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Teaching Design of Inorganic Chemistry Experiment Based on
Chemistry Experiment Tournament of Undergraduates
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Abstract: The general information of inorganic chemistry experiment examination for the 2nd chemistry experiment
tournament of Fujian undergraduates were introduced. The problems found in the competition were illustrated.
Furthermore, based on the test and the existing problems, flipped classroom was used and new teaching modes were
designed amply in order to facilitate effective interaction between teaching and learning, and improve laboratory
teaching.
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1 SCIGRR R VE 4 B

AR KL T 2 S50 1) A 7 DA 25 B F I B AR RE M2 A RE TN, TERZ ML
S PO IR B R A SIS . R A PR R B PUE N B, DR A
1.1 FEREEH]

HAEFET R e B R EE RS D, EEW N Zn0. BT H Rl E 44, FE/E NS KN
R, FETFZAHERE, ARTHEEETFSHMGE, Bk b 25 0R A B R b
BRI 0 () EEE o N A4l ZnO /b s, Hob ZnO itk 95%, 245 Fe;03. CuO. NiO.
CdO 735l 5 H 4% 0.5%. 0.45%. 0.05%.

1.2 SLRFEH

PR 2 R ERIZ IS, ZnO ¥R B ZnSO4 VW, & BRI AL AT # 1 Fe¥t Cu?'y Ni?'s
CA*" 255 1. Horh Fe3 al @i A% pH A= ik Fe(OH); YTiEid JE ks 25 HAh i & 7 H Zn Myl JE A&
JE I JERR 2o KL R I ZnSO4 IR ZE R IKSi, A HI 45513 3] ZnSO4-THL0 ik
1.3 SLRIE
1.31 B

FREX 10.0 g ££5580, M 35 mL 3.5 mol-L ™' Y] HaSO4 ¥ W, NI FE I N Z) 20 min, i FEF =
K, I PERR BB
1.3.2 H#ik

@© Bk Fe**: 7RI PN ZnO 5V W I IR 21 N 42 1 1) pH VS R, 4k 820 #4822 A8 ik
ZURH Fe(OH)s ULiE, WIEIEIE; @ BREAEBET: EIEEHMADE Zn K, AR 15-20
min, EIEELEE.

1.3.3 RFELE W

JEVR AR HoSOL EMRIRIL I, FE/KIBHR B hndakds . A AIEE S, WIELE, FRE.

1.3.4 FRALK

W=, SN ER G, IR EKIER,
VRS Fe¥ . Cu?f. Ni¥*. CA¥™ 5B TR EHRR.
1.4 FAHN

T 0 SLIGH R B MNEAREAE . LI 4E B LA R = AT R TS, KEunmg 1. BRI
A EARVEAN PP ), dndE B AR e S E . © BIEMARBEEQY); @ B3 8
RS IEMIALEE(25r)s B SRR, MUER N4 h, FEEF0.5h, f153Q25), 55, AIEE
k.

20 KSCN &~ Z /KT —Hil5. NasS

2 W&o

SN 286 L 23 R A BT R AR 134T, AWETEN, BAKFER E—JEg
Pt s, BESC RSO0 I A, A ARREE =M, Bmik’9s. = KRHEE I LA EREH
Oy AR T, AHSE6 58 BOSCR AR AR, 28 IR AR SRR, B AR g2,
21 FEAREME

BRI M EEE: O HIETIEN KT BRI, 2H0EF RSB, HH
SR B N EE, @ FHEEPOATEE, — 2k F BHEHHE M RFE A BRn 2 8 E
s O R PER, TR G NAR TR F I AR B 51
2.2 KR

IR S EEG: © ZHCETFRARE TEARGR Fe¥'. Cu?'  Ni*" ) C&?HR BB,
IR T 38 5 AR BRI T3 AT PR IR B 24 A, SR A= M E A4 @ FLETF ZnO I &,
AR Zn(OH), i, M &= mrs s k. WZE; © 23k T seih il 2 Bk 568 /1559,
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i ARG RN R KR A KGRI . FF S EARYE ST HY A ZnS O 8 B P Al S MR A2 I 4E 40—
50 mL BIW], SRTTEEFATIN 7 REIK, ARER &S ELE#E 120mL. FRAFIZXZR/DNKK, B
FEE IR FE D T KR (R (Z BUE FET 1h), [R5 R R B ARARAE Zn* KR 28 ML )
VERCRLER I 2/3 1 Z8 R IR A48 IR TR) A8 T 7 2% i (1K 55 — 2R 1) 1)

£1 FHHN
RS e F 58

A FAF (50 43) HEN SEI 5 4
F & A B HL 35 mL HaSO04
PIE Y
fAZnOifpH
oA A= IR T
IEER, B N2, Cu?t, Cd**
K IR
g, ZEEHE
AR SRR 6

B =) T T = S N

N

<

TIEER(189)) &

77 G B 8

77 RSN 4

LA RA(325) DM STlE SIS 12
S0 BHfE A0 R J AL B 10

SIS 10

K2 WESH
EENE By AN 54 b
FEABRAE G 43 50) >40 (5 5l 80LL |) 7 53.8%

3040 ( 431 T 60-80) 6 46.2%
<30 (F 43l 160 ) 0 0%
S 25 SR (i 43 18) >14.4 (F 53 HIH80LL 1) 3 23.1%
14.4-10.8 (F 471l H 60-80) 6 46.2%

<10.8 (F 4l H60LL ) 4 30.7%

[\S}

LRE R B 732) >25.6 (H 73 +H80LL E) 15.4%

19.2-25.6 (& 4 ffill H 60-80) 4 30.8%

~

<19.2 (A4 #IH60LL ) 53.8%

23 ZEHRER
AR RERFEARATERIM, ZHEIETFICRMBAUERN . A&, g 85
ANIEHSEFE R HAE R, — Sk FE S M Zn(OH) M Fe(OH): 7 R UK 15 Il F A&t HFRFe*”
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1% 1% KIpHYE 5 AT AN il A A . R4, p i igds B 3R, a0 R A i
FURE R JE A R L R 0%, TS B ARE S — D OB 78 0 RN, K 82N Zn O i pH
PADNIESES e UL

BExTEE SR LA R, BB P I  SEIR 2, HARYRAE T 24 28 P I S8 o A DA SR A S B
JRH, FEARHSIOET, AR R WA A MU R A P BR A ST, Al ). SERR AT
T AFIRIIHIORHE A SRR, KRR FIERAEMR, A SRS, AR REAR
AESR o DR SR U DR A AT

3 BHERENEZERT

B UR B2 I LR B P A s RS HE SR K — PR R B, e R R AR RT3, (22 AR
HEE I EARCT XTSRRI, AR A O TR, B A, PR R
A& A LI H . BT ik AR R > B4 B sr, Xl ERBUNE 2 S, 1R
A7 GitlEhr, PSR R BTIHES, SRR S SR, ik, ARSCRARRORFE K
AUONB, Wt T SRR A SRR AR (I, IR DA R B .

G

S wnEEE | | samm
2 | | l
Bl 1. FUMLA LN 4 SRR MERY B2 B TSR ITIE . HRE;

2. FUREHALSN, BRFETIE, REHE.

l l

fseag . BRUR. EE SHEEER. AUEE,
i Xt th N E] R RO IR R 55 3| SHE SRR .
i3 l 1

HIhxt % BIF 2 H A B R 4R F S AT RS
A HIFE H IR P AN TER T

| |

TERERRE, EREXRNXE | seiprnes

&, BEEENERE. (018,
i BN, REFREEE. —a|m&ﬁ%ﬂ%ﬁ§
& | |

BURPITSSHREG, DEES, BEHRE.

1 WEREEANEERE

3.1 InBRERTE

TEAR G SEIR 3, 2RI ) A R R BA R AR BT T 5, 10 2800 R A - iR [A)4 BR
ANATRERAG A BB ) 22 2E, IO IR AR T AR A BT 0 I DAECT R BB R A TS
AEPCHE, BRSPS, BB N EA ST RS . B R S U L S AR R
FOEAI S — 2 s D B R, BRI kB R kL.
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HRFIMERAT I BB © ARSI I BT L 3R AR 2 3 — — X RIF %5
HAEETREAHEIMNFEE; @ HAMHSOLZ LIS G W, £ Zn® K E 215 mol-L7!, i
ZoZ FFURTTTE I I pH & Fedt 58 & PTE i ilpH, I 15 B BRFe i B 4% il pHYE [ 2 @ A Znoky I8 JiR v
B LR M I Cu? . CAZ NG TR, WA IE NI ORI, M H 15 00 M 2 75 vl A 9 Cu?t s
CA*tHEEARRR, WHHHEH; @ “MZnSOuEmili AL mK? HH, AILN? ZP0RE TR ELS
fm 7K ?

T REQ, FA—E\E TG —sSLR PR EE, 1, F— PR SmRRN, %
A SNTE P ZnSOs0 235 72 NI TR] [ 23, AR 38 B8 KNI AT 0, 2 M4k 2 s B 3 2R Y IR 3R R A IR
B RS AN, R A A, A0 R B R R R B R 2. R AR i S I I 2
EEHEE ERE, FFHEEANK B E AN (] I8 B 2% B Fe’ I FE P R Ui vE i AR i S 4y D
VEIR R, AR I A SCUTIEMIMIE BEAR W H, IRdAT R X, EANInOK, kMK &N 2 2
MANE MY, R R AT H ZaSOFE R = I AUE, HEEMEE, RHEEBMZnSOL KB FEZ /b
7K s T 201 At 2% J5 S I 5 B SR AN 5 I B AR AT B AR, A A S E T PR b A R R
&%,

XTI @), 78 S50 A0 PR2 22 2R STE 7R I NN ZnO 2 2E B Zn(OH),, Wl 2 I Wi p HoKG Tt 5
pHA =B —E R, Zn(OH),. Fe(OH)s#ER = A VTiE, A4 nfi+EiilpH, {fFe(OH):58 A VTHE Zn*"
AFEAPIE? S4B HZn(OH), Fe(OH)s ¥ FERR M 4, il 43 20 Ui e 1 R iR B H p HSE 28 i) 76
2.8-5.6 210,

ST G, ERRZFRE T NiZt. Cu' f CA>' i, @ik Zn ¥, KRAFAIEIE RS, K44
BT IR, ARG . BESR R SR SR s B 8 29 K B FLAL, TR R AR S A AR i
ALY, 9O(Zn?t/Zn) = —0.760 V, ¢9(Cd*/Cd) = —0.403 V, ¢°(Ni**/Ni) = —0.257 V, ¢°(Cu?'/Cu) =
0.342V, FIHXIMLEN, mraWrd, 2 Ni BRRE, Cu? AR, HEARUH caZ kR,
NI ERTE, Zn X CA> I8 JR [ B TE Ni2T 2 )5 o

XFF @, A B FORN A AT T AT IR A2 ZnS 04 TH20, 39-60 °ClIN#VHE 2k 2 1445 it
Ky 60 °CLL_EINHCK T2 5445 K, 280 °CRL ¥ 2k 25 4 i 45 K .

S TR NUR 56 A X e S 56 B R, SRIG R A B R At B . A R AE T RE IR TETE S B
&G, FTRAHZNR, ihRe AN AW AR IR, FUTEAb e, MRS, e
EBNWSI R, AR EIS MRS SRR B A
3.2 FEAMK T K B

B o SL UG FEAREEAE AT AT I M B 2022 6 b, A RER WG . T ARSI, g seie
F) S o S ) B AT, K e D IR N[ 2 AR LS . SRS N R, ESLIG AT R, SRS AL
AR, ®EEING— .

A, FHIAF S DR S0 RN 5, dIEEMIER: A1 asE. A
A ETETE. AR, ik AR THEMPM Il R EK, BEE AT 0. ARV
RSB, Zn? M BTG 3dUIE A3, T EOK & B TR d-d B T ERE, 7R G X AR
W AT B, iz RN, R Cdie R 5 ZalA B SR, HiMcd L, Fed N4
Bife, Cu®*FINiZT&IR/D, ol hiRiEAERet . B TF & & 55 4, Al L3 GEiEw o
XTI s A C T I A2 FH T S BN [R) AN B8R 43 s R 0 I Fex O A IR HE 5 L B TR U 2 |l T s
I EERVEAS IERf T 3R

HSMAN®, FHAF AR INZoO W pHIF & A I ZURYUE : AR AR B ERIE. H
()2 L ER AR e A 12 H YT 5 A AR B ZUIR IR B9 - Je B 2 A M DHe W — IR IEHf,
RGBT RS o AR EE — Pl IERA ), 171 5 PR AR B R Y, 204 E R RIORL PT U 16 BH A& 9 B 1R AN 5
DUEMIH S A B ATIERHZ0OEIIRZ T, pHiWE, A Zn(OH)ITE . FAA T —EMEIAH,
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TE 5256 HF N ZnO¥s 2 I TBUR:

AT s 38 sk U A A W B0 R A, gk — D A X S e ) A RE T, RN Ok T
SR A SR IG 1) D R
3.3 Lk

BT ERKERSLIHTS 2], ZANIRR RIS, 7 RGO N SL50 %, IR
FOM R AR — L S H I, a1, FRIRHON AR R SR, HORIEECR BRI L s BRFe R,
MZnOE DB 2k, HEEpHIRAI VAT T TId e £ Fe™, ROk A i Fe(OH)s R4 &
FRCEARVTTE , A AIEIEIRANN B TP R 28 5 # 2R 50 A T 5 1 2 B RS 55

FESHG R FE p R LA AR S i e R B G R A A IE, L, ONIREER, VEEZ R B KB
PEVE, DL O R L PR B A A PRV T A U R D, mEE, KE—EED, —RAHS-8mL. &
RO AR K B K BEIEE UK EM 2, 58U 820 28 IR 4 0 BRAE Kt i) . Xdn, 1
T H A R I R, VR 22 SR AR O TP S e A AR A A L PR YA T 320 D A — e 8 A I
S, X BN E S A, 1K — A )RR SRR R, 5 AR A, W RS A KR,
WA RE & A R 28R 45 /K I ZnS Oy, [RIMLIX —HB 20 B 7 25, 75 WU AT BEA PR B4R 7 i R 4 5

XFTAN T AR B r) T DU 5, R R AR, W iNZnO )5 AE i Fe(OH) s A4 I #4 & b
R R 2 H B B E AR, WTUER N EAX A A M A HIX—IER, T—Hi%
WHAHEAE? S, Wl KRB SR R D IR IR 4G AP FERE 2 X Tl — 8 A A2k, g
SRINARGE TS, WOH Ky 78 R, RSN H R, 22 2R AT & ZnSOsdf PR AT Y, 2 1M i Z2 4
Ky KT JE—m#, "R AN S K ZnSO IR 84 18.8 g, AT 745 /K H 14.7 g,
PrEARFILI 15 mLyK, 0 bads 0 200 B /b 5 K A FL A i P35 T K R 2% I3 (M1 Cd S O), - BRI AR S 8 K
We4E 2 T 432023 mL/KEIH],

3.4 LBWERSTRAREE

SEUO S5 AR RS AR AR B IR HEE S AR AR, AERaTR. AEAA
BRIR. A2 LEadek, AR ERIE AR RS, JeibS B0 M iR e & s R, R E
SEATRMINIHE. BTz REAR, PEARSER A, R mA R A GRLE T 240K
BRIS o F9 T ZnSOure 75 1 I 388 i ¥4 2098 A FE B AR S5 At SR A 1Y), A5 7045 a7k, BRSRA 45 dioK,
AL AR AT B A AR, R ERIR SRR s i, BAHBK A s, o845 il f2 A K
PRI AT R P B AR AT . I S HOIR B AR B SR R AT RE A RS — R 4 Zn® UK AR AR K
Zn(OH) JUVETRIE = i, R R RIRYE, FBUKSAL, B 1SRG 50 A2 i 7445 oK
FIERR . B IXAE2E S, SFAESTE LM i, AR HER~ &,

TSR SRS AT HE & 78 0, SO AN AR [ 72 S g AT 17 a0 M, DRI 2 AR AR R o B S )
SIS R IIFIR, SiRE N RE T AEN . BFEEYE, I RS M S BT R . 6
() 5 M) A e R AR R, AR RS AN, HAERRHAERENENL, B2 ENHNESRRE
SEEH.

wJa, AT BRFRFENGEGER, BUTMEHRREEE: O R\ THHE, N Zno kR
Fe "B VA0 pH 1E 2.8-5.6 Z[f], IXANJEHIECR, LB fE by R fIETE Bl BIR . FRRE
eEl, Nt a? @ HRFEHFIEADER Mn*. Fe* BT, %] LER?

X B B DS S A AT IR A BB AR R, WO, 7EHRRT I B 2R R RE, pH
FL 5.6 w2 A4 Zn(OH), YUHE, /KM — NRAGEFE, T &SI Zn® SERTKM, Wik
FRREAAT, M HICE TR, AT RE T R MR 5E, Fe(OH)s e MdfE LM it 2 AE il 201k, AT
k. s B, B pH 5.1 £ AR IS %5 pH 48 ).

YT R@, AL KMnOs il 2 LA A WEFIR &, ILBAOK Fe AN Fe*', MnO; #id i
Ny Mn?', i Hid & MO, f85 Mn?" [ 8 AR g QAR R DT, R N R
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5Fe**+ MnO, + 11H,0 == 5F¢(OH)3 |+ Mn?'+ 7H"
3Mn** + 2 MnO; + 7 H,0 == 5MnO(OH), |+ 4H"
23 2 2 I RSB0 B, MG — € Res o AR R 5 S PR AR 45 & 1 R

o
o
i
iy
ey
op
S
=

4 Z5iE

B B A B T B 2 R R U A, 5 e R S 800t 2 T B R R, S e iR
BT B E R TAE, EERIRNG S TR TR KT SR RE AR R J; FLIRN R R
ANSEIG R EE i RE, FRRETUE SLIG py et . W B S BB S BRI CR MR E A 2R
VULH 2R e, MR8 B2 M R S A SR 1) s B B RS AE TR R B4, 159 IR R e %% 4R,
58 X B8 TAREAN SE S B R 1 JUA 20 R @ AN 1), DR IR BR3P 55 22 7 R S R A
&, ARk MR R, ARIEEIEE B E TSR S, PSR SR
FIKF,

Bl R UFERRERIETE O (BITAF)EHEF A B AA R G EHERLAE
Z % X W
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