F1B 4 Course Title WAL S e v 2% Advanced Lecture of Physical Chemistry]

FE=REH Subtitle

H{F# A Instructor #2H Fn [SADA Kazuki] (RZFEIRZRF 520

& B Other Instructors | A2 E—ERISHIMORI Koichiro](BAMFZERE), 77N [ TAKEUCHI Hiroshi] (BREAHFZER7)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094051
HARS Semester 15 (2) B {7 Number of Credits 1
B AE Type of Class i WRER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5002

## B =18 Other Information

BERMEA Class Method 2 X ER B (— Bl

F—"J—F Key Words
REEIRE, &1 I TEEIR

22 H4E Course Objectives
B P OB E AR (BRI, 5 TOMWE, Wy 7) OBfEOMRE, N or T 20 HE &L EE 7 R
BREFEN L ALFHICRB I 2WE L FM7eE 2 5, FIEOEEMRIC OV TGERT D,

FI|3%E H4E Course Goals
WL O R ARFIEZ T 5281280, B0 h T L2007 Bl s DRERE E O FE. Ak, BRERE(bIC
B2 e A HE LD HIDRE I E DT D,

12 % 51E Course Schedule
FERL L OFFE (TR ATYE{LFE 5 10 W) 22810, BEAFHEZORMIZOWTER T2,
1~3. %10 ki 14 E RIS
NMROEFELZNOIGRIZOWTHEFET D,
4~6. %510 i 17 Bl &y 1-&0 T4
oy R T —EOME AL FOSE HiER T D,
7~8. HF 10K 16 = [53 TMAHAIEM ]
1R EAE R OIEREN OIS B 7e OBl E ., AR B F ALAVERZ P02 % T 2.

#FPE (FF - EBE)EOARAELESE Homework
BEHEOTEEL > T A, FEORRIEN+ 0l E] 217528,

BT D B #ELF LK Grading System
FEREEE (25%) &1 AR — NT75%) (N L CTHR)
70%LL_EOD H i 2 AR D S L 975

= EBE B DEY Other Faculty Requirements

TH R -ZFE Textbooks
HEE TR AL

15 E KE Reading List

B BR—LR— Websites

L ZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
B IR B LR OB EA T HIENEEL,

WET L —NIEE T DI,




F1 B4 Course Title AL S S 2% Advanced Inorganic Chemistry]

FE=REH Subtitle

H{F# A Instructor W KR IMATSUI Masaki] OKZ#BEER A0 98B

8 4# B Other Instructors

F1 BFERI Course Type

BAREE Year 2025 B S Z|ZFES Course Number 094052
H#A[ Semester 1% (2) Bi {51 % Number of Credits 1
2% M Type of Class S W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_REQEL 5012

## R E1H Other Information

BERME A Class Method

2 T HE R B (i bE)

F—")—FK Key Words
Ee N T Y S [N E R [ o i e

%3 M BH4EZ Course Objectives

VF D DAZ B A RO FAFUEL, AR, SRR EIC O W T OB TR D,

F|3%E B 4] Course Goals

AT OBTIEL . HH OWFJET —~ P ZEAFR L L OB A LU, B2 b maft 78T —~ DR EEZ B 467,

B ¥ FHE Course Schedule

H1a FHEMOMEL

ol WA E RO TEB R O AlAR
#3E VF LA BHORERRIZDOVT

FAR JRIERICED B Y ONIET —~ ORI 1 GEEMATEBIEATIE)
FolEl JRIEETLD A H OWIET —~ DI 2 GEEMATE BT FELISL)
g6l LRINFES N —T 03T ~T — <R E I T Dk 1

HE T E BT w2
FelE P LEMTET —~RES

#HPE (FE-EH)EDRNELESE Homework

556 0] LA I3 Bl L O A 245 H CHERMT DL,

BT D B #ELF LK Grading System

FAlE], F5ETOHKIR : 30% (FER DI 20%, FHEERNE 10%)

Bl as R4S 1 10% (R FDFEHE 410%, FeFRNE 30%)

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List

S BAR—LR— Websites

WEEDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " inorganic/

{i5# Additional Information
BET—MNIRIZTHIL,




F1 B4 Course Title JLWE A A B 536 Introductory Bio—organic Chemistry]

FE=REH Subtitle

H{F# A Instructor KA Z—AF [INAGAKI Aiichiro] CREEBEELAAFZERT)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094053
HAME] Semester 17731 (31) BAGT 3 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_REQEL 5022

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
FRAWSS ., mIEA R, 7a—IAN —, v frara—T AT A ERE REE

%3 M BH4EZ Course Objectives
7R BRSO mE I LB E BT D72 O EEA L FEIZ oW T, EREARIL DG ERALFEDE 2 )5 % Il
he

F|3%E B 4] Course Goals
L AL TR SN WEB L FL O 7o — B bFE O R EEEL ., BOS AR T 57201 E R E X HEF 2o
J 5,

2 Z51E Course Schedule

Ta—RE WG A BEOL DR E . E DR E AN LT ONERILIZOWTE 2 285 T5LE0I1C, ki E e
K BEBED I 5% 2 N FUBMEN AR ST U CREE - SEhE 32 O T, —#HO SO E S CREHE - it 32 8 b7 L,
H b~ 7a—5 AL FEORADE 2 FIZOW T, T opE Y B i35,

T LT O B Z2H0II T,

1. BEZHIET L2 TomEA LS

2. FEMAHIETAZ L ToEmEF L

3. B EFMTEMEREOR A 45 S AL

4. RISERBbIZ LD EdH AR

#FPE (FF - EBE)EOARAELESE Homework
R TBAT T D7V hOE R ETHLERNRAI THD,

BT B #ELF K Grading System
JRRIEL T, RO 7 B L0 2R AERHMT O &S T2, 2 OV R —MNIE-> CRHEiT5,

= EREE D EHY Other Faculty Requirements

THX R #F]E Textbooks

EBRIETEESE Reading List
HERIRITIEET D,
Introduced as appropriate in class.

B BR—LR— Websites

WEEDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " yuhan/

{i§# Additional Information
BT —NIRIZ T DL,




F1 B4 Course Title AWk el FE Intermediate Biological Chemistry]

FE=REH Subtitle

H{F# A Instructor W Fnds [SAKAGUCHI Kazuyasu] (KPR 5202

8 4# B Other Instructors FiIl B EINAKAGAWA Natsumi](BESAHFSERE)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094054
HARS Semester 15244 B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5032

## B =18 Other Information

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

F—"J—F Key Words
HARASY T B’ OE  SEIRRESS . BSREHIE . T — VT o T S TRk B A T~ T AT A

22 H4E Course Objectives

AR, AL ORI E AR T D20 I ThHD RS LRk OIES2 B LT 5,

LB, AMIEEI D FET-DHNFETH D, ZORFEAEERILA ¥ VB B OSLAEEGEIER L TRY, oz
T BDNTAERS O ANEHORENIZ L > THIESN TV D, AR TIE, 2V EORE B LU E/EMZER L
MBI ORISR 2 BF T 5720 OB S LML B8 T 5, £, TORBEELTRILHO N Yy I 2% G T
gL, PR TR D,

o, TIT 47 T == T AT, Fo 7B O - HERE - IR BE U7 R REER L & D FFIR I DWW T N — T LD
WHoese 2% Ehi§ 2,

FI:Z B 4Z Course Goals

EMBROET-HHNFETHHZ L B DO SLARREE SRR R AL Rk A B 15 L & o7 BRI 2 ST AR 1
DOBR IR TEDIDTeD,

2 B OGS ERERE AN | B U 7o AR A - R RETR AL - FRDME R R IO W CO B ESR T2,

{2 % 5HE Course Schedule

HZTIE LLTOEB I OW TR T2,
1. BB O FEAREE LM
AR BT DSy iRk

L BRI B RERE DA
BERERBL VT RES

L F R DR - BERE T

U1 W DN

Fio, Fo T EOREE HERE - FIHEN BT U 7RI & 2 DERIZ OV T N — I L ORI SE R R E i 35,

#{HPFE (FE-EEH)EDRHNELESE Homework
FBELZKE, BRI Z o B O ELHERE I ZBL TR L, o7 E 8 2 mHELE 32,

AEEE M D E#ELH K Grading System
PBL (Problem—based learning) (Z X DM TEHE S (35%), EHIFRER (40%), B ~DORMBAIZIN (25%)

= EEE D EHY Other Faculty Requirements

THF AL FF Textbooks

Materials will be provided in each lecture

FEE 1 EEE Reading List

B NRTEORIEEREE 7LV — A ~Xva, X T~w—)L VT BEHFR AT AV AT R —F 3 )
Jb, 2005

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

S MR—LR— Websites

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

{i§# Additional Information
WET o —MEE T,




F1 B4 Course Title A F 24 [Practical Computational Chemistry]

FE=REH Subtitle

E{T#H Instructor R fuh [TAKETSUGU Tetsuya) (KRFFRIR2HF 2205

{8 4% B Other Instructors | Fiif ZE[ITOH Hajime](L2AF5ERE), /& H  BZZ[SHIMADA Toshihiro]( T2 5ER),
EA) EM[HASEGAWA Junya (il Rl -~/ 58 7T)

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094055
HAME] Semester 2754 (FK) BAGT 3 Number of Credits 2

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

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5200

## B EIH Other Information

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

F—"J—F Key Words
AL, BRI SR, o TRl Tk, LB SR

2% 0 B4& Course Objectives

(L2 BBV T ERCH B AT THERERMETIELR->TWND, ZORETIE, INETHIIE CEHEMEL B LR
BRO72WEBRAL R R DO ThoTh, HHEILFOMEA IR L2 ECTHEHFEEZERMNFEE L, ThEho
RO HF TS LN TEHINNTRDHTEZ HIEE T,

FI:Z B 4Z Course Goals
L. o PHnE k., B EEPLRE Sk, R IR REH E O FELE K ENICHF TE 5,
2. Gaussian, GaussView 2EDYTRT =T DEWITHAEEL . FZEICIERH T&E 5,

2 Z51E Course Schedule

1. FHEA LS FERE A (k)

2. HHACER S DOF FMEED BT RAT ((FER)
3. MEREL G TG R OYPER R (B H)
4. FHEIRREDFHEHE (B

EFEFE (FT EBE)EOARELS E Homework
Windows7 LA_ED /—h PC 24 B B L. 8 € LTZ[RIOR IS L TLIEEW,
FHEBESCL R —MEHRHY ET,

BT D B #ELF % Grading System
FAERERE(20%), L AR — B0 L > TEHI§ 2,

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks
IR 3<TED BEHEFFAEXY F—X~v=a27 /b KSALFEHEME), /RK fich (R, VB o BB GERdr 1=
T4747, 2015

15 E KE Reading List
Gaussian 7’177 A CESERILF: - FHEILFEERR U BR, (LA ZEid: L3, 2006
B G IC LD F OB

S BAR—LR— Websites

WEEDHR—LR— Websites of Laboratory

{ig# Additional Information

7 AVART R DSfEE U2 Windows7 BL D /—RL PC 23488,

A LE OGS ITREITOIZENHVET,

VM= TIEERNT AR ARG LET GEINE A7)

VI MDA AN NWARERE IR ENTITOET O THERTER AR E T,
BN BRSSO I EBRICAS VESE BT 5240855 T,

WRET U —MZa&E T2,




F1 B4 Course Title &S A B Z[Structural Organic Chemistry]

FE=REH Subtitle

H{E# B Instructor 5K 240 [SUZUKI Takanori] (KAFBER A HF2ER57)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094056
HAME] Semester 2754 (FK) BAGT 3 Number of Credits 1
2 ETKE Type of Class ER FERENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5050

1% B =18 Other Information

BERMmAR Class Method 3 IR R B (— #t E)

F—1J—F Key Words

b

FRE T

s AL

RAN—H ZNETE AL

T

2% B4E Course Objectives

S AL T, BEE AL U E S AR ISR D& | Hi7e e BlgO U, A RO 25 0 8 ¢d, 22
NOLEOREEF A LT EEEE OGBS AR Thibsd— 5T, n BT OIEREMICH KT HHRD
TR oA & IR AT NVREIEDfEHT 72 E | ZOIRBERYZR BT IEICS IER N TOVET, KR O BT, AN A&
HEMELT, ZOFRBIZAN D E B AR ERLET,

FI:Z B 4Z Course Goals

HOE AR5 B COEERMNFEAR CTHOHRANT AMER L (B4 TIRK) 2 ey 7 &L CROGEMICIFIL L £, AR
TR BES /0 T /MR BERL RO HIEIL, D 3 B TOMTEZITICHLENL DL DO THY , ZOHFER L NESEZEOE
FEHELLET,

{2 % 5HE Course Schedule

DR TIHHRAN—T ANE R EB S TALIZOW TRELR L E T, JR TR IER A TH 725901, o TiddEdt s
FEAMHEERICI->TEAL B T2 ERLET, 2ARIEIT R BARLRMA2 R T 8L H DB 2 Mo U CERS
HRONRE | JFENSREITOFETEED THRALET,

#FPE (FF - EBE)EOARAELESE Homework
FEVER 2 M 8 (38, 1838 DL EETT,

ARSEM D EZ#E LA X Grading System
(1) "HEHEEE (35 %), (L KR—PDNE (65% )L~ TEHHlL =9,

= EBE D EHY Other Faculty Requirements

TH R -ZFE Textbooks
ROEERLE  ERpomtt~o7 7 a—FFT, /P —il: BmRELFEFEA, 2020

EBRIETEESE Reading List
WEERRLE  ERIOMVE~DT7 7T o—F T,/ —ik: mEULER A, 2020

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
BT —NIRIETHIE,




F1 B4 Course Title 52 k5 [Molecular Transformation]

FE=REH Subtitle

H{F# A Instructor A Fo#k [OKAMOTO Kazuhiro] (R R0 5260

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094057
HAME] Semester 2757 (%) BAGT 3 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5060

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
HRER G ARG B HE 7B E), AR R

22D H4E Course Objectives

AR TS THREIC L > TH b N T D AR EM ORI IS L7205 T BSOS O ARG 2 52 587280 ALFEH O CTH
R DT D DA AEEGTHIEEAELLET, L0bIT, #MER T- ORREEZ R B AT O IR R A R ThHAH s
IZOWTEEERD D,

FI|3%E H4E Course Goals
k2 ToTEERE, Bk & 2R 7o E D ) T DB DB SUL O 2 A L LT, B LA b e L oo, B L, L
L bR, LR E O FERETE LoD, AR E 2.5 1 EFRD,

2 Z51E Course Schedule

FICFREHEA IOV THERT D,

L. A SH O

- PGB R & BUG

RIS IR IR S Y

OGS4y FHEREE D BEY

2. BT RBEIS
HHIE R E BB RS

RN DB FBE - T TA)

#EHEPE (PE-EEHEDAARESE Homework
TEFEROY A ETI, BEERIZOWTHANTDIE,
1838 R TR T2 ERHIRER LI-NA, FrBE SR 72 e L<SE 528,

BB D EEE LA & Grading System
JRAIEUT, RO TEILL Lo WIS & AT O 5L 35, FHIERL R — 160 %) K& O AR RE (40 Yol Lo CREAT 9
04

= EEE D EHY Other Faculty Requirements

THX R #F]E Textbooks

EBRIETEESE Reading List
BHEEOS R,/ WL BUR b7 RN, 2013
Modern physical organic chemistry,”Anslyn, Eric V., Dougherty, Dennis A.: University Science, 2006

S MR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " yuhan/

{i§# Additional Information
BT —NIRIZ T DL,




F1 B4 Course Title B4y b5 [Supramolecular Chemistry]

FE=REH Subtitle

E{E# B Instructor FERE ZR9E [INOKUMA Yasuhide] (KBt TR 22 55%)

M B Other Instructors | 1 ZE[ITOH Hajime](T A EM%)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094058
HAR Semester 25411 (FK) BT Number of Credits 1
B AE Type of Class i WRER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5102

## B =18 Other Information

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

F—"J—F Key Words
RANTFAMEEE, AR, KFEE. KERILEW., A4 588, M, LIRMMbZE, 77—

22 H4E Course Objectives
BLROM B 0B B REM B O g L2 o T DB TAL O BB DIG £ T BR8N 1 &7 550 T A BEAEH OB
iR, TR E AR, BRSO RS | Yt DOFRICE S F THRELICHES,

FIZ B 4Z Course Goals

1. JEAERE Gy TR AER OKEREG. n-n HELEH. CH- z A AEMEA., BURT- PG AER, 7—ar )72 d)
ARSI D2 8N TED,

2. B FHRESEROREEMAT FIELE DR AZ R T ZENTED,

3. BIRALAY, uxXYr T T UEENIEV T RIEERL, FNENOA Y MBI T Ay Mg 75288 T&
Do
4, FBLY FAEERORE BN L7255y F O E RS | FLI BB E RO TIR-CHEEER THIL . ST EnTED,

{2 % 5HE Course Schedule

LTI, SR EER (2[E)

L TR, AR ARAR-SAME AR (2]8])
. B oMb, BRI TSR (118])

L OSSRy (1)

. B BRI R T sy Tk (1E])

6. F&H (1[7])

—

Ok W N

HEEFE (FE-EE)ZEDARLESE Homework
R ESCIAT T BB E R E i~ T, FRIONEE TEH L TRHFETHEELIC, FRTITHRN TR it LEE 32
TEREELLY,

ARSEM D EH#E LA X Grading System
JRHIEUT7EILL Lo EZ Gl O St L, LR — B L OV ARRBR I L0+ 5, LAR—FTlT. FEo#EE
DHEFRDOVEEDZ | FHIRRER CII A2 /2345,

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks
KEbiahsdd ALy 1. o rGEsss - AeRIET Bk RIG1E0: lEEFFEA, 1999
5y 7L/ Jean-Marie Lehn () | 7T WA R LSRN, 1997

15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/lor/HP/index.html

{i§# Additional Information
WREEIZB T 27 F VAT ELMS THERR T 524,

WRET U —MZa&E T2,




F1 B4 Course Title (b2 T %80 ) %4535 Chemical Engineering Thermodynamics]

FE=REH Subtitle

B %A Instructor M FeT] [KIKUCHI Ryuji] (RZp T20F 72k

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094059
HARS Semester 154 () BAf7 % Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5111

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
(b TFEA T FB A AL, 0 - — VX — 2, =L —

22D H4E Course Objectives

(b2 LA 2 ST DI BRSO M OIS A HiEE R 5 EEHIT, BRI O LIERIOFEAR LS AR 2 B it 45, £
7o, BI)FLIEHOP DT VX —FHER] OF B AR O BRE BB F FTHHZLEFETHLEHIC, =X — - E L
WRRICBI D= RN —DRGFET RV —HROBERIZEE T2, TRAX—O-EEWRIT-DITEASNL =¥ —7
ICDOWTHRE, ZNHEELUT, 4 BRODLNTODEH LN = R =V AT LD T/ AX — DO &ERE DX
B EFE 35, BREHEMCKFEREE B, =/ X — BT A FH 35,

FIZE B 4Z Course Goals

IHETHATIIALFEI 2T, o XS RO/NABRFHHN TEC TOD M, HDVE EOHRZIRSE TN
723, KL DT T ARD DL RDORIGEEE, LFT T NOHET T e WS EEEICE TR P EE 352
LEES, o, BREREZEHEL LA —2RTMETHL /L X —2F O, xR —BREICKHT5
BRH72 =7 VX —BOFE FEEESE T, FET X — - E LT 0 A ZRBWTELLI X — R T
L, E0OH A& iE45,

12 % 51E Course Schedule

AT 4 [\, FE T8 LA 2B 2O GO B TN, L% TSI E SR 2TV TR S, B0 4
B, 9E - =L — AR ASND T2 — ORI OV TS,

L IKF =X BT AR OB R KFRRIEIZOWNT

ALF L) FOREABES, BT, AU R - WEER DT RTINS, LT R EADTARLF —I L
PSRN EIERR, EAE LR

AR, BAR RS DA

LRI RAR YR, TR —BCROPAL T RN LRI A Y T T DL DER

BRI RAX BRI D —BOFRE

LB IRE O BN R, TOR A AT AERK

AbFTHE T A7 B )L — AT

O N O O =~ W DN~

#HPE (FE-EEEDHNEESE Homework

FHELCREE T A2 ILFEONKOEE LIS DL L, #ERBICTVNEAL, ERNADOEE IR TLR—b
DIEMEETOT, TV MEBEICL TUR—MAER T TEE LTV MR NE OB ATED D, dEFRICHTD 1
HNLIE, 45 I OFEICH L TE 2 bID, FEEOMRIT 90 43 (2 BRI TThY R X8 [El=16 R TH DD, HALRTEIC
I, 1ENZOX 3.6 FE O T8 -EEH BN LD, ZORICHEEBEL GERRIZICTH -EHEZLTZL,

AAESTE D B #E LAk Grading System
RIS/ BB L O AR — NRE O BHEN RN 5, FRMO NFRIZ/INEE 40%, LA —MREOKE 60% T1T9,

THF AL -ZFE Textbooks
VBRI ERIRAT T2, ZEEL, EREENEOLEY,

Handout made by the instructor will be delivered.

SR &S E X% Reading List

B GEAROBMREIGH) /5 AR 55 S, 1995

BB TR (5 2 )/ KA B I - T B ERE: L, 1991
TURAX— T E IR LR, 1999

S BAR—LR— Websites
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G061

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

{i5#% Additional Information




F1B 4 Course Title B IEG  #EE#R[Organic Chemistry of Reaction Mechanism and Molecular Structure]

SEERAHE Subtitle
E{T#H Instructor JHE % [OHKUMA Takeshi] (K5FE T2 W 2205

M B Other Instructors | #Hff HIFE[ARAI Noriyoshil (T4 FER5%)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094060
HARS Semester 15244 B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5122

## B =18 Other Information

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

F—")—F Key Words
e, (LA, RISHRE, STE(b, 01385k, o THEAE, ~UBRRKIES, Woodward-Hoffmann HI|, BRALAFINK
IS, BFBRIRRUR, v ~bhat—iEhL, 7L —7BEIRG

2% 0 B4& Course Objectives

HBOBTHETIT, MR FH0E OB A% VY, Woodward—Hoffmann Bl &2 BRR S 0 AR R0BVA L iin & 6 b 52
JEDFREIZ DWW TERRIICTFE L, ZimicsWT, BENRELAINES, BB, v 7 ~hae—iig, B3IV
— T BENIGIZ DWW CERERD HZ L% BARIZT D,

MROBFTIE, IO, RFBEIOG FHOEFOZEEZEFROERPLTY, (LFEA s T OE RIS
WCHSRERD D, TNERARIZLT, DVRIT Ay, VKT =4y, RFETV NI E DL EFEOREE L MEEIZOWTH
55 Fz, T OFEEBFTHIZ CEBERXTIT 41—, DT AT LA BN E O ST FR0 ST ARELEE D FRHT 12D\ CTHELfR
T 5, BRI, T EILOMITB<FHENER, 75 7B OMAEZEHBICOWTERLIZ%, 28050 703 KFEL-> TRSILTZ
DFHRRARIZONTEES, ELMS OfRET NV —TZFIAL, AT~ REXTRESE A2 AT 5, BiEAF 2745
INT ARERR,

FIZ B 4Z Course Goals

HEF ORI TIE, Woodward-Hoffmann Rl DR BEE R SEH 2RI 7253 T-HLE OBESE AW THERL, VBRGS0
FRAFRELAYIZHEIR CE2 I D, F/e, BARMRBALAIRIE, EFBREIG, 7 v et —igEir, BLUOT L —7BH)
BUSIZ# A CEAREIE T IO A EE AIZEET 5,

HWROB LTI, BTROTEND, TR0 THOETOZER), BIWMEFRALS TOETHIEEIZOWTEFET LS
CEAIEET D, WNVARATF AL, DVRT =F 2, RFEFVANIRE, ALF RGBS T L ARG LB IOV T
O, OSIZET 2R ED L% BAEET D, 0 T OB Z TS 59 2 CEER AR L FOSTAREBLEE OFFMT IOV TH:
O, B FEILORNCE<HENER, 5 FMOMEZERRIC O W CHER T2 2 HIEE T2,

2% 5HE Course Schedule

1. ~UBBREOS O (1) : ~UERIREIG D E B L OF O EIZ DN TH 5,

2. BRALATINBOE (2): Diels-Alder i, 1,3 XARERAGATMEIS, JALZRIBRLAINRIS72E, REFELBRILA IS IZ BT
DHFFA EER T D KRS L, ATEEIRPEIC DV TS,

3. Woodward—Hoffmann B|&43 08 (2): 7 a7 4 7HE ORAR LXK O BEKEZ 5281250, Woodward—Hoffmann B~
DOIREIRD B, Tz, 50 THEO RN R LD N ARF RO B2 FF T 5,

4. BFBRIREG (DB FERIREIGO ) THEREEAR AR, RSN SO & e 8 SOG ASERI TR Z 5B 12DV T3
Sno BA RS &AL OIS OFEEZ BTS2,

5. ¥ =hat—iphr b SN —F BB S (1) A7 TS AT T 2RI HEFT A1, 0] 7~ ha e — G L Z D4y
FIEFR BRI SV TR, [n,nENICBIT A AMEIC W CEET D, £72, VAIRRITe, U RUG2E O iR H)7n
TN —TBENRTDON TS,

6. FErnakBRATF (1)

7. FFOETHEE (1): FFHOETOSLIENERTHORENLFES,

8. (LG L THuE, BIOWLEFEAIEA 2): BT #uEORIER AL 0 THEOR B EHE 2 (LSR5 S, SOIZHR
FE— A MRAT AR T L VR E DS OB HIMEIC DNV THD, LI FHBIOSTNICEIT 2 H0E MH A
TERE, 230 T OME B IO G- 2 2 385 BiF 5,

9. SIEHEEROHEE Q): INVRAT AL, HVRT =A v, [RETV IV, IV E OICFEFEOMEERS IO, A7k
IVEIZFEENZ DWW TED, ZNENOIEHREIZIW T, M &SN ED BfR &2 B fE 35,

10. SEARBEMEEXTUT 1— |, BIONLEKBUEFENT (D) AL EHOFFOX TV T 4 — VT AT LA BEORBIOH T E 500D
2, i C M OB EABAEL, BOIR, FEBRIRE L& O STARELEFEAT V5, SLARBRES LA OMEE L OB, 7 /) ~—
HRITREBEENA T BT OEITONTES,

1. 53 7385%, o THEAE (D: 5 FMICE< DL SFHEBAERZHODHEAN— 7 ANEROHEE L DOIL R FEIZ DN T
PS5 KFBREG DI T OFE S D57 TRBiRICIB I D EEMNA T2, 20 TS TR EEHE, itk
TIRSNARRF M ED D0 THBIARIZ OV TH S,

12, B (D




#FEEE (FE-EE)FNDANB LS E Homework

GEZRTP)

TH R EORBIOBERFTIHICHZEBLTBIZENEELL,

EHRE R/ LA, BENBROEREIT, HEENIZVR - OEREIT), 72, B E TIZHR EOHE
RIEZ RN TIRLTENEELL,

GE&REP)

TH AR EHM O ENFET EFBITE A TRBBEN AR ETEL, AN, B SE2T =y 7Lz ECRETOFIZH
{IHLnITD,

WE B EINT AR, EEELR— M TR LN E OB 2R 5,

RSN E#E L A% Grading System

JRRIE LT, BRI D 7TEILL L 2 i RIStk &35,

GEZ=RTP)

SEAEHERE - LR —1 (20%), #RBR (80%) (C LD FEAM 95, LAR—hB L OGREBRCIE, NI OV CTO BRI &5 S0 % 3 Afh 9
Do
Gisz R0

FEEDIL 20%1%, FHERREE, BIONEEEM T AL R —MERIT/NT ANV T2, B ICRBREZERL, ZOf Ra i
JEOD 80%ET B,

HEERTE, BTN 60 AL EASIREL, FOEEEREROFE TS, AL RO K EET D,

fth BB D E M Other Faculty Requirements

TX R #FE Textbooks
Pericyclic Reactions, Second edition,Tan Fleming: Oxford University Press, 2015

KEPCGHERAWCTFE T B2 TR EIE M B EFFE A, 2019
March’s advanced organic chemistry: reactions, mechanisms, and structure, 7th Ed. /Smith, M. B.:John Wiley & Sons, 2013

1 K™ Reading List

B BAR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://orgsynth.eng.hokudai.ac.jp/

{i5# Additional Information
ZEICBWT, ALRICETAHERIOEREZETEREL THABIENEELY,
[ KBl AR INIE IR THEL T X0,

BRET U —MNIRETHIE,




F1 B4 Course Title St L5253 Chemical Reaction Engineering]

FE=REH Subtitle

E{E# B Instructor IR R [NAKASAKA Yuta] (KRZEBt T #0F 580

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094061
HARS Semester 1744 B {187 Number of Credits 2
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5132

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
SOGHREE, ey, BOGSR, @R, #AH - JEEER N, JEBoRE, BEhH %

22D H4E Course Objectives

AR T, 7, (PR BE TS DRI LR E T D7D IITRISEHmN O LT RS L KISEA Y DOt
OREZERTHZENEETHY, ZNHEE &M _WU*&O%Z'KEﬁf$${£%T& RUNT, RE SRR S 72 &0 B A
R COYEBBBG A HER T VEHAOTRIEL, (LRI E I IERUC L2 ERB BB G 2R T HREX0E
HIGEESS, SOIT, JEBOEEE & SO B NHEREE R RT3 8%, o — LB AR MR S W Tk 5.

FI:Z B4& Course Goals

1. ROG#RaR 5 HI LB DR R IR oA &SRO D2 LN TED

2. FEFABRTRNISAR DTS TED

3. R AR COIBARER AR R T DL TED

4. T2V T AT I B SR L FLE AR N ORI S D BOROEHT 73 TE D
5. flISEA h iR s s Wl G T & D

{2 % 5HE Course Schedule

BEILGERZ P LIITY, T, EREZEEINEEZ R T2 R EriEn s,
BRI 323E5TmIILL T 0@ Th b,

o TR FEE i D BEfE & ) — AR o s S s D FRAT

L REN R —r DFET VL

. FEBRAEM AL e 2R e O FRAT

. WERBENB SO RME, BX O Fick @5 11ERI, 5 2 :H1

. AT TORICEEHYME B EIBS:

. ZIUEMIEN CO RIS E S M BB B B4

7. RSO 23T B — L B A SRk

U WN

EFEEE (FE-EEFDOAARLS E Homework
ERABFICOWTIEIOFERIC X2 M A B Z2ITEEZ1THIZE, B, R THEORITH O CTEHAEITIZ L2 HELE T2,

BT D B #ELF % Grading System
BRI, #WERPICRBIRIZAX(30%), LAR—R(T0%) 1ZX-> T2,

BB D EY Other Faculty Requirements

THX R #F]E Textbooks

EEIETERE Reading List
Chemical Reaction Engineering,” O. Levenspiel: John Wiley & Sons, 1999
Elements of Chemical Reaction Engineering,/H. Fogler: Pearson, 2020

BOG T2/ WA < 5 IR, 1993

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5#% Additional Information
SOSHREER, SOt L0 EEEL QOB IEERITREL TS,
ERIIGIERE LTS TDIE,

WET L —NIEE T,




F1 B4 Course Title A A [ Advanced Organic Synthesis]

FE=REH Subtitle

H{F# A Instructor AL mEA [ISHIYAMA Tatsuo] (5B L3022k

$HY B Other Instructors | filidl A H[SENBOKU Hisanoril( T.“2A/FZER5%)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094062
HARS Semester 251 (FK) B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5142

## B =18 Other Information

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

F—"J—F Key Words
BRIRME, BOSAEE, SCIRHIE, A HEO5, FREA b

22 H4E Course Objectives

BRI B A A RICBIT 52X —U— R ThHd, AEETIIE 2 OFEBALZA RSB W TEWERIRME 155720 D 54k L
ZDOFRBAN =X LI LN E B BE RS B LFERBIOZOIEABNZOWT, FEOM MR EEBIZE S T22L5 BiZL
T5,

FI:Z B4& Course Goals

TSGR DEE 2 7238 NE OIS B AT = A b L OS5, £z, Fli2 ORI T B HSOG DS KR & D 4
B RUZHODIL TV D FEFUZ DV THEITER SR BNZEY, ZOIEHF] - BARFIZOWTRGEL T2ET 5, &micix, &5
L7ey TEB)EE S AR TELIDNZ, HDVIREGUIRBLAD =X 2% H LU T O KL OB A B 22 3l T
LI bl bl AIELT 5,

{2 %5 Course Schedule

1. BB BOS

2. BICHUG

3. =7 —bDERET VR —IVES

T )T DAERRIZBITDIMMEIRIEDFBEZ DA =X A, 7B NI T VR — VO SLAR R L O E @R B LIE T
HER® R OB LI BLD AN = X LT 5,

4. Wittig OSSOV T 4 L AR &Rl 2 DAV DR

Wittig SSNZF DAL T 4 ARG DOSLARSIRVEIC 2 8% 52 DR 1 L3R OB BAT =X LB L OBE#E T 5f ~ DAUR
DN DONTHSS,

5. SAREF R

SEARTE RN EL Baldwin HICOW TS

6. Cram H& Felkin—-Anh &5 /L

MEEE IR B EICARE L ER TV R LA REREAMT NG 556 OBIPEDF B OWT, 77 HE~0RE
F RGBT DBRMEL R TF 5,

7. TUINFINET D IV B SIZ DN TS,

8. BHRERDIRGEL

9. BB DOAETIE

FERIEMM O RO IIBIIL, B OAHA R FIERLNICZENLDISHIZ OV THES,

10. {HEME

5T O A AR B O SCA M R A R, RN A A UG E 5,

£HEFE (PE-EEFORBRLESE Homework

AL CIRINEDFEBUZ SV CREMINC - SIRILRUG, EITRUE, 7/VR—/VEUSR LV Wittig G2 E OEANLA Ky
FEBBOEEE DO ROGHEZEE LTI, S OAEE I BT 2P L Rl — DA, TONEE RSERL TR
<o BROBANATOHE MBEOBC, %07 1 ZHRIEEEPRIEDRBUC OV THM TEH IR ENEDOH B E1TILLL
(s BR 2 TRy { PG B L THR<E R,

BB D EEE L& Grading System

AL, MO TEILL Lo R & AR O S &35,

(DR, QUA—b, QFBRIZL > TRl 5,
LAR—MebONCFHIRARR CTIIRET —~ | RN AEOIRRE | R A N33,

AL 53 2367 —~ | RN AEOBIARE | B L 2RI 25 BRI K> TRk 2.,

ALY 5y SEHERREE (209%) BE OV AR —R (80%) (ZLVFHl 32, LA —FTIIHRET —<IZOWTOBRE, HAE L
i3,

W HH 24 53 DB REFAT RO 2 - TRE ORI E 5,

FHY LD 60 WL B2 AR LU, BALBURIIIMH S 5y O A2 E S D,

$

=111

fth IR BB D & Other Faculty Requirements




TX AT} E Textbooks
ORI L, B R B RAT D,

B E 5 E M Reading List
REGGERARLT 1 oGS RIG- AeRIET K RIGM : bR A, 1999
KEPLHERARCFE N GHEA AL ZE - A AER LS B BiaM: R bR A, 1998

S MAR—LR— Websites

2= D FR—L~_R— Websites of Laboratory

{i§# Additional Information
T B A RO BN E G T,

WET L —NIEETDHZL,




F1 B4 Course Title AR BH b 5 Inorganic Materials Chemistry]

FE=REH Subtitle

E{E# B Instructor WAk JEIR [TADANAGA Kiyoharu] (R5BE T2 500E)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094063
HARS Semester 1744 B {187 Number of Credits 2
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5152

1% B =18 Other Information

EBE=HA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
R E, T AL RN, ZHE AR L BERS | I IE Lk S L, A TR, Yo e st

22D H4E Course Objectives

RSO E R dn I, FERE IR, ZILVE 28 SR E T 58730 VM BHIR L, TN A OB E % i
RERIZHIES T HR B LTS T2 D IR AT R 2R B AR BHE AIEIZ DWW THE S, BT, ZENHDEIFIvIADH 51
fiﬁ"]'ﬂjiﬂ’ﬂfoﬁ‘@gkﬁﬂ@%ﬂﬁiﬁk@ﬁTﬁiﬁﬁ'ai_T WZOWTHRE RO DI EH IS5, £, LEMTAEFEINDLET
SV ZFPELO T CHRHCE E R EMR, ER B TR LEMEHCE R Y T L0 AR S FEB LW
S EBITIRRF R 7RI 2 B 3 2 sk A B AR 55,

FIZE B 4Z Course Goals
RSB BINE T AR REL . T ORRREEZ R BLT A7 D DM EHEZRE SHIZENEIFFA O REEZ L MR & ERI4 57
OO FEE ARIEE DO AR FE B RERIZ OV TP T& 5,
BB FRIEIC BT AR RIS AL R M F S et R B L O F O T ae A2 I A I TR T XA,
ETIVIICBITDMEED AT =X LEBRFEL | REINEIEM B T2 ' TIv 0% @R - s B~ IS 32 5 15550
BHTx2%,
B RMEHZ I T 2 AR & AR L %ﬁ RN ZEE A~ T2 EBLOETIvZICBITBI AN = X L% FiR
L, ®EE, o TFL—F— B — P — ST 2B TE 5,

12 % 51E Course Schedule

BRI ODORBE R Y — T D FEE

RSSO R Y v — 7 MED FEE2 | E DO AR E DR

. FEREMEIR O (ERLE LRREE 1 IRIREZ Vo IR E L L 2 O RF

. BEREME IO (ERLE LBEBE 2: CVD, PVD 728 ORFEIC L D IR - Z D R5%
FE OO EROA R : A O H EHRAEE T T ADREE | H T ADIERNE
B DDE IR DA L2 : 7T ADOEE LR OB, T 7 ADHE &b
ZAERIAROBIEEL UMY R O TR L (BRI, WAL, ZAETE)

LA IR O BLETED  pMYE, BERE

. R EER

10. BTy 7 AOMIEGE LN £ T 7 ATBIT DR R SRR RALRE OfiEIE DR L2 O
11. BT 7 O 8 B

12. EIv /BN FEEKROSEEME. IS

13. T BAA MREREZ D

14, BEIIy 7 AZME ORI E LS

15. BIIv P ARFESHM B T —F— L —F~DIEH

16. Bk

O N O O =~ W DN~

©

#{EEPE (FE EE)EOREESE Homework
BAT T2l 28 EBHEOESOIZ DWW CRROINZ TH L GEROMEA IR 75, Sloifsg i3, BN U708 R A iE<
ZERB BRI EORICLVERNEE /0 1B fiF T 5,

AAESTE D B #ELF % Grading System
JFRIELT, RO TEILL_EO 2 BHEREM O &35, (DLR—R50%), (2)FHERRERGO%)NZL> TREGT 2,

=SB B DY Other Faculty Requirements

TX A FE 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

BB 5 EE#H Reading List

SMAR—LAR— Websites




HEZEDHR—L~_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/inorgsyn/

{i§# Additional Information
BB E I BT B AL B P70 O SR B B L T B LA AR L L Coi38 95,

WRET r—MZE&E T2,




F1B 4 Course Title T VX —k e R [ Materials for Energy Conversion and Storage]

FE=REH Subtitle

EE# A Instructor TR ¥R (HABAZAKI Hiroki] (OX52Bs TR0 2ek7)

{HY B Other Instructors | 4L FH[KITANO Shol( THFFERE)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094064
HAR Semester 158 (H) BT Number of Credits 1
B AE Type of Class i WRER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5162

## B =18 Other Information

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

F—"J—F Key Words
TARAX LM, TRV R, A4 ARER, S RLF—Z R, R T SR

22 H4E Course Objectives

AHE REMSOF v K, KRR, EHEIY, BURAESICBITDRIE RNV —EM|T NARELT, ZLOWFIEN
1T TEY, 2050 FEDOH—Ry =2—r TV OEBUIMP>THEMBOLEE-o TD, KK TIE, Z0IHmT Ly
— RO T L — IR LB SN DA A ARG, AR, Y8R EOREREMEAM BHZ DT, E s S HERE D B
P2 E L, =R X — BB L O L —RPEAM B ORR D720 O FLpt i a2,

FI:Z B 4Z Course Goals

1. PEEEMS, A4 ARE, BRI G E DBIR 2 EALF OIS HEFET 2,

2. KRR EM, PABFER, “EMOFEBS IO ERILET SAAO E MR LIZ LB L2 D8 BHRF A BRAR -,
3. BEFIASN TOB P EREM, A4 ARG, BRRAE L 25 E L, ZOMERHEEFSRED BE A 2R 35,

{2 %5 Course Schedule

WBRBIVSZHAICLDT VBT — a2l Aa b TRELED D, FEMEEZEHNICHEL, AROBEREDT >
TN B, BRI IR DO LBV THS,

1. PRBFE A (1R]) : FREBRENEM OB Z SN THEE L, BREVE IO BEPE LELEE |2 ST, SR RIS B L7
DIEHR PR B AR5,

2. BB K ER (2[0]) PR EE R PO R Z O, AFREEKE R, a7 270 MK <o A2 &
LK R IE DL LR D B R R IOV THIR A RO D,

3. AAARER (1[a])  BROEFEMH BEAE S IR EMIC Y E LR DA ARERIZ DN T, A ARG D IEREL A A ARE R
DOREEFEBIZ DN TES,

4. BRI (208]) : K TR A ROMETE I A I S D BEARAN I D IE VAT 3K oD S0 il 0 5 -k BE S0 B A L2 DV T RR AR
IR D,

5. 7B T —vay (20) UFUAAF L EM, BRI/ ST 2OBREFEEML O =R L — 25 - BT T /S A AD R
RO T NAAILELIR DM BIOFFEIC DN T HR N TRET D,

#FPE (FF - EBE)EOARAELESE Homework
BB IATHFEBEMEEMATEHINN, FOEEEZITHIEELIZ, BV Y TONET — <k T57 VBT — a0 i
vt N T s RN

BT D B #ELF LK Grading System
HH (508) BIOT VBT —ray (50 MR I, B, BE~OBBHBINESWEE Te) IZL-> Tl a FEm 3
Do

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks
BRI A LR, BEITGL, TV MERATT D,

T X Reading List

S MR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information
TS LR L O ER AR T 2 B e L E LT 5,

WRET U —MZa&E T2,




F1 B4 Course Title A A Z 4Rl Advanced Applied Biochemistry]

FE=REH Subtitle

F{EHE Instructor WA #E—ER [IMATSUMOTO Kenichiro) (K25 T4 0F 22557
HYE B Other Instructors | #4788 EH—[HACHISUKA Shin-ichil(T.22#F 780,

JFEH HEFLIFUJITA Masahiro] GEAb“#AF5E0T)

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094065
HAME] Semester 17 (6 ) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5171

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

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

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.

FI:Z B 4Z Course Goals

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

{2 %5 Course Schedule
1-4: Structure, function and analytical methods of RNA and other biomolecules
5-8: Strategies of metabolic pathways, and principles of enzymatic reactions, Genetic engineering, Bioinformatics

#HPE (FE-EH)EDRNELESE Homework

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

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

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

15 E HE Reading List

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

MEZEDHR—LAR— Websites of Laboratory
https://biosynchem.eng.hokudai.ac.jp/

{i5#% Additional Information




F1 B4 Course Title O F M EHME FR R Molecular Materials Chemistry]

FE=REH Subtitle

H{F# A Instructor PYEF A H [ISONO Takuya] (KZBt T2 ZERE)

#8447 B Other Instructors | LI FENG (T Z#HF%ER%)

1 HFEA Course Type

BAEEE Year 2025 B Z] %S Course Number 094066
HARS Semester 251 (FK) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5181

## B =18 Other Information

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

F—"J—F Key Words
FE 1A BEAETE B oy 1 BEREME R 2y 1. BREEFR AN i oy ALk

22 H4E Course Objectives

o TR EHI UL 7 S0 DR R IR T A 720 B CIE SN TRY . SRS U TR D 700 T2k EAH
72 E ML ST, — 7 BT B IR SIS N e P 2 O R o T M B SR O BN D7 &L Z DR B R EF B
DAN—=FIFEL 22> TCND, DT (RO B AL LI U@y T B FHEET2 TR O BERITGE XD LT H K
72, ZOERR TIET my s LB G IRCREIE 55 T BRI S 7 772 L Ok 2 72853 THEHO B BComiE s | BERE.
SR OWTEFIZLLIZFHTHZET, Hilcem o R ZRIN T2 5 EEEE T 022 BIEE T2,

FI|3%E H4E Course Goals
Ty HEAS IR S 1 BRERARE D TSIl T AR DOy I AZF B/ T 5L T, Rk Ik
NABLWE S R A5 0 hikiaaE5 A AEL T 5,

{2 % 5HE Course Schedule

HAZ R ag T ar

. T oy EAK

. RIS B 1

. BREIRFIA T

LTI T B AR RIS L S HEREM: B 45 T D BRI 3
LR —MERK

S O A~ W N

LT (PE-WE)EONEESE Homework
PR SR Y BT A TR 5,

ARSEM D EH#E LA X Grading System
AU C, 2RO TEILL Lo H % R O St 35, BAgIE SRR (20%) LR —h80% ) &> TR -5,
AHEIL 60 mLLEETD,

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks
FRIZHREIT 2\, FRERCE RIS T2,

Reference materials will be distributed as necessary.

15 E HE Reading List

B BR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
https://poly—ac.eng.hokudai.ac.jp/

{i§# Additional Information
BT —NIRIZ T DL,




F1EH4 Course Title (b3 F H # [ Instrumentation Chemistry]

FE=REH Subtitle

BT 8 Instructor ER)I 5k [HASEGAWA Yasuchika] (R LSRR 42R7)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094067
HARS Semester 1744 B {187 Number of Credits 1
ZEWEE Type of Class T () R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5191

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

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

2% 0 B4& 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 B4& Course Goals

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

2 Z51E Course Schedule

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

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

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

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

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

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

8. examination

#HPFE (FE-ETH)ENDRHNELESE Homework

Pre—examination for review of instrumentation chemistry

RAESE D EEE LA LK 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%).

= EREE D EHY Other Faculty Requirements

THR-ZFE Textbooks

FEE 15 E HE Reading List

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

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

{i5# Additional Information




F1 B4 Course Title BB 22 24 imAdvanced Ethics and Safety for Science and Engineering]

FE=REH Subtitle

F{EHE Instructor WA #E—ER [IMATSUMOTO Kenichiro) (K25 T4 0F 22557

1844 B Other Instructors ~ H1JI 7547 GRHEIK)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094068
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FEREER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_REQEL 5210

## B =18 Other Information

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

F—"J—F Key Words
T%#fmEE, Zaefbs:

22 M H4E Course Objectives

BENRANE DT O IR Fnilk & AL D LT Bl D1k 2 IR AT O R P AT I U A B L 2 2 B T D B A B 15375,
HHETIE, BHEEIE S ISR L TR TS - B L MmEE R~ O XS IZ DWW TEFI 2B L TR TS, B2H
BT VAR OB 2 R EE IO TFIEBIOMEFEWE OFEBRA FEHLERENC W TES, Zhohb, BHEERETEELT
BHLH LMWL HREHITOT D,

FI|3%E H4E Course Goals
BRI L7z HAir o 2 b e 2 B 7 e e A 20 A BRI AE U DV AV R8T D2 8k, Hifivds (WFges) &L
THERAIZIELWEL TR IR oW T, EE&NARILES > TR TE5 4912705,

2 Z51E Course Schedule

1. BeAhiE e oo Ik (20m))

BFEHAN S OB LHANE WMERAF O, BHRHINE DB E T S FIHA R 5,
2. VAL (3 [8])

VAT DZE % I7 L% DEPRFIEIRSONTHIR L RIZ L AV AR T AL 2 5,

3. LB O SR FEMELERLEI (3 [|)

(L E DIERA ENEIZ DOV THEDN, TS 295 H 28R T2,

#{HPFE (FE-EEH)EDRHNELESE Homework
R AR L, AT, BRI S 1 AL, 45 B OB L TE 2 b5, BALEARZIE, 1 Blic>&E 4
FRERRRE OB LEE N LB LR D, ZORICHEL, BAfiSE BRI ZEHUEREEZ1TO28,

ARSEM D EZ#E LA X Grading System
8 [E43 9 _CTOHEZBGER O E T2, R TICERU-3EO BED DERE ARG 5 (100%) .

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{ig# Additional Information

HREIIRRCIEER T, ARG R A R T,

Google Forms ZF|HL CREZIR T O T, FIFATEX2MAR (/—F PC, 7L wh, AR 259524,
EBDAIZONWTTEL, FRNAEER 2SR OBREZBEL TRLZENEELWL (B O B OFPHTENY),

AR B TR AERMER) B THAE Bl L e e IBHER TR E TEEEA,




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

FE=REH Subtitle

H{F# A Instructor RELFBERER (REBER A2

2
s
HME B Other Instructors | X4 |X LFFEH S

1 HFEA Course Type

BASEERE Year 2025 B EIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 10
ZEMRE Type of Class FEhk - F2H R ENR Year of Eligible Student 1~2
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQUI 6302

1% B =18 Other Information

BERMEA Class Method 1 Xt FER B o )

F—")—FK Key Words
A AL

%3 M BH4EZ Course Objectives
{BZAT BT Dkk & 72 RIRESRRE L2 ORI BN KR DHE ST, BLONZFORE N ZBRE L CTHFZEZ2 AT T 2RES) . SBIZT DR Fa 15
NI T im S E LD LT DREN BT 5712, 5 H B Ob & TEB O3 B OWF e HEE T2,

F|3%E B 4] Course Goals
BRI EIC BV TR W TOWEE D B LR TEL TEED S,

{2 %5 Course Schedule
FREH B OREDOL LT, & H O e T —~ BT DI 9E 24T, BARMZBFZEE B DWW, FREE B ISR T D28,

EFEFE (FF EBE)EDOARELS E Homework
Ehh T — X RERUE, S SCHEITII S ORI EET D,

BT D B #E Lk Grading System
EEFH TR EABE L L | SR TOMEIEEI S O TRENCETHME T 5,

fth BB D E M Other Faculty Requirements

THX AR #F]E Textbooks

1 B Reading List

B BR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{i5#% Additional Information
JBIEBGKIIE T TEDOFINATIZ L,




F1 B4 Course Title A bR FEE [ Laboratory Exercise in Chemical Sciences and Engineering 11]

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )

{HY B Other Instructors | fH YT (IR EHE

1 HFEA Course Type

BASEERE Year 2025 B EIZFE S Course Number

HARS Semester A BAf7 % Number of Credits 2
ZEWRE Type of Class FEhk - F2H R ENR Year of Eligible Student 1~2
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5302

1% B =18 Other Information

BERMEA Class Method 1 Xt FER B o )

F—")—FK Key Words
FEBRIGEE THA—F LT TVRES

%3 M BH4EZ Course Objectives
EERROFEALL T, MOFRAICER FEOFBERLEMEZE YN PRAEL , fHE CXDE 128,

F|3%E B 4] Course Goals
O EEE LU TE ~IELL, D OlUNCERIEE T 52D TEDLAMEBE KT 5,

B ¥ FHE Course Schedule
EERRICBIT DK FAEITB W T, REFAEDOHIZE - 28 OEEHIRIUTIET, # 5, L FOfREE(THILICID, FED BE
BT,

1) Fli & OFEFIEIC OV TIELWBENS TE D IO IR U EHIFIHL | 2 OB ZARIU ST CTHEEIREED T RS 2% 5.
Z FOREARER BN DI85, BBEITIET, MW, LR—MEHARD DL EbIC ERIEEA1T,

2 MDD EBRFFE Y -5, ELL DR ERIFEEZIT o CODE, MEERE, #A | bW EREEEZT
DR LT R R LDV, ERIF T oM EE XD,

OISR AEZEL T, ELRIGHE L L CORRIFEREIEF T,

EFEFE (FT EBE)EOARELS E Homework
52 B RREITRT L, RO FEER - FFTEERE T e 7= 00 D)7 U 2,

ARSEM D EZ#E LA X Grading System
H & BO72 B0 #H 0 L TE I 22 L 78— MERK (50%)  BFR A DAL (50%) & # A AIZRHE 32,

= EREE D EHY Other Faculty Requirements

TX R #F]E Textbooks

15 E KE Reading List

B BR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{i5# Additional Information
JBAEREITE T T EDOFHNATIZL,




F1 B4 Course Title AL EBRAF It A Laboratory Exercise in Chemical Sciences and Engineering 111]

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )

HME B Other Instructors | X4 |X LFFEH S

1 HFEA Course Type

BASEERE Year 2025 B EIZFE S Course Number

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

F2731)24 3—FK Numbering Code CHEM_REQEL 5312

1% B =18 Other Information

BERMEA Class Method 1 Xt FER B o )

F—")—FK Key Words
EREOFBI B LIS ERIEEE RREBVELDETV BT —ra HiE RSUEHE

%3 M BH4EZ Course Objectives
ELWFIE2ZIT T DICHT=> THELRDERTFIELFBEOIELW B S Z e @O B IS T 220 TE o HE KA
WRLBE I E O LEBIT, BB R AU LD T L BT — a7 HEEF 5,

F|3%E B 4] Course Goals
EEBRBOFAELL TURADNEEZRFIELT LB T —a e EBRVELOZELITIZEN TEXLFRAZERT
%)

B ¥ FHE Course Schedule
BEERRICBIT DR FFITBV T, REFEAEDOHISE 28 OEPIRGUIIGET ., #E, DL FOfREE(THZ LIy, FED HZE
EERT D,

DWFIRET —~Z AT D720 D ERFIEZ I CE, 20, TOFELZBETNICH - BTN TELIOIRD
728002, #0R UBH R R IC IO E D, T OB ARIUTSEC CHEYIZRSEO TR AA A 5.2 T KREREN LD
JOfEE T3, LEILU, BWE., LR—MEHERDDLELIC, R EATT),

2) WL R OB F L | T LB T — L a kO, BHEREE AT, FR, LI R A2 £ TOMRE
BRI OHFEIC T LYo T — a4 AHIEOHERTTH,

3) LA G O T STHEIE O AT, WHERk B2 | IR EL D 2B L T, Bt L TR
EATHZEDTEARENIEHED, BARGE - JEEEHIC, HUIR I ELO N CTEHRNIEEIFFEETI,

ZDIHRBVM 2B L T, L O EIFHE LU TH UV TERT 22 LD TE OIS W EHE 2 F T %,

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

ARSEM D EZ#E LA X Grading System
H & BO72 B0 FH 0 L TE I 22 L 78— MERK (50%)  BFH A DAL (50%) & # A AIZRHE 32,

= EBE D EHY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List

S MR—LR— Websites

HEZEDHR—LR— Websites of Laboratory

{ig# Additional Information
JBIEBGIIE T TEDOFINATIZ L,




F B4 Course Title 5k (Gesain PV 52) [Molecular Chemistry (Advanced Physical Chemistry)]

FE=REH Subtitle

B %A Instructor K 4% IMURAKOSHI Keil (KRB =2aF 72557

{H4% B Other Instructors | &5 ENZZ[FUKUSHIMA Tomohiro] (FL=EHFSERE)

1 HFEA Course Type

BASESERE Year 2025 B Z] %S Course Number 094101
HARS Semester 251 (FK) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6002

## B =18 Other Information

BERMEA Class Method 2 X ER B (— Bl

F—"J—F Key Words
BERDOTETIRRE, kit Fms e, flst

22 H4E Course Objectives
ST EE R EAEH 352 & TS O SG72 E OB L P ELRSEA R CIIE 25, 2 b0 AR L2 itk
B PR 2728 O FEREAER P ORI DN TS,

FI|3%E H4E Course Goals
Sy RCE AR O ECE IRRBICOWTHEE 352 8T, Rl - R ORF B B2 795, INZ <,
KA FE Y BRI DER 3 570 O et 0070 ) & T TR B 32 22 i L S 3-5,

2 Z51E Course Schedule

(1) R m O S LT IRAE

(2) iAo 7 Sy o0 Fehfk

(3) FxHro>Z T - S Al FYE OB 7 D BESREE . EAR R VBRI EE 2 L)

#HPE (FE-EH)EDRNELESE Homework
R T 5,

RAEEEM D E#E LA X Grading System
AR L OB R LR A IR 9D,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List

S BAR—LR— Websites

WEEDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ pc/

{ig# Additional Information
BT U —NIRE T BT,




F1B 4 Course Title 5y A% (B B R & 2 %53 ) [Molecular Chemistry (Structural and Physical Organic
Chemistry)]

5%REH Subtitle

EHE# A Instructor AR ZEA40 [SUZUKI Takanori] (RK=EFE L ZAZERL)

H XM E Other Instructors

1 HFEA Course Type

BAREE Year 2025 B S Z|ZFES Course Number 094102

HAR Semester 251 (X&) B {51 7 Number of Credits 1

RERRE Type of Class i FHEREER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELMOL 6000

## R E1H Other Information

RERMAH X Class Method 3 i 2 R H (Bt )

F—"J—F Key Words
b

HR LA
IS AL
fEmtEg
E2i

FE -

IR
oM EAEM
X AT
FEWiES

2% 0 B4E Course Objectives

i n BT RACE O R RO E A T E T AME A LT Tl 2N E O bE ORI E R U7-HRE
W DIRFZRENIIE AR FE M T d— T, n BT OIERTEMEICH KT DB G ORISR 2 72 AT MV O fENT
7oL KOIFERY 2R BARMF TR CH IR COE T, RiEZRO BIZIE, 20BN b2 A E T 528 TT,

FIZ B 4Z Course Goals

S AR B OB OBARIZIL, L2V OO FEERBEDERNMLETHY, BT 2 2%, ZOR¥E
TN Y7L TROGEMICA L E7, AR THOBEIL, G A0 B ICRG T, AR/ b 5200 B 0 BRI 5%
BT T DBNCA AL ET, TOMEOIELRLNESEZIFEORIRBEIELLET,

2% 5HE Course Schedule
ZOFEFRIT 2 SO I OWTCEICERLE T,

— O HOFTET, (LFITBITHIEFEHORBE T, [Disappearing Polymorphs |
LW HE L EE DS I B T DR R B S A W S T B DN RIS > T, [MAIEES FREME B TETWEERN, b5 A%
BRI, BITRE B8 | LV BN E =00, EOINCL TEHANCHE TE 500, 2L ET,

ToORIE. BELEMICRBATHGERIAEAER ) A2 EE LU CEEE L KRERBLZ C—C #aE2E > Lawito
HEIESS X ARSI B O RIS A M I U TR L9, F7o. THERIME EERA S A 2 MESED 18V E 208, DL,
EDINILTEFN TCLEST=DO LV IO EICH i =,

#FPE (FF - EBE)EOARAELESE Homework
HARVEIFE AT, BTV NCREIL E9, R e (T ) S E T,

AAESTE D B #E LAk Grading System
(1) "HEHEEE (35 %), OV AR—M2 BHDOANE (65% N L->CREML £,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

FEE 15 E HE Reading List
HoEE LY DM~ T Fa—FFT, /M —ik: BHEbFFA, 2020

S BAR—LR— Websites

HEZEDHR—LR— Websites of Laboratory

{i§# Additional Information
WRET U —MZa&E 52,




FLB 4 Course Title A (B T HEEERLF) [Molecular Chemistry (Macromolecular Science)]

FE=REH Subtitle

E{T#H Instructor 8 8 [INAKANO Tamaki] (iR FHF220)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094103
HAM Semester 1581 (3R) Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELMOL 6002

1% B =18 Other Information

BERMEA Class Method 2 X ER B (— B lE)

F—")—FK Key Words
FEA T, SR B, SERERRME, LR A= gy, JERiENE, FTUT 40—, DR AREE

%3 M BH4EZ Course Objectives
A IRE T OERL, TG, BEOMEEIZ DWW TES, FFIT, B0 T OFTUAEEIZOWTORREIED D720, E5y DAL
MMEZOBEEETE 2 DE LA B L OB SO EZEFNZ SN TCOEmE B CEET S,

F|3%E B 4] Course Goals
F5r DA R, GBI OMRED KR ZE G T2, MATALEWOX TV T 44— DRI OW BT, EBIZ, ¥T7U7 4
—OBESE R T ~LIERL, ¥TVES T OX TNV EEE T VRO B O W CESEM T 22 L5 HIEE T2,

2 Z51E Course Schedule

T OEBRIEDOZEI O E D D, FRIZX TNV R FICESZ A Y CGEamT 2, BERERZEIZLL T oMy T
H5,

L. @ FRPRO R, (1)

2. AT RO, (10E)

3. B TORE: DTEBODEIIINZZIF LT —, HEARIVARA—a I & AL AR ORSEIZ OV, 4
MriEfET L, (2[8])

3. X TNESTOERR: FEBEAE, AEFEIBICIDXR T VES T OE R, (2E)

4. X T/ViE g FOMRE, SRR OFEE, (2[8])

#FPE (FF - EBE)EOARAELESE Homework
ZHEIIERIEN S TE D TR, B TOX TV T —IZBT D E - STRE R R -G L, TORNRFIT OV TORERM A,
S 7 EA BB TR, T, SRy, RN AICBEE T 253 L&t 35,

BT D B #E L F kK Grading System
FHIRL R —bDWNET0%)I LOHERRE GO I DWW T 5,

= EBE B DEY Other Faculty Requirements

THAN-HFE Textbooks

Polymer Chemistry: An Introduction (3rd Ed.),”Malcom P. Stevens: Oxford, 1999
‘s AL AR A (NTS, 2009

KEFEBEE o TR SR E S PR — . '8 R sk, 1997

A5 RE 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 MR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://polymer.cat.hokudai.ac.jp/

{i§# Additional Information
WET o —MEE T,




F1B 4 Course Title 5y A2 (i EEFRES) [Molecular Chemistry (Catalysis Theory)]

FE=REH Subtitle

EHEHR Instructor BRI i [HASEGAWA Junya] (fBERL S0 FE5T)

{8 4% B Other Instructors | it f& [IIDA Kenji (iRt ZWFFEFT), SHROTRI Abhijit[SHROTRI Abhijit J(filt AL == AJF
ZE0T), B BIMIYAZAKI Ray J(ftER 24 52 77)

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094104
HAM Semester 251 (%) Bi {78 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6002

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
fohdt, RAEALE, ABEEE R L, MREE L

2% 0 B4& Course Objectives

I TR - =R L — D FE A ORI CER BE R O AR D 72D DL IR DR REME Th D, 7T, IEME SRS, SISO

EJZ \? SUSKEAE, SUSERR /2 E OS2 EHMESH)D, AR R BRSO LS o L ANE 5 TIZRWZERHETH B, AGh#E
.ﬁgﬁﬁ‘i@:ﬁ’ﬁﬁwh T, BRSSOV TEERE R H DT FAL B R T 5720 O 7 ikIZ S

b‘“C%U\ Oy TRk, A IRl A e il — % 25 T A A R ER A BRI C B 22 1D,

FI:Z B 4Z Course Goals

RIS DR ITHDHEFEBRIZHOWTC, HERMRE AL E R THIENTED, BRI, MBSO 2L X —7FE,
AR, TR, TR, AUBEAT RO S IZ oW T, BIRRICE R T HIENTED, Tz, BN E i b 3572 0
fb AL} BH 5 L ﬁ)ﬂ&fﬁéﬁnﬁﬁu+ﬁ77 n—FEEET 5, 7T, N CITORELBL T, MBSO Rk L
DGR HONWTOHEE, LT —3ay, HRaRT, ViRVt as,

2 Z51E Course Schedule
2&;%3%“( j: %iﬁ*"'iéﬁ;wub(ﬁﬂﬁﬁ @%EE%%}PO uﬁ?‘z j%@\uﬁﬁ/% Tiﬁb'ﬁ)%éﬁ)*aélﬁlfﬁ h—/)l/\/cnﬁﬁﬂb %I
Eﬁ‘ﬁ#uﬁﬁkﬁE%ﬁ5ﬁéiﬁ TTATY, B HDOWHEY 55D T, NEERFED T VBT —av w2170, ik D, BRI N
RIILLTF @y TthHs,
B 1E BA, KTV R —E AT TIN5, Kb, TRE, RmiEFE (1,2 %)
2 A REITIT DI WA FEN, BT R =X AT 7T A (3 F)
5 3 8] LSS EE EHCAL RGO R A — L, B IRIEER (4 3)
554 |\ AL SO R R B R, 7= T AR~ OIS (5 )
%5 M DT T I A HONAE A EBEEE O~ o 7 A= TR, TR~ T, IRy, YRS
/riﬁﬂ‘ﬁ% 7 %)
% 6 [ FE1-AIIK T :band #§i8, d-band ET I/, MIGEE THEEOBEM:, 7o TR, U IR (8,12 %)
57 18] fligiAg, Al SIEER  BLEE ORISR AL, Al SR ER (9,10 )
55 8 |l K EEAAL bl — B m, N TR E), KEEMET L, SOSEEOBNAKGE, M, A EAr
(11 %)

#EEE (FE-EE)E0HNAELSE Homework

BAREMENCB T DHBEOL T2 TOBRFEL, TARAD YL a NGB LR RO LB 5, 43ISOV,
NEEFEED TT LBy T —2ar TrAVEERL, NG ZFRIT5EE012, RYa a2 W TR TS, HEHELT, 8
EOWECEME -2 BERTHELHD,

AT D BEEE L L Grading System
)7V BALEEENC T2 BRI (T LB T — v a Hiff - iR - EARFE R L), Q- SRIGE OWNE (Bt - B EW
KRE), (3)FHEEE LR LD HLRA N5,

TF AL FF Textbooks
Fundamental Concepts in Heterogeneous Catalysis,” Jens K. Norskov, Felix Studt, Frank Abild-Pedersen, Thomas Bligaard:

Wiley, 2014

FEE 15 E HE Reading List

BMEZEDHR—LAR— Websites of Laboratory
https://www.cat.hokudai.ac.jp/hasegawa/

{ig# Additional Information

SAESL, WE L, LB LOE L O R iRk E AT LA RIRE T 5,
HESST 77 48T A BB HEALGRE I,

BET U r—NIRE T,




F1EH4 Course Title 5574k G641k ) [Molecular Chemistry (Photochemistry)]

FE=REH Subtitle

H{F# A Instructor B E/E [UENO Kosei] (RZFFE 201520

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094105
HAM Semester 1581 (3R) Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELMOL 6002

1% B =18 Other Information

BERMEA Class Method 1 xR B Gl mm o )

F—")—FK Key Words
EFHIRIIREE  H6-0A  EIRHHEE St bEEE OB FERUE o EERA

%3 D BH4E Course Objectives
BT T DAL ZE7 2 S ONS A WG HA O FefE L 72 5 05 F O IR BE O R EEhE IR EEN S OB L | (bSO BFEIZ D
TS5,

F|3%E B 4] Course Goals
3 FOEFRIBHE R EOMEE LR RENDORR & 7o B L 2R R 228 352 L1280, b ZROG B L B 5 O
KBRS 5, F7-. BE 20 R HEO FBE LR ka2 28 35,

{2 % 5HE Course Schedule

HHES F DOIAL T Z RN TN, ZOFIFELL TOIALFRIERHOL - D AN EL G e & O SB[ E I O R B 47
5o DT, 8RIDFHEZRITRT, LLT OTE B 2 BRI 35,

DALZAC BT DI RO E S 2) hikd — ETEREE L bk = RIRIRAE 3) TR FHE AR (B8 - 0 A ) LR ST I TE B L (PN B
HRfa LTS ZE) 4) IR ST (B - WA E) AT LV DR E AT I VEHRIIN SRS D E LA IE W 5) /0 stk 5
FEART IV BN, FEEF - S b FFRBEFHE 6) LG 7) KA EFHE) 8) AL RO i eiih3e

ﬁﬁ&—'ﬁg (FE-EEEDHBLESE Homework
TR UT D EEMER R ER AT Lo B L O JRIEDE E LV,

ﬁﬁ%ﬁﬁﬁﬁo)gﬁt’:ﬁﬁ Grading System
RHEDOFE (30%) . FHERBEE (20%) . FHIRLR—FDONE (50%) 128> CHET 2,

BB D EY Other Faculty Requirements

TX R #F]E Textbooks

1 K% Reading List

S BAR—LR— Websites

MEEDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " bunseki/

{i5# Additional Information
HEBEZRLE 1) “Principles of Molecular Photochemistry: An Introduction”, N. J. Turro et al., University Science Books, 2009.
2) DRAEEE 1, J ERE R, fuE, 1999.

WRET o —MZa&E T2,




F1 B4 Course Title oA b2 BSOS BI R S 456m) [Molecular Chemistry (Advanced Chemical Reaction Design
and Discovery)]

A &TER Subtitle

EE# A Instructor F?ﬁ JIN Mingoo] (Il ERAFZERSAEA L 7 SR Al AT ZE L)

HUHE B Other Instructors | & iﬂcﬂl[Mm Gao), HUANG Chung-Yang, SIDOROV Pavel, I. JE&E[JIANG Julong], 7&[E] 0
F[AKAMA Tomoko], LIST Benjamin

F1 BFERI Course Type

BASESEE Year 2025 B[4 Z|&ES Course Number 094106
HARS Semester 2511 (Fh) B {7 Number of Credits 1
ZEWEE Type of Class TR R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMOL 6201

1% B =18 Other Information

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

F—1J—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.

FIZ B 4Z 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”.

B ¥ FHE 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

ﬁﬁ&%’g (FE-ETEDABRLESE Homework

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

AT BEEE LA L 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.

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

SMAR—LAR— Websites




HEZEDHR—L~_R— Websites of Laboratory
https://www.icredd.hokudai.ac.jp/all-members/the~huang-lab
https://jingrouphp.icredd.hokudai.ac.jp/
https://www.icredd.hokudai.ac.jp/the—sidorov—group
https://www.icredd.hokudai.ac.jp/the—gao—group

{i5#% Additional Information
Please make sure to respond to the class survey.




F1B 4 Course Title LA (5B S) [Molecular Chemistry A (Theoretical Chemistry)]

FE=REH Subtitle

E{T#H Instructor R fuh [TAKETSUGU Tetsuya) (KRFFRIR2HF 2205

LB Other Instructors | K411 7 H[HASEGAWA Junyal (BUBLRFERFZERT), AT FEIMAEDA Satoshil(BRS-HF5E
Be), tki f Z[TIDA Kenj](BEERHATFERT), /A TEAIKOBAYASHI Masato](BEZ2AF 58

Bo), Efe ZE[IWASA Takeshi] BLAATZERD), & #Min Gaol, B ¥ E[MIYAZAKI Ray](fil

PR R RT)
1 HFEA Course Type
BASELEE Year 2025 BFMEIEIZFE S Course Number 094107
HARS Semester 15214 B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~
% & 2¥El- -5 X Eligible Department/Class
F>731) >4 3—F Numbering Code CHEM_ELMOL 6012
## B EIH Other Information
{2 E¥EM A Class Method 1 iR H G oo 7))

F—")—F Key Words
Vab T =R, e, NN = T2 RN, BENEEEG, Ry ety —itl, Ry
YL — i, IREIEIEREE, ERBIRRE, SOGRRE, A0, Bl R

2% 0 B4& Course Objectives

B2 I b E R E ) T L~V THR—IIZEARL, M EAMEOHDEFTE~EREIL T2, DL ESeT
O—FEEHGTHIENEDLO TEETHDH, AR T, TOLHRERD S THRELT, ETREHER, A7 vvr=xb
X —phim, IRENERAEN OBEG, SOCREEI1F:, XA I AFIE, iR OBRRHI B MOV TEE 5,

FIZ B 4Z Course Goals

BIROMEEL AT BT DEBE 2L T o T —HRK, WEREE, o 7#uE, BT, & EULBE e, A7
bz X — i, NS TSR OIRBIRIERIRGS, RS, 85— RS T8 ) FE) ICO W THFT 22 8, TOfERE
LT,

1. BRECAL A OB I BT 2 2 T EH RIC OV TOA i CE B c& 528

2. I FRHEY T M FATL, MR E BT D70 ORI E LI E

HIELT D,

12 % EHE Course Schedule

1. vab T =R, KBRT, fAiEfhE
L AL—Z—1THIR, T HE
NN = Ty TR

. B T-FH B & EE UL B S P

CIRT U VR VX — il IREVIEAT, s b
ERIRRE, EA SUG AR

LRIV Ty A==

. AR B e ERENL O F G

9. RUGHEIKE) 717

10. BRI EEI

11. B FH 2L —3ay

0 NN O Uk W

#FPE (FF - EBE)EOARAELESE Homework
BEERROEHCHE A fRE SEBNRICOWTED ADIBIZH0EE T/,

AT D BEEE L L Grading System
JFRIEL T, 2B O 7E L EO HJE 2 SUERF O 5375, FEREE(30%), LR —N70%)IZL-> TR 5,

= ERBE D FH Other Faculty Requirements

THR-ZFE Textbooks

FEE 15 E HE Reading List
RO R KR, SERAE SR ENN, 2002
PR 3<TE5 B HEFHREX F—RX~v=aT7 )V SERAE (BE) . BRKREH FRE) skt A =747 47, 2015

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{ig# Additional Information
BET I —NIRIETHIL,




F1 B4 Course Title LA (A4 R L) [Molecular Chemistry A (Organometallic Chemistry)]

FE=REH Subtitle

H{F# A Instructor AT IEHL [SAWAMURA Masaya] (KB BRLSEAF 50 0E)

M B Other Instructors | 1 ZE[ITOH Hajime]( T2 52,
1E7K PEFEISHIMIZU Yohell BFFSERT), AR i FI[KUBOTA Kojil((L 5 4Ek%)

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094108
HAM Semester 12481 Bi {78 Number of Credits 2

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

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6212

## B EIH Other Information

B EER A Class Method 2 st ER B (—fE k)

F—"J—F Key Words
&R AHE A UG AER ISR AREeREROME AME b Al

2% 0 B4& Course Objectives

(BH—2) A A B PO RIBEE R T DDk 2 70T CHISER @ BAL TS Lo TNDLI LA AL LB, B E RS
RO G- T B HE IS Z RFERNIEAEL, FTSOG DX F O O RAREZE 15T 5,

(BH—1) BB — IRBFEEOEMENEE, WG RBALEMOE LR S, BERA B RO &L 3 L O — R il 7
BT 5 REABLC, AESRILEWERHWOIRBREAHAEBILFE OB AR L HIEE T2,

FI|3%E H4E Course Goals

(FH— L) BB RERICB T D Z E R FE— SRS OB IOZ O RIGEE /> F il O &I SE R R
R TELTZL,

(42— 1) BIROKBEAK Y T EBLZIIROTZEOH KR WA A RSB EMO A FIEER IOV TESRI LS
HAEET 5, & BELA R I OER S BLS Y OEE PRI OWTERRT D LRIRFIC, YB— RS~ REFHIZ
DNTHFES,

12 % EHE Course Schedule

(FEH— L) EICTROEEIZOWT, ZREICh > TiR¥EZED .

HFEESRELFORA(E)

HHGER AR S (2%)

BEERTINEEEROABALERISH (97)

(BEH—1)

1. EBEEERYREREZ R T 018 TSR ARFILSE |

2. BRBABERYREREZR R T8 T LR F KB G 1

3. BRAFRSSEREMEEAN WD a2y 7)o T ROGRe Heck G72E DR TR — RFBIEBTER G SR B A S K~
FIAT

4. BRLBIEEE MR AW 2y TV T RS Heck UGRE DR #E — IR EFE ST UGS ERE B A S R A~D
FIAH I

5. BRL BISEZABEAC WD a 2y 7)o T ROGRe Heck SR E DR — RBEBTERR S SR B A ~D
FIA

6. BRAE N SUERER R LT RS OBEE ARG AR A~OFH 1

7. BRAE N RUEERERL R LT BOG ORI S A A RRA~OFH 1T

#{EEPE (FE EE)EOREESE Homework
T HRE - RBRERED LK EBIOEREFIICE 2L BL TRLZENEELL,
138 AR R — ML LT, SEENBOMEREIT,

BB D EEE L& Grading System

70% L O HFEELEETD,

(el — 1) BGRBRIC X ORI 5,

(& —2) F R (30%) LRf&aklii (70%) IZ X032,

=SB B DY Other Faculty Requirements

TF AL FF Textbooks
NTHRBER L JFI L DA AR B3R L. S. Hegedus A HE R st bR A, 2011

FEE 15 E HE Reading List

S BAR—LR— Websites




HEZEDHR—L~_R— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/~ orgmet/
https://itogrouphp.eng.hokudai.ac.jp/
https://www.icredd.hokudai.ac.jp/ja

{ig# Additional Information
FENZRBWT, AL TR BLOEREZ S TEEL TWDIENLEFLL,
HFREZEDSEA 1 ELMS @ MOODLE %% 4%,

WRETr—MIE&E T2,




F1EH4 Course Title o 4y T2 (b= v — 25 42 ) [Applied Molecular Chemistry (Chemical Energy
Conversion)]

5%REH Subtitle

EHE# A Instructor BEN B [TSUBOUCHI Naoto] (K5 T.5WF22kx)

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094109
HARS Semester 25 (%) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6102

1% B =18 Other Information

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

F—"J—F Key Words
Wy, BNTE, (LS, BOGHEEE, ABERE, KRG SE S, TRV —2hER, I A%h=3, 2Rk

22 B4E Course Objectives

RFEREIRDOKEGUE R E OB F R BT AR SRS Sl — 7 —2 8L, 24U TAVL SRS B L OS5
HEF OB BT D, IHIT, T —MIGRCRE S E R R ET D FE S HE S 2L —a OB BRI
WA,

F|3%E B 4] Course Goals

GEFEDV TOMEINT, = XA — K7 LN SN TOL % Fe /3 IR L, IRV TAZ L DR R S E %
WIS Z R EL T Rab—ar L, RIGFRHEE T AFEORRREEZEET 5, SHIT, KAL) — SUSR R E i % i
WL T RAF — BB g KIZT DRIG T AT AOEFH N TEHIHNTRD,

12 % 51HE Course Schedule

LWL (1 [ED): RUS#EEHY TOWEIL X OFH R IEE T,

2. TUHNE—INE (1 [E): KISEREDY TOZZ L —INE O FiEE L,

3 ALZEEA (1 [BD): IS ERNTElE T DO L2 AR DO 7 RIEE .,

4. FOREHEE (1 [E]): A 2l — a0 L B B W T,

5. A DOKRBEKBEHOIGER L IaL—F—OE 2 [B]): AZORFRBEZWEACEREL T Ial—ay
L, KRG T AN BROGRREERD D,

6. RIbgR ol —X—OfEE 2 [0): £ BAPRELBYLENS 7 BB A ONW TSRS 1ol — X —E 5L, =1L
X —RERRICT DD DKM ERR,

#RFE (FE-EE)FDAELSE Homework
FROWE LB S ETHHEBDNSRFOM LN T BT, FEEMRET D, £, HEROBITFEZITHO
T, APBIROEEICOW TR B IV ERETRD D, 7045, THEHLEE T 2 KMz A LT,

ARAETEM D EZE L A% Grading System
B3z B I NI T AL R — R/ N T AROFE R D E R E 275, FHlONFRIZL R —RORRE 50 % &/ T A
FOREAE 50 Y% THY, FNHEE DT ARED 90 LI E:F, 80 MLl b, 70 LI B R, 60 5Ll E:ATEd 3,

= EEE D EHY Other Faculty Requirements

TX R #FE Textbooks
R EIIRFICHEE T, SRRV MR T D,

Handout made by the instructor will be delivered.

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://chemeng-hokudai.jp/

{i§# Additional Information
L5 T2 - B RO E R O SR nilia B 3524,

BET U —MNIRETHIE,




F1B 4 Course Title 5y A (a2 T %) [Applied Molecular Chemistry (Process Engineering)]

FE=REH Subtitle

E{E# B Instructor %M B [TADA Shohei] (KRZFPE T #WFEFE)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094110
HAME] Semester 1771 (%) BAGT 3 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMOL 6102

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—r)—FK Key Words
{bE7rtR, oAy Izl —ay, ik, 7otx7n—, BERET

%3 M BH4EZ Course Objectives

BT rEAL 2l —F —|2F LS TR BN MERA L AR ENTEY, 2 Fa—% —Hlji LT e A% A4
TORTTHEAFHRELTREADYIab =2 ay PR TH D, KR T, BHO(LFET B AT 2L —4—TdhD
COCO/ChemSep & WV/fi{E 24 H D2 Ea—8—TIT), RIESNIALFET BEAILONT, RIS RLF — I
X, EBITIFERFEOHE Sl A TVRR D, T AOFAE DT A= — B EIEI N —RF T2 BT 5, ik
FZ, FaZe 7 e AR R T2 EE B IET,

FI|5E H4E Course Goals

Tt AR T AN TR, Kb LRASIZHONTIRERAL 2L — 2 — 20BN K = R X — N X RN LS
T5, 7B AEEKETI2L —F—|ZLVEEL, TRLX —HE LI ANOBLENLT BB RO R#ELEIT 2D HiEEEST
)

{2 % 5HE Course Schedule

ERIIEE 20T,

#FE1~37TIL, COCO/ChemSep DEVFTEZES,

##24~8TIL, COCO/ChemSep %1% L, WVEIL K &= R X — UK A7 T 5,
1. COCO/ChemSep #% H DL B a—H—{TA L Ah—/ L (% B4 Windows Vista x64 or higher. Mac IZR7A]) + 7Ty =
KR HAE

2. X7 At AT P 1 5 + 2R S LDl A

A R T e A DRSS

L ATy — B L OB BRI F— I

. Ay SORER B LOVE R S as D B b

. ARBEEPEIC L Hd i A R O i b

VAT e ADE A

8. R IR

N OO bk W

#FPE (FF - EBE)EOARAELESE Homework
ERABFICOWTIEIOFERIC X 2R A B Z2ICEEZI1TH2 8,

BT D B #ELF % Grading System
FRARRTAIE ., e E R IR SN LR — 1 (100%) & RS EERR 23Tl 45,

= EBE D EHY Other Faculty Requirements

TF AL FF Textbooks

FEE 15 E HE Reading List
FIECHESMEF T a2 —% « 7Y—31 321 —& COCO/ChemSep & Excel (2 LA /FHREE | {LFLFEMm:
a4k, 2018

S BAR—LR—T Websites
https://www.cocosimulator.org/

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

{ig# Additional Information
A#FTIT, K HDOaL ' 2—F— (Windows Vista x64 or higher) 12 TH{E %2179, COCO/ChemSep OENMEEREEICH~T-2
Ea—d—% U528,

WRET U —MZa&E T2,




F1B 4 Course Title Sy S (B v 2 L% 1) [Applied Molecular Chemistry (Separation Process
Engineering )]

5%REH Subtitle

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

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094111
HARS Semester 15280 () B {51 7 Number of Credits 1
B AE Type of Class i WRIER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6101

1% B =18 Other Information

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

F—"J—F Key Words
ZIEMEL, W

22 B4E Course Objectives
SyBET o AD R CHRHI S LEM BRI AL TS 57 o AD ARSI LA BIELT 5,

F|3%E B 4] Course Goals

L WEN DA 228

2. WA SR O N E L EZBRLZ OFER M B O RetE A2 EERIZB T& 535127252,

3. —IXANCHI SN TOB SR WA PR A TR L, ZhDE VTS LIRROMT N TERIINITRBTL,

B ¥ FHE Course Schedule
AeER IR I TRLR S v o SR CTE L E T,

i

W E B

. ARFEW IR AR & O BIE Lk

LB D AT =K I

. WA SRR

WS R A5 S (Henry 2K, Freundlich 2, Langmuir )
WA LW AE MGG (BET &SR0

. R

O N O O =~ W DN~

#FPE (FF - EBE)EOARAELESE Homework
BHEORNIEATER (ZEEER, Fa30) OUENEZI A, REKTRITTFELUZEBICOWTEEL, 7 XONE LR
THZECLD BRI IRD D,

BT D B #ELF % Grading System
FHRIELT, #ERED 7 B EOMEEBEETHT O &ML T2, (1) FERE (20%), (2) 74X (20%), (3) KT AN
(60%) I2L> Tl T2, ZA XTI EDT —< IOV TCORREORENZ, RER CIIAR B OB S ELZIMI 2,

= EB B D EY Other Faculty Requirements

TH R -ZFE Textbooks

T X Reading List

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

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
AR OBRITIL, L~V OEFE, WikBig5m, BTt I1E, T e R (GRE, Wl WaR) [ 9A A
WIEET D,




F1B 4 Course Title Sy S (B v 2 L% 1) [Applied Molecular Chemistry (Separation Process
Engineering II)]

5%REH Subtitle

EHE# A Instructor FKE B [OGINO Isao] (K=ZEFE T 22HFFERE)

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

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094112
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6101

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
2 UEREL, W, BEyEE, 7a~ T o7 0—

2% 0 B4& Course Objectives
DEET R AOHF CHRFIZZIVEM B ERI AL ToBET 27 e A (WA BE a' A7 80) 1220 T, ZOFREE O,
HEZBL CHMAEDHLZEEHIEET 5,

FI:Z B4& Course Goals

L. LT m v RBT D7 MHMEO B2 BRI 52 L

O SEHE OB R, B e AD S AR 5L

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

LW LB e RSB E T AR SR B L AR H N TEAIOITRB L

WG LB BEOMSEER A T DT NAAORRICBEIL T, AR DITADIDRHE

Q1 =W DN

12 % 51E Course Schedule

. LSBT v 2D REHE

. BT e AR GHI B S B R LR B A
W E et A

= AAZT 4 —1

P AR T 4—2

B a e A

T ARAT =3

A= ES/AN

O N O O &~ W DN~

HFFEE (FE-ET)EDABLEDE Homework
WEOFNTT AN, BEAAERH (BB ER, 30 O Y EITE AT, £, WETHELZEBIZOWTE
(7 X ANE RS 2R LKV BRETRD D,

BT D B #ELF % Grading System

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

TH R -ZFE Textbooks

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

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

T X Reading List
AL T3 BAER, K SO R PEZEIXIE, 2001

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

BMEZEDHR—LAR— Websites of Laboratory

{ig# Additional Information

ATHROBAICIL, FHL VOB, MEGHR, B, ZLCHMT ne R GRE, 58, W) (BT 5 il L
T2,

W5y TR A DS BE T D0k a T HZENEEL,




F1EH4 Course Title I A AR A (iR 21) [Applied Molecular Chemistry A (Catalyst Design)]

FE=REH Subtitle

EEHEA Instructor 7&/K HF— [SHIMIZU Kenichi] (R 20 72 57)

H LB Other Instructors | &EZE E[TOYAO Takashil(fEEL 2AFFEAT), 2275 Fn2ZE[ANZAL Akihiko (LRl 22AIF 52
D)

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094113

HAM Semester 2751 Bi {78 Number of Credits 2

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

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

F>731) >4 3—F Numbering Code CHEM_ELMOL 6112

## B EIH Other Information

REZEHEA Class Method 3 R AL B (i)

F—"J—F Key Words
il b, R, BREEAE, POSEER, TE(b5

2% 0 B4& Course Objectives

[ (A il A5 (R 48] — SR A E) DB B SO E AR 2B T D i DI e 2 BRAE L, A GIFRZ R 5720 i eI pIRes
RO A i | 2 D < il 2% 1 AV A DO BRAR 5 BRAL S e S AL OGO BRE SR W] K Th D, A T :t LT, B
Ko OGP 3 SRR FE O BIGR 2 BRAR L, F/E DN H DB L7225 U CE R R B s ke 5 8355 - LA B L
1%, if_ B B EPET A LAREE, (b3 A AR A2 B EIFAZ L C, FEALSIT IS8T B AR D 551052 A 1072 [E 1A Al BH
FIZB T HHEHEEHI OV TR T 5.

ﬁ]iﬁﬁ& Course Goals
LA IR LB SR v T/ X —a, B, @fﬁ i L OV R BT O B & A R ARSI & BRI 7 il E O
SVBRT D, B LT HGRE 59 717 % F 20T 572012, F4 B HOWFIEC0fm 5 O Filam 307 E O ME BGRB8 1) 2 il

OERRESCHRFHEHCE T2 7L BT — /a/%ﬁbo T2, AHER, AR bE T, 774 TIVRERR, BRENE
W AT I, PETAGALARMBE Z 31T 2 Bl 7 o 2% 5O, ALFE SRR - VX — 0 B 1T DA D5 % 5
YR D, REBEHER, LBy TF—ay, BSsBEoE i gIzo5,

12 % 51E Course Schedule

. AR i D (T

. FR MR O ETA 5 v
DX YT o2V — g ]
CfREOX T2 — a1l
. BRI O EHES

. AR O LS L 5

. iR O R

. R EER

. BB LOD 726D Dl

10. fbA BB i A 201 it
11. {58 S oo fl ik it

12. V=3 AR — Ll gt
13. LB F—ia

14. FLErF—ar

15. MR

O N O O1 &~ W Do —

©

#REFEE (FPE-EHBEFODRNB LS E Homework

APE7RIOMFRTIE, AT 28RAERNT ELMS 27y 7 m—RT 20T, FBEMLES 228, Kifdo o THAME
HEDTZD D/NT A (BAEFHIE S TS BRENRN) 21T DT, RAD DI ii%#r@%;”%iﬁ”?“é TLEBUT—va T
B DOT VLT =2 ar T AVEAFRL AN #REITO, HELL T, HEMEZRTHEbH,

AAESTE D B #E LAk Grading System
AR (50%) , BRI (50%) (2L HEr3-5,

TF AL FF Textbooks

FEE 15 E HE Reading List

L ZEDHR—L_R— Websites of Laboratory
https://www.cat.hokudai.ac.jp/shimizu/

{i§# Additional Information
WET o —MEE T,




F1 B4 Course Title WAL (R 1ME L S) [Materials Chemistry (Organic Solid State Chemistry)]

FE=REH Subtitle

H{F# A Instructor JiHE ¥ [HARADA Jun] CRZFBEER 98B

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094201
HAME] Semester 1771 (%) BAGT 3 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELMAT 6000

1% B =18 Other Information

BERMEA Class Method 1 xR B Gl mm o )

F—")—FK Key Words
AU AR AR SRS TR

22D H4E Course Objectives

fEEm72 8 OEEYEIZ BT AR FIHE 7 5.

BEROWEX, ENERKTAHEER THORIAA UG -G/ E GRS - 77 T AT — AN Lo TREAFER
SN, TOMEEBREGOREEICE > TREERD. 22T, ZROOMEAICL > TRl e BB e MBI BIL ¢,
FDOREE LM OV TEE T 5.

F|3%E B 4] Course Goals
WEOREGE L FERE A LOBREZ Y, oyt (BEXH - JLFH - NFEHME) OB LI X5, o
HFRIZIESNWT, MEENENOWE N ED HIROMEIEL TR TWDADNEEERTES.

12 % EHE Course Schedule
AT AR

1)

2) BT R F—

3) itk

A REA RS
DALSEAE G C il b i
2) K

& A

1) &JEfs G L hk ks
2) 64

O3

1) 77 F AT — VR T i ek s
2) KFAEA

#HPFE (FE-ETH)ENDRHNELESE Homework
FEEEHT Moodle TAT TS, BENREEE ITHZL. HEVNT AN I T HDT, Hken-728561%, RIEIOHEFR
FTICIEfEE 2 DL, FERTIILR—NRE RIS,

BT D B #ELF % Grading System
FERI R BAE D 72ORY, FEEEED 7 FILL OB Z SRR O &5, /T AN, LR —RBLOFEHR BRI L > Tk
FEE LT 5.

BB D EY Other Faculty Requirements

TF AL FF Textbooks

T X Reading List
e LS Ak TS FEE R, 1981

S MR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
JBIEE 1 IRET L r—NIEIE T L.




F1B 4 Course Title MVEALS: (T )T A A8 BHRRR) [Materials Chemistry (Materials for Nanodevice)]

FE=REH Subtitle

E{T#H Instructor & —H# INAGASHIMA Kazuki] (B FHFHFZERT)

H LB Other Instructors | EM [ FEIYOMOGIDA Yoheil(FE FBH£HFFERT), [ #PZFH[OKA Sayukil(FE - FH2AFZEAT)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094202
HARS Semester 15 (2) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6000

## B =18 Other Information

BERMEA Class Method 2 X ER B (— Bl

F—"J—F Key Words
LI A= 2B TN A B BT R BE, T — R BB, LR — R R R UT RS, T e, T AR
M ToT., AEY ., 2B Mifik

2% 0 B4& Course Objectives
Z)E RS BT — AR UM B R BRI B E L RE D BRI O W THR AR AL B RE T 5, FFICARHER T
&, =L b= 2R B R, PIPE IR DT A BRI AT iE . SRR, A EERR . T ARSI DWW TS,

F|3%E B 4] Course Goals

1. TLIRa=I AT NRAAD T LD B OB T IRBEN I EERL - H% R B R EZ BRAE D,

2. B AR O T H S RO L H I MEIC DWW TER T BT, B L I e = AT 2R EL e TONAADDEDRR
FHE#EZ S,

3. kT ER T A A& R R AR Z 31 D E SR BE O MBI BT DR AR BRAR DT 012, MTERRFH B L O FE
AL IR NS P = S I R S A

12 % EHE Course Schedule

LU hn=g AR B OREERR - LR IS B A BN O T NA RSB ECTERIBIAHEEIL . /M EHC LD oL 7 e
=Y ARFFEC DN ThRL9<GH#HFET D,

(DA aZriay

Q)T RN — R LR T gk

@)L I ha=J AT SAADHEREL )G

@=L rba=s 25k F 1 —R U E R LELT
B)RIEFEMEAEY D EH AT L R e

(6) S FL B Akt

(ML L I o= ZFLHE

W tMF /M BHZ LD TRy 7L ToT Bk - E R

#{HPFE (FE-EEH)EDRHNELESE Homework
EERATOBAT BRI E 12D Y O 22 95, #BRONEOR GV TLAR—MEESHRIND,

BT D B #E L F kK Grading System
JRAIEL T, 2RO 7 FILL O BEEZSATFHROR G EL /N T AR LR —bDFRIZE T 2,

BB D EY Other Faculty Requirements

TF AL FF Textbooks

B 15 E X E Reading List
oM (R T N A— SR BRER & A S M. Sze: FEENE
EADTE G L, P.A. Cox: B HAR

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

HEZEDHR—L_R— Websites of Laboratory
https://sites.google.com/view/nagashima-lab/

{ig# Additional Information
BET—MNIRIZTHIL,




F1B 4 Course Title MBS (M BHMES2) [Materials Chemistry (Introduction to Material Science)]

FE=REH Subtitle

E{E# B Instructor EifE B [TAKAHASHI Keisuke] (KB FAFSER7)

M B Other Instructors | EfE ©—L o =2—/ 1 [Takahashi Lauren] (R AW FERE)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094203
HARS Semester 251 (FK) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6002

## B =18 Other Information

BERMEA Class Method 4 R IZER B (RO A)

F—"J—F Key Words
F— R HREE . T I T IVAAL T~ T A7 A e ARAL

22 H4E Course Objectives

NTIVTNAAL T =T AV AD ML BT MNZOWTHRIN T2,

BRI~ TITNAAL L T 4T A7 ADBEENG IR T D720 DBREIHEEE . MOEF - ALBERN T — X L CF — XL (T —
oL T) BYE T — 2 AL AT

HIMH EFEM U O | 7 — 2Bk il 255 5 AFk O N TED M AERHZEE BHRET D,

F— 2R EAT python BREZ N, 707 I3 TRERDK LY 0 B IED BN T — BRI W TR 95,

FI|3%E H4E Course Goals
B EEII~YT VT NAA L T AT A7 RCBIT DA T — 2R 2 H AN 281G L, 7 — 2 oh k- il 51 - Fnsk oo
HATELIDNIRDLZEE LT D,

12 % EHE Course Schedule

R YTUTNAA L T AT U A
W2 T —HET —HHETEE

WS Tk

A 4 B LA

b HE 1 HETHY

HEFE 6 FEMUTE 2 S

AT BENCE 3 Bl

HFE S LAR—b

#{HPFE (FE-EEH)EDRHNELESE Homework
LAR—MIRECTHALIZNEE R LI EENA T, FEZITEE T L5 HEET 5,

ARSEM D EH#E LA X Grading System
AR, LAR—RET B,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

An Introduction: Materials Informatics and Catalyst Informatics,”Keisuke Takahashi: Springer, 2024
THXAN BEELHL,

No text book in the class.

15 E HE Reading List

S BAR—LR— Websites
https://www.anaconda.com/, https://pandas.pydata.org/, https://scikit-learn.org/stable/

BMEZEDHR—LAR— Websites of Laboratory
https://takahashigroup.github.io/

{i§# Additional Information
BT —NIRIZ T DL,




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

5%REH Subtitle

EE#HB Instructor /ARG Bt [KOMATSUZAKI Tamiki] (5B F-BH#F22 0T

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094204
HARS Semester 25 (%) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6002

1% B =18 Other Information

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

F—"J—F Key Words
{bF B -, SEESD, )7 R BT E | Al

2% B4E Course Objectives

MBI RDERUVMEERUGE . D TR T 2 F OB TR B AR 52 La 8T, 27—/ 2% 10 O 20 F(f
TV DLIE) IZE B2 D03 FHOF TOXEOT G R T-OBEEL TRERICE 2 AZENTED, Ll BT ITBIMHEC
FAEAFEHL WD), HIHEZIZA DD LT LT TR RN ES T TR TERLR D, BVMEFOER D727:T 1900
FERPIFEIC~ 'L (TAV T T4 7 —Z OB IIE 0N FAREO ROEHE L TS Eolb2E)  7AV 7 Tg
7 F—HIC LB ASH BB IR BEOM S E2 ELHEE T 2L L0, EBIREOE R ICHDIFEDTD ORI 3 E TR
D TIHBERARLDTHLHILEF 5, TR MR T OBIZX RO T, JEE T TEHRE B AL, &
BRIAL 2 BOS O FE LT B AR ORI DR FHI T I TV A Z L2 HfR 95,

FI:Z B 4Z Course Goals

BT OEB) & AR S TEB £ GRS VAR ZE M ORIE O BLE D BER T 5, DO TILERISIZ BT DB e O BE s %
LTI ) NIV TR OB RGBSR L | AL2EORRER L ClId E BRSOV 2 R R A8 55,
WA AET AR L ML X N DB F I A ZERAR L | 43 T O — BT RIR AT REZ M BB S FAE T 2R T L FBZE/ Rz iE
A7 BRI DN FIELGD IR 25, 2L T, ZOBEIMRE O FTE  FEFTEDNS AT O R B [ 7 K s 134
LT 200 EWVHIRIRI 72 TBIRE VSR TR T 2B 2T BN E RS> TND I T 5, Fo, ITHFERDIELV A
T a—FOELIET VAV B R 7 VIV X AOALZ SIS I DWW THHE S,

{22 5HE Course Schedule

NIV N BRR ACERIGENBIRNATEE X T NN DINIRELED D, REOEZICHAHEROMKZLHLEL
2 BEORIT ol i AR AT AL R — M ENTHHW, REIOFEO I T, BAICE XA ERELD, #
EONBITLLTINOEINL, BIEZE Oy I 7T RICTELE A CGRIRT S,

AL B DO
R TTRZE I IS R 2L B

R SRR IR Dt SIS T B YLD &R B
LB AL

R I a— SRS T A

= W N = O

#FPE (FF - EBE)EOARAELESE Homework
MROBELEMOREMARITAEEBIC, iR PICA UM Z B 5 CREERMICEZZL THHWL R — LU TIRHELT
%)650

AAESTE D B #E LAk Grading System
P HESNAEEMEES AL T LR—NIEED D, ZOLR— N H0T, SRR T AT A Gz RI Iz
U5 % B4 TEARBIZEX V) MEL T4 5,

TX A FE Textbooks

I 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.

T X Reading List

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

HEZEDHR—L_R— Websites of Laboratory
https://mlns.es.hokudai.ac.jp/

{i5# Additional Information
BET—MNIRIZTDHIL,




F1 B4 Course Title WEAEA (F W E L) [Materials Chemistry A (Mesoscopic Material Chemistry)]

FE=REH Subtitle

BE{E# AR Instructor Y2 FnT [SADA Kazuki] ORSEBE RS 2265%)

LB Other Instructors ] B KESIMATSUOKA Keitaro] GREAFZERR), $2 FREAITSUTSUMI Takurol(F - HFZ2
e

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094205

HAM Semester 12481 Bi {78 Number of Credits 2

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

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6012

## B EIH Other Information

B EER A Class Method 2 st ER B (—fE k)

F—"J—F Key Words
Fy 1AL oy T AR H MR - By 7L 5% 7L < fidl - MOF « B AL 57 - 5L

2% 0 B4& Course Objectives

B DOARE DBFRICTESE | B - & BB AR AR A BB SOV SR O BEE OB I & T D720 O R AnEk
BT D, MO IR BT N DI TN N TR0 o TR D I B R & 0 T E T M et o
PR E IS HIEEHZ DWW THE 2 D70 O EREE -5, SHI2, B CARML R OBEF2 BHEL ., & TR EEHZHIEL .,
FEBREM BLaR 2 DFE 2R3, BRI TRy N — o8Bk, 7 REF 2RI U= U R 1B 2B LRI E S W RS R
ima B . SR OISR Z ST I NE DRI T /T 7~ DI OW TR T2,

Fo BFEREII, BEOMEEZ KD THNEL, LF-BHEOMEHBL T, EimeEDd? PBL HAWVIREREXOFEE 21T
W RREARSL LT H B ORFFEDIR b 2 i7m D,

Ot Elax s

BB TALSE - ZL « fEdh - MOF 72 & DRy N — 741855 9 5 BEHO TR 4 18E - e AL . 2 0JS HIZ DWW TR 32,
(1D 7AZF &R LT BT BB

TGRS T2 INERER S 8D o BRI FE T A% T2 R L2 A b2 2 DG IOV TR 95,

(1D FHHEAL RIS ST R

(LG E R T v LV 2R — Wi SV TIRNT 2 5 i & . EEEOISRFRIZ OV TR 75,

(V) PBLGEREEFRVNZ L DR

H & ORFFEE ML T, 3R D LUX A & OMFEOF (L Z &5 2.

FIZE B1E Course Goals

H CALR LA R H L7 B 0RO a8 25O 2O EE A HEE TOFRENOERET 5, 75 T HHAEHBLIOWE O
JEREE OBLED, BEREFBLICIANT = FIEmE BT 5, FRIRy N — &2 DR RS L OVE RS - H 2 B 32 S5
OB HLZOTEBEREFR BLO L, SOIZENLO @ IRGEFEEEIC O W THEETE 5, H & O A-EMIZL T,

MRS LI B B O OB LA #im CEXHID10725, BRI AT TN ER I LD o BRI R FE T A 52 T % F]
LB L F2 BT D, AT v /LT F — i 2 FE DW= Fl 2 O RGN O R a BEfR 95,

12 2 EHE Course Schedule

() #rebERE (/)

(D) TARZF 2 %R AU T R E
(1) FHEALZRITEE DN SUSFRAT i
(V)FRREAR L LIZ A & OMEOGL
PEZELC, RO T mEiEia T2,

#REFEE (FPE-EHBEFODRNB LS E Homework
TV EBIV/ =SB B - FRETOLLLIC, WENEEZEL THRIC L0 DL, (PBL FOME - HTE 21T
0. ) ElFeRs T RICEMARHL £he w5,

AAESTE D B #ELF % Grading System

JRRIELU T, #2200 7 FILL B HEZ RO Stk &7 2,

(D)FAEREFE(15 %), (LA —N/1E /- FBRZET0%), Q) FHRRBRUSMNIZL > T T2, FEOL AR —K/ 15 % T B O
SPEHEE K Q23T —~ OBROREVEZ T T 5, SOIZFHEREER TIX RIS OWTO RN 22 23 N5,

TH AR -BFE Textbooks

&5 EHE Reading List
MBHEREE DLy AL - 2R T TR WA= R/ Bl LFIA NHK AR, 2011

HEZEDHR—L_R— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ matchemS/

{i5# Additional Information
BET—MNIRIZTDHIL,




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

5%REH Subtitle

EE#HB Instructor HHI ¥ A [TACHIKAWA Hiroto] (KR TA0F27)

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094206
HAR Semester 25411 (FK) BT Number of Credits 1
BERRE Type of Class i WRER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6100

1% B =18 Other Information

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

F—")—F Key Words
INMRB XY T bay Tk VR T E— I RIE, AT =K

2% B4E Course Objectives

B T a BT oA MEE R EMCH L 7 b Ix o A (BEL) BTEHE & RIOREE ., BLOZEOBREIA S
SRALEHFET D LT W LN T T e —FIEEE R FIETHD, AR T, WSO E#S TO0FDORAIR, AV
~—, BLOR)~—DWz &L rEOBGmN T 7 n—F bl 15,

F|3%E B 4] Course Goals
T HEBEEMVE D BIRE BRI DR 1 2 BT H T DL EhIT, EBROMBHLFHICRB U 2588 R ReEn e 87T 7 a—F
\ZRORR T DRE I 2RI ea HIEET 5,

12 % EHE Course Schedule

UTDRICHONWT, EICE AN T 7P a—F I ot a5, (EFRE)
(1) BRBESEIR ORq A% 7)) (1 18])

@) FAT7 xR (FHA=XL) (11E])

B) VTR T HUEDR S T ¥ — Y JRTE) (1 [E])

W) 797 =% (BBREEE LAY (1 RE)

(B) RIT7TEFLUFHR(UR) (2 18)

(6) AT bR — (53T 7 r—F) (1 [[])

(7) HBHhE 72 (1 [18])

#FPE (FF - EBE)EOARAELESE Homework
FHRERORE T ITFLLITE EFHIZHOWTEE L TLZE,

ARSEM D EZ#E LA X Grading System
JRAIELC, REEEOTEILL EO W2 R O 5t &35, (D)FHEREEE(20%), 2)FHIRKL R —FDHNEREB0% NI ~T
A 95,

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks
ERHERNT, W EEAT T D,

15 E KE Reading List
FHHER DT SA 2N (KS WEEEEPIE) /R TR R Glktt, 2012
AL 7 o= 2 A A fRH g F(th) : B T T34, 2012

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information
BT —NIRIZ T DL,




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

FE=REH Subtitle

BE{E# AR Instructor KA, A [FUSHIMI Koji] (%25 TFHF5E7)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094207
HAM Semester 1281 (2) Bi {78 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMAT 6102

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
B, S On, BT ENERE, MR, B LFERERE, MBS

22D H4E Course Objectives

IR/ WE ORI, T7ebbEM TR IAMISIZOWTHRIE OB ) F 8 L OIS EE R OB A biEm 75, OISR Y
AL R ERALFHE TRV FEO IS IO WTE S, & B O EBERRR I, ERbEHWIT A mA 2B 350
RERNZONWTOT LB T —a BLOEREITHIZEN TEDLLOIT2D,

¥I5% B 4Z Course Goals

ZDa—ADMETRHIIL,

1. KRR FHE, BX_HE, BMEN RS EREEIC T ERI AL HETED,

2. AT ENE IR BB ENEFE D SO 72 B SUSTmIZ O W TR TE D,

3. B2 IR RSS2 RHTD D VNS D DI B B KU LR O il B AT 2L TED,

12 % 51HE Course Schedule

1-3. BRALFOFEME BB, BMEN, FE Faraday L Faraday 2, =X —28H#, BERRRE

4. BERALFHIEOME ERICH B WD, B bF L, B Ry

5-6. S fRik ; St S AR (BT SR S ERER) , F A7V RN Z AN —, B FRFE, HUNEmE
7RISR RT v arb)—, TouAR) —, 7—uAN) —, A e —F A0k, BRbF s —

8. TV T —av e O HICTHY I D= BERAL AR ERR ST EE R, i D,

#BFEE (FE-EZEFEOAB LS E Homework

TEHELT, EEROZUETERATEL, £, VLB T —ar THEHATIEEMERDT-O, K- EXLFITBE T
DR S DRE B A B R T D,

BREELT, BENFICHTEZR T 20D D,

ARSEM D EZ#E LA X Grading System
TR T = a ST ABHLIN G GERBLOE RS EDONE) (50%) LR —MaE DR ONZE (50%) 12k~ TRt
)

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks
Electrode Dynamics,”A.C. Fisher: Oxford University Press, 1996

#EZ 5 EEE Reading List

BRALTFREE () /TR MR T B B R, 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

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://elechem.eng.hokudai.ac.jp/

{i§# Additional Information
WET o —MEE T,




F1B 4 Course Title s AW B AL % (W YE b 5) [Applied Materials Chemistry (Inorganic Solid State
Chemistry)]

5%REH Subtitle

EH{E# B Instructor i ACvE IMASUBUCHI Yuji] (R5Be T2 0%

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094208
HARS Semester 254 (k) B {51 7 Number of Credits 1
B AE Type of Class i WRIER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6102

1% B =18 Other Information

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

F—"J—F Key Words
BEfE ., TR, BURE S, - FPEL JERERIE el

2% B4E Course Objectives

SR (R B CIE, Z ORERK L FORE i IE OB M Lo T A RIS AL TS, MBS WO BIE, IZEN
HOFHER LORGIEIE & Feii (b 32 ENEH EROBIVD, ARHEFR TIL, M E R B O BERE IR, I, B8, /8
B ORI o2 R DW TR, 2O SRR AT = A LDV THRET D, LM EIO TR A AE &\ A B
LEBRT D,

FIZE B 4Z Course Goals

TR BN BE D 2 72 BERE DS BE-CHUIALIR &\ 0 I Bl 20 & i B T& 5,
PRSI, B S I OV 2R 172 8 O SRS E R RV 2 VR 28k 2 7 FIEA R TE 5,
TERFIEDIEAR LI DIEB B, R RERE DA =X L5 TED,

{2 % 5HE Course Schedule

LR AMNOREDIC, LT OB CHEEEED D,

1. Fi : MRS E AT B OB RE L TR BB IC DWW C

2. BERE : BRI PLHL - AR YRR, S EBER T e A

3. W pRE T e A R, S RRE . R R
4. BB R EAN =X L B x e BT e A

L FOREL BEREME, ki AL, L

o]

#FPE (FF - EBE)EOARAELESE Homework
FENRE LT D720, BATERMCR Y M X EL SR, T35 1T TEEEE 2ZENEN TSR TED LI
7-FEM % B 222179,

BT D B #ELF % Grading System
B EEO 3 HEIZOWTC, EFIZBIREE B L OHIRL A —hOFERIZE - CHET 2, FEMO NI, #HE (30%)
LERAELL R —RONE (70%) EL, BFFT 60 SLLETEKETD,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks
HE ., BRHERAT 2,

15 E KE Reading List

S BAR—LR—T Websites
https://www.eng.hokudai.ac.jp/labo/strchem/

BMEZEDHR—LAR— Websites of Laboratory
https://strchem.eng.hokudai.ac.jp/

{i5# Additional Information
BET—MNIRIZTHIL,




F1EH4 Course Title o A E AL (BB M B 2 453 ) [Applied Materials Chemistry (Physical Chemistry of

Electronic Materials)]

A &TER Subtitle

EHE# A Instructor FAR F [AOKI Yoshitaka] (ke T 8020

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094209
HARS Semester 25 (%) B {7 Number of Credits 1
RERE Type of Class a7 FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6102

1% B =18 Other Information

B ERM S Class Method 1 e E i A H Crf i oo 74)

F—"J—F Key Words
BRA A =I A EIREIRE T NAA, BIRO DET 3158, BIRO/ SR

22 B4E Course Objectives

Quantum Espresso Z - THEARDOE 152 EEEH R0, B AROEFHELEMLIOZ T, BREMRET SAA,

Frica BB I KO E R L B iR 2L OB EIREEZ BRI 52,

FI:Z B 4Z Course Goals

FERDO SRS dft FHETERL017 %,

BEREMEICBTD, A4 —E T A ERZEETD,

BARBRILET NAALREESALTET SAADIRAR 728N E IR 35,

12 % EHE Course Schedule

1. FER N RBRGR O SEHE

2. B&ET /VEMAMEIZ IS5, e 74 E O FH B
3. Quantum espresso o7 FH RS

4. EERBME T SAAOFHH: B — A4 HAEER

#HEPE (PE-EHEDABESE Homework
Linux B85 TO PC #IEIEN TRLE, LVAL—XZFHFEREE 21T F N TED, 7272 L~ ANTIEARN,

BT D B #E L F kK Grading System
(DFHFHEEE OBIFEE (50 %)LV FHIRL A —hORE (50 Y)IZL>TRHMIT 5,

BB D EY Other Faculty Requirements

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

B b RS

1 B Reading List

B BR—LR— Websites

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

{i5#% Additional Information
Windows £721% MAC OZ7v 7'~ PC %4 H A E,

WET L —NIEE T,




F1B 4 Course Title s AW E AL 5 (K RE [ A #HE5%) [Applied Materials Chemistry (Functional Solid State
Materials Chemistry)]

5%REH Subtitle

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

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094210
HARS Semester 15280 () B {51 7 Number of Credits 1
B AE Type of Class i WRIER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELMAT 6101

1% B =18 Other Information

BEEA Class Method 4 Rz ER B GEMR O )

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

22 B4E Course Objectives
ZOERDOE— O BEEIIHBERE A B O L7 Db ZEMBUIZ OV TO S ZEEL, B i T A A A& T 53
WEEIIFTDHIETHD, 0 BAEIL, Hint & S0k E A2 e TR E & 125 T2 ThD,

FI:Z B 4Z Course Goals

L. 2 THPSNT A AOTEFBA I CED IS
2. BRI AR 2R E A &2 5

3. CHkEFETe 7= ORI Z T 221D

12 % 5HE Course Schedule

TRETPELTOETR, BENHIUT RSN 7% oMb Ex £,
L. BB R EFICE ST, FERO(LBEEEFH T

2. KB =8k

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

4, AR F B ER S B L — Y —  JERIE T2, T AN —
5. Fin AR RS T A AD

6. FAZ L AEY (DVD BLOIEIREEE4)

7. A BRI

8. BRI T A ALIRAHEIE TR

A ORE S DEERIC OV THERAL Y,

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

ARSEM D EZ#E LA X Grading System

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

= EEE D EHY Other Faculty Requirements

TH R -ZFE Textbooks

Handout will be given prior to the lecture via website

T X Reading List

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

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

{i5#% Additional Information




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

FE=REH Subtitle

B %A Instructor eIl #— [KITAGAWA Yuichi] (k=B T 201 72k57)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 Z|%ES Course Number 094211
HAME] Semester 17731 (31) BAGT 3 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMAT 6102

1% B =18 Other Information

BERMEA Class Method 1 xR B Gl mm o )

F—")—FK Key Words
T I, R, B LAY, RS R

%3 M BH4EZ Course Objectives
HFEREM BEB L OAL Z O R B OV GRBZIEL THES, 2NLDOFEEEEL T, M B O BT 5L
HIHHREEM B2 B B TT AL T DD RN 2 M) 5,

FI:Z B4& Course Goals

WE R OBAT VX —, SRR, SRR EOF A FI7 A BT DAL NG, OIS G S R E)
FTIZTOWTHEML, A TEDIINCTT D, EDIZ, TOIGHLL THRILHO SCHEEEM B EIZ W CHEfRL, S T& 5L
NCT D, Fix DL BB DM B OOV TEMEL , Flo b BITE U THIEICTED 580127 %,

B ¥ FHE Course Schedule

EARM B35 EII UL F om0y CTh o,

1-2. AL O FEBFHIZ L COBMBZDJEFIOWCIE 072 R N CHOEME CEX A L7k #2179, )
34, M BHZ AL T EL, IR T AT L A72L)

5. RIEHEHZBL C(eF 2T A 7728)

6. JEWUAS R LSS BIL TOEAEY —, JeAA VT, SRR L)

7. REE N —= T

8. IR AR

#FPE (FF - EBE)EOARAELESE Homework
WERIEATIERE T ETHIE, T, BRI TITANATHI O, BNEDOEEEITHIZE, FERE LT
72, EEAERHEOCY ETE SR, [ZEFHE T2 T EEE GREE ©) 22 N rulla2ii iz B 2127528,

BT D B #ELF % Grading System
FIEREE B L OBE B AZ IR BR O R ICE S, 155 (1005 ~904) «#E (89,5 ~80:58) « B (795 ~704%) + 7 (69,5~
60,5) - R AT (608 A0mM) | TRl 2, D RZEREE ., 2) 3 BRIk > TRHE 2,

= EEE D EHY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List

B BR—LR— Websites

L ZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
BET—MNIRIZTHIL,




F1 B4 Course Title W EALE: O IR EHME: 1)[Applied Materials Chemistry (Applied Inorganic Materials
Chemistry D)]

5%REH Subtitle

EE#A Instructor ik JiETR [TADANAGA Kiyoharu] CRZFB% LA 5ERT)

H M E Other Instructors  AKIE i AIKIJIMA Norihito](FESE TR ABIIERT), AF JRHEIKIMURA Tatsuol(FE 3T
AW

f1 HFERI Course Type

BASESEE Year 2025 B[4 Z|&ES Course Number 094212

HARS Semester 251 (k) B {7 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMAT 6100

1% B =18 Other Information

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

F—")—FK Key Words
FEREME SRR, BRI BE, T RSN 2 FUE MR, MRS R, MG R

2% ? B4E Course Objectives

IR 2 L & T Dk 2 2 BHZ DWW T, $PBIO T i 1E EBERE D BAMRIZ O W CHE 5, F7o, MG E O
TR S IDER 2 72 BERR DI BLD AT = X L0, FTEOREIEZ A 2 T M B2 BET 2720 O 7 o A0 FHEB L OWERERE
BN DONTEES, R, BB B ORE & A2 140 2 JUB M B O RR GHI R D EAR EIR  JR T A — v h by %
RIr—)v | B ETF I A— ]\/1/2/7»—/%0)@%)? CH N7 IE TN O FERE 222 ON, W5 It F SO 2488 L7 A Bk it
WML D ERTIEBET 5, ZHUIA T, VFy LBt H B RO & i E RN, H DV, ’ﬂ‘/ﬁ%’@“}‘/%l_ﬁi@%
WEEFHMRE 2B LT, FREROERICHICIIT T BEIZONTH 5,

FI:Z B4& Course Goals

MBIOFEREL T /-8~ 7 o E O BRE ERARL, BRI DBEREZ i KBRICT | & T AR I E DR E HE I DV TR
T5, 22O BBUCIZMERILHEY ), 7 o AR O O B 281595, i A B AR AR, BB TN
IR VB M BIOREE EOREEEIRL | ZUEHE A HGH TR RO MM B OBEEL MEREOBRE B EL, T3¢
MBS DML E ST 5,

B ¥ FHE Course Schedule
PUFORAFIZON TR0 <GERT D, MBI TERZEAT T2,

- WM GEEM) O ML “REMME R, REM ORI B B R0 AR
- CDREMOM ML RHBENT &R

- ZALEM B O S SRR B ORE & LRl & 2 LA B ORGSR T LA G AT

- ZAVEM B OIS AR O R AR E LSRRI SRRy O A L Lk RERR BT

W N

EFEEE (FE-EEFDOAARLS E Homework
WENBFCEASINSHRERZEE L, RElOFE TR SZEMTHZE

BT D B #ELF % Grading System
R D 5% L EOHEZBGEFAMO SEE 5, (D)FHERRE(20%) B L) EHL Y E DL R — N80 %ol &> TREAN 3~
Do

BB D EY Other Faculty Requirements

THR-ZFE Textbooks
2L, MEHERERAT D,

None. Materials will be distributed as appropriate.

T = Reading List

SMBHR—LR— Websites
https://www.aist.go.jp/

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
BET—MNIRIZTHIL,




F1 B4 Course Title W E AL O IR EHME 22 TTH[Applied Materials Chemistry (Applied Inorganic Materials
Chemistry 11)]

5%REH Subtitle

EE#HA Instructor K ¥R [TADANAGA Kiyoharu] (K% TR FER)

(HYE B Other Instructors | ZxH EHI[KUWATA Naoakil(WEL - b1 EHIFFEERE), AMRH ZE[KUBOTA Keil#'H - #4#+
A ZEREAE)

f1 HFERI Course Type

BASESEE Year 2025 B[4 Z|&ES Course Number 094213

HARS Semester 251 (k) B {7 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMAT 6100

1% B =18 Other Information

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

F—")—FK Key Words
TEREE RATEE, SR R A B AEH AT, BRI OYEE, BHOBA N, A4 XA FI7 AFH

2% 0 B4& Course Objectives

RSB 2 H 0 &2k 2 T BHT DU T AR, i S ORI & O H NS LV G DAL O BENE L Z N O BL T H A
H=XBIOWTES, B, EEEEROMEZ B ELC, B LT 7o —FIZ XA O Bfig 2 D 5,
BRI E S Lo A4 L F AT IV AFHPREIZOWTHIRN 5, F7o, BRI MBI Z AT 70T ey )
ROFFERHI S 15 (BR80T, 53 61ERE) ITONTHES,

FI:Z B4& Course Goals

MBIOREREE T —Ion — < 7ol OBIRE BAREL . SEHIA B2 B L TIER BT DA = X AT HOWTERT 2,
o BV MEBEZ I KERIC S 97201213 E O IO 7 R E A 38 51 T UL LW, 20 S0 eEiE Ll 0 Lo 7 m
T 2E AW TEVADIZLODE D30 | O EINHE 2 HLNALHICR B,

12 % 51HE Course Schedule

A &R Z IV L FORFICOWThIRod<G#E#HT5,

1. B ABLORE S SHEREFE BLIC S\ T

2. B RO RE, BERL, BIL ORI O 7= D DG B E 7 2 2L 2N T,

3. FREFEH : AR DT —rm — < 7 uiiiE SRR R E OBIRIZOWT, Fiz, ERHOFHIIFIEIZ DN T,

4. IR PR A T 2 BT 2/ n Y — D RE G T LIRS, FEE TR FTRERE I BB OB B L FTREMEIZ S
<

#{HPFE (FE-EEH)EDRHNELESE Homework
BBEPOEATSN DM BERIBLIONEZEE L, REIOFEZETRISEER T8,

ARSEM D EZ#E LA X Grading System
BB D 75%LL_ED HE 2 RO S L35, (DFERERE(20%) 3 L O Y FH DL R —M80% I Lo Talihiz
95,

= EREE D EHY Other Faculty Requirements

TH R -ZFE Textbooks
72U, Tl HE B ELAT T D,

No textbook required. Materials will be distributed each time.

15 E KE Reading List

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

BMEZEDHR—LAR— Websites of Laboratory

{ig# Additional Information
BET—MNIRIZTHIL,




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

5%REH Subtitle

EE# A Instructor R 7% [ABE Kazuhiro] CREFBeH“2HFIERT)

HUHB Other Instructors | Chai GOPALASINGAM[Chai GOPALASINGAM]F“£HF425%)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094301
HAM Semester 251 Bi {78 Number of Credits 2

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

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

F>731) >4 3—F Numbering Code CHEM_ELBIO 6012

## B EIH Other Information

{2 E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
5 RO REBNHRIIE IR, NIV AR —F— AT v R ZRIK, SRR, —BRLEHR ., ATP G, A%, ik
HEWFE, AR VX — | X SRS F, 7T A4 B B, A

2% 0 B4& Course Objectives

A fin DR A T B A W T /G RO I BR AT 13k & 22 L " E DT TG E L o TR ARHERF STV ET,

ARHEFTIL, AR R 7 NIV AR —F— F ) IREIE R, AR, B LERICBER ., ATP SR R%, fix /e
s B DX E &AL/ RIS A PRI S0 DE L  Z O OFEIE A L PR CE T 522 HEEE T2,

Fio, EOHEITNTEAR A K7 X F0E T- BEMEEE & DS A F O Tk FELIOWTES,

Fl|3%= B4E Course Goals

5 RO FRIZREBNRIE R, NIV AR — & — A4 Tyl ZRIR, BRLETEER . ATP G BEE O 5 T4, &=
GRS T T a—FIC Lo CHfiET 5,

5 R OVEBMERE OB I LB e A L, M A O TR BRA BR 32,

2 Z51E Course Schedule

PUFOmEB IZOWCGEFRE B,

1) B IEDHET w1551k

2) H L TG DILT= HE DAL R 7 PR AR

3) BEH I DL T HE (REBNR 6 A)

AR PRI BDIFTBE (VAR —H— FrHIL)
SYNEH L RIEDITTHE(RER S, BRLAYY L 21b)
6) 5 REDIFT-HE R IERL T RE—2)
T 5 B DT b (SR IER)

8) VIAA BT WIEE H D F

9) P-type ATPase O/E&h#EF%

10) P-type ATPase D& H5~

11) X T OREIEIZ IS TR TR RIS 1

12) &2 37 ORGIE 2D BIISERR K 2

13) > ST ORGIE 2D BIISERR K 3

#HPFE (FE-ETH)ENDRHNELESE Homework
REONE., im0 E B2 M55,

BT D B #ELF LK Grading System

JRAIEL T, 2RO THILL Lo HJE &2 RAERHM O35 9 5, (DHEREE(25%), (LR —NM25%), (3)FHHKRAER(G0%)
WL TR 4%, LA —F IR EDOT — < IZHOWTOBEOIRED % | F W AR KR ClI 23 TR oIt i 1% 7 Hm 5
%)

= ERBE D FH Other Faculty Requirements

TF A FF Textbooks
FRZHIT 720,

T X Reading List

S BAR—LR— Websites

HEZEDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " molbio/

{ig# Additional Information
BET—MNIRIZTHIL,




F1 B4 Course Title AW b22A (1) [Biochemistry A (I1)]

FEEEH Subtitle RS AT LD T VAR FE—TE RETE ik & 2E /K B 41 [Signal Transduction for Biological
Morphogenesis and Host Defense Systems]
E{E#HE Instructor JEA 3R [MOTEGI Fumio] GEfn—~J& Hl A ZEAT)

HLH B Other Instructors | Filiil EHITAKAOKA Akinori] GE= 1 il {1 22 FIT)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094302
HARS Semester 2574 B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELBIO 6012

1% B =18 Other Information

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

F—")—FK Key Words
TR, BE TR MIROTET A, B, HR D0 T A=A L, S5, FEpEE e i 8. i STERLo
T =7 KRBT 5y AR - SR RO SRR A

3

&

2% B4E Course Objectives

RS AT BT, SRR BRI TIZ LD A —r ANT I THDHEE 2 BID, kA 7RO EARHR DS RS DU XA
BEENDOFNL « AR AE I U T B8 T, RO AN—F=—MET2 AL, RS AT LD ME (RAF AL ) 3R
ENb, L., FOREREREEZET-LIZEEA . AETFICEs TRIKDN—F=—0E ., IR 2T 2O EE PP REL .
k2 IR R EBIEEZ T, ZOINTERT AT ML, k& e AR T O BEAERIC L DRy b — 7 23R 22 [ L il 48 -
HAESNTOBZE TN TS, ZDOXIR TRy T — I DR D UL B, EWL 2 T A TSN TnAD
LIEEOETHR, A TIL, AR AT AOFHIRER B IO ZELIZON T, 07 L-Ubh bRl ~L | SSIZIEE R
LU~ E RS TERBSIICHAR T 5242 B, BIZ, RIRARLH AMAIT 9 2 A RBIE O Bz Lir > Tnd e 7
IGRERITE S A2 Y TH, EBIT, KETIL, PR SO ERO T v 2D FEMEE D . F D Lot I LB e FIE R T
=y I RBFN T LB T — 2 a HIZOWTHER D, REFAEITER S D EEA R NBEEZTD AN TWALZELRETH D,
INHOHFEEZBLU T ALFEEEWFEORME ST TEALIMEEL LI, AGBRE IV OREN R EMNICEM T 2055
—DHELL, B AL EEAIOR T T A OB B IS ARG E ST LE2E O HELT A,

FI|3% BH4Z Course Goals

KGRI B X, LI EEZOFREBT IR SIS D, RV AT DERERR T D8 & 7255 1 DA B 72 2% 5 L H e rd 72
BELLTCORKORIECRREAT = A LD A2 52 LT A LR ERE D152 B THIETHD, DWW T
1AL ORE AR X T2 MBI IR & iR B A D &l 2 2P 9E 8 OB RICARFE N DL THHICE52 2 BEL T
D, IBIT, A TREIHI72 53R S0 ISt BT D7) OFa SUERTE . editor EDORCVIVIZ M ERBIEOIER T IE, Bl LE
T a i E O RRRBLENBEL A TEDW AW, F2, AR - R R ER TIEOIS A IC OV TH A
THHW, EE TR TTHEITAEENTHD,

£ 5HE Course Schedule

AR T R AT 2B TR DB O RETE AL LT AR AT LAOMEFE AR T 2720 DISE R 1 L0
20D N T TREN T2, LRV AT LEEFERFEVI2OOFEIZST T T 528 T, FWIETE LB & MOl e
M| EEZTIRABIIEICE T 2HRE B89, iMBOFEMAr Vo — WTEEY B IR L., wEEER T2 07—7 0
N&EFETZ 1L PDF 7 7 AV BLA D,

1 BAEICRBIT DM S RO T RETE ik

AARANERD 20 RS LA B AORSAE 2. 7 O REI IR N 0 - SHIAE) &~ o fEi RRRE 2R B [T AN DT AT AL U CRMRES
LR BIEL., BRSO T IETE A A T D5 T AN = R LT H 5% T TR 5, A HEE LA E R & L ToT
e LS D7 a AL, BRI DA - 28 B R CRUB ICHIIS N Q1 D, £ 2 CHINE SRR O I BE T ik & B iR
T HITIE, ENOOBRICBD D5 120 T B EAEAZ N Uiz THIE AL UG DX A7 A | 3BT 5 LB RS
D, B CARHER CITIFEFE LR B L CEEDEREMEIC I DD FA AT 7V FIENCE S E2 Y T OB E Ay
TEYZEOH MO CHL TR O B AL 2 B T 2R AR T D,

B2 KL AT LD IR

AR AT LD~ rralea R—2 o e LT ONG s R s e DA PRAIRERE L BN DWW TR A 160 . B I L OV
DDLU~ T CGEFRZ R T 5, RICAIBLOPNAIARN KT U CEF A HERF T 5720 O R OIGERIC
DWTIRER T HZLMOIED | 725> THAMUAR ZL U TONFFUR DY 9D ERBHES 2T A T 72 b g RIZOWN
TR T 5, EENRTANAIRE DR AEZ TR, EOIVR AN = AL TIRALTIRFEEREZZ#S T 2002 ElHicl
TR B FERGERO AR > TNDDO0 2 —— ZHHOREIZDOWT MIENLSERISED A —RELTO
VI FIARER B L OOBLE DD AT, T DML/ D) T AN =X AW TEB T 5, SHICREFBNHIUE, NAY7R
AR AL L TDIEDN AT BAARBIIISZ DD THO IR 5,

Wz, ZOMEHEPEHERF O 72 1B < S0 R DREHE DS 725 TR RDFEIE R S ISR REIE A D = X MOV TRFLT 5, 22
Tl A LRI R S<AEMBR O 1L ~LTOBE ST U CR BRI HEIC BT 422 M S ST E AL~
JVCEREEL CE 2D, 20X T, BB D B E 2k AN CL RYUER, SRR BNAEERETDRR




DWW TOIRERF DD 5 T AW FN B R A TRO DL LB IT, ZNHD 5 T AN =X LIS WIRIEA RN 7 —12 2T
LI T DT E ThHD,

E3E Mk SRR SRR B IR R =)

FRROERNRICHE SOV IER LR ZOWTES, SRNAEFREL CEE3 52 L% BINIZ, Nature X Science 872
ElH#H SN T EBEOBEGR SCZB W TEDLI T D ERT 7 =7 (FIT0 TAEMFR ERR FIE) [IZOW TO RS
FIZoWT, HEEERORZ D10~ 153D TR L W TETH D, Tz, Fiian SLOFEARNZREZ ST 21300, anfific
[k 197250 SC AL B 20— U R DO 72 EIC W THER L, SHICE B SRS NIFEAE TN b b EEE
D L7 PR AT OWTHFEFRIC Nature 728 NIHFRSIVZiw L OBl 2 28T TR D, BARRIIZIL, Editor ~DFHRDOEZ
FINHIZUED, F3C referees/reviewers 236D AR, ZHUZXTT 5 rebuttal (refries/reviewers ~DI AL R) DFEZFITON
T, RBEOBIZ T T iSRS T 78 7 IAE LT B AL DWW TR T 5728 | RKEEBEAIZES TIEBRMRNE S
DANTZNEE Z TG,

<H 1T AT HMIREHER OB ik >

(1) AMiIC BT 50O b F DA B E SR

(2) AP I T D5y TR AAEH SRS ORI L
(2) Hia RO FEREI Ak (1D

(4) e &Rk o> FE B i (1)

(5) B LT —ar D EHE

(6) BT LYo T — L au s E T

(1) BRI 7L BT —a AR5 BARKY 5 i
() B LT —ar D

<H 2 E R AT AOBHHKERE >

OTZOAA A (A LS, RS S5 2RI DS SRR RE I DWW TR 975)

AARBHI 2T L 0faTE (B IR R LIS i R)

FUARSY T B2 Hmt ik (BUR DO L AR-NE/2 &) B LU DERRIES

G A ORI, Vo RER7 e &) ORFEI L OFSRER BLICBI 950 T AT =X A

) o RIS IR NEIR T DB EZDVERA AN =X L (EUIZHANIA L DFEAAT =X LRLEDOMIfEN T 7 F WAGEE)
6) I3 JFI A (LIS AL ASCHITE ) (2B 2 Fept itk

) AARBHEIL AT DOREHED 72 579 BEOIR B (YYEC B AZ H0D)

8) AR IHEIS AT AOMERED 5y AN =R 5 (BB T B L R E)

9) JRBED 5y AT = A WIS IE IR (& 1587 E)

1)
2)
3)
4)
5

(
(
(
(
(
(
(
(
(

<33T MEICBAT AR OBE SR I OF OIS HEERE >

(1) BHE5a BN TED IV CWA ERR T 7 = 7 O FLpE LR

(2) B STHERR DB AL B G XL OEE T AFR T EOFER 2L

(B) LT v ADOFEER BRSO T 787 MIEAFRIUIZ DU T, Editor <2 referees/reviewers ~DI AL "DEZXFT O IR
DT, EERIT Nature 72 8B FE SIS im SC D il % SR fign

#EHEPE (PE-EEHEDAARESE Homework

THEBICOWTUL, EIZEBRLOEFELR, iRORFMIZERLTSML THLIZLEE —LE X TD, bH A
Ao, ATREZRIRY | DA ORERIC B BRICE RN B IOV TR B 2L > TR 22 T2ZLIC RN L7 #8105
IO BALEW, 2, B EFFEEHIWTEBEE2HE T2 A I OV TUI RN R =L 72N EB TN,

AAESTE D B #ELF % Grading System
AIREZRERY A2 X T T 4TIk BL, FEARMIZIL, BIER A & O TR0 I8 1Tt T 2B A 722 B8 % Al o Xt
LLUIE, Bl20E BRINCHT A ELWEZELATHAD TR, BRMICHFMICEZ T 2R SERT 5, $7-, K
AHNCERRIRO LD T 7220, R OX R D1 L TOLR =M FAIL AT EL, TEBETF121250
HBIEPTLTELATHLLIZENTELINTEHHL TS, LR—FDT —< 3RO P TRLEENH 5L DE 1 ORAT
1LY, TOT —<E LTI THEELUIZIE TH, FFHRETo TV A OIFET —~ B AT Tl A ORI TR
HEREMTAE LRI B THD,
2B AR O T BT, A RNTHIETL ., F5 - B A AT OHE TAEILT), RIS DIEARN 25O A s 3
YL LT LR D3 ODRAL M2 E 2 TND (55 2 DFEINN OB ZZ DOFHEEI &2 BB I Z DO T/RLIZLD THD) ,

1) RBRBLOLR—1(70%)

2) HEFITH T DRI L OB AR (30%)

=SB B DY Other Faculty Requirements

TH AR -BFE Textbooks

BB 5 EE#H Reading List




SMAR—LAR— Websites

MEZEDHR—LAR— Websites of Laboratory
Motegi lab homepage: https://www.motegilab.com
Takaoka lab homepage: https://www.igm.hokudai.ac.jp/sci/

{i§# Additional Information
WG D, JIRIC PRt ECTHAE<7E30,

BARFHEEIERT J8 AR SRR
HEFE:011-706-5527, PN :5527
E-mail: motegi@igm.hokudai.ac.jp

AR TR IR ZEAT 53 TR ARBAAE S B B il 52 2
HEFE:011-706-5020., PN :5020
E-mail: takaoka@igm.hokudai.ac.jp




F1 B4 Course Title AW b22A (D) [Biochemistry A (I11)]

FE=REH Subtitle

E{T#H Instructor PN 3k [UCHIDA Takeshi] (R2FFeERAHFZERT)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094303
HARS Semester 1744 B {187 Number of Credits 2
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELBIO 6012

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
W ERA A Ay RN, SRAN TR, #0E5 , T~ ar e, I ZatE ok, B IE, — 2 7 HE

22D H4E Course Objectives

A PR 27200 E, EmEE T 25 0, BilgleE OARBEME O 5 iR METHY, Z
DTDIZHE 4 DA B 22072 TR B LR R 03 J10ICHED B, ZORRITAMICRIL TELOF /a5 A
7eHL TS, L7ed> T, ARE T, 4% OEMLFBE B COMEF T TUAETHAEMILFITRBIT LMY R
(LB FIEOEBEIFFL L LR~ OIS A28 752 b2 HIEE 95, AR H CIERiE CIE BB~ O BR, 1% CIXFEER
DI ~OBRIZE S A BV GESREIT),

FIZE B 4Z Course Goals

AR EH T TORIEEZEEHIEET S,

AR T OREECHERE D43 T-FR iR BN L B 72 M BRA L1070 FHE O JRU

ARG T OREEORERERAT IR W CTAM B L A TEN R - T E B LB

RN, $RAN AT, w05, T~ o, F et BRSO S Tt O EREERG L E DI HELTD
ARGy T AT

< Tl 22 DIFIE] S A E THE O PR &E OIS H EL TOER G ~DIsH

RS T OREIECRERE O 23 TR IR RIC B DT O E B L2 7 7 o —F O B i O BRAR L5 H

12 % 51E Course Schedule

AP T A A PR LS00 Tk o L R U0 T 975,
1 HAZ A

2. BESHTEOAY L F~OFRIZONT

3. SR FTHRIR N A MLV D JRELEZ DAY LS ~DOFHIZ W T

4. FRAASRT L OJFELEZ DAY ZE~OF IO T

5. 7L AT MVDFRELEZ DAY L FE~OFHIZHOWNWT

6. HIEART VDR BLEZ DAL FEA~DOF FHIZ DO\ T

7. B ARSI ML OJFIREZ DAY L ZEA~DOF IO T

8. NMR A7 LD JFREL L Z D AW FE~DOF| I T

9. =R E BF O HIEOFHEEZ O AWML FE~OFRHIC SN T
10. ZAEICEDTL BT —Yar & HOFRICH SN TWA S IR IEORAN (T LE D)

BTN LI e T ED EBEOMEIZB W TE DI HEN TWDADEGR SCERT L )v s, S35,
11 AN AR AR MV EFIH L2 7 4 — VT 7 ORFZEH)

12. = AT VERIA LT =T 40 7 ORFFEH

13. #HARIMVERIRA LT 7 4 — VT 427 DGR

14. NMR A7 MNVERIR LT 7 4 — VT 42 7 ORF 424

15. A THYE

#HFE (FPE-EE)FDONELSE Homework
HEROFHTHIEIOFERANFICEAL T ERORZRICEDOEOFERNAEICEAL TN AMZNETL 10 HREIT), 4
DEE LRI DT E 5% D E EEHVEZ L £,

i

S
fﬁ

%

k=1

ARAESEM D EZE L A% Grading System
FEE DHEZERF D /NT ANEDAEF 0%, HREROEE 30%
TR, 2RO T BILL EOHEEZBAFREDOSRMLEELET,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

55 =15 €& Reading List

Methods in Molecular Biophysics,”Serdyuk, I. N.,ff: Cambridge, 2007
TR PEESE (F) 5 10 i /P. Atkins: BORAEZAFLA, 2017
ARG -5y e N R SEVE, JERE P55 JENL IR, 1992




SMAR—LAR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ "~ stchem/

{i§# Additional Information
JFHI, *THRERO T E TT N, FleEENHLGE ., —HORINA L T R EIRD A REELHVET,

WRET o —Mm&E T2,




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

FE=REH Subtitle

B %A Instructor A =R [TANINO Keiji] (RZ B 2AF5252)

M B Other Instructors | #iAK ZEPE[SUZUKI Takahiro](F2AFFERE)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094304
HARS Semester 2574 B {7 Number of Credits 2
REMARE Type of Class S FEREER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELBIO 6012

## B =18 Other Information

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

F—")—F Key Words
HIVEDTFH v VAAREE, =) — NIV E—T )b TINL Ty RE NS, BVRT I TV HVETTER, TV
FINAFTINE S T3 T VERAL G

2% 0 B4& Course Objectives

HIIVIRIF R0V IRT Y TV R DR A TR UG IR % AR O AL IR W TR TEEARNMBEIZH DD, FE O
B TIEZ OOV TSNS DB Th %, KB TIE, HARHF A FEOBEARIEENHHRELT, =/
— NN =T NART VN T i 8 R FESRIER L DI E % RN 5, AEFROB LTI, INVRT D H IV E 55
LU GO BR, FEMRR AL, ZEES~OMNINGEREICOWTREMIZEE S, ZIU2kD, 28 RAF—2L
DRI Y | BN OL L O A EHZ e HHET 5,

FI:Z B4& Course Goals
VD FEAZ DINVKRITF A AZDONT, ZOREEELZEEB IO EDOMEZ I Tx5,
2) TIIVIR B FF o % T ARG D [Scope & Limitation] %, WA= A R BF A B E WA IGE IR L DO T& 5,
3) WAREEE VDA FER S OTEEFEZ TL, EORISHEMERFHP T2,
4)F—E DANVRT DN ONT, ZORfIE L EMES SO SUSPEDM A T& 2,
5) FVANERRR T DGO [Scope & Limitation] &, —fXAIZRA A SUSEHHRL D ORI TES,
6) HAl2 G2 B T2 AV DA AT — L (4~5TF) BMRETED,

B ¥ FHE Course Schedule
1) FIVIR T F T FE D FA P
2) WA I T A L FEDE R E
3) U ) — V=T WD E RS
4)TINT T DA R
S)E =AY T BIRT A= T E WD SRR
6) Prins S B L OV R =L Kk
7) GHE B RIEE WD T AR
8) TV M NAED FA I & AE R
9) AXERUR % DT A1 Vi e S
10) 4@ 3 L OMRJF 7l & )& i % AV 538 5 NS
11) ZV BN SNZ LD R 6 — R B AT RS
12) TV INVEBRALIZ L D IR FBER E~T B OGS

#BPE (FTH-EEEDHEBESE Homework
WBREE B ERAATHOT, PHIZOWTIERIIEIZ L, EEHIZOWTUL, /NRBROBERNIEED THTROI DO TIFRL,
KB OFEFR OB IR Z B | SRR T i@ﬁ%’ﬁébfi&ﬁg#éﬂo

AAESTE D B #ELF % Grading System
R RRER(50%) & 2 A R R BR (502 L > TR 95,

=SB B DY Other Faculty Requirements

TF AL FF Textbooks

Textbooks are not assigned.

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/" oc2/index.html

{i5# Additional Information
BET—MNIRIZTDHIL,




F1B 4 Course Title Y S (A Rk %) [Applied Biochemistry (Biosynthetic and Metabolic Engineering)]

FE=REH Subtitle

H{E# B Instructor KF| 18k [DAIRT Toru] CKZ:Pe T 20F7EE)

18458 Other Instructors | /NEJF ZRE[OGASAWARA Yasushil( T 5267 ZERz), #E#E HEVARISATOH Yasuharul( T 224
ZE5%)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094305

HAME] Semester 2754 (FK) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELBIO 6102

## B EIH Other Information

BEEH A Class Method 1 b i R B Gl oo A1)

F—"J—F Key Words
WAy, KR, ARk, BT B R, AT AL T A~ T AT A

2% 0 B4& Course Objectives

WMAEME RN TESR LYOMEE T2 L CTURELRD ONAF AL T~ T 47 ADBEGRO B, QIR OMEE 27 L5
bk CHEZE/: Michaelis—-Menten kinetics (235172 Km & kcat O E M EEFROE HIEOHAE, @ZNOEEMEL CHL SN
REIR EOMIEE G| OBRE BAEE T2,

FI|3%E H4E Course Goals

WAEMNAEETD ECHAER —IRAEHRE IR T2 78, BI O EFET D& EEFF > " IRINHIED D LS
A BT DM 24T TR BN A (20U D, T2, AU BRI O B O S R iR LR ) B~ O BIR A TR D
)

{2 % 5HE Course Schedule

1 A3

INAF AT =T 47 AD LR
Michaelis—Menten kinetics 3%
HRAWEAEEDT-D ORI LD ER-1
HRWEAFEDT- D O T 20 EEE-2
ZIRAHEEW D A BT D FEBR-1
ZRAH EY O & BT D FE -2

8 FLw

N OOk WD

#{HPFE (FE-EEH)EDRHNELESE Homework
B OE SOOI L TRl L R—FHANIT LB T —2a e A2 L2 LT, LV ETED 5,

ARSEM D EZ#E LA X Grading System
FRAILLC, BRERBOTEILL Lo 2 R0 4 E L, (D)ZFEREEE(20%) & (2) /I R IR H 5L R —R80%) THE
fli¥ 2,

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks
W HE BT 5, Tred2 B BEAWELET 2038 EIEH L,

AR IEEEE Reading List

~ IV —AALZE SRS - TIDN A A e —B RO 7812, John McMurry, Tadhg Begley 3% ; jiEF 2R [IF0°] AR:IE
FALZERLA, 2007

Antibiotics : actions, origins, resistance / Christopher Walsh: ASM Press, 2003

L—=u U= O AT = U, RV, Ay R ] RIS i) 11T, 2010

INAF AT H~T 47 A, 2nd Edition David W. Mount EEaR:[TIRTEER], Hif B MRS HAT s H L AT R A
H—FaF )L, 2005

%

S BAR—LR— Websites

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

{i5# Additional Information
Ao THEMFOMBEBIETHZENEELWL, AL, IR 20 ARRELT D, 7eds, /INERHEBR AL FEBIZE 0L T
WREITI,

BT o —NIEIE S5,




F1 B4 Course Title I AEw S (s AT A L52) [Applied Biochemistry (Biosystem Engineering)]

FE=REH Subtitle

B %A Instructor )11 5 [KIKUKAWA Hiroshi] (K525z T #5252

M B Other Instructors | YA Z#[HIRAISHI Tomohirol(FiAb A FEFT)

1 HFEA Course Type

BAEEE Year 2025 B Z] %S Course Number 094306
HARS Semester 224 (%K) B {51 7 Number of Credits 1
B AE Type of Class i WRER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELBIO 6100

## B =18 Other Information

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

F—"J—F Key Words
R T VB EERIRR ., BER ., A b, b 1 L%, ket UV E LR OB SAF T TAT
TSR AT T D — B AR R T, AR, . BERE, b

2% 0 B4& Course Objectives

AT AEE O 5y TREE TG A TFET DN G L B THHLRIFRC, A% ITE N B LT DBEED L
RE a2 TRY., 2SI B R A DO TLHIER DRI TN, TS —B O LR DO T2 DI, A A5y
T ThHOER THD, ZOIH7 @ E A MRS TN T2 310477 /ey —I 3 ALURCEIR L OA ., BRERE
7R E LTI B B TRHIRASITWA, AR TIL, BER D T O, A AT 2550 1L~V TREEITER L
7o BT, LFIS AL O FZHNHDONWTERIEE AR T2, H—10, LR DB R TG TCR O A | fifAT 71k
WZDOWTIRRRL . SBIINAA T TAF v I %L LT, AR EE SRSy T 1, BLOER DT O N TS5k, 1
1EERERE . TEMEOWNE 1L, RIS DB FRIRBRARIZ OV TS, 3 I, AR BEINA5 Th oD ZE -
RSOV TS,

FI:Z B4& Course Goals

BEFERIEICEY, BETDH R E (BEFES 1) 2 B RUBRES E 52N TELEM AL Z D T IEMIZ OV TR T D,
BB RSB IO A LT - B P HAE L U TR T2, IR 5 T-OME LB EE . BL O DN FIEICOWTHRAET 2,
70 DNA V= A "TU ATV T b=, TaT A — A AR — L E ORBERRIFRNT O FiEE T — X ORI 5 1% B
T 5, ZNODOEYBERERTMEL T, THEBHIISHFTRET 270 0E 2 TEEE35,

{22 5HE Course Schedule

LIFOHEBICBEETOINEICONWT, 4a~vEEPH#E T, 4a~vE2 % CEfi+ 5,

1. P T2 (BEEE) A SR - A DR R B IL AW A F~D)5
2. B T AL G T2 (EE) 20 B O ZER T B L Dk E ks

3. BIE TRz 7 AN . (BEED) BB T 7/ AOFREHNT O AT =X LS00

4. AW (5 A TR FHC X A4 f i RE D FR AR )5

#FPE (FF - EBE)EOARAELESE Homework
B BNAICBAL T8 2 AR 2F ] 158 2 AR 2lf ] 322 EMEZEELL,

ARSI D EHE L L Grading System

HUB S T0% L EDSGHMi Rt G272 I IR HETH A, T OERRIGE ., M HET AL R — MBIV R EBIRELA RS
ISR T 5, LAR—MEH 2V A IR YA 728720,

KR ITAa~%E T HEOEDHEREL TTY, EPHERERRETHLHEAPNRESNARN0D, 3% A FRAHERTH28,

BB D EY Other Faculty Requirements

THR-ZFE Textbooks

T X Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i§# Additional Information
BT —NIRIZ T DL,




F1 B4 Course Title YA (5876 52) [Applied Biochemistry (Analytical Biochemistry)]

FE=REH Subtitle

E{T#H Instructor A fH3C [TANI Hirofumi] (KZ£F% T24HFFERE)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094307
HAME] Semester 2754 (FK) BAGT 3 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELBIO 6102

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
o 1 ak, BEEIL, oI R, A T RIFEAAER, i b

22D H4E Course Objectives

R BE72 05 TR RE A A T DI R 0% RS2 & DA N RISV E ZHNEIZE DI IR S TWD, O
LEFZBELCEMFT D, ZNHEEUT, ERIWEBROAFTPMLEI /2ol WEXM UL U THEEZRFH AT A
AR TE LIS,

FI|3%E H4E Course Goals

ZOFREORFEEEIILL T OHEYTY,

RN TOL 158G B 5B EK 5y  OFEECE B 72 b NS E O W FHIE~D IS AR ELE R FE 252D T
M TES,

<RIBS DY A M L TR ARG T e TE D,

2 Z51E Course Schedule

1. ERBROSE 3 HTE AL ROSERI T 200015, ERARISE S T 37853 LOE OB, AN ISEFRI 3555815,
TR LR

2. BRI EFI A 250k R O L AETE MO BUEE Y, BERRIGOEE R, FErREE2F T2k, G
BRI INTIE, BER ATV Tk, ARG, BF R0

3. S SR ERNRA T 2000k B RE L T O T IV —, PUREPUR, IR SUE, RS MG, 0% ERIKE
1k, SRR S SO IR B R, R E EE D~ — 1 — LR RRE

4. BT a—7 B ANATVE A —ar OB, g7 v—7 ORMKIS, EEELFIOMRNT, DNA Fv 7

5. FLWAEMSHTEORE T AEEEOT — A HIL, FAERTOT AR Ty a 280 TH LA OITEDIRE,
WA, IVFARIKTORBRREET,

EFEEE (FE-EEFDOAARLS E Homework

TE FANIEA LIZERHZ B 2B L Th <, sEZDBRIC T ORI TRHEDIHITH I T 5,

EE RN ATBEMRRL, B &R ol AR5, R OBERE LT x> /T 5720 OFEETRT,
TELEE ORI S LY T 4 FEREL B2 LT 5,

BT D B #ELF % Grading System

RN S E R 325 WTiEE AR SOS O FRFTIEIZ B 2 BRI L BER E N B A I HE DR A T35, Bk
I, IRV AR —h, LT —iar, TARAN YL ary TORSROMERNDIAX~DRIE IR E DI A~DE Bk E TH]
ET D,

= EEE D EHY Other Faculty Requirements

TF A FF Textbooks
TXANIREE T, WHHREREEAR T 5, TOM, BE LD CHEEEFEN T2,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

FEE 15 E HE Reading List

S MR—LR— Websites

HEZEDHR—LR— Websites of Laboratory

{ig# Additional Information
Bib > TAALSE, DT LS, BRI OFREZ i B HL TRBLZENEELY,

WET L —NIEE T,




F1B 4 Course Title ISFAEY LA (A7 ey 2T 2ME52) [Applied Biochemistry A (Microsystem Chemistry)]

FE=REH Subtitle

E{E# B Instructor PEEEIR F [TOKESHI Manabu] (K22t T 9ER5%)

HUHB Other Instructors | B2 IEFFIMAEKI Masatoshil( T2#MF220%), A H 22 [ISHIDA Akihikol(T2#HF426R)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094308
HARS Semester 251 (FK) B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELBIO 6112

## B =18 Other Information

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

F—")—F Key Words
VAVOBRRA AT APURT ISAR = AT OG- BE AT A

22 H4E Course Objectives

~A7afiRT SAADREFEE AL BIFRSOCERZ W ~DIEHIZONWT, 2O R E EFIZEL CEFET D, £, <A
IR T SAADBAFE LA IHTRCEIR W ~DIERIZ O W TR O AR ESE 2 F &2 F T 5, ZhbaE@t T, JlE
SR C Tl 7R EH AT LB TE DI D,

FI:Z B4& Course Goals

ZORFEDORE BRI T D#EYTY,

R ATBEFART SA R % AT R R AL E R M O FEHE LIS A IC W TRt 5,
KR TR A O e AL FE L AT DERE T HILENTES,

s ATTT A R FIWTZ AR SR D FERE LI IZ OV TR TE D,

{2 %5 Course Schedule
AP OHE THE 2 RIBFH#T 2,

1. =A7aT A RE RN DOFE 2

2. AT AR WM AT AT I 508 50T PEERIE M, &1 7 U —DNA

3. N ATAT INA RGNS BES AT

4. AT A R AW AL BT EBISRBFZE~O It - microdroplet, ki 7, DDS BL OV M., ARy 7O
TERRMT . A ARIORLF D 4y Bt VR - S BET /XA A

5. #kT SAA

6. <AV TR —RD L B AT I

7. BRALFEAAS B Y —

8. W—BT NP/ AT LT =T TT N L T VAT I

#{HPFE (FE-EEH)EDRHNELESE Homework
T ERNCEAT LB BHZ B 2B L TR<, ROBIZ T ORI TREFERHIULI T2,
BE BN HEMEL, B CER) o ST 5, BRI OPMEEZ T = 73570 OFREE RS,

FUARERM D EZE LA Grading System
TR (30%) LLAR—h (70%: BB I\ THRR) I LDt

AP
BB D EY Other Faculty Requirements

THF XL -ZF R’ Textbooks
TXANIREE T, WHHREREEAR T 5, TOM, BE LD CHEEEFEN T2,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

T X Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://microfluidic.chips.jp/jp/

{i5# Additional Information
Bib > TAALSE, DT b, BRI OFREZ i B EL TRLZENEELY,

WET L —NIEE T DI,




F1EH4 Course Title o AL S A (BEREME R 4y 1 5 # ) [Applied Biochemistry A (Advanced Functional
Polymer)]

5%REH Subtitle

EE#HB Instructor e C [SATOH Toshifumi] COR2FFE ToEmF4ER)

& E Other Instructors | [LIA #HRIYAMAMOTO Takuyal( T520F420%), LI FENG (22012267

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094309
HARS Semester 1744 B {187 Number of Credits 2

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

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

F>731) >4 3—F Numbering Code CHEM_ELBIO 6111

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
E AL, ﬁ&.i/\ Ve TEE, SUNNEE, AFAUEE, ToAUES, RALES, BREMEE ST, &5 T,
B FEkEr, BT IRIE, 5 H’ETQ@J

E#@ BiE Course Objectives

T IEE N D2, BT epiRe 2 54 5720 BT E DT IEmRE R T D MERHD, 22Tl :GEJ:L’C:—J
DT ERROIEAR LI DRk~ f&ﬁ/\ﬁ/jﬁ‘k%@i/\%%%%lﬁ B OE S T A RIEEERT 522 BIEET 5, EBIT
TIVEE, ATFHVEE, T=AVESBLORMESREDIE T EAIEILLABE A REF N, _ﬂ%%ﬁ*’kkbtfxﬂ% T
T ORFHEG BB T2 7 5 ima B 5,

F|3%E B 4] Course Goals
Hex e BA HIREFDOEAEEZFO, B D& D A RIEEZEfETE5, 3B, VBV EEIEIZLARE A REFO, &
N REHEL LT RENE R 0 T OR%GFHE A IR T2 T iEima B T X 5,

{2 % 5HE Course Schedule

1. Zlegler Natta R EE - Zlegler Natta fliito> A, RS 1O — ARG I (LA RIFM:, A R

&2, ') EE - BEREICBIL TR 5,

2. }ﬁmt/ﬁﬁﬁiﬁ/\ AZa O EEHE, AR SO — B E R M - ERICBIL TR TS,

3 APV AE G AR AEGORHK, i, £/ ~—IZoWTFEEL, @ﬁ/\{ﬁ%*')ﬂbf_p’\?ﬁﬂ@ FExEH
HI %,

4. BIREA FHRES ORI OVWTFEEL, ZOEAEEZH A LR SO & 55 TR - & o B D 75 13
:—AQZTé

5. BEfEE b_fﬁ%ﬁ T EEGSEEE S EAOREICOWTEEL, ZOREASEEFALIL =TV T T IRATF v
RO RBERENE E A T B O R R E T D,

6. 7/73»@ (TVIINVELE OB IO OEAEIZIVELNERY < — 0 —UHE DRI OV TFEE T 5,

1. T=A VB T4V EAEKCBIOZOESIEICIVELNL R~ —O— G DFHRIZOWTEE T 5,

8. WF ALV EA  HTAVEEKIEBLOZOESIEICIVEONAR)~—O—RAEEDRHEIZ DN TEE 5,

9. FRERAE R~ — OB LA REM BB 3

EEHEFE (TE-EEEDHNAESE Homework
%nu IR T2EERHDDOTENERGT (30 47), BERELZEEREOL R — MR E B ETITERL TLB (30
Mo T, BEK TR, WEHRTE LR EE O TR — Mmtlﬁé@o 7)o

BT D B #E L F kK Grading System

JRAIELT, ﬁ%lﬁlﬂ;&zm%ﬂuimtﬁfﬁ%ﬁk%aiﬂﬂﬁ@ﬂ%a‘?o BRI (D AEREEE (20 %) (21 AR — B0 %o )2 & TRIAT 3
%o LIR—NCIELES T A RBELOE D53 1k FH B 2 JERE Rl fr o QD F7o, Rl 23 s BRI B B S T
B FEHE I T 5, F5 (100 A5~90 #5) « 8 (89 #5~80 A1) « B (79 A~70 #2) + 7] (69 #5~60 £1) A A] (60 sA)

THX AR #F] = Textbooks
FRIZHREII L2V, TES A b ) OREEFEITE, LRI ETRZPRLE o 7R BP i A, PiEE— by
B, R AT T4 T4 ) BB E I L7272, The documents will be distributed.

B 15 E X E Reading List
KEFRE @5y TRV B T« R — B SR AR AL A =T 7 v 7, 2000

MR EDHR—LR— Websites of Laboratory
https://poly—ac.eng.hokudai.ac.jp/
http://cma.eng.hokudai.ac.jp/

{i§# Additional Information
BT TITOET,
FEAMIE ELMS THRALET,

WET L —NIEET DL,




F1 B4 Course Title AL S 7% (Internship]

FE=REH Subtitle

H{F# A Instructor filidt A [SENBOKU Hisanori] (KZFx T2 520

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094401
HAME] Semester 2754 (FK) BAGT 3 Number of Credits 1
B EWEE Type of Class A B =2y WRIER Year of Eligible Student ~
—
% & 2¥El- -5 X Eligible Department/Class
F>731) >4 3—F Numbering Code CHEM_ELCOM 6212
1% B =18 Other Information
BEEA Class Method 1 3R EFR B ol o &)

F—")—F Key Words
EN WA 2 — iy, mEERER

2% B4E Course Objectives

- FEEIZB O TH LD HFEOR R OF v U TICBIE L 72t 2R AITV, FESIhDZEIC L2 EBEROM L
T2 - Byl e B R 5,

T, WBSA =y IRV, ERREE R, BN IO TERWEFARRCEAM 2B 545,

Fl|3%= B4E Course Goals

IRIBIEE DRWIDIEEY, ala=r—Tal g, i85, WRFEKN, Ry N —7-aia =7 4B 1%E % L3H,
HNE SOOI EE L COREERE T DD,

WAL 52— 2y IR T, IRIE S CORBRAE SN2 2B IO T, BEL L ORI~ IESED,

B ¥ FHE Course Schedule
BBIFUTORTY 2— L TEMT 5,

C BEAEE

. B (BERE TR

L AE =y T DENR (2 BRE~2 7 H)

5. AL B =y T T R ERE S LA - O, iiES

NGVIN (O I

#EEE (FPE-HE)FORB LS E Homework
AL — 2y TRNCERIHE D — L LT, % BHHESITISUT TRRA RS BRI M A1,

FAEERE D E#E L L Grading System
LT, BHER T IS HERIICBIT B L R — O IHE L, 702 I MBS RITBUOTHER RO ERLAT (1
LBy T DA BYFEICLD), LR MR LRSS TORRICLDIHE 1T,

= EBE D EHY Other Faculty Requirements

TH R -ZFE Textbooks
AL

1 K% Reading List
L2

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle BB SRR EE 2% 2025 Physical Chemistry 2025]
HE#HB Instructor BITHE FE [MAEDA Satoshi] (KRFBeBEL A ZE07)

{848 8 Other Instructors [N SEdl ((BF) & H H Sk 900T)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094411
HAME] Semester 275 () BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

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

F—"J—F Key Words
BT, &b, F— R, o T8 %, s

%3 D BH4E Course Objectives

ERALFERIGE DR A — )V ORGE BT 5 B iR Z2 28 L, EME - B2 2R 35, SOICERILFEKSE T
WO — R BEGH S O L FHRIEOMEE | 2V E N 32 i e i O - AR AR Ok 528 £ 7 W IC B 32 anila IS
35,

FIZ B 4Z Course Goals

AT ROBART O EIRE O LN OIZB T 2 EBR T - M RIS IV ER BB m e A BRI, 5F—R
HE R OIBEL 72 55 EPLBEBOEGR O KL FH L BRI E AR OB Tk 25 R 2 B0 B O F a4 B 159
%o B — JRERFH AL NANMIE T DB T E 7 D, EDINTERULFWED T A 52 20 OB A5,

12 % EHE Course Schedule

HiHERCHCET AL FONEERN T2,

1. XL L PRGR

2. BRALSET D O LB BB R &2 OG5

3. BB AR T e VDR L F D BESAC G~

EFEFE (FF EB)EDOARELS E Homework
THARN60 R—URRE) ZRCAR L. AU Tt &7,

BT D B #ELF % Grading System
(2] | D X—MZOUNT AN EATUV, Be A% LU R 35,

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks

1 B Reading List

B BR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title {54 B2 [Advanced Chemistry]

EE=EH Subtitle HEMEIHT (L S4B 3525 2025[Inorganic and Analytical Chemistry 2025]
HE# A Instructor FaF FERE [MATSUI Masaki] (ORZ2F7EE 24 58 R7)

JHLHE Other Instructors | 7 %4 (KA KZF)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094412
HAME] Semester 275 () BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

BEEH A Class Method 1 b i R B Gl o A1)

F—")—F Key Words
FEEL S, X BRET, B RRET

%3 D BH4E Course Objectives
WVE O R EE S MR B 52 8T MR E OB 1 - E M 2 B I BT 5 b HIEE 75,

FI:Z B 4Z Course Goals

FEREME O E T - WS A B 9 57-0121%, T OME ORE &I FEL BT 22 ENEE THD, AFEFE T, xt
LWL SO IS 2 R T 572010, fEFOEBENSIIUO T, B LN FEA ML, SREOZE MR
WG i S 2 BRI 52 L2 BT, SOICHERZ AW T T ORENKEE, 4 TIREICE FIREE ORI I\ Th B
295,

2 Z51E Course Schedule
[, SRR S S — i di 7 00 J il —
CIERED)
1-1 kPR AR
a. XFPREEZR - e PR
b. S
c. BEXIREL-FEAE
d. BREEOSFIREN~DIH
e. b DXIFRMEE Y

1-2  KEFRMEE 22 AT

AT VAR

. RS (R A, WuatEm)

. AEERSR T TS

. ZZ[§)B¥ - International table for Crystallography

. HL 7 S A IS

R ZE R

L WG/ TINT S =

.k BEEETIRRE

B HH)
0. X HRET 8T BT A0 s S AT
2-1 X - ETHR% TS s s AT
2-2 FHBTLE T BREE O FE LIS

S @®R SO a0 o

HBEE (FE-EEEONEESE Homework
B L O KIS BT A AL T2,

AAESTE D B #E LAk Grading System
WEICHE L BT LR — Mt A FE 95,

=SB B DSY Other Faculty Requirements

TF AL FF Textbooks

EEIETERE Reading List

WVE BT ANV =R S EYE, B = B N E R, 2017
fEmE LU COREIR /G, Burns & SEN-HR SEF0 SR MRS, 1989

WBE ORI E TR 4 B S ST HAREE, 2001

W DORITEAEG, 4 B 2 SRR, 2003

BT I AA= 7 B E I NHZESR, 2009

+ Inorganic Chemistry : Fifth Edition by G.L. Miessler, P. J. Fischer and D. A. Tarr
Chapter 4 : Symmetry and Group Theory




*Inorganic Structural Chemistry by ULRICH MULLER
Chapter 3 : Symmetry

WILEY

B BAR—LR— Websites

2= D FR—L~_R— Websites of Laboratory
https://www.omu.ac.jp/eng/morilab/

{i§# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

S EREH Subtitle B R5E2E 2025[0rganic Chemistry 2025]
HE#E Instructor 87 2=Ff [TANINO Keiji] R B 2252

$H L J Other Instructors  #ile Fithi (FEEKF)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094413
HAME] Semester 275 () BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

BEEH A Class Method 1 b i R B Gl o A1)

F—"J—F Key Words
RERMG A BOCHERE BSOS, BTy TV 7 TV TV I

22D H4E Course Objectives

BT RIRM OB TR D ff A L T, Ak x RASIZ BT 28 B/ 325, Fio, Ao a Ly 7 7 RISl
N TSEREM EL T, — DD GOJFEN OIS A ETEGESEMF T 5, 2L ARG EREIZRINE X 528508,
—ODFOGETRSEFET HTEN, DSOS DFFFIZH BN DT LE D,

FIZ B 4Z Course Goals

L. KEOH LR E B RO LR OB I HOWTHIAT&5
. R B ROBRICOW TR TES
IELWERIGSHEIENE TS

L ENENDORISPHEIT T DB & TED

. pKa lZEDNW TG E T A T&D

LIV HNVIEDREE L TE D

LBy TV T ERERLTED

N O U1 = W DN

2 Z51E Course Schedule

L. BEHR

2. SRR D AAR

3. RN E D EFR

4. SOSHERED RN OB IELWSHEEDEX 7
5. BRIAL B MO EM LA RS

6. ZVINVRIGOBERE G LTV 7

7. pKa I EE DW= R B

8. HHE L RN AL A D T HALAFZE

#FPE (FF - EBE)EOARAELESE Homework
A AL O R E L CRLIENLEEL, LR —FDOIERRIZ DWW T, S F LD RICHEI L,

AESE M D E#ELH K Grading System
B A~DOBINEEE (50%)E LN —RE0%) TR L £,

= EBE D EHY Other Faculty Requirements

TF AL FF Textbooks
BRI EITENEEA

We do not use textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://www.tokushima-u.ac.jp/ph/faculty/labo/bot/

{i5#% Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle A WAL R RIEE RS 2025[Biochemistry 2025]

EE# A Instructor RS 7% [ABE Kazuhiro] CREFBeH52HFERT)

HYH B Other Instructors | KA IE HREESER )

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094414
HAME] Semester 275 () BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

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

F—"J—F Key Words
AL BRRA, FT AR —F— AR, T o AT A

22D H4E Course Objectives

ARG EN A X2 HE R FEIT, AR R Ttk 2 e E ORE AR, DEVEES FOREM THD, RiEHETIL, 20
ARG IEREAR , FRIZN TV AR —F — Lo T MERF SN A AT = X BB RS B, SHIT, ERST ORI
THE RO E R, VX —FEA Y AMBLBIC R T REZHEFET L2 BEET 5, DI, EFESFICBT
DISHAFIESEON Bl B L L QU T LY — LRI BT DRI B R CED MM B R E B9,

FI:Z B4& Course Goals

s R ORI E  E B A B T2 1510725,

RS F- D ARBIB Y D IO AEFEREL B A DA 55
FIUAR—H—ERBOEDVIZONTHE R AED | AR OB EMEZHE T 5,
BT E I 2 B L . B OOMIRIZEH T& 50022 BT,

B ¥ FHE Course Schedule

e e AR

N L TP SYZS/ANN
CRELINT AR — S —

. MU RR— 2 — R

. R LA

. NIV AR—F— T DT D EATBH 5

S U1 A~ W N

#EHEPE (PE-EEHEDAARESE Homework
B IE IOV T OWTINETIZFALI LR HIUE, THEEEL THIL,

ARSEM D EH#E LA X Grading System
VLT OBEIZ LR ESBNTEMLIT 2, (1) BRI~ OIS G4, B2, 33) (T0%) . (2) 3L AR—F (30%)

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=TEB Subtitle E AT —ZF}# [ Practical Data Science]

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

{HYH B Other Instructors | Fil B5—AF (BF)D4e 7H73I—)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094415
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

## B EIH Other Information

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

F—"J—F Key Words
F—RYP AR, FEE SurI0 0, LT —i gy, FXUTIRE

2% 0 BH4E Course Objectives

Society 5.0 (223> CNIZIETER T, HENGITT —F VAT A FiEa b (UIE, BICHa328E  Lit#d
5) TEDANENRRKDON TN, A FEERITI T R AL MR R D T T AL LIL TWAT2D | REZRICTT
AT Iv IR FEDHE %% F TEIZ NE S RO M FIHEA TV —ARFET D, ZOFEIL, BIRIZBITS
T —H P AT AT 2HOF RIZEDLL T BB MEBRAX N (Tl T30 T —F AT ADFETIE, WE
FEL ASICITT N YN 2B ST EE BRRIC TS, AR, BITEOFRM B TR oI AX VT, T —F A=A
DAXNVENZDHIET, Bra 7208 C—F — 2> THBA D AMIZE > THHUl,

FI:Z B 4Z Course Goals

1. 7 —FYP AT ADFEFIEEEMRLT-5 2 T, FETEHIH1ThD,

2. T =AY AT ARG RFHET DR, MEE T 5 HIEEFE, R TEAI010/5,

3. T =AYV AT ADFH TR o TR REARITIT TRIE T AEMTE O, AT TEAI5107%5,

{2 % 5HE Course Schedule

AT, 10 FLLEICDID T =2 A = T4 AN U GRS CEFIE B — R e 4 (B)D4e 7h7 31— RFEMFERAL
B/ RT =274 ——X PUTERE LB R PP R BRUBE R FETEEE T ¥ — REHIZ)
TR EEAI L CHIREL P ERELCRRE T D,

2=y MBEETIE, 52 (60 43) - 1HCE (20 43) - fifqn (10 43) OB CEMT 5,
2=y N LARRIZ T N —T 12, fE R FEOu— VT VAR FE T D, Lo T, il EILLDT A Ay ay 7 — X &
T2 EMHLET2 2,

a=ybh T = AT ARG, 7 T30 7 O (Python AFT)

a2=yh2: 7Ry I 7@ (HERESC, 7 —Z2 D)

2=y 3 T —H A T AFIEOHERE - RO (T7 VRS, FEERGE)

a=ybhd T —H AT ATIRO PSR ZEQ (B & 22T T N & DI IE)

2=y RS T =AY AT AR DEEE (T e MEE, T as T AT AN, N IHER)
HEADHE VL R—T 47 T BT —a))

2=y k6 —ADF, TN —TIRIIA T 2=V T Gy Eh R, G R T — T R R

o=y T =R O ER, BT — L a EROER

2=y 88T —FNTOEN, TV T —a BRI OVERK

2=y RN SN —TF T L BT — g FE, RIS, SEEATE,

2EBFEE (FE-EE)50HNELSE Homework

HATHE AR TIIEA PC 2T, PIEEZETOT, FEFTIILERY 7 =7 (& THEED A Ah—11LTC
BZE,

B AU —HEREYILE TN, FRIFE BRI RO T ETH D,

E OEHIZERL RN D LR -T2 DI DN TL, Fb IR T ZEDFRIBEZDWIRETITR T T 524,

A=y RO TEELES LB T —2ar ONFITNEBEEEZLIZWE AL, ThETTo7- BT, REDBIEZDHIRETIC
FHT2I0ICTDH2L,

RS DR (A= LT RURA) 1T, BEPICHAT 5,

RAGSEMDE#E LA X Grading System
OfFEPICHESNIEETEOSINIRHE T2,
FEMESNIZNE O IEMEMES LOGREEE A ME, Fio, RSN E LB L GERNA O BT 25N 32,
QI N—T T = LD — VT LADERET VBT —ar45, TOB, FEEOHATNICE AR5,
TS NIZEBHI DWW T, SR E DAV VT 1 T RO EMENE, BRI ORI S PE - D00 ZEFHE T2,
I 5D HEI S, O 40%, @728 60%L35,

fth IR BB D & Other Faculty Requirements
Av— MBS A T S AT OS5I KR = i— o T S KR OB B 57005 A BINE AT




D120 | i B iR FTRENEDS DD, il EE L ROT 13 ELMS 20 L CTHEA BB S SIS 2 #iE 5,

TH X %% 3 Textbooks

B E 5 E M Reading List

BRAFR—LR— Websites
https://phdiscover.jp/hu/smats/, https://sites.google.com/eis.hokudai.ac.jp/exexphd—fellow/,
https://sites.google.com/elms.hokudai.ac.jp/next—gen—ai—doctoral-fellow/home

2= D FR—L~_R— Websites of Laboratory

{#§# Additional Information
BHEE H RBIIBIRE S ClX6-7THZ TEL WD,
BHGE B BRI ED R B AN CTEN T HIE0, BIEREE I HBNIEAE T 5,




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

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

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

1 HFEA Course Type

BASEAERE Year 2025 B EIZFE S Course Number 094421
HAM] Semester 1528 (B ) Bi {78 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~
W&REF} 2S5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6401

## R ZE 18 Other Information Other Instructor:

B E¥EM A Class Method 1 iR H G o 7))

F—")—FK Key Words
BHEA AL, 7 Ry I ARG, TV RV G, BEIRRBIZ BT 55y 7 ks

2% 0 B4& Course Objectives

AFZETIE, ) — VA LEEEZE LT MacMillan HFEEHE THY, BIET VAN REFETHRIKEDOFE — ANF LU L H
9% Robert R. Knowles ZUZa X Stz BN =50 IV RSO BN OIS . SHITITRFT O S 12> W T
5, BT, Knowles ZdZ 2H2EME L7= Proton—Coupled Electron Transfer (PCET) ZH| I L7= Kt BA3& 1%, AR GRS A S
NTRY, ZOPAMOESNHHMTH D, AIREDBINT, 74 Ry 7 2o A FHZFMEL . THhaisH LI bR
GO G E S SIETHD, T4 PRy ARG Tl = RN — % o i3 2 BB S W52 8T, #)
RIS EEITSEDLIENTED, ZOT R AIBRBEATTIMEL, Fift ATRER LA B~ OIS A SIS T D,
FRIZ, RIZETIE C-C B A~DIESAZE 0T, BRI SOGHI %8 CREMIZAEDL T2, £7-, Knowles iR D%
W5 DT, BL AR I OT D IS D ERE DWW TR 2179, Huang WEEER I, LW T+ Ry 2 27w 3
ERIGERA L T AT DT A FIZBTBIS A FRIC OV TR ARG L, Jin HEEFIL. SCIC LB BIIR P 05 F-OffiEZE
AT DWW THERL D,

FI:Z B4& Course Goals

AIZHEABEL T, MO PRI FHEREOTIENCE DI 53202 BfRL | ARG D% EH &S I BT b A%k %
RODIENTED, BRI, AR Ry 7 ARG O FEARFHZZ O, Z2FH LB FRBE Y a b AREH A RICRBWTE
DINTHERET 2D HREL | IS TEAID1T7e5,

J—r AL E R B LIZ MacMillan FZEE I THY, BUET VAN RETHIIEDHE — AFH LU TERET 5 Robert R.
Knowles #% DA BU T, KA 2TV AV SOS D FERENHIG A L SHITITRCH O AL 2 DN THEIERN
T&5, ¥ilZ. Knowles ZHZ03MEME L7~ Proton—Coupled Electron Transfer (PCET) ZFI A L7 RBAFE DR A ML . £ D
ZRRTRICIE~DIS AT IEEZBGTED, Fi2, C-C FETAE R LELT BRI RISHIZF 52T, Fif rTReR ARG
RASDIENZDNTHE XD EHITENTED,

SHIT, AR SR O FE LTS A% LV RSEMR T 572012, ELHFROBRZ B OB I OT VIV IS O HAM &%2H
5 C&5, Huang #EBIROHE TIL, FTLWT AR Ry T2 T B ERA L T AT DT 4+ FAA T I T D I 94
O, Jin EBEROFEFETIE, BRI OS5 F OB R ML Z OIEREIC SOV TERZTRO DT LN TE D, ZHD Ak Z# B
WZHIZDTFAZET, EFIAUIALFE LR L7 TRERED BRI OV TS AIMICE x| EEMITIEA T&5I012725,

12 2 EHE Course Schedule

6 A 10 A (k)

EL W HAX LA BEOTGOHNRIEOERE (T HNON, BRICLDHARE) |
Robert Knowles [ A] 5 Y& BRENR 5 )iis 1)

Robert Knowles [ A 7 G BRENR! I 11

6 7 11 B (K)

Robert Knowles [ AR GERE AL B 111
Robert Knowles RG2S |

6 A 12 A (K)

Dennis Chung-Yang Huang 7 /L &SR0 |
Mingoo Jinl [# {43 1 e BE L RR 1)

Mingoo Jinl [ {443+ B EHRE 11

EHFE (FE-EDEONEENE Homework
TEAE, HHOBLE,

AR B EE LA L Grading System
FAEREEE (20%) EL AR —h (80%) TRHMi35, 72721, #2¥EEE D 7 FILL EOHEPFTAORAAKRSM THD, LA—NI, &
Bl AMRTRT BELEE D D — %58 A T H £ TICEE T3,

=P ERBE DS Other Faculty Requirements




TXRARZEFE Textbooks
ErEHET 5,

Materials will be provided.

EHIETERE Reading List

B BAR—LR— Websites

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

{i§# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

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

H M F Other Instructors = Yen—Ku WU (National Yang Ming Chiao Tung University)

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094422
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6401

1% B =18 Other Information

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

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

2% B4E Course Objectives

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

FI:Z B4& Course Goals

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

{2 % 5HE Course Schedule

1. The Art and Science of Total Synthesis

2. Functional Group Transformations in Total Synthesis

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

5. The Quest for Pseudo Natural Products

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

BT D B #ELF LK Grading System

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

= EEE D EHY Other Faculty Requirements

THX R #F]E Textbooks

15 E HE Reading List

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

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

{i5# Additional Information




F1 B4 Course Title {54 B2 [Advanced Chemistry]

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

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

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094423
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6401

1% B =18 Other Information

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

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

2% B4E Course Objectives

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

FI:Z B 4Z Course Goals

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

{2 % 5HE Course Schedule

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

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

. The Engine Behind Simulations: Molecular Dynamics Theory and Algorithms

. Powering the future: Simulating energy materials

. Life’s building blocks: Simulating biomaterials

. Pushing Boundaries: Advanced Techniques and Practical Applications

~N O O &~ W DN

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

ARSEM D EZ#E LA X Grading System

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

= EEE D EHY Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

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

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

{i5# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

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

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

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094424
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6401

1% B =18 Other Information

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

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

2% B4E Course Objectives

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

FI:Z B 4Z Course Goals

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

2 Z51E Course Schedule

1. Introduction to RNA folding, structures, and functions

2. RNA types and their roles in cells

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

5. Frontier research topics on RNA biology

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

BT D B #E L F kK Grading System

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

BB D EY Other Faculty Requirements

TX R #F]E Textbooks

1 K% Reading List

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

HEZEDHR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

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

& E Other Instructors | & /& IESL[YOSHIO Masafumil(#)/E - S BHFS2HEAE), BIH st [MASUDA Takuyal(4'H -
MEHIFZERERS), ALl RIKITAURA Ryol(W'E - #4EHIFSCHERS), SEA FHE[TSUJIMOTO
Yoshihiro](#'& - $4 BHIFSEEHE)

F1 BFERI Course Type

BAEEEE Year 2025 B[4 2| &S Course Number 094425
HAM Semester 25 () Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELCOM 6401

## B EIH Other Information

B EEM A Class Method 1 iR H G o 7))

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

2% ? B4E Course Objectives

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

FI:Z B4& Course Goals

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

£ 5HE Course Schedule

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

. Secondary Batteries and Advanced Analytical Techniques

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

. Physics of 2D Materials and Fundamentals of Inorganic Crystals

N O Ol &~ W DN~

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

#{EEPE (T EE)EOAREESE Homework

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

AT D BEEE LA L Grading System

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

THR-ZFE Textbooks

T X Reading List

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

HEZEDHR—L_R— Websites of Laboratory

{i§% Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

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

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

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094426
HAME] Semester 17 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6401

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

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

2% B4E Course Objectives

1. Introducing the fundamental principles of systems biology

2. Introducing techniques for modeling complex biological networks

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

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

FIZ B 4Z Course Goals

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

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

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

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

AR B EE LA L Grading System

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

= ERBE D FH Other Faculty Requirements

THR-ZFE Textbooks

FEE 1 EEE Reading List

{Reading list>

https://doi.org/10.1038/nature02678

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

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

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




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

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

{i5#% Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

FEEEH Subtitle BT o AT 45 53#3% 2025[Chemical Process Engineering 2025]

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

HMEE Other Instructors & J—EF LN KZ)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094431
HAME] Semester 275 () BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

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

F—"J—F Key Words
IRFBEEIR, TRV —E R BT S T a A IRFBIEER, NAA A, T EAF —

%3 D BH4E Course Objectives
TN —OBLRIN S To =RV — L IRFBEIROBFE R, 7 v ARG O F ik, IRBIFRAEDEHDOTDO
IRFEWIEHL T B ADIEARIIE 2 27N, TNoDFHEFE 5

F|3%E B 4] Course Goals
B ol feb STy A b A

{2 %5 Course Schedule
L RN T L —
. RFEER(LFo X —) Bl /2L ¥ —
AT AESH TR
A AR AR 1Oy 5y i)
A RS K 2 (B HR)
AT R AR 3 (T AR)
A AR AR 3 (R, 2 — 27 A 1b)

T =R RITT 47 IR E L

O N O U1 B~ W N~

EEPE (FE-EE)ZEDARESE Homework
WE L DDV LFE T SOG TFEOEBEEZ B L TODIENEELL,

ARSEM D EH#E LA X Grading System
H e 36 X O AR — RO EEAM

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

1 K% Reading List

S BAR—LR— Websites
https://carbonres.cm.kyushu-u.ac.jp/

MEEDHR—LR— Websites of Laboratory

{ig# Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

EE=EH Subtitle WAL PR EE S 2025[Materials Chemistry 2025]
EE#HB Instructor En)Il wEsk [HASEGAWA Yasuchika) (<520 T 28R 22052

HYHE Other Instructors | A Fiz Gt K%F)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094432
HAME] Semester 177 (6 ) BAGT 3 Number of Credits 1

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

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

F—"J—F Key Words
HAbZE, 4. BTIREE, 0t

BEDHIEZE Course Objectives
AIZETIE, 5T OHALFEEFR, T OEFIREBIZOWTEfET 5,

FI|3%E H4E Course Goals

AIZHETII T FOEFIRIEZBMEL | AR 2 20 LR (GOt Bl R AEEN /)27, 4y F AR AR 72 &) 2B C& 54512

RO AREET D,

{2 % 5HE Course Schedule

1) 53 1 JeHEBEDFRIT (ukh- BB, REA B, B EL, YEA R AN TIEA R, FIeTa—7 | S AIEHR, JRE kL)
2) 5y T OFETIRRE (5 T HlE, %ﬁ%ﬁﬂ%iﬁ&“)

) 531043 (FLE A BAER B RIXAST L W5 e7ay)
) BRI FE DRI

) 3T OFN (. e d)

) EhELIR AR B ) (AR BB BAER . =R —F vy 772 L)
)RR AR (23 VX —B ), ETBE, o EGRRs)
8) LA —MERK

3
4
)
6
7

#HPE (FE-EH)EDRNELESE Homework
UT OHRECENELAERDOTEHOSZELLTUILLY,

BB D EEE LA & Grading System
HathSh L A — Mok o TR,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

EBRIETEESE Reading List
Modern Molecular Photochemistry,/'N. J. Turro: Science Books
B B OB TIRREE MR /1L PNIEE - Bk —ifm : =3

S BAR—LR— Websites

MEEDHR—LR— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/amc/6.lectures/lecture.html

{i5# Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

EE=EH Subtitle A RE TS 4 TR RIEE 2R 2025[Advanced Applied Biochemistry 2025]

EH{E# B Instructor WA $6% [YAMAMOTO Takuyal (K2EFE TR R 5257

HHMEE Other Instructors H  Kith GEHEKZR)

1 HFEA Course Type

BABEE Year 2025 s Z1&E-S Course Number 094433

H#A[ Semester 251 (FE ) Bi {51 % Number of Credits 1

B Type of Class S W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6410

## B E 1§ Other Information

2 EHA Class Method 1 R 2ER B Okt o A

F—"J—F Key Words
BRI

Pt A
HITEHET L

2% B4E Course Objectives

FE T IERRIZR S0 T2, BT 1 5 FOWEEMDIIL, 8, @0 TSRO ETR 5. B0 TRy
YEWFFE DRI G702, W) R BIERNAE, [EIAKEEE, WHETLIHARE e EV IR 1 D 43 F-EH DRI IR D B 2 L7 D1 PR
BO5 T BARAF A O 50 T 8T T T EESW TN T 4US, @ THOBEE, BT, KS7RE 5 T L~V Of#
EHLEIEHTIENTED. REZRTIE, ZOIRE S TR IEOIE 5 B a7 5.

FI|3%E H4E Course Goals

PLTFD 1)~ @) 2EZEBELTS. (1) &0 TSRO 3t R L7 2B B SWTEET AL, (2) RFENE
DTHET NV O—DThHHAHRTHET NOMF HFHEEEZERT L, (3) B0 T FiEE e E e O 5% AV
BT EED Y F I E 28 ZE CMAIE N TEANHSFE T

{2 %5 Course Schedule

(1) & 53 1R WA IR PE R JRA S 38U TR LA DM B R () Y14 3R [EIRARE, (b) B REEE, () WHENEHUER I OB E IR
HEER

(2) @A FH#HTET v (a) B BHERSEETE T /0 Gauss 8455 /L, (b) B HEEHET L, () A TEET L

(3) BT — X DIRNTINSFLND 5y T L~ Vg )

#{HPFE (FE-EEH)EDRHNELESE Homework
WAL By TRV R T AR (B0 T F2m I EEE S TRF1E 2 BDEZAETHZENREEILOD, FHITH
ik a B ELRVMREEZ T EL TN,

i

ARAETEM D EZE L A% Grading System
FAEIE (1) SIS RERE (20%) & (2) B ENZFR T /N7 — 1 (80%) IZFE-SUWCREA§5.

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

15 E KE Reading List
HAEE TR 5 2 i REEEFELA, 2020

B BR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
http://www.molsci.polym.kyoto—u.ac.jp/
http://cma.eng.hokudai.ac.jp/

{i5# Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

FEEEHE Subtitle FASHEFFRE vk
HEHA nstructor & 7 [INAKATOMI Akiko] Ok Be B 527

H M E Other Instructors

1 HFEA Course Type

BASESERE Year 2025 B Z] %S Course Number 094434
HARS Semester W EH B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6412

## B =18 Other Information

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

F—"J—F Key Words
HLOY B AR, By BRELA | D

22 H4E Course Objectives
2 WAE~2 »r ARREOHIM, B REICHBEEL ., BELMEEDNRILTI2HEIF IOV TEY, BB o5
FR TN B G T 622 AR5,

E|:ZE B 4% Course Goals
STAAN YA E B TRIR A 2= — Y a RN I T LT, B bl BA R OBIEH bR D 5T LA TES
FIT72%,

ARSI % H AT HZE T, ST O A HEE T 2720 1T B e D | B B OWFIEL R B O e D BRI A2 E 2
HIENTEDIINTI2D,

2 Z51E Course Schedule

BT AT — MR RE KT ey AT 0 T A O a T A EE ICReDD O MANABIYA 7077 ME%# T DK
FREAEIZIRE T D,

<4 A7pb3AE 3 A ORT JFRAIEL T 2 B ~2 » ARREOMFE T2, ERiFHHEIRITZ A BB RO . fHEHE

DT IHREAFTIBIRE T D,
<SRRI R JRRIELTRTR 3o e R 28 2 AT ERICI T DIF eI E R L, RO B O Rk St o
BEzHIET

s BARBYRIPZEN A, TR AR L TS T A Ay v a 2T IRET DL,

EEHEFE (TE-EEEDHNAESE Homework
< NS E AP E T BIHTZN . AR EEL-WESB O~y F 3 AR EIZOWTHSICHTHEL . FOMF%eE
OB LHEANIIENRTICON TSR T B EbEETH L,

BT D B #ELF LK Grading System
SEHENTREEZORAFLHERARFIZ OV TORBRMLYFEEOT 1 ATy Va2l L> TEEZ N5,

T B AL ESBEOLE 22— T& MIEIRENTEXOL VL, E: BE LR SBEOMENRZIEL, 20003 <GT
X%, B BB OEBRARLAEEL TS, 1T RSB OIIZEH SR TE5

= EEE D EHY Other Faculty Requirements

TH R -ZFE Textbooks

FEE 15 E HE Reading List

S BAR—LR—T Websites
https://phdiscover.jp/hu/smats/, https://www.icredd.hokudai.ac.jp/ja/manabiya

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information
ZFANBE DR RICHE-> TERTHIE,




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

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

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

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094441
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6411

1% B =18 Other Information

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

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

2 %D BE Course Objectives

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

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

2 Z51E Course Schedule

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

1. Basic electrochemistry: oxidation and reduction

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

3. Synthesis of ion— and electron—conducting polymers

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

#{HPFE (FE-EEH)EDRHNELESE Homework

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

BT D B #ELF % Grading System

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

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks

1 B Reading List

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

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

{i5#% Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

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

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

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094442
HARS Semester 154 (£ ) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6411

1% B =18 Other Information

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

F—")—FK Key Words
MEHMES:, B3, Python

BEDHE Course Ob_jectlves

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

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

2 Z51E Course Schedule

D) ALZR A I T DI R O L FLRE

2) Hhhd 08 O 7_9 R, =TV

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

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

6) FEAR T RE e

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

8) ERFLIFRE DT —av

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

BT D B #ELF LK Grading System
18

BB D EY Other Faculty Requirements

THX R #F]E Textbooks

1 K% Reading List

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

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

{i5#% Additional Information
DA BB CT




F1EH4 Course Title i bR 5 2 [Advanced-Applied Chemistry]

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

1 L4 # 5 Other Instructors Nataly Carolina Rosero Navarro (Institute of Ceramic and Glass),
M HEKRIFUJ Yutal(T22RFSE07)

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094443
HAME] Semester 17 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6411

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

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

2% B4E Course Objectives

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

FI:Z B4& Course Goals

By the end of this course you will be able to

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

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

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

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

The following topics will be covered during this course.

. Fundamental concepts about electrochemical energy conversion and storage

. Materials used in electrochemical devices

. Introduction of inorganic materials science for electrochemical devices

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

. Fundamentals of solid electrolyte

. All-solid—state lithium batteries

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

O N O O =~ W DN~

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

AAESTE D B #ELF % Grading System

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

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

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

= ERBE D FH Other Faculty Requirements

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




FREIEEHE Reading List

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

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

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

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

{i§# Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IIID - 2025[Leading and
Advanced Materials Chemistry and Engineering 11D — 2025]
E{E#HE Instructor ESH itz [SHIMADA Toshihiro] (K5:Fs T #5257

H M E Other Instructors

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094444
HAME] Semester 17 (6 ) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6411

## B EIH Other Information

B EER A Class Method R ER B GO &)

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

2% 0 B4& Course Objectives

ZOHFITERIOFHREREFZEDOERINET, iR TlE=2—T NV Ry NI — 7 ZE O T O A X b 7a 8 OJFEES
FEZFZOFET, EE T BEHZBI L7288 %2 AV T tensorflow, scikit learn, Stan, GPy 722 E ik 58 BE DT A7
VefioThET,

FI:Z B 4Z Course Goals

1. 7 =2 A AR T T FE A PR 9%

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

3. T VT INAAL T4 ~T A I AEHELIZTA T TV DM & 8535

{2 %5 Course Schedule

. =2 =TV Ry NI — I & filioTHID

) ﬂ:?ﬁ%&zé Rdkit 747 ZVDEN T

Oy AR T LT A

. BB T A7 T scikit learn

B RIEE - H R EREE T INEE SR o TV A
B A:pi %= UMW

A OIS

. B A S D FRAR

AERE AL

© 00 N O O = W DN~

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

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

= EEE D EHY Other Faculty Requirements

THF AL FF Textbooks

None

FEE 15 E HE Reading List

Any textbooks or websites on python language

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

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

{i5#% Additional Information
AL a—H Ry N —IEEG DNV T, SR ORI python D FE O OO IZHERK T2 LNVER A,




F1EH4 Course Title i bR 5 2 [Advanced-Applied Chemistry]

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

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

1 HFEA Course Type

BASELEE Year 2025 B EIZFE S Course Number 094445
HAME] Semester 17 (6 ) BAGT 3 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 6411

## B EIH Other Information

%A Class Method 2 XTI ZER B (— ki hE)

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

2% B4E Course Objectives

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

FIZ B 4Z Course Goals

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

£ 5HE Course Schedule

. Introduction of Polymers: A Brief History and Reflection

. Innate Statisticality and Configuration of Polymers: Ideal to Real

. Statistical Dynamics of Polymer Solutions

. Phase Equilibria in Various Polymer Systems

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

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

. Experimental Horizons of Polymer Characterization and Application

O N O U1 &~ W Do~

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

BB D EEE LA & Grading System

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

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

=SB B DY Other Faculty Requirements

TF AL FF Textbooks

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

FEE 15 E HE Reading List

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

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

{i5#% Additional Information




F1 B4 Course Title {b. 5 PE 3 3£ 52 Industrial Practice in Chemical Processes]

FE=REH Subtitle

H{F# A Instructor ER)I E [HASEGAWA Junya] (ftIER=AF 00T

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094451
HAM Semester 251 (k) Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELCOM 5200

1% B =18 Other Information

BERMEA Class Method 1 xR B Gl mm o )

F—")—FK Key Words
PEETF T WU, ALl pE i

22D H4E Course Objectives

PEZEFCANI ST HE O — i CIFHEL TO AL EITE LR EORE LT Rt BEEFEaticEhd A4k
MR, RIARRE A 2 i Fe 2 i E . RFECTRATLZENRETEDINIRKIINL DD, FloBETERD LT
WDONEBES S,

FI:Z B 4Z Course Goals

A TROONDICFEHIT LD, FEEFITBITDMEE OHY 7, FFEERR O, (LS~ E O EEM%E Iz
WCIB T 52 LN TED, FEXERRLEETEKEVOZED BEMRA A=V %R | 5% 0 B 45 OFERER O 57 8H0ttb
DIRDOY FIZHONWTREEZTDHIENTES,

{2 %5 Course Schedule
BESE RN IE TS D — B CHF PR T QOB LR H T B AL 2 OB B A TR EEI TV ET,
BARAY AR 2 EI I T 0 L0 T,

LAEZEDORIFEBHFE O iR (6[]) :

L2, AR R ALBES KRR A— I — R ED DRl 2 E, BRETITDbh TOLIERBAJEIZ DWW T, O R0
KERZEO THEMIHEHRT 2, iz, FEREE 2T HEZORRNLT T LT =y 72O T, K
AT IT DI FEBAFE DIENT DN TR T D,

2HWF5EE DOF VT A (2]8])
B X v VT SAZTER L TV TR B LR DB RMIEE 1RO LND TTRIZ OV T, FEERINL T2 55N DR % 11
FR TR EIND,

#FPE (FF - EBE)EOARAELESE Homework
BENFIZOWTRIEIETICEE,

BT D B #ELF LK Grading System

JRANEL T, #22mIK 7.5 BILL Lo &2 & i o &b 2475,
RIET DA EANC R a5,
MBEORBIATIINT ANDO R X > CREHl§ 5,

= EBE D EHY Other Faculty Requirements

TH AL -BHE Textbooks
BRI EITHREE T, AL ST — KA M AT,

Textbooks are not used. Slides prepared with PowerPoint are used.

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—LR— Websites of Laboratory

{ig# Additional Information
BT —NIRIETHIE,




F1 B4 Course Title ~ A7} /{tZ[Micro-Nanochemistry]

FE=REH Subtitle

E{E# B Instructor PEEEIR F [TOKESHI Manabu] (K22t T 9ER5%)

$H4# B Other Instructors | A #{[MURAKOSHI Keil 3 Z0F7208), E% FA[UENO Koseil FLEHFSERT),
A 1ESC[TANI Hirofumil( T 2AF2ERT), i i KINAKASAKA Yuta](T 52 4E0E)

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094452
HAME] Semester 2754 (FK) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5222

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—")—F Key Words
~ArufbiE, FALE, BN, LR TF o7, SATTF T, ~Aon T I —, E—J5 1oy 1 R(E

2% 0 B4& Course Objectives

1990 FRPEENLER I B L CETo~v A/ A—Nb~F ) A—NUREIR I 381 DAL EWF e O B & R fa 5 55, BRI, f5Gmhn
TARIZE S~ A7 u~F MbZET o7 ORIRNESSZ ORI BIE-FRIEEED | bR T D~ ra - F bFE0&ENC
DVTFEET D,

FI:Z B 4Z Course Goals

<A F ALFEOPFIENT B TIME OB TIEOR AN EA L L7205, F9°, ALZITRB O THIGE O TR 2 OFGHEIN
TR LR BRI DT, ZR A RIZE D ITF AN T D0 EBE T 5, £ LT, JA<FIHESND LS
2ol T T AT TF o7 = A7a) 7 I 72— E ORI ERI I OW TR T 5, £o, T MEF OB F THL
B — A 5 L~V ORRVEESCFHIEZEAR L . IR R OBFZEEh I >V TR E & 2T 5,

{2 % 5HE Course Schedule

R, v A7mF A= MVEORFIXEERIZHEL, L PORRb T, SAARRLERICHFI SN >2oHY, B354
PRI R AR OB FHATOEAZ L LTI 2 HEIT/R - TND, KRBT WL, v A7 F MEFOEEBEL 22 25 B ORI
TIEOEARE~ AT F LT o 7T ORIBHEIZOW TR L%, ZDISHELTON—F L~ A27a53 87 A7 2 (micro
total analysis system: micro—TAS), NAAF 7L, ~A 70T 72— E OB EZERT 5, -, B—R 1L~
O FHANZ DWW TR T D, ZOXIiEREEL T, v (/- T MLZEOBEEMLS %R ORI OWTHEET 5,

(A b=z, 4 8 [A])

(% &4, 72 @)

ETE—LE NI T7 (LD LI~ Ao a - F & SO EMEIZ OV TR T2, Fiz, e smzF]H
LB T 7R E 2 R U5y T BB RSO — S B L CEBIZ R L TR 5,

(R8s 4% 72 1)

B DG LT - ERFORBITHEE T - 7L~V OBEPEHIZ FTRRIC LTz, AR IZHB WL, B—Rf- o1
UL O FHRNZ KOOI D25 557 TALT - MVE RV F O ResE | FhilE R TR T2,

(R %2 18)

~ AT F HEF DR R L LACTFET T S AF T T ORF ALFF T DEENI AT T 5, Fo. RIBROLFETF T
A F T DFEF R TR T D,

(& 130,71 [)

HIARLT TAT 77 ERFREAR DB TN SINAFF o7 O LI, A RBEYE O EEZ & O RO
WHoe% | EflE R CTFERLT D,

(IR ER1 1)

~ AT 7 H — DR ERHIEIZ DWW TEFIZ R TER T D,

REHEE (FE-ABEONELS & Homework
SRR~ OB S R S O

FAEETR D E#E LK Grading System
FEREEE (30%) LA —1 (70% ; BUBHIEFE R IZ B THEVR) IS XD A R,

TF AL FF Textbooks
7oL, WE, EEEEAT TS

T X Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i§#& Additional Information
BET VI —NIEIETHIL,




F1 B4 Course Title Aoy bR Modern Trends in Biomolecular Chemistry]

FE=REH Subtitle

H{F# A Instructor W Fnds [SAKAGUCHI Kazuyasu] (KPR 5202

M B Other Instructors = kA & —EF[NAGAKI Aiichiro](FLZ2AF5E2), s —RE[ABE Kazuhiro](FEZAFSERE), 2
A F—BRIMATSUMOTO KenichiroJ( 52855 RE), WH #%[UCHIDA Takeshil(B“AfF 5
Bt), M HRITAIIMA Kenjil(LEAF4ERT), /NEIR RAE[OGASAWARA Yasushil(CL 54
728, 2911 E S [KIKUKAWA Hiroshil(CC 2R SERE)

1 HFEA Course Type

BASELEE Year 2025 BFMEIEIZFE S Course Number 094453
HARS Semester 15 (2) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5230

## B EIH Other Information

{2 E¥EM A Class Method 1 iR H G oo 7))

F—")—K Key Words
BARIEW, 2o 7B, o FimiIBiag, &4 st Biiiie, —IRAGHEY, AR~ —, Bt

22 B4E Course Objectives
o, B, B, REREOEAIRAEDIIZETD, EMICEOLL L FIEOA K, #HiEBIUORREOBME) D T ZH) i
OB RO, Tk, fiTiEIic >V CESET5,

FI|3%E H4E Course Goals
BIRIEW, X Uy, Biiilatss, “IRIHTEY, A4 R ~—, BREF b2 EOLm, HH, B, RESHTO
Y 2 LT 53 FAL PN BLE O D BRE TR D D,

{2 %5 Course Schedule
AR B D84 DALY . LLFOIE BT OWT, HEEN DI EMONRIZ DN TR TS,

L BN DOREE IS NN T ST A
CBLEARTFRTE T 2o OV O fiftT

L B RIBITRIT B mAR kS RE I AE

AR I TS AT MR
ATTFUTRRAWET e — A0 AR EE DI
. BAEMIRZR AL B OB - FeEEE P

L KRB DEG RSB NIV EE D

. BB D ZIRAHPEY O A= A R

00N O Ul b W=

#FPE (FF - EBE)EOARAELESE Homework
WERONFICKHELTZEE 5.2, LR—MIFEDDLIZE- T, IVEREZHED S,

ARSEM D EZ#E LA X Grading System
HUBE 2R 70% LA L DSa Al 6 52 L 72 D B AR TR U, FERRAO SN BE (30%), LRI DN BIC BT AL AR —F (T0WIZL - TREE 3
)

BB D EY Other Faculty Requirements

TX R #F]E Textbooks
T H B AT D,

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
BT —NIRIETHIE,




F1B 4 Course Title WAL F R 1 Modern Trends in Physical and Material Chemistry)[Modern Trends in
Physical and Material Chemistry]

A &TER Subtitle

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

8L A Other Instructors  {EIF FE[RYUZAKI Soul (BEAEHFZERD), Y H B F-IYOMOGIDA Yoheil (7 1-FHAHFEN), Hi
A EFEITATANI MasakilE=AFERD), #5A8 B [YOKOKURA Seiyal(T2#HF5ERD), HEH:
HEKIFUJIL Yutal( T 52 F32B%), &4 2 [WAI Manal( T2F3E8%), @ 4 [JEONG
SEONGWOOI( T 5EB5%)

F1 BFERI Course Type

BASELEE Year 2025 B EIZFE S Course Number 094454
HAM Semester 1228 (B ) Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELCOM 5241

## B EIH Other Information

BEEEEA Class Method 1 kPR B G o &)

0
F—"J)—F Key Words

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

2% B4E Course Objectives

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

F|3%E B 4] Course Goals

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

{2 %5 Course Schedule
Detailed schedule will be informed one month before the start of this course.
List of lecture titles in this course:

— Next—generation of life science based on nanobiotechnology

— Materials Chemistry of Nanotubes

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

— Organic Conductors and Semiconductors

— All Solid State Lithium Ion Battery Technology

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

— Chemical insights on magnetism and spintronics

#HPFE (FE-ETH)ENDRHNELESE Homework

Students will be required to submit reports after the lectures.

BT D B #ELF LK Grading System

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

BB D EY Other Faculty Requirements

TF AL FF Textbooks

T X Reading List

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

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title WAL S 1T Modern Trends in Organic Chemistry and Biological Chemistry)[Modern
Trends in Organic Chemistry and Biological Chemistry]

A &TER Subtitle

EHE# A Instructor AR ZEA40 [SUZUKI Takanori] (RK=EFE L ZAZERL)

{HLE A Other Instructors | A EFF[TANINO Keiji] BEEMFIERE), £% MIIMITA Tsuyoshil, &K PEYE[SHIMIZU
YoheilGRZMF520%), A1 &EA[ISHIYAMA Tatsuol( TERFEER), 1A #HKIYAMAMOTO
Takuya](T#F925%), Chai GOPALASINGAM (FR“EF42R)

1 HFEA Course Type

BABEE Year 2025 B 2] %S Course Number 094455
HARS Semester 15780 () B {51 7 Number of Credits 1
B HE Type of Class i WRIER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5251

## B EIH Other Information

B EER A Class Method 2 bR B (—fE k)

F—")—K Key Words
EEFCTE, BREE LT, )OSR, EMaILS:, Ak, ARG, AT, &0 T

2% ? B4E Course Objectives

FRLF - AW B OERIZA RELODORHVET, AR T, SRR AT - AW b0 B O E BfE 4
2 ETRBEERD AR ERIE DWW THEE L, B O U RICOWTHBIBIL 7212, B Aesi O JERRIC O W T ET,
HRELF - ARG ORR 2 72 Y AT DWW TETR L ET, BImOFHLFE - AL FREICEL T B DT A7
DRREEF LR —IMRET DI/ DEN AEETT,

FIZ B 4Z Course Goals

1. SESmi 72 L5 - AW E 0 B ORF 502 R 5 LT B L7 D EEARIBESIC DWW TR T & D,
2. S OE BT ML FEDO R Y I AT DWW TP T& D,

3. N\ 7T R B D% E OB T, fiE T HZENTES,

4. BEDOTAT T EEVAATEFRIREN TED,

2 Z51E Course Schedule

CHAZ A (EAR)

L EREE LT (BER) (O T A MR, NAFA AT T
A A LT (REF) RFBER, BREA, =V
SRS B CEL) TV RUS ., LR B R

. dedEAan b (Chai) - & BBER . —B(LER . MEEED T

L Be AR E T (T K) Al Ak 22ige R

e ALY CR L) ER AR, AU Rk, URay

e oy AR (L) - 2R E S 1. B e, B oMb

QO N O O1 &~ W Do —

(2025.9.2~9.4 TEMETETT)

#HPFE (FE-ETH)ENDRHNELESE Homework
AFE T, wBREE (R —N) B E 2D, ZRHOBEOYE 2 D& RA T, FEESNZH B FTITiHLET,

BT D B #ELF LK Grading System
SEERERE (20%) &L AR — MBOWIZ L TREML £97, K BEIEIZHEAN G RUIZL AR —MNREEDY S 2 2Z2 RN, 20 2 2% L
F9, FEMEO 7 HILL_EOHE TG T 5720 DR ARSI T,

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

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

BMEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information




F1H4 Course Title FAE AL RFRm L Introductory Physical Chemistry]

FE=REH Subtitle

H{F# A Instructor SLH B [IMARUTA Goro] (KZBEER L)

$H U B Other Instructors | A7 1E—ER[ISHIMORI Koichiro] BEEHFZEE), Ak B IMURAKOSHI Kei](BRAFZ2652)

1 HFEA Course Type

BAEEE Year 2025 B Z] %S Course Number 094456
HARS Semester 15 (&) B {7 Number of Credits 1
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5002

## B =18 Other Information

BERMEA Class Method 4 R IZER B (RO A)

F—"J—F Key Words
S TENEYE, ess, 2R, AR i

22 H4E Course Objectives
B OB ERLARFEE (O THuETE, %, K, P LEHER) OBROMRE, 2nor it T 20 HEE D=L
VEEREBI AR, (LRI BIT MBI B 2 5, FIEOEBEMEIZ OV TGRSR T D,

FI|3%E H4E Course Goals
SFEIEE, S, Fm, PSR E RSO ST E L O AR EIH A PRS2 LK, BRI T YL
e AEBEL, 0LV TEGE X AREIE DT A,

12 % 51HE Course Schedule
1. TE@RREICB TR (T AWE L5 22 7, 21 R X6 &)

FKEMHEOHOD LT RT7— ) 2EE L, ZOWEE (LEED, SPMARE) IZ oW GEER TS,

R IE S RO (B RE) EDFERBIREZ IR~ 5,

AL SEE TR T 52 TOPMERERDENEEEL, ZNNEXEFEKET EOIIREREFONE, EHMFK
NESHANVDCVE—BEANCBILAL N TWE T L — B 7 ot A (BREEMR L) 2 HIR T,
2. NEERART MLV ERBI ATV | (TR AW ER L 12 )

BBy T EDO ERTIELELNDERICON TR T D,

3. IBETER I BLOTEAILE] (T UAMEM LS 13 BRIV 14 7)

ORISRy EE O AR L B T, BI O OBEMER~DIERIZOWCGERT 5,
4. I3 FEERE] (TR 2B LS 10 3)

c ZIRT T OALFRE A OWT, o TRLEEICE DWW R T 5,

BT T OB IREDOERMFI T bay 7 VIEO HEZ# R T D,

#FPE (FF - EBE)EOARAELESE Homework
KHBFIIT T AT D,

BT D B #ELF % Grading System
JFRIEL T, 12 MO 8EI L LD HJf 2 SR D5 375, FHERERE(30%), LR —NT70%)IZ 8> TR 5,

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks

15 E KE Reading List
Physical Chemistry 10th edition,”P. W. Atkins, Julio De Paula: Oxford University Press, 2014

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information
IR~V DOHBE (T AT I L)) #5510, AEEEZ ORIV GERT D,

WRET U —MZaE 5L,




F1 B4 Course Title AL 535 [ Frontiers of Inorganic Chemistry]

FE=REH Subtitle

E{T#H Instructor /R JERE [KOBAYASHI Atsushi] ORZFERSARF 225

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 Z|%ES Course Number 094457
HAM Semester 1581 (3R) Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELCOM 5012

1% B =18 Other Information

BERMEA Class Method 2 X ER B (— B lE)

F—")—FK Key Words
&EEEIR, B, MEHMEE, T80k B2, Seftit, At

2% 0 B4& Course Objectives

TR - S HT L B U 7 B T2 & S I e S DA LRI~ D R BRI DWW TR T 5, FRIZ, BERE - T L0 2L DY HIC
BV TEDED 4 B S5 IR MERE A LB RO RE - BN DOV T, B 73585 “@’?*7313% A — AT E OG
ROVEOSEEIRL | B O M AERHZ T BET D,

FIZ B 4Z Course Goals

1) B B2 BRAR L . & me RO E RPN EZ THITE D,

2) v — N AP BRAEL . B OB IR TS IZ I 1T DRSO M L R RE A SR T & D,

3) & BRSO EE —A BEAE AR L 9T ) A — S ORT R R M PR BE 2 B L, Z DR A T 5,
4) Bz 70 R T RIEN D4 B EEAC MG S IR O A AR | BRFIZS > TRl &5,

2 Z51E Course Schedule

. B B RR O EERE L

A BSEIRO IS BT AW S & TR E)
CFREFBERISENTIEA R

. ARG T- 5T B e B

LT MBS R R O BT

L TN—T R T IERR SO

O U W

#{HPFE (FE-EEH)EDRHNELESE Homework

1. BEPIEARIND/NT ANEEZ KR FFER ETIZEIZE L TLESVY,

2. BB REE IR T OB MEEE O A2 B O T- LR — B L. N> T —FRETEL IO UE T 50
ERHVET,

BT D B #ELF LK Grading System
JRR|EU TR ERIBO TEILL Lo FEZRGEFHT O SR L, (DERIOFEZZEIZIT /T AN40%), (2) LR—RBLOT1LE
T —3a(60%), IZEEHT 5,

BB D EY Other Faculty Requirements

TF AL FF Textbooks

EHRIETEE Reading List
Shriver & Atkins’ Inorganic Chemistry,” Peter Atkins: Oxford University Press, 2010

S MR—LR— Websites

HEZEDHR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ " cc/lectures/

{i§# Additional Information
AERIIA L T~ RE T A BRI LN —T T A A ar B LI T 0T 47 7— =0 T TEMT DT ETT,

WRET o —MZa&E T2,




F1 B4 Course Title HHA S 45 Special Lecture on Organic Chemistry]

FE=REH Subtitle

B %A Instructor A =R [TANINO Keiji] (RZ B 2AF5252)

M B Other Instructors | 1 ZE[ITOH Hajime](T A EM%)

1 HFEA Course Type

BAEEE Year 2025 B Z] %S Course Number 094458
HARS Semester 15381 (2) B {51 7 Number of Credits 1
B AE Type of Class i WRER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5262

## B =18 Other Information

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

F—"J—F Key Words
AR EE LT ROCAEBLE, AR R Y, AL, mo e

22 H4E Course Objectives

s A BT ROCA LT FHEE RS FEA T BIOE S TLFEE RIAWE B LBy B4 4 L=
ANAGATEY BT, et ZE O BLIR - B2 R e FRR OB O W THEEEZTRD 5, 7ol AL PE M ELRWZiEE
WZRLJE L, AR FIH L RO A RIS LT E ThD,

F|3%E B 4] Course Goals
BROFHE LA ON T, AR 2 ISR ERLIZGRTHEICOW TR, B4 5 4frim L2 0 L T —h _ig;abg;n
DI D, ﬁﬁﬁi%)ﬂb‘éﬁ%@/\ﬁkﬁf TOWTEEAGESD | BAE T 255 LAY B CLAR—NMZEED LN I

%, ZEBEA IR AEBEEIIZ OV TED, RIRME RO SCETY L TR —MIEED LN L1275,
B EEE Course Schedule
1) B ERE

2) REIEIC UG D LR

) AL B~ B REFSE A DT D FIE AT #E &I
) RIR A5 LD AR — DA GRS

)C-H — O KFEHEA 0 FEHHIEN 1 D 8E| L D7 mik
VEER IS A AL O

) AH I VERSE R

8) IS | MIEI T 5 H ML SUS DO UL F

EFEEE (FE-EEFDOAARLS E Homework
F L= RAFEATITHD, TH-EEEL R —FOIERIZOWTIL, FBRIOF YLD RN L,

BT D B #ELF % Grading System
JRANEL T, R B O 7THI L EO 2 BHEREM D4 &35, FHERERE(20%), LR —R2[E(B0WIZL> T 5,

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks

Textbooks are not assigned.

15 E KE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information
BT —NIRIETHIE,




F1 B4 Course Title FEIE A (b F 45w Introduction to Basic Biological Chemistry]

FE=REH Subtitle

H{F# A Instructor AR 33k [IMOTEGI Fumio] GE{n—1J5 I ZE 7T

$H LB Other Instructors | il BZITAKAOKA Akinori] GE =15 I IR FEFT),
BT — R [ABE Kazuhiro) (B4 7265

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094459
HAME] Semester 17 (6 ) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5021

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

F—"J—F Key Words
FfEESE Lo, AR T IRBL, DABIR T, T, BYYE, K [V | GEBhHE R

2% 0 B4& Course Objectives

AHIRIETE, MRSl SarE . MR OIER IR/ E DA BLG 2RI, Z OO /> T RIS W GRS B I, S
DIZZNODOHIEEEE O FLNAE OISR EE TR B ORIK 72D DN THiERT D, IHIT, MENG T O RESCH
UIEBEARDERIEE A A= T DI DT I /0 — 2 OWTHRRIN T 5,

FI|3%E H4E Course Goals
B I EESE, S0 FIRFET TR O B RS O L 2 FEAE L . TNDICBEE T A58 O R A R H A2 AR5,

{2 % 5HE Course Schedule

1 HH,2 B H: AR

IR B DAL TV T FH A

3 BHH:&M%%

AR HRERE BT D 7 IR D 4y T 5
4 B H :BTE—R&

REENHAE (R 21 L U & LT B 6 R D VR RS

EFEFE (FF EB)EOARELESE Homework
FEIOFERNBFEZRBIETITEE L CBLZE,

BT D B #ELF % Grading System
FREEIZ OV T DL R —MMEHI(100%)

= EEE D EHY Other Faculty Requirements

TX R #F]E Textbooks

1 B Reading List

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

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

{i5# Additional Information




F1 B4 Course Title 55T R #mMolecular Physical Chemistry]

FE=REH Subtitle

F{EHE Instructor 2 {Z—HBB [SATOH Shinichiro] (% T 3205

8 £ B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094460
HAM Semester 1581 (3R) Bi {78 Number of Credits 1

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

F2731)24 3—FK Numbering Code CHEM_ELCOM 5100

1% B =18 Other Information

BERMEA Class Method 1 xR B Gl mm o )

F—")—FK Key Words
=771, 1BEES, Stark 2R, Zeeman ZhR, LWL, YEHGEL

22D H4E Course Objectives

F IV AT AORARBHI T B iR ER AR THD,

FIEROB T N/ B TCFORBEAREL T, KRR TIID T REE (B, BE, Yo 748%) COMAIERZ, &K
REOEENE GG 3 L OWEMK A OB BN B GG 2 W CiEE DT,

Stark Zh &, Zeeman ZhE:, 77T V- T—NVATIEIZDOWT, KBIRZ2-BEM LU TEEBMICEROIED.,

F|3%E B 4] Course Goals
5 THERE DR G ERAN O JLbE )% B\ ZAHT D L[RIRS, B R TR EZ R 2 261528522 BIET 25,

B ¥ FHE Course Schedule

TEFIRBE OB BN  FERFIE R B L ORHE RO EHE RIS OV CORBE R IZ DWW TR 5,

Stark ZhFEL R KB FI—BRINT B PEA LD = LX — LD Stark 32U OWTHNS, ZKOD Stark
BhERL Iy TR &% BRI D,

Zeeman NFLBLER KB TR AN DMER LT = X —YENL D Zeeman 7 ZUI DWW TS, ~IKROD
Zeeman BN R LR LR EZBAGRAHT B,

Ty T W D= VAT FERBIE 53 - T A8 < 5 T U35 1 S - FH BR300 118 0% kB BRI K0 ER iR 35,
WFICARTE 3 2B B RT3 ABEER IOV TIHE L, e 3V —ICB T 2R EME, 720 EaN%E
PRS2,

DRI - ik i FEBNFRIZFE DV TR, Jit, T~ BELICR T2 0722 EXYbZ B 2 W EiR 92,

#FPE (FF - EBE)EOARAELESE Homework
FEHEREOE T NFLLITE AR OWTEE L TBLZE, SENEICOW T BEAARELZR T 0T, L TRHT52
L

BT D B #ELF LK Grading System
JFRIELT, #RERBOTEILL OIS BGER MO &ML T2, (DFHEREEQR0%), (LR —M80YNZL->TliT 5, L
R—FTIHREOT —~IZOWTOHMRORFEV %, FH KRR CII IR ) % 7l 5,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks
BUR R FL2E O HEE /T i BRAT 55— JETHIAR, 1999

15 E KE Reading List

S MR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
https://cma.eng.hokudai.ac.jp/

{i§# Additional Information
FEICRBNTIEAEF D LITENICHET DR ([ )5 2L TVWDHTE,

WRET U —MZaE 5L,




F1 B4 Course Title WA SRR 4 im [ Structural Analysis of Inorganic Materials]

FE=REH Subtitle

E{E# B Instructor =JH = [MIURA Akira] (KZ55% 224692 05%)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094461
HAME] Semester 1771 (%) BAGT 3 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 5110

1% B =18 Other Information

EBE=HA Class Method 1 xR EFR B i o &)

F—")—FK Key Words
X RS S AT, B BRMREE, SR, XISy, B NMR, FHEALS

%3 M BH4EZ Course Objectives
WEOMNE AT D L TR R THORE & EOMANTIETHD, X Bj, &P L O ML BT o BRI 2T Tk
T 5, IHIZ, X RIS, BEAR NMR % - S FRAT &5 R AL 50 Fe il 2 BEfif 95,

F|3%E B 4] Course Goals
[FIFTIZ LD R E RN S FE 4 D SR FTHEEfRAT DR BRZ B 3528, 7o, RIS L RPTIAT 2/ A5 B T i & AT
NEENEFBRT 5L,

12 % 51E Course Schedule

1. X BTN T O Hps a3

X MROFEABIOWIT, BEL, WIZRE W EEOM BAERIZBI T2 IOV TES,

2. X BRET

X BREHTC LD BB O 3BT i OB & EBR T IEICHOWTERS, X BETOLEERETT TDOSM:, Wkt TS, i
R MEAT O FEMEL 20D 55 B TE IR 7 B L OZE MBS DWW TR, EEROMHFIZEE T X BEFCHLMITEDI L
fit3 5,

3. HE AR IE

PR E X BRE L L2 DE WA AR T A LB, AREMRIT IS WA ORI S AR S,

4. X BRI X BREEL

X BRI B L O X BBELOJFREE Z O, OISOV THERT D,

5. E TS

BB XD TR B O3 HTIRIZ DN TS,

6. [E{& NMR

& & NMR % 2 SRR B OREIERRATIZ DV TR 5,

7. #HEA R

DFT FHE 0T —# A L AD H A 5,

8. AR

#HPFE (FE-ETH)ENDRHNELESE Homework
FENE O FIEZ S B OWFSERI R E Off &2 D02 T, LR — g 35,

BT D B #ELF LK Grading System
(DL AR —M40%) 3 L) FHIAABR(60 Yo )T &> TR %,

THX R #F]E Textbooks
HREIHNT, TV NEART D,

T X Reading List
IR bboinD X S IRNT b X ik bR 22 AR kSR EL A, 2000
TIIVIADF SR —ar Hifli BAEIIv s A

S MR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
https://strchem.eng.hokudai.ac.jp/

{ig# Additional Information

AT EH B 3 D IE IR IS DWW R T2 2400, B by, Mk, iR, M EHM b IC B 32 5 an
AR MELET D,

MR B OREIE I B T2 AR ik A R D e E LY,

WRET U —MZaE 5L,




F1 B4 Course Title A& IR R Bioresources Chemistry]

FE=REH Subtitle

E{E# B Instructor HE @k [TAJIMA Kenji] CREEBE T22F5ERT)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094462
HAME] Semester 1771 (%) BAGT 3 Number of Credits 1
ZEWEE Type of Class ThTE R ENR Year of Eligible Student ~
& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 5132

1% B =18 Other Information

EBEEHA Class Method 1 xR EFR B i o &)

*—0— FKey Words
TR FHAEL, BREEFAFVEMTBL, RUER XL TV ER, /T 7 A8 — NI TI TR a—R a5—4Fy

22D H4E Course Objectives

ERE D TIXEWICBIDEAREN THHMILERERL L CODWE T, REHFVRIE, Bk, ZHEZTOND0, TOH
TEMIZEFIET LIRS TIERRE ST LI E <O NEPFIHL TE WD, 22T _h%fﬁk 2 F (WO z
X, EWEIE 5 T) OBES SO R L =06, oo m BRI I OWRELIZ F%EJTZ)%D%% 21592,

FI|3%E H4E Course Goals
HARFICEB EICHETDZ VY, 5, V7=, /\4’%"1’)3127/1/f£&@$%§{ﬁC"\% \ZDWT, ZHDOE Rk
1, #5, MMEEEAREL, ZNODOISHIZOWT, SO L EmtfE 3oL, MEHSRIZOWCELTEA 912725,

2 Z51E Course Schedule

CHAZ R ag T ar
MR LT AR E S T

ra—A

L RUERBEF U TV R

LT ITIAN— (AT

LTI A= (fE LT —R)

T ITFAN—= (NI TV T L E—R)
LR —MERK

0 N O U1 &~ W DN~

#{HPFE (FE-EEH)EDRHNELESE Homework
MRONFITHIS LI L 52, LR—MOERREZ B2, BRI AR SIEZZMHL, LR —NMIEEHHTEITLST,
JOBEERD D,

ARSEM D EZ#E LA X Grading System

L TIRFOL R —MERIC L TRl 5, BUEIE, ZERE 0 T EIO 2 TAEE SR EENE B OVE OIS I B 25
HREFF > TODD, LAR—ROFERBFHASAI OB YIRS TV o0& EIZFG T 5, 75:90 sibll, #:80 Ll
b, B:70 SELE, W60 S0 E,

BB D EY Other Faculty Requirements

THF AL -ZF R’ Textbooks
WHERERA T, BEEEBE AT, ZREITH O,

15 E KE Reading List

S MR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{ig# Additional Information
A > CTEO LB IO FOBERELIBIEL CZENE T, AL, BB 30 AFRELT 5,

WRET U —MZa&E T2,




FLB 4 Course Title (b RSB S AFIntroduction to Chemical Reaction Design and Discovery]

FE=REH Subtitle

H{E# B Instructor B =-9¢ [JIN Mingoo] (B SAFFTAstA b5 S0 Bl A 723 )

M B Other Instructors | & #[Min Gao], HUANG Chung-Yang, SIDOROV Pavel, I. JE#[JIANG Julong], #R[E %0
F[AKAMA Tomoko], LIST Benjamin

1 HFE3 Course Type

BASELEE Year 2025 B EIZFE S Course Number 094463
HAME] Semester 17731 (31) BAGT 3 Number of Credits 1

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

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5271

## B EIH Other Information

B E¥EM A Class Method 1 iR H G o 7))

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

2% 0 B4& 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.

FIZE B1E 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”.

23 5HE 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

#FFE (PE-EE)FEOARLS E Homework

Basic knowledge of chemistry in the undergraduate level might be required.

BT B2 &A% 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 I BB D EH Other Faculty Requirements

TXRALEFE Textbooks

B E 5 EE M Reading List

SMR—LR— Websites

MEZEDHR—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
Please make sure to respond to the class survey.




F1B 4 Course Title BALFLEFALF OB A §RStrategy for Integrating Organic Chemistry with Computational
Chemistry]

A &TER Subtitle

EHE# A Instructor %% W] [MITA Tsuyoshi] (Bl BAFFERAE AL 2 S i B AF ZE L)

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2025 B[4 2| &S Course Number 094464
HARS Semester 15214 B {7 Number of Credits 2
REMARE Type of Class S FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5280

1% B =18 Other Information

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

F—"J—F Key Words
A AL, BTALFFHE ., SVBRIREUG, FV VIS, B A RMBLLOG, DRT §H5E, KSR B 8RR E, EHinlb

2

2% 0 B4& Course Objectives

F RSSO DR RAL e SR A 357280 | BN BB IS 4 & T ROGCHE 2 i T(L PR BRIV ERR 45, ERRED &
IR E SO F 53 2 BOG & U TRBIFFS /25 O RV BRARSUS S BT i, ZIWHDNYBRIRRSZBU T, AERER
RAEE RS B HEEB IR EDTEEALERE DB WA B L | ZNENOIEHELEEO BB LZDEER 25, EOTDITIE, £
F1% Woodward-Hoffmann HI|Z&1ELSBEMET 5, 3% 1 TIERVBRIRSIS DA 725T, ITFEE H E OB\ T UL G0E
Ba RSO RIS 2w T BIC KB ARSUREMRNT, BLOT T 58E 1264575,

FI:Z B4& Course Goals

AFVIGRT Y AN ENHEL B = ORISR VBRI G2 FERICHMR CED LT/ D, BE DO FREIRTT
ANz X0 ElEN S Woodward-Hoffmann B 252 2ICHRARL (a7 4 TELEFRGIIH A L2 VY) | Dewar-Zimmerman O f#fR
IZHADX | FEBRBLOK B FROEBREOBSE VT, RUBRR IS DRSO RSS2 ] T 54012725, 20
% TN O IRTRECIER 4B A S i DA 7 v (BBALFIH N, R T AAZ AL, ZERES O A, B -ERUR
Wi, R OTRO LSS ) ORI EAT 2R . B 0 CR L FEHEE - THE IS EZ T, TRIT 27200 AHEL, B Y
DO TIEH TEDINNTD () — X3 B R EICR BT HHLEITRY),

2% 5HE Course Schedule

1. Woodward-Hoffmann BI|D 52 2B AT C, BB REBRIEE S FHEEBIREOERE,
2. BRALAHINSOS O BRAE,

3. B BRSO B,

4. 7= hae—EEL OBRAFE, k= ) — VS B OBEF,

5. Woodward—Hoffmann A2 32V EUG  TEPEALBERE 0O SHRIZ B 32 & PR 72 B AR
6. THTE RO LD B e,

7. BT RO, BRREEEORD T,

8. BUSHEH B BhRFRIEDRIT,

9. SUBN SO IERE 1,

10. TV FIVEOG D FEAEE 2,

11 TV IV D HEAEE 3,

12. B TSR EIC LD TV IV G0 SRS ST 0 F2 451

13. B B A RS DL 1,

14. B4 B RGO JERE 2,

15. B4 IR fk i SO D RIED A 7 v D B AL 23RS KD RENT,

#{EEPE (FE EE)EOREESE Homework
TEARLE, wRlOREDEEEZITIE,

BAEET M D EZE LA % Grading System
FERRHL (20%) LLAN—h (80%) TRHI 4%, 727U 3% 3ERIER D 7 HILL EOHIEASFHI O IR T D,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks
BrEHETS,

Materials will be provided.

FEE 1 EEE Reading List

HRLFOTD O AL FE A Gaussian OFEAREFEFIA O N/ WE =AW B 4535 5485, 2022
~NUBIRES 5 = OB WEICHRE, 1./ 7V 73, 85K - TH &2 AR, 2002

Pericyclic reactions (second edition) /lan Fleming: Oxford University Press, 2015
https://pubs.acs.org/doi/10.1021/jacs.2c09830

https://doi.org/10.1039/D3SC03319H




BMAR—LR— Websites
https://mitagrouphp.icredd.hokudai.ac.jp/
https://www.icredd.hokudai.ac.jp/ja

2= D FR—L~_R— Websites of Laboratory
https://mitagrouphp.icredd.hokudai.ac.jp/

{i§# Additional Information
BET A —MIEE T DL,




