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Exploring the Teaching Mode of Innovative Short Research-Oriented
Courses — Taking Near-Infrared-I1 Organic Functional Materials and Their
Theranostic Applications as an Example
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Abstract : Taking the theranostic applications of NIR-Il materials as an example, this paper explores the teaching
mode of "Innovative Short Courses on Scientific Research". Based on relevant guidelines, it addresses
problems in traditional teaching, designs multi-module content, analyzes teaching characteristics and
difficulties, and carries out reforms through various means such as project—driven approaches, so as
to establish a positive cycle of teaching and research and provide support for talent cultivation.

Keywords : research innovation; teaching reform; promoting learning through competitions; near-
infrared-ll; disease phototheranostics

CHAE TR EEIRIANED ) IS, SRR R 2 AR B RY, SRR AT S B R A E LR e AR Z TR Y
BT, MIERHEHT S A IR B A RO A R U] . X — DR B R R SO R D il —— He - SR RA L Rl
G (BWHARL) o MERHMESIZE T SRR NS, BT BN C RO R B F AU N, HA GRS PR =R SR 12
M2, SRR R AR S RIS S s TEAPRL, B m RSB R AT, e e e SR
SCERMUT AN, SRR T RGNS RN, A KR RHITEETHIRE T s IR N ATDE THRITSE, MU
AERIBRRAG AR R T R aioc B By, ARGk Z R AR RO LS o XS SRR AR gE . SEEkRET)
5 G TRAEE 2R, LGN AR S A 1 5 TR IR AA AR

WELTAR X (NIR-IL, 1000-1700nm ) A HOECHREM A HAE A BE ARG ST BRI, CHONP Rl A SR A28 Ak
HIRTTIERA R . XM FERIER . PR, MR SRR, W T IERafEsy . MRS annas, &, He
TZEER . BRI, A RRIITERTR S SRERAR R 7T bk, RHIMERIEN—FE A . REERREHIZIE,
MBS BRI T HR R AR R, KRR ORI SRR, i PR ML, LA R A BRI
WA IRHNRE, IWIAREUR GRS SR SBae . AT, AL COLFFRIEIR) s &, S asbZIXEE
HISIT MM, FRERHHEAREI BT 550,

—. (CIFAEIAAEIR ) RERFERNTITIT FRfESe. IRRRI AR, L2, BEEEL AR T2 R PUAE
4, MARAAAPE R BRI S IR, SR
CRIRIITEIR ) DL R 7emtiisiae . WURBIHEGE" i (—) HFEBSIEIHER
CHR, BISRHRESISSRRIE, T2 -t O RHTTRE % AR B AR TR A A SERR A R T RE D, 4

EHEEAMN: FRBT (191—) , F, WAREA, FIER, Bd, ZEFRF WAL Z KRR EFDIT.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 051



#ZF53% | TEACHING METHODS

N 3NHFRIC:

LI 6 &EInab ZIXHM BN ETRTSS, N “E
iR gm” 5 “FEREEING RISEEegs, i, LL“ph
SIS R AT 2T AN ZIXTOCHRE iR 1 9, s A
EEPRER RN A S Rt Oy

2R RS 40T FR Gl 55 A WebofScience
CNKIZEHHRAE, EHICITTE . RS Ik, EREEAE
BEETT 1A, SeR S0 M OISR 1, SRRDTFCELR . R
HE0808, W RCUREER IS

3T T AT 1RSS4 A A R E I AR T
%, ARG, AR . BRI TIEE,

(=) SEISFRRESSERRIEIR

AR B LRI S R B ST 3557,
MIEEE, 5 2N AARIG:

LR SR B 2. ARIEASR LAy =, FHR S 3L
eIl MRF T LA XM B G . RAE; ELl
WAk TR POLRG (W NIITERIRG RS ) . BilRE

TR ORI S

2 /NBURMF T H SE# . DLZURAERI B 0978 h 8k, 1k
A HSERON I 2 S, (2R A A LSRR B R e 50
it st AREIEN TR,

(=) BEShEZEARRIAER

AR AR T A LE R R S AR T, LR 3L
’%‘fa:

LKA PR AT . 07 Origin S04 T, 15 Sapd:
N SRR AT SO AT (B RESITSE) | IRl
R (DOEaBE . maNIRE RIE ) TS BA R

2ERBTEE: YHE TS R EL, S JI S i
Ty, #ESNE SRS o mBERIE, RIEAH
Ao B0, FERE “IRLLAN ZIXBRH IR SRR I, a8
BTG E I SR A 45 R T4 A T o

3ERICM G B EHlP ARSI 5, BRZEEUPPTIE
LR B BEE, B2 SRZENHR N, RT AR g
5rskakikee

(M) FRERSRZ ISR

ARG BIE T A A E AR, (EdFERIAE N, R 24
FEIT:

LA AR I RE S R 2 U BT - i o
B, BN “IRLAP ZIXCRRIT MR IR R Rk b
PARIRM BERRI N &5, R ARG R

2RI BT AT WA, BSEE LA
(I “IELAN ZIXBHIISYT — it ) ARy
%, BUREVGMEIG R, ARG SRR, B
AP BETRE S o

EEHIEHIH S L L

—. (CIEHHAER) BFEREMR

(=) BEES
L SRSt SR E: PR LOE DA Kb L SE R
FoRsk, a2 B25MRGH. EMHAENE, T RE

SESLIENTT

2. MM SRS G RRINHCE O 1822 (£ 324
W, 6 , ERINTINRGRT 2R, ZoREAEEEA
A, AEINTRIE R 5PiRGE

3 EERME: TR R S EENLER, S Lz iz
FRIRMRITE P G, 1 LA T X PR i i e
MR WE T, MR A RTERE G R, BT
RN SIG IR

(Z) B

LRI S AR JE - 6 A N LU S 2140
TR AR, AR N R S EOR A, SR
BB “PeHUIL" 5 ARERINT, WIJCEP s RIAK
B, FHEHE BT BB E RN R AT, (ASZRT
WA, 22 HR R IR

2. SLERMIMAERL 22 3 W2 IR A sk = SLI A R SR
B, SERAAT RO A —E A, WSl A
BEOAMERL, A, KA TR M B S A BRI, TR
PO E MRS S AP BRI H

3. RHIT BRI Al S e 4 WU SRl K (RS 2 (s (A
NSRS R ST ) SERA AR (Al ) T
e AR A T H ST IR S5 T RHITIU L, XA L SR A S v i
RS [\, SRR AR T GBS [ XU

ATFO R FR I AR ARG DU B 5 0 I 00,
MRHIPE IR AR TR ARSI EOR" 5 A AEskia i
TR, WAREETEN AR RS R (A elET e, g

5. FUMRE A AR LR T [ N B A LI bp 6 e
. WM EEERZE SRR, WE S E Rk
Toxfedl, NEET| SRR, RN “HHNEE"
i

=. (SIFRAER) BEFERERE

LIRS AH A DRI R AL, K5l E 3250
B, i, AR IR T XTSRRI
T SRR, BUNE SR A A A s
SEACRHNPDEE AR 7, Bl R SO R RS (A
“FIANIPEFIZE” ), FRFIeRin (BrEIRERIE . &
R FEEEAS L) PRI TS

Bz

(1) MRS BN G H SR HRERER, i
FABINERIFE (Al e 1 24— DB R g #2 ]
e "), DTS BRI

(2) BT A3 NN L, Gl S X
EWTTEE, BRI EIES (A1 2% St
FEEAUEM” ), AEETHU TR

(3) IS ZUTERAR LUNIITIR, Huseir
BRI (o “S@Ye Rt mit” ) 51 FESRE 26
LRSS EFATTEANY? ), EAEEEELA R TT R

(4) BARIE: BURSHUR, 2R A s Rt HE”

052 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



WS IN AR 5 WEON, E ARSI RERiR e, &7
WRECERTT ", R HA A E

2RCIM N IR e WM BT M SRA RS
Ui+ S0 B BTSN — S oS A
fE, AR SR S (WFRG . 268U ) 5 2 Sl
HAFFHELRWATHE, REfEsinani (gseie
B TS RRBEILRS” SR e ELEE” 455 ) .

R T:

- RS AR LR ER S,
BB ), RO RINEIRTIE

BN AR 2REICHT T, ARG (A e
Wrfife” RSty ) B AU BN ER,, Bk “H
HAE

ot RSN T, RIS REERE YR
FrROMRE SR IBRCRE” , A SIS AT A= e i e
AT —BS” , SRR S e AR G T R

SR RBI SN FEA: S R RCRE AL B, B2
UBAAERFIN B ¥ R BRI B, SEEURERS “irLidh—
XAERWRTFAIRE I, AL N N R da R

(1) WG sr== R P SR
REEVIE” WEATT, PRSI R E” M

(2) JrEEblHT: AAEPITRN B G o W
SN, 51 GEAR%E TR IE T AR SR

(3) HOREUL: SRR SIS R I 2t
7, WSFESITRERE ((EAEE . BMEERE).

ST

CHEEST R BOREINGE RS 1-2 A EA SR,
B L A A

CORM R LRGSR, HE DA
“URPGEFEE, SR SR8,

4. ZICPHIMIRER B AE uRRMERE )T B

Mg R RUR T SRR, TR CMER
HI

(1) D& (50%) -

- BHFH AR IO SEE e REWEE (W e
T SRR AR )

- /NHTTEREE . 83T peerreview ([AI2EEPE) SHUGMWEE,
PR 2EAAERI AR 0 6 (A& B AR T4 ) o

(2) RPN (30%) -

- TTSRBIRTIE: AR R AN TR (W SRR

HURKHEAL R (0

243k

UKL TAR RO )
AR ERIR

i AR

EEEIN - BRI HRD BEE
- pEfFR SR - I =T = - BAGENME
L) L mma e - BRARER
. RRER L. g :

- BRATREE . IR NG, HURETEE,

(3) AT (20%) -

CARMIBCRE: AR ARET e 4R A R R
o “SZAP R R AT IR ™ ) 5

- HOEEERL KT H RS ERRITIT R A G AR

PTT: R CHISET SEETR, RS 0l
TR “SLIeARe” “HIBMET SRR, AR

5. B RHBRCIHT: SRRHTHILE

(1) BT, Wi AR LT, fln “Heinar
AN KA RS — R TR ARk (AR
)\ B (MERERNUED) ez CRURSEM ) SR,

(2) BAEgA. EoRGHZDAE 2MERAE (e
+BEE) IR T IXGOERE IR WU, b
BB M TTREG R, BB T R, AL
Rl svii s eV gy il vafieces

(3) BEHHERIETR : 2900 “QIIE IR A
FHYZOT S A T, (EECR RIS BRR T A .

mEA A Kt

=

. ERIE

COBErRMIPEIR ) IFoRZOPA M) B SC R, Tl i
L — S — W — A" AR SR IR . W SIiE 54
FB, MEET CHEAERGE. RHTREE" B RMEER .
B EAMETRI AR RE, A TR “BaTse
FHREEET eI L, XIEE (EETRE AL N ) o
TBSFHIRRBIET A S TR

PURZIAN " AN REM RST8], ASURIR T
AT i R B R ST P e — ST TR,
(RBEARIE Xy, RAETERIGREIE, PORRKE, (i
HZICHY . BRI RSSO, AR, Aok, &
BB “RIAERBIZISEES” 5 BRI &
B, i COIHTRIITIEIR ) WO B AT 5 5 A4 B 7R e e 4l
it SR 1 7 F R RS A S

MBREL, 250z, U, 55 L R e AT SRR ()], 240 B2 307, 2020,22(01):9-11.
RISEE WA, B, & KRBT B TRV G I BT N TR REIEI TR R 594k ). 'PEFSFEEA3T 2024, (08):13-15.

[BIBAFIMG . (AR S 2 ) IREHEETFBIRE (1.7 R ILT ,2020,49(16): 265-266.

[T, EPs , B, 5 SIAN “REFE SO AIE)” EIETTRAIHEIRIIIZE S IR (1] RILT ,2023,50(09): 228-229+225.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 053



