F1 B4 Course Title AL SR B F 28 55 —[Research in Chemical Sciences and Engineering 1]

5%REH Subtitle

HE#E Instructor e bFbiiE R (REFER AL
HME B Other Instructors | X4 |X IR EH S

1 HFEA Course Type

BASE 4R Year 2026 B EIZFE S Course Number

HARS Semester WA B {7 Number of Credits

B EMRE Type of Class eSS FERER Year of Eligible Student 1~3

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

F2731)24 3—FK Numbering Code CHEM_REQUI 7001

K4 FEI—F -8 Major Category Code, Title CHEM_REQUI Chemical Sciences and Engineering Required Course
EE D) wEL P ER B)

LARJILa—K:LARJL Level Code, Level 7 KFRE () AR R (e R B2 E )
533 —F - & Middle Category Code, Title 0 LERHE

INYEEO—F -8 Small Category Code, Title 0 ¥ AL Re R ZE 56—

& B0 —F -5 Language Code, Language Type | 1 HiETITHEE

thEEBBIEFDTE Availability of other faculties = 2 A~ 7[

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o &)

F—1J—F Key Words
Ak, B, T, fsUERR

2% 0 B4& Course Objectives
1L B35 BRI 727 — < I DWW C R AR R L 36 SCVERR H1EE B 15T 572010, RSB B OfFE 0L &2, EBI O EE
BEL S EHEET 5,

F|3%E B 4] Course Goals
BE LB B OFREDOIIFE 2@ L M 1D DR LA B LD R B S5 U ERE T 15481545,

{2 %5 Course Schedule
(LA D8 E DOREE R R L . ZAUCHO W T B IS R TR 21TV, T O EEII e e L TAETD,

EFEFE (FT EBE)EOARELS E Homework
FhR, T — X REUE, R SCAE LIS ORI AT 5, 155 IR EFFE N EsR IS,

BT D B #ELF LK Grading System
R MICR TS, PR TORE, FRE~OTM AR, VBRI L > TR 5,

= EEE D EHY Other Faculty Requirements

THX R #F]E Textbooks

15 E HE Reading List

B BR—LR— Websites

MEEDHR—LR— Websites of Laboratory

{ig# Additional Information
T H LI B AR B B R A AT 1200 | RIS L3,




F1 B4 Course Title A

7

{5258 - 535 5[ Research in Chemical Sciences and Engineering I11]

FE=REH Subtitle

EHEHR Instructor et e CRFEERaL )

8 4# B Other Instructors

1 HFEA Course Type

BASESERE Year 2026 s Z1&E-S Course Number
HARY Semester A B {5188 Number of Credits 2
ZEWEE Type of Class g YRENR Year of Eligible Student 1~3

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_REQEL 7101

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

7 R () PR H (WFER SR H 25 Te)

th 4341 —FK -4 Middle Category Code, Title

1 B H

INERO—NK -4 Small Category Code, Title

0 Fa AL EhFFE - 5 A

S0 —K-E5E Language Code, Language Type

| SEETIIR R

=PSB EZ DA E Availability of other faculties

2 fon

## R 1§ Other Information

BERME A Class Method

1 %52 368 H O i oo 22)

F—"J)—K Key Words

FBRIEOW R -BA% EBRAEE BRREVELD LTV BT a HiE RSCIE LRiEE

2% 0 B4& Course Objectives

MEBFEA (T B T > TR L7 5 HR T - BIEO K B OMIE, DR EOMDELD LT LY T —v ik, #5E

IR Dmm SCED D 5 5 % RN

L., EBR - JERRIEE L7257 D R AR L RE I 438,

F|3%E B 4] Course Goals

B E2AREH LU TR A D N SHZERIRRE I LT LB T — v a BB ORIV E L0 hE

&),

B BRRAE /) A RIS

B ¥ FHE Course Schedule

R IC BT AR AR IR W T, REFEFRA DR 5

BREERT D,

HOEBRIUIISCTHEE, L FOREZITIZLICIY, ZEDOH

D WFFET — < (2B DA FER

FIEIZZIT T D70 DERFIEDOW R - AT 23EE 5 2 £OBOM RIS

CTCHBEYIRT RAA Az G2 IOREIRRERD EDDIHEE 5, MEITISU, WE, LR —MEHZROHEEHI, F5R - b
FeHEZAT,

2)IFERER DD £ LD | T VBT =T al AEO BN - B2 EZ1T), F5IC, AEIAICHT SRR 2 £ 80 | TORCRE
BRI OPIRRIC T LB T — a3 OBIEDRRE AT,

3) B A B O T i SCHEIEDIRE AT, R ARIREIAL | WU BVELD BT, BHaifim e e L TR
EATHZEDTEDREN 2D, AAGE - SGhEBIC, YR SR L0 N TEHREN 2RO ELTT),

ZOISREVMM A A BT, 1 HHIGHE LU OB FERIEO B GE /) & R AR RE ) - FRIE ) 21 %,

#{HPFE (FE-EEH)EDRHNELESE Homework
G2 BN EIZXT L IROFEER - ST BB T 7= 8D D43 70 HEf 238

AT BEEE LA L Grading System
H & B2 B AL A & E A AL AR — MERZ (50%) . BROALA DR (50%) 2 A HIZFET -5,

=SB B DY Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5# Additional Information




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

EE=TEB Subtitle WA b4 1 (Modern Trends in Physical and Material Chemistry]
HE# A Instructor #=m Fncl [SADA Kazuki] (KZB2ER2AFFE02)

JHLH B Other Instructors | JiLH TEH[HARADA Jun](FRZAFSERR), Sl 782 [KAGEYAMA Yoshiyuki](FRE2AFZERE),
WA EBEITATANI MasakiJ(BEZ2AF2ERT), AL)11 #8—[KITAGAWA Yuichil( .52 %E88),
A SEH[YOKOKURA Seival(LFHFFER7)

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 095111

HAM] Semester 1528 (B ) Bi {78 Number of Credits 1

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM REQEL 7111

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

EE D) AL B EIRMERL H )

LARJILa—K-LUARJL Level Code, Level 7 KRR () AL E (FgeteE Rt B 2 & te)

i 93¥H0—K -4 Middle Category Gode, Title 1 J®IRELH

IN3}EI—F -8 Small Category Code, Title 1 Fesmie e b Ry 1

E583—F- 558 Language Code, Language Type 1 JE3ATITOBE

=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

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 B4& 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.

FIZE B 4E 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% 5HE 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.

AR B EE LA L Grading System

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

TF AL FF Textbooks

T X Reading List

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information




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

S EREH Subtitle ¥ AL Z453 I [Modern Trends in Organic Chemistry and Biological Chemistry]
HE#E Instructor )11 [KIKUKAWA Hiroshi] K522 T 0F526%)

HUHE B Other Instructors | A A Ff — B IMATSUMOTO Kenichirol( L2 #F 42 B7), /N4 R 78 5 [OGASAWARA
Yasushi](CF#MFZERD), 4 183C[TANI Hirofumi](L#MFZERD), M ESE[TADA Shoheil(L.
ZHFFERE), ERE FETRISATOH Yasuharul(T22HFFERE), ik ZFFLE[SUZUKI Takahiro](BE%:
WF525%), Chai GOPALASINGAM[Chai GOPALASINGAMI(E 22 F 22 57)

F1 BFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number 095112

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

2 ETEE Type of Class ER FERENR Year of Eligible Student

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

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

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

sG] RELFFEGRINLERB)

LARJ)La—F:LARJL Level Code, Level 7 R (L) MR E (e SR B 2S5 T)

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

I7N3}EI—F -8 Small Category Code, Title 1 Fesmie et R |

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
A AL, i b=, B0 b, o b, EMAER LS, #EAEwm =, G REDF, R 1%

2% 0 B4E Course Objectives

HRLF A0 B OERIZA RELODORHVET, AR T, SRR AT - AW b0 B Ot E BfE 4
2 ETRBEERD AR RIS DWW THEE L, B O U RICOWTHBIBIL 7212, B e O JERRIC O W T ET,
HRELS: - AR ST ORR % 72 Ry Z AZOWTETER L £, Romom b A bF iU T B 07 AT 7
DRREEF LR —IMRET DI/ HEN BEETT,

FIZE B 4E Course Goals

1. SESmi 72 L5 - AW L0 B ORI S0 2 R 5 LT EE L7 D AL DWW TR T & 2,
2. T OE AL AEMLF DR I AT OW TR TE S,

3. NI T RO R ZHEOM TRl FET 2208 TED,

4, BEOTAT TEEDIANTTRIRE N TED,

12 2 EHE Course Schedule

ARG LT (BR) R A HC., Diels-Alder S, R B ML
fi SO T2 (S 1) - AREE— bt | Akl s s

ETALE: AAR) [ BEEEH A, SR, EAE A=A
WAL () oW e, A3k, (L5880
KIRAL S ONEIR) A ARk, BER (L
WA (T RTT T L) A REER e, ERMELR, MG YT
B T8 () B s 7 1%, R T%, 4Tt R
T (1) FEsR A i, U &

(2026.8.24~8.26 THEMFETT)

#RFEE (FPE-EHBEFDORNB LS E Homework
AFE T, BEEE (VA=) 235250, LAR—NREDOD 2 SZ2RO, FESHZ A £ TICRHLET,

AAESTE D B #E LAk Grading System
FAERERE(20%) L R —MBOWIZE > CRHMIEL £97, & RIEICERIN R UL —NEEDY S 2 2%, Z0 2 DEHEHL
F9, FEREO 7 FILL_EOHE TG T 5720 O ARSE T,

TF AL FF Textbooks

T X Reading List

BMEZEDHR—LAR— Websites of Laboratory

{i5# Additional Information




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

EE=EH Subtitle Leading and Advanced Molecular Chemistry and Engineering IIA - 2026[Leading and
Advanced Molecular Chemistry and Engineering IIA — 2026]
T # 8 Instructor WK it [TAKETSUGU Tetsuya) (RFFEE 20T 7257)

H M E Other Instructors = Henryk Arnold WITEK (National Yang Ming Chiao Tung University)

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 095121

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

B EMRE Type of Class = FERER Year of Eligible Student

W&REF} 25X Eligible Department/Class

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

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

EE D) AL B EIRMERL H )

LAR)JLa—K:LARJL Level Code, Level 7 R (L) FMEE (WHER SR B2 S T)

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

INERO—K -4 Small Category Code, Title 2 Jelis A b e 11

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

= EBEZF DA S Availability of other faculties = 1 7

## JEE 18 Other Information

EEEHEA Class Method 1 kPR B G o A

F—"J—F 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.

FIZE B1E Course Goals

By the end of this course, students will be able to:

. Explain the theoretical basis of commonly used quantum chemical methods.

. Interpret and correctly use standard terminology and acronyms in quantum chemistry.

. Compare different electronic structure methods in terms of accuracy, cost, and applicability.
. Select appropriate computational approaches for specific chemical problems.

. Perform basic quantum chemical calculations and critically analyze the results.

Ol =~ W Do —

£ 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.

2 FEE (FE -HEE)FNDANE LS = 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

RIS MO EEE LA & 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)

=SB B DY Other Faculty Requirements

TF AL FF Textbooks

EEIETERE 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 BAR—LR— Websites




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

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 A HERT [IMATSUL Masaki] (KZ2BEER 0 5ERE)

HL# S Other Instructors | JungHo LEE (Seoul National University)

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 095122

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

B EMRE Type of Class = FERER Year of Eligible Student

W&REF} 25X Eligible Department/Class

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

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

EE D) AL B EIRMERL H )

LAJLa—K:-L AL Level Code, Level 7 R (L) FMEE (WHER SR B2 S T)

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

INERO—K -4 Small Category Code, Title 2 Jelis A b e 11

E:E0—F-E£E Language Code, Language Type 1 FEEECITHRE

= 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
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|3%E 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~

#FPE (FF - EBE)EOARAELESE Homework

One homework will be provided.

ARSEM D EZ#E LA X Grading System

Pass or fail depending on homework and active attendance.

= EBE D EHY Other Faculty Requirements

THR-ZFE Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory
https://resonance.snu.ac.kr

{i5#% Additional Information
Lecture notes will be provided.




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

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

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095123

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

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

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 L AL Level Code, Level 7 KRR () R E (Fgete Rt B 2 & te)

2 #EI—F - £ Middle Category Code, Title 1 &R A

INERO—NK -4 Small Category Code, Title 2 Jesis A b e 11

E B0 —K-E5& Language Code, Language Type 1 MEETITHPRE

=PSB EZ DA E Availability of other faculties = 1 A

## JEE 18 Other Information

BEEEEA Class Method 1 kPR B G o &)

F—"J)—K Key Words
(b TEED 5 M, AL, W =V — 25, =7 'L —

2% 0 B4& Course Objectives

(L2 LR 2 ST DI R B 2O M OIS A HiEE R S5 EEHIT, BRI O LIERIOFEAR LS AR 2 B g5, £
7o B)FLEH DD DT VX — T HER] OF B RO BRE BB R FTHHZLEFETHLEHI0, m X — - E L
WRRICBI D= RN —DRGFET VX —HROBERIZEE T2, TRAX—O-EEWRHIT-DITEASNL =¥ —
IZOWTHES, ZNHEELU T, 4 BROLNTODHLNI Y=L IR R = AT AORERIZ I E AT — D ERE DL
B2 EFE 35, BRBHEMCKFEREEFI, =/ X — BT A FH 35,

FIZ B 4Z Course Goals

INFETHEATEIALTFET AL, bolEBMAUTE RO/ EFHN TAETU TWDL—{H, HDWIZ OB RS T
7253, 0L DT ARNPDO LB RO KGR, ALFE T TN E T T bWV o BRI E TR Z2 3252
LS, Flo, REREBEZEHEL LA =X —2 R TS THH /LT —2 7, Ex D= LX —FREIZx T2
HARW 2= 72X — RO E T EE B/ T 5, ST ILX — - WEEWT 0t ABWTAELL T X —H R A T
L., E0OH A& EiE4 5,

2% 5HE Course Schedule

AT 4 [\, F B LA 2B OGO B TN, (L% TSI S<B IOV TS, B0 4
[\, WE - =3 — BRI 8 ASND I X —DOREEIZ OV TS,

CKRFE T T AR OB A, KFEREIZOWNT

AT 2O AN S, BMLZ, FAUIZR - BRD TR —IN K, MG BEADT X —I K
B RIREEIERR, EAE LR

AR, B R RS O Al

L 2T EAR R, /AR L BOBE AT RV WL AT T DL ARR

BT RV RIS AT X — RO E L

B R DTN —EHE, T ab AV AT LA

AbFTHE T A7 )L — AT

O N O O =~ W DN~

#{HPE (FE-EHEDNEESE Homework

TEEL TR T AW L FONKOEE LRI O LT L, #iRBICT VU MNRAL, MRNADOEEZHFIQTLHR—b
DOEEERTOT, TV MNEBBIZL LA —MNAER T 52 TR E LTV MO FER N A O BFZRD 5,

EEITKIT A 1 BAL, 45 B OFEICH L TE bR,

FEEROHEFE 90 43 (2 B THY LN X8 [Al=16 KR TH D728, HALRGIZIE, 1EIZOX 3.6 B O T8 88 N B
725,

ZORIZEELUGERRIZICTHE - HEZ2L Ty,

AT B EE LA L Grading System
ERPITRL /N EB L OV R —NREO BRE SR 5, #EMO NFRIZ/INEE 40%, LR —RREORGE 60% T1T9,

=SB B DY Other Faculty Requirements

TX AT} E Textbooks
VBRI ERIRAT 5, ZEEL, EREENEOLEY,




Handout made by the instructor will be delivered.

EE15EE W Reading List

B EAROBfREISH) /A H & B2 EAE, 1995, ISBN:4-563-04277-3

FE L L)% (5 2 IR /RIS OeRE: JLEE, 1991, ISBN:4-621-03626-2
TR —T% WA 3 K, 1999, ISBN:4-320-08865-4

S MAR—LR— Websites

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

{i5#% Additional Information




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

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

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095124

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

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

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 L AL Level Code, Level 7 RKFRE () AR R PSR B EE )

2 #EI—F - £ Middle Category Code, Title 1 &R A

INERO—NK -4 Small Category Code, Title 2 Jesis A b e 11

& 80— F -5 Language Code, Language Type | 1 HiETITHEE

=PSB EZ DA E Availability of other faculties = 1 A

## JEE 18 Other Information

BEEEEA Class Method 1 kPR B G o &)

F—"J)—K Key Words
ZIEME, W

2% 0 B4& Course Objectives
DBET T AD P THRHIZFUEM BRI AL CHEET 57 0 AO ARSI LR BEET D,

FI:Z B4& Course Goals

1. WAENEZD R BfR 5L

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

3. — RN HASN CODI A REW ST AL, Zho% W OSSR N TELIDNTRDTE,

{22 5HE Course Schedule

AT A A CTHALER v o SR THMELE T,
B

WA B

- ARKAVZRR A A L E DRGEE

WFEDAH =K

- RS SRR

5 AL 5 BES (Henry 2, Langmuir 2X0)

WA LW AR (BET WA E =)

R

O N O U1 &=~ W DN~

HEEFE (FE-EE)ZEDARLESE Homework
REORNIEAAERH(ZEBER, f0) OUEFEHA, FEK TRIZFZFEHLZEBIZOWTEBL, 74 XONEEHER
TAZEIC LR TRD D,

AT BEEE LA L Grading System
FRIELT, #ERED 7 B EOHEEBGEHTOS&ME T2, (1) FERE (20%), (2) 74X (20%), (3) KT AN
(60%) IC Lo TR T 5, VAR TR DT —<IC DWW TOBMEOEEV A, HECIIAR B OB EE43T T 5,

THR-ZFE Textbooks

FEE 15 E HE Reading List

S BAR—LR— Websites

HEZEDHR—LR— Websites of Laboratory

{i5# Additional Information
AEFOIURIIL, FEL VO, WkBiganm, 2% e, ol oex GRE, ol W) [ZB 3 A miRs
WIEET D,




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

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

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095125

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

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

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 L AL Level Code, Level 7 KRR () R E (Fgete Rt B 2 & te)

2 #EI—F - £ Middle Category Code, Title 1 &R A

INERO—NK -4 Small Category Code, Title 2 Jesis A b e 11

E B0 —K-E5& Language Code, Language Type 1 MEETITHPRE

=PSB EZ DA E Availability of other faculties = 1 A

## JEE 18 Other Information

BEEEEA Class Method 1 kPR B G o &)

F—"J)—K Key Words
W E S B, =L — T, CO2 rRfE. EEEZE KB, ¥ . WEBE), 2%

2% 0 B4& Course Objectives

KT WA SBEE ST G LU, 87, s, MEBE) ., W, =RV — AT 22D NS (ML) O JEREAH
BRINTHES, CO2 HBERBLOEREZEREIL (DAC) ZREFEMZ2FEHFEL T, EFREHE T v RET b, SBITITFEEILCHE
ORREBEIRTHIEE BN ET D,

FIZ B 4Z Course Goals

(1) 4y BB 92 ZLRE R B A BRAR L WA A2 th o sy Bl L bR CE 5 L0127,

(2) Equilibrium-staged separation & Rate—controlled separation Z X B4 52 &,

(3) WA oyl =X — DBLURINBIENT L Bl MEFIZ DL =X — L E T m B 2D T 1L —{H A B ()
52,

(4) WHEZBET B ADET MEEH AL, [ENAA L T WAERRIEAAL L 7 W AETRE OB F A B fRT52 L,

(5) ML Z W T T — &ML, Fal — NET LEBEL, TORMEIZITHIZ L,

(6) MOF # k2 OREL BB A EM L L C, LR O R~ O F I W CBRERD HT L,

2% 5HE Course Schedule

L BET e 2D FEEE (SyBE m e AD A WSSy BEO AL E ST

BT B AD VX — (Bl Ny B LR T e AO =L —{HE)
WG Sy BET v R (WS AT, SR (EEhAR & WA EDIAR)

BRI DM E RSB L i (MEB, LDF 5 /L, Yl 3 i &5d EE B oo X BI)
CEE (WE e AOET VL)

. CO2 sy B L E 22 KB (FRAy 5y B R &L CD DAC &Z 0D T 2HIRAE)

L EE (W BIE I8 T DR S )

B BIOT L —T R

0 N O U1 &=~ W Do —

#{EEPE (FE EE)EOREESE Homework
WEOFNTT AN, BEAELH(BEBER, 30 O YEITE vt A8 I Te, $o, RETHELUZERIZOWTH
EE R Z LI K BUREATED D,

AR B EE LA L Grading System
JFAILLC, B0 7 B0 EOHEZ AR OS5t ET5, (1) FIEREE (20%), (2)
(30%) (2 &> TEHE %,

Ul

PR (50%) , (3) R DFER

= ERBE D FH Other Faculty Requirements

THR-ZFE Textbooks

1. Separation Process Principles: With Applications Using Process Simulators, 4th Edition,”J. D. Seader, Ernest J. Henley, D.
Keith Roper: John Wiley & Sons, Inc., 2016, ISBN:9781119239598

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, ISBN:9781119282631

HEEHEEE Reading List




BIRALS: T R ARG, FREF SO i : PEZEXIE, 2001, ISBN:9784782826096

B BAR—LR— Websites

MEEDHR—LAR— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/catal/

{i§# Additional Information
ARHEROFURIZIL, FHL L OFE, Bk Bigam, BI1F, TUTHBE meX R, i, W) B35 mike was
95, o TR OEEME T2 @52 T ENEFEL,




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

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering II — 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 095126

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

B EMRE Type of Class = FERER Year of Eligible Student

W&REF} 25X Eligible Department/Class

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

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

EE D) AL B EIRMERL H )

LAR)JLa—K:LARJL Level Code, Level 7 R (L) FMEE (WHER SR B2 S T)

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

INERO—K -4 Small Category Code, Title 2 Jelis A b e 11

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

= 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
AEmh, X OBR, ZERORE, B RS RRAT

2% 0 B4& Course Objectives
TP FORNFICOWTHIFATED S

X S A S AT O | AR A RE, S BROTIE,

BARRZ2 G 20 U7, PR E R R M7l OB E RN Y7,

MR T LWtk ) OFRBABAR 2 MR 35720012, X AR AR ST 23 E DIV BIL TV DD,
HfEAS X BRETT — 200, e O ST T 7457 kA,

FIZE B1E Course Goals

fEEmR, 7 IN— o, B, EREE S R TTOEA S AT TED,

[RIHT D JF B L Wik ZE DUV CRRBAL . BRI B2 — U H iR T D,

HARB 7245112 BT, HE & S BRI DO BRI DWW TR LA ZE N TE S,

FEYERY ) 7 b = T 2 L, B S X BREIYT T — 20Ot S S AT (S D E B L O EAL) 21752 L3 TED,

{22 5HE Course Schedule

X Wt S A T AT O JEE S 1 %8

FEAn, FEEE R, T TR A SRR

L 2R

[ 47 & W% -2 ]

W& K b

FEHE 7 w7 = T % WA S B B L O b

#FPE (FF - EBE)EOARAELESE Homework
TE: RS- BEELG A, REIOFEROWERETDHIL,
1538 BB NEEEE L, M EE2 R ECHZ EA ST L,

AAESTE D B #E LAk Grading System
FAREREAM 5 1 INT ANB L O E iR L AR — M LD EE M,

THR-ZFE Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

L ZEDHR—L_R— Websites of Laboratory
https://sites.google.com/view/parthapratimjana/home?authuser=0
https://strchem.eng.hokudai.ac.jp/

{ig# Additional Information




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

EE=EH Subtitle Leading and Advanced Materials Chemistry and Engineering IIA - 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 B#ERI Course Type
BASESEE Year 2026 B[4 Z|&ES Course Number 095127
HAM] Semester 1228 (FEH) Bi {78 Number of Credits 1
2 ETEE Type of Class ER FERENR Year of Eligible Student
% & 2¥El- -5 X Eligible Department/Class
F>731) >4 3—F Numbering Code CHEM_REQEL 7121
K52 —K -2 Major Category Code, Title CHEM_REQEL Chemical Sciences and Engineering_Required Electives
Course
sG] RELFFEGRINLERB)
LA a—F-L AL Level Code, Level 7 R (L) MR E (e SR B 2S5 T)
th93¥E0—K -4 Middle Category Code, Title 1 ERELE
I7N3}EI—F -8 Small Category Code, Title 2 e A b e 11
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
Energy conversion materials; functional oxides; nanomaterials; quantum materials; crystal structure; magnetism; electronic
transport; structure-property relationships; colloidal nanocrystals; solution—processed optoelectronics

2% 0 B4& 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.

FIZE B1E 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

5. Discuss functional materials from both chemical and physical perspectives

S W N —

£ 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.

RABE 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 & Other Faculty Requirements




TXRARZEFE Textbooks

B E 5 E M Reading List

B BAR—LR— Websites

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

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 095128

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

2 ETKE Type of Class R FERENR Year of Eligible Student

WE&REF} 2S5 Eligible Department/Class

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

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

BHEEERD RELFPEGRINLER E)

LR)JLa—F:LARJL Level Code, Level 7 R (L) FMEE (WHER SR B 25 T)

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

IN3$EO—F -4 Small Category Code, Title 2 Sk A b Rrm 1

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

=P EREEZ 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
NTVTNAATARTAVIT A AV

2% 0 B4E Course Objectives

ZOHBRIIEEIOEREFEHDOEREINE T, ERTII=2— TV Ry T — 7RO E DA R {7 L o R
FEAFOFET, EE I BHZRIL 7288 2 FIv T tensorflow, scikit learn, Stan, GPy 72 EH A EH B EH DT A 75
VeffioCTHET,

F|3%E B 4] Course Goals

L. T =P A= A B T T O B B AR 5

2. Python DT7AT V0T —F _XR—2DEN T 2EETD

3. T VT NAAL T =T A AL TAT FV DN 7585 T 5

2% 51E Course Schedule
. =2 =TV Ry NI — T kil TR LD
AR ER A D Rdkit TA47FVDMENT
T EEMIC U S
. BB Z (7Y Scikit learn
L BEAEEEE - Z RTEREE TINEE Do TV DAY
B A Sy %=V PN
L SAXFE O
. R A S D FR AR
AR AL

© 00 N O U1 = W DN —

HEEFE (FE-E#E)ZEDARLESE Homework
IV NI =IO TELALE 2 — A PMLETT
— HOKOVIGRENIERSNE T, TORE 2 EEELET,

AT B EE LA L Grading System
H ORI RS N E T, ORI L F— bR TR T T

TH AR -BFE Textbooks

None

FEE 15 E HE Reading List

Any textbooks or websites on python language

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/kotai/en/index.html
https://www.eng.hokudai.ac.jp/labo/inorgsyn/cover—e.htm

{i5# Additional Information
DU 2 — Ly T — BT, SR ONIC python T B ORI T (T Bt LIVEA,




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

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095129

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

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

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 L AL Level Code, Level 7 KRR () R E (Fgete Rt B 2 & te)

2 #EI—F - £ Middle Category Code, Title 1 &R A

INERO—NK -4 Small Category Code, Title 2 Jesis A b e 11

E583—F- 558 Language Code, Language Type 1 JE3ATITORE

=PSB EZ DA E Availability of other faculties = 1 A

## JEE 18 Other Information

BEEEEA Class Method 1 kPR B G o &)

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

2% 0 B4& Course Objectives

Grounding in physical, organic and inorganic chemistry.

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

FI:Z B4& Course Goals

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

£ 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

#{HPFE (FE-EEH)EDRHNELESE Homework

Pre—examination for review of instrumentation chemistry

AT 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%).

= ERBE D FH Other Faculty Requirements

TH AR -BFE Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

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

{i5#% Additional Information




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

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

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095130

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

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

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 L AL Level Code, Level 7 KRR () R E (Fgete Rt B 2 & te)

2 #EI—F - £ Middle Category Code, Title 1 &R A

INDEQ—K -8 Small Category Code, Title 2 i A b Rrm O

E:583—F-5%& Language Code, Language Type 1 BETITHRE

thEIEEF DT Availability of other faculties 1 7/

## JEE 18 Other Information

BEEEEA Class Method 2 st ER B (k)

F—"J)—K Key Words
EBTIMEBLIOTF A, BGE ., K EM, Bk, BERyER

2% 0 B4& Course Objectives
ZOHEFEOFE— D B IR .fZM:/T*Jr@qJAL\kﬁZ)ﬂﬁ%k%fi COWNWTOMBEEEL., FBEH T A AZAIE T 5
W T\ FTHIETHD, 5 0 BT, Binzt & e URE AR T e HiRE FIZE TDHIETHD,

FI:Z B4& Course Goals

1. BFCTHASNE=T A 2O EFEHA DA T L0125
2. BRI OZER 7R AE B2 DD

3. CHkEFELe 728 O ILHE I 2 & (2215

£ 5HE Course Schedule

TRETFELTWETE, BERHIUIRITIE 7%, oMb ET,
1. BB RE Bl T, BEDOL R EE T2

2. KGR & -5 K

3. BHEEK (@, /04, /T 7 =)

4. EATERNL TR E S ER L — — IR L5 T A3 —
5. SV AL SR B R S T N A RO

6. FHZ{LAED (DVD BLOIERIEE4)

7. WA BN ETR &

8. BMiRfg T A AL IRFABEE TR

KB DOBE T AR IS OV THE AL E T,

#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 #ELF % Grading System

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

BB DY Other Faculty Requirements

THR-ZFE Textbooks

Handout will be given prior to the lecture via website

FEE 15 E HE Reading List

S MR—LR— Websites

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

{i5#% Additional Information




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

EE=EH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IA - 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 095131

HAM] Semester 1528 (B ) Bi {78 Number of Credits 1

B EMRE Type of Class = FERER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7121

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

EE D) AL B EIRMERL H )

LARJILa—K-LUARJL Level Code, Level 7 KRR () AL E (FgeteE Rt B 2 & te)

i 93¥H0—K -4 Middle Category Gode, Title 1 J®IRELH

IN3}EI—F -8 Small Category Code, Title 2 Seumis A b 11

E583—F- 558 Language Code, Language Type 1 JE3ATITOBE

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

## B 1§ Other Information

BERMEA Class Method 1 kPR B (RO )

F—1J—F 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

£ 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)FDONELSE Homework

Read assigned papers

AR B EE LA L Grading System

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

=SB B DY Other Faculty Requirements

TXRALZEFE Textbooks




HEE 5 EEE Reading List

B BAR—LR— Websites

MEZEDHR—LAR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ molbio/

{#§# Additional Information




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

EE=EH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IB — 2026[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1B — 2026]

FEHE Instructor PEEF PRt [ISONO Takuyal (KEEBE L2 2ERT)

1B 4% 8 Other Instructors Redouane BORSALI, Sami HALILA, Issei OTSUKA, Christophe TRAVELET (CERMAV-
CNRS),

e BISC[SATOH Toshifumil( T #4F5E0E), LI FENG[LI FENG](T- 3 7E)

F1 BFERI Course Type

BASESEE Year 2026 B[4 Z|&ES Course Number 095132

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

2 ETEE Type of Class ER FERENR Year of Eligible Student

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

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

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

sG] RELFFEGRINLERB)

LA a—F-L AL Level Code, Level 7 R (L) MR E (e SR B 2S5 T)

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

I7N3}EI—F -8 Small Category Code, Title 2 e A b e 11

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 2 XTI ER B (—BiElE)

F—"J—F Key Words
Carbohydrates, polysaccharides, oligosaccharide, light scattering, electrospinning, carbohydrate chemistry, self-assembly,
block copolymers

2% 0 B4& 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.

FI|3% BH4Z 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

#pEE (FE-EE)E0RAELSE 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 #E LAk 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%)

=SB B DY Other Faculty Requirements

THF AL -ZFE Textbooks
No textbook required, all teaching materials/slides to be provided

FEE 15 E HE Reading List

SMAR—LAR— Websites




2= D FR—L~_R— Websites of Laboratory
http://poly—ac.eng.hokudai.ac.jp/index_e.html

{#§# Additional Information




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

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

HHMEE Other Instructors | M JESL[FUJITA Masahiro (RIKEN)J(BE{L 224520

1 HFEA Course Type

BASEAERE Year 2026 B EIZFE S Course Number 095133

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

2 ETEE Type of Class ER FERENR Year of Eligible Student

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

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

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

BHEEERD RELFPEGRINLER E)

LR)JLa—F:LARJL Level Code, Level 7 R (L) MR E (WHEfR SR B2 S T)

2 #EI—F - Middle Category Code, Title 1 &R A

IN3}4ETI—F -8 Small Category Code, Title 2 e A b 11

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

IR BEIEHE DRI E Availability of other faculties | 1 7]

## B E 18 Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J)—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.

FI:Z B4& Course Goals

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

2% 5HE 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

#FPE (FF - EBE)EOARAELESE Homework

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

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

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://biosynchem.eng.hokudai.ac.jp/

{ig# Additional Information




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

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

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

B LB Other Instructors | Hilidl B[ TAKAOKA Akinori]GE {5 T-J fil fHIF FEHT),
BT —R&[ABE Kazuhiro) (B4 7E6%)

F1 BFERI Course Type

BASESEE Year 2026 B[4 2| &S Course Number 095134

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

B EMRE Type of Class = FERER Year of Eligible Student

W&REF} 25X Eligible Department/Class

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

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

EE D) AL B EIRMERL H )

LAJLa—K:-L AL Level Code, Level 7 R (L) FMEE (WHER SR B2 S T)

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

INERO—K -4 Small Category Code, Title 2 Jelis A b e 11

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

= 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
AHIRIEFEE S b, BB T, DABMER T, 500%, BRYYIE, HX L XU8 | BEBE A

2% 0 B4& Course Objectives

FHREHEFE, AR, S M OIER IR E DAEMBIG A X G, Z OHIEEERE D T IOV TERE B 209, &
DIZZNODOHIEBEE O FLNAE OISR A EE TR B ORIK 72D DN THiER T D, IHIT, MIEN T O RESH
UIEBEARDERIEE A A= T T DI DT I /0 — 2 OWTHRRIN T 5,

FI|3%E H4E Course Goals
B I I EESE, S0 FIRFET TR O HI RS O R 2 FEAE L . TNUDICBEE T 2558 O R A R H A2 H AR5,

{22 5HE Course Schedule

1HA,2\H: AR
MRIERFE DAL T VT TV A

3 A H: &%
AARBAAEIREAR 31T B 7 T NABRTED 4y -
4 H B :FER—%

BEENHR DSR2 1 L U b & LT I 26 AR D VBN i

#FPE (FF - EBE)EOARAELESE Homework
FEIOFERNBFEZREIETITEE L CBLZE,

BT D B #ELF LK Grading System
IOV TOL AR —MEH(100%)

= EEE D EHY Other Faculty Requirements

THX R #F]E Textbooks

FEE 15 E HE Reading List

S MR—LR— Websites

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

{i5#% Additional Information




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

EE=TEB Subtitle Tg—h-¥ Y Short Visit]

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095151

HARS Semester 2574 B {73 Number of Credits 1

IBEMRE Type of Class A B—=2 T WRER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM REQEL 7141

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

EE D) WAL FREGRINERLB)

LARJILa—K L AL Level Code, Level 7 KRR () R E (Fgete Rt B 2 & te)

2 #EI—F - £ Middle Category Code, Title 1 &R A

NI —F -8 Small Category Code, Title 4 AL TA B —r S

E:583—F-5%& Language Code, Language Type 1 BETITHRE

thEEBEIEFDTE Availability of other faculties = 2 A~ 7[

## JEE 18 Other Information

BEEEEA Class Method 1 kPR B G o &)

F—"J)—K Key Words
WA=

2% 0 B4& Course Objectives
WAL B =y BN T, EHEEPHBEEZR Y, ENTIIBELZED TERWEMARRSCH T ZE 5T 5,

FI:Z B4& Course Goals

WAL E =T ICBWT, IRBIED RS DIAEVaIa=r—al R8T, FEF ), MHERES, Ry T —2 a3
2 =T TER ) AN LS, EEZT’FT%Z@E)D\ IIHFIEE EL COEME B DD,

JRIB JC COMBRZ ELBEN /2B I DT, EEL LD LR E~FRIED,

B ¥ FHE Course Schedule
BRBIFUTORATY 2— LV TEET D,

TR

. B (BIERETIE2)

Y {i

A B =2y T OERE (2 B ~2 7 H)

5. AL B = Uy T T R ERE S LA O, iiES

B =

#{HPFE (FE-EEH)EDRHNELESE Homework
A B = T RNTERIHE DO —EEL T, & BWHE RIS U TR A CEBR 1T,

BB D EFE LA L Grading System
JRRIEL T, BHER THRICHER R T25RFHC LDV AR — DR MARL, 707 T LGSRV TSGR LD AR
DIEEATV, LAR—MEHEWE R TORFICIVFIEAT.

BB D EY Other Faculty Requirements

TH AR -BFE Textbooks
ALY

FEE 15 E HE Reading List
EA LA

S BAR—LR— Websites

HEZEDHR—L_R— Websites of Laboratory

{i5#% Additional Information




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

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

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

H M E Other Instructors

1 HFEA Course Type

BASEERE Year 2026 BFMEIEIZFE S Course Number 095152

HARS Semester 2574 B {73 Number of Credits 1

B EMRE Type of Class A B—=2 T WRER Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code CHEM_REQEL 7142

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 L AL Level Code, Level 7 KRR () R E (Fgete Rt B 2 & te)

2 #EI—F - £ Middle Category Code, Title 1 &R A

INERO—NK -4 Small Category Code, Title 4 AL TRA L H— T

& i83—F-E & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RIERITHEHSE (H
AFE ST IFE) R E T D1

=P ERBEZ D A B Availability of other faculties | 3 S & /]

## B 1§ Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J)—K Key Words
ERN - tgsh A2 —r iy, s

2% 0 B4E Course Objectives

ALP A=y R -FUREIZB WO THLOBFICOREROF v U IZ B L 7o s B ARBRAATV, EfbScith sz
LIZE DR B O M LSRR - S BlO BT,

ALP SN AL o — oy 7 [EIBRE R B 228, N TS LD TEROVEMARE-CH I 248 1592,

FI:Z B4& Course Goals

IRIBIEE DRWWIDIEEY, ala=r—Tal g, 55, WRFEKN, Ry N —7-aia =7 4B 1% % L3H,
HiNE SO EE L COREERE T DD,

WESNA L B — 2y T IZRBN T, IRIE B CORBRE LB D T, REL L ORI~ RIE D,

£ 5HE Course Schedule

ALP e A 2 —rin

JRBHIF AL L C2MLL L 12 - A LIRSS 2,

JRE S ENOEEZEOM AT BRI O T E,

JRAA A=y T R H Q4B RTE TICHEEEITIZ &,

- HUBRAC, T PR E DIRRA~DINAZTE T L TR L,

ALP #SNA L =2ty

JREHIERAIELT L AU R 12 2 ABINET 2,

JRIBIG KA LU IEHEE . BL OB,
JRAIA L Z =y R H OGEBRTE CICH B TREE1TOZ 8,
PR, DT HRATERBEASOMAZTE T L THLZE,

EFAL T =Ly T LA F = Ty T ONFTIUTE VDT TR 1, A UNICREE RN T 0L,

#{EEPE (FE EE)EOREESE Homework
A B =T RNCERINHE D —EREL T, & BWHE RIS U TR A S HEBR 1T,

AAESTE D B #ELF % Grading System
JFRIELT, IHERK TRICHERFICET 2R EEORBEZMRL, 70/ 72 ERITBWTRER ORI EZITV HES A
R — Ty T DR RIIIGEEIZLD) ,, A BRI LR E S TORKIZIVFMEIT),

BB DY Other Faculty Requirements
ALP 2D JBE W],

TF AL FF Textbooks
ERLAR,

T X Reading List
5LV

{i5# Additional Information




FLB 4 Course Title wae

(LA 92 A 2 % — 2 v [Internship]

F2=R/EH Subtitle

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

HE# A Instructor

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

H M E Other Instructors

1 HFEA Course Type

BAEEE Year 2026

s Z1&E-S Course Number 095153

HAR Semester THAE

B {51 7 Number of Credits 1

B EMRE Type of Class A B— T

AR Year of Eligible Student

& EF} -5 Eligible Department/Class

F2731)24 3—FK Numbering Code

CHEM_REQEL 7142

K43$EI1—K 48 Major Category Code, Title

CHEM_REQEL Chemical Sciences and Engineering Required Electives
Course

FAEERE AL BRI MERL H )
LARJILa—F:LARJL Level Code, Level 7 KB (F L) BRERE (BF3eieEr B 25 Te)
43> 83—K -4 Middle Category Code, Title 1 ®IRELH

INDEQ—K -8 Small Category Code, Title

4 B TEA L =T

& i83—F-E & Language Code, Language Type | 2 HAGER CHEFEDO ANV A NARZE B RIERITHEHSE (H
RGBS NLTEGE) B TE T DR

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

## B E 18 Other Information

BERMEA Class Method 1 *PE R B (O )

F—"J)—K Key Words

gl EIIN

2% 0 B4E Course Objectives

- FEEIZB O TH LD FEEOR R OF v U TIC B L 72t 2R AITV, FESIThDZEIc L2 EBEROM L

TEBL - B BlOTRETT),

FI|3%E H4E Course Goals
TRIBEDZENOIEED, ala=r—Talmed,
HFEHDODIIFEE L L COMEETRE B DD,

FET), WIRERT), ey N —2-aia =T 4B % & m) LS,

2% 5HE Course Schedule
BBIZUTOR Y a—VTCEIT 5,

SRS

. B (RIS TIE2)

Y {

A B =y T OER (2 7 ALLE)

5. A B =Ly TR Tt  ARED DI EA 2

W=

#{HPFE (FE-EEH)EDRHNELESE Homework
A H =T HI

CHERTHHE D —HEL T, 4 HWHESLITIS e Pl A0 E B Y i 2170,

ARSI D EXE L& Grading System
WENSIRHINZ M EZ T A B2 HET D,

BB DY Other Faculty Requirements

THR-ZFE Textbooks
AL

FEE 15 E HE Reading List
EA LA

S BAR—LR— Websites

BMEZEDHR—LAR— Websites of Laboratory

{i5#% Additional Information
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