System
UL T OfSIZ 0B S BN EMLIT 2, (1) BRI~ OBNNEE G4, B2, 33) (T0%) . (2) 3L AR—F(30%)

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks
WH, EEERAA T 5,

SEZ 5 E K™ Reading List

B BHR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EEZEH Subtitle Leading and Advanced Molecular Chemistry and Engineering 1A - 2023[Leading and
Advanced Molecular Chemistry and Engineering IA — 2023]
HI# A Instructor AR PE—HR ISHIMORI Koichiro] (R2EBr BRI 52 5%)

1HL S Other Instructors | Peter BRZEZINSKI (Stockholm University), #=H F1A[SADA KazukilGRFF2202), N H %
[UCHIDA Takeshil(# A 72 05¢)

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 094505
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6401

## B EIH Other Information

B EEEH K Class Method

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

2% D BE Course Objectives

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

FI:Z B4Z Course Goals

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

{2 %5 Course Schedule

. Introduction and Guidance

. History, Peter Mitchell and Chemiosmotic Theory

. Protons, Other lons and Membranes

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

. Electron Transfer in Biology (Bacterial Photosynthesis)

. Recent Advance of Biophysics in Bioinorganic Chemistry —1

. Recent Advance of Biophysics in Bioinorganic Chemistry -2

CO 1 O U1 v W DN —

#FEPE (FE - EE)EOARELESE Homework

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

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

=P ERBIE DS Other Faculty Requirements

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

EE i K= Reading List

SMBHR—LR— Websites

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

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

{i5# Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

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

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

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094506
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6401

1% R =18 Other Information

BEEEH K Class Method

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

2% B & Course Objectives

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

FI:Z B4Z Course Goals

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

2 51E Course Schedule

1. Introduction to organic materials chemistry

2. Organic thin film transistors

3. Organic solar cells

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

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

#FEPE (FE - EE)EOARELESE Homework

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

FEST M D E#ELF L Grading System

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

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

FEEI5E R E Reading List

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

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

{i5# Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

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

BB Other Instructors | Peng ZHENG (Nanjing University)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094507
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6401

1% R =18 Other Information

BEEEH K Class Method

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

2% d B4E Course Objectives

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

FI:Z B4Z Course Goals

You will be able to;

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

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

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

2 51E Course Schedule

(1) Basics of AFM and AFM imagining

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

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

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

(5) MD simulations for AFM—-SMFS studies

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

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

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

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks

FEEISE R Reading List

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

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

{i5# Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EEZEH Subtitle Leading and Advanced Materials Chemistry and Engineering 1IIA - 2023[Leading and
Advanced Materials Chemistry and Engineering I1IA — 2023]
EF#A Instructor F#k 4% IMURAKOSHI Kei] (RZFBx B2 5055%)

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

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 094508
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6401

## B EIH Other Information

B EEEH K Class Method

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

2% d B4E Course Objectives

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

FI:Z B4E Course Goals

You will be able to

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

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

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

22 5HE Course Schedule

(1) Crystallography of solid-state compounds

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

(3) Laws and concepts underlying solid—state compounds

(4) Phenomenology of magnetic solid—state compounds

(5) Phenomenology of superconducting solid—state compounds

(6) Phenomenology of dielectric solid—state compounds

(7) Phenomenology of thermoelectric solid-state compounds

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

#FEPE (FE - EE)EOARELESE Homework

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

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

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

SEE L K= Reading List

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

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

{i5#% Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

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

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

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 094509
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6401

## B EIH Other Information

B EEEH K Class Method

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

2% d B4E Course Objectives

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

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

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

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

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

FI:Z B4E Course Goals

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

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

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

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

{22 5HE Course Schedule

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

2) Metal concentrations in cells

3) Quantifying metal—-protein interactions

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

2) The importance of zinc in stress granule formation

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

Lecture 3: Metals that stabilize the structure of p53.

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

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

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

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

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

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

Lecture 1:

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

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




Lecture 2:

1) 10.1038/cddiscovery.2017.71

2) doi.org/10.1093/nar/gkac620

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

Lecture 3:

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

4) 10.1038/s41598-017-01442-8

Lecture 4:

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

4) doi.org/10.1021/es400527m

BT D E#ELF L Grading System

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

=P ERBIE D E4Y Other Faculty Requirements

THX AR #F]E Textbooks
None

EZ15EHE Reading List

Lecture 1:

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

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

Lecture 2:

1) 10.1038/cddiscovery.2017.71

2) doi.org/10.1093/nar/gkac620

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

Lecture 3:

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

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

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

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

4) doi.org/10.1021/es400527m

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

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

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




F1 B4 Course Title (b2 Rz ¢ [Advanced Chemistry]

SEEREH Subtitle X TR A MER]EZIF—[Career Management Special Seminar]

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

$HLE B Other Instructors | L% PP ERER B HI%)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094510
HAM Semester i Bi {78 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

B EEEH K Class Method

+—")—F Key Words
% TFRBE%E., IXVT 3R, RE -~ XA NEE

23D H4E Course Objectives
(1) BWEEENSER D RO DR X2 — G2 BHiR | FE &N TD,
()W T —~< R ED /I T TR DRI T Mz 8155,

FI|3% H4Z Course Goals

(1) BERFEMDZRL, 2o HOO M LIS D5 B2 ia FEAY - FOERY B E 2@ U CREIAIC B 5T D,
(2) 20 EE . BOOHEM (RA) ERESEIET —~ ) IZELELIAD S,

(3) B MBI 59 2L BT, T —T 2RO EL KINZZR0,

12 % EHE Course Schedule
D NE (A2 5 44 RiT12) D7 N —7 15T FE i 5,
DOEECENY—F —LLTHERLCEX- 58 H (LiBE ALP KB HI2) 1215 RiFM - B2 O HE O (60
)
@FRNABICBETIEBEEFTATZIZ T, ROT —~ICELTY—7vay 7 U TEHS (60 47)
(1) Ry (2) BEEEIZ LI & 1R E DRRITIE B [RI)o s
@1, 28 B A (-5 - A L) | 2024/3 187 40—T v 7 % TIE

KEOT—~ (%205, £6[H)
Fla IANIONWT T N—T T~ U—Tay 7 OH N ETRE
2l R OWT/ BREER - R =X —
H3E B FALR O EE] AL
AR HEH B ORFe S S ARk
#o5E BEfLEOM4HE AR R
el U—riay T OFELD SMpFEary — T AT —< L

JRIELTHEA 20 BRitgo AR ORICBRGE, Bl BRI OW I #iE il TRET 5,

R COBNMEEALTDNR, FRHEICIVA LT ONATVYR) OB 0[5, IRIUCL S TUIA L TAL DI TORED
FREMENH D,

KA, Slack &AL FALRTA MR —R Miro Z24# f 45,

#FEPE (FE - EE)EOARELESE Homework
HRESNT=F—U—RICT2EEEL— MG, V—0 ay 7 TROT —< IOV Cikin CEHRE, FRNCHHE - B L TR
z&,

AESTE M D E#EL A% Grading System
(D)FEREFE(20%) | (2)FRATARE TR 92 BURLR I (I BRI IR L S BRAR D) (30%) . Q) RBID T N —T T 4 A B via BLOY
=TT =B HEBREFEmE - B ENARE)E0%), (DL R—rRE MO RNEQOWIZE > TEEE§ 5,

=P ERBIE DS Other Faculty Requirements
V=T 77 al I LNEQFEN Tl T EBNE LB T 5120 Zil B HE IR T2 RN H D,

TX A #FlFE Textbooks

SEE L K= Reading List

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

B D HR—L_R— Websites of Laboratory

{i§% Additional Information
AETFRER B LR REERE YU T~ XA MERIEIF—) 1(1 BADELTRHEET 223, B L% IRRF A OS e HE
L5,




V=TT TS T REROEEREE TN T 0T T ABINE BT 5120, ZilEREHIR 5 RN DD,
LT AT AENLEOEAIE. ELMS 2L CHEY BB RSN Al B4 8415,

XE1ENX 4/17-21 ORNICBIET S, BT T A I ELMS ([ZB#L T\ 5, Zilldm P2 X A RERE 7 +— AT
EEFLATHI L ([EEHKEE):4/10)




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EE=TE B Subtitle FE YT —ZF}# [ Practical Data Science]

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

BB Other Instructors | FIH [5—EB((BK)D4c 7 H 7 3—)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094511
HAM Semester £ BAGT 3 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

B EEEH K Class Method

+—")—F Key Words
F—RY AR, FEREYE TasF0 0, LT —ar, FYUTTEE

23D H4E Course Objectives

Society 5.0 |ZM22> TWIHETHH T, FBMNGIXT —F VA2 ADFE FIEE a3 (DI, B 525E  Litdl 7
%) TEBANFERRDHINTND, #ERFEEETO T BB AL EED T T T EARESERIL TWE728 | KEFEREIZTT
AT IvI IO HE %% T TEI NS REOHEMZFITHEA T —ANFIET 5, ZOFEL, BIRFRIZBITS
F—HYP A AT EHFOE DL AR FWICMER AT N (Tus TS T =AY A ADEFIE, WE
B AR U NS YN 2T A EE BIEICT 5, ZilAlE, BIEOHEM S TR oo AX ML, T —F AT R
DAXNVEINZHZET, a2 B C—F —Z8 > THB XD AHIZE > THHUNUY,

F| 3% B4§ Course Goals

1. 7=V AT ADFETIEEEMRLIZH 2 T, FITEDHIDNTRD,

2. T —HYV AT RAEALEIET DR, WEEH T D HIEEZFEO, EETEHIH12725,

3. T —H Y AT ADFHE TR L > TR R 2 AT TR T H 2 Z O, T TEDLIICT D,

2 51E Course Schedule

AR, 10 FLL EICh0 7 =2 A2 T A AN L TR SN CE I f B B —BR A4 (BD4e 7h 7 I— itk
RSB T —F 7 — v —X BUTR B AEE KRR R EER TN RERFERBL S AT MMERE EIRE &
BT S ERBER PR TR REMHERR ) 2L ERaae U CIRIEL , EiEREL T2,

2=y MIAHEE T, #%78 (60 47) - ¥ (20 47) - g (10 43) DA THEMT 5,
2=y N RARRIZ T N —T 12, fERFEEOu— N TV AR FE T D, Lo T, ZilEILLD T A A v ar T — X T E
1T7RERHLEARD,
2=y N T =AY A AR . 7 17307 (D (Python AFH)
2=y h2: 7By I 7@ (HIERESC, 7 —2 D)
2=9h3: T —H P AT AFIEO IR KO (BT VL, R REE)
2=y T —EY AT AFIEOBRSF - FERQ (Bk 2 7o BE T Ve D FEIETTIR)
2=yh5 T AP AT AR DM EE B (a2 MERL, 70l T LT AR, HAHERR)
HE~OREOUR—T T T LB T—a))
2=y k6 —ADF, TN —TRIIA T 2=V Ty Eh R, FEhRE R T — T R R
2oy N T =T OE, TV T —a BRI OVERK
o=y TN O EM ., LT —a BRI OVER
2=y R SN —T IS LB T ar i, R, HEERTE,

EREFE (PR -EBE)FEDHNELS R Homework

FATHER  ARRETITMAA PC T2, FIEEZE T OT, REETIIHERY T =7 (& THEE) 21 Ab—/L LT
B2,

723, AL a—HEEYILE IS, FRTEEEREREO TETHD,

FE OERITERL RIS DB2D o Tob DIZ W T, Fib IR REDBIB R D MR ETITIR T 228,

A=y RO TRERLUIZT VBT = ar ONFITNEBEZLIEWEEIT, TEITo7 LT BEOBRIBEADHIRETIC
LT 2I0ICT22L,

RS DR (A= LT RURA) 1T, BEPICHAT 5,

AESTE M D E#EL A% Grading System
OFEHRICHESNAREEIEE LN T5,
FRHSNTEAR O EMEMES OGRS, Fio, RSN AZ L GERAS OBRAEE 27N 75,
QI N—=T V=22 L= VL ADERET VBT — a5, TOEE, FEEDBATICE AT 5,
FEMESNIZEBHI DWW T, R EDOFV T VT 1 T RO ERENE BRI OFRBLEE S - DT X272,
MM D 2EIE L, DA 40%, @A 60%L3 5,

=P ERBIE DS Other Faculty Requirements
A —MNER LT By AT 00T NE | KR OBEREET DN T ar T LB ME BRI T D10, Zia e




HIRR 32 AN DD, Zafd LE LR OG- A1 ELMS 20 U CH Y BB MBI W & 218545 D,

TX A ZF} 3 Textbooks

B S5 E M Reading List

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

HREDHR—LR— Websites of Laboratory

{i§#£ Additional Information
BHE BRI E R B B B 8 (T E BN EAG T DIED, A H#T5,




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

ST H Subtitle FHHET o A TR FE 2023[Chemical Process Engineering 2023]

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

B E Other Instructors | #2111 SLFICGR AT KE)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094551
HAM Semester £ BAGT 3 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

B EEEH K Class Method

F—"J)—F Key Words
b L%, Tae A AT L L%, 7 /UL, V2l —var, fafl

23D H4E Course Objectives

Python ZfW=7 ot AT70—3 —FT 40 %25, 7arL /) a— VG 7 a2 FIC, SO 2RKE VA2 inbirD
BET 0 AEET ML WHE - B E T 5, TR AORF TN AZTTV T ADMAE D RTA—Z D
EINZEDMN—=RATEZHR LR DD, el 7 0 A2 R T 5, HEZBL T ALFET m e AREGHIL, Hx REREL T RT
LELTORIT QUK EMEE|IRDI A5,

FI5E H4E Course Goals

PFEEHME DL T ot 2T, FISICMATHBERV S A2 2—F 4 VT (G SN DR SN A Z L2325, i Tl
Python # T, £ BN REZHERET L L TRk L, TNOEEEISE T et AREKE T AT AL TRV A89127
%o EBIZ, P AREOYWEIN, UV B YA XEb 21, R M EAF R TELINCT S, ZhE VT K
JERRTESE DB T A—H Db, T EM DA T 53 FUA DS 421725591235,

{2 %5 Course Schedule

Tarl 7 )a— LG T a0 AE BRI, T Y a— LEAHBE R T T L, Bl SN 5 Y — A3 —R O JF AR A '
WAL TWE | NI T BB RARIROT BT T AEERSED, IG5 T BADOFT MUIC B3 2 b5 TR 70 2 fEam
SN A

L. AvbaFrvar

Y — BT AR

. Si#s (Continuous Stirred Tank Reactor / Plug Flow Reactor)

FREREE

N

. R T REA

D O > W N

EFEE (FE-EEFDORNAELS E Homework

*PC (Windows $ L<I% Mac) &9 %,

*BIG&EAAT 35 Python DAL AR—/L 1 223512, Python BiEi4 T8 2 TS,
JHE L CELITRE RGN DO DI B N T5,

FEST M D E#ELF L Grading System
I S EA~OBME , BLOYEE LR —MZ LT3,

=P ERBIE DS Other Faculty Requirements

TF AR F]F Textbooks
VBN ) — Ao —RI3EAT 15,

Necessary teaching materials and source code will be distributed.

FEEISE R Reading List

S BAR—LR—T Websites
Ullmann’s Encyclopedia of Industrial Chemistry, https://onlinelibrary.wiley.com/doi/book/10.1002/14356007

AEZEDR—LR— Websites of Laboratory
https://www.pse.t.u-tokyo.ac.jp/

{i5% Additional Information

R THWEa—F (B OBMER LT — R RSN —R) 2t NICAB 3228 (Bl NS AT ENTED Google
Drive |2 Lif 228) #2819°5,

T ER:10 A28 (H).3HCK




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

EEZ=EH Subtitle WA R3S 2023[Materials Chemistry 2023]
EHE# B Instructor fEP AE IMASUBUCHI Yuji] (OR%5:F% T240F 4200

#HLZE Other Instructors | A4S WFRACFEECHIREHFHMT K FEPERS)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094552
HAM Semester £ BAGT 3 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
T TVT IR AT T AT A FH—IFHEHE, iUk, SURBG, BB EEG . M2, R, o8, il
T AR, ELRRER

2% B & Course Objectives

MR L ERE S T — IR R R R L OMA B THHLT VTN R A T h T 4 7 AR EHE RN T D5 5%
HWUT, Yalb—iar b OB A7 A7 LT BRI E RIS THHEABLE T, Vol —ay /7 — 2T
DOFEBEH),

FI|3% H4Z Course Goals
VTVTNR AT T AT ADHGHZ B GT 22T, RO B0 HRRA A O M8 2« OBFEREE 2 AICiEx, M
NTCIRalb—vay -5 —2 i EEii T 5720 DO EER N 2z T D,

2 £ 51E Course Schedule

L TUT N AT =T 47 A

- RS  HEE iR

. BB L R SR - VB R E

MBI AR OB o TEUETE, SRR, BB SR
. MPRLEH RO IS F F 4]

. JHE

S O B W DN~

#HEPE (PE-EHEDABESE Homework
Oy RE Y - BB - e SR/ ) 5 BRER T AT 15 B T ) E OFHL NN DR /BB D RN D LN
FLW, FEEITBW T, PC DAAE L ZITBEN THDLIENEEL,

RAESEMDEHE LA X Grading System
FAERERE LU AR — MR 5, LA —MI DWW TR TR 32,

=P ERBIE DS Other Faculty Requirements

TX A - %5} 2, Textbooks
R ERHIRE R P IRt L ET,

Lecture materials will be provided during class.

FEEI5E R E Reading List
B L CHAR 9D — R E IREFH B DFT Ry — 2B F 2 — NI TV Rils ., A7  ZRALHRR, 2020

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i5# Additional Information
ZRRICBRLUC, SBRITIL PC 2R 9528,




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

EEZ=EH Subtitle HEMIRERE B 4y T-EERIEE RS 2023[Advanced Applied Biochemistry 2023]

EE#B Instructor e C [SATOH Toshifumi] COR2FFE ToEmFER)

LB Other Instructors | &% I KESCER LK)

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094553
HAM Semester £ BAGT 3 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

B EEEH K Class Method

F—J—F Key Words
BRES, MRS, MIRMEF, VEL T EBE, T4 ES AFAVEES . TV HNVES . BERNE ST

23D H4E Course Objectives

BT BN 2L, BBt 2 M 57 57 DId B FERO T IEMmEBET I MNERHD, ZITIEELELTEH
DFEROIEARLI2 DA IREEFIEETOELHEL O, AN LA LSO DR T 22 B L
T %

FI|3% H4Z Course Goals
k2 R BEABIELFOEEHIEEZ O, RO ESRIER R T2 BIELT 5,

{2 % 5@ Course Schedule
B oEYOE S TL R ST EF

WwEL (HORYOE ST WHTITAF V7|
E DR TESHAWDI TSI B TN DWW T, 208 HikEF5,

a2 [ 1 OISR L)
B3 F DOSREATHONT, ARRILFEL OBV 2R 2,

3 FmES1 T4 EL)
REFET = AL DALFEEBRL Ve 7T = A EAEFS,

WA B EA2 T VES)
IRBHF AL OISR, VB T hTF A BEREFES,

HF5 THBEEAS FUMNVEAATRP,RAFT,NMP 728) |
TN DOALFEEBRL , HIHT IV EREFE S,

i 6 [EREEIMIBE L 571
BUEE R L COLBREEREZ MY, &5 L OBz BFT 5,

BT [ (BT —) BRx R BUSHRE 2 B> ToRT L O @ 0 - Bk
Bk 2 22 RS\ XD B D 8 53 - B RT3

E#{EEPE (FE - EE)EOREESE Homework
HANCEATTOEER LG AT TN E G D, MR EL-EEMEOL R — e E B ETITERL T, $2, %%
TR, MERE L EEZ LD TR —MEE T2,

BAEEMDELE LA % Grading System

FRELT, BERBOTEILL Eo 2 oA O 5k 835, Bl (D) FEREEE(20%) L)L AR —MB0 %) Z Lo TR 3~
%, LR—MCIEB O FAERBIOE S FO o FREFHIBE T2 EBEMFRA R > TV D0y, Eio, SRR 2B S LT
573 FHEIZREI 5, 75 (100 A~90 ) -8 (89 A ~80 ) - B (79 A~70 &) - 7] (69 H~60 &) « R AT (60 A AT)

=P ERBIE DS Other Faculty Requirements

THX A #F] = Textbooks
G R BT LU EJ, The documents will be distributed.

EE i K= Reading List

SMAR—LR— Websites




B D HR—L_R— Websites of Laboratory
http://www.satoh—cap.mac.titech.ac.jp/
http://poly—ac.eng.hokudai.ac.jp/

{i§#£ Additional Information
FEZOTEMIL ELMS TEALET,

CI S ey N SEPNCIE e




F1H4 Course Title Jis bR 2 [Advanced-Applied Chemistry]

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

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

)
FIBFER Course Type
BASELERE Year 2023 B[4 2| %S Course Number 094554
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_ELCOM 6411
1% R =18 Other Information
BEEEH K Class Method

F—r)—K Key Words

catalysis, reaction mechanism, catalyst design, catalysis theory

2% B4E Course Objectives

R bR OSEEE T AME ThD, A AL EME N ER TEDO | FIIICH TEMITH SV BL.L AR
TWD, F-. BRI THEE B 5 DL FI AL Z ROV SR HZ DT, BRBEAMOBLE CHOEEENE W, L L
D5, FERRO AR SO SN TEHETHY ZOEAFRHICE T2 ZEIE R R E® ETHD, $-, =X —FH%
ARSI BRI S E2HERF T 592 T, BGOE RGO BT % B L LT #iR Y E O 7 A 2 1358 TE B/
TERETH D, ANEFRTIL, MRBEEERG L AREEAI RO H L~V OWFZEE D3, il O T IRREBERG . BT iml AR 22 L7 it/
FHBERE . ARIEAE A TR D70 OBFR TE, AR FH B IC BT 2MNATTY, Fi. ZNOLOFIEZIGH T2 L TRk
SNT-FBEBAFE D BLIRZ2 SN2 DWWk 25, AFEFEZ WL T, MBEAR O 7 b T —12 k> Tt AR TR O 58 B
FERPLE EERNARE XL 245,

FI:Z B4Z Course Goals

By the end of this course you will be able

1-1. to acquire fundamental knowledge of halogenation

1-2. to understand different methods of halogenation reactions

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

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

3. to explain quantum mechanical methods to investigate catalytic reactions

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

{22 5HE Course Schedule

1-1. Introduction of the background of halogenation

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

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

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

2-3. Discussion of asymmetric halogenation

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

. Computations, Modeling and Catalysis

. Chemical Complexity and Performance Metrics in Catalysis

. Basic of Quantum Mechanical Method to Investigate Catalysis

. Insights into molecular catalysts from X-ray spectroscopy

. Structure—Performance Relationships of Zeolites in Catalysis

. Fundamentals and Opportunities of Mechanocatalysis

O 3 O U1 v W

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

#HFE (FPE-EE)FONELSE Homework

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

BBl D B HEL A% Grading System

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




=P ERRBIE DG4 Other Faculty Requirements

T AL -ZF 3 Textbooks

B S5 EE M Reading List

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

HREDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

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

$HLEE Other Instructors  Jeung Gon KIM (Jeonbuk National U), SAJIKI Hironao (Gifu Pharmaceutical U), Aff&H 7]
[KUBOTA Kojil (=#8F7E%), B &FE[JIN Mingoo]

F HFE3I Course Type

BAEEAERE Year 2023 B EIZFE S Course Number 094555
KA Semester £ Bi{sr 87 Number of Credits 1
REMRE Type of Class S LR Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6411

## B EIH Other Information

B EEEH K Class Method

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

2% d B4E Course Objectives

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

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

{2 %5 Course Schedule

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

. Mechanochemical organic synthesis Il

. Mechanochemical organic synthesis III

. Mechanochemical organic synthesis IV

. Research proposal |

. Research proposal 11

D O = W DN

EHPE (FE-ETHENDRHNELESE Homework

Students will make proposal presentations and reports.

RAESEMDEZE LA X Grading System

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

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

SEZ 5 E K™ Reading List

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

AEZEDR—LR— Websites of Laboratory

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




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

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

B # B Other Instructors

1 HFE3I Course Type

BASELEE Year 2023 B EIZFE S Course Number 094556
HAM Semester fEr Bi {78 Number of Credits 1

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

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6411

## B EIH Other Information

B EEEH K Class Method

+—")—FK Key Words
TTVTNAAL T AT AT A I

2% d B4E Course Objectives

COBERIIBEIOFEREEBNOERINE T, EHETIToa— TNV Ry NI — VSO 8 DA X b7 & D JF PR
FIEEFZOET, FEH TIHEFEOMBHZ AL 728484 % T tensorflow, scikit learn, Stan, GPy 72 EH§#R S8 Bl DT 475
VEESTHET,

F| 3% B4§ Course Goals

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

2. python DTAT FVRT —H_X—ADHEW T EEET2

3. RTUTINAAL T AT Ao A LI T AT ZVDENF 52 E15T5

2 51E Course Schedule

. 22—V Ry NI — I & filio TR LD
AbFERAE W 2D Rdkit T4 7SV DT

T EEMIC U R R

. BT T A7 7 scikit learn

CIRAEE - U BEREE TRNEE Do T A
CERRT AT L

L RAKRE OIS A

. B A S D FRAR

CO 3 O U1 v W DN —

#FEPE (FE - EE)EOARELESE Homework
Ry NI —J PR D TEDALE 2 —H NN T
— HOMDOVIGREN I RSNET, TOREEEEELET,

FESTE M D E#ELF L Grading System
— HOKDVIIRENERENE T, FOEZKELLR—bOIRH CREEZMTET,

=P ERBIEDEY Other Faculty Requirements

TH AL -HFE Textbooks
None

FEEISE R Reading List

Any textbooks or websites on python language

BHAR—LR— Websites

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

AEZEDR—LR— 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
2 =R N — IR LB T, SRR ORIIC python OFE OFADT-OIGERK T Db LN ER A,




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

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

LB Other Instructors | Wenhao SUN (University of Michigan)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094557
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6411

1% R =18 Other Information

BEEEH K Class Method

F—J—F Key Words
MEHES:. Python, Hhk7E

2% B & Course Objectives

Python Zf# AL CEEFEDOMELT —ZR_R—20 S w7 F—2 2T 72T 55 1EE SRR RE TRICBIT LT — 2 BREAL o
M7 ay =/ MRt B X O FET T HEEZFZOET, HeHoir, ZEiH B IO USRS | 7 —2OERAicE
F DRSO FIECOWTHUET,

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

12 % 51E Course Schedule

D IFCOIZ + HHAZRE: AR, T 4T — <o Ashby FAT 7T, ZookiE~y 7,

2) FaE OB ey 7T — 2 BRI R O A

3) T — AP A BT T 47 7% Python T —Z DAL (Plotly, Bokeh)

4) ZHEMZR U 77 AZY T IR TEHIE

5) BN E 3. [BlE

6) FAT: T —H =R A TTFANTIF v, API/REST A2 ¥ —T7xAA, Python 7 —ZDHFAL
) NARNV—T N, BRI R

8) ERFLIFRE DT —av

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

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

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

SEZ 5 K™ Reading List

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

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

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

HL A Other Instructors | Harald GROGER (Bielefeld University), =i Z[MIURA Akiral( L 8F5E0E)

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094558
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6411

1% R =18 Other Information

BEEEH K Class Method

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

2% B & Course Objectives

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

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

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

FI:Z B4E Course Goals

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

¥ FHE Course Schedule

. Guidance of Lectures

. Basics in biocatalysis

. Practical aspects of biocatalysis

. Selected mechanisms of biocatalytic reaactions

. Synthetic applications of enzyme catalysis in organic synthesis

. Industrial applications of biocatalysis in the chemical and pharmaceutical industry

O = W N~ O

EHPE (FE-ETHENDRHNELESE Homework

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

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

=P ERBIEDEY Other Faculty Requirements

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

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

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

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

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




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

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

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

F BFERI Course Type

BASELERE Year 2023 B[4 2| %S Course Number 094559
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6411

1% R =18 Other Information

BEEEH K Class Method

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

2% B & Course Objectives

FBIOE D T rba=2/F 7 by ha =7 2 EHE, R B L OER S AT A TEMEZ#E TEHIRFN—ADM
BHELTIRSER SN TND, ZNHDFHEN—ZADMEHIIZ RS FEEmT T D 2 DDITANRGD, ZOa—ATiL, A
BARD Gy TR LA 1E O RS , BEOVEM AR/ B G R EE RS, IBIT, TNOOM B E R EE A4 —K
(OLED), AR KEGEM (OPV), BLOHHHEIN T 2% (OTFT) (23342725895, 20X T, o TFikqt.
SFEEH S, BLOERNRT A ASEOBREFE T2 BRIET D,

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

{2 % 5@ Course Schedule

PREE ARSI R T O

CAEE AL S T ORI A

CEEEE ARSI A4

WE AT RS

Sy N il

BT —  ERENEM BT NA RO B R

S O = W DN

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

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

FESTE M D E#ELF L Grading System

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

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

=P ERBIE DS Other Faculty Requirements

THX A #F] = Textbooks
Lecture notes in PDF files will be provided.
PDF 77 ANV Di#/ — MR LET,

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

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

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




{l5% Additional Information

ZF DR : Cheng-Liang LIU % (B BB KF)
TIATF v L SANBL O/ F1TV T AH AL Web AT A CTRMILET,
ELMS % J L TLES WY,




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

REEHE Subtitle BB IRE Dk
HAEHA Instructor WIS 1A (HABAZAKI Hiroki] (K“E T2#HF%E050)

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2023 BFMEIE|ZFE S Course Number 094560
HARS Semester Er B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELCOM 6412

1% R =18 Other Information

BEEEH K Class Method

F—r)—K Key Words
LG S b G 0 RN [ 1 )

123D BH4E Course Objectives
2 EE~2 »rAREOHIM, B REICBEL, BEILMIEENRILTIHBFEN IOV TEY, BFOH-/E
BN 2B STHZ% BiEE T 5,

F| 3% B4§ Course Goals

T AAI YA B L TR AN IS 2= — 3 al BB ERIZE T, B m e fFi o e L e O D LN TED
o %,

IR % B AT 28T, ST O BRI A HEME T DT DI B LD B B OWFFEE BT OB IR O BfRIEE E 52
DIEMTEDIINTRD,

{2 % 5@ Course Schedule

AR BRI e T T R BT Ambitious VX —F KT 1T L) DT RT T L4 L ICReDD O MANABIYA 712
TILEZ T DR FBREIRIET D,

-4 ADBEE 3 AOMT, JFRRAELT 2 B ~2 r AREOHIMET 2, FHFHEHIRITZ AN BE LMD L 55 E

DT IKEAGTIHBIRET D,
- EREHHA TS, JRAIELCTHTE TR R 2 M, 0 ANIFZERICIS T DIF RIS HEF L, R BF o R P aak & fffr oo
BEZHET,
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