. 82 % # FHIEI (http: / www. hxjy. chemsoc org cn)

2021 4R 42 B4 16 1)

S>> S S S S S S S S S S

masokSwy | BHET APP ENBANEREL AR

S S N S N S S N IS NI

EE =

Erg

FRE FHEET A ®

(. bR = HH 23 dbat 1008755 2. U UM R 2 A R BUH i b R A1 b0
st 1008755 3. JLaUImIE AR A AT L bRt 100875)

BE BN RBEEAFFERUARASNEZLRRE., VRAFEALRFILEF
E#MEH. BERIRE, WAREHFREMARAGEFA, FREITMITLT BEDEF
APP, Mg ¥ A #HTEZ ¥, APPWEESRAFFIFFEL, NERERE, TBRXE
ARK, BEWE, HR, FAENFTETAPPHEARRENHAR, HRERXW, B ¥

APP W ¥R, EhEE, LRERRWIHM®E

BHBHBEMFE LW FEHATERF T,

BBETHWHFWED . #EAEMH APP 182 B AR U BB IK.

e 0

S 3 A e A A K A A . BT TR
Jo F) B A S5 g A, R P R RN (AR R R L)
Bty AR, S, PR R b LB Y T
B PR . AU 7 e U RS . Rk
UL PR HERR L BT RURER T A% B B
AR T B TR AR 7 5 S5 2 A e b A A
WA Lol g BR R B TR 1T HLAB E 228
M2, W, ARy, REFEHR
AL H R T MERRS BT UIREE X B IR A AR AL 2
BAe, shFRETr . BB ROR AT R AR

SR H BT R 30 70 M 52 98 19 20 vh A A7 A
HoLem L, FEERIY. ALl E W &
FORG A AR B O A B 0. AR R — E B A
] BB X 1 A 3 ™ AR s AR T R R S R
PRI A T Pl T S5 8 R A A R AR 2 26 D R U
TEAE B 2 W [A) R i 08 7 o A S B A Y I )
D SRR v 2 A X T U Y U A R A A
Wr A sCE A UL 1 B0, 52 56 48 A B O HIL B
B0 BB LU S AR R 2 R 55 N AT Ak
JI P RO AR . BT, AETSE 22K B
R WA /NP APP, LU R FI % 2l 2~ 1 fifl
Yoo REFEM. WMEACIEFRE A, e E Rt
NERUNTEYL INIES N R4 B2 QiDL 2P (B =0 S i e o
Uf Mo AT SERERAE MR T2 ) o ARFTT I — 2R
FE T APP X T2 LR AT AU o S 6 2 15 A 5 1)
ERORUE APP By S IR SRR SCER R
TR J7 T A fdE G0 2 AR A A AR v A A R

* JbmtHEERY T =H7 MRS (CHEA2020024)
*« JEfEBEZE AN . Email: libp@bnu edu cn

HEN Lh#HF HBa¥3
DOI: 10, 13884/} 1003-3807hxjy. 2020060134

FrFLEL

BUfif
1 FEESAREXEHFEPHEAARIRK

METE LA AP F S EE T ARG BHEARTE
MR AT AT LR R . B O
R T RSB AR M S A%, ASHR
HBET AR F A G S8, W T A RS
MR IR, S O PN AR AT R T iR e
P, b AR R OGNS, DA T 2 IR A
B[R] R 2 A AR S BRGNS 0 S 3 PE . U
M, ERRZ . AEREEDY R A NG T K
BB F R B S, Sy R SRS A G 2
GRSk, i A R ) SR & 1 R
PETF SIS FOFEROR . M A S BT AR
N TE R IRFE T 5, SR H B R a E XOT R AR 5
Mress . 5 B2 A AT IR A SR R I~ L SRR
PR G & > LI o 33 S 9% B A KA 8 H AR T B
S SR S A ML ARk . R IE 2SR i
Yy AR T Wi b,

FIZE 0 PROSHEN Y 8 A G B T 5056 vh Xt
A SR ORI AR B R AR 18 T TR AR T
S YA AE AL BRR L v b R i A AR, (UG R A
BAER R BAUS AR . EUEE . Bz 58 oM
SRR T T BT, R RESh A T AL AR B B
MR 2, R FAERA BT R IR 3% . R4
P AL ER TR . (ARG T B AL B A . AR



2021 4F5F 42 3855 16 1

i % # FPIEIO (http: / www. hxjy. chemsoc org cn) + 83 -

MMIR BT TR I SR A S e H  EAR T RE . fE
SR EITY LS

25 LRTR . AT A X 2E A B 0l B FL AT
IR AT LR APP W H A LT Z0ThRE: (D
PR AT Ll BRI (2) RS EAE R 4R
M (3 R HERIRT T IhE.
2 APP RGRIGITEFE

AWESE APP By FEZ ARE M R = o g
FRE B B 73 A7 SR B IRAR AR L
2 o R B E AR, T A BT
AR A3 AT S 56 (0 TR SE R AR X AN R 8. SER R AERE
WARUR s RLURE I o8V Eir 35 T o e e e U B e
BOR PR, S ) B S LA M S B . 3N
A RL 2= R B S5 N R AR T R T 0 4R R AR R AN
M. B, XAk B, FEE NN E
XFHIERE AR LR SIS E 38 5, Ik R AR
S Y SR AR R R AR, R E D)
SR R I BRSO Bl RS BB fiE

T FRFIE, ARV R AL B
SEE S /N E APP “Labnu” ByIhfigixitan@E 1
Fis, EBEAASEEIEEE . (R EREEE . X8
KF IR 3 WA LTI6e ., 2 BIREIAE
S PR AL T SIS A DG A MR H K RN A, fE
TAHBGERNFAERR, VALl MR R BT R 1 5]
B AR ERAVE G P D RE B AL T S IR 4R A AL IR Y HLAK
PRVETVEMG . (8 T At b PSR4, Wb i T
AN BBALAR AT R A S DR TR ME ;28 B Q2 S 45
FE IR 2 AL T H A B BN Sz 5 L B30 S A
R SER PR R SR, AR T 35725 A 0 B R 5

e .
Labnu¥fjfig

! f

2] TR R (UasifiAE LA BT

Fig 1 APP function design
1 APP IfEi&it

TEF B A 55 2458 . AW E A
i AR TS AR R 2 S . S I BRI E” A
ANAFRAETE T AN SR A A AT A ), TR
RAEM T, AR A DS &R A
IR SEREAE R . M S ERMNF AT DIk, X
T AR A1 2 A 5 S EE R TR R P () B T LA 2% 4k
M AR 7 ) F R R, P, X Tk

BAERWHE S ERAE 2%, APP %t it % 2R
[F) 2 A DA RS I 2 1 22 5, AT R R L B,
XFEZMBI T NE, A DARYE A 5
UFHATYERE . I Ah, APP SR T (0 1 R 2 ok 52 56
FE AR I B IR R, BB (4 ) B A B RAE
T 43 9 S 06 I A R A0 A R DA B AR A, PR
T8, 16 F FHAER . APP & 4 f it & —
e R (ORIl IR = I B e i S B 951
L,
21 MERESHEAR

A Axure RP 84458 5 T APP iy Ul
WITER, MM T “MEFAHE TH” H#if
#v. A HTMLS 55 %8 T APP (1 & .
22 NMeEgEmmEESRE

ABEGEANG 3G AR S R S T S
M5 BRI 25 40 M BC . BRAE . b, il 4 AR
He, SCEIRAFEEARARWE 2 Fras, AR DL R
WA AERERAE . LT . S Lem—i
WA APP S Bhscse, thnl ORI A 5% 28 0
XiF IO P AR R R AT 2 2

BRifsdr AR, Bodl . BRAE. Ay
W BRI S IR . AR AR R T A R
3¢ H ARG BT, LR AL U 43 481 - 6 W1 454~ 2
AE ML
23 FIHRFEEER

A il 2415 b e s R B X — B B R
B, JERH PRI WIEIT A WE 3 s, Wik
SRR B A —HR A SRR, AT DL A
A W 1 5 T B A IR R R, APP Y R it
T AR BN IRR R ok 2 2 3 Rt fg g B n) . an R
AE XTI — 2 BRI RO AR T 0BT D0 AT DAk g 3 — = ) %
Ui MR ) H A ) W RIS T BEIR X — it
A PL AR 2 Lol 2 A R R S MR R
SRR 2 A DR R e 55 A R Y 25
24 (USRIRIEIEEER

DATC il 551 h B W A B R X — B B o i), JRoR
IS ERAETR DI RE . IR SS RE R W & 2%
el Ll 2 A T BE AN KK, IWiifE APP
SRR TR WA I e o, B AR AR 2K
BRI . APP Hp g 45 1 48 B A7 SR F A 1 ik
T BRVEA R e R A ] U B RS R R .
M Ao ARG . WRR T AR A E A BB T R A
il A B SCERR 2 Ah . DU A SR AL T A R, X
BE BT AT LA A AS TR A0 JRURS i 47 04 27 A B 41k 2 b



.« 84 % # FHIEI (http: / www. hxjy. chemsoc org cn)

2021 445 42 345 16 W

B R A ST 3 B S

! '

' '

R (LA R 4 EfE
BMBH el st | — - WBER | — | BBl
= iy i | q | i
T T T %
i | i | i |
weg || [ HA ) e
| TE3K | |
; | ! | ! |
i I L e |
[ | [ | ;}} |
Epreiaael ekores |
— | P

Fig 2 The experimental process
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Fig 4 Instrument operation guide for pipette operation
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Application of Mobile Learning APP in Instrumental Analysis Experiment Teaching

HUANG Jia-Jing" QIN Meng-Yuan' LI Xiao—Xia' LI Bao-Ping'***

(1. Education Department, Beijing Normal University, Beijing 100875, China;

LIU Yuan®

2. Advanced Innovation Center for Future Education, Beijing Normal University, Beijing 100875, China;

3. Analysis and Testing Center, Beijing Normal University, Beijing 100875, China)

Abstract Instrumental analysis course is an important experimental course for cultivating in-
novative talents in universities. In order to solve the problems of students’ weak foundation,
weak operational ability, and poor classroom teaching efficiency and effect in experimental learn-
ing process, this study designed and developed a WeChat mini program APP to assist students in
experimental learning. The main functions of APP include learning resource presentation, instru-
ment operation guide and experimental interactive exploration. This study also conducted an
effect study by means of observation, interview and questionnaire. The research results show
that the learning resources, experimental operation and experimental inquiry functions of mobile
learning APP can effectively help non-chemistry students to conduct experimental learning, re-
duce the teaching pressure of teachers, and lower the cognitive load of students in using the APP.

Keywords instrumental analysis; experimental teaching; mobile learning; non-chemistry



