B2 UFELIREES . —EhZEEMBABIRS
MBI32573 08 S EhiE

BERE, MEABREMSHPUFEMFNETNE, SMPRELBEBHENRE, &
FiEEAOEEM B SR, XERRIEDEEEAABE—EREFILHIE,

2026510848 « &% - KFER - AHBR - AFIE - Al

AHhR « BPAFE - AREM

STIREER

Gaokao Chemistry « Lab Technique Essentials B

KiRfE 7 Tk 5
5 lab skills 8 textbook experiments e

vVHRENEFRE  VEHERXER v IHERETR R - JHEREE - RURHTH

&
=
I

SENE - RRIRFER

(BENT - RERFER) B—E320MN_EnEE I, EMEESENERE. ENMF:. FIFE8
DHATREENESRE, FFHBOBABREMSHUFEEMENLIEZ NE—iE, —H8TIKER R,
AR A16:9. 1080p. 30Mmi/%, EEBREIEFMPENEFRE (FXTEL. BXET) o

X B FRIRE—FEEAE . REAXNABTYIER. S—MMESBNESENERR, HERETEM
BREIRX, SH—MHBHANELER, ARFREIETER L, BHRVEENBCEMNTIER"SE" &
N, RUERMMAEEIERE" X $5i18 WRONG"WLIER, HEZULSB ERBUEAIENER.

ARy B —MmER A Python{i34adl, E—HLEFN LACPUES, 7EClaude Codefr T{ERYClaude Opus
S5.5BFEHZXM T EM, RS THA. LEREMESR, FE1TT7TRENSE, BRAREHER. BEDHR, FR
E5—REXNTHNE,
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w4t

BYia] BN

0:00 Frsk

0:07 SE—EB5y nzhinE (LABIERZ BR 2 Bs A9 151)
1:14 B TRERIRER

2:09 BEWH T2MAAE

3:12 B SFENKESILI

5:12 BHERS BEES K FRIERMIRE

6:45 NERSD BAERE - HMEE—M (241)
12:33 FEWH HMKE - HEEZM (211)
19:04 FI\EBS BMELL - EEFMHKEL 17TD)
24:21 SBNERS BARL - EEMKE2 (51)
25:48 FHE7 BT - EFEXES 201)
31:48 E [l

RIEER D& UA—E "SRR "455R . MBIREENMIE IR H B, MR TEE DIBEE, XERBAZE
A BMEEESARRE, xR T ERERRIENED.

E—E49: MBIGEF

PAMESE —ARSRBaT-6" CER ZBEMIEIE " A, BEMMIFZ: SEHERMAI MLZE, AEDIEHNIEE
B2 mUKRERER, BIIAN2 mMLZER, REM/IRERER. EEEMEINSLWENIRERR, IRFER.
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j][]lﬁmmr%‘,_ BRIE BB M p.77 + WNFERTH p.66 - EFEXES p.61
Order of adding chemicals

FE Density
1.84 g/cm?®
ZQ mﬁﬂ“’ =211
cid in slowly
0.789 g/cm®
KRR 28
conc. H,504 ethanol
RANRLAE

mixing releases heat
NERTH p.68 + MEREHX

IREIMANBRENRERFHIRT, RET ST

Adding it slowly to the lighter liquid, shaking, spreads the heat

RINER1.84 g/cm®, ZE20.789 g/cm®: BEE K. HHAMKMERIEEMANRENRAS, BNLiET:, REA A

© AAKMZEE? BEMEEERSHER, FPRRERBEMETHELRN: RMBREEX (1.84g/
cm®) , AR KER, Fﬁu%?l’it:’lh'lh”ﬂﬂ)\iﬂcFE’\JH&z{ZkﬂP#Kli‘ﬁﬁ%, ILREHTT, X5HER
RERNEIEER, BLFRIEX—FITAHS", AR BMEX",

- BER BTN R3H,
- SEQOEMEMNa,COFRBE LR, FENKEUT, BFHLEER,
© PHR: 1EHINa,CO AR LEEIMERERR. BERHINERE, BIZERIE,

BERS . HRENRER

HRERIRER BRI ABUR AERTH p.67 K106

Diluting concentrated sulfuric acid

/ M RIGHT

B AIK OO
acid into water
SRIRIREE
down the inner wall

) S
<o i E
\\ %/?’)’ wear goggles

IR
keep stirring

= 7K water

RRIBEREHIE, HEFPER

Stir all the time with a glass rod. Wear goggles.

BANK. JBREE, B8/, RETHiR, HEIFPER
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FRESHMARK - 3 BEUFIRIBEER: —BEFHBABREHN329%E IHE
MURE—E: FRBEAFBAEZRIBENKD, HBAREEFEHRE, FRTRKEINKGRERS, S
BEFPER.

FRREHSESEME (WERTHEEST) | KNBER), EHRRERESFELR, RREEEHREHN
ARBEKILZIHEE, EMERRERNRE Ko

RRERIRER IR NI AR p.68
Diluting concentrated sulfuric acid
\ )
HKERIRER (F10120F) IER: RERERENKAH

Water into conc. acid: never do this Right: acid into water

TR — R - TElE B AIK
heat — boils — sprays acid acid into water
down the wall
1818
slowl

7](%‘;5&/]\ 37‘ i

water floats on top

SRERER 1.84 g/cm?
conc. H,S0;

iIBfE: BRAK, JARE, 1818/, e

Remember: acid into water, down the wall, slowly, stirring

D EIRMUER UEIR IR A ERHCE

INRARAREREZIR AR £, MIZBIRARENAE, SAERLE3%~5%8INaHCO, /AR, =PEMIELMESE M
0530 TXFMN: RNEHEEYILEGE, BERIEEINEREDEKIXER,

=85 BEMRidE

- WESNETIE, RETNBIHESNNL/3;

- WEXRMAERSFEL. BUF, REBRENOL/4~1/3%;

- AEHERSIIORH TR , BRABRITRIMEEIEMR;
- REOARENEBCEfbA;

- MMAERINERREILEMEARS K, LUIHERILIER,

FAEHE (NSEERT) B, HEOZREATER, BHLLSRKERIANEERE, REFR. SMEEZ
MES-I3AKEEMEANSHIRN, EXFREXEN.
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e REMPAE HPHKIE PSR L .52

Heating a test tube safely
X $#i% WRONG

EOm L

Mouth tilted up

BIEERTR KMnO,

&R TS REOKEIR — 1R

water runs back — cracks

potassium permanganate

mouth tilted slightly down

'-.O'

L)
A Spe ko s /
SRREED @
condensed water runs out ﬁ

B bR BK BRI ER, EIENFR

so condensed water can't run back and crack the hot tube

B LER SR EIREIANER, EIXEFR

FgEHM R4 2 XN ARHE, RATTEMEEREFE,

FMmEESD: SEREESEE

RIESARERE. EKPRERYE, UREBEKREFEFRESE:

SHE Wik 5% fikiE

0, HKOE FBETK

co, | EHESE BELETSK

H, HoKEE R T HESRE MERT K, BELLESN

NH, KRR TH=ESE BELE=SN, REBTK (491 :700)

BHPKEIRSEN, BEFTEES. MELEBNE, RARAHENEERREENT S, FIEIIMRE,
FIBSEBLKE, BRAITESXERLT, SWKSERARLE, EERLIIFR.
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VN SARRESKT HHHRIE AR AR p.52

Collecting and testing gases
E IEH RIGHT

EREBIRF

Order when stopping

D RS ERB A

ube out of the water

@ %Fﬁﬁ'ﬁé%l;‘ﬁi‘%ﬂ

hen cap the lamp

&o— — . 7
. . SEEHEAKE X §i2 WRONG

STARAT . KEIR — JER

Lamp out first: suck-back cracks

r
\

BNKZEIRANRIRE, EHEIFH

Otherwise water is sucked back and cracks the hot tube

KBHEE, BERENERIT; INFRT, KRk

WITTE: HAENAFERRARO,; SEEEFTAMRKEERNZECO,, MENARFRAEMOEKITACO,
B&E#; NHEEDINIaARHATE, SRR —EEREAE . ZHRBISERARDG, 55
RN BRER A, EEMMESTERIENZ RETEE 7 X FAN,

FHBH:. HEESKF
WEE GHBEME], THED) WERSE: REEETTRK - BEESHIR~IR > 25
F'0" R E2~3 mUEBEERE - EHRBHANTE - BEREHIRIEL.

C BEER0"ZERELS, EHMEFETIEX, 12%F0.01mL (3120.00 mL) .
RIS S MR E R R RS R KT,
c BTFZEMEETEX, HRiESED, PiR#EEX, SERNEREFER.
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RS SRR HPHKIE SFIAEL .68-69, p.90, p.92 + MR LM p.17
Reading a burette and a balance
= _
o EmE =
"0" at the top = Mekfmz
E Parallax
19t == 14— SR
E looking down — reads low
E 1" @
I 20 B Fa
S = e 4
A o] 370
larger | E @ 20.50 m L >
21 == .:\ =
E MES MRESKAETF ITRESSS
E eye level with the bottom of the meniscus \\\
E JBRH0.01 mL (FALEK) e
22 = 4 N
= ®
E s
23 — M — BB A
_ looking up = reads high

ESNEES €U AR IIEVIE S5 PN

Looking down reads low; looking up reads high

g RN, AR ER A

REXT. BIDKTFREL - FEEEZZE - BT FERESEETHEETSL > EWAE, BRFIUREE
B, WFHRTEEZEBERRE L, NaOHZ R, BERT/NMERSEPIE,

EEB SRR BHIE )\ERYIE LR p.141-142 + NEZER p.111

Readinga burette and a balance

_— 512 WRONG

NaOHTEA £

NaOH on paper

NaOHRTE/ Ve
NaOH in a small beaker

L8000,

SRR kTR

absorbs moisture from the air

NaOH % #ifi#, BT/ VT ERE

NaOH absorbs moisture: weigh it in a small beaker

NaOHZ#if%, EMIE/MRITHTE

FHEAS " HEXTREHD0.1g", RARGERAEH, BEM5IANEMPHRREIR.
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NETERS: AP PRISTAN LIS

FHEPR—A"ERFR". EUEHERTHEE, AUFIHEE RKMETR/RIE, KB2HEM LENH
WEHBER. ABIRIITEFUFBEMEREMN, S—MELREAZ—IR:
- WMEE—M (241°) : Fe(OH)RIASTARMN. WREKEY). BERKE. [TIMERSKEESR
A CUmviRLe, EESl—EMRMERENAR. Fe> SFe> MK, BSBRMENRE. NRENE
. B=ARTEMRNEES,
- WMEEAM (211Y) @ SO,MIMR. KIMEASHE. SO, HIKIE. NOSNO,. EAIMRREIGFLIES
& HERSE. MHERA. RN, RNER, BRS5RS0BN. 2K 2B, BEERNRERN.
. BHRF.
CEEBESEL A71) ¢ PRIRNRER. REER, KRE/ERIREN TR, SR55EMR. &
Kokfg, TR, BREPAEE. RENSHER. TREMRSHhP. BiE. MER1E.
< EEESE2 (51) ¢ RERENRE. MER. FNS%NEEY. RIS
< OEFMHES (201) ¢ KB, ERMSELER, JRIGIEL, X5REX, XARIKESHEE, ZEH
i, KBy, ZEMNRIERNRESHEICU(OH),NRE, RERMNERMY, BERVKEE, ERENKRIE, 1B
XK, R, BARK, BEMES.

TER/LUKERREN R,

RMERSH (BIEFMIEIS-3) o MARERBUMERLARER, RBEMTSO,; MIMIIALAILR
Rz, RAEEREENYRIBIEEINDEKF, BREER, BANaOHBRRH.

Cu + 2 H,S0,(#) - CuSO4 + SO, + + 2H,0

7 ﬂ*jgf‘_gﬁ . %1@%:% BRI EE M p.5 K353
Textbook experiments: Compulsory Book 2
ML > BRI
pullthe wire out - stop . _
ARERER S SRR 2

Copper and concentrated sulfuric acid

2% Procedure
- RIRERPIENBAERTAL, MR, SEBEARLER
H n conc. H,S0; pass the gas into magenta

e

(| .
== CuS0,+S0, 1 +2H,0

RERER + AL LR NaOH:& Cu + 2H,S04 (&
conc. H,50,+ Cu magenta solution tail gas.

ARIFERBRIENERNYE, ERREMIF

Conc. H,S0, is highly corrosive: protect yourself

WMEEE At SE595-3
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IHERSER (3C385-8) o REEERRVEIZY, ARTLE, HELHHNARESE; BRRNIETETE,
ARTE, HHREMMNZENO, EBITSFMO0, A THAREHINO,.

3Cu + 8 HNO;(##) = 3Cu(NOs); +2NO 1+ +4H,0

NO,57k (S£885-5) o 7EE5IERH, NOSESEMEENAZEHINOG,; RHRHEBEL, UKETRE.
Tk IR AX—REEFHER:

ARSASHNNARE (3£2587-1) . ELRENREREREEN. BEALEL (REREHNESMT)
MIXER, SEHeZRHEL, EEHIVHINER, ERKE L.

x S — BB KT
WAL« MES HHKIE HEBI p.64 -1
Textbook experiments: Compulsory Book 2
BETE - WREE - RELA

S5 S SBIE R

Methane and chlorine: substitution

1%{E Procedure

+ HEBAINaCLARAMUERCH,MCL,, —XEBE, —HERL
Collect CH, + Cl, over brine; wrap one tube in foil, put one in light

O——— ()

MR Observation

© EABFRE; ARESEAETER, ERHWAREE, K@

EF:
No light, no reaction. In light: colour fades, oily drops form, water rises

+ ARFREARFZ—EN, EMAFIRYFIHCI
H atoms are replaced one by one: four chloromethanes plus HCl

. RANaCUER c
3 X
SSEEGE (BER) BIERRAL CHa+ClL ™ CH,Cl+HC
wrappedin foil (dark) in diffuse light

SRFRIRFZ—IN, ERATHIAIFIHC

H atoms are replaced one by one: four chloromethanes plus HCl

WMESE A SEIT-1: TR RRE

BAESKHZR GEFEHES) . BESKRNIFERIZL, FrUBBMSHHARAB KRR ERE;
ERRIAITEI CuSO JARMFEH, SFRR, RIAREININARE,

CaC, + 2H,0 — Ca(OH), + CH=CH 1

RIBRFESHFICU(OH),, BEE (MEFETMELNT-7) M CEFMHEILN3-T. 3-8) EBMIXFHENE
¥, ECHREAREY, EMAGNOARFZFEMANENK, BRSVFERTUEIRTF SR, AREAKAMA, i
BERELMETR. 5— LI5S HECUSO,BRIMA2 mL 10% NaOHERF (NaOHIE) , FEIFHIAY
Cu(OH),, MAVEEMFEFLBENICU,0E. FHEREMEILE " FHIRICU(OH),": AMBMELEER"EM
"X AN,
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10 ﬁ*ﬂ"g‘:g@ . ﬁ%‘&%{é:& BUAHRIE SEFEE3 p.69 K537
Textbook experiments: Elective 3
ZENRERN

Ethanal: the silver mirror reaction

121 Procedure
- ERREPANORRBIRAHLEHMEK, ERMBTEET

Ina clean tube add NH;(aq) dropwise to Agh

< BAIBZE, HRHRRER)
1, sk

Add 3 drops of ethanal, shake, w

MR Observation

* ARERIETEINEEE E MR
¢ miror

Silver deposits on the glass as a

D - BEAREBANN; BERLEARGREL
Tollens' reagent is a mild oxidant; the mirror is a test for ~CHO

1 mL2%AgNO, P — CH;CHO + 2[Ag(NH;);]0H == CH;COONH, + 2Ag | +3NH; + H;0

REUAREHFANT; IRFERNEARQLER

Tollens' reagent is a mild oxidant; the mirror is a test for -CHO

PR MES 52083-7

ZEZEEMIKE GEEMBES) . =StERNZBZESSIMAK. HREMINAOHER, 7E70~80 °CHY
KA, BEEE FEREAERNR. BESETAREIYRE; MRS TRTERT 20, KR
RRIRE]H,

FFNEMBELL

hFEFIEZR], TRILT—MELFE, APEF—NMEE. UIRNEREMACERFN—IT, SEBM. 75
MEX:

- BIRERDRIBFRINERS HFLXEIF5.X0

- TSR FAHB24XEZS I BEMENRE (T) MS50FHESFLENRE (D) » SFRESEHEATI
17, flan" S RiRHiRE, SRBEHER"

© RXG | RBEEAERFSHMPDFIXAELLN . E35TMHEF, 3541 BHIRE; HR3T (—KRE
M L TARRPDFTELBYATER) AL,

ZAEEEI, BIEERLEENTEMERAIKE, FRASHTE: MARERN"45". BE&X
FUHEHEI0.1g", UREBREEHIENLRKRENXFIRE, B—EKE-RHHDBIEMNARFLE
ERY T ENFAL, FERAIGEENRE. ZEXRIEFAERA—EETRENEZL: HEIARNERL,
BRZT; BEHETHER, MARKESY; MABRGNXEREEHRE L, KRBT EEM L
TRAE (KE#H, HEH) ; SEMNEFFH, TENEEMHL,

FRREMIINARBB EMit R SESTHEBBUFLMES— ZMH, EFRELMEL 2. 3; BRI
NENSETXSHEARBUFNERE. THAYEE/N\FER LM (RENER) . SFBEMEHEIXER
AIRMERY, BERILFEMBAFRAE, RN LRI,
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HIEE R

- BETHE. BEREASSHH100IH, —IHELF0.650, BI18M, S MAREMNTIFRFSE, 81X
BEpEESEERR L, HRE—FHFRTE,

- WMEFR. SAH3UEFFE, AIXENFEBINTF, EXEUVTBILNFH, SFELETL2
o BIPRIRH— . stFEXHH— PN EFRRES

- AIGHENRERER. BTIRBIMERK—K, HFiEREREMABRMBIENRSEE, PEdifE, R
FEIMERRKRHEACINERE. ERECTHMBINRE LEM=MEMFL+ LR, FRERELH
ENER.

- BRERERE, #2220, 2B FRUTHEAREXRNEERES. FBEREA; IHLBT.
T094mAEH EfAtTIC; MMEN-16 LUFS, HIZE-1.5dBTP; FERFIRENZF; SBIKIELF1920
# (57,600M1) o

2 R [Epm

Recap

= N7 N N N ~N

ips]liES HRRRERER REMPRE SEHRESHK% BEESXRTRE
2 - R > 2B ERNIK Vit EHSEBEIT MEFMRE
ethanol = acid — acetic acid acid into water preheat first tube out, then lamp out eye level with meniscus
BiRFHBIIEM JRMEE - RERHE BEORHEA RAH, RIS AE KA

slowly, shaking down the wall + stir mouth away from people test H, purity object left, weights right

\ J \ AN V' JN\ J

B&IB: AZUR UFEE—. A - EEEXEL 2. 3 - AERKFLE. TH - \FRYELMH

Sources: PEP textbooks — see the fact sheet for page references

AR IRIBEAZBRREA %X

Checked against the PEP (AZihR) textbooks

RELF: ABuRE, SH—anR

hiE—%

RIS 325300%% (30Mi1/7>, $£57,600M1)
LTk 120

BMEBERH 873K, BEAMABMREPUFEM
SRR 228y, B HERAEE

7R 394%, HEIE
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ELEH FI-FSEAIEERE, FH254FHEMEX (T) F50%#HES (D)

5238

ok, shEMERIARRIRE. Sk EREINBMAEBIEAHRIIN, ERSHEABHEMEEIRY
BE, IRNBTRFE, XERRERPHSBIGHIRALL, EGMAEIMRERR; NFLAFRGTE
AR, MBS VAT, SRR R
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