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Fundamentals of Chemical Process Engineering

000000071050 00000020 0000000 00000000200

00000W202000 10003000002 00000000 00000000 0000

00000000 (0)00000000000 (0)000
00000000D0000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
ooooooo

00000000000000000000000000000000000000

gooooo
od o good
0000000000000 00000 NewtonOOOOOONewtonOOO
o0(ooooo) 2 gboboooooboboboooobobobuooooboboboooo

ooboobooooooocoooooogd
00000000000 Fouier 00000000000 DODODODOODOOOO
2 obooboobooobooooooboooboooooooooooooonoo

oo(oooooo

7) oo

000000 FckO0DODOOODOOO0OO0O00OO0O0O00000000000
0o (0ooo) 2

00000000000000000000000000000000000
0oooooooOo 00000000000000000000000000000000000
0o ! 0000000000000000000000000
0oooooooo 00000000000000000000000000000000000
ooo ®>  opopooooooooo

00000000000000000000000000000000000
Jonnn ! 0000000000000000000000000000000
ooooooooo 00000000000 (0000)000000000000000000
ooo > Jooooooooooooooooo

oobooobooboooboooooobooobooobooooooooooonoo
1 oobooobooobooobooooooboooboboooooooooooooDoo

gooogooooo

od
goooooo
boboooobaboboobooobobobuoboooboboboooa
ooboooboooo 2
obooooo

o000 oobooO0oO0@ooooboobooboobobo2001d
O000MooDo00oooooooooOoOr Transport Phenomena (2nd Ed.) " (R. Bird, W. Stewart and E.
Lightfoot, Wiley) D D000 (00D ) D OO0DODOO0OOO

gooooo

000 URLO
gogooobooooboboobobooobbbooobbooobbooobLbbooobbbooobLDbbooobboo
gobobooobbooobbooobbooobobuooobbuooobbooobbooobbooobbUoo
gooboooboooboobbogoo 7yoooOoOo0O0oOoO0O0oOOoO0oDOO0O0oDOoO0oDOoOoDOOOoDbDOOoDbOoOobDbOn
goobooobooo



0ooo 1 (0Dooo)

goooo

71120

Physical Chemistry | (Frontier Chemistry)

000000071120 00000020 O0ODOOOO0O ODOODOOOOO200 OOO0OOOW202

000002 00000000 ODODOOOOODOOOOOO ODOOO OOOOOoOoOoo (o)

goooboooboobgoooooboobooboobobobobooboobooboboobooob o
gbooobooobobbobooboobobooboobo

gobooboooboobgooboboobooboobooboboobooboobobooboobon

gboooogn

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
ooooboooboobobooboobooboboboboobo

googooo
go oo goood
gboooboobobobobooboobooobooboobooobooon
ooooooon
oooo 1 oooobobooooobooooomoobooooboboooooo
ooooboobon
ogoooboobobooboobmobooobooboobobooo
ooooog 2
gbooobooboobon
oboooobobooooobobo@oooboboooooboooooDo
o0 -00bboobgooboobobobo0o -obooboobooboboo
goooogn 3
oooobo0ombooboooboobobobooboooboobobooo
goooboobon
gbooobooboboboobooboobooboobooboooon
gboooobgo 3 gbooobooboboob -oobooboobobooboobon
oooonog
ooooboobobbooboobuoo oobooboboooboobo
oooooooo 3 gooobgo -gbooboboobooboobobooboobon
gboooboobobmoobooboobon
ooooboobobobobooboobooboboboobooobooob
ogooooooo 2

ooooboobobooboon

googon

00000000000000000000C000MmMO00 20000 0000000000000 O0000
00000000000000000MMA45670 00000000000 40000000000000
00067800 110000 (11.1-11.11)0

gobobmoobooboboobooboon

000 URLDO

gooon



gooon

71110

0000 1oo00ogd
Organic Chemistry | (Frontier Chemistry)

0d0dooO0ogdr7io 00000020 DOO00ODO0OD ODODOO0O0D00100 ODDoDoOoON2DOOOO2
gooobooob oboboobobo bobb boobuoobo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
oodooOOooo0ooOoOoOoOoooOoOoOopDoOoUOOooDocOoICc o 2000000 30DboOoOODOOO
oooooooo lgooooooooooooooooobboooooooooDo

goboobooboobooboobooboobuooboobon

gooooo
gooooo
oo oo goood

oooooc 3 goooboobobobobooboobooboobooboobooob
gogd
ooooboobobobobooboobooboboboobooobooob

oooobooobo o0OnOO00OD0OO0DODOOODOO0ODOODOODOOOOOObOOOD

gpoooogn 3 obooobooboboboboobuooboobobobooboooboooon
gooobooobobo
gboooboobobobobooboobooobooboobooboon

ooooboobo ooooboobobobobooboobooboboboobooobooob

O 3 ooooboobobobobooboobooboboboobooobooob
gooooooog

ogoooobogoooo gboooboobobobobooboobooobooboobooobooon

goooobooobo 2 gboobgobooboboobooboobooo
ooooboobobobobooboobooboboboobooobooob

ooogooooo 2 obooobooboboboboobuooboobobobooboooboooon

goooboobooboboboobooboobooooboo

0O O 0O 0O O Organic Chemistry (9th edition, T. W. G. Solomons and C. B. Fryhle, John Wiley and Sons, Inc.) (2007
).

gooon

gooogoo

000 URLO

ggoobobboogooobboogoobbbuooooonobboooobobbooooboboboooon
goo

10



goooo

71130

000D (0000)
Inorganic Chemistry (Frontier Chemistry)

000000071130 00000020 DOOODOOD ODODOOOO0ODOO0200 ODOOOON2D0O00O00O2
00000000 00000000 0000 ooooooooooo (0)ood

goooobooobooboobooboobooboobobobooboobobbobooboobooDobo
gboooboobooboobooboobooboobobboobooobuoobo

goboobooobooobogooobooo

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
goooogon

gooooo
oo oo goood

goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon

JHuen 4 gboooboobobobobooboobooobooboobooboon
ooooboboboboooboono
obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob

JoHEn 4 gbooobooboboboobooboobooboobooboooon
g

Qo000n 4 ooooboobobobobooboobooboboboobooobooob
gooooooog

ooooooon 3 gboooboobobobobooboobooobooboobooobooon

gboobgobooboboobooboobooo

ooooooooooOoOoooo0oooooO0oooOo0040@ooooO0obOobOOoobOoDboOoo
0000020080

0o0o00o0O0b0o0o0O0oO0obOOoU0O0b0o0oOo0oO0bO0o0OO00obOD0ObOOU0 bDODUOoOOoDbOobb2002t O
00000000 000O000ooo20040

goooboooboobooooobooboobon

000 URLO

goooooon

11



gooon

ooboooboogon

71140

Analytical Chemistry (Frontier Chemistry)

000000071140 00000DO20 OODOOOOO ODOODOOOOO200 OOOOOW202

gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobooboobooboobobooboobon

goboobooobooboboooboobooboboobooobgon

gobobooboobgooooboobooboobobbobooboobon

gooooo
oo oo goood

Qooooc 3 obooobooboboboboobuooboobobobooboooboooon
gbooobooboobobobobooboobon
Bronsed 00 0000000000000 OOOOO pHOOOOOOOO

oooon 5 ooooboobobbobooboobobooboobooboo
ooooboobobbooboooboobobooobooboobon
goooboobobobobooboobooboobooboobooob

gooogo 3 gboooboobobobobooboobooobooboobooobooon
gboooboobobooboobobobobooboobo
ooooboobobobobooboobooboboboobooobooob

Qooooc 4 goooboobobbooboobooboboobooboobon

goooboobobobobooboobooboobooboobooob
googoon

0000 O Danid C. Harris: Quantitative Chemical Analysis (W.H. Freeman, 8th Ed., 2010)

OD0O00O0ORA.Day,J., AL.Undewood (00 ,0 O ):00000000(000 )(OOO)

gooooo

000 URLO

gogoogn

12



goooo

71150

0Oooooool(ooon)
Elements of Polymer Chemistry | (Frontier Chemistry)

000000071150 00000020 DOOODOOD ODODOOOO0OD0OO0200 ODOOOON1IDOOOO2
00000000 00000000 0000 oooooooo (0)oood

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboooobooboooboooboboboobooboobobboboobooboono

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
oooooooboobooo

gooboboooboooboobobobooboooboobooboboboobooobo

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gboooboooboobooboobooboon

googooo

g guo goood
ooooboobobobobooboobooboboboobooobooob
2 ooooboobobbooboooboobobooobooboobon

oboooboobobooboobonbooo
gboooboobobobobooboobooobooboobooobooon
gbooboobobbobooboobooo
ooooboobobbooboooboobobooobooboobon

gogd 2 goooboobobbooboobooboboobooboobon
gbooobgooboboboboobooboooobooboon
gboooboobobobobooboobooobooboobooboon

googoobogooog
gooooooo

ooooooon 1

oooobooon 1 ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooobooobooo
oooooooo 1 goooboobooboboboobooboobooooboo
goooobooobo 1 gbooboobobboboobooboooobooboon
oooobooobo goo0fdbO0obo0o0ooOob0obooooOOobooboOo 200bb0O0bDODO
g 2 goooboobobbooboobooboboobooboobon
O0000O0O0O0O0OO0OO0O0O0ODOO0OO0OO0ODOOO0OOO0OO Hory-HugginsO OO
goooogoooba 2
gboooboobooog
gooon

goobo@ooobooboomoooomooboobobooobDooboobobDbooO oo oo
ooomobon

gboooooboooobOobooooOobOoboOoooOOobOOoOobOOobDOobOoOUooOOoDbObD IDUbooooo
gooobooobobooobooon

000 URLO

gooon

13



gooon

71320

Oooodoogo
Mathematics of Chemistry (Frontier Chemistry)

000000071320 00000020 OO0O0O0OOOO ODOOOOOODO200 ODOOOOOO 1000002
000000020000 ODOOO0OOOO0O ODOOO DOoOOooooOoooo (o)

g0o0oo00ooOo00oOoo00oDoOOo00oOoOo0o0oDo00bOOIROCOOODODOOONMROOODOOOODOOO
0000000000 FT-IR..OFT-NMR...0000O0O0O0OOOOFTOOOOOOOO Fourier TransformationO O O O
gbobooboooooooboboboboobooooboobobobobobooobooboobobobobooboboon
goooboooooooobooboboboboboogoboooDoboboboboobOobobDobobobobobooog
gobobooooooooboobobobooobooooooobooboboboobooobooboobobOobOobobobooog
gboboobooooooboobobobobooooooobooboobobooboon
gbobooooooooboboboboooboooobooboobobobobooobooboobOobobOoboooboog
gboboboooboobooboobobo

obobobooooooboobobobooobooobooooboboOobo

goo0oCo0oQoOoOoOoOoOoO0OoOoO0OoU0Uo 3o ooooooooooooooOoooog
gbooooodaobd

goooboo
oo oo gogo

goooano 1 vtbooooooboobobobooobooooboboboboooon

gooogooo 1 gboooooooooboobobobooobooooobooboboboooobooo

goano 1 gboooooobobobobobooobooobooboboboobooooo

gooogooo 1 gbooooooobooboboboboooobooobooboboboooooo

Q0000 1 gbobooooobooboboboboobooobobobobobooobooon
oon

gbobobooooog gbooooooboobobobobooboooobobobobobooooon

RN ! oo

Qooooooooo gbobooooobooboobobobobobooooboobobobobooobooon

1 gbooooooboobobobobooboooobobobobobooooon

I oo
gbobooooobooboobobobobobooooboobobobobooobooon

goooano 1 gbooooooboobobobobooboooobobobobobooooon
oo
gbobooooobooboobobobobobooooboobobobobooobooon

goooano 1 gbooooooooboboboboooooobooboboboobooooo
oo

FT-NMRODOOOO 1 FI-NMROOOODOOOOOOOOODOOOODOOOODOOOODOOODO

Qooooo 1 gbobooooobooboboboboobooobobobobobooobooon
oboooooooobo

100 1 gbooooooboobobobobooboooobobobobobooooon

oo

gboboboboooooooboobobobobooooo

gboooo

00000000000 ADBOOOOOO AOBOOOOOOOOOOOOOOOOOOOOOOOOOOO
000 URLD

gboood

14



goooo

71350

Oooooolgoooon
Frontier Chemistry Laboratory I(Frontier Chemistry)

00000007130 00000030 0000000 OO0OoOoOOoooogo30s500
oooooobooooboboooobono ooooovy
goooooobooobooboobooboobuoobobbooboobuoob booboobo boobo
goobooboobooobgoobgoo
goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
0000000000 0b00D00ooO0bOo0oO0bO00D00oDOD0oO00D0oDO00D0oDO0bO0 AODO
goooboobo0o0o BOOOOOOOODOODOOOUODOODOODOODODODOUODOODUOODOODODOOAD
oooobOobo0oobOoboooooOobooboDOobO BOODODOODOUOOO BODOOOOD AODO
gooo

goooboooboooobooboobo
gooobooobooobooboobuooboobobooboobooboobooboooboon .

gooooo

g guo goood
ooooboobobobobooboobooboboboobooobooob
gpogno 6 ooooboob obooboboobooboobobooboobo
googo
O000000000O0 [ ***kkkksrrrssxx
oooobog 6 0000000000 0bO0mOoDbo A0

oooobooboboboboooboobooboobooo
O000000Grignasd0 00000000000 OOODiels-Alder 00O
goooboobobobobobooboobgoobooooboo
oooobgon 9 ooooboobobbobooboobobooboobooboo
OO0O0OO0OODNAOCOODOOOODODOOODOODOUOOODOOO
gooobgoboobooooboobooon
ooooooOoooooOoob@moon BO
ooooboobobbooboobuoobobooboobooboo
ooooog 9 ooooboobobobobooboobooboboboobooobooob
goooboobobbooboobo -obooboboobooboon
goooboobgon
goooobooobo gboooboobobobobooboobooobooboobooboon
oogd 1 goooboobobobobbobouoobooboobobboo
O0d0OooO00ooOOooOoUobDOo0oOoOooD cogoooodoboooooo

goooboobgon

ooooog 12

gogoooo 3

goooo 6

goobobooboobooooooobooboobooboboobooboobooobooboo.
googon

goopooo200000000OOO0O0O0oDOoOoO0OoooOo IDbDooOo IDooOoUobDOoo Iboo3sogo
ooooooonmooooc noooooooooooooooo NoooooooOooDbooooDoo
goon

000 URLO

googon

15



gooon

71360

Oooooo noooood
Frontier Chemistry Laboratory Il(Frontier Chemistry)

000000071360 OO0 O00O0D0O30 0000000 OO0ODOOoOOoooogoo30s500
oooooobooooboboooobono ooooovy
goooooobooobooboobooboobuoobobbooboobuoob booboobo boobo
goobooboobooobgoobgoo

ooooomoooboobooooooboooooboobooooboooobobOoooDoboo AoOog
ooooooo0oBOOOODBOOOOOOODODOO AODOOUOODOOOODDOOOODO

gobobooboobgoobooooboo

ggooooboooooooboooooboboooooobooboboooooobooog .,

gooooo
oo oo goood
oooooooooooboo™oog Ag
ooooog 6
gboogboobobboboobooboooooboo
OO00000dCGrignad0000000000O0O0DOO0ODielsAlder00O
googood 12

goooboobobobobbobooobooboobobooo

gpoooogon 9 gboobooboboobooboobooboobooboooon
OO0O0O0OO0DNAODODOODOOOOODOOOODOOOODOOO
oooobooboboooboobuobobo
oooOobOobo0oooobobo™ooo BO
goboobooboboobooboobooboobooboooon

ogoooog 9 gboooboobobobobooboobooobooboobooobooon
gboooboobobobooboobg -gboobobooboobon
ooooboobon

gooood 3

goooboooobo obooobooboboboboobuooboobobobooboooboooon
gogd 1 goooboobooboboboobooboobooooboo

ocoooooOoooooOoobooOoobo coooooOoobooooo
oooon 6 ooooboobon

ooooboobooboooboon
0000000000000 0[O ****xxkkxxk
gbooobgoobooboboobooboobooboo

oogono

gobogbooboobgoobooooobooboobooobobooboobooboooboooboo.
gooono

gooooo20000000DOOoOoO0OoDoOoOoOoooOo IobDooOoIDoooobDoo IboosboOoo
goooooo nooobo noobooooboobooooDobo NnooobooobobobboOoDOoDbo
ooon

000 URLO

googon

16



oooon(oooo)

goooo

71190

Physical Chemistry Il (Frontier Chemistry)O

00000007110 00000 D0O30 UOOOO00O OO0OooodOooDilpoo oobooooo1

0dopoo200000000 OOO0ODOOO OOO0O DoOoDboo<bo =00

gooobooobooboobooboobooboobobooboobobobobooboobooo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon

goooogo

goboobooobooboooobooboobuooboboboboobooboobobobooboobon

RN
gooooo
oo oo goood
Qoooooooo goooboobobobobooboobooboobooboobooob
3 gbooobooboboboobooboobooboobooboooon

Jo0 oboooobooooooboooooboboomooog
ooooboobobobobooboobooboboboobooobooob

goooboooobo obooobooboboboboobuooboobobobooboooboooon

gogd 3 goooboobobobobooboobooboobooboobooob
gooooboooog

oooobog 1 ooooboobobobobooboobooboboboobooobooob

gpogno 1 gboooboobobboboobooboobooooo
gboooboobobobobooboobooobooboobooobooon
gbooboobobooboobooboboboobo-oboobon

Jobnn 3 ooooboobobboboooboobobboboooboobo -0
gooon
goooboobobobobooboobooboobooboobooob

guo 3 gboooboobobobobooboobooobooboobooobooon
gboobgooboboobooboooboboo

gooon

000000bO0o0D0Db00D 400000000000DOO00DOODOO0OmM9Y0 1100 0D0ODOODO
00000 oO0bO00000O0bO0o0ob00bO0bOoOobO0om210 2500

goooo@OoobO0oo0oooO0obOooooo Ibobobooogooboo.

000 URLO

googon

17



gooon

71170

OoooNnoooooo
Organic Chemistry Il (Frontier Chemistry)

0ooooogdr7ii70 000000D0O30 UO0OOO0O0O OO0O0OOOoOO0DO200 ODooOoOooOoo1
0dooo200000000 ODOOUODOOOO OOO0O DOobooogo

gooboomooboobobooboobooboobooboobooboboobooboobobo
oooooooooooboboooooboooooooonNoooobooboOobDobooooDbobo
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooooooog

ggoobobooooobobuooooobbooooobobboooooboog

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gboooboooboobobooboooboobo

googooo
oo oo good

gboooboobobobobooboobooobooboobooboon

oooobog 3 ooooboobobobobooboobooboboboobooobooob
oooobooboboo

goooobooobo O00000000O0O0O00O0O00O00Fredd-Crafts0 00000000

gooogo 3 gboooboobobobobooboobooobooboobooobooon

ooooboobo ooooboobobobobooboobooboboboobooobooob

ooooo 3 Wittigo OO0 oooooooooooooooooooooooooo
goooboobobobobooboobooboobooboobooob

oooooooo 3 00000000000 ODOOClaisen-Schmidt 00 O Michae D00 00O
gboooog

ooooboobobobobooboobooboboboobooobooob
2 obooobooboboboboobuooboobobobooboooboooon
googoog

goooobgooog
oooobgno

0O O 0O 0O O Organic Chemistry (9th edition, T. W. G. Solomons and C. B. Fryhle, John Wiley and Sons, Inc.) (2007
).

gooon

gooogoo

000 URLO

gogoogn

18



goooo

71220

Ooooooogoodno
Instrumental Analytical Chemistry (Frontier Chemistry)

000000071220 00000030 0000000 OO0O0ODOOOO0O0100 0OO0O0OO0Ow202

gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon

gooon

goboobooobooboboooboobooboboobooobgon

gobobooboobgooooooobooboobooboboobooboobon

gooooo

g

ud

ggod

oooobooobo

obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
gbooboobobooboobooo

gpoooogon

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
gboobooboboobooboobooboobooboooon
gboooboobobobobooboobooobooboobooobooon
gboogobgn

oooooo

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
ooooboooooooboooopHODOOOODODOODODO
gboooboobobobobooboobooobooboobooobooon
gbooobgoobon

0000 O Danid C. Harris: Quantitative Chemical Analysis (W.H. Freeman, 8th Ed., 2010)

00D D O DouglasA. Skoog, F. James Holler, Stanley R. Crouch:Principles of Instrumental
Anaysis(Brooks/Cole, 6th Ed., 2007)

gooob0mooboooboobm

000 URLO

googon

19



gooon

71200

DOoooooon(oooo)
Elements of Polymer Chemistry |1 (Frontier Chemistry)

000000071200 00000030 U0O0O0OO0OO0 OO0OOOOO0ODO200 ODOoOOoOOO1

goooo200000000 ODOO0ODOOO OOO0 DOODoOoOgOoDooooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
googobooboobooboobooboobooobobbooboobooboobobooboobOon
goooboooboobgooobooo

goobogobooobooboood

ggooboobobooooobobobooooobbooooooobobbooooboboo

gooooo
oo oo goood

Qoooooon 5 goooboobobobobooboobooboobooboobooob
gboogboobobooboobooboboobooobo

ooooboobo 1 oooobooboobobobbooboooboobooo

Qoooooooo 4 obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooboon

JuHn ! ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon

oooooo 3 goooboobobobobooboobooboobooboobooob
gooobgooboboobobo
00000000000 Db000O00O0bO00QQedODODOOO

Job 2 oooobooboboboboo

googon

gobo@mboooboobo™@moooboboooobomobooobooo

oooooobOooOoobOobooooobOooOo  Ibooboobobooooo

000 URLO

gooon

20



goooo

71180

0Oo0ooo0o0ooo (oooo)
Biorelated Material Chemistry (Frontier Chemistry)

000000071180 O0OO00O0ODO30 UO0OOO00O O0OOoodOooDilpoo oobooooo1

000ooo200000000 OOO0ODOOOO OOO0 DOUObOOoOOoO<O>000<0>00

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooobooobooboboboobooobooboobobobooboooboobon

gggobobobooooobbboooobbboooonoobobooog

goboobooobooobooboboboboooboobuooboo

googooo
go oo goood
ogoooog 1 gboooboobobooboobgooo
ooooboobobobobooboobooboboboobooobooob
JuHn ° oooobooboobobbooboooboobooo
Qoooooooo . OO0OoOoOODNAOODOODOOOOUODOOOO RNAODOOODODO

gboooboobobooboobgooo

goooooooDooOoOoOoDboOo sgboguoobooo

gooono

gooooo

000 URLO

gogoogn

21



gooon

71210

Ooodoouoodgo
Introduction to Statistical Thermodynamics (Frontier Chemistry)

000000071210 00000030 UO0OOO0OO OOO0OOOOO0ODO200 ODOoOOoOOO1
0d0ooo2000000030000 OJODODOOOOD OODOO ODbooOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gbooomoooboobobboboobgoobooboboobooboooboobboobooboon
googooog

goboobooboobooboobooboobobboboobg

ggogooboobooogoobooooooobobooooobobboooobbbooooobobbooog
RN

googooo

go oo goood
gboooboobobobobooboobooobooboobooobooon
gbooobgooog
ooooboobobbooboooboobobooobooboobon
3 obooobooboboboboobuooboobobobooboooboooon
goooboobooobg
gboooboobooboboobooboobobooboobooboobo
ooooboobo 3 ooooboobobobobooboobooboboboobooobooob
oooobooboboboboo
goooboobobobobooboobooboobooboobooob
gbooobooboooboobgooo
ooooboobobbobooboobobooboobooboo
ooooboobobobobooobon

goooogn 2

goooobgooog
oo

ooooooon 3

ogooooooo 3

goobobooobooboobobooobooboobon

ooo0obOobo0ooOob0obbD 40000DbD0O0O0O0ODODOOmO40500

ooooooboOoo ibooboobobooobooboooooo

000 URLO

gooon

22



goooo

71240

oooo(oooo)
Physical Chemistry 111 (Frontier Chemistry)

000000071240 00000030 000O0OOO0 DO0ODOOOOO0100 oOoDooOoOoOo 3

000002 00000000 ODOOODOODODO OOOO OO0O0000<O0>000<0>0(0)

goooboooboobooboboobooboobooboboobooboobobbooboobOon

goooogn

gobobooboobooboobooobuooboobobooboobon

goboboooboobgoobooboooboobooboobobooboobo

gooooo

g

ud

ggod

gooogo

obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
goooboobobbobooboobgooo

goooobgooog

ooooboobobobobooboobooboboboobooobooob
ooooboobobooboobooboboooboobooboo -
obooobooboboboboobuooboobobobooboooboooon
gooobooobobo

gogoo

gboooboobobobobooboobooobooboobooboon
ooo00dDbO -oob0oboooMobOO vVvBOODODODOODOODOODOODO
ooooboobobobobooobooobooo

oooobooobo

goooboobobobobooboobooboobooboobooob
gogd

ooooogon

ooooboobobooboooboobo™@oooboobobooo
ooooboobobobobooboobooboboboobooobooob
g

goooboooboooboooo

000oOo0o00ooOoO0UooCo 400000 O00O0DOOO00O0ODOOOmM132415170 00000
0000000 80UiUibooODmoooooU0obDboOoU0O0DOoO0oO00ms9,10,11,13,14,15,180

gooooc@ooooooooogOnmoooo IoDmgooo noboooooogooooo.

000 URLDO

gooon

23



gooon

71230

Ooooigooooad
Organic Chemistry |11 (Frontier Chemistry)

000000071230 00000030 0000000 ODO0ODOOOOO0200 oOoooooo 3
gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

gooboomooboobobooboobooboobooboobooboboobooboobobo
od0ooOOooO00ooOOoOoOo0ooOoOoOoOoDoOoUOOoDoOoOolgomMg 2000000 3000003000
ooooooooomooooooooooooooooDoOoooDbooOooOboOooooOobOOooboo
gooobooobooboboobooobooboobobooboobobobobooobOoon

ggoobboboogoobobbooooobbbooooboobooogn
goboboooboooboobobboboooboobo

googooo

go oo goood
Op -00000CO0O00O0COO0O0DOOB -ooO0oDboOoUOboDbboodg
2 gboooboob -goboboobooboobobooboobon

goooogoooba

gogd
ooooboooboobon
obooobooboboboboobuooboobobobooboooboooon
ooooog 2
googo
gboooboobobobobooboobooobooboobooboon
goooogooobo 2

goggbbobboogobbobboooobobobogao

goooboooobo
goooobooobo 2
oooooooo
ooooboobo
oooobooobo 6
oooooo

gogobobobooooobobboooobobooooooboboooon
ooooboobobboboobooboobobooboooboobo

gboooboobobboboobuoobooboobooboooboooon
gbooobogooobobo

O O 0O 0O O Organic Chemistry (10th edition, T. W. G. Solomons and C. B. Fryhle, John Wiley and Sons, Inc.)
gooono

gooooo

000 URLO

gobobooboobooboobooobuooboobobooboobon

24



goooo

71330

OOooo(ooog)
Coordination Chemistry (Frontier Chemistry)

000000071330 00000030 0000000 DO00ODOOOO0O0100 00ooogwao2
000002 00000000 ODODOOOOODO OODOO DOOOOoOoOoO((o)ooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobooobooboobooboobooobo

goobooboobooboobooo

gooboboooboooboobobobooboooboobooboboboobDooboobobDbobDoobLOon
0000000000000 0000000000U0L0dOODUDUD0DODOD0D0D0DODODODOODoDOoOooOo
goon

googooo
oo oo good

gboooboobobobobooboobooobooboobooboon

oogono 3 ooooboobobobobooboobooboboboobooobooob
gooon
goooboobobobobooboobooboobooboobooob

gooogo 3 gboooboobobobobooboobooobooboobooobooon
gbooobgooboboobobo

oooooo 3 ooooboobobobobooboobooboboboobooobooob
gboooboobobboboobuoobooboobooobooon

ooooc 3 gboooboobobobobooboobooobooboobooobooon
gboooog
ooooboobobobobooboobooboboboobooobooob

dO0oOoooooo obooobooboboboboobuooboobobobooboooboooon

gpoooogon 3 goooboobobobobooboobooboobooboobooob

gbooobooboboobgoobonboo

ooooooooooOoUoooOoOoUoOoooU00oOoOoOo0 040 UOoDOOoUOU0DbOODOOObDODbOOO
0000020080

000000b00D00DO00D0000bO0o0DO0DLO00D0DO0bODO0DOO0 000D 0O0DOD20020

ggoobbobboooooboboooooboog

000 URLDO

gooooon

25



gooon

71260

Ooodoouoodgo
Advanced Instrumental Analysis (Frontier Chemistry)

000000071260 00 0O00D0O30 00O0O0OO0O0O ODOODOOOOO100 OO0O0OO0OwW202

gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

gooooooboobooboobooobooboboboobooboobobboobooboombobo
gooobooboobobooboobooboboobooboobobooboobooobooboo
gboooboobgoobooboobooboobooboboboboobuoobooobon

gooboboobooboboobooboobobooboobon

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon

ooooboooboobgon

googooo
go oo goood

gboooboobobobobooboobooobooboobooobooon

gboooobgo 4 gboooboobobobobooboobooobooboobooboon
ooooboboboboooboono
obooobooboboboboobuooboobobobooboooboooon

oooooo 4 goooboobobobobooboobooboobooboobooob
gbooobooboboobgoobonboo
ooooboobobobobooboobooboboboobooobooob

oooooool 2 ooooboobobobobooboobooboboboobooobooob
goooboobon
gboooboobobobobooboobooobooboobooobooon

qooooool 4 gboooboobobobobooboobooobooboobooboon

gogobobobbooooobobboogooboboooobooboboooon
ooooogon

goooboooog
ogoooog

goooboobobobobooboobooboobooboobooob
gbooobgoobooboboobooboon

0000 O Danid C. Harris: Quantitative Chemical Analysis (W.H. Freeman, 8th Ed., 2010)

0000 O Douglas A. Skoog, F. James Holler, Stanley R. Crouch: Principles of Instrumental Analysis

(Brooks/Cole, 6th Ed., 2007)

gobobmooboobobobooobooboobom

000 URLDO

googon

26



goooo

71300

ooood |
Polymer Chemistry |

000000071300 00000030 DOU00ODOOD ODOOOUO0D0O0100 ODDOoOoON1IDOoOoOoo2
goooboob oboobobo boob booboobuoobo

oooooOomooogobo ioooboooooo NooobooooooboboboobDoboooooDboo
oooooooolgobobooooobooooooboooooboooobobooooDobooomog
gooobooobooboobooboobooobo

gooobooobon

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
googon

googooo
go oo goood
oooo 5 O000O0O0O0O0O0O0O0O0O0O0O0OO0OO0O Zieger-NattaD OO OO OO OO
gbooobdoobooboboboobooboobon
ooooboobobobobooboobooboboboobooobooob
goooobgo 2
googooboooboboo
gboooboobobobobooboobooobooboobooobooon
oooood 3
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
goooog 3
obooobooboboboboobuooboobobobooboooboooon
gboooboobobobobooboobooobooboobooobooon
gogo 1 gboooboobobobobooboobooobooboobooboon
oooobogon
obooobooboboboboobuooboobobobooboooboooon
ooooog 1
googoog
gooon

gobomoboooobooobmuooooooo

goooooooooOoOoOobooOoOoOooo IooooUOoDoOoOoOoDoOoOoOo NDoooogoobooo
g

000 URLO

gogoogn

27



gooon

71290

oooooo
Chemical Biology

000000071290 00000030 0000000 ODO0O0ODOOOO0O0200 O0OO0OO0OwW201
0d0ooo200000000 DOOOODOOO DOOO DoOoOoOoooogOo<g =00

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
goo00dooO0obOo0ooOOobOooboOooOobOboOooOoboooDpbSOObOoUOODObDObObOObDODbDOOOn
gboooboooboobobobooboobooobooo

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
gooobooboobobbooboobooboooo

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
04000200001000000000000DO0O000DOOOODOOODOODOOOODOOOODO
gooobooobooboboboobooobooo

gooooo
oo oo goood

gooogo 2 gooobooboobooboobooobo

g 1 gbooobgooboboobobo

opogono 1 oooobooboboboobooobooboobooboo

gpoooogon 2 gboooboobooboboobooboobooo

oooooco 1 gboooboobobobobooboobooobooboobooboon
oooobooobg
obooobooboboboboobuooboobobobooboooboooon

gogd 1 goooboobobobobooboobooboobooboobooob
gooobgoobobbobooboobgoooooboo

oogono 2 goooboobobobobbobouoobooboobobboo

Qo000 5 obooobooboboboboobuooboobobobooboooboooon
googoogn

goooobooobo gboooboobobobobooboobooobooboobooboon

oogono 2 ooooboobobobobooboobooboboboobooobooob

googon

0000000000000 0O0O0O0O0OD0O0O0OO0TheCdlOOODODODODODUDODODODODODODODODODODOODOO
goooobooooo

googooo
000 URLO

gooon

28



oogooon

goooo

74040

Organic Material Synthetic Chemistry

000000074040 O0OO0O0OD30 UODOOOO0O ODOODOOOOO200 OOOOOW202

0dooo200000000 ODOO0O0OOOO ODOO0 DOOODOOUOODOOO<O>00DC0od

oooooooooo-moobooobooboooobobooooobooboobobobooboDoboooo

gooobooogon

gobooboobooobgon

gobooboooboobooboobuoobooboboobo

gooooo
oo oo goood
gpogno 1 goooboobobboobooboobooobooobooobooobo
gboooboobobobobooboobooobooboobooobooon
goooogoooba 2
gogd
ooooboobobobobooboobooboboboobooobooob
gpoooogn 4 obooobooboboboboobuooboobobobooboooboooon
googo
gboooboobobobobooboobooobooboobooboon
gooood 4
oooobooobg
gpogno 1 NMR,IROOOO0OO0OOODOOOCOO0ODOO
gboooboobobobobooboobooobooboobooobooon
gogono 2

gbooobooboboboboboobooboobooooboo

0 00 0O O Organic Chemistry (9th edition, T. W. G. Solomons and C. B. Fryhle, John Wiley and Sons, Inc.) (2007

).
ooooo

oooooo
000 URLO

googon

29



gooon

71340

goood 1
Polymer Chemistry 11

000000071340 00000030 00DO0OO00 DO0O0ODOOOoOO200 O0OO0OO0Ow201
000002 00000000 ODOOOOOOO ODOO0OO ODOOO0OOoOoOoo Q)

ooooomooooboobo i obooogobooo nNobooooobobooooDoboooobobooooo
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
goooboooboobobooobouooboobuoobooo

ggooooobood

gooboboooboobooboboboboooboobuoobobobobooobo

googooo
go oo goood

ogoooobogoooo gboooboobobobobooboobooobooboobooobooon

g ! gbooobdoobooboboboobooboobon

oooobooobo ooooboobobobobooboobooboboboobooobooob

gogd 4 goooboobobbooboobooboboobooboobon
gbooobooboboboobooboobooboobooboooon

oooooon 4 gboooboobobobobooboobooobooboobooboon

ooooboobobobobooboobooboboboobooobooob

oooobogooo

goooboobobobobooboobooboobooboobooob
4 gboooboobobobobooboobooobooboobooobooon

oooobooobo

gogono

gboogbooooboobon
ooooo 2 ooooboobobobobooboobooboboboobooobooob
gooooon

goobooooboobgooboooobmooboobmooboboooboobooobooboo

oooooobooooboobooooobOobo | DboooobOoboOoooDOobDooo NBoooogooboo
gooo

000 URLO

gobomoooboobooboboboobooboooboboo@obooobooobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goooooobooboobobooobooboobooboboooboo@WooobooDbooboob
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
gbooobooobooboombobooboobooboboobDoobooboobooboboobooD
googobooboobobooobooboobooboboobooboobon

30



goooo

71270

Ooooodddoooooono
Frontier Chemistry (Frontier Chemistry)

000000071270 00000040 OO0O0OO0O0O OOOOOOOO30 400 O0OOOOO A2-307

000002 00000000 ODODOODOOODO OOQOO OO0O0O0O0O0O0g((o)yooooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
00000000000 00DOCO0O0O0DO 13000 14:30014:450 16150 200000000000
o00e0UdlbobOOOOODOOOODOOOO

goboobooboobooboboooboobooboobo

ggoooobooooobobooooobbooooooobobboooobobobboooon

gggogoo

oo

goood

goooogoooba
goooo

gboobooboboobooboobooboobooboooon
gboooboobobobobooboobooobooboobooobooon
gbooboobobobooboobooboobooboobooobob
ooooboobobobobooboobooboboboobooobooob
oogon

ob-oobgoboo
goooogn

goooboobobooboobgo -booboboobooboon
gboooboobobobooboo -0oobooboboobooboon
gbooboooboboobooboboo

goooobgooog
O

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
goooboobobobooboobgoobonboo

gogoboooogad
opogono

gbooboobobobooboobooboobooboobooobob
oooob boobooboboobooboobooooboobo
ooooboob .oobooboboobooboboboboooboon
gooobooobooobono.

goooobooobo
oo

gboogbgoobobbooboobgoobobooboobon ..ooo
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
oo .

goooobooobo
g

goooboobobobobooboobooboobooboobooob
gboooboobobooboobgooo

googono

gooono

gooooo

000 URLO

gogoogn

31



gooon

71280
oooogo
Advanced Seminar on Science in Industry
00000007280 00000040 O0DODOO0O0O DOOOOOODO30 400 ODOOOOO A2-307
0oo0dpo200000000 ODODOODOOOD DOOO DODOOOoOoDOooooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboooboobooboobooobo

0000000000 0O00D 13000 14:30014:450 16150 20000000000000O00 60ODO
gooobooobooboboboobooobooo

ggoobbobbodoooobobbuooooboboboogo

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gooobooobooboboobooboobobboobooboobobbooboobooboboo
googoogooo

googooo
g guo goood

oooobooboboo@boobobobooboooboobobooo

JuHn 2 ooooboobobooboon

Qoooooon 5 goooboobmoboobooboboobooboooboboo
gogd

ooooboobo oooobooboboo@boobobobooboooboobobooo

O 2 oooobooboboo

oooooooo 2 OO0000oo000OOOobDooOoOoooogooLoooooo

gbooooooo 2 gbooobooooooobmoboooobobooooboooo

opogono 2 ooooboobobmooboobooboboooboobooo

goooooooboooo

gooobooobooobgooo

googooo

000 URLO

gobobooboobooboobooboob

32



goooo

72000

0000 00o0ooodoao
Physical Chemistry | (Fundamental Chemistry)

000000072000 00000020 O0O0O0OOO0O OO0OOOOOO200 O0OOOOw2Oowl
0dooo200000000 ODOOOODOOO DoOgo
O0o0ooOooo(0D)yoDoooomooO<O >00

gooboboobooboooobooboobobbobooboobobboobooboobooboo
g

gobgoboooboobooboboobooboobo

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
googon

googooo
oo oo goood

g 2 gbooobgoobooboboobooboon

ooooog 3 ooooboobobooobooo

goooogn 2 goooboobobboboobooboobobooobooo
gboooboobobboboobuoobooboobooboooboooon

JoHn 3 gobooboboooboobgooo

ooooooo 4 oooobooboboboboobooboobobobobooobooob

goooboooboooDg

goobobooobooboobo™@moooboobooboobDoob0o@mobobobooboDoobDoon

googon

goboobooboobooboobooboobobobobooobdg

000 URLO

goobgboobooboobobooboobooboboobooboobobboobooboon

33



gooon

72010

0000 lo00ooooad
Inorganic Chemistry | (Fundamental Chemistry)

000000072010 000000D0O20 OO0O0OCOO0O OOODOOOOO200 ODODOOONIDOOO 312

ooopoo200000000 ODOOODOODOO DoOoo

00000000 00D0O0<O>000<0>00000

ooooooobooo lobooogbooooooboooobobOOoooobooOoobobDOoooOoo

goooboobooboboobooboobobboobooboobobooboobooobooboo

gooooOoOoo0Od-000000000000000000000000000000000000o

RN

goboobooboobooboooobooboobobboboobooboobobo

goooooooooOooooboooooooO0ooOoo0obooooDbDooooDooOoOoNobDoobooo

gooobooobooobgoobooo

googoo

oo oo goood

0000000000000 O0OO0O0OO0OO0OO0OOOOOOBronsted O OO
gooobuooboboobooboobooboooboooboobo
Bronsed 00000 0000000000000 LewisOOOOOOOO
OO0000O0PessonO0O0D0OOOO0OOOOOODOOOOODOOOODO
oooobooboboboboooboooboobobobooboooboooob
ooooog
goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon

ooooomsog 4 gooobooboboboboobuooboooobooboobooon
oooobooboboboobooobooboboooboooboor oo
gooobog" bobooboooo
goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon

4 gbooobgoobobooboobgoobooboobooboooon

oooobooboboboboooboooboobobobooboooboooob
ooooboobobobobboobooobon
LewisO OO OODODODODODODOOOODO0OO0ODODODOOOOOOOOO d-od
goooboobobobooboobgooobonboo
d00O0OD0O0000000000000000000000DO0O0O000
oooobooboboboboobooboobobobobooobooob
gooobgo boboobooboobo” booboobooboo
oo

oooobom4n00 3

oooooomy
go

oooobo8noo U

dO0ooooooo
ooooooooi9 2
g

0000DMmO00ooO0mMoOoooonoP. AtkinsO T. Overstond J. Rourkeld M. WellerD F. Armstrong O O
00000oo0Do0ooooOoooooooooo (2007)
ggooboboboooooobobboooooooog
ggogobobobooooobobbooooobobbuoooobobobooa

000 URLO
ggoobobbuooooobobtbooooobobbuooooob bbb bbb bbooOoo
07000000000000(O0DO000)00D0OO0O00DOOOO0ODOOOOODOOOODOOOO0O0
0o0ooooooooooobooooooobbodoooooobooogooobooooooa

34



goooo

72020

0000 lo00ooooad
Analytical Chemistry | (Fundamental Chemistry)

000000072020 00000020 00O0O0OO0O0O0 OOODOOOOO200 OOOOOwW2010wl
000002 00000000 OOOODODOOODO OOOO O0O0O0O00O<0>000<0>000 (0)

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gboooboobgoobooboobooboobooboobobooobooboobon

gobobooboobgoobobooobooboobobbobooboobooobobo

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
goooooobooo

googooo
go oo goood

gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon

gooood 3
ooooboobobobobooboobooboboboobooobooob
ooooboobobooboon
ooooooboopHOOOODODOOOODODOOOODODOOOO
gboooboobobobobooboobooobooboobooobooon

goooo 4

gboooboobobobobooboobooobooboobooboon
ooooboooboobon
obooobooboboboboobuooboobobobooboooboooon

gogo 1 goooboobobobobooboobooboobooboobooob
gbooobooboboboobooboobooboobooboooon
ooooboobobobobooboobooboboboobooobooob

ooooo 1 ooo0dbooo0o0ooboDOoboU0ooOobopHOODODODOODODO
oooobooobooog
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
gooon

gooood 3

gooooon

000000000 000000MO00C0000000@MO00001920MO0000000 :0000
IDOO00000 (000 2005)

googbooobooooboooo
000 URLO

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooboooooo

35



gooon

72030

DOooo I (00oooon)
Organic Chemistry | (Fundamental Chemistry)

000000072030 00000020 00O0O0OO0O0O0 ODOODOOOOO0100 OOOOOwW2010wl
00000200000000 ODOODOOOODO OOOO OO0O000O000mooooooog (o)

goooboooboobooboboobooboobooboboobooboobobbooboobOon
od0ooOOo0oO00ooOOoOoOo0ooOOoOoOOoDoOoUOOoDoOoOoOooDoIoDmbD200D0C000 300000 10
oooooogooooo Icogooo0ooboo0ooOooOoooDoo00oDooOooDooOoOoDoo
goooooobooobgon

ggoobbobooooobobuooooobobood

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
goooboooogon

googooo

oo oo good
gboooboobobobobooboobooobooboobooboon
1 ooooboobobobobooboobooboboboobooobooob

goooogooobo

gooogo
oooobooboboo
goooobooobo gbooobooboboobooboobobooboobooomo
goooogon 2 goooboobobbobooboobgooo
ooooboobobobobooboobooboboboobooobooob
oooobooobo ooooboobobobobooboobooboboboobooobooob
gogd > obooobooboboboboobuooboobobobooboooboooon
googo
gboooboobobobobooboobooobooboobooboon
JuHn 2 ooooboooboobo
Qooooon 4 OO000000O0D0O0O0OO0ODOSNAIODOOOO sSN2000O0ODoOod

El00000 RRO0CO00O0ODOCOOODOOOOOOOOOO

O O 0O O O Organic Chemistry (Clayden, Greeves, Warren and Wothers, Oxford University Press, 2001)

ooooooooooooboobo bJoobooo,bobob0ooD0boUooobooboOobDOoboo;obo
000020090

gooooo
000 URLO

ooo0ooobob0 20000000000DO0000DO0ODOOO0ODO0ODOODODODOODOODODO

36



goooo

72040

OO0oo I (oooooaoon
Mathematical Method in Chemistry | (Fundamental Chemistry)

000000072040 OO0O00O0DO20 O0ODOOOOO ODOODOQOOOO0O1I00 ODOOOOOOOOOOO
0dooo200000000000000O0COO000DOOOOO0ODOOOODO
00o00o0o0oO0OO0OO0O0O0D U000 DOooooooo(o)ooo

00000000O0O0OQ0OO0O0OQ0O0OOO0OO0O0OU0OOOQOODOOO,0D000 ,Fourier00 , LaplaceD O OO OO
goooboooboobgooobgono .

gobobooboobooboobooboobooobob.

goooooooooOoOoooOoOoOoooOooOoOooOooOoOooooooDoo NDoooomooooon
goooogooo.

gooooo
00 ogd gogog
ooooooooo 1 goooo0o0oO0oooooooooooboooooooooon.
goooogdg 1 gooooogooooouooooguoooogg .
ooooooooo 1 gooo0o0o0o0ooooooooboooooooooooooooooo
gooono goooooog.
goooooooo
. 1 gooooooooooooooooooo.
Aalals 1 O0000o0o00o0oooo0o(D0oo000ooo0ooooooooo
Oodoooo)ooooooooooooooooo.
00000 (0000 )00 ,000000D00000Dooo0oooDod
oooo 3
gopooog .
) Fourier DO DO OO ,Fourier DO O OO , FourierO O ,00 Fourier 0O
Fourier 0 O 3
(FFTHYOODODOOOOOO .00ooooog.
Laplace0 0000 ,00000000 Laplace0 0D O0OO0ODODOOOO
Laplace 0 O

O0oooooao .

ggoooboobooooo .

oooooooooooooooo(boooo ,0000), 0000000 (0oooob ,000),000
O 0000 Fourier-Laplace0 0 (0000 ,0000)

oooobOobo0o0O0bO0obO0o0ooO0bOo 0obUobo AUBODODOODOO AOBOOUOOODOODOODOO
g .

000 URLOO

o o o

37



gooon

72050

Do0o0ooooo(boooood
Introduction to Advanced Chemistry(Fundamental Chemistry)

000000072050 00000020 OOO0ODOOD ODODOOOODOO100 ODODOOON2DO0OO0O00O2

goooboodob oboboobdo bobbo boobooboboomobooboboobooboobo

goooboooboobooboboobooboobooboboobooboobobbooboobOon

gooobooboobobooboobooboboobooboobobooboobooobooboo

gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo

gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo

oboooboooboboboboooboobo

oooobooob oooboobobooobooboobobooobo

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon

gooobooobooboboobooboobobboobooboobon

googooo

g guo goood
ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
3 goooboobobobobooboobooboobooboobooob

gogooooogd

JoHn gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboomoooboo
obooobooboboboboobuooboobobobooboooboooon

goooobooobo goooboobobobobooboobooboobooboobooob

guo 3 gboooboobobobobooboobooobooboobooobooon

gooobooooooobooooooboooomoooboon

ooooboobobobobooboobooboboboobooobooob

obooobooboboboboobuooboobobobooboooboooon
3 goooboobobobobooboobooboobooboobooob

gogooooogd

ooooogn
gboooboobobobobooboobooobooboobooobooon
ooooooooooobmoboooo
ooooboobobobobooboobooboboboobooobooob
goooboooobo obooobooboboboboobuooboobobobooboooboooon
goooobooobo goooboobobobobooboobooboobooboobooob
ogoooobogoooo 3 gboooboobobobobooboobooobooboobooobooon
u O0O0OO0O0OOO0OOOO deNOx— SCROOOOOO0OO0OoOoOooomoo
oogd
gooogo 2 201100000000 000DOC00O0DOo00ooOoooOoooon

gobooboooboobooooobooonb

gooobooobooboobooboobo

gobobooboooboon

000 URLO
oo0ooooOoOooooOoOoobo20110co0d0ooo0oooooo0ooooooDoOoUOoDoOooOoDoo
gboooboobobbobooboobobooboobo

38



goooo

72230
Ooooooooioboboooogd

Fundamental Chemistry Laboratory |(Fundamental Chemistry)

000000072230 00000030 O0000DO0O0O0O ODODOOOODODODOO30 500
000000 30000000 60206030802 odOOOO7
ggooobooboooooobobbodoooobboobooo bbobhbooooo bogoo
gooobobbooooobbbooon

goooboooboobooboboobooboobobooboobobboboobooboobobo
g@ooobooboomoobooboobmooboboboobooboooboobobobooboob
gooon

gooooooboooboobooboooboobobboobomobooboboobooboobobo
goooboobooboobooboobooboboobooboobobooboobooboboo
googobooooo

goooboooboooboobobooboobuooboboobooboobooboo

googooo
oo oo goood

obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob

ogoooobogoooo gboooboobobobobooboobooobooboobooobooon

u 18 gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
oooobooboboboboo

goooobooobo 18 gboobooboboobooboobooboobooboooon

g oo

0000000000 00BeckmannO D OO OO0 OOO0OOO
18 Grignard O O O Wittig O O O Diels-Alder O O O Friedel-Crafts 0 O O Aldol

googoobogooog

- gbooobooboobobbooboobooobon
gboooboobobobobooboobooobooboobooobooon
o040000000000CO0OO0ODOOOODODOOOOODOOODOO

ooooboobo ooooboobobobobooboobooboboboobooobooob

O 1 o000bO00o00bO0bO0o0bOObD Xoboooobooooooobo
goooboobobooboobuooboboooboobmoobooo
goooboobobbobooboon

goooobooobo gboooboobobobobooboobooobooboobooboon

O ! oooonog

goboobooboobooboobooboobobboboobooboboobooboobonboo
g

goboobooboobgoooonooo
0d0doo0o00ooO0o 20000000000 DCOO0O0OO0ODOCOOO0ODOOOOD
000 URLO

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
goooboooboobobobobooobooboobobbobooboobob

39



gooon

72240

O0o000oooOonooooooOoo
Fundamental Chemistry Laboratory II(Fundamental Chemistry)

000000072240 00000030 000O0OO0O0O ODOODOOOOODOO30500
000000 30000000 60206030802 000007
googoboooboobooooboooboobobb boobobbo oobo
gooobooobooboooooboob

gobooboobooobooooboooboobo@ooobooboomooboobooomoobo
gbooobooboobooboobooobooboooon

obooooooboooobobooooobooogobooboomoooboooobobobooDOobooo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
goooooooo

goooboooboobooboboobooboobobboobooboobooboo

googooo

oo oo good
goooobooobo 18 gbooboobobobooboobooboobooboobooobob
O oo

OO00000000000OBeckmannOO OO OOOOOOOOO
18 Grignard O O O Wittig 0 O O Diels-Alder O O O Friedel-Crafts 0 O O Aldol

gogooooogd

- gbooobooboobobboboobooobon
ooooboobobobobooboobooboboboobooobooob
o040000000000D00000O00DOOOODODOOOOOD

goooboooobo obooobooboboboboobuooboobobobooboooboooon

g 1 ooooboo0oobooboooobD Xoboooooboooooooo
gbooobooboboobooboobobooboobmoboo
gboooboobobbobooboon

oooobooobo ooooboobobobobooboobooboboboobooobooob

g ! googog

goooboooboobooboboobooboobobooboobobbobooboobooboo
g

goboobooboobgoooonooo

oo0oooo0o0opoOoo0 2000000OO00O0ODOOOO0ODOOUOODbOOOOD

000 URLDO

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
goooboooboobobobobooobooboobobbobooboobob



goooo

72070

0000 NnNoooooood
Physical Chemistry Il (Fundamental Chemistry)

000000072070 00000030 O0O00O000 00000000100 O00000OW20W202 000002
00000000O00000000000000000000000OO0D 00000000 0000
00000000 (0)000 (0)0000 (0)d<0>00(0)

goboboboooooooboooboboboooooooooboobobobobboboboobDobDOobDobobobboOoo
gboboobooooobobobobobooobooobooon

gboboboooooboobobobobooooooobobobo

000000000000 0ODO0ODO Schrodinger 00000 0000000000000 O00OO0O0O0O0O0O0O00000
gbobooooooobobobooooooon

oooooo

RN oo goano
gbooooooooobo
gooooo

goood 3 Schrodinger OO OO0 O0oO0oOoOOoon
gooooo
gooooo
gbooooooobobo
gooooooooobobo
gooboooooo 3 gooooooon
PauliODO QOO
goooo
gooooon
gooo
gooo1 3 goooooo
gooooon
gooooooooobobo
goooo
gboooooooooboo
gooo 2 3 0000000 Hacked 0O OO
gooooon
gooo
gogd 2 goobooooobooboboboboboooooobooboboboboooboooon

0000o000oo00ooO0o0mo 400000000 00000DO

goooooooboboooobooooboooooobooooooomoooooDooboo
gboboooooobobobobooooooDomo™oooomoboooooo

ggbooobuooboooboobbooboobboo
000 URLO

gboboobooooboooboobobobobooooooobooboboboboboboobooboboboboboboooon
goooboooooooobooboboboboboogoboooDoboboboboobOobobDobobobobobooog
gobobooooooooboobobobooobooooooobooboboboobooobooboobobOobOobobobooog
gboboooboooooobooboboboooboooobooboboboboobooooboooboobOoboboboooboog
gbooboooooooboboboboooboooobobobobobobobooobooboobobobOoboooboog
goooboooooooobooboboboboboogoboooDoboboboboobOobobDobobobobobooog
gboobooooooboboboboooobooobooboooboboboobooobooboobobobobobooobooon

41



gooon

72080

OOooon(oooooo)
Organic Chemistry Il (Fundamental Chemistry)

00000007208 OO00O00O0O30 00DO0OO0O0O ODOO0ODOOOOO0200 O0O0OO0OW20wW202
0dopoo2000000000 DOODOOOOODOOOODOOOO oooo
goboboooboomobooobon
gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
ooooooo0oooOoOoUoDoOoUOOoDoOoUOooOooOoUoooOooOoooOo LMoo ooDboOoooDo
ocoooooooobooconooooooooooooOoo0oUoboooOoooOooO0obDooooDbooooo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
goooogon
0000000000000 OO (0000000000000 00000O00)Y0D00DOD0DOOoOOo
gooobogooobooobooo
ooopoooooooooooliooocmoooobooooobooooooDoOoO LooooDoooooDo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goboobooobooboobobbooooobooboobo
googooo
oo oo goood
gboooboobobboboobuoobooboobooboooboooon
2 gooobooboboboboobuooboooobooboobooon

oooobooobo

oooooo .
goooboobobboboobooboobobobooboooboob

ooogoooon goooboobobboboobuooboobobbooboobooob

googoobogooog 2 gboooboobobboboobuoobooboobooboooboooon

gbooooboboo
oooobooboboboboobooboobobobobooobooob

0o0o0000o0ooooooooooooooooooooooooon

gooooooooao

0ooooooooooooooooooooboooooooooon

gooooooooboobooodoodobooooooooooboa

Oo0o0oooooooooooooo

0000000000000 ooooooooboooooooooon
goooooooad 2 0o0o0o00ooooooooooooooooooboooooooooon

0o0oo0oooooooooooooooooonoooog

00000 BenzocaineO OO OO0 SaccharinO 0O OO Salbutamol O O

2 000 ThyroxineOOOOOODOO MuscalureO OO O OO OO Grandisol
0000000000000 DofetilideD 000 O

ooooopooogo 2000
u 3

ooooooogo 2000
gogd 3

ogoooobogoooo
u

0O O 0O 0O O Organic Chemistry (Clayden, Greeves, Warren, Wothers; Oxford University Press: 2001)
ggoobobobodoooobbbooodbobDboooooobbboooobbbbooooo
gooooo

000 URLO
ggoooobodooooobobooooobDobooooooobbbooooobbboooobnbobo

42



goooo

72090

oooon(ocooooog
Inorganic Chemistry Il (Fundamental Chemistry)

000000072090 00000030 0000000 ODO00DOOOoOO0o200 0000O0Ow20 w202
0dooo200000000 ODOOOODOOO DoOgo
00000000 (0)d<Oo>00000000d

oooooooooooooboooo|IoooboboogooOoboooobOobbOoooboboboOobDOoDbo
gooobooboobooboobooboooboobooboboon

gobobooboobooboobooboon

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
googon

googooo

oo oo goood
gooooOoOoOoOoOoOoOoOOOO0OOO0OO0OO0 )oOoOUOoOoOUoOoOoOooo
2 gooOoOoOoOoOoOoOOoOOOOOOOOOOOOOODOODO dOOO
oooobooboboooboon
goooboobobboboobooboobobobooboooboob
4 goooboobobboboobuooboobobbooboobooob

7.00000008.
gooogo

9.d0o0oooo
ooooboobo

oo

oooobooboboboboooboooboobobobooboooboooob
20000000 4 oooobooboboboboobooboobobobobooobooob
oogd goooboobobboboobooboobobobooboooboob

goooobgoboo
gooobooboboboboobuooboooobooboobooon

3 oooobooboboboboooboooboobobobooboooboooob
ooooboooboobo

2.d0ooooo
gogo

0000000000000 000D000U000O0OO0OO0[ODODO JPW.AtkinsT.L.Overton J.P.Rourke
M.T.Wedler FAAmstrongOD 0 0000000000000 0000000000 20080

googon

goooboooboobooboboobooboobooboboobooboobobbooboobOon
goo

000 URLO

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
goooogoobobooo



gooon

72100

0000 NnNoooooood
Analytical Chemistry |10 Fundamental Chemistryd

000000072100 000000O030 UO0OOO0O0O OO0O0OOOOO0DO200 Ooooooo 2
goooo200000000 ODOO0ODOOOO0 OO0OO0 DOODOoOoUOO0ODoOOoOO0ODoOom@oood

goooboobooboo ooboobobooboobuoobobbobooboobooboDboo
goooboobooboobooon

goboboooboobgoooooooboobooboobobooboobooobon
goboboobooboooobooboobobbobooboobobbooboobooboboo

gooooo

oo oo goood
obooobooboboboboobuooboobobobooboooboooon
gboobooboboobooboobooboobooboooon
gbooobooboboboobooboobooboobooboooon
oooooooooomooboooo
ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobboom™moboobooobon
o000 looob00obo0ooob0obooooobooooobOooooog
00000 (000000000 )Y 0000000000000 moo

oooooo 4 obooobooboboboboobuooboobobobooboooboooon
oooooobo pHOOODODODOOOODODOOOODODOODODO
googogooo
ooooboobobobobooboobooboboboobooobooob
ooooboobo™moooboobm

oooobooobo 3

gogooooogd 4

gooogo

U000 O Daniel C. Harris, Quantitative Chemical Analysis (W. H. Freeman, 8th-ed., 2010)0
00000o0o0ooOo 0000 LNmoooooo0 (000 2005)
oo0o0oo0oOoooo i oboobooboo,0o00b000 AB

000 URLO

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
gooobooogno



goooo

72110
oooobouooood

Introduction to Green Chemistry
000000072110 00000030 DO00DO0OOODOO DO0DDODO0OO0O100 DoOoooOoo 2
0000200000000 0O0DOO0O0O0O0OD0 O0O00 Dooooooooooooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gbooobooboobooboobooboobobooboobo

goboobooboobooboobuoobooboboobo

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
ooooboooboobgon

googooo

go oo goood
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
00000O0ob0000O0obOob0bO0obD 1200000000D00DO0OO
5 ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobbooboobgn
ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
4 goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboobobbooboooboono
obooobooboboboboobuooboobobobooboooboooon
gboobooboboobooboobooboobooboooon
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
goooboobobobobbobooobooboobobooo

googoobogooog
U

gogooooogd
oo

oooood 5

gooooobooboob0oooOooDO0boUooOUdbUo 20b0000bOO0OO0OOO0ODO0ODOUOOODOOO
goooboooboobooboobo oboboobooboobobbobooboobooboboboo

googon

googooo

000 URLO

googono

45



gooon

72120

o000 loooooogad
Basic Biochemistry | (Fundamental Chemistry)O

000000072120 00000030 U0O0OOO0OO0 OO0O0OOOOO0OD100 ODoooooo 2
ooopoo200000000 ODOOODOODOO DoOoo
goboobooobooobooboobobboobooboobo

gooboboobooboooobooboobobbobooboobobboobooboobooboo
goooboobooboboobooboobobboobooboobobooboobooobooboo
goooboobooboobboobooboobooobobooboobooboobobooboobon
gooobooobooobgoobooo

gobobooboobgooboonooo

gobobooboobgoobooooboo

guo

googooo
go oo goood
oooobooboboboboobooboobobobobooobooob
ogoooog 1
googoogn
googoobogooog 5 gboooboobobboboobuoobooboobooboooboooon
U go
oooobooobo 5 OO0 DNAODO RNAOOOOOOODOOOOOODObOOODODO
goooogn goooboooobooboon
DNAOOOOODO 1 oo0oopoOoooooo DNAOODODODOOOoOoooboooooooo
gogo DNAOOOOOOOOoOoOoOooooooooooooo
RNADOODOOOO 1 00000000000 RNAOODOODOOOOODODOOODOODOoO
goooo ooooboobobooboobonbbo
RNAOOOODOOOOOoOOooOooooooboooooboooooooo
oooobooon 2
U
oooono 1 ooooboobobobobooboobooboooo
. 1 goooboobobboboobuooboobobbooboobooob
googo
oooobooboboboboooboooboobobobooboooboooob
oooooo 1
gooobooboboo
goooboobobbooboobooboboobooboobon
googoobogooog 1 gboooboobobboboobuoobooboobooboooboooon

gooobooboboboboobuooboooobooboobooon
goooo

0ddooo0o0oooOo0oooOo0 e 00IUDOOUUODOOUOODOOOODOOO
googono

googooo

000 URLO

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
googoogooo

46



goooo

72130

Dooooool(ooooog)
Introduction to Polymer Chemistry | (Fundamental Chemistry)

000000072130 00000030 O0ODOOO0O0O0 ODOO0ODOOOO0200 ODOOOOOOOO
gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
goon

gobooboooboobooboobooboobuobobooboobon
gobobooobooobooboobobobobooboobuooboo

googooo

go oo goood

gboooboobobobobooboobooobooboobooobooon
gbooboobobobooboobooboobooboobooobob

3 ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooboobooboboboobooobooob
gooooooog
gbooobooboboboobooboobooboobooboooon
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
oo
goooboobobobobooboobooboobooboobooob

2 gboooboobobobobooboobooobooboobooobooon

goooogooobo
ogooooooo

goooogn 3

oooobooobo

- gboogbooooboobon
O0000000000000000O0 Zeger-NattaD OO OO OO OO

JuHn . oooobooobooog
gboooboobobobobooboobooobooboobooobooon

JHuen ! gbooobdoobooboboboobooboobon
ooooboobobobobooboobooboboboobooobooob

goooboooobo goooboobobbooboobooboboobooboobon

gogo 2 goooboobobobobooboobooboobooboobooob
googog

googono

goboomoboooboboomoooobo
gooooooomoobgoobo

gggogoo

000 URLDO

googon

47



gooon

72200

oood
Mathematical Method in Chemistry |1

000000072200 00000030 0000000 00000000100 0000000 2
00000200000000 00000000000 0000

00000000 (0)000(0)000(0)0 00 (0)

0000000000 I100000000000000000000000000000000000000
0000000000000000000000000000

gooboboobooooboobooboobooboboboboobooboboboboobon

gooooo
oo oo goood

oogd 1 goooboboobooboobooo

goooogn 1 gboooboobobbobooboobooobooboobooon
00000000000 0000000000000 Laplace0 0000

gooogo 2
gooobooboboo
goooboobobboboobuooboobobbooboobooob

oooobooon 2

gbooobgoobobboobooboobooboobooon

ooooboobo
2 gboooboobobboobooboobooo

oogono
goooogooobo 5 goooboobobbooboobooboboobooboobon
god goooboobobobobboobooboobooooboo

goooobooooo

goooooo0oooOoOoOoooOo0OoDoOoU0O0ooOOo00@m@moooooDoOooUoDO 10000 0ODOE
ooooooooboOooOoOooooomoo oooo l-MoooooooooDoo

0o0oooooOoooD Ioooo00obO0bOoO0ooO0obOooObOOooDOoDbOoOn

000 URLO

goboobooobooboboboobooobooboboboobooboo



goooo

72140
ooooinoooooogd

Organic Chemistry Il (Fundamental Chemistry)
000000072140 00000030 U0D0ODODOO ODU0OO0OO0ODOOO0OO200 O0O0D0Ow20w202 OOO00O0Od2
00000000 bDOo0bObO0DbO OOO00 Dooboobobo@<Og>0Ooooa

gobobobooooooobooboboboooooooooboobobobobboobooboobDobOoboboboboOoo
gdooooOoOoOoOoOoOoOoUOOOUOOCOOOOCOOCOCOOOOOOOOOCOOOOOOOOUODOOOODODODODOO 260
00 310000000000000000000000000000000000000000000O00O00O00Q
goooboooooooobooboboboboboogoboooDoboboboboobOobobDobobobobobooog
obooboooo

gbobobooooboobooboboboooboooboboobobobobooooboooboon

goboboobooooooooboboboooooooobDobobobobbobob0obDUbDobD0bobobbOOO
gobobooooooooboobobobooobooooooobooboboboobooobooboobobOobOobobobooog
gboboobooooboobobobobooboooboooobobobobooooooobobobobobobooboon

gboobao

RN oo goano
gboobooooooboobobobobobobooooboboboboboooooon
gbooooooboobobobobooboooobobobobobooooon

gbobooooog Clasesn00 00000000000 mMOOODOOO0OODOOOODODOOOOOO

ood o00ooo0oO0oooO0o0oooOoOoboOooO0OoooOlL3-cgoboogoood
0000000000000 00000000000000O0O0OO00OOBIrchd
gooOoOoOoooooo2e0O
gboooooooobooboobobobobobooooboobooboboboboooo
gbobooooobooboobobobobobooooboobobobobooobooon
gbooooooboobobobobooboooobobobobobooooon
00000 Wittigh OO0 13-000000000000000oO000oooo
go00000000O0O0O0O0O0OO0O0OO0OO0OO0OOOOOOOOOMannichO OO
Cannizzaao 00 U O 0O0O0DO0OOO0OOOOOOOOOODO2700

goano 1 60000 2700000000000 Q0OOOOLOO
00000000 ClasenO0O0Clasen0 00000000000 OOOOOO
O000000ODieckmannUOOOU0O0O0O0OOOOOOOOO ClasenOOQOnQ
gbobooooobooboboboboobooobobobobobooobooon
OO0000O0000Oo0o0oDoooobooooo280d
gbooooooooboboboboooooobooboboboobooooo

3 OO0ManichOOOOOOOOO0OOOORobinsONO OO0 O0O0O0OO0OOOOOOO

gbooogaoa 3

gbobooooog 2

gbobooooog

oo
OO0000o0oOoOoooo2900
gbooooooboobobobobooboooobobobobobooooon
goooano 2 000000000o0O000oO00ooo300).DooooooooUooD3

oo

0 0O 0O O O Organic Chemistry (J. Clayden, N. Greeves, S. Warren, P. Wothers, Oxford University Press, 2001)

gbobooboooboo boboo obobobobobooooooboboboboboboobooboobDobOobobobo
oO00oooooooog , 20090

gooooOo0ooDoo0o0ob ADO0OOOOO0 BOODOOOOOOOODOOMDOOOODOOOOODOOOODOOOO
000 URLO
goboboboboooooobooboboboooboooooooboobobobobbooooooDo

49



gooon

72150

o000 noooooogd
Physical Chemistry 111 (Fundamental Chemistry)

0000oo0Oogv72150 00000030 0000000 OO0ODOOOO0100 0O0O0O0Ow20 w202
000002 00000000 ODOODOOOODO OOOO OO0000000000000000 (0)

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gboooboobooooboo

gobooboooboobgooooooobooboobooboboboboobooboooboobo

goboobooobooobobooboobooboboobooobon

gooooo
oo oo goood

oooooo 1 O00000O0OO0OO0OO0OO0OOOOOOENnsteinOO

ogoooobogoooo gbooobooboboboobooboobooboobooboooon

gog 4 000000000000 O0RamanD O OO0

ooo0oooo 2 ooooboobobbooboooboobobooobooboobon
googoo
gboooboobobobobooboobooobooboobooobooon

JoHn 3 OOONMROOOOOODOO

ooooo 3 ooooboobobobobooboobooboboboobooobooob

goooobooobo

a0 1 ooooboooboobon

goooooo0opoo0oU00oDoOo0@moebbOUOUDOOOODbDODOOODODOO

ooooooOooDoo0o0ooobDodo4000bDO0O0O0O0ODbOOoObODO

oooooooooooooooOmoooo IOmgooo noboooooooobooo

000 URLO

ooo0ooobob0 20000000000DO0000DO0ODOOO0ODO0ODOODODODOODOODODO

50



goooo

72160

o000 noooooogd
Inorganic Chemistry |11 (Fundamental Chemistry)

000000072160 OOO0O0ODO30 OU0ODOOO0O0O ODOODOOOOO0O100 OOOOO0OO 315
odooo200000000 ODOO0OOOOO ODOO0 DOOODOoUOUOODoOOOOOOOOobOOo
goooboobooboobobobooboobooboobobooboobooboon
goobooboobooobgoobgoo

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
RN

gggogoo

oo oo goood
goooboobobobobooboobooboobooboobooob
gboogboobobooboobooboboobooobo
0000000000000 000DbO00DbO0DO0bO0O0D0ODXARSD

2 ooooboobobbooboooboobobooobooboobon

ooooog 2

googoobogooog

gooogo
oo
oooo 5 gboooboobobobobooboobooobooboobooobooon
gboobgooboboobooboooboboo
ooooboobobobobooboobooboboboobooobooob
goooobgo 2
gooobooobooboobon
gboooboobobobobooboobooobooboobooobooon
goooo 2
gbooboooboboobooboboo
oooobooobo 2 ooooboobobobobooboobooboboboobooobooob
gogd oboooboobobooboobonbooo
gboooboobobobobooboobooobooboobooobooon
goooogn 2 el

0000 O Basic Solid State Chemistry (Second Edition), A.R.West, John Wiley & Sons (1999)
goood

gooogaa

000 URLO

goboobooobooboboboobooboobobbooboobobobobDoobDon

51



gooon

70641

ool
Basic Biochemistry |1

0000oO0O0ogdvoe4l 00000030 DOUOODOOD ODODOOUO0ODOO100 ODDODOoOON1IDOoOOO2
goobooboob oboboobo boobo
gobobooboobooboboboobooboobuoobo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooo

ggoooobooooaon

ggoobobooooobobuooogobobooooooobobbooooboboooon

googooo

oo oo goood
googoobogooog 4 gboooboobobboboobuoobooboobooboooboooon
U gbooobogooog

00000000000 bO0o0bOOobOoo0obOOoDOobOoO ATPOOOO
5 goooboobobooboobuooboboo™@mobooobobooo
gooobooboboboboboobooboobuoobooboo

oooooooo
gboooobgo

goooobgooog
obooobooboboboboobuooboobobobooboooboooon

ooooboobo 3

gbooobooboobon
oogono

goooboobobboboobuooboobobbooboobooob
oooobog 1

god

goooooo0oooOoO00oDoOUdeUdiUbOOUUDbDOOUODOOUODOOOUODO

googono

goboobooobooobobooboobooboboobooobon

000 URLO

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
googoogooo

52



goooo

72170

O0O00000 nooooooond
Introduction to Polymer Chemistry Il (Fundamental Chemistry)

0O00oooogvy2170 00000030 O00OOOO0 DOODOOOOO0O200 OoODOoOOoOO 3
oo0opoo200000000 ODOO0ODOOO OOUO0 DOUObDOoObO<0O>000<0>0

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gooobooobooboboobooboobobboobooboobobbooboobooboboo
gboooboooboobgooo

goobooboobooboobooo
goboobooobooboobobboobooobooobo

gooooo

oo oo goood

goooobooobo goooboobobobobooboobooboobooboobooob

g 2 googog
Flory-HugginsO O OO OO0 O0000000DOOO0000D0000O0
ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
googboooobooboon
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooboobooboboboobooobooob
googog
gboooboobobobobooboobooobooboobooobooon

gooogo 1 gboooboobobobobooboobooobooboobooboon
oooobooboboboboooboobooo
obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gbooobooboboboobooboobooboobooboooon
g
ooooboobobobobooboobooboboboobooobooob

gogd 3 obooobooboboboboobuooboobobobooboooboooon
gboobooboboobooboobooboobooboooon
gboooboobobobobooboobooobooboobooboon
g000doO0o000ooO0ob0o0o0O0oo0obOoooO0oDOO0obDOoOoOODOA
ooooboobobobobooboobooboboboobooobooob
gogno

gooogo 3

gogo 2

oogono 2

gogo 2

googboooooooboooog .

o0oo@boooboboboo™mobooobo

oooooooboooooboobooooobob0 mboooobobooboooooboboboooDoo
000 URLO

googon

53



gooon

70520
oobobooo

Introduction to Quantum Chemistry

0000o0Ooov0s20 00000030 0000000 DO0DO0ODOOD200 DODODOOwWLIOOOODOO2
ggooboobooooobobtboooobobboo0o0nD booooboboo oooo
00000000 (0)0000 (0)d<O>00(0)

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
oooooooOoooooobooOooooNoDooooooOoUoDoOoUooOoOoUooooOoobooag
gboobooboobooboobooboobooboobooboboob

ggoobboboooooobboooooobbuoooobobooo
ggogbbobbooooobobuooooobobooooooobbbuoooobbobbouoooon

googooo

oo oo goood
gboooboobobboboobuoobooboobooboooboooon
gboogooobgoobooboobooon
0000000000000 schrodinger 000000000 oooooo

3 goooboobobboboobooboobobobooboooboob

oooobooon 1

ogoooobogoooo

gogo
gboooboobobbobooboobooo
O0000O0O0O0OO0O0O0O0O0O0OO0O0O0ODO0OO0ODODODO Hatree-Fock(HF) OO
00000000 00OHFOODODODODODOODODOODODOODOODO
ooooooon oooobooboboboboobooboobobobobooobooob
0 O Hartree-Fock O 4 Schrodinggr 0 000 Saer 00 0000000000000 0OOOOOO

OO0HFOOODOOOOODOODOOOOODOOOOODObObOODODO
gooobgooobon
oooobooboboboboooboooboobobobooboooboooob

oooobooobo 1 oooobooboboboboobooboobobobobooobooob
goooboobobobobooboooobon
gboooboobobboboobuoobooboobooboooboooon

goooobgooog 3 gooobooboboboboobuooboooobooboobooon
oooobooboboooboon
goooboobobboboobooboobobobooboooboob

2 goooboobobboboobuooboobobbooboobooob

goooobgooo

goooobooobo
oo

gooobooobooobgooo

goboobooboobooboobooboobobboboobd

oooooooooonoooooboooooobooag

000 URLDO

gogoon



goooo

72210
oobobooo

Chemistry of Interfaces

00o0o0ooov72210 00000030 O00O0ODO0O0O0O ODODOOOOD200 DOOOODOO 312
0oodo2000000000 O0OO0DOOOO0OO oooo
00000o0Oooooooon (0)o<O>000<0d>00000

gooooboooboobgooooboobooboobooboboboobooboobobbooboo—0ao
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobooboobon

ggoobooboooooboobobooooobobooooobboboooooboboobooa

ggoobobboogooobboogoobbbuooooonobboooobobbooooboboboooon
oooooooboobooo

oooood
oo aad oooog

goooo oo 0000000000000 0000KevinOOODOOODODOOO 110

0 2 100 11 0@ 0000000
OO000000000000LangmuirOOBETOOOOOOOOOOO

0—00on 2 0000000000 Langmuir- Hinshelwood OO OO OO 110 1200
ledmooon

0_00c 5 000000000000 -00000000 180 2402500000
O
Arrhenius 000 000000000000 D0OOO0OOOOOOOOOOO

agooon 2 N e O I A R = e 2%
010Mmooon

Debye-Hueckel O O Debye-Hueckel O O O O Debye-Hueckel DO OO0 00000000 OO

ogoooooooa 3 0o00000d0oDO00oo0oO0oO0O0o0Odn0 100 200 2300110 180 21

oo ogmoooo

als 3 0o0oo0oodooooooooooooooonoooooogoon

000000000000 00D 120 10 20000000

gooboooooboooboobobobomobooboooobDooboobo

goooooobooboobobouoobmoobobooobooboobobooobooboobooboo
gooooooboobooboboobooboobooboboboobooboobobobooo

goboboooboobooboboo™@oooboobobbooo0mooboobobboobooobooon
goooogon

000 URLO

oooobolgoobooooobobobooooboooogoo

55



gooon

Oooog
Catalyst Chemistry

70610

000000070610 OO0 O0O0OD40 O0ODOOCOO0O ODOODOOOO100 OOOOOO A2-302

000002 000000000 ODODOOOOOO ODOOO OO0O0O0O0000000000(o)ooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo

goooobooooo

goboboooboobooooooobooboobooboboboboobooboooboobo

ggooboobooooobobobooooobooboobo

gooooo
oo oo goood

Qoooooo 5 gboobooboboobooboobooboobooboooon
go00o0oO0oO0oO0O0O0OO0O0O0O0O00O0MLFERDODDOD

oogd goooboobobobobbobouoobooboobobboo

gpogno gboooboobobbooboobon

oooooooo gboooboobobobobooboobooobooboobooobooon

gog 2 gbooboooboboobooboboo

ooooog 1 oooooooboobg
gboobooboboobooboobooboobooboooon

JoHn 2 gbooobooboboboobooboobooboobooboooon

ooooboobo goodoO0ob0o0o0oeEO00O0O0ODOOOOOOODOOOODODOOD

O ! gooon

gooogo 1 gboooboobobboobooboobooo
gboooboobobobobooboobooobooboobooboon

oogono 2 ooooboobobobobooboobooboboboobooobooob
ooooboobgon

oooooo 1 goooboobooobg

gooon

od0ooo0o00oboOoOo00oOOoOoU0O0DOoOoO0O0oDOoOoUOOoDboOYDoOdooooooboogoo

googooog

gobobooboobooboobooboobooboboobooboobobbooboobon

000 URLO

gobobooobooboobobmooboobobobobooobooboobo

56



goooo

72180

Ooodooodoogood
Statistical Mechanics for Chemistry (Fundamental Chemistry)

000000072180 00000040 0000000 00000000200 000000 A2-306
000002 00000000 0000000000C0O0O0000000 0000

00000000 (0)000 (0)
00000000000000000000000000000000000000000
0000000000000000000000000

gobooboooboobgooboboobooboobooboboobooboobobooboobon

gooooo
oo oo goood
goooogn 2 goooboobobobooboobooboobo
goooogn 1 goooboobobbooboobgoobooboooboobooobo

oooobooboboboboooboooboobobobooboooboooob
2 ooooboobobboobooboobobooboobooboo
goooboboobooboobooo

goooobooobo
gooogo

googoobogooog
1 ooooboobobobooboooboono

gooogo

oooobooobo oooobooboboboboobooboobobobobooobooob
oogd 3 ood

googoobogooog O00O0O0O0O0O0OO0OO0OO0OO0OO0OOOOO0OOO0OOOOOOvanderWadsO OO
U 3 gbooobogooobobo

ooooog 2 goooboobobobobbobooboobooboboboo

gooooooboo

goobobooobooboobo™@ooobooboboob0oobo™ooobooobooboom o
goooboobooobobobooboobo@™moobooboobooboobooobooob0oobOoobo
googoooboobooboobooboobooobon

oooooooboooooooooooooool-mooboboooobooboooobobooon

000 URLO

gooono

57



gooon

72220

o000 Ivoooooood
Organic Chemistry IV (Fundamental Chemistry)

000000072220 00000040 0O00O0CO0O0O OOODOOOOO200 O0OOOO0O A2-306
gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobgobooooboobooboooboboobooboobobooboobooo

oooDooOoOoooboOoOosoomoooooo2zono
gobobooobooobooboobobooo

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
goooboooboobooboboobooobooboobo

googooo
oo oo good
goooobooobo gboooboobobobobooboobooobooboobooboon
oogono - oogd
Qoooooooo . E;DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

goooobooobo

oo

goooboooobo

goooobooobo g uboo—0boobobbobooboobgooo

g goooboobobbobooboon

gooogo

oogono O ooooboobobobobooobon

goooboooobo

000 g gooobooboboboobooobooboboboooooboobo

goooog g gboooboobobbobooboon
ooooboobobobobooboobooboboboobooobooob

goooog U oo

O O 0O 0O O Nick Greeves, Stuart Warren, Peter Wothers, Jonathan Clayden O O Organic Chemistry
First Edition, ISBN: 0-198-50346-6
Oxford University Press

gooono

oooooooboooooboooooomobooooboboboooDmooboooobDoboboooooDo
gooboboooboooboobobooo b

000 URLDO

000000000000000000000000
0000000000000 000 yoshida@sbchem.kyoto-u.acjpd 000000

O kojimiki@scl.kyoto-u.acjpd 0 00000000 O0O00000O0O0OOOO0OOOOOD0O0000000000
00000000000000000000

58



goooo

72190
obogobboobooobobod

Frontiersin Instrumental Analytical Science

000000072190 00000040 O0OOOO0ODO OOODOO0OO0OO0200 0O0OOO0OO A2-306
000002 00000000 DO0OoOoOOOOO0000 oogoog
gbooooobobobooboboobobo oo
gbobooobOooobooobOoobooboooboooboboooooboo0ooo0oooOooobOooobOOoobOoOoDboOoo
uboboobodoboboboboooboboboboooboobobooooboboboboobobobob
gbobooooboobobobooboobobooboooobooboboboooboboboboboboobobobon
goboboooboobobobooooboboobooooobobobooboobobobobooboboboon
ooboobooobooboooboooobooooooboooooooooooOoOooOOooOOoobOOoobOOoOoobooo
uboboobooboboboboooboboboobooboobobooooboobobOoboboobobonboon
gbobooooobobgobooooboboobooooboobobooboboboboooboobo
bobooooooooobOoobOoooooboooboboooon
gbobooobooboboboooboobobooooooobobobooboboboboboboobOobobon
oog
goooono
od od good
gboobooooo gbobooooboboboobooobobobooooboboboooo
O ooboooo
00000000000 (LYoooooooUoUobooooOoDOooUoOoo
goodoOooLCcoooodoooooooooooooooooogooo
oobooobooobooobooooooboooboooboooboooooooonoo
gboboooooboboboboooboboboboooboboboooa
gboobooooo gbobooooboboboobooobobobooooboboboooo
oooooood ooboobooboooboooooobooobooboooooooooooooo
ubobooooboboboboooboboboboooboboboooa
boboobobooooooob oboboboobooboobooooooa
obooboobooobooooooooobo boooooboobooooooog
o
XOOOONMROOOOOOODOOOOMSOODOOODOUOOOODOO
000000 oooooooooooooooooboooMsSOOOOoOoOoo
gboboooobob oboobobooooboboboooobaba
goooooooo MSOOOOoOD OopoooooOooooooooogg
obooboobooobooobooooooooooooobooOooogo g
oobooooboooo oobooobooboooboooooobooobooobooooooooooonoo
O ocooooMSOOooOoOooOooooocooOooooooooogoooooo
000000000000000000000000 O)0oooooooao
000000 0)00000o0o0ooO MSO GCO Lcooooooo
0)00o0o0oo0O0OOoUOUoUooOo)boooOpDOoUoUUOoooOo)oooo
000000000 0 )MSOODODODOOOOOOOOD ODODODOOOOOO
ooom

gbooooooboaoboood
goooooboobobobon
ooboooooooooooon
000 URLDO

gogood

59



gooon

73000

Ooooiloooodad
Physical Chemistry | (Chemical Enginnering)

000000073000 00000020 DOOOODOOD OOOOOOOD200 DoOOoOw40O0O0OO2
goooboo0ob oboboboboobo bobo boobooboo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboooobooboooboooboboboobooboobobboboobooboono
goboboobooboooobooboobobbobooboobobbooboobooboboo

gobooboobooboboobooboobobbobooboobobo

ggogooboobooogoobooooooobobooooobobboooobbbooooobobbooog

gooooo
oo oo goood
. 05 goooboobobobobooboobooboobooboobooob
' gooobgooboboobobo
ooooboobo 1 ooooboobobobobooboobooboboboobooobooob
oogd ooooboobobooboon
goooboobobobobooboobooboobooboobooob
oooobooobo 2
gooobgooboboobobo
el 3 ooooboobobobobooboobooboboboobooobooob
ooooboobooboboboboo
goooboobobobobooboobooboobooboobooob
ooooogn 2
googog
ooooboobobobobooboobooboboboobooobooob
goooogn 2
ooooboobobbooboooboobobooobooboobon
goooboobobobobooboobooboobooboobooob
ooooooon 2
googoon
el 15 ooooboobobobobooboobooboboboobooobooob
' ooooboobobobobooobon
goooobooobo 1 goooboobobobobooboobooboobooboobooob
g gboogboobobooboobooboboobooobo

O00000J M. Smithand H. C. Van Ness : Introduction to Chemical Engineering Thermodynamics, Seventh
Edition (McGraw-Hill International)

goooo
godoobooboooouooooooouooooooon
OO0 URLDO http://www.cheme.kyoto-u.ac.jp/8kozalcetd/

gooobooobooboobobooobooboobobooboobobobobDoobDooboobo
oo obooooooboooo

60



goooo

73010

Dodoloooood
Inorganic Chemistry | (Chemical Engineering)

000000073010 00000D20 OODOOOO0O ODOODOOOOO200 OOOOOW201

ooopoo200000000 ODOOODOODOO DoOoo

00000000 00D0O0<O>000<0>00000

oooooobooo  ioooooboooobobobooooboooobooboOoDOobooooDbooo

goooboobooboboobooboobobboobooboobobooboobooobooboo

gooOooOo0o0Od-0000000o00o00ooooooo0ooooooo

goobobooobooobooboooobooboobobobobooobooboobobo

goboogbooboooboboooboooboobobobobooboobobo

googooo

go oo goood

00000000000 000000000000D00OBronstedd 000
ooooboobobboboobooboobobooboooboobo
Bronsed 0000 000000000000 0OO LewisOOOOOOOO
O000O0OPessonD 0000 0OOOO0OO0ODOOOOODOODOOOO
gboooboobobboboobuoobooboobooboooboooon
googog
oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob

ooooomsoa 4 goooboobobboboobuooboobobbooboobooob
gooobooboboboboobooboooobooboo* ogo
g ogobgooobobo
oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob

oo 3 goooboobobboboobuooboobobbooboobooob
gboooboobobboobooboobooboobooboooon
gooobgoobobobobobooboobgoobooooboo
oooobooboboboboobooboobobobobooobooob

2 goooboobobboboobooboobobobooboooboob

gboooboobobooboobgooo
Lewis0 OO OODOOOO0D0D000O000O0O0D0O0O0O00O0O0O0O0OO d-O
000000000000 0oDo0o00oDooooooodooooog

oooobos8snog 2 oooobooboboboboobooboobobobobooobooob
goooboobobobobooboobooboboboobooo* ooob
goooboobg” bobobobooboooboo

OoOoooDom400 3

cooooomy
g

0000MmOo0o0ooO0oOoooooP. Atkinsd T. OverstonO J. Rourkedd M. WellerD F. Armstrong 0 O 0O O
0000000000 0ooo0oo0DooooD R0N0D0000D0000OD00D0O00O00ODO00OOOD0OO0DOO
goon

ggoobobobbooooobobobbouoooobooboog

o000 oobboooooooon

000 URLO
ggoooboboboooooboboooooobbuooooobbbooooobD bbb bbooOon
goooooooooooooooooobbooooooobooooooa

61



gooon

gooooo

Fundamental Fluid Mechanics

74010

oo00O0O000v4010 00000020 OO00OO0O0O0O ODOOOOOOO200 CcooOoOw4DOO0OO2
obobooo0obO0o0 ooboobo0 o0obo oooooooboooon
gooooboooboooboobooooooooobobogoo

gbobooobOooobooobOoobooboooboooboboooooboo0ooo0oooOooobOooobOOoobOoOoDboOoo

uboooodaod

gbogooooboboboooobobooboo

gooooo

od od

good

gbooboood 3

000000

0-1.
0-2.
0-3.
0-4.
0-5.

oooooog

gooao

oooooog

oo
gooooooooooogo

10000000

1-1.
1-2.
1-3.

oo
gono
gooao

20000

2-1.
2-2.

oo
go

oobooooo 6

3.00000

31
3-2.
3-3.

gooooo
gogogo
gboooooobooooboooo

4.0000000

4-1.
4-2.
4-3,
4-4.
4-5.
4-6.

gooooo

goon
gboooooboog
goooooboo
gboooobodooaod
gboooooboboon

oobooooo 5

50000000

5-1.
5-2.
5-3.
5-4.
5-5.
5-6.

goon

gooooo
oooooooooog
gboooodoaoan
gooog

goooooooobooobooon

oboooooobooooooomoobooon

O 0 0 0O 0O Bird, Stewart, Lightfoot " Transport Phenomena 2nd Ed.”

000000000000 loo0oooooooUooUoooo
O 00 URLDO http://mwww-tph.cheme.kyoto-u.ac.jp/~taniguch

gogoog

62

(Wiley)



goooo

73020

OOo0o0000 (0000)
Mathematics for Chemical Engineering | ( Chemical Engineering)

000000073020 00000020 DO0OOODOOD OOOOOQOOD100 DoOoOoOow4oOOoOooz2
uooobooob oboboobuobobo oobo boboobooboo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gbooob obooboooboobooboboon

gobooboobooboooboobooboobooboboboboobooboobobobooboobon
gooobooobobooo

gooobooobooboobobooboobuoobobooboobobobobDoobooboobo
RN

googooo
oo oo good

gboooboobobobobooboobooobooboobooboon

oooobog 4 oooobooobooboboboboooboooboobooboobooo
ooooboobobooboobooboboooboobo
goooboobobobobooboobooboobooboobooob

ogoooog 4 gboooboobobobobooboobooobooboobooobooon
gbooobgooog

ooooog 6 goooboobobobobbobooobooboobobooo

gobooooobooobooo

gooboboooboobooboboooboooboobmobooob0ooboobooboboboobo@o
gbooobooobooboobooboon

gobobooboobooobooooo

000 URLO

googono

63



gooon

74020
ooggobogd

Computer Programming in Chemical Engineering

000000074020 00000020 0000000 ODOOOOOODO400
0o0ooow43000 1000 000002 00000000 00000000000 oooo
gogoooooooo

gooobobbooooobbtboooobobbuoooobbboooob bbb bboooo
ggooboobooooooboboooooobobbooooob bbb bbb bboooo
FORTRAN 77000000000 Visua Basicfor Applications(VBA) OO OO OO OO0O

ggogooboobooogoobooooooobobooooobobboooobbbooooobobbooog
googoogooo

00000O0DO0000DO0b00000bDb0o0O0O0DO0ObDUOb0ObO0ODO FORTRAN77O0 VBADODOODO
gboooboobooboobooboobooboboobuoobobbobooboon

gooooo
go oo goood
goooooooo 3 H)ooooooooooooooooooooooooooo200o Ik
ooooooo | 00 cGoTOOOODOOOO300O0 bDODDUOUDUUODOUOOO
Qoooc 5 goooboobobboboobuooboobobbooboobooob
ex.O0O0O0O00ODoOOo0OoOONewtonO OO OOQO
goooooooo 3 )0ooooDo0ooooooooooDooooo20oooooooog
ooooooon 003)000ooooooooooogd
goooboobobboboobuooboobobbooboobooob
gooon 2
Ubodbdlex.000O0OO0ODOODODOO
Visua Basicfor ApplicationsC OO OO0 O0O0OO0O0OOOODOQOODOOO
VBAOOOOO 1
FORTRANODOOODOOODOODO
VBAOOODOOOOODOOOODOUOOODODOOOODODO FORTRAN
gooon 2

gboobooooboobgooo

0000000 FORTRAN77COOODOOOOODOOO

OOOO0OCOFORTRAN7700DCOOODOOO

goboobooboobgoobobooboobuoobooobon

000 URLO

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
gooobooobooboboboobooobooboobobooboobobobobDoobOoobooo



goooo

74030
oooo |

Chemical Reaction Engineering |

000000074030 00000020 0000000 DOOOOOOD100 O000O0OwW201
0doo0doD200000000 ODO0ODODOOODOODOO oOood

00000000 (0)0000<0>00

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goo

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gooon

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
googoboobooboobooboobooboobonoobo

gooooo
go oo goood
oooobooobo
gboooboobobobobooboobooobooboobooobooon
goooogoooba 1
gbooobgooog
gogd
goooobgooog 5 gooobooboboboboobuooboooobooboobooon
O oooobooboboboboooogon
goooboobobboboobooboobobobooboooboob
aooo 4 goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon
gbooobgooboboobobo
oooobooboboboboobooboobobobobooobooob
goooogoooba 2 goooboobobboboobooboobobobooboooboob
goooogn goooboobobboboobuooboobobbooboobooob
gboooboobgoobobbooboobooobgon
oooobooboboboboooboooboobobobooboooboooob
oooobooboboboboobooboobobobobooobooob
ogoooog 4

goooboobobboboobooboobobobooboooboob
gooobgooobobo

000000000000 oooooO0ooog19e3n

gooon

gobobmoobooboboobooboboooboobooboobobooboobo

000 URLO

gobobooooooboooobooboobo

65



gooon

70460
Oooo

Transport Phenomena
00000Ooove460 0O OOO0OO30 OUOO0OO0O0OO DODODODOOD200 DODODOOwW4 000002
00000000 ODO0U0DO0o000 oooo goooocooo (o)

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
goooboobooboobooboobooboooboooboboon

goboboooboobooooooobooboobooboboboboobooboooboobo

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
ooooboooboobobbobooobooobooboobooo

googooo

go oo goood

gooobgooobobo
gboooboboo
oooobooobg
gboooboobooboboo
gooobgoobooobobo
gooooboooog
ooooboobon

oooobooobo 4 ooooboooboobon
gooooooog

ooooooon
oo

gogoooood
oogno

0O O 00O O3 Transport Phenomena 2nd Ed.O (Bird, Stewart, Lightfoot, Wiley)

@ ooobo™oboboboooooo

bbb btbododob™obobobbooooobobbbooooobobooo
OO0 URLDO http://www-tph.cheme.kyoto-u.ac.j p/index.php?ry%2FEducation

googono

66



goooo

73030

Oooodog
Fluid-Phase Separation Engineering

000000073030 00000030 00DOOO00O DO00ODOOOOO0100 0O0OO0OO0Owa202
gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooobooobooboobooboobooboobobobooboobobbobooboobooDobo
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobooobgoobooooboobooboobooobooboobuooboobooboboobo

goboobooboooboobooboobooboobboboobooboboboboobon

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
gooobooobooboboboobooobooboobobooobooboboboboo

googooo
go oo goood
ogoooobogoooo gboooboobobobobooboobooobooboobooobooon
g 3 gbooobgooboobobooboobon
ooooboobobobobooboobooboboboobooobooob
oooooo 4 ooooboobobooboobuoobmoboobooboboo

goooobooboo
gboooboobobobobooboobooobooboobooboon
oogono 4 ooooboobobobobooboobooboboboobooobooob
oooobooobo0obobobobooboooboon
j300oo0doooo0oooooUoUooooUOoooogooboooooo
goooboobobbooboobgooooboobooobooobg

oogono 4

gboboomobooobobmooboobooobon
gobomoboooboobobobmoboobooboboboobmooboooboboon
gooooOoOoQoOoOoOoOoOoOoOOOCOOOO0OO (D0DODO0O0O)YOUDOoDODOoDOoDOoOoooOoo

000 URLO

ggoobobboogooobboogoobbbuooooonobboooobobbooooboboboooon
oo

67



gooon

70480
oogooon

Process Control
000000070480 00000030 0000000 00000000200 00000OW201/3000 1000
O000D0200000000 0O0O0O0ODOO00 O0OO00 O0D0000O0O0D 00000 O

gooooooooooooooooooooooOoOoboOoboooOooOobbOOoOoOoOoDOObObOUoOoboOooOOobbOOooOooDo
oooooooooooooooooooooooOooOoooOoOooooOooObObOOoOoOoOoODOObOOoOoOoooooOoboboOoOooooon
ooooooooooooooooooOoOooooOooOOooOOoOooooobObOOoOooOooOoDObOOoOooooooObObOOoOooooD
oooooooooooooo
gooooooooooooooooooooooOoOobooOoooOooOooOobobO0oOoOoOoOoOObOO00OobOoOOobbOOoOoooon
ooooooooooooooooooOooooooOooOoboboOoOoooooOoOoboOoOooooooOobobOooooon

gboboobooboooooooboobooooobbooboobOooooooo

gooooooboooOooooooooOoooooOoboo0oooo PODOOOOOODODOOOOOODODOODOOOOODO
ooooooooooooooooo

oooooo
oo oo oooo

goooooooooooooooOoooooooboooooooobooOoooo

ooooooooo 1 ooooooooooooooboooooOoOoOoOoOoOoOobOoOoOoOOobbOoOoOoooono
ooooooooo
gooooooo0ooooooooOoOoooobooOoboOoooooooOoooOoooooDo

oooooooooboo goooooboodooooooobobooooooOooOooboOoOooOoooOoOoboboOoooooo

od 2 gooooooooooooooobooooooOOoboOoOooOooOoOoboboOooooon
oo
gooooooo0ooooooooOooooobooOoboOooooooboooOoooooDo

ooooooood 2-3 ooooooooooooooobooooooOoOoOoOoOoOoOoboOoOoOoOobocOoOoOoOoooo

goooooooooooooooooooooobooooooooobobooooo
oooooooooOooooooo0o0ooOobO PDOOOOOODODOOOOOOOODO
4-5 000000 O0OOMATLAB(SIMULINK)OOODOOOOOOOOOOOOOOOO

PDOOOOOOODO

a
oooooooocooooo
gbooboooobooobooboobooooboobooboOoboOoboboOobooboOooo
gboboooooogo 5 gbooboooooooooboooobooooooboobooboboobooooboboobobooDbo
od goooooboooooooooboooooooooOooooooobooOooooon
gooooooooooooooboOoooooooOoboboOoOooOooOooon
gboooboogoo
gbooboooobooooboooboooooboboobooboooboobobooboooooo
gboboooooogo 1

. gbooooooobooobooooobobooDbo

MATLAB(SIMULINK) OO OODOOOOOOODOOOOOOOOOOOOOOOOO
gbooboooo 2-3 gboobooooooboobooobooooobooboobbobooooboooboOoDbo
gboobooooooboooobooooobooboobooboooobobooboooOoon

oooomoooooooo@mooooooooooomoooo
ooooo

goooomoooooooooooooooooooooooooobooooooooobooooooobooOoboboOoooooon
gooooooo

goouvrRLOOOOOOCOOOOOOODOOOOOOOOOCOOOOOOODOOOUOOUOODOOOOOOO
(http://www-pse.cheme.kyoto-u.ac.j p/~kano/lecture/processcontrol.htm) D0 O 0 000000

gooobooboooooboooobooooboooooboobooooboboobooboobo0bboobooboobooOobobooon
goooooo

68



goooo

73040

Oooo lnooooon
Physicsl Chemistry Il (Chemical Engineering)

000000073040 0000ODOO30 DUO0ODOODD O0OOOOOO0OD200 DoOoOoOow2oO00002

00000000 U000OoOoOoOo 0000 ooooooooooo (o)

ooooooobooo lobooogoboooooDoboooobobOOoooOobooOoobDobDOooboOoo
gooobooboooboobooboobooobo

goooobooobooboboobuooboooboboobg

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobooobooboboooboooboobo

gooooo
oo oo goood

goooboobobobobooboobooboobooboobooob

oooobooobo

oooo 8 gboooboobobobobooboobooobooboobooobooon
gbooobdoobooboboboobooboobon
ooooboobobbooboooboobobooobooboobon

goooobgooog

6 ooooboobobooboo™@obooboooboobooboboo

RN

gooooooog

gobobooboobooobooooo

googon

ooooooOoOooo ioobpoooooodooboogooo

000 URLDO

gooon

69



gooon

oooooo

73050

Mathematics for Chemical Engineering |1

000000073050 00000030 DUO0ODOODOOD OO00O0O0OOO0OD100 Doooow40oOoOoooz2

goooboob oboobobo boob booboobuoobo

goooboooboobooboboobooboobooboboobooboobobbooboobOon

gboooboobooooboo

goboogbooboooboobobooboobooboboobooboooboboobooobooo

goboboobgoooboobooboobooboobobooboobooobobo

gooooo

g

ud

ggod

gogono

gboooogoooo

googoobgon

gbooobgoobob oobobobooboobooboooboooboon
000000000 0000000 000000 PoissonOd OO Gauss
oogd

ooooboooboonbg

gogo

Oooo0ooooO oo
goooOoOoOoOoOoOoOoOOOOOODOOODOODOOO
OBrownOOO LangevinO O OO OOOOO0OOOOO

gogoooo

oooooooo
gboooogoooo
gboooogo
gboooogo

goooog

obooobooboobon
obooood

gooood
gboooogo

gobobooboooboon

oooooooboooooboooooooboo r.Oo0ob0mob oo
coooooOoooooOoooboo o.ogoopbocoooo ™M™
gooobooobobobobooobooomobooo

gooooOoboOooobo Iooboobooooooo

000 URLDO

googon

70



goooo

70820
oobobooo

Numerical Computation for Chemical Engineering

0000ooov7820 00000030 0000000 Dooooooo3gn
0O0ooow20/3000 1000 000002 00000000 ODO00OO0O0O0O0O0 /oo oDoog
goooooooooa

0000000000000 00O0O0OO00O00O0O0O0OD0O0O0DO ViskdBascOOOOOOOOOOooooQ
gbooobooboobgooboobooboobooobobooomoobooooooboobooboon
gooooog

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goon

gooobooboobogobobooooDOoboooOOobUoobOOoDOobOoOOVvVBAODODODODOOO

googooo

go oo goood
vBOOOOOOOOOOOOOODOUOOOOOOoooOooOoooboooo
00000000 A0DmOoooDooooooooooooooooog
4 oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob
OO0000o0oOd0ooOogOooooom3non
gooobooboboboboobuooboooobooboobooon

Introduction 0 O O
gooooooo

ooooboobo 3 00o0D0oO0000oDO0bOo0oD0bOoo0oDooDOobODoOooDOobom3
oo
goooboobobboboobuooboobobbooboobooob

JHHy 2 gooobooboboboboobooboobooomoonoog
oooobooboboboboooboooboobobobooboooboooob

oooobooobo oooobooboboboboobooboobobobobooobooob

g 2 goooboobobboboobooboobobobooboooboob
gooobooobooog

gooooooo gooobooboboboboobuooboooobooboobooon

ooooog 2 ooooboobgon

ggoobobobooooobbbooooooo

00000000000 0000000D0000@MBascOODODOODOOODODOOOODODOOOODO

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
goooboooboobooboboboobooboobobbooboooboobooboboboo

000 URLO

goboobooboobooboboooboobuooboobon

71



gooon

73100

Oooooolgoooon
Chemical Engineering Laboratory |(Chemical Engineering)

000000073100 00000D0O30 U0O0OOO0O0O OO0O0ODOOoOO0OooOgoOooos3os500
000oO0o00oOoO0O0o 40000 OODOOO6
goooboooboobooooobooboobobooboob boboboobo boobo
gobobooboobooboooonooo

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
gboooboobooooboobooobgooboooboboobooboobobobo

gobobooboobgooboobooboobooboobobooboobo

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
RN

googooo
go oo goood
gboooboobobobobooboobooobooboobooobooon
gbooooooo 18 gbooboobobobooboobooboobooboobooobob

ooooboobobobobooobon
obooobooboboboboobuooboobobobooboooboooon

13 goooboobobobobooboobooboobooboobooob
gbooobooboooboobgooo

gogooooogd
goolo

gooboboobooboobobooboobooboboob obooboobooobooboo

0000 0O Bird, Stewart, Lightfoot O O O Transport Phenomena, 2nd Ed.O (Wiley)
0dodoboooooooooomobooooad
Jodoobob ooo@mooon
Smith, Van Ness, Abbott O O O Introduction to Chemical Engineering Thermodynamics, 7th Ed.00 (McGraw
Hill)

ooooooboooobooooooobobo oo oobooooooobo Ibooogoobooo
goooogo

000 URLDO

gooon

72



goooo

73110

Oooooo noooood
Chemical Engineering Laboratory 11(Chemical Engineering)

000000073110 000000D0O30 UO0OOO0O0O DO0OoOoOOoooogo30500
oooooOobOo0ooOoD 40000 DODODA4

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gboooboooboobgn

goooboob 0obob obooobobooboobooobooboboon

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooooog

gooboboooboooboobobobooboooboobuooboboboboobo
gooboboooboobooboboboobooobooboobuoboboboooboobOon

googooo

go oo goood
gboooboobobobobooboobooobooboobooobooon
26 gboooboobobobobooboobooobooboobooboon
oooobooboobobboobooobon

goooogoooba
oong

ggogoboboogogooboobbuoooobobbooooobobb ooobobobbooooobobog

0O 000 0O Bird, Stewart, Lightfoot O O O Transport Phenomena, 2nd Ed.O (Wiley)

dodoob ooooobobooomboooa

dodobobob ooo@mooon

Smith, Van Ness, Abbott 0 O O Introduction to Chemical Engineering Thermodynamics, 7th Ed.C0 (McGraw
Hill)

gooooooooo ignooocoomoooooooooooooooo Ionooooobooooo
goooboooboboboboobooboobobooobo

000 URLDO

googon

73



gooon

73070
oooo

Chemical Reaction Engineering Il

000000073070 00000030 0000000 00000000200 00000W201
000002 00000000 00000000000 0000
00000000 (0)0000<0>00

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobgooooboobooobooobobooboobooboobobboboobooboonoo

gooobooobooboobobooboobuoobobooboobobobobDoobooboobo
googoogooo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gboooboobobbobooboobobooboobo

googooo
go oo goood

oooobooobo oooobooboboboboobooboobobobobooobooob

g ! goooboooboobon
gboooboobobboboobuoobooboobooboooboooon

gooooooo 1 gooobooboboboboobuooboooobooboobooon
ooooboobobooobooobobobo
goooboobobboboobooboobobobooboooboob

goooogooobo goooboobobboboobuooboobobbooboobooob

g 3 gboooboobobboboobuoobooboobooboooboooon

gbooobogooog

oooobooboboboboobooboobobobobooobooob
ooooooon 3 goooboobobboboobooboobobobooboooboob
gooobgooobobo

gooobooboboboboobuooboooobooboobooon

ooooboobo oooobooboboboboooboooboobobobooboooboooob

a 3 oooobooboboboboobooboobobobobooobooob
gogno
gboooboobobboboobuoobooboobooboooboooon

goooobgooog gooobooboboboboobuooboooobooboobooon

oooobgno 2 oooobooboboboboooboooboobobobooboooboooob
oogno

000000000000 oooooO0ooog19e3n
gooon

oo ooboobooooobOoooboo I boboobooo
000 URLO

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gooon

74



goooo

73080

Oooodog
Solid-Phase Separation Engineering

000000073080 OOO0O0ODO30 00ODOOO0O0O DO0O0ODOOOOO0O200 OOO0OOOwW201
gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gbooobooboobooboobooboobobooboobo

goboobooboooboobooboobooboobboboobooboboboboobon

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goooboooboobobooboooboobobooboobooboboobOoobooo

googooo

go oo goood

gboooboobobobobooboobooobooboobooobooon
gbooobgooog
ooooboobobobobooboobooboboboobooobooob

gpogno 4 obooobooboboboboobuooboobobobooboooboooon
goooboobooobg
gboooboobobobobooboobooobooboobooboon
ooooboobooboboboboooboobon
obooobooboboboboobuooboobobobooboooboooon

gogo 4 gboooboobobobooboo oobooboobobooboobo
gbooobgobooboboobooboobooo
ooooboobobobobooboobooboboboobooobooob
gooon
goooboobobobobooboobooboobooboobooob
gbooobgobooboboobooboobooo

goooogn 1

gogno 1

gooogo 3

oogono 2

gboboomobooobobmooboobooobon
gobomoboooboobobbmoboobooobo
obooooobooooboboooobmoobobobooobooboooobooo
000 URLO

ggogoboboboooooobbooooobob,bbbooooobobbooooboboboooooobooboag
oo

75



gooon

googd

Fine Particle Technology

70700

OOo0opoooovyo700 00000030 ODOOOOOO ODOOOOOOO200 ODOOOOWS301

gdopoo200000000 ODOO0ODOOOO OOO0 DOOobDoogOoooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gboooboobobbobooboobobooboobo

gobobooboobgooboobooboobooboobobooboobo

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goooboooboboboboobooboobooboobo

googooo

go

oo

goood

ooooooon

gboooboobobobobooboobooobooboobooobooon
gbooobgoobon

oooooooo

ooooboobobobobooboobooboboboobooobooob
goooboobobbooboobooboboobooboobon
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
gbooboobobooboobooo

gogooooogd

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gogno

oooobooobo

ooooboobobobobooboobooboboboobooobooob
ooooboobobobobooboobooboboboobooobooob
goooboobon

0000000000000 O0OO0O0OO0OO0OO0OO0O0OO (19 oooooooOo0oOoOoOoOoOooOOoOoO (2001)

googon

googooo

000 URLO

gbooobooboooboopoooboobooobon

76



goooo

70710
ooboooboogon

Process Systems Engineering
0oooooov7i0 00000030 O0ODO00O0O0O0 DOOOOOODO200 OO0O0OW301
doo0dpo200000000 OO0OODOO0OD DO0OO DODOoOoOoOooOoood

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gbooobooboobgoboobooboobooboboobooboobon

oOoOopooooooo voooOoooo vooooooo

goboobooobooboooobooboobuooboboboboobooboobobobooboobon
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo

gooooo

oo oo goood
goooobooobo 1 goooboobobobobooboobooboobooboobooob
gog gbooobgoobooboboobooboon

ooooboobobobobooboobooboboboobooobooob
2 ooooboobobobobooboobooboboboobooobooob
oboooboobobooboobonbooo
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
oooobooboboboobooobooboboooboooo
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboobobbobooboobobooboobooboo
obooobooboboboboobuooboobobobooboooboooon
goooobooobo 2 goooboobobobobooboobooboobooboobooob
googog
ooooboobobobobooboobooboboboobooobooob
oooobooobo ooooboobobobobooboobooboboboobooobooob
gpoooogn obooobooboboboboobuooboobobobooboooboooon
goooboobobbobooboon

googoobogooog
U

goooogooobo 4

goooogoooba 3

gobobooboobooboobooboob

googon

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooooog

000 URLO

gogoogn

7



gooon

71010
oooobouooood

Simulations in Chemical Engineering

0oooooov7io0 00000030 0000000 Dooooooo3gn
0O0o0oow30y3ooO 1000 000002 00000000 00000000 oogo
00000000 (0)o00

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gbooobdooboobooboobooboooboboobooboobobo

ggooboobooooooboobbooooooboboooooboboooooboobooo

goobobooobooboobobboobooobooboobobobo0obDooboobobDbobDoOobLOon
gooobooobooboboobooboobobboobooboobobboobDoobooboboo
gooooo

gooooo
go oo goood

oooobooboboboboooboooboobobobooboooboooob
oooobooboboboboobooboobobobobooobooob

goooogoooba goooboobobboboobooboobobobooboooboob

oo 4 goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon
gboooboooboboobgooboboo

oooobooobo oooobooboboboboobooboobobobobooobooob

oo 3 googoog

gboooboobobboobooboobooboobooboooon
3 gooobooboboboboobuooboooobooboobooon
oooobogon
goooboobobboboobooboobobobooboooboob
Lennard-Jones0 0000000000000 O0OOOOOOOOOOO
4 gboooboobobboboobuoobooboobooboooboooon
gooobooboboboboobuooboooobooboobooon
ooooboobooboobooo

oooobooon
gogd

gogoboooogad
O

JodoooOoOo000oooweBOOOOOODOOOOOODOO
Oob00ododoooooooooooooooooooom@oooon
0000000000000 oo00oo0ooooodoooog (obooo)m
O 00O URLDO http://www-tph.cheme.kyoto-u.ac.j p/index.php?ry%2FEducation

goooboooboobobooobooboobobooobo

78



goooo

73090

Ooooinoooood
Physical Chemistry 111 (Chemical Enginnering)

000000073090 00000030 0000000 000oDoooOoOol10o0 0ooogws3ol
gooobz2000000000DC0O00 DOODOOUOO DUOOD Dopbooooo
gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon

gooobooobooboboobooboobobboobooboobobbooboobooboboo
gooobooboobobooboobooboboobooboobobooboobooboboo

goooogn
goobooooboobooboboobooboobobooboobobobobooobDOoon
goooboooboobooboboobooboobooboboobooboobobbooboobOon

gooobooboooobooboooboooboboboobooboobobboboobooboono

googoono

oo oo good
goooobooobo obooooboobooooobooooobobooooobomoooooDo
O 3 goooo
goooboooobo obooobooboboboboobuooboobobobooboooboooon
gooogo ! gboooboobobooboobgooo

goooobooobo
oooobooon
goooboooobo

1 O000000000O0O0O0O0O000SkKNWOdS/dE=/TOOOOOO

000000 00o0sSknWwoOooOoooo0ooooooooooooo

0O OO Boltzmann 15
goooood HboE
ogoooooogao goodoooooobooboodoodoboooooooooonboa
aooo L5 0000000pTOODOOODOOODODDOODOO
goooooooad
goooogoad 2 0oooooooooooboooooooooboooa
goo

O0o000oo00o0ooooooooooooooooooooooooon
0 ! 0o0o000oooooooooooooooooooooa
goooooooa 0o0oo0o0odoooooooooooooooooooooooon
0o ! 0o0o0ooooooooobooooogooon

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon

2 goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
googo

gogooooogd
oogd

gooooon
000o0D@mooooo0U0oOOo0o0U0bOOo0o@oooO0Uobooogg1Moooogooooooo

o0@mooo0ooooooooogOo1esoooogoooooooooooooooboooooo
ool ooooooo0@ooooooooooD03DoooooooooomB.WidomOO

OO000O0O000DO00020000 000000000000 MO000O0000O0 D 20060
ooooomoobooooooomoooo iboooom

000 URLOODO

goboobooobooobooboobooboon

79



gooon

70720
oobobooo

Process Design

00o00ooov/20 00000040 0O0DODO0O0O0O DOOOOOOO300 OOODOO0O A2-305
doodoo200000000000000000 DODODOOOODOODOOOO DODOO
goooboboboo bbbt ooobobbtbo ooobbbooooboobooa

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
g

ggoobobobooooobobboooobobbooooobbboooon

ggoobobboogooobboogoobbbuooooonobboooobobbooooboboboooon
gooon

googooo

go oo goood
gooobooboboboboobuooboooobooboobooon
2 oooobooboboboboooboooboobobobooboooboooob

goooboooobo

oo
ooooog
goooboobobboboobuooboobobbooboobooob
goooogn 1 gboooboobobboboobuoobooboobooboooboooon
gboooboooboboobgooboboo
oooobooobo oooobooboboboboobooboobobobobooobooob
g ! goooboooboobon
gboooboobobboboobuoobooboobooboooboooon
goooobgooog 6 gbooobgoobobooboobgoobooboobooboooon
goooog
Aalals goooboobobboboobooboobobobooboooboob

goooboobobboboobuooboobobbooboobooob

ggoobobobooooobobbooooooo

gooon
ggoobobbodoooobbobooooobboooooobobboooobooboog
0O 00 URLDO http://processdesign.chase-dream.com/

goooooooboooobooz2000300oooooooDooOooooOoOOoDooooDooOoo
0000000000 0obO0oo00oooobo0o 400000000

80



goooo

74000
oogooon

Chemical Process Engineering

000000074000 00000020 0000000 DOOOOODOOD100 O000O000OW2020 N2
doodo200000000 DODODODOOOO DOOO
ggooboboboooooboboboooooooo

gooboboobooboooobooboobobbobooboobobboobooboobooboo
goooboobgooooboobooobooobobooboobooboobobboboobooboonoo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
oooobooobobooo

gooobooobooboobobooboobooboboobooboboboboobon

goooboooboobooboboobooboobobooboobobbobooboobooboo
goooboooboobooboobooboobooobobobooboobooboobobooboobOon

gooooo
go oo goood
oooobooobo oooobooboboboboobooboobobobobooobooob
oo 2 goooboobobobobooboooobon
gboooboobobboboobuoobooboobooboooboooon
gogo 3 gbooobooboboobooboobmobooboooboboo

oooobogooo
goooboobobboboobooboobobobooboooboob
oo 3 goooboobobboboobuooboobobbooboobooob
gboooboobgoobobbooboobooobgon
oooobooboboboboooboooboobobobooboooboooob

oooooooo 2
ooooboobooboboboboobooboon
goooboobobboboobuooboobobbooboobooob
JHHy 2 goooboobobobooboobgooobonboo
oooobooboboboboooboooboobobobooboooboooob
ooooog 3 oooobooboboboboobooboobobobobooobooob

ood

gooo@obooobobomooboooboobon
0000@oo00000000O0(0D0000O00LD)DU0D0D0DO00DO0(DoDoooooooo)
o000o0o0oO0oOoOoOOoO(ODOO0DoDOoOo)YOoooooooooo

000 URLO

goboooboooboobooboobooboobuoobooboboobooboobobbooboobOoon
g

81



gooon

70280

oooogo
Industrial Organic Chemistry

000000070280 00000030 ODOOOOOO ODOOOODOOD100 ODOOOOOO3O0OpooOooo2
000000000 ODo0o00000 D000 DoUooooUooOoUoo(b)yoooo
goboboboooooobooobooboboboooooooooboobobobobbooboobDobDOobobobOobOboOoo
gboboobooooooboobobobooobooobooboobobobobooobooboobOobobOoboooboog
gboobooooooobobobobooooobooobooboboboboobooooobOobobobobooboooboo
goobobooobooooobooboboboobooooooobobOoboboboooboobDobDobDOoboboboo
gbobooboooooboboboboboooooog
gboboobooooboooboobobobobooooooobooboboboboboboobooboboboboboboooon
gbooboooooboobobobooooooooboobobo
goooboo
oo oo gogo
gbooooooboobobobobooboooboboboboboooboooon
gboooooooobooboobobobobobooooboobooboboboboooo
gbobooooobooboobobobobobooooboobobobobooobooon
gbooooooooomooon
gboooooooobooboobobobobobooooboobooboboboboooo
gbobooooobooboobobobobobooooboobobobobooobooon
4 O00oOOo0o0ooooOo0oDoOooboOoOoooooBTXOooooooooooo
oooboobooooooooobbooobbooooobooooobboooooomoo
oon
gbooooooboobobobobooboooobobobobobooooon
gbobooooobooboboboboobooobobobobobooobooon
goobooooodg 3 gboooooooobooboobobobobobooooboobooboboboboooo
gbobooooobooboobobobobobooooboobobobobooobooon
gboooooooboboboboobooboomooooooan
gboooooooobooboobobobobobooooboobooboboboboooo
gooogooo 1 gbobooooobooboobobobobobooooboobobobobooobooon
gbobooooooomoooog
BTXOODODOOUODOOOUOODOODOODODDOOODOOOOODe -0000000
gboooooooooboobobobooobooooobooboboboooobooo
gbooooooboobobobobooboooobobobobobooooon
ooooboooooooooobboooooooomooooDo
gbobooooobooboobobobobobooooboobobobobooobooon
gbooooooboobobobobooboooobobobobobooooon
t gbobooooobooboboboboobooobobobobobooobooon
gboooooooooboobobobooboooooobobobob™obooo
oo

gpooboooooodg
gboobooooood g
gogo

gboboooooog
gbobooooog

gobobooooog
gboboooooog t
t

gbobooooog
gooogo

gbobooooooboboboooo

000 O O Industrial Organic Chemistry (4th Edition) K. Weissermel, H.-J. Arpe, Wiley-VCH, Weinheim, Germany 2003):
0000000000000 0O0O0O0U0O (199).0Do0DDDDODDODODODODODODODODODO 2080000000000
ooo
goopoopoz2000000000000000000000D00DOO0DOODOODOODOOOOOOOOOOOOOOOO
gbooboooooogoo

000 URLD

gboboobooboobobobobobooooon

82



goooo

70300
oobobooo

Biochemical Engineeringd O

00000Ooov70300 00000030 0000000 DO0O0OODOO00200 O0OODODOOOOODOO
doodo200000000 DODODODOOOO DOOO
gooobobobobooooobobobboooobobobbouooooo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobgooooboobooobooobobooboobooboobobboboobooboonoo
gbooobooboobgooobooo

ggoooobooooaon

ggogobbobooooobbbuooooboboboooooboboooobooboo

googooo
oo oo goood

gboooboobobboboobuoobooboobooboooboooon

gooogo 4 gooobooboboboboobuooboooobooboobooon
goodboobobobobooobooboobooooo
goooboobobobobooboobo™mobobooboobon

goooog 3
googboobobooboobuoboboboooboobo

oooo 5 OoooooO0OooooOoUoOoODNADOOODODOOOODOODOOOO
ooooboobobooobooo
goooboobobboboobooboobobobooboooboob

goooobooobo 4
gboooboobobbobooboobooboboobooo

googon

gooon

gooooo

000 URLO

gooono

83



gooon

gooooo

70420

Introduction to Environmental Preservation

000000070420 0000O0D30 U0ODOOO0O0O ODOO0ODQOOOO0100 ODOOOOOoOOoOo

000ooo200000000 OOO0ODOOOO OOO0 DOODOO<bO>000<0>00000

gooboboooboobootboomoobooboobo™oooomoobmoboobooboo
gooobooboobobooboobooboboobooboobobooboobooobooboo

goooobooooo

goooboobooboboobooboobob

gogoobooboooooobboooooobbooooobobboooooboboboooobbbbooOon
goooboooboobobboobooboobobobobooboobobobobooobOoon

googooo

go

oo

goood

gboooobgo

gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
oooobooboboo

gogooooogd
oogd

obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobboobooboobooboobooon

gpogno

ooooboobobobobooobon
ooooboobobobobooboobooboboboobooobooob
god
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon

oogd

00000000 ()oooooooooog oooooooooo
00 UUiooooooooooooooooooooooooooo
goooboobobbooboobooboboobooboobon

goooogoooba
oo

gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
ooooboooboobo

ggogbbbbooooobobobboooooboooooon

gooooooboooo

googooo

000 URLO

googon



goooo

70430

oooogo
Chemistry and Environmental Safety

000000070430 00000030 00ODO0OO0O0O OO0O0ODOOO0O0100 O0O0OO0OO00O 155
0d0ooo2000000000 OO0OOOOO0 ODO0OO DOoOoDoOoOooo<O>0gooo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
gooobooboobobooboobooboboobooboobobooboobooobooboo
gooobdoobooboobooboobooobooboobuoobooboboobooboobooboo
RN

ggogbbbbooooobobobboooooboooooon

goobobooobooboobobooobooboobobbobooobo

googooo
go oo goood

gboooboobobobobooboobooobooboobooobooon

oooooco 25 gboooboobobobobooboobooobooboobooboon
ooooboobobobobooboobooboboboobooobooob
ooooboobomooo
goooboobobobobooboobooboobooboobooob

ogoooobogoooo gboooboobobobobooboobooobooboobooobooon

gog 2> gboooboobobobobooboobooobooboobooboon
oooobooobmooo
obooobooboboboboobuooboobobobooboooboooon

Qoooc 25 goooboobobobobooboobooboobooboobooob

gboooboobobobobooboobooobooboobooobooon
oooooooooooboomooo
ooooboobobobobooboobooboboboobooobooob
ooogooooo 25 obooobooboboboboobuooboobobobooboooboooon

gboooboobobooboboobomonbo
ooooooOooocsROgOooooOoooooooooooobooo

2 ooooboobobobobooboobooboboboobooobooob
oooobooboboboboooboobobobobooomobon
goooboobobobobooboobooboobooboobooob

2 gboooboobobobobooboobooobooboobooobooon
oooomooo

goooogooobo
god

oooobooobo
oooood

goobooboobooboobooo

googon

gobobooobooboobobboobooo

000 URLO
gooooobebdbO0ODbUODOUDODUOCODOUODUODOUODOODUOODODODODUDODOOO

gooobooobooboobooboobooboboooboobuoobobboobOoobOon

85



gooon

70560

oo
Electrochemistry

OO0O0OD0Q0OQ0ODO7Y0560 00000040 OOOOOOO ODDOOODDODOD1I00 DOODODOO A2-303
gdooo200000000 ODOOOOOOO ODOOO0 DoOoobooo ,oo

goooboooboobooboboobooboobooboboobooboobobbooboobOon
googobooboobooboobooboobooobobbooboobooboobobooboobOon

goooobooobooboboobuooboooboboobg

gobooboooboobgoooooooboobuooboobobobooboobooboooboobo

gooooo
oo oo goood

obooobooboboboboobuooboobobobooboooboooon

goooobooobo 4 goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
ooooboobobobobooboobooboboboobooobooob

oooobooobo ooooboobobobobooboobooboboboobooobooob

g 4 obooobooboboboboobuooboobobobooboooboooon

goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooboon

oooobgon 4 ooooboobobobobooboobooboboboobooobooob
oooobooboboboboo
goooboobobobobooboobooboobooboobooob
gboooboobobboobooboobooboobooon
ooooboobobobobooboobooboboboobooobooob

1 ooooboobobobobooboobooboboboobooobooob

gogno

oo 1

googoobogooog
gogo

000o0D@moooood0ooo0o0ooOoCoooogoooogoooo2o00000

0000 doooo0@oo0ooooooooooooooo981dd

googooo

000 URLO

googono

86



goooo

70590
Ooobn

Spectroscopy for Organic Compounds
000000070590 0000040 ODODO0OOOO DODODODOO200 DOOOOO A2-306
0000200000000 O00D0DO0O0O00ODO0O0OO0O00 0000 doooooooooooooood

0000000000000000000C000000000000000000000 (MSO0O0O0000
(RO0DDO0O0000O0O0™NMR ®CNMROOOO NMROOO NMROOO NMRIIOOOOOOO
(UV/VISODOOOODO0O000 (CD)000D000000000000000000000000000O
0000000000000000000000000000

ggoobbboogooobbooooobobbuoooobooo

000000000000 NMR,®.CNMRODODO NMROOO NMROOO NMRIOOOOOOOO
(UV/VISODODDOODODO0O0O0O0O(CD)OD0D0DDD0D000000000DDNDDDoDo00000o0oooooDn
0o0o0000o0oooooan

googooo

g guo goood
ooooboobobobobooboobooboboboobooobooob
1 ooooboobobbooboooboobobooobooboobon

googoobogooog

guo
oo
$'$HO $P$C OO O 1 000000000000 0000000000000 *HO®CNMRODO
gog gboooboobobooboobobobobooboobo
COSYUOHETCORONOESY DD OOOO NMROODO DEPTONOEO O
obooobooboboboboobuooboobobobooboooboooon
NMROOODO 3

O00O0o0o0bo0o0ooOobONMROOO NMROOODOOOODODO
NMROOOOOOOOOOQOOOOOOOOOOOOOODO
gooooooouvvoboOoooOoboooobooboobooboooog
1 oooOdoOOoboooooocboboobooooOoboboboOooobooo

gboooboobobboboobuoobooboobooobooon
ocoooooooMSOIRCDUVOCDONMROOOODOOOOODOOO

gboooobgo 8 gboooboobobobobooboobooobooboobooboon
goooo

googoobogooog
gooooooo

00000000000 0000o000DoO0O (0 e60)dSilvesteindWebster 0 ;0000000000
obooboooooo

googn
googooo
000 URLO

gooon

87



gooon

70960

goooddoogn
Safety in Chemistry Laboratory

000000070960 00000040 0000000000 0000000OOOO
000000 4000500 000000 A2-30600000 0OO0O0O01
00000000000000000000000000 00000000 0000
00000000000000(0)000(0)000(0)00000on
0000000000000000000000000000000000000000000000000
0000000D00000000000MO0000000000000000000000000000
000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000O00000000000
0000O0O0000000000
0000000000000000000C0000000000000000000000000000
oooooo
0o 0o oooo
000000000000000000000000000000000
1 0000000000000000C00000000000000000
000000O0000000000000000000
000000000000000000000000000000000
1 O000000000000000000000000000000000

googoobogooog
gogo

goooogoooba

oo

gogobooboogooobooogn

oooooooo
ogoooobogoooo
g

obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
oooobooboboo

goooobooobo
guo

obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon

gboooboobobooo
o0o0db0oO0o0o0obOoboU0ooOobOobOoOobDOo 1oobooooDbo
go 1 goooboobobbooboobooboboobooboobon
oo
gboooboobobobobooboobooobooboobooboon
1 ooooboobobobobooboobooboboboobooobooob
oooobooboboboboooboobobobooboooboobo

goooogooobo
god

goobooooboobooboomooboobobooboobooboboooboobooboboo
goooogon
goboo@obooobooboboo@boobonoobooboobmobooobooboo
gobobooboobooboboboobooboobuooobo

000 URLO
gobooboooboobgooboboobooboobooboboobooboobobooboobon
gboooboobooobgooo

88



Ooon

Engineering Ethics

goooo

21050

000000021050 00000040 OD0O0ODOOO0 O0O0OOOOODO200 0000000 S3O0OCI19200000200000000

oooooooo o000 ooooobooooobo ooooo

gooooooooooooooooooooboOoooooooo0oOoooooboOoOooOoooOoOoboOoOooooOooOoboOoOoooooo0oOoOoooaon

gobooOooooooooooOooooooOoO0OoooooboOooooooboOoOoOoooooboo
oooooooooooooo

oooooooooooooooOooooooooooooooboOoOoooooooOoo

ooboooo
oo oo oooo

pooooOooooooOoOoOoO0OoOooOOO0OO0O0OO0bOOOOO0OOO0OOCOOOO0OOOOCOCDOOOO

ooooo o poooOoOooooboooOoOoOo0OoOOOOO0OO0O0OO0OOOOOO0OOCOOOOOOOCOCDOOOO
poooooo

ooooopooooooo poooo0o00obooOoO0O000oooOO0O0O000bOOO0O0000b0O0O0O00000OO0O00

O ! oooooooobooooOooooooo

Qooooooooooo goooooooooooO0oOoOoOooooOO0OOOoOooOOoOOO0OO0OO0OOoOOO0OOOOOoOoOoOO
poooooooooooooOoooo
poooOoOo0oooooOoOoOoO0oOOoOOO0OO00OO0bOOOOO0OO0O0OO0COOOOOOOOCOOOO0

noeen 2 poooOoo0oO0oooO0o000O0bOoOoO0O000O0DbOOO0OO00O0OOOOO0OO0O0O0BODOO
pgoooo0o0ooooooOo0oO0oooo0o0oO0OoboooOoO0oO0o0o0oOooooO0o0oOoooooOoOo0n

ooobooooooooo goooo0oO0oooooOoO0o0oO0ooOoOoO0O0oO0O0bOOoOO0OO0OO00O0bOOO00O0O0O0b0OO000

oooooooo ! goooo0o0ooooOoO0oOoO0oO0oOOoOO0OO0OO0O0OO0bOOOO0OO0OO0O0OO0bOOOO0OO0O0O0OCOOOO0O0
poooooooooooooo
poooOoOo0oooooOoOoOoO0oOOoOOO0OO00OO0bOOOOO0OO0O0OO0COOOOOOOOCOOOO0

oooooooooo 1 poooO0o0o00oboOoO0o000oooOO0O0O000bOOO0O0000OOO0OO000O0O0CDOOO0O0
gooooooobooooooooooooo

ooobooooooooo o0oo0oo0oboO0oo0oO0oo0o0obOO0oO0OO0oO00b0O0oO0oO0ooO(PL)DODOOOOOODOODOOOO

oooooooooboooo 1 gooo0oooobooomoOoooooOoOoO0OOoOoOooobOO0OO0OOO0OoOoOoOOOO0O0OoOoOoOO

oooooooooo pooooOoooooOoOoOoOoO0oOoOoOO0OOOOOOOO0OOOO0OCbOOOO0OO0O0OOn

No0o0o00o0o0oo0 poooOoOo0oooooOoOoOoO0oOOoOOO0OO00OO0bOOOOO0OO0O0OO0COOOOOOOOCOOOO0

1 poooO0o0o00oboOoO0o000oooOO0O0O000bOOO0O0000OOO0OO000O0O0CDOOO0O0

HoHo goooO0o0o00oooO0o0000obooOo0oo0oboooo

ooobooooooooo goooooooooooO0oOo0oOobooOoO0oO0o0oOooooOoOO0oOoOoOoooOOO0OO00OoboooOon

O ! goooooooboooooooo
poooOoOooooboooOoOoOo0OoOOOOO0OO0O0OO0OOOOOO0OOCOOOOOOOCOCDOOOO
poooOoOo0oooooOoOoOoO0oOOoOOO0OO00OO0bOOOOO0OO0O0OO0COOOOOOOOCOOOO0

HoEeen ! poooO0o0o00oboOoO0o000oooOO0O0O000bOOO0O0000OOO0OO000O0O0CDOOO0O0
pooooo0oooooooooooo
goooo0oO0oooooOoO0o0oO0ooOoOoO0O0oO0O0bOOoOO0OO0OO00O0bOOO00O0O0O0b0OO000
goooo0o0ooooOoO0oOoO0oO0oOOoOO0OO0OO0O0OO0bOOOO0OO0OO0O0OO0bOOOO0OO0O0O0OCOOOO0O0

oooo 1 pgoooooOoooooOoOoOoOoOoobooOoO0oO0OOO0OoObOOOOOOOOOOOOOOObOODOO
poooOoOooooboooOoOoOo0OoOOOOO0OO0O0OO0OOOOOO0OOCOOOOOOOCOCDOOOO
pooooooooooooo
poooo0o00obooOoO0O000oooOO0O0O000bOOO0O0000b0O0O0O00000OO0O00

oooo 1 pgoooo0o0ooooooOo0oO0oooo0o0oO0OoboooOoO0oO0o0o0oOooooO0o0oOoooooOoOo0n
oooooooo

Qooooo 1 pooooOooooooOoOoOoO0OoOooOOO0OO0O0OO0bOOOOO0OOO0OOCOOOO0OOOOCOCDOOOO

poooOoOooooboooOoOoOo0OoOOOOO0OO0O0OO0OOOOOO0OOCOOOOOOOCOCDOOOO

ocoooooooobooooooo

0000000000000 000000000000000MO0D0 (2007 0000000000000000MD0000 (2008)

ooboooo
000 URLO

ooooooooooboOoOoOoooooOoOoOoOoOooOoOoOO0OOOOoOOOOO0OO0O0bOOOOO0O0O0
[b00o0O0O0ooDO0oo0oojocoooooc.ooooooon

89



gooon

21080
Oooo

Introduction to Engineering

000000021080 00000010 O0ODO0ODOOODOOOO DOOODOOOOO
00o0o00o0bOo0OO00bO00 OUboobl10b0bO0obOo0b0 booboooobobooooo oooo
gooobobobooooobobooa

gooboobmoobooboboobooboooobooboobooboboobooboobobo
gooobooobooboobobooboobooobobboobooboobooboboobooboon

ggooboobboogoooboooooobbdoooobobboooobboboooobobooog
goooboooboobobobooboooboobooboboooboobo

gooboomoobooboboobooboobooboobooboobobooobooboobobo
gooobooobooboobog
gboooboobooooobbooboooboobooboboobooboboboobo

gobobmooobooboboobooboooobooboobooboboobooboobobo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goooboooboobobbooboooboobobobobooboobobobobooobOoon

googooo

oo oo goood
gboooboobobboboobuoobooboobooboooboooon
gooobooboboboboobuooboooobooboobooon

-2 ooooboobooboobooo
gooobooboobobbooboooboobooboboooboobo
goooboobobboboobuooboobobbooboobooob
gboooboobobboboobuoobooboobooboooboooon

3-8 gooobooboboboboobuooboooobooboobooon

oooobooboboboboooboooboobobobooboooboooob
oooobooboboboboobooboobobobobooobooob
goooboobgon

goooooobooboobooon

gooobooobooboobooon

goooboooboooboood

000 URLO

gooboboobooboobooboobooboboboboobooboboboobooboobonooo
gboooboobooboobooboon

90



goooo

22020

ogooodood
Exercisein English of Science and Technology

000000022020 00000020 0000000000 ODOOO0OOOO0OO ODoOOooOooOoooo
oooobolobOo0oOoU0bO0 oooobOobOoU0ooOOobDOo0b0 DUbUo DCOobDoboobogopbobo

gooboomooboobobooboobooboobooboobooboboobooboobobo
gooobooboobobooboobooboboobooboobobooboobooobooboo
g

obooomoooboooooboooooooboooooboobooooobooooobOobobooDOobooo
oooooooboobobooo

goooomoobooboboobooboobobooboobooboboooboobooboboo
gboooboooboobobboobooobooboooon

googooo

oo oo good
goooobooobo 1 gboooboobobobobooboobooobooboobooboon
oooobooon ooooboobobobobooobon

goooboooobo
goooobooobo
ogoooobogoooo
u

ooooboobobobooboobooboboobooobooboo
2~6 oooobooboboboboobooboobobobobooobooob
ooooboobobbobooboobooo

ooooboobobobobooboobooboboboobooobooob
obooobooboboboboobuooboobobobooboooboooon
goooboobobobobooboobooboobooboobooob
gboooboobobobobooboobooobooboobooobooon
gboooboobobobobooboobooobooboobooboon
oooobooboobobobooo

ooooboobo
oooobooobo 7~15
goooogn

ooobo@oooboooboobg

gooboboooboooboobobooobooboobobbooboooboobobDbobDoobDOon

gooooooboooboood

000 URLO

gobo@™@ooobooboboooboobooboobooboobooboboobooboobobo
googoboobooboobooboobooboobonoobo

gooobdoobooboboobooboobobooboobooboboobooboobobooboo
goboobooobooobgon

91



gooon

22110
oogooon

Engineering and Ecology

00o00doopz2110 00000000000 DODOODOOO ODOOoOooooosend
00o00dooD 4000000000 0DOO0bO0o200000000 OO0OODODODOOO0OOODOOoOO
ool booooooo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooobgoobooo

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gbooobooobooboobooo

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
gboooboobooobgooo

gooooo

go oo goood
1 ooooboobooboboboboobooboon
2 gboooboobooboboobooboobooo
3 gbooobgooboobobooboobon
4~5 ooooboobobobobooobooboono
6~7 gbooobooboobobbooboobooobon
8~11 O0000O0OO000OOO0OOOOO0bOOOoOoOoDOon
12~13 0O00000O0O00O0DOObOOoOoboOooD
14~15 [O00000OO0O0OOO0obOOobOOoooobon

0O O 00 O Environmental Science:Earth as Living Planet 1st ed. D. Botkin & E. Kekker,2009
ggoobobobtbodooobbbuooodobboooooobbboooubboboooa
ggoobobobtbooooobobbbooooobobobbouoooon

000 URLO

goboboooboobgoobooboooboobooboobobooboobo
gooobogoobooboboooboobooboboboobooboobobDboobDoobooboDbbo
ooooboooboobgon

92



goooo

22210
Ooobn

Engineering and Economy

00000002210 00000000000 DODOODOOO ODODO0OoOoOooOosend
00o00dooD 4000000000 0DOO0bO0o200000000 OO0OODODODOOO0OOODOOoOO
ool booooooo

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobooboobobobobooobOon

gooboboooboobooboboboobooobooboobobboobOooboobobDbobDoOobDOoon
gbooobooobooboobooo

gooobooobooboobobbooboobooboobobooboobuoobobboboobDOon
gooobooboobgooobooo

gooooo

go oo goood
1-2 oooobooboboobon
34 gooobgooobobo
5~6 googogn
7-8 oooobgoboo
9~10 OO000OO0OO0ODOOoOod
11~13 000000000
14~15 [0O000O00O0O0OO0ODOObOOoOobOOobOon

0 OO O O Engineering Economy:International Version 14th ed. William G. Sullivan,2008
gooooobooooooobooooobobooooooooboboooooooooo
gooooboboooooobobbooooooobooooon

000 URLO

gooboboobooboobobooobooboobobobobooboobo

gooobooboobobooboobooboboobooboobobooboobooobooboo
gboooboooboobgn

93



gooon

24010

Oooodog
Global Leadership Seminar |

000000024010 00000030 U0DODOOOOO0OD ODOOOU0OOOOO ODoOOooOoooooo
oooobolooOoo0ooobOobOo0oo0obOob0b0 DCoboboboOobDOoboob0 poobo
goooboooboood

gooboboobooboooboobooboobuoobooboboobooboobobbooboobOoon
goooboobooboboobooboobobboobooboobobooboobooobooboo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
gooobooobooobgoobooo

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gooobooboobobooboobooboboobooboobobooboobooboboo
goo

gobooboooboobgooboboobooboobooboboobooboobobooboobon
gooobooobgon

gogoogoo

oo oo goood

1 goooboobobboboobuooboobobbooboobooob
gooobooboboboboobuooboooobooboobooon
ooooboobooboobooo
goooboobobboboobooboobobobooboooboob

2~3 goooboobobboboobuooboobobbooboobooob
gboooboobobooboobgoo
oooobooboboboboooboooboobobobooboooboooob
ooogm
goooboobobboboobuooboobobbooboobooob
gbooobgoobooboboobooboon

1 ooooboobobooobooobobobo

2~3

3~4

goooooobooboooon

goooboooboobobooob
gooobooobooboobobooobooboboboboobooboboo
000 URLO

goobobooobooobooboboboobooboobooboboobooboobobboboobDOon
gooobooboooobooboobooboboobooboboboboobOoobooo
gooobooboobobooboobooboboobooboobobooboobooobooboo
gboooboooboobgn

94



goooo

25010

Oooodog
Global Leadership Seminar |1

000000025010 00000040 O0ODOQOOOOO0OD ODOOOUODOOOO ODOOOOOoOoOoooOo
000001 00000000 (0DO000000O0 D0O0ooooooooog oooo
goboobooboooobon

gooboobmoobooboboobooboooobooboobooboboobooboobobo
goooboobgooooboobooobooobobooboobooboobobboboobooboonoo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo
gooobooobooboboobooboobobobobooboobobboobDooboobobbo
ooon

gooboomoobooboboobooboobooboobooboobobooobooboobobo
gooobooboobobooboobooboboobooboobobooboobooboboo
g

gobobmooobooboboobooboooobooboobooboboobooboobobo
gbooobooboobon

gogoogoo

oo oo goood
goooboobobboboobuooboobobbooboobooob
googog

2 ooooboobobooobooo
goooboobobbooboobooboboobooboobon
oo

4 gbooobooobobooboobooobonboo
oooobooboboboboobooboobobobobooobooob
goooboobobboboobooboobobobooboooboob
googoogno

15 gboooboooboboobgooboboo

5~140 0
g

gooobooooboooobooon
goooboooobooooboon
gooooo
000 URLO

gobobooboooboobooboobo
gooobooobooboboobooboobobboobooboobobbooboobooboboo
gboooboooboobgo

95



O00D0O0ooO 2011000
OF0o0ooon

Copyright ©2011 0000000
20110 40 100000000

oob0 Ob0OO0o0oboobon
goo O0boobgn
060685010 000000000

goobgo bOoobooboboobobo



DoooooOD0O 2011000

O[Al]ODOO0O0O

o[Bj]OOO0O

o[Cloonoon

o[DlO0o0O0O0oon

Oo[E|O0O0OO0

o[FOo0oOoog

oo0o0oodd  http://ww.t.kyoto-u.ac.jp/syllabus-s/
goboboobooooboooboboobobobobobooooooobobobobo

00000000000000000 00000000 ((KULINEMOOODOOO0O0O0000000

OO00000O0O 2011.4



	工業化学科 
	70830 工業化学概論I
	70840 工業化学概論II
	22015 基礎情報処理
	230116 基礎情報処理演習
	71020 物理化学基礎及び演習
	71030 有機化学基礎及び演習
	71040 基礎無機化学
	71050 化学プロセス工学基礎
	71120 物理化学I (創成化学)
	71110 有機化学 I（創成化学）
	71130 無機化学 (創成化学)
	71140 分析化学（創成化学）
	71150 高分子化学基礎I (創成化学)
	71320 化学数学（創成化学）
	71350 創成化学実験I（創成化学）
	71360 創成化学実験II（創成化学）
	71190 物理化学II (創成化学)
	71170 有機化学II（創成化学）
	71220 機器分析化学（創成化学）
	71200 高分子化学基礎II (創成化学)
	71180 生体関連物質化学 (創成化学)
	71210 統計熱力学入門（創成化学）
	71240 物理化学 III (創成化学)
	71230 有機化学III（創成化学）
	71330 錯体化学 (創成化学)
	71260 最先端機器分析（創成化学）
	71300 高分子化学 I
	71290 化学生物学
	74040 材料有機合成化学
	71340 高分子化学II
	71270 化学のフロンティア（創成化学）
	71280 産業科学特論
	72000 物理化学 I （工業基礎化学）
	72010 無機化学I（工業基礎化学）
	72020 分析化学I（工業基礎化学）
	72030 有機化学 I (工業基礎化学)
	72040 化学数学I (工業基礎化学）
	72050 最先端の化学入門(工業基礎化学）
	72230 工業基礎化学実験I（工業基礎化学）
	72240 工業基礎化学実験II（工業基礎化学）
	72070 物理化学II（工業基礎化学）
	72080 有機化学II (工業基礎化学)
	72090 無機化学 II (工業基礎化学）
	72100 分析化学II（工業基礎化学）
	72110 グリーンケミストリー概論
	72120 生化学I（工業基礎化学）
	72130 高分子化学概論I (工業基礎化学)
	72200 化学数学 II
	72140 有機化学III （工業基礎化学）
	72150 物理化学III（工業基礎化学）
	72160 無機化学III（工業基礎化学）
	70641 生化学II
	72170 高分子化学概論II（工業基礎化学）
	70520 量子化学概論
	72210 界面基礎化学
	70610 触媒化学
	72180 化学統計力学（工業基礎化学）
	72220 有機化学IV（工業基礎化学）
	72190 先端機器分析科学（工業基礎化学）
	73000 物理化学I（化学工学）
	73010 無機化学I（化学工学）
	74010 基礎流体力学
	73020 化学工学数学Ｉ(化学工学)
	74020 化学工学計算機演習
	74030 反応工学I
	70460 移動現象
	73030 流体系分離工学
	70480 プロセス制御工学
	73040 物理化学II（化学工学）
	73050 化学工学数学II
	70820 計算化学工学
	73100 化学工学実験I（化学工学）
	73110 化学工学実験II（化学工学）
	73070 反応工学 II
	73080 固相系分離工学
	70700 微粒子工学
	70710 プロセスシステム工学
	71010 化学工学シミュレーション
	73090 物理化学III（化学工学）
	70720 プロセス設計
	74000 化学プロセス工学
	70280 有機工業化学
	70300 生物化学工学
	70420 環境保全概論
	70430 環境安全化学
	70560 電気化学
	70590 有機分光学
	70960 化学実験の安全指針
	21050 工学倫理
	21080 工学序論
	22020 科学技術英語演習
	22110 工学とエコロジー
	22210 工学と経済
	24010 ＧＬセミナーＩ
	25010 ＧＬセミナーⅡ


