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

FEZEREA Subtitle

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

LB Other Instructors | A7k 1E—ER[ISHIMORI Koichiro] BRFAFZERR), 77 [ TAKEUCHI Hiroshil(FR22HF2255%)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094051
HARS Semester 1% #) (4 — | HEHI¥ Number of Credits 1

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_REQEL 5002
## R ZE 18 Other Information

F—J—F Key Words
TREERE, &1 o TEEIR

23D H4E Course Objectives
WYL P OB E AR (BRI, 5 TOMWE, W 7) OBfEOMRE, oz il T 20 HE &L EE 7 R
BRZFEN L ALFHICRB T 2WE LM E 2 5, FIEOEEMRIC OV TGERT D,

FI|3% H4Z Course Goals
WL O AR FIEZ AT 52 L1280, B EIC DD T LR 7o Bl DREREM E O G, Ak, BRERE(bIC
B9 e A HELtED SIDRE I E DT D,

12 % 51E Course Schedule
FERL LD BELE (7 R AT F ) 55 10 fR) 258\ 2, FEAFHEZ DRI OV TEHEE T,
1~3. %10 ki 14 E RIS
NMROFEBEEZNDIERIZONTHEERT D,
4~6. %510 i 17 Bl &y 1-&0 T4
oy R T —EOME AL FOSE HiER T D,
7~8. H 10K 16 = (53 TMAHAIEM ]
1R EAE R OIEREN OIS B 7e OBl E ., AR B F ALAVERZ P02 % T 2.

#FEPE (FE - EE)EOARELESE Homework
FBERPHOTEH 2L > T, BEOFRRIIEW+DREBE E1THZE,

FESTE M D E#ELF L Grading System
FEREEE (25%) &1 AR — NT75%) (NI Li# & CTHR)
T0%LA_E 0D Y & AT D SRR &35

THF XL -HFE Textbooks
BEE T A B

SEZ 5 K™ Reading List

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

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




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

FEZEREA Subtitle

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

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094052
HifE Semester 1% (E % — Bfi# Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_REQEL 5012
1% R =18 Other Information

F—r)—K Key Words
AR X BRETIE, 7T —#81-, ZZIRE, AR - U — UL MIERT

123D BH4E Course Objectives
WAL O BT R X RETTHEILNAOEERNT FIEO—>TH D, Fibik TS Em Al EREOE E D,
SOEFE7RRE - T IR OW TR L, R CEBRMICHEZ D27 7=y 75 iE % T D,

F| 3% B4§ Course Goals
FER OB EEE U BT, BREMNEAEENT FETHL) — MUV NEICL O SR E O FEE R T2
HBEET D,

2% 51E Course Schedule

AR X BRET OB

BT =2 OREET =2 OH AT 1
BT =2 OREL T —F O TT 2
. eI ORI

. BELZEE R

. EIPTIREE DR D F5

L U—hUL MR 1

. U=V NIRRT 2

CO 3 O U1 v W DN —

#HPE (FE-EEEDHNEESE Homework
T8 BATERHI RN B 2B TBLIL, RElIDHIHOLER S5k,
BE GERTPORHCHMAROEE 2B T 528,

FEST M D E#ELF L Grading System
SPASREEE (30%) BRERHOHEH (20% ) FRREDO B SRS (50%)

TX A #FE Textbooks
Materials will be provided via ELMS in advance.

SR &5 E K™ Reading List

R X emmoEE 5 3 TR, RE LR G FIAHR, 2021
WIB DRIP4 BB ST IR, 2001

X ARREE AT ARG I F o, PRI — B« PN 2R, 1998

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




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

FEZEREA Subtitle

HE{E# 8 Instructor KA Z—AF [INAGAKI Aiichiro] CREEBEELAAFZERT)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094053
HifE Semester 1% (E % — Bfi# Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_REQEL 5022
1% R =18 Other Information

F—r)—K Key Words
AR, B A R, 7a—rIAN) —, v fr7uTu— AT b EEA LS

23D HE Course Ob_jectlves
AL, MEI LA E SR T DT DEEA LA O T, ERFERLFOE AL DB 2 &bz
‘8:0

EUEE& Course Goals
L AL TR SV WE L F L O T o — B b FEO R EEL . BOS A BT 5701 ERE X HEFIZo
TZD

2% 51E Course Schedule

Tu—% %AW B RSO RS EOREE ED LTS ERBILIZOWTE 2 F 2R /5 T5LE0IC ANV
- BEBE D S 2 NUBIMENZ ST U CREE - FEHE 32 D TId7e< | —E O S & S CRbm - 9%75‘@’&}‘7/\1524’:%72&
H b~ 7a—E AL EORADE 2 FIZOW T, I OpERY B fifii 325,

BT LT O B Z2H0IZ T,

1. BREZHIET L TomEA S

2. FEAHIET Az CoEmEA L

3. B EFAEMEREOR 45 S E AL E

4. RISERBIbIZ Lo EdH A

#BPE (FTEH-EEENDHBESE Homework
XD T ATV DEBE T HE R TH D,

FESTE M D E#ELF L Grading System
JFRIEL T, 2B 7 BILL EoHE 2RO SEET 5, 2 BV AR —MIE->TEHME 75

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks

IS ERE Reading List
R ET D,
Introduced as appropriate in class.

B BHR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title AW b e FE Intermediate Biological Chemistry]

FEZEREA Subtitle

H %A Instructor W H Fndg [SAKAGUCHI Kazuyasu] (KPR 52052

$H 4 B Other Instructors | $H FIRIKAMADA Ruil(B=2iFZekn), )11 B2 (FPuF7ek)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094054
HARS Semester 1544 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

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

1% R =18 Other Information

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

123D H4E Course Objectives

AR, A LD R E AR T DI OB THD IS LR OERBE B ST 5,

BN TEIX EMIEE D EToHHNFThHD, T ORI ERIIEZ L BB A OSLRE IZERL TR, oz N
T HDNTAERS O AANEHORENZ L > THIESN TV D, ARGEZRTIE, ZVEOME B LU E/EMZE R L
MBI ORI ESEZ BT 5720, ZO RN S L E B G T 5, $o, TORBLEL TRIEMO N Yy 7 255D T
R BERATRD D,

Fio SRR TR, 7T 47 T—=2 T TERT, 2o OREL - HERE - RN B U7 R RETR L &2 ORI IZ OV T L
SRR AY | &2 o e =y T

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

{2 % 5@ Course Schedule

AT TIE, LT OB IZOW TR 5,
1. BRI E DI E L2 E

2. BUNDE B D 5y TR

3. H R R RE DI

4. BAEWRERBIOV TR ES

5. ZL N O R TII

R oL, Fo VB ORI - BEEE - AN B L 7 RTEIRIE & 2 OfFRICOW T N —F ISR ORI JE iR 5 % FE i 5
50

=

#FEPE (FE - EE)EOARELESE Homework
FBELZKE, BRI X B OB EEHERE I ZBL TRLZE, +o7E 8 2Lt 325,

ARl D EHEL AL Grading System
PBL (Problem-based learning) ({2 X OAEBEIFIEHESE (40%), EHIFER (40%). sHFs ~OFEMAYSIN (20%)

=P ERBIE DS Other Faculty Requirements

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

EEIEERE Reading List

BRI EOREEERRE /LA — AL X3, BT v—)L U BRI AT AN AT R E—FaT)
b, 2005

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

S BAR—LR— Websites

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

{i5# Additional Information




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

FEZEREA Subtitle

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

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

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094055
EAME Semester 2% (k% — | BAGI#X Number of Credits 2

L)
2 EMKE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_REQEL 5200
1% R =18 Other Information

F—J—F Key Words
AL, BRI SR, o T RuE Ik, LB SR

2% B & Course Objectives

(L2 TRV T ERCH B IO CTHERFITETIEL RS> TND, ZORETIE, TNFETHFIE CTHEMEL DR
BRO72NVEBRAL R PHER R DO S ThoTh, HHEILFOMEA IR L2 ETHEHEEZERNEE L, ThEho
RO HF TS LN TEHIDNTRDHTEZ HIEE T,

FI|3% H4Z Course Goals
L. e, BEETLBIEGE, Bk EFHE O FEZ K ENICBFE TXD,
2. Gaussian, GaussView REDV TR =T OfFE W FFEESEL . BFZEICIER T 5,

2% 51E Course Schedule

1. FHEA LS FERE A (ER)

2. HHACER S DOF FMEED BT RAT (PR
3. MR G TG R OYER R (B H)
4. FHEIRREDFHEHE (B

EFEFE (FE - EBE)EOARELESE Homework
Windows7 LA LD /—h PC 24 B B L. 8 € LTZ[RIORZE IS L TLIEEW,
FHELESCL R —MEHNHOET,

FEST M D E#ELF L Grading System
FAEREE(20%), LR —MBOYIZ L > TRHl 2,

=P ERBIE DS Other Faculty Requirements

TXALEFE Textbooks
Bl 37 <TED B LFRAEEX T —Av=a7 /b (KSAEFHME), RIR fh FRE), 2 22 EE) ekt A=
TA47 47, 2015

FEHFEEEE Reading List
Gaussian 7’077 N CHESERILT: - FHHRALE SRR I8 Bk, LA ZEhd: L3, 2006
RS IC LD LD BESE

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

{ig# Additional Information

T ANVAKERDFES AT WindowsT LL_EO /—hL PC 3L EE,

A BE OGS ITHREITOIZENHVET,

VI =TI PR T A A RIS LET GEINE A7)

VI DA A= MARER LTI EN TIT W ET O THATEHAZE T,
BN BRSSO IR BRICAS VES L BT 52408558,




F1 B4 Course Title WA SV [ Structural Organic Chemistry]

FEZEREA Subtitle

H %A Instructor 5K ZEfd [SUZUKI Takanori] (KZEBEER SRR

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094056
EAME Semester 2% (k% — | BAGI#X Number of Credits 1

L)
BEMHE Type of Class i WRER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_REQEL 5050
1% R =18 Other Information

F—r)—K Key Words
b5

HH L
&AL
RAN—F ANEETE K
BT

AT
Va=RZ N

2% d B4E Course Objectives

HEE AL TL, ARG UEER NI L 7o & S R I B D& | B e Blge IR BE, FE R A0 5 T3, The
NOALE MO REEEFH LT REME B ORIR LIS R E M TN b — 17 C, n BT OIERTEMEICH KT LB G0
B OAR 2 IR AT VR E O AT 70, KO JRBRAYZ2 BARAFZEICH D REDR N TOET, RO BT, 20 it
HILFHI B AEME S HIETT,

F| 3% B4§ Course Goals
WG AL B TORER2ODMENE LI 7 EL GREOGEINICAER L E T, AR THEOFH ) 1% it /M RER
FOFTET, O3B TOFEZFITICHEIL DL D THY , TOIRARL NUEGEREORFEAELLET,

¥ 5HE Course Schedule
ZOHEFEIT 2 DOV IIZHOWTNEICHER L E T,

—OHDOEBIL, RAM—FAMEERER S FL T, FFRIE RS THFITRDEDIT, IR A M B AR
MZI-TREL B FERALET, REREITECRRFH LR T ZEbH OB 0 F 2L TEMSEL DR E,
SRS EALOBIETE D THRALET,

TOHOEREL, MBS E L7 O X LT, WERRIZR IS U C RS2 BOGPEZ s B Sy 7 O T 2 aE a5 |
EHT 720U, EOLORFRREDITOITODDONEREITLET,

#FEPE (FE - EE)EOARELESE Homework
HRVEA AL E T, BRI M (T8, 838) BLETT,

FEST M D E#ELF L Grading System
(1) ZHERERE (35 %), QLA —F2 FDDOHNE (65%)N&>CRHMELET,

=P ERBIE DS Other Faculty Requirements

TF AR F]F Textbooks
HEHERALY D~ T Fu—FF T —ILh: HEYEEFA, 2020

FEEISE R Reading List
WEA#Y O~ T 7o —FF TR ik BEAEEER N, 2020

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title 532 5 [Molecular Transformation]

FEZEREA Subtitle

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

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094057
EAME Semester 2% (&% — | BAGI# Number of Credits 1

L)
BERRE Type of Class i XHERER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_REQEL 5060
1% R =18 Other Information

F—r)—K Key Words
KIRWE . ARk

1232 D H4E Course Objectives

WA IS A FET D “RANHEEW X, FIZEIEMEL TRIHEIN TWDEE R RAWE Thd, Rl CIXEMHD KRR
W E HSAHHA (=) ZHRHNZFH L, EE RO A 2 T EERICL D00 T A& AL TF R - BER I
RS DI DA EGTHAI LA AELLET,

FI|3% H4Z Course Goals
RFFH 7 “IRIRPEM CHBRVFZAR . RTFR BT A ARIZEL T, F 04 A s 5 AR S0 - B R R0
ZBITEEED,

12 % 51E Course Schedule
PLFOEBIZOWTCHEET S,
1. RIFEZARDEARR
T T EAT RV ZARN G RS O RE
SRR\ S AT 1RV XA R A R 3R ORERE
HAT WAV T ARG e OHHE
HAT M RV ZA RGBSR DR RE
2. XTFROEARK
3. TIAJARDELRK

EHPE (FE-ETHENDRHNELESE Homework
TEGEROGHETIC, B EOMBEIHEZmIE,
188 GER CRAT TG RN REH LN AR BT 5L,

RAESEMDEHE LA X Grading System
JRAIE LT, 3RE D TEILL B & AR OS5, IRV R —160%) & OVNT AM40% )2 X~ TR 5,

=P ERBIE DS Other Faculty Requirements

TX A -%F] 2 Textbooks
W HE BT T 5, 2B EEWE AT S, FEET VRN,

SEZ 5 K™ Reading List

B BHR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
AT UREE~EET TG AELHD,




F1B 4 Course Title H#5y{b 5[ Supramolecular Chemistry]

FEZEREA Subtitle

EI# 8 Instructor AR FR [INOKUMA Yasuhide] (KZFPE T 20F LR

$HL# B Other Instructors | i Z&[ITOH Hajimel (L #WF5ERE), KW A [YONEDA Tomokil( T WFEME)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094058
HARS Semester 2% (Fk# — | BALL¥Y Number of Credits 1

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_REQEL 5102
## R ZE 18 Other Information

F—J—F Key Words
RAN—FAMEEE, M EAER ., KEREE, REBERIEEY., A4 585, Mk, SfMbs:, 907 1—

23D H4E Course Objectives
BLROM B 20 B REM B O i L2 o T DB TAL O FBED DIGH £ T BREN 1 L7255 T BEA/EH OB
iR, TR EARR. EmRAREIRO LD YTt DOFRICE S F TR S,

FI:Z B4Z Course Goals

1. FEERGM S THRMEER OKEREG. = — o MEER. CH-z HAEEH ., BB — XM THEAEEH ., 7—ar )i/
) 2B LFERCRT A2 LN TES,

2. B THEIEROREEMAT FIE L Z DR BLA R T ZENTED,

3. BRIALAY, a2 T T UEENIHEV T RIEERL, ENENOAY MBI OT Ay MNfi 3523 T
Do
4, FBLy FAEERORE BN L7255y F OGRS | $LA ERDHEE RO TIR-CHEBER THIL . SN TED,

{2 %5 Course Schedule

LTI, SRR ESER (20E)

L TR, AR ARAR— AMEE (218])
. B OB, BBy T HEE A (118])
LSS (11E)

. FRBTRRIEIC BT BB 1 (1E)

6. F&H (1[7])

Ok w N =

EHEFE (FE-EE)ZEDARLESE Homework
R ESCEAT T BB E R E > T, FRIONEE TEH L TRHFETHEELIC, FRTITRN T8GR i LEE 32
TEREELLY,

AR MDEZE LA X Grading System
JRAIEUT7EILL o EZ Gl O Stk e L, LAR—FB IOV R I L0 EE+ 5, LAR—FTlT. FE o8
DOHEFRDOVEEV | FHIRRER TIN5/ 2345,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks
KFbiahss ALy 1. o rGEsss - A RIET Bk RiG1E0: lEEFFEA, 1999
5y 7k Jean-Marie Lehn () | 7T WA GR) ALERIA, 1997

IS ERE Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://www.eng.hokudai.ac.jp/labo/lor/HP/index.html

{i5# Additional Information
RBUS LS TEDERKIA T AL TATOG E DD D, wEMllllL BLMS THER T 52,




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

FEZEREA Subtitle

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

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094059
HifE Semester 1% (E % — Bfi# Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_REQEL 5112
1% R =18 Other Information

F—r)—K Key Words
(LS T )5 B ALl W =L — 2, =L —

1232 D H4E Course Objectives

(L LR 2 ST DI BB 2O M OIS A FiEE RS EEHIZ, BRI )OLIERIO TR LS AR 2 B2, £
7o, BO1FELI IS 6 VX — T HERM O A A RO BIRE RO EO R FTHHZEBF T HLEHI0, =¥ — W E L
BRRICBI D= RN —DRGFLET RV —HROBERIZEH T2, TRAX—O-EEWHIT-DITEASNL =¥ —7
IZDOWTES, ZNBHEELT, 4 BROLNTODHH LI = R R X =V AT AORERIC T/ B LF —ORESNRE DX
N D EFEE T D,

FI:Z B4Z Course Goals

INETHATITALFEIT 2T, o XSO RO/NEBRFHHN TEL THD M, HDVE EOHRZIROE TN
7203, 0L OT AR DOLTERDK)IGEE, (LFT TN ET T eV ST BRI E TR Z2EH T2
RS e, REREBEZEHEL LA =X —2 R TSR THLH /X —2 7, e D= LX —FReIZx T2
BRI 72 =7 b VX — RO E FIEEEET5, FET VX — -WE LT 0 B W TEL LTI X — KA 7T
L., E0OH A& EiE45,

12 % 51E Course Schedule

AREO 4 B, FECHEE LA FRAN ZFOBAOEB TN, (b5 TSI SN ZHTONTES, K20 4
FE, E s =X — BRI ASNA =/ B X — ORI DV TS,

. P, AL LR 2O A, BB, J1- 5, =¥ —, (hELdh )
LBV, PACTE R EER O RAF —IN L, RIGTBEAD T RLF—IL K

PR RIREEIERIR, [EREEREAR, MM, 2 RDT7H v F—

AT, BAH R RS O -

LRI RAR YR, TR —BACROPAL T RN LRI A Y T T DL DE R
BT RAX — R D —BOFRE

LB IRE O BN R, TaR A AT AERK

AbFTHE T AO 7B )L — AT

CO 1 O U1 v W DN —

#HPE (FE-EEEDHNEESE Homework

FHELCREET AW FEONKOEE LIS DL L, ERBICTVNEAL, SERNADOEE 2R TLR—b
DIEMEERTOT, TV MEBEICL TUR—MAER T TER LTV MR NE DB ETED D, iEFRICHTD 1
HNLIE, 45 BFREI OB L THE 2 DIND, EEEOMZRIT 90 43 (2 FEThYL ) X8 [Hl=16 R THAT=8, B EFIC
I, 1ENCOE 3.6 REHI O T -EHBNIELRD, ZORICEEL GERAIZICTE - EEEZL T,

FEST M D E#ELF L Grading System
PSR U7/ N O LR — R LUK RER O i DRt i35, R 70%% TR E IR 2% T &K%
B2, FHlONERITZL AR —b 20%, RO 80% T179,

TF AR F]F Textbooks
VBB EM I ERIEAT T2, 25 ENT, BREEREOLRY,

Handout made by the instructor will be delivered.

=15 E&E Reading List

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

BET LB (B 2 W)/ KITB-E - - B ERE : L, 1991
/AKX — T TR LS AR, 1999

ZMR—LR— Websites

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

{i5#% Additional Information




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

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

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

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094060
HARS Semester 1544 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

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

1% R =18 Other Information

F—"J)—F Key Words
EE, (LERE A, ROSHRE, STIEb:, 0785k, 0 TEAE, ~UBRRKIL, Woodward-Hoffmann HI|, BRALAFINK
ix, BB, V7~ bhae—#E0L, 7 —7 BB

23D H4E Course Objectives

HER OB TIE, W75 THE O A% BV, Woodward—Hoffmann Il &2 Btk 5 s 0D B4R R0 ZNEY S i & e AL 1
JEDFEIZ DWW TERRIICFEE L, Fimicn T, BB LA, B8RS, 7 ~hae—ishr, B8XU0 L
— T B OWTERE RO D% BAZIZT 5,

BEROL T, FUDIE, FABIOSFHOETOEHZRE T mOEAPLEY, {LFEHEE TOEHIEEIZS
WTHISRETRD Dy ZNEERICUT, IVRAF A, HVKRT =F v, RETIHNI2E DAV FEREORE S L MEE I HOWTEE
5 2, FOFEEHMETHIZ CERERXTTVT 41—, DT AT LA B0 E O ST S0 SR DR IZ DU CHRfE
T 5, &R, 3 ESLOMIAB<FH EIER, 75T BOM BRSOV TEELI-%, 2800+ KFEH-> TRSILEZ
S FHRRRRIRIZONTEES, ELMS OfR¥ES L —FZ2FL, AT~ RIERTREGR A2 5, BEELF s 45
INT ANEFRT,

FI:Z B4E Course Goals

HEFOBIYTIL, Woodward-Hoffmann Rl OFBRE ALY NLH 2RI 725> T 80E OB E AV TERL, ~VERIR S EDR
REFHBANFIN CTEL IO D, Fe, BERMARRICAINEIG, ETERRKIEG, 7~ at —igifr, B0V L —7BH)
SO CE AR EH DT AR HIEET 5,

WROZLETIE, BEFROHEADD, K00 FHOE O, BLWMLFEEE LS FOEFIEEIZOWTEFET5Z
LERIELT D, AINVRATF Ay, HIVRT =F ., RETCANIRE, ARG ET AL RO E L IC W TE
O, KISIZET2EEAED L5 BIEL T 5, /0 T OB ZEME T 29 2 TEER AL ARBLE O FEYTIZ DV TH:
O, DFEILOBNEL<HEER, 5 FROMERIRICOWTHRET 225 AL 5,

{22 5HE Course Schedule

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

2. BRALATINBOE (2): Diels-Alder i, 1,3 XARERAGATMNEIG, SALZRIBRLAINRIS72E, REFEBLBRILA IS IZ BT
DEFFR EEEH D K AIOSAR L, ATEEIRPEIC DV TES,

3. Woodward—Hoffmann B &4y Flf0E (2): 7T 4 7 filE O ARLFHHEIK O & kZ2 % 5281220, Woodward—Hoffmann B~
DOEREIRD D, Fiz, /0 THED RGN RI LD SRR DO B2 R 5,

4. BFBRIREG (D: B FRIREIGO S THER BRI, FIFER SO & RER SR DRI Z A BRI DWW T
5o BN EFEAV S SO DA EZ FLR 55,

5. v =hat—#ifL e NV —TBEIL (D) A7 I H LWL T AT AT T 501, 0] 7~ hae —ERp il L Z 0 4y
FHIERRAIAEIIZ DWW T, [mniBALIZB8I DR AIMEIC DWW TEAET D, FT, VAINEITe, TV S E O s/
I N—T BSOSOV THS,

6. FEREBRATF: (1)

7. RFOETHEE (DR TFHROEFDSLENEE IO AL,

8. (LFEREE L THLE, BIOWLEFEAIEM 2): BT #uEOMIER A I2LD 0 THEOR B L 2 O(LFRE S, SOIZHIR
T —AMCAT AR T XV E D531 OB A BIMEBEIZ DN TR, IHICHTHBIOS FWNIZIs1T H8E HAH A
TERE, 2301 OB B LML RIGIZE 2 D50 8% BRI 5,

9. SUGH RS Q) INRAT AL, VKT =F 2, [RETIIN, ANl OLFREOBERB LOMEE, A7k
JVEIZEENZ DWW TR, ZNENOIEHREIZI T, Mk EMUED B Z B fE 32,

10. SEARBEAELXTUT 4 — |, BIONLARELEFEAT (1) ALEDOFFOFTVT 41—, T AT VA RMEORBL O 5 S
2, BESE OREAZBARL, BRIK, FEERIRA R S O SLIRELEERRAT 15, SEERERESAL A OME LD, 7/~ —
NFIREBINDA~T 2R OFEITDONTHES,

11 378k, o THEAE (): 0 7RICE<K LS S BEAERZ HWDERAN— 7 ANEROR#E EZ ORI DUV T
5, KFEREGDINTHEIFTOFE S O TRERICB U 2EEMSLZEF T2, 20 TS TR EERE, Ehicks
TIERSNDBF A S D5 THRMARIZ OV TF S,

12. kB ()

E#{EEPE (FE - EE)EOREESE Homework
G
TE R EORBIOBREGIHICH ZEB L TBLZENEEL,




1638 Rl E R — ML LS, RN EOREREITV, HESNIZVR— OERE1TY, F7o, R E TICBE EOHE
RIRAA RN TR LM ELLY,

GEFEL D)

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

BE SEE/INT AN, FREL AR =M TERB U NS OB 2R 5,

RAESTl ) B #E LAk Grading System

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

GEzERATP)

ERASHERE - LR —1 (20%) , 3RER (80%) (XM T2, LAR— ML URRER TIE, SN AIC OV COBARE &8 S 231§
Do
G

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

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

fh S IMBEIED EH Other Faculty Requirements

TXAL#FE Textbooks

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

RFPLa AW 1 B2 BHERTE il b FRLA, 2019

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

SEZ 15 E K ® Reading List

B BAR—LR— Websites

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

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




F1 B4 Course Title St L5536 Chemical Reaction Engineering]

FEZEREA Subtitle

FEZE Instructor IR 4K INAKASAKA Yuta] ORFRRE T22HFZ2R7)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094061
HAM Semester 1248 Bi {78 Number of Credits 2

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

F2731)24 3—F Numbering Code CHEM_REQEL 5132

1% R =18 Other Information

F—J—F Key Words
FOROHEE, B, RS, R, FAR JERIART, JEBOREE, BEBS

1232 D H4E Course Objectives

AR T, 7, (PO EDE B E TSI RIGH LT D7 DITIERIG AN O L SR & ISR A P O i
DOIRREE PR THIENEETHY, :?’L%%E%E@ﬁﬂﬁ@?&?ﬁﬂﬂ’]ﬁ?(ﬁ%?go WNT, KEFACRIR S w7 &0 B A
R COWERBBBIG AR FET VEHOTRIEL, (LPRICEEIEBUC LM ERB BB G 2R T My H X008
HAEET 5 SOIT, JEBGEE & SUGH B BRI T 8%, o — LA MR SV GRin %,

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

2 £ 51E Course Schedule

RHILGERETLNIT), T, ERFZEE I/ NEEZIRL TR 2 RN EEED D,
BRI ERTE XL T OB TH D,

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

BN F— DET VAL

. FEBAER A VE e TR S D FERAT

. R EN GO B, B O Fick O 1B, 5 2 L8

. BAFOE CORISE W E RS BT 5

. ZRUERNEN TORISE W E % B 5

7. RSB DL — L Lk A R

O U W=

#FEPE (TH-EESEOHNELESE Homework
MBI, TOMBARICETZEE UNT AN BHOVILAR—MRT, iZTPOEYE, BXOLR— OMEEZ /2L
.ﬁalﬁﬁ@ﬁ% BEbIoicd 5,

FEST M D E#ELF L Grading System
AR AT, B TTICI AN T A (40%), LAR— (60%) 124> TR T 5,

=P ERBIE DS Other Faculty Requirements

TX A #FE Textbooks

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

Introduction to Chemical Engineering Kinetics & Reactor Design,/C. G. Hill: John Wiley & Sons, 1977
FOG L5/ R AR 15 JRAE, 1993

A5 ERIE Reading List

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

Introduction to Chemical Engineering Kinetics & Reactor Design,/C. G. Hill: John Wiley & Sons, 1977
PO L /AR - G RS, 1993

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information
SOGHREER, SOt L0 EAEL COAIEERITREL TS,
ERIIFTERE L TRRTDIE,




F1 B4 Course Title HHEA b Advanced Organic Synthesis]

FEZEREA Subtitle

H %A Instructor AL mEA [ISHIYAMA Tatsuo] (5B L4022k

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

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094062
HARS Semester 2% (Fk# — | BALL¥Y Number of Credits 2

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_REQEL 5142
## R ZE 18 Other Information

F—J—F Key Words
BRIRE, BOSAEE, SCIRHIE, 0 HEOS, FREA b

23D H4E Course Objectives

BRI B A A RICBII DX —U— R ThD, AERETIIHE 2 DAL ERIGTB O TREVVIBIRMER D720 D& E
FDHRBAT = A LI RNCE R A E L FEB X OZOIAFNCOWT, FE Ot REEBICEGE T L
T 5,

FI:Z B4E Course Goals

TSGR DEE 2 7238 PFNE DR BA N = A L% O R T 5, iz, 2 ORI T BSOS DS RIR E D 4
BRI WBN TODHEFNT W TR STE BN ED, ZOI B BEARBIZOWTREEL TRET 5, &KL, 25
U720y FEBS)GE S AR TEL L, HDHVIRE LR EAN =X 25 M LU T O SE OFIRPEEZ L5 FHIT&
LI bTEE AELT S,

{2 % 5@ Course Schedule

1. b EOS

2. BTG

3. =T —bDAERKET VR — IV

T )T DOERRITBITDSARBIRMED R ILEZ DA =KL, FeB NI T VR — VRSO SLIRE SO E R IR I B XIE T
RS ® R OB LI BLDO AN = X LE 5,

4. Wittig SUSEEDA L 7 4 ARG ETE 2 DAVR DG

Wittig SISO AL 7 4 ARG O SEASEIR ML 5.2 DR T LREO B BAD =X LB I OBEE 2/ 4« OAUR
DT DONTH S,

5. SEAREAF R

SRR EL Baldwin HICOW TS

6. Cram H& Felkin—-Anh &5 /L

Btz BICRFHLER TN R =B ISR T 2356 ORIREDFELUZDOWNT, TAT U E~DORE
F ISR DB LR TF 5,

7. FOHNIGEETY ANV EBACRIGIZ DWW TS,

8. BRI

9. BT DOAEE LTIE

FERXIEMO S EDOFHHSIIBIIL, B OAHE R FIERLRIZENLDISHIZ OV THES,

10. B M-

5T O 4 Rl B O SCA M S A R, RIS RS E 5,

#EFEE (FPH-HE)FORB LS E Homework

AL CTIRIWEDFEBUZ SV CREMINC 7 SIRLRUE, BTG, 7/VR—/VESR LT Wittig [RUGRE OEANLA oy
FAMUEL T O SOSHREEEE LTl <, B OAE MICBT DA L2 AR — DA, TONEE B<BEL Tk
o FOBAFATHH B R OB, 451 2SS SRIRMEO R BT SV TEF CED LI ENBFOE B EATHELD
(o, B2 7003 T SOGZ PR CRER LY,

BIEE DRI LA E Grading System

FAIEL T, SRR O 7EI Ll o HFE & MO &k &4 5,

(DR, QUA—b, QFBRIZL > TRl 5,

LR =ML NI ClIiR T —~ | B RNE OB B A2,

AGAEHH Y Sy 2T —~ | SEERNEOFUREE | B A 2T 53 BRI L > TRl 375,

ALYy FHEREE (20%) BE LR —1 (80%) IZEVFEMI 25, LR —NCIIRET —< 2O\ TOBRFRE | BB
5%,

W 23 D AR S O 2 H > TRIEOFE &5,

KM 534 60 AL EARAREL, BALBUSIIZM Y 5O G EET D,

§|Z

=111}




=P ERRBIE DG4 Other Faculty Requirements

TX A %%} 3 Textbooks
B EITE AL, BRI B R T2,

EZIEERE Reading List
KEPLHERARCFE T oGS RIG - AR RIEE Bk BIAM : Ra bR A, 1999
REFEESR AT I AR WA LS B E BIGH: L 2EFLN, 1998

S MAR—LR— Websites

HREDHR—LR— Websites of Laboratory

{i§#£ Additional Information
A A IIAA RO S A A AL




F1 B4 Course Title AR BH b 53 [Inorganic Materials Chemistry]

FEZEREA Subtitle

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

B LB Other Instructors | #fi1 §RHE[HIGUCHI Mikio] (T 224/ 5E2)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094063
HARS Semester 1544 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

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

1% R =18 Other Information

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

123D H4E Course Objectives

RSO JE R dn IR, FEREIR, ZFLVE R 8 SR8 T 58730 7R BHIR L, TN UFE OEN T E % i
RERIZHIES AT HRBE U TRES T2 D IR AT R 2R B AR BHE AIEIZ DWW TS, BT, ENHDEIFIvIADOH 5
PRI AL 2R M LB OIS L DB BB [ O W TCH R A TR A L HIE L5, T, TEMICAESND T
Sy ZFPELO R CHRHCE B AEEM R, R B TR LB R Y T OO AR YL S FiEB LW
S EHITIRRF A2 B 32 ek A =A% 55,

FIZ B4E Course Goals
HEREAELNE TR | FOMERE R BT D720 OMETERE, SHIZENE IR OFEEEZ L DM E 57
O OEFEE ARIEE DO FARW A B REFRIZ OV TP T& 5,
BB IR BT AR RIS AL SR B e e R B L O F O T a e A AEIIA AR T XA,
EIIVIICBITDWEED A =X LEBRFEL | REINEPEM B T2 ' TIv 0% @R - R B~ IS 32 5 15550
BHTX2%,
FEERDORIFRIZE DS W FH B EZBRL , €730 7O EER, BERBIOMFBEREL COIATEEZRHTES,
FEREFAEMRL | PR FUR R AR T EORFZEHME NS T HEB IO EIIvIITBIT DR HAT =X A
EEMRL ., wYEE, Lo FL—F— R — =SB HEEFHTES,

12 %51 E Course Schedule

VD DDOMENE R v — 7 NARD HAfE . 2 DM OTFEDFRHK

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

. KSREMETEIE O (ERLE LHERE 2: CVD. PVD 72 & DR FHTEIC LA /ERL L 7 DI

. RO D D ERDE AL : R OB IHER B L T T ADKEE | T ADVERLEEHKE b, 7L T 7 A6k

. iR e RO B L B R O FR L (REAHVE  AETE . SR | RRENTE | BEfG

BT T AOEREEYNE 1 Iy I AR DR AR SRR K AL E O RE IS O R S Ol £

. BT T ADTEREE L WPE 2 IR D FR T ORI AR A & A L oo BEE

. R EER

9. BEIIv BT AMIED AT =R Ly SRIETEE L PR OE O, BRI I 1T DT D%

10. EIREE S I ONESIMA L (bW, BRALH O EsREEAL, 53 ﬁﬁ{t//v:%?kitﬂﬁ Wfﬂr TR D P LA,
1. B/ EE: ABHIES WA BROSHEEMEE, EERBLUSEFEROIERLE A,

12. BTy EME: EBEOERILEH,

13. BTIv 78K AF MRS IZ BT DR M S L DR DR B, RLRBREEE DO HIN LD —IAF —  HAREH
—EE~D A,

14, FEREE: SEORS - RBITICBI 92 HAER|, BRI OERFEOL T I DRSO3, YeF0— e SO R SE - ~0
IvSiin

15. JEAEE: BN AN =R DD E R S v F L —F—~DIEH, FEMHEN IR I DL — P — I AEAD =R A
BLOEKL —F—~DIEH,

16. 3R,

CO 3 O U1 v» W DN —

#HFE (FPE-EE)FONELSE Homework
B 3 DR A B SO DWW TR ORI T E L GEROME 2R T2, Il &3, WEHIIRAT Lo #E M2 fE<
ZERZEMEOMMIC LR EE 0 ZBH T,

BTl EEE L% Grading System
JFRIEL T, 2B O 7EI L EO %2 BEER O 535, (DLR—R50%), (2)FHAEKRER(G0%NZL > TRET 2,

=P ERBIE DS Other Faculty Requirements

TH¥ A -#F] = 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 III, and W. D. Kingery : John
Wiley & Sons, 1997

EZIEERE Reading List

B BAR—LR— Websites

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

{i§#£ Additional Information
MR B DM B L B L OB L R E OB A B S L QDI R RIRE L GEFET D,




F1B 4 Course Title TRV — M B[ Materials for Energy Conversion and Storage]

FEZEREA Subtitle

EFE# A Instructor TR ¥ [HABAZAKI Hiroki] (OX52Bs L2401 2ekw)

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

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094064
HARS Semester 1% #) (4 — | HEHI¥ Number of Credits 1

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_REQEL 5162
## R ZE 18 Other Information

F—J—F Key Words
TARAX B, TR R, A A ARER, KB ERE, Yo kL — 25

23D H4E Course Objectives

AHE REMSOF v K, KRR, BRI, BIRAESICBITDRIE RV — BT SARELT, ZL<OWFIEN
TN TND, REFETIE, ZOLI72 TR —BWRT L — TN EESNDA A ARER, BmARLE, JeE AR L
DFEREMEREHZ DWW T, ZOREELHEEED BEMEZ LI FE L, 2= LU RV — R A B O G D78
OB AE &,

FI:Z B4Z Course Goals

1. PEREMEUG, A3 ARE, KEIFE R E OBGAMBALF OGN OEET 5,

2. KRR ER, PABFEM, “EMOFEBIRINSERILET A AD BRI L IR L2 DM BHRF 2 BRAIF 52,
3. BIEFIASN TOBYERTE, 14 ARG, KEWBA B2 8 &8 L, FOREE RS EREEED BlEME 2 F17 -5,

{2 %5 Course Schedule

BEBIOSZHEICIAT LB T —var A G TRELZED S, HEMEZ EHMICHEL, NEOHMEEDT
TN D, BRI EIIROLEBY THD,

1. BREVE AL (1E]) : B FRENE M OB IC ST L, BREHE ML o0 B L 3EE 2 S TR, BREE TR IC L B2
DR BHRF A BEAE 5,

2. PEREAR (2[8]) R ER L O REHEA PO, IR R o e A L2 7K 3 ROE I Z LB L 7R 2 B R R
IZOWCER AR D D,

3. AAAREAR (L[A]) BREFEM A BALE S IR EBHICB I LR DA AREARIZONT, A ARG HFEL A A AR
DREEREEIZ OV TS,

4, BAGARAE (2[0]) K FEFEAE BRSSO BB DTEMEALIT R D LD kD 8 T-IRREC S S (o DV TR A
HD B,

5. LBy T —ar (2[]) VT U LA U EM, BRALFET v/ U FOBREFE O =R LX — L BT S A AD R
KT NARBEERDM B O FFEIZ OV TH BN TRERT 5,

#FEPE (FE - EE)EOARELESE Homework
BB IUATHEBE MEEMETEHINN, FOEEEZITHIEELIZ, BV Y TONET —~< Ik T57 VBT — a0 iE
EHRANI 217928,

FEST M D E#ELF L Grading System
/NRER (50 BEIOT LB T —rar (505 IR, , BEAREE, B 5 ~DOFEBIISNE &\ & & 1) (L CRtEZ R
15,

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks
BREIIE A LRV, BEIEL, TV MRS D,

EE L K= Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
FECHE SR Z R I OERALHICE T 2RISR L E LT 5, RERITBER T O, oI TOERi%ETE
LT3,




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

FEZEREA Subtitle

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

BLH B Other Instructors | &M HEFLIFUJITA Masahirol G ARFZEFT), ‘& H 22 [TOMITA Hiroyal(T2#HF426R)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIEIZFE S Course Number 094065
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_REQEL 5171

1% R =18 Other Information

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

2% d B4E Course Objectives
To learn synthesis, structure, function, and novel engineering subjects on of biomolecules in the fields of life science,
information, medicine, and environment.

FI:Z B4Z 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

EHPE (FE-EH)EDRHNELESE Homework

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

AR D EHEL AL Grading System
Active class participation and reports
The attendance rate must be over 70% to be qualified to be graded.

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

FEEI5E R E Reading List

SHBAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G061

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

{i5#% Additional Information




F1 B4 Course Title M EHME AR Molecular Materials Chemistry]

FEZEREA Subtitle

H %A Instructor BYEF  #AH [ISONO Takuya] (KZBt T2 ZERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094066
HifE Semester 2% (k% — | BAf#X Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_REQEL 5182
1% R =18 Other Information

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

1232 D H4E Course Objectives

AT UL R 72 B DR R IR E T 2 B CIE SN TERY, FRABISU TR T O 7 FEPILE AR
e E N B LS TND, — 0 B SEin o B CIX M S S R R E A O R o ToM B RO LD | DR B FHEK
DN—RVFEL IR TND, DT PEROI AL LI Um0 TR EHE 21T IS O BRIZIS 2 2 L3k
R, ZOFEFE TIET my 7 LB SRR IE 55 1 BREEAIIL & 53 772 8 OkE 2 72853 FAPBEO B BOoREIE | HERE
JERIZDWTERFIZLLZFE T HIET, Hilclem o TMEERIN T2 7 15585752 a B2,

FI|3% H4Z Course Goals
T uy s EARCRHE S o1 BREFFA S S TRl BT ARFT O I 2% 5T, KROHERITRDS
NABLOE D TR BT 57200 ikina85 352t BIELT 5,

¥ FHE Course Schedule

L. WA AREA o "aZ ray
2. ZuysEAK

3. Rk E Ay

4, BREZFRF = 51

5. LiIR—MERK

#FEPE (FE - EE)EOARELESE Homework
HANCEAT T DEERIRH LG AT TN EAT T D,

FEST M D E#ELF L Grading System
JRRNEL T, 22RO TEILL O FE %2 BGERM OS2 95, BRRIZFHIEREEE (20%) 8L R —RB0%)IZL> TRl 35,
AL 60 ML EET D,

=P ERBIEDEY Other Faculty Requirements

TX A -%F] 2 Textbooks
FRIZHREIX 2\, FRERHCE RIS 35,

Reference materials will be distributed as necessary.

SEZ 5 K™ Reading List

B BHR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://poly—ac.eng.hokudai.ac.jp/

{i5# Additional Information




F1H4 Course Title (b5 3RS i #mlInstrumentation Chemistry]

FEZEREA Subtitle

EH{F# 8 Instructor ERI 5k [HASEGAWA Yasuchika] (RFF LRAF22R7)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094067
HARS Semester WA E W Bi{sr 87 Number of Credits 1
ZEWEE Type of Class EEs R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_REQEL 5191

1% R =18 Other Information

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

23D H4E Course Objectives

Grounding in physical, organic and inorganic chemistry.

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

FI:Z B4Z Course Goals

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

{2 %5 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

#FEPE (FE - EE)EOARELESE Homework

Pre—examination for review of instrumentation chemistry

BB D EEE 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%).

=P ERBIEDEY Other Faculty Requirements

TX AL HFE Textbooks

SEE L K= Reading List

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G065

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

{i5# Additional Information




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

FEZEREA Subtitle

E{T# 8 Instructor IR K INAKASAKA Yuta] ORFRE T22HFZ2R%)

4% B Other Instructors | A H 5LV = NE2WFSERT)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094068
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
&Rl VSR Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
T, BT

123D H4E Course Objectives

TS A7 B AN O e B e L AT B T A A A 15 975, MELEE Tk, BHEEIR S B L ORI KIET
R BIOB TS BRI L TR TODEEIZOWTHESET D, ZRHE TIE, fix OFEFIZELT, VAY
[FRE, R THIES LT a AR SR GO FIEEES, TNOEHETHILT, AV LIRS L TR ERE LD
LYW EATENN CTELHHEBEF IO D,

F| 3% B4§ Course Goals
N2 Z N7 e A AR AT MTEATDRRIC, ZRHEBEL T AW R TELZE, $o, Ol
FECHMNH L COMELEHEEZ G T528,

12 % EHE Course Schedule

1. Bt e oo £p (2[0])

TRMERD B 2 5 LR AN S O& B2 F O, MEITENZ T HIF AL A% FRAE S5,
2. BRI 2AFE (60])

BT ZONR, BURWE ER 2R EB L HIR, Z22MERHE 140 B =2
FRAREL, S E AR R O F 5,

EHPE (FE-EEEDHNEESE Homework

HRICTT VN EEAG L, FFEATD,

HEFITKTT D 1 AL, 45 R OFHEICH L TH 2 Hib, EEROHERIL 90 43 (2 Kl THU M) X8 [El=16 FEf TH DT
O, BALRSRIZIE, 1 BINZOE 3.7 FEHOEE N LELRD, ZORICHEEL, BfMSNe7 VMG HUEE 217528,

FEST M D E#ELF L Grading System
8 [E43 T~ TOHEEGEFEMO ST 5,
FRRED BAE R AR (100%)

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks
BRFIRCREES T, SRRV NERA D,

SEZ 5 E K™ Reading List
Nz,

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{ig# Additional Information

FEH EERAN I LA R,

2% A BROFEMIL ELMS O ES N —T 2N TENT D,
TAEERS FAEL LR R MER BB S il 2 2 BB I BIE TEEEA,




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

FEZEREA Subtitle

EIHEA Instructor wAEbFERGER

{84 % B Other Instructors é VT FE R EHE

1 HFE3I Course Type

BASEAEBE Year 2022 BFMEIEIZFE S Course Number

HARS Semester WA B {7 Number of Credits 10
REMARE Type of Class ES RS FERER Year of Eligible Student 1~2
& FEl VS X Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
BEbSE BT

123D BH4E Course Objectives
{LERIT I UT DA & TR R RETR S &2 DR A3 HH SR A RE 7'7 BLOZORENEHMS L CHFIZE 2% DHE /], SHIZE DR ZHE
NI T im S EE D LT DR 2ES T 572012, FEEH B OH L TEBI O/ B O JE 2 HEE 5,

F| 3% B4§ Course Goals
FrEHIZE 2B W T EARRIRFREIC DWW T O  ELFRCELTEED S,

{2 % 5@ Course Schedule
YA OREOLEIC, % B OMET —< I BiF58417), BARRZRBFZERHEIC Wi, 8 E IR D28,

EFEFE (FE - EBE)EOARELES E Homework
Ehh T — I RREFUE, S SCHEITII S ORI EET D,

BT D B #ELF L Grading System
Lo AL, £ E COMIEIEENE & TR E MR35,

fh ZIBIEDE M Other Faculty Requirements

THX AR #F]E Textbooks

R EIEERE Reading List

B BR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i§# Additional Information
JBIERGKITE T TEDOFNATHIZ L,




FLB 4 Course Title B b EER e E A Laboratory Exercise in Chemical Sciences and Engineering I1]

FEZEREA Subtitle

EIHEA Instructor wAEbFERGER

B LZ B Other Instructors é VX E T REHE

F HFE3I Course Type

BASEEE R Year 2022 BFMEIEIZFE S Course Number

HARS Semester WA B {7 Number of Credits 2
REMARE Type of Class ES RS FERER Year of Eligible Student 1~2
& EEl VS X Eligible Department/Class

F+>731)> 4" 3—F Numbering Code CHEM_REQEL 5302

1% R =18 Other Information

F—r)—K Key Words
FEBRIGEE T4—F LT TVRES

123D BH4E Course Objectives
ELRREOFALLU T, P ICER FIEORPCEIEZ B UNCEAEL , 8 CXHiE1EED,

F| 3% B4§ Course Goals
EEDENEEE L TLE ~IELL, 2 OO ERIEE 52D TEBAMEE KT D,

¥ FHE Course Schedule
BRI DK FAEITB W T, REFAEDOHIZE - 28 OEEHIRILTIET, 5, L TFOREE(TIZLICID, FEDBE
BIERRT D,

1) ffl 2 DEFIEIZ OV TIELWEMENR TE L L0 IKL I FIFIL . Z D EWFZRDUTIEC Tl Rt DT R A 2% b
Ay FOREZRARN LBDISHEE T D, MBIRL, WH, LA —MEHZRDDLEHICERITE LT,

2) DFEDEBAREICH D IELD O UIR ZRIFEZAT > T0ohk, HikEA, A RO WNCERFE 22T
DEFELRRE MR LDV EBRIEERE) O] L&D,

OISR AEZBL T, ELRGHE L TOERIEEREN T T

EFEFE (FE EBE)EOARELS E Homework
52 BRI L, RO SR - WFIEEERE e T- 00 Doy 7e e 24,

RAESEMDEHE LA X Grading System
H # B2 B0 R 2 & E A e L AR — MERR (50%) . BROALA DR (50%) 2 A MR -5,

=P EREIE DS Other Faculty Requirements

TEX A #F]E Textbooks

FHEEI5E R E Reading List

B BR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{i§# Additional Information




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

FEZEREA Subtitle

H %A Instructor RELEBERGER
B4 Z B Other Instructors | fH YT LR EH S

F HFE3I Course Type

BASEEE R Year 2022 BFMEIEIZFE S Course Number

HARS Semester WA B {7 Number of Credits 2
B RE Type of Class T FHEREER Year of Eligible Student 1~2
& FEl VS X Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
EEREOF BB LIS ERIEEE RREBELD LTV BT a HiE RSUEHE

123D BH4E Course Objectives
ELEWIZ 22T DI > CILELR L ERFELFHOIELWERRS . 2N 2R S T52E 0 TELEEA
PRERE A O LEDIZ, MR AT UNCHED FEO TT VLB T —ar 35 5 EEF5,

FI|3% H4Z Course Goals
EEBRBOFAELL URADLNEEZRFELT LB T —ar e ) EBRVELOZELITIZENTEXLFRAEZERT
%)

¥ FHE Course Schedule
BEERRICBIT DR FFITB VT, REFEAEDOHISE - 28 OMEPIRPUIIGC, #E., DL FOfFREETHIZ LI, FEO HE
BERT D,

DBIIET —~ 2 AT D700 ORRFEZ FEMICEAETE 220 TOFELZEINIICH BT 2L TELLITD
720\T, IR L BER IRV EE 2, £ OBOAARIUIE L TEEREZEOT R AL R 52 IORERFRD L3S
FOET 2, REITISU, WH, LA —MEHZRDDLELIT, HIEHEEZT),

2) MR DIV ELD | TR T — 2 a RO BHERREE1TY, FrC, MERRICHIZERCR 2 180 | T DRRE
BRSO T LB T — a3 HEIEOREELT,

3) L aE D IR LPEIEDIREZAT), MHIERHCRATRELAICEBIL Gl ORI E LD 2L T, BRI L L L TRE
EATHTEDTEDRENZHED, AR - JERELIC, WYV ELO N TEHREN ZRITEEEAT),

ZOIHRBVM A ZEL T, L O EIFE EL THIUTB W TERT 22 LD TE O M EE 2 E LT %,

#FEPE (FE - EBE)EORAELESE Homework
H2 BRI L IROFEER - W FCEERE e To 7= 8D D43 70 HEf 223

RAESEM D EHE LA X Grading System
H & BO7R B #H 0 L TE I 2 L 78— MERK (50%)  BFH A DAL (50%) & # A IZRHE 32,

=P EREIE DS Other Faculty Requirements

TX AL #FE Textbooks

FHEEI5E R E Reading List

B BR—LR— Websites

WD HR—L_R— Websites of Laboratory

{i5# Additional Information




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

FEZEREA Subtitle

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

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

F HFE3I Course Type

BASEEEE Year 2022 BFMEIEIZFE S Course Number 094101
HARS Semester 2% (Fk# — | BALL¥Y Number of Credits 1

L)
{2 EMEE Type of Class T FERER Year of Eligible Student ~
& ¥Rl VS X Eligible Department/Class
F>731)> 4" 3—F Numbering Code CHEM_ELMOL 6002
## R ZE 18 Other Information

F—J—F Key Words
BEROBE-IKEE, Rmfik, £ mot.

23D H4E Course Objectives
S EE R EAEH 52 & T G728 OB L P EIRBER R CIIE 25, 2 b0 AR L2 ik
% R D728 O FERERFRP R ORI DN TS,

FI|3% H4Z Course Goals
Sy RCE R F m O ECE RIS OWTHEFE 52T, Rl - R OFF B BloE 2 795, INx <,
KR FE BRI DER 3 5720 O Je e 1970 ) S E T TR B 32 2 i L BS54,

2 £ 51E Course Schedule

(1) RO E L T IREE

(2) iAo 7 Sy o0 Fepfk

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

EHPE (FE-EH)EDRHNELESE Homework
RIS,

REEEM D EHEL A X Grading System
AR I L OB SR I LR A BRI 5,

= ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

FHEEI5E R E Reading List

S BAR—LR— Websites

HREDHR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ pc/

{i§# Additional Information




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

5% 7EH Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094102
HARS Semester 2% (& % — | BALIE Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMOL 6000
## R ZE 18 Other Information

F—J—F Key Words
==

HH b
&AL
FEen e
2

FE -1

FHERS

4y 1-FEAE AR
X A E AT
FWES

2% B4E Course Objectives

i n BT RACE O R RO E A T E T AME AL F 0 Tl 2N ENn o a0 R AR U7 B REE
W DIRFRENIIS AR e M T — 5T, n BT OIERTEMEICH KT 2B G ORISR & 72 AT MV O FENT
7oL KRR BARMF TR ICH IR CONE T, RERO BIZIE, 20BN 2t Az T 5L TT,

FI:Z B4Z Course Goals

S AL B OB OBARIZIL, $EE72 D<K ODDOEERBLEDERNMLETHY, FZHEFHEIRT 2 2%, ZOR¥E
Ty 7 LU TEROFEMICEI L £ GBI EEMESY) . AHEE TEROBESIT, ME G L B ICIRS T, AR/ (b
P B OEBRMEE T T ORICA AREERE RV ET, TOMEDIMRO NESAREORERFELLET,

$2 % 5 Course Schedule
ZOHEFRIT 2 DO Y7 GEIO FTREMESHD) IZ DWW TEIZAFRR LT,

— O HOFTET, (LFITBITHIEFEHORBE T, [Disappearing Polymorphs |
LUV HE L E B OFE I B T AR R AR S A W ST B DN RIS > T, MBS BN B TETWEERN, DA%
BIZ, BT 5705 | OV BR ML E 700>, O I CTEEMIZIHIATEL00, 2L ET,

ZoRIF ARIEEMICIT D THNE AN 2 EEEL T REED S RERMLZ C—C fiaRaeRr>LamiEo
GRS X BAEIEAEATRF O R R 2 AN U O L £7, /e, THUERM AN S 2 MRS D18V BE 28, LU,
EDINILTEFN TLESTZDONEW IR EITH il E T,

#FEPE (FE - EE)EOARELESE Homework
HARVEIFE AT, BV NCREFL E9, R e (T ) S E T,

AESTE M D E#EL A% Grading System
(1) "HEREEE (35 %), OV R—M2 BHDOANE (65% N L->CREML £,

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks

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

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title 562 (B 5 RS BERF7) [Molecular Chemistry (Macromolecular Science)]

FEZEREA Subtitle

FEZE Instructor B BE [INAKANO Tamaki] (iRl #0122 57)

{84 % B Other Instructors

F1 BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094103
HifE Semester 1% (E % — Bfi# Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMOL 6002
1% R =18 Other Information

F—r)—K Key Words
EA T, SR B, SERERRME, LR A= gy, JERIENE, FTUT—, DR AREE

123D BH4E Course Objectives
A IRE T OERL, TG, BEOMREEIZ DWW TES, FFIZ, B0 T OXFTUAEEIZ DWW TORREIED DT, Esr DAL
HALZOREEETE 2 OFE DT A B I OBEEL SO EFN SOV COFEmEE U CHEET S,

F| 3% B4§ Course Goals
T OEK, BiEBIOHMREOERELE S T2, M T ALEMOXRTVT 4 —OBEEIZOWTEET 5, BT, ¥T7U7 1
— OB EE R T ~EPREL, ¥ 7V E 01 OX TV L T VBEREO MBI DWW OISR T2 2 & & B L2,

2% 51E Course Schedule

T OERIEDOZ IOk Z b b, R TNV m o FICE A2 G b TEm T2, BEERERIZLL T O#WMY T
H5,

L. @ FRRO R, (1)

2. E'/\?ﬂ%@ﬁ%&"i (118D

3. BT ONE: DT EOSBITNZEIF VT —, bEARIV A= al Rl &S TL AW A OMEIZONT, &
MBI, (ZIEI)

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

4. XT/ViE T FOMRE, EIEHERE DR, (2[8])

#BrE (FE-EEFOABLSE Homework
B LREIN o TE Y AR, & \¥@ﬁ97)74’*‘ TR DI E kAR TR - BAFE L, TDONEIZ OV TOEER AL,
RS 7 E AR CRL, 7, u%jﬁ/( 1L, PRI B 9D 5 O iTam SCa BABET D,

FEST M D E#ELF L Grading System
FHRL AR —bONZE60%), HHFER (10%) L OVAHEREEGOWIZEESWCGHIiT5,

=P ERBEDEY Other Faculty Requirements

THR-ZFIE Textbooks

Polymer Chemistry: An Introduction (3rd Ed.),”Malcom P. Stevens: Oxford, 1999
‘o LA hiETs (NTS, 2009

REEGE Ry TR/ B ek — . B G e sl Ad, 1997

A& ERE Reading List

Circular Dichroism,N. Berova, K. Nakahishi, R. W. Woody : Wiley—~VCH, 2000
Stereochemistry of Organic Compounds,”E. L. Eliel, S. H. Wilen: Wiley, 1994

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

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

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

ZMR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://polymer.cat.hokudai.ac.jp/

{i5#% Additional Information




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

FEZEREA Subtitle

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

B LB Other Instructors | £ &)1l 7% 1 [HASEGAWA  Junya]( filt #5 B} 22 AF 22 f7 ), SHROTRI ABHIJIT[SHROTRI
ABHIJIT] (LR 20 T2 A7)

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094104
EAME Semester 2% (&% — | BAGI# Number of Credits 1

L)
ZEMEE Type of Class EEs &R ENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_ELMOL 6002
1% R =18 Other Information

F—J—F Key Words
fillE, fbiEAL >, B FI A, BREERE, 7V — 1%

2% B & Course Objectives

MR LB IR - = )L — O 5 E A R S Br B L E ORI D 7= D§ L I DREREME T D, AilkFE T, W&, KIS E
i, MRS MR, BRESANTREL, MEMITIER S L 2O I TR ZFE W, IHITH)— R - AN — R AL L OB
FfBEORFMEZ T EF, 7V —AMbFD 7= OB FHEIZ DWW TE R T 5, B ZEIcBIbar v a—2 ORI
WTHEE T35, £, HREEOH LN HONT, BEHERES VBT —Ta BT, BERLFIEEZFES,

FI:Z B4E Course Goals

{8l 2 OBEFIBFR « AN B WO B SOV A UE L, IS A7 VAN CTORISEE R B TEH LT
%, B)— R, RE—RIBLOBER A O R 2 BRI 2, FEEMITIEORBLEE A2 ML, B COMZRICbICH TED L
NI 2 AT D, IS Z 31T DERE AR OBAEAL D, HIERERBER D=0 D7) — AL OV ZBRiF T2,

{2 % 5@ Course Schedule

AFERTIL, EERE L BT L T L PO RMBEL 75, SROIINIS, FHOHYGEZRO T, NEZELDOTLELT
—ar BT EEE T, BIRIBRNAIZLL T O@EY THD,

B 1A EA, SOER, 7V Ao, REANOE RO TIE, flutoFEE

B2 E RISEEDORBE, M b= —, ISR, 707 3aT—toyohvyy N ERE, & &Rl

B3 [E IhTYRAVTURERE, IR AT VRIS, B, wEE L, LB As, ikt Fam

%4 [\ B R, FEARSUR, BT O TR - SRR R

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

%6 [m RE— R, TEIESOMES, BRI (R - ikt

557 8] RS AT, MRS, ROSEs, THRRUS, R R A E N TS a2

% 8 Bl FEESUL, TEME AN ST /b, RN, UK, TSR RS OSSN, FERERM AL (RN, R %
AW=T¥ 7ot R

#FEPE (FE - EE)EOARELESE Homework
BAREMNCBITDHEFEOR YT E TOEGL TR, HYMIIZONT, AFEELDTT LB T—ar 77V E{E
L, N EERTHEEH1C, NYarzfWCERT5, HEELT, ZREOHEME 12 EE3T5a8b55,

FEST M D E#ELF L Grading System
WRICBHTDLR—b, TR T—TarBEEER K, R EIZIDRE IS OBIEE 2T 2,

=P ERBIEDEY Other Faculty Requirements

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

FEEISE R Reading List

ZMR—LR— Websites

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

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




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

FEZEREA Subtitle

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

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094105
HifE Semester 1% (F£ 4 — Bf¥k Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMOL 6002
1% R =18 Other Information

F—r)—K Key Words
BOMFIRRE  #Y- VAN HEEESHEE B b FaEE USROS EEH

123D BH4E Course Objectives
B T DORACFE I D ONT oy e dH I O Febft L7025 55 DAL IR BB O FFR E B IR BB S OB L %2 (b RO BRIz D
TH5,

EUEEE Course Goals
5T ORI R BEOVEE AR BED D ORR & 72 B LS AR A2 A 2 LD LSt B L B G 0
YRR BRR S5, iz, F%EJ@’J‘% PICEHRNEO BRI HEEEE T 5,

{2 %5 Course Schedule

HHES T OIAL T Z RN T, ZOFIELL TOIALFRIERHOE - D AN EL G e & O S B - J E 1 O R B 47
S ZOT2, 8RIDFHRICIWT, LLTF O B & BRI RF T,

DAL BI DAL ONLE ST 2) il — BEIERAE L b = FIFRAE 3) SRR (Bt -V A IR S I TR L (P
HRfa LTS ZE) 4) IR ST (B - WA E) AT LV DR E AT MVEHRIIN SRS D E LA IE W 5) /0 stk 5
FEANRT IV FENLR, FOEFH - S L FFRERFHTE 6) LG 7) XA E T8 8) AL R i eiih3e

ﬁﬁ&%g (FE-EBTEDABRLESE Homework
HRIZ 3T D EEMER e ER AT Lo L2 DO JRIE DN E L,

E’Zfﬁﬁﬁo)gﬁéﬁ& Grading System
P OB (30%) | FERERE (20%) | “FHIRL A —RO A (50%) 1IZL> TR 95,

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks

FEEI5E R E Reading List

S BAR—LR— Websites

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

{i§% Additional Information
HELIZORLE 1) “Principles of Molecular Photochemistry: An Introduction”, N. J. Turro et al., University Science Books, 2009.
2) DAL 1, kBRI, a8, 1999.




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

FEZEREA Subtitle

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

{84 A Other Instructors | K411 VEH[HASEGAWA Junyal (R #RFFERT), ATl ELMAEDA Satoshil(EL¥:RF 72
Be), B g [IIDA Kenjil(EERHAHFSEAT, Ak TEAIKOBAYASHI Masato (B %t
Be), it SEIWASA Takeshil(BRERFZERD), i AH[HARABUCHI Yul(RES£HF5El0),
#Min Gaol (BMERLFHFJET)

F HFE3I Course Type

BAEEE Year 2022 B Z]%ES Course Number 094106
HARS Semester 15244 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& FEl VS X Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELMOL 6012

## B EIH Other Information

F—r)—K Key Words
LAl T B0, gk, ~N—N—Txo 7 FREA, BENBEE R, R Ay RS —iil, AT
YL LX — i, IREIESIREE, BRIRE, KRR, ¥ A FI7R, EifER

2% d B4E Course Objectives

k2 I E R a5 T LoV TR —RICERREL, M A MO EFFEA~LRBL TSI, BB LR AT
0 —FZBEBTLIENEDD TEETHD, R#EFTIL, ZOTBEERLSTFHIHLLT, BEFIRERG, RTv iyl
X — i, IRBIEHRHENL OB, SOCRIZEN 175, XA FI7AFE, EHEROBGEGHI ORI OV TEE 35,

FI:ZE B4E Course Goals

B OB LRI BIT A EBES 2L T o T — X, BRI, 4 7#uE, &7 HHEE, BB, A7
X — i, IS5 TSR OIRBIRIERERG, SOSRREE, & — R0 T8 ) BB IZOWTEET 528, TR HRE
LT,

1. BPIRBEEAL ORI 2B -5 | T RIS D W T O T LA FIfR T& 528

2. T HEY T NEEITL, FREAEMET D720 DMiES528

HEET S,

2 51E Course Schedule

1. ab T —hfe, KFRT, AEH=E
L AL—Z—1THIK, S E

. N—RJ— T 7 PG

. HETRE B B &0 R LB SO

CIRT vV — i, IREVEAT, A b
CERRRE, B SOG AR

L ARV T RN A — T

. RBRIERHENT D BRER

9. SRR EN )7

10. ERIREEI

11. F—FH 2l —Tay

0 NN O Ok W

#HEPE (TE-EEHEDABESE Homework
HERROE S A X SERNEIC OV TEDOHDOIBIZHHEE T 5L,

RAESEMDEZE LA X Grading System
JFRIEL T, 2RO TEILL EO % RO S L 35, FHEREE(30%), LR —N70%)1ZL-> T2,

=P ERE D EY Other Faculty Requirements

TX AL HFE Textbooks

EE i K= Reading List
RGO R, KU, SERAE A ESR, 2002
B < TED BHEEHAE X —A~=a TV KRN (BHE) . R RE) ikt (=5 4747, 2015

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




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

FEZEREA Subtitle

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

$HL42 B Other Instructors | FHiE  ZE[ITOH Hajimel( T2MF7ER%), WA M [YAMAMOTO Yasunoril, #&7K ¥
[SHIMIZU Yohei](BRZHF 2Rz

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094107
HAM Semester 1548 Bi {78 Number of Credits 2

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

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

## R ZE 18 Other Information

F—J—F Key Words
FR AR AR SORRRG ARGRIUGHER AHSRERoME AL ki s

23D H4E Course Objectives

(FH— L) GA AL FOMBEE IR T 2Ok % 0 CHBEB S BILFEDE L - TNDILEFSLEHIT, EBRG B
DB G- T A HE IS Z RFERNIEEL, FTEOG DR F O O XA ZE 15T 5,

(BH— L) &R — IREFEEGOEREME, WRERBILEMOEKEE, BEA BN O E L GR L O — Rl
BT hrE R A EL T, A RBILEME WD EERA AL~ OBERAED L E AREET D,

FI|3% H4Z Course Goals

(FH— 1) GBS BRI T2 kFE—E B GOBRRBIOZE OIS T #E ORI IS R
PR CEHIL,

(B A — 1) B OB BE A D T EBIL AR TZEO R WS A S B A YD ATEER BN TESIEE
HARET 5, A RIS WE I OER S BLS Y OEE PRI OWTERRT D LRIRIC, B— RAMER G~ BEFHIZ
DLTHFES,

¥ FHE Course Schedule

(FH—2) FITTFROHERIZOWT, BRI EICR > TR ELED S,

HEE S RELFORA(1E)

FHER R O (25)

BERERTINEEEROA AL RIS (95)

(BH—21)

1. EBEEERYREREZ R T 018 TSR ARFILSE |

2. BERABERYREEREZRER T 2% T INCARF KELE 1

3. BRL BISEEABA WD az 7)o T ROGSe Heck SR E DR — R BIEBTERR S SR B A ~D
ILER

4. BRLBIEEE MR AWE a2y TV 7RSSR Heck GRE DR — IR BEFE ST UGS E R B A S R A~D
FIA I

5. BRAFSSEREMEEAN WD a2y 7)o T ROGRe Heck G72E DR TR — RFBIEBTER G SR B AR S K~
FIA I

6. BRAE DN NRUSERER R U SOS OMRE ARG A ~DOFH 1

7. BREAF NS EERERR R LT RGO S AT A R ~OFH 1T

#FEPE (FE - EE)EOARELESE Homework
T HRE - HBRERED LR BIOEREIC 2B L TRLZENEELL,
BE HRE R - PML A, BENBEOMERETTY,

AESTE D E#EL A% Grading System

70%LL Lo HEEMEET D,

(FL—2) e i BRI L VEHN 5,

(& —2) FiEER (30%) LEcH R (70%) IZJVFET 35,

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks
T E 2B BRI L DA E R F3R,L. S. Hegedus F - HE _FR: AL R A, 2011

EE i K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ orgmet/




http://labs.eng.hokudai.ac.jp/labo/organoelement/
https://www.icredd.hokudai.ac.jp/ja
{i§# Additional Information

FEICRNT, AL AT 0B B IO ERZ R TREL TWDHIENLEELLY,

HIRIE ¥ D41 ELMS ¢ MOODLE %% H3 3%,




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

5% 7EH Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094108
HARS Semester 2% (& % — | BALIE Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMOL 6102
## R ZE 18 Other Information

F—J—F Key Words
WIS, BN S, A2 e, SOSOEREE, BRBERE, KRR SE RS, T RLVX—ghR, i A%hER, BdE sk

23 B4E Course Objectives

RFERBEIRDOKEKGUWE R E OB B BT AR SRS a2l — 2 — 28, AL TEVL 2 RS B L OS5
EE OB T D, IHIT, T — SRR E SRR ET DI FE SR E S 2L —a OB BB I
WTHES,

FI:Z B4E Course Goals

FOSEEDY TOMEIN, = HNVE—IS e b NG TOL P T FE 53 ICBER L, IRV TAX L DK ZER W E %
WIS EEL T ab—rarl, RISSERMEM T ANRORERRELER T2, IHIT, KA — RIS KE SO Z 5
WL T RAF — R R KICT DRIV AT AOFRF N TEHI L% BAEET D,

2 51E Course Schedule

1IN (1 B SUGgsEb) COWEIL L OFHEIEE AT,

2. TUANE I (1 [A]): IGEsELD TOZUZNE —IN KOG R EEEL,

3 ALE (L [ED): SR T ENE 35 SISO b R RRE O 3R R AR

4. FROEEE (1) FOUSHEES 2l —3 g MR B ROV TR,

5. AALDKREL[WEHDOR)IG#RT 2L —F—OEEE 2 [Bl): AZOKRAKBWEEZMERICEZEEL T Izl —Tay
U, RISGMEm T ANRORRIRE ZRD D,

6. Mbans ol —2—OfE (2 [F): % BIMERLIZBVLEE T R BERZOWT e Ial —F—2 5L, =L
RN RE I KIZT DO DM EIRE,

#FEPE (FE - EE)EOARELESE Homework
FRONFEZHEFT L ETHHEEDNDIRFOMILERITHRHE, TEERRET D, o, BROBIIFHEZITOO
T, BBV OWCOIE IS IV B AR A D 5,

AR MDEHE LA X Grading System
LIR— R NT ANOFER DD E AT 5, FHMIONFRIZL R OKAE 50 % &/ TAMORE 50 % THY, Fhbz
AT 90 LA L F5, 80 LA B, 70 LR R, 60 S AT,

=P ERBIE DS Other Faculty Requirements

TXALEFE Textbooks
B FEIIFHREE T, BRIV MR T 5,

Handout made by the instructor will be delivered.

FEEI5E R E Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/carem/lcec/

{i5#% Additional Information
b T i - B 5 RO PE SR O SR nslia 3524,




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

5% 7EH Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094109
HARS Semester WA EH B {51 8 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
LB, WA

123D BH4E Course Objectives
ST AO P CHRHIC S IVEM B ERI AL Tl 27 vt A0 R A2 2SI L2 HIEE T 5,

FI:ZE B4E Course Goals

1. WAENEZD R ER 5L

2. WAEFIRMOPEEEBMRLZ OO O B OREHEE E RIS TEAI5107252 8

3. RS ASN CODI A REW ST AL, 2 6% W OSSR N TEL IR DTE,

¥ FHE Course Schedule
AR TR v A CEELET,

A

W E B

. ARRAVZRW A A L E DRSS

R DATT =KL

- RS SRR

WS R A5 S (Henry 2K, Freundlich 2, Langmiur #)
WA WA (BET WA EE =)

. RER

CO 3 O U1 v» W DN —

EHPE (FE-ETHENDRHNELESE Homework
BHEOHNIEAMER (ZEEER, Fa30) OUENEZI A, REKTRITTFELUZEBICOWTEEL, 7 XONE LR
TAZEIC LV ETRD D,

RIESEM D EZEL A% Grading System
FRIELT, #2ERED 7 B EOMEEBGEETHTOS&ME T2, (1) FERE (20%), (2) 74X (20%), (3) KT AN
(60%) IZL> Tl T2, ZAXTITIREDT —<ITOWTO RO EN 2, RER TIIAR B OB EE LRI 2,

=P EREIE DS Other Faculty Requirements

TEX A #F]E Textbooks

SEE L K= Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G074

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
AFFOEMRITIT, FEL VO, Bk B g, % - B 1%, DB e A GRE, Wl Wag) (B2
WIEET D,




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

5% 7EH Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094110
HARS Semester WA EH B {51 8 Number of Credits 1
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
ZALEM Y, WA, B EE, Ta~ s TT 40—

123D BH4E Course Objectives
SEES O AT THEHC S JUEM B EFIH L THBET 2 7 a2 (WSS nE 272 8) I2OWT, ZDJRBIAZATR,
HEZ AL CHEMAED DL HIEET S,

FI:Z B4E Course Goals

1. LET v AR5 BRI EORFIZ 228

. R LS OB S BET e ADOP BRI OWCHRE T L

. OTBET e AR I B A R B A 5 ) LIS BRI DO W CEMR A RD H L
RO LIRS BET m e AR DO BEARL, ARG T AL 5Tl

W LIRS BEORSRER A T 57 NAARL L BRFE IC B D AR R G AT 2501275 8

Q1 = W DN

12 % 51E Course Schedule

L LGB o AOZE (1 F1EE N H1, 25)
B a e AR GBI A B F LS B SRG (1 552, 3F)
L E T a1 §15%E)

A= AAE T 4 —1 (R AR, Hker) (1 ZH5%)

I —AART 4 —2 (HEAALER) (1 B 15%3L 11 ZH53)
MEEET oA (155 143)

= AAS T 4 —3 (R B A K LS E) (11 5553)
A= ESANE D)

KYEAD DI E A B~ B 0 AR5 IC B A A BT A T E
GE) 1 #R T, 11 Rl &2

CO 3 O U1 v W DN —

#FEPE (FE - EE)EOARELESE Homework
FWEOFNTT AN, BEAERH(ZEER, 30 O YEITE I AT, £/, WETHELZEBIZOWTE
(7 X ANE RS 2R S KV BMRERD D,

BB D EEE LA L Grading System

FRIELT, RO 7 0L EO MR EBGERMO S35, (1) FERERE (20%), (2)REFDIAXELEZE (30%),
(8) 7B =/ hDOFER (50%) IZE > TRl §5, 7A X EEE TIIREDT —<IZ OV TCOMOWEEVEZ, 2L 7=/
TSI %G 5,

THR-ZFHE 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

SEE L K= Reading List
WAL T FEAEEIR, FREF SCHL R E SR X, 2001

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=G075

B D HR—L_R— Websites of Laboratory

{i5# Additional Information

AR OBRITIL, FHL IV OHE, WkBigan, BRI, Sl e R GRE, Wk, WaR) I3 A A
WIRET D,

Wiy RO BT DA T HZENEFELLY,




F1 B4 Course Title 5y A A ( av 2 L %2) [Applied Molecular Chemistry A (Process Engineering)]

FEZEREA Subtitle

E{T# 8 Instructor

B # B Other Instructors

1 HFE3I Course Type

BB Year 2022 s Z1&E-S Course Number 094111
H#i[ Semester 15244 Bi {51 % Number of Credits 2
BN Type of Class s FIEREENR Year of Eligible Student ~

WREF} 25X Eligible Department/Class

F+>131)>4'3—F Numbering Code

CHEM_ELMOL 6112

## B E 1§ Other Information

2022 EEFEITBHEEL 720,

F—J—F Key Words

23D H4E Course Objectives

FI|3% H4Z Course Goals

{2 % 5@ Course Schedule

EFEFE (FE - EBE)EOARELESE Homework

BT D E#ELF L Grading System

fh ZIBIED E M Other Faculty Requirements

THX AR #F]E Textbooks

R EIEERZE Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{ig# Additional Information




F1H4 Course Title o A A A (filiEE% 21) [Applied Molecular Chemistry A (Catalyst Design)]

FEZEREA Subtitle

EIH A Instructor 157K BfF— [SHIMIZU Kenichi] (iR =222 5T)

HLB B Other Instructors 7)1 FRL[FURUKAWA Shinyal (R FHFZEAT), BEE FE[TOYAO Takashi](lig Al 5
TSERT)

F1 BFER| Course Type

BASELEE Year 2022 B EIZFE S Course Number 094112

HAM Semester 271 Bi {78 Number of Credits 2

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

& FEl VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELMOL 6112

## R ZE 18 Other Information

F—J—F Key Words
fillfiAb %, RS, BREEMEE, MOSHEER, T3¥#(b5

23D H4E Course Objectives

[ AR (R 4)— R Al E) DFEFH SO E MR I B T D e OS2 BRAR L, A OIF9E 2 KT 5720121%, Fmmy ek
ROMEIE M D A 3% T A & D B AEC W BRAL P 2 B S <A RS O BERISR A R CThr D, Kﬁﬁﬁzfi G, B
&U\EE AR T O BAMRZBRME L, SN B IS Uik a2 i U CE AR BB H A2 B R o2 H gL
T 5, if_ H BB HE T AL AR L, (b5 A B2 B LT 22 8C, SEAEEITIIT DR o> £ 51052 FH A 72 (] (A firk gt B
FIZBITDREHRHHZOW TR T 5.

EUEE& Course Goals

R T B e K Y T X —a, B, JETQ :I‘oJ:U\ﬁEﬁpruf@fiA%uifﬂi&ﬁﬂenﬁﬁkEPKE’J@WJ%E@@
SO T D MAEB LT AR E "5 1) &2 B 22T B0, 24 H OO FERChefi O i 3070 & O fE BIFRE Téﬁﬁ"iﬁi
DOIERFE R GHERHC Fa”é@‘éj’vﬁ/?“%/a/%ﬁjo Fo, AR, b L, 774//7‘77/1/1/\5}6 PRELE
AT I, P AFAL AR Z 351 DB B/l 7 o 2% O, (LA BRI « =L — 4 BRI BT DA O 5 E A
LR DMEHT D, BEERHER, VBT —ar, BRIGEOEMNEHIZOT 5,

12 % 5HE Course Schedule

. AR i D (T2

. Pl O BEAT 5 1

R OX XTI H2) B —a ]
DX YT 72— a1l
. BRI O EHES

. PR B AL F L T TR

. flE B O B

. TR

9. BREEH LT D Ol

10. ALFBRELD & A 201 F L fi
11, fb 2R i oo Sl & fh st

12. V=3 AR — Ll gt
13. FLErF—ar

4. FLBrF—ar

15. HIA R

CO 1 O U1 v» W DN —

EFEE (FE-EEFDORNAELS E Homework

AE7EIOHEZR T, T EEZSRTIC ELMS 27y 7 e —R350T, £ BHRLES 3528, ik oH CHARE
HEDT=D D/INT AN (BRI IS 20) Z1TOD T, RAADPHIVUTERO T HE2HRET 5, BT —ar Tk
B OT VBT —ar T ANVEER LA ERZIT), HELL T, HEMEZHTHALHD,

AESTE M D E#EL A% Grading System
o RETERER (50%) , HARERER (20%) , #4 - COEMIBIEL (30%) (2L HIWr3-25,

TX AR -HFE Textbooks

FEEISE R Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://www.cat.hokudai.ac.jp/shimizu/

{i5# Additional Information




F1 B4 Course Title WEAL S (E AR 5) [Materials Chemistry (Organic Solid State Chemistry)]

5% REH Subtitle

EHE# B Instructor JEH 8 [HARADA Jun] CRZPE BT RE)

{84 Z B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094201
HARS Semester 1% H) (F4¥ — | HEIE Number of Credits 1

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& EEl VS X Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6002
## R ZE 18 Other Information

F—r)—K Key Words
S TYEME, RS, RTRRE, o TR AR, B BEIME EVER, KBS, NSRS, EN, BHEKIE, o ED)

23D H4E Course Objectives

DT, JRTOREERTHLEMRE G LT, FT-M00 T RIS/ O AAEH & kS - B se - P O BILRIC OV T
fRERDD. Fiz, o T E ORS EEECE T EDNE D INTYHEIZE - THODD, Fid I TON T O Kn0EEh %
FEIBIEDHE DIDITF CELE R T 5.

F| 3% B4§ Course Goals
SFPEMENE DIH7RFRBIC L > TEESN, THNE DI IZEN L0 EIRL, 5L~V ORI OWEREHT
EHLEAM S ER T2 HIEET 5.

12 % 5HE Course Schedule
T HEME OREEEMMEIC OV TLL T OIE R 2IEEZ B> Tl 5.
L. 53 1 DO Lk bt D X FRM:

Y FHE R ORETE, SRR 2y F DL D LS BEHRITL > TIEDD, TRIRIIRBLE O, fEfhTh D4y FORES
HOFBUZOWTEEZRT 5.
2. sy AEERE S TES

B ENFE AR ek B A %00 1 I AR SRS A S ICE DX e BE 5 X D0 ERN T 5. £z, i 1E5%
HlE DR EHC OV TERL T .
3. TR OE T IREE

HHET I, AT A BLOT =4 IV IO E T iE (S RHEE) ORI HIZ DWW TS 5. EBATSEISS A
fhdaC BT DM E-A A MR, 55 T OIERBERIZF IOV TR T 5.
4. Sy D B & TE )

e P TSRO B OV BB FE N 5. g T CO MG B 2 55 G ISV CE DO IDICHR TE D AR
5.

EHPE (FE-ETHENDRHNELESE Homework
WEUL F O R FEA X=X IR ROT, FlCEYNAREE B ROEE L TA, R TIIL A —MEENHEI N
%)

AR MDEZE LA X Grading System
FERIZ2 FAE DR RY, RO 7TEI L O HE 2 BGERHEO Sh &35, 5 TSNV R — O NFIZ I » TR &
)

=P ERBIEDEY Other Faculty Requirements

TF AR F]F Textbooks
MBS CERME B

FEEISE R Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title MBS (F 7 3 v =27 281 $}ER) [Materials Chemistry (Nano—Photonics Materials)]

FEZEREA Subtitle

EI# 8 Instructor FaH ¥EYE [NISHIT Junji] (& 7-FHAAFZERT)
$HLZ B Other Instructors | 28 RF[IMATSUO Yasutakal(FE7-EHEWF R, /N FELONO Madokal (B 1B #0458
)
1 HFE3I Course Type
BAEEE Year 2022 s Z1&E-S Course Number 094202
HAM Semester 1% (5 % — | BAi#k Number of Credits 1
L)
2% MEE Type of Class s R IR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F>731)>4'3—FK Numbering Code CHEM_ELMAT 6002
18 R E1H Other Information

F—J—F Key Words
TAb=I 2B, THRZI AT SA A BT RENTF, TTRT=T A SRR ORI T, 5 /43 e 8l &1 TS
AT

2% d B4E Course Objectives

MR - & EATEE, BHEATEL, A MEVEORE 2 7o) E 2 3t 1T, BERECAEE O BIFRIZ DWW T, EIEEIED LA B IET 5,
FRIIARFEFR TIEL, 74 =7 AR B O AL E P FRATIE , YRR RE DR B ORI 71, HH Ry N — 7 0E M E i
SO FHIZEICONTHES,

FI:Z B4Z Course Goals

LT /7 AHR=I AT ISAADIEREL 72D MO TIRIED DA VY - B AR R B - BT T2 ELRE M2 5%,

2. E L ET DT A NI A B R E N — AT DT T AT = AR B ORE TS LS RE L OB DR A R ERE D T-8
2, TARNALET-EOMAAER ., OB, BT, K& RIEHIERE DT FRE =T R T 4 h= 2R B O S ik A5 15
T 5%

12 % 51E Course Schedule

T A NI A BIDDT NARE A ECHIEEBIL, S E RIS TE DI RN EH MR R HN T D00
RT<GEFET 2.

()7 A b= 2R8> FLpfE

@OJEPT, BT, THOHHE

GBI E AW AE RIS T A AT NE XX DM E
DDA EFIHA L -7 A F = ZAT RA R

(B) T TRELNFEDIEMEE I HALFA~ DI

6) 7 HN=I AT INAR T FZREZI AT NAZDNVERLSF1E
(DT SAAD G IHHT 71

(®)EAME =T A A Tl

#FEPE (FE - EE)EOARELESE Homework
EFRATOBAT BRI IZED Y 0 O 2 T 5, BRONEOR G TLAR—MEESHEIND,

FEST M D E#ELF L Grading System
JRRIEL T, B2 D 7 B EOHFEZRRAEFHEOSEEL . /N ARSI KD G35,

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

=15 E&E Reading List

BT HFEAR TS B2 A AR TS AT = 24k
oI CHET BRI, A HBEE  E

L rhr=s2Z2AM HERE, BEIE an)th

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

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

{i5# Additional Information
HEOFEFR CTBMEECL —F =203 h D N, L X 7, A I 5708 AT a0 A il T
BIHEN) NIRRT Z L TR T T I, i) CHFER TS 723 T,




FLB 4 Course Title e AL (B S 5 R 3 ) [Materials Chemistry (Advanced Chemical Reaction Rate
Theory)]

5% 7EH Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094203
HARS Semester 2% (& % — | BALIE Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6002
## R ZE 18 Other Information

F—J—F Key Words
(LZE ., Bh &, T, EEES, 5 R i, ks Al

2% d B4E Course Objectives

AMBBITRDERVMEZERNE. 0 F 2T AR DN TR E A2 A2 &5, A7 —/L 2% 10 @ 20 T (2
TV DL IZE B2 D03, FHOP TOXEOTEG R T-OBEEL CRERICE 2 AT LN TED, Ll BT ITHMEC
FEAERHL WD) FIEZIZA DD LT LT TR RN ES T THTERLR D, BVMEFOIER D727:T 1900
ERPEEIC~ VIV (TAV T O 7 F—ZE0B I AN RO K OB HHZ L TS Eofbses) . 7AV T vy
I =B I EASNIEBIREEDOHE &% E LEFE AL LB, BBIREEDEZ IZHDFIED T ORI S S E TR
D TIHERARLDOTHAHILEF 5, TR MR T OBIZXORILOI) T, JEE T TR B AL, &
BRAL ZSUG O FE LT H AR O DR FHI DI QWA L2 FifE 5,

FI:Z B4Z Course Goals

LT~ D T B A JAE A &S A ) DA R S AL D ZE R O & OB RN DERRE T 5, DWW TR F UGS I T 2B R A 4T D JE 5 %
LTI ) NIV TR OB RGBSR L AL2EORER R ClId E RS T W ) 2 e R R A 82 55,
DA AER JEAE LR XN DB FIEE B L, 50 T O — BT JI AR AT RE e B HE 7 E BN ASFAE T 2R T AHZE /R E
A7 BRI DN FIELSD IR 25, 2L T, ZOBHIBREE DO FTE  FEFIEDNS AT O R RO [ 7 s34
T 200 EWVHIRIFEAI 72 TBIRE VIR TR T 2B 2T BN RS> TND IR T 5, Fo, iTHFERDIELV A
T a—2 R ERIET AV B E 7 L VX LRSS IOV TH S,

$2 % 5 Course Schedule
NIV HFEZR ARG ESRWATHE X T NS 0DINCRELED D, REOBEZICH HEROREEZLLELY
W BRI DT RS2 BT AL R — BN THOW, RIEIORED T T, BMMICEZ R ELS,

AL B S8 ) OB
 REUTEARZE R S < U 07 L2 SO P

W2 SRR 0D A RS B U B A BB
LR AL

T 2 S OAERIET YA

S W N = O

EHPE (FE-ETHENDRHNELESE Homework
EFROBELEMOREMARITHEEBIC, fFRMREM PICA U M A B 2 CEERMICEEXZ L THLW LR —RLTRIHLT
H59,

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

=P ERBIE DS Other Faculty Requirements

TX AL FE Textbooks

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

SEE L K= Reading List

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

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

{i5# Additional Information




F1 B4 Course Title WEAV A (SR [E (4 5) [Materials Chemistry A (Inorganic Solid State Chemistry)]

FEZEREA Subtitle

E{T# 8 Instructor

B # B Other Instructors

1 HFE3I Course Type

BB Year 2022 s Z1&E-S Course Number 094204
H#i[ Semester 2571 Bi {51 % Number of Credits 2
BN Type of Class s FIEREENR Year of Eligible Student ~

WREF} 25X Eligible Department/Class

F+>131)>4'3—F Numbering Code

CHEM_ELMAT 6012

## B E 1§ Other Information

2022 EEFEITBHEEL 720,

F—J—F Key Words

23D H4E Course Objectives

FI|3% H4Z Course Goals

{2 % 5@ Course Schedule

EFEFE (FE - EBE)EOARELESE Homework

BT D E#ELF ik Grading System

fh ZIBIED E M Other Faculty Requirements

THX AR #F]E Textbooks

R EIEERZE Reading List

B BHR—LR— Websites

MREDHR—LAR— Websites of Laboratory

{ig# Additional Information




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

FEZEREA Subtitle

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

B LB Other Instructors | AT #[KAKUGO Akira] #2072 [7)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094205
HARS Semester 1544 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

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

1% R =18 Other Information

F—rJ)—FK Key Words
SFEAR B OHRRL B LA MOF - 5y B —F— - F R Fa—T Vo T IF - 3F

123D H4E Course Objectives

WE OARE OFRIZFEDE | M - & BAEL - AR AR REHS SO S B OB RERL EH OB T 2 35720 O B P Ak
EHRT D, MROININ—RM BB N DI 7N N T, 43 T —F— DI AR T T, ME oM
F B FEEHI DWW TE X D7D O ELAEA 75, FRICH O L - MR OB fiFA BIEL . 4 M BERZHIEL . BEREs
BIEEF OIS Z27RT, FRZ, O TRy T —ZBLOUDS TE—F—0 2 DO YT RZOWTEEIL, B SRRk b - Bk
ROSLIZENOZNSEDMEL DT /7 7 E~DIERIZ DWW TR T %,

&Ry ho—2

BBy 1AL TL < il « MOF 72 8 DRy N — 7K 1E % 3 5 B O TR A& - e A BLL . ZDJE HIZ W TR 35,
(D5 F+E—F—

RS TR OREECENVEREE, KOS RIS OB, 0 E gl S EEIEEE OB, BIZEE - L P2
i L7z A ARy R D TR IOV TS,

(1) PBLGREEMRNC LD TR DL

H & OMFFe4 ML T, 3R D LUX A & OMEOE L Z &R 5.

FI:Z B4E Course Goals

H CAR L 2R A LM B O F O 2% O, TOMHEE2 &R CORENGEMET D, & A EERABIOWED
MR IE OB AN, BEREFRBUZ T TG B 5T 5, FRCRy N — 712 OB LOVE R T B 95 2%
AR OB G OIE - BEEIERBLOJF B, SHIZENLOEREIE RS ICOWCBR TS, B O REZBEMIZL
T, RERRL LT B & OO LA #Eim TEHLO10725,

{22 5HE Course Schedule
Moy 7 —7 (Feh)

LA 1B - B ORI LR

2. B OB,
3.RBRIRL B MDA Loy T 305%

5.Metal-Organic Frameworks

6. 1L F LG L LR IER

1A T N EE T L
IDHFE—F—

L ARGy TR AR

2R VX — (ATP) D& Rl
ARGy TR O B TR L

4 ARy FHER O BN E IR ER &G H]
(IDFREFRRS LT H & OB O3
AL T, RO F mEEm T D,

E#{EEPE (FE - EE)EOREESE Homework
BETVIBLO—MSBITER - TEHETIEELIC, FEMELBEL CTEHRIC LD HZ L, (PBL O HE 21T
I, ) iERE TIRIEMZIEH L, N ETtiliEim T 5.

BIEE DRI LA E Grading System

JRANELC, 3235 15 [B0H | 11 BILL B H & AT O 45tE 235,
(D)ZAEREFE(15%), (LR —b/TERE - F R Z(50%), (3)FHIRRBRGHN L > TRl 92, KRR —1/ 185 Tl mlosE
ERERE R O T —~ OEREOBREVE M T 5, SHICEHIRABR CIIARIZOWCO RN &7 2,

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks

& 52 BE Reading List




[BHEES  OL YA R THE A LKV A =02 5 H ILFIA NHK HiR, 2011

SBAR—LR— Websites

HAEZEDR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/" matchemS/

{i§# Additional Information




F1B 4 Course Title W E A B LS2) [Applied Materials Chemistry (Physical Chemistry of Organic
Materials)]

5% 7EH Subtitle

EE#B Instructor /R ) [KOIZUMI Hitoshi] (KB T2 F22k2)

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094206
HARS Semester 1% #) (4 — | HGI¥ Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6100
## R ZE 18 Other Information

F—J—F Key Words
B, HIAGER, 2 AHEME, RN, 20—, ISR, IR - R oy O FEE

2% d B4E Course Objectives

B0 T D T)FHIEE DR EE O 5 TAEIEIZ L AE Y, IRERAFIESCRERURAFIEIZ DWW TFEARER, ®a T EOLS e
TIEOBEAELTRE | THEME/R ST OWTHES, W0 TRA O EEZEREL, &5 T OWE M ALy TifiEa L L
DRRIZOWTHET 52 Ex BEEE T2,

F| 3% B4§ Course Goals

B IR 7o = AR SCHRE M L E NS T2 0T 8 20 1 D T)FHZEENC OV TFED, &0 IO Lo B O i &
TR, SPIREPEE B S T OBEOBRE RS, O T EEBIR LY, JSHLEZD 3570 O m#E H o528 B
BET 5,

2 51E Course Schedule

1 BENE

D5 TR BFO R 8 53 T B T R OB & 7T AM5% 36 KL OV 25T

2)= LN - T NBEE O R DBV R R

3) L R L4y TR B SR DR AR A & D 4y THEE 00 T B0 8 L O BAR

ARETNE ) — T OIS TR RN E ORI O 7R B R N E R T ) FEET L

5) R —1R FE A QI - ) 2P OIR FEARTFAEN B IO I RSREEH 0 1) 2 h0IG & % RAED 2 7 IELE ORIk
6) 150 T DI SI-TEEE LTRE,
7)1 o7 - DRk
8) 1 7 T Ditea 4

2. FEhi H ik

DELMS(Moodle) |C, #2308l & &R 2 RL(E 35,

2)BEUE SN AT IE &R TR - FeARE L . S LA E MO AR 97 5.
AR AR Lok CHRKET 5.

#FEPE (FE - EE)EOARELESE Homework
Bl 27V NS BI, ERONEEMEE L Ty,

FEST M D E#ELF L Grading System
BETLITITHEE OBIEEHIRBRO ., ZikREL2 S b G HEd 5,

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks
HREIIHORD, FR], BRANAREEEOT TV NI 2,

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title W E A (R E1b52) [Applied Materials Chemistry (Interfacial Electrochemistry)]

FEZEREA Subtitle

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

{84 Z B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094207
HifE Semester 1% (E % — Bfi# Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102
1% R =18 Other Information

F—r)—K Key Words
B, FUE S, BT ENERE, MR, B LFERERE, MBS

123D BH4E Course Objectives
WIR WE O, T7bbEM CTRIAKISIZOWTHRIE O T 2B L OGN E R OB DiEim T2, SO mY
LA E R AL TR BRI FHIZ DN T 5,

FI:Z B4E Course Goals

KR, BR_EE, EMEN e EEEICET2ER PR OEM BB RO E BB D LS
OB ETIZONWT, i T 2ZENTED, Hx REXKILERISE M DR T 20120 B2 B R L E OIS ik
HERTED, & B OIS, B b FHIOIRERF AT O EREHIC OV TOT LB T —ar BLUGE
MEITOZENTED,

{2 %5 Course Schedule
1-3. BRALF D LR B, TEIRTENL, I Faraday 18FEL Faraday i8F2, = r/LF—2#, BEMERRE
?E’f\{t%/i‘:@@f% BRI B WHERE, Ry, ETEEERE
~6. My ; Sl O AR (B AR S B RS HE) , YA IV 2RV E U AR —, R TR T, U NE RS
(Emﬁ/iz AT vaAN)—, T _aARN —, J—a AN —, A8 —Z 250500k, BRb P —
8. TR T al  mBTOPFEEH TRV _ BT BN BERALFRE R TIEERANL, #Fim T D,

EFeEE (FE-ETFEDAB LS E Homework

THELT, BREFEBLUHEEEROZY G EZHA TR, £, LB T —ar CHEATHIERMER DD, HFTOH
ifil - R BB 3 A i SO RSB a Bk T2,

BEELT, SBERNEICB T D3EZTT,

FEST M D E#ELF L Grading System
TR T = a NI THERUIRIL (BFREB L OVEEIGEDONER) (50%) ELR—MaE ORI ONE (50%) 128> TREAR T
Do

=P ERBIE DS Other Faculty Requirements

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

R E 5 E X ™ Reading List

BRALFRE L (&) /RS RS 5 A B 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 BAR—LR— Websites

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

{i5# Additional Information




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

5% 7EH Subtitle

EHE# B Instructor @ s IMASUBUCHI Yuji]l (RS8BT 2piF ek

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094208
HARS Semester 2% (Fk# — | BALL$I Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& EEl VS X Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102
## R ZE 18 Other Information

F—J—F Key Words
BEfE, TR, B S, - FPEL FERERIE el

2% d B4E Course Objectives

SR (R BTl Z ORERK L FORS M IE DB M Lo T A R MER IS TS, MBFEW TR BIE, BIZEN
HOFHER LU A Feiii (b 9752 LN EH RO BID, AREFCld, HEREE ARE B BERE (A, WM, S E, T /8
B ORI a2 R OWTEW, 2O SRR AT = A LDV THRET 5, LB EIOTE IR A B RE &\ 7 B
LEBIRT D,

FI:Z B4Z Course Goals

KR (BCP L MZE s TUIA Y TA R EICERLET, )

SR [ (AAA BE D 2 7o B RR ST BSOS AR &\ 2 Bl T2 0 2 BEfR 375,

BERG IR, RS S 30 L OV 2R 70 & O M [E (R 2 E L D4k 4 I FIEE 2O, EDOFERERRDYEH AR, f ik
ElpE QA =X LE R BGT D25 AT 5,

{2 %5 Course Schedule

ERBRODIZ, UL TOHECilZREED S,

. e B AR OMREL T REIC DU\ T

2. JERE < [E RPN A - AR IR, ZALBERS 7 e A

3. VIR R e R BRI, KA AR AR
4. BB BRI EAN =X 5 e G T r A

L RPRE EERENE, ki AL, B

—

1

#FEPE (FE - EE)EOARELESE Homework
WEOY A FCIURASINT-ER O Y EITZ LG~ HONUONREMIRL THLIREIZOTTeZ L, 5L E N T
WIGEITH, DO H OB ENBREBETHL,

RAESEMDEHE LA X Grading System
ERTLOWETE (30%) LKL R —PDORNE (70%) 1L~ TEHT5,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
W, ERERA T2,

FEEI5E R E Reading List

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

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




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

5% 7EH Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094209
HARS Semester 2% (& % — | BALIE Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102
## R ZE 18 Other Information

F—J—F Key Words
TRAF—F SR, K AT ARER, ~T i, REE S

2% d B4E Course Objectives
FERERIETFT SARA, FrlC AR ARE, FEARERREREE IS Z OV NA7 Uy R KBS o i #riff se 6l & 5805,

ZI|3%E B #& Course Goals
ERERALFET /A AD FLRE S O FLA7

T - TR T C O oy TR O R

SR/ R AT O FUR I BN U R,

B KB E SIS D, A4 —E AR OB

12 % 5HE Course Schedule
. BRSO REL RGO LA
. BA&TT VEMARELICRITS, T E BT DO FE R
L BRALFEA Y —F LRI LD T A RO R
. BRI BI B E T XU T LR T R e AAEH
L A~T R EDIEICFESEERA G =T AT SAADREE
. BT — A EAERE AW E R T R L — T XA R

G)CTI»-BOJ[\D»—

ﬁﬁt%g (FE-ETEDARLESE Homework
T RENERSS A FE R E R O AR 2 LA EIRIZ T DR IGE) T, 5500 pn BEA0L ay My — A O I A
AP THLENDHD,

FEST M D E#ELF L Grading System
(FEIDOFZZEIZBITDEREE (30 %), (2) “HEREEE (10 %), (3) FHIRL K —rDOHNE (60 %)NZL-> CTRHET 2,

=P ERBIEDEY Other Faculty Requirements

TX AL F = Textbooks
Physics of semiconductor devices,”S. M. Sze

B b RS

SEZ 5 K™ Reading List

B BHR—LR— Websites

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

{i5# Additional Information




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

5 &TER Subtitle

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

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094210
HARS Semester WA EH B {51 8 Number of Credits 1
REMARE Type of Class i FREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
electronic materials and devices, thermoelectrics, solar cells, hard materials, solid state physics

2% BE Course Objectives

The first goal is to understand the “heart” of chemistry and physics of solid state functional materials and obtain the ability to
design and crate new materials. The second goal is to understand what is written in literature with theoretical description. The
lecture and the homeworks will be organized to achieve this goal.

FI:Z B4Z Course Goals

By the end of this course you will be able to

1. Explain how the devices explained in the lecture works.
2. Obtain basic knowledge of solid state materials.

3. Read advanced literature about the related topics.

2 51E Course Schedule

Topics other than the following list can also be lectured according to request.
. Introduction to solid state chemistry / physics and thermoelectricity

. Semiconductors focused on solar cells

. Transparent conductors (oxides, nanowires, graphene)

. Advanced ligand field theory and basics of photophysics — lasers, nonlinear optics, optical fibers
. Interfaces: work function and chemistry of semiconductor junction devices
. Phase memory materials (DVD-R/W, shape memory alloys)

. Ferroelectrics and shape memory alloy

. Thermography and strongly correlated electron systems

Related theoretical concepts will be introduced every time.

CO 1 O U1 v» W DN —

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

FEST M D E#ELF L Grading System

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

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks

Handout will be given prior to the lecture via website

FEEISE R 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=G067

B D HR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/kotai/en/index.html

{i5#% Additional Information




F1H4 Course Title o B A (s Be W M {k %) [Applied Materials Chemistry (Physical Chemistry and
Functional Materials)]

5% 7EH Subtitle

EHE# B Instructor Rk KER [INAGAHAMA Taro] (KZ2F% T 220 FERE)

B # B Other Instructors

F HFE3I Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094211
HARS Semester 2% (Fk# — | BALL$I Number of Credits 1

L)
{2 EMEE Type of Class R FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102
## R ZE 18 Other Information

F—J—F Key Words
FRETE PR T AR TN, R, SRR el

2% d B4E Course Objectives

B A B F-E IR DWW THET D, FEHM B O FRFRE L TR LD T LA RIHIZEVN TV,

RO T /i S O ER BRI OWTES, T2 0ER T ot AW TES, BEROEREE BRI D LE
TARRELBEEIZ DWW T OEREGED 5

F| 3% B4§ Course Goals
[E R DOEBEZ BRI 5 7= D IR A R R ER T O BT OWREE (N RGO IR A AAE) 1T oW TEB T 5, E-FDE
BTaER EDOIITHHERED EELLCEEDOT NAABRFE N 2SN O EET D,

B EE Course Schedule

FREOOEDIZ, LLTOECEREED S,
1. ﬂ‘/%L{Z!RQ%H%@ﬂ%

2—4. [ERDEAIRRE U RIEIEIZ SN T

5—6. [EROBER BT IV T

7. {ERUE

8. TIHARDRAIE AL ha=s R

#FEPE (FE - EE)EOARELESE Homework
T web site ICHDLEREFRNIMIRT D
B WEPICHESN B LR — MR A R

FEST M D E#ELF L Grading System
LR — R OV - g - 528 ~ OB A 72 Iz k- TR S LD,

=P ERBIEDEY Other Faculty Requirements

THX AR #F]E Textbooks

EHIETEE Reading List
Inorganic chemistry,”D.F. Shriver and P.W. Atkins: Oxford University Press, 2006
FROIFHEA T DB, Bl ) N E 3D,

No need to purchase the book. We use handouts.

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
www.eng.hokudai.ac.jp/labo/kotai

{i5# Additional Information




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

FEZEREA Subtitle

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

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094212
HfS Semester 1% (E % — BAI# Number of Credits 1

L)
BEMHE Type of Class i WRER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6102
1% R =18 Other Information

F—r)—K Key Words
T WL, R, B LAY, &R SER

123D BH4E Course Objectives
FHEREM BB L OV LR ORI O W GERZ WL THS, TNOOFEZEU T, MBI O KT Z R T5L
IR EEM B2 B B TT VAL TH-0 DR 25 M) 5,

F| 3% B4§ Course Goals

WE R DB —, NHWRINEER, e th DF A FI7 2R EICBT 5L R 5w DS, Zols G e - mt)
FTIZOWTEREREM B O B R B2 B AR 32 72 O IS B AL Z O i A EHS 35, SHIT, ZDIEHEL TR D Yk
REMEMFFE 2 B 92, ZNHOFE ARIZ DWW TR 4 OB DM B O R FICHOWTHEMFCTE, MBI
CCHFZEIZIED D X295,

{2 %5 Course Schedule

ELRP 23 365 Z L F 0@ Thd,

1-2. AL FO R FEIZE L COUMBFD BRI DWW I+ 72 B HER A CHOEME CE A L) 70k R 217, )
3. IR BHZBAL C

4-5. A EHZBIL T EL, IR T 42T L A7)

6. R BHIRL T(EF 2T A2 2728)

7. B BE - CSUSICBELCCRE B, AT A2 E)

8. AR

#HEPEE (FE-ETHEDRHNELESE Homework
ERIHEHTERZFRINICGE (TH) 32528, F2, i EZENRICET DT AT, siEZENEDOEBEEZ(TO2L,

FEST M D E#ELF L Grading System
FAEREFE B L ORI B ICAD L7 iRBR O 2 LD, 155 (10058 ~9048) 4 (8945 ~804%) « B (798 ~7041) - 7] (69,5~
602 * ANFT (60 FAN M) | TR 32, 1) HiJE - 23R | 2) BBRIC I - GR35,

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks

IS ERE Reading List

B BHR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




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

5 &TER Subtitle

H{E# B Instructor Tk K1 [TADANAGA Kiyoharu] (KB T2 9EE)
U B Other Instructors | JNj#E HM[KATO Katsuyal(FEEFITHREHIZEAN, AE i AIKIJIMA Norihito](BE 247
AR
F BHFERI Course Type
BASELERE Year 2022 B[4 2| %S Course Number 094213
HARS Semester 2% (Fk# — | BALL$I Number of Credits 1
L)
B E MR Type of Class % FERER Year of Eligible Student ~
WREF} 25X Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6100
## R ZE 18 Other Information

F—r)—K Key Words
FEREME BRI BE . AV LR, A F — B TIv7 ZAE AR, " REMM B, AT

2% d B4E Course Objectives

TEREAA B2 L & T D8k 2 72 BHZ DU T, MELORERE T /i s, BL OV VIl O~ rafBieltk 4 7ede ket o BfR
IZOWTEET 2, F72, ﬁ‘\ﬂﬁﬁ’@w‘ﬂ%ﬁﬁM%L@?ﬁ' TR SO & 72 BE DR BLD AT =X L0, BERERR FHS LT AR 2 Al
I HiodOT ey T, HREF T IEIC OWTES, FRIZ, T /B ML HARD G R EAER S T OB ELEIS A, VT Y
LEE L AR B O A R EFEAM e S & B LT, H;E@F‘%f“ﬁﬁ WA TR RICHOWTHES,

FI:ZE B4E Course Goals

MO REE T /-0 m -~ 7SO BIRE BAR L, B3R 2HRE A e RERIZ 5 & RIS D RR EHEIZ DUV T REAE
T 5, E-E DO BBYRITH BB, 7 e AFAN 2O NI N2 H 1575, EHIZ, R THSABRL LI, T
AERNLA B TIBAZ BT — < (2 DWW TSURFAE ZI TV, BIEMIR-CERE LD THEL, B2 ELOLMERE 2y
\ZDOFHZex HIEIZT 5,

12 % 5HE Course Schedule

B &2, LLFORNFIZ W Thhnod- <Gz 72,

1. R R — RS FEAMEIOBRELZ DGR AV R—=F ALV I DA, PURERER A AR =T A HT L
DA

2. MR T ki — RS FEAM B OBRIE L Z DG AV R —F AL IR~ OISR DE AL LR | BB S 2
Bl F A R —F 2V B DAl DIt

3. R B EM) O ML Wk EMA R . KB ORI, F B A B &R

4. ZRFBHOMBHEE  FHGEIR, A

EFEE (FE-EEFDORNAELS E Homework
B DOEASNDERERIB IO EBENREEE L, REIORFE TR SAERM T8,

FEST D E#EL ALK Grading System
R D 5% L EOHEZ GBI O ST 5, (DFHER
Do

HEFE(20%) B L Q)4 24 FH DL R—M80% )T L > CEAT

\\\ﬂ‘
f[vtv

=P ERBIEDEY Other Faculty Requirements

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

FEEISE R Reading List

ZMR—LR— Websites
http://www.aist.go.jp/

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




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

5 &TER Subtitle

EE#HA Instructor Bk {518 [TADANAGA Kiyoharu] CKZ£Bz T 220F 5ERz)
$HAE S Other Instructors | il #TES[UCHIKOSHI Tetsuol (/8 - MM 72454%), M HEIAIKUWATA Naoakil(#'Z -
MBI ST )
F BHFERI Course Type
BASELERE Year 2022 B[4 2| %S Course Number 094214
HARS Semester 2% (Fk % — | BALL$I Number of Credits 1
L)
B ¥ MRE Type of Class % FERER Year of Eligible Student ~
WREF} 25X Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELMAT 6100
## R ZE 18 Other Information

F—r)—K Key Words
FEREME BT RE, AR e R RS RENT , BERRARFERTEAM, BERTF O, BHOB N %, A4 X AT I ARG

2% d B4E Course Objectives

TERERT R HL & D8k & P EHZ DU T FRAR, b AR O U S O N LV S SN DB RENE L E LGN FEBL T D A
BRI ONWTES, Bl 21E, EEEE OB M E LT B LR T 7 o —F I Bt O Bifig & 6 5,
BRI E S Lo A4 F AT IV AFHPREIZOWTHIRN T75, F7o, BRER SN MBI 2T 2707 ey s
SONEME RN 7 15 (B a0 M7 9 Y/ ) ITONTHES,

ZI|3%E B #& Course Goals

MELOFEREL T ) —/m—~ I afiiiE OBREIREL | £k % 7N B AH =X A OWTERET 5, 7, AL
HEZ IR K IRIZH X T 721213 E O LA E 2 3 5 X LW Fe2 0l T e 0 Lok 7 e 2% T
YEVIADIZ LD TH D3 JOWEIBE 2 H5NDH I 5,

2 51E Course Schedule

BT &R IV LR ONEICOWTh0ed<#Ed 5,

1. B AR OIS S BE R BLIZ DWW T

2. AR R OE R, ASAZE, BEOBRERESIE O 72 D7 a2 DN T,

3. R M Bt O T/ —Irm— v rniiE b R, MR, B, IFRMEREOBMRIZONWT, Fo, ENOLOFHIEIFIEIC
DT,

4. WA MR A R MR T Y e — OREEIS SRR, FRE TR FTEEAL S IC BT DM OB L FTREMEIZ DU
<

#FEPE (FE - EE)EOARELESE Homework
BHENPOEAMSINOERE RS I ONEEMEE L, IREIOFRECEM S EZEMT528,

RBAESEMDEHE LA X Grading System
BRI D T5% L0 B R 2 ERE O 5tk 35, (DFHEREEE(20%) 1 L OQR)F Y FH DL R —M80% I L - Thlifkiz
BAERS

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks
7L, #EEREEAT T D,

No textbook required. Materials will be distributed each time.

FEEISE R Reading List

S BAR—LR—T Websites
http://www.nims.go.jp/

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




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

FEZEREA Subtitle

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

$HLZ B Other Instructors | Eifi  IE{T[TAKAHASHI Masayuki](BRFF 5287

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094301
HARS Semester 2574 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

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

1% R =18 Other Information

F—"J)—F Key Words
BT ®. DNA, RNA, BHE., Zr~F Jetall, fildE, —2—2 78, AlaES), Mg, Miamhe

123D BH4E Course Objectives
AT A & OB BIEMOFIEFE T 52T, FIMREE - L Re &L 4 IS b 35, A Tld, BEFRO
FEBLCHERF O I O 73 T8 IR O TERE D ZEAL EHERFIZ IS T DAE & 72420 R OREREFRBLOD 73 THBIZ DV TR S,

FI|3% H4Z Course Goals
JawF U AEIERB LY ARE I LT B AR RIS B EHERRO 25 T-HERE & IG5 L OR 2 7 i E B2 1 A MR E e o
FACEHERF O 5y TR O BEZTRD 5,

12 % 51E Course Schedule
UTFOEBIZOWTH#HELZBIRD,
1) EREEHECR b7 a~T A E D& E
2) BAGIE MO T Y = 2T w7 I & iPS #lli
3) TuAT il & A
4) NT o ZIRY L L F DIk
5) Yt Ry Bk
6) I LAE O 43 1B & OOl B A
7) =R =2 RGOV AT
8) MIE A& 2 7 DB RE A
9) M EA D4 \%ﬁ&%ﬁ%
10) AR5y > 75 T-H54%
11) #sHi A DO REZE L

EHPE (FE-ETHENDRHNELESE Homework
REONRE., B0 EE 2 M55,

RAESEMDEHE LA X Grading System
JRANEL T, 2B TEILL Lo &2 RAERHl O 51895, (DFHEREE(20%), (LR —M20%), (3)FHRHAFR60%)
WL TR T 5, LAR— N CIHREDT — < ICHOWTOIMROEE %, F IR TR OB Mo s R /1439 n 3

Z)O

=P ERBIEDEY Other Faculty Requirements

TEX AR #F]E Textbooks
FRZHIIT 70,

FEEI5E R E Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




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

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

HLE B Other Instructors | Hilif] B[ TAKAOKA Akinori]G& {1 il #E4HF 72 FT)

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094302
HARS Semester 2574 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELBIO 6012

1% R =18 Other Information

F—J—F Key Words
VI IAREE, Bin T B RO, LR, WK T A =X b, 50fE5e, FREES e, . i SCERD
T =7 AN - Sy R - S0 SRR R Tk

2% d B4E Course Objectives

<< BAZE: A3 TR~V TR AW A B A L IR BRAE 55 > >

AR AT WL, AT AR RR oy T LD A — T ARG I CTHDHEHE 2 HD, Bx RFEADO I SRR P H DU M T
BREENS ORI« AR A A UNE T B2 LT RO AN—TF =— MR I RS AT AOTEENE (RAZ R R) SHEEE
END, L, TOMREREZ XL E . RS ICLo TEIEON—FT=—0EL1, AR AT 2OEFHEREL |
k2 IR R EBIEEZ T, ZOINTEERT AT ML, k& e BB T O BEAERICE DRy N — I 23R 22 [ L il 48 -
MASNTODLIETHEINLSTND, ZOLH R b — I DRER DO L A0, AL F2 e T U RSN TWDHD
LITEVFETHRRN, RETIE, AR AT AOFHIB R B L OB E(LIZOWNT, 0L -Ubnffiflal ~b | SHIZHE R
LA L~ RS E CRMEMICHEM T 5262 BI5 T, LIS VISR 3 2K 0 Bk L 7r o Ty 7
IREERICERA Y TS,

ZOINALFEO S TER LI MESED LI, SHITGH - RESE AMBLG 2 L0 EEN - A ICEE T 52852 —0
HRELLTWA, SHIC, KH#ETIE, FMHR S OERO O AOFEME S D | F 0ot Mo LB EIEER T 7 = 70
M TFRIFERRFIEO B LICHIC OV THE L, RIS D R NRZ B AN TODLZEL R THD,

FI:ZE B4E Course Goals

< <FREWTHTe PRI AE1SL R BB LAIE ) O RS E R RS > >

AFEDORAE BEEIL, EITLFEEEZOFRWT NI D, RS AT DERERR T D8k 2 700 T O A BN 72 5| LA BER 72
B LU TCORKDORIECIRAREANT = A LD A2 52 LT A LR ERE D122 B THIETHD, DWW T
AL OREEAE Z T2 R NG & Feik e BB A3 )1 & 2 7= e O B RUCAGEDN D L CHHEBRCEAZ L2 BRL T
Do IHIT, A THE D BOZ723m 30T BT D0 B ST RIE A I U | editor EDOCHEIZ M B2 ZIADMERRIZ OV, &
VEHBIZRBLENDFEA TN, Fiz, 0 FAY TR R PR FERFIEOISHIZOWTHFATHLU ERETHRSLT
THITHEFENTHD,

{22 5HE Course Schedule

MR TIE, BB AT LETIAICIIT DM RO TEHETE AL ) & T AR AT DOEE VEAHERF T 2720 DIRE R VD2
OO JFENT TR T D, FIEERTAT AEEFER T VO ME ST 28T, JERIER AT EOMTEN 5 &k
TP RBRIEIC BT AR B, MR OIEMAS Y o — VTRV B ICEAL ., EEERICET AN — U NERE
721% PDF 77 AV EBiAT T 5,

B RAEICRBTAHIE SRR O REE K

AARANRD 2n S LA BRAORSAE 2. U 0 fEI IR N ) - SHIAR) &~ o fEi ARRE 2R B [T AN DT AT A E L CRMiRET
Lz LA HIEL ., B LM D TE BB A T D50 F A0 = R LT HE 35 % 2 T TR 5, M UL L To R
LS D7 ue Ak, RREAICRIT D - S B TR CRUE SRS TV 5, 22 TSRO REE ik & 27
T HITIE, FNSOEBBRIZEbDL 555 FE 45 F BB BEAERZN Lz TP RIS DX A7 A | B EICBI R T 0 ERD
D, B CARHER CIITEF LSBEBL CEEDERBEMEIC DD FA AV 7 FIENCESE Y T KOS EiE v
THIE A A O M RE CH 5 T LA DO TEREIE R | 2 B 2 B AR T2, SHICHIAE MR O T R S
HEICRHIETHELLMBEIZ DWW TR 228 T, BB A2 DEBDORIEIC DV THERZTRD TS,

O R L S AT R A RB EIAE

AR AT AD< I alpa B—R o b LT ORISR0 SE O L PRI RE R BN SO\ A b . ISR L O 1
DDLU~ T CGERZ R T 5, RICAHIBIOPNAIARN ACHT U CEF A HERF T 5720 O EROIGERIC
DWTRER T HZLMBIED , 72D THAMUARN ZL L TOIFFUR D RYZ X 3HEREHES 27 A F72b b nE RIZOWN
TR T 2, EEPTANAIRE DR AEZTTBRIZ, EOLH7R A=A L TRAUDRRAEZRFH T o002 Eoroicl
TR 2B FARPERR OB DRI S > TNDO0 2 — ZHHOREEIZ DN T MR L FERED I A —RELTO




VT IBIEEREE WYL BIERR AT, FOHIELIR D0 T AN = AL DONWTHEE T2, LIRS IE, N7
AR AE L TOFMP AN T HAEERBEIEZ DOV THER 5,

WAZ, ZOMEFHEHERF O T DI B SPE R DIEFEN S 725 TR DFIIE /2 D CNTIRHETE AT = X DWW TR T 5, Z
T AEM LRI B SUEMBRR DO 1L~V TOBE MU TR BB ICBIE 320, Mllassic :H@ﬁil/m
JVTHEL TE 25D, ZOLH7iiu T, Bl 42 i R 20070 R A N2 T, JRYESe, s il BAZ ERE T
IZDWCDIRER N2 5 AW PRI B A RO H BT, ZNHD 53 T A =X A DSWTIRIFEAN G TV —122W T
LRI THTETHD,

HE3E Mk IR SRR B IR T =)

ELOFEENE %’Db‘f_(fhfﬁkiﬁj IZDWNWTEE, ﬁ%?ﬂﬁ%ﬁ%bf@ﬁ@ﬁé:k%ﬁE/‘J@C\ Nature <° Science #H7

TSN TV D FEBROBIEER U B W TE DN TWDERT 7= 7 (FITH FAEM FRIERFIE) IZOWTORE RS
HIZoWT, #EEEEOR#Z D10~ 15/\@FEJ“C1’*uJI LV FETHD, Tz, %TJFT WL DFEARR 72 EX T RIILSD | iz
[k 7250 SC N L D03 SRR D 72 EIZ DWW THERLL . SHICE B2 SR NT L A LN & o 1D R
@E@Y7Dﬁz}<b_/)b\“(%s’éﬁ%‘ Nature 72EIZEEFEINT- 5 jz@,fng‘_)ﬁj-‘(ﬁ#ﬂﬁj_éo BARAIIZIL, Editor ~DOFfFLoEX
FFBIZUED, 3 3C referees/reviewers 235D A ZHUZKTT 5 rebuttal (refries/reviewers ~DI AL R) DEX FITHON
<. %Fﬁz@fﬂ’%* T, RS REN DT 72T M7 BB ROV TR T 5728 | REFERTAIZE S TR ERENRNADEL
V)J\ﬂf_b\}:%xfb‘éo

<H1E FEITBTHMIREHBR ORI >

) N BEMEE L GFP 8t U8

) MR RBT 20 FHRE O "t b e D ERRE

) A AR B 40 T-FETAR BRSSO @T?EJK
) MR B A S DM BRI A = A

) W—ik e oy Bl LD MR AL S B O X L
)RR 2 33 1T B N ARI— S MR AR

) ERHRR DT RETE R AT =2 A

)

1
2
3
4
5
6
7
8) Al AR - MRS E L L DB AR

(
(
(
(
(
(
(
(

<E 2 RYLL IS AT T BRI >

(1) DBIE DA (AL, AR R 2O A0 DS SRR IS DWW TR 972)

(Z)E{Ztiﬁ)iﬁﬂ/XTA@f"c‘ (BARAE R LIS RER)

(3) Prlk oy T 12 B3 B 2B 3k (FURD AR 722 L) BL O OREFRIG

(4) Sy é’%ﬂﬂﬂ’@(ﬁ%fﬂiﬂﬁ VL RERIRE) DB L OBRER BB T A0 T A =K A

(5) s RE M T DINER T- OB L ZDIEA AN =R L (LT ANIAL DFEE AT =X LR0FEDRBEN T 7 VARE)
(6) R B AE M (LT ANV ASRCHITE ) (2 B 32 Fapt 4k

(7) FEARBAEIS AT BORERED S 725375 AECHR B (JBE A3 A% HN )

(8) ZEMRBAfIL AT DOWEHE D4y T AN =R I GEIG T B L R 4)

(9)FREED 4y T AN =K WIS\ IE R R GRIs TT1RRRY)

<33T MU T 2R OB F B I OE OIS R E >

() BHERR SR TED R CWDERT 7 =7 O FEL IS

(2) ?ﬁﬁif?ﬁﬁ@ﬂ’f%‘/}\ SRS OEE ST MR IE DR E

() F LT AD LR BeFaN DT 78 7 NMIEARIUIZOWT, Editor X2 referees/reviewers ~DI AL ~DEXJF O EAR|IC
DT, ERRIZ Nature 22 E (BRI 7m L OBl 2 Bl filgah,

#mPE (FE-EEENDABLESE Homework

T IZOWTEL, EIZEBIRLDOERELR, i ROREIZEF L TSMLTHBITEEE —LZEZTWD, bHA

Aoy ATREZRIRY | LSO EERIC B BIICERNE IOV TR B 2L > TR 28 T8I0 3D 072 I1c D
I, BT, Flo, TNOEERFE HAVNTER A LT 5% #HE IOV TUIRWICH R — L I2nEE X T,

AESTE M D E#EL A% Grading System

AIREZRERY AL 2T T 4 TR A RL, FEARMIZIL, BIERIE & O #0388 12t T 2B A 722 B8 % 31l o %t
GLLT-W, 2T, BRI A ELWE R R B A TWDLDOTIEARL, BIRINGREMICEE T3 RL TR T 5, F/-, i
AR ﬁnfh%ﬁmlf ZRDFHMIFAT DR\, AR DK G001 D& L THOLR— M;J?EIJIIEW:“H&L\ TEXLFIT1o1o0
ERICEFLTERLATHLIZENTEXAINICEHBHL TV, LR—hDOT—=3#ERO P TR N H L DE 1 OEAT
HHI, %®?‘~7%J:D§¥%E&:§ENT$Q§Ltﬁ/f%) FITBET>TCND H G O T —~ LA Tl E ORAE TR
HERATE ORI H B THD,

2B AR O T L, A RNCHIETL ., F5 - B A - AT OHE TAEILT), REICHIT DI O AR S 3
HELL T, L FD32DORA U ME 2 Td (5 2 OFFIMNOBIEILE OFHEEI &4 BB LZ D TRLIZL D TH D),

D RBRBLOLE—KT70%)




2) HRIE (20%)
3) s IR AR KOV REEE (10%)

fh S EBEIED E M Other Faculty Requirements

TXALEFE Textbooks

BR BT R ANIRELRW, %% oW, AT BT RE | EACEBEFICEHEL SRR 02 EER
BT U0 | IR OB AR AR 278 BREREA O TV MAER T DI A 3L TV D, AL, HZ
FIIBHE T 2 BE FELEBHIB T 27 R ASA ZEFEBAITATV 2V,

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

SEE 15 E3# Reading List

AIE BCHREL 720, WO TITIAWHEIF CEARR R ECSTRE B AR L7202 | BERIEERFIT X TRELeW
FRETHS,

For the reason above—mentioned, we dare not have any book that is specifically used in this course. We wish to introduce a
broad range of the latest literatures and materials without any bias.

B MBHR—LR— Websites
EENREHEBETLIFERSCERZHEBEL DI ENDL, B UTOR—LR—=UEHEICLTHEEEYL, ,
http://www.igm.hokudai.ac.jp/sci/, https://www.motegilab.com

HREDHR—LR— Websites of Laboratory
R TR HER T FA PR B BRSO
EEG:011-706-5527, PRfR:5527

E-mail: motegi@igm.hokudai.ac.jp

BRI IR ZERT 2 A RBH o B Bl 2 2%
EAE:011-706-5020, P 5020
E-mail: takaoka@igm.hokudai.ac.jp

{i§#% Additional Information




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

FEZEREA Subtitle

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

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094303
HAM Semester 1248 Bi {78 Number of Credits 2

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

F2731)24 3—F Numbering Code CHEM_ELBIO 6012

1% R =18 Other Information

F—J—F Key Words
BRI, G365, IRIMIIN, SRAMFTARIRIN, 25ty t, JEET~ 25, M aint, s, —o 7 HE

1232 D H4E Course Objectives

AP T 272010, EmEEER 220 08, Bilg7eE OB EYE O 5 TR N METHY, +
DTHIZHE 2 DA ERAL 2072 TR B L7 WF TR 03RS s D B, EORFRITAEMIZRL TELOFT= /e ZAE
7eHL TS, L7ei3> T, AFE T, 4% OEMLF BB COMEF T > TUAETHAEMLFITRB T LMY
(L FIEO KRR B R~ BRI 52 0% BAEE T 5, AR B CIEATE: CIR IR B~ OB, % 1 CIEERE
DI ~D R i 2 WV Gl a7,

FI:Z B4E Course Goals

ABRH CIXUL TOFELREHZEET S,

ARG F ORI RE D 77 Fam AR I L B2 W B b i 7 R O [

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

RN, SRAN AT, BEr Y, BT~ a0 0t, ks ot, MRIRED S F oo EBEREF O HEL
TOHEMRS T-FRHT

< Fif 2 DR R E FIE O FFEER L2 OIS HEL TOEES T ~D)E H

B GF OREIESCRERE D 43 i IR 31T D B D LE B L 2 7 7 e —F O LB R O PRAR &5 H

12 % 5HE Course Schedule

AT R3804 B b/ FVE O FERE R B A FR OISR 375,
L HAX A

2. BRESITEDEMLF~DORIFIZOWNT

3. ZRAL AR U AT MLV D JFEE L Z D AL S ~DF I HOWT

4. FROAAT IV DJFELEZ DML S ~DOFHIZHONT

5. T AT MLDFELEZ DAY L S~DOFHIZHONT

6. AT VD FHELEZ DAY FEA~OF IO T

7. H ATV OJFEEZ DAY L EA~DOF|FIZONT

8. NMR A7 ML DJFELEZ D AL~ R Iz T

9. — 43 1 E#H e E R O 4 FEE O FFLL E DAY L FEA~OFFIZ DN T
10. FEICIAT LB T —rar 45 B OFRICH SV TOW D R FEFIEORN (FFLEHEOH)

B TEN B LI e T ED EBROMEIZB W TE DI HEN TWADE TR LA L3 s, S35,
11 A AR AR WV ERI R LI T 4 — VT 42 7 DRI

12. 7= AXRIIVERIA LT +— VT 47 ORFFEH

13. AT MVEFIRA LT 4 — VT 7 DHFZER]

14. NMR A~ MVERIR U7 4 — VT 42 7 ORF 44

15. SFHIERT AR

EEEE (TE-EHEDOARESE Homework
WEOFIHTHIRIORHEANFICEAL T, ERORZIZZOBRIOFRAFICEL TN ANZREN 10 SRREITH, A
JO RIEFTOREEL THEE MEER T,

AESTE M D E#EL A% Grading System
fEEIDFRIERFO/NT ANEDEF 50%, #EROAEHT 50%

=P ERE D EY Other Faculty Requirements

TX A #FlFE Textbooks

EEIEERE Reading List

Methods in Molecular Biophysics,” Serdyuk, I. N.,ft,: Cambridge, 2007
TR PEEF (F) % 10 il /P. Atkins: BRAEZAFLA, 2017
RS0 6N SRR SEVE, JAhE TR ESE R, 1992




SMAR—LR— Websites

HAEZEDR—LR— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ "~ stchem/

{i§#£ Additional Information
FREFIEIZEAL T OREORIUC IS D TRETT D8, ISR HERS (2 ) TlE AT~ RRHFLIIRDTFET
BH5,




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

FEZEREA Subtitle

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

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

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094304
HARS Semester 2574 B {7 Number of Credits 2
REMARE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

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

1% R =18 Other Information

F—r)—K Key Words
HIVHRATFH v VAAREE, = ) — N U E—T )b TIN Ty RE MBS, HVRT DI TV HVETTE, TV
FNVATINE s 72 TVERAL SO

23D H4E Course Objectives

TINVTRIF A ROHNRTT TNV T DfE B TER G I B A A AL E B W RO CEERLBIZHD, FERD
BETIZZDOI—EHBIZONWTHNOLNDDIH TH D, RBZRORETIL, IVARAITFA ORI E L OHREL T, =/
=TIV T =T NARTIN L T 7 8B FRR AN E ORISR REHINCE S, REFROE LTI, IVRTU I E x5
LU, G EMOMR, RERZRIEEE, ZEWEE OISR EICONWTRERICE S, ZICED, 28 HAF—4
DFFFRE | BRI HOL L OGS E L L2 BHIET 5,

F|3%E B 48 Course Goals
D) Flix DINHRIFAATDNT, ZOREEEZ EMERB ZOSUSHEOMHBIZ I T& 5,
2) VAR F AL E R T BIUED [Scope & Limitation | &, /L= A L LA WG R E VD EUGL L > OBI TS,
3) A AR A DA TS O A TAEL, 2O RIS 3 T& 5,
4)Fli 2 DHNRTIHIATONT, ZOREEL LB L ORISE ORI T&5,
5) TN AR T DGO [Scope & Limitation | &, — A% A A L bl LD D8i A T& 5,
6) Hi7e G2 A T2 ILEM DG RAT — L (4~5T 1) NMEE TED,

¥ 5HE Course Schedule

1) IV T F A FEO BRI E

2) NN AT L FED 5

) )= —T N DB R

) TINT T WD A RO

Y E=NA LT BIOTAF =TT WD E G
) Prins S nBX OV R = /L2 Kk

) A BRIEE H DT VX ARG

) T IIVFED FAHIEE LA R

9) AXERURE WD T Vg TE i

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

3
4
)
6
7
8

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

RIESEM D EZEL A% Grading System
of R ER (50%) & 4 R R BR (0% K> TR 95,

=P ERBIE DS Other Faculty Requirements

TX AL HFE Textbooks

Textbooks are not assigned.

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




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

FEZEREA Subtitle

H{E# B Instructor KF| 18 [DAIRT Toru] CKZ:Pe T 20F7EBE)
B LB Other Instructors | /NEJE TRiE[OGASAWARA Yasushil( THFZERL), #ofE BEIE[SATOH Yasuharu]( T 2#4F
ZEB5E)
1 HFE3I Course Type
BASELEE Year 2022 B EIZFE S Course Number 094305
HifE Semester 2% (Fk % — | BA{#X Number of Credits 1
L)
2 EMKE Type of Class s FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_ELBIO 6102
1% R =18 Other Information

F—J—F Key Words
WA, KW, B, Bis T BER, ~AAA L TH~T AT A

2% B4E Course Objectives

WAEMERNTESK LAONTEET 5 L TRELRD OAF AL T4 T A7 ZAOBGm O HE, O OMHE 27T 5
bk CHEZE/: Michaelis—-Menten kinetics (235172 Km & kcat O E MEEFROE HIEOHAE, @ZNOEEMEL CHL SN
REIB EOMIEE G| OBRE BAEE T2,

FI|3% H4Z Course Goals

WAERNAEETD ECTHAER —IRAEHR IR T 2078, BILOMRAEM N EFET DR EEFF> " IRINHIEY D EE
B DM FE 51T L CUAR LRI 2 B 20D, o, TS BE AR O BT O fm S A F R LAy B ~ O BR 2D
)

{2 % 5@ Course Schedule

1 s

INATF AL T HT 47 ADFERE
Michaelis—Menten kinetics 3%
HRAWEAEEDT-D ORI LD ER-1
HRWEAFEDT- D O T 20 EEE-2
ZIRAHEEW D A BT D FEBR-1
ZRAH EY O & BT D FE -2
Fe

00 NN O Uk W

#HEPE (TE-EEHEDABESE Homework
A SO BEO AR LA THEL  LAR— AT T LB T —a il E e b bl Lo T, LVEREED 5,

RAESEMDEZE LA X Grading System
JRHIELC, BERBEOTEILL Lo 2RO 5L L, (DZFEREEE(20%) &)/ R ICHR H DL R —R80%) THE
¥ 2,

=P ERBIE DS Other Faculty Requirements

TX A -%F] 2 Textbooks
WEHE BRI 5, TredB B EEHELET 20380 FEH LN,

BB IEERE Reading List

~ <)=L RICHE © IS e —EROT-$1IZ  John McMurry, Tadhg Begley & ; THEFZEHR [132°] §
FAEZERLA, 2007

Antibiotics : actions, origins, resistance / Christopher Walsh: ASM Press, 2003

L == DX = OF AT = U —, RV, Ay R [F] LA )T, 2010

INAF AT H~T 47 A, 2nd Edition David W. Mount B5FR:IGEER], YiaFHH RS HAT o AT R
K —JFa) v, 2005

%
%

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
https://www.eng.hokudai.ac.jp/labo/tre/ABCLab_jp/

{i5# Additional Information
AL > THEMFOMBEIBIETHIENEEL, AT, BIR 20 ARELT D, 7eds, /INERHEREZ S BRBh B /3L T
WFREAT),




F1 B4 Course Title I AEY S (s AT A L52) [Applied Biochemistry (Biosystem Engineering)]

FEZEREA Subtitle

EI# 8 Instructor K #2Z [OI Toshihiko] CRK=EB%E T 78R

B4 Z B Other Instructors | A1 I [HIRAISHI Tomohiro](BEALS2AFZERT)

F HFE3I Course Type

BASEEEE Year 2022 BFMEIEIZFE S Course Number 094306
HARS Semester 2% (Fk# — | BALL¥Y Number of Credits 1

L)
{2 EMEE Type of Class T FERER Year of Eligible Student ~
& ¥Rl VS X Eligible Department/Class
F>731)> 4" 3—F Numbering Code CHEM_ELBIO 6100
## R ZE 18 Other Information

F—J—F Key Words
BR T XUV ERERIRR ., B, AL, b 1 L5, ket ZU VB LR EMOBIIFE SAF T TAT
IR NAF Ty a0 — ) I AR AT, FIE, SRR

2% 0 B & Course Objectives

NIRRT AR IE DOy T REE TH A PET HEN A L FE THAHLRIRFIC, A% T E 0 fif - L3 D BEsm el
RENEFIAE A TRY., 2SIV B R A O THEMEBR PR IL- TND, NS —EHOLE DO PR 2 DI, A A5
T ChHOER THD, ZOIH7 @ E AR S TN T2 310477 /ey —IiE ALRCEIR G O A, BRERE
7REZIEITT= 553 B TRIAS CD, AR TId, IR T OBEZC, EMT AT 5% 5 1L~ L TP BRfiEL
7o BT, LFEHISHFSEEOFEBINZHONWTFERIEE BIEE T2, H— AT — U Tld, LR8BG HRGR O
Ty FRMNT HIEIZ DWW TR L . SBITAAF T TAT v 7 %P EL T, B REE DSy TR BLOWEE O N7
RZEH AT, A G ERRE TR TEORIE Ik RS DE I FHIRBRIZ OV TS, IRDAT— U Tl ZHLOAYHEHED
FISNDL THOMIAOERFEE B 5, M, RIFET T2 KB OFERE KR E £ DEE BT Dl R &2 o 7o i
O THEMEIRV AT L THD, MO A% FERCER AR T 52 L1, BIER B FRE THD S, T, Mg 0ER
F-RHCN A MBRRANIBNT 92 F 15 G 7 ABHT) N EGRICHEARL TD, R TIE, AW ETRF A DB F L7255 R
ThHRIKRE M, AITARNT AL, © 7T —2OF T IEIC DN TS,

FI:Z B4Z Course Goals

BEFERIEICEY, BRIETDX R IE (BEFE S 1) 2 B AUERES E 52N TELEM AL Z D T IEGRICOWTEfET D,
BB S B LSO A LT - B P A HAE L U TR 35, IR 5 T-OME LB BE . LU DIRNT FHEIC W THERET 2,
T DNA =TV A RNV AZY T h— A T aT A — A ARR e — L7 E ORETRIIENT O FikE T — 2 ORI 7 k& B g
T 5, TNHOEMBERERERMIL T, TEDBIISH TRET 2720 0E 2 FE B 5T 5,

{22 5HE Course Schedule
(FHH) (B2ZEEIE) (=)
i 1 EEROMHE, B OMREELHAE, 5RO 2R @S]
U EREE 1 BB OEE, REETEROME M, EIEARTT S A ERR T 5o s AR oE 2T
EEROBNE 1 BERKGOH BT RVX — AR SERE) 32 15 2
BUNIART w1 BETRBLOMMA, BT\ E O 71k
BEROFIAEIRNT 1 WA, BERTIGTEORHM 5%, & A5 2 )5
ket 1 2o TE oL Re - T, HET IS
BUNRTETH 1 BoNTEOUEBEREM, Zo I E DI
A2 ARk 2 MERRENTEAN, By s T — 2 O15 A

#HEPE (TE-EEHEDABESE Homework
K BENAICEL T E 2 K200 B8 2 AR 2Z e EELLY,

AAESTE M D E#EL A% Grading System

HIE SR 70% LA LS S L7 D AR IR YE, S OB B, B B HE T 2L R — M RICKD R EREE 2R A HIZEE
32, AiFRITda~% Z HROEFFHEREL TUTH, BHHEREZERIETHEHEMPBEESNRNZD, i3 A RE R
BTE,

TX AR HFE Textbooks

FEEISE R E Reading List

S BAR—LR— Websites

WD HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title s A (55 b5R) [Applied Biochemistry (Analytical Biochemistry)]

FEZEREA Subtitle

EI# 8 Instructor £ 3T [TANI Hirofumi] (ORZPE T #0F 5808

{84 % B Other Instructors

F1 BFERI Course Type

BB Year 2022 B[4 Z| %S Course Number 094307
HifE Semester 2% (k% — | BAf#{ Number of Credits 1

L)
REMARE Type of Class i REREER Year of Eligible Student ~
& ¥Rl VS X Eligible Department/Class
F>731)> 4" 3—F Numbering Code CHEM_ELBIO 6102
1% R =18 Other Information

F—r)—K Key Words
oy T latk, BERIS, oI RN, A T-RIFEAAER, i b

122D H4E Course Objectives

1R BE72 05 1R BE A A T DB R 0% IS e E D AR N RIG WV E ZHINEIZE D IR S TWDD, O
LEFIZBELTEMFT 5, ZNHZEUT, ERIWEBROAFTNLEIZ /2ol WEX UL U THEEIZRFHI AT A
EREELCEHIDITT B,

FI|3% H4Z Course Goals

COFREOR|ZEBEIILL T OHEYTY,

ERNTOS FRRFERICE 5T 5 £+ OFEFESC/ERBE 2 b NS O WV HERE~DOISHRBEEARER IR B DN T
TS,

KR T DY A W L ATIE AR R T D E N TE D,

2 £ 51E Course Schedule

1. ERBOSE 30T AL OSERI AT 200115, ERNRISE S T8 LOE OB, AN EISERIH 3555811k,
JRIRME LT

2. BB RS EFI T 25 Hrik A O LALETE P OIS By, BRSO EE R, AR EE2F T2k, Bt
R ONTIE, BERY AV Tk, IR, BIeE L RIE

3. S SR AR 2000k B RE L T OB T IV —, PUREHUR, LR SUE, BRSNS, % ERIKE
15, SR Al IS S TE B, R T IR D~ — T — LAk

4. BT a—7 B ANATIVE A —ar OFBLTE, g7 v—7 ORHKS, EEELFIOENT, DNA Fv 7

5. FLWAEMDSHTEDIRE /T AEEEOT — A HIL, FERTOT 4RIy a 280 TH LA O HTEDIRE,
KR, VT AR T ORI EEITI,

EHPE (FE-ETHENDRHNELESE Homework
TE FANEAR L E RN B 2L TR, iR OBRIZ T O TRBLFER LTI T2,
HE ERNEE T EMERL, B CXle) ol i BREIZT 5, BRIOBRE LT =y 7T 57D O EER T,

BIERE D EZE LA % Grading System

RN USRI T 553 ik & AL ARN SO OFRFTEIZ BT 5 R S B EE DI G AN B O ER A G35, BIK
BIIE, HERLAR—F, ZLBoT—var, TAAD L ar TORESRCRENTDIAR~DEIEIRE DITA~DEBRE TH
ET D,

= ERBIEDEY Other Faculty Requirements

TX A - %5} 2= Textbooks
TXANIIREE T, WHEREBEEART T 5, TOM, BE LD CHREEEFEN T2,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

EE iR F K= Reading List

S BAR—LR— Websites

WD HR—L_R— Websites of Laboratory

{i5#& Additional Information
Alb o TR, AT LT, BEas T O a2 - 5L CTRLZENEELLY,




F1B 4 Course Title Y (i EZ3% T 52) [Applied Biochemistry (Cell Processing Engineering)]

FEZEREA Subtitle

H %A Instructor IR BF] [FUJIWARA Masashi] R BE T2 5800)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094308
HifE Semester 2% (& % — | BAfI#{ Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELBIO 6100
1% R =18 Other Information

F—r)—K Key Words
R, RN ADE, KERER, U7 42— B T4

123D BH4E Course Objectives

I DDA E KB LA AL FE LN EERL DIE RS RIE, HEHZ L _TE e ERH5, I, PRESEEVSHT
LUWVES DRI BEHT HIC O C, TNHEMMIINE S CUNEE CERWEERERLOEIANEHICEFEF- TS, Z
DIDNT, EIRMAFEDTFEEE L TR AT KRB ML O R EET AR IR 2/ 5 - 40 BF, BB ORE, i35, HEE MR,
R ATk, Bil, BER A7 & O KR FIRB LOEAEDOFE Wi L2 R & T35,

F| 3% B4§ Course Goals
EIEMREWEAFEO TEEL CEERBMMIRO K &R IZBEL T, S FEBIOERMLAFEOIERGIZE O HE
EPER N A PR T D,

{2 %5 Course Schedule

1. JES 08 . EIaRE R O L LR A pEE S B

. BRI O R - BE E B O ZE L T AR
LR LEEEMEL C MUREEE OB, MBS @ L AR
- HRATIE - MR, T, SEEERE Dok

L BEHL - BYWHINAEEEE T O ES HIELER D4y FE & AR TR B
CEEREE  REEROVT /72—, VAT L

7. IS ORTEEFEOME - HFZEH

S Ok W N

EHPE (FE-ETHENDRHNELESE Homework
ERONFITHIGLTHEMIZEE 7528128, JVBRERD S,

FEST M D E#ELF L Grading System
HE 3R 70% LA _E D3RI x5 £ 70 B B AR L UE 3R e OVHERERE |2 K> TR -5,
(D) FAERBEE(20%) | (2) IR R (80%)

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks

FEEI5E R E Reading List
TSRy T G, ER BE AR RE a1k, 2021

B BHR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title IFAEY LA (A7 ey 2T 2ME52) [Applied Biochemistry A (Microsystem Chemistry)]

FEZEREA Subtitle

EI# 8 Instructor JEEEYR F [TOKESHI Manabu] (K225t T 0F9ER5%)

HLH B Other Instructors | EL24H%  IEFHFIMAEKI Masatoshil( T22MFZ20%), A H %2 [ISHIDA Akihikol( T #HF426R)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094309
HARS Semester 2% (Fk# — | BALL¥Y Number of Credits 2

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_ELBIO 6112
## R ZE 18 Other Information

+—")—F Key Words
VA ORA < ATAPNRT ISA A = A7 05T - BWI AT L

23D H4E Course Objectives

< A7afiRT SAADREFEE AL, BIFRSCERZ W ~DIEHIZONWT, 2O R E EFIZ B L CEFET D, £, <A
IR T SAADBAFEEEALFE TR EIRE W A~DIE IO W TR OHFRESE 2 F &2 5T, ZhbE@EU T, JlE
SR C Tl 723 AT DAL TE DI D,

F| 3% B4§ Course Goals

ZOREOEERBEIILL T O®Y T,

A TAFART A R DT RER R A P E IR 2T O LS IZ DWW TR T& B,
ROy FATKE T D e~ A UL AT DEARE T HIENTED,
A7 T INA A% N BIZERF SO FERE LIS I DWW TR TE D,

{2 % 5@ Course Schedule
AP OHE THE 2 RIBFH#T 2,

1. =A7aT AR5 RN DOE 2

2. AV T INARE AW MLE TS AT b a2 /00, IEBR AR, 2/1 7 U —DNA

3. VAT INAR% NS BT

4. <A T A R AW BT EBIZRBFZE ~O )i - microdroplet, k7, DDS BL OV ) M., ARy 7O
TEMRAT . AR D Sy BT - 4y BiET /S A A

5. kT XA A

6. AR —AD S EE AT I

7. BRALFE A B —

8. IR—HT NIV AT DET =T FT N T TV AT A

EHPE (FE-ETHENDRHNELESE Homework
T ERNCEAT LB RHZ B 2L TR<, ROBIZTORRNTREFERHIULI T2,
BE GEBNEEHEMEL, B CER) o S EWHECT 5, BRI O Z T = 7§ 570 O EE RS,

AR MDEZE LA X Grading System
FERERE (30%) LU —F (70%: SR L ISRV TEAR) ICE A A ST

=P ERBIEDEY Other Faculty Requirements

TX A - %5} 2= Textbooks
TXANIIREE T, WHEREBIEEART T 5, TOM, B35 LR CHREE RN 75,

Not specify texts. Handouts will be distributed. In addition, reference documents will be introduced as appropriate.

EE i K= Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
https://microfluidic.chips.jp/jp/

{i5# Additional Information
b > THEILE, DT b, BT OF R ZH - HEL TRLZENE XL,




F1B 4 Course Title s A A (B HE M B 4> F 45 & ) [Applied Biochemistry A (Advanced Functional
Polymer)]

5 &TER Subtitle

EE#B Instructor YefiE C [SATOH Toshifumi] COR2FFE ToEmF4ER)

BB Other Instructors | |LIA FER[YAMAMOTO Takuya)( T 2#HFZER%), BEE $HHLISONO Takuyal( T5ARF420%)

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094310
HAM Semester 1548 Bi {78 Number of Credits 2

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

F+>131)>4'3—F Numbering Code CHEM_ELBIO 6111

## R ZE 18 Other Information

F—J—F Key Words
EOFARK, WEES, VeV EE, TUNNVES, ITFAVEE, T4 EE, B ES. EME ST, &0 i,
T RREE, oy TR, FE T BEESE)

2% B & Course Objectives

TR N2, BT me b2 5 572D X Rm o A RO FiEma BT 2 M ERH D, 22 TIEFEELTEH
DTARRDIERELI DRk 2 A FIELEORERAEEL 7O, KO ES FERIEZ T 622 AL 75, SbIZ, 7Y
HIVEE, BFAVEE, T4V BEABLONMNESREDVE UV EAIECLDBE S REF Y, el Ui-fkheit:
BT ORI T B FiEmE &I DT 5,

F| 3% B4§ Course Goals
xR EE HIEEETOEAHBEZZY, RO T ERIEEHFE T2 BIELT D, IHIT, VEV T EHEIEICLDEE
BREFDN, TR FEREL LT REREME B Oy T DR FHE A BRI BT D Fikiaa B o b2 88 BAZEE T2,

12 % 5HE Course Schedule

1. Ziegler-Natta fillfiiE A : Ziegler—Natta o> B AHERE, LR 70 O — WA EHI 8 GZAB RN, Ar@ R, 41
B, B0 S - BERRICBIL TR T,

2. AZaBU ML E A AX e O E A, AR O — IRIEERIEI SO - BEREIZBIL TR T 5,

3. AF R RAEE: A BVAELSORER, i, T/ ~—IZoWTEEL, ZOEAEEZFIA L& S B0 S it e
B35,

4. BIBREA BRES ORI OWTEE L, ZOEAEEFHA L REE IS & 0 TR A & 0 T B o 4y 1% 6
EEET D,

5. WS CHSHAES: BRSSO EAORHMICHOWTEEL, COBEBSEFHALE-T =TV I FS5RTF
REBXIERENE S DT MBS TR EFE T 5,

6. TUMINEA TN EERICBL OO ESIEIZLVEGESNDR~—D—REEEDEICHOWTEE 15,

1. 7= BE: T =4 BARSBLOZOEAEICIVESNARY = — D — R E DR IC W TEHEE TS,

8. WFFA L EE AT AV BEENGBLOZOESEICIVELNER) ~—0— KGO EIC OV TEE 5,

9. BRI ISR~ — OERE T L DHEREAFHBA %

EHPE (FE-ETHENDRHNELESE Homework
HANCE AT TOEER LG AT TN E G T D, MR E L EMEOL R — M E B FTITERLTLD, $72, %%
W T%, BERE U EEFEO TR —MEH T 5,

RIESEM D EZEL A% Grading System

JRAIEL T, REEEOTEILL B 2 M O 4845, i Z(D)AEREEE(20%) L ()L R —M80 %) X» CRf§-
b, UIR—RNCIXE D T A RBLOE S T 05 TR FHI B9 2 R ik a5 > Q0 a0, T2, iRl 0SB BB &S T
B FYEIZRAI 5, 75 (100 A~90 #7) <8 (89 s5~80 #1) « B (79 s5~70 45) « 7] (69 #i~60 %) « R Al (60 ATA)

TF AR F]F Textbooks
FRZHEEIXLZ2WD, TES A b ) OEEMEITE, LRI ETRZBEE 5 7R ) (BPR e, R —, & ISR
B, R AT T4 T4 ) BB EIZ LT ETEE 720, The documents will be distributed.

FEEISE R Reading List
KEFEBE o TR B e s — - '8 R s L A = 77 127, 2000

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://poly—ac.eng.hokudai.ac.jp/
http://cma.eng.hokudai.ac.jp/index.html

{l5% Additional Information

BEIIXRE TITVET,

A REGEDIRU AL ALV E | VT2 A LD Web TEATITWET,
FEMINE ELMS TEALET,




F1 B4 Course Title {58 S b #%[ Topical Lectures in Chemical Sciences and Engineering]

5% REH Subtitle

EHE# B Instructor it PEK [MURAKAMI Yota] (BB 2R ZER)

{84 Z B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094401
HARS Semester WA EH B {51 8 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EEl VS X Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6201

1% R =18 Other Information

F—r)—K Key Words
B bt e, SN E N GERT, 55

123D BH4E Course Objectives
AMNE N Z EARE LTSR35 B IS T3S Tl Jeiin O B IS RIS DUV GER ATV, EBRIR IR B 21 TH57- O I B
REJ1% 38D,

FI:Z B4E Course Goals

ABBOBEHZIILL T OEY THD.

e RO E SRR R L CER T .

SMEGERN AL ARSI T ala = —a N TED.

¥ FHE Course Schedule
BEEOIE NGERNAL O & 725 BB D R i OMF TR R 2 HFE TR L THLHW, IS MU 2 A L5 mETT

Do

EFEFE (FE EBE)EOARELES E Homework

KT CHNENT-MENFICE T CE L., iR ABOEBEZITHIEELIC, AR TALR—MERDOT=DDE
Bl U35,

REEEM D EHEL A X Grading System
JRHIEL T, SHEREEE(20%)., L AR—RMB0Y% )2 &» TR %,

=P ERBIE D E4Y Other Faculty Requirements

TX AL #FE Textbooks

B F K™ Reading List

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title M AAL ST S i 7% (Internship]

FEZEREA Subtitle

H %A Instructor filidt A 8 [SENBOKU Hisanori] (KB T5ARF220%)

{84 % B Other Instructors

F BFERI Course Type

BAEEE Year 2022 B S Z|ZFES Course Number 094402
HiM Semester 2% (k% — | BAf#X Number of Credits 1
L)
B EMEE Type of Class A2 =2y ARENR Year of Eligible Student ~
—
WREF} 25X Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELCOM 6212
## B E 1§ Other Information

+—")—FK Key Words
EN WA 22—y, mEEERSR

2% d B4E Course Objectives

2 - FEFIZBWTHLOHEBOFEROF v U T IZBE L2 3t E AR ATV, ES I ZEIC L2 E BEROM L
Bl B BlOE AT,

Fio, WA=y IRV, BRI AR, BN TR0 TERWVEFARRCE M 2B 545,

FI:Z B4E Course Goals

IRIBIEEDRZWDBIEED, ata=r—al B, 57, WIEEET, MRy N —7-a3a =7 4Bk 1%E % L3,
FIE BT IEE L L TORmEREREZE DD,

WAL 52— 2y IR T, IRIE S CORBRE SN 28 IO T, EEL L ORI~ FESED,

¥ FHE Course Schedule
BBIFUTORTY 2— L TEMT 5,

. RS

H & (BIEB G TIERWY)

A B =y T D ER (2 BRE~2 # 1)

5. AL B—U Uy T T AR RE S LA O, iES

AW

#REFE (FE-EBFORNEESE Homework
A 5=y TN HFHIFHED L LT, % BHFIESEIIE LI T A R 21T,

FEST M D E#ELF L Grading System
JFAIELT, WHEK T RIZHERIIZBET AL AR —FOR M EFRL, 7 rs T AR ERITB W THERR EOREZZITV QS
UHE— Ty T O RITRGEIZLD), LR —MEHEHRIE S TORIICIVFHMEETT,

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks
ALz

SEZ 5 E K™ Reading List
L2

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title (b2 2 3254 Industrial Practice in Chemical Processes]

FEZEREA Subtitle

E{T# 8 Instructor ER)I E [HASEGAWA Junya] (ftiCRHAF 00T

{84 % B Other Instructors

F1 BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094403
HIR8 Semester AR EM BAf7 % Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_ELCOM 5200

1% R =18 Other Information

F—J—F Key Words
PESESET DRSBTS, (LT, pE i

1232 D H4E Course Objectives

FESEFON N RITE D F — MR TIGHEL CO AR KR FPHEERERE RETHFAILIEDEETEDINEITSI D),
FARFE T ZRD I TNDDODE 5 DA T ORI R, KRR A 22 2 TR L CHHEET, WELWL T, EER
RAZE T LI ZED BARM IR A A=V % 5D | % DO B/ DR RE RO DI EE, 2 LDIRDV FIZONTOE 2 T
LEEEELTOET,

FI|3% H4Z Course Goals

FEER NN FEFTEE O — R TR 2T WS LG I H DL FH TS AL R E O AL F R LI 8D 55
BID AT I L BB E LT A TROOND LM EITM0 %, Fio, EEESITBITHMREOHY I, Bl fm
B ZEOMR, RERE~DEE, L2 ~DEHRBEOEEHFEIC OV THFEEL, MWREEZHRIZEEZBELTOE
j—

2 51E Course Schedule

PEZE SO NS RITEE D — R T EAT > TOA L FEHINE AL F R EOREF LB TRERITVET, EHHiEEL
LCRI#LET, BRICOWTIIESME S BTSN,

IRV NEOVASE S a1 Y S O Pab ST/ G S

1. RO FE O FRisE (2 7)) :

ETITLONTOLREFRIZOWT, ZOE R BERE B O BRI,

2. AL e DR L L (2 1))

(LB ORI IR L LT a— SV R RIS KD RRRERR TE - WF TRk IE L2 DWW T BRI 228 2 TR,

3. S TROLNAIFEE (2 [|])

INFETOMRNE LI, [FRALEFIEIEEDDE RO LNDHAES IR0, FAEDIHIZFATEIREFIHEIZIONT, 5
BN DRI ORBR A B £ 2 T iRk,

4 ALFEAMT LR A (2 [\

(LA OBRBER SIS T2EBOEIEFRVMAIT OV TOI, £z, =3 — - RHREEZ S0 | B Tae/ett a5
DIZEBRT DILFHMIT DN TDE L,

#FEPE (FE - EE)EOARELESE Homework
BRENFIZOWTREIETITEY,

FEST M D E#ELF L Grading System

JFRAIEU T, 2 EE 7.5 BILL_EO &2 Rl o5&t L35,
RIET DA AN R mEi 75,

DR IATHIINT AND AR L - TRl T2,

TX A #FlFE Textbooks
HREIEUFEEE T, BEEHI T —RA U M5,

Textbooks are not used. Slides prepared with PowerPoint are used.

SEE L K= Reading List

ZMR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#& Additional Information

ERERELT UTO IR CHEELET,

11 A8 B (K)3, 4, 5 ks

11 A9 H0K)S, 4, 558k

11 A 10 BH (K)4, 5 ##HF

BT 7 T T ISR SRR 2F L7 Fr—ik— L (AR E R —L)




F1 B4 Course Title ~A 2w} /{tZ[Micro-Nanochemistry]

FEZEREA Subtitle

H %A Instructor A fH3C [TANI Hirofumi] (KZ£F% T24HFZERE)

HL B Other Instructors | #if #[MURAKOSHI Keil(BR22HFERE), L8P EA[UENO Koseil HEZEAFTERL), HEBEIK
“F[TOKESHI Manabul( T22AF5ERE), H3 i KINAKASAKA Yuta] (T AR 725

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094404
HifE Semester 2% (Fk % — | BA{#X Number of Credits 1

L)
{2 EMEE Type of Class T FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_ELCOM 5222
1% R =18 Other Information

F—J—F Key Words
~A7vafb, T, BN, LT v, AT T, A a)T I X —, iAo E

2% B & Course Objectives

1990 FRPEENLER I B L CETo~v A/ A—Nb~F ) A—NUREIR I 381 DAL EWF e O B & R fa 52 55, BRI, f5Gmhn
TRz S A 7u~F MbZETF > 7 ORIRNESSZ ORI RIE-FREEED | et B T D~ ra - F MbFO&EN
DNWTHEE TS,

FI:Z B4Z Course Goals

~ A7 F MO IR B TIM B OB TIEOR HA N ML 72D, T, ALFIZIBWTHIZ 2O\ E &4 ORGHIIN

I/f@ﬁﬁ&%f"ﬁ%fiﬁﬂﬁ‘é&ﬁ 12 ZNAMEFETRICE DIITFIHS N T E B 7T 5, D LT, InKFIHEND L5
\ZIp Tt TF > T NAFTF T | 74’713)775 T8 DR ERI RN OWTESET 5, -, T b0 MBI FTh D

B — T 5 T L~V OFREECFHINEZERL | IR AR OWFFEBI I DUV TRk Z B 1221 5,

{2 %5 Course Schedule
T, v A7mF A= MVEBOR AT EEIZEEL, LPO R0 T, SAARRLERICHFI SN >2oHY, B354
IR MAROBHAEAT OB L L TR 4 EEIZ/2> T D, AFREISEB N TR, vA70 - T e O IEHEL 22 D5 B ORI
THEOHEAREw AT F T T ORIENEICOW TR L2, TDINHEL TOMN—Z V<A 55 ¥ AT 2 (micro
total analysis system: micro-TAS), A4 F v L, A0 T o7 —/2EOREEFRT 5, $iz, B—F+ o 1L~L
OFAEFHANZ DWW THIERL T 5, ZOXI R AL C, v/ /- T MbZEO BB L5 % ORI OWTEET 5,
(Fb=,2 53,/ 42=8H])
(J:@? ‘4,72 1)

EIE—2EHWEY T I7 XM T~ Ao m- ’)‘/%iﬂékflﬁ@*ﬁﬁﬁffﬁﬁC’Jb‘“CTEﬁFEféo Fio, IR EF A
LicAbZET > 70 2R Ul 0 R EIC IR St — S B L CEBE R U TR 5,
(R 4% 72 1)
BIRO G LT - ER FORBITHEE T - 5L~V OBIESEHIZ FTRRIC LI, AR IZHB WL, B—Rf-oFL
UL DEAE - FHINC LV BMZ 20 D 285 4 AL - W E R P OFE8 % . iz~ TR T2,
(X %2 18)
~ A7 F HEF DR R L LACFET T S AFTF o T ORI E ALFIC T DEEN AT T 5, Fo. RIERO\LFETF 7
AT T DFEF R TR T D,
(& 1E3C,71 [)
HIARLT TAF w77 BB FREAR DI TN SINAFF o7 O LI, ARBEYE O HIEZ & O RO
WFew, EflE L T 5,
(IR AEAR1 18D
~A7alT 74 —DEEER B OWTEBIZ R TS5,

#RFE (PE-EEEFENAELS E Homework
FHBL L OY B - ST LS - BHIM LS O R

AESTE D E#EL A% Grading System
FAERERE (30%) LR —F (70% ; i TE R ITB W THR) ICL DR &5,

TX A #FlFE Textbooks
7L, WE, BEEEAT TS

EE i K= Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




F1B 4 Course Title Ay b 4R Modern Trends in Biomolecular Chemistry]

FEZEREA Subtitle

%8 Instructor WO fnsE [SAKAGUCHI Kazuyasu] (KEFREER AR 2657

$HL42 B Other Instructors | A = FHER[MURAKAMI YotalBEZEHFZERL), A4 #HE—EEIMATSUMOTO Kenichiro] (T4
Zeke), WH ZX[UCHIDA Takeshi](FRZHFZERT), B FEAEIMINAMI Atsushil(FREHFIERD),
KI #2201 Toshihiko)((LFMFZERE), M R ITAJIMA Kenjil((LFEFERT), /INER 2
HIOGASAWARA Yasushil(TZ2HF5257)

F HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094405
HARS Semester 1% #) (4 — | HEGI¥ Number of Credits 1

L)
2 EMKE Type of Class T FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_ELCOM 5230
## R ZE 18 Other Information

F—")—F Key Words
BAIEW, 2o 7B, oo FimiBing, &4 pss, Biiiie, —IRAGHEY, AR~ —, Bt

23 M B4E Course Objectives
o, B, EBF, REREOEARAEDTIZEITD, EMICEOLL L FHOA K, #HiEBIUOMREOBME) D T ZH
OB RO, Tk, fTEIC OV CTE AT 5,

F| 3% B4§ Course Goals
BIRIEW, X Uy, Biiiiatsss, “IRIEEY, A4 R ~—, BRE bR E 0L m, W, B, RESHTO
MY ZIZBEL CEM T LB R DO BEZTRD 5,

{2 % 5@ Course Schedule
AL FBET B D84 DRI LY . LLFOIE B2 DWW T, NSRS ONFIZOWTEHERT 5,

. BERERY RNA
CBLEARTFRTE T 2w OV O fifht

L BT RT DS BARTE AL RE I E

. ARE L CREE DT AR

AT FYT RV A a—ADE R EZ D5
. BRETIH YL E O AW L

. RO IES RIS E NNV < %5E 2 5

. BN BT D ZIRAHPEY O A A RIS

00NN O U1 b W=

#FEPE (FE - EE)EOARELESE Homework
WERONFIKHELTZ AR 52, LIR—MIFEDDILIZES T, IVEFEERD S,

RAESEMDEHE LA X Grading System
HURE SR T0% LA b 2SFTEAfG 0 G2 L2 DI AR L HE ) R OB N IS AL R — M - CREt 35,

=P ERBIE DS Other Faculty Requirements

TX AL #FE Textbooks
HHERERA T 5,

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




F1H4 Course Title WAL E 3 T Modern Trends in Physical and Material Chemistry)[Modern Trends in
Physical and Material Chemistry]

5 &TER Subtitle

EHE# B Instructor EB B4 [UENO Kosei] OKZ2B2EL 22T FERE)

$HLE B Other Instructors | /Mall KAIKOMATSUZAKI Tamiki], f22 fRZEMATSUO Yasutakal(# 1B =AFZEHT),
4B #—[KITAGAWA Yuichi](L5RFZE0E), Fo  1EZFIMAEKI Masatoshil( 52T 58
Be), A d% FEth(EEEFIERT)

F HFE3I Course Type

BAEEE Year 2022 B Z]%ES Course Number 094406
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& FEl VS X Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 5241

## B EIH Other Information

F—r)—K Key Words
Molecular photochemistry, Plasmonic photochemistry, Solid state ionics, Near—field microspectroscopy, Nanobiotechnology,
Nanofabrication, Thin film device, Lipid nanoparticles, Al, Measuremental science

2% d B4E Course Objectives

This course aims to provide opportunity for students to contact with different majors’ professors and to expand students’
horizons. In this course, professors explain the basic concept and overview absolutely essential for understanding of advanced
research topics, and introduce their recent research works.

Topics introduced by professors are: Light energy harvesting with metallic nanostructures, Near—field characteristics of
plasmonic nanostructures, Photochemistry and photophysics of lanthanide complexes, Materials chemistry of advanced
rechargeable batteries, Next—generation of life science based on nanobiotechnology, Microfluidic—based approaches for lipid
nanoparticle synthesis, New application development of atomic layer deposition.

FI|3% H4Z Course Goals

Through a series of lectures, students understand various fields of chemistry and are expected to expand their horizons.

2 51E Course Schedule

Lectures will be provided by Professors in the Graduate School of Chemical Sciences and Engineering.
Detailed schedule will be informed one month before the start of this course.
List of lecture titles in this course

+Light energy harvesting with metallic nanostructures

*Near—field characteristics of plasmonic nanostructures

*Photochemistry and photophysics of lanthanide complexes

*Materials chemistry of advanced rechargeable batteries

*Next—generation of life science based on nanobiotechnology
*Microfluidic-based approaches for lipid nanoparticle synthesis

*New application development of atomic layer deposition.

#FEPE (FE - EE)EOARELESE Homework

Students will be required to submit reports after the lectures.

RAESEMDEHE LA X Grading System

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

=P ERBIE DS Other Faculty Requirements

TX AR -HFE Textbooks

FEEISE R Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G073

B D HR—L_R— Websites of Laboratory
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/
https://www.cse.hokudai.ac.jp/en/

{i5# Additional Information




F1 B4 Course Title WA (bS5 0 Modern Trends in Organic Chemistry and Biological Chemistry)[Modern
Trends in Organic Chemistry and Biological Chemistry]

5% 7EH Subtitle

EHE# B Instructor JEBYR % [TOKESHI Manabu] (K2 TR R 52557%)

#HLZE Other Instructors | /N RIE[OGASAWARA Yasushil(TMFERE), B8 1IEFH[MAEKI Masatoshi](T.%
ERE), A HH[YAMAMOTO Yasunoril, $if [ FHRIKAMADA Ruil B0 7ERT), AtE
TEHLISHIGAKI Yusuke] BREEAFZERL), HAE KHELYURINO Taigal(LFWF5ERD), KH A
#[YONEDA Tomokil( T #HF5Ek%)

F BFERI Course Type

BASELEE Year 2022 B EIZFE S Course Number 094407
HIR8 Semester AR EM BAf7 % Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_ELCOM 5251

## B EIH Other Information

F—")—F Key Words
EERRILT, BRARILT:, )ISERLT, AERIL:, AL, ICHEMLSE, ~(7av A7 ME%

2% d B4E Course Objectives

FRLF AT 0 B OERIZE RELODORHVET, AR T, SRR AT AW b0 B Ot E BfE
5 LT EEERD AR RIS DWW THEE L, B O U RICOWTHIBIL 7212, B e O JERRIC O W THEOVET,
HRELS: - ARG ORR 2 72 Ry Z AT OWTETEE L £97, RO m b A LFEIcBEL T B 07 AT 7
OIERE GV R — R ET DI EM BT,

FI:Z B4Z Course Goals

1. e AL - AW C 00 B ORF 502 R 5 LT B L7 D EEARIBESIC SOV TRL T& 5,
2. OB F  EWLF ORI RO THIATED,

3. NI TR DB OMTHERL, FHET 20N TESD,

4. BEDOTAT T EEVIAATEFRIREN TED,

2 £ 51E Course Schedule

L. AL RREWNEw A7V AT MEFEA v A0y 2T MMEA RO RE L &~ A 7as 2T MU A2 BfE 25 T
VB AR S F O ET,

2. S~ A 0L AT MU e D~ A 70y ZAT MU O W TR LET,

3. e M LS B ARIE DRSO N 21O TR LE T,

4. Seiii AR L A T R R B LA BN B D B e S A B L E 9

5. S A HE L R TNV A LA A RO T80 OER 4 JE DN 32 = -0 F A SR AU NG D AR RIE & & F2 451
BEEOVET,

6. JeiniE A L B ROME AL EIC OV TR LET,

7. Som A A BT RS SR ORSE HIENC I S W e B A BE ORI OV TR L ET,

8. S ALS: o RS T 2R LU EAER LT L E DO INICE T 2B O FIT OV T LET,

#FEPE (FE - EE)EOARELESE Homework
ARE T, #REEE (R —N B 5-200, FEESNZY B EFTIgigHLET,

RIESEM D EZEL A% Grading System
FEREEE(20%)EL R —FBOWIZE > TRHBL 97, LAR—NX, B RHEISER O RIS TR L E T, FEREKO 7 FILL
OISR TG 5720 D AR ST,

=P ERBIE DS Other Faculty Requirements

TX A #FlFE Textbooks

EE i K= Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G060

AEZEDR—LR— Websites of Laboratory

{i5#% Additional Information




FLE 4 Course Title FERE AL HFEm Introductory Physical Chemistry]

FEZEREA Subtitle

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

BB Other Instructors | A 4F 1E—HER[ISHIMORI Koichiro] BRFAFZERR), SLH EEIIMARUTA Goro] BRFAFSERE)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094408
HARS Semester 1% H) (F4¥— | BEEIE Number of Credits 1

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_ELCOM 5002
## R ZE 18 Other Information

F—J—F Key Words
Sy TENIEYE, et 2R, AR

23D H4E Course Objectives
B OB ERLARFE (O THuElE, 0%, K, VHELEHER) OBROMRE, TNor it T 2I0HEE D=L
VIR RBIERAL, LRI BIT MBI R E 2 5, FIEOEBEMEIZ OV TGRSR T D,

FI|3% H4Z Course Goals
SFEETE, 6, R, YL HEREO SO EARFIHATE T2 L1280, B ICh b ST EY L
e AL, 0LV TEGEIEXAREIE DI A,

12 % 51E Course Schedule
1. TEERART IV EREIAI L] (TR AP E b 12 )
BBy T EDO ERTIELELNDERICONW TR T D,
2. BT ER ) BLOTRERILE] (7R 2pE L 13 BB L U 14 )
ORISRy o B O AR L B T, BI O OBEMER~DOIERIZOWCGERT S,
3. [y riEk] (Ther 2E b 10 2)
O DEAREEDONRF LG, R A EE S TILEEE R0 HIC oW THAL, (L& BT A8 %8
AT D,
B AT DBEAIRREICOW T2y 7RI K> TERLND S FHLEE A5,
4. TEAEREICBITO#EIEE] (Th AW LR 22 32, 21 R LON6 =)
RIEHEEOHLDLLE RT7—E5) #EE L, TOUEE (LEED, SPMaE) I\ CGEET 5,
« RIAAHE & LUG (RIEESOR) EO AR BILRZ IR <D,
ALHSE IR T 592 TOVMHEREROENEEEL, TNNBELILZGET EOLOREHRERFO0E, FEHEMFE
NEHANWACVE—EINIBE LR TN TNA =L —BE T e X (REFEMRE) ZBIr T,

EEHPE (FE-ETHENDRHNELESE Homework
KBHBHIZT T U AT D,

FESTE M D E#ELF L Grading System
JRANEL T, R M OSFILL_ LD 2 RN D435, THEREE(30%), LR —NT70%)IZ 8> TR~ 5,

=P ERBIEDEY Other Faculty Requirements

THX AR #F]E Textbooks

EHIETE RS Reading List
Physical Chemistry 10th edition,”P. W. Atkins, Julio De Paula:Oxford University Press, 2014

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5# Additional Information
FEBL L OBELE (7 e AL T ) 25510, EARFIHEZOREICHOWTGER TS,




F1 B4 Course Title AL 2535 [ Frontiers of Inorganic Chemistry]

FEZEREA Subtitle

H %A Instructor /bR JERE [KOBAYASHI Atsushi] (REBE B2 5ERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094409
HifE Semester 1% (F£ 4 — Bf¥k Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELCOM 5012
1% R =18 Other Information

F—r)—K Key Words
GJEEEIR, B, MEHMEZ, T80k B2, e, Ayt

2% BE Course Objectives

SRR - T LS B L 7 B A & S SR O LRI~ D IR BRIC DWW TR S5, FRIZ, BERE - OHT LD 2L DY HIC
BV TEDD 4 B BRSO MERE A LB RO BE - BN DOV T, B 73585 “@’?*7313% A — AT E OG
VIS EERL | O RESHZ e BRET D,

FI:Z B4Z Course Goals
1) B TS BERR 2 BRAR L . & me RO EHIRRECINEZ Tl TE D,
2) ~— W AP R ZEAE L . W OFRLIETC ST I 1T B BRE) 100 L ERE 2 ] T X B,
3) & B SRR - R A RN L I ) A — U OR TR B A O RE A FRMR L, T O FE A& 5,
4) K% 70 R T RIEN D4 B EE RO MG S IR O A AR | BRFIZS > TRl &5,

¥E5TE Course Schedule

. BOAL T ERR O FERE LI

. A BSEIRO S BT A S & TR ED
O FEEFBERIGE N TR K

. ARG T-H T B e B

LT MBS FUBE R R OB

L TN—T R RO SO

G)O’I»kal\f)r—*ﬁ

EHPE (FE-ETHENDRHNELESE Homework

1. BEPITEARIND/NT ANEEZ R FRER E TIZEIZE L TLESV,

2. I B FE T O AIHEEE S OS2 & D =L R — M ERR L, TN E > CTON—T RETEDLIO YT D4
ERHNET,

FESTE M D E#ELF L Grading System
JFRIEL TR O TEILL_EO WS 2 BERHME OS5 L ., (DERIOFEIZB T /N T AMN0%), 2)LR— I OT L
T —3ar(60%), IZEEHT 5,

=P ERBIEDEY Other Faculty Requirements

TX A #FlFE Textbooks

EHIETEE Reading List
Shriver & Atkins’ Inorganic Chemistry,”Peter Atkins: Oxford University Press, 2010

ZMR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://wwwchem.sci.hokudai.ac.jp/ " cc/lectures/

{i5# Additional Information
a7 A )L R EYE B R 1 DD ELMS & Zoom R LA T4 B CEMT DA REMNHD ET,




F1 B4 Course Title B S 45 Special Lecture on Organic Chemistry]

FEZEREA Subtitle

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

B4 Z B Other Instructors | {JHi% EE[ITOH Hajime](T5HFZERE)

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094410
HARS Semester 1% #) (4 — | HEHI¥ Number of Credits 1

L)
2 EMEE Type of Class T FERENR Year of Eligible Student ~
& FEl VSR Eligible Department/Class
F+>131)>4'3—F Numbering Code CHEM_ELCOM 5262
## R ZE 18 Other Information

F—J—F Key Words
AR EE LT ROCAEBLE, AR Y BA L, mo b

23D H4E Course Objectives
AL I L OB B ORAT OB LB 0L A AR L, SO LRI 3 B BILE 05, 7205, LS4
FELA\ Bl BB | JERE72 AL RO THSEH T E ThB,

FI|3% H4Z Course Goals
HEEEILY, RIGAE BRI, BEERILY. BEE LY BLOE S T2 8 Toilg AW A b2 i a4 b=
NAFGATHWY B S AesmtF 22 OTUIR - 252 R fF R OFBHEIZ O W TR R AR D B,

2 £ 51E Course Schedule

1) G EMRS

2) RAEIBTCLE D FaHE
3) BEHAL EM~DEREIE ADT- D DF FikE R R a2
4) R A8 RO AF — &Gt iR
5)C-H — O /KFEHEA 43 FESNHIENC 17 D8 E & 7 m
6)@%% %/Siz:ﬁ:ﬁﬁﬁi@pmu

7)Y HIRATEKIR) DAL B REA R ETE R A R OE T

EiFeE (%’E-?E’E)%G)We&ﬁ; Homework
FL=ARZGRTITHD, TE-EBELR—FDOERITHOWTIE, BRI O Y F I LA RICHEI L,

SR EHELF XK Gradlng System
JRANEL T, 2B D THILL D U A BRATEEAT D S th & T2, FHAERBEE(20%), BEULR — R2[EI80%)IZ &> T35,

=P ERBIE DS Other Faculty Requirements

TEX A #F]E Textbooks
Textbooks are not assigned.

SEZ 5 K® Reading List

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title FEIE A (b 45w Introduction to Basic Biological Chemistry]

FEZEREA Subtitle

FEZE Instructor A R [IMURAKAMI Yota] (RFEBEL M IE0L)

HL B Other Instructors | Hilif] SEZ(TAKAOKA Akinori]GE A&7 Hl A FEAT), A CIFIIMOTEGI Fumiol GEAE T
IR ZE )

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094411

HARS Semester AR E W Bi{sr 87 Number of Credits 1

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

&Rl VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 5021

## B EIH Other Information

F—J—F Key Words
HIBRHATEE oML, BE TR, TR T4 7R BABE T i | BRYE | ABaFE et BrE

23D H4E Course Objectives

FEREHEFE, AR b, eI M OIERI IR E DA MBI A X G, Z OHIEEERE O T IOV TGERE B 209, &
DIZZNHOHIFEE O ELNNE D IR AZE IR B OFRIK L7 Thikim T2, 351, Mgy T OB EZ A
A=V T DI DT 7 /T — IOV THIRN T2,

F| 3% B4§ Course Goals
B FE . M EsE, o MAEIE BRI O RIS O JLE A BEAE L . E DI T 2505 O 5 AR B2 2R 55,

2 £ 51E Course Schedule

1 BHH,2 HH:FLEER

BAE 7B b O HI I REAR

3 HE:mmRH

AR 3BT D 7 T AR D 4y - 5
4 H B JEARICR
FREIERBANED AL TVT TV A

EFEFE (FE EBE)EOARELS E Homework
RO RNBZRBIETITEE L TBLZE,

RAESEMDEZE LA X Grading System
PEIZ OV TOL R —MEHI(100%)

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

IS ERE 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=G059

WREDHR—LR— Websites of Laboratory

{i5# Additional Information




F1 B4 Course Title oy b 4R Molecular Physical Chemistry]

FEZEREA Subtitle

FEZE Instructor e {2 —HBB [SATOH Shinichiro] CRZFx T 2026

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094412
HifE Semester 1% (F£ 4 — Bf¥k Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELCOM 5100
1% R =18 Other Information

F—r)—K Key Words
#7715, BB, Stark 2R, Zeeman ZhR, JEWRIIL M, YEHGEL

123D BH4E Course Objectives

F IV A T AORARBFI T B iR ER AR THD,

FERORT N/ BT ORBENHELE LT, KRR TIIn TRENS (BY, B, 7% LOMAEEREZ, EWR
REDIE B GG 6 L OWE R AF OB B GG A W TIEE DT,

Stark 5, Zeeman ZhE:, 77T W T—NVATIEIZDOWT, KBIRFZ-EM LU TEEBMICEROIED.,

F| 3% B4§ Course Goals
S THERE DR G ERAN O JLbE )2 B 1 ZAHT D L[RIRRS, B R T-HREZ VIR 261528 22 BINET D,

12 % 51E Course Schedule

EFIREEOE B IR R BLONHE RO EFIREEIZ OV COBEFGRIZOWTREN T 5,

Stark ZhRELESMR KBRS BIEDMEA LT O = RLF —HERL D Stark S3ZUTHOW TS, KD Stark
ThRLIy 1 iR L& BRI 5,

Zeeman FEREBHLER KB FIT—RERANBBEEAMER LD = 2L ¥ —YEALD Zeeman Y ZUTDOWTIHNS, ZRD
Zeeman N R ERALR LA B LHT D,

Ty T W= NVAT) FERME 53 - R B < 55 AL AU T— 3 DR 7R ALVE R 26 3<0r T 1% IR EBERIC L0 EfR 35,
REMNCRAE T 28 85 R T2 ERIC OV THEL, Rl = m X —IZB TR EM, 7oA 0 #4155
MRS D,

FEDOWIL - i BENFRIZIESWTIHROWIR, ki, 7~ BiELIcB 3288070 B XUk a2 B W ERfig 35,

#FEPE (FE - EE)EOARELESE Homework
FEHEREOE T NFLLIIE AR OWTEE L TBLZE, SENEICOW T BEAELZR T O T, LTRHT52
L

FESTE M D E#ELF L Grading System

FRIELT, BZERBOTEILL EO A RAETOSMEL 35, (DFEREE20%), QU AR—MB0Y%)IZL> M2,
AR—FCIIREDOT —<IZ2ONT

OO ENE, FHIRRER CIXEREN72F ) &2 FHE T 5,

=P ERBIE DS Other Faculty Requirements

TX A -%F] 2 Textbooks
B E T r oI PR A B — LT R, 1999

SEE L K= Reading List

S BAR—LR— Websites

AEZEDR—LR— Websites of Laboratory
http://cma.eng.hokudai.ac.jp/

{i5# Additional Information
FENC BN TR B LT ZAUCHET D3 ([ B 15 )) AL V0D e




F1 B4 Course Title WA SRR 4 im[ Structural Analysis of Inorganic Materials]

FEZEREA Subtitle

E{T# 8 Instructor =Jf Z [MIURA Akira] (K= T2AF5E8%)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094413
HifE Semester 1% (F£ 4 — Bf¥k Number of Credits 1

L)
REMARE Type of Class i FREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELCOM 5112
1% R =18 Other Information

F—r)—K Key Words
X MRS S AT, B BAMREE, SR, XISy, B NMR, FHEALS

2% BE Course Objectives
WEOMNEZ BT D L TR R THLR & EONTIETHS, X Bj, & B L O ML BT o BRI T Tk
S SHIT, XBRISY Yo, B NMR, Z WA EfRITIC DWW TR S, fHEALZOREBELRN T2,

FI:Z B4E Course Goals

FEIFTHEFRIZOWTHF Y, G E T EE M OBRIZOWTEARET 5, B T B LD T B O T D 52 5,
HYEFEIPTICED, R ESCKERE DRITTRERE S OB ENHLNT D O BURE T 5, RN/ SEiE DR A SO
EIHTIEEDENEZ OISOV TEAET 5, B NMR % W7 A B O EARITIZ DUV TS,

12 % 51E Course Schedule
1. XBRTOUWNT O ELRE R
X MROFEALBIOWEIT, BEL, W2 E W EE O AAERICBI T 5ROV TES,
2. X HRlElHT
X BREHTIC S DEREAT B O D ATIE D BEG L FBR T IEIC OV TS, X BEFTOL ELRETT D4t Witk DORLE . f5ih
TEIEFRAT D FERE L 72 DR A E R T B L OVERIBEIZ W TR, EBEOMATHIZELE T X REFTCHLNITEDLZ LA
i35,
3. hERR BT
TR EX AR A LIS L DFE WA BT D L LI, EMITICH W TG A OF | S 255,
4. SRR - X HREEL
XN A3 e B L O X FRBELO R 2 O, Z OSSOV TEEiES 5,
5. BT TS
BT BAMBEIC LD AR B D /3 AT IR DN TR S,
6. [Ef& NMR
& & NMR % o SRR BEOREIE RITIZ DUV TS,
7. BHEALE
DFT #HRERT —Z YA ADFf A 5,
8. R

#FEPE (FE - EE)EOARELESE Homework
FENE DI FIEZ S B OWFSERI SR E O EZ D05 E 20 C, LR — Mg 75,

AR MDEZE LA X Grading System
(DLFE—MA0%) 3 L) AR RER (609N Lo TR 975, HIRRBIIL R —RETRHEANHA,

=P ERE D EY Other Faculty Requirements

TX A %5} 2 Textbooks
HREIRAWT, U MNeEAT D,

EE i K= Reading List
TNIREOND X B SMENT 27 Dbm D X SRS S fET 22 BIE AL 2E RN, 2000
EIIVTADF XTI AV —a Hii AR EIIv I AW

ZMR—LR— Websites

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

{i5% Additional Information

M BN B T A E T IR IS DWW GER T2 L2500, Bl LS, B LS, B (b, BRI B 32 550
kA ST D,

SRR B OREIE B3 2 HARN 2R Gk A2 FF O EMEEL,




F1H4 Course Title MBHEREEA LS H5 [ Corrosion Engineering]

FEZEREA Subtitle

E{T# 8 Instructor 2 FiA [AZUMI Kazuhisa] (KZ20% LSHEERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094414
HIR8 Semester AR EM BAf7 % Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_ELCOM 5121

1% R =18 Other Information

F—J—F Key Words
Metallic Materials; Complex Materials; Functional Materials; Corrosion Protection.

23D H4E Course Objectives

Degradation of materials used in many structures and functional devices is a very important issue to sustain and develop our
modern society. Understanding the degradation mechanism, predicting the lifetime of materials, and suppressing the corrosion
is, therefore, one of the major subjects of engineering. In the lecture, a theory of corrosion phenomena, examples of typical
corrosion and degradation, strategies of corrosion protection, development of degradation resistive materials, and evaluation
methods of corrosion rate and lifetime will be introduced.

FI:Z B4E Course Goals

«Understanding the practical corrosion phenomena based on physical chemistry
*Learning how to treat the corrosion—related phenomena quantitatively.
+Understanding the engineering techniques applicable to various practical problems.

¥ 5HE Course Schedule

1. Introduction: Importance of corrosion phenomena and corrosion protection.

2. Theories in corrosion science: Local cell model of corrosion reaction, the kinetics of electrode reaction, thermodynamics of
the corrosion phenomena and Paurbaix diagrams, the concept of passivity, determination methods of corrosion rate including
Tafel’ s law, DC polarization method and AC impedance method.

3. Classification of practical corrosion: Characteristics of uniform corrosion, galvanic corrosion, crevice corrosion, pitting
corrosion, grain boundary corrosion, selective corrosion, erosion—corrosion, stress corrosion cracking, hydrogen
embrittlement, and high—temperature corrosion.

4. Corrosive environments: Characteristics of various corrosion environments as moisture (water system), air, soil, concrete,
(micro)bio—system, dew point corrosion, corrosion in oil and natural gas, corrosion inside the electronic devices, and so on.

5. Corrosion protection: Corrosion resistive materials (characteristics of carbon steel, low—alloy steels, stainless steels,
titanium, aluminum, copper, and amorphous alloys), methodological approaches (coating, lining, and inhibitors).

#BrE (FE-EZEFEOAB LS E Homework
Students are expected to read the text booklet before and after the lecture. Students are also required to put in a report for
every lecture.

RAESEMDEHE LA X Grading System

Reports (homework is given at each lecture) (60%), contribution to the discussion at the class (40%).

=P ERE D EY Other Faculty Requirements

TX AR -HFE Textbooks
Textbook will be provided via ftp site that will be announced at the beginning of the class.

FEEISE R Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G066

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

{i5#% Additional Information
Basic knowledge of thermodynamics and electrochemistry are required.
The class may be held on—line depending on the COVID-19 related situation.




F1 B4 Course Title A& IR 5[ Bioresources Chemistry]

FEZEREA Subtitle

EI# 8 Instructor HE @k [TAJIMA Kenji] CREEBE T 22F5ERE)

{84 % B Other Instructors

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094415
HifE Semester 1% (F£ 4 — Bf¥k Number of Credits 1

L)
REMARE Type of Class i FEREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class
+>131)> %' 3—F Numbering Code CHEM_ELCOM 5132
1% R =18 Other Information

F—"—F Key Words
REIKEY 53 FREE BREERIAORL, RVER XS TADR, T /7 74/8— NI TIT /A a—R, aF—5

1232 D H4E Course Objectives

ERE D TIXEDICBIDEARHEN THHMILERERL L CODWE T, REHVRIHE, Bk, ZHEZTOND0, TOH
TEMIZELHEIETIE S TIERRE ST LI E <O NEPFIHL TE WD, 22T _;h%f?j‘ N S VAVAY/EY 4
U, EWENE S T) OBES SO EZERELT-06, oo m ERI B I OWRE LI F%Té%ﬂ%%: 2535,

FI|3% H4Z Course Goals
HIRFUC B BRI T DA TG, 8, V7=, mRAFTRIVZ AT VR EDAEIEE S FITOWNT, TNHDE
1%, 118, MR PRL, TSI OWT, IO LEFHRTDEEHIT, MENG R OO OIEBEMRE (221 D,

2 £ 51E Course Schedule

HAB R aF T var
MR LT AR E S T

ra—A
CARVeR R TV R

LT ITIAN— (AT

LT IT7 A= (R E—R)

T IT A= (NI T T LT —R)
. LR —MERK

CO 1 O U1 v» W DN —

EHPE (FE-ETHENDRHNELESE Homework
MRONFITHIS LI L 52, LR—MOEREZ B9, BORITOFI G SLZHML, LAR—NMIEEHHTEITLST,
SO ERED D,

RIESEM D EZEL A% Grading System

R T RFDO LR —MEMIZ Lo TR 92, AUGEIE, AEE 0 B O TG S EENE . BLOVE OIS I 753
HIRRAFF S TNDD, LAR— ORI ASHAFAID D i BRI R B S TWDE BB 972, 75:90 sibA L, f:80 siLA
b, Bo70 SLLE, Ai60 LA L,

=P ERBIEDEY Other Faculty Requirements

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

FEEI5E R E Reading List

MR —LR— Websites

AEZEDR—LR— Websites of Laboratory

{ig# Additional Information
HIb > TED TEFEBL O ZOEREBEL CTENEELL, AL, BB 30 4REETD,




F1 B4 Course Title (b5 #5[Advanced Chemistry]

B ERER Subtitle WyPRAb2F R34 2% 2022[Physical Chemistry 2022]

H %A Instructor L7 UE—BB [ISHIMORI Koichiro] (FF Bl #3205

LB Other Instructors = NiE H2(&H R K

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094501
HARS Semester WA EH B {7 Number of Credits 1

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

F2731)24 3—F Numbering Code CHEM_ELCOM 6400

1% R =18 Other Information

F—J—F Key Words
S NDE | — 5y R BEREEN AR

123D BH4E Course Objectives
T B EE O SR T ) BRI LA FHAR B A AR L | ZE R T 0 — 0 F-RHl~DO IS Bl L 2 o B ORSRE S BN RE DO FH A
DN TERSS,

F| 3% B4§ Course Goals
— S FEHANC R B BRI DR LA O, 2o EREO B CE OISR SN TE & BT B, F7o,
B0 - B B LA MR IR O B EIREL, Z ORI e XS AL, B SOBIEEBICE 5151032,

{2 %5 Course Schedule

L AEEEE O F I A

KR TR B BE O B
CRRERREE A S T — Ay RS 1
B A ST — 4> T EHRS A 1
BT 0 — T P A= R
. R SRS O BRI R L S 45

. EEJR TR PR ST

LB OREREENRERHHI

CO 1 O U1 v~ W DN —

EFEFE (FE - EBE)EOARELESE Homework
WAL SO FERERNGER TS T Clidied, BRS04 L R B E OV CO R R EO B AR L LT2ii 72 DT, FRNTAED DR
JEREIEOREBEA B PELTLDIE,

FEST M D E#ELF L Grading System
HHEERE L LR —MNEOF SR E L Tl 5,

=P ERBIE DS Other Faculty Requirements

TEX A #F]E Textbooks
MR TEREELAT 35,

SEZ 5 K® Reading List

S BAR—LR— Websites
https://www.ibiology.org/

MREDHR—LAR— Websites of Laboratory
https://www.d.phys.nagoya-u.ac.jp/

{i5#% Additional Information




F1 B4 Course Title (b5 4B #%[Advanced Chemistry]

EE=TE B Subtitle AR SSHT L R 135 2% 2022[Inorganic and Analytical Chemistry 2022]
EHE# B Instructor Wt FERST IMATSUI Masaki] (PP IE )

HIH B Other Instructors | A SEHELCKHANL K )

1 HFE3I Course Type

BAEEE Year 2022 s Z1&E-S Course Number 094502
EARS Semester AR E Bifs7 ¥ Number of Credits 1
2% MEE Type of Class o W& IR Year of Eligible Student ~

& EF} VS5 Eligible Department/Class

18 R E1H Other Information

BESEA Class Method 1

F—J—F Key Words
HERE[E A BE, TR AA BB, 2E RS

23D H4E Course Objectives

MR FE AR RO BRI IZE B L, ZOERFIEOEIE S ERJFHEOMEBINZ DWW TR 95, JEA IO TH T A8
BEORHEZ L | AAAREEREL TOISHIZ DWW THE S, ffix 2 b 2B O FEN B LR EBA L, R lcE R DA
B KA AW 2 EREROBFRICOWTOERG O Y7 A ZOWTHEE T 5,

F| 3% B4§ Course Goals
MR [ AR RO B TE R & BRI E OB AL EM OB EFEEO I OW T, MEMEZEDO LGN OERMEL | FiEA
TEBIN/pB L BIEET B,

12 % 5HE Course Schedule

R44E 10 H 26 H 1 5~4 &7
1. HEREE AR B E L COHTAD KK
2. EEDBRIRE

3. A AZER (EIREL)

4. HIADE T e ALk

R44E 10 H 27 H 1 s~4 &7

5. (LB HEL TOYVF T LAF L BIDFHK
6. E[EIREMOFICHZE

7. ZEEE IR D S

8. B OWFFERE Y7 A

EHPE (FE-ETHENDRHNELESE Homework
L~V OB B R ES, ERLFEBEONEZEE L TRLZEN-EELN

RAESEMDEHE LA X Grading System
LAR— O HEBIOZONE CRHti15,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

SEZ 5 K™ Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title (b4 13 2 [Advanced Chemistry]

EEZ=EH Subtitle HREAV P R EE 2% 2022[Organic Chemistry 2022]

EHE# B Instructor AR ZE40 [SUZUKI Takanori] (KSEFHEZAFZERE)

HL B Other Instructors = XA FEA R KR

1 HFE3I Course Type

BAEEE Year 2022 s Z1&E-S Course Number 094503
HARS Semester A E B {5188 Number of Credits 1

2% MEE Type of Class s W& IR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6400

## B E 1§ Other Information

F—J—F Key Words
MBS, FEECED. KEERILEY. dhik -~ B 1%

23D H4E Course Objectives
FLWEEEZ L AL AW ARG L IEH T 272901213, ZOIECH M BF T 5L NEETHD, NERTIErET
RILEMSPFHT N2 BT, A& E L O S0 DT D,

FI|3% H4Z Course Goals
LA ORECEUGEIZ DWW TR I A AR L . S CEL R 125122105,
L THELMRE ST D28 LT L DAFFERR AR s CEXDHEH (T2 D,

2 £ 51E Course Schedule

. i

MR EAEH

. RGO E LAY
. i DI EE

. AT RGN

L BRETIHN

O O B W N~

EFEFE (FE EBE)EOARELS E Homework
FHTORELFOMFREZ ML, RO AL O E T 5T TODIENMETHD,

RAESEMDEZE LA X Grading System
ARSI LR — ML CGHili95, LR — RO IR TR 975,

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks
BERFIIEHLRWY, SRV M ERNIEA T D,

SEZ 5 K™ Reading List
BEVFRRLEEZEEZIIVLEIOSU T, ERPICE R TS,

S BAR—LR— Websites

WREDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EEZ=EH Subtitle AR BIEE 2% 2022[Biochemistry 2022]

EHE# B Instructor it PEK [MURAKAMI Yota] (BB 2R Z2R5%)

BB Other Instructors | A i FCRETRE)

1 HFE3I Course Type

BAEEE Year 2022 s Z1&E-S Course Number 094505
HARS Semester A E B {5188 Number of Credits 1

2% MEE Type of Class s W& IR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6400

## B E 1§ Other Information

+—")—F Key Words
DNA, etk TaA7 Y7 5ary ko haxXy, sa<wFr Bin R Mg, #b., FHa. b, REHE

23D H4E Course Objectives

BEERORETHD DNA [Tk & 702 X7 RNA 72 E DG G L TR LTI O REIE R DT R S5, Yt ERIZIL,
WH WP HIEAE T ERFIENAREIRIZ T T Yt fREHERE - R 327D OIEER AL DM o TD, k4 REEER AL D
T BRROYEIR DRI D DR A T AT L il & oA M MERHC MO E Z R IZL TODTER BT
W5, \IE T, TuAT T DR A THL Y7 T a AT Bk 4 72 5 CEBEREEL 2L TNDZENDYSoH
Do R TIE, WeARR AL DRRYILE | THAT RV T T uAT BT 2 ARG RO SR O TR T T, BIAL 5,

F| 3% B4§ Course Goals
—HRAINZ . KIGEE 7R E DJFRE DB ERIR DO YL AR RS DIZRIL T, B MR E OB AEWITHIROY AR ES o, Bk R
DERGHNIT OAT Y 7 TaAT DFAET HIELE ST, BEEAMIZE DI N ERLT-LINT-0NEBELLD,

{2 % 5@ Course Schedule
PLFOHEBIZOWCH#ZESTT,
1) Y B R D FEARE & L e

FUAT FEC L EREERR AL,
TOaRATH TG DB KETE

BT TaAT O DNA HidE, Ju~F o, B R
YT TuAT T I L, EhETF LN — LD
Yett AR E L RO B L DO

EHPE (FE-ETHENDRHNELESE Homework
WEONRE, B OEB 2ok

AR MDEZE LA X Grading System
LAR—MZ LT 5

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

FEEI5E R E Reading List

S BAR—LR— Websites

B D HR—L_R— Websites of Laboratory
http://park.itc.u-tokyo.ac.jp/jkanoh/

{i5# Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EEZEH Subtitle Leading and Advanced Molecular Chemistry and Engineering IC - 2022[Leading and
Advanced Molecular Chemistry and Engineering IC — 2022]
EF#A Instructor EA)I 2 [HASEGAWA Junya] (BEEEWARFZERT)

L% 8 Other Instructors Emiel HENSEN (Eindhoven University of Technology), Liang ZHAO (Henan Academy of
Sciences), Nino ZAVRADASHVILI (Agricultural University of Georgia), T8 BR[NAKANO
Tamaki](fiERL =W FEFT), I TEMEINAKAJIMA Kiyotaka] (flREERL FAF2EFT), K EF
[SON Tsui](fil iR} 22F 27T), SHROTRI ABHUITISHROTRI ABHIITI(fi A} 2245 72 )

F BFERI Course Type

BASELERE Year 2022 B[4 Z|ZES Course Number 094507
HARS Semester WA EH B {51 8 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6401

1% R =18 Other Information

F—r)—K Key Words
catalysis, polymers with well-defined stereostructure, organotitanium compounds, water purification, COZ2 valorization,
biomass conversion

2% d B4E Course Objectives

Carbon neutrality, waste reduction and energy production are the three major issues that must be overcome to create a green
society in which energy and chemicals are produced by sustainable means. “Catalysis” has made crucial contribution towards
development of our modern society, and it will again play a central role in creating a sustainable future by controlling and
influencing chemical reactions.

Institute for Catalysis ICAT) will organize the lectures providing an opportunity to learn “advanced catalytic technologies to
building a sustainable society” in an omnibus format. The topic of this course includes 1) synthesis, characterization, and
application of advanced polymers, 2) heterogeneous catalysis for the conversion of carbon dioxide to platform molecules, and
3) catalytic valorization of renewable biomass resources for essential chemicals.

FI:Z B4Z Course Goals

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

1. advanced technologies for the synthesis of functional polymers

2. recent technology for water purification using polymer adsorbents
3. the design of metal oxide catalysts for selective CO2 conversion
4. recent development in catalytic biomass conversion

{22 5HE Course Schedule

Course Schedule

1. Synthesis and applications of polymers with defined stereostructure

. Applications of titanium compounds in organic synthesis

. Polymer materials for purification of organic pollutants in water(l)

. Polymer materials for purification of organic pollutants in water(II)

. Principal for design and characterization of heterogeneous catalysts

. Application of heterogeneous catalysts for carbon dioxide hydrogenation

. Smart biomass conversion using heterogeneous catalysts: principal and latest examples
. Lignin varolization using heterogeneous catalysts

CO 1 O U1 v W I

Since the course schedule may be changed, please confirm final schedule.

#HFE (FPE-EE)FONELSE Homework

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

AESTE D E#EL A% Grading System

Grades are judged based on active attendance records and reports at the end of each lectures.

=P ERE D EY Other Faculty Requirements

TX A #FlFE Textbooks

EE i K= Reading List

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G070




B D HR—L_R— Websites of Laboratory

{i§# Additional Information
Other Instructor: Emiel HENSEN (Eindhoven University of Technology), Liang ZHAO (Henan Academy of Sciences), Nino
ZAVRADASHVILI (Agricultural University of Georgia)




F1 B4 Course Title (b4 73 2 [Advanced Chemistry]

B EREH Subtitle Leading and Advanced Molecular Chemistry and Engineering Il — 2022[Leading and Advanced
Molecular Chemistry and Engineering 1l — 2022]
EE# A Instructor ki 4% [IMURAKOSHI Kei] OB ELARF5ER7)

BB Other Instructors | Eric Wei-Guang DIAU (National Chiao Tung University)

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094508
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6401

1% R =18 Other Information

F—J—F Key Words
Physical Chemistry, Spectroscopy, Photochemistry, Femtochemistry

123D H4E Course Objectives

This course aims to assist the students to understand the fundamental concepts for the photochemistry and photophysics—
related phenomena including electronic structures and transitions, potential energy surfaces, radiative and non-radiationless
transitions, energy and electron transfers as well as some photovoltaic and photocatalysis applications related to
photochemistry.

FI:Z B4E Course Goals
To provide the scientific background for the students to understand the basic principles on photochemistry at the molecular
level and further apply these principles on applications of solar cells and photocatalysis.

{2 %5 Course Schedule

1. Electronic configuration and term symbol of molecules
2. Transitions between states

3. Radiative and nonradiative transitions

4. Experimental techniques

5. Applications on photovoltaics and photocatalysis

EFEE (FE-EE)FEDAELS E Homework
The basic parts of a Physical Chemistry textbook covering the sections of Quantum Chemistry, Spectroscopy and Kinetics and
Dynamics.

RAESEMDEHE LA X Grading System

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

=P ERBIE DS Other Faculty Requirements

THR-ZFIE Textbooks

Principles of Molecular Photochemistry, An Introduction,”N. J. Turro, V. Ramamurthy and J. C. Scaiano: University Science,
2009

Molecular Fluorescence - Principles and Applications,”B. Valeur: Wiley-VCH, 2002

Principles of Fluorescence Spectroscopy, 2nd, Ed,”J. R. Lakowicz : Kluwer Academic / Plenum Publishers, 1999

SEE L K= Reading List

SMBHR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.]jp/en/courses/CourseDetail=G072

B D HR—L_R— Websites of Laboratory
http://diau08.ac.nctu.edu.tw/

{i5# Additional Information
Other Instructor: Eric Wei-Guang DIAU (National Chiao Tung University)




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

B EREH Subtitle Leading and Advanced Materials Chemistry and Engineering Il — 2022[Leading and Advanced
Materials Chemistry and Engineering 11 — 2022]
EE# A Instructor ki 4% [IMURAKOSHI Kei] OB ELARF5ER7)

BB Other Instructors | Bin KANG (Nanjing University)

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094509
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6401

1% R =18 Other Information

F—J—F Key Words
Surface plasmon, Single—particle spectroscopy, Transient imaging, Nanolaser probe, Nanoscale ion transfer, Cellular heat
transfer

2% d B4E Course Objectives

This course is designed to acquire basic knowledge and recent advance in the field of plasmonic spectroscopy and imaging,
including the principle of three types of plasmon resonance, single—particles spectroscopy, nanocavity on single particles, and
application on measurement of ion migration and heat transfer at nanoscale.

FI:Z B4E Course Goals

You will be able to;

1. discuss about the basic knowledge about plasmonic photonics

2. give a presentation about the state—of-art spectroscopic and imaging techniques using plasmon
3. give the solutions about the selected nanoscale and single—cell measurements for life science
by attending the course.

{2 %5 Course Schedule

(1) Basics of surface plasmon and plasmonic photonics

(2) Single particle spectroscopy for biological analysis

(3) Single—particle nanocavity and nanolaser as biological probes (SPASER)

(4) Standing-wave plasmon and imaging of chemical hotspots

(5) Energy transfer on single nanoparticle and measurement of nanoscale heat transfer
This course provides overviews of recent research on some topics from (1) to (5).

#FEPE (FE - EE)EOARELESE Homework
To read text books for basic principle of surface plasmon or some chapter of solid physics at undergraduate level is highly
recommended.

BB D EEE LA L Grading System
Assignment on a specified subject regarding to “Recent advance of plasmonic based spectroscopy and imaging” (60%).
In addition, we also consider it as the important factor for assessment how actively students participate in each class (40%).

=P ERBIEDEY Other Faculty Requirements

TX AL #FE Textbooks

15 E EFE 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=G071

B D HR—L_R— Websites of Laboratory
https://chem.nju.edu.cn/_s365/kb_en/list.psp

{i5#% Additional Information
Other Instructor: Bin Knag (Nanjing University)
Required Equipment for a class (Laptop, etc.): Laptop




F1 B4 Course Title (b5 #S[Advanced Chemistry]

EEZEH Subtitle Leading and Advanced Materials Chemistry and Engineering I[IA - 2022[Leading and
Advanced Materials Chemistry and Engineering I1IA — 2022]

EEHE Instructor kit 4% [MURAKOSHI Kei] (K2R B2 5287

{84 8 Other Instructors | B[ FHFHLINOGUCHI Hidenori) (& - M EHFFEMEHE), A FZ[OKAMOTO Akihiro](#)
B MBI FERERE)

F1 BFER| Course Type

BASELEE Year 2022 B EIZFE S Course Number 094510

HARS Semester AR E W Bi{sr 87 Number of Credits 1

B XA Type of Class =i FERER Year of Eligible Student ~

& ¥El VSR Eligible Department/Class

F2731)2%'a—F Numbering Code CHEM_ELCOM 6401

## R ZE 18 Other Information

F—r)—K Key Words
Electrochemistry, Electrocatalysis, In situ surface probe, microbial extracellular electron transport (EET)

23 B4E Course Objectives
This course is designed to acquire basic knowledge in electrochemistry, such as electron transfer, electrocatalysis, microbial
extracellular electron transport (EET), and in situ surface probe techniques for the research in energy conversion.

FI:Z B4Z Course Goals
Students will gain not only knowledge of electrochemistry, which form the basis of surface electron transfer which is important
in energy conversion materials. Also acquire problem—solving ability for exploring functionality of materials.

2 £ 51E Course Schedule

(1) Basics of electrochemistry

(2) Electro transfer reaction, Electrocatalysis

(3) In situ surface characterization methods

(4) Microbial electrochemistry for membrane protein analysis

(5) Application of electrochemistry for pathogen sensor and biofilm disinfection
This course provides overviews of recent research on some topics from (1) to (5).

EHPE (FE-EH)EDRHNELESE Homework

To read text books for electrochemistry at undergraduate level is highly recommended.

ARl D EHEL AL Grading System
Assignment on a specified subject regarding to “Recent energy conversion systems at solid/liquid interface” (60%).
In addition, we also consider it as the important factor for assessment how actively students participate in each class (40%).

=P ERBIE DS Other Faculty Requirements

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

SEZ 5 E K™ Reading List

BMBAR—LR— Websites

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

WREDHR—LR— Websites of Laboratory

https://www.cse.hokudai.ac.jp/lab/1010/
https://www.nims.go.jp/students/en/research/category02.html?csrt=256831576339222729#noguchi0 1
https://www.nims.go.jp/students/en/research/category06.html?csrt=256831576339222729#0kamoto01

{i5#% Additional Information




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EEZEH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IA — 2022[Leading
and Advanced Biological and Polymer Chemistry and Engineering 1A — 2022]
EH{E# 8 Instructor W Fnis [SAKAGUCHI Kazuyasu] (BB 22657)

H LB Other Instructors | Adrian SEROHIJOS (University of Montreal), 8t 2 RIKAMADA Ruil(B A 5E0%)

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094511
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6401

1% R =18 Other Information

F—J—F Key Words
protein evolution, microbial evolution, drug resistance, fitness landscape, protein engineering, evolutionary biology, population
genetics, stochastic processes

2% d B4E Course Objectives

1. To establish protein evolution as a dynamic process that is a consequence of both biochemistry and evolutionary biology

2. To establish how protein evolution is affected population structure and ecology of microbes

3. To introduce state—of-the art protein engineering approaches to study the genotype—phenotype relationship in microbes

4. To introduce integrative models of microbial evolution derived from protein biophysics

5. To demonstrate the application of these models in predicting how microbes evolve resistance against antibiotics and how
viruses evolve against antibodies

FI:Z B4E Course Goals

1. To achieve an appreciation protein evolution as a dynamic stochastic process

2. To appreciate how protein evolution is govern by factors at different scales of biological organization (sequence, 3D
structure, cellular system, population dynamics, and ecology)

3. To appreciate the state—of-the art experimental techniques in protein engineering, microfluidics, and microbial evolution

4. To appreciate how emerging integrative models of protein evolution are applied predict how bacteria and viruses evolve

{2 %5 Course Schedule

Lecture 1: Fundamental concepts in protein and microbial evolution

Readings: Berhstein et al. Curr Opin Struct Biol. 2017, 42:31-40; Serohijos et al. Curr Opin Struct Biol. 2014, 26:84-91;
Serohijos et al., Biophys J. 2013, 104(3):L.1-3.

- Fitness landscapes

- Mutational drift, selection, and population size

- Emerging universal results in protein evolution

Lecture 2: High—throughput protein engineering to determine adaptive fitness landscapes
Readings: Fowler, Nat Methods. 2014, 11(8):801-7; Fowler, Nat Protoc. 2014, 9(9):2267-84.
- Deep mutational scans (Comprehensive mutagenesis, selection, and next—gen sequencing)

Lecture 3: Predicting the evolution of microbes against antibiotics and of viruses against antibodies
Readings: Rotem, Mol Biol Evol. 2018, 35(10):2390-2400.

- Integrative models of protein evolution

- High—throughput evolution in droplet-based microfluidics

Lecture 4: Chromosomal single cell barcoding to determine the dynamics of microbial evolution

Readings: Lerner, Biorxive (https://doi.org/10.1101/571505); Levy, Nature. 2015, 519(7542):181-6; Venkataram, Cell. 2016,
166(6):1585-1596.

- Single—cell barcoding

- Clonal interference

- Microbiome evolution

- Integrative models of protein evolution

- High—throughput evolution in droplet—based microfluidics

Lecture 4: Chromosomal single cell barcoding to determine the dynamics of microbial evolution

Readings: Lerner, Biorxive (https://doi.org/10.1101/571505); Levy, Nature. 2015, 519(7542):181-6; Venkataram, Cell. 2016,
166(6):1585-1596.

- Single—cell barcoding

- Clonal interference

- Microbiome evolution




EEEE (FPE-EE)EDHNELS E Homework
Read the articles in the “Reading List”

RAREEM D EZEL A X Grading System

Assignment on specified topics regarding “protein evolution” and “microbial evolution” (60%); Student participation in class
discussion (40%)

fh I BIED E Y Other Faculty Requirements

THX AR #F]E Textbooks
None

AEEERE Reading List

Reading list:

Berhstein et al. Curr Opin Struct Biol. 2017, 42:31-40; Serohijos et al. Curr Opin Struct Biol. 2014, 26:84-91; Serohijos et
al., Biophys J. 2013, 104(3):L1-3; Fowler, Nat Methods. 2014, 11(8):801-7; Rotem, Mol Biol Evol. 2018, 35(10):2390-2400;
Lerner, Biorxive (https://doi.org/10.1101/571505); Levy, Nature. 2015, 519(7542):181-6; Venkataram, Cell. 2016,
166(6):1585-1596.

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=G056

HREDHR—LR— Websites of Laboratory
https://wwwchem.sci.hokudai.ac.jp/ biochem/
http://www.serohijoslab.org/

{i§#% Additional Information
Other Instructor: Adrian SEROHIJOS (University of Montreal)




F1 B4 Course Title (b2 Rz ¢ [Advanced Chemistry]

SEEREH Subtitle X TR A MER]EZIF—[Career Management Special Seminar]

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

B # B Other Instructors

1 HFE3I Course Type

BASEEEE Year 2022 BFMEIE|ZFE S Course Number 094512
HARS Semester WA EH B {7 Number of Credits 1
REMRE Type of Class i FERER Year of Eligible Student ~
& EFEl VS X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELCOM 6400

1% R =18 Other Information

F—r)—K Key Words
¥ WFERTRE, FyVT 82, B -~ RUANEE

123D BH4E Course Objectives
(1) BB DDA DR O DR 7 2 — 1§ 2 BR8] 12N TD,
()T —~BED I T Ty RERDAZICE T DM E B 515,

FI:Z B4Z Course Goals

() EEREFEMDZRL, o HOOFEM LN O/ B I2H in PR - FEER) B E 2@ U CREBAICBE 5-Tx 5,
(2) 2O E . BHOEM (38 4) LR E S I T — < IZIEELIAD D,

(3) AR 59 DL b1, TN —T BE~DELED KNSR,

12 % 51E Course Schedule
5 AT o0a=yh(#EHEMFEL=y N IZHT R T 5,
DOE¥ETRERU—F —LLTERLCE-R%F (LiBE ALP BEHIZ) 1215, BRFM - Fr - ¥ OB R DR (60
)
QFANHRICBAT A EEEFATIZ T, ROT—IZBL T =7 ay 7 U CTEE (60 47)
(1) BRI (2) FRBEITH LI % 138 DERICIZ B 7))
@1, 2[a] B (fE A ik (R -Fge - A ) | 2023/3 12740 —T v 72 T7E

KB DT — (£ [A] 205 ], 426[a])
H1E IANIOWT S/ T NA—TT—7 T—riay 70 B LIRS
wolnl RFrFlc oW, BARRE - &R =L ¥ —
Falm HETABOMIERH], Al
AR hEH B OB S| Rl
H5El FLEOMHH A0 - AR
Holnl U—riayTOFELd ¥ ary—v T AT —vHRL

A B EO LAM ORI #, Bl AR W UIZ#EE Ll TR E T D,
KTE TOBNMEIEARLTHN, FEITIVA L TAL (AT VYR DSIG [ &5, RIS TEA L TA > DI TORED
AHEMEN B D,

#HEPE (TE-EEHEDABESE Homework
BESNEF—U —RICEATAEEL —WHHn, UV—2ay P THRHT —< IS OWTER T8k, HANCHE - B8L Tl
ZE,

AR MDEZE LA X Grading System
(DFAEREEE(20%) | Q) FRTFRREIZ RT3 A BGHLR I (G U SR IR BLEFRAR ED)(30%), ) REI DI N —T T 4 A1 ar BL O
JL—FT— 22 F51F A E EREERRME - B ENARE)(B0%). (DL R— el DO N (Q0WIZ L - TR %,

=P ERBIE DS Other Faculty Requirements
V=T 2770l NEDFNTOTT ABINE BT D20, L& BEHIR 95/ GetErnd s,

TX AL HFE Textbooks

EE i K= Reading List

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

B D HR—L_R— Websites of Laboratory

{i§# Additional Information

A& LR A LSRR v U T = R A NRFRIEI T —) 1 (1 A& 503, LB IR 2 A OS2 gL 35,
V=TT Iar T NE ARKEROBREETHEN TS T ABINE LRI T B0, 2GR EHIR T 5 Al REERH 5,
BT 0y T 2O O L WRR R R4 TRl a A L3 58 I Y BE OWNHENLE, 2R O%EG1E ELMS 2L T




YHEB NSRS EEKT D,
- BRI S ORI TR B ELMS 2/ L TIa 22,
XA TA TR D56 1% Microsoft Teams & Miro (2 THEfii 45 F & Th D,




F1 B4 Course Title (b5 EE #5[Advanced Chemistry]

EE=TE B Subtitle FE YT —ZF}# [ Practical Data Science]

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

B # B Other Instructors

1 HFE3I Course Type

BASEEE T Year 2022 BFMEIE|ZFE S Course Number 094513
HARS Semester WA EH B {7 Number of Credits 1

B ¥R Type of Class =i FERER Year of Eligible Student ~
WREF} 25X Eligible Department/Class

+>131)>4'3—F Numbering Code CHEM_ELCOM 6400

18 R E1H Other Information FRYEEE il B—BR(RR)D4c 7HTI—)

F—J—F Key Words
FBY AR, FEREY TasF0 0 LT —ar, FRUT TR

23D H4E Course Objectives

Society 5.0 (ZE2»>TNIHIETLHHT, HBMNOILT —F AT ADFE FIEE LA % (DUt BT THES 328 Litdd
%) TEBANFEDRRDHINTND, #ERFEEETO T BB AL EED T T T ERESERIL TWE728 | KEFREIZTT
AT IV VIR DHE %% T TEI NS REOHEMZFITHEA T —ANFIET 5, ZOFEL, BIRFRIZBITS
F—HYP A AT HHROE DL T MR FEIC KB AT N (Tas T T T =AY AT A FIE, W
B AT T U N YN 2T A9 E BIZICT 5, AT, BUEOHF N H TR - AX UL, T —F A= R
DAXNVENZHZET, a2 B C—F —Z78 > THB XD AHIZE > THHUNTlY,

FI:Z B4E Course Goals

1. 7 =2V AT ADHETFIEE PR LIZH R T, FHETEDIITRD,

2. T =AY AL AEFRFIET DR, MWEEHET L7 EEZFON, EETEHI0125,

3. T =AYV AT ADFH TR o TR RAERITNT TRIE T AHEMTE O T TEBI5107%,

2 51E Course Schedule

AR, 10 FLL EICh0 7 — 2 A2 T A AN L TR S CE IR B B —BR A4 (BD4e 7h 7 I— Itk
RSB T —F 7 —r—X BUTRE A KRR B BEER TN RFERFERBL S AT MMEREEISERE &
B#E#EZ S ERBER PR TR REMHEER ) 2L ERaae U CIRIEL , EiEREL T2,
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T2 EHLET2 2,

2=y N T =AY A AR . 7 17307 (D (Python AFH)

2=y h2: 7By I 7@ (HIERESC, 7 —2 D)

2=9h3: T —H P AT AFIEO IR KO (BT VL, R REE)

2=y T —EY AT AFIEOBRSF - FERQ (Bk 2 7o BE T Ve D FEIETTIR)

2=yh5 T AP AT AR DM EE B (a2 MERL, 70l T LT AR, HAHERR)
HE~OREOUR—T T T LB T—a))

2=y k6 —ADF, TN —TRIIA T 2=V Ty Eh R, FEhRE R T — T R R

2oy N T =T OE, TV T —a BRI OVERK

o=y TN O EM ., LT —a BRI OVER

2=y R SN —T IS LB T ar i, R, HEERTE,

#HEPE (TE-EEHEDABESE Homework

SRR ARRRETIIEA PC 235, FIEEEZETOT, REFTITUERY 7 =T (& TR 2 A A—/L LT
Bz &,

TEE OFEFEITERL ., FERINIZK DL T2b DIZOW TR, FbIR-> T REOBIUEZABIRE TR 528,

2=y ROTRELET VBT —ar ONBINEBEEZLIZWEAIL. TNE T LT BEOBRITER B ETIZ
T 2I91292528,

R E DR (A=A T RLR) 13, IREPITHAT D,

AESTE D E#EL A% Grading System
OFEPICHEShAEEIEEOEINIEH T2,
HSNIZNE O EMME RS L OTRERRIE G, 72, HSHIZ A28 L GER N OB E 2 7MW 2,
QI N—FU =228 B0 — LT L ADFERE T LB TF—ar3 5, FOREE. f8EDEITNTER% 12T 3,
THSNIZEBHIOWT, BERR E DAV FIT 1, SHTAE RO EfetE, ERORERIE S - D00 & M2,
AR S 2FIE X, O 40%, @23 60%E92,

fh S EREIED &Y Other Faculty Requirements




AR —MYER PR T Y E VXY AT 0T T L5 KRR OBRELET DAL T 0r T 2B IME BT o700, 2t i
HIRRT D ATREMED DD, ek U LR O E 1T ELMS 2/t L CTHLS BB 3B A & 4856 5,

T AL -ZF 3 Textbooks

EZIEERE Reading List

B BAR—LR— Websites

HREDHR—LR— Websites of Laboratory

{i5#% Additional Information




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

ST H Subtitle FHHET o AT 58537 2022[Chemical Process Engineering 2022]

EHE# B Instructor % 28 [ITOH Hajime] CRFBE T 20F2257)

LB Other Instructors | I k(& HFEKE)

1 HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094551
HIR8 Semester AR EM BAf7 % Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

+—")—F Key Words
RIS S8 - AL R A - i e - UG R

23D H4E Course Objectives
BHROABCFEBIOZORED 5 EICBWTE, BYRICHDIRFBLUN DL E DT RO Z R T ERMETT, K
FEFTIEL FET 1,2 R 13-18 RO ILHRENTI s—BLW p-7 my /i LM EEND) O MALEHRE S AT AL FIZB D
T BEREMERE R 78 A AR T vy L BIR Tl - VT R Ao TV T 70 8 OS2 B L 71412, T o
E%@Jcﬁ B DR SOGNEE iR L TR OET, B4 THEBRITHR LD DLDO R Y7 20O Y B fiumof
*é%AEJZ{K%*?DﬁT%$/T*+{K% CBWTHHASN TWDZNOED EREOREEZ RIS TTHEO, MFFENEDONE ST EEZDHE
LT, AP CTOEBBEE B L OB imE e L F O IEL ATV ET, SAEINCIT B DR E O LA Tt A T AIRE LT
ILR—FERRLET, ZHUTEY, AR OFTRE, EOINTREBDNFILFOEZRE RS> TODINEHLD S ETAA—Y
TELIDNRNITEHIZLITHVER A,

F| 3% B4§ Course Goals
JEFRICB T D 2O A STHEOME AL O DN & RN ERARL . 2 AR A U R AT 208012705
&,

12 % 5HE Course Schedule
”1@ A g R ST SR A b A
% 2-5 [0 &Kam(1,2,13-17 KRt H)
% 6-7 [\ e AR ILELSE B ST DD R Y 7 A
8 E ARHHES

#HEPE (TE-EEHEDABESE Homework

EETCRIE LA LR ONBFE AR L GEREED ET,

Fo, R CIIR ORI O TR i L a it A AT ZEAFEEL CTELET O T, el BT, 2D
AR SCORFFEIC I\ TURIE AT TE~IEBA T2 L <7227, Z D IEBE D72 i 2] ~AUE RV, 34 A7
NRCHIELEBAREMIZE DLHWBHEOMN, 2% 2 CIRIEIOF#ZICHm T2 L,

FEST M D E#ELF L Grading System
K BIOFEIED FTITH/INT ARD 1 55(20%) - A FTHE 2L R — MBOWIZ L i AE & FEAM L =97,

=P ERBIEDEY Other Faculty Requirements

TH AR -BFE Textbooks

RFPiakss AL TF 1 o THEL RS -GS BT 8 2 MU BHK BRI il —5h - ERIEE - A BIkE— « LRI (E 5 - 65
AR (i) - B A2 A
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EHIETERE Reading List
HRSERDAEE (Fa—RN T MEESY—X),/W. Henderson(¥)+ = & GR) ALEF A
BRALF~DOAMAD I GERE DAY K BHECE) R s

S BAR—LR—T Websites

AEZEDR—LR— Websites of Laboratory
https://oec.chembio.nagoya—u.ac.jp/

{i5#% Additional Information




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

EEZ=EH Subtitle MBI 3 2022[Materials Chemistry 2022]
H{E# B Instructor FA FiH [AOKI Yoshitaka] (<R T.2A0FSEE)

LB Other Instructors | &)1 SEALOUIN K )

1 HFE3I Course Type

BAEEE Year 2022 s Z1&E-S Course Number 094552
HARS Semester A E B {5188 Number of Credits 1

2% MEE Type of Class s W& IR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6410

## B E 1§ Other Information

F—J—F Key Words
DTEEW, ALFET ok, BoEE, CO2 yBERIN, 4 T-HSRE, JEREAEL, AR, 8L /A2

23D H4E Course Objectives
FIRFTETFT /A TV MR EBME LT CO2 BERE DR, Eeh—R VA7V T e ATB 254U | HIERHL
BCTOMBE CTHLRRFALA S FEIA~OFEE  WEL PO S LRI 2,

FI|3% H4Z Course Goals
IRER BRI T 5 ., I RO E LR e B AR L . £ O MikE Ml 2 D5 #% O ET —~< BRI 74— w74
Do

2 £ 51E Course Schedule
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F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

EEZ=EH Subtitle HEWIRERE B 4y TR RIEE RS 2022[Advanced Applied Biochemistry 2022]
EE#B Instructor /TR ZR7E [OGASAWARA Yasushi] (%R ToA0FFEE7)

$HLBE Other Instructors | 5111 BHFECRAIKT)

1 HFE3I Course Type

BASESERE Year 2022 B £] %S Course Number 094553
HARS Semester AR E W Bi{sr 87 Number of Credits 1

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

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6410

## B EIH Other Information

F—J—F Key Words
KR, AR, BER, DOSHEE, A

23D H4E Course Objectives
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F| 3% B4§ Course Goals
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{2 % 5@ Course Schedule
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BT D E#ELF L Grading System
PERRE LL AR — N CEMIT 15, LA —MREEICOWTITEEE T 5,

=P ERBIEDEY Other Faculty Requirements

TEX A #F]E Textbooks

SEZ 5 K™ Reading List

S BAR—LR— Websites

MREDHR—LAR— Websites of Laboratory
https://www.hakko.bt.a.u-tokyo.ac.jp/

{ig# Additional Information




F1H4 Course Title Jis bR 2 [Advanced-Applied Chemistry]

B EREH Subtitle Leading and Advanced Molecular Chemistry and Engineering IB — 2022[L.eading and Advanced
Molecular Chemistry and Engineering IB — 2022]
BEE# AR Instructor & BE [ITOH Hajime] (KBt LA JERT)

L% 8 Other Instructors Duncan BROWNE (Cardiff University), B. RODRIGUEZ-MOLINA (Instituto de Quimica),
Alexander SPOKOYNY (UCLA), AfRH {%=I[KUBOTA Kojil (L AHF5ERT)

F HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094554
HIR Semester AR EM BAf7 % Number of Credits 1
REMARE Type of Class i FREER Year of Eligible Student ~
& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6411

## B EIH Other Information

F—r)—K Key Words
organic chemistry, organic synthesis, crystal engineering, organoboron, mechanochemical synthesis

2% d B4E Course Objectives

Organic chemistry is a field of study that is important for the effective use of resources and for supporting people’s
comfortable and healthy lives. In this lecture, leading researchers from abroad and Hokkaido University will give intensive
lectures on organic chemistry fields that have been developed remarkably recently and will be useful for students to have
knowledge in the future. The courses will cover reactions of organic compounds containing boron, structures and reactions of
organic crystals, and mechano—organic synthesis.

FIZ B4Z Course Goals

After the completion of this course, you will be able to know

1. advanced chemistry of compounds containing boron and other main—group elements and their synthetic application
2. concepts and recent progress in mechanochemical organic synthesis

3. design of functional molecular crystals

4. how to plan research based on previous research results and literature surveys.

2 51E Course Schedule

Course Schedule (the order of the following lectures is subject to change)

1. Advanced chemistry of compounds containing boron and other main—group elements I
. Advanced chemistry of compounds containing boron and other main—group elements 1l
. Mechanochemical organic synthesis |

. Mechanochemical organic synthesis Il

. Design of functional molecular crystals |

. Design of functional molecular crystals Il

. Research proposal |

. Research proposal 11

CO 1 O U1 v~ W I

#FEPE (FE - EE)EOARELESE Homework

Students will make proposal presentations and reports.

RAESEMDEHE LA X Grading System

Grades are judged based on attendance records, presentations, and reports during the course.

=P ERBIE DS Other Faculty Requirements

TX AR -HFE Textbooks

FEEISE R Reading List

BHAR—LR— Websites

This course will be provided as part of the Hokkaido Summer Institute., For more information (invited lecturers, course
details, etc.), please visit the website below:,
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G069

B D HR—L_R— Websites of Laboratory

{ig# Additional Information
Other instructors: Alexander M. Spokoyny (UCLA), Braulio Rodriguez—Molina (Instituto de Quimica), Duncan L. Browne
(Cardiff University)




F1H4 Course Title Jis bR 2 [Advanced-Applied Chemistry]

B EREH Subtitle Leading and Advanced Materials Chemistry and Engineering IA — 2022[Leading and Advanced
Materials Chemistry and Engineering 1A — 2022]
E{E# A Instructor 8K &R [TADANAGA Kiyoharu] (KB T 228 52k0)

L% 8 Other Instructors John MAURO (The Pennsylvania State University), NATALY CAROLINA ROSERO
NAVARRO, #a: #EJAINISHIL Junjil(BET-FH=0F2E), /N FI{E[ONO Madokal(FET-EL+

WFFERT)
FIBFER Course Type
BASELERE Year 2022 B[4 2| %S Course Number 094555
HARS Semester AR E W Bi{sr 87 Number of Credits 1
2 EMEE Type of Class s FERENR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class
F2731)24 3—F Numbering Code CHEM_ELCOM 6411
## B EIH Other Information

F—J—F Key Words
International Year of Glass 2022, Glass Formation, Glass Structure, Glass Transition, Glass fiber, Proton Conducting Glasses,
Solid Electrolyte

2% BE Course Objectives

Science and Applications of Glasses —International Year of Glass 2022—

This lecture aims to deepen the understanding of the science and application of glasses in the celebration of the United
Nations’ International Year of Glass 2022.

The lecture will cover basic knowledge of the fundamental features, structure, transition behavior, physical properties and
research methods of glasses, and the latest applications of glasses in the research fields of each lecturer.

This course will be provided as part of the Hokkaido Summer Institute.
Professor John MAURO of Pennsylvania State University will also be in charge of this lecture.

FI:Z B4E Course Goals

By understanding the fundamentals of glass science and learning about its specific applications, students will gain a deeper
understanding of the role that glass materials play in modern life and will be able to introduce new perspectives to their
research activities.

By being involved in the International Year of Glass as a global event through this lecture, students are expected to acquire a
global perspective on their research activities.

$2 % 5@ Course Schedule
Guidance of Lectures and Introduction of International Year of Glass

Fundamentals of Glass Science

lecture 1 Introduction of Glass and Fundamentals of the Glassy State

lecture 2 Structural and Topological Theories of Glass Formation

lecture 3 Composition—Property Relationships, introductory (multiple properties)

lecture 4 Application of structural theories of Glass to glass properties (what can be modeled and what cannot be?)

Applications of Glass Materials

1 Glass fiber and its relationship to structural ordering

2 Proton conducting glass for future fuel cell

3 Sulfide—based glasses for all solid state lithium batteries

#HFE (FPE-EE)FOHNELSE Homework

Review the distributed documents and contents in the lectures, and ask any questions at the next class.

AESTE M D E#EL A% Grading System

Your attitude in classes (20%) and reports (80%) will affect your final grade.

=P ERE D EY Other Faculty Requirements

THX A #F] = Textbooks
No textbook required. Handouts will be distributed.

BB 5 Reading List

Fundamentals of Inorganic Glasses 3rd Edition,/ Arun Varshneya, John Mauro : Elsevier, 2019




Materials Kinetics: Transport and Rate Phenomena,” John C. Mauro: Elsevier, 2020

SWBAHR—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=G062

W32 = D 7R—L~_R— Websites of Laboratory
https://iyog2022.org/

https://iyog2022.jp/
https://www.matse.psu.edu/directory/john—-mauro
http://nanostructure.es.hokudai.ac.jp/eng/index.html
https://www.eng.hokudai.ac.jp/labo/inorgsyn/cover—e.htm

{i5#% Additional Information
This course will be provided as part of the Hokkaido Summer Institute.
Professor John MAURO of Pennsylvania State University will also be in charge of this lecture.




F1H4 Course Title Jis bR 2 [Advanced-Applied Chemistry]

B EREH Subtitle Leading and Advanced Materials Chemistry and Engineering IB — 2022[Leading and Advanced
Materials Chemistry and Engineering 1B — 2022]
EEHE Instructor B 7 [SHIMADA Toshihiro] (K% T 220 52850)

$HABE S Other Instructors | Wenhao SUN (University of Michigan), =i #[MIURA Akiral(T.22H#F7ER%)

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094556
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6411

1% R =18 Other Information

F—J—F Key Words
materials informatics, python

123D H4E Course Objectives

The course provides lectures combined with exercises. In the lecture, basic knowledge of statistical methods and machine
learning for materials research. In the exercises, we start from basic python programming and instruct how to use various
libraries and databases. Participants will understand and experience the flow from data to new useful findings. After the
training, state—of-the—art results will be given by a professor outside (Prof. Wenhao Sun, Univ. Michigan, USA) in the course.

FI:Z B4E Course Goals

1. Understanding the basics of data science and machine learning, especially about terminology.
2. Learning how to use libraries and databases for python.

3. Practical usage of packages for materials informatics.

{2 %5 Course Schedule

1. What can we expect from data—science approach in chemistry and materials science.
2. Exercises of python programming.

3. Basics of informatics and machine learning approach.

4. Exercises using chemical and materials informatics packages.

EFEE (FE-EEFDOAAELS E Homework

Requirement: personal computer equipped with a keyboard and internet connection

Homework: After each day, homework will be assigned. Students are graded based on the submitted homeworks and the final
report.

FEST M D E#ELF L Grading System

Students are requested to submit their programs and results prepared during the course.

=P ERBIE DS Other Faculty Requirements

THX AR #F]E Textbooks
None

EHIETE RS Reading List
Any textbooks or websites on python language, pandas, and pymatgen

B HAR— 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=G063

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

{ig# Additional Information
Required Equipment for a class (Laptop, etc.)
A computer with python installed. Instruction of installation will be given to registered students prior to the course.




F1H4 Course Title Jis bR 2 [Advanced-Applied Chemistry]

B EREH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering IB - 2022[Leading
and Advanced Biological and Polymer Chemistry and Engineering IB — 2022]

BEE# AR Instructor PEEF PRt [ISONO Takuyal (KEEBE L2 ZERT)

$HLE B Other Instructors | Redouane BORSALI (Grenoble Alpes University, CERMAV-CNRS), &3 #3C[SATOH
Toshifumil( T4 92 FE)

F HFE3I Course Type

BASELEE Year 2022 B EIZFE S Course Number 094557

HIR Semester AR E W Bi{sr 87 Number of Credits 1

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

& ¥El VSR Eligible Department/Class

F+>131)>4'3—F Numbering Code CHEM_ELCOM 6411

## R ZE 18 Other Information

F—r)—K Key Words
Self-assembly, block copolymers, nanoparticles, thin films, nanolithography, electronic devices

2% d B4E Course Objectives

The objectives of the course is to give a comprehensive lecture on self-assembly : from theory to experimental procedures and
data analysis — this lecture will describe the concept of self-assembly of block copolymer systems allowing to fabricate
nanoparticles and nanostructured thin films.

FI:Z B4E Course Goals

To date, numerous studies have been made on the self-assembly of petroleum—based block copolymers for potential
applications in multidisciplinary fields, such as nanoparticles for drug delivery, biosensor, nanolithography, etc. Such materials
are derived from fossil resources that are being rapidly depleted and have negative environmental impacts. In contrast,
carbohydrates are abundant, renewable and constitute a sustainable source of materials. This is currently attracting much
interest in various sectors and their industrial applications at the nanoscale level will have to expand quickly in response to the
transition to a bio—based economy. To this end and to meet the challenge of the 21st century, that will hopefully open new
horizons for the valorization of bio—sourced functional materials at the nanoscale level. The goals of this lecture is to give
routes on how to design and develop, using environmentally friendly processes, glyconanoparticles and ultra—high resolution
patterned nano—organized films, obtained via the self-assembly of elementary bricks of plant—based biomaterials
(glycopolymers) for innovative high—added value applications (nanolithography, flexible opto—electronic devices, smart
surfaces,"*).

{22 5HE Course Schedule

1st lecture: Overview of synthesis and characterization of block copolymer
2nd lecture: Self-assembly concept of block copolymer

3rd
4th

ecture: Self-assemblies of block copolymer systems: Nanoparticles (1)

ecture: Self-assemblies of block copolymer systems: Nanoparticles (2)

5th lecture: Self-assemblies of block copolymer systems: Thin Films (1)

6th lecture: Self-assemblies of block copolymer systems: Thin Films (2)

7th lecture: Discussion about self~assemblies of block copolymer systems

8th Seminar: Nanoparticles and ultra high resolution thin films for industrial applications

#FEPE (FE - EE)EOARELESE Homework
Final report regarding to “SELF-ASSEMBLIES BLOCK COPOLYMER SYSTEMS”

BIEE DRI LA E Grading System

Your grade will be determined by how well you demonstrate your achievement of the course goals through
1. Participation to the discussion (10%)

2. Final report regarding to “SELF-ASSEMBLIES BLOCK COPOLYMER SYSTEMS” (90%)

=P ERE D EY Other Faculty Requirements

THX A #F] = Textbooks
Lecture notes in PDF files will be provided.

EZ 15 EE&E Reading List

Developments in Block Copolymer Science and Technology 1st Edition,”lan W. Hamley (Editor): John Wiley & Sons, Ltd,
2004

Structure and Dynamics of Polymers and Colloids,R. Borsali and R. Pecora (Editors): Kluwer Publisher, 2002

3) C. Giacomelli, V. Schmidt, K. Aissou & R. Borsali <Block Copolymer Systems: From Single Chain to Self-Assembled
Nanostructures » Langmuir (Invited Feature Article), 26 (20), 2010, 15734-15744;

4)1. Y. Liao, W.—C.Chen, R. Borsali* € Carbohydrate-Based Block Copolymer Thin Films: Ultrafast Nano—Organization with




7 nm Resolution Using Microwave Energy » Adv. Mater., 2017, First published: 6 July 2017, DOI: 10.1002/adma.201701645).

SWBAHR—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

W32 = D 7R—L~_R— Websites of Laboratory
https://www.cermav.cnrs.fr/language/en/the—teams,/physico—chemistry—and—self-assembly—of-glycopolymers/
http://poly—ac.eng.hokudai.ac.jp/index_e.html

{§#% Additional Information

Other Instructor: Redouane BORSALI (Grenoble Alpes University, CERMAV-CNRS)
The class will be held on campus and/or in real-time web system.

We will announce the details via ELMS. Please carefully see ELMS.




F1H4 Course Title Jis bR 2 [Advanced-Applied Chemistry]

EEZEH Subtitle Leading and Advanced Biological and Polymer Chemistry and Engineering II — 2022[Leading
and Advanced Biological and Polymer Chemistry and Engineering 11 — 2022]
H %A Instructor e ST [SATOH Toshifumi] R T5ARF 220

HL# 8 Other Instructors | Guey—Sheng LIOU (National Taiwan University), B8 FRH[ISONO Takuyal( LA ZER7)

F BFERI Course Type

BASELERE Year 2022 B[4 2| %S Course Number 094558
HARS Semester WA EH B {7 Number of Credits 1
REMARE Type of Class i FERER Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

F2731)24 3—F Numbering Code CHEM_ELCOM 6411

1% R =18 Other Information

F—J—F Key Words
Step—Growth Polymerization, functional polymers, high—performance polymers/metal oxides hybrids, triphenylamine (TPA),
optical, electrochromic, and optoelectronic applications.

2% d B4E Course Objectives

The purpose of this course is to train graduate students to be familiar with the terminologies of polymer science and to be
knowledgeable about polymer research and development. Since polymer materials are central for the current advances of many
industrial areas including plastics/elastomers, conducting materials, optoelectronics, biomaterials, drugs, etc., the young
researchers are required to learn the correlation between polymer structures and emerging technologies. Another purpose of
the lectures is to stimulate students to think creatively and to be able of connecting and integrating their learnt knowledge to
new developments for future academic and industrial research.

FI:Z B4E Course Goals

This course aims to be a comprehensive, authoritative, and general interest to the polymer chemistry and provides the
understanding on (i) high—performance polymers and their representative nanocomposites (ii) specific functionality and its
relations to molecular structures, and characterization skills of these advanced functional polymers.

Get knowledge on (1) How to prepare and characterize the high—performance polymers and their hybrid films via sol-gel
approaches and their related application; (2) A variety of strategies and approaches for obtaining the high—performance
polymers with different specific functions; (3) The characterizations and relationships between the structural units and
functions in the polymer chains and the investigation of some advanced applications in terms of their unique functionality.
Overall, to build up the background in polymers with a structure of distinct functional groups (responsive to a stimulus) which
may consequently express unique physical or chemical properties and additional functions from synthesis to practical
applications; from chemistry to physics (optics and electronics) and different applications.

{22 EHE Course Schedule

1st lecture: Fundamental concept/meaning of polymer chemical structures via different Step—Growth Polymerizations for
building up the background in polymers with a structure of distinct functional groups (responsive to a stimulus)

2nd lecture: High performance and specialty polymers in aspects of polymerization and structural design for various specific
functional materials from synthesis to practical applications

3rd lecture: Strategies and approaches for obtaining the high—performance polymers for electronic, optoelectronic and different
applications from chemistry to physics (optics and electronics)

4th lecture: Polymer/nanoparticle hybrids for optical, electrochromic, and optoelectronic applications

Seminar: lectures: Redox—Active and AIE-Active Functional Materials for Optoelectronic Applications

Covers and summarizes the fundamentals of representative high—performance polymers in conjunction with recent development
of triphenylamine (TPA)-based advanced materials for various optoelectronic applications, such as electrochromic,
electrofluorochromic, and polymeric memory devices that are also appealing to those who are interested in the general areas of
photo—physical chemistry, electrochemistry, polymer chemistry, as well as their practical applications.

EpEE (FE-EE)E0RAELSE Homework
Final report regarding to regarding to “Design, Synthesis and Applications of Functional Polymers via Step—Growth
Polymerization”.

AESTE D E#EL A% Grading System

Your grade will be determined by how well you demonstrate your achievement of the course goals through

1. Participation to the discussion (10%)

2. Final report regarding to “Design, Synthesis and Applications of Functional Polymers via Step—Growth Polymerization”
(90%)

=P ERE D EY Other Faculty Requirements

TX AT} E Textbooks




Lecture notes in PDF files will be provided.

§RE 15 E B Reading List

Design and preparation of triphenylamine—based polymeric materials towards emergent optoelectronic applications (Prog.
Polym. Sci., 89, 250-287 (2019)

Highly transparent polyimide hybrids for optoelectronic applications (React. Funct. Polym., 2016, 108, 2-30)
Triarylaminebased high—performance polymers for resistive switching memory devices (Polymer Journal, 2016, 48, 117-138)

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=G058

AE=E DR—LR— Websites of Laboratory
http://www.pse.ntu.edu.tw/members/bio.php?PID=6
http://poly—ac.eng.hokudai.ac.jp/index_e.html

{##% Additional Information

Other Instructor: Guey—Sheng LIOU (National Taiwan University)
The class is opened on campus and/or in real-time web system.
Please carefully see ELMS.




F1 B4 Course Title e A b4 B 3 2E[ Advanced—Applied Chemistry]

REEHE Subtitle BB IRE Dk
HAEHA Instructor WIS 1A (HABAZAKI Hiroki] (K“E T2#HF%E050)

LB Other Instructors | [LIA HEH[YAMAMOTO Yasunori]

1 HFE3I Course Type

BAEEE Year 2022 s Z1&E-S Course Number 094559
H#i[ Semester 2571 Bi {51 % Number of Credits 1

2% MEE Type of Class s W& IR Year of Eligible Student ~
& EF} VS5 Eligible Department/Class

+>131)> %' 3—F Numbering Code CHEM_ELCOM 6412

## R 18 Other Information

F—J—F Key Words
FLOy B AR, BB A | RFICD

23D H4E Course Objectives
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¥ 5HE Course Schedule
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#FEPE (FE - EE)EOARELESE Homework
B NI R R ETHITHTEY, BN BELEWESBONIEE~yF THMERICOWTHIITHEL, TOHE=E
DEE L FRNTHIENEIZOW T o7 TbabEEiTHzl,

FEST M D E#ELF L Grading System

SEHENTHREEZEOAFLTHERARFIZ OV TORBRMYFEEDOT A ATy Va2 Nl TEEZ RN T2,

75 BE LI RSHOLE 2 — N T, FRIBENTELL L, B BB UI RSO IRAREZEIRL, 50003 <GEBT
&5, R BSBOERATNVEEHEL NS, 1l BBOMEGH LB T&5

=P ERBIE DS Other Faculty Requirements

TEX AR #F]E Textbooks

FEEI5E R E Reading List

S BAR—LR—T Websites
https://phdiscover.jp/alp/, https://www.icredd.hokudai.ac.jp/ja/manabiya

AEZEDR—LR— Websites of Laboratory

{i5# Additional Information
ZIFANBE DI RICHE> TETHE,




