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Abstract

Analytical chemistry is a core course that focused on training practical ability in chemistry-related
majors. Based on the experience to lead students to participate in the discipline competitions re-
lated to analytical chemistry in recent years, under the guidance of the OBE concept which empha-
sizes the “result-oriented”, the course reform of analytical chemistry is carried out with the achieve-
ments achieved in these discipline competitions as the target. By reconstructing the theoretical
and experimental curriculum system of analytical chemistry, a theoretical course integrating chem-
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ical analysis and instrumental analysis was rebuilt. In addition, an experimental curriculum sys-
tem based on comprehensive experiments was established. How to evaluate the comprehensive
performance of students and effect of analytical chemistry curriculum reform by taking the results
of discipline competition as output was discussed in this contribution.

Keywords

Outcome Based Education Concept, Discipline Competition, Analytical Chemistry

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

I A RIS DL OB ORI E R D, 1981 4, EEEE R Spady B IXIRH TEHE
i & (Outcomes Based Education, f##% OBE)MER[1], FH7E3E E M/ s, Bl 5 1B S 7E — LERK
FEFN S LR E SEYHE AR 28, ROV E RN 0. OBE T3/ H, &
— b DA A 12 ST R O R A B0 B Gl A ) BRSO 3 A R AT VR 2 HUAE T OBE G :
1) MRS I )RR RAT A7 2) R A B A B IR 2 ST R ? 3) Wl A3 Rk 35 Bh 42k
AR ELZE S AR 2 4) el HIE 22 A DA IS T IR B2 S U . IERXFRER &SI, AR R E
T 20 M SR AR AE AR A 56 B SIS FR 5 REs U e 5 ST R, I AR AR 1 2% o) H AR SR AR AR X 22
STRCR b o 0 06200 A8 b R B0 T8 B A R R AR BRI RIEE AL, (E AT AR 88 Ik BRI R -
ISR, EEFEAWAINE. T PERE 5T, OBE FUGERE#A RS2 KEM, i Z N T#
SR MRS T [2] [3] [4]. WFFE#E T OBE B E T bk 22U 1 B A tagE AT T W 78, 4
W WISEREAT T OBE WKah iR & N A AW FE[5],  E4EX 3T OBE B b s PR AR M3 7 ik
AT THREK([6]. W LU0 SERAE A TR B, BT BT IR SO R F v T R . S5 i apsk
UL MDY )1 A8 KR A 5 5250 SE FRAN DY 1148 R4 2E 3 Al S s R 1 SE B . BT OBE #E, AR
Xt PAZERL SR 28 51 ST A6 R SO E TP R T

2. IERIEIR

TR TR D URER, 2 — T I Rp ) B R SV 2 R B EET TR BRI &
B SMAEESSFNAE BRI kR, HFBREEAEE TR E ik, M+
FEA VAR LR AT T B R BURE SRR A 22 Se b B ik 2 e i AnAER o Ak e, (B4R
AN A R, S PT UL 0 A 2 SR R BRI AT B A WD, BRI E R AE L
B TP A ER R, 8 H R AR TN, TGS DTN AR E R T o b2 i
BN, HHENEIET 2 RMIT R T MES TR REEREAT YR . 520 R, #4272 5206 1 2 2 HL sk
RAEDH RN, AT LB SIS T SR R R XA ERFE S, SePs B ACAHIR
Tt AR T2 R R e S . BEE RO R, HRENHER, e
i 7 gnihn, ST IR N DAL T W B, BB R e T S AR TR, FEIR 2
K XA AT RIURIN Q2B I 2 04T o 70 WA S R Fe s FT RO SE R BT A D A B A A R L
DT VF 2T B S N R AVE B DI DGR TRl R . o3 A 20 T B 3R Al 2 Tl 2 R K B SO G

ik

DOI: 10.12677/ces.2022.1012485 3120 eI G=R Tl


https://doi.org/10.12677/ces.2022.1012485
http://creativecommons.org/licenses/by/4.0/

R 5F

BRRSEPRIIRE T, TR BRI 70 M I B A SR . (ERAE A LD, T A2 X S RO
BRI, SHER BRI — R, AR DAEIR FRUFR N T, 0T 0T o R S B Ve e
R, B 5B R RS T R b 25l BB O IR A R R R A 4R, SRR U2
PASSEPE SRS, BB AISEEBON Y, ARREF R R 2 AR BB R LB AE 1. AR, XFEAITT
HARBET LRI IR S ORI IS, sk I REA I A B R 22 ST R B bR W =
[ A BERE, BASLIIRR 22 I BR AR, Gl SRR, FE B2 ARSI R, 2 BT OBE L&
wiE. B, SRR MG E N S SR B bR, S8 B S8 AT IRRE o DA Bl A AR UG 22 5
R B — €M SHENE.

3. HTUFERXRERZRENA

AR TE AR S R SE R RE ) QUBTRE IR S R, CABONRRETR “aU M. st &
w7 NAMEETTA[7] [8]. ITHFRFARGEFREE | @K ER, SE5REMERNFARTEE, CLm
NRZAEFRHE . ERSERR IS SO N M I 2 R 1 — D E 2 bR BLUIE 8B, s
JTEIMD B ER R ERBES A PIA DU KA A A 2 SEIR T 3R AN DY )14 K 22 0 sl S 56 32
o PUNNAEKAENELI TR R BAE T UTMEH, FERAR LR AR AR, FAH IR S LR
e, $RERAERIL. AR AR RE ST, REIRARVER BT EIRMSCERRE S, MEARIE S A
WEENMRR SR 6, R WSS AR B ST M SO I . NSRS A R AL 8] =i
SN2 MFEER, WEBFRCP A AA B SEMTTE, DR &S N &SR AR 27 S5
FEE R SERRNA EBEARB LR AR MR & LR I, ZRE SRR A1 A2
XA RIR 5 RIS BE I 25 38 FTRE /IR SR 3877 R BT RE ST, IFAERUE IR TA] A e S BR i 7 o DU )18 K
SEAE TR IN S T R AR AL S BAR IR B AN SIS R A B DA . T2 R T Xt 7 Bkl AR 5¢
A BB RR ) SR KN FESE, A S i s A ORI 2 i A R SRR, IR B X i U5k
W77 T RE I AN BHTRE S0 SEUG R AE 25 4% 32 B Bk TAL 2 0 W RS 7 AT O SE B AR RE 0, 3R
FOETFMEIERVENE, S5 RIDETEMMERE. NHLRABRE, KA TR LB T8N
7, JCHRDHIEISEZE R U AR N T, MWSEFRIIBORTE , AT & 1001148 T it
FHRHARE, BB PATEIRIRS, AREEEIER “BOR 7 IR R AT A R HEAT B
ORI PR X R ASCER T 2R 5E 3R 51 5 70 A b BR R s (R SR A

4. FREFRSISSTMUFERENE
4.1 FHRUFREERIGE

LEHEARE, N RSER MR A ST OR, HETRE e AR IE R R T A . H
I Y s AL 2 L R 5 T G v, TEAT AR R A S e T ANACES 0 AT 70 R TTERAR 20 46 7 A 2730
TR, (RN FEAE RE A T BT AL 22 SRR AN 2 70 T SRR . B SRR, IXARI T 22 A 5703
Pribf AR, AR T2 AR AL 4 v Bl SRR AT s B S A b i, K
T RN EE AR R AN CRIOBS T ERA @RS, ROy B,
AR IR AT, XM AR RS . BOASRE IR R, e B I A A SR T
FE A PR T T A SRR R, A7 AE DR DA 22 300 0 B T 25 2 2 22 STANES 0 AT I A 2R RS, IR B SRR AR AE 1)
WOLRWIBUAE I EIS IR HE 2 2 S HOR, AR T2 22 AR 73 B B R AT 25
B X EARAFITAE T L A B 75 1 US4 (1 B S5E

KA TRAY 2 b, AT HER R SER IR S AR VRAE ] — WD i A SEERh, SRR 55

DOI: 10.12677/ces.2022.1012485 3121 eI G=R Tl


https://doi.org/10.12677/ces.2022.1012485

NG

HEUETHE I I R E AR DA, AR 2SI I H JTREIS, X BIRIR 27 SR B e e B A G B i
FOVRR T A, AR AR T SEIR R RE R OR, 0 T ot ST RE D — A A AL R O . SRIG R £ [ A
HREHE IR Fob B, TROTHNZy, X SER AR T AN T BLAR, SRIs RCR AT 40, 3 LSEEL SR PR AR
T E AR, X T2 A SR BRE T MR SR E AT BR o AR D9 g DR B8 5 S0 4 P 19 L, R S8 22 HEAE AT DG B
WIFTECJa AT, il SR B BHEAM BT 55K . 2 Al 222 Bl e 8 3 R U AR ) 2 22 AR A BB IR R S
BMZRE RS, AR IRIE R R, AR T 224 BRI R SEERRE T AI3RAS .

AR A AT DAE I AT S AL A SRR A AR ) ST T AR . BT, R B A A AT
WEF AT BB G N T L2 BB R, R 22 A SERR AR A S B B & O — T 1 e A 2 SR
FETFURIGIN 7 b, R ER PRSI0 R 2 HEAEAH AR AN 2 AT o TORF A ) B K b T BLSR Y 23 #
PR RN, AT RAEGS ERAE I SERTIE, T LGB LM e BAR K B
g . Behh, JEORALZE D AES AT R R N B TR T, AR TSR “RAOBES T ATAE
IR TR o WA AR BBRAL, s BT 2 R A B O R Rt T I AE A AR 2 M 2 ST R
AR I A ZA R A SR AL o G PN 2 A B A T 1T 20 RIS, AT TR 28 0 A Al 2 2 R T E A S
R A TS VARBI D HT A 2R SEBAE A AT A 22 5 A SRATE VIR . A2 Hr S I AN S 2y
PFraciG &, BOVERMMEE VISR, AEWAERERWHIRZ G, #7558, HIEME
B HEa &, i SEEORINR A A B R . RN, X RARSIG E 2 HE IR, fede s
FIBFRR o R SR 1BV RN 1 SR 90 R AT S, R AR I3 A DR AT . SR P TR AR 45
A Z B R B2 A AR 2 RS R T US4 (5 ST R

4.2. BUEZEEMESIE

HI D32 2 TP T AL A AR S SE I TE SR IO SE B8 AR ISR RSN T, BN A 2R RS
FIH 2 Fhscie T Be R o 5 A4S B OV A il e BLEERISERRGUE N2 SR A, ML SR ER
PR, SRS ETESLR IR . H IS SRS ME—FmIE S8, SE
MEE I AR 70 A T BUREAT IS, JFX —H IS R EBAT IS b XS Rl AN R 2 5000 S s AL 52
RS 73 T BOEEAT DNk o SRR A SEBRI0T H A T — MBI SR TEVE S B8, A A TR M2 AR I ZR G RET
AR R R R N AN 2R, 6T RIFTRE R KA T B EDUTIARTY, AR ERTR
UEPESESS, 2 MGEEIELIRMINZGA L. EHRRMEIGRFEREIATRER T, AR & TSR
RIREREROR, BEATER A VESEIRIIE N, BORAME. 2RISR R EM 5, W FESLIR IR R w45
AR bE ., FOVSRIE AT Qa5 | RGN BR AR, A BB — D 2k,
LR A VSO F T R R L BRI, JT i 2 45 A MESKIR I A AR/ AT . e e vesLinil g, A
BT 2 B SE 38 v B PR 22 ST R

43. TREFANGZEREER

XFRG TN T RS, REZEGZERIEGERE T A E PPN 2B ST R . X
TEEARE VR, ADCEE AR SR BARMER R MRS58 . H AT H A PRI KA WS, Y
iR B H ROXE 5 R R LR K, Hoofos b A — e R . Bk, SHEmEEm
BARHEAT BEIIVEIHE AR AT

FATAN, T OBE B, ERISESEMREHER & HRIE AL RE I BRIV B LK HR bR o
Ho—, SERMBEMHEEL2ANGGRT): K2, A8 Fam LS N BeRo T e . HlT553§
RER AN S AL R[], UEFEEB NS, fHFERIERES S INZ WA SER M E AN, A s

DOI: 10.12677/ces.2022.1012485 3122 eI G=R Tl


https://doi.org/10.12677/ces.2022.1012485

R 5F

Tl 2 A o OB 5%, ARt B ) K o i W R AR e 0 T LB R S BRI L4
et AGTET A, SR s, B, T DA ST 309, IR BIE R 2 (124
SHFIERFER, BEFABICLROBEET, WIEENGAESERITH . 4R TR 2
SIS T B TSR, R SR OB R S8 0, B3R ) G T R NS
BehE ). EILR AR, MRS MR A LLTE, AR IORSTEE W BT 04, R AL
VAR R TR L IR AT R e, $RBIZERE, ool R PR TR I R — 2 Ll g
NPT RANTE, 8OTSRS0 & SR TR\
LA TREE R, TR T BURIRIAG F ST OR TS5 ) SEFR R AT DAYE 9 B4 BT A5 U
PO RN EEAERR . BRI 407 M I SER N E N SR e 5, TR — AL
5. &5

AICHTAE OBE BT T, ML ARS8 51 G b A R s HEAT T AP R . O 1 M SE 3%
MR, LA IRIE S M N AT B, R A SR T B 5 9 — 1T e 2 B R, R
TSRS AL S AT LR RS N — I AT s, KT TERNOZAE A R 2 I0T 8L, [ S5
N AZINSRER G VESEIR I L . BhAh, KR RSE RGN ER G RSB, T T2 AR IR R
FREEHIVEAT . 70 0 M A 22 PR AR EACE AT 1Al o

E&ME

BB 2022 RSO H L WBLAFR (S LS N R TR R AT SR R A
f£) .
S5

[1] Spady, W.G. (1981) School Effectiveness and Classroom Management: Outcome-Based Education, a National Pers-
pective. Paper Presented at the Regional Forum of the Appalachian Educational Laboratory, Charleston, SC.

[21 BRdt, FExa, K. £ T OBE &M (ZWib2E) B BE A% =L, 2022, 49(8): 176-179.

[3] R, TEWF, TRA, ¥4 OBE M M LAY IRIEH A SR S RKD]. LRk T, 2021, 47(6):
204-207.

[4] PMEIR. £T OBE EEM“H b ¥ RS = MU B AR R [J]. B4 T, 2021, 48(5): 169-170.
https://doi.org/10.19465/j.cnki.2095-9710.2021.05.077

[5] MW, Bm|HKSL, SN, X, . £ T OBE KE)H & SUR & HH R T 57t——LL (O Hrik 22) J9il[].
BHE %R, 2021, 19(5): 147-151. https:/doi.org/10.16661/j.cnki.1672-3791.2010-5042-8385

[6] E4&E 3T OBE HZHIHrib = RAE M- 7R R [3]. )N T, 2022, 50(7): 166-168.

[71 Z8l, mEs. #TRPERSERAA B IR e S 608, ’AVR 4, 2022(20): 89-91.

[8] #%. %#FIERT N SR NE AN A B2 5K []. A6t 2 B 244k, 2022(5): 100-104.
https://doi.org/10.16132/j.cnki.cn11-5388/z.2022.05.007

[01 #ikiE, =, k. SRCERE SRR REAES 5 BRSO FURNT 0], V85 IF I 24 B )k, 2022, 24(5):
105-109.

DOI: 10.12677/ces.2022.1012485 3123 eI G=R Tl


https://doi.org/10.12677/ces.2022.1012485
https://doi.org/10.19465/j.cnki.2095-9710.2021.05.077
https://doi.org/10.16661/j.cnki.1672-3791.2010-5042-8385
https://doi.org/10.16132/j.cnki.cn11-5388/z.2022.05.007

	OBE理念下学科竞赛引导的分析化学课程改革
	摘  要
	关键词
	Reforming Analytical Chemistry Curriculum Guided by Discipline Competitions Based on OBE Concept
	Abstract
	Keywords
	1. 引言
	2. 分析化学课程现状
	3. 分析化学相关学科竞赛介绍
	4. 学科竞赛引导分析化学课程改革
	4.1. 分析化学课程体系构建
	4.2. 强化综合性实验
	4.3. 实验竞赛纳入综合成绩考核

	5. 结语
	基金项目
	参考文献

