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

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number

HARS Semester A BAf7 % Number of Credits 10

B EMRE Type of Class eSS FERER Year of Eligible Student 1~2

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQUI 6302

K52 —K -2 Major Category Code, Title CHEM_REQUI Chemical Sciences and Engineering Required Course

BHEEERS BE L FPFEMER B)

LRJILa—K:LARJL Level Code, Level 6 KZPt (- MR BME B RENZAROR B | SR
H)

th43#0—F 4 Middle Category Code, Title 3 AR

INY¥EO—K -4 Small Category Code, Title 0 AL FE RN E

EE5§80—K - §5& Language Code, Language Type 2 BARGEK OFGEONRAVTNFZHE, Sl FERERIHEASHE(E
AFE UL IERE) B R E T D%

thEEBBIEFDTE Availability of other faculties = 2 A~ 7[

## R 1§ Other Information WY I TREEHA

BERMEA Class Method 1 *PE R B (O )

F—"J)—K Key Words
BAEILE BT

22 B4E Course Objectives
LRSI T D85 & TR ER L & 2 DI DS SR D EE ) . BILOEDRE ) #BRE L CTHIFE A2 AT T DRE ). SHICE DR A E
NI T i S F LD BT BBE N 2B T 572012, FREHE OLETEB D4y B O e 2 it 35,

FI|3%E H4E Course Goals
B2 22\ T EARIY TR B SV TORF A D (B e L TEED S,

B ¥ FHE Course Schedule
FBEZ B OREOLEIL, & BOMET —~ BT Z1T9, BARBRAIZEH IOV CE, FFEBE IR T 528,

#{HPFE (FE-EEH)EDRHNELESE Homework
FR, T —HIEHL R YE(R ., TSI S ORI R E T 5,

BT D B #ELF % Grading System
LR ORHET L, FTEE CTOMIEIEEZE O TRENZEHE 5,

BB D EY Other Faculty Requirements

TH R -ZFE Textbooks

1 B Reading List

S BAR—LR— Websites

WEEDHR—LR— Websites of Laboratory

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




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

HUHB Other Instructors | 7 ¥E[TAKEUCHI Hiroshi] FR2AFZel%), JRH  EIHARADA Jun](GE 012205

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094051

HARS Semester 1 (2 —2) B {73 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER E)

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

h 5343 —K - 44 Middle Category Code, Title 0 B

INERO—K -4 Small Category Code, Title 0 PR oe A 5%

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
AFE UL IERE) B R E T D%

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 2 X ER B (— Bz lE)

F—"J)—K Key Words
TREERE, BT D THEAIR

2% 0 B4& Course Objectives
YE LSO BB FEARIH (KIS, 5 FOME, &) OBMOMRE, TNoEEHET2I0HEE 0L E R
AR L AL BT 2B L /728 2 07, FEOBEEMIZOWTGER T D,

FI|3%E H4E Course Goals
WP SO IR FEHEZ BT HZ LD, B B2 b o T B L 72 8L DR REM B O 5T, Ak, mifkaelkic
BB AHE LD HNAERE ) B D)5,

2% 51HE Course Schedule
L~V OFFE (TR AT L5 10 ) 22810, EAFHEZORMIZOWTHER T2,
1~3. %510 il 14 = IRERILE |
NMROERELZENDIERIZ DN TEEFET D,
4~6. 5510 R 17 B &5 T-&5 T4
BT R T EOMEEZWELZONIGNGHERT D,
7~8. H 10T 16 T [ 7-RIFHAEIEM
S TR AAER OFBEN SIS | e OB E T, G- BB AAERZ IR T D,

#FPE (FF - EBE)EOARAELESE Homework
BEHEOTEEL - T A, FEOT TRV REE 217528,

ARSEM D EZ#E LA X Grading System
B REE (25%) E LR — R T5%) (N Ik #% THr)
70%LL_ED S & R R DO SR L 975

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks
BEE T MU AT

T X Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i§# Additional Information
B I TR P R O A T HIENLEEL,

WET L —NIEET DL,




F1 B4 Course Title AL el 28 Advanced Inorganic Chemistry]

FE=REH Subtitle

H{F# A Instructor WH KR IMATSUI Masaki] (KZEBEER A0 98B

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094052

HAM Semester 17 (B —2) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5012

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 KFPE (&1 - P R B R NEOR B) . REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 0 B

INYE—R -4 Small Category Code, Title 1 MR L e iaE

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 2 st ER B (k)

F—")—K Key Words
ZAEM, WRAEHME R, R, PRI SR

2% 0 B4& Course Objectives
VT DA BRSO ARE UL O FEA T | #ERRATE, BN EIC WO CO BRI AR D,

FI|3%E H4E Course Goals
LEMMEIOWIEE, B H OMFET —~ P e A L EO B EE B, #riz/e kR —~ DR EZ HIE T,

B ¥ FHE Course Schedule

Flm FHEMOREL

ol A E M OWFFERE O R iR

F3m VFTAAA L BHORERIZDOWNT

Fam BIEHIZLD A HOMIET —~< DR 1 GEEMAM B EF7T)
ol BIEEIZLDHEOWET —~ DRI 2 B E A B BT FE LIS
Foelnl LFBFIET N —T 5T ~T —~ iR I T D 1

TRl <R EICE T Akim2

weml FIRILFEMIET —~RBRE

#FPE (FF - EBE)EOARAELESE Homework
F6[E LUE CIIBhEFm IO EEZ S H CRMT DL,

AESE M D E#ELH K Grading System
AR, F5EITOIHFR  30% (FERDEN 20%, FEFRNE 10%)
B BT 1 T0% (B8R D FERM 40%., FEFENEA 30%)

BB DY Other Faculty Requirements

TF A FF Textbooks

T X Reading List

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " inorganic/

{i5# Additional Information
BT —NIRIETHIE,




F1 B4 Course Title FEWE A WA B 53R Introductory Bio—organic Chemistry]
=B Subtitle
BE{E# AR Instructor KA E—HF [NAGAKI Aiichiro] (RFBEERFHFSERE)

8 4# B Other Instructors

F1 BFERI Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094053
H#A[ Semester 157 (B4 —2) Bi {51 % Number of Credits 1
2% M Type of Class e W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_REQEL 5022

K43$EI1—K 48 Major Category Code, Title

CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

FRERE

M E LB GEIRAER H )

LARJ)ILa—FKLUARJL Level Code, Level

b ROERE (1t P SR CERERANAORR)  oFbilt
AL

h93¥H0—K -4 Middle Category Gode, Title

0 #5

IN3$EO—F -4 Small Category Code, Title

2 R A AL R

EiEo—K- B

= 55 Language Code, Language Type

2 BARGEK OFGEOANAY U TTNAZE, il BT
ZKEEIX iﬂ%gn) ii’ﬂ%ﬂijﬁé%—x%

BRI SR

= EBIEZ DA S Availability of other faculties

1)

## R 1§ Other Information

BERME A Class Method

1 %52 368 H O i oo 7))

F—")—K Key Words
FEIRA BSOS, miEE

B, 7a— AN — A raTa— AT A ERS

A

2% 0 B4& Course Objectives

EHERARESOS MBI L EWE G R T D0 DmEARILFEIC OV, RS

AL DG AT D& 2 )5 % T

ﬁ]iﬁ B & Course Goals

L AL TR SN WAL FE O 7 a— A AL FO R A FAEL . A S AR 5720

Téo

DI BIRE 2 J 2 B (2D

$2 % 5@ Course Schedule

Tu—%x AW B RSO RS EOREE D LTS ERILIZ W TE 2 5 H

AFTHEEbIC AN -4

FBEPE D OS2 E VBB SL U CRE b - ZE M2 O TidZa, — B O RS2 E S TR - 9%75@‘9“5"5321!2?728\
ARIEF~DT7 =B BALFEOFH DB ZTTIZHOWT, RFHOFIZIRY LT T2,

FREIFZLLFOEE 20T,

1. RAEZHIET 5L TOmmBEA KT
2. Rz il 2 2L ComlA L
3. S YERE TR aniE PERE ORI 4 2% i
4. POSERILIZ I D m A L

R AR

#FPE (FF - EBE)EOARAELESE Homework

ERTPICEAT T 57V O E AT HEMRNITH D,

ARSEM D EZ#E LA X Grading System

JRRIEL T, 2RO 7 BILLEO S 2RO kL%, 2 BIOL R =ML TRHI§ 2,

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List
ERIFCIEET D,
Introduced as appropriate in class.

S BAR—LR— Websites

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

{i5# Additional Information
BET—MNIRIZTHIL,




F1 B4 Course Title AWk e i #Intermediate Biological Chemistry]

FE=REH Subtitle

H{F# A Instructor FI37 S [NIWA Shinsuke] (KZF B2 78657

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094054

HAM Semester 2751 Bi {78 Number of Credits 2

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5032

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 KFPE (&1 - P R B R NEOR B) . REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 0 B

INY¥EO—K -4 Small Category Code, Title 3 MR e R R

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

IR EEE DRI E Availability of other faculties = 2 A< 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
R T oI  ATPase, 5 B —Z—X 08

2% 0 B4& Course Objectives

EAROIET O FHZIZH DO ITMIER) ThH D, ML LF =X —E Rl L X — ICE ML GEBZ L TV D,
ZOBRITEREIRD DXy T —H —F NI EThD, RikE TIEy 1 —F— X\ E PR LRI IT HRERE
\ZOWCRFE T D,

FI|5E H4E Course Goals

AR DEERINRy F B —F—F N TE QAT F A= TR ITHOWTHFET 5,
ENENDFT—F—FL I EINE DINALFZARNF —E R FNVF —ICE R DONE R,
ITNFNDOF—Z—Z L _RIENEERICBNTE DL REZ > TV DO EHR 5,

£ 5HE Course Schedule

1. iR EIA T

2. T WL A=

3. PHRRAEE &

4Ry R E Sy T — S —

5. FZNENDE—H—RNEDIHNTZRILF =20
6.0 F—X—LEhOFEHE

#HPE (FE-EEEDHNEESE Homework
B ATAN LI E I ED Chapter 16 & 17 2 LEH 228

ARSEM D EZ#E LA X Grading System
TERBRO AT LR — R

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks
Molecular Biology of The Cell, 7th edition:W W Norton & Co Inc

EHRIETEE Reading List
Materials will be provided in each lecture

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

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




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

FE=REH Subtitle

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

{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

BASEAERE Year 2026 B EIZFE S Course Number 094055

EAME Semester 27l (K —2) Bifs7 ¥ Number of Credits 2

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

W&REF} 25X Eligible Department/Class

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

K52 —K -2 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL B EIRMERL H )

LARJILA—FK:LA)JL Level Code, Level 5 KFPe (&4 - HIE) BME B (ERENRNEORH) | KFEpidE
BERA

i 93¥H0—K -4 Middle Category Gode, Title 2 BT 4@

INYEO—R -4 Small Category Code, Title 0 EEMFHELE

EiE0—F - E& Language Code, Language Type 0 BAGECTITORE

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 4 xR 3R B GEIRD H)

F—"J)—K Key Words
AL, BRI SE, o TaE Tk, 5 LB SR

2% 0 B4& Course Objectives

(L2 BBV T ERCH B AT THERERMETIELR->TWND, ZORETIE, TNETHIZE CEHEMEL B LR
RO NVEBRIFRCEMADZE ThoTh, FHHEIFOMBEL ML 72 ETHEFIELZFERMFEE L, thEtho
RO CEESZ LN TEXRINTRDLE HIEE 5,

FI|3%E H4E Course Goals
1. e, BEETLBIEE, Btk e E O F 2 K ENICBE TXD,
2. Gaussian, GaussView 72EDY TRy =7 DEWFEESL ., MFICIZIEH TE5,

{22 5HE Course Schedule

1. #HEALZO R ()

2. BRLZOGOFHRMZES B TMRHT (GHE)
3. LS MEAREEROMMER R (B H)
4. FhiREOFHE (EAI)

#FPE (FF - EBE)EOARAELESE Homework
J—hPC 2% HHEL., lBELZRIOREIZFES L TLIEEN,
FHREFRECL R —MEHAHET,

BT D B #E L F kK Grading System
FAEREE(20%), LA —RBOY)IZE > TEHI 2,

TX R #F]E Textbooks

IR 3<TED BEHEFFAEXY F—X~v=27 /b KSALFEHEME) /R fich (R, VB o2 B GERtr 1=
TA4747, 2015

B EPBIEIEIC LA B L FHE W B E R, R (W) GEktY A= 7 1747, 2025

EHRIETEE Reading List
Gaussian 7’077 L CTESHHAL T FHHEALFEER I B, 1WA 24 L3, 2006
B EEmIC LD L F OB

S MR—LR— Websites

{ig# Additional Information

TANAKRMES AT/ — MY PC 3L,

A LE OGS ITRAITOZENHVET,

VM= TIEERNT AR ARG LET GEINE A7)

VI MDA AN NWARERE IR ENTITOET O THERTER AR E T,
BN BRSSOV I EBRICAS VES L BT 52408558 T,

BT —NIRIE S HTL,




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

FE=REH Subtitle

F{EHEA Instructor B 57E [JIN Mingoo] (#a&A /N — = AIFEBAE L 7 SO AIAF FE L)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094056

EAME Semester 27 (& H—21) Bifs7 ¥ 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 5052

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 KFPE (1 - P SRR B R NEOFR B) | REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 0 B

INY¥EO—K -4 Small Category Code, Title 5 HEIEA LT

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B

BB XITHCEE) AR E T

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
FBr T, oy Thten, 0 TRIFHEAER, fEALZTL, 5 THEGIROARE | RSB M5 T-fdh

2% 0 B4& Course Objectives

AR T, By PR e LT TR TICR T 50 TR AR, i Sk i e, 28, o rEa0Ick
FARFFEL. B L O SZNE S TG e OB BETR BIAT = X AE R RN R 55 DT L~V OFE EAEF R E 25 g &
MR E DO INTHIE T 20 EBRARL , HREERR I 5 TS AR O G B G~ B T D KR N 2B T 5,

FIZ B 4Z Course Goals

- 53 - [HFE BAE N IS G A ST AR B A BRAE 2,

FEem M OF AT R LR L AP TE D,

I TEEERL IV TORE L X7V T A nif a2 H 55,

ISy TR B SIS U AA I - W MEAE B A R BRAVI SRR T E D,

SRR L AR A E A LIS E A AR | B ENE S TG SR ST DT e oy T X EHRIE A ST R TE D,

£ 5HE Course Schedule

FBEZERERL

NI e o (A e & T I PP ]
5 2 [8]: o f- AR EAEH OFE S B R B
55 3 B fE A E T R S ) T v R

5 4 [\ 2R OF A R

% 5 (B 5 s 2 A L M I E

556 [8]: 3y FERARICB I DA F B
5T E X TV T ABEE LB S ARF EE
% 8 [\ BIRES B 43 TG B D FLRE

% 9 [B]: BN A B AR AR

% 10 [\l el T A

#REFEE (FPE-EHBEFDORNB LS E Homework
FEBAEL LD FEHERY L LD FIFR I DD L EE LY,

AAESTE D B #ELF % Grading System
W DOREOBRICHKIET ANEIT, ZDOT ANDE S+ HERRELZEE L, %17,

TF AL FF Textbooks

FEE 15 E HE Reading List

HEZEDHR—L_R— Websites of Laboratory
https://jingrouphp.icredd.hokudai.ac.jp/

{i5# Additional Information
BET—MNIRIZTDHIL,




F1 B4 Course Title 52 k5 [Molecular Transformation]

FE=REH Subtitle

E{T#H Instructor

H XM E Other Instructors

1 HFE3 Course Type

BASEEEE Year 2026 s ZI1&E-S Course Number
HAR Semester 25 (& —21) B {573 Number of Credits 1
BEMRE Type of Class W FRER Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_REQEL 5060

K43$EI1—K 48 Major Category Code, Title

CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

FRERE

M E LB GEIRAMEF H )

LARJ)ILa—FKLUARJL Level Code, Level

5 ReFABE (&£ - S B R B (AR NAEOR H) | KeFbedkid
REFH

th43¥83—K -8 Middle Category Code, Title

0 H%#

IN3$EO—F -4 Small Category Code, Title

6 /T A H{L

BiE0—K - §#5 Language Code, Language Type

0 HAGETITORZE

= EBIEZ DA S Availability of other faculties

1A

## R 1§ Other Information

2026 FEEILBRFEL 22,

BERERME A Class Method

1 %52 368 H O i oo 7))

F—"J)—K Key Words

22 B4E Course Objectives

F|3%E B 4] Course Goals

B ¥ FHE Course Schedule

#FPE (FF - EBE)EOARAELESE Homework

ARSEM D EZ#E LA X Grading System

BB D EY Other Faculty Requirements

THX R #F]E Textbooks

1 K% Reading List

S BAR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title 5y {t 5[ Supramolecular Chemistry]

FE=REH Subtitle

E{E# B Instructor AR FRH [INOKUMA Yasuhide] (KZFPE T 20F 7R

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

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094058

HARS Semester 25l Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER E)

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

th93¥E0—K -4 Middle Category Code, Title 1 T

INERO—K -4 Small Category Code, Title 0 oy r1b

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
HRANTAMEAE, o TR AEAER . KBRS REWRIEEW ., A4 385K, #iE, L, 5V 7 40—

2% 0 B4& Course Objectives
B O BHR 20 R EE M B D AR L72 > TOD 9y TR DO D BIS H T2, BREN 1 L7255 7 [BFE A EH O F
7. TRt LB, BREERORNID ., OB BICEL L TRBEAIZFE S,

FIZ B 4Z Course Goals

1. ARSI FRIEEEH OKFEME. 7 - HEEH. CH- n B AMER, BB EAEH, 7—ar J)7d)
T TSRS 2N TE D,

2. B FHREIEEROREERAT FIELZ DR BZ R T ZENTED,

3. BIRALAY, vV T T UEENIEV T RIEERL, FNENOA Y MBI T Ay M 58T
%,
4. 5 THEE RO ANL L7250 T OREERD D, A ERDEEROIRCH e THIL . S22 6083 T& 5,

{22 5HE Course Schedule

1. B, MM EER  (208)
LR, AR AR AMEAE (2]8])
. B O, BBy A A (118])

- RGeS ks (1A
BRI BT a1k (1)

6. F&H (1)

Ok W N

HFFEE (FE-ET)EDABLEDE Homework
R ESCIAT T OBRE R~ C, FRIONEE TEH L TRHFETHEELIC, FRTISTHRN TR it LEE 32
ZENEFELL,

AAESTE D B #ELF % Grading System
JFRIELCTTEILL EOHEZ ARl O E L, LR — B I OEHIRABRICIVF T2, LAR—NCIL, &K EO#EFRE B
OBEOEEDZ | FHARRER CIIEMR 2 N &35,

TX A FlFE Textbooks
KEFPER AT 1. D& OG - AR Bk RIRIE): R EFRA, 1999
#5715/ Jean-Marie Lehn (35) , 7T 8N (R ALFFILA, 1997

FEE 15 E HE Reading List

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 528,

BT —NIRIE S HTL,




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 2026 B[4 2| &S Course Number 094059

HAM Semester 1228 (B ) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM REQEL 5111

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 KFPE (1 - P SRR B R NEOFR B) | REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 1 T

INF¥EO—F -84 Small Category Code, Title 1 AL TR B ) 2 i

EE5§80—K - §5& Language Code, Language Type 1 HEECTITHRE

=P EREEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J)—K Key Words
L BT FE A AL Pl - = VX — B, =L —

2% 0 B4E Course Objectives

(LT 5% 5 SO IO E R B O HGROIS A )T RS Sl LB, BRI )b HIER O AR LIS B2 B35, =
7o B FLEH DD DT VX — T RER] OF B AR O BRE BB F FTHHZLEFETHLEHI0, m X — - E L
WRIZBIT D= RNF —DRIFET VT —BROBHRITER 75, =RV F—OBEEWSI2DITHEASNL =/ ¥ —7
[ZOWTEHES, ZRHEBEL T, 4 HROLN TWDH LN =L IR R LK — U AT DO 72X — O &N ED L
RO L)% 1 T 5, PRSP /KFERIEZ G, =72 —fT e 728 T 5,

FIZE B 1E Course Goals

INFETHEATEIALFET F1T, o LA R O/ NABZRFAN TEC THD 1, HDNE EOB G RO T
723, SN ZL DT B BAR DLW R DGR  ALFE T TN BE T T MV ST BRI E TR FEE AT 52
LS, Flo, RERELZEHEL LA =X —2 R TS THLH /LT —2 7, Ex D= LX —FRIZx T2
HARW e 7 v VX — RO R FIEEZEET 5, K LX — - WEERT 0t AW TALL =7 X — R E AT
L. ZOf AEE 845,

12 2 EHE Course Schedule

AT 4 [\, F B LA 2B OGO B TN, (L% TSI S<B IOV TS, B0 4
EIE, WE - =L F — BRI OEA SN D =/ B F — DRI OV TS,

CIKF =X BT AR OB KFERIEIZOWT

AT FOREAME, BYb T, USSR -EERO =X —IN3, RIGTREADTRLF —IUK
B RIREEIERR, EAE LR

AT, BAH R RS O -

L T EAR—E, /X L BEOE AL RV IS A Y T T A LDERTR

BT RVX RIS AT X — RO R L

B R DTN —EE, T ab AV AT LA

ALFETH T AO 7B — T

0 N O U1 &~ W DN~

£EEE (FE-EBEEORAELSDE Homework

THE LU CBEE T OB ONE OB EBRICED LT L, #ERMICTVMRAL, #RNAEDEEZIKNDTLR—
DIEEERT DT, TV BB TUR—MARR T 228 TEE LTV ROFERNE DOIRETRD D,

BRI D 1 HALL, 45 B OR MBIl TS 2N 5,

FEEEROFFEIT 90 43 (2 BEETHTUR) X8 [Bl=16 FEETHHI=0, WAL, 1EIZ-2% 3.6 RO T35 -8 N n s
AN

CORICHEBL GESENMBICTE - HEE2L TRl

AAESTE D B #ELF % Grading System
RIS/ BB L OV AR — NRE O BFEN R 5, FFMO NFRIS/INEE 40%, LA —MREOKE 60% T1T9,

=P ERBE DS Other Faculty Requirements




TX AT} E Textbooks
MBRZR M I RIEAT 5, 2B EIT, BREEXEDLBY,

Handout made by the instructor will be delivered.

&S ERE Reading List

B (EAROBMREIGH) /7 AR 55 EEE, 1995

BB LR T2 5 (58 2 i)/ KA B HE - 2 ERE: u3, 1991
Ty — T EHHEI R LS AR, 1999

BMBAR—LR— Websites

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

2= D FR—L~_R— Websites of Laboratory
https://cse-lab.eng.hokudai.ac.jp/

{#§# Additional Information




F1 B4 Course Title A« #5383 Organic Chemistry of Reaction Mechanism and Molecular Structure]

SEERAHE Subtitle
E{E# B Instructor KAE %t [OHKUMA Takeshi] (KB T #4F7ER5%)

M B Other Instructors | #1ff  HIFE[ARAI Noriyoshil (T4 ER5%)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094060

HARS Semester 15244 B {73 Number of Credits 2

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER E)

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

th93¥E0—K -4 Middle Category Code, Title 1 T

INERO—K -4 Small Category Code, Title 2 ARERE KR

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
STEE, (LERE A, ROSFHRE, STIE(b:, 07385k, 0 THEAE, RVBRRKIES, Woodward-Hoffmann HI|, BRALAFINK
&, BFEIREOL, v~ ha—iRL, 7 — T BRI S

2% 0 B4E Course Objectives

HFOFRLETIE, ¥R FE0E O A% VY, Woodward-Hoffimann Il &~2) Btk I it D B4R LB B i & e b i I
JEDFEIZ DWW TERRIICFEE L, FimicBn T, BRI LA MK, B8RS, 7 ~hae—isir, B8LU0 L
— 7 BSOS OWTHEAERD 2L E BIEIC T2,

MROBFTIE, IS, FTBIOG THOETOEEHZE T HOERDLFED, (LEHBACr TOETHERICS
WCHMRARD D, ZNEFEARIZL T, IVERBTF T, HIVRT =4, [RFETV N2 E DR GE LI OV T
5o FT2, DT OFEBE IR AIZ CEERX ST 41—, DT AT LA B E OSTRAVFRSEARBLE O AT IZ DU THRR
T 5, W2, T EILOMIAB<FHEIER, 2B OMERHBIC O W THELIZ%, 28001+ 03KFE2b-> CTRSILTZ
T RARRIRIZ OV TS, BLMS O L —T7%2FFL, 405 < RIERTREGE 2 AR5, BffELTF v/ T3
INT ANERRT,

FIZE B1E Course Goals

IO T, Woodward-Hoffmann Rl DT WL B0 315 &AL 53 1 BE OB A IV CEEL, ~UBRIRIUS LD
R BIICHIR CE B I D, i, BARMRBHLAINEUE, BT ERIE, V7~ et —iaiL, BLO/ L —7 BB
FUSICiH A CEDREN ZH I He% AL T2,

HEOW LTI, BRIROBAND, BT THOBTORE, BLOLFEREE LN T- OB THIEIC W TR 5
LaHEELT D, ALRHF AL, HART =Ar, RETOANRE, ALER N 5T LR O M LIS\ T3
O, RT3 BT 52 L% HEL T2, 5 1O % B % BIfR 55 2 TR B/ T HAL R0 (RO DA LT U T
O, 5 FEIL ORI I, 4 7RO RISV TS 5 L% B BT 5,

{2 2% 5HE Course Schedule

L. ~AUBRRBUSOBER (1) : _VERR UG O E 3 L OMEIZOWTH S,

2. BRALAHINEE (2): Diels—Alder i, 1,3 8ARERACAT NG, JALFRIBRLAI NS E, RERZRBRILAINEOSIZ BT
DR EEE T DO K BICNLIRA L, A BRIPEIZ DUV TS,

3. Woodward-Hoffmann B &4l (2): 7a T 4 7 E OFEARLFHRIX DO B WA 2 5281210, Woodward-Hoffmann i~
DOBREIRD B, Fiz, 57 THE O RN RIC LD L RF RO T B A BF T 5,

4. BFBIREOS () E BRGSO 53 s R B AR, [RIHERY SIS &R G 2SS IR Z A BEH 2 DUV T
S BA RS &AL RS OFREZ BRAFE T2,

5. VU ~bhabt —HNL L N —TBEISS (1) AT THEEGHDVNET 2 TR T 51, 0] v hae —isfL L 2 D5y
FEIERRARRIC OV THEY, [m,nJiBA2 BT HRAIMEIC OWTEET 5, $72, VAIRE LR, T G E OB 72
I N—T B PUSIZONTEHES,

6. ZFERCaBRATF: (1)

7. R OELHEE (DR HOEFDSLENEBFImORENDT S5,




8. (LFFES Ly FiLE, BXOBLEMAEIEN 2): K FHuEDORIZAE AL TIE DR ILEFE » DILFERES, SHITW
FEB— A RCAT AR T L VIR E DAY T DB HIMEEIZ DWW THEY, EBIZH FRIB LU FHICB T A8ERFE A
fERE, 2N OME B I OMLEIGNC5- 2 D B2 R T2,

9. SRR OEE Q) : INRITFAL, DNRT =A, [RBTT I, IR 7pEOLFEROEGERBLOMEE, ATk
JVEIZEENZ OV TR, ZNENOIEMREIZI W T, fidE L SO BB 2 B R 42,

10. SARBEMEELF ST r— | BIRONLKREEIENT () ALEWDESXTVT 41— T AT LA BEOEROMH A5 5L
(2, S LM OREAFIREL, BIR, FEBRIRA LAWY O ST IREL RN FIE, SLEEURS LSO L OE, 7 ~—
RN FEIND~T O FH DX IOV TES,

1. 37785, o THEAE (D: 5 FRICE< D EL SFHBAERZHODHEAN— 7 ANEROEE L EDOIL IO T
F 5, KBRS DOIDNTHEITINEA O iR B T D EEEA R T 5, 20 TSR EERE, ko
TIERSNDRF I ES D0 TR IRIC OV TE S,

12. ZEealBRE 1 (1)

£EFEEE (FE-EE)FORNELSE Homework

GEZRTP)

TH FHREORBEIOHRHRMAICB ZLB L TRLIENEEL,

138 BRI E R — ML eI, BEAROEREITY, HESNEV R —OIEREITY, Fo, RBRE TR EOMY
RIEZ RN TRLLIENLEELYY,

GE&REZP

TE FEEEM OWREIRET E R T ETA TR B EN AR IEL, AR, Bl RETF oy Uz ETRETOHPZH
IHLT5,

1B EE/INT AR, IV R =M TR LN A DB 2T 5,

AIESEM D EH#E L A% Grading System

JRANEUT, 205D 7EILL o 2 B i D 4tk &5,

GEZEATP)

SEERERE - L AR — 1 (20%) , 3R5R (80%) IZLVEEM 45, LAR—FBIORRBRTIL, ST OV TOIRAREE &3 2V 23144
5,
GEFEL D)

FEEDIG 20%0T, FEREE, BLOTEE EMHTHLR—NERIT/NT AMI LG5, HERIGREZ L, Z0Hk RA7HT
S5O 80%ET B,

FEFATL, BT 60 JSUL EEERREL, TOTEEROFMET D0, BATBFHZIXE RO S8 EE TS,

= EB B D EY Other Faculty Requirements

TH R -ZFE Textbooks

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

KRrbiam Aty 1 F2R/ BIKRIE i Bk 7FELA, 2019

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

15 E KE Reading List

S BAR—LR— Websites

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

{ig# Additional Information
FEIZE T, AL I MBERBLOEREZETREL CWAZENREELL,
[RFEPEHEEAE DITFE IR THZEL X A0,

WRET o —MZaET52 L,




F1 B4 Course Title i L5753 Chemical Reaction Engineering]

FE=REH Subtitle

FEHE Instructor IR K [INAKASAKA Yuta] (ORFBRE T22HFZ2R7)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094061

HAM Semester 12481 Bi {78 Number of Credits 2

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5132

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 KFPE (1 - P SRR B R NEOFR B) | REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 1 T

INY¥EO—K -4 Small Category Code, Title 3 S L5 i

B 80—F - 558 Language Code, Language Type | 2 HARGEK OBEGEDNSAV HAARE, ZilFRERICHEHASEE (A
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
FOGIREE, ROes, FOSER, SRR, #AR - JEFARGE N, IRl B2, BEiE4

2% 0 B4& Course Objectives

(LSO E R B HETSE D MG a2 7% 71T D7D UG 2N O SOGEFE L SONR G OO R EZ HE 552
ERHETHY, 2NHE BRIV A2 FIEEZ T 5, IRWT, KBS -LRIR SR 72 8O BA8 L im COWmE B E)
BI85 T VE W TRELL, (L ERSEEEBUC L2 E BN B 2 R Ty TRAOBH FIEEE S, &
DI, PEHGH EE &R S AR B B RAE 58, O — L BB R SIS W TR A,

FI)32E H4E Course Goals

1. SUGARERFHI L TR T D4R R IR 0 A &SRO DT LN TED

2. FEFAR BRI S ZR DIRAT A TED

3. R A COYHIR A H T 5203 TED

4, T VNT U AN I AR S FLE AR N O HEBDMED SOS OFRFT N TE D
5. A SR A W R BN TE D

12 2 EHE Course Schedule

BREITHRB P OIAT), $2, BRREAFIONIEEZTRL CHEREL RN bREL DD,
BRI 2 3E5HENI L T O#WY Th D,

o SO TR i D JE A L B — R S D AT

. TRE R — DET AL,

. FEBAERY A VE e TR e D FRAT

. BB G O SRE, BX O Fick % 11ER, %65 2 8]

. AT TORICEEOYME B EIBS:

. ZALUBERRIEEN T O SR RS B R B B 4

7. PR SIS BT B — LB A R A

O U WN

#{EEPE (FE EE)EOREESE Homework
ERNBFICOWTIEIOFERIC X 2R M Z B Z2IEEEZ1THIZE, R, R THEORITH H TEHAEITIZL2HELET D,

AT B EE LA L Grading System
FARREAUT, R PICR I 7AX(30%), LAR—H(70%) 128> TEHli -5,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

FEE 1 EEE Reading List

Chemical Reaction Engineering,” O. Levenspiel: John Wiley & Sons, 1999
Elements of Chemical Reaction Engineering,/H. Fogler: Pearson, 2020
BB LA/ WA 55 )RS, 1993

SMAR—LAR— Websites




HEZEDHR—L~_R— Websites of Laboratory

{#§# Additional Information
PSR R, RS TS0 R R T D EARfREL TVD,
WERIIFERE LTS T2,

WRETr—Nm&E 52,




F1 B4 Course Title A A [ Advanced Organic Synthesis]

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 2026 B[4 2| &S Course Number 094062

EAME Semester 27l (K —2) Bifs7 ¥ Number of Credits 2

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5142

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 REERE (14 - B TR B GERERZ2NEOFR B ) . REEREdt:
¥R A

h93¥H0—K -4 Middle Category Gode, Title 1 T

INYE—R -4 Small Category Code, Title 4 HREA b=

B §E0—F- 3% Language Code, Language Type | 2 HARGE R OTEEEDO/NAV AN, ZHBEREHRIEASE (A
RGBS NLTEGE) B TE T DI

IR EEE DRI E Availability of other faculties = 2 A< 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
BRIV, SOSEERE, STORHIE, 7 7B, AR b

2% 0 B4& Course Objectives

BRI EAHERICBIT2F — U — R Thd, RFEZRETITHE A2 OFBLZEKSIZB W TR WRIRMEEZ 55720 O 5L
FDIEBIAH =X LI LN E R B S AL FRBIOF OIS AN ONT, DO REEBICE G T EE HiEL
35,

FIZ B 4Z Course Goals

TSN BT DR & I B RIE DR IRAN = X L& OEif 45, 7=, T4 ORI ?ﬁ?ﬁﬁrb?%%%@/\
BRI TOBHEFUZ OV TEMTRLEFICEY, ZOIEHF] - BARFNZ O TRIEL TR 5, Rkmicix, &%
U720y T RG2S AR TED I, HDIVVIR B U REAN =X 2% AL THO G ORINEE B2 - FiBT&
BINTeBHbE HIEET 5,

12 % EHE Course Schedule
1. P LG
2. BILG
3. =7 —bDERET VR —IVE i
T )5 MDAERRIC BT AR DI B F D AT =KX I, BTN T VR — VS DN L O B B IR IC B KIE T
THRE B OB ERPIEFEILD AN =X DA F 5,
4. Wittig SSZEDOA LT 4 ARG EFE 2 DAVR DG
Wittig SUSEEDA L7 4 ARG O SEAGRIR PRI 2% 5.2 IR TR PWEOFR AN =X LB L OEE#H 355 2« OAUR
DN DN TH S,
5. SLIREE TR
SR BT L Baldwin BIC DWW TS
6. Cram Hl|& Felkin-Anh &5 /L
MEEE IR B EICARE PLER T ANV R LA ISR NG 556 OBIPEDRBLUZOWT, 77 HE~0RE
TSR D@L IR TS,
7 FIOHIVE IR ET Y NV BALUGITOWT S,
8. BRI
9. B OAHEA R TFIE
BHOBBEE R TIERLRICENLDIEFICOWTES,
10. B &
BT D45 A B O B SCA A I HE R A iR, RN E A RS E 55,

#{mFE (FF - EZEODABESE Homework

AR ETEIEOFRIU OV THEMIZ S ROG, BTG, TR — VSR I Wittig SIG7RE O IR 72 G5y
TEEWSE & D SHEREEEE LTI, IO AA I3 270 S Ik —Dfi A, TONEE BRSHEMEL T

<o WROB PIATHOHE MEORRIC, &0 T EHRICEEIREDOREUZ DWW TCERE CEDA IR ENROE E 21T 8L
\Z, K& 725 ?Tﬁ}if%ﬁ%bf%<kﬁb\

RS M D E#E LA X Grading System
JRAIEU T, B3RO 7TEILL EO & iRm0 &b &5,




(DIRZEREIE, VA=, Q)RBRIZ I~ TRt 9%,
VIR—Mab NIRRTl T —~, BN OB, HRE AR 92,

fh BB D E M Other Faculty Requirements

TXRALEFE Textbooks
BREFIA ALV S BREEEH I AT 5D,

EHIHTERE Reading List
REFEERAIET | TGS RS - AHEAR LT SR B st : B BRI, 1999
KEFBeER AL F T A AL AR Bk B R BT bR, 1998

S MAR—LR— Websites

2= D FR—L~_R— Websites of Laboratory

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

WRET U —MNIEE T2,




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 2026 B[4 2| &S Course Number 094063

HAM Semester 12481 Bi {78 Number of Credits 2

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 5152

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

EE D) AL BRI MERL H )

LARJILa—K:LARJL Level Code, Level 5 KFPE (1 - P SRR B R NEOFR B) | REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 1 T

INYE—R -4 Small Category Code, Title 5 MR BHM b 2R

B 80—F - 558 Language Code, Language Type | 2 HARGEK OBEGEDNSAV HAARE, ZilFRERICHEHASEE (A
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
RARB R ALY R TR, ZhE SR IR EBERE s L, S B, B - E TR ekt

2% 0 B4& Course Objectives

RO A R, FEEIR, ZAVBE RS SR8 T8 T30 I BHIRI L, ENENVRFE OB E %
KIRICHIS A AR EE LTI TeD IR A RS FEM BHE BB DWW TS, BT, ENLD'IIvIAOH T 59
FRE LSRR 2R M LR O 1S L O BB R BBV I O W TR A TR A LA L5, £, LEMICAESNS T
YT BEO R TH R BB RS R, R E AR CEMEHI R SR Y T LD AR L RE FIER LD
SO EOITIRRF AP R B 3 2 Enak A B AR 5,

FIZE B1E Course Goals

AEKEATELNE T2 el . ZORSEER BB T 2720 OMEVERE, SOIZENZENFA DOTEREE L DM B ERL 57
O DA FEE ARIEE DO AR08 B BRIZ OV TR T& 5,

BB RRIET I DR 7L B T O e A B L OF O T e R I BT AHIEIK T-E T X5,
EIIVIBITDMWEED AT = A LEBREL | AEBNNEEM B T2 BTy 7% @ R - m R B~ IS 3 2 5 Ew
HT&x5,

< [E AR BHZ I DY A BR L | B4 2o 8 i~ S A T2 T IERB IO TIv 2 I8 IT D F A =X 1% HfiF
L. 3k, oL —F— BEIRL — —F AT BRI TS,

12 2 EHE Course Schedule

R DO EHE B NV — 7 AR St

RIS DOMENE R Y v — 7 NARD ZEE2 | DDA IE DR

. BEREVE IO VERI L LR BE 1 VAR O T B ERL L 2 O 451K

. BEREME IO ERIE LHEBE 2: CVD, PVD 228 ORAHIEIC LW ERLE 2 DR
RO LOEEDO G AR ORI HRREL T T ADHEE | H T ADVERE
RO D RERD AR 2 : T ADOHEE L RO, 77 2D it

. ZhERIROBLETE L RO R O R BLE (BARIE, AHYE, SAHE)

. ZAE IR ORISR  pRANE, BERG

. HRR R

10. BTy 7 AOMIEREEYNE: £ T30 7 RATRBIT DRGSR T SRR RALZRE O E DR L2 O

11. I3 7 ORI R E

12. BT/ BIR: FBREOSELME. A

13. 7300 RATAREIREZ DN

14. BII0 7 AR MBI O R FME LIS A

15. BEIIv I ARIENMBE R TF L —F— L —F~DJE

16. 7BR

O N O O B~ W DN

©

#BHFE (Y -EESEONELESE Homework
Bl 3D e BRSO DWW CERORNC T U CGER OB AR 35, 88513, BRHTIRM LB R A fiE<
ZERBBREOR ANCLGERNE LY 0B E T 5,




BTl EHE L% Grading System
JFRAIELC, 235D 75| LL_E O HJE & im0 58975, (DLR—M50%), )FHARFER(0%NZL > TEHHE9 5,

fh BB D E M Other Faculty Requirements

TX R EFE 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

EHIHTERE Reading List

S MR—LR— Websites

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

{i§#% Additional Information
R B BT D B L BRSO IR L S e & O BB INER A B S L QLA TR AR EL GER T D,

BET U —MNIETHIE,




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

BASEERE Year 2026 BFMEIEIZFE S Course Number 094064

HARS Semester 1 (2 —2) B {73 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER E)

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEO—K -8 Small Category Code, Title 6 =X —H R

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
TRV W, TRV TR, A ARER, TR, BRALET NAA

2% 0 B4& Course Objectives

BHE REMSOF v H, KEGEM, EFEIE, BUESICBIE RN —FBT NARELT, ZL<OWFIEN
T TERY, 2050 FDOH—Ry =a— 7V ORBLUZAD > THERMBILL R £ TVD, KR T, 20X 3LF
— RO T VX — IR B SO A A ARG, AR, Y8R EOREREMEAM BHZ DU T, E DS S HERE D B
AR L, 3V F — BB L O RV — P B O FT O 720 O HfE i s 4%,

FIZE B1E Course Goals

1. PEREMREUS, A4 ARE, EARALE R IGNRE DBREYEAFOSLIG)N GRS D,

2. B FE KGR, BAEHEM, “REMOFIBS IO NOERILTT SARAD SR I L B LR DM B & PR AR 5,
3. BITERIHESN TS Y8 REM, A4 ARG, BRI S 2 F L, T OGN R EFERE D BEEE A B R 35,

£ 5HE Course Schedule

MRBIOSZHAICIDT VB T — a2l Aa b TRELED D, HEMEEZEHNICHEL, NEOBEREDT >
TN B BARB B2 IR D LBV THS,

1. BREHEMAEGS (1)) : S FEREFEM ORI OV TFEE L, BREVEM O LML OWTFY, SEE RIS LB L
DR BHRFEZ BRAE 52,

2. BB E K ER (2[0]) R EE KO R Z O, AR R, ~a7 270 MK <o A2 &
DR FERIE T EE LT D B R R E I DOV CERF 2 TR D,

3. A ARER (1[H]) BREFE A EARE S IR EMICHBELLRDAAAZBRIZONT, A AZBOIEBEEA A ARER
DOREIERFFBIZ DN TS,

4. FEAARE (2]0]) KR FE A RCER TR T A SO 5 D EBABRARBE D TEMEALIZ R D B A RRBED B TR RE S0 SR L DU CHEfR
RS,

5. 7L BT —var (2R VFULALA B, BERALTF v/ S0 ZROPRE L 0D & T R —ZE i AT A AD R
KT NARBEERDM B O FFEIZ OV T B TRET 5,

#RFEE (FPE-EHBEFDORNB LS E Homework
Bl AT E ML RE TELIONT, PAEEEITILEBIT, BV TOnT —~Id 3527V T —ar DYl
ZHEANT21THTL,

AAESTE D B #ELF % Grading System
HE (50R) BIOT VBT —ral (50 A : R, B, BE~OBMIISINE S WA T0) IZL o Tl A9
%)

=SB B DY Other Faculty Requirements

TH AR -BFE Textbooks
HRFIIEALZ2V, MBS, VN5,

BB 5 EE#H Reading List




SMAR—LAR— Websites

HEEDHR—LR— Websites of Laboratory

{i§# Additional Information
SO SRR L5 RO R L B SR L EL TS,

WRET I —MZE&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

$H LB Other Instructors | M HESLIFUJITA Masahiro (RIKEN)IEE (b Z0FFEFT)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094065

HARS Semester 154 (£ ) B {73 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

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

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

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER E)

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

th43¥E3—F - £ Middle Category Code, Title 1 T4

INERO—K -4 Small Category Code, Title 7 AR

E583—F- 558 Language Code, Language Type 1 JEiA TITORE

fth IR BB E DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o A

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

2% 0 B4& Course Objectives
To learn synthesis, structure, function, and novel engineering subjects on of biomolecules in the fields of life science,
information, medicine, and environment.

FIZ 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

#{HPFE (FE-EEH)EDRHNELESE Homework

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

RAESE D EEE LA LK 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

FEE 15 E HE Reading List

SMBHR—LR— Websites

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

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

{i5#% Additional Information




FLB 4 Course Title

S MEHME R Molecular Materials Chemistry]

FE=REH Subtitle

E{T#H Instructor

B%%F 4Rt [ISONO Takuya] CR*FE T2 5ERT)

8 4# B Other Instructors

LI FENGILI FENGI( T *#HF2205%)

1 HFEA Course Type

BAEEE Year 2026 s Z1&E-S Course Number 094066
HAR Semester 251 (Fk & —2) B {578 Number of Credits 1
BEWRE Type of Class i FHREENR Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_REQEL 5181

K43$EI1—K 48 Major Category Code, Title

CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

FERTER =

AL B GERIRLER H )

LARJILa—FK:LA)JL Level Code, Level

5 KRR (B £ - M) SMRE CGERERZRNAOR H) | KFE kil
REFH

th43¥3—K -8 Middle Category Code, Title

1 T4

INERO—K -4 Small Category Code, Title

8 I3 f M EHME A i

E:583—F-5%& Language Code, Language Type

| SRR

= EEBEZ DA S Availability of other faculties

1A

## R 1§ Other Information

BEREMEA Class Method L sz ER H Gof g o A)

F—")—K Key Words
FEor AR IEAMR, RS S 1. BEREME A 1 BREE RIS & o A R

2% 0 B4& Course Objectives

5 TR EHI UL 7 S0 DR R IR T A 720 B CIE SN TRY . SRS U TR D 700 T2k EAH
7 E ML ST, — 7 BT B IR SIS N e M 2 O R o T M B SR O B D7 8L Z DR BIE ET Bk
DIN=REELIe>TND, EDT2D RO R AL LI LT @ 5 THBER FHES 2T I3t 0 RIS Z DT LTk
RV, ZOFEFR TIET my 7 LB G IRORE I IE 550 1 BREEIAIIL & 73 772 8 OkE 2 728 53 FAPBEO B OGS | HERE
SR DWTEFZLLIZFHTHZET, ilcem o R ZRIN T2 5 EEZEE T 022 BIEE 5,

FI|3% BH4Z Course Goals

1. 7y EAER, RS R S BRSNS 55 1 O @& 5 A B AR e M SO BE . A BB I DUV TEREL | 3
BT&E2doIcies

2. B 2R SCE Y BT iR m o THERIICBEL TE B OZ X F LR — M EIT 501275

£ 5HE Course Schedule

AR AR IR I

LT ay 7 EAR

. FREREE R T

. BREERANL T

Bl e m oy A BRI B S HERENE 5B 43 T D BRI
LR —MERK

S U1 &~ W Do~

HEEFE (FE-EE)ZEDARLESE Homework

AT BRI Z L LI T H L, RN AEOMBELEIE T 5, £7-, fRERZRITAAMERZ AT, RN EL BT 5, L
VDB G TALEEBIEL TN, D i 0 T oA OSSR A MISIZ W TRIKIREAREL TH<Z
L

AAESTE D B #ELF % Grading System
JFRIEU T, REREOTEILL EOHJE % BGERFE OS2 95, B IEHIERERE (20%) &L R —R80%)IZL > TRt 325,
VR— O EFEITRFEDOH LT D, B #EIE 60 Ll &7 5,

TF AL FF Textbooks
FRZFRE X2, RERICERIZ B T2,

Reference materials will be distributed as necessary.

FEE 15 E HE Reading List

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

{i5#% Additional Information
LIR—RD S FEILRFEDHET D,

BT —NIRIE S HTL,




FLB 4 Course Title

(b5 4 3 [ Instrumentation Chemistry]

FE=REH Subtitle

E{T#H Instructor

EA)I sk [HASEGAWA Yasuchika] (K2R T4 WF9ER%)

8 4# B Other Instructors

F1 BFERI Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094067
H#A[ Semester 1541 () Bi {51 % Number of Credits 1
2% M Type of Class e W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_REQEL 5191

K43$EI1—K 48 Major Category Code, Title

CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

FRERE

M E LB GEIRAER H )

LARJ)ILa—FKLUARJL Level Code, Level

5 REEFE (&£ - M) B MAH CEERZ2NAEOR H) | REEpdtm
REFH

h93¥H0—K -4 Middle Category Gode, Title

1 T

IN3$EO—F -4 Small Category Code, Title

9 AL ERHI A iR

S iE0—NK -5 Language Code, Language Type

| SECTORE

=P ERBEEZ DA E Availability of other faculties

1Al

## B E 1§ Other Information

BEEA Class Method 1 xmf 2R B (e m o )

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

2% 0 B4E Course Objectives

Grounding in physical, organic and inorganic chemistry.

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

FIZ B 4Z Course Goals

Students learn principle, variety and characterization of instrumentation chemistry for material analysis.
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.

Based on

£ 5HE Course Schedule

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

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

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

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

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

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

8. examination

#FPE (FF - EBE)EOARAELESE Homework

Pre—examination for review of instrumentation chemistry

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

T X Reading List

SMBHR—LR— Websites

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

L ZEDHR—L_R— 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

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

1844 B Other Instructors ~ H1JI 7547 GRHEIK)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094068

HARS Semester 154 (£ ) B {73 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

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

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

K4 FEI—F -8 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER E)

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

th43#83—K -4 Middle Category Code, Title 2 PR 4k

INDEO—K -8 Small Category Code, Title 1 Bl B2 2 R i

EE0—F - E & Language Code, Language Type 0 AARFETITHFRE

{th IR BB ZE DRI A Availability of other faculties = 2 A< 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o A

F—")—K Key Words
T mER, Lok

2% B4E Course Objectives

DR ANE DT O IR Fnik & AL D LT Bl O fh 2 IR AAT OB P AT I U A B L 2 B T D B A B 15375,
HHE TIE, BRI E S IR L TR QOIS - B mEE R~ O RS IZ DWW THEFIZ B L CEME TS, B2
BT, VA DB 2 TR EEEOFIEB LI OML W E O EMRA FEELIEBHNZ DWW THEES, Zhonb, BEEEilE L LT
BHLH LMWL HEEFITOT D,

FI|3%E H4E Course Goals
B L7 BT e B Bl 2 b W A s 7 o e AR I 3D BRICAE DV A 28552 810k, Hiffrd (WFged) &L
TRBELIZIELWEL T R3S OV T, EEIRIRILA S - TR TX 51512725,

£ 5HE Course Schedule

1. Bl fmER o K (208)

BEPEME OB B LHINE ML 2O BN E NE E T R EFHAER T2,
2. YA &4z B(3 [A])

VAT D3 % I7 & DOE B TFIE/RLONTHER L SIZL DV AR A E 5,

3. ALFWE OfERRA EELIERLHI (3 [B])

L E DIERA FEPEIZ DOV TR, AU B 275 i 2 BfR 35,

#{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
FREARE O T H L ENMELR D, ZORICEEL, Bifish - &R A EHUER T8,

BT D B #ELF % Grading System
8 [E43 9 _CTOHEZBGER O E T2, R TICERU-3EO BED DERE ARG 5 (100%) .

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

FEE 15 E HE Reading List

L ZEDHR—L_R— Websites of Laboratory

{i§# Additional Information

HREIIRRCIEER T, ARG R A R T,

Google Forms ZF|H L CREZIR T O T, FIFATEX2HR (/—F PC, 7L wh, AR 259524,
EHDAICONWTTEL, FRlAEE R 2SR OBREZEEL TRLZENEELWV (FBR O B OFPHTEY),

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




FLB 4 Course Title WA

e

(=SS

##[Laboratory Exercise in Chemical Sciences and Engineering 11]

FE=REH Subtitle

EEHEA Instructor MAELFFGER (RERRE

LB

8 4# B Other Instructors

F1 BFERI Course Type

BAREE Year 2026 B S Z|ZFES Course Number
HARY Semester A B {5188 Number of Credits 2
BEWMRE Type of Class FEBR- F2H FIREENR Year of Eligible Student 1~2

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_REQEL 5302

K45 —NK -4 Major Category Code, Title

CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

FERTER =

AL GERIRUER H)

LARJILA—FK:LA)JL Level Code, Level

5 KRR (B £ M) SFARH CGERERZRNAORH) | KFEdtm
RERH

th93¥E0—K -4 Middle Category Code, Title RIPGikie =1

INERO—K -4 Small Category Code, Title 0 AR EE

EE0—F - E& Language Code, Language Type 2 AARFER OFGEDONAY L HNAZZE S E R ERIHEHSEE (H
RGBS NLTEGE) B TE T DI

=P ERBEZ DA E Availability of other faculties | 2 /R A

## B E 1§ Other Information

HH I EEREHE

BERME A Class Method

1 %52 368 H O i oo 7))

F—")—F Key Words
EERIREYE TA—TF LT T VAL

2% 0 B4& Course Objectives

& ERRFED AL T, AL TR FIEOJFBEC F L2 U B L | FRETEDREN 24D,

FI|3%E H4E Course Goals
O EEE ELTIE ~IELL, 2 2iEdic

EERIEE

FTHIEDTEDNMER KT D,

B ¥ FHE Course Schedule

ELERIRIZ BT D5 FFITRB N T, RFEBEDHIE

ZEERMT D,

R DERI B

WIGC, W H, LU FOFREEITIZLICEY REDOHEE

1) % DEBIEIZ OV TIELWBFES TE DI IR U EHIFIFEL . £ OO ARIUTIEC TEYIZRSGED T R A 2% 5
A\ JOREZRRD B2 I0E S5, BTG, BH., LR —MEHA RO DHEEDIZERIFEZTT,

2) DA D EER TR

Wbt ELL iU ERIGEEIT > QD0 Bkl A, 25N

EREEEZT

L LRE WA LD\ RBREE ) O E2X D,

DIV ZZEL T, ELIRGHE LU CORRIEERENEE

EFEEE (FE-EEFDOAARLS E Homework

G Z BRI L RO ZEER - FEBPE IS o760 D173 70 i 223

ARSEM D EZ#E LA X Grading System

A & BRI 7 L TEH B 72 L AR — MERK (50%) . ERDAR 7 DRl AL 5

(50%) AR A HINZFHL T2,

BB D EY Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—LR— Websites of Laboratory

{i5#% Additional Information
JEAE B GRIIE T T EDFINATIZ L,




F1 B4 Course Title AL EBRAF It A Laboratory Exercise in Chemical Sciences and Engineering I11]

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number

HARS Semester A BAf7 % Number of Credits 2

B EMRE Type of Class T FERER Year of Eligible Student 1~2

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_REQEL 5312

K52 —K -2 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

BHEEERD RELFPEGRINLER B)

LARJILA—FK:LA)JL Level Code, Level 5 KFPe (&4 - HPI) BMFE B (NN EORH) | KFEpitE
ERH

th93¥E0—K -4 Middle Category Code, Title RIPGikie =1

INERO—K -4 Small Category Code, Title 1 BBk P I BRrsEiL

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARE B RIERITHEHSE(H
AFE AT IFE) R E T D1

thEEBEIEF D TE Availability of other faculties = 2 A~ 7[

## B I8 Other Information Y ETREHE

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
EREORBIBAE LI ERIEEE RRBELD LTV BT —a HiE FRSCEEE

2% 0 B4& Course Objectives
ELWFIEE T T DICH T CHLIELR D EBRFIEL B OIELWEAEE . TN @R S50 TE 2 FE KA &
FRERE BRI, MR A EUNCHD FED TT VBT —a 35 5iEE55,

F|3%E B 4] Course Goals
EEBRBOFAELL TURADLNEEZRFIELT LB T —av e EBRVELOZELITIZENTEXLFRAZERT
)

$2 % 5@ Course Schedule
BEEREICBI D LEICBO T, KEEFAEDOHFZE 2 E OWEBIRBUTIGT, ., LA FOFREEAFTHIZ LI, 30 HiE
ERERRT B,

DWRT —~&ZT 42120 D FRFIEZFHRIZEE CX, 220, ZOFEZEYNIEH - BT 228 TELL01225
7o, IR LB EIC I EE D, Z DIV ZRBUIISC THEYIZRBEEDT R AL A% 5.2 | JORERERD L%
JORET D, BEITSC, WH, LAR—MEHEZRDDLELIZ, HIEEEEZT),

)W R DI ELD | TR T =2l AROHANR), BHARREZT), B, MERICHIERZ E LD | T ORRE
BB ORI LB T — L ar T HEBIEORREETT,

3) B A B O T i CHEIE DTS AT, R AFRIRIEAL WU BVELD B T, Baifim e e L THER
EATHZEDTEDREN 2D, AAGE - HGEEBIC, YR ELD N TEORENETOFTETHZT),

ZOIHRBMAZEL T, E L OPALIIGHE LU THE U O TR T DI LD TEL A - EE 2 E T 5,

#HFE (FPE-EE)FDONELSE Homework
G Z BRI L RO EER - W TEBPE IS e 70 D173 70 i 223,

AAESTE D B #E LAk Grading System
H # B2 B0 2 & B 7L AR — MERR (50%)  BOAEA DR FE (50%) Ze A HIZFEM 95,

TF AL FF Textbooks

T X Reading List

S MR—LR— Websites

BMEZEDHR—LAR— 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

BASEERE Year 2026 BFMEIEIZFE S Course Number 094101

HARS Semester 25l Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BHEEERD BEILFEPE (G T2 —AFE)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INERO—K -4 Small Category Code, Title 0 731k

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
AFE UL IERE) B R E T D%

=P ERBEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 4 xR 3R B GEIRD H)

F—"J)—K Key Words
BROE T-RAE, RiHE, Rimot, il

2% 0 B4& Course Objectives
ST EE R EAE A 22 L THE LA G 72 E OB L F B R B ER R E TITE DD, 2 b0 AR L2 W)
ZHRT D720 O BB B ORI OV TFES,

FI|3%E H4E Course Goals
53 PR E R R ORISR IRBEIC DWW CBIE 528 C, Kl - i OFF R RBLO IR E B 95, AT,
FmFHFEE BRI RGBSR T 570D OSe84S AT FIRIZ BT SRR 7 i AL BUS75,

£ 5HE Course Schedule

(1) BEEEmOMEEEETRIE

(2) T 53 F TR 1 D FEAE

(3) T O« FL i AN TR O U7 f ) B . AR b VRS2 L)

#{HPFE (FE-EEH)EDRHNELESE Homework
mEICERT S,

BT D B #ELF % Grading System
AR L OV IE R I L0 AR 32,

BB D EY Other Faculty Requirements

THX R #F]E Textbooks

T X Reading List

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ pe/

{ig# Additional Information
BT —NIRIETHIE,




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

BASESEE Year 2026 B[4 2| &S Course Number 094102

HARS Semester 25 Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

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

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BHEEERD WAL FEPE (G T = — AR E)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th 5343 —K - 44 Middle Category Code, Title 0 B

INERO—K -4 Small Category Code, Title 0 731k

S iE0—NK -5 Language Code, Language Type 0 HARGETITORE

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EERMmA R Class Method 3 SRR B (—#%t )

F—"J—F Key Words

b

HRE s

&G L F

RAM—7 ZANEE L

T

2% M B4Z Course Objectives

oG A LZAT, BHEA UL ST UGS SRR IR D& Hie R0 R, JRAE RO A0 B ¢4, Tn<
NOLE DR AR LT B REMEM B DR R LIS RIS T s — 5T, n BT OIERTENEICH R T DR D
R OAR & IR AT NVRIE DFEIT 72 L | LOIRBERYZR B IEICS IER N TCVET, KR D BRI, AN A&
EEEL T, ZOFRBIAN DI FR B AR ERLET,

FIZE B1E Course Goals

FEE AL B COEBERIFTENE THOBRAN AME R (57 TR 2 ey 7 U CRUGTENICAFR L 77, A
TROFEO S T34 5T/ BERR O LI, LD 3B COMFEATICHENL DL DO THY | £ DOEFL L NEFEREDE
EEELLET,

£ 5HE Course Schedule

O TITARAN =T ANEE R EB 5 T OWCEELFR L £ 97, JR TR IR S TH TIebddolc, o Tiddedt sy
FEAMHAERICESTEREL B TZ2ERLET, RARIEITEAR R MEEZ TR TIELHH- 0 T2 Ic L CA RS
VLHONGRE | RSO ETEED TRNMLET,

#HPFE (FE-ETH)ENDRHNELESE Homework
FERER 22 MG 78 (738 1838 DL EETT,

AAESTE D B #ELF % Grading System
(1) “HERERE (35 %), QL R—FDHNE (65%NZL->TEHEIL ET,

BB DY Other Faculty Requirements

THR-ZFE Textbooks
WEAEMLE RSP~ T Fa—FF TP 8L RN, 2020

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

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

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




F1B 4 Course Title A (B S EERF2) [Molecular Chemistry (Macromolecular Science)]

FE=REH Subtitle

E{T#H Instructor F18 B [INAKANO Tamaki] (R 2HFZERT)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094103

EAME Semester 17 (B —2) Bifs7 ¥ 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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

EE D) WEILFPE (s b= — AR H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 0 ik

INYE—R -4 Small Category Code, Title =

BiEa—Fk- EEE Language Code, Language Type 2 HARGE M OBEGEDANAV o TNAZE, B R ER I EEE (B
RGBS NLTEGE) B TE T DI

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 2 st ER B (k)

F—")—K Key Words
EA T, SR BEE, SEERERRYE, oL R A= ay, JeRiENE, ¥TUT 40—, bR AMRE

2% 0 B4& Course Objectives
R & Te@ oy OB, M, BLOWERBIZOWTFES, KR, @ FOF FUEEIZ OV TOIREATRD DI, msrF DL
AL O SEFE 2 DO E LA M B I OE: $fEA¢%®%WJ ZOWCDikamA @ U CEfET 5,

F|3%E B 4] Course Goals
DA, #EEBIOBED M B G T2, AT ALEYOX TV T 4 — DRI OWTEET 5, S5, ¥TU T+
— DO SR T ~ETEREL, X TVE D FOX TS L T VSRR MBI W CIRSERif 5 2 & BAE LT,

12 2 EHE Course Schedule

FED T DB RRIED SN OEIR RO D, FFCX TN ED TICE R e Gb Y G5, BN mIZLL TomEy T
B5,

1. B FRZo R, (11E)

2. BRI ORES, (11E])

3. BOFORE: HFBOSBINZZIFLF—, bEARIHRA— gL R EE S LA OREEICOWNT, 4
WHEMRATIE, (2[8])

3. XV ES T ORI FEEAE, REFEIBICLAXTVE D TOERK. (2[)

4. X7V iEsyFORERE, FEERREOFEES, (2[8])

#FPE (FF - EBE)EOARAELESE Homework
TR E RTINS TE D T AR, p’\¥@«*\'7)74’ BT A E - SCHRE RS - BAGEL, EDONRIZ OV TOEEM A,
FRE R E AL TRL, 2, FRZITIL, ERNEI laseEJ HT DR AR T D,

AAESTE D B #E LAk Grading System
FHIRL AR —hONE(70%) 3 L OVFIEREEE (30MIZFE SV TRl -5,

= ERBE D FH Other Faculty Requirements

TX A FE Textbooks

Polymer Chemistry: An Introduction (3rd Ed.) /" Malcom P. Stevens:Oxford, 1999
w AL AN T ER A T NTS, 2009

KPPt m 7R/ B e, W ss — . 5 R sl tl, 1997

EEHEEHE 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




SMAR—LAR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://polymer.cat.hokudai.ac.jp/

{i§# Additional Information
BET I —NIRIETDHIL,




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

FE=REH Subtitle

EH{L# 8 Instructor AL fi [IMURAYAMA Toru] (REEELEMF AT

{8 4% B Other Instructors  fikH Z[ODA Akira] IR ZHFFERT), A1 EHISHIKAWA Hiroyal(fil iR = 1F 2 T)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094104

HARS Semester 25 (& —21) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BHEEERD BEILFEPE (G T2 —AFE)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INERO—K -4 Small Category Code, Title 0 731k

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 2 X ER B (— Bz lE)

F—"J)—K Key Words
fible, ikl v, EIRAZFIA, BRIEMAE, 7V — Ak

2% 0 B4& Course Objectives

il B =)L — O i R R LER BRI RE O AR O 7= DHEL 2 DFEREME THY . Fifsi vl e72 B % B 4Z (SDGs)
WZRITH= X — BRI, BRRER SO ZEMICAR AT RN TH D, AR TIE, g, RO E 6, Al &7
MTiE, BRBE AR E 2 & AAL S 0 FEE M FIRZ O, I5ITH— R« R — R ARG I SO R AL O H1 2 B _Ei,
SDGs \ZE&E T 57— AbEOEBRE B U FHEIZ DWW TE R T 5, Fio, AR FEOMRF G E M E L TEBHE
RETVEL T —al BTV BERITIEEFES,

FIZE B 4E Course Goals

{8 2 OBEFIBFR « ARSI B WO B LOESEEEL, MBS A7V E AL T CRINEE AR B TEHIIICT
5, B—F, RE—R B L OBEE A O R BR 32, fEEMITIEORBLLE A ZEEL, B COMZEICLIGH TED L
N 2 [N D, fEE SIS 2361 BB BE AT DAL D, HIEBKBREER DT D7V — AbZEDO LB 2B fiE 35,

{22 5HE Course Schedule

AFEFHTIL, AL OIEREL 5, BEROITNI, £ H O Y SEZRO T, NAEZELD T LT —ar 21792058
To, BARMZ2NERITLL T D@0 ThHD,

% 10a EA, fiREDER, 7V MLFEOME, REAWOTERLOTE, kit REH

552 (8 SUSHEORBE, {EMAL= RN X —, USRI, 707 3T -ty gy Bk, &5 R REE L

55 3 [E AT A A TURERE, IR - ATRL VIR SO, B, IR, K LT oA, itk F e

94 8] Bkl FARLS, BT OB RN R SLARK R H

%5 | REMBLIS, B—RflE - TS av R, &R0 — R AR S

56 [a] R — R, TEME S OMES, Bht - (e - Al

557 0] fRBAEEREATIE, SRS, SOGRs, THRUL, RB) R AREEE V= T v

%8 [0l BESRLUS, IS AN B GET IV, MR R, ROSHE, BERRO UG, JEIER A R, 5 U5 %
HAWETET o

#{EEPE (FE EE)EOREESE Homework
HYEFICONWT, NEZFEED T LB T —var 77 AV EERR L, A ZFHIRIT2EE01Z, Y arzfnTIERT
%, HEELT, 1~2 HOBEEREERTHEDHD,

AAESTE D B #E LAk Grading System
MRICBHTHLAR—b, TB T —Tal BRERR, RS ICIORE IS OB EZ G5,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

T X Reading List

SMAR—LAR— Websites




HEZEDHR—L~_R— Websites of Laboratory
https://murayama.cat.hokudai.ac.jp/

{i§# Additional Information
SZRESIE, YE b, B LB I OE R L O BN R E A T A2 a5,

WRET r—MZE&E T2,




F1EH4 Course Title 55 T4k (it B EG) [Molecular Chemistry (Catalysis Theory)]

FE=REH Subtitle

H{F# A Instructor ER)I E [HASEGAWA Junya] (ftIER=AF 00T

{8 4% B Other Instructors | it f& —[IIDA Kenji) (BRI EAFZEAT), =5 EIMIYAZAKI Ray (AL <2 4F 52 7T)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094105

HARS Semester 25 (& —21) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BHEEERD BEILFEPE (G T2 —AFE)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INERO—K -4 Small Category Code, Title 0 731k

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
fible, AL 27, AhiEE R L, A

2% 0 B4& Course Objectives

A TR - =RV X — D 5 FE A R R B R E DO AR D723 DEEL 72 AR EEWE T D, )7 C, IEME ARG, SGORE
BGr T, BORAERE, ORI E DO LERIRBEHESH D, AR BB R SOG Bafi (L3R B TIE e W EDFRE Th D, AR
T, EICEEAEEE D 503, AR MBLIR S SWCHER LRI H WL EH B LM BR D7D D FIEIZ
UWNTEER, 5 TR, AR (R RS- 3o fil i — i |0 SR - A ARBL R B A BRER I B 22975,

E|3% B & Course Goals

FREEIR R DB R ICHLFBRITHOWT, HERIRBLENDBE LR T HIENTED, BRI, R R O3 L —F,
WG, s, B, AR O R ST oW T, BIRRIICE R T HIENTED, Fio, MBS & o b 572 D
FRAEAA BB S A L2 D BT L T 7 —F 2 BT 5, 5T, A AT TR ELZBL T, LSO e s
DHFIZDOWTONE, TLBrT—vay, BEERT, JOROVH#HERD,

12 2 EHE Course Schedule

AT TIL, SR E AW L ARG O BB A 5, fER TR, 3720 BAERN Y EITIZ DWW TERAL, #
BN R EITORRICTIT), FHOEYSE2RO T, NEEZELO T LB T—av 2170, w5, BRIRN
RIXLL T O@uThHsd,

A A, RT UV =L AT T T 0, S, JEE, RN (1,2 2)

%52 (8] REIZBITCE M AESRA, BRI L AT I T5(3 )

% 3 8] ALFLOGEE EER AL S ORI A — v, B IREER G (4 3)

% 4 [\ AbSESOSE B R AR B R, 7B =T A RS~ DS A (5 7)

%5 |l kiD= =T I A HRLNAE A EMBEYE D~y e 7 R =D TR, My, BRI~ o, YRS
o ZfFRHT (6,7 )

% 6 [0 WK1 :band i, d-band TV, IGEETHEEORENE, 7o TV R, YU RE (8,12 )

57 1E ik, AT SRR B O MR A, b SR (9,10 )

% 8 [\l KA A —EARE R, REE B, KBREMET IV, KOGEEOBMKANE, WEE, AHEE
(11 )

EHEE (FE-EE)ENDNELSE Homework

FAREENCRB T HER EORE LI & TOMFEL, T AAN YT a AL/ D MR O B153 5, 4 E3IC 20T,
NEEZEED TT VB T—2ar 77 ANVEERL, ADERIRIT L6012, X/arv 2 AWTREE TS, BE LT, #F
OB ME 12 BERTHELHD,

AAESTE D B #ELF % Grading System
()7L BAR L E AT T 2B L (LB T —a Hiff - etk - BRAREE 72 L), Q) E RSB ONE (FEmit- SN
RpE), (3)FHEE R ENLRATINZRHMET 2,

=SB B DY Other Faculty Requirements

THX AR #F]E Textbooks
Fundamental Concepts in Heterogeneous Catalysis,” Jens K. Norskov, Felix Studt, Frank Abild-Pedersen, Thomas Bligaard:

Wiley, 2014




HEE 5 EEE Reading List

B BAR—LR— Websites

HEEDHR—LR— Websites of Laboratory
https://www.cat.hokudai.ac.jp/hasegawa,/

{#§# Additional Information
SRS, B, LB L OEB L O BB kA A T A e R AR ET D,
HUEE ST 7T A8 T A BIMA BN R E (2,

WRETr—Nm&E 52,




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 2026 B[4 2| &S Course Number 094106

HAM Semester 17 (B —2) 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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

EE D) WEILFPE (s b= — AR H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 0 B

INYE—R -4 Small Category Code, Title 0 o1z

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
EFHRREE  HE-VAYE  EEESHERE eI AR MEFRIS RN

22 B4E Course Objectives
B T DORACFE /2 LN oy FedH O Bl L7250 F O AL IR BB O FFR E B IR BB S OB L % (b RO Rz Iz DV
TS,

FI|3%E H4E Course Goals
3 FOEF IR IR EOME LR EED D OB ~ 7B b Sl B 22 52 L1280, LRGSOV E LB S 0
KBRS 5, F7-. BE T 20 et HREO B ka2 28 35,

£ 5HE Course Schedule

B T DOIALF 2 BN, ZOFIHIEEL TONALESOLE0M Y - DA NBLG e & O Y B b 2 B 15 O B A2
S, FOT20, 8RIDFH#RITI VT, LLTOHE B A BRERICRRL T,

DAL DAL ZEONE ST 2) Fhkd — R IR BB L EhiE = EIURAE 3) SRS R (906 - VA E) LIRS S5 R (PNER
R T A2 75) 4) WU EZESE (85 - D A ) AT MV ORHBE AR MVEHI DAL DB L2 5) 43 YTl %
WART IV FEICUNER | TS T - He b B RIRBRFHNE 6) AL EMIh 7) EFHEEFBE) 8) b o i feimhfst

#FPE (FF - EBE)EOARAELESE Homework
RIS T D AERE R 7o R AT L O B L O JRIE R E E L,

BT D B #ELF % Grading System
P OB (30%) . FERREE (20%) . FHIRL R —FDNE (50%) 128> TRHET 5,

= ERBE D FH Other Faculty Requirements

TF A FF Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

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

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

WET L —NIEET DL,




FLB 4 Course Title

and Discovery)]

oAb (b B R FR556) [Molecular Chemistry (Advanced Chemical Reaction Design

5%REH Subtitle

EHE# A Instructor I%

7% [JIN Mingoo] (ia A /~—3 a BIFEHREAL 2 RO A AT 2T L)

H XM E Other Instructors

= &&[Mm GaoJ, SIDOROV Pavel[SIDOROV Pavel], iT J&E®&[JIANG Julongl, 77fH %0+
[AKAMA Tomoko], LIST Benjamin[LIST Benjamin]

F1 BFERI Course Type

BAREE Year 2026

B S Z|ZFES Course Number 094107

HAR Semester 25 (Fk 2 —2)

B {51 7 Number of Credits 1

RERE Type of Class #Hx

Y& IR Year of Eligible Student = ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_ELMOL 6201

K43$EI1—K 48 Major Category Code, Title

CHEM_ELMOL Chemical Sciences and Engineering Elective Course
for Molecular Chemistry

EE D) WEILFPE (b= — AR H)

LR JLa—R:LRJL Level Code, Level 6 K7be (- H) SR GERIMZRNAOFR B | IF5tHaE
BH)

th43#83—K - 4 Middle Category Code, Title 2 PR Mo

INF¥EO—F -84 Small Category Code, Title A

EE5§80—K - §5& Language Code, Language Type 1 HEECTITHRE

fth IR BEEZE DRI E Availability of other faculties 17

## B E 1§ Other Information

BEEA Class Method 1 ximf 2R B el m o )

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

2% 0 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.

FI|3% BH4Z Course Goals
The main goal of this course is
methodologies”.

“"Knowing the molecular chemistry research fields with experimental and computational

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

molecular dynamics in crystal”,

$2 % 5@ Course Schedule
The entire course contains four sessions as below

1. Advanced course: Introducing Photocontrol to Molecular Systems:
Mechanochemical Reactions: Background, applications, and computational tools for analysis.
Force—modified Potential Energy Surfaces (FMPES): Mechanochemical reaction pathways.
Expanded AFIR Method: Case study on cubane decomposition, development of new mechanophores.
Ball Milling Reactions: Structure prediction of multinuclear complexes involved.

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

éﬁ&%’_ﬁ_‘ (FE-BEEVFEORHBESE Homework

Basic knowledge of chemistry at the undergraduate level might be required. And, the students who got the introduction course




bR AR A AP : CHEM_ELCOM 5271) would be encouraged to have this advanced course to boost their skills.

RSO EEE LT % Grading System
We will give a take—home exam with several open—answer questions for each session, that students have to submit before some
deadline.

fh S IMBEE D EH Other Faculty Requirements

TXRALEFE Textbooks

EHIHTERE Reading List

B BAR—LR— Websites

W ZE DR—LR— Websites of Laboratory
https://jingrouphp.icredd.hokudai.ac.jp/
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 LA (5B S) [Molecular Chemistry A (Theoretical Chemistry)]

FE=REH Subtitle

H{F# A Instructor HIK Mt [TAKETSUGU Tetsuya] (KZF#FEER 08B

$H LB Other Instructors | FijH HE[MAEDA Satoshi] B2 5ER), /MK 1TEALKOBAYASHI Masato] B2 72 [7),
A ZE[IWASA Takeshi] BRFF4EPE), B EHIHASEGAWA Junyal(fil iR} F 0 9%
A, fRHE @ [IIDA Kenji] iR 2HFZERT), =% EIMIYAZAKI Ray (it R -2AF2EHT),

& fB[Min Gao]

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094108

HARS Semester 15214 B {7 Number of Credits 2

B EMRE Type of Class e FERER Year of Eligible Student ~

WE&REF} 25X Eligible Department/Class

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

K52 —K -2 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

sG] WE b F iy TbF=—2FH)

LAR)La—K:-LARJL Level Code, Level 6 Kb (1 M) HPFE A GERMZNAEOFR B | AFEHE SR
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INDEO—K -8 Small Category Code, Title 1 515 A

& 83— -5 & Language Code, Language Type 2 HARFER OBEFEDNSAV A NVARE LB R ERIHEMASFE (R
ARFEXITIEE) AR E T D

=P ERBEEZ DA E Availability of other faculties = 1 7]

## B 1§ Other Information

BERMEA Class Method 1 *PEE R B (O )

F—"J)—K Key Words
Yab T —HR, S aEE, ~N—KN— T HRRA, BEIBESER, R Ay RS —itfl, KT
/LT RVE — i, RENEIROIRE, ERREE, IGHRERS

2% 0 B4E Course Objectives

Bk 2 I b E R E ) T LoV TTR—RIZBREL, M A MEOH DB TR~ LRBL TSI, BB (LN RCT
O—FEBETHIENEDD TEETHD, KEHETIE, TOEEELDI Y FHERELT, EFIREHR, "7y i
X — i, IREIEHRHENL OB, SUNRIEE) 1 F OB BTN DN TEE 5,

Fl|3%E H4Z Course Goals

B OFGRL IR D EB S =L T o — X, BB, 4 T#uE, B, BENREEE R, N7
TR — i, N5 TR OIRENEHEER, SOSRRIE) I OWTHFT 528, ZORERELT,

1. BREAL SO B T 2 2 T EH RIC OV TOA i U B cx52 8

2. I FRHEY TN FATL, RERE BT D720 ORI ESHZE

ZHIEET S,

£ 5HE Course Schedule

1. vab T H—IEK

L AL—Z—1THIR, T HE
NP = Ty B

. B T-FH B GR & B UL B SO R
CRTF U e L R L E— T
ERIRRE, EA S AT

. dfll/\/°j‘y/\°‘//\/(<7~—-ﬁ1u
. IRB [RIERHENT O BRER

9. RIGHEIKE) 717

10. BRI AEHL R

11. filfEa A

12. Ty e PR

0 NN O Uk W N

#HFE (FPE-EE)FONELSE Homework
HER OB OHE LS RN ICOVTEDHDILICHHEETHIL,

AT B EE LA L Grading System
JRRAIEL T, BREEHOTEILL EO B & AT O S L35, FEREE(30%), LR —RN70%)IL-> Tl 95,

=SB B DY Other Faculty Requirements

TXRARZEFE Textbooks




FREIEEHE Reading List

S BRERO R KMER, ERAE A ENE, 2002

PR 3<TE5 B HEFHAREX F—R~v=aT7)V ERAE (BE) | Rk GRE) skt A =747 47, 2015
ERENREIEIC LD B TL SRR F B e, R (i) ikttt A =707 12, 2025

B BAR—LR— Websites

2= D FR—L~_R— Websites of Laboratory

{i§# Additional Information
BET I —NIRIETDHIL,




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

FE=REH Subtitle

F{EHE Instructor A TEHL [SAWAMURA Masaya) (KB B2 i 22 07)

8 4%® Other Instructors | /K P FISHIMIZU Yohei(BEF 7250, #1 M {H7EIMASUDA YusukelBES#HFZERD),
(i HE[ITOH Hajime](LAARFZERE), AL #5=I[KUBOTA Kojil (LAAHFZERE)

1 HFE3 Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094109

HAM Semester 12481 Bi {78 Number of Credits 2

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

W&REF} 25X Eligible Department/Class

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

K52 —K -2 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

EE D) WEILFPE (s b= — AR H)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 E5R
H)

i 93¥H0—K -4 Middle Category Gode, Title 2 BT 4@

ING$EO—K -4 Small Category Code, Title 1 b A

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARE B RIERITHEHSE(H
AFE AT IFE) R E T D1

= EBEZF DA S Availability of other faculties = 1 7

## B 1§ Other Information

BERMEA Class Method 2 XTI ER B (—BiElE)

F—")—K Key Words
&R AR SORRE ARG RRCERE FRERISROME GRS IMEY il b

2% 0 B4E Course Objectives

(BE— L) A AL FOMEERR T 2Dk % 72T THSEBR G BLFDNESL o TNAIEE RS EEHIT, EBEGEE
RO G- T B HE IS Z RFERNIERAEL, FTSOG DX F O OB ZE 15T 5,

(B4 —L) &R — RFEMBAOBREME, WG RILEMOERERIL, BRI ROBEIE LRSI LU — R AR
BT DAL T, AEERILAME WO EEHA AL~ OBRARD L R LT 5,

FI)32E H4E Course Goals

(BFH— L) BB RERICB T DL E R F— SR A OB IOZ O RIGEE 5 FE OB AT SE R
R TEHTL,

(B & —2) IR OB EER Y BB FIC RO T ZEOH R WE AR S BIL A DO AN TIEEFI I OWTHESEIEE
HAZELT 5, & BA R I OER S BLS Y OEE LRI DWW TERRE T D LRIRFIC, Y— R R~ B FHIZ
DNTHFES,

225 Course Schedule

(FH—2) FIZFROEBICOWT, BREICH > TRELHED S,

HHER RO (1)

FHEER - O (2F)

BB T VNV EE R DA ARG (97E)

(BH—1)

1. BREABERYREEALZIRER T8 T UNOARF K E S 1

2. EBEBERYNERERE T & TSSO ERFBALE 1T

3. EBBA BEERE ML AN WA a2y TV ISR Heck SR E DR % — REFEDTER IS LR B A B O R ~D
FIA T

4. BRBABEEREAEANZ WD a2 Ay TV Z ROERS Heck 7RE DR — R RS BTG &R 5 A B A R ~D
R 1

5. EBA BRI AN WS a2y Y TSR Heck ST E DR E — REFE AT R B A A R ~D
FIA I

6. EBLB N AR AR A LTSS O LA A R ~DOFI A 1

7. BREAR I N BEEZ R LT SO0 OB L A A R~ DFI H 1T

#{EEPE (FE EE)EOREESE Homework
T HRERBRERED LK BIOEREFIICE 2L BL TRLZENEELL,
138 R E R/ — ML IS, BENROMREEIT,

AAESTE D B #ELF % Grading System

70% L O WA MIEET S,

(FH— ) kR BRI L0 REm 32,

(& —2) 1 E#RER (30 %) LEfEFER (70%) IZLVFHI 5,




=P ERBE DS Other Faculty Requirements

TX AL F # Textbooks
TR 2B B DAL HE3MK L. S. Hegedus 2 - A H-E — 51 : ELFR A, 2011

EHIHTERE Reading List

B BAR—LR— Websites

W ZE DR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " orgmet/
https://itogrouphp.eng.hokudai.ac.jp/
https://www.icredd.hokudai.ac.jp/ja

{i§# Additional Information
FHIZBWT, A LFICETERBIOEREZETREL TWDIENEELL,
R ZE DS A 1% ELMS @ MOODLE ZFI 45,

BET U —MNIETHIE,




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 2026 B[4 2| &S Course Number 094110

HARS Semester 25 (& —21) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BHEEERD WAL FEPE (G T = — AR E)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INERO—K -4 Small Category Code, Title 0 JeHA b

EE5§80—K - §5& Language Code, Language Type 2 BARGEK OFFEONSAV TNV, SBFERERIHEASHE(E
ARFEXITIEE) AR E T D E

=P EREEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 *PEEZER B (O )

F—"J)—K Key Words
WYEN 3, BN, AL VA, SOGEREE, BREESS, KRR S, =RV —hR, iy T A%, BE k%

2% 0 B4& Course Objectives

IR FARBIRDO KRB E R E DL Z K BT D SE s 22— —5 L, 2 ElE L TS B L OGS eR
HEF ORI T D, IBIT, T — LSRR E SRR ET D FE SR E S 2L —a OB BRI
WA,

F|ZE B & Course Goals

FUSEREDY TOWEINIL, = 2N —IN 2B NG 28N O Pl 2 Fo o B RL, IRV TAZ L DR R R Y E %
WSS REL T iab—ar L, RRSRFEEM T ZNROBMRREZBE T 5, EBIT, KR — FUSRORE G % B
(CL TR = REF RIS DDLU AT LOBF N TEDLIIT8D,

12 % EHE Course Schedule

B (1R ISR Eh0 TOMEIN S OF HIEE .,

L EUAAE IR (1 [ED): MGEREDY TO T ZVE — I O FHE L,

AR (1 1ED: ROSERNTHENE 32 UG O b F R IE O FH RLE AR

CRORHEE (1 [E): RSB 2l — gy O IR B B I SOV TigL,

. AR DOKRELKWEHDOKSamT 2 —X—OHEE (2 [B]): AX U OKREKWEEZMESISEEEL T Izl —ray
U, BUSSARE R T 2N ORRIREE R DD,

6. FUbars ol —&—OfEHE 2 [B): & EMERLEBYLERIST B ERIZOWT RS 1oL —F—2 4L, =L
F B EERERICT DD DOEMFERE,

Ol =~ W Do —

#REEE (FE-HEBE)FORNB LS E Homework
LRONEEIET D LCH LN RO T ORI, TEEMRLT D, Fe, HBOBLHE 21750
T, BRI OV T B ISV BR A TRD 5, 70ds, TH LA 2 HZ B 212479,

AEEM D E#EL A% Grading System
B BT TN T DL R — e/ N T ANOFE R DR RE AN T 5, REMONFRIZL AR —RORHE 50 % &/ T A
rDORE 50 % THY, FNHEEOETEEED 90 SLLE:F, 80 UL &, 70 ALLE: B, 60 AL E:Ared5,

=SB B DY Other Faculty Requirements

THR-ZFE Textbooks
BRFIRFRRER T, MRV NER T D,

Handout made by the instructor will be delivered.

T X Reading List

S BAR—LR— Websites

MEEDHR—LAR— Websites of Laboratory
https://chemeng—hokudai.jp/




{i5#% Additional Information
b T2 - B RO E R O Fep a5 3524,

WRET o —Mm&E T2,




F1 B4 Course Title 5y A (a2 T %) [Applied Molecular Chemistry (Process Engineering)]

FE=REH Subtitle

E{E# B Instructor %M B [TADA Shohei] (KRZFPt T #0808

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094111

HAM Semester 17 (B —2) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F731)2% 3—F Numbering Code CHEM_ELMOL 6102

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

EE D) WEILFPE (s b= — AR H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

EFﬁ‘ﬁ:l—F 4 Middle Category Code, Title 1 T

INY¥EO—K -4 Small Category Code, Title 0 4 T4k

EE5§80—K - §5& Language Code, Language Type 2 BARGEKR OFEGEDANAY VAR, S B R ERIHEHASFEE (B
RGBS NLTEGE) B TE T DI

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—"J—F Key Words
k¥ 7 vtR, TakALIalb—ray, ik, 7otRre—, RFIEE

2% 0 B4& Course Objectives

{EFEFEEAL 2 —F =2 ALFE T ZO RN S A TN TEY, 2o a—% —Hif_ kT oAz
THETCTRHRAHASCT e EAD I Ia L —vay BNA[RETH D, RiEETIE, B O(LFE T oA 2L —F—Thd
COCO/ChemSep ZHWWVZHE 2% H DAL o —F =TT, RESNIALFET R ERIZ DN T, YEIN SR RLF—IL
X, EBIIFREEOF - FHEE TR D, 7B ADOM AR b TGA—F =R BN —RF 72T, ik
FZ, Il 7 a e AR ER LA BT,

ZI|5%E B 4E Course Goals

T RAERER T A5 TR, Kb LRSIV T EERALI2L —F—COWE I L = L — I N B 5 L9512
T2, Tt AR I I 2L — 2 — T IOHEEEL, :zz/we—{e%g:zm%ﬁ N7 RO RECEIT D T IEEEST
5O

£ 5HE Course Schedule

P IE 20T,

#F51~37TIE, COCO/ChemSep DIEWVTTEE5,

i##64~8TlE, COCO/ChemSep Z4& AL . M/E IS L= RN — IS AT 5,

1. COCO/ChemSep %4 H Dot 2—Z—ZA Ah— L (% Ziff:Windows Vista x64 or higher. Mac IZR7]) + 7Ty =
KR HAE

2. X7 ARGARZ AT R+ ZR R (T LD 7K

3. ALFEROE T e AR

4, a7y —BIL OB RO = 3L — UK
5. A s g B L OVE R G gs O Frl
6. FREIEC LB AR B O fE AL

7. VA7V TakADE N

8. R MEFTAM

EFEEE (FF-EEFEDOAARLS E Homework
ERERABICOWVWTLEIOFERIC X 2R EE B Z2IZEE 17528,

AR B EE LA L Grading System
A REAIL, & BRI SN LR — 1 (100%) % Bl SR B 2 31l 35,

=SB B DY Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List
BIETHESMEF oA 2L —%& ¢« 7)—3 32 —& COCO/ChemSep & Excel (L AMEVE /GHHEE . (L T3S Mm:
a4, 2018




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

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

{##% Additional Information
KR T, HFH DI B 2—#— (Windows Vista x64 or higher) IZTif B 2179, COCO/ChemSep DENEBREEIZH -T2
Ea—&—% 528,

WRETr—MIE&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 2026 B[4 2| &S Course Number 094112

HARS Semester 153 (£ ) B {73 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BHEEERD WAL FEPE (G T = — AR E)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INERO—K -4 Small Category Code, Title 0 JeHA b

S iE0—NK -5 Language Code, Language Type | JEFETITHR 3

= EEEZF DA S Availability of other faculties = 1 7

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
ZHEME, W

2% 0 B4& Course Objectives
LB o AD R CHRHI S LB BRI AL T 57 o AD ARSI LA BIELT 5,

FIZ B 4Z Course Goals

1. WAENEZD R BfR 5L

2. WA RO P EEEEMRELZ OO B OREHEE E RIS TEAI5107252 8

3. — RPN RI SN T ERE R A A EMEL, Zhbd AW TRAEERBROMBYT N TELHINTRDT L,

$2 % 5@ Course Schedule
Ao X CHLIE S v A THERM L E T,

G|

WA BIG

ARG G A &2 D BE L

W DA =K

. WA SRR

WA RS S (Henry 2K, Langmuir 20)
. WA S B (BET WA R )

. aBR

O N O O = W DN~

#{EEPE (FE EE)EOREESE Homework
WEOTNEATEEH (BEER, 330 OUETETA, REKTRIZFELZEHBIZOWTEEL, 7 XONF LR
TAZEIC LR A TRD D,

AAESTE D B #E LAk Grading System
JFRIELTC, RO 7 B EOHEE BRI O S E T2, (1) FERERE (20%), (2) 7A4X(20%), (3) KT AR
(60%) IZL> Tl T2, ZARXTIIIREDT —<ITHOWTOIREDOIREN 2, RER TIIAR B OB 5 E LRI 5,

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

SMBHR—LR— Websites

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




HEZEDHR—L~_R— Websites of Laboratory

{#§# Additional Information
AEFROPMIIL, FEL VO, WkBgEs, %R, sl v R, W, Wag) B354
WIEET D,

i




FlEH 4 Course Title I 5y A6 (53

Engineering II)]

7 o 2 L5 1) [Applied Molecular Chemistry (Separation Process

A &TER Subtitle

EHE# A Instructor

KB B [OGINO Isao] CKZFe LEmF5ERE)

H XM E Other Instructors

1 HFEA Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094113
HAR Semester 15480 () B {51 7 Number of Credits 1
BERHRE Type of Class e FIREENR Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELMOL 6101

K43$EI1—K 48 Major Category Code, Title

CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

BAES S AL BBy b= — AR )

LARJLa—K-LAJL Level Code, Level 6 KBt (Bt - FHMER) FHMEE ERNZ2NEORE | WFstisEst
H)

th43#0—K -4 Middle Category Code, Title 1 L%

INERO—K -4 Small Category Code, Title 0 IS5 FAbE

B #E3—F- 858 Language Code, Language Type | 1 SGETITHRE

= EEEZF DA S Availability of other faculties = 1 7

## R 1§ Other Information

BERME A Class Method

1 %52 368 H O i oo 7))

F—")—K Key Words
WG 35y fE, =L — AT, CO2 Sy,

[ERZREENE N =

. WEBE), #U)F

2% 0 B4& Course Objectives

AR TIL, WA THEE L, B
BHNTF S, CO2 4
ORREBEIRTHIEE BN ET D,

EENR

L ERE), B, AL — T, 22D DN
%E?QJ:U%EEW” HE( AC) ZREHIRFHI L LT, FEIFIL T e 2E T Uk, SHIIEFERES AL

H (ML) DEEfER R

FI|3%E H4E Course Goals
(1) 4

GBI B9 D AR R A PRAR L | W 2Dy BEEAT L S TE DI T 5,

(2) Equilibrium-staged separation & Rate—controlled separation X534 5Z&,
(3) WA DBEE =R NX — OB RO L, B/ MEFICE DA =R X —LE T T RO = VX —{E L B % B

[pRatatan

(4) WAL T ADET MUEF AL, L AA L T WAERLMEAA L 7 W AE 7R E O R F e B 52 L,
(5) ML ZHIWCRAE T — 2 Zff# L, ey —hET VAL, £ OFEZ T8,
(6) MOF ¥t L2 Dpsi b F51 4 A L LT, JEAE B O E A~ D IOV TR Z RO DL,

12 2 EHE Course Schedule
LS HET T A He i (4)
LB e AR

L WE TR M E B B L
CEE (g ae 20T T L)
.CO2 %
L EE (B Sy Bl 3T AR )
BRIV NV—TFRESE

OO\]G)O‘I»-BCADNH

H&7 T ADASEE | WA BE DL EST)

in (iR Ny L R e E T o RO = LR — 1)
W& %ﬁ7m’zX(%§T—@a BPRE, RN &, WS EDFEAR)
(JEHL, LDF &7 /b S 3Bl &3 B AL o> X B1])

Sy BfE & B ZE SURIIY (A 7 A7 B SR &L CD DAC &% D T2ERyfRE)

#{EEPE (FE EE)EOREESE Homework
FEOFNIT AN, BAEEH(EEEE 530
AR RS Z LI K0 BB A TRD D,

D% Y E T E TR IR T e, FTo, RETHE LIZHBICOW TR

AAESTE D B #E LAk Grading System

JRRIEL T, #ZERED 7 FILLEOHEZ ARl ORMEE 5, (1) ZHERE

(309%0) 12 &> TR -2,

BEC(20%), (2)FREE (50%), (3) FEERDHE R

=SB B DY Other Faculty Requirements

TH AR -BFE 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




HEE 5 EEE Reading List
AL T2 AR, FREF SCHL R PE2EXZE, 2001

SMBAR—LR— Websites

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

2= D FR—L~_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/catal/

{i§# Additional Information
AEROFRIZIT, T~V O, Bk Blgan, B, ZU o e (R, v, W) B3 2 mmike miEE
T5, W0 R OBAEME B 32 aH/ T ENEEL,




FLB 4 Course Title

ISy AR A (kiR E) [Applied Molecular Chemistry A (Catalyst Design)]

FE=REH Subtitle

E{T#H Instructor

1E/K WF— [SHIMIZU Kenichi] (fRELR F0F 52 AT)

8 4# B Other Instructors

BERERE FEITOYAO Takashi](IER FHFFERT), 295

FEE[ANZAL Akihiko (iRl 2 HF 78

D)
1 HFE3 Course Type
BASEAERE Year 2026 B EIZFE S Course Number 094114
HAM Semester 2751 Bi {78 Number of Credits 2
2 ETEE Type of Class ER FERENR Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELMOL 6112

K45 —NK -4 Major Category Code, Title

CHEM_ELMOL Chemical Sciences and Engineering Elective Course for
Molecular Chemistry

FRERE

RAILFBE L7 —AFHA)

LARJILA—FK:LA)JL Level Code, Level

6 KRR (51 - FEPTE) TR H (BRI NEOFR B | BF7ER SR
H)

i 93¥H0—K -4 Middle Category Gode, Title

1 T

IN3$EO—F -4 Small Category Code, Title

LIS A

E:583—F-5%& Language Code, Language Type

2 HARGEROFGEDONAV L TNARYE, Sl B R
ARFEXITIGE) AR E T o

ERIHEREHEE (A

= EBIEZ DA S Availability of other faculties

i)

## B E 1§ Other Information

BEEMEA Class Method

3 SEERZERL B B )

F—")—K Key Words
ikl v, Rmfbss, BREAE, ROSHE R, T35

2% 0 B4E Course Objectives

[ Rl i (AR EE)— SR ) D FR GBSO E A (2B A o ORFSE A BRAR L, H HIFSEA EEE T 2720101, Rl ik

ROMEIE M D i 3% T A 3 D BRSO W BRAL P 2 B S <A RS D BRSNS R A R CThr D, Kﬁﬁﬁa’fi I, BT

KOG FE 5 EARBEATF TR O BAGR 2 BRAR L, 2/EN B BIEE L3200 U CE R B R SHEE B85 k%ﬁ*ﬂﬁ&

95, £72, HEVEHET AL, (L2325 A A2 T EiF 228, FAESITRT A O£ 5052 A )72 [E] (4 i i B
LB AR EHEEHZ O W TR T 5,

FI:Z B4E Course Goals

RIS L B SRR v T 7 2B —al, B, SRR I O ER B0 B2 S e i it & BRI 2 BIRE O 1 12
TR D, B/ U IR E 765 717 % 2T D7D, FAE B bORFIEC R O it U e E OEBIFRREIZ 351 D fid:
OAE A B FH R #HC F%é?“57"1/€‘/%~~‘/5‘/%1790 Fio, AR, Ak T, 77/(//7“75/1/2/\52, PREHE
M AT 2, PEHT AFALAEEZ 351 DB B/ 7 a2 % 2O, (LA BRI « =L — 5 BRI BT DA O 5 E1 A
BB DEIT D, BREGBHER, LB T —ar, BRISEOENETIZoT5,

12 2 EHE Course Schedule

. A i D 4T

. FRBETEME O RTAR 5 v

R OX XTI H)E —a ]
DX YT 72— a1l
. BRI O EHES

. iR O L T IR

. flfE B O RS

. TR

. BREE LT Dl

10. ALFABRELD & A 201 F L fiut
11, fb8 G oo dlyd bk st

12. V= I AR — L fiht
13. L F—ar

14, FL¥orF7—ar

15. HIRHER

O N O O =~ W DN~

©

#HEEE (FE-EE)FNDANB LS E Homework

A 7 EOHEFRTIE, HFHTIEREZHERNC ELMS IZ7y 7 m—R3 50T, FHF 7 a—RLTERTE2L, KEROT
THFEHED T O/NT AN (BHERF TSR 2175720, RADPBIUTE RO T E 2 H#E T2,
BAOFEFRTIE, FANCEBRI 7R TEOT, BENFICOWT T E 2T T5, #3551
Ty a—RT50T, TN AWEEEEITHIZE, LEISUT, EE L CREMELZRTSANDD,

\Z&E % ELMS 12

RS M D E#E LA X Grading System
AR (50%) , ERIEIEL (50%) (2 KDHK§5,




=P ERBE DS Other Faculty Requirements

TH X %% 3 Textbooks

B E 5 EE# Reading List

SMR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://www.cat.hokudai.ac.jp/shimizu/

{i§# Additional Information
BET I —NIRIETDHIL,




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 2026 B[4 2| &S Course Number 094201

EAME Semester 17 (B —2) Bifs7 ¥ 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

K4 FEI—F -8 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

EE D) wa b FrWE b= —2FH)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 0 B

INYE—R -4 Small Category Code, Title 0 Mg b=

EE5§80—K - §5& Language Code, Language Type 0 HAGETITHORE

=P EREEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J)—K Key Words
SR, AR, XERRE, R EAER, BB EIREEAER, KBRS, NN, BB, BEKS, T ER)

2% 0 B4E Course Objectives

DT, JRTOEEERTHLERE GG LT, 7M1 I O AAEH & ik - B ae - PO BILRIC OV T
fFED 5. Fiz, o THEDE O EEECE T EDNE D INTYHEIZE - THODD, #idH TON T O K n0E B %
RGN DE DI TEDDE BT 5.

F|3%E B 4] Course Goals
S YEMEINE D ISR BRI C Ko TSI, ENRE DI 72BN D EBIEL, /5 L~V OO E R GEHC
ELEAM S ER T2 HIELT 5.

12 2 EHE Course Schedule
3 THEWE ORETE LTI DV CUL F O H 2 A% B> Gl 1 5.
L. 5y 1 O LAk i O xR

Ay T b RS, RIFRIEDHERL 2y FOE DEHRBEHRITL > T EDD, TRRIRBLS /A OIERL, fEfTh oS FOREF
HOFIICOWTEHER T 5.
2. oy EAER &0 T-BLS

BB ENE BAVEH K ERS A SO0 1 B A ER B REEICE DIREEBE 52 D0 EBN T 5. £, 5hls%
HE DR EHT W TR 5.
3. S FAE RO B IREE

HEZ OB, BFF U BLOT =4 7V VOB HEE (SR EE) DR SEHIZ DWW TR T 5. BATS IS A
FEERIC BT D E-A A ISR, A5 5 T OIERBERIZE IOV TR T 5.
4. 53 FAERR O UG & TEE)

P COALREEUR B Oy FIEBNAFAA 35, fdh T O RS RE B A5 I 13 S U\ Tl O RO ICH AR CE DAt
4 %.

#REFEE (FPE-EHBEFODRNB LS E Homework
WBML O LM FREZ R —AILIGEERR O T, FAlSE Y NA LS B B0 EEL TS, MRE NI SN Moodle TA
FCEL. BB THLA—NEERREND.

AT B EE LA L Grading System
FEBIZR S IE DY, $2ERIE O TEILL_ EO WS & AR O &ML 35, SR TSNV AR —hONEIZ I > TEHHE9
)

7_'.=F7(|~ ZRlEF Textbooks

FEE 15 E HE Reading List

HEZEDHR—L_R— Websites of Laboratory

{ig# Additional Information
BET I —NIRIETHIL,




F1 B4 Course Title WAL (F )T A A BHEF ) [Materials Chemistry (Materials for Nanodevice)]

FE=REH Subtitle

EF{T# 8 Instructor FE —# [INAGASHIMA Kazuki] (BB T-FHERETIMBIV—F /70 ay —ifsttr»
—)
{H L4 Other Instructors | #%H 5 FE[YOMOGIDA Yohei](EE -7 —1/77), il #ZEIOKA Sayukil(FE 17—
+I77)

f1 HFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number 094202

HARS Semester 157 (2 —2) B {7 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMAT 6002

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

EE D) wa b FrWE b= —2FH)

LARJ)La—FK:UAJL Level Code, Level 6 RFEPE (&L B HME E BREMZRNEORE | IFRHEER
H)

th 5343 —K - 44 Middle Category Code, Title 0 B&

INYEO—R -4 Small Category Code, Title 0 Mg b=

S #83—F - 538 Language Code, Language Type | 2 HARGEK OHEFEDONSAVAINAZE ZiE RERICHERSE (A
AFE UL IERE) R E T D%

fth IR BEIEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

FBEEMmAX Class Method 2 &R R B (—ERis )

F—")—K Key Words
LU= A TAA R AR BT ML, =R B, LR SR T U TR, i, bk
M7, [oT, AE . FE ikt

2% ? B4E Course Objectives
Z)E R BT — AR UM B R BT B E L RE D BRI O W CHRATRD AL B E T 5, FFICARHER T
W, Ty ha=g 2R M WIS DT R EBIEL L Sy AT i W RN, ARRERR T, T ARG O W TS,

Fl|3%E H4Z Course Goals

1. TV NR=I AT SAAD FEMEL 2 D8 BEO T TR BB OIS (ERL - B RE R 8L - S E 2 2R 52,

2. R KA RO Tl S RO I ME I DO W CBR T D LI, e L I b e = R F JRPEL e TN ADBE DR
FHEEEE S,

3. T ER T N A A& R RS Z 31 DR E L BEO MBI BT DR AR ERAR DT= 012, MERRFH B L O FE
SN BE A R iR A E ST 5,

£ 5HE Course Schedule

L/ bha=g AR B OREERE L - RN B 2 BB O T NA RIS RS TRIBIASHBIL . /M EHZ LD el 7 e
I ARFFECHONTONIRT<GHERT D,

WA taxrvar

Q)T ARNF =N REFH YT R

@)=L b= AT A ADFEREL S H

@)L rba=s 28 Foh—RosEEPLELT

(B)RAEFENE AT D B & R s

(6) B & A A

(MEgb =L rha=7 A F

Ot F BN LD F L7 e 10T Bl - RIS

#{EEPE (FE EE)EOREESE Homework
ERRTOBATE R 2L 1L B30 B ORI 210 35, #BRONEDO RGN TLR—NMEENRIND,

AR B EE LA L Grading System
FRIELT, #2EEHO 7 L EOHEZBERHMIOR SR EL, /T AR LR — ORI LR35,

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks

BB 5 EE#H Reading List
MR TSN ZA— R GR & 7 o AT, S M. Sze: FEEXE
EARDE A& L, P.A. Cox: B & AR




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

MEZEDHR—LAR— Websites of Laboratory
https://sites.google.com/view/nagashima—lab/

{i§# Additional Information
BET—MNIRIZ T DL,




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

FE=REH Subtitle

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

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

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094203

HARS Semester 25l Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

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

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

BHEEERD wElbFHEWE L= —2FH)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INDEO—K -8 Small Category Code, Title 0 W b

EE0—F - E & Language Code, Language Type 0 AAGETITHRZE

fth IR BB E DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 4 AR B GEROA)

F—")—F Key Words
F AR EE . T TNVNAA T T A, K E, AT

2% 0 B4& Course Objectives

TTVT WAL T AT ATADIEME LT BT NNV TR T 5,

BRI TITN AL T~ T4 7 ARG D EN T D72 DEREREEL, ME filiER 27 — 2Ok U CF —H Al Bi(7 —
oV ) BYER T — 2 AL EFRAT . B DY LB 7R L B OIS | T — DR L - il A SR E - Ak O h
HATELMAEBLI L AET D,

T — BT python SEEETR ., 707 I3 TRRERNED 0 DBIEH LD T —F B EHAMTIC DWW TR T D,

FI|3% BH4Z Course Goals
BB EII~T VT IVAA L T A~ T A7 ABITLEARMN T — 2R 2 2B E L, T — 2 Di k- il 51 - Fnsk oo
HRTELIDNCRDIEEBRIET D,

$2 % 5@ Course Schedule

W1 v TVTNRAL T+~ T 47 A E
HWF 2 T —HLT —HEiNE

wF S Tk

AR 4 B A

HEFE 5 FEMUE 1 S

TS 6 HRMTE 2 B

AT BENCE 3 Bl

HF 8 LAR—b

#FPE (FF - EBE)EOARAELESE Homework
LR —MNIFETHBALZAREZ T ODICHBESND 20, FERITEE T L2055,

AT D BEEE L L Grading System
AR, LAR—RET B,

THF AL -ZFE Textbooks
An Introduction: Materials Informatics and Catalyst Informatics,”Keisuke Takahashi: Springer, 2024
THRAN ZEEHEHLRN,

No text book in the class.

FEE 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)]

A &TER Subtitle

HEHE Instructor /RIS B [KROMATSUZAKI Tamiki] (FE1-RHAWFZERT MBS ARG FEF 5L 2 —)

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094204

HARS Semester 25 (& —21) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

BHEEERD wElbFHEWE L F=2—2FH)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th43¥83—K -8 Middle Category Code, Title 0 H&

INDEQ—K -8 Small Category Code, Title 0 W b

EE5§80—K - §5& Language Code, Language Type 2 BARGEK OFFEONSAV TNV, SBFERERIHEASHE(E
ARFEXITIEE) AR E T D E

=P EREEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 *PEEZER B (O )

F—"J)—K Key Words
LR, FE-Alr, SEES), 17 R, M | Al

2% 0 B4& Course Objectives

MBI RPN ZSE, DR 2RO CRUE 2 A 2 D2 L2897, A7r—/VZ% 10 @ 20 3 (R
(T DLIE) IZE B2 D03 FHOF TOXKEOTEG R T-OBEEL CTRERICE 2 ATENTED, Ll BT ITBIMHEC
FAEAFEHL WD), FIHEZIZA DD LT LT TR RN ES T TR TERLR D, BVMEFOER D7273T 1900
FERPIBEIC~ L (TAV T T4 7 F—ZIOB T80 BN FERRO RO HA L TS Eofb2E) . TAV 7 Ty
I F—bIC I EASN BB IREOM &2 ELSHEET L L0, BRIRIEOISE ICHDIEIED T D ORISR
OTIHAWRLOTHDHIEEES, £, FROEHRZ A O EL TLEDRNWIIIC, I, BRI TOHEEE I2o0n
THHE, ZNHEOTAITYRLNBIESR A E OMIENRICER CEDHEHIZ2T5,

FIZE B1E Course Goals

L~ D IR 2 JHEAE & B B> DA R S AL SR 22 ) O & O BLE DI D, DWW TR FRUG IS I8 1T 2B 78 D JiE sk %
EFTIH ) AV TTZEOBLENLERAREL | (L OB TIId E BT E I TN ) 7070 B R AR 5,
WANZREUET A L M XN DB P IR BRAE L, 53 T O — BT IR FTRE /e A2 BB S FETE T 2RI T L ABZE M L IcikiE
2R RIS N TFAE LD Z LA 5, 2L T, T OB AR OTFTE  IETFENBEIR OB O e SR A4
BT D00 EWVIRIFEHI 72 BIRE MR NI T DB N N R > TOD I iF T2, F7-, TEEROIELVHE
WEE DAL ST WA IS, B8 7 LT Y R LD SS I IOV TH 25,

£ 5HE Course Schedule

NIV TR ACERIGE FBIR W NTEE X TR 0D IR ELED D, HEOBERICHBERORMELDEEDL
W REDORITG Dol R AR BER T AL AR —MENTHLLW, IREIOREO FIAT, M RICE XA LD, %
EONFIZLLTNLRIRL , BIEE DN 7 7T RIZTEHE T AhE TRIRT S,

AT BOS R S8 ) OB
« R TTAAZE A IS 2 S B IR R b 2 OGS Pl
B R E SRR O 8 BOE T DIRITED ZEBIG:
NE: v SR S
P A DAL ST A

B~ W N = O

£HFE (PE-EHE)FONERLESE Homework
HROEEER O MERITDLEHIT, iR M T AELZEEM A B 9 TRAMICEZZL TN LR —FEU TR HL T
H59,

AR B EE LA L Grading System
S CHENAEEEEMEA LT, LR—NIELD D, ZOLR— 0T, SR I AT 2 Gz Bz
AUTZ5EM% A 7 CRARMICEETZUD) 2 MR L CREE 32,

=P ERBE DS Other Faculty Requirements




TX R HFE 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.

B E 5 EE M Reading List

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

MEZEDHR—LAR— Websites of Laboratory
https://mlns.es.hokudai.ac.jp/

{i§# Additional Information
BET I —NIRIETDHIL,




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%)
L% B Other Instructors | ] BEFKEFIMATSUOKA Keitaro)J(FLEAFZERT), B2 FREALTSUTSUMI Takurol(BZ2HF 28
e

F1B#E%I Course Type

BASEAERE Year 2026 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 ~

W&REF} 25X Eligible Department/Class

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

K52 —K -2 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

EE D) wa b FrWE b= —2FH)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 E5R
H)

i 93¥H0—K -4 Middle Category Gode, Title 0 B

INYEO—R -4 Small Category Code, Title 1 e L A

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARE B RIERITHEHSE(H
AFE AT IFE) R E T D1

= EBEZF DA S Availability of other faculties = 1 7

## B 1§ Other Information

BERMEA Class Method 2 XTI ER B (—BiElE)

F—")—K Key Words
1A TEEA R B AR -85 7Ab2% - 7L - fdh - MOF - R 22 - 5HRE

2% 0 B4E Course Objectives

WBEORE OERIZIE-SE | MK - & B BE A B - AR EEHS KO G M B O RERR OB 2 572D O B P il
BT D, FEEDOINTAN—RIMBINEZ L DI TN N TR0 RO BB D X7 R & 7 T E T M oW
PR EF IS HFREHI DWW TE X D720 D FEMER 5, SBIC, B ARk - MR OB E B R L ., 5 FRIFEE/EHZHIEL
FERER BLR FHOFR #2777, FFIS, 0 TRy T — I8, T AT U %R H UTz HRRIE I . FHEAL S H DT SO AT
MAEBLL . BRI A ST I NSO BT )T I HE A~ DI DWW TR 75,

F7o WFZEL M, BB OWF RO THRAL, L2 -HZOMEB2 T, Eima DD PBL HOWIERERRNOEE 21T
W AL LT H B O 7E DR Eikim D

(OFPEHA
AT - il MOF AR 0 5y N — 7 2 AT 2 BRI B - RE & BB . Z DIG LSV CRAAT T2,

() 7AZF> %R Uiz iR i
TR AT T IS S L% o B TR T A2 F L 2R LA L 2 e 2 DIE IO W TR 5,

(111 FFELEIC IS\ AR
(CF RS AT o L L% — W SOV CIRITT % 7 ik & . RO AR SO TR T 5,

(IV) PBLGREMFHNZ L DM RO
H & OWFFEEEM LT, BUERR L LT B O RO L E#Hin T 2.

FIE B 4E Course Goals

B CHERR L2 R LB OB B 012 7O, 2 OMEZ A BEE CORENGERT 5, 7 T FEAERB LU E O
JBREE OB, BERERBUCHNT - FiERE B G T 5, B Rry T — 78 E20 OB LOVEIRS T BE 92 Fant
FFE DB ZOEE - B BLO R, IHIZENLO @RI IETE R EEIC DWW THEFCE 5, B O -EMIZL T,

BEAR L LI B & OO LA #E i CEXHIDN25, BAHRIBEIZ AT TN ERIC LD o BRI R FE T A& T % F]
HUT=AAL a2 B R S5, RT3/ X — I EE SO 2R 2 O RS ENT iR O RS AR 925, B & O Fe4E
MU T, BFZERRE O BN DO R E T DT B — L BT WML LT H B ORFZEDIR L A& CEX DI D,

$2 %5 Course Schedule
() k%G ()

(1) 7AZ T2 %R FH LT i Spia %




(1D FHBEAL RIS ST R

(V)RR LT B & OBFZE DR
AREAEL T, RO T M AT D,

EFEEE (FT - EE)FORAEESE Homework
BETVBLO—MESBITE Y - TEEATOLELIC, HEBEEEL THARIC LD LT, B OFRIZONTDYE
— NV RBF— T al BT D, RE T RICEMERNL, FNE IR T D,

BT B2 L% Grading System

JRAIEU T, B2 M 7 BILL o i A s s D 4tk &%,

(DFHEREEE15 %), A —N/15 R - 3L Z(70%), Q) FHIRRABRASML > TR 5, £ BlOL R —h/ 18 % Cld4 B0
SEAERERE QMR E T —~ OIROVE LV Z TIN5, SHITEHRRR TIXRRIC OV COREE 21235,

fh BB D EH Other Faculty Requirements

TXRALEFE Textbooks

FEEHEFEERE Reading List
TRHEREE DLy ARy - R THZ TRLKIRNW A= Z /7 H LFIA : NHK AR, 2011

SHEHR—LR— Websites

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

{i5#% Additional Information
BET U r—MNIEETHIE,




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

FREBEE Subtitle

HE#E Instructor

$H L% B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number

EAME Semester 27 (K —2) Bifs7 ¥ Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

WE&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELMAT 6100

K45$H—NK -4 Major Category Code, Title

CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

FERTER =

wE LWL — AR H)

LARJILA—FK:LAJL Level Code, Level

6 RFEE (&1 - S SRR A GERRIZRNAOFR A | IFFEHR SR
H)

th43¥E3—F - £ Middle Category Code, Title 1 T
INERO—NK -4 Small Category Code, Title 0 S E LY
EiE0—F-S£E Language Code, Language Type 0 BAGECITORE
=P ERBEZ DA E Availability of other faculties = 1 A

## R 1§ Other Information

2026 FEEILBRFEL 22V,

BEREMEA Class Method

F—"J)—K Key Words

22 B4E Course Objectives

F|3%E B 4] Course Goals

$2 % 5@ Course Schedule

#FPE (FF - EBE)EOARAELESE Homework

ARSEM D EZ#E LA X Grading System

= EBE D EHY Other Faculty Requirements

THX R #F]E Textbooks

1 B Reading List

B BR—LR— Websites

BEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information




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

FE=REH Subtitle

B %A Instructor KRR A7 [FUSHIMI Kojil R&Fp L2257

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094207

EAME Semester 17 (B —2) Bifs7 ¥ 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 6102

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

EE D) wa b FrWE b= —2FH)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 1 T

INY¥EO—K -4 Small Category Code, Title 0 )5 E L

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
B, RS, BAIEENERE, MERSEE, EXLFREE, MhERE

2% 0 B4& Course Objectives

W/ E O R, T70bbEM RIS RIGIZ OV THRE O F B L OIS EE R OBl ROk T2, SOICHRmY
HLERLERALFE TRV JFELC IS HIZ OV TES, & B OMFFEERERIC, EXRILFEHL IR @RI T 50
FRHEFNZONWTDT LB T —ar BLUEREITIZEN TEDIDNTRD,

FI|3%E H4E Course Goals

ZDOIA—ADIE TRFIZIL,

1. REFRAEE, BER _EHE, BMEN S ERESE I T BRI FEBREEES TES,

2. BB ENRRECYE B ENETEO L7 R G W CHESfiFCTED,

3. Bk x e BRULF SOSZ R i DTS T D DIC L E R BRULAEO H# A& AT 2L TED,

12 % EHE Course Schedule

1-3. ERALFO R ; EREE, BN, I Faraday ®FEE Faraday He, =/ —Z2#, EERKRE

4. BERACHEORE  BRICH B WD, B bF L, B Ry

5-6. Sy A S SOGHSER L (BT BV HSE MRS AR , A7V IR AN —, AR 2T, N EmE
TOABEISE S RT v arb—, 7o _aAN) —, 7—aAb—, A e —F o 25508, Rt —

8. FLBr T —ar O THRY L bhi- BRI T IR AR, #EimT 5,

#BFEE (FE-EZEFEOAB LS E Homework

FHLELT, #HEERO L E T2 A TR, £, VBT —ar THEATAIEEHER DD, Hm - BEELFICEE T
DR L DREHEAE B R T D,

BREELT, BENFICH T EZR T 0D D,

AT B EE LA L Grading System
FUB LT — S a Ak BB (235 LOTRS D P (50%) LUK — el ORI OIS (50%) 1 LT
)

THF AL -ZFE Textbooks
Electrode Dynamics,/A.C. Fisher: Oxford University Press, 1996

FEE 1 EEE Reading List

BRALFREL (&) /RIS FHEERS 55 Al Bt AR, 1984

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

S MR—LR— Websites

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

{i§# Additional Information
WRET o —MZa& T2,




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 2026 B[4 2| &S Course Number 094208

HARS Semester 25 Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

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

K4 FEI—F -8 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

BHEEERD wElbFHEWE L F=2—2FH)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEQ—K -8 Small Category Code, Title 0 JSHME L

EE5§80—K - §5& Language Code, Language Type 2 BARGEK OFFEONSAV TNV, SBFERERIHEASHE(E
ARFEXITIEE) AR E T D E

=P EREEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 *PEEZER B (O )

F—"J)—K Key Words
BERE ., R, HURE AL, - 6EE, TERERIE Al

2% 0 B4& Course Objectives

SRR AL BTl F ORI F 0% BB S OFE WL > T2 e 3 I X T D, BPEFE OO RSB IE, FIZER
HOFHER LORGIEE & Fii (b T2 ENEH EROBIVD, ARHEFR TIL, M E R B O BERE I, I, B8, /8
B ORI T B2 R OW TR, 2O SRR AT = ALV THRET D, ZIOMEIO TR A RE &\ VA B
D0EBRT 5,

FIZE B1E Course Goals

SRR [ AR LD 2 7o B RE D RO SV N S B I 2 &3 T 5,

BEfG | TR, BRI LN SR 72 & O IR E A B A VR T Dk & 72 FIEA R T& D,
VERLFIE DO HAR LI DPEH AL, FERRRERE DAN =X LEFHPTES,

£ 5HE Course Schedule

FREEROTZDIZ, LT O E TR EED S,

. i R E A B OB BE L TEREIZ D\ T

2. B ERNYEEC- IRABIER, ElERs 7 r R

3. MR T R EZE R, KAE G R IE, AR A AR A
4. HiER ERREAN =X A Ra e Gk T e R

LT MEE BERENE. R, AL, B

—

1

#{HPFE (FE-EEH)EDRHNELESE Homework
FENRE LT D720, BAERMCR Y M X EE SR, T35 1T TEEEE 2ZENEN TSR TED LI
T-EfE & H 212979,

AR B EE LA L Grading System
FEEIED 3B IZOWT, FERIZB IR E BLOHIRL AR — O RIZE -S> THET S, FHTOWNRIZ, #HE (30%)
LIV R —ROWE (70%) L, BFHT 60 AL ETEKETS,

TH AR -BFE Textbooks
HE, AR D,

T X Reading List

SMBHR—LR— Websites
https://www.eng.hokudai.ac.jp/labo/strchem/

L ZEDHR—L_R— Websites of Laboratory
https://strchem.eng.hokudai.ac.jp/

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




FLB 4 Course Title

S AL (B BB 1 i

Electronic Materials)]

i) [Applied Materials Chemistry (Physical Chemistry of

5%REH Subtitle

EHE# A Instructor

JbE #1 [KITANO Shol (KRB L 2#HF5ERR)

H XM E Other Instructors

1 HFEA Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094209
HAR Semester 25 (& —21) B {573 Number of Credits 1
BERHRE Type of Class e FIREENR Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELMAT 6102

K43$EI1—K 48 Major Category Code, Title

CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

BHEEERD S FEHFEWE T2 —2FH)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEQ—K -8 Small Category Code, Title 0 JSHME L

B §E0—F- B #E Language Code, Language Type | 2 HARGE R OTEEEDONAV AN, ZHBEREHRIHEASE (A
AFE UL IERE) B R E T D%

=P EREEZ DA E Availability of other faculties = 1 A

## R E 1§ Other Information

BEEHA Class Method 1 xR B Colmm o 2)

F—"J)—K Key Words
TRAF—T SAR, CEER, MR, BER, A4 AREE

2% 0 B4& Course Objectives
FBRALFET AR, B, L 7ha=I 2 THWSNOEIOMIEIZ W TEET 5,

F|3%E B 4] Course Goals
LBRALFET AR, &, L 7ha=7 AO MM S EHH T&5,
%%{K%T/\/fx i, =L 7ha= A CTHOWLNOMEI ORI Z I T 5,
SALFT AR, B, =L 7= A THWOLNAMEHI RO SN E R TE 5,

ﬁ#;‘l‘ Course Schedule
1. BRALFET AR, B, =L 7ha=r 20 L&
2. MBHZ BT D E RS R ERE O 5L
3 A4E7 VBN 35175, MlEiE ML B 1S 0 AH B
4. BRALFALE —F AL D S RO fFAT
5. WHROBRULFET AR, i, =L o= AT B/ B %

#FPE (FF - EBE)EOARAELESE Homework
R, EHE M 2R R E O FEARR 7R A BRI
BT DL ENDHD,

BILEI)Z, BLY pn #HELVay b — A OEAM L

ﬁﬁ%ﬁﬂﬁﬁo)gﬁt’:ﬁ}f Grading System
(DEEOFZZEIZBIT /LR = (30 %), (2) ZHERERE (10 %), (3) FHWIRL R—FrDOHNZE (60 9)ZLk>TEHET 2,

M%WE{&@%# Other Faculty Requirements

TF AL FF Textbooks
Physics of semiconductor devices,”’S. M. Sze

wEb b RS

T X Reading List

S MR—LR— Websites

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

{i§# Additional Information
BT —NIRIZ T 5L,




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

A &TER Subtitle

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

H XM E Other Instructors

1 HFEA Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094210

HARS Semester 153 (£ ) B {73 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

BHEEERD wElbFHEWE L F=2—2FH)

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEQ—K -8 Small Category Code, Title 0 JSHME L

S iE0—NK -5 Language Code, Language Type | JEFETITHR 3

= EEEZF DA S Availability of other faculties = 1 7

## JEE 18 Other Information

EEEHEA Class Method 2 st ER B (k)

F—")—K Key Words
BIMELBIOT AR E\GE, KIGEML., B R, Bk

2% 0 B4& Course Objectives
ZOFBFDF— O BIEEIIHEREE AL DO L ER DAL FEMERIZ DWW T O MR Z B S L, FTiEH T A AL A 5 H
WAEHICETHIETHD, H 0 BEEIL, Bina 5 U SURE St A2 T RIRARE HIE T HIEThHD,

FI:Z B4& Course Goals

1. BFCTHASNE=T A 2O EFRHABA T 2L012725
2. BRI O AR 72 RE A &2 5

3. CHkEFELe 728 O FLHE I 2 & (2215

£ 5HE Course Schedule

TRLATELTWET A, BERDIULRIN Y 7% MOBEM bR 7,
1. BB R A>T, BEIROLFE LB AT 45

2. KF5ERL & -5 K

3. BYEEER (R, /U AY. 7T 7=)

4, WATEN TGRS L—Y — BRI LF, T 7 A3 —
5. Fif AL F R RS T A AD

6. FHZ{LAED (DVD BLOIREIEE4)

7. BEFE RIS

8. BRe T NAALIRAHBEE TR
OB+ HHEHIC OV THIHLET,

#FPE (FF - EBE)EOARAELESE Homework
Preparation: read the handout posted on the website (URL will be provided at the first lecture).
Homework: solve the problem assigned in the lecture and write a brief final report.

AAESTE D B #E LAk Grading System

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

THR-ZFE Textbooks

Handout will be given prior to the lecture via website

S MR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G054

BMEZEDHR—LAR— 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 2026 B[4 2| &S Course Number 094211

HAM Semester 17 (B —2) 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_ELMAT 6102

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

EE D) wa b FrWE b= —2FH)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 1 T

INY¥EO—K -4 Small Category Code, Title 0 )5 E L

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
e I, B, AILE Y. @R

2% 0 B4& Course Objectives
FHEBERT BB LU FZ O RFBEFRFRIC OV GEREZBL TES, INOOFEZEBU T, MBI O KTz B E T L
HIEREM B2 B B CT AL TA0 DR 2512465,

FI:Z B4& Course Goals

WE R OBATRVX—, SRR, SRR EOF A FI7 A I DAL NG, OIS G S R E)
FTIZOWTHEAEL, S TEDIDNCT D, I6IT, ZOISHEL THRIEIERO YA REM B TEIZ DWW THERMEL , BB T&5H L
NZT D, Flix OIBHIZBIT DM BIOM LI DOWTEAREL, F/o MBS U TGRSR D EH127 5,

£ 5HE Course Schedule

BRI 522365 mIILL T D@ Th D,

1-2. YALZORKEFBEIFELIZBIL COULFEO R B OW I+ 22 B i 03 2 CHOBUR CE D IO 7B R &7, )
34, FEHMBHI AL CHHE EL, IR T 4 AT L A72L)

5. WA EHZBEIL TEX 2T 0 A 27728)

6. YEWIAF L ST BIL COEATY —, AT, FHICAT B R L)

7. BREE - FL—=

8. WA ER

#FPE (FF - EBE)EOARAELESE Homework
WEBICHEATIERE TETHIE, T, BN RICETHTANATHI O, iFBNEDOE B EITHIZL, FEIRE EITD
72, BATERMEOCU BT A SR, T3 ) ICB 32 TELEE GRES T) 22 2l a2 iz B 2127528,

AEEE M D E#ELH K Grading System
SHEREEE B L OFEE B AEICAIL 2R BROFE Iz k D, [F5 (1005~9045) & (89,5~805) « B (798 ~705) 7 (69 s~
60s5) AT (60 s ATM) | TR 5, 1) IR, 2) R k> T+ 5,

=SB B DY Other Faculty Requirements

TH AR -BFE Textbooks

T X Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i§# Additional Information
BT —NIRIZ T 5L,




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

5%REH Subtitle

EH{E# B Instructor Ik 1516 [TADANAGA Kiyoharu] CR2#E T2 5ek5%)

Y HE Other Instructors | AME fiy A[KIJIMA Norihito (AIST)](PE 2T S 2R,
AF JRHEIKIMURA Tatsuo (AIST)J(PE SR AR F0T)

F1 BFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number 094212

HARS Semester 25 (B —2) BT 3 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELMAT 6100

K43$EI1—K 48 Major Category Code, Title CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

EE D) wa b FrWE b= —2FH)

LARJ)La—FK:UAJL Level Code, Level 6 RFEPE (&L B HME E BREMZRNEORE | IFRHEER
H)

th53$3—F -4 Middle Category Code, Title 1 T

NG ¥EI—F - Small Category Code, Title 0 IS mE

EE5§80—K - §5& Language Code, Language Type 0 HAGETITHORE

fth BB HE DRI E Availability of other faculties | 1 7]

## B 1§ Other Information

BERMEA Class Method 1 *PEE R B (O )

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

2% 0 B4E Course Objectives

SRR RN A FRL & T D8k 2 T BHZ DWW T, MR DT /A& EHERE D BRI D W CERAE -5, F7z, MR- 1 O il
TS NDER % 2B REDIEBLD AT = A LS9, TR DOREIEZ A 2 T M B2 BE T 2720 O 7 e A0k EHE B L UWERERT
MIFEIEZ DV TFE S, B IC, BERCRA B ORE & A A D 2 LB M BEFO M 3R EH AR D B AN JR A — A h b4y 1
AL —)b BAZIE T S A= VA — )V OFRAT A 07 A& AN O FERE 222 O, Was It o i1 2488 L7 A Bk it
VBEERDBESBEIN A BAE T 5, ZHUTINZ T, YF U LB B O A B EFHN, D WX, TR0 S R o R
EEFHMZREH B E LT, fFEROPEEIE I TR EZIZ OV TH RS,

FIZE B1E Course Goals

MELOREREE T /-7 v -~ 7ol iEOBREZBRAEL, 22K D8R8 i R BRIZH & AR & D3 B HE IS DU CRRAF
95, 22O BBUCICH B2 RS, 7 o AR ONCIRT Bl 2815975, B BB EARE AR HD 0 EN
WIS FUB MBI ORE EORHEEBEIRL | ZUEHE AR GTT 2B RO MM B OBREL MEREOBRAE B EL, T3¢
MBI O FEME A E 5T 5,

$2 % 5@ Course Schedule
LT ORNBIZONWTHOOR0F <R T D, BEIDGC TERIZRAT 5,

L WM GEEM) - TR EM . RO R R, B R0 AR

. CREMOR B R & R

- ZAUEM B O S R B O B R R & 2 FUBE A B O IE R BT LA 1 R AT

- ZALEM B OIEH  SERADER D R 1 1 LR R SRR ) DI AL SR RERR T

W N =

#HFE (FPE-EE)FONELSE Homework
BN CRLAT SO R E B8 B L, IRIBIOFRE TREMLAZE M T 528

AT BEEE LA L Grading System
BRI D 75%LL LD E AR O SRS T 5, (DFHEREE(20%)B L Q) S Y H DL R —MB80YNZ &> TEFfi 3
)

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks
7L, W EE Rl T 5,

None. Materials will be distributed as appropriate.

FEE 15 E HE Reading List

S BAR—LR— Websites
https://www.aist.go.jp/aist_j/researcher/aboutus/pgs/hokkaido/hokudai.html




HEZEDHR—L~_R— Websites of Laboratory
https://www.cse.hokudai.ac.jp/lab/1000/

{i§# Additional Information
BET—MNIRIZ T DL,




FLB 4 Course Title
Chemistry 11)]

W E AL O IR EHME 22 TTH[Applied Materials Chemistry (Applied Inorganic Materials

5%REH Subtitle

EHE# A Instructor

oK 18518 [TADANAGA Kiyoharu] (KR ToAF 067

H XM E Other Instructors

Z M EH[KUWATA Naoaki (NIMS)I('E - 44 EHIF FEREAE),
DARH ZE[KUBOTA Kei (NIMS)J(4'E - kT BHIF 216 4E)

F1 BFERI Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094213
HAR Semester 25 (Fk 2 —2) B {573 Number of Credits 1
B% M Type of Class e BRI R Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_ELMAT 6100

K43$EI1—K 48 Major Category Code, Title

CHEM_ELMAT Chemical Sciences and Engineering Elective Course for
Materials Chemistry

FAEERE WEL W E L = —AF H)

LRILa—FK-LARJL Level Code, Level 6 KZPt (&L -FMER) BMFLE (BRENZAROR B | FRE SR
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INY¥E—K -4 Small Category Code, Title 0 )5 E L

BiE0—K - §#5 Language Code, Language Type 0 HAGETITHR

= EBEZF DA S Availability of other faculties = 1 7

## B E 1§ Other Information

BEEMEA Class Method

1 % i 5% 2R H O o 44)

F—")—K Key Words

ELC LN SN S GO NG 1 1% p SN TN T NG SR T O ER i 2 e N B AV e S |

22 B4E Course Objectives

HEREATBE 2 P D L DRk & ZRBPBHT DU TR, b i oA & O NS LS DN DB REME L Z DD FEBL D 4
A=A BIDNWTES, Bl 2T, REREMOMEIZEMEL T WE LT 7 a—FIZ LM B O B4 D %,
BRI T & LA AT IV ZFHIEIC OV THRBANT T2, £, e At SN B 2 Al S 72b o7 mey v s
ROREVERTAR 7 5 (BEER 0T /3 IR E) 12OV TS,

FI)32E H4E Course Goals

MELOFEREE T ) —I7a — <~ 7affiE O BYREBEL | AT B2 B L CTITER R BL T DA =X LZHOW TR T2,
Fie, BRUWEEREZ I KIRIZE | E 377201213 E D X e B & 2 5% 5T E L Vs Fe2 0o EE Tl 0lH77 e
TREAWTEVIADITIV D E T DS | O ANBE 2 HNALHIT D,

$2 % 5@ Course Schedule

BATE R E O LT ORNEIZ DWW TO20R T <GEFR T D,

1. i FEHO RS LHEE T BT S,

2. B BB, BERL, L ORI D720 O & kiR & 7 m e 2B R ON T,

3. FrlERHM A Bk DT — Xy m— < ufE L KA SRR R E DBIRIZHOWT, Hi, ZRDOFHli T IAIZ SN T,

4. WL MBI AT A MET 7 nY — ORERIS A LR RS, Frtr) IR TR R I BT oM Bt OB ATREMEIZ SV
TO

#FPE (FF - EBE)EOARAELESE Homework

FHEDORAT SNDERE RIS LONAZEE L, REIOBETERMAZER 52,

AR B EE LA L Grading System

BERED T5%LL O 2 BREEHRO 2 &35, (1)FHERREE(20%)3 LO2) 14 H DL R —H80% )L Tz

AFAT %,

THR-ZFE Textbooks
2L, MEERERAT D,

No textbook required. Materials will be distributed each time.

T X Reading List

S BAR—LR— Websites
https://www.cse.hokudai.ac.jp/lab/998/

BMEZEDHR—LAR— Websites of Laboratory
https://www.cse.hokudai.ac.jp/lab/998/

{i§# Additional Information
WRET o —MZa& T2,




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

FE=REH Subtitle

EEHEA Instructor [ —F% [ABE Kazuhiro] (KRB = 2ERT)

HUHB Other Instructors | Chai GOPALASINGAM[Chai GOPALASINGAM]FR“£HF42%)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094301

HARS Semester 15244 B {73 Number of Credits 2

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

BHEEERD WAL FREEML = — AR EH)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INDEO—K -8 Small Category Code, Title L AEbsE A

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
AFE UL IERE) B R E T D%

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
iz RO REENE IR, RV AR —F— AT RV SRR, SRR, —BBLEFR, ATP G alilEsE ., AL, ik
LW BRI RLX — X BEER, 2 T A4 BT BEEE, AR

2% 0 B4E Course Objectives

A OB E LN WG T /A& RO IERI RO AR 13k 4 722 L B DR T GE L TR STV ET,
ARG TIL, TR (R NIV AR —&— Fr ) | IREERE A, /R, BLRTBER, ATP G kBER%E, il
s B DX T E &AL/ RS A PRI S0 DR L . Z O OFEIE A L PR C i T 522 HEEE T2,
Fio, EDHITHEARAI K 7 X #0B T BMEEE & OIS F O Tk B OWTES,

FIZE B 4E Course Goals

5 RO FRIZREBN IR IR, NI VAR — 2 — AT b FR, BRLRTEER . ATP GRER O 1L, =
(S AR T T e —F 2> CHR T D,

85 2 R OV OWF I LB e A b S A 7O FIEC IR B A HR 32,

$2 % 5@ Course Schedule
LUTFOHEEIZOWTCGERZBIRI,

V) B RIBDIBF w415 Tk

2) 2L I DT B E DAL SR 72 PR
3) s B DT B E(RET R %K)
AR R BDIFTBE (N TV AR—H— FrHIL)
5) s B DIXT-HEER S BRLAYY BR1L)
6) JF4 L B DI HE R E R R E T R — R)
7) g2 B DI 5% (4 JBEES)
8) U IAA B WML HroDFn R
9) P-type ATPase OfEdEhikt%
10) P-type ATPase D1 4= Fi =~
11) Zo /TG OREEITIE SN BRI 1
12) &2 7 ORETE IS A SRR 2
13) 72 3E DOREE I HE ST ISR 3

BERIEA LAMC . BRI LRI O W DT L P TF—ara FEL TS,

#{EEPE (FE EE)EOREESE Homework
REONRE, B D1 E = ]R3 5,

AAESTE D B #ELF % Grading System

JRANEL T, R ZE RO THILL Lo HJE &2 RAERHM O 5145895, (DHEREE(25%), (LR —M25%). (3)FHHKRAER(G0%)
WS TR %, LR —FCIEEDOT — <2 OWTOBMROREED % | PR CI3fz2E OB ik o is A &34
Do

=P ERBE DS Other Faculty Requirements




TXRARZEFE Textbooks
EE A SPIDRAN AN

B E 5 E M Reading List

S MAR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " molbio/

{i§# Additional Information
BET I —NIRIETDHIL,




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]
HE#EA Instructor JEA UK [MOTEGI Fumio] GEAz 197 il (IR ZE7T)

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

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094302

HARS Semester 2574 B {73 Number of Credits 2

B EMRE Type of Class GE FERER Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELBIO 6012

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

EE D) WELTFBEEM = — 2R H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (- MR BMEL B REMZAROR B | SR
H)

th43¥3—K -8 Middle Category Code, Title 0 B

INYE—R -4 Small Category Code, Title 1 AW A

EE5§80—K - §5& Language Code, Language Type 2 BARGEK OFGEONRAVTNFZHE, Sl FERERIHEASHE(E
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o &)

F—")—K Key Words
VT IREE, R B MROTEREIE A, EREHEL, TR DD T AN =R b, 5, FiEE S, e, 8. i SCER O
T =7 KR AR - oy A S - G0 S SR TR

2% 0 B4E Course Objectives

AR AT D, SRR AR RS T2 LA —r AT I THBHEE 2 BIND, B4 TR OISR R DU TSR
BREED DRI - AR ZAZEFN UG E T HZET, RO N—F=—DMRIh, R AT LDOME T (RAA AZ T R) H3ffFr
END, LD, TOMREREEZE-LIZBE . RHIE Ik TRIEDN—F=—2F ., BB 2T ADIEFE PEASHHEL |
B x IR E BRI T, ZOINTHERT AT AL, B2 R AR 1 O BVERIZED Ry T — 7 D3R 22 f A9 L il 48 -
HASNTOBZE TS TS, ZDXH Ry Ty NI —T DRERRD UL A, EWL FE e T A TSN TnB D
LIS HETHARN, AT, AR 2T 20O B L OBBIZEIZ OV T, D F L ULl ~UL | S5ICIEE R
Lo~ LIRSS TR BEMICEFE 5282 BT, B2, WEECHA MR 24 BBIE O A L7 > Ty 7 )
JAGTE RIS A Y TH, 51T, KHETIT. B SCOEBRO T o 2ADFEMA S . O STt T LB EHER T
I = RB RN T LB T = al HAIC DWW ThER L . KEFEBEAE IS D RN B Z B AN TOLZ LR TH D,
INBHDOFEFREZE L CALFREEMFORE 7B CERLZMEEDL LIS, AMBRE IDOFEN AT L5 5
—DBELL ., BRI R R A S B T T AT OB L OUS N 2B 5T 52528 0 BELT 5,

FI)32E H4E Course Goals

AEOEMK AT, LU EEZOFZREMTHIISI SN D, IRV AT DB T D8 & 7205 1 O LB 72 1% 5 SRS AR R 72
B LU TCORROFIECIHIEAT = A LEO B #2528 T, AR RT D125 EF THZETHSE, DN T
VAL F DA B X T MR O3 & ik 7 BB AN ) 2 2 TP 3E 8 OB RRICABS DL CHOECEAZEZ BIEL TV
Do IBIT, AN THE 1R 7253m 30 1AL B D72 DR S RIE., editor EDOLCY BB 2 EFHOIER T IE, BT L€
v —variiiieE OERRBL RN DL FEATHLW W, F2, 0 EYFER - R FERER FEOISHIZ OV THEA
THHW, EE TR CTCHITLEZNTHD,

2% 51H Course Schedule

A TIL, B AT L& TR AT DA BRROTEHETE AL ET AR AT LOEFE AR T 2720 DISER 1LV
20D [N DT TR T 5, AR AT AR IEFHERFE L2200 FEICS T Ciisa 52 T, JBREE R &8 M ORkE
B EH 2R BIIEICE T A B84, SR OEMAS P a—/T#ERY B ICRAAL., BREHERICET 57—
N&BFEZI1X PDF 7 7 A L&A 5,

F1E  RBAITRBI D MIa SRR O T RETE ik

AERAERD 20 RIS LA BROOKERE R . 20 0B (RIIR N 20 1~ SHIHR) &~ 2 Bl GRARE 2R B IS 3D T AT AL L CRiE T
LA BHEL., BRI SR DT IETE A& T D5 T AN = R LT H 5% T TR 5, A HEE LA E R & L To
A Z S 7 aE AR, EERAITIT D/ 2B K CRES ICHIEIS N QD 22 THINE S HLRL O I BB ik 2 FiLfiR
T BT, TNEOEBRICEDL 551255 B EAEREN Uiz THINE P L 2 UG DX A7 A | RN R T D LR D
Do BB CIITFEE LSRR EL CEE DRI IS0 T A A=Y 7 FIENCE G2 Y T oz Auv
THEYFOHMARIE CHL T LR O BB AL & BRfR T 2R AR T 5,




HOEE AR AT LMD BL IS

AR AT LD~ ralpa IR— 3 b LT OISR E O A BRI RE LB DWW T2 400 . WEBICHIIRB L Oy +
D7D~V T GEREZ RT3, IICAHIBIONHIARN AR U TEFEEEHERF T 2720 O AR OIRE RIC
ODWTIRER T AZEMBIRD | 72D THAMUAR ZL L TONFFUR DY 3B EMREHEIS 2T A T 72b bR E RIZOWN
TR T 2, EERTAN AR E DR AEZITTBRIZ, EOLH72 A=A L TRALIFEREEZRERT 2002 Eoloicl
TR R IR FUAHER DAL DR SEo THHD 2 —— ZHBDREIZSWT ML ERIS DDA —RELTD
VI FIARER B OO BE DDA T Z DML D ) T AN =X AW TEE T 5, SHICEER B HIUE, N7
AR AELTOFED AT DAMBBEISE DD THIEEE 35,

W, ZOMEHEPEHERF O T2 1B < 508 R DREHE DS 725 TR RO FEIER S TR REIE ALY = X MW TRELT 5, 22
TIE, EM L ERRIUC R SAEMBLR D5 1L~V TO B MU TR IR BRI BE 350 Mila S S I ER L~
JVTHEL TE 2D, ZOLH7iL T, Bl 32 i R 20070 R AN 2 T, RYESe, S i, BAZ ERET DM
\ZDWTDIFELFERIN D5 FAEM TR B Z RO DL EH I, ZNHD 5 F A =X NIEEDSWIIRIFRAN I 7Y —I1220W T
LN THTETHD,

E3E Mk SRR SRR B IR R =)

FROERANFICESWIZNEHERE IOV TS, SRNALIEL CHfETHZ L% HIZ, Nature X Science FE7%
TSN TV A EBEO BEER ST B W Tl b CWDER T /=7 (FIT55 TAEMFRIERR FIE) IZ OV TOFE R
FZHOWT, BEEERDORED10~155 DI TRITL TV FETHD, £, Fhiliam LD AR EE S 2D | iz
i 9725w SCNTAE B 20— X D 72 EICOWTHEEL . SHICE B S ENIFEA S BN E b 5 LR
D L7 B AZHOUNTHFERRIC Nature ZRE RS NIZG L OB ZZET TS D, BARIICIE, Editor ~DOFMOEE
FFmBIXUEY, 53 referees/reviewers 76D A, ZHUTX 5 rebuttal (refries/reviewers ~D A R) DEX J7IZOU
T, EBOHEZT CL i RN LT 78 IAELT o B A OW TR T B0, KFEBEIZE> TR EEMZNAEDL B
DANTZNEE Z TND,

<F 1T} FEITBITHMIESAROR RER K >

(1) EMIICBIT D FO AR Z DA E %

(2) AAIRIZ I T D5y T-RIFE AAEH SRS ORI L
(2) MfE AR DO REIZ AL (1)

(4) M fE &R o> FE B i (1)

5) Bl 7L BT —ar o Rk

(6) BT LY T — L au s E

(1) BTV BT —ar ZVER T2 BARR 7 iih
() B L P T —ar DI

< 2E R RT AOBLEFERE >
(1) BTEDOH A (AL, BT RS PR DA IE LHERE I DWW TRRILT5)

(2) A ARBHEIS AT SO KF (H IR E R LIS R R)

(3) Pufk sy T B2 IRk (BUR O 2472 L) B L OZE ORI

(4) ey M e CRERREAE, U/ NERZ2E) OF N - OMRERBUZBE 320 T AT =X 1

(B) Sy R &M T DINER 1 DTN DIEH AN = AL (EIZFANIAL DFEEAT =X LRFEDRIIANT 7 ) VARE)
(6) 7 U AE 1 (LU A VAT ) 12 B 92 JEhE itk

(7) FEARBIEIS AT AOBEHFED S T- 5T IR RECER BB (RYMEC A Z HI0ID)

(8) ALK AT LDIEHED 53 A = A I GBIR T R EER )

(D FFRED 53 T AN =K LTS OT IR FE GB R 1R L)

<H3E MR TAEBMROB BB LT DI EEEK >

(D) B SUTRB N Tl TWDERT 7 =7 O SR L G

(2)FSLAERDRA N X OEEZ T | FERITIE ORI E

(B) LT a v ADO EE BRSO T 72 7 MIEAFRIIZ DUV, Editor <2 referees/reviewers ~DI AL DEXFT ORI
DT, EERIZ Nature 728 ICERE S Ui SO 51 % FE A7

#mrE (FE-EE)ENDABLESE Homework

TE-EEIZONTE, EIEEBIRBOEFKELRD, iEZORFRICEFRL TESMLTHEIZEEHE —EB 2 TWDH, bH A
Aoy ATREZRBRY | 225 LIS OBERIIC B AN BT OV TR EBMEES > THRER - 8 T2 LI ORN DI 1T D
5. B, T2, IhBHEERE HDVNIEE 2 /LT 052 B 2OV T KW R =N EE 2 TN,

AAESTE D B #ELF % Grading System

WREARIRY A F T T4 T IR A R L FEARMICIT, BIERIE B O T3 058 (k3 A RE BRI 72 R854 3 A D %t
Gz, Bl 2T RN BIELWEZZ LA TWADOTIEAL, BRMICHIINICEEZ T RB L2 ER TS, £/, &
AR EERBR O LD EHHII Th 7, Rl O R OIS L TOLR— M RAILEIZTEL, TEDEIF121250




HEITETLTRLATHEIZ LN TEAIITEHEL TS, LR—FOT—< 350 T Tb BN H L DE 1 OBAT
b)), ZOT—<EIVFEHICHNTEE LB T, FREBEIT > TWD B 0 OWSET —~ CESE AT T B ORAE TR
ME AT CHERIT A B THD,
728, RERTAM O 7 {EIE, A BN HIWTL, 55 8 B« 0]« R Al OHE TREIITY, RIS HEARM 7o A ik 34l 2=
HLL T, L D3 2DRA UM E 2 TD (5 % OFFIMNOFEIZZE ORI EI A 2 BB LZ DY TRLIZLDTHD) .

1) R BLOLR—1(70%)

2) FMFITHT DM I L OB RERE (30%)

fth BB D EH Other Faculty Requirements

TXRALEFE Textbooks

EHIETERE Reading List

B BAR—LR— 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
FIWE DL, KIRIC FREECTEEZEN,

AR T IR FCAT AR B RSO
G 011-706-5527, PR :5527
E-mail: motegi@igm.hokudai.ac.jp

e o S R e T L
i :011-706-5020, PIR: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] (R FeERAHFZERL)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094303

HAM Semester 12481 Bi {78 Number of Credits 2

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELBIO 6012

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

EE D) WEILFBEEM = — 2R H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 0 B

INYE—R -4 Small Category Code, Title 1 AL A

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
LB, S, IRAMRIN, SR4 TR, B0 3E, T~ ok, [ PRk, BERIENS, — o 7 IllE

2% 0 B4& Course Objectives

e L ERCERE T 5720120, AMmEEHER 252 08, B/l OA R EYE O 5 TR N A THY, +
DTDIZHE 2 DA ERAL 2072 TR B L7 WF TR 056 10cED B, E ORI AEMITR L TELOFT /e RE
72HLTWD, L7ed> T, AR E T, 4% OEMLFBHE B COMEF T TUAETHAEMLFITRBIT LMY R
(LB FIEOEBEIFFL L LR~ OIS A2 252 b2 HIEE 95, AR H CIERTE CIE BB~ O BR, 15 CIXFEER
DI ~O PRI A2 W R ET T,

FIZE B1E Course Goals

AR EH T TOREEZEEHIZEET 5,

ARG F ORGSO RE D 77 F-am AR B L B 72 B b i e IR O SR

ARG T ORGSR REMAT I W T B L 20 TR R - T E B S LT

RN, $RAN AT, By, T~ o, M ks, BRSO S o bt F O E DISHEL TD
ARGy RN

< Fil 2 OIRFRE RN E FIEO B EEREZ OIS HEL TOER S T ~DIEH

RS OREIECRERE D 43 T im IR B 1T DG E D B L 207 7 e —F O LB R O BRfR &5 H

12 2 EHE Course Schedule

AT 3800 DA B b i) B O FERE R B A FR OISR B 572,
1. AL A

2. BEIATEO AP ~OFHIZDONT

3. ZRAL AR U AT ML D JFFRE L Z DAY LS ~DF I HOWT

4. FRIART IV D JFEFLLZ D EY L FEA~OFFIZHWT

5. T ATV DJFREEF DAY FA~DOFFHIZOWT

6. WA ML DFELEZ DAL EA~DOFR Iz W T

7. B T AMEART MLV OREEZ DAY F~OF]HIZ W T

8. NMR A7 NV DJFELEZE DAL EA~DOFI Iz 2T

9. = FEHRE B O HIED R EZ DAY b ~DOFHIZ DN T
10. AL T VBT —ar 45 B OFRICHHESN QW0 B TIEOR I (F2E D)

A TRPEICB B L FED, EEOFEIZB O TEDINFIHEN TODDETR LR L5, 45,
11 A TR AR WV ERI A LI 7 4 — VT 42 7 DRFSEHI

12. T AIVERIR U= 4 — VT 40 7 ORF e

13. W AT ERI R U7 4 — VT 42 7 OBF G

14. NMR 2~ ML ERI L= 7 4 — VT 7 DBFZEH]

15. #G i E




#HFE (FPE-EE)FONELSE Homework

30 BECHIEl RN AL T, BRORRICZ O OMENFIBIL TN AMEZILZEN 10 HFEF,

DOER ERBOTEITGE Y DB EEHEEZR L ET,

%

I

=

23

k=

N

BT B2 L% Grading System
FRIDFFED/NT ANEDEE 10%, REBRO AL 30%
SRR, B T EILL O R EBAREDOSRMEELET,

fh I BB D EH Other Faculty Requirements

TH X %% 3 Textbooks

AEIEERE Reading List

Methods in Molecular Biophysics,” Serdyuk, 1. N.,ft.: Cambridge, 2007
TR A YR () 5 10 it /P. Atkins: BURAL RN, 2017
AR For e F AN R S5 A 55 s iR, 1992

B BAR—LR— Websites

HEEDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ " stchem/

{i§# Additional Information

JER, THEEEROTE TN, KR FERHL5 G, —HORBA L T < NI AEEbHY ET,

WRET U —MNIAE 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

BASEERE Year 2026 BFMEIEIZFE S Course Number 094304

HARS Semester 2574 B {73 Number of Credits 2

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

BHEEERD WAL FREEML = — AR EH)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

h 5343 —K - 44 Middle Category Code, Title 0 B

INDEO—K -8 Small Category Code, Title L AEbsE A

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
AFE UL IERE) B R E T D%

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
HIVRIF A IVARER, T )— NV T—T ) TIUN T REFAINEE, INVRTT N TYIIVIRTE G, TV
TNV 7 TV ERA LR

22 B4E Course Objectives

HIVIR I T LRIV TV I % i T D8 G TS IR B A A AL B W TSRO CEERNEICH DD, FEO
BRETIZIZDOIL—EBIZHONWTHNOEND DA TH D, REROBIETIL, WVRIF AU RO AR ELLHREL T, =/
=NV E—T IR T YN T 7 EETRREHIE O G % RPN T 5, R DR LTI, INVRT VN x5
LU, S EEOBMR, RERBAEE, Z2EEEG OISR E IOV TREMIZFES, ZHUSED, 28 AT —L
DFRFRE | BRI HOL L OGS E A2 BRI T 5,

F|3%E B4E Course Goals
1) A DOINVKRIFAANZDONT, ZOREEELEER I OIS EOMBZFH TX 5,
2) VAR IFF o %+ 4 D [ Scope & Limitation | %, HAR=F oG4 B2 VD RUG & Ll L > T& 5,
3) NAAREEE DA TS OIEER EAZ THL . 2O SUSHE LR T& 5,
4)Fhix DIVRTT I NAZDNT, FOREE LR EEBLORIGHEOMBEFI TX5,
5) 7N E T DRIGD [Scope & Limitation] &, — IR AA L G L L D> Df B T& 5,
6) WG 2/ T2 AL A MDA AT — A (A~5T) BPIRETES,

2% 5HE Course Schedule

1) ANV F A FEO EARRIEE

2) AN AT A FRO LR

VIV ) — )L —T L DA R S

) TINT T DA UG

Y E=A LT BEOT AT AL TR WSS RLEUG
) Prins S B L OHIVR =)L = K is

) A B IR A WA T L AL K

) T TIVFED FEARN R & Rk

9) AXERVRZ WD T 71 V8 TE i

10) &8 B L OMRE Tl 48 82 AV B8 o MU
11) ZVINATINBORIZ KB R 3R — IR &b A TRk S
12) 7V HNVBALIC LD IR FBERE~T OB OGS

3
4
5
6
7
8

#HFE (FPE-EE)FONELSE Homework
R ZEERATT 50T, TEICOW TR 2L, BEEIZOWTL, NRBROERTNCE LD TITRI D TS,
HRIOFER ORI (TR Z B | SOSHE 2 oD CBER 2 7RO Tl i g?ﬁé?;?’o

ARAESEM D EZE L A% Grading System
P T ERBR (50%) & A AR 3R BR GO L > TR 95,

=P ERBE DS Other Faculty Requirements




TX R HFE Textbooks
Textbooks are not assigned.

B E 5 E M Reading List

S MAR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/~ oc2/index.html

{i§# Additional Information
BET I —NIRIETDHIL,




F1B 4 Course Title Y S (A Rk %) [Applied Biochemistry (Biosynthetic and Metabolic Engineering)]

FE=REH Subtitle

H{E# B Instructor /NI 2875 [OGASAWARA Yasushi] (KR TARF220%)

$H LB Other Instructors | 1Ej# BEVAISATOH Yasuharul(T.22HF3E0%)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094305

HARS Semester 25l Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

BHEEERD WAL FREEML = — AR EH)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEO—K -8 Small Category Code, Title 0 iAW LE

E:E0—F-E£E Language Code, Language Type 0 AARFECTITOfRE

= EBEZF DA S Availability of other faculties = 1 7

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o A

F—")—K Key Words
WA, RKIRY), AR, BT B, A A A TH~T AT A

2% 0 B4& Course Objectives

WMAEME RN TERR LYOMEE T2 L CTUELRD ONAF AL T~ T 47 ADBEGRO B, QFER OMEE 27 L5
bk CHEZE/: Michaelis—-Menten kinetics (235172 Km & kcat O FE MEEFROE HIEOHAE, @ZNOEEMEL CHL SN
— AR E RO A RO S R LFICE T 2REBH2RR E O EHIOBEFEE AL T2,

FIZ B 4Z Course Goals

WAEMDNAE T 5 ECTUAR—RREHREIZE T 078, BLUOMAEMNAFET D252 R “IRINIED O£ 5
BAZ BT A AT B TR IR A SR ICHERL | P SR RE B O T T&EAI0IThed, Fio, ZhHH
AR O BT O A FEL . ORI OV TCEMPNISRITE5J012725,

{22 5HE Course Schedule

AT AT F~T AT AD TR
Michaelis—Menten kinetics
ZIRAEE O A BUERNT D KB (208])
HHAWEAEFED T DGH LFEOEES (4[8])

#FPE (FF - EBE)EOARAELESE Homework
H SECHT O BE DO I3 e il L, LR —RHDWET L BT —alEFzew b eick» T, IVHEEZIED D,

BT D B #ELF LK Grading System
FHIELT, #ERKOTEILL EOHEE BRI OSRMEEL, ()FEREE(20%) Q) FHIRITIRH T DL R —MB80%) THE
fili 9%,

TX R #F]E Textbooks
WEEREEATT D, TreOSBEELHLETHRBERZ ML,

EEIETERE Reading List

~ 7<) =AU« IS — RO T2 John McMurry, Tadhg Begley % ; JREFZRR [1T] 3
FALZERIA, 2007

Antibiotics : actions, origins, resistance / Christopher Walsh: ASM Press, 2003

V== U — O AT L Ve —, VY, a7 A ] LS B, 2010

NAKX AT H~T 47 A, 2nd Edition /David W. Mount BSFCHIEHER], YiEHH HASHAT AL YA R A
L —JFaF v, 2005

%
%

S BAR—LR— Websites

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

{i§# Additional Information
Alb > THELF OB HREZIBETHIENEEL,

BT —NIRIE S HTL,




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

H LB Other Instructors | 4 I HIRAISHI Tomohiro (RIKEN)IERAL 24 ZEFT)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094306

HARS Semester 25l Bk —2) BT 3 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

BHEEERD WAL FREEML = — AR EH)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEO—K -8 Small Category Code, Title 0 iAW LE

EE0—F - E & Language Code, Language Type 0 BAGECITORE

= EBEZF DA S Availability of other faculties = 1 7

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o A

F—")—K Key Words
Bin 1. XU _7E BBERER, BER ., A, o+ 1%, o fakdt. 2V E T EWMORT)E NAF T TATF
T EGRNAET T s — G I AT AR L, AR, A R, U

2% 0 B4& Course Objectives

T AEE O 5y T REE TG A FET DN G LB THHERIFEC, A% ITE N B LT DBEEY L
RES1Z Rl 2 CTRY, ZIUCE B AR A DO FTLEMER DR S > TS, T — B O LEE O P DI, A KRSy
FThHOEHETHD, ZOIH7 @AM E TS 72510477 /ey — 3 AL RCE IR DA R, BREEIR A
7R E LTI B B TSI TWA, AR TIL, BER D T OME N, AT AT 2% 50 171~V TR ER L
7o BT, LFIS AL O TN DWW TERIEE AR T 5, B0, LR DB TG R GR O A | fifAT ik
WZDOWTHERL . SBIINAAA T TAF v I %2FIE LT, BB RREE SR 5T g, BLOMEHR S 1 DN TRIZRIZE IR, 1%
YELHERE  TETEDRNE T 1E . AR S DS B BRARIZ DU TR SN, &6 I AR RE N RIBS N A Th oM D2 -
WEEIZONTEE,

FI)32E H4E Course Goals

BETEAEICEY, BET DX RE (BRI T) B i USRS D E N CTE LA EZ DO TFIERIZ O W TERET D,
BB S B IO A LT - B P A HAE L U TR 35, TR 5 T-OME LB BE . BLOFEDIENT FHEIC W THAET 2,
7 )2 DNA ¥ — VA KNGV ARIV T h—A T aT g — A AFRa— L8 E ORI O kLT — 2 ORI 5 1545 27
T 5, TNOOEMBERELR BRI L T, TEOBIISH TRET 2720 D& 2 FaeE 35,

£ 5HE Course Schedule

DIFOHEBIZBETHAFIZONT, da~vaE PR T, 4a~v2 &l THIET 5,

1. B T (RS A FHBESR - I AE ORI . H L&A R~D )&
2. BB TP Zo R E T (D) 20 N TEOWESRE BRI L DR

3. BB TR R, 7/ DFRAE . (EED) BB T+ 7/ DORREE AN D AT =X 10085 H

4. ERAEYS . ) AN LRk HZ KA 4 maRe O BRARCIG

#{EEPE (FE EE)EOREESE Homework
K BRI TP E 2 RIK2EE M, BEZRIR2FF M T AZENEELLY,

AAESTE D B #ELF % Grading System

HE R T0% L XSGt REBRDIRARFAETH D, SR P OERINE ., HEHETOIVR - MIFICLV HEBRELRE
AZRHI T 5, LR —MMEHIDSZ2WIEA L RN ZEHE 2 7227200,

AeHEEIT4a~% _HIBOEPHERELTUTH, BTHEELZEXETHERANRBESNRWZD, 5% D REMHR 2L,

TF AL FF Textbooks

T X Reading List

BMEZEDHR—LAR— Websites of Laboratory

{i5# Additional Information
BET—MNIRIZTDHIL,




F1 B4 Course Title YA (5876 52) [Applied Biochemistry (Analytical Biochemistry)]

FE=REH Subtitle

E{E# B Instructor £ 3T [TANI Hirofumi] (ORZPE T #0F 5808

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094307

EAME Semester 27l (K —2) Bifs7 ¥ 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_ELBIO 6102

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

EE D) WEILFBEEM = — 2R H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 1 T

INY¥EO—K -4 Small Category Code, Title 0 JSHEM L

B EE0—F-5#8 Language Code, Language Type | 2 H ARGEXR ORGEDNSAV HAZHE, il B R ERIER S5 (B
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
Oy TRk, BESEIS, SR S, AW T-RIFEEAER, £t ks

2% 0 B4E Course Objectives

R 720 T TR RE A T DI R o0& 7 E DA BULE FHANEIZE OIS IR STV D)y, ZOJFER
EFEFZBLTHMET D, ZNHZEUT, EEICHWEFTMOAFENMLEIZ 2ol PIE GG CEEIZRE T AT A
AR TE LIS,

FI|3%E H4E Course Goals

ZORFEDE|FEBIRIZLL T 0@ TY,

ERNTOL FRRFRICE 5T 5 E W0 T OFEEC/E T2 5 N2 O FHRE~OIS R B LR E 2NN T
T3,

<RIBSy AR AW L AT AR R T AN TE D,

12 % EHE Course Schedule

1. ARRISEHTE AL RISERI AT 200015, ERNRIGE 5 7853 KO ORI, ARNRICERIH 355585,
BRARME L

2. BER S ERN T 255 ik - W R OA%1E L AR IETE PR O FEBIAR, BRSSO B G, SRR REZ R 32 0 011%, G
WEERESHTIE, BRI A2V Tk, EMROGE, FE L ROE

3. ISR AR 2500k SRR L D7 2V —, PUREHUR, WSS, BEESUSH & MG, 0 R IKE
1, ST A NG T B R, I B RIEO~—h— ik

4. g7 0 —7 B ANAT VXA B = a OB, g7 v —7 ORIMRIS, BEEELSIOfENT, DNA Fv 7

5. BiLWAEMSHTIEDIRSE VT RAEEEOT — AR EIL, FAERLOT ARy ar 2@ T LW E D HTIEDTRE,
K, VTR TCOERREETT,

#RFEE (FPE-EHBEFDORNB LS E Homework

T ERNCEAT LR B 28 L TR, R OB T O TREEHAHIUTHMI T5,

B RENEHEMGEL, B TSR0 o To a5, BRIOBMRELT =y 7§ 572D OB E IR T,
FTHLEEORMILEOE T4 RERREL B LLT 5,

BAEFT M DEZE LA E Grading System

RN USRI T D53 ik & AL RN UG OFRFTE T BT 5 F R L B EE DI B AN FE O AT 35, BI&
BICIE, HIERLAR =), LB oT—var, TAAD L ar TORSRORMETDOIAR~DEIEIRE DITA~D B HBRE TH
ET D

=SB B DY Other Faculty Requirements

THF AL -ZFE Textbooks
TXANIREE T, WHHRE R EEAT T 5, TOM, BE LD CHREEEFEN T2,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

HEEHEEE Reading List




SMAR—LAR— Websites

HEEDHR—LR— Websites of Laboratory

{i§# Additional Information
Bib > CTHEALSE, OVHLSR, MEER T DR A B AL TBLZENEELL,

WRET I —MZE&E T2,




F1 B4 Course Title ISFAEY LA (A7 ey 2T 2ME52) [Applied Biochemistry A (Microsystem Chemistry)]

FE=REH Subtitle

FEHE Instructor PR % [TOKESHI Manabu] (K8 TR 42055

HUHB Other Instructors | B2 IEFFIMAEKI Masatoshil( T2#MF220%), A H 22 [ISHIDA Akihikol(T2#HF426R)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094308

HARS Semester 25l Bk —2) BT 3 Number of Credits 2

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

BHEEERD WAL FREEML = — AR EH)

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 1 T

INDEO—K -8 Small Category Code, Title 1 SRAEEE A

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
VTAVRBR R ATAGNRT SAR, = AT G B Wi AT A

2% 0 B4& Course Objectives

AT AFIRT NAADBAFEE AT, BIFEC B~ OISR OWT, TOFFLLEHZ B TR T 5, £z, <A
TR T A ADPAZE LGRS HTRERZ W ~D IS I OW TR O EE 2 2 AT 5, ZnHEEE T, HlE
SR C Tl EH AT LB TE DI D,

FI:Z B 4Z Course Goals

ZOREOB|EHEIIL FO®BITT,

R ATEGART SA 2% AT R R A CE R M O ZEE LTS A IC W TR TE 5,
KR TR A O e~ AL FE L AT DEARE T HIENTES,
AT N R WA IE O LIS IO W TR T 5,

2% 5HE Course Schedule
AIZZEFHEEOHE TH 2 FIFFET D,

1. AT A RE N D& 2 7

2. AT INA A% N IR AT AT I 5% 4T, PR ER RS, =L 7 U —DNA

3. ¥ AYRT A AE NS

4, = A7aT NA A% T AR AT EAIZRIFFE ~D JE FH tmicrodroplet, F /K17~ DDS RBL OV ) LARE., ER 5y 1O
TERRHT . AR 1 Dy Bl « S BlET /A A

5. T /A A

6. VAT ATARAN—ADI3BE AT I

7. BRALFEAAS B Y —

8. R—HT NPT AT LET =T TT N T VAT A

#{EEPE (FE EE)EOREESE Homework
T ERNCEAT LB BHZ B 2L TRL, R OBBIZ T O TRFERO VLI T2,
HE RN ETERL, B Xl i HHEIZT 5, BEIOMRE LT =y /3570 OFRMEER T,

AAESTE D B #ELF % Grading System
SRR (30%) ELAR—h (70%: FEAEITRE IR WO TR ICL DR ATl

=SB B DY Other Faculty Requirements

TF AL FF Textbooks
TRANIIEER T, B EHRE A BN T 5, TOM, S35 L5 30HRE BRI T,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

T X Reading List

SMAR—LAR— Websites




HEZEDHR—L~_R— Websites of Laboratory
https://microfluidic.chips.jp/jp/

{i§# Additional Information
Bib > CTHEALSE, SOVHLSR, MEE T DR A i B AL TBLZENEELL,

WRET r—MZE&E T2,




F1B 4 Course Title s A F A (B HE M B 4y F %5 & ) [Applied Biochemistry A (Advanced Functional
Polymer)]

5%REH Subtitle

EE#HB Instructor e C [SATOH Toshifumi] COR2FFE ToEmF4ER)

HHLH B Other Instructors | UK #E[YAMAMOTO Takuyal( T52HF428%), LI FENG[LI FENG]( T 925),
5K BUK[SUZUKI Ryotal(CL2#HF4ERT)

F1 BFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number 094309

HARS Semester 15244 B {7 Number of Credits 2

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELBIO 6111

K43$EI1—K 48 Major Category Code, Title CHEM_ELBIO Chemical Sciences and Engineering Elective Course for
Biological Chemistry

EE D) WELTFBEEM = — 2R H)

LR JLa—R:LRJL Level Code, Level 6 REFBE (1 - P PR A GERrZ2NAOF B | IFEHRER
H)

th43#83—K - 4 Middle Category Code, Title 1 T%

INYEO—R -4 Small Category Code, Title 1 SHREMES A

EE5§80—K - §5& Language Code, Language Type 1 HEECTITHRE

fth BB HE DRI E Availability of other faculties | 1 7]

## B 1§ Other Information

BERMEA Class Method 1 *PEE R B (O )

F—")—K Key Words
ESTER, WEEE, VELTEE, TUMNVES, hTFAUEES, ToAVES, BLES, BEEMEE ST, By TS,
oy T EREE, By TR, FE fﬁﬁf@b

2% 0 B4& Course Objectives

T IEE N D2, BT epae k2 54 5720 T E DT IEmRE R T D NERHD, 22T :GEJ:L’C:—J
DT ERDFEARE /2 DR < fcﬁﬁ/\ﬁ(fk%@ﬁ/\%%%%%f)\ B DR STABEEHERT 222 BEEE T2, SBIT
INVEE, BTFAVES, T4V BEABIOEMEARREDVE L T EATRIZEDEE G R EF O, _ﬂ%%ﬁmkbfiﬂé f

T OREHEA I T2 5 EmE BAE T 5,

F|3%E B4E Course Goals
k& fiﬁ/\jﬁ{fk%@ﬁ/\%ﬁ%%f(} OB FERIEEEFETED, B2, VBV T EAEICIDBEARE Y, =
NaELEL U HRRENE B 0 1 DRk A I B 92 T ikim & PR T & 5,

S % EHE Course Schedule

1. Ziegler-Natta filiff: g4 Zlegler Natta filtiEo> GRS, A2 RS 50 T O — R HEE A LA RINE, frE AT, 757

B, B0 S - BEREICBIL CRE D,

2. AR I E A AR MO TEAENE, AR T O — RIS S - BERBICBIL T 35,

3 AEBRAEL T AT AES ORI, il &/ ~—ICOoOWTEEL, ZOESEZFIHALEE S FHEIOS TR a5
B35,

4. BREA HEBRESORFEIZOWTHEEL, ZOEGEEFIH UIZRERIGE G 5 T8 BRCE H B 0 T B O 75 7355
;—4:!21;45

5. BEfea oS ES  mEEA SHEMHE A ES DEMICHOWTHEEL, Z0ESEAZFIHAL-Z =TV ST FAF s

RELHERENE S T B TRREHEFH 5,

6. ZVHNVEA TV INVEANIGBIOZOEASIEICIVELNLRY) = —DO—RIEEDRFHIZONTEE TS,

1. T=4 VB 7T =AU EASMNIGCBLOZOESEIZIVELND R~ —0—IREGE ORI uob\f%”?‘?’o

8. T AVHEA AT AV EAISBIOZOEAIEIZIVEONARY ~— 0O —REE DRI DWW TFEE T 5,

9. FrEREERY ~ — O BRI LD HEA BB %S

#HFE (FPE-EE)FDONELSE Homework
$HIJ TR DB B DD LD TENERAGT (30 53) o MERE LI EH BREOL R — MR E B £TIT/ERL TS (30
53) o Fiz, BEERK TR, MR ELIZEZ LD TLR— Mmu“ﬂ'é (30 43),

RAGSEMDE#E LA X Grading System

FRIELT, #2EEHOTHILL Lo 2 RGO 5835, ifiiE(D)FEREEE(20%) L)L AR —MM80% ) Lo TR 3~
%, LIR=FCIEES FARBLOE S F D0 FREHIE T2 M2 F > T, £7-, Bk Sem BRI RS T
DLk FEICRTA 35, 75 (100 £2~90 #1) {8 (89 A1~80 A1) « B (79 #1~70 a%) « ] (69 #1~60 1) « A A (60 SATH)

=SB B DY Other Faculty Requirements

THX AR #F]E Textbooks
FRIZHEEIXL 20D, TR T A BAESY) OREEREITE, (LRI T RZEREE 4 7R ) (B e, iR — 1B Bk
M, R AT 4T 4 ) BB E I LTV ETEE 720, The documents will be distributed.




HEE 5 EEE Reading List
KERE @y TR B E - P s — B | RC Sik A= T47 1v7, 2000

B BAR—LR— Websites

2= D FR—L~_R— Websites of Laboratory
https://poly—ac.eng.hokudai.ac.jp/
https://cma.eng.hokudai.ac.jp/

{i§# Additional Information
BHITRETITOET,
ZEAMIE ELMS TRANLET,

WET L —NIEET DL,




F1 B4 Course Title AL S 7% (Internship]

FE=REH Subtitle

E{T#H Instructor filidt A4 [SENBOKU Hisanori] (KB T W 2267)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094401

EAME Semester 27l (K —2) Bifs7 ¥ Number of Credits 1

ZEWEE Type of Class AHB—= T R ENR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6212

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFprGLEE H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (&L - MR BME B RENZAROR B | FRE SR
H)

h93¥H0—K -4 Middle Category Gode, Title 2 T 5

ING$EO—K -4 Small Category Code, Title 1 AL IE S 2

EE5§80—K - §5& Language Code, Language Type 2 HARGE M OBEGEDANAV o TNAZE, B R ER I EEE (B
RGBS NLTEGE) B TE T DI

IR EEE DRI E Availability of other faculties = 2 A< 7]

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o &)

F—")—K Key Words
EPN-HEsh A 2=, R

BEOEE Course Objectives

- FEEIZB O TH LD FEEOR R OF v U TIZBEL 72t 2R AITV, FESIhDZEIc L2 EBEROM L
e - %ﬂ%@ﬂ%ﬁﬁjﬁ“é

F, WAL Z = Uy IRV, EEEEEZEY, BN TIEELZEO TEROEMMHCHAT 281572,

FIZ B 4Z Course Goals

IRIBICE DRWIDIEEY, ala=r—Tal g, i85, WRFEET, HERy N —7-a3ia=74Bi 1% % L3H,
Bt A NIIFGEE L L COBmEEHREE DD,

WAL 2= 2y TN T, IRIE S CORBRAE BRI P B IO T, BERL L ORI~ EIED,

2% 5HE Course Schedule
BBIZEUTOR Y a—/VTCET 5,

SRS

M35 (BIEB K TIEey)

Y {

A B =y T DFENE (2 BRE~2 »8)

5. AL X =y T R EE (LA O, @S

W=

#FPE (FF - EBE)EOARAELESE Homework
AL B =y T HNCERHED —EEL T, & BAHEITIS U T AL E R EM A 179,

BARSEM D EH#E LA X Grading System
JFRAIELT, WHER T RICTHERIICBE T2 R — ot AR L, 7m77A$ IZBWTEERR RO IR ZITV (HESA
VH— oy T DG EITIGEICLD), LAR—MEHERES TOREZICIVFEZ

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks
fER L

T X Reading List
5 L7320

S MR—LR— Websites

L ZEDHR—L_R— Websites of Laboratory

{ig# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

F2=R/EH Subtitle WERAL SRR EE 2% 2026 Physical Chemistry 2026]
EE#HB Instructor K At [TAKETSUGU Tetsuya] (K 2FR A HF 2Rk

B LB Other Instructors | E& Iz (H AR T IR0 A RHEAE)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094411

HAM Semester 25 (FE) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title 0 b2 eI %

E:E0—F-SEE Language Code, Language Type 0 AARFECTITOfRE

=P ERBEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 kPR B (O )

F—"J)—K Key Words
WEL 1, 3 TEN ), B — R BRI, B 0 AR AR 0k

2% 0 B4& Course Objectives

(b B MR B BT A E RO B L UL BEE IS T BV, B R B Y BL O
FMEETHRRIICES, BRI S EBUEFH EIEO MmN HEEZTRD | BUROFHER Z 9% ERPICERIT TE L I
NEFHIZEEHWIETD,

FI:Z B 4Z Course Goals

RPN EE DL T ab—ar OREARFIA ML | o T8 )75, R B T8 1%, BsH )15, 260N
BT IEONLE DI AR TEDINNTT D, Fo, LT ARV MTESCH B R = RO EEEAEAEL, 5
LW AL F B GG U C Bl 72 B PR A SBIN 5 728 O SRR 721l 2 1221 5,

{22 5HE Course Schedule

B NFORBELLCT LI TV OWAEFEE AL, T 3al—iar ORI A5, W, D a2 E o
ML R ML T, LT 0 T ORI REZHES FIEEF 5, SOI2, 0 TEIFICB T HRRA T — VO R B E X L
TAXCMNIEE B =R —HEOEZ X T AR T 5, fiv T, 5 EPLBISEL N O A & L5 — FELS T8 )5~
IS DWW TR T 5, AT, A B 2D T E 135 O R AHE N 35, Itk ic, R MEE AW &
BRI OWTEFHL  BILR RSB ~DIEAZEi#iR T 5.

#FPE (FF - EBE)EOARAELESE Homework
THAR (50 R—URRME) ZRATL , ZAUTIE - TRRIETT,

ARSEM D EZ#E LA X Grading System
BB DOHRE 2T 5720, /K T HRICLR—IE2FRL, ZOREICE SO TREIIZEHMET 5,

= EEE D EHY Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

L ZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle HEREIHT (L S4B 3525 2026[Inorganic and Analytical Chemistry 2026]

EE#HB Instructor s A [TAKAHASHI Keisuke] (RS2 EE 2R 927

#HYH B Other Instructors | £ 7] JN1E WE - M EHIFZERES)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094412

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

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title 0 b2 eI %

E:E0—F-SEE Language Code, Language Type 0 AARFECTITOfRE

=P ERBEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 kPR B (O )

F—"J)—K Key Words
YR FORHIR, FHURER, 7 —Xffroay vy ET A ARGIRRE T 1t A

2% 0 B4& Course Objectives

MR E O IR 23, EBRO TEImIFIE I TEDINFEDbNTNDD, TDIv TV (BER) 2D 5, D
WVE OKFOMBAREIRZRLY) Z BRI, BFFREE CEBICMHE DI TS EHAHE T 2 B DR Z & T, [BRELEZT AT
7 1% TSR R ) W2 2 D128 D BAR B 7238 WFIEDOTARTAL ) 235,

FI:Z B 4Z Course Goals

SR ICIROMBHFZERS, RIZEEDHE L 2O AER THLZ L2 BF T2,

2 FHAEE AT Ty IRy 7 AT BRI S W= EIZRAE - 7 — IR TEL LT D,

SAFFRNIEIED IUT D EVI R L EILL, A SO FCRFHDORIEETOT e ARG CEXomBEmMIEE Hx gy
Wz 5,

Ju—

£ 5HE Course Schedule

1 ORI A AT 5 Fe e~ T U7 /e~

R EOWMI L FEOMEELYS (NIMS %) O BRI,

I E DA T DDN 2 1—R T IRERR =X —F M E N L TRV OSE T,
2 RA 72O RE RT3  FHAE AT OO R

THID ) EIXEINDT D2

T MIERE BN, WERBLG CEBELR L) ZFIH L CE ORIE T at A% 2 5,
3WMRET FA LT D EE~DT—Rwy T

FAERBE L H AT A A REIOEZ AR T2 FIE,

R 72 W EBREHE DN TH &, W RMRE FED DD DFEET AR,

#EHEPE (PE-EEHEDAARESE Homework

T (10 %3) : BHEOEIEDOHD 538 FFERICB N T, EDIH0 0 Fik (X # BFEAIREE. 0 06iERE) BMEbh s
DR TRLZE,

13810 43) : WRETHRSZTFHE R, EEOWRLOP TEDINCT —FZDEEMEA T 2 TWDh, FEFIZEL THERT 52
L

AT B EE LA L Grading System
FUE BURL LTI e ~DRW &, A0 H 5 Th TEAMNLEAREDITONDZE,
Jrik: HIE (30%) BEO, AT P a—F O CHIEH EiE B 223 A AL R —R (70%)

THR-ZFE Textbooks

FEE 15 E HE Reading List

HEZEDHR—L_R— Websites of Laboratory

{i5#% Additional Information




FLB 4 Course Title

(bR # 28 [ Advanced Chemistry]

F2=R/EH Subtitle

BRI EE 26 2026[Organic Chemistry 2026]

HE# A Instructor

KA B —H [INAGAKI Alichiro] (KZFeERZ2RF 50T

H M E Other Instructors

OHPF B — B8 (YL ARIFZERT)

1 HFEA Course Type

BASELEE Year 2026 s Z1&E-S Course Number 094413
H#A[ Semester 251 (FE ) Bi {51 % Number of Credits 1
B Type of Class e W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELCOM 6400

K43 —NK -4 Major Category Code, Title

CHEM_ELCOM Chemical Sciences and Engineering Elective Course for

Common Subjects

EE D) wEFpEGLEE H)

LR a—K:LARJL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

th 5 $a—FK -8 Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title 0 b2 eI %

E:E0—F-SEE Language Code, Language Type 0 BAGECITORE

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 1§ Other Information

BEREMEA Class Method

F—")—K Key Words

22 B4E Course Objectives

F|3%E B 4] Course Goals

{2 %5 Course Schedule

#FPE (FF - EBE)EOARAELESE Homework

BT D B #ELF LK Grading System

= EBE D EHY Other Faculty Requirements

TX R #F]E Textbooks

15 E KE Reading List

B BR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{ig# Additional Information




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle A WAL R RIEEFE 2026[Biochemistry 2026]

EE# A Instructor RS 7% [ABE Kazuhiro] CREFBeH52HFERT)

{HYH B Other Instructors | 7 —L ZUANT (BEALFAFERT)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094414

HAM Semester 25 (FE) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering_Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title 0 b2 eI %

E:E0—F-SEE Language Code, Language Type 2 AARGEMOHFEONRAVHNIRE, ZHERCEHRIHHSHE (R
AFE ST IFE) R E T D1

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J—F Key Words
cell membranes; membrane proteins; structural biology; cryo electron microscopy (cryo—EM)

2% 0 B4E Course Objectives

A defining feature of life is the compartmentalization of cells via their membranes. Our understanding of cell membrane biology
is intimately linked to models of membrane structure and insights into the structure function relationship of membrane
proteins. In this lecture series key concepts of structural membrane biology will be introduced together with milestones of
membrane proteins structural analysis. Cryo electron microscopy (cryo—EM) has emerged as the most important analytical tool
to advance our understanding of cellular membranes. Therefore the second half of the lecture series will be devoted to the
introduction of cryo—EM in general and single particle analysis in particular. This will give students an overview of what
techniques are available to further the field of structural membrane biology and ideally some ideas of what they could do with
this technique in their own projects.

FIZE B1E Course Goals

Learn basic concepts in structural membrane biology and understand how little we know.

Adopt critical views of existing models for cellular membranes.

Learn about key insights into membrane protein structure.

Learn about cryo electron microscopy as an ideal technique to study structural membrane biology.

£ 5HE Course Schedule

. Introduction to structural membrane biology

Models of cell membrane structure

. Membrane protein structure

. Revised models of cell membrane structure

. Introduction to cryo electron microscopy (cryo—EM)

. Concepts in single particle cryo—EM

. Specimen for single particle cryo—EM

. In situ structural membrane biology with cryo electron tomography (cryo—ET)

0 N O U1 &~ W DN~

#HEEE (FE-EE)FNDANB LS E Homework
Any preparation using the reading list as shown below is appreciate.
Ideally students will prepare questions about the lectures topics in advance and ask them to me during the course.

BB D EEE LA & Grading System

Overall evaluation will be based on the following criteria:

1. Active participation in lectures (research, analysis, and discussion): 70%
2. Assignments and reports: 30%

=SB B DY Other Faculty Requirements

TXRARZEFE Textbooks




FREIEEHE Reading List

Gerle, C. (2019). Essay on biomembrane structure. The Journal of membrane biology
https://link.springer.com/article/10.1007/s00232-019-00061-w

JtRA #&Gerle. (2016). {XIR B - BMERIEE AV BRI 1 fAT DB DR LS L X7 E ~DIG . Journal of Japanese
Biochemical Society, 88(4), 532-536.

https://seikagaku.jbsoc.or.jp/10.14952/SEIKAGAKU.2016.880532/data/

Sigworth, F. J. (2015). Principles of cryo—EM single—particle image processing. Microscopy (Oxford, England), dfv370-11.
http://doi.org/10.1093/jmicro/dfv370

Cheng, Y. (2015). Single—Particle Cryo-EM at Crystallographic Resolution. Cell, 161(3), 450 - 457.
http://doi.org/10.1016/j.cell.2015.03.049

Cheng, Yifan. “Single—particle cryo-EM—How did it get here and where will it go.” Science 361, no. 6405 (2018): 876-880.
Fernandez-Leiro, R., & Scheres, S. H. W. (2016). Unravelling biological macromolecules with cryo—electron microscopy.
Nature, 537(7620), 339-346. http://doi.org/10.1038/nature19948

D’Imprima, E., & Kiihlbrandt, W. (2021). Current limitations to high-resolution structure determination by single—particle
cryoEM. Quarterly Reviews of Biophysics, 54.

Lyumkis, D. (2019). Challenges and opportunities in cryo—EM single—particle analysis. The Journal of Biological Chemistry,
294(13), 5181-5197. http://doi.org/10.1074/jbc.REV118.005602

Vinothkumar, K. R., & Henderson, R. (2016). Single particle electron cryomicroscopy: trends, issues and future perspective.
Quarterly Reviews of Biophysics, 49, e13-25. http://doi.org/10.1017/50033583516000068

BRRHR—LR— Websites
https://guide.cryosparc.com/processing—data/tutorial-videos, https://em-learning.com/, https://cryoem101.org/

HEEDHR—LR— Websites of Laboratory

{i§#% Additional Information
https://wwwchem.sci.hokudai.ac.jp/ molbio/home—en/




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

BASEAERE Year 2026 B EIZFE S Course Number 094415

HAM Semester 1228 (B ) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6400

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title 0 b2 eI %

EE0—F - E & Language Code, Language Type 0 BAGECITORE

=P ERBEZE DA B Availability of other faculties | 3 S & /]

## B 1§ Other Information

BERMEA Class Method 1 kPR B (O )

F—"J)—K Key Words
F =B A TR, SRR, TusI 7, TR T—vay, Y UT K

2% 0 B4& Course Objectives

Society 5.0 (223> TCNZHETEH T, HENGITT —F VAT A FiEa b2 (UIE, BICHa3288E  Lit#d
5) TEDANBNRD LN TND, #EEFIEEITI T R AL FEEED T T B RALFLL TWAT2d  KERRICTT
AT IV T IEDEE %521 CET AP RO BEMZITHEA TV —ADMFAET D, ZOREIL, BRSBTS
T =AY AT AT 2HOF RIZEDLL T, AR FIEIIMLBERAX N (Tl T 7 | T —F AT ADFETIE, WE
B AT 2T O N YN 28 5T 5 E BRI T 5, AL, BIEOEM I T o 72 AX VL, 7 —F AT R
DAX N EIMZHZET, BEA 2B T —F — (T2 > THHRD AHITHE > THHU LY,

Fl|3%E H4Z Course Goals

1. 7=V AT ADFEFIEEBRLIZH 2 T, FIETEDHINTR2D,

2. T—HY AU AEFSFTIET DR, WEE T IEEFEO, EETEI01T705,

3. T =Y AT ADFHE FIEIZL > TR R 2T TR T H 2 %O, T TEHIICTD,

£ 5HE Course Schedule

AFFFEIL, 10 FLL IO T —F P A= T AN L RSV TE TR BB — BG4 (BD4e 77 I— REREU &AL
E/ MR T =47+ ——X YUTERE /A E RPN B8R ERmERFEFEREEE ¥ — REHR)
I ERRANE U CTIRTAL | iR E L CHRET 5,

2=y MBEETIE, 525 (60 43) - 1H°E (20 43) - fifqn (10 43) OB CEMT 5,
2=y e PIBRII T NV —T 12, R RO — VTV A% EiT 5, Lo T, S EILIDT A Ay ay T —H RN E
(IR E M HRETD,

2=y T —E A AR FEEER . 7 e I3 7 (O (Python AFH)

a2=yh2: 7 ar I 7@ (HRESC, 7 —Z2 D)

2=9h3: T —F P AT AFIEO IR ZEO (BT VRS, RS ERGEE)

2=yhd T —E AT AFIEOBRFE KO (Bk & R ERE T NV EFDFEETIE)

A=y RS T —HY AT AR D EEE (T Yo MEE, Tas T AT AN, I IHERS)
HE~DREVCR—T T T LB T—ay)

=96 —ADF, Z =TI AT D 2= Ty 3R R, RS R AT — T RS

2=y T — AR OENE, BT — T a B RIOER

2=y R8T =T OEN, T VBT —a BRI OVERK

2=y R TN —T ISR T — g Fl, B, R,

#{EEPE (FE EE)EOREESE Homework

EATYE AR ETITEA PC 225, FIEELZETOT, REFTTIIHLE R 7 =T (& TERD 2 A AR—/L LT
Bz,

B, A —FERBEAILE I, FRiFEE R RO T ETHS,

THE D EMTBEL | RN DS > Teb DIZHOW TR, FiB IR T REEDOBIUBA D YR ETITR I 5L,




2=y RO TRELET LB T = al ONFITMEE EZLTIZWEA T, TNE2{To7- LT MEOBRIUEZ DR ETIZ
eI 2I512952 8,

AR E DR (A=A TRV ) 13, BEPICHBI 5,

BT B2 L% Grading System
O EPICHESNAIEE R EOEFINCIEH T 5,
FEMESNTZNE O IEMEMES LOGRELEE AV, Fio, RSN NE LB L GERNA O BT 25135,
QI N—F T =k — VT VLADE I ET L BT —ard 5, TORE, F8EDRFNIE BRI 5,
TS NIZEBHIOWT, SRR E DAV VT 1 W RO EMENE, BRI ORI AL - D00 ZEFHE T2,
FHIC D 2HIE X, DA 40%, @23 60%E7 2,

fh I BB D EH Other Faculty Requirements
A —MIER AT Ve AT O T BT 2n— o TR KEBROESL2ETAZI 0 I LB INE BT
5720 S EBE IR A et n’ S5, Zilif BH SO A1 ELMS 200 L CH Y ZE NS Al & 4 8% 975,

TH X %% 3 Textbooks

1 K, Reading List

BRRHR—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

HEEDHR—LR— Websites of Laboratory

{ig# Additional Information
AFRIILLFO AR CRRELE T,

6 H 29 A (H)3-5z&KF (13:00-18:00)
6 A 30 H (k) 3-5:##% (13:00-18:00)
7 A 1 B () 3-5# (13:00-18:00)
T B 2 BAF 2-409 FHE T,




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

S EREH Subtitle B TR Y vk I [Interdisciplinary Lab Visits 1]
EE# A Instructor %% [l [MITA Tsuyoshi] (FaGA /~<— Tz BIFHEIEAL 2 5 S Al AT FEHL )

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094416

HARS Semester WA BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6402

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

BHEEERD ek FprELEe )

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 4 HEERR

INDEO—K -8 Small Category Code, Title 0 {2 FERIGHE 25

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZE DA B Availability of other faculties | 3 ST & /]

## B 1§ Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
BB AL, BB RA | I

2% 0 B4& Course Objectives
2 EE~2 »r ARREOHIRM, B REICBEL, BEILMIEENRILTIHBFEF IOV TEY, BOFOH-/EY
FO AN 2 B STHZe% BiEE 5,

FI|3%E H4E Course Goals
T AAI YA B L TR AN a2 = — s al BB N ERHIZE T, Bl e i oW EE b E RO D2 LN TED
Il D,

I %2 B AT 28T, ST O BRI R HEME T DT DI B LD . B B OBFFEL A B ORF RO BRI A B 5
DHIENTEDHINNT2D,

{22 5HE Course Schedule

BRI AT = ME BRI T eV AT RS T A DT 0T A L ICReDD @D MANABIYA 7’02 I 055 i# T 5K
FREAZIRIE T D,

<4 ADBEE 3 AOMT,FRAELT 2 B ~2 » AREOHIME T2, FEHEIEHIRIIZ ASBE LMo L 55 E
DT HEEGTHBRET D,

< SEhEHIE I, RIS L CRTR O E B, S ANITREERIC T DT FERREICIE S L . o B D R kIR & B dfr oD
BAHERET

- BARBYRAFZE N AR, TSR ANEB LT A ANy v a 2T IRET DL,

#{HPFE (FE-EEH)EDRHNELESE Homework
2 AR ETDHICH-D ., BN EBLEWESTOIZE~yFTHHERICONTHICTHEL . ZDORFZE=E
DOHE LFRNFENFICONT ORI B A EEITIZ L,

AT D BEEE L L Grading System
SRHENTEHEEONBELTFHENBTIZ OV TORBHEMLHE LOT 4 A 2L > TRAEE R T2,

F BELERSTOLE 2— N T&, FRIREN TELL UL BB G LIRS B OMEENEEZEEL, 5003 <GiHT
X%, B BABFOEBRAX LA EEL NS, 7 BB OMIRH TEEN TS

=SB B DY Other Faculty Requirements
AT A~ — ME R R RIS T Y AT a ST A DT a T AL ICReDD @ MANABIYA 702/ ba%5%3#4 5K
FREAEICRET 2,

FEE 15 E HE Reading List

S BAR—LR—T Websites
https://phdiscover.jp/hu/smats/, https://www.icredd.hokudai.ac.jp/ja/manabiya

HEZEDHR—L_R— Websites of Laboratory

{i§# Additional Information
ZIFANBE ORI RIS TEBTHIE,




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

S EREH Subtitle B TR Yy [Interdisciplinary Lab Visits 11]
EE# A Instructor %% [l [MITA Tsuyoshi] (FaGA /~<— Tz BIFHEIEAL 2 5 S Al AT FEHL )

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094417

HARS Semester WA BT 3 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6402

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

BHEEERD ek FprELEe )

LARJILa—FK:LA)JL Level Code, Level 6 K7Fpt (&L - FMER) BME B GBROZAFORH | 7 ER
H)

th93¥E0—K -4 Middle Category Code, Title 4 HEERR

INDEO—K -8 Small Category Code, Title 0 {2 FERIGHE 25

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZE DA B Availability of other faculties | 3 ST & /]

## B 1§ Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
BB AL, BB RA | I

2% 0 B4& Course Objectives
2 EE~2 »r ARREOHIRM, B REICBEL, BEILMIEENRILTIHBFEF IOV TEY, BOFOH-/EY
FO AN 2 B STHZe% BiEE 5,

FI|3%E H4E Course Goals
T AAI YA B L TR AN a2 = — s al BB N ERHIZE T, Bl e i oW EE b E RO D2 LN TED
Il D,

I %2 B AT 28T, ST O BRI R HEME T DT DI B LD . B B OBFFEL A B ORF RO BRI A B 5
DHIENTEDHINNT2D,

{22 5HE Course Schedule

BRI AT = ME BRI T eV AT RS T A DT 0T A L ICReDD @D MANABIYA 7’02 I 055 i# T 5K
FREAZIRIE T D,

<4 ADBEE 3 AOMT,FRAELT 2 B ~2 » AREOHIME T2, FEHEIEHIRIIZ ASBE LMo L 55 E
DT HEEGTHBRET D,

< SEhEHIE I, RIS L CRTR O E B, S ANITREERIC T DT FERREICIE S L . o B D R kIR & B dfr oD
BAHERET

- BARBYRAFZE N AR, TSR ANEB LT A ANy v a 2T IRET DL,

#{HPFE (FE-EEH)EDRHNELESE Homework
2 AR ETDHICH-D ., BN EBLEWESTOIZE~yFTHHERICONTHICTHEL . ZDORFZE=E
DOHE LFRNFENFICONT ORI B A EEITIZ L,

AT D BEEE L L Grading System
SRHENTEHEEONBELTFHENBTIZ OV TORBHEMLHE LOT 4 A 2L > TRAEE R T2,

F BELERSTOLE 2— N T&, FRIREN TELL UL BB G LIRS B OMEENEEZEEL, 5003 <GiHT
X%, B BABFOEBRAX LA EEL NS, 7 BB OMIRH TEEN TS

=SB B DY Other Faculty Requirements
AT A~ — ME R R RIS T Y AT a ST A DT a T AL ICReDD @ MANABIYA 702/ ba%5%3#4 5K
FREAEICRET 2,

FEE 15 E HE Reading List

S BAR—LR—T Websites
https://phdiscover.jp/hu/smats/, https://www.icredd.hokudai.ac.jp/ja/manabiya

HEZEDHR—L_R— Websites of Laboratory

{i§# Additional Information
ZIFANBE ORI RIS TEBTHIE,




FLB 4 Course Title

(bR # 28 [ Advanced Chemistry]

FE=REH Subtitle

Leading and Advanced Molecular Chemistry and Engineering IIA - 2026[Leading and
Advanced Molecular Chemistry and Engineering IIA — 2026]

E{T#H Instructor

KK At [TAKETSUGU Tetsuya] CR*2BeEE A0 7Ef)

H M E Other Instructors

Henryk Arnold WITEK (National Yang Ming Chiao Tung University)

F1 BFERI Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094421
HAR Semester 15480 () B {51 7 Number of Credits 1
BERHRE Type of Class e FIREENR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_ELCOM 6401

K43$EI1—K 48 Major Category Code, Title

CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

FRERE

e b GhE H )

LARJ)ILa—FKLUARJL Level Code, Level

6 REpe (e - HPE) PR H (ERARNEOF A | B ER
H)

th43¥3—K -8 Middle Category Code, Title

4 JEPEE e

IN3$EO—F -4 Small Category Code, Title

0 {2 FHrhnIaE 28

S iE0—NK -5 Language Code, Language Type

1 BEETITORE

= EBEZF DA S Availability of other faculties = 1 7
## R 1§ Other Information
BEERA Class Method 1 F iR ERE B ol o 20)

F—")—K Key Words

quantum chemistry, solvable models of quantum mechanics, variational techniques, perturbation theory, coupled cluster
methods, multireference approaches, density functional theory

2% 0 B4& Course Objectives

1. To provide a systematic overview of modern quantum chemistry methods used in molecular electronic structure theory.
2. To explain the theoretical foundations underlying major families of electronic structure methods.

3. To highlight the conceptual connections among variational, perturbative, and density—based approaches.

4. To bridge theoretical formalism with practical computational applications in chemistry.

Fl|3%E H4Z Course Goals
By the end of this course, students will be able to:

1. Explain the theoretical basis of commonly used quantum chemical methods.

2. Interpret and correctly use standard terminology and acronyms in quantum chemistry.

3. Compare different electronic structure methods in terms of accuracy, cost, and applicability.
4. Select appropriate computational approaches for specific chemical problems.

5. Perform basic quantum chemical calculations and critically analyze the results.

2% 5HE Course Schedule

1: Foundations of quantum chemistry: Schrédinger equation, variational principle, Hartree -Fock method.

2: Electron correlation: Configuration interaction, perturbation theory (MP2), coupled cluster methods.

3: Multireference approaches and density functional theory: CASSCF, MRCI, DFT and density functional approximations.

4: Practical aspects of quantum chemical calculations: Basis sets, computational cost, software demonstration, comparison with

experimental data.

#{EEPE (FE EE)EOREESE Homework

Two short projects related to the topics discussed in the class:
1. A short essay describing the essentials of a selected method of quantum chemistry
2. Derivation of working equations in perturbation theory

AT B EE LA L Grading System

Three short 5—minute quizzes at the beginning of class 2, 3, and 4 will count as 50% of the score (16.66% for each quiz)
Two homeworks (described above) will count as 50% of the score (25% for each homework)

THR-ZFE Textbooks

FEE 15 E HE Reading List

Modern quantum chemistry: introduction to advanced electronic structure theory,” Attila Szabo, Neil S. Ostlund
Molecular Electronic—Structure Theory,” Trygve Helgaker, Poul Jorgensen, Jeppe Olsen
Essentials of Computational Chemistry: Theories and Models,” Christopher J. Cramer

S MR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course

details, etc.), please visit the website below:,

https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G047




HEZEDHR—L~_R— Websites of Laboratory
https://scholar.nycu.edu.tw/en/persons/henryk—arnold-witek

{i§# Additional Information
Knowledge of general chemistry, calculus, and basic linear algebra




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle Leading and Advanced Molecular Chemistry and Engineering IIB - 2026[Leading and
Advanced Molecular Chemistry and Engineering IIB — 2026]
H{F# A Instructor WH HeR IMATSUI Masaki] (KZEBEER 98B

HL# S Other Instructors | JungHo LEE (Seoul National University)

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094422

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

B EMRE Type of Class e FERER Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6401

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—K:LARJL Level Code, Level 6 KBt (&L -FEMEK) MR E (EENZ2NEORE | FEiRSR
H)

th93¥E0—K -4 Middle Category Code, Title 4 HEERR

INY¥EO—K -4 Small Category Code, Title 0 L2 %

EE§80—K - 558 Language Code, Language Type | 1 ZFECITHfZE

2 MEEZFD T A Availability of other 17

faculties

## JEE 18 Other Information

EEEHEA Class Method 1 kPSR B G o A

F—")—K Key Words
NMR spectroscopy, NMR parameters, Molecular analysis, Protein NMR

2% 0 B4& Course Objectives

1. Understand the working principles of NMR
2. Understand the important concepts in NMR
3. Learn about protein NMR

FI)32E H4E Course Goals

Understanding the basic principles and parameters of NMR

{22 5HE Course Schedule
. Introduction

. Chemical Shift

. Fourier Transform

T1 and T2 Relaxation

. Sensitivity and Resolution
. NMR Data Acquisition

. Pulse Sequence

Protein NMR

O N O O = W DN~

LT (PE-WE)EONEESE Homework

One homework will be provided.

ARSEM D EH#E LA X Grading System

Pass or fail depending on homework and active attendance.

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

FEE 15 E HE Reading List

BWAFR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G048

BMEZEDHR—LAR— Websites of Laboratory
https://resonance.snu.ac.kr

{l5% Additional Information
Lecture notes will be provided.




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IIA - 2026[Leading and
Advanced Materials Chemistry and Engineering I1IA — 2026]
H{F# A Instructor WH HeR IMATSUI Masaki] (KZEBEER 98B

$H L E Other Instructors | [l — K [YAMAURA Kazunari (NIMS)I(#/E - B4 EHF J2 6 45), ¥F 0 F5 81 [NOGUCHI
Hidenori (NIMS)J(W)'E - #4 BHIFFEHEAE), EIE B A[SHIRAHATA Naoto (NIMS)J(W)'E - 44 %}

A ZEREHE)

f1 HFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number 094423

HAM] Semester 1228 (FEH) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6401

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering_Elective Course for
Common Subjects

GED) e FpEOLEE H)

LR JLa—R:LRJL Level Code, Level 6 Kb (- SR HR B (GERRIZZNEOR A | IF7EHaa st
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥EO—K -4 Small Category Code, Title 0 b2 %

S iE0—NK -5 Language Code, Language Type | JEEETITHR 3

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 *PEE R B (O )

F—"J)—K Key Words
Energy conversion materials; functional oxides; nanomaterials; quantum materials; crystal structure; magnetism; electronic
transport; structure-property relationships; colloidal nanocrystals; solution—processed optoelectronics

2% B4E Course Objectives

This course provides graduate students with an accessible, interdisciplinary introduction to energy conversion materials. It
explains how material functions emerge from synthesis, structure, nanoscale features, interfacial phenomena, and physical
properties. Drawing on materials chemistry, nanomaterials science, and condensed—matter and interfacial physics, the course
emphasizes conceptual understanding rather than technical details.

F5% BH4Z Course Goals

By the end of this course, students are expected to be able to:

. Explain fundamental concepts and recent trends in energy conversion materials

. Describe basic principles of materials synthesis and structural design

. Explain, at a conceptual level, how structure and disorder influence material properties
. Interpret representative experimental data in materials research

. Discuss functional materials from both chemical and physical perspectives

Ol &~ W D —

{22 5HE Course Schedule

Session 1 (Yamaura): Overview of energy conversion materials and fundamental concepts of structure-property relationships
Session 2 (Yamaura): Conceptual introduction to synthesis design for functional materials, including solid—state reactions and
high—pressure synthesis

Session 3 (Yamaura): Crystal structure, compositional disorder, and their connection to functional properties, with perovskite—
type materials as representative examples

Session 4 (Shirahata): Design and synthesis of colloidal nanocrystals and nanoscale control of optical and electronic properties
Session 5 (Shirahata): Evaluation of optoelectronic materials and devices, including water—borne quantum dots

Session 6 (Noguchi): Intuitive understanding of interfacial phenomena and electrochemical processes in energy conversion
materials

Session 7 (Noguchi): Spectroscopic approaches to probing electrode interfaces and interpreting electronic transport and
interfacial reaction data

Session 8 (Yamaura, Shirahata, Noguchi): Instructor-led summary of the course and integrative overview of key concepts, with
time allocated for optional student questions (auditing only is acceptable)

#pEE (FE-EE)E0RAELSE Homework
No homework
No prior preparation is required. Emphasis is placed on conceptual understanding and intuitive learning.

RIS MO EEE LA & Grading System
Evaluation is based primarily on active attendance, with overall assessment incorporating participation in in—class discussion
where applicable. In—class comments and contributions are optional.

fth IR BB D &M Other Faculty Requirements




TXRALEFE Textbooks

EHIHTERE Reading List

BMBAR—LR— Websites

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

2= D FR—L~_R— Websites of Laboratory

{##% Additional Information
References and Materials: Lecture slides will be provided. Selected review papers and research articles may be introduced
during lectures for interested students.

Target Students: Graduate students (Master’s and early PhD stages) in materials science, chemistry, physics, or related
fields.




F1 B4 Course Title (b4 713 2 [Advanced Chemistry]

EE=EH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IA - 2026[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1A — 2026]
H{F# A Instructor R —7% [ABE Kazuhiro] CREEBEEL2AFSERT)

{HU B Other Instructors | Mike STRAUSS (University of Montreal),
Chai GOPALASINGAM[Chai GOPALASINGAM](FR=2RF 205

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094424

HAM] Semester 1528 (B ) Bi {78 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

WE&REF} 2S5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6401

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

BHEEERD ek FprELER B)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BME B GEROZANFORH | 7 5FR
H)

th93¥E0—K -4 Middle Category Code, Title 4 HEERR

INDEQ—K -8 Small Category Code, Title 0 {2 FERIGHEF5

E583—F- 558 Language Code, Language Type 1 JE3ATITOBE

=P ERBEZ DA E Availability of other faculties = 1 A

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o &)

F—")—K Key Words
Cryo—electron microscopy, sample preparations, image formation, electron tomography, single particle analysis

2% 0 B4& Course Objectives

1. Introducing the electron microscope and its limitations

2. Introducing image formation and image processing methods
3. Examine the uses of cryo—electron microscopy techniques
4. Provide practice for sample preparation

FIZE B1E Course Goals

1. To appreciate the strengths and weaknesses of cryo—EM as a method

2. To gain insight into interpreting cryo—EM data

3. To gain an appreciation for the complexities and the importance of sample preparation

{22 5HE Course Schedule
Day 1:

The electron microscope
Reciprocal space

Image formation

Day 2:
Sample preparation
Single particle analysis

Day 3:
Electron tomography
Additional EM imaging modalities

Day 4: (if required)
Interpreting EM data and images

#HFE (FPE-EE)FONELSE Homework

Read assigned papers

AAESTE D B #E LAk Grading System

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

=SB B DY Other Faculty Requirements

T¥ A F 3 Textbooks




EHIHTERE Reading List

BMRAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G044

MEEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ molbio/

{i§# Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

FEEEH Subtitle BT 0 AT 45 53# 3% 2026[Chemical Process Engineering 2026]

HE# A Instructor % 25 [ITOH Hajime] CRFBE T 520F2257)

M B Other Instructors  THAk {HE R KE)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094431

HAM Semester fErp Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6410

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title Ik (wetvillE = =

EE0—F - E & Language Code, Language Type 0 AARFETITHFRZHE

=P ERBEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 kPR B (O )

F—"J)—K Key Words
Sy, HREA R L EREE, BAERRRm L —

2% 0 B4& Course Objectives

NENEE L TOWDERLF — R EE R 9570 120%, BARET 3L —2F 3 5= 0¥ — &R &4 (= rv
XF—ERDONRTGH ALY TN BETHDH, 2O HHOT=DIZ, FEBEZ AN X —52hEBFIPTI=RNF—Fr T O
FIADRHGEEN TS, =X —F U T OFHEZ LB REIZ T 2D, SEARAMEL AR A Uz 5 B S ThDd, Rl
T, ZNODOET A A FHET RV F —, TRLF—F XU T | o 1Al C OV TR 35,

F|3%E B 4] Course Goals
R D EBERNFICOWTESRT S,

{22 5HE Course Schedule

%18 FARET LY —

¥ 2| ZRAF—F%¥VT

55 3 8] SERAREEAFI 32550 20 1 A4 B AL 20 Sk

% 4 [\ FERAEAF) R 250 T BBOS 11 S R LF OB T

% 5 [\ $ERAEAF) R 3250 T BBOS 1 A SR FEO RIS

556 8] SEIRAREEZFI 3500125 1V A4 B AL A LD AL R
%7 [\ SERAIEAF R 200 TABNIS IV RS E R E EMS
%8 [E FEEE NN — RV 2 BB A DT =T AR IEA~ OBk

#{HPFE (FE-EEH)EDRHNELESE Homework
FCIRIEL AL T ONEZBEL QAT L,

ARSEM D EZ#E LA X Grading System
PR B L O AR — TR

=SB B DY Other Faculty Requirements

THR-ZFE Textbooks

T X Reading List

S BAR—LR— Websites
https://park.itc.u—tokyo.ac.jp/nishiba/

BMEZEDHR—LAR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title s A b4 B 2E[ Advanced—Applied Chemistry]

EE=EH Subtitle WAL EE S 2026[Materials Chemistry 2026]
EE#HB Instructor B H iz [SHIMADA Toshihiro] (RFFE T50F226%)

{HLE A Other Instructors | Y HE f51E &3 (TEAZERE, FIKF)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094432

HAM Semester 25 (FE) Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6410

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title Ik (wetvillE = =

E:E0—F-SEE Language Code, Language Type 0 BAGECITORE

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (O )

F—"J)—K Key Words
e REERE R, HIEVERL(PVD/CVD/ALD), BIREKE (ASD), BUGIER G, BBl sein, ¥, RPENE

2% 0 B4& Course Objectives

e R TR R IO L B ER LN A IZHER L TRY, T A AMRE A5 §EM: - & o AR i CRUE 7 o 2D & AL
DIRRD LN TND, KERTIE, MU TVRAZERR T D TN, KFhI VARG B ERET L L BEMRETEK T 5 1T
BRICEDLET, FICHBEEMEMICESZ2HT, 7oA A ZAO BB OIS A ETEES, $7, T A RBERITSEU-
MEREIR - 7 et A E BP0 &1 L L) 12OV Th 5,

FI|3% BH4Z Course Goals
P RS TROEMEE L CEERBEZEHIN, BMEERICKL BRSSO KN RO LA ESEL, W— o RE
P, b E 2 T 2R 7428159522 BEEE 775,

{22 5HE Course Schedule

A REFE R R O - mER L &2 DR RE

T NARZRGE T 0w A, B2 O S

HEAE R T oD B, (b XUHHER A (CVD, Chemical Vapor Deposition) 0 2Eff
CVD 7t AD M FE i IR FERAF L IRBER A7, B — ML Sk

JR A IEHEFETE (ALD, Atomic Layer Deposition) 0 JEfik &8 B 35

ALD OF /A AUt H L E IR K (ASD, Area Selective Deposition) ~ B [H
TNAREE TR (1) Mo o AL 8lE TR

TSAZRGE TR (2) BERRRFE Rk A2

—

XN O kW

#{EEPE (FE EE)EOREESE Homework
WAL, (LR L5 RO LR O B2 BB L CODIENLEFLW, &1, BAAEROEE (30-60 43) 21T\, BN AT
5L,

AAESTE D B #ELF % Grading System
IR B RO EN OB MR O T ARNE) (40%) &L AR — MRS (60%) [IZKVFEAML £9,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks
TR T2 2 4 hR/ HAH - 35 B - JTiE LB AR

T X Reading List

S BAR—LR— Websites

HEZEDHR—L~_R— Websites of Laboratory




https://www.dpe.mm.t.u-tokyo.ac.jp/

{#§# Additional Information




F1EH4 Course Title i bR 5 2 [Advanced-Applied Chemistry]

EE=EH Subtitle A RE TS 4 TR RIEE 2R 2026[Advanced Applied Biochemistry 2026]

EE#HB Instructor HE vk [TAJIMA Kenji] R T40F4202)

HHMEE Other Instructors = K24 KB (BB KZ)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094433

HAM Semester 2751 Bi {78 Number of Credits 1

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

& EF} -5 Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6410

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFpEGLEE H)

LARJILa—FK:LA)JL Level Code, Level 6 K7pt (&L - FHMER) BMF B GEROZAFORH | 7 ER
H)

43 $0—F - £ Middle Category Code, Title 4 L

INF¥E—K -4 Small Category Code, Title Ik (wetvillE = =

EE0—F - E & Language Code, Language Type 0 AARFETITHFRZHE

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (O )

F—"J)—K Key Words

TIARF i G

TIANYF AT

TIAF I DAL

TIATF I D53

22 B4E Course Objectives

TIRF G E B L TIINI AN DOBURERE, T TAT 7 DEY S IEORE LN, EOBUREREE
{LZEBICHFE T 5, TNDRRBEIER R E B 2 DX -T2 3o ebic, W E S TSRO BN RISV CHfiE
)

Fl|5%E B 4Z Course Goals

LT 1)~6) #EZAEET D,

1) FIARF 7B VA7 DR B2,

2) NLESFDHEAL, 53 ffAT =R DA LN HR 528,

3) AT TAF I KRB OBUR FREIZ O W TR AIC B D2 b,

4) T IAF I DEIHFRORE N DN T EA PR 5L,

5) RUT AT )V RIRI L (RVAV T VL) =RIVE A RUEfLE = RU=TF Lo R Tae’ L OMAEY - BEF Rz
T, M RBESRIC DWW T, BRI IZ S W T LIS ER T 528,

6) S TAF I DT T YAV NEHMTBAFE OBLR LI OWTHR T 528,

12 2 EHE Course Schedule

1. s

2. TIARF v IIBEYL DB

3. TIAF I DL LB 3 iR IV I A7 L OB LR

4, = A IO T FTAF D IRIREMNT T TATF w755 RO T 07T 2, WEBRAY R S5 i 1)
5. FTAF I DEYIROIE R RY T 2T )V OFESR Sy i

6. RIKIT L (RVAY T L) | =NV LD R

7. R T HEBERLA Y., RVELE =L OBER /iR

8. RKU=F Ly RUTBEL L DEEEN R

9. T2 RV F Ly RITut Ly = NI LOBER G IRET 7 A7 B 5

#{EEPE (FE EE)EOREESE Homework
% 1.2 ABIVA—MNUEZRT TE, LR —MEROTZO ORHEBL O R —MERRFRIZA 2 FFERE T A4 Fi—v
TTEEDOHE,

ARAESEM D EZE L A% Grading System
AR L. R RE R (20%) | (AR (30%) . LAR—R (50%) 12 HS W TRA B S5,

=SB B DY Other Faculty Requirements

TXRARZEFE Textbooks




HEE 5 EEE Reading List

B BAR—LR— Websites

HEEDHR—LR— Websites of Laboratory

{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 II — 2026[Leading and Advanced
Materials Chemistry and Engineering II — 2026
E{T#H Instructor =JH = [MIURA Akira] (KZ5% 224692 05%)

$HY# B Other Instructors | Partha Pratim JANA (IIT Kharagpur)

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094441

HARS Semester 154 (£ ) B {73 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_ELCOM 6411

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wELFpEGLEE H)

LARJILa—K:LARJL Level Code, Level 6 KFPt (- MR BMEL B REMZAROR B | SR
H)

th93¥E0—K -4 Middle Category Code, Title 4 HEER

INY¥EO—K -4 Small Category Code, Title ikl vl = =

EE5§80—K - §5& Language Code, Language Type 1 HEECTITHRE

fth IR EEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

BERMEA Class Method 1 *PE R B (O )

F—")—K Key Words
Ahdm, XORR, ZEfRE, AL S MEEARAT

2% 0 B4E Course Objectives
TP FORNFICOWTHIFATED S

X S A S AT O | AR A RE. S BLOTIE,

BARW B 2B U7 et EDRG fa K fa7e E D BT > 7,

BB & LWt ) OFE BI BRI 5728012, X B EIE RT3 E DLW STV DD,
HfEAS X BRETT — 200, bR O EE T T 7457 kA,

FIZE B1E Course Goals

fEdnR, 7T AR, R B TR R T O RS A TES,

[RIHT D JF B L Wik - ZE I DUV CRRBAL . BRI B2 — A iR T D,

HARB 724512 BT, HE & S BRI DO BRI DWW TR LA ZE N TE S,

FERERY 72 7 by = T L, B S, XRREIPTT — 20 Dt S S AT (SR E B L O EAL) 21THO2 L3 CT& D,

£ 5HE Course Schedule

X R S A T AT O JE S 1 %8

AhEEE, fhEm R, T TN R

SRR ZEERE

[FIHT &k - 22 ]

i & /K fif

FEAREY T’ =T % DT ARSI E B L ONEEA L

#HFE (FPE-EE)FDONELSE Homework
T RSN EE2HiA, RIBIOEROMEREZT DL,
EE: ERG NAZEEL, HE RS THREEASEDIL,

AT B EE LA L Grading System
RERHE T N T ARB L E 2TV AR — M L DR,

= ERBE D FH Other Faculty Requirements

TF AL FF Textbooks

FEE 15 E HE Reading List

BWAFR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G046




HEZEDHR—L~_R— Websites of Laboratory
https://sites.google.com/view/parthapratimjana/home?authuser=0
https://strchem.eng.hokudai.ac.jp/

{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 IIID - 2026[Leading and
Advanced Materials Chemistry and Engineering 111D — 2026]
E{E#HE Instructor ESH itz [SHIMADA Toshihiro] (K5:Fs T #5257

H M E Other Instructors

1 HFE3 Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094442

HAM Semester 1228 (FEH) Bi {78 Number of Credits 1

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

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 6411

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) x|l T{EISEY A=Y

LARJILA—FK:LA)JL Level Code, Level 6 K7FPt (&L - FHMER) BME B GBRAZAFORH | W7 E5R
H)

43 $0—F - £ Middle Category Code, Title 4 L

INY¥E—K -4 Small Category Code, Title Ik (wetvillE = =

E583—F- 558 Language Code, Language Type 1 JE3ATITOBE

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 4 R ER B (RO A1)

F—"J)—K Key Words
FTUTIVAA L T HRT AT A A

2% 0 B4& Course Objectives

ZOMBRITEEOHZEEENOER SN T, B TIE=a—T NV Ry N — I E ORI DA Xl 7e & O JF RS
FEEFOET, EH TIHEFOMBHIEIL 728 % F W C tensorflow, scikit learn, Stan, GPy 72 E =5 B D747
VEESTHET,

FI:Z B 4Z Course Goals

1. 7 —=Z WA= A B T AR A BR 35

2. Python DFA T FVR0T —H_X—2ADF\WF2EHET D

3. RTUTNAALL T AT AT A EL T2 TA T VDN G2 85T 5

{22 5HE Course Schedule

. a2 =TV Ry NI — I & il TR LD
AbZEREHZ S Rdkit T4 7 FVDENTT

Y FE B U TR

. BB T A7 Z 1 Scikit learn

. BEAEEE - Z RV EREE TINEE STV DD
L ERRT AT L

L NAXHREOISH

. BB S R ORI

AR AL

© 0 3 O U1 &~ W DN —

#{EEPE (FE EE)EOREESE Homework
Ry NI —JEHROTEDALE 2 —H NN T
— HOMKOVIGRENERSNE T, TORE 2 EEELET,

AT BEEE LA L Grading System
— HOEDVICHEN R RENT T, TORIELLR— R CHGEE T ET,

=SB B DY Other Faculty Requirements

TH AR -BFE Textbooks

None

FEE 15 E HE Reading List

Any textbooks or websites on python language

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G055




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

{i§# Additional Information
I 2 —H R N — IR TT Y, IR ORIIC python O T H DT OT=DITHE T A0 b LILER A,




F1EH4 Course Title i bR 5 2 [Advanced-Applied Chemistry]

EE=EH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IB — 2026[Leading

and Advanced Biological and Polymer Chemistry and Engineering 1B — 2026]

H{F# A Instructor P&EF  $AH [ISONO Takuya] (KEBt T2 ZERE)

18 18 8 Other Instructors Redouane BORSALI (CERMAV-CNRS), Sami HALILA (CERMAV-CNRS),

Issei OTSUKA (CERMAV-CNRS), Christophe TRAVELET (CERMAV-CNRS)
e BISC[SATOH Toshifumil( T #4F5E0E), LI FENG[LI FENG](T- 3 7E)

F1 BFERI Course Type

BAREE Year 2026 B S Z|ZFES Course Number 094443
H#A[ Semester 1541 () Bi {51 %% Number of Credits 1
B M Type of Class e W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_ELCOM 6411

K45 —NK -4 Major Category Code, Title

CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

FAEEERB o A= E: ST S YED)

LRILa—FK-LARJL Level Code, Level 6 KZFPt (&1 -FMER) BMFLE BRENZAROR B | FRE SR
H)

th 4341 —FK -4 Middle Category Code, Title 4 EPEES

IN3$EO—F -4 Small Category Code, Title

LS HE R

S iE0—NK -5 Language Code, Language Type

| ST R

=P ERBEEZ DA E Availability of other faculties

1Al

## B E 1§ Other Information

BEEA Class Method 2 R FER B (—EBENE)

F—1J—F Key Words
Carbohydrates, polysaccharides, oligosaccharide, light scattering, electrospinning, carbohydrate chemistry, self-assembly,
block copolymers

2% B4E Course Objectives

This course provides an integrated overview of carbohydrate—based polymer materials, spanning chemistry, processing, and
characterization. It begins with light scattering, introducing principles for probing polymer and colloid structure at the
nanoscale. Electrospinning follows, covering the mechanism of fiber formation, effects of material properties, and applications
of nanofibers in areas such as filtration and biomedicine. The course then reviews fundamentals of carbohydrate chemistry,
from synthesis to carbohydrate—based material development. Building on this foundation, it explores the self-assembly of
carbohydrate block copolymers, highlighting how nanoparticles and thin films emerge with unique structures and functions.
Together, these lectures give students a broad perspective on how chemistry, processing, and advanced analysis converge to
create functional and sustainable polymer materials.

FIZE B1E Course Goals

By the end of the course, students will be able to understand and clearly explain the fundamental concepts related to
carbohydrate—based polymer materials, including their chemistry, processing, characterization, and self-assembly, as well as
their roles in the design of functional and sustainable polymer materials.

£ 5HE Course Schedule

1. Introduction to light scattering technique

2. Electrospinning: Fundamentals, Materials, and Applications

3. Carbohydrate chemistry: Application in carbohydrate—based materials

4. Self-assembly of carbohydrate block copolymers: Nanoparticles and thin films

#FEEE (FE-EEEOAELENE Homework
Students should prepare for each class by reviewing the distributed materials in advance and reviewing them again after the
lecture to ensure understanding.

AAESTE D B #ELF % Grading System

Your grade will be determined by how well you demonstrate your achievement of the course goals through

1. Participation to the discussion (10%)

2. Final report on the subjects relating to the carbohydrate—based polymer materials and application of the concepts learned
from the lectures (90%)

= ERBE D FH Other Faculty Requirements

THX X -#F &\ Textbooks

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




HEE 5 EEE Reading List

BMBAR—LR— Websites
https://cermav.cnrs.fr/en/

2= D FR—L~_R— 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

B %A Instructor EA)I jEth [HASEGAWA Junya) (iRl A0 2207)

8 4# B Other Instructors

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 094451

EAME Semester 27l (K —2) Bifs7 ¥ 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

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

EE D) wEFprGLEE H)

LARJILa—K:LARJL Level Code, Level 5 KFPE (1 - P SRR B R NEOFR B) | REbidm
¥R A

h93¥H0—K -4 Middle Category Gode, Title 2 BT k@

ING$EO—K -4 Small Category Code, Title 0 fbFpEHES

EE5§80—K - §5& Language Code, Language Type 0 HAGETITHORE

=P EREEZ DA E Availability of other faculties = 1 A

## B 1§ Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J)—K Key Words
PEETF T WFFEBRASE, (bl pE i

2% 0 B4E Course Objectives

PESESCNSIF ST D — R TIFIEL COBLFHEANE L FE R ORE AL F R, HEETEHICED 35
MORRINRER, RIABRZ AZ 2 TR A E  KETRATLEIENEETEDINTREITILOD), FBETERDO BT
WHDONE RS D,

FI:Z B4& Course Goals

A TROONDCEENT LI, FEEFIZB T HMIEEOHY S FTERRF O FENE | fEE~D R HRIE(E O EEMEEICD
WCEIB T 28N TED, FEHERRLEETEKEVOZED BEMRA A=V %R | 5% 0 B 45 OFERERO 5780ttt b
DIFDY HIZDONWTEEBTHIENTED,

£ 5HE Course Schedule

PEZE TSN T DO — B TR E AT > CO AL HE I AL R EOREF 2O THREEI TV ET,
BRI T oL T,

LA B O Ferikk (6[H]) :

B2, B RR, (LBES RSB AR A— I — R E DA AR E, RETITONTWAREBIFRIZ OV T, 2o R0tk
SBEREED TRENIIRIRT 5, £, FRFHBE ST IREROWURNLT UM T L —2 72O T, K
LRI DB T DIENT DUV TR T D,

2 DX VT /A (2[H])

B ex v T RRAE TR L T2 TE B LRDERIEE 1RO LD ST BT DWW T, FEE M S IG5 D5 Al O RR 5 % Bk
FR IR END,

#{HPFE (FE-EEH)EDRHNELESE Homework
BENFICOWCREIETITES,

BB D EEE LA & Grading System

FRIEUC, 122EMI% 7.5 BILL_ O R &2 R O 4k &35,
KIET DG FRNCRE BRI T2,
HEROABIATIINT AN A& L - TRl $5,

THR-ZFE Textbooks
BRI EITHREE T, AR ST — KA M A5,

Textbooks are not used. Slides prepared with PowerPoint are used.

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{ig# Additional Information
BET I —NIRIETHIL,




F1 B4 Course Title ~ A7} /{tZ[Micro-Nanochemistry]

FE=REH Subtitle

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

HYE B Other Instructors | #fi# AX[MURAKOSHI Keil (BR=2AFZERT), IR “A[TOKESHI Manabul( T 22#F 78R,
A 1ESC[TANI Hirofumil( T 2AF2ERT), i i KINAKASAKA Yuta](T 52 4E0E)

1 HFE3 Course Type

BASEAERE Year 2026 B EIZFE S Course Number 094452

EAME Semester 27l (K —2) Bifs7 ¥ 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 5222

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering_Elective Course for
Common Subjects

EE D) x|l T{EISEY A=Y

LARJILA—FK:LA)JL Level Code, Level 5 KFPe (&4 - HIE) BME B (ERENRNEORH) | KFEpidE
BERA

i 93¥H0—K -4 Middle Category Gode, Title 2 BT 4@

IN3$EO—F -4 Small Category Code, Title 2 ~Ara-F b

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARE B RIERITHEHSE(H
AFE AT IFE) R E T D1

fth BB HE DRI E Availability of other faculties | 1 7]

## B 1§ Other Information

BERMEA Class Method 1 *PEE R B (O )

F—")—K Key Words
~ Ayl FALE, BRI, ALFTF T, AT T, ~Arn T I H—, H—Jf T oy T RAIE

2% 0 B4E Course Objectives

1990 FRHIEENLEHRICH B L CElz~vAraA— b ~F ) A—NVREIRIZ B DL FEWFE D B LR a2 5, RIS, Bl
TIEICESL A Ta~F ML T o 7 ORIRIESZE ORI AL -WHEkE & | et FIc B b~ {bZEOEENC
ONTHFE T,

FIZE B1E Course Goals

~ A7 F MEEEOBF B O TIM B OB TIEOF AN L7205, T, LTI THIZ H O &« ORGHIIN
TIEOJFRER L RHEA BRI H LT, TR RIZE D IR HAIN T D0 EBET 5, £D LT, JA<FIHSND LD
2T AL FTF o7 ST F oS ~Ara) T o2 —l 8 QR ERI IO WTEET 5, F7-. T MbLFO A7 5] Th 5
H—F7 0 T L~V OEEECHINEZ BRAEL . IR OBFFEEI AN DWW THIERE B2 5,

{2 % 5HE Course Schedule

WA, v A8 F ) A= NV O B AT R IZHEL, (2O RRLT, N A4 RPCEREICLFIHIL>oHY, BET 55
BRI OB L EAT O BME L LU T 4 HEIT R - TWVD, ATV TL, A7 F PO EEMEL /2 D8 B OGN
TIEOIEARL= A0 F MU T o 7 ORIBHEIZOWTIRFRL 2%, ZOIEHEL TO M=~ A7 r5547 L A7 I (micro
total analysis system: micro-TAS), NAAF v L, ~A /a7 o7 —I2EOREEFRT 5, Fiz, B—JH+ -5 1L~L
OFAEFHINZ O W TR T 2, ZOIIRFMREA WL T, vA/u-F MePOBEENRESHORRIZOWTHEET D,

(F b= 2J5/4:8[H])

(E¥ =42 [E)

BTE—2EHAWEI YT I A EABAIN T iAo~ A7 a - F RE SO B ERIC W TR 95, 7=, S iREFl A
LA T v RoHEEFI A LTy T BB S — I B L THBIIZ R LU TR T2,

(FHBE &% 72 [A])

BURD Sy TALF - W BERF OFBITH T 53 T L~V OEECFHE P REIC LT, AERICBW X, B~ T T
UL OERE  FHINZ KV AL 220D 28 555 TAL T - VB R F O RS . TR A RUTRER T 5,

(B %2 18)

~ AT F MEFEDOFE L LACET T S AF T T ORVE ALFE I I T DR E AR T 5, Fo, RITRO(LFETF YT
INAF T T OEGE R THELT D,

(B 31 15D

HIART TAT 7 7 BRI OB TN S F o PO EREL LIS, AREEYE OFHEE & O RFT D
WFge% . FEHlER LU Cigi 5,

(IR AER1 D)

~A7alV 7 I H—ORHEERI IR OWTERIE R L TUFERLT D,

#{EEPE (FE EE)EOREESE Homework
FEL L OB AT L B L E O E

RS M D E#E LA X Grading System
FIERERE (30%) LR —R (70% ; AREIZEE ZIC B W THR) IS LD &3,




=P ERBE DS Other Faculty Requirements

TX A ZF 3 Textbooks
2L, WH, BEEEAA TS

EHIHTERE Reading List

B BAR—LR— Websites

HEEDHR—LR— Websites of Laboratory

{i§# Additional Information
BET I —NIRIETDHIL,




F1 B4 Course Title Aoy bR Modern Trends in Biomolecular Chemistry]

FE=REH Subtitle

E{E# B Instructor R — 7% [ABE Kazuhiro] CREEBEELAAFSERT)

L% B Other Instructors | KA ZF—HRINAGAKI AiichiroJBRZAFFERE), INH  #[UCHIDA Takeshil(FR2EHFZERT),
A 3f—BERIMATSUMOTO Kenichiro]( T 22852 0%), /Nt ZREIOGASAWARA
Yasushil( T2 0F280%), HE @KITAJIMA Kenjil( T2#8F%8ER), 261 & 5 [KIKUKAWA

Hiroshil((T_ =~ 4ER2)

F BFER Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094453

HARS Semester 15 (2 —2) B {7 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5230

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering_Elective Course for
Common Subjects

sG] ek FprELER B)

LAR)La—K:-LARJL Level Code, Level 5 Rt (&L P9I PR H R NAEOR B ) | KFbidtim
BERA

th43#83—K -4 Middle Category Code, Title 2 PR 4

INDEO—K -8 Small Category Code, Title 3 oy bR R

EE0—F - E& Language Code, Language Type 0 AARFETITHRE

fth IR BEIEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

BEEEHEA Class Method 1 kPR B G o A

F—")—K Key Words
BARIEW, 2o 7B, o FimIBiag, &4 st Biiiie, —IRAGHEY, AR~ —, Bt

2% 0 B4& Course Objectives
e, B, ER, REREODESIRETIIZEITS, EMICELA G FREOE MK, &R I OBREDBMI D T2t
HNZOT DR IEmOBEE, Tk, fiTiEIc >\ CTEAET 5,

FI|3% BH4Z Course Goals
BIRIEW, 2o 7Eikd, Biiilaris, “IRICHEY, A4 R ~—, BRE b7 S OLam, 1l BFE, BRESHTO
MY 2B L TA M TAL B D DO BRIR R D D,

$2 % 5@ Course Schedule
AL ZBE Y ORI XY, LUFOE IOV T, EENDRIEHONFIC OV TGER T2,

LAY OB ISR T T A
PLEATFRTE T o ORI O fiftt

L B RTBITRT B mARTE Rk S RE I AE

CARE I TRREEA T MR
RATFYTERWET L a— 2D A R EF DG
 RAERRACB Y OB T - R A

L R DEL RSB NIRRT~ EE 2D

8. TAEMNZIIT D ZIRAGHTEEY D A=A BB

N O Ok W=

#HFE (FPE-EE)FONELSE Homework
HERONFIHE LR E 52, LR—MIEEDDHTLICE ST, IVEREED D,

AAESTE D B #E LAk Grading System
HE . 70% DL LG S 72 D B IR R YE,, BB SINEE (30%), LBl DEFRN AT 5L R —k (T0%IZE > CRiMi3
%)

?(;FZF'ﬁlﬂi Textbooks
T H B B AT D,

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{ig# Additional Information
BET I —NIRIETHIL,




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

EHE# A Instructor #=m Ficl [SADA Kazuki] (KZB2ER=2AFFE02)

JHLH B Other Instructors | JiLH TEH[HARADA Jun](FRZAFSERR), Sl 782 [KAGEYAMA Yoshiyuki](FRE2AFZER),
WA EBEITATANI MasakiJ(BEZ2AF2ERT), AL)11 #8—[KITAGAWA Yuichil( .52 %E88),
A SEH[YOKOKURA Seival(LFHFFER7)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094454

HARS Semester 153 (£ ) B {7 Number of Credits 1

B EMRE Type of Class GE FERER Year of Eligible Student ~

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

F>731) >4 3—F Numbering Code CHEM_ELCOM 5241

K52 —K -2 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering_Elective Course for
Common Subjects

FERB ek FprELER B)

LAR)La—K:-LARJL Level Code, Level 5 REEBE (B M) MR RN AORH R ) | Kbedtm
BERA

th43#83—K -4 Middle Category Code, Title 2 PR 4

INERO—NK -4 Small Category Code, Title 4 A bR 1

& #B1—F -5 %8 Language Code, Language Type | 1 HiETITHEE

fth IR BEIEE DRI A Availability of other faculties | 1 7]

## JEE 18 Other Information

BEEEHEA Class Method 1 kPR B G o A

F—")—K Key Words

molecular materials, ferroelectrics, organic electronics, organic conductors, photochemistry, metal complex, chemical reaction
synchronization, spatiotemporal self-organization, quantum optics, light-matter interaction, LCST—type phase separations,
thermo-responsive polymers

2% 0 B4E Course Objectives

This course is intended to provide cutting—edge research topics on physical and materials chemistry. The topics include
molecular ferroelectrics, organic conductors and semiconductors, photofunctional lanthanide complexes, self-sustaining
chemical systems, light-matter interaction, polariton chemistry, LCST-type phase separation.

Fl|3%E H4Z Course Goals
Through a series of lectures, students will gain an understanding of various fields of chemistry and are expected to expand
their horizons.

$2 % 5@ Course Schedule
Detailed schedule will be informed one month before the start of this course.
List of lecture titles in this course:

— Molecular ferroelectrics

— Organic conductors and semiconductors

— Photofunctional lanthanide complexes designed through quantum chemistry
— Introduction to self-sustaining chemical systems

— Fundamentals of light-matter interaction and polariton chemistry

— LCST-type phase separation of polymer solutions

- TBA

#HFE (FPE-EE)FDONELSE Homework

Students will be required to submit reports after the lectures.

AAESTE D B #ELF % Grading System

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

=SB B DY Other Faculty Requirements

TF AL FF Textbooks

T X Reading List

SMBHR—LR— Websites
This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,




https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G056

HEEDHR—LR— Websites of Laboratory

{#§# Additional Information




FLB 4 Course Title

WAL F4 5 0 Modern Trends in Organic Chemistry and Biological Chemistry)[Modern
Trends in Organic Chemistry and Biological Chemistry]

5%REH Subtitle

EHE# A Instructor

%)l E s [KIKUKAWA Hiroshi] (K55 ToA0F5257)

H XM E Other Instructors

A 3 — BB [MATSUMOTO Kenichiro]( T. % 72 B2 ), /N4 2% [OGASAWARA
Yasushil(T2520F%2k0), 4 1#SZITANI Hirofumil(T220F2265), 26  ESE[TADA Shoheil(T.
RGeS, VERE FETRISATOH Yasuharul(T22HFFERE), ik ZFFLE[SUZUKI Takahiro](BE%:
WFZ2ke), Chai GOPALASINGAM[Chai GOPALASINGAMIEE A4 72 %)

F1 BFERI Course Type

BASELEE Year 2026 s Z1&E-S Course Number 094455
H#A[ Semester 1511 () Bi {51 % Number of Credits 1
B% M Type of Class e W& IR Year of Eligible Student ~

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_ELCOM 5251

K45 #H—NK -4 Major Category Code, Title

CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

FAEEERE o A= E: ST S YED)

LRILa—FK-LARJL Level Code, Level 5 KEFPe (&4 - BPER) BME B RN EORB) . KEpidkiE
WERH

h93¥H0—K -4 Middle Category Gode, Title 2 BT 4@

IN3$EO—F -4 Small Category Code, Title

5 MR A b 11

E:583—F-5%& Language Code, Language Type

| SR

=P ERBEEZ DA E Availability of other faculties

1Al

## B E 1§ Other Information

BEEA Class Method 1 xhmf 2R B el m o )

F—"J)—K Key Words
AL, i b=, B0 b2, o b, EMAER LS, #EAEWM =, G REDF, R 1%

2% ? B4E Course Objectives

HR LS - AW B O-RBIZA RELODORHVET, R T, SRl m i b AW b0 B Ot a iR 4
5 T LR B AR SISOV TEE L, &FTOR U RIZOWTHIBLL 721212 BB OAZE R BRI DWW TR UET,
BRALS:  EWUE AR TE DR &2 T2 ey 7 A OW TR L £, S eimD AR LA B BL T B 07 47T
DIREEF LR —IMRET DI/ D B AETT,

Fl|3%E H4Z Course Goals

1. JesmrI R A b - A L2 B OWF 2 PR 372 _E T L7 B HARPIBE S IZ DWW TR C& 5,
2. SO F AL DR Y 7 AT OW TR TE S,

3. NI T T RO R DB E OB Tilim L., fET5IENTED,

4. BEOTAT TEFEDIANTEIFTRIRRNTED,

$2 % 5@ Course Schedule

AHEA AL (B0AR) - RIRWE Ak, Diels—Alder SUbt, bR 5B F& 4L
I G 157 (25 1) - AR — Mt st SO

B TALT OAR) (BEREA, MEREE, A A=A
EWSHALT: () i b, AW, bRk

RIS ONEIRD) ARk, BERALY:

WG AW (A RTT T L) A R R TR, ERMER, Y F
AW T (R BE T L, R L A7 ek

R T2 (FG)1)) R AN, AR

(2026.8.24~8.26 THEHi T ETI)

#{EEPE (FE EE)EOREESE Homework
AFE T, wREE O R =N 852D, LR —MNEEDYS 2 >Z %O FESNT-H B ETCICRHLET,

AEEM D E#EL A% Grading System
FAERERE(20%) & LR —MBOWIZ L > TR L £97, & BIEICHEMAERLIZLA—NEEDOY S 2 D&, T0 2 DE#EHL
F9, BERIED 7 EILL O BT D720 ORGSR T,

=SB B DY Other Faculty Requirements

THR-ZFE Textbooks

HEEHEEE Reading List




BMAR—LR— Websites

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

HEEDHR—LR— Websites of Laboratory

{i5#% Additional Information




FLE 4 Course Title FAE AL RFRm L Introductory Physical Chemistry]

FE=REH Subtitle

H{F# A Instructor SLH B [IMARUTA Goro] (KZBEER L)

$H LB Other Instructors | F1i# HXMURAKOSHI Keil (BZ2HFFERE), PN 3[UCHIDA Takeshi] B =24/ 58 7)

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 094456

HARS Semester 15 (RF—2) B {73 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

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

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

BHEEERD ek FprELEe )

LARJILa—FK:LA)JL Level Code, Level 5 KFPe (&4 - HI) BEME B (EHRENRNEORH) | KFEpitE
¥R A

h 5343 —K - 44 Middle Category Code, Title 0 B

INDEO—K -8 Small Category Code, Title 0 Y bR m

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
ARFEXITIEE) AR E T D E

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 4 xR 3R B GEIRD H)

F—"J)—K Key Words
S EYE, S, R, T

2% 0 B4& Course Objectives
LR O EEREAREIE (5 FHLEE, 5065, £im, TS ER) OBMOMIRE, TNOE LTI HE S D=L
DE R RBIZFEITL, [LFICBT DML 2 T, FIEOEEMIZOWCGER TS,

FI|3%E H4E Course Goals
STEIEE, S, Fl, Tl EE RV ST RO R EE A FARET 5201280, HS )b ST
FW e AEEEL, BT LIV TEREEZ DS E DT D,

2% 51HE Course Schedule
1. IERFEICBITA56EE) (TR 2 s 22 2, 21 FBRLU6 &)

REMEDOHLOLE R7— ) 2#EEL, TORERE (LEED, SPMeS) I oW T T 5,

- RIS RO () & D FERRIBIREZ IR~ 5,

AR SEEERT A2 TORMERERDENEETL, TNNEXILFKET EOIIREREFONE, EHMF
NESHNWACVEEINZB LB TWA =X —BE 7 a2 (BREHEMR L) 2 HR T,
2. MAEART MLEIRB) AT ML (T e 2 H L 12 )

FBE T2y T B D BB FIELGELNAERICONWTER T D,

3. IMBETER I BLOTEAIE] (T A E LS 13 BRIV 14 7)

ORISRy Ty L O FBFER LR Tk, BI O OEMER~OERIOW TR T 5,
4. I53+FBETE] (TR AP LS 10 3)

RIS R T OWT, ST ELEIEICE S WGl T D,

BT T OB IREDERMFI M T | oy VLD HREZE R T D,

#HFE (FPE-EE)FOANELSE Homework
FHHABIIT TV ATD,

AT B EE LA L Grading System
JFRIEL T, 12 3EER O 8EI LL LD HE 2 USRI D5 375, FERERE(30%), LR —NT70%)IZL-> TR 5,

TF AL FF Textbooks

EHRIETEE Reading List
Physical Chemistry 10th edition,”P. W. Atkins, Julio De Paula:Oxford University Press, 2014

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information
IR~V DOEBE (T AT I L)) #5510, MAEEEZ ORI OV GERT D,

WRET U —MZaE 5L,




FLB 4 Course Title

AL 3%[ Frontiers of Inorganic Chemistry]

FE=REH Subtitle

E{T#H Instructor

H XM E Other Instructors

1 HFE3 Course Type

BABEE Year 2026 s Z1&E-S Course Number 094457
H#A[ Semester 15 GRA—2) Bi {51 %% Number of Credits 1
BEWRE Type of Class i YRR Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELCOM 5012

K45 —NK -4 Major Category Code, Title

CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

FERTER =

E b hErt H )

LARJILA—FK:LA)JL Level Code, Level

5 KRR (B £ M) SFARH CGERERZRNAORH) | KFEdtm
RERH

th43¥83—K -8 Middle Category Code, Title

0 H#

INERO—K -4 Small Category Code, Title

1 R i

E$80—K - S Language Code, Language Type

2 AARGEROHEGED AV TNAZHE, iR E
AFESUTIERR) 2R E T D1

®ICHEHERE(H

=P ERBEZ DA E Availability of other faculties

1Al

## B E 1§ Other Information

2026 EFEIIBRE LRV,

BEREA Class Method

F—"J)—K Key Words

2% 0 B4& Course Objectives

FI|3%E H4E Course Goals

B ¥ FHE Course Schedule

#HPFE (FE-ETH)ENDRHNELESE Homework

BT D B #E L F kK Grading System

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 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

BASEERE Year 2026 BFMEIEIZFE S Course Number 094458

HARS Semester 1 (2 —2) B {73 Number of Credits 1

B EMRE Type of Class e FERER Year of Eligible Student ~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code CHEM_ELCOM 5262

K43$EI1—K 48 Major Category Code, Title CHEM_ELCOM Chemical Sciences and Engineering Elective Course for
Common Subjects

BHEEERD ek FprELEe )

LR )JLa—F:LAJL Level Code, Level 5 Kb (e L« HAE) H A B CEERZ2NAOFR B ) | Kbt
¥R A

th43#83—K -4 Middle Category Code, Title 2 PR Mo

INDEO—K -8 Small Category Code, Title 6 AL R

& 83— -5 & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RERITHENSE(H
AFE UL IERE) B R E T D%

=P ERBEZ DA E Availability of other faculties = 1 A

## B E 18 Other Information

BERMEA Class Method 1 kPR B (RO )

F—"J)—K Key Words
AL EE LY OSBRI Y, BEA L, mao 1L

2% 0 B4& Course Objectives

MR RRILS:, JOSAE RS, AHERS, AHA RS, BIOE S TLFE2 S TeiRA WA R LR 44 A=
NAFETHD BT, et gE O BR « B S SRR ORI SOW CEiEZ TR 5, 7085, AL F A B E LW 2 i
WZRLJE L, AR FIH L RO A RIS LT E ThDH,

FI|3%E H4E Course Goals
HROFHA AL DN T, BEA B LIZA R TFIEICOWTEY, B#E 3256 02 B B TLaR—h ;ik&)bﬂ
DI D, ﬁﬁi@;%)ﬂb‘éﬁ%/\ﬁkﬁf TOWTEEAGESD | BT 258 LAY B CLAR—NMZEED LN I

b, ZEBEA UKD EBE ROV TED, RAWA RO FE M e B B CLAR—NMIEEHLNDL L7225,
BEEE Course Schedule
1) BHEEME

2) A IR TG D FERE
) AW ~DEREIEADT= D DFFE Ay FH A flic
4) RN 428 B D AT — D B iR
5) C-H — O KFE#E & 40 FEHIHIEN Fo 1T 28I & 7 Mk
6) BEFR T2 S A DR G
) A0 2N H A R

8) U3 ) D3l 9 2 A AL A SUE DL 2

#BPE (FTH-EEEDHEBESE Homework
F L= NAFEATITH 0, TE - EHE LR —FOIERIZ OV TE, B0 Y F I RICHEIZ L,

AT D BEEE L L Grading System
JRHIEUC, B2 O THILL_ EO 2 RO S35, SHEREEE(20%), 8L AR —R2[RI80%)IZ &> TRHE 95,

= ERBE D FH Other Faculty Requirements

THR-ZFE Textbooks

Textbooks are not assigned.

T X Reading List

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i§# Additional Information
BT —NIRIZ T 5L,




FLB 4 Course Title

FEWE AW 5 Introduction to Basic Biological Chemistry]

FE=REH Subtitle

E{T#H Instructor

AR e [IMOTEGI Fumio) GEAZ T-J5 I #EHF 22 7T)

8 4# B Other Instructors

H SEE(TAKAOKA Akinori]G& {195 HI A 22 ),
Fafs  —RE[ABE Kazuhiro] (B FA0F ZE65E)

1 HFE3 Course Type

BABEE Year 2026

s Z1&E-S Course Number

094459

H#A[ Semester 1541 ()

Bi {51 %% Number of Credits

1

RERE Type of Class #Hx

Y& AR Year of Eligible Student

~

W&REF} 25X Eligible Department/Class

F>731) >4 3—F Numbering Code

CHEM_ELCOM 5021

K45 —NK -4 Major Category Code, Title

CHEM_ELCOM Chemical Sciences and Engineering Elective Course for

Common Subjects

EE D) x|l T{EISEY A=Y

LAR)a—K:LARJL Level Code, Level 5 KFPe (&4 - HIE) BME B (ERENRNEORH) | KFEpidE
BERA

i 93¥H0—K -4 Middle Category Gode, Title 0 B

IN3$EO—F -4 Small Category Code, Title

2 SR LWL Frim

E:583—F-5%& Language Code, Language Type

1 AT

=P ERBEEZ DA E Availability of other faculties

1Al

## B E 1§ Other Information

BEEHA Class Method 1 xR B Colmm o 2)

F—"J)—K Key Words
FRHEFE L oAb BAR T-HBL, DABIR T, | BEYYE, 82 78 | GEBhls i

2% 0 B4& Course Objectives

AHIRIETE, MRSl SarE . MR OISR/ E DA BLG 2RI, Z OO /> 7RI O W GRS B I, S
BIZZNGDHIEBEAE D ELNAE D IR A EE TR B OJRK 72D DN ThiEMT 5, IHIT, MIEN T OB IECH
VRIVEEE RO ERIEEEA A= T T DI DT ) —IZOWTHIEN T2,

FI|3%E H4E Course Goals
BAGF 3L, HIREETIE., S | RIRE BRI oD ] fHEAE 0O JLRE A AR L . 2SI BEE D505 O3 A4 R ER A2 B 5,

£ 5HE Course Schedule

1 HH,2 BH EARK
FFERIFAE DA T VT T A

3 HE:&M2H

KRB B T B 7 VAR D 4y 1 Flk
4 H B :FER—%

REBNEA S (R 1T U b & LT IR R O (R B A%

#{HPFE (FE-EEH)EDRHNELESE Homework
RO RNBFZRBIETIEE L TRLZE,

BT D B #E L F kK Grading System
FREEIZ OV T DL R —MEHI(100%)

BB D EY Other Faculty Requirements

THR-ZFE Textbooks

T X Reading List

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G049

HEZEDHR—L_R— Websites of Laboratory
https://www.motegilab.com
https://www.igm.hokudai.ac.jp/sci/index—english.html
https://wwwchem.sci.hokudai.ac.jp/ molbio/
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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. Brief introduction to computational chemistry :

In this lecture, starting from the Schrédinger equation, we will explore how quantum mechanics explains the behaviour of atoms
and molecules, focusing on electron configurations, wave functions, and chemical bonding. We will also examine structural
chemistry, which looks at how atomic arrangements and molecular geometry influence stability and reactivity. In addition, we
will learn how to generate basic input files for quantum calculations, and briefly introduce the cutting—edge AFIR(artificial force
induced reaction) method for exploring reaction pathways. Together, these concepts provide the tools to understand molecular
behaviour and drive innovations in chemistry.

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.

F|5%E H4Z Course Goals

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

Especially, students will know “the fundamentals of transition metal catalysis and their application and recent research”, “the
basic ideas to design molecular crystals and photo—functions”, “What the cheminformatics is and how to use it” and
“fundamental knowledge to use computational chemistry on catalysis”.

2% 5 Course Schedule
The entire course contains four sessions as below;




1. Brief introduction to computational chemistry

+ Quantum Chemistry Basics: Schrodinger equation, Born—Oppenheimer approximation, Hartree—Fock method, Slater
determinant, electron correlation, post—-Hartree—Fock methods, and Density Functional Theory (DFT).

+ Computational Chemistry Fundamentals: Choosing functionals for DFT, basis sets, solvation models, dispersion corrections,
electron density analysis, atomic charges, thermodynamic calculations, QM/MM, and NBO methods.

+ Practical Applications: Molecular optimization, transition state search, reaction pathway analysis, thermodynamic vs. kinetic
control, reaction selectivity, spectral predictions, early— and late—transition metal catalysts, and introduction to the AFIR
method.

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 |
+ Introduction to Computational Catalysis II

EFEFE (FT EBE)EOARELS E Homework

Basic knowledge of chemistry in the undergraduate level might be required.

RAEFE MO EEE LA 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.
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