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16.0 0.998946 28.0 0.9962365 40.0 0.9922187
16.5 0.9988633 28.5 0.9960932 40.5 0.9920266
17.0 0.9987779 29.0 0.9959478 41.0 0.9918327
175 0.9986896 29.5 0.9958000 a1.5 0.9916369
18.0 0.9985986 30.0 0.9956502 42.0 0.9914394
18.5 0.9985047 30.5 0.9954981 42.5 0.9912400
19.0 0.9984082 31.0 0.995344 43.0 0.9910388
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26.5 0.9966526 38.5 0.9927837 50.5 0.9878124
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MUUVDILUY

AUl wnaveen N=14 H=1 Cl=355

178999 NH,Cl Alddmsuwseuaisazate fe 2.68

o ) e 3 3
WHURNETUTURUMSWR BN IazA1e NH,CL Ndianadudy 1.0 mol/dm U3anms 50 cm
270 NH,Cl Muvauds Wunsil

4 — — N

1 NH,CL WwevINAUSIRg wildvandmsuiiu
2.68 n3u Tansavanenauiu avazany
} } }
azane NH,CL Buthnduaduvn Ainaainuen
Tudnined wazsa TUsuns lngli wazBndivin
fislfgaumnfives sefuRAMAIBg
a15azangwiniy NINVAUBNUSUING
Qaunnviad l
l Bundudiaziios
wansavaluasly uiWavenlsuns
INTAUTUINT l
UM 50 cm3 y
naUVINTUASIA
l UL RIAGIAD
yansiuinines
Fethnduasluy
PINTIAUIUINT
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= = Ao 3 3
faufl 2 WwSeaud15azaney NH,Cl Adauduty 0.1 mol/dm™ Usunms 50 cm™ anndisazany

aa 3
NH,Cl fifiaududy 1.0 mol/dm
USUm5v09a15azany NH.CL Algdmsumseudlsazany e 5 cm

gunsalinU3unsiildnisansazans NH,CL Ao ___ Uwlan

v Y oy 3
wHUASEFUTURBUNNSIATENETAzATY NH,CL 1HAMdNdY 0.1 mol/dm

3 i 3 o X
USU10s 50 cm” a1nasazane NH,CL f1finnasdudy 1.0 mol/dm” tusedl

4 N

diUnnansazane W1 IAUSUGS fnaainuen
3 o ) a PN
NH,Cl 1 mol/dm Tansazanaui IYRELBYANVIN
a 3
UY31195 5 cm l
l WanauTaviey
fnewansarany UDIWAVBNUSUIRS
adbuIIAUSUINS l
3
UM 50 cm =
AAUVIATURILA
l ansavaunaNiu
Walnauaslun l
TaUsums eeli .
, wildvndmsuiiu
JAUVBAAIBEN
a1savany
NNVAIAUININT
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Tuanuin 1

1309 N5ldiATaslie gUnsaluazn1snSENETAZANY

o &
WASDIY
= v & A o & i % A wa a & Q Vo o @ P
st luasesflofugruildluiosujiRnsinemans Todmsutsansiilauianiy
$89N15 DIAUVIMIUTTUUNTTITU 2 ¥ila A9 1ASRITakuUNa (mechanical balance) wag

3padalyidin (electronic balance)

1. LAFDIYILUUNG
] A W =~ v o YY) ¢ ) v oA )
n1stanavesasuseingiieldvinni smeaasdlussiudseufne lnevaluazldinsosds
a U a da v % a wa - = ) PR
wuunauaziasestayinlledldegluiesyfifin1s Ao 1ATeade cent-o-gram Fedudsenauves
= o ac Y ) a a Y &
\Asaets Inslduaznisguasnuiisvazideadasialuil

1.1 duUsznauvadn3adty cent-o-gram 3
(5) Auiiwiin

A

AUNUANRA

(1) angdwmsy — 5

UFuauna 4

(6) T

(7) ATULAT DT

(2) @wnsn

& | =
(3) oty ——

(4) uthusosnuds J// e

5U 1 ddsznauvaaniosds cent-o-gram

(1) angusvaumaeyivarsvesmutsiude

(2) aumsnuvIUREAUFLTe

(3) 9uFNsegUUALTIA T 1 U

(@) uwiusesanuds $1uru 1 8y

(5) Fuwinansgruiiedoudild eguuautseuas 1 Su

(6) Faudogiiuanenudsdurm Fugivhan 0 asshumisauga ieautior
Tuauna

(7) udad 4 A wlsanasuAaeaniduYie 9 Wi 0 - 1 31 0 - 10 niu
0 - 100 N33 0 - 200 N3N

o , "
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a va v

as o d' o a v A U g v v &
FDININWLATDIUN LLazW]ﬂUﬂﬂ']{LSULﬂﬁa\TGZNGLWQﬂG]@Q ﬂ?iﬂaummﬂu

1) NWAITIITIUUNUS VS sULazuA Lllinnsduaziiiou wazkinisnanIag

FINANTANIVI D LUNNI W ANED 9D

2) NN5UNEIUUTENAUVDLATDITINTTIUIUATUTIYINS LABLANUTILYNU

a4 o

WA Tadalageanuazazidunniannnsy
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2.1 d9uUseNauYaIAI 9%

(1) Ut
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@) @Uﬂﬁﬂ

(2) Ys1Un-Un
(5) YuuSugud

5U 2 dudsznevvenaiesdaliiiuncuin
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v Ao
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2) Y - Yo Mdmsuidn - Uniatesda
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ageoy 15 - 30 UM
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5U 4 ndaUSinnsuuneng 9

1.1 asldeu

vntauinesildosazein udliduiufesuianazdeulifosndadeshazans
Afusussivvesvalvifednuenyinns msussgansiidesmsadunniauinsenalingenses
yietiadnueumngay Mntufuiieraisaduidniies wiuldmsazaaudofeiy
uEh3andvinazansaunseissiuve AN InuenUTNIATUSEINN 2 — 3 WuRluas e
Tinaudiudnads Tnanderislivssnn 2 wil vierunssitmamnfvesensarmeniiugamgdivies
WwndiazanelnelivaenreniuseAuveatraflnuanysuing ﬂm@ﬂLLazﬂfW%amﬁuaﬂ
dielfansazaenaududefeaiu

dwun1siansanitseiuvemeivalegnswwtnuenysunasvsell Tiiansan
NndnldwgavsediulAsgeanuesveaval (meniscus) Insdvesmvariidruldadudnwaesi
siodvigainanvesdnlfaiuduiatureuuurednuenusinasiuwnuuu fgu 5 (7) widwoumm
fewldadudnunryu FodiynguanvesdulisiuduiatureudmesdauonUFumesluunouny

e 5 ()

(n) dulpwgaduiaveuuy (v) dulpsaanduiavauans
IS 2 IS oy
YBIWAUBNUTUINT YBIWAUBNUTUING

5U 5 52AUDI0RRaINSIILIIaTAUaNUIHINS
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AR
Yadduaunsalinusuinsvesvasvatnianuwiug Iolun1sanswvasnalain

q

augnilalugadnnavugnils Yweanldluresujifinislussaudsenfnwdl 2 vila fall

2.1 Ynduuuysuns (volumetric pipette #3 transfer pipette) idnwaluvaenuiila
13 Uaneilauaziinsziuneegnsenan ddavenusunsiiesdied Idlunisaewmveanaind
Ysinesanuvnativaduazlddmiunsiniineanisainugniesnn Wy a1sasangiinggiu

AN58¥aNYMAID8N4

5U 6 UwnsluuUSunsouneng 9

2.2 Usndnuuldnag (graduated pipette 150 measuring pipette) ianwauzduvaoauila
g1 Uaeidn TTautsUSunsden 4 muasiBeavosmauisliinstuegifurunuesdiund
Tlunseremveavarluuzinnse o auiidesnis Dusdwuuldnmseraulimudnuaeaes
msuUslnUSinesimdutiuaduuuneds (Mohr pipette) waztiunduuuinlsladna (serological

pipette) flagy 7

P ¢ % 3
5U 7 Vwwduuuldmaruin 10 cm

(M) TUPAWUULDNS

@) Vwaswuuielsiadna
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ANSLMENEITazaNY

a1savaremieulaaziinnudutugndeaiisslafusgiunuusansvedals N5y

a o

MaratekarnTInysnsvesasazaty  n1swsenasarateansainlalagtiansuTansin

azangludninazanelagnse vieuiasazaeNilegualuniudiivinazateiiioliaisazane

[

A a a = dy
bADAWEN NYALLRYANTITLAIYUFAITASAYUNIU

S <

1. MSW3BNE1TaaN8NETUTENSNITUYDUS
aad g = ) & < v ° Y %
FWidumswieuasazarganmazaieuveswds Inedesduiuuasdaasiliua

o

ANUNADINTT waluunazatsludazatsaulaUSuISiARINNT FIBE9NITWS NE1ITATANE

aa

= s Y v 3 a 3 ad o &
Tnuvadeuoutaniug (KMnO,) MiAnudaudy 1.00 mol/dm” USues 100 cm” fdumausail

JUN 1 AUIURINAAIBTAY
o A v = aa Y v 3
AUIUNINIAVBY KMNnO, Ndaaltlunisinsetaisazats N8ansdudu 1.00 mol/dm

Y3ums 100 cm3 (Waeymal K=39 Mn =55 way O = 16)

178999 KMnO,

1.00mol x 158009 x 100 cm’
1000 cm” 1 mol

158 ¢

FatUABIEY KMNO,; 31131 15.8 nSU

Y 2 mevibiduansavany

° Y | Y a 8 J = 3

11 KMNnO, Nasadladluinines wauiudinauuSuinsusedna 25 cm’ ALIUATaNgnUn

' v A 395 & o o & 4

WaEsaEaNgIUNTIINTAUIRTAUTINRSIEIA 100 cm” Tdiinau Aatnduiivevzanslu
d s 1 (% 2 o %:’ 5 v/ [ 1
UninesuazmiiunsgnsadadluvIninUsung hadseanm 2 - 3 ase lagliwiladnansagany
gnuzatlunuandy werasazanglinauduiloeniu Ungnuarasislivssana 2 wiil vieau
ansavanedlgamnilviivgamgivios MnUuAnNdUIUNTENEUlAWNgRRER T WMUTA
vanUsnns Ungnuazainvintuadliansnaunduioweniu avldasazareianududunay

J3UmseunDInNIg
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1. YIa1562081991% 2. avanganshudnnes 3. wasarateadhu
USunauieunale wazsanaliliasazane IIAUSUINT

=
L
o

4. Franstuinineseig 5. g1 InUSUIng 6. Wunauasluleg

WnauuazinldvIn wialviansazany Wiszdvansazangog

Tadsums NEUNY ANIINIAUSUINT

A

KMnO,
1,00 mol/dm’

—

7. Wudnaudiaviies 8. NAUVINVUAIM 9. wildnvuzifiuias

UDIWAVBNUSUING AnsavaneNauny fnaann

5U 8 mawSeuansaraelnunadesiUasuueniiun
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a v

asuviladlearaeiudlazionmigiau wasunvinloumalanad ANUToUT

Y

DNEWTENINEITarAeNUAIINARLINARBUSUIRSYRIANTAYANY AItUlaaeaNTazangadhuY
P TaUSHIRTHAY FedaaintnadurIntnUsunsTiIn I dausnUsuinsianties fendliau
ansavangilgaumiiviniugamniivies InTuIuAn e UTUTEAUTeIE TATAN8AUTEAUVEY

< A o 2 a
A1982aN809UMNYININTNOA

2. NSsENANTATANYANNEITATALTUTY
Py P A Y v o ' Aa 1 a ° P~
despinisldansaganenilmnududuiniiansasatenegin anunsailalaenisiiy

US1nnsuaaivinarais 1wy fesniswssualsazatelwknadoulelalan (K) ATANULILTY

[

3 a 3 Aa v v 3 ad &
0.1 mol/dm™ Ysu1as 100 cm™ 21ndnsayane Kl Nuauuy 2.0 mol/dm™ d9uUnauUmail

g” dl o 2 U
YUN 1 AUIUMUIUIUAIREAY

o [

AUIUMIIIULILATBITAEAIEAINAIANNTNTULELUS IS URIETaEaENALIAT L

(%
Y A

Fulymi losadl

0.1 mol

5 X 100 cm3
1000 cm

uulNaves Ki

= 0.01 mol

v & d Y v 3 a 3 '
aatuluansazate Kl fdanandudu 0.1 mol/dm™ Usu1ms 100 cm” 1 Kl 8¢ 0.01 mol

pA
s

= ° a a Aw ° Y =
Wil 2 AMwvinesresEsaraeuseshuldniotansazangiieans
a Y 1Y) 3 i 3
ansazany Kl iaunilegua Ia1adudu 2.0 mol/dm” visngaudl @1sagang 1000 cm
11 Kl a¥a1gag 2.0 mol uiaNTun 1 n51udndedld K e 0.01 mol FafeermuIumUTIINg

6§ o

a d‘ o £%4 U o r.:’ll
Ya9a15azaemunazinun gl aglgANuELRNUS A 9T

YSUMSUBIANTATAYLAL = ML x 1000 cm’
2.0 mol
= 5 cm3

v o v 1] i v v 3 a 3
AItU AzAe9ltansazany Ki NUAMUINTIY 2.0 mol/dm” USu1as 5 cm

suit 3 msvilhduansazans

Yaransazany Kl Aiflennududu 2.0 moldm® Usues 5 cm’ Tdaslumninuums
YW 100 cm’ tﬁmﬁvﬂﬂé'“uaﬂummi’@ﬂ%mmamzﬁmawmmm@gjﬁﬁﬂdﬂ%mi’mﬂ%mmﬂismm
2 - 3 cm ntfughnetaviandielfmsavanerauiu Tngnudadaninysinasily

Uz 2 niivseauansarmeiioumniviivgamgiivies ntuAninduaunsens
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WITUIRINNTABY 4 ASUUY nsinUAse el
AONUTNEYemNAINTIN | meumaueianssulagnees - lunuin 2 Feq

Foeaz 100 Jadeniinanadnsnnis
3 ATLUY Anunsenadl

nouaueRansIulagnaes
laidaeniniesay 75

2 AZLUY
nouaueRansIulagnees
laidasnindesay 50

1 AZLUY
nouaueRansIulagnees
laidaeniniesay 25

0 AsLLUY

nouaueRanssulignees

NSASBNANULNAUSUINEINS

Aanssuil 1 mainufAzeadl

1. @sazans CHaO; 0.1 mol/dm’ Tagazans CoHaO; 2.0 ¢ luthnaulilgu3unms 100 cm’

2. @sazans HCL 2.0 moldm® Inemaunsalalasnassnidudiu 6 moldm’ 83.3 cm’ luthndu
TlEUsuIms 250 cm’

@15azans BaCl, 0.1 mol/dm’ Tawazas BaCl, 20.8 giuﬁmé’ﬂﬁlﬁﬂ%mm 100 cm’
a15azans Na,50; 0.1 mol/dm’ Tneazans Na,S0, 14.2 gﬁluﬁﬂﬂéﬁﬁlé’ﬁmm 100 cm’
d15aza1e NaOH 2.0 mol/dm’ Tagavane NaOH 8 ¢ Tuthndulilausuins 100 cm’

= o 1 % a 1 9&‘)’ 3
asazany KMnO, 138319 tngthaneiuiiy 2 — 3 1néa laadlutn 100 cm

N kAW

ansavany NaHCO, 2.0 mol/dm’ Taeazans NaHCO, 16.8 ¢ luthnaulsiléusuing 100 cm’

a a o A P W a aaa P
NANTIUN 2 ﬁwﬁmuwaﬁaamﬁmsmﬂﬂﬂnimmu
U a a 3 U a a v v 3 3
a158¥a19n5A9aN3n 0.1 mol/dm™ IagnaunIATaNITNINTL 6 mol/dm™ 4.2 cm” Tu

S ) v a 3
Unaulalausuims 250 cm
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2. oduisuanlsuaunsaiivesuizealnvinnisiaasale

gunsaluazasiad
5 U
a1nu 519013 _ —

Aangy AoV

1 | asazawnsnd@n3n 0.1 mol/dm’ 5cm’

(HOC(COOH)(CH,COOH), ; CeHsO7)

2 arsazane HCL 2 mol/dm’ 5cm’

3 a1sazans HCL 6 mol/dm’ 5cm’

4 #@1vayany BaCl, 0.1 mol/dm3 5cm’

5 @15azany Na,SO, 0.1 mol/dm3 5cm’

6 a1sazany NaOH 2 mol/dm’ 5cm’

7 | @sa¥a1s KMnO, L3979 5cm’

8 | a1sava1e NaHCO, 2 mol/dm’ 5cm’

9 | eEANAADIIUIANANS 8 naen

10 | finsviaenveass 19y

11 | wesusiines 4 ou

12 | uwialnaauans 4 8y

13 | nszevaniaduauayainGy 28198 12 WHU

14 | nszuenmswwin 10 cm’ 8 ou

15 | Sawnesvua 250 cm’ 8 ou
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Trgunniivesansaraeuaznadeumenseaednda tuiindeyaluluny

viasah d15azany

1 BaCl,
Na,SO4
NaHCO;
CeHgOy
NaOH

HClL2 M
KMDOq
HCl 6 M

o NN O] ] OBIDN

=

2. YMsnnasil 1 - 4 lnenanaisazaiiiay

a

19015 wagnaen1snadliingaumgl

1
A
Y Y
¥
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a 1 a

YDIANTHANYTIUT FUNANTLUATULUAITINATU WALNAFBUMIENTEANWANNE UUTINNE

sneasabuluany

ANSNAABIN dsnlgnagau

napa? 1 @savais BaCl,
1 +

naail 2 @1sazany Na,SO,

naenl 3 @1sazay NaHCOs
2 +

naea? 4 a1savary CeHgO;

718997 5 @15araney NaOH
3 +

waamﬁ 6 @15a¥a18 HCL 2 M

naaAN 7 @15azany KMnO,
a4 +

maamﬁ 8 @15ayany HCL 6 M
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NANTSAILNA
naond #195azane . qmwgﬁ nswasud
ANWULVDIET . .
P29a15 (O) | NILATYANUE
1 BaCl,
2 Na2504
3 NaHCO;
5 NaOH
6 HClL2 M
7 KMnO4
8 HClL6 M
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naoa? 1 @savais BaCl,
1 +
naen?l 2 @15azany Na,SO,
naendl 3 @1sazany NaHCO;,
2 +
naea?l 4 ansazany CHgO;
napa? 5 @1sazaty NaOH
3 +
napA? 6 @sazay HCL 2 M
naaAu 7 @158¥a18 KMnO,
4 +
aan9 8 @15azaly HCL 6 M
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13

NAaBI

asnldnagdau

dUn156AY

naoa? 1 @savais BaCl,
+

naen?l 2 @1sazay Na,SO,

naen?l 3 @15azay NaHCO;,
+

nana 4 arsazay CHgO;

a9nN 5 a15azaney NaOH
+

‘viaamﬁ 6 @15ayany HCL 2 M

naea 7 @sazaty KMnO,
+

waamﬁ 8 @15ayany HCL e M
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naIsusenaunIsausy 1

NANISEILNG
7a9n .
. ans 5 QaUNQY n1sagud
7 ANYULVDIET . .
299d15 (C) NIZATYaNUE
. GEVE
1 @15avany BaCl, Ypuvaala lida 34.0 y
ASEA LA A
- Tawasud
2 | @savans Na,SO, vauuadld luid 34.0 y
ASEA LA A
. Tawasud
3 | @1sa¥any NaHCO;, Youuaald hulld 34.0 y
ASEA LA A
. AS¥AYANLAFUNEY
4 | @1sazay CeHgO, vouvaala ludld 34.0 P
iagulduaag
. NSYANUANLAFLAS
5 a15a¥any NaOH Ypavadla Lidd 34.0 P
cagulduauNLEu
. AS¥AYANAZFUNEY
6 a1sayae HCL 2 M NGl GRE G 34.0 L
iagulduaLag
) Tawasud
7 | a1sazany KMnO, vl Avuy 34.0 5
ASEA WA A
. AS¥AYANLAFUNEY
8 a15azane HCL 6 M NGl GRE G 34.0 P
iagulduaag
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ABE19NANITNAADY
N5 NANTSAILNA
GER drsnlgnagdau n1saguRUag gaumil nsasud
a a a d’! 0o a o
f MAndu YagasuEd ( C) nsTANEAnIE
napa?l 1 @1savate BaCl, L
) ; liwagua
1 ¥ WARRENaUEY? lalagunUas .
; nsEANWANLE
waendl 2 @1sayay Na,SO,
wiaoai 3 @nsazany NaHCO; QU Lo
3 nS¥AYANLAFUNEY
2 + I NG Y99a158¥aY L
p WagulJuaag
naeadl 4 @15azas CeHgO, anad
waeAil 5 @1sazany NaOH RGN L
ansaranela P Taasud
3 + y GRERFREANE .
; e 5 nSEAYANIA
hanny 6 d@13azany HCL2 M LANUDY
napa?l 7 @1sazaly KMnO, AVEGIER o
a1savane P nS¥AYANLAFUNEY
i + L GRERFR LN L
§ AL19989U L WagulJuaag
78909 8 @15a¥any HCL 6 M Laniag
ANDNUN1ENINTTU

1. nmsvnasdlukiaznisnaaseiinisasuwlasiniunssly aggls
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108

NSNAaeen 4 Wenaud1sarany KMnO, fuansazate HCl @15avang@uunasad

_____________________________________________________________________ U e e e == =

@ aovudLAS UM SARWINeAERSkaTwALLLaE




Uanse Al aNa15UsENauNIsausU 1

2. 9NMsveass Mstinuisenaliaunsadunalaannswasuidaddalatng

nsnUdisenatianunsadunalaainnisiianeneu inneia Hianisiasullas

dvseguupiivesansavaly

_________ e m A e e e e e
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ANSVYUFUNITLAN

19

. ansnidnngau aAun1sLAd
NAADIN

naea?l 1 @1sazate BaCl,

1 N BaCly(ag) + Na,SO4laq) — BaSO4(s) + 2NaCl(aq)

naenil 2 @1sazay Na,SO,

naenil 3 @1sazaty NaHCO,

9 3NaHCO3(aq) + C6H807(aq) —>
+

waoafl 4 @sazaty CHeO, 3H,0() + 3CO,(g) + NasCsHsO+(aq)

'viaamﬁ 5 d@1998¥a18 NaOH
3 N HCl(ag) + NaOH(ag) — NaCl(aq) + H,0()

uaaﬂ‘ﬁ 6 @15ayay HCL 2 M

napa?l 7 @1sazaly KMnO,

. 2KMnOg(aq) + 16 HCllag) —
+

waoafl 8 @sazaty HCL 6 M 2KCW(ag) + 2MnCly(aq) + 8H,O(1) + 5Cly(g)

UYL

[V

1A598519909n5ATR3N (CHO,) tlugiatl

CH,COOH

C(OH)COOH

CH,COOH
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AU FunseusuaunsaesuteUadenediuanuluty gumigil warNUNRIYeIEIAIIY

[y

Aa i a aaa av v
NUNSRD WﬁqﬂqﬁLﬂﬂﬂaﬂiﬁqLﬂmlﬂ

gunsaluazasiad
. U
19U 379013 — —
fangy fiaviag
1 | w9 CaCo, 0.3 N3u
2 | uim CaCos 0.1 NSy
3 @15azany H,S0, 6 mot/dm3 5cm’
4 @1vagany H,50, 0.1 moL/dm3 15 cm’
5 |4 300 cm’
6 | wauAuTau (hot plate) 2 1A%09
7 | Srwneduuin 50 cm’ 4 v
8 | ¥aRANAaDITUINNATS 4 viaen
9 | nszuonmsuin 10 cm’ 29U
10 | wosuellwmes 2 9u
11 | wiin1dunan 19U
%015

| a ¢ a q' ] = s
1. IZ‘WNLLﬂﬁLﬁﬁmﬂqﬁU@Lumaﬂiu‘Uﬂm@ﬂUﬂ 1-3 LLagiﬂLlI@ILLﬂaL"‘UU@JV"I'ﬁU@Lu@aﬁiu

Unineslui 4 dninesay 0.1 g Aagy

L
Frneslufi 1 Frnadluii 2 Fnneslud 3 Fnnesluii 4
9 CaCO; 0.1 g Mg CaCO; 0.1 g 9 CaCO; 0.1 g Win CaCO; 0.1 g
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Uanse Al lona15UsenaunI15ausy 2

2. ldansazaensa H,S0, 6 mol/dm’ aslunassvaasaasad 1 uaziinasazans
n3A H,50, 0.1 mol/dm’ aslunasnvaassviasnil 2 3 uag 4 naenas 5 cm’

3. guansazaensn H,50, Tunaend 3 Tilgumniiuszanas 60 °C

4. Wuansavanenin HSO, asludninesiude 1 lnevimmanesfiave fagu lnedu

a aaa v ad a (=1 d' U =
L’]a’]ﬂWiLﬂ@U{]ﬂiﬁJ’WlLWWIL@]&Iﬁ’]iﬁ%ﬁ’]EJﬂiW-UUhJLWUﬂ'ﬁLUaEJuLLﬂaQ wazUurinualy

Tuau
‘Viﬁ@ﬂﬁ 1 ‘Vm@ﬂﬁ 2 Maam‘ﬁ 3 'Via@(ﬂﬁl q
H,50, 6 mol/dm’ H,50, 0.1 mol/dm’ H,S0, 0.1 mol/dm’ H,50, 0.1 mol/dm’

(gaumgd 60°C)

L o
Frnedludi 1 Frnaslufi 2 Frneslud 3 Fnnesludi 4
W9 CaCO; 0.1 ¢ W9 CaCO; 0.1 ¢ W9 CaCO; 0.1 ¢ in CaCO; 0.1¢

O

¥ aonduduaiumsaouinetenaniuazinelulad
Y
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Tuaun 2

1394 Jadeiilinadadnsnisiiaujisenadl

HNAaNIINAaDY
§ LIAMISNAURAZEN
N1INAFDIN #13 .
(Qun)
a ¢ 3
1 NILAALIEUAITUBLUA + H,SO, 6 mol/dm
= s 3
2 NILARLEYUAIIUBLUS + H,SO4 0.1 mol/dm
a s 3
3 NILARLEYUAIIUBLUS + H,SO4 0.1 mol/dm
(quansazanansalunia 1 uiil)
a s 3
4 daueaeumsuaiun + H,SO,4 0.1 mol/dm
ANDNYINEAINTTU

1. das1nstianesndalunsaznisnaasnnaneiunsoll ag1gls
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A9819NANISNAADY
4 1IANSIAAULAZEN
N1INAADIN GRE] .
(Aun)
a ¢ 3
1 NILAALFEUAITUBLUA + H,SO,4 6 mol/dm 35
a ¢ 3
2 NILAALIEUAITUBLUR + H,SO,4 0.1 mol/dm 60
a 5 3
3 NILAALFEUAITUBLUR + H,SO,4 0.1 mol/dm 40
(Ejumiazmammﬁunm 1 w9
P 5 3
4 danaaidaumsuaiun + H,SO4 0.1 mol/dm > 300

ANDIUN1ENINTTU

1. dasnstianendalunsaznisnaasdnananeiuvsaly ag1als

BRNFINITAANDILNA I ULARENNITNAADIALBANAINU IALDNTINITAANDILAE

Y <

lun1snnaee 1 19051539140 599891ABNITNAGDIN 3 NTNARBIT 2 Uay

£
VsV,
e

anvudLasuNSARUINeAERnILaTwALLLAE 115




Ugnsemad lona1sUsenaunIsoUsH 2

2. Uadeladlnanaonsinisiinnewid 3995une

J938NiNanaonsINSNANDINE JRall

fu lnenaeaei 3 foamgliandn U§aseniatusingd
JR A L BV VR
Ui Wesnnidleweufisunismaaesi 2 fumsnaaesil 4 wudl Iinsadaiiagn
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, YDA
Tudl (g/cm’)
1 BUAPLE 0.79
2 Wovuea : 1 (10 : 8 IneuSuns) 0.91
3 oyuea : 11 (1 : 1 TaeU3unng) 0.92
4 ih 1.00
5 a1sazaty NaCl [uduiosaz 10 1.06
6 asazay NaCl Wuduiosag 20 1.13
7 ansazane NaCl Sush 1.20
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' 3
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woalwswau (PP)

wodalnsu (PS)

noaLaluNIATLan (PMMA)
wodlalua (PA)

wedlhflamaslss (PVC)

weaA1sUBLUR (PC)

noaeNausWnLan (PET) 1se (PETE)

0.95 - 0.97

0.90 - 0.91

1.05 - 1.07

1.12

1.1
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AAUN 2 N1SAUNNANEANUI9BRALASTTAIN NN UL
NANFRNAIDENT OIS UNDUNLNE KUY ... 2o, WY . B,
ABEINHNANISNAADY
WANERANAIDE ATUAUUY
, YUAVDINAERAN
NUYLAY (g/cm)
) 0.92 -1.00 PE
3 0.79 - 0.91 PP
A9EINANITNAADITIUNITD
WANERANAIDE ATHUAULUY
, YUAVDINAERN
NUEGLAY (g/cm)
1 1.06 - 1.13 PMMA
2 0.92 -1.00 PE
3 0.79 - 0.91 PP
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5 1.13-1.20 pPC
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1Uswnsu Chemcollective
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1. Suldnulusunsu Chemcollective tnawdnluiviules http://chemcollective.org

= A Y o1& (3 b7 [
Fullaihgiuledazusngminaesisgy

€« = C f [ www.chemcolective.org v | =

= Online Resources for Teaching and Learning Chemistry

ChemCol

Home  About  Teachers  Help  Feedback

We've recently updated our site. If you are having problems, you can click here to get to the old site.

Resources to Teach and Learn Chemistry

The ChemCollective is a collection of virtual labs, scenario-based learning

Kinetics o oo
tivities, tutorials, and concept tests. Teachers can use our content for pre- Quick Links

Equilibrium
abs, for alternatives to textbook homework, and for in-class activities for

Acid-8aze Chemistry ndividuals or teams. Students can review and learn chemistry concepts using Virtual Lab
our virtual labs, simulations, and tutorials. The ChemCollective is organized
by a group of faculty and staff at Carnegie Melion who are interested in using,
assessing, and creating engaging online activities for chemistry education

Solul

Mixed Reception Game

Stoichiometry Tutorials

News

Physical Chamistry

Proparties of Solutions Featured Resource BCCE 2012

Qualitative and Quantitative Analysis of Food Dyes

I 'l.!

Untited-185... &N& BT ¥ 1409

[ Deleted Items. € Tunes & after 2nd mee...

RESOURCES BY TYPE

Virtual Labs

Autograded Problems
Tutorials

Scenario-Based Activities
Online Courses

Molecular Level Visualizations
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2. W click \dion “Virtual Labs” a1eléiada “RESOURCES BY TYPE” 9zUsingniinee

e .

(= C & [} chemcolective.org/viabs &%

; Online Resources for Teaching and Learning Chemistry

ChemCok

£

Home About Teachers Help Feedback

We've recently updated our site. If you are having problems, you can click here to get to the old site.

— RESOURCE TYPE: Virtual Labs

Thermochemistry

Stoich

The Virtual Lab is an online simulation of a chemistry lab. it is designed to help students link chemical computations
with outhentic loboratory chemistry. The lob allows students to select from hundreds of standard reagents (oqueous)
bling o real lab. More infc and offline

Kinetics

Equilibrium and manipulate them in a manner

Acid-Base Chemistry
Please scroll below to find our collection of pre-written problems, they have been orgonized by concept and ranked

Solubility by difficulty.

et 7 3 Swidmomety . N

o D Thermochemistry

> Equilibrium

D Acid-Base Chemistry

> Solubility

) Oxidation/Reduction and Electrochemistry
D Analytical Chemistry/Lab Techniques

Physical Chemistry

Properties of Solutions

RE

Virtual Labs

Autograded Problems

Tutorials

—— o ——
e e ——

Scenaric-Bazed Activities

Online Courses \

~—————————————, 11 nsngIau 2556

Molecular Le

71 start {® DeletedItems... | € Munes i g Untited3 @ 1...

3. v click @anitenaulafine wu Lden Stoichiometry (USunauduniug) asUsing
wihaenagy

5 crmmcotecies v <\ Gicuton e rrencns < N

(e C [ chemcolective.org/viabs

- —— Online Resources for Teaching and Learning Chemistry

ChemCol

Home About Teachers Help Feedback

We've recently updated our site. If you are having problems, you can click here to get to the old site.

RESOURCE TYPE: Virtual Labs

The Virtuol Lob is an online simulotion of a chemistry lob. it is designed to help students link chemicol computations
with outhentic loboratory chemistry. The lob allows students to select from hundreds of standard reagents (aqueous)
Equilibrium and manipulate them in a manner bling o reol lob. More information and offline downloads:

Thermochemistry

Kinetics

Acid-Base Chemistry
Please scroll below to find our collection of pre-written problems, they have been organized by concept ond ranked

Sclubility by difficulty
Oxidation/Reduction and
hemistry
Analycical Chamistry/Lab v Stoichiometry
Techni
achae The Mole, Molarity, and Density
Physical Chemistry
# Glucose Dilution Problem \

Properties of Solutions

1 n this act dents use the virtual iab to

| e ! 0= o

correct volumes of 1M g |

s I cid Dilution Problem |
Autograded Problems 1 s s s use th 0 C -
Totorials 1 | ©
Scenario-Based Activities i

€@ M

FENSAINNNTeNTIAzIBAneINUAINdotallaU JURVTaISEUS 2INN13

wonsiensaanuludetiu
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MegeTeMsAnuLazAesuY AU

The Mole, Molarity, and Density

Glucose Dilution Problem

In this activity, students use the virtual lab to create a 0.025M glucose
solution from a standard 1M glucose solution. First, they calculate the
correct volumes of 1M glucose solution and water to mix together...

Acid Dilution Problem

In this activity, students use the virtual lab to create 500mL of 3M HCI
solution from a concentrated stock solution of 11.6M HCI. They must first
calculate the correct volumes of 11.6M HCI solution and water to...

Cola and Sucrose Concentration Problem

In this activity, students use the virtual Iab to prepare a sucrose solution
for a soda recipe. They next calculate the concentration of their solution in
terms of molarity, percent mass and density. Finally, they...

Making Stock Solutions from Solids

In this activity, students use the virtual lab to create stock solutions
starting from solid salts. Students must first calculate the correct amount of
solid to make the solution. Next, they prepare the solution...

Reaction Stoichiometry and Limiting Reagents

Gravimetric Determination of Arsenic

Set in the context of ground water contamination in Bangladesh, this
stoichiometry and analytical chemistry activity examines the issues around
identifying wells contaminated with arsenic. (Part of a larger online...

Determining Stoichiometric Coefficients

In this activity, students use the virtual Iab to determine how 4 unknown
substances react with each other including their stoichiometric coefficients.

Stoichiometry and Solution Preparation Problem

In this limiting reagents problem, students mix together solutions in
different ratios in an attempt to produce a final solution that contains only
1 product.

Textbook Style Limiting Reagents Problems

Textbook-style practice limiting reagent exercises with that can be used as
a way to "predict and check" your answers using the virtual Iab.
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faud 1

\WanAufagAnw 1Wu Lden “Glucose Dilution Problem” agusngutiaedisgy

1. vgaANUlnan

VIRTUAL LAB: Glucose Dilution Problem

ssss sh Gipadel  Caalh  Forwupuds(B)  Frargals Dlaved  Dewtsch  Fyccod N3V Galege  Awall Ll FXIRE

B after 2nd mee. T Unit 5 chemcol, ? Guc

RS ABUNIMEIABITLUIUNTY Java F9azanunsaldlusunsu Chemcollective 1¢i elaidl

#99INNSAAFILUSHNSY Java asuuARNRLADSNaU
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3. 5Ug18904lUsuNIU Chemcollective

/

[

g1umnulag double click 71 “Problem Description” azUsingninaeansil

IrYdium Chemistry Lab - Dilution Problem 1 :

Dilution Problem

Using the Virtual Laboratory, prepare a 0.025M
solution of Glucose by diluting the 1M Glucose
solution located in the stockroom. Please tell us

which solutions you mixed together, and the amount
of each.
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o [Wunshiwienansazanenglaannududy 0.025 M lnen1sideriasazalenglad
WNIFIU 1M

nlanglaildveninifennieuinnasila dufufmmaaougunsniifeddlunis
wiguasarats (1anfaUiung) Miltimasvunalathe mntulsdesfiarsandensumi
wanzay deamsanududumsiudunntenifisda lnsfinrsanangunsaifdliluwuuiiass

ANSNAARY BIANAI88Neme UL %Lﬁu‘i‘ﬁmsaq%mmﬂm‘%&mmiazmaﬂzﬂﬂa 0.025 M AsiAny

Yy v oA o &
LYUVUNLUUBDUY AU

1. double click i 1 M CHy,04

4 IrYdium Chemistry Lab — Dilution Problem

|Li§=ll'mk!'ﬂwh

Stockroom Explorer

Workbench 1

- || Solution Info.

@ rycium sowtions % I\\Ifa:ne' 1;"0(305'4‘\_?05
olume: L
[ bistitest Hyo —_—
A 1M Cayas E { =Y ® Aqueous () Sold () Gas
[ Problem Descrigtion 1M CgH 0%
v
ies Molsrif
H* 1.005e-7
oH 1.005e-7
CgH20g 1.000e0
5 Nk, z
™
57 o e
. P
z W Ep e
E: i
T S 55 i o— —2

‘Transfer -amount (mL): ‘

Pour ¥ ‘ from

2. click 15UiA3RauA7 1FaN Pipets Aum 25 mL

4" Ir¥dium Chemistry Lab — Dilution Problem 1

|Li§‘ll'mk!iw|_leh

Stockroom Expiorer...

I Irydium Soldions

Wolume: 1000 ml
[ pistiled H;0 ceume TR
A M a0y ® Agueous (O Soid ) Gas
[y Froblem Description

- W Selution Info...

Mame:  1hf CgH 205

Species Melarity
H* 1.005s-7
oH 1.005s-7
CeHyz0g 1.000=0
I 500

PH Meter

6 8

KV fo
S 77 T
s e

‘ Transfer amount (mL): |
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3. EBNUINIAUSLINSNABINNT U LEBn “1000 mL Volumetric Flask”

/' IrYdium Chemistry Lab -- Dilution Problem 1

Irycivm Solutions
(D) pistilest Hy
% 1M Cathas.

Problem Description

4. Uwndansazanenglad 1 M U3uns 25 mL Feansavilalagnisantiada
Wluragdvuyndasazaesinaes

4 IrYdium Chemistry Lab -- Dilution Problem 1

@1115019 mouse a1n

Wiadnasunuale
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5. AuNUSuImsNaeIn1sasluted “Transfer amount” (AU “25”) Tugad a1nUung

“Withdraw”

IrYdium Chemistry Lab jon Problem 1

6. andiUadsenainvinguruy wieudvanlunwiuiurindausunsieseuly

AR

4 Irfdium Chemistry Lab - Dilution Proble:

. Irydium Solutions

E [P istiled Hyo

A M ceHy 50,
D Problem Description

1000mL “alumetric Flask

I 00
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7. AUNUSuImsNAaIn1sasluted “Transfer amount” (AU “257) Tutias 70y

ne “Pour”

4" Ir'¥dium Chemistry Lab —- Dilution Problem

|&EﬂImk!wa

Stockroom Explorer... Workbench 1 “ M| Selution Info...
Name:  1000mL Yolumetric Flask

Yolume: 0.0 mL
® Aqueous (Y Solid () Gas

' Iryclium Solutions

E [ Distiled H,0

A M0,
D Proklzm Description

1000mL Wolumetric Flazk

A o &
NUNRILAVRIIU
| s nec
. 6 &
9 ) f,f-’o
= - s
T EE A
N T——— o— -
1M Glucose Solution Y
|:frm| 25mL Pipet to 1000mL Yolum |

8. Usulsumslagldingy detiduneudsd
8.1 14 mouse &on double click 9 “Distilled H,0” axUsingunasuiindu
Mnudon Tnnesauin 600 mL udanunaeuin lustuuudnnes
8.2 fuviUsnnsigesnisasludes “Transfer amount” (fus “600”) 99ntiuna

“Pour”

4+ IrYdium Chemistry Lab -- Dilution Problem 1

|L15ﬂ1'mli!'=wl_hh ‘

-“ ||| Solution info...
Mame:  BO0mL Besker
“olume: BO00 mL

® Aqueous () Sold ) Gas
logf Molarity 1

BO0mL Beaker Species Molarity

H+ 1.005e-7
OH- 1.005e-7

Stockroom Explorer...

' Irydium Soltions

E [ mistited Hy0

A 1M Cgia0g

D Problem Description
[}

GO0

a 6 dy
NUNAIAUAINY
| — s 00c
_ G 8
ﬁ s M e a
: W Em A
e o g
Distilled Water
Transfer amount (mL): [600] [ Pour % |'mm Distiled ;0 to GO0ML Beaker ‘
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8.3 anUnunasiuIuurIninUsung wanfuuinay nessuusuinsuinau

naIsusenavunIsavsy 3

]

A89N15LULeY “Transfer amount”

J* IrYdium Chemistry Lab - Dilution Problem 1 :

|EEGIMB!EWM

Stockroom Explorer..

' Irydium Solutions
[} istited Hy0
A 11 cet0g
D Proklem Description

a I3

AUANANAVATIY

- Wl Selution info.
Mame:  1000mL Yolumetric Flask
Walume: 25.0 ml

@) Aqueous () Solid () Gas

h 4

1000mL Yalumetric Flask

CpHiag

PH Meter
2
’

6 &
".\ viv BT ;0
S EE e
e 3

[T Pour % | from 500mL Beaker to 1000mL Yolum. |

4 IrYdium Chemistry Lab -- Dilution Problem 1

‘&Eﬂlutml_hh

Stockroom Explorer...

. Iryddinm Solutions
(D pistited Hyo
B 1M CeHiz0g
D Problem Description

”

5w 1

Solution Info...

Mame:
WolLme:

® Aqueous ) Soid () Gas

3

B
"\ Ny /’?0
o EE
o— —&

PH heter

|Tla1sleralm|t{nl.]: [372

|[_Pour® | from G00mL Beaker to 1000 Volum.. ‘

@ anvudLasuNSARUINeAERnILaTwALLLAE
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naIsusenavunIsavsy 3

8.5 1don Disposable pipet lutos Pipets iisldlunisuiuuiumsvesinnauly

a

a o a = 5 A A = s ¥ a v a
NOANUVAUDNUINING Iﬂﬂﬂﬂu’]‘WLVfaﬂ‘\ﬂﬂ‘UﬂLﬂai LLa'JLm@JaﬂIu‘U'Jﬂ'JWUi@J']Wi

TneRunsavlutes “Transfer amount” wawdnuludsuinsidesnisias

998 (19U 0.1 LAINA Pour) USLAVVDIEITALA18D9UAUINUSUINTNOR

J¥ IrYdium Chemistry Lab — Dilution Problem 1

‘Liﬁﬂl'mli!ﬂwl_hh

Stockroom Explorer.

. Irydium Solutions
(D pistited H,0
B 1M cgH 0
D Proklem Description

1000mL Y olumetric Flask

- |||l Selution Info

hame:  1000mL “olumetric Flask
Yolume: 9996 mlL

%) Aqueous () Solid () Gas

Species Molarity
H 100527
o 100527
CeHi20% 250122
| I 24 59°C

PH heter
Q
[+ 2
) »
s
&
H -
& ~a
~
\\0"'
Y
¥ ©

|Tmsreramn{ni_;: [0.1

|[%& withdraw | [ |Pour 2] | from Dispasable Pinet to 1000mL Volum...|

9. eansvasuN AU LTURWLNzaLS okl ausavilalaeadniaisazaied

wispule wagdanaiyunveming1e 9wy Usinasaavingvesasazane

AMuNtuvdlonousi ¢ Tuaisavaty wavA pH vesasavaiy

4" Irfdium Chemistry Lab — Dilution Problem 1 :

|El’-§flIm|5!i¥*M

Stockroom Explorer...

' Irydium Solutions
[} Distilied Ha
& 1M CeHyz0g
D Problem Description

1000mL olumetric Flask

I3 workbench 1

Solution info....

Matme:  1000mL “olumetric Flazk
Wolume: 1000.0 ml <

® Agueous ) Solid () Gas
[ logr kol arity )

Species Molarif
H+ 1.005e-7
OH- 1.005e-7
CeH 120 2 500e-2
| I 530c

JSUM5U89815

v v
AINULVUYUUDY

losownioensming 4

PH hieter
0
s 2
f/ 4
-
H -
= i
\A\e
| X e
LA

Transfer amount (mL}): |

” 4| Withdraw | |

Pour ¥ | from

232
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10. fAl#TUsunsa Chemcollective TnglsinSasansazateusanns 250 mL e click

“File” UShinsugnemuuuantiuien “New Workbench” asusing “Workbench 2”

gy andwhniswsedasazane lagldisnisiuiay

IrYdium Chemistrv Lab -- Dilution Problem 1

4 IrYdium Chemistry Lab -- Dilution Problem 1

T e |
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naUN 2

nssgeansinllusunsuiandsluguuuudemau q ildlaendulunviisenis
Aonuududenguuuunsnaaeiisenis Tudedraluasiliusmegiiniswseuasaraieain

mazaneMluvesds Inadlufisnensleymaniiiedn “Making Stock Solution from Solids”

The Mole, Molarity, and Density

Glucose Dilution Problem

)

In this activity, students use the virtual lab to create a 0.025M glucose
solution from a standard 1M glucose solution. First, they calculate the
correct volumes of 1M glucose solution and water to mix together

Acid Dilution Problem

In this activity, students use the virtual l1ab to create 500mL of 3M HC
solution from a concentrated stock solution of 11.6M HCI. They must first
calculate the correct volumes of 11.6M HCI solution and water to.

Cola and Sucrose Concentration Problem

In this activity, students use the virtual lab to prepare a sucrose solution
for a soda recipe. They next calculate the concentration of their solution in
terms of molarity, percent mass and density. Finally, they

/ Making Stock Solutions from Solids \
I In this activity, students use the virtual 1ab to create stock solutions I
| starting from solid salts. Students must first calculate the correct amount of |
\ solid to make the solution. Next, they prepare the solution. )

msldlusunsuiiBnsuisrtuniadesanseransunsgiunglaa uitgmiludotias
il ¢ Sodon urazdodovasiidouloidnatu feil
. w383 0.1 M sodium cation USu®s 100 mL 270 sodium chloride
2. WIBNAITATAN8UIUINT 100 mL 990 magnesium chloride Taglsidl chloride anion Tu
asazane 0.7 luuaa
A. 1§38 0.34 M sodium cation Ui 250 mL 970 sodium sulfate decahydrate
4. eseNasarangUsims 500 mL 910 sodium sulfate decahydrate laglidl sulfate anion

Tuasazane 0.25 luwaa
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naIsusenavunIsavsy 3

ntangdlutawsn ieSeu 0.1 M sodium cation USu1ms 100 mL 270 sodium chloride

FalaAnunuIeodld NaCl Usunal 5.85 ¢ Astudsaniunsmssuansazauniil

1. 180nAT9YS (scale) WazaIATIENT (weighing boat) 90 Instruments

J' IrYdium Chemistry Lab - oncentrations

. Irydium Solutions
[ pistilest Hy0
3 mact
0 meci
(0 Mags0410H,0
Problem Description

2. ana1ateas iU 099 1A509999ELARIUNMTNYRIIATIENT INUUNA

TARE

47 Ir¥dium Chemistry Lab — Solution Concentrations 7

Workbench 1

. Irydium Soldions
(D pistilled Hyo
0 nacl
O mack
[0 MazS0410H0
Problem Description

@ anvudLasuNSARUINeAERnILaTwALLLAE
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FoussNINTsUaTUNITTEUT

naIsusenavunIsavsy 3

3. Double click 91 NaCl wa? click A49b3 a1ntiuanein NaCl 39bivuandsans

wides axUsIngeiegy

47 Irydium Chemistry Lab -- Solution Concentration:

. Irydium Solutions
(D pistitest Hy0
0 nacl
0 Mack
[0 NagS0410H,0
Problem Description

L7

0.0000¢ I

4+ Ir'Ydium Chemistry Lab — Solution Concentrations

orer.

. Irydium Solutions
[ pistiled Hyo
0 Macl
0 oy
[0 NagS0410H0
Problem Description

7

0.0000g I

4. ¥3NaCl 5.85 ¢ vlglaeldian 5.85 aslutias “Transfer amount” u&nA “Pour”

[ < S o d‘ 9
AWNALAUUINUNUDY NaCl UUATDIUS
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5. 1@9nvaTaUsu1esuunn 100 mL 970 Grassware 3MNUUAINRNILAIATIANS b

MelJuuvaninuiung alagudauans

/" Ir¥dium Chemistry Lab -- Solution Concentrations

| Fle Edt Took View Hheb |

Stockroom Explorer. Workbench 1 - Il Solution info.
' Irydium Solutions ﬁarl'ne: ;Duﬂmt Wolumetric Flask
olume: 0.0 i
[ vistiled H,0
0 naci ® Aqueous () Solid [ Gas

O Mac, ﬁ
() Mag=0410H;0 fed
v

D Problem Description

100mL *olumetric Flazk
-4 8345 I _ Species |

| 2500

PH Meter

sV T, o
W A
= | [iweeeet | ||les

|Tra'|sferann\.rl{g]: [ || Pour® | from wieighing Bost  to 100mL Volume. |

6.  NaCl 193loadluvininusuing vinlolaeldiay “5.85” aslutas “Transfer

amount” ka3nA “Pour”

4 Ir'Ydium Chemistry Lab — Solution Concentrations

||_i§ﬂl'°°h!l¥*M

Stockroom Expiorer... MV sorution info._.
. Irydium Solutions Matme:  100mL Yolumetric Flask
Solume: 0.0 mL
[ istilied Hy0
0 nac ® Aqueous () Sold () Gas
O Mocl;

() Hag50410H0
D Problem Description

100mL olumetric Flask
-4.9345q I _ species |

|00
. 5 &
ﬁ "\ v, /"0 .
| W [EpE] e
AW = Workbench 1 O —:
Sodium Chioride
|Tla’|slerml{g]: [z.es [ Pour ¥ | from wisighing Bost  to 100mL Yolume... |

7. Yudsumsvasansaganemetinau aeineudiRuadluneud 1
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fAUN 3

Anmsldaunsalviansaaniiiandy lngluintihsenisAniuudiion “Acid Dilution Problem”

The Mole, Molarity, and Density

Glucose Dilution Problem

"

In this activity, students use the virtual Iab to create a 0.025M glucose
solution from a standard 1M glucose solution. First, they calculate the
correct volumes of 1M glucose solution and water to mix together

Acid Dilution Problem

I In this activ ty, students use the virtual 1ab to create 500mL of 3M HCI

solution from a concentrated stock solution of 11.6M HCI. They must first
calculate the correct volumes of 11.6M HCI solution and water to.

\
!
!
!

Cola and Sucrose Concentration Problem

In this activity, students use the virtual lab to prepare a sucrose solution
for a soda recipe. They next calculate the concentration of their solution in
terms of molarity, percent mass and density. Finally, they

Making Stock Solutions from Solids

In this activity, students use the virtual Iab to create stock solutions
starting from solid salts. Students must first calculate the correct amount of
solid to make the solution. Next, they prepare the solution...

Jaymiludodd Wunsldmeuansazats 3 M HCL uslidmnueanandeuldiiies + 0.005
U33193 500 mL 910 11.6 M HCL Gaannnisdnunamuin azsiedld 11.6 M HCL USineslaguszana
#i9 129.31 mL ddlulanddeiiarbiaunsofiuidianiionisansldlaonss faunisldgunsally
mstewansifiemsansazats 11.6M HCL asfiauaiiouaianntu fidruniseusuanunsald

Wistlnnswseuasazaiele
YUz WANLLALNSITIUSNSUE NS UNDUN 3

- @gew 11.6 M HCL 970 stock solution ashudnenasnau

- onaldnszuenmiay Disposable Pipet Tunismag 11.6 M HCL ldusums 129.31 mL
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10. unainn sulsglevidni N3IUNT
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13, waEnnAdu yadna NITUNTT

14, Wgamiesh tgves N33UNTS
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16. wedgns Ugulsaugms N33UNTT

17. uNaasand yanuns N33UNNS

18. 933§ LTIy N3TUNS
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