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The aim of English for Environmental Professionals is to provide a platform for the 4™ year students of
environment science and engineering to obtain the capability of professional reading and writing. This
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course includes group discussion, summary writing and translation. The pre-requirements for this course are:
core courses of environmental science and engineering, university English.

IR 5: 40050532 WRFELR : FRBYE TS Y2 53 %] Environmental Physical Pollution and Control
20t 32 4 2 ERBIT: HEE. XK
iR Fik
RSP

RRFRIEE TR PR —, WA 524 N F BT TS Jeds il 5 TR RS H
BAR AR, PAVENSE. ) . RS Y R AR R . R, B . U
FYRBHEE, AR E BRI S | AR SRR 1 5 S A SR B B VS e SR BoR . PR BN
PRy B AR A I P AR YR AR RRRAS . YR AR R b, R N B AR TR AR PR AR e T
P PR S o B R UM R RAR S I PR AR RRIR, R RAR S AR IPE R S e, DR AR ST
YRR BAR s TROR A 20 2 05 UFI2 IO P JE A e, Pl R AP AR SRR, RO S R A S
AR R JBAF s DA BUR P = R A 58 F A 3 Ak B R A S

WRREHS: 30050192 KEIEFFH TEEEE Water Resources Utilization and Conservation
W 32 F4r: 2 FEREH: X
A Fik
P2 A

222 T MK SR H SR AR S FIRRAE « MK TR B ST RIS b N /K R AE S g sh g, 2%
ST/K IR A T H O IR AUK IR IS A R, S92 M3 K Bt R /K BUK A S0 H3ge 8 e Bt 7
%

PRERE: 40050602 R4 FEEEMPET  Environmental Impact Assessment
B 32 %4 2 AFRRER: EWSC
07 He REERAEL 50%, IR 50%
FBIRER . dUCH LR EIS TR 5
EESPAE
IS RE AT e P U Ry LR AR 2 —, PR M DAY 2 R [ A5 B b i A S S 1
A— RVNINEEE . AT ZK, =4 RS CAEF L AUER AR R, R OEFH0L
BB B . ARURFEI B S K2R, RGA BEAVPI ARG . Tk, BFMEsR, 454
ZHVER AT IV AR, 455 bR T R IH SR S 2. i TR S AN 25, Refs
it R AR E IAVFHIEE . FRF . TR MIESR, JFREUE WD AR A T R PR W AN A
MSFEREMA TN RIS R G UFA v [ PRS2 M PEAN ) 2 o HE SR BRI PR ROAR IR 2R L 4%
ARFWEENE, LK R B B EEL ISR PSRRI R I UHR PN TR S R
0, Horais (CREPMVELARMBME RS R ) 2R, . =% X emna
VPR EARRE T T7E, JERE 2—3 ADSERRIA VI H #HAT PRI R0 207, R i 2 AR 53 40 5 U
A LR S VP H AT URARE S AE, 85 A B A AR PN VR IR AR 7 AN BE S )0 885 BA BT 5 i o
ra s 5. 2B URFE N ZR IR BE 88 I 25 AR B0 52 % il LA 141 A AR g

RIEHRS: 40050672 WREL: Bt &%: TR 5IF R 7% Environmental Sociology: Theories and
Methods

2R 32 E4S: 2 REm. 2BF

A Fil

RSP

62



FEN BB 2 2 R SR PO RE LA b, DHRE i | R BRI AL A PR AR DL R AE P B A 2
SFIURIT R T W 0538, AR, B REIL. WEDMINEES, HFHAREIRER
VA RO SE BRI 5 -

WEHS: 30050202 URFEE4A: WHIEHIESHd2H| 544 T2 Non-point Source Pollution Control
and Ecological Engineering in Basin
2R 32 %4 2 [FREUN. FETHR
i Hi
SBRER: BUCHEVIP KIS, RS B ks 51 5
RESPIE

RN R Y LIRS A S5 9UIRIL s TIRTS Reii . RIVE KRS it 518
Hy SRR TRRER, RGBT 15 G2 S TR E AL AV RSHERINLE S
AN AT TREAT W S R B 4 -

PRERS: 40050562 HRiEL: WAKAE T Z 5T Treatment Processes and Engineering for
Drinking Water
ZRf. 32 4y 2 EREUN:. Z4F
EIrA: Fil
FABRER: BUCH NS FUEYS. R 1%, B TR, KB TEES, GHWER.
AR AZFIKA) FAH KB
WA

AURE F BER G HOKR S S TR R A, PRI /K AL 31 2R AR (AR G Ll
FR, B RAH AKKIR T 5 e, R KR ) B R R AT A A BRI s, TR KK B A
A 1) s B DU R ] P B HE S B, AR R K AR B T 2R AR MR OS BETH TS, WAL T2, SRR
YRR SIS, R AR T ZRI A T 2R s IR, KK SR R R B T 2R B R, IR
FKAE I T 2B JE WA TV, K E MK R4 5E 8, [N SBDK) RG0S N2

WSS 40050622 FFE4: KHKKEZ&RETLE Treatment Technologies for Safe Drinking
Water

FRf: 32 %4y 2 EREN: EAME
i FHid
SABTRELR . @ UCHIAEIRI . PAEE AR, KA B AR 5%
SESEPIF

AR LURPR BN FE 2 BLBOKOKBUE R H AR, 735 UK I AR B T2, 5295 4L
K AR AL PR T Z LA 3205 Yt TR B s b F T2, B 5 PHRIE A8 B K 22 4 1 /K Ak 21 4
[ IS 2 J DR 3 AR FE ML X L TR R 5% ] 1) — 285 AT 3 AR ZK AR B 2 R e, 35 B
AN RITIE R A B T2 MRE F7 - SR RRAR YR 155 DU R AH S UK [ B 44 3 BIRGEAT B
PHZ, Eit 2~4 2.

WEHS: 30050252 RFEE4: FBEEHE Y Environmental Management
SN 32 %45 2 EREUN: BRE
A 1. BEREIE (rk), 5 A—4H, G878, Wt AR E &SR, 2,
WIENEI 70%:; BB AR IF B prie, 20%;: B ESRRIEPITR, 10%
WA

WEE SR AL iR, Bl WEETB, NIABITUHMEL H bR 47 i — LR &
VEVES), AU KA. thar. BUR. B BEEERE T, JEEW R SABUNETT, HA &R
CRETE, B A AE IR B ORI PR A AR o

ARIEE SUHRA BB BN R WASTB, VRS P2 AR . BURTE . BOR3L
FEM ARGt TR, o), SMEASE B RF L. A 5608 . AR SEEy
FEAR S NS MR RS, MBS FAERNEG . R B R AT VL KRG B HEAR

63



TRk SRR KL JRFY. Pk AR BHRSESUEIA ST B ES . Tk SR MR EA K
S R U A BRI A L A

BEHES: 30050292 iREfES: FEHEZE Environmental Planning
2R 32 %4y 2 REEUN: BRE
EZJrA: 1. BEREIHE (), 5 A4, ZEMLHRE 1 6, Sk, ZR5SETT. 2.
WIENEI 70%:; BB AR IFF I prie, 20%; B ESRRIETTER, 10%
SESIPI

INEE IR R A A 5 G T Ak 2 W IR A R T TRUSE % 11 B 3 30 R A 558 T {0 4 RF ) R 2% ] ) - 3L 22
HE, P A1 S MEM IR B R T7 58 METRLRI 2R MR 5 RG0S e #ho
LT ST ENBOR GG SRR, OE TR SRR B 5 7705 ), FA AR SR A R 1
IS B

AURAEE ORI BRI B B AL A B R, 7 SIS 0 S I R P A R A 25 BRI
TR FA PSR 7%, E SR AT AR A b BRI ZR B BB - PR LR 2 ) B i,
WEEMRI BRI, Ky KA S TR AR AR S Tl e X S8 A L A SRR A 25 T I
EE, MERFESFF RS .

REHS: 40050652 HFfESL: ESREEHE  Air Quality Management
#3205y 2 ARREUW: KRAE. wEEM
g Hik
LRSS

AR T ZIHE AR B 8, SRR . REZ IR BRI L DX S 4L
FNTRIGGE KA AR BOR RIS B B EORIE S . 1 NEE R R R, B Rl
X A3 AU AE B AL O IR AR AR

PREHRS: 30050242 HFEHL: HIEATSE  Environmental Economics
SR 32 %4 2 FREUR: EA
A FHik
RSP

URFRTE N AR 2 T 2 B R SR B R Bt b, B SO IR 2 U 2 IR B AR AT 773 S L R, il
I R AR Y 5 A5 RSB R M B TIRAIR T . F ARG ARG ARG S AN S 5
W BUBEREWITPE 7 IR TEINES 9SG 07 IR S R AN (Al
ik BRI A TN . ERECRVPA PR SE . AN RFR 30 5 R B 9 AR NA TR A
W BT RS o) VR 70, IR EEAR IR ER A T o i 7 1

BERE: 40050632 WESL: KMEKLENTZ5FH AR Water and Wastewater Treatment
Process and Technology
20t 32 4 2 FREUT: HE
A FHX B Rk
RSP

PRFEA H KA R 7K AR ) SRR A IR A BEARHE 27, ARG R IR. A/KAAF LR . V5K H TR, /K
RS T, B E AW L 2. BARBEIEAME T A, WEXRNFEERITE S B EE.
E R R . LEWITE . TR SR, B TE KA B TR R AR 5 H 1 B AR A
MBI, /KA BRI 7 A L (A

RERS: 40050642  RFE4L: BEBEEWEE Solid Waste Management
ZRF: 32 4y 2 RS0 BRI

iz FR

WA

64



WA PR A B I 45 SR YR AL 5 PR R et e ik 5 A B RE 70 R B A E S AT . AR
FANEA OSSP S YT SR B E 77/ NI SN =S E. SN e N 1L QNS 5 7/ 2 N TR s 2 (S
SRCHAL B S5 [ R PR A BRI AN D T S e R P TR OQ R L S SR B DA A i
WM Ik, DMESA AR B B R RS BAR G ORI R PP ik IRECR R & F1R .

WREHRS: 40050662  PFFE4: HIEIEY  Environmental Assessment
BT 32 ES: 2 ERBUT: ER. FME
I Eik
WA

AURFEFL IR GROAIIR B A BRINE E fr gt = g4 . IR VR . s A - ek
WA, ARURFENG ) 22 2R R S PRI VPAN T iR R AR . B RN SR R 2, EEEA
FEFE: B EARES, HEVHN IR 7% (DPSIR 204k, SRR bRk, A5 RS0
RGBS . WEERSPEAT PIBR i AR RV . SRR VA . th R s
iGN T, REIAEE RPN TAETF R ARG, VPN T vE SR & N 22114

WEHRS: 30050263 HES: IRFBEEYTAR-RFE SN Environmental Biotechnology -
Principles & Applications
MBI 48 %4 3 LREUT. TM
xR FHR
PR
MARAREYEARR TR ERE, BREE. ZERZXMNHAIER . B (O EWE.
VM P AR DL R AR TR A AR ) i B AR R R FH T e N 2 B T W ) % e A 55
W, RZ2FREN . A5 RBERRE, SRS TR &N & R # =4 7 k% B2
W, ARFERIFRE Rt RN TR R G, Sl T HIX — 2 SRR FEAR R . B HEAR
Rk FRfass, BB A IR A YRR () IERE B 553 AR B A BRI 70 A A R 25 P 24 55 1) 8 F) S e v o
AR N B EFEW AN, H—o SRR, FEN AR AR EAR T,
ARIGECA R, X5 G S BRA RI I 7r 2 =, 29 38-40 /N2E0T . 28 B0 R 0 B A Bk M i
W GRS R, GBI SR R . BT LIRS S0, BRI S AR M BOR A i e ix 28
IREE I A R AR L, X R AR R (] 292 8-10 /N 22HT o

WREHS: 30050282 FE4: £FRARHHSEHE Global Environment Issues and Management
ER: 32 %S 2 FEEUT: EA. BR. BE. THHE. F&E
A FHiR
RSP

BEELTKE, BASRMERWEIAE RS H R, R E S NN E. Hi
AT BUA. B RASFTTHEMR 7T ZME1ERR, @Ik 7 — MR ERA KL
RZR, BREVRBIAET R . ARURRE SRR RFWEE . R A IE fz] . BRI Gtz
Hils BRI ST I TR, R SRR E AR AR, R, BUESEE.

WREHRS: 30050272 RFE4E: HEHZERA Environment Diplomacy and Negotiation
ZRF: 32 4y 2 ERFT: ZE&E. FA
7 FiR
WA

AR SR BRRIFE K, WRAREY. MY, f5y. EHY. BUaY. &
FEE LR, EMERHNREG 55X ARURFRLE AT 2248 HARIA R A AT B B A KNI R, e ilvE
BEIREFRFAENTE KRR RARETS, REFAERNBARRTR, AT VAN AR = 44T
U At o

65



WRENA R ek, ASA B, EEEZMBOA A HISNMIECR, A
[ R AU, SRR RIS, AL S AR VIR AN AL

WERS: 40050742 REL: ERFEAMAESEZER (FAHKF) Interview with Global
Environmental Personage
ZHF: 32 2E4: 2 ERET: KR
T Hi
REPOE

SERTEREEE B A BRI EBRIE CRRRBRIE) S TFHE, 7840 R FR B2 B 3 O i 0 5
BRI, HE R A T A S INER VT RTES), R i SR AL TR ST, RN A
FEHON AERERBE M55, [ RER B A {4 AR O S T4 01 L 2«

BEHT: 40050704 HEL: ERFRABESELE IS Summer Internship Programme:

International Environmental Cooperation
20t 4 %4 4 EREH: ER
Fhzr N EAE
SESPOE

EEXTEREE 2 Bt A BRI E PRIE CRTAR<HH BRPE™) AT, HAEES SERYIA . 85 E A
BOMEI T8O e 5 2Rk B 55 SN R SE =) TAE, SR O R BRI 45 . E RIS &1
o [ [ PR IR 5 VS 3 A TARRAIR . BRAE SR 2 fHfE R 2 R R E =220, sl e b2
WA S 2 TR, R A RS RIA DT 4 14

RS S: 40050712 FFESR: WHELHREY Study Abroad Program
2R 158 %5 12 EREUE: B
iR BE
RSP

EF G IR IR A G A BRIA SR [ R BE (RiARE BREE”) 224 TR 5, SR it R 42 RS Inik e &
>, H S F AR SRR IR 1 [RI A 30 L [ PR AT o IRFREE TR HEE R =S 4E A, 2B
AT 200

WIEHRS: 40050722 24 EHERZRES Overseas Exchange Program
2R 28 %4 2 ARREUE: ER
i BE
ESIPOS

EFRT IR BE A BRI E PR (IR« BRBE”) 22T, HRFAS R A L4275 K
23 BRI R 22 LA e B A BRI 77 R AR U AR O [ bro= i, 95 tHE 5 4 K2 i AR
TFRACHEZ), B AGRHA BRI % BRI SRS AR L b BT . [ sy
WA A2 U SR I [ B 4T, R4 KF S8 T R i 2 HE K= ARG R I B 2= 0, &
ARSI AT 2 A

BERE: 40050762 RFE4Z: EERFHIEEMIL Introduction to International Environmental Law
2R 28 %5 2 FREN. E&ES
ZHA: HE
BT

ARURFE S ZHAAE Z A AR (R, WA EEESEPRMEM B RENR, FEAREE R
HERES. EPRAEER RN, LB R (EPREE SRR SER) . E PRk e 5 ST,
E R EE S R ORI R RE R ENE,

RS 30050321  RIEE4L: EFRARMFEAL International Organization and Environmental
Convention

66



BB 16 %5 1 (EREOT: FhN
e
P

U S R 175 S R P A R R0 B SR UHRER B A A O RS RIZAT L,
SIS BRI, I LA A 40 B U LI R E S0, T
YOS R AR AL RIS, LA LB A A2 K s RIS VR ALY
UEATHESL R S, TP Ay — AT A SR TT o -

WREHRS: 40050222 iffE4: 4F2SE Production Practice
FR: 32 QA F4: 2 EREUN. AR, RE. . BRE
I Eik
FABUREDR . M TARMUEY . /KRR P AR (75 52 50)
WA
1. URSWIEK) NEGIT T2RAE, WiRESWER; 2. SWHEILHNCEE
IKARER) ™, XFHAE T ZMMmEk i, iR R, KBRS HIEFE T 25%; 3. 446
ANFREBTEK) KE KB, WA E R TH AR S T %; 4. Blgp&2i5/Ka
B TIATEMBCR, 4GSR RS, BRI S Thag . BAFEIT AR 5. &
Bel R LG K AR ER | TR, 23] BIARKRIA T RS 6. HERIES WAL, (k.
B EZHES: (GKHAK IR T .

WERS: 40050795 RESL: KAFE TFEKT Engineering Design for Water and Wastewater
Treatment

2R 80 (SRD %S 5 ALRFUR: LS. RFE. B, BFRE
R R W SO E AR A . SR R
FABURER: A 725 3] . KA TRE(R SEER) Ak F124(2)
ESPI

1. AREFEE TR MR . WA T TR GroD WPt (Kb
Wt -BoR Bl T BT LR LI G 52 AR Eat: yyE. bl CERR TR 5
AR TR T LR, TREMEM CRERE; 2. F2H (BKHK TR TFMm) . H
K (BEATITEY « CHERbRIEY « OKFARE) ST HAS; 3. Aok TREETHMEERA: (D
RYE CREERITHMES 1) Fritfti s mEsR, SR KE MG AT R, MERF TR A
HE; () FIHAILERBMCUER = RAIERRA RN, S=AENTETHN (4~5 N o T&1E
SERRVET T E R MB35, e & 8A TR @R R BT A5 i T HAE
TIPS RE VPN, DLATE ST i L. @ ATid fE b e 403 B 1) ARG B ) 5 2% (3D BT
KA G TE. SEEAGES2E, B ReH— A EER RN YR A — AN O
VI T 4. DB AR AR 1T AT IR e A Bk, BE R AR I SR A

PREHRS: 40050202  $RFE45: JAIRSES] Perceptual Practice
2nf: 32 QA %4 2 RREIE: EIHB
ETA: A
WA

AURFRM ] R RS ) B IRIMRE R AR, Bl AR, 0. TR, & 2 SR
Ase s, MM TSR, R AL RS HK SR AR R T,
WOR S AR AP E T PR RIEFE O . IREENEN KRR ER. Rk, R TR
Bl HEAATHTE. FEHFE AR BEBUR. 4k, RUEE TS A LSt E A MR RIS
TR YRR HEUEA S WG P e fya B . 20 U4 R A B R (A HEA T IR 2 SR ERIR BB
THRRIEN B T8 AT S 4E

67



WSS : 40050401 FfE4: BEMIEFE WA Environmental Quality Monitoring of Campus
R 32 4y 1 ARREBUT: IR

B %1
SAETER: REUHIR LI 5t
P

iRk A R MRS, R, JT RIS R, AZURENE, RS
Jiggs ATEURREE. BT RISEIR E b, AT SRR, S R AR, KT RAE TR
R EA PR 5 o R R i A

BEHS: 40050552 RER: FESHHIESLERYIZ Internship for Environmental Municipal
Engineer
2R 32 %4 2 TRIUN: XIEP
A B
WA

AU N EER AR T B 0 oS SRR, BLBIER N RN TGRSR T “ AR A 0
Hil” #3773, Gl RMSRR A S M EK AT W AT 44 B KRR 2 B A/ BUR
NV A 52 TS5 2R S ST RIS 3] SRS BN, RE IR AEAT WS R LRERE S AR e e 7, Tl
RIETTA . ATWH AR GHME B ANEI, FHRFAR, P SEHB SR A 68, A
Ao

BERS: 40050752 REL: RBEBAREEE Low-carbon Technology and Management
20t 32 24 2 EFREUH: A
FIi: Eik
WA

DO AR A BR AR AR R . HAR K EIUR  IAEEIS G el A REsAd v 45 [ bm s K r) i, AR
ETH e e R 2 AR AR U AR R OB 3 . R ERR S 5 B BR RO SR R A 54T 3 .
IRh R R fe ARk R R ke o 1 i L (AR e e 2L DU A 2 K 7 R R AR AR S5 (KA ™ b, AN 52 311K
TR REIBUR 58 AR R . ARURFE IR T L AR IR E R AU R rpoe BRI R R . SOl & R 2%
GHEANA TR E . AN — & B ERNARVE, B A REN S, B R e
X PASAB AR A A% O R A BRI o i ) Rt L, ESZ B2 I R R R, AR IR fig
P BRURSETT R BOREUE BT AT S 54l

WESHRS: 30050332 iHEZ. HEEBE5LREW Environmental Evolution and Global Change
2. 32 %4y 2 EREIT: ik
iz FiR
WA

ARFEHFNE R EAFEHIR R AWM G S5 ThRE . T 5 AR A SHAR . 5
B SRR 2SR 5 I ) AR ARV NSRS BAE R ASE TR E R ER R 5t
AR R S AT TR o SR BBV AR 5 A Bk A [ 00 | PR B AR 5 A RAR A R A B BUR S,
DL ST RS 5 o AR PR 3022 I BE 0 b4 S FAT 5 R 5 AORA ST, AT SE R AN BB AT IR

WREMS: 30050343 REHZ: HREREE5TEERE Principles of Environmental Science and
Engineering
ZAf: 48 FE4: 3 ERHIT: EEE
F0i: Eik
RSP
AU FE T T 1) A BRIA B [ PR B R 5 AR 22 4E, IRAR VR B T IR 1n) R ) &3 6 1 AR AR} 2 S
68



BB MBS AT RS RRENAIE S, AR ARG ERMAIRAEE, LU
TRl B R 7 3 B 2 A AR 85 ) L R A S AT e (RS AR S B . (R S b, @I skl ot
SRS B A I AR SR B A BRI e (PR S 1R AL, it 5 BER A A pR SRS, SR EAT 20 2 3
AT o

WREHS: 30050302 WiEg: HARES AR (FEFEBEMABEE) World Environmental and
Cultural Practice
2R 32 FE4H: 2 FEREUT: TRIFVR
i EA
WA

ARFERARTCH Y, BERTEARVEIOCIL AR /), Homatth SRS 53X GR, R E
FE2) L FANEIE AR PIRE 7, 5577548 0 [ bR S A T AWM E RS . SRAREHE 3 N3, o
A ERIF B (Global Environment). tH 53k (World Culture). 8% 5478)(Think & Act). FEHNE:
1. PO S5 BRI, s, TP S ST E LR S 2. /T e BRIAEL
RS, fi T2 A N R AT 6 A B s S8 Bk . A SeBrinl il 3. BRIt SRR, AT
e SRR B AT B B S 8%, 4. RERICHRE R EGEYE . RIS R ERE.

REHS: 30050363 FFEHL: HIEEFMHY Environmental Genomics
ZERT: 48 %4y 3 ALREN: &
I A
WA

PHZ IR RE A 2 AU R 2 R BRI, AT SCRANSEER Yl gk . WA B AR RN 2k
RHATR: EVIEERI DR R R AEYIYIRD . ARIIFI DI RE Z s TR DR HOER AL 2 AG 3R (1 A A
TS GPE R A AR I 3L Ak s Aom PR IMAE s PR BOR AR MR e A A [ i AL B AN
Brds: RN TRER) R EEARSE . IR PHE SR A SR 2 . SR AR R A B, 258 HA
LRGN =ANSCERIIER, IR ARV B 4E, 51 AR R, AT IR R, AT PR R A e I R
TE, KRN CCEE R M m RAIRZE B TT KR, A T7 THPR A 5 7 2E 1 e

BWESRES: 30050372  HFEHL: FEWNAE: Environmental Monitoring Methodology
SR 32 %4y 2 EREUT: KR R
iz FiR
WA

ZRFE RIS P AR IA S [ FR P I o AR, DURE RIS LS a5
UREE YRR, o I PR EE I DU B A8 AR £ 22073, AR 2 B & TR BRI AR A5 G2
Biae sy, RIS IREEFT IR Sl FEBCENAORE: 1 SRR IEATNE: 20 B
i K. A RIS W7 3. ARRGEWNTTE: 4. SRRMERNITE: 5. SBRIEL
Zh; 6. MRS W B IRFER R RS PR A& T . SRS & 1 a0, a5 ST
PR HEB B S], FAR AR IR o SRR B B =1 iR 4G & 1 07 2Xes R 2% =)

WEHS: 30050312 HEL: ERTRISTAYR )54 Identification and Removal of Indoor Air
Pollutants

2R 48 F4: 2 TRFUN: KB

F0i: Eik

WA

69



PHZEA TS R SRR I, AR ERRTE. WAGEE. SRR
PN S HIR L KT 5 G IRRIR BRSO s 75 JAE = N 2 TP IR AN RSB35 A
Rl ok BRI EBR T W KBTI HERIEEIIIN RERTT%: 20 vr s .
ARURFEVA BUN 2L, BEBCORME R ZA MR R R, 5l S EEsE%, SRS, el
i g i R S, IR BETE SEER N LS AIE . RFRRE N DN RO A AR FR R AT R R

WRRES: 30050402 HESZ: 4 FHREYFEM Fundamentals of Molecular Environmental
Biology
FRF: 32 F4r: 2 fEREUN: R BoE
i Ei
WA

HRAE AT TV 27 A B 75 5K AURFRE UHR 5 ISR 27 A0 AR AH 5C B A A 2 R0 43 1 R 0 2 R R i i
Wo AW FEYHRAED TR S5 ThRE, AR 5. Ty EE IR Y
FHOR, FERPEF S HE, DNA SEERH. ARBEEETIHRE SRR, IS OA S5 TR
AR A URAEAR P o BARARILAE LLR LA T7 10 AR5, B TS B ab B IE A 1) 15 Je M edb.,
N 15 G AL N mT R ) IR B AR IR 2 S I TREM — K. BT3RS LR W R e v e
I RACE R, PRI, AURFENEE BTG BRI, AT R A M A AR MAE D A 2
TGy T AW BORE S, W EEPHR IR 5 TR Sl — SR, andEat 7y 7w R,
QPCR, FEFLSH, midill/Fas. DNA FUEERFEAR S, BMET DNA G 5185, AR EEY
FIR R RNR LR, DR 2H 27 A 20 W Al A P e v A0 B 32 O BT AR B o, R AR R
R —M A

PREKE: 30050383 R4 FIEEEXKSHT Human Health Risk Assessment
R 48 Z4F: 3 RRBUT: BEN. e
I Eik
ESIPOS

et R RS DA 38 I AL 2 R B 2 AT, DLBORE AARFE RS iR B A0 22 o R B Ak 4 23
HEWT A TR0 ot AR B f B fE T eI . & ROV B B T A, =R 2 I brifk ] 2
MO AR RSP 2 RO B IR 1) FEFESE: 20 SR E -1k R AT 0 3)
BT HRFR N 4D THEARRERUR o A URFERE g e KU 23 R X DU AN A0 BRBEAT PR I T, 122
TE I SRR IR Z0 A0 A TS DR A ORI 2 — TS . IREERIR NI VHA &R iR R, B
FENPIR A R R B RSl AR, DR G AE I TR R R IR YT U Y A . AR URFR S
JeehiE AUSS: A AR JERE KU A REAT VA, FEAHIABGRAT I 2 B A SR B S B A 70, BRi @y
BARZEBIN A . fEMEER b, AURFRRFE— 20 Pl G ey T 0g R XS VRN SRl e SRR b, B4 T
IKEIFRUE, V59t HIRE T ARAE, KA EARMES .

WERES: 30050352 RFEL . HEFTE 54K Environmental Toxicology and Health
W 32 %4r: 2 ERFUR: MR BAL
I Eik
WA

WM EESEHEY . £E%. L%, GEFANESZEZSMERPEIRF L, A
FRPIRIER 2R, R A 205 et A DA DU IR0 35 8 F RO ) — T TR 2B, =T Fe A B i
SR, R PEA TR A Z PSR N AN LA T . AR ENHAESE
T 2 AN g A AU A e R RS2 RNE E PREEA B TS I R SR AN B R A EEME

70



TERI >R R LR 5 B Ve o B AR K I N AR RE AN 28 w5 AR VERIE T S A 0 JRURS D A
MEEA RS 759 e i A S A S R s R

RS S: 40050773  WRFEA: FIHFLERI 44 38R, BBIE 5479 Sustainability: Environment, Energy
and Personal Choices
SFRf: 48 ¥4y 3 EREUT: BE. BY
BN HHE
SESEPIE

ARURFEE NI GEIR S AT =M R W RFE A 2 R R EL S . Tk, LR NI,
TSR IR SR SRS ORI ORI, , RIS 75 & Al s At 2 A RPTV B & I %A K
TERRER ] 90k, EEI NI . 580 A HB\BUM B IR, F1i 5% [ e B R 2 2
FORFER R BRN A FEARE LR RE N ST E R ARV, TR amikse. /=&
Adr I A BRI P SREDKRIEENL. P EMRBREDE . G EBOR BRE AR Ok,
e~ MUAE. ARPFHEE). MRBRACIE R AT FFSE A AT LRI S e 5 — AR 0 SRS 3, MR IR A
TROLEF T =AW HE . 1D AR B R B AR SE BT SR, 2) A
S E) -5 2K 5 R R IUR 22 2 AR IR BE A B 58 3) S AR A RIS 18] 21 b 50 R J 1At DO A 858
REPR Bt AT SEH 52

WIEGRS: 40050782 RFE4: T35 44%H| THE Soil Contamination Control Engineering
R 32 4y 2 EREUE: BEX
BT HAE
WA

AR I AR 305 G e R, e SR A A Tt 4 | s et B R e 3, AR
Hole AUKRGUBAN AL HOAEDIRE . TSI REN LSRR A e, IR
QB A% R RE A, b2 R R B g e i) R 0 AN ORI A A A B )
Pho FEURIEA b, 0 R3S R SR ERME. ISR EIRE R ORISR 5 TR S AE N AT IHA,
A BB AR IEA R LV IRAE N AL, s ZUEFE IR R, 512 A2 B R Bk B i B A2
HR, RV RR S SRR RS G, 94 e I LT 78 B I S i o

PRIES: 40050812 HFEH: EYHIRILZ Biogeochemistry
R 32 %4y 2 EREUE: BE
ErR: EE
RSP

AP HERAL S — T RGIIRL S, BE TR HIRIAEE R A B KBl 35 B A K< D
(AR S B A PG 2E . B MR AR R, B AURISEICE CREIR G A i & 2> 2
C. N. PHIS) TEARFIMIBS 46 7 T IPEFR, LA ARSI S a0 . A URFE AR A5 i) R
FRIFIREI K, SRVEAH DRI A Wy BR AL i FR S 0L, EFE R ERERIE IR (AR Bt A
RGFEMEN (H5AEMEZFE . KA FERFN (555, BERMD R ESBITR (55

farey
STFo

WEHMS: 40050822 REH: KLZR%E. (R 5EH] Water Treatment Process Equipment,

Instrument and Control
2R 32 %4r: 2 ARREUT: KW
N FHR

71



WA

ARG HOKR A S TR — [0 BTk iRAR, RS TR — T EZ LR,
REEEAE WAL ORI A7 5 8 B AR i R ) S SR S A B [ Y A K AR B SR T 2R
FEBl, HERUFBOKEE T 28 & L B hlsoR, RiE =7 B K TE8%, £
HEARUK L& K, RHE, P, W& G aUAREES . 5 =mrN
IKLEERCRE BafEHIER, EENFEFK T EL GRS /HoK T 2%
PRI, LR ZSKT S 157K H R B sl BoR g5 BT 35 =70 LUK T Z8% . AR 542
ISEBR R 5 ARR R R IHE N, BAT ROIBA LB S T8 . B IRREE ], AERERK T 2w
e RS BENEHIEOR R F e MA SR REES, AR SRS TARARE 2D 52 5 BaE 4t
fito

WEHRS: 30050411  RFER: HERIEE TREREIVE T2 Frontier of Environmental Sciences and
Engineering
ZRf 16 %4 1 EREBUN: XSME. HMAESE
Y
WA

AARFLEA B IR E B B P4 R JEAATANXT 5 [ BREREE I ] A N SR L Ak 2R A
VIR S TR N Z ] B2 AR XRS5 G R4 . 25 St & 5 22 R X
MR AERT RIS S E S . @ BTS2 FAENBEES S, TR, TSR
5 AR ARV PRl R, PR AR SIS ORAP BB AR A nrURH AR e o L S, 5 0 2 A 0 AR R ) %
MR, MR TR R I R R ) . RS TR U . BIR TR B B AR
PRARE IS AT, B AR R 22 21 6.

WRIEHRS: 20050022 RFE4 . Pl 51E S M A EA]Y Basis of Machine Learning Method and
Application
SRF: 32 %4y 2 fEREUR: A
itz FHid
SESEPIE

AURFE IR 1) 22 2R T EALER S B ERAE, KN python FIZEAHE(E, numpy. scipy.
pandas Z5%dE kb F%E DL K LightGBM, PyTorch ZEHLa% 5% > FE (F14d F PHAD, IR 4558 SORL 2240,
TIPS IR, ERRAVERR RS PREES CIRRSE, TR IR 2] sk )5
MEARJEH, B EETE. KR K ISR EG, JHARNFRRAE QRIS s
ANE SR R i e 45 2 i R IRV LE S 5B M . IRARBCE 3 B KA 2R, MK i) R 2SS
RS, SEIURFAE . VI ZRIGE B IS R 1 A T i dE

72



M. WETERLFFM

1. KRN

(=) KIFEBR

THERA T RIGET 1946 4, 1952 SEP B R AT (F 7P, 1958 NIl N AT E R EIHE KR
FPEHEENE TR, A TZERRED, (L LRIAA R R 2RI, 1A E 5 E KR,
PO 2 T K R i o ik oy CAE, e 32 BT P B A7 1) AN T SE T, SEBL 145 b SE BRI AH LA
i, ONTE E A AT YN A R R AR A FU A

20 #2060 FFARE A BUEZ ARG AL T Z AR A 705 1, 9B E R 7 5 T i A RS 1
LETTik. 80 A, MIAMM TN, RSN TR, ERTEMEE . KAREBE.
TR G CRE AR F 72 45 77 T AR A5 22 D SR R IR 8 AV, He b AR PR PR B M%7
R A T < ROk TR AR A e B R SO S AR M T H Se Ja P A X i 20
AR, AR E AL TS FREEOR MR RS O T E B, JTFR, BT A M
ML 5 RIEAT N WG T ARG ZHAERRGE D RN G50 LA . 20 SRy
THE M S YA . TR TR DL 22 TR A R AR B MOCBE BOR IR I, et L
FEFTREIRIE . BV R BRI Sl T RE . OVBREs Rl TR 4 IABEfRY . fL
Tz AR b e X e p R

A TR R 1981 A LA L A0 1987 AR dttidid 4 [H 8 p 5 RHPE . 1998 ARt
RPN TG HAR—ZERHE L T 2001 SE1EAE E AUFRIPE dh, fb % LR R RE
PPE B A0 100%, A5 TR SHEAR 2R —. 2002 FAEEE L2 T, 451
TR GEAR—JFEREER 0 2005 A0 L ERHIE T A 208 B b B R PP AT 70 b0 o7y o B
YR SR 4, RMRE % 2007 ML T S GOE R v A TR, e TR R
—RERAP N E R R R W TR R G R — B R AR 2020 4 AL
FLRAES AN TR M @3 TS TR JOFEE X" ARk,

(2 IMEHE. MRBERMRINIGZE

W TRERIAEIN 84 N, HrhhERFER R+ 2 A hETERRE L 2 A, EXEERAS
RSO R HRI “BHAEIAENA” 4 N “FHERRAA” 2 N “RILRhiHR1” FR 0580 5 A,
CRITHRETHR” HHEFE 4 N, EXRARNFEEREREE 9 N, UAFTEEEPREE 7 N, R
38 N, 8 HaEMA MR GHREE AL, TEBEL, BEhiL, gL, /SR
€, fREES L, kiR, EYUEDD. AR TERGERXE RS, SN TRESTZ
JEHT E SR E | IEVE IR LEOREE T LM O DAY B E B E i % B
BHS TREAE U G RIS i e S R AR R S e ih = . T RHEE R4t 5 M AL
WTHE RS =S 7 DR E R R s/ TR L. WA &S T E . w7 S %
T, M TYRHBRME i S RAE. ZARINE .. ZAMEE S RNVTERE . T S A
FeA WraeiR AUE R S SE R AT ST 6, AT S TERER I AR RGEROIAT TR R 48, TR T &
RRGETT 7 HEEEM. TR MBSO T — AP AR T &, N TZES

73



TS RS E. it RS SREE T BRI IREE .
HAT, AL LHRA 4 M @7 orepr, W TR, B sepr, AW T
Pro

2. AR E

HAl, WLRAMADARL . 2 TR WA TR, &o 7S k.
WLRSETEFR SR @mER 2R QUM AL, ARECE R3S 5 Rl
B HESLEL SRESH.

%

=

3. AFEENAREEBAR
EEHFERREME M HIE: 62783153 Email: ludiannan@tsinghua.edu.cn

HEANE

HEEDAETL FWOT MG 62784532 Email: wang-sf@tsinghua.edu.cn
SR C Al FIRO5 HiE: 62784532 Email: wang-sf@tsinghua.edu.cn
SR C Al IMEIE IS 62784532 Email:  sunhy2010@tsinghua.edu.cn

FAEIELEE MDA
FEAE IS 62783153 Email: ludiannan@tsinghua.edu.cn
XIPl & 15210132886 Email:  liukai2019@tsinghua.edu.cn

WG HIE: 62785504 Email: zhengyy@mail.tsinghua.edu.cn

BERREFE X HIE: 62779876 Email:  liuzheng@tsinghua.edu.cn

74



4, KRHERFE

HETREAR
UEIRESTWENTEZWARHERSR

(—) EHFER

itite

REAZ TR S T TR (T3 A0SO R4 R R B L2

AR @FERA T WA L E R R RGERR B RTE, R@RI. 7l
BB A D S AR 2 M R R RE 0 s O R B Lo, AR T B2 M TARAC 2L ; @ TSl [ BHY
ZUF A FORTI R, FEP ML AR BAE Ty T A SRR -

Al Bl A Bl AR S5 HL A R R BRI RE

1.

2
3
4
5

HAAAEA T R A RS I R . TREABOR TR
- W FUAE R TR U R] p s H B A TRE mAH SR AT 1 Al e
- AEHY A DR 35 775 T R B v A oA

- APURR M 7 4 A ) 5

BERSAE TOFr . A ARFRBUG HEATOT

(Z) HFEX
o2 TR 5 Tl A ) TR AR A RS F AT B DR3BSk

A

B.
C.

Iommo

r R e -

M

2. BESTEMR: SR WEL 2 EWRPEER S TR AR R

KRB TS BRI SIS IG S 3 b AN AR K 1 e

RS WFETER: HEAT. M, o, Buh. B, . 2. 2 TL.
ARFSEVESE IR A RFAE T, Wik RS WHRB L ZMEETI.

SR BRI : 75 B AR 2B B A A F IR e

TAENRRE: Bl S H AR ok TR fnl R e

BRSO E: 0 raa Ll A HR Y 53 AR AT ER YA 7 ) 1 A

BRE: ARAERRE

RBRAIRE: R 2 r s, ALK, &5, FEMESH 5 TR LI
PITREIBOCR

KB NNBIFEL G UL AA A7 16

SRS BHIRRER: B WA A7 R P 2 A QA 2 AURRE A s 170 R S
WALR: ZEEHER. BRIV TR T H KRBT R TRE S 1 e

WAL &GRS TREBET TG RE 11, RER AL AR h— Rk A6 TR AR
RILFEREEE ]

TRHEE: HAuiHE e

BV IR H AR5 5 IR O R I SEBUEFE QTR «

HRAFO | BRAR® | BRAEO | BRHEO | BRHREG
SR A v v

SRR B v v v

PSR C v v v v
SR D v v v v

75




PRI E ol V V
PRI F V V V
PRI G v V V
AR IR H V

AR IR AL T V ol
AR IR T v v V V ol
AR IR K ol V v
AR IR L v ol ol
AR M v V

B IR RS RLTR F AR CIUEIDD (0T R AR I -

FiFRH b5 1 IR H AR 2 FiFR H s 3 FiIR Hbr 4 R NER
e i TRIE AL FEEARE | R | ERAT )

PSR A v

ARG IR AN B

FARIR L C

FHRIR AL D

2 |2 |2 <2<

AR IR E

AR IR R F

2L |2 |2 | 2| <

FHER IR G

AR IR H

FAERTRRAL T

FERTRRA

FAERTRRL K

P PN - - I I [ - )
<

< | 2| 2| <

FARIR AL L

< || 2| 2| <

2

AR M

(2) $HSHET
WA TRES T A TREL AR ] 4 45 P TRES T A TR (5 2224,
FAREA A BEAT URTE BB S0 0T o AR 2 ST AR BR N 78 b 22 P 4

(M) ERFREXK

ARHEFR DN 152 245, H, KYURIRBE R 46 %57, TALAHIGHREE 89 24, FHlksk
BRIRF 17 %45

(B) RIERESFENDH

1. REBRHE 4655

(1) BREBURERR @B 17FH

HREEG S PR Z R 2y
10680053 BARIE 5k 355y
10680011 | JEHAHEUR 122y

76




10610193 | IR 402 3o
10610204 | S M8 SCHEAR R B 455y
10680032 | BiFEAR MMM EHR 2 3 SRR R (1D 255y
10680042 | BiFEA MG EFHR Ao 3 GRS R (2) 255y
10680022 | “Jia-~FHriAQr ElA k& 1 UM IR 255

W WEEREAME. BREESILG, 3%y, HREREAER.

B R UL B BORAE A SE R

(2) 8 4%H

314 FIMARE (1) - (0 g, 5 1 %50 58 5-8 AR E TOIA RS, HH 56
SWUNPRIE, 2 7-8 WAL, A K =85 R G R i SO AT 70 A 75 SE G 1-4 IR E
BRFE IG5

AFHEME I8 I 2R B IS UK IR . PR B IR R BV Wbk IR R A e et e
M E SRAR A E S VE WA T (B REARHE G IRFE A HUE LR

() IME (—INRTBFENE 8 Fy, —INEMIBMHELELE 6 F5)

A e LR R HI SEO LR
JEZEE I (CD

NEE R 1 2K

JEZEE I (C2)

FEREESE B | . ke
S A Ay NEEGYPER 2 U e

—4 FHEIF U (B) 125

RiE FEREEE D | ‘

%3 NEDHFER 3 B 4 2K

JERMT B (M)

% AN RY

Rk
Y S SRR AL ES fMA
WME T A RL 77

— I NER A VLT 6 224y

NIMRRE RIS . BAREE VRN E WA TP B e R AR A A S AME R % B M AE 2 3
e

vE: ERREERNME 8 B SRR, B 4 F40E N E R IR DGE KPR 5 R 5L
N 4 A ARRRE A FLAME R

4) B1E5a@i% & 2%9
WEmS | AR
10691342 B 58

® |4

I EBRRAET DL OGS S SRR A
(5) BREEZR R 1 %5
WPIEBREIEASC AR 2R BEATORGRA, BORZEAERGDRAZDIEE 2 #500,

e BRERAEDEPELS T EERRE, 4%, EANEREBRYD .
EFrFEE LB EBAL R, 17, tE SRR R Y

77



(6) EHRIE

425 33

R 5 WA K i &
12090052 I 2 254y
12090062 | FEFHge 9 2y

TE: BB U EERRE 4 F M QU AL 3 ik, AT 3 %)

] R 2 A A 48 T Bl A SR VIR AR o

2. BAHEXIRIE

8957

R WA R A AT AR (I FE A R TR T LAERAX, 5 8 R i & E T

(1) HEAHiRIE

39 F57

1) BEEM 20F5H

WS | IR ey #E
10421075 | ff4B (1) 5 —
10421055 | A 4rA (1) )

10421084 | #A4B(2) 4 —
10421065 | fHARS3A (2) 5

10421324 | ZRPEARML 4

10420854 | $2#sLie 4

10420803 | MER I S5H3 G0t 3

10421373 | MR S5HEHERE 3 =ik
10421365 | BENLEC 55001 5

2) YIEEM 8EH

WS | IR ey #
10430484 | K2EY#B(1) 4

10431134 | KEWET1 4 =ik
10431144 | KEEY)FEKL 4

10430494 | KB (2) 4

10431154 | KZ4H ]2 4 =ik
10431164 | KW HEIK2 4

3) TizHEH 11 %45

WS | RIS ¥ wE
10340022 | {5 ERFERE 5 S 2

20220044 | T H5HFHA 4

20120152 | LR 25 2

21510082 | & L5E3C (£ 2

20750061 | EERRERSHH (W ITH 1

* HISSRBIFHMTIRA, AR BT,

78




(2) HFEMEMIRE

20 H#4 A&/ IRIE

WS | IRIEAR e I
10440144 | {2 JREE 4

20440314 | AL M ikE 4 =ik
20440574 | AL HbEE (B 4

20440333 | AHLILEB 3

20440532 | AL ik 2= SE50B 2

20440201 | AHALELEB 1

20340103 | yEALAE (1) 3

20340113 | ##fhE= (2) 3

20340094 | VbR B 4

() BUFZIRIE 30 F5 LE/IRiE

WS | IRIERR ey i
30340451 | TS o TR SR 1

30340123 | (b T2 3

40340173 | f&idid A2 )5 3

30340461 | AL TJREE (1) 1

HrIFR LT 5 (2) 2

FoTiR 1T 53 (3) 2

30340182 | A:Wpfv THEAE” 2

HrIFR RS TR 3

HrIFR T RS TR 3

FoTiR T ¥t 4

30340411 | %4 1

HrIFR 55 (1) 2

HrITR T8 (2) 1

i PANZS 1555 (3) 2

* JRAER R A WIREAT .

sor T DUEBER I BB 2B+ 2 TR S TIWAEY TRRBH “ TRAEY) (3%0)7 i
TEA

W TR R B AU A
B AR AR RBIE FC T 15 AE T, AT CLE R SR BB AL RS . #83 IRAE A
AW T A HANEREE, b s BRAR T AR 9 ik Je A BE Y PR AW AR Bt it o 2 R, (H
07 e HAXREE AR BHE B 70 AN N B TR HHRI TP E — I BARERFRIE B0l WA R 2 TR .
SERTSRAGHEWE B 1 7 2 7] DL BRI FUAE 22 A BRAE , ANTE ARG IR 2 20 20K, Al AR IUE

79



IR S B K.
PR B RS IR 2L TR R AU E IR BON M2 B EAEALHE f5, W B REEE n &
BT A AR

SR T BRI S S A 5 O R 18] R AR -

A|B| C|DJ|E| F| G| H I J I K| L[| M
TS AL c . . .
TREE TR

LT REE(T) C | AE | AE E| C| C

LT REE(2) C | AE | AE E| Cc| C

16 TR EE(3) C | AE | AE E| C| C

BTS2 (1) C | AE| E C C
b T5256(2) C | AE| E C C
T C | AE| C E | C

31 A% J5 3 AE | AE E | C C

SN TR A AE | E c| c| cC

WIRGTH# | C | E | E AE | C | AE

AT | E | AE| C C AE

b TSE58(3) E | AE| E C C
WL E E E E E | AE AE | AE| AE| C E
L e 4 E AE | AE | AE| C E E | C
LZEaWwilg | AE| E | E | AE| AE| AE| E | AE| C | AE| AE | AE | AE

* WRRESE IR R AZE =2 C-Covered GRTE) , WRFEN AR MZEE IWE 7 ; E-Emphasized (5
W), RENSERIE T LA 11805595, AE-Assessed & Evaluated GEASAIRENY) , HRAEES 5%
AE JTHIVEY .

3. BT 17ER
(1) BEFFRIIIHRIE 255 LME/IRIE

WS | WA 0y HiE
30340442 LSk (B T ED 2

(2) ZHIL3Z 15245 g

4. BRIERIR  0F5
K PRI IR, WEH P A0 2 M A S i R L AT
Y AR A

St Y IR AR

80



RERS BREEAR %5
ZEMNFESTRE 2
T FE AL 2
W2 T AT RS R R 2
80340153 JBe A5 AR+ 3
80340102 JE 73 1 43 A TR 2
80340462 b L2 e 2
80340512 I BRI 2
EWEL 5 A MREES.
RERS REAR EN
G A 3
TR B A 3
AR 1
80340222 71l A 2
80340122 MEAERR (30 * 2
70340132 AW AY B TR (B0 * 2
BEUR AR A S
RERS REAR EN
R TR 3
REVEAEME 3
80340112 RIMEHA S Z M 2
80340452 MEME T 2
80340522 ToHURRL A b 2 il 2
AEEEE M THESR:
RERS WREAR v
P B B J 2 5 R H 2
20050022 BLAS 2 ) 5 v o S 2
HAER (LR SRBEATEMRT]D 2
B e 1
HAR L 5 50E 1
BHELES® 1
Pythoni® = 1
Javait g !
A FR AR A B R 1
70340153 LRGN G LR G 3
80340542 P R il 2

81




80340432

JE B AAT BRAE 1 3 B

£ R 4 T AR

BREERS

REEB R

TR S Y

TR

Bk > T

GELIP

TR 1

TAE L THER:

REHS

RESH

Fa

TR S Y

HEMe

ST RE

AR 1

IKIE R SR R B8 5 S

[NCRE N CCRE ENCRE § \CEE B \)

82




Bf: AWHERIREE CGilHEwE 2 n SRR B T SR REE, AP AR IR A 2R, A EOREE

NFCEETL D

WS | BREAK For | &

70340063 e A T2 3 [ )
70340073 LA I R S 2 3 ﬁ;fﬁgﬁ*%ﬂ
70340193 R A 2 R T 3 -

60340011 A LR 1 W LRSHEARL

83




TR
BN TS TREIARESRS R

(—) EHFER

HE

REEFDTHRE TR (L) 2RO IR A B g RSy W, (i s

FAREANR; @FR DS TR B L Z 80t LRGSR ATTE, UR@KI. il
PEHbAR R AR A TR U BE s OIS O, 1R R M IR @i R, 4
PR B SR, ARk SRR A7 T A4 51 AR -

Al Bl A Bl AR S5 HL A R R BRI

L B AR TARHS TR A RIS D A7 TRERIEOR Z TR

- W FUAE R TR TR B s B A TR S DR AT 1 Al e
- AEHY A DR 35 775 T R B v A oA
TR i J32 =4 A )

2
3
4.
5

RRAEAE LA, SR FANBUR AT 405 70

(Z) HFEX
Fi4h TREBHS TR Gl AR A SR B R AR AR R R

A
B.
C.

Iommo

r R e -

M.

B, RHFESTEMR. SHfC WEL e, MR LR AR EE

KRBT BRI S SIG S 3 b AN AR K 1 e

R WEFETER: HEAT. M, o, Buh. B, . 2. 5 TL.
FIRREEME SIS RAFAT T, it RS, s 2R

SR BRI 75 B AR 2B B A A F IR e

TAENFRE: Bl S H AR ok TR fnl R e

B SAESOE: 0 raa Ll A HRY 53 AR AN ER LG FE ) 1 A

BRE: ARAERRE

RBRAIRE: R W r s, WA, &5, RN 5 TR LI
PITREIBOCR

KBS NNBIFTREA G DU HA A5 2R

SRS BHIRRERE: B AT A7 R P 2 A QA 2 AURRE A e 17 R S
WALR: ZEEHBOR. BRIV TR T HREAT B2 TR S 1 e

B H&mE Rl 5 TR IR RE /1, REW AL A th— AR AR A2 e
HARSR TRERE 2 ]

TREEH: HEUiHEERES.

BV IR H AR5 5 IR O A I SEBUEFE QTR «

HRHREO | #%HEO | 8RAKG | HRHFO | #RAKG
SFAERIR A v y
SFERRH B v y v
SR C v v v v
SR D v y v y

84




SR IR E V \ V
FHERG IR AL F \ \ V
SRR G V \ V
AR IR H Y
AR IR T Y V
AR IR d \ \ Y V
AR IR K d Y V
AR IR L d \ V
FAEEIRA M d \
B IR A G R E LB TR B bR CTUAEHD) R RO 200 % -
R HAR 1 B3R HAR 2 7R A5 3 Bi 37 H s 4 b= R
BRI TR EEAEARE | MRS | BATE )
FAE IR A \ \
PR IR B \ \
FAE IR C V V v
PR IR AL D \ \ v
PRI E V V V
AR IR F \ \ V
PRI G \ \ V
PR IR H ¢ \
ARG V V \
ARG IR T V V \
PR IR K \ \ V
PR IR L \ \ V
PR M \ \
(=) FHISENFETF
BT MRS TR ARG 4 4. TR0 THEE TR (T%) %40,
PR S AT IRAR BB I 0 BC . AR 52 ST AR SR N BITTE T b i 5 4
() BEXRZFHEK
KREHEFRAF IR 157 57, Hd, RGRIREE REE 46 2255, LR URIE 94 %4y, Lllkse
BRI 17 253
() RIERESEZDNH
1. REBIRHEF 46F5
(1) BIEEURIEILIR WM& 17 F 5
WS | IREEA e
10680053 | JEARIE #5790 35
10680011 | JEHAHEUR 122y
10610193 | HEIT AT E 32245

85




10610204 | Sy M SCHEAR B 455y
10680032 | AR A b FRp At & 1 IR RZMIR (1D 2%
10680042 | BEFEAR MG EFHR 2 3 GRS R (2) 255y
10680022 | JI P AR B Rr 2 32 SCUBAE RS 2%
T WEEREAME. BAEESILG, 3%y, HREREAER.

B PRt bl BRI R
(2) X8 4%H

14 EHIARE (D) - (@) e, &2l 1500 28 5-8 IR E LA B, HAEE 5-6
OB, 5 7-8 SHHPNAEM . AR = A A RS HERE e MO FU A R e I 1-4 AR
BIRFEHF AT F T

¥ RV EbU R N SR A O 27 @ U N W N S % i BV NS (247 NI 27 S 7 WA G P e e
AT RFEAE S VE L ZET M GHERERRME T RAEIA RHE LK) -

() IME (—HNRBFEWME 8 FS, —INEMBHFENME 6 FH)

e WA A PR A Ay ER
JEZEE I (CD

NEE IR 1 2K

PHBRLEA IR (C2)

FEREEE B | e
S £ AL NES YR 2 e
—4h FEIEWT YA (B) 4 224y
HiE EHERESE D | ‘
=% NEDHFER 3 B 42

JERMT B (A

% ANERY

Y E I SR AT S fii
AN T B -
Bl NER A VLR T 6 224y

NHOMRIERIE . BACETEAIE WHCEA T IR R AR A AME RIS B E L2 B B
e

1 BB RNE 8 FiriEE REE, A4 4 2200 LN BRAE TR I BUE KP4 5 R 51 TR
Lo 4 2 AR RRE A ILAMEIREE .

(4) BIE5HBR »& 2F5H

WS | WA 0y
10691342 B 578 2

Ve [ B R A L g U B S S MR B AR
(5) BIIREIR FRIE 11 %5
BREBIREREAS, AR R, BIEIUCIRA, ZR AR ANRAE DS 2 224
Vi WA ARV E SO T E E AR, 4 %0, EBIEBIRE S
E RS W P E R R, 107, BB IR 5.
6) BEERIE 4%5 37

86



WiEg S | IR

Eoy

ik

12090052 TR

2 4y

12090062 ZEHKRE

2 4y

TE: BB EEFIRE 4 F0 M QU AL 3 ik, AT 3 0.

] B 2 A 4 [ o A SR IR AR

2. BAHEXREIE 94%F5

T VAR TR AR T T AR R PR T BB, TSR N I R

(1) EmiRiE 39 %9
1) BFHEM 20ZF4H

WS | IRIERR Ey i
10421075 | fAR5B (1) 5 —
10421055 | A 43A (1) 5

10421084 | ff5B(2) 4 —
10421065 | fALSrA (2) )

10421324 | ZRMHEAREL 4

10420854 | B#sLss 4

10420803 | Mt HHCE ST 3

10421373 | MR HEEHLIRE 3 =ik
10421365 | FENLECE 59001 5

2) YIEEA 8 ¥y

WS | IRIEER For HE
10430484 | K¥W#HB (1) 4

10431134 | REWELTL 4 =ik
10431144 | KEY3KL 4

10430494 | K2EY)#B(2) 4

10431154 | K=WE]2 4 =ik
10431164 | K=Y EEIK2 4

3) TizEM 11 %45

WA WRAE 2 FR o HiE
10340022 5 E RIS 5 2

20220044 | HTHBT7HA 4

20120152 | LR ~~FEht 2

21510082 | & T.522)C (4EH) 2

20750061 SERZESFH I 1

* HIRHSCBIMTIEE, HER —REFZEMHAT,

87




(2) WEEYEMIRIE

26 5 wME/IRIE

WS | RS For HE
10440144 | 1253 4

20440314 | THLS 5 Hiik=E 4 =ik
20440574 | ALk (3D 4

20440104 | AHALZEA (D) 4

20440113 | AHALZEA(2) 3

20440532 | AL T Ak SE 0B 2

20340103 | #EEfk2 (1) 3

20340113 | ifL = (2) 3

20440441 | 3L ESEERC 1

20340094 | AV R B 4

20440142 | HHUALEELEA (1) 2

() BUFBIRIE 29 F5 E/IRiE

WS | IREAK e T
30340451 | TR Sm o TR SR 1

40340173 | fLidid F2 )R 3

30340094 | T REIEAE 4

40340393 | m T 3

30340292 | B T 2

30340353 | Er T 3

30340222 | mir TR 2

30340233 | BAWRA N T 3

30340361 | A MALIN L 1

BN REVRP TR 3

30340383 | Eiar FMAEMER S 3

B B TR BT S e 1

* JRAER ' AT .

7 AT IR A B AU B -

AR A TR AR T T3 ORI T, AT DO B HAG IR T AT SR BRARE. Cepic) o %t
FOAE T UM E A BHE B R E TR BB AR IE TRAR, Ul B AT S E B B A iR, (AL 2200 e HAX RELE
AR FEA AR R E — . BAATRTETS 5% WAL B R

AT ARAFHEWE BT A% 10 [ 22 AT DLRAR I e A 2 A PR A, AP AR R IR B2 2R, Tk AT SR
BRI R R

PRALTR B SRR L L b 5 TR AT FU A PRARAE PR AN 302 Bl T AEHEHE J5, T B A 6

BT A AL R

88




SR T R 5 SR A 5 O RO 18] R A

A|B| C|DJ| E| F| G| H I J | K| L | M
TR & AL c . c .
TR0
&3k A J 3 AE | AE E| C C
b2 TAE A C | AE | AE E| C| C
o A SR C | AE| E C C
o B g E | AE| E C C
EEW AT AE E AE | C C
REVRAIN T

E | AE| E C | E C
S
T C | AE| C E | C
w1 T AE | AE c | C C C
LA N AE | E c| c| c
o T ARM S

E | AE| C C AE E

Pain
o T ARM S g lael| o c c AE c
I3 TS
ZLEWXIZ | AE | E E | AE| AE| AE| E | AE| C | AE | AE | AE | AE

* PSRRI KR RE =25 C-Covered (T

B

3. BB NTES
(1) BERFHSLSI LRI

, BRFEN AW KZAE IR %, E-Emphasized (5
P, REASRIE T iZ0EE 15595, AE-Assessed & Evaluated GEAEFITEN) , BHEES 5HHZI0

254y WE/IRIE

WS | WEEK E HVE
30340442 TSRk CEIb T ED 2
(2) ZEIR0 15245 g
4. RPIRIEIR 0FEH
* B SR, RERIUE T REN RS S Z BT A .
SR g TR
e S WEAK 25
B AL R 2
Wem =¥ 1




KA > T 1
o TR 1 2

T L FER:

WERS R TR %5
SEME 2
SeETRE AT 2
o TR 1 2
IKHER G R E IS5 5k 2

7 AT IR B AU

AR A TR ARRHE FE T3 7RI TE 8, AT A BB TR T OB SO AR TRARE. CRAmicd) o %Rt
FEAE T A ARG R BR 8 VR A s AR TR, R m BT FU AR I U 2 R, (B2 e HANREAE
AR BB FUEA N FR R E — e HARTRTETE B0l WA B iR

PERTPRAFHEDT BTHE 0[] 22 7T CLIBAB R A 22 A URAR . AT AR IR S 20 20K, Wi AR LA
B IR RIS B K

PR UR B SRS IR A0 2 TR R 0T 7 AR RARAT IRBUM AN 2 B AR AE f5, Pl B AR 8 7> B
BT A A AL R

90




Bf: AWHERIREE CGRilHEH 2 SRR B T SR REE, AP AR IR A 2R, A EOREE
ANFEEHLL D

WY | ALK For HE
70340013 AE T 3
70340023 RS S TR 3
70340033 REMHFITE 3
80340012 o TR IR 2

91




5. ARHEFMHEFEITX

HETREAR

HEIBRSTUEYTIEETWARESEBFITX

WS | R oy | AR | s AL T
12090052 FEHEEIS 2
12090062 | ZEHEHifE 2
12530033 | GE#H AL 3 WA IR EH IR
12530023 B AR R I 3
B

hEFHA
WS | IRREAK oy | AR | BRI E
10680053 BAREE SR 3 2
10680011 WA EBUE 1 1
10720011 A (1) 1 2
14201002 Hif (1) 2 2
10421075 | #A45B (1) 5 5 .
10421055 | R 43A (1) 5 5 e
10421324 A AW 4 4
10440144 b5 JF B 4 4
20440314 | EHLE L 4 4 =ik
20440574 | EHLE AT (39 4 4
30340451 e TR &0 TR R0 1 1

B 21
EFFH
BT | R Sy | AR | SRR E
10610193 r R AR e A 3 2
10720021 NEE®)) 1 2
14201012 HIE (2) 2 2
10421084 | #A4B(2) 4 4 BB |
10421065 | #AHSTA (2) 5 5 TR MAL —k
10430484 | K2:M#HB (1) 4 4 =i
10431134 KEETL 4 4 FBTHAIB (2)

92




10431144 KEY)BEKL 4 4
20440532 | EHLE TG SLERB 2 4 o JF
30340461 16 T (1) 1 1
10691342 S (SREpaiil 2 2
IRIRIE AR 1
BB 20
EZFH]
WS | R 2o | A% et R e B
10340022 5 ERE IS 5 O 2 6
BB 2

93




E_FEF
R EFHA
WS | R oy | AR | s AL T
10610204 Lo A SO AR i B 4 3
10720031 %5 (3) 1 2
14201022 P (3) 2 2
10421373 | BEZFIR HEEHLE R 3 3
10420803 | M 5B ST 3 3 =i
10421365 BEHLE Y S5t 5 5
10430494 | KEEHHEB (2) 4 4 —i
10431154 | K43 )2 4 4 e KSR (1)
10431164 | KZFE43HK2 4 4
20340103 | WAL (1) 3 3
20440333 AHLFB 3 3
B 20
EFFH
WS | R oy | AR | BRI T
10680022 SR A E R o BRI | 2 2
10680032 | BFEAMAEAN T EE LS HBAER | 2 2
M (1)
10680042 | BFEAMAEANPEE A2 HBAER | 2 2
Wi (2)
10720041 ®HE 4) 1 2
14201032 HiFE (4) 2 2
10420854 | FSLE 4 4
20340113 IR (2) 3 3 YyBRAL A (1)
HFR LT R (2) 2 2 A TR (1)
20440201 B I LB 1 2 HHAEFB
PR 1
BB 20
EZFH]
G 24 R 4y JE L Fe L E U
HFiR 556 (1) 2 6
20340073 HE 5T SRRl 3 5 1Tk

94




| i

95



hZFFHA
WS | WEAK Foy | HER | g R E U
10720110 | AAE LI (1) / 2
40340173 | f& i i 2 3 3 WG KB
30340123 | (LI 3 3 (U0 /b= HER=2N
ZRIEAREL
20340094 | AL R 4 4
HOTIR 16 T2 (3) 2 2 L2 (1) & (2)
BT 25 (2) 1 2
AR EAER 1
B R
BB 5y 14
EFZH
WS | BREEK Foy | R | B RIEE U
10720120 | fAHE 50 (2) / 2
30340182 | A=Ak T AL 2 2
IR SN T Al 3 3
BT T ARG TR 3 3
20750061 SERREHH (LT 1 1
pliiRPSR EATR 1
R R
EWANE oy 10
EFFH]
RS R R oy Gk g I e
30340442 L (A LOTED 2 5
BBy 2

96




BFE

hEZHA
WY | AR Fhr | R | BRI e
10720130 | PR H L5 (3) / 2
S PANEN T ¥t 4 4
30340411 T R4 1 1
S PANEN AT 525 (3) 2 4
20120152 | LFER2EHEht 2 2
20220044 LSRR 4 4
21510082 & T52]C (D 2 4
B Bk vk
B 15
EFFH
BT | AR oy | AN | BRI E
10720140 | fAH LI (4) / 2
40340340 | ZEEIESCUILR 15
B Bk 2R
B 15

E: BFER: RIZSFER/16

97




B TiR
BN TS TS L ARHE S HFH I

WS | R oy | AR | s AL T
12090052 FEHEEI® 2
12090062 | ZEHEHifE 2
12530033 | GE#H L 3 WA R ZEH IR
12530023 FEl B AR R I 3
B

hZEFHA
WS | EAK oy | AR | BRI E
10610183 | A E A TR ik 3 2
10680011 | 3 HBUE 1 1
10720011 A (1) 1 2
14201002 HiF (1) 2 2
10421075 | #A45B (1) 5 5 .
10421055 | B 43A (1) 5 5 e
10421324 AL AW 4 4
10440144 b5 JF B 4 4
20440314 | EHLE L 4 4 =ik
20440574 | BHLE AT (39 4 4
30340451 e TR &0 TR R0 1 1

WS 21
ETHH
WG | R oy | AR | BRI E Y
10610193 r R AR e A 3 2
10720021 a2 1 2
14201012 HIE (2) 2 2
10421084 AR B (2) 4 4 A 4rB1 L
10421065 | A4rA(2) 5 5 AR AL —E
10430484 | K=WEEB (1) 4 4 .
10431134 =27 EENp 4 4 -
10431144 i;Ziﬁil 4 4 KRB
20440104 | AHLHLZEA (L) 4 4

98




20440532 TeNL RS T b 2252568 2 4 2 i L
BT 20
BEEH
PGS BRAE AR =0 | A% Sl R E
10340022 = HRLEES S Sk 2 6
EWBT A5 2

99




o
hEZFHA
Wiy | WEAK 2oy | FEER | e KIS U
10610204 LENCESE: ¥ N §i 4 3
10720031 %5 (3) 1 2
14201022 P (3) 2 2
10430494 | K¥4#B(2) 4 4 -
10431154 KEY)ELT2 4 4 o
10431164 KEY)BEK2 4 4 SRR D)
20340103 s (1) 3 3
20440113 | AHLILZEA(2) 3 3 HHULA (D)
20440142 | AHLFTEEGA (1) 2 4
IR R 1
B 20
EFFH
WS TRIEA R oy | AR | B KX IE U
10680022 SIS A E R o 2 SCEAEREE | 2 2
10680032 | EFEAMAEANPEE S HBAER | 2 2
M (1)
10680042 | BFEAMAEAN P EE S HBER | 2 2
Wit (2)
10720041 ®HE 4) 1 2
14201032 HiE (4) 2 2
10420854 | FaEsLus: 4 4
20340113 IR (2) 3 3 AL (1)
40340393 mar A 3 3
10691342 BE 518 2 2
BB 21
BEFFH]
WS WA 4y JE ¥ et R E U
30340292 TS 2 5 (R s
20340073 W70 2R B il 3 5 R iR
By 5

100




E=FF
R EFHA
WS | R oy | AR | s AL T
10720110 | A& L (1) / 2
10421373 | BEZFIR HEEHLEFE 3 3
10420803 | MEZF e 5HI Gt 3 3 =ik
10421365 BENLEC Y S5t 5 5
20340094 UM R 4 4
40340173 | fEidid FE R 3 3
30340353 o T 3 3
20440441 VB AL 525 C 1 2 YIEAL
IR R 1
B B kTR
B 15
EFFH
BT | AR oy | AR | BRI T
10720120 | AHHI(2) / 2
30340233 REWRA T 3 3
30340222 | FiTFHIEESLLS 2 4
30340094 | fbL TR 4 4
30340383 | @i T EMUER A AT 3 3
20750061 FERERSHAE (b1 1 1
PR R 1
B B kTR
EHUWAEL S 14
EZFH]
G R4 R 4y JE L Sefs I e
30340442 LS (ST 2 5
By 2

101




I

hEZHA
WY | AR Fhr | R | BRI e
10720130 | PR H L5 (3) / 2
S PANEN w1 o T MOEMXER 2 T 526 1 2
S PANEN REW IR 3 3
30340361 REW RIS 5 1 4
20120152 | LFER2EHEht 2 2
20220044 LSRR 4 4
21510082 & T52]C (D 2 4
B Bk vk
B 13
EFFH
BT | AR oy | AN | BRI E
10720140 | fAH LI (4) / 2
40340340 | ZEEIESCUILR 15
B Bk 2R
B 15

E: BFER: RIZSFER/16

102




6. IRIZAX

103



£ - - 8= B AHY $haYH -y - ical: ] B\
PPy
10421075 10421084 10420803 10420854 20340094 20750061 20120152 40340340
HHERB(1)-5 WARSB(2)-4 st SEIRsR -3 [ ST 4 ] EIE-4 RS [ SEFEA-2 ] STl
10;3 B sl 0451373 AL ==y =t i TEE¥ERM SZEIG)I15
HEFRSAT)-5 RS A(2)-5 s Shat g ig-3
— 10421365 20220044
P BB S5t -5 20340173 [ BT SEBFRA-4
10421324 p | ERidiERE-3
Lt -4 10430484 ’ o 10430404 i R
PV : g 20340113 | 30340123
YR EF(2)-3 W IHFE-3
FTAL S -4 %2};?)2?}1(%" s @ il 30340411
20440574 F(1)- iR
FnsswkEem4 [ Anid 30340182 LdERe
10440144 %@Bﬁz{t 20440201 TR EHE TER-2
WEIRIE-4 20440333 B ESIRB-1 I SE8(2)-1 SRR
BHFE-3 b TS0I6(3)-2
30340451
ETES5Es 30340461 HHR HHER HHR HHR
FRESIE T EHR(1)-1 TEE(2)-2 (T [RIE(3)-2 HTEFHTE3 #wTigit-4
e
——————————— ——————————————
HEFH 10340022 TR 30340442
EERFEE5XRE-2 b TE58(1)-2 b TEERE (&L
{hED)-2
I 20340073 :
| IR 3 |
2 Ll U oy | Ry i
H e = EE N N SCESEE 155{E .
| [ TR ] e me | | mewe | RGEE ] . e e TRS T Ay TREw
L 1 2021 ARIE

104




S5 - £ S8M03FHA SERFH E e L ogwica SB/\3H
(10421324 | 10430484 10430494 10420854 10420803 20750061 20120152 40340340
LM -4 FEYTIEB(1)-4 KFYIEB(2)-4 HFILH-4 WG S-S ’éi?i@%%ﬂ TiREyHAl-2 brEResTI 15
e SRS E-3 - p <
SPYrTrerE 10421365 20220044
10421075 BEHECF S5R-5 -
10421055 55 B(2)-4 20340103 HF TR 4
ERSA1)-5 10421065 WEBKEE(1)-3 20340113 | | 20440441 21510082
N - / Py 34051 ShSrRA e
MISAER) 5 YEUEF(2)-3 ERFIRC STESICEF)-2
30340233 —
fﬂfgﬁ?}:{?ﬁ%—zl 20340094 BaYRENT -3 30340361
20440574 0240532 20440142 YL FIE-4 REWRENIT
THEHFED)-4 TR HY, B FI -1
10440144 N Lirin A(1)-2 30340383 ]
1L RE-4 - 40340173 BEaTHEYYE L
fEiRiiEREE-3 5173 B IS
HreEhe-1
30340451
ETESES 20440104 20440113 40340393 30340353 30340222 T
TRESIE BIEEA)-4 BHIEEA(2)-3 arTHE-3 =o -3 S5 THIRLL-2 BARMNTEE-3
e
| ——-_—_-—
BFE PR 10340022 30340292 30340442
EERFEICSER-2 B FEEg-2 AR AN
{hE)-2
' 20340073 :
| IR 3 |
W P tethiEfE iy
H e = g . . T e = efE = e
) ] [ ] me ) [ [ | s B FHESTRE
== T 20215ARIE

105




7. BRTRIENE (RIRIESINF)

WES: 00340031 i#fE4: K4OTHIMHA  The World of Macromolecules

2R 16 %4 1 FRERER: IR

MG R FIRIE, WHE & T 5585 T IR SR . WO 2 A R 02 =01 R
AT MBI E R ST IE L S5 SRR S m T AT RO R WAETE T LA & 55
THAEL, RE T AR R X N2 DTk s o TR R s, R B AR & 2 P BERLE 1
E: W TR S e ERBE . RXMES): Eafims 7 BRERENBEYE — S0 T &
PERER 2 TR ORGS0 TR BIT & TR Shfm TR,

URRE UL S e B URER . BT AR O T

PMEZHES: T

BWAES: 00340051 MWEL: T RiH54% TR  Molecular Design and Chemical Engineering

A 16 %4 1 FERR: IR

AL [E1 P 20 tH a0 b T2ERHO R B DIRE, Rt TR R R S SEF RBENMEEH. MAS TR
THSEEF BB —ROE, IREE R LA, 22 A R B LR S5 BORHI FC 8 2 FUE
T Ho SJaAEEE R, Bk A S SOk e S I 78, 3R 537 o AT 4
Tt

VRAR UL e e iB IR B R @i X PR S0 TR L R AT, 2 A SRR ST 1Ry o 2B B K 2 A= 1 %
AR, B 2 1) P TR R K 27 1 B0 FURHRIE (4 XUk o TG

M ESHE:  (EPEREE) X KL, BB

WES: 00340071 BREEZ: AYRBIESHFEAEE  An Introduction on Biotechnology of Bioenergy
2Rf: 16 24 1 FRERER: IR

REVA 10 80— AN BCTHTT e R A A 4 SRy M ) i 8 o 224 % L IESAST P 8 D8 A s I — 491 91 ) T Wi 15 22 6
ik, FREW RGBT G ME R R AR AR, AEVIRRIR AR X T BRI AR #A o2 R 2 WL,
DRI 51 T 43R 2 o00E . AEMIRRVRR B AR, A R KB GRe it e, 2 B A aeEM
VI EE R — DI ZJ0REN, FERK 20 A Re RS n] P AR AR YR I K OE FK LU AL S 2 F K
HRE VP2 A BRI AEYIHOR TR AT BN H TR Re R B A RHE 7= A LR, Belf A=
FORM EZ N B b= E = A ae s . AW Re I 2 AERH A BRI AT S REYE (A% Re) TS ), EEIR&
Tl mT BB P AR ORI A P o A £ B e AR 0 5 I ) % B R o 187 40 ) BB IR AR (L P B IR R AR ARG £
JE WA RS ARSI A A A . BRIEEEASL, REVE AP IS AR AT N T G el
TREE UL S e B TR EOR . ARTRRE R I IR, A TR AENR S KRR, HIFESATT #
RRIR 54U, RRIRSIHREMIE KRN EZE. L.

M ESES: (CEVREFAERSHEAR) , ZRES, W LHRM.

WS 00340081 HEZ: ABS5HMAEY Human-being and Microorganisms

0 16 24 1 FRRER: IR

WA ZAAET BRI, 5 ARG A BB R R, —RARBT KEMFEE. i,
JS7 FH AR A A SR S MV RS RAT AR T 7 i BOA B R E H AR E IR R E AN T RE N B R
a0 B2 IREEORF, BEUR, BRURSEVE 2 AU IRk, A RUEPEOR A P AR G AL T
HOGEAE SN CAV AT AL A2 P B AR BRI il MR ETE B 5 BHIRE A W BOR S5 2 oA Bl bR B
RIETT WA, AP RS B AN TR LR BOR B 344

WRAE UL S e B R ER . ARURFE MY F 2 B pO7E Tl IR 2 . IRER AN N SEgR S o, A AR 3w R

106



WA N R AL P S AR TR, B % HARTE R R s IR EMIAE NSRAE . B RN e B4
LRk 5 BRI R ) S AR P AR s BT AE M BARAE B HH 28 () A J i 95 S HER AR AR S A E U
TR R NSRRI R R AR S T

M kSHS: T

WES: 00340153 ##FfE4: 4KREJE  Nano Energy

2rf: 48 %4 3 FERR: IR

AT NP EE TR, E9 K BEURATI BT PR e« ATRETE QK B AT, 1 o 48K R IR AT ) Rl I Al 2
“WREATIEAS, BN NI AL SCERIARTE. St R, SEIARER . SRS i Hie S A
AL R R . WG R,

BT 00340172 B4 UL MAT4EkPkik Modern Chemical Engineering: A Solution to
Global Challenges

2R 32 %4 2 FRBER: IR

BEE NKAE S S, SEEE IR SR REJR. K. (@R B MIIPhaR . X T TR M 5l 2
filit &, DMEss TR 3 ep AR TR R, SR o R BR PR AT AT (BRI T . B H A2
BT AT AR, SURREUA R B4R, Be8 5 52 A A I T BARRH 2 B, I 51 2R 5E M Y
RBHLHTH .

WEHBE R AL T MR fh2:. 8. AE. W, P, £,

S AR T T P E PR AT R, AR

WRES: 00340192 PHfE4Z: ERMIFEBZE Mission of Chemical Reaction Engineering

2R 32 %4 2 FRBER: IR

WREARR (D FEMPWFTE R, BHEERRENES, B 2B, BN T RN TR
SRR AR MR, B RN TR N, 5S-SR, SRHMEERS T TR 2 R T)
AEe  (2) MMBEHFIHM AR, RS TRERIERNE, MEHHIGE SHER R, Q)5 FHEMN
B Bt 22 R N RS (A2 1 BRI b TR 2R S e 28, BV NBR R, ErIRJE.
FABER T

EHBER AT R, ¥R, MER, HER, WEER, .

WES: 00340201 HRFEA: (LS EEHIE  Intelligent Manufacturing of Chemicals

2Rf: 16 24 1 FRERER: IR

i A P R AR N AL 2 AR IR R 2R, AR & AT B AT & A & RE R 5, g2l
MEh S ETIORE 25 BEE N IO FR SR IN, A5 S AR = AU AN T R, Xk T AL
A R OR, VoG, et SR, GO RRER R EK . B A R PRk
JERAG B A E RIS, IS A P R R Re A T R R R BB DIRE S AR, AR
KUEAE/DN, w R Bk U A B m A A RCR, Sm e oK, SEEiL
i E R A S . AR RE T BOR YR AR AR S, B A SR RE I A SRR SR BR
DA AEAR 5 it A2 777 0 R IS P s 0 R0 A FE T 55 o

FeMBER T,

EHBER TR T PR BREAE.

BAES: 00340211 WE4%: FWHES TR Amazing Polymer Materials
FHF. 16 24 1 FFiERZR: WIR

107



TR A T AN MR R B SR, RARBINKAria MG 2 U710, £E8T 4
BHOREIR. IR, AEWIEEGSET A S, WIS V2 B ORRUOR AR R AR . AR KA
FRE VR SR E LR, FIRAEN TR A .

FABER T,

EAEE R FroaER TR,

RS : 10340022 RiE4: BEFFEW 5B Theory and Practice of Information Science

ZER: 32 25 2 FREER: IR

WA BE N RBHE I AL, AT B R OO BT 515 B 5 TR A LA HLES & LD 5 & Rt
SHE B B, BReb. AT TR IEESS K5 BARE B T B L s F 2k 2 A%
ORI, BNt AL, R AR ER SR AR IR T A TR & TR
FHTREEL ARVERAILEERR, A RFEK 32U Python 18 5 Ekik, P REER 451 5 502
BRESNmE S5, s Python 16 &SRR .. SCieBdR A M. BRG] PPt %
ARSI N o

EHBER TR T PR, HESE

BES: 10340032 #FE4%: % SH2%¥4LT The Charm of Chemistry and Chemical Engineering

2R 32 %4 2 FREER: IR

TR A BRI B2 T, VP NSRBI 5 Yy SRR . BRHEEEGE S, DURCH H g 1%
JEFM . R AR PO T, EARAEEME S RES, REDEE A a?

Fx b, WARHSMETFRBMARIREELT, MEAFEAL L™ . A TR S5
BHERRRAN S 1 . et hlE R R TR E P s e td kL, BFRE SR S, I, i

FREE . BT B, R e AR, R EA A T RERR 1 R I A i

RRFE B et . BATIE ML TR R RGN Hh 24, kA NREM TR, &
BN —FEMAL AL T RS2 Tk 17

EHBER LA TR (2R MRI2ERL FREE2R

WS : 20340062 #HFEH: W TEFEIFE Chemical Engineering Process Simulation

2R 40 %4 2 FRBER: IR

A TR AR 07 B b 2 TRE S e R A AT (W B B A 43, E I AE I8 I 70 ML % 8 2 A T RS
PSR, BATSebr e i R 5 T2, AR TR RS AR, KRN w2 A ig 2
Bl ER I 2 A AR A A 7= R S B ) L BE T

TRFE UL RSB IREESR: 360 1) BB RN, JRAN L) SE AR KB FHRAEEE, T/ B shistld
2. R TIEB, R TR, (TR,

M EZHES: T

WIS 20340073 RiE4: WIAVIZER Research Training Program

2nt: 48 %24y 3 FiREER: IR

CHIFFCNZRIERE Y R ARV R RE /35 IR — AN, 78 QBN EHIFR, Al 3 A, @ity
)5 PR BT IR RS G a e A BRI R, AE A RS, TR AR AT A AR SR R TE
UG E S NSRS, 515 S 2R S 0F 704 BT 405 G138, B S I URAR PPT 4584,
Tl — s BORAETRIZ IR, F PRSI R A iR @il 2N SR R A T, EAEREER
BTN, A RFSEbR, FIE—E IR, T TRERFAIE AR SO R, SR — e MR A,
BT BRI, V1D R 7224 ORI RE 77 IRFE VLI OB sk SEERFE. .

108



M hHES: T

WES: 30340094 i#fE4: W TFEERM Fundamentals of Chemical Engineering

2t 64 %4 4 FRBRER: IR

ZIRFE R ARG 2 AR AR I — [ THOR B AR, GLHR IR AU B A | PIARIAL A5 P A2
WS R TRAISIRAL R % o WK Z AR, BB RAMIEG, XAAMRMEN TR, ik, &1
INE, WHREFERARS . WARENN. TR SR RIR 2 1R sl fek R, Wil Stk
JoR A R 5 B R R o A S HAAT AT UREE —FF, AR URFR IR 2 >0 0 R RE 75 AL 2 ST PRl i . 28—
o AT S AR T SR RSBSOS sh iR R I AR R AR (R T IA A SRS
AR R (M2 R R 28 AL 18 TR JE 19 T A 3R 0 2 D0 R 4o 4 Bl — MR AU IR B R B

WRE UL e B RER . AURER 2 BRI B, IHEH (2 LREEERE) ZERURIE, JHERE 2
AP BR AN RIS A8 o B A RO s R 2 AT B AR . AR B (L LR 2
HERSF—RRA TR W BM 2 —. EEERFER EVWR. MR RMEMREHZH. &0
ONE, WHRBEFERARS . WARRENIN. AR BURRIRL 2 1R sl feak, T, Wl Stk
RS RN TR e m SR, WE., MR,

PMEZHEA: (S IRREERD , B, EHERFHRMAL, 1999 42 H: (2 DRI ) 5
IR EREY + (L LREEERL) , ZEAGME: (b TR MR (WLEED) , 4
B, (ISR niE) o (WTFEEE4850) 5 (AL TJEHEE) 5 (Unit Operation of Chemical
Engineering)

BES: e WES: RNMILEZEAE Chemical Reaction Engineering

Hmb: 48 FHF 4 3 FFRRR: TR

KRR TS TR R T TR, R TRER M E B SR e —, fERE R mRm (%
R RARHL H KRN ) P AR S TR S BRI T IRAE . ARFRE 24 Tl iR
FABEFOAR DG 5 RN g 785 7 i A b LA 28 G F B g M A AR o

VR UL S e iR ER . SR A 2231 70 % B F DA R R R #8 BRAR kit o SeABToNIAL % AL WIBAG 2
PTIRHE, iR, S5 SiReE.

#b K2 %45. (Elements of Chemical Reaction Engineering) H. Scott Fogler

RN TRE JREHE=MD , FRIG, KEEF

WES: 30340123 #HfE4%: LI A%  Thermodynamics of Chemical Engineering

2R 48 %4 3 FFRBRER: IR

W LIS Z SRR — T I A A TR e R %R, RS LR R A i 8 TR, &
RLTRE, RS TREMEYL TEERGIER, oAt TRM R BRI EZE M-S B8RSR
B, MATEARAR LRE, SRR LRI LR R e 5 HE I m .

TRFE U SRR R : A0 T3 2 8 N SRR, 5 UHR S AN & L BE AR B R B Rt R T S
IR =S Ve N /P PR f A WS L

M ESHE: (W) . BRI, &tk XI5, HERE .

WS 30340182 HiE4: AWML TEM  Fundamentals of Biochemical Engineering

S0 32 4 2 FFRREAR: IR

AR E A AMAER KB WK JRIIEFESN 15 Pl i, SR
AMEHE IR L AR OB BRIV VTR AR SR R (R A S LB g A R I S A B S R
W B BT RS, KR

109



WU S B BR . AR R A E AR — 1T TR AT, &6 T TR RRER LS,
TNATAE R AR R FNIAERE 2 iy A 2 A R AR B R . 2B AUE Se A TR BE L A2 OB T RERIAE 4k
FEESATIRAE, N REARSNRA — L T fiE.

B RS (CEMN TREMD , (EMLTZY) , (MAEWAEKS KB TR, CEYETR) ,
CAEARFARY , (Fundamentals of Biochemical Engineering) ,  {Biochemical Engineering Fundamentals) ,
{Biochemical Engineering) {Fermentation and Enzyme Technology) -

BWRES: 30340222 RiE4: ®ATYWHESELR  Lab. of Polymer Physics

2Rt 32 %4 2 FiRBRER: IR

RIRFER @ TR AR E BB MER, RAEFES My PR JE I — T8I MR 1) Ll
e M TYHEIE FEREM RGNS SR, —H AR F&RER Bbs, 5—hEAmEs T
BN TR R R IR RRHE o« 75 8 0 1R A0 LR R e AR S S5 TE o i T se i & — 1148
ARFERIER, IR R — 145 A PR BRI SR IO URAR, WAV B i 2 i 2 LA DA K e FH A 28 Al 8 IR 22,
SR H AR T 3D AR o TR R A AR m AN F R A LLAh, AN E N H RS R AR A
AN = S iR NS SIS NE 22T I

VRAR UL B BRI S0 — B UL E IR AL 5 7 T DB RE & AL, 4R = 2 T IR S M R
RERMEMIFEATRIL, J7i e, A0S, BT BERRAER. BRI BEm S TWEL

M ESHS: AU (R PR (EaFRiER) , SRR mE, 2 HER¥EHMAL,
1983,

WES: 30340233 HfEH: REWHAEITL Polymer Processing and Application

R 48 %5 3 FRBER: IR

ARFEE = 0 TR AR E EE I WBIR, RIEFAES @A TS @ FYEZ G —1TE
e IRAR H R IR A 45508 F I 22 B 2 R R, T B 27 SRR3R & 2 AR T oo S SR il
a7 RN LA EEAE R, HEA DB, SIS F TR AR S B AR SR R R R T
MRV TR 0 TRE . R0, REGEEITIE. B, S8, OIS 252 F R 80K A2 1) 2%
SPGB LR A K SRR — P HAR ST TSR AR 0 5 1 R B AR A

VRAR UL S BB R s T S0 — 5 UL AR A B A W B I T R R AR, 4R & o AR T
BEARFHL, AR, FRATER S, BT EERAER. s (R TED Al CREWRZ N
Th

M EZHES: Fk G HAE R, (Ea TR LY , EER TR (2005) 5 RHEME,
WEre, (R TR , @S HE B (2002) .

BRES: 30340292 RFEHG: Wi FALZESLE  Lab.of Polymer Chemistry
20t 64 %4 2 FRERR: IR

[ g e i I | A S T = R i L TR
RIAIER S AT /N v, AR R LA
TR L LA B SR 5 AT G E
AR R E Bk WAL R R T R B AA N E bR, B AR IR A MR TR W5l
SO A6 10 S48 DL TR R RL AR RRNEh F-/8 71, 4 5 T RSB 70 R0 TR S gk B9 IR sl Bk Atk . R 2
By TR,

BMEZER: (FaTFrEER) GO . (FaFiE) . (FoFRBHEAY . (FaFiEss
B5LR) .

B RSEIR N A . AT P RIE L. IR
HISEIAR T o IR ST AR I 2 A S ARSI DL /N

2N

NS
Ar S

I
=

I

ZN=]

N

110



WS 30340451 R4 hETEEES RS  Introduction to Chemical Engineering and
Polymer Science

HEF: 16 24y 1 FHiRERER: IR

EH ZARNIEAE AN 5] J7 THURO AT 0 B R o 01, L AR AT I B 1 AL DR H R E . B NN 4
(FHEA R SFEA. REM)SEEEAR, MU LRR-FAEAEMFERR, FEATESE:
2 TR AN o TR R IR 4 R L RABr b i S R E T, L TS P28k R I 5 R8s,
At REUR . BEUR A5 A AN ) A% G RN RS TR R LR RIS, 4 A A S R A T R s
T FUE T 5 B LA 1) 2 RN B T 6 (L8 S5 Bk i

RFE U S SABZER AR K— AR WA [FMTHT T Al 2 AR R 2 T RME MR . AT 5 DUR 5 & 1
k., T

M KRS (LTHE) , LT R

WHES: 30340353 #HFEHA: ®ATHWHE  Polymer Physics

HEF. 48 %4y 3 FFEBER: LI R

TR R G AR SR Z MR — T TR . FUT S RAE A ERH KRR AW Z 2 IR E
DFIBHN R EEY L, WU RE R A S . BAES R TR, ISR F R, S NS
TBEE Rl PRAF o IR AR I

WRE U KRB ER: m o TR Ry TRZES T B, DR, Wb, A, &
TACEONEER, TR EREWIN TS MRS R s MR B mo T

M ESHS: (ForwE) , 28, SEREHRRGL: EareE) , &% (Reh4dns
PEREY » DM (RO TFHRGHER) . R (R FEmELD) . Flory.

WS 40340061 PHFE4%: AL ITRIWEYFEE  Frontiers of Chemical Engineering

2Rf: 16 24 1 FRERER: IR

T AU N 44 B SN A CCRMIERT B F R BT A EA T R0 BRI A4, LR D 1 2 A ) T4 T RHIEAN S
PR — DR PR R .

TR e B2k To. Bt LaRliR.

M EZES: T

WES: 40340132 H#fE4%: AMWMATIIES  Petrochemical Engineering Technology

2R 32 %4 2 FRERER: IR

AR A AL TR AR ) LA R M R s A TR S L T2 . T2, 8%, T2
MRS T2, @R T A DI R A T2

RV RSB R: IS AL TIEATZ, Birmibs:. B, L TEE, &N TR,
FLWAL NILY/BL A

M EBHES: CRMCTTE%) , ChlgsD) .

WIES: 40340173 WRiE4: (LA EE  Principle of Transport Processes

2Rt 48 4 3 FRERAR: IR

TGN H AR RSB FAE IBLR, SIRATH B AESS UM, €8 Rk TR SR A 2 TRER
S E LA XTI E BN RN AR AT, BEEhE. REMREAE, BEERR L
WIS ATER UL ST ATESR R, DRI ERAR I AZ 0ok 20 T DA =Pl S R R R, A P e A
TR AR DI o A BEIE Ik 2 51, 4 o [ A0 1) FE R et e A e S o 1) P 8 0 4 — s IR Ay M 7 v
B % [ AT AT T Y AT 368 R AR U AT IR N AR R AN 72 1) %

111



PRI S S Bk RN L IERIER . B sy LIRS,
¥MESHA: (REERFREE) , FieAk. B X, BRI

WES: e WES: BAEKRMIME Polymerization Reaction Engineering

2rf: 48 %4 3 FERR: IR

RIRFE BRI R TR TR AR A BT 22 RN TR SEAME S, 2 )42 I N TRE SR S
WA H 8, SR BB BT MR HIZEA T IR B, TR A R8T N RO T %, ek
— 5 WAL TR FL4T N IR S AL

WREUE A B ZR: RN TR . BRSAE RGNS ALY P & T
o S B SR

M ESHES: AR, . (WERTTRE) |, CRERBLRE) .

RS 40340342 WES: B THRRI%ERM  Fundamentals of Polymer Materials Sciences

R 32 %4 2 FERR: IR

NIE IR K T B 2 2R 2 AR TR, AR T kA R G SR AR = 4 TR R
ROARIM A% o TAORRBHE SRR TRFE . 8 AR 5 2] i 2 A SR G S i 0 P A RLRL 2 3 Atk iR 5 3
AW FOTAMRISE SRS B P RIBUREIE SN %, B TR & 53T AR AW
SR W FRPE TSN & FaehEtERe b ot SHl& 00k em g e, DU 6
BHINT 755, X85 TR BHERE U — E e & T T RG4S 5 I A <0 i 7 34
5E — E IR Al

AR UL RSB B R (R s 01 T\ Im) % T o A RVRL A RO ERIAN IR . e R, K%,
M ESHS: (R PRSI , CREWMMED | (i) (RE S THED |, (Fia T
B SHEEERY |, (S TR R BRI .

BFES: 40340340 PRFEH: LAY Diploma Project(Thesis)

2ERY 4 15 FERR: IR

LA SO RTE R AN AR B R 757 OB B ARNE 75 H AR E BT, R IG5 2E i s B
) B BE AR 77 B 2R QB RN A BT BE JI ISR AT iR BOR AR BUTE G T 42 S is T[N,
S8R — TR 7 B B I 45 G N ZMT S, HMALTER— R0 S0, HIB XHE A< LFAR . 15
IR, S e A R IS R

AR UL S B BRI AR R A I RS A ST 90 . T RE ). B iR
M ESHS: T.

BFES: 40340393 RFEH: HaF4%  Polymer Chemistry

2nf: 48 %4 3 FERR: IR

(R TE) 2En eSS TR AR EE AR —, BERIENE TR, 3%
WA SCREWIA BIRAL, JE3, ML, Rl SEiivkss, W KPR GRS N . 8 RS
>, AMUATCLEAR = 0T 6 R RN B AR A T BB B AN I B R, R TRk
=T IR,

AR SR fE Bk IR AT SRR . s AL,

M EZER: (o7, BEACER, TR

BES: 30340361 RFEH: REWHRBIMITLE  Experiments on Polymer Processing
fRF: 32 24 1 FEBRR: IR

112



WEFON G IE IR Y e S E AR AR R RN 1, BGER SRAIN TIO AL RS, Wi eIl E « TR
ety VES . RS RIS, TR NI A A TR BRI A M AN RE R R .

R U] R B ER: ARFER (REWRAUIN L) KIseie sy, DUse RSVl THEAM S . %
B5E (R TP Al CREVRAINT) .

¥MESHA: REVRAM TSR, (A4 Fik K, . EaorsesmT) , sEE
Tlb A

WES: 30340411 FE4L: hIEEL4E  Chemical Process Safety

2t 16 %4 1 FiRERR: IR

AT S 22 A T B KA T 4 B iR . AR FEES & SR [ Al . A 3R, E
I AL T P 2 AR S AN S, DI R a1 U B A B R o AR T TR ) ) IR R P9 25
T BN AT R A E B A e R IR R —HAZOP 55 = SR AR R VR A -3l
W= R R E AR -9 BB DU 5 ™ R RSV MR B R S YT T REME VT A ---LOPA 5
AN UGS L S RN FE BRSBTS B PR

b B Fg. (LI 4) , DAL, 2015 45 iR

ARG @ (WLREDY  (REBdREEEY o RMIRE)Y . (WLRF LMY SR
AR S FHE LR

VRS g BE4L: TRASLTHE  Fundamentals of Process Systems Engineering

ERF: 48 %5 3 FFEKRAR: IR

KRR TR S FERARE R DB R . AR R IR T RS TR AR S MEE AT,
TENES NSRRI DR S R =8 . AR EARE: WL ARG IE. RSN, 3
A TR AL QAR AR . R MR A R B AR R R R R R
P S A B K 5 M T R P S5 M BT 45 . SRR AV A BAE: DLALRERUL AR ASPEN Plus 1
Dynamics 4 LA JH#fa S MBI Tk PLE 301K EPSOS BN TR UIHAE LIR 2l DAIAAZ
W 28 G 1A G DR P R A L VR RO A K R 8 A ST 2 B OR AR R, L) Y T sl 5
FEE A S o

b (ERERGTRE) , PeFatdm, BRI HiE, 2009 (LAY /RS,
R AR, 2003 (fb TORAE B ST UI—AspenPlus #FE) , Fh2 CESm, 2Tk fEE, 2012
ZES: (MERGTEMR) , KiESEZE, Fedit TSRS  wAgE, D,
thZ Tk R Biegler L.T., Grossmann I.E., and Westerberg A.W., Systematic Methods of Chemical Process
Design, Prentice Hall PTR, 1997. Seider W.D., Seader J.D., and Lewin, D.R., Product and Process Design
Principles: Synthesis, Analysis, and Evaluation. Wiley, 2004. Edgar T.F., Himmelblau D.M., Lasdon L.S.,
Optimization of Chemical Processes. McGraw -Hill, 2001. Biegler L.T., Nonlinear Programming, Concepts,
Algorithms, and Applications to Chemical Processes. SIAM, 2010. Stephanopoulos G., Chemical Process Control,
an Introduction to Theory and Practice. Prentice-Hall, 1984. William L. Luyben, Process Modeling, Simulation,
and Control for Chemical Engineers. 1999

BRES: 8 B4 LTI Chemical Engineering Design

S 64 24 4 FiRERER: IR

LB R TR, @EWH B, AEBAEE T AR AR L4567
Aok AT BIARL S IRFERI N2, 3RS, MBS, (TR, (TR, [N TAE, SRR,
H AN HI AR, PR IR FESE, IR A b RIS SRR SR IO (Rl L2, TR, BELE).
2. RILREII AN FE IS, BH%): R KA BER S AT Z KR . 3. BRI (A 1E, &%

113



W L, W) SBUEIERUNATE R 4QUETER: 7 LRI Rt R R A 7 A R ARG iE
P, AP RO 5.8 RS BTN B B ESREE AL R I E o« ARG BT IR R A5
PARREL P2 M 2H N 2500 T 2 A B, am iS4 10 B BT Um0 (/N B A it

IR RSB 2R RN LSRN TR . Jefe b, Wpifesy, T, TREE, ST,
M EZHE: (WITHHRIHNE) , RILH. ZHEE, EERAER.

WES: 30340461 #fE4%: L TJEFE(1) Principles of Chemical Engineering (1)

2R 16 %4 1 FFRERER: IR

TEE (D 2T RN T R b ) — T EE R ARTERR, ARSI T oo
MFEAR R, M R S5 M SR B, BREVERR BT . A DR () YR (TR BN,
BAFEHE R TS PRSI RS SR AR 2 10 ah B R 5. R B REE
e (LJEHED) (DRBCA TR G 2GR SRR A I, RS . BORSE O, A3 he
I BB, R BERRE R S BN I A ES & B 0T, BESRIE = H0E . Rt
REAW, NEMKRLR, £E LREZERNES, UG RFAERSIH B4EMEIR, BRI e
BRET) . (BLJRBD) (VI ER B, FHAITRE. TN, WI8R. HES X
F AT AR BOA B BOR . sSRAE R AN BINRE L RV G TIRBA R AR .
TREE UL S e B TR EOR A TR AL TS I T AR T A HORFEA R, @i P A T o
VERHEA B, A I AR SR B BRAEPERE AT BT IH A, A B AR E AN T R UG Pt 1 9
Hre s Cofr AL BEAL T SRR AR 1) 2 ZRE R CIEEERNRL A HR H T LA G B 75 228 & % 18 1)
BEES1D o To.

YO KRB AR, BT, BEE, (WTRI(E) $F=) , dbst: EERE R, 2009; £&
SEH BERTT, (I LR ST (1)) dbst: WEHRSE H L, 2005; W L McCale & J C Smith,  (Unit
Operations of Chemical Engineering) , 4th Edited, 1985.

BES: &2 WES: LITEHE©Q) Principles of Chemical Engineering (2)

2uf: 32 %4 2 FiERER: WTR

TR Q) E B P (LT RED) ML, SRR IE. 200, T, 2L THRSEE R T OB =S,
FEBFEIHTE

LR YR, AR U, ¥ LRSI R i R A 4 2

2. SEHIFF RSB IR, LA B AR b ) 3 R ORI 2

3. A HARHAT & YRR, UM E SR SEbR TR BITHMAS MRS KK, BIZRFEE TAR A 15 97
(R B AT PR

4. HIIFRAERIR. 4% 5L iRgUnvgim, SR et B ML S .

5. B ML EEETR, &% 5% EMRFFRR, HATEHSEE,

TR UL SRR, EEETE . A RERER . 2800 W RN T HAhormid R .
By, ATERE (D, I J%E.

M KBS (WTEE(T) 2R, 48, 5 R, XM BRIt R0, SRR AR,
2010; (AL LJEEEY , BREUESE, {2 Tbhcr: (BB , RERZEW TR EEIE, Rk
Whlcr:  (TJEEE) , BhER9E, (% TolhiRet; Gl asHsoR) , B4 Em, ¥ Tl
WAt (O TJREEZESFRE]) , FRES, Tkt (b TIRBE BN , K008, BEERF
Wi (W LEEEIRES S8 , sk, fhx Tl (I EREE) , THS%, 1%
Tl Rt

WS 20340103 #fE4: ¥FAL%¥ (1) Physical Chemistry

114



2R 48 %4 3 FFREER: IR

(B (1 ) WARERAY: . ARIERE T LR Z 2Ry, FEINSEA AR IE, R
N EEFE: O RMAEIPRE TR L PVT 5 Q)8 — @ AN @I58 H &
W) HE: @G AT EHEA . @RI @R ALY A AH P4 .

FABEOR AR, . R (5. )

ot 10 ROTHE, EEREYIELS: (B, JEHRSEHNGE 20 SROCH,  (WIBEML Y 5 5E) IR
2 RRAE 3. P.W.AtKins. {Physical Chemistry) , Oxford University Press.

WES: 20340113 #H#FfE4: WEME (2)  Physical Chemistry

2R: 48 24y 3 FRBR: IR

(rsfess (2) ) ZET W3y (O ) REN4S:, BARNEaARE: O nR/RAK =ITCRATIHEF
1H1; QW2 QLR BT T T YR T A VE B HL 30 @) f it A ) 5 5 H B 3804

OIS )1 ©F I SRR E: OE8) 1%

FABEOR ARy . R (1%, R S

bt 10 ROCHE, EEREVIEALY: CF), BHRRFHBRAL 2850% (WL 5558 IFHEREH
Wit 3. PW.Atkins. {Physical Chemistry), Oxford University Press

115



B REREE FM

1. RZEBRNR

THHRREEFRR RS E ST O\ 5L, S 7 lE 3 2 70 R ORI 39 i
JRALJG TSR REE RN 2 ST TR REE [ SOOI T ey TR AR, i 2 Aiife +
AT PR (% TR TR B %R, 1988 4, R TRV R R B A, FEHR TR R
& JEM BB AL TR R TR S B BB @ i BB  5 TRE R o FE A R ST T AR
) “MRRFES TR — AR AR HE R IR, B T SR R R U AN 2 BH S SRk, T
J Y AR A AN AR AR IR T T 1], A A 2 RHT Al B S 45—, JRAE 2010 4 [ PRyPAh
TR SN AL LR R Oy IR R ROKSE T o 2012 4, EHRREIEMRIERRE S TR R
TRERMEIN LR S IR B RARE . 22 BT RO R R 2 5 TR

THEM RS TR S HAb B RAR S LA b, HA TR FVEH AT, B Ko, EirfKF
[EYOEE =N NI e s R R N IR e - 2 S WA R LK DR I TR NS WP et 2y S N TR T AT B
IBORIFARE B LR R A AEARE Bm AR EARE BEREE H RAE S THEA R R TR M
b T2 N LIRS . ERE M REE HAZ K 2 E —Ze AR b By 2 E % —. 78 2020
BORAGH QS AR 2R T, AR RS SR 9 44,

ORI B B R, DA/ 45 N (EMBlbet 7 A2, T AR 5 A, KITAFEREH
60, EZAHFHFEETEE 960, RIFER/EIPTI G 38 N, BIELEE/ IETTT R 5 N, AR
IR LN, ME)E 60 KA. FERBUITRIRAA HERLE AT, A& LS BRI A 5 BHT RE
JTERFENA BAAERAFIE 458 44, W-ELwFFUE 309 44, [ LATFEA 362 4, HhAEE 24 33 &
NP (VI 2 ot AT A v Y S 1 B 1 A e AT

ARERE IR, MRk B T OAR, EIE. REF MEREE, B B A
gt KM RIS B AT, SE A N MEACEDR, A AR AL AN B L e bt
EUIN TR = AN EERRIE RS, o BT A RS R . TR IR h, MeRR “22ARON%” 1OBS
FREE, BARIRAAEMAAREIR, AU RE M G E BRI 10— A

2. AREURE
FRRREBE AR A BORRLE S TR

3. HFEEINWEEEAR

FEH R 28 1F Hif: 62772233 E-mail: zcli@tsinghua. edu.cn
PRI NE
HEEDRNEFE Bk Hii%: 62781646 E-mail: hao.chen @tsinghua. edu. cn
B Hi i . 62781284 E-mail: lvruitao@tsinghua.edu.cn
ARSI Gt Hif: 62783920 E-mail: clxywb@mailoa. tsinghua. edu. cn

116


mailto:zcli@tsinghua.edu.cn
mailto:zhhuang@tsinghua.edu.cn
mailto:lvruitao@tsinghua.edu.cn
mailto:clxywb@mailoa.tsinghua.edu.cn

AR TARA

FEZAERBIE EHAEE HEIE: 62782966 E-mail: wxm@tsinghua. edu. cn
AR TRAAK SEF HiE: 62788327 E-mail: ma—jing@tsinghua. edu. cn
2EAE KT LG 62772671 E-mail: songnn@tsinghua. edu. cn

4, KEHEFFE

MELEPR
PR S TRt b ARE RS &
T iﬁ‘%ﬁﬁi

L BgRsa e B S B A A, B4R RGP R BB AR, 2 BEUR BT TR TR L
AN

2. HAFS AR G0E M i o AR i R Y e

3. AR L AR AR AP B,

4 FEEAREIH. PR AR SR

—\ EFAST

HA L) MR R 5 TRE A R At
HA—E MR R G RN fE
BERALIIIREE LR RE

HA —E N LS EhE

RIEHE L SR G2 B SFORAR G R L
TR ERL S 5 TRE R R BT

HA R A B 1 RE )5
BRI, BT RIGEHAR, R IR,
HA RAF 1 PR A AR AE T3

- BAEAAO IR

. RIFHEE. AU RE

12. BATMEAE AR @ADL, PMedE ASRIHRHEN AT,

=, FHSHEET

il ARG AT R E L B . AR S S R T 2 HInPI4E .

e e AN = R I DAY

M. BERFS

—_

© o N e o ok W

—_ =
— O

117


mailto:wxm@tsinghua.edu.cn
mailto:ma-jing@tsinghua.edu.cn

AREEIR B 1675 0, K RIGERHF R4 70, T HFRELIIESD,

I RERESENSDH

1. IKPBIRHE 46FH
(1) BHEBURIELIR WM& 1TSS

10680053 AHEES R 3Fr
10680011 B3 5ER 1557
10610193 rh AR SN ¥4
10610204 o S8 3 AR JF B 4207
10680032 EER B R EE A2 T SRR R (1) | 2%
10680042 EBER B E R O 2 3 SRR R (2) | 2%
10680022 SHEF R A B R o 2 SR AR 257
W BMERAENME: BHEESPNE, 3%, HARRREAMER.

B BRa A DAL B R AR
2) 8 4%5

914 HINEE (D -@ e, 821 %00 5 5-8 LR E LA D, Hdhs 5-6 2
WINIRIE, 55 7-8 WM R, AR =GR R T RO AR R R 1-4 IR LB

HHAREIY

ARFEEN A AUE I AR F I e AR B IR R GBER. Wkl S SR AP A e A A

BRI ESIHEILAAET N GHERZEARRMEE RIERA S E L ER)

(3) IME (SMEBFEMMESF S, —INEHMIEBEMFEMMEES)

2/ T R YA 1] TSR
Fimm a4 (CD
i NS GHR 1
FELEA G (C2)
OB (B) ‘ i
S AR NESHHER 2 5 2
—4k PRI (B 4 4y
BB P
FHEREESE (A X i
22k NS TR 3 P 4 %
YOEWHASH (D)
% SMER .
S = SR R S s
NN =B
YME LT R
— N R VE LR VR T A 6 245

NAMRIE RIS BAASEEAIUE WA IR REAR A A SNE R W B LB Bk,
T EFREAEERME 8 B 5 IRIE, 645 4 220 T N E B AT I DUE KT 5w R ATERTE 2 4

FIrARRHE A ILIMEREE .

(4) BIESHEBR HME 255

eSS | IREEAK

10691342 SE51H8

v |4

118




vE: BT DU SR IGE RS SRR SR
(5) BIHIEEIR BRIE 1%

BPRBEREFENSC, AR 2R BEAUGRA, ZoRAAESNMRAEDERE 2 27y, 3L 11 250,
PR ERT, ERE 3 A MU ERTR, 2/A4E 2 N NIEER, AT

HAR R 1

00350201  FAEEMPRLR) 92 5 K g 1 %4
00350211  HrAEVE 5 A klx 1235 &
00350191 15 BHEARHHIHT Al 1259y K
00350171 GPRRAP KL KRR 1% &
00350181 7 AL 1 1225 K
00350171  ZKHM kHE AR R FHY 1 %5y #F
00350181 AT A ALY 1%y #F
00350102 &)@ Ihaed bl Sk 2 %45 FF
HART R 2

00050041 FF8%1 %K & 1225 WK
00050111 2558 AR Al 5 B 45 124
00050131 ¥ 158 2 45 i 4k 15 K Hidfi 3
00050141  Fed 5 &AL 12345 &
00050151  7KF}2E K22 4% 1 %4 K
00050121 B4 54:4) 1 %4
00050241  PRHIZK 22 4= fR e 129y K
00050171  [E&PEY): HE WSS 2R UM 155 K
00050191 +HEHIRIE 4 1225y %
00050161 I8 Ej1b2 124 %
00050201 ¥4 15 i 1224 %
00050211 MEEfEHL S A 1 %45 %
00050181  IAEEYIHLIN -5 K E 5 1224y
00050231  AEBEHT RV S AEAL 15 &
WA URURA 3

00340031 KA FHIHFA 124
00340051 4y Fixilt 5 TR 154 #&
00340081  AE5HAEY 154 #&
00340192 1h2E R TAZJE 5 2 24 FK
00340201 445 5t (18 Bl ik 1 %4y K
00340211 & W10k 125y &
10340032 Wk b 2E e T 2 2h FK
00340172 HfQfL2E TRE: RO Asskpbli 2% #
00340071  AEVIRENE S AT HFEE K e 1 %4y
00340051 7T it 5% T 1 %45 #
00340081  A2E5%ED 1 %4 %

119



00340221 TMAEYEA 1% K

SRTAZRRE WA, BT 8 FRUS 8 ¥R,

T BREEAEDEPESL S T EEHRIE, 420, IEAEREBIRY
EErAn B EML R, 117, tEERIE BRI

(6) EFRIE 4%45H 3HF

W IR TR ¥
12090052 EHI i 92 /%
12090062 EHE RS 92245

VB WAL E IR 4 R QW HERI 3 s, AT 3 %
PR IR 0 R 572 4 1 R

2. BlHE 1M EH

(1) EftiRRE 45 59
1) #F 165453
10421075 WARSIB (1) SEiy
10421084 ARIB (2) ) }_\
10421065 PRIA(2) 524y —E—
10421324 RIS For
10420803 M2t 5 g 3%y

2MHE., ¥ 22%5

a. YIE 1054y

10430484 KEYHB (1) 4507

10431134 REAELT (1) 4#63\} —y—
10431144 REHEK (1) 455y

10430494 KEYHB (2) 4507

10431154 KL (2) 4#6}} =i
10431164 KPR (2) 455y

10430782 PSEIGA (D 2507

b. {2 1254y

20440314 TS 5 e 455y

20440574 THL G 7ty (3% 454y } =ik
10440144 o R 455y

20440333 AHUALEB 3%y ik
20440104 HHULZEA (1D 455y }
20440513 YIERAL B ¥y

20440532 TRy i 7 S 56 B 2% 57

3) TESARZEMR 70

120



20120273 TR 3%y

20740073 THEWURE BT Ll 354y 2/ kB
20310314 TR )% 4255 | T 25
20220395 HLS5HET7FHEAR 5207

(2) B FEEE 41%FH
D TALMMERRE 3125

30350161 B 15593
30350064 RERE B (1) 4574y
30350074 PR BL A (2) 475y
R EE R A 2% 5y
EME % 2% 5y
e Rl s TR RE 50
THEA R 2% 5y
MRV BT 53R AE 35y
MR % 254y
30350262 [Fi] A B 2 2557
30350232 BFH541 2544y
MEENES TR RS (D 1254y
MEVE S TSI R (2) 1524y
MEE S TS RS (3) 1524y
MEENES TR RS (D 1254y

2) BWRIERE 1027

ERIMEHS M 2559y
Ve B -5 1 P 255y
EMIRRS B 2559y
HLRRES R H 2559y
AR5 N 255y
MR % 50 T 2559y
S EM RS R 2559y

(3) EEFHMEKIIZG 10F5H

40350342 UNZE S| 2525y

21510123 & L850 (R 3%4y

40350313 Az 3%y

21510192 B T 25 2A 254y
(4) &R0 155>

40350320 LEE WO R 152243

Bif: ABHEERE (CilHENH 2 A TR AR O TR RS, AT KRR R B2 2R, A
FORFEA AR

E R EE
121




FRERRE

70340013 | MR EH T2 3 224)
70340023 | =R LR S RE 3 224)
70340033 | AV T 3 224y
70350043 | FPRLAIEG 3 2245
70350204 | AR 42
70350283 | ML T HRAE 3 224
70350321 | SERRE LAY (LB 1 224
70350373 | AR REVIHE LA 3 24
70350413 | 4 JmBEE 3 224y
70350433 | & j@4EE 3 2y
70350512 | mSEA R 2 22
70350532 | #RFRAE 2 2eay
80340412 | 25¥ihik B SR 2 224y
80350483 | BUHM B HrHiAR 3 2245
77 1) B R URAR
ERAME
70350183 | FARFHIAHAR 3 224)
70350193 | 5 5 WIS 3 %5
70350392 | &)@ LA e ENEAE-HIg S Tl N 2 4y
80350212 | FRAEARLEE 2 2y
MRRLE
70350033 | HL TR 3 24
70350132 | AEAIR KL 2 24y
70350172 | iH5EAR 2 24y
70350362 | A4 RHARE LN 2 24y
80350382 | VA EL 58T 2 B4y
80350792 | AEWIEE MK Py
P&
70350082 | I AXAE B I RERR B K K B Bl 2 4y
70350232 | SEukai B R R 2 24
80350392 | Hi-F-PaEEMEREMHAHIA 2 B4
80350402 | P& suitil& T2 2 22y
80350782 | P&l & T2 5 1ERE It 2 B4y
MR T T
70350423 | BACHT RN T 3 2
70350443 | FOEHIN T HHSEH UL S 5 5 3 %)
80350463 | Z Ui 3 224)
80350523 | BURMEI L Z 3 224
80350802 | SEHEAMEHINTHA 2 224

122




5. ARHEFMHHF X

MRIE R
HRIRFES TR AREFEHF TR

B
ke WA LK 0y JE 2B L]
12090052 TR 2
12090062 EHK R 2
12530033 SIEH AL 3 1] 0 S PR
12530023 B A= Z2 3
FhZ=HR
WG PRFE A PR e JE 2 Tt B R E BB
10680053 EARE S S G 3 2
10680011 WA 5B 1 1
10720011 AE 1) 1 2
14201002 HAE (1) 2 2
10421055 AR A (D) 5 5 o
10421075 | MA3B (1) 5 5 —E
10421324 LMEARE 4 4
20440314 Tl i 4 4
20440574 THLE s (0 4 4 —ik—
10440144 b2 R 4 4
30050392 W55 ERRL 2 2
30340451 W THRS &S TR 20 1 1 =i
30350161 MBS 1 1
FRKERAE 3227 30
RS G ARSI 1 1 WA B E TR, 2
/D524 2 )
BT 22
EFFH]
WY TR AR S e Tt B R E BB
10610193 Hp E AR s A 3 2
10720021 | & (2) 1 2
14201012 JiE (2) 2 2
10421084 | WA4B(2) 4 4 ik, B
10421065 AR ArA (2) 5 5 B (1D

123




20440532 THLE S M S5 B 2 2
10430484 KEEWEEB (1) 4 4 . ,
10431134 | K2EApBETL 4 4 ;ﬁ;’ﬂ%ﬁ’%\
10431144 KEEHIK 4 4
10691342 SLESHapiil 2 2
BRKERAE 3% 50
BIREBIR CHrERHT I 2 2 AR, &
D2 A4
BB RF 5 20
A
MERFEES TR MM ) K—FZREFHFA (D) BEEHLFB,
VAN R ERFEA R 5T Esk, wTRUE LS I AME
BEFZH]
RS R S kA JeAB UL
40350342 NRSE ] 2 2
BB LR 2

124




= HA
WY Y S IEE) Wi A & B AR
10610204 o B 3 AR R B 4 3
10720031 ®E (3 1 2
14201022 FAE (3) 2 2
20440513 Py3iL2EB 3 3
10430494 KB (2) 4 4 IEHE
10431154 KB 2 4 4 =ik
10431164 REFYIEEK2 4 4
10430782 PESZIEA (D 2 2
30350064 MR EERE (D 4 4
JERIEER 1 1
B 5 21
EFFH
WSS WA S Ji 2 JeAB UL
10680032 BER AR E R o ph 2 3 O ) .
WAL (D
BER AR E R o ph 2 3 SO
10680042 WAL (2) 2 2
10680022 SIS RT3 R . )
MR
10720041 HmE (1D 1 2
10641142 ik (4) 2 2
TREMEL 2 2
10420803 MEIL 5 GTH 3 3
30350232 w551t 2 2
30350074 MERFZEERL (2 4 4
30350271 MEEES TSR R (1) 1 1
20740073 T EAURE 7 % Al 3 3 TREURA R i
JEIRE R 1 1
BBy 20-24
BEFFH]
e ke R AR e JE KL SetE Ui
21510082 T80 2
21510192 M L2252 () 2
VB E 4

125




=EE

= HA
RGN PR A4 PR =2 ) JeAB UL
10720110 WELI (D / 2
20310314 TREH% 4 4 TREHEARRA (&
20220395 | LT HHETHEA 5 5 TSR i)
20130273 | TREM 3 3 EAIEBTE S
30350262 [i] A 3 2 2 2
30350281 MEENE S TRESEI RS (2) 1 1
sekstokskokokek B ER 2 2

By 12
EFFH
ke WAL AR 0y B FetE Ui
10720120 WELH (2) / 2

PR e 2 2

PR TRA 2 2

PRI UR4H 2 2 2

PR 126 140 3 2 2

MEME 2 2
30350291 PORLELE 5 TRESEEG R 51 (3) 1 1
sstokstoksdokok HIHIEEIR 2 2

BT 13
BEFFH]
e ke R AR e JE KL SetE Ui
40350133 EE | 3 3

AWy 3

126




BIOFE

EZHR
RS AR TR 224y JEEL Sef5 18 B
10720130 WEHEED (3) / 2

AR % Bl 5 TR 2 2

R 15 R 2 2

MR T 5 RAE 3 3
30350301 PR RL S TSI R (4) 1 1

PRI 3 2 2

PR % LR 2H 4 2 2
skestokokokokok S UERIASVX 3 1 1

EUB Ay 14
EZFH
RS PR A4 R 2y J& 2 JefB Ut B
10720140 RE LI (D / 2
40350320 ZEE WSO 15 15

AEWBIE 15

127




