B
=
Iy

N ¥ i i ¢ 71

I
Q}:)DD)):DDD))DDE’"

“BR+ILRTEEXA(RESYRIESHEARYHFE RN H

KA EAE VAL
Q. AXSTBMAGHITFHHHR TR TLERE . BRFREKRFALFLTER, 2 M 7300705
2. HERBRFEFRE AT R, HE 710049)

RBE (REYWRMGEORRA Y A2 TP R AF 24156 LAk BF 70 A4 i B it i R 2 — 2 — 1]
S P AR SR A O Y R A o B X RIT A DR B 1 P b RO R AT T A IR AR TR X RS Y RIES
AR T Az 025 PR B AFAE [RVEA BT (B At b 32 38 + 9290 7 32 1 s 0 A s B o B S 2 o 2L
SN AT B TR I 4 S 8 S BT L LB 5 S O 0 R 5 0 A 5 S B R AR S . R T A
S5O R T AL X I il R JTT B 9 -5 552 90 R 5 47 5T R R D U R B B B R AT . iR T
52 H A AR O R 5 U SE B A LM L Sh A M AL T — R A RGEUR 1T ST AR X I B R AR Y 2 2T AR
WAL S 5B RORAE B T O RCR T T TSR RS bR 8l T RE T AQUBTRE . 5k T R AW R EHARTE
WFSE LR 80 92 IR RO

KW REWRIE SR Oy ZEANG B, S0k

5T A 0B T2 B IR 2R 1Y S5 J2 U, AR 2 e i A A (I 25 VB 27 F2 R Q18 19 X i 1, 2 28 i At 2
S I Y S R Bl ) L 2 S A 3T 9K B 2 R R O ) R R A A R4t 2020 AT R
BONECE 0 110 7, FEAS NI 281 300 J7 . BB, 76 A e R HUBEAIF 5 A 40 i 398 < A9 ) s, ] £ 3iE
FAEHE T, RIS AE B KT R 2 RE M S, EHEH 2014 4 12 A 5 H WA KT
R T e B A DROR R 1 R UL ) v L I R, T A b R R A ) TE I AR B SR T AR R
WFgE ARG SR ™ ER A JLAE M SE R A e W R 5 A R AR S A0 SR P AS B2 v o FH A% SE 20k
BV =5 LA S R R 3 L AR A 2 HE A G B0 SRR B YT L T R R T 2 A R R A R
B AR A I AE B ML R A AT — RN IR B B o e L o 2 AR o AR S 1L 22 P OE SUAH 25 & 10 DR 282
A 8 THR R B it R AR AR E I Thig  BAR S b B,

(REWFRIEGBAR)ZIRBE = o> T2 S I ik 2 AL 2 AL 2E R TNk 5 24 M
KRBT A D E AL IR E PR, EZ A GRS WM B 450 5 1 58 R AE e SR A () — 8 R AE T B, DU
T 53 T AR 1) JE A 235 g 0000 3 D B, A\ 200 i ol 8 1940 1k RS2 0 2 i) PR R A L O3 gk R i L R S i AR
B B0 RAETF B AE A WA R 4L 5 R REWE 5T b i R A B TR 2 A g A i — 2 AR R X RS
YIRS R S H R AR R AE 7 vk SO TR AR . BRES RS TIEME S TR - It 5 He 2
F2 B B 2 B 2 ALER AT BT RERL 2 SR A R 25 PR UR AR . WP S 2 Fh R B R s L £
FELAMERE (IR (X SFE AT ST (XRD) L35 5 L 485 (TEMD (B RG SR 4R (NMR) 28 3% R A% 203 o &= 10 A0 45 %
W5 A= e 75 A 250 BUIC AR 677 6 B Wb ek 285 ) % 1k il e AF Ry FH A o H 2

AR SCMCRE RIS HARIIITE A R Eer & 45 A T AT K E I se R 1 9 SRR s E i A

10. 14028/j. enki. 1003-3726. 2022. 06. 008

I #5:2021-01-26 ; f& B : 2021-08-09 ;

EEHE ML R ¥ 58 A 55 5B 5 5 (2020KGLX01012) , P4 46 il 15 K = 2 5 R 0 3 2027 ok 3 T 5
(1010244) ;

CHEMBER A EBREHR1979-), &, W, FlEEE, M, EENERASYEMSEARMEETAAEMCB IR AWM R T
W A5 TAE., E-mail: guanxiaolin@nwnu. edu. cn.



.« 72 . = i T i 1 2022 4F 6 H

R 1 BEAE + S2807 52 B ST AT B i 2l USSR I 75 W 7 C R B W3R A 5 FOR ) IR T i m] A7 1k
AR HETE 5 A 0 A TR AR 27 > AR E B TH B ROCR M B

| FFR AR RCRAMER G RS A A 8

1.1 BEANFARUAKTE

HHp, TR A BB AL B 5, RN DR B W H GRS AN, KEILOE,
55 80 WA 1 BRI R ) T, 45 KR RAE XTI 58 26 1 380 b B 3 24 AR BHIRRE ) 19 15 3% % Lol IR
HeE AR B, IS B HET Do AR R B B D EAE B G Z R, G0 AR 2 m B e IF 90 A B
I T KR A3 AT R BRI A UF O AR B U Oy 20 SR U A 50 AR DRAR AT AR 2 DR AR 1 0
WEFEAERE ) 5 T A B R A 13 B AL, 2= A IR e 2 5 R L HLA Q0T BE ) 85 5% B IR LL B AS L Y
Az 2 ) B M B B4R s b R IR R AE IR B B WA AR & IR N A S AR B Rt E A,
DRFE N ZS TR B ME B 5 AR UR AR 22 BB AR /N Y Tn) A 3 A 7E . 5 A IR A R, A 0l 2 D45 AR B A
WF—224 BB TR PPT A RREE A —HF, FIART 40, Q00 0tk 4 A7 3805 1 5 2R a0 S B000F 90 A T o DA 8
VPR 2 2] R A 5T Ll B 5 ) b S5 MM AR S DT 32 A 92 AR DA IR SR AR IR R 2= T I H S 2 T
T A2 2 0 R 6 F O PRI RS B O R B DR 08, T T T R HE R S Rl PR 2 S . R AL
2 T0 5 TR W5 AR T BRI ARHE K,

(REWREGHAIVIR A R BN FEIRAN A — S5 X 5 2R A W08 LR AEH AR R
W S B 73 o KR o3 A5 KAk 0H 5 %l W B 5 A= 78 AR S0 1] #0388 2o 2% ) (I 0 B VR, 48 17
LA GE rfy DL 8 AR B0 B A 40 b SR B S TR o 0, 224 — N A R A LA T Y
SR, 2 A TR s PRI i NMR BT (MS) FI T ER 4381 = RS 00 33 T 1 0 ik AT 4540 4 BT o SR T X
T E —AH A RGBT B FRITERATAT, X TREWH/NG TES T8k
H EAEREN RS PRI RAORE Y H NMR 3 & 53R R G 5 5 B, 520w 2 B 3 ) o
Wtk HU B T RAYWEA MR 15, 0k MS Rt £ 0045 20 e s 8ol . 2 B i B 5 5 0
% (GPO) RIS HAF- Y 40 T8 o0 T3 /0 HUE (PDD ., HUJ2:  FEASRE B Bt o 48 QB 4 i A% A 11 41 2 R 28 TC AL K
A LN T I A AT FRAE 2 , 1R 220 58 A AR A T AT 22 ki 2R 5 0 1) A O A 1l 52 36 A 4 2R 418 L HI
M 24 3 A BT R R B B L 78 5 SR & W AH DCWE 98 5 1) B, 2075 #0782 3R & W) R AE 5 W B AR Oy T A9 4L,
XIS, QSRR U FH AR A M2 27 v i — S A 58 53 B 5 1, DA B LAY 53~ B85 4 43 B 52461, J2 o ¥ Wl R AF 5T
ARMFRE R . R BFSE AR RARCR & W02 R 5 3R AE ) 2 T8 I8 202 9 25 B AR Bk AR 6 0 52 A= o v B 3R
B ) TR R SRR S I R R A PN TR AT A 0 B SR 1 AR 5 A AN B 2 S L TR AN A AR
il 8 B 5 1, S S e PR 3R A PR T S Ak B R 25 40 A 1 S AT R A T L O e R i AR
B YT B R A P RAE T BAE RS YR Z5 4 5 PR REDE 58 i B .
1.2 #HEHFAE—

CREWRIESHARE— T PR R L PREE, PR S PR e Bk B . iR SR T
AR b 2B 2 A AT A L 5 A R ] 3 40 40 B 45 D T ) 4l R B 2 R L T SR AN e (A
G A 7 [ b 40 2 A S AN SR R R S P i UR R X I AR A B B R B bR . B, Y B A
G H RS R AR EER S (ATRP) 5 AT 380 - 485 568 (RAFT) & il —F o 7 &2
AL B T RE M ik B R Y AR I E 4 F A R R 5E 5 NMR R SR 70 & 43 A, ATl AE S i GPC
JrEH#H AT H A ARG R A R A e B E AR R ES . 4. F4%
ey e H] S AT g R T R SR AR ASGE 3 7R CR B W R IE S HOR TR b7 27 i 2l DR it 318 R TE vk
i DR b AR )RR 3ok i T A A S R NP A T A A R R B B2 O 5 B B 2 A 2 4R A o AR AR 1 R
B I B A3 B 7 T B SEBR IR, PR R G RAE S HOR DR 5T AR PR SR AT 202 O SR — PR

10. 14028/j. cnki. 1003-3726. 2022. 06. 008



5 6 3] 2 S R {1 © 73 -

It

AR AR R
1.3 HFEIEMAXE—

FUHT 7E TR BE (R A W) R AE 5 £ ) BF 58 A2 TR Hoe i A 205 5 15 A0 O7 500 7 i il &t
2070, IR B T % X ST i 8026 o X b5 AR} Az 2 A AR AR ALL L B8 0 S T 09 OR A T BEOE R B B R
P 75 3 T 200 K Il 25 4 BF 5 A 19 2 ST RS S 5 2K DT BE 8 AR 418 il &5t S 15t 9 8 1 8 i R
A FITT 25 R AN R T8I 50 A I T i 2 o B0 1] R 3 5K B TG0 Rl fl A1) 2 ~J ) BB PR N 2
Stk PR 3 5T B T S N B R 5 A 55 0 AR A o] ERAR A, O S S Ml e i B 5 AR R
DR PR URISEE B O B9 BE 7 5 DT 5 2 T 50 2 BR R 19 0 o it e S I, o 2R AT B W O U2
R

2 P+ ERXIRARFHERHR LML

T R F e R A W) FRAE S HORO) W 58 A PR AR X A7 AE /Y38 2 0L I HeE A AR RHE LS Hr
B — B S BRI AR O AR BB L AN SO AL AR ) — AT 4 A B BRI A L A
J7 58— J7 1A R S BIE T A X AR PR 2 T 9 B 4R T A ORI R L 55— 7 1 e R Tl AL 2 i
WFFE A SEBR R BHIT R 55K . 75 R A W R AE 5 SR W5 A DR AR s HL AR S o A v FRATTAR R R
CHAETRZ A LR AR 1O R R R R B

B 25 RSB 50% 50 B R T J930%, : 5
AN LT $920% o ~

SOMBEFCEBEESC, Al SR AR A e
it RS 0

“E PRI AL Y,
RSUSRHILEC Y 0 40274 5 A 2 S %

RAHENE, IR AT g 2

[y A AR A e (KA B8 1 . = ove
e e PN

PR 5 G UR R A 1 1
(A LA 53 i, A2
A, L

B1 BRI A R G T TR AR R R IR

Figure 1 Schematic diagram of “five step” process of “Interactive Teaching Mode of Theory and Experiment”
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Figure 2 Schematic diagram of experimental course design content
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Table 1 Content arrangement of each unit in Interactive Teaching Mode of “Theory and Experiment”
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Table 2 Investigation results of learning and practical application effect
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Application of Interactive Teaching Mode of “Theory and Experiment” in
Polymer Characterization and Technology Teaching

GUAN Xiao-lin'*, TONG Jin-hui', ZHOU Gui-jiang’
(1. Key Laboratory of Polymer Materials Related to Ecological Environment , Ministry of Education ,
College of Chemistry and Chemical Engineering » Northwest Normal University , Lanzhou 730070, China ;
2. Department of Applied Chemistry, School of Science s Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Polymer Characterization and Technology, which is a key elective course for graduate students majoring in
chemistry, chemical engineering and materials, is a course with very strong practicability. In view of the practical goal and
the need to strengthen the construction of the postgraduate course, we put forward the reform idea of interactive teaching
mode of theory and experiment based on the analysis of the current situation and problems of graduate teaching. The
effective integration of theory and experiment teaching is realized through designing new teaching content and adding the
corresponding experimental teaching. The results of questionnaire survey indicated that graduate students show a high
degree of satisfaction and recognition to this new interactive teaching mode of theory and experiment. The integration of
theory and experiment teaching can effectively stimulates the graduate students’ learning enthusiasm and participation. As a
result, the teaching effect is greatly improved. Meanwhile, the practical ability and innovation ability of graduate students
are also greatly improved. Besides, the practical effect of this postgraduate course is enhanced in graduate research.

Key words: Polymer characterization and technology; Postgraduate teaching; Interactive mode; Teaching reform; Practice
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