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Abstract: With the rapid advancement of economic globalization, internationalized education has become both an
inevitable and urgent requirement for the development of higher education in China. This paper takes the all-English
specialized course “Chemical and Biochemical Sensors” for both international and domestic graduate students at
Shanxi University as a case study. It discusses the course design philosophy, current status, challenges faced, and
proposed solutions for postgraduate chemistry students in the context of internationalized higher education. The paper
also summarizes the experience of teaching in English, highlights issues encountered in teaching and learning, and
provides targeted suggestions for improving the effectiveness of English-medium instruction, based on the specific
needs of the students and the course characteristics.
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BURHIME . B 5 BeAE b [ 208 BAR2035) TR dlgmg 400 v 5t 2 b L RR €0, HHE 5 — R0
FAF AR AR, I RERE RSN S, §ORFR T AN, RS S E R E .
H SR} 2 U AT T AT AT v L (1 [ PR AL AT T 1, AR08 B AR B A I B 20 30, HLmE TR
AECAR R A 4 BRVE Bl A B AT 2 IR MR AT AT 5. BRIk, R 2 T R e s, 2
A ER E B 55 1A IR EESR . FEHEREIE S — R EA AR B 5T, LR S A B
H 20195 P46 5Lt F 7026 [ P b Btk REBEUH 7, Hob By SRR B S PR (1 4 S
AR, Bk, 53¢ H 5INE R M w7 A SRAE A A A 2, O B BRAn [ A RIE AR T e 1 A
MHEMLWREE, W M H5AEMERT G2 TeT0RE.

1 WEEIVREEFELHFZRE X

20244 F4 H21H, HESALE B ha kA 1 (IR K : 23K ES ) (The Future of English: Global
Perspectives)if FL il 512, #iifa i, B SR LA HE T ZIES, e RR T FE LG
PREFIX—HAL . — ML IR, RERMBIEK O I T IE, WA S e & MR 1)
RIE, AWEINE T THRIRRE S AT FE AR . 248 B A I, Bl AR v AR 30 A A (1
filh ByEAR . fEALAR2EAE, nanozyme (99°KH). chemotherapy (fL.%%J77%). photodynamic therapy
OB 1197 7%) fullerene (& )51 £ 96 3L HUIA LA A BRIBE A o HUE TR SO REE B F bRk & e 1 75
K, BATL AR RRATE S HaEIEN EFRMLK BT R E5i, £ AR R, & 2ME
HETA](1900-2015) K K 1 =T % J3 5% SCIR 3L £192.5% 18 302 LSRR R I, FETEIE R R R 5 2
7.5%, JCHIEMI9T8EETFAG, FEiFi 18 SCAE SCIHE i v i EL 5l 22 A80% L T2 1720154 f1198% B,
W 2 A AT TARAE 28 — IS TR] 1 B COTE QUSRI RTVR R R, M T 20157 2] I 2 S B R i .

A BRI IR AN K R, JEB AR SR L R AL AT 75 M H ae, BORIE. XTHMR 5 X H
RE SR B LAl 1) AR & 7 2 OE, Sk H s ovva il TR, BT 73415 5 5 e A
VAR FIFEEE . RFHHIE S ACEAT BLX gl g8 7 2 A E PR sh 14 77 A R ) s, ik
R A FH 27 SR AL 45 V4 38 22 AR P 19 2 TP Il s —— S B AR R (B S T FAL R AR ). S S A (I
220 0 SCE AN T R 3R ) R A8 AR A It A5 AU 4 1) B A gk — B IR 1 SEEE F A .
Y IRFE AU B8 2 A RO E I Ak BERE T R 8 MR AR, R4 = 0 i s 5 BRe,
AT AR SR ) 2 ST SR AN ER M e R 4T R R S 3l
1.1 EXH5HEENEEE

NN IS Rl T 5ok SEI ), 1B S A B TR . ANFERE S A UK A [
RN RE, WAL WA [FE & A & 2 R 5 2 i A B 82 77 LT A7 e 3 F A
RSB, I Re W Sk SRR m AATT I G RS pi A g2 (S, i o AT s 1 7 =0, B
J AW . B S R T BRI R C TR, e AIRAT AR ST
W, & 7 — AN —RM KBS R TR, 245 7 XM O &5 T4 K AR 2 AR S5 50 .
S AN PRSI NRIRE . SR, 1T HL S e N 32 ) W LR 5 SRk R v L.
tean, =675 i Hi 4 (fluorescence decay) & ia 5, JE3CFKIEN “deconvolution analysis” , J&—
BHIEH, BHNEEMEHE—ENERESEH k. B2, 2HMF BN “RERDH7 .
R R MIIR FEfid X —E R, AU R MR “deconvolution analysis” HIESEE X, WAL AY
SRR ECE B LM, WG E —ME S A — AT KRG R A, SR RGNS 51
. AEYL, R —MES T BIHA RGP RTIRES . N ESN BT i
BB B R ME RIS B H S & o RS0 R E AR G AR S AR R s, 3 EE AR PE (collectivism)
1R B (entanglement) . ENEIAE R b, A OB 4B m B FEWEE—ME VR, FEFED
() P A ELIC R AN A AR Dy B o 0 SC U 52 7 J7 o 2 AT E 1 R4 () 52, B 9 B AN (individualism) AU
37V (disentanglement). FENFIREEE b, TESCREGEM 7] T4 W 70 i N AR IR FI2E 3R, AT I8 —
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Sy AT AR TS, T R e T R A B T FRATT R A M R R RS FIX B AE F  PRIG A R SR SR 4,
BRI S A A AR R e
1.2 XN d S R

ETE AT 0 AR AR T E 1. BB R TE R O A A B N T
XTEVIREEAR 24 278, o A i B S S o) B2 A2 L MR RR AiE, IR 2 RIAEEE B P A IER SRR, Tk %
LIPS B o 1 N AN [ 1 b NG 5 P P e v S I A = N AP T B S = R N i
AT S BN R DL ROR A, O T HERRE AR R, R B09E S B TR T ) S e B O
b, BRAgE R = 18 Gt n] DA R R A TE A o« DUTE (6 & TR I PRI I AR G B — AR . RN — B4
TEAE— PR A £ R KRG B, A6 b— s, PUE 2 m LIRS, 75 7 W 18 i Br 1R R
AR Tl A R R S PR SCBH A ELSE M R THT . IR A DU SCAR BB ) AR S N TR R T AL SO e
TS Ta], DL SR VA I S AR R, AR TR R R Bk L, HEE C—UIEEA ST o B
DL, eif 45 POTE LR 22 5 AT RE A2 F 0918 1 N 5 3F00EE B N T TG P A 355 1) @ AS (=] Pir S 2000
DOEE RPN A2 an ) 4 5 [ e vE AR /> B Rl gl B AR A5 2.7 X AN, bl aneh SOy “o R ak
RE7, FRE A R FI R0, (R R RESE R nl DU RGAE T . SRR P R LV 770 PR R il
L R EA, SEERSE. P T SN, A I e A e I A B TR AR R e A B AR E A,
SO NI HEAT , B BRI WIS 198 SCRIA N “solvent reorganization” o £F X BL_E JLFR €%
FURRNE 7, 5 Sl 5 B e 1R 1B R 1K, 437 Msolvation, solvent polarity effect, the pH effect of
solvent, solvent reorganization, hydrogen bonding interaction. i /& 5 1 ify 1 1] YL AN 56 B4 28 115
%, UH AR PN AR EREE S S gD B OB N2 B E M s, DU 2 PR R
TR E AR, ANHUE TS5/ I s 0, M I BIAA A0 58 7 5 40 ) il e A8 8 32 8 & LI B A . L,
YRR VE BT FER S R e Y, IRNE R R, 8 E S BRE AT A), Bk
EHE R A JE A . W SO AR I, 2 P T R R B AR, FE SRR R A RO S T, BRI T
S, S EE MM, AT AR A SR R E O S, AERIA BRI ESEE W
HSCAE R IR B R RORI E N, R RN UL R RS R, R g 2 BP0, M F AR
KA TARPAE =, WAL LNE, ESASHBE 7D ANREAREE, el ¥ EiE
LY RARE) B4R
1.3 FSCATC T B S H SCIETC S R

BEE R . SIS RE, Y. S E AT, EEAERERIES, HiAilE
WAEAWIEK . BT R)E A B3 32 R IE T H i& 18] (Winternet, smog, microplastics®s ). M H A 1E 5 £ 17
(n “tofu” SJE. “kongfu” TREKHEP I, sushi (FFa])KHEHIE, salsa (5% /K% 5E)K B HHE &
) WGTE, JETEHIA K B R LU, XA K AR S E R R A < JafR 7 (112,
HSCI R AR R T, T B EARN A R ST, A KZA50004F T, XL
WA FERHEG T AT UREFEFHEE . BATSCWAAER IR aEM g, (HEA B
5, HOACE R K B AR RS, GRS AU I B R BT SR, Eein20224F 1 DUR
1.5 22 9% 7 Sharpless (] “click chemistry” , X —1alJC B & @72 930, HAZ O BAR S R H 2 SOV A
S FERAE R, SEITEAN RIE R R . e R — R A RdeE
BN SRR A, R AR A0 AR . 1B S M A AT R R A, AT R RN A
G2 HE S W E AR RN, RS S ARG Y A, A AT A St A Bed
gk, FRATHEYE LR R FE A IR R 2 2 R KRB R R B Wl AR EE LR B4 RO IR, 3
BIHEAWEMZ D, EHARMFEREETRAF EFEY LI T EMETE, “RuEafn
FAE”, MELMEE] B SRR AT L SR 2R K B YA 14 (accuracy ) FIURE B 14 (preciseness) o 7R AR H 9 SCEH
B, AR 2 U0 R 2 TEE O SR R SOR AT RIS, bedn, Jeig SRR 2 — “pump
probe spectroscopy” , F A BIA FT & RPN FE fh Ae B, ARG RTIN SR R R 4 5 I X — BOR B i
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B SC “HH-ERIMDEHE o “RIT AR ET “pump” MIEIEE L—HUK. T AWK ERR
FROR L AWHRBLAGE > S A EE, SOl RS R IFEE AR A, AN WTIR S At 3 5 ARV AT
ik T3 MO A R ETCOR R E AT, AR, A R, E R SR R A
SRR B RN, 2RO O E 7 IO E . TGl S, AT RS E
M ERME M S . BT EOR M FCSE R S0, AT Bl o A g ) 15 0 AR ] B O PR RHRIE SRR, e idE AR AT
FHIF RN A SAE E PR R W B g 5 & 1k .

2 BFENRHALRSRERIT
21 HEARHALEHFBI

TEZCF N PNEREAAL b, SOz R ) SEBR S LR e o A2 1 I PR AR 1) SE PR i D 2 2R
I/ (3257 I), ANFTRETH AR 2], ¥ AT M URFE T IR o 1 A0 N 2 Xl 75 0 DR N 2 AT 8 1H
R BRI R — R RS — A, AR PR AR B E A 5 R BT 1, B
M EAYEIR” REE NG, HR SRS AN 5528, REREL GRS, BRI
PG — AL R M REAFEL 5 N, URAE N 25 R B 36 a5 L Ml 4003 1 1 v A0S el T, Bl el 1Y) v DU
IR 4 (The development of quantum dots, 2023 Nobel Prize in Chemistry)8%# £ ¥ 5 [ 2% % (mRNA
Covid-19 vaccines, 2023 Nobel Prize in Physiology or Medicine).

A B, R AR FE i 72 5 A bR A Re 77 o IRAE N B0 S g — Bl A% J&
FR BT LR A T ), MIERAJEERIF 46, DUEAR 0 S50 40 Bt ) 2% A BT R B Im) /E . 23 A
Lifg el @, 8R4 A AR 7. oA B iR 08 Tt BAERE 77, DX TR R A2 R
AR FE B 2145 K B 4E 58 77 (remember, understand, and apply). b4 i B 4E 58 J1 &K
BAEge R FEat b, =S Prm @, RN A 83 B A1 ik v H B2 H BT Y 1) @ (analyze, evaluate, and
create) o HEAIMPE B YE A B TG B4k, OGR4 P AR A E AR B Re o kIR B 4
BORYAERAT M. & T2 B o A S SR AT, b i ) R RS IR H R R . E X R
A BN EATRAE . BRORR A, BER AR R T REIE WA & RO, A Re IR B 22 A R gt
ITRHHR R -

22 REFHSREHR

N TR AR Gy PR SR IR BB N AR, URED A 00 2 B 2 SR 2R A R A B T
B, LA AR e I T AR A R iR B e BR AR L ARAE  SETE R A, [ I R X T L I LR T )
SCIYE, N ERFERR N B E 1S 5 Al . WIFE PG T AL BRI, IR 22 P8 il 2 1) B A 5 7
FOK £ U (Fermi’s Golden Rule). 3 == 5¢ Bl J5 M| (Franck-Condon Principle)s 75} (Kasha’s
Rule). FLYEVS R HFNI (Vavilov’s Rule). FE & [A] fR i€ 2 (Energy Gap Law) %5 . 7 fift fB 1 L0 FE A (1) o B A
MRS, 551 NGB &k 4418, andiz 2l 5th 7 (vibrational reorganization). ¥4 71 it % (solvent reorganization).
Jo%R 1 BRIE (non-radiative transition). == 57 B #% (Franck-Condon state) %5 . 224 HE IR T HRAM Lk
WIS R G, MY AEEIERET2EAES T, Radid BAEREnHr, Skigt i, 5
HroP i) BT R R R TT R, G IR MIEER N A, B R ML B R E e

3 REFFELHTR
31 HENE: HREFMRRIEMEESE

HANBELI A58 %, MNTOFRAEINHR A, #E ERHE TR FIR . bR K2R
W FOAE O R AR R L a5 B (R R B N o FRATTIAE Bt A e S AL 2 B AU A BB AR EL,
HFsEks, BWERE. Ml RS0 REREFIEANL. SAREA ML, BHRERS
FXRAEA ENRGARNRRRE R, BRI 20 By il ORIt o o) A BE ) o B0 rh
i 2 S INAT 20 58 3 Ll TR A A KA, IF RN L U K I R AR . DL AR S AR AR R
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ax 7 RN, 320N, 16 IREE, BIRIRE S — ML IR, 4. fluorescent sensor,
electrochemical sensor, glucose sensor, immunosensor, nucleic acid sensor, enzymatic sensor, enzyme-
linked immunosorbent assay, quantum dots and the application for sensors, the sensors for the COVID-19
virus, efco BIFF0AL I LV URFEIE 5 SR AR T A Lk sk DA K VR 2R i, LA IR 28008 A ] i B VR i 1
AR S BT HTE R, B AWF I A ) — 118 MV R AR 7 SR IN 2 28 2 AR 20 I A 28 DA B BRIV Y
AR, ARERIUEHF N AR TEE .
3.2 I GELEk, URGION

TV PR R A SO T IO, O 2 A A — ARk, O R RSB W KPR
free s i E A T B = FSEHITE F A, SRS RE VD T BCRE T, B ARG A g5 B T Ui e
VI SE R AT () I e 0 2 3l I SE PR 1 B Mk 2846, 40: the sensors for COVID-19 virus, & — {7 22 A # A T
T EAERR BRI, A S PIAE E T e O TR e 2 B AR N T VR A R ? iE AT 4
JREE? R AR UL H bR N T 19, MEEA PR 18 ——What is Polymerase Chain Reaction (PCR)? How does
PCR work? How does COVID-19 PCR test work? and finally what is the antigen test and antibody test.
PHR R A F HEmR AR, B M 2 A HCE T B WPPT, MUAAE, £ B HFAENE
o BEIIERE S WA BB, WAETFUE VR “glucose sensor” B, T AGHE AN AIAA 0 IR AN A A% JK R
PR B TR AN 2 SO 2 LXK — [ B AE W) P A A s e vh i — A7 [R] 22 8 5 B 3 T i 3E AR
J% (Fehling reaction). 7E I IR st 416 0 v AL e 70 ISk, n ] 30 e 58 (7 260 B mT DA — A7 4 V%
WL S5 A 2L R B A AR CUE ) 43 B T 888 Al PR T N\ 80 XLV o R PRV P 350 25 R e b e A U 2
FIEER? ), JHRMMRIEERTTE. A, S ERNS H5RE e, I HiERERIME
B R SESCEAT YRR BE /0, TR 6B P30, RGBS SOR KA . W e R IR AR H A
BT 85 32 M R0 SO RGE R 77, 180 F 98 SCRBZE T AR 1 b AT ) Sof it FE s A AR Je e 35 . kil
FARTOHT AR Y, 0 E SRR AR, &R B E O MRERE
3.3 VMY dEMEASMERN, FEIEMNES

VPN E LA M (comprehensive) 61 1% P B8 7) (creativity) [ PEAT » BF 78 AL 1 EE 3% D& AN 2
Se B0 1M (a priori knowledge) AR 2, s HE R FREMISRTS, tLanph s IF RN GE /1, TEZ
T RN SR, AR KB A & (identifying the problem), i — 35 5 5E i i (defining the problem), il & J7
% (forming a strategy), UXHE(S & (organizing information), &R |4 @ (solving the problem), 45 R IEM
(evaluating the results). IX%EHE /7 1R XM M — 5% 2= 118 SC (term paper) 5% # — 43 #1 A 25 3K G HE A 1P
iy, FTCAREZ 5 NHAE V. (group assignment). BREE K& 5 (class presentation) &, 7 & A7 1130%:;
AR ) AR S0, IR R AR R ) ), kA AR R R S B AR, AT BRI e
(microplastics, glue, antibiotics)far il )44, 27 B AR WAL ERBOTHR H B SRR, 35 9% 27 AR Ik ST )
MRk n) B RE T, B RGTN30%; TRERTE, ORI ARRE, HikEEEETR
WA, B RSR G N BE U F RISRET), N ERGII20%; AGETEVRAY, IR R
Sy HvE VR 5 4 7 3(take home exam), $2FT1-2J8 K BOPIAR B, 552400 ol il i) B4R R 2
MPBHEFRIEREST, 5 RSTHI20%. WX AR S IERNIZR, ST IaEmmlr. . 52,
HHe, AEHAEARKE E bR AR AN R R BT

4 EIECHEAIE GBI H R

TS BT IR, G = R AR S A BE AL ML R B BOW . VF 2 E0T AR Ll AR LS,
HIGEACFA IR, LSRR A ERE — B R I 7)A R AT LR T H . #M#
R M A T EAR TR BN R, WU AR A B [ E I RS BRI, s — AR
AORE R ERAR IR L ATV RE R LK SERR N T B S 7E A PR32 22 Y, @ EAE N e WA L. A
GG HE SN TR L U BT Sh AR SERR L« A9 SCH A AR BUMRE WS AL 3% Ll AR, ik
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TEAZ I FPERWMS 5 RE ), HRFAER EFDGBMEE . IR A H T 9 Al 2=
SR S B ) R S AR TR KRG, MELAER R LA, SR IR )
R, X T SR PR 2 4 A 24 FL S 1) L b AR Tl R v 20 1) B3 5Bk ¥ (advanced or distinguished)
PEREF RS, 77 IR I G 2% b e RFH T SR S BT RRE U o o 3 T R )
AW 1 2% (transient absorption spectroscopy), 15 93 0] LLAERE N “ Absorption spectrum of an
absorption spectrum, which is based on the well-known Beer-Lambert absorption law.” 54k, HT522]
SIMEARYETT e AS, A ST IR R 2 E HAA BRI B 25 2 Re Mt A B ke /g, TiX
X T g A SR — AN BRI Bk . R R BCE BRI, SR IE S B M BCE R BT
HE R B MV BRI S SCEOM R =, T ELZB0bE IR S R TR A DA R oK .

5 MRRETETHFIIE BRI

B, REIME s, e NEE AR KRR, IR SAEE F B R
MESCI B AR B PR ) K BR . NSRRI IG5 X 380A 1 2 R X (Broca’s area) 2 J& 7t [X (Wernicke’s
area) N X, HIETE S WS4, 2R H KGR 71 H; BE1E % X (Wernicke’s area). {HiE, HICIE
= U0 EE 2 A AL T ORI BT AIE 12 3B Bl ) R B B X (Broca’s area) U5, BESZEIE SCIE S
RS R B, A2 KIS AR 2, AT B8 2 7 K gl Jé v XS (R p 2 e #% . BirbA, Um
TR T A AT RS — BT A G o BRI St 7 vk T AR SE PR G LT E . BE AN AT
P TR B RGN SRR, W T 98 SCHUFH I BUMAE G805 1207 T RO BBk, DAoE
FOM AT AN E 22 (R (R ARG 7, D)V)SESEHb IR T B S 0SB 1E S Re )y, EIAE Bl AUs e 1 AT 0%
SRR T AL TCAE A I E R IR . IR W2 R E B ) “1f you cannot explain it simply, you do not
understand it well enough” o R EFXT Ji51E 5 (40, IR B YL 58 A m M B AR 7 2 R SR
FE—NEVE MDA RR B R R, AR IR VMRS R . T B i E, AMUNLE
PRTIENE ST, BRI ae DR ERT, WfE UF#RIG L 2435 (enzymatic sensor) 5 f &
& )& 2% (immunosensor), ¥ & B LA 2 (19 A2 A B2 A0 L AR, ANLRE ZE 1 M3 5 T 0 Mk
W, T H 7R BRI — A ) e S RN, R URAR N A R R Rk

B, VBB P X PO, Bk, ST SRR AR A EHEEN R, N
TE 7K P ) 27 AR St 17 B P v SCAR e o 6 T TR BRI MRS . BB AN o3 A, W] DA 9t B HA
B LM LA ER AR IR 4y, AEESCHFR Z 5, o] DA N TR7 S0 R SR RS, i OR 5 A B A BT DR (1) Y
o Kk, BHFEREFFANE EY R M) 5HKnE, 0 EIRFTIR AT AN ) WA, BAEATER
VS S e VA D IS 5 = R BT i DTV = QO B8 7 D B 9 2 o A o & G 5 7 A
RAEBREEFEA, W LU E bR A F o [ 2 AR R R — PR AL, SRS SR, AR e iR, AMUE B
T A B ORAE N A, T BB E bR A A T, RIS S R E T E AR T U B
HE WL, Sl R A Gy ik h [H AT E S AR RIS H O WA S RIEEE LS,
TR G PE 20 AT USRI B B T SR ELY) e 1) VE S A . BUARAIT S0 AR R R 4 gk S ) 4 T AR TR
I R HE LB %, HIE R TAREEZE, LAUGT 2T, RAETRE, A 685 X — R r i g .

B=, FEHFTE. SlEESMUGR B MBS T, i A DS e L, B TR
VAR AL, B SR A K BB e X T AT DR IX A4 e I RIS, BRI
FOM T DL S B LR B R O R PR AR A N R R BTN B0 2 AR L, 40 “Error propagation or
propagation of uncertainty is what happens to measurement errors when you use those uncertain
measurements to calculate something else” , WIS EH R AR S0 “ R 22 4% 7 BN 18 B2 (10 4% 3 72 4R fd
FH X e AT o ) B ok v B AR R P I, R R AR RS O, X A AR b 22 i T S
“HATBSATR 547 . IHRTHHEE “pump probe spectroscopy” » M G 3 SC 0k 7] DL H #2341
fif X — I HR A BT, ORI AR ——ERIMDGE 7, (H N i AN 5 0 D B R AT
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BEAL, KT TG S 1 & 4 9 SCHCFE O B B TR IR e e s B R RN, &
BEMR AT 655, K53 E AR M ST B N IR, 22 AR SR I 2 1016 & 2 SR
55, NAYCHA R M RIS

6 ZHiE

SYEHERBE SR MDA, BN TRFEEEEGFES IMAA BEEEEE L, R
B [ B RR 0 TR A B I NE BRI E H A HOE A A R, SR
AT AR TR T B 5 0 70 2 KR B35 4 Ao [RIR, 406S0 203 0045 Bh T W 51 58 2 1 [ B 2 A SR A
RS RIAE R ES], Ml S HE M E bR R R . SR, TRATT06 4 IE M S I A e Bk, S B
WHE RGN RS 3 3R M B RIS I, NI R s 2 S O I R B RROR, 3 8E %
BERENK R N, RAOTMEERWERMAN, &oRELELRER, £l %A hEE
GRS CoPd

Z % X M
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