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2. Erlenmeyer flask
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1. Round-bottom flask
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1. Volumetric flask
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3. Burette
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1. pipette
1. Graduated pipet
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1. volumetric pipet
1. Pasteur & Disposable pipet
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2. Ostwald — Folin pipet
1. Semi automated pipet
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2. Electronic pipet
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1. Beral pipet
2. Zeptoliter pipet
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3. Bunsen burners



05 26-2-1
) el 5 3 el g i o8 e ) 05 il oS ol o 0,5 el

)

Q g 1
T ~“ @ Oﬂ‘

' =

W

Y gl s 5 ole 27-2-1
199]5@ ) O.))f uLM:T ‘Ob)f A ‘oa)f 25 LS‘)? | dl 41#‘,9
5 0 039 ilwayld &S cwl muly blws 3l (S5 L0208

9 (o0 Akd (> jl Ygeno

ARG o ol 3-1

1. Mortar & Pestle



oS o5 sl plos 1231

o5 o plas 1-1-3-1
plos cpl JS3 o5 03l 00,8 oo o3l Jlu ples b Ol ples 51 Jgane yokoy 100 b clales (1,
o) ) e o3l Sl alads Sy dliusss g Csl 00 4y ST 1 sise 05l b 8 sl al B ity
oS gl 5108 ool (il G Al b Slagle S b judy b Sl Slale (gl Bl (o0 s
o lp olplle 18l o Bl e Wl e dlnds g2g Wl Sl ol (hen ab b Slole ity
o plo> 33,5 (oo o3listul 13,5 (0 p5 a3 Gl bawvgty & Ol plos b b ples I Silale
o plas 55 il (il b e Moo ) oglisie alSiie oS 5 g9 b 5 cilizes JIS31 5 Cosl (Siae
@l 6%« Ginlel 3l 5y00 (slod sl (dlp (o )l 2y eaiS s 3L 2 (g0l
o1S il A (S gob & ol plas > ol 5 w5l wih Wl ples 4 bod parSlo

)3 gy o Sl g g Cas

1. water bath



' gy ploa 2-1-3-1

b o Dl s o odlisl egy sl plas I Ygeso oSl s 1001 5YL clales (ol
b 140 sdgime y> oV Je-N=6d 5 JgpmalS 3,5 1,3 oolil )90 45,3 250 clod b g5
A" oad gy Ay &l (89, 45,0 250 sgun U claled (¢l s exlil BB as)> 150
Sy Bl 53 g 3,5 Satmaanl Glas 29, cpl .Conl 0dd duogi 3,1 1) 45,5 60 5 40 Cgd abais
Slule Dyl Shis 5l o1 L oy YU clabes 5 o] Sia 5y pui Ded o ey 3,8
o gat itd Cnsd S o Lol 13l o (iay sl plos (sl Slmle oyt Ylain] gSulaw
slod Bl gy g 2,5 )13 odlitul 3)90 398 9 iges Sh> Glade 3 159y b plo> lwlue
WSS 9l jloxe o 5L ,ST oy |y plea JB1 (429,

t Mioc 3yl oty 515 395 (635 claWT plos aliwgy lgine 1) YL (slaled 3-1-3-1

93 dhas OS5 olos

3 il asyn 71 Ceonid 5B o3 2.Ph cens 1 .Cu woods metal

3 Ssle as > 94 Ceond 2B o 1 cSN o 1 Pb Rose's metal
3,5l 45> 183 Caond 37PD cend 63 SN B g Gy SSS1 bgle

3939 Ol gl Jlanl a1y 3,8 ool 453 350 51 YL claled ;5 L5 5 cla plos ]
byl (g9l Byl 4l o ool IS5 50 oS jelatlen yauwlionST Jlois! b, J8las & (gl )b
2L i Goloe A0S dagiidupy Ol baloee 4y oS JBls 3o,k iy U 0,8 dgue 1y 318

alads £l 395 dlogs) 395 251 593 Sl plas 4y (3 &)l g9y ) S8 isles 5 diged sl )1

1. oil bath



plo> Coje 295 (6ySole Herhe Jllio cpiy 4 lie il e 5B (<S5l okl L L (o
At Caasd )5 g Bdals (oole o yd Lol w3 os Li5T g ST o 390 &Sl )] (o318 sl
il o0l S5 5 LS 5 3 a0 250 5905 b slod (sl canlio plos g45 S5

260 5 _oly] 4 1y bgloo sl 1) 315 (o pincd dpal o 1 ¢ /85 (S iy tga o 4
oy )3 plos pl .cuily &5 Lod Cpod jd 33,5 Cabgio 5 LolS 295 aSilo; U g 2l &yl s g
Cuomd 1 9 ¢ 285 ol S youd—g5 ygl Caonnd 2 5l dn 5 340 5905 U slalels g1y sl wlo 361
ol 595 g s b dols cdlou 4503 20 (clod ;5 oS5 oyl 3,5 ealitl lgiee sl K phund—lio
o plos 4-1-3-1

Slogdne 03y @yl dlad dlws gl o LSS b b oodd odude des oS (g38 B)b
2 o plen) ozl S gy ol JKin a3 L5 s gl 5 (e Clin oSl
dgdies dpog 2ELLT g sla )l

Ig» olos 5-1-3-1

L olole ool cylys (ol plas ol 51,8 ookl 15T oo olKiislojl )5 lgine a5 sl plos o5 o3l
s 3,8 ookl lgine (g bl Jledl by andl o] 5 j2e8 L) an 0 80 505 ign (sled
o g 3 151 S 3 (b S bl (38 dosh o) o 54 S 3 s 3 050
ol s ashd 93 Jl & o (bogd o sl ailige e (e 32wl 4 cunl Il Y
1S 3ol g b 295 L islejl Wy Jhd o5lul 4 (Slygw JolS 0 ply oyl by 3 &S Cas)l
Sl gLl bl e wag v b ol i Sk Ll ol cuad e 456k

¢ Solur plon pl o3e.,S oolil plos (3,8 £)5 gl alxd e BT 0.8l wles Logd



ordigm 5 oo olKiules]

ol b g aled b (Cunsl) plo> gy (il b plsie &Sl g cal (92 Jgogll Jaeweoge o)
25 Jloslly (alos J 58 diges 55l B)b (55, jl ples JolS

08 3 o 5l ploas 6-1-3-1

o o3litol dgubie 4y (BB 53 Ol oliagy 4 0l 35 7 1 (429 51 0) ol slod (el Ygone
Cunl 00 033 F 9 (Jgeme Soi I (bglste 0183y bglie (g ydgens ¢ jho pj glaled (glp03)5
sSge ool a0 20 dg00 o> o Ceond 3 g Jgane Sai Ceand 11 (oglie 595 bl ¢
i S el )18 51l sy (908 2y (sl 292wl =15 9 =5 e b Jos o Lol
a3 =50 5 -40 3905 olod codd 38 Fu cond 4 53,5 5 CaCly,6H0 cuand 5 655 ol
Sl g bord LS5 (S (95 bl | lsitee Adl5 o yiod 3 gy &Ky90)3 Ao oal
o a2 51 5 NaNO3 s NH,Cl el 55,5 o 5145 bgls b 38 sl |y il (sled
10 ;5 NHCl cend 3 059] cuwns 450 =20-15 5 =10 51 Slod Lzals lgie il osds s
Ol cond 5 ;5 NazS03,5H,0 caod 11 o slwl =15 4 13 51 Llod LialS Of oo
w135 ol Lials ol cwend 5 0 NHINO; cend 3 g wisto sl =8 & 11 1 slos ials
sl )8 dpST 0 plon b S35l sl 23Vl (LS laled aSle iSie bl 13
S SIS g p 39S seom bglie b JSUI e ol > SUid g oS ST ¢ 3pdie o3lital
5500 I o b Sis o (9,8 bglsee 51 a8 sl 4 )3 =50 3900 b pled Wl oo 395 <L)
P39S olyare 5 =TT 5l Sl (63 olyage =72 Sl JSU olyage £ sl (oo oy o (il (slalod

=77 Osl b



ity s

' 591 2-3-1
B e S dos & ol (SOU1 o gy g osle

Onb sl Jgane jobay gl 298 (0 03l &)l teglie

sile Gy 5 1See Jlosl |y (colh b 42 1400 1))

3 S 4 bl gl I3 slgn &Sl oyl ol

51y oS o 45 ol 015 ds ool Ll gl Sy

93 b (yen plir olul 3 50> (B 3 edie S gl B0 G 4y (taglie g e
23,5 o gl 31 lgn ygunS9iS sl 4 ol 0 dpuni (0)S

Jilog (0,8 St 08 wlilgus b (9,8 6hamd b s Lo diged (9,8 s : gl (slaa )8
ol o) lad )8 ales 5l s SV sb 3 asuie clod 5 ialejl plodl ¢ (ol adins

1y sk 3590 slod gt (ot <y Ll adl YL Loyl dyg0 (slod I o9l iSlas clod sl yipo
55 Jlec!

M 9l 3-3-1

b oS 5ol o MenS )50 b (gl s (o (sletiSly ) panlyd (o o5 (63)]90)0
ST JSee) (s oS5l Bl g 5 plosl JolS ok (3,8 St ald el oY o (e
Sl &8 25 )15 oo S b kiSaly )3 )55 390 diged ¢ el BB L diged 4 g2 )b

1. OVEN



LTI

' 2Ruiglojl 0,05 4-3-1

1 Yozo 33,800 ol dlgo b Lo diged 4y dtwgm (23,5 4lp

' Las 0y8 g0 Iy Lo U Cul oud adle ol mle slge
2L pissly b ol e leale b g bajg) olSiws (a8
Slyi o s o) (il mie Sle (o by 65N 2y9
gl nlo b5 299,50l ¢ b ¢ C ¢ ornb B ¢ Ay ySUl
O¥ligw ¢ (35 St lp plaie ooy Sl BL (o3
@ Vb (2 Ol by dlge Sl sl A olge Jidgy (l59m
2,8 edlawl 8y 15

"o oS 2,55-3-1

(o 0dMitnl Wiged (59l (6 1oyl 9 WSS (13,5 )5 (sl 0325 ko

9 2 hhanS e odlitul cul o b 3e gl cbo delags
]
Slge g sl gpl Glasl oS p)5 FABRIC gg 1-5-3-1

503 (gl 25 o 1y calizee sla JS5 9 W ojlil b calides (olgSwMd

LS p)S
sl 015 a5l S 1 oS o5l5l 5 US gl oS 5,5 RIGID gg 2-5-3-1

Dbl 0 uSie ilson 6-3-1

1. FURANCE
2. MANTLES



i 5o |

aoMs ok g 3,5 Addgel ¢ (35 Higem ¢ (35 balwe  Jold b 0uiS uSo den Lol 5,Slas
Asb s 41:»9;“‘9.9\(3}& S ¢ puSn ol .l )3 03Il 38 CuwaSy
tla uSo gl

05 S 5 g oS bl (¢ly :ROller mixer 1-6-3-1

Ll canlio 55 sl diges

s 93 oS Canl (63,0,8 s g :VOItex mixer 2-6-3-1

Sasf slo A9 L 5 sl 238 o8 byl il gl

oo 03wl g (g5l>

oo 0dlaol ald ojlul prals g 0,8 sy

1. stirrer



s 2

' Sns 7-3-1
bl 29y (o0 )G g LS ¢ s (lagss 0190 @lo sl Lges (2] w2 g 25 byl
sblie (Br o Sed dgdee b ol g9y diged 5l Bg)o b LSusde & Csl e s
dlge 1S Lol Bgubue 335 o s S diged 4 o] el (B o Mio 15,15 L juSsn 0 Connnd
Bl o 455 03,955 Cawd S50 bl 1,
P Elgil

o » Sl <S> L« Orbital shaker 1-7-3-1
iSan bglsa |y gy 315 iges

955,15 zg0 wlie 5> a5 :ROCKiING shaker 2-7-3-1
3990 %5 Mg by Lid g b J5 ()5 bl slp pogas

D50 )8 oolawl

2 Jgeme dylge glp g L)y e g gly cuows 4 odlw <S> 5 :Reciprocating 3-7-3-1

YMU@O O}.oh 8-3-1
S puanadolize aslad 5 g (S5 iSU) iKo olwd 058 (S 5w 93 ]
Cal il (gl 0501 ) JgunS St Yoano ssblite ashd ) o0

u]:\fwla.wcwywplwu#bwuwo)luwyh»yd\f

1. shaker
2. Magnetic stirrer



U5 b g 3,Kee 8 sl dised sgls Bl )3 vl eiSee il STy pliens Ll 1,

23,50 bl b Jslono (135 o sl osal 13 €8 oy o askad (] ol iR

! flogSumsy 9-3-1

5 Fo M 4 jeluny Jilsine b sty joSmy Cunl SV 459y (65 0jl (sl (sl Al
WS 68 o3Il (g e

o piagSms £l

yogSay Olgie b g Canl sBiulej] 5 yregSung w5 LS, :Ostwald viscometer 1-9-3-1

Dgdue 435 oo "U-tube”

S5 ojlul sl suspended-level sy L :Ubbelohde viscometer 2-9-3-1
Ao oxlizl (CAPINIArY) (Sidse y e gy hogye NS SVl Ciliseo glgil 4z joSng

38 olie Slge ole cbalivlejl y3 olul 5,18 L)y :Rotational viscometer 3-9-3-1
23y

ol aSee 5y8 calisee bl cos Ll an oSy oS SVl (¢l :Rheometer 4-9-3-1

D)5 o odlitwl ol&iws

1. Viscometer



| wles 10-3-1

S5 B Kol o aded ) 5y o8 Sl ogr (51 08 ol 1l e giules 1-10-3-1
Sgidue 03lil 4353 400 Y 039350 U g Jgome (slalod (555 0518l (gly .conl

3935 b oyl sloled (6,5 081 (sl s sl (6] oge ginled dslite z IS gmislos 2-10-3-1
2yl 5,8 42y =50

Gl griwled £ oy yiag 1 Jlusud guiw los 3-10-3-1

Sowd ziwles glsil

S oybopls e cugby g L ol ol 4l Digital hygro thermometer
\ izl Slusl o sled by L ly :Digital clinical thermometer
Dgiise

! ogdle axsl I Led (605 o5l 3 t3e)8 yedle ziwled 4-10-3-1

: /- ) . . lﬁ .m L&w' .o .‘ - Saee . a

\ ;P'vmx.&d‘-&?&‘““‘% ro odlitul Jla 3)90 mur I odd puliie je)8

5

) £S5 dels o basgs 008 piite )35 85 (558 sagp Ko b Vb (L (slales ' yieg e 5-10-3-1
Selr glod |y ol 1)l (S Lo &y )98 ol ol @jsi 9 D Dol e S (65 0l

Al o vty

1. Thermometer



"ok il 11-3-1

e laiS 3 9 IS gilulir el g 03,5 ) S pe 5l 525 (6958 0P8 bl g oS gl doug
23,50 Jole b boloe S 53 9290

oyily &5 (gly 59, - drive shaft 4 ¢ (MOLOr),g54e(rOtOr), 554, 25yl 5> 3 Ygome lajods sl
29590 D95 slgw Cunl (wlo3 )3 y9590 b &5 il 59y Wlgiue )59y Cal Wiged ol Sl Ayl b )1
abaimo )3 5o il b Coial (gl Yoane 0o ol )b 1) )5ig) U2 5 (29l 0 &S 0 g9y
w9 8395 Vb ¢ i S ¢ Sl g JBlas Cas s ¢ JSE 5 el 2 S5 pile e )18
Lyl 29 g calizes glail 4o

Relative centrifugal force(RCF)

(s S dgdin )y placl 4 (Glgd &S pBi o sl (b 98 S0 J 25 9
Soayle o 53 56 93 (1,8 e (sl 5l )90 S9p8 hnogi (sl o sl (Mol ¢ (gt Lo
2)5 dplre 25 J90,8 Aoy lyine |) RCF ol bglbo p 2 g (sl aygly Slid Jols 5 395015
RCF=1.12*10"*R*rpm?

el )l wB S 5 olSas )3 o o5 Skl b GiSp S0 ) esble cues p gl
(0o PR (e I

Gl 488> Jly 53 ye55) 5> S g 1 TPM

Sofe yil 0aS gl (Sl b Ay oS (NOMOGTAM) plS 9055 (59 51 Olsine ) RCF (ppioran

2. Pyrometer
1. centrifuge



ordigm 5 oo olKiules]

5825w el

2513 3929 (Sile] 5ok 3l £95 3 Jgons oo

Soie 3l 139 =3 1> argls y5ig, b o il =2 (8l y5i, b Gk sl

P8l )59y b Gok ol

2 ol 85 i 4y 9 X5 ySe 518 (8l CupmBge ) o il plid 4 diged ol Sl)b
IPM=4000 RCF=3200Xg 13,15 W jois 5los 2] 3.5 a0 51,5 (s390e clo

13 4l 59y b Saka b

&9 otk (Ui dses yyme 2> SO B 25 Vgass) (w0l gl o ) diged g5l sl g
iw)ld g ¢ MiSee M5 (668 (slo S ajgds il

.RCF=5600Xg , rpm=7000

o Ll gl

€233, 500 030l g ( Jsbs (sladgge) Mio) oo 1 ols iy 13,5l yulas ol aslio by &
Y ol dlse g blug acs (3 wald 5 Cme eSS @ Sl Jstysle g9 ol LK
Seou bl

.RCF~175000Xg , rpm=100000



' 5)Us, 12-3-1

w9l Sy 5l P plgie ot cpl SaS
KoSy pizron.d)S (gilwlis 1l plo b sols Slgie
Byl Sglite ber a4 glo 93 slotee aluwy o
ol oo aulsd jd dlusy opl la)S (gl |,
ol Il 0, Rhe plonl W cov aulp S gds
S5l gex pegatce b ol ploat Jold ol
ool ol 35S g i b o2 by le b Dl
leasly g ol (gt ¢ 3 3)00 gl diged b iges
i g 4 oS 1y ol bys 48 a3 oKiws

Syl b as oM cany liSo ey (gt yld> 4 Slis ol gl asre 5 AiSie Dy Wbo Jla]

Dgudun gl S L g 5 ol (Sl 20 o ple b Pl giluls el Ll jLis

apH 13-3-1

eald 232 S g te PH O GGPH 595801 S5 0015 529 (ol 532 aw PH (6525 051l o S0
s 02138 o] Joo 5 dulie 23 51 1y Jsreme [H'T b sledglone Jonsilty « 95801 Lo oS
ol 9 0aiS elest glo b da MiSe (605 03l uil3) e w3 polee puily8) el @

(5 o) ey Sy o PH (B21 JS5)255 JolS PH s b 555 a5 IS0 Spsanl (iuslio

1. ROTAVAPOR



Siorel gyl i niSee s PH polie & 1) Juo dess g 5y SIS &8 cansl (S0 580
Sl w3 Sy o 85 el oS ulusl g (uil)dy o dond 9 0 Joli & ud oS po (slag Sl
o1 dbls] polae [H] b Jslowo abuwgy a5 5l (655108 (g5l i3y sl o g ool 435
Jo o AiSe ol)3 1) 6yl ilB) Jesly 9 col ol pglre Jolone 5 558108 e iy o
o) aed slis iy o5 Conl (olayd o gl (05 65 08l sl s das) 0aiST ol
poles [HT L Jolons S5 dlwgy &5 sl (o0l (gl (i) o o & ilie Casl 005 Sy
23 PH 395501 aSilej iSon ol 1y (6l s slié 51 sdaw 3 cob slajlly 45 el o0 dbols!
8y 0aiiS ol (gl s oLt o )3 iilty 93,Sse 55 dbgt 365 65 05l b 45 Jolxa
s Ly oS oluo] (oola g sl 515 o (sladlily goameo sbl L5 Jslowo o5 313,50
So Josly OUMB) adgine oo cplunl (il 3y Joo das 5 ol aded Lis (218 aw )3 5y
ok stumlie 39,580 ¢ 0 (5,8 031 7 PH L 5kl 3l a8 S17 4l pH e 4 2y Lo

Dgidine ws il 3958l 61" Zer0 POINt™ pb L &S .xlgsu |y cdy Lo oo T o]
oo PH S 5o [H'] i b coslize (2B 5L s 53 55 sl b (b8 (sldlns

S0 (68 0318 Censi 5 y93l8 Al |y ol aseitiol a8 [H'] 5 anis jawseis |y fowily )5 yunss
E=E"+RT/n FxLn(Unknown [H*]/reference [H']);or
E=E+2.3RT/n Fxlog(Unknown [H*]/reference [H*])

(325520 55 ol ly (2 201y 13 5) JUgh oy SSEE
0y el =E
(8.31450xK xmol ™) jis c.b-R

olS sl oy =T



-amly Jsl gleds xSl slass = N

(96,485xVIXMOI™ : 195Ul Jgo Sy (So i8Il L) (o3l culi=F

039 g cdalé=[H]

+30MV 5 -30M V jl jao ahai.ns sl 1) (ZEr0 POINt) jhn akis 39 xSl a8 ol by Jos )
> Gl blos 48 yarag) yao dlads 39 g8l jas Sl g liShe i

33,5 S Gialeg] o 5 olSt jiao s Sl 23 5 oty

1ol 5 Lo lyst

5Wa oyl PH jlade g9y (ostitine 156 Lod ¢ sl canlite B a4 bosiitne yio PH dlisgs o (505
Mmoo 1y (s Ay s oo (6led 5 ¢ 25Ssm 525 PH @5 b (oS 5k 39,550
20 25 (glod > (29580 STl oo el g e (taldl b Sl slod il s
a5, 25 clod ;> PH (ola odgimo plod 3 a6 o5l 4 3B b wib ol 0,8 5 Kl

2,8 aales 135 39 iUl Caudd 20,5 edlatwl  Jglate (slod 3 ST b o asl



ordigm 5 oo olKiules]

Table 3.2.1 Dependency of Nernst Potential Uy on Temperature?

Temperature (°C) Slope Uy (mV) Temperature (°C) Slope Uy (mV)

0 54.20 50 64.12
5 55.19 55 65.11
10 56.18 60 66.10
15 57.17 65 67.09
20 58.16 70 68.08
25 59.16 75 69.07
30 60.15 80 70.07
35 61.14 85 71.06
37 61.54 90 72.05
40 62.13 95 73.04
45 63.12 100 74.03

9Taken from “Basics of Potentiometry,” Meirosensor Electrodes, Theoretical Background (htip:/iwww.
metrohm.com) with permission from Metrohm Group.
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1&lia
Web Site Resources

Federal Government

Department of Health and Human ServicesCenters for Disease Control and
Prevention (CDC)www.cdc.gov

Department of Health and Human ServicesCenters for Disease Control and
PreventionNational Institute for Occupational Safety and Health
(NIOSH)www.cdc.gov/niosh/homepage.html

Department of Health and Human ServicesNational Toxicology Program
(NTP)http://ntp-server.niehs.nih.gov

Schools Chemical Cleanout Campaign
(SC3)www.epa.gov/epaoswer/osw/conserve/clusters/schools/index.htm

U.S. Consumer Product Safety Commission (CPSC)www.cpsc.gov

U.S. Department of LaborOccupational Safety and Health Administration
(OSHA)www.osha.gov

U.S. Department of Transportation (DOT)www.dot.gov

U.S. Environmental Protection Agency (EPA)www.epa.gov

Other
American Chemical Society (ACS)www.acs.org

Council of State Science Supervisors (CSSS)www.csss-
science.org/safety.htm

International Agency for Research on Cancer (IARC)www.iarc.fr
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Laboratory Safety Institute (LSI)
www. labsafety.org

MSDS Online
www.msdsonline.com

National Fire Protection Association (NFPA)
www.nfpa.org

National Safety Council (NSC)
WWW.NSC.0rg

National Science Teachers Association (NSTA)
www.nsta.org

Safety Information Resources Inc (SIRI) MSDS Collection
www.hazard.com
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The Groups

i 2
1 2 -“_ ~«—— Symbol 3 4 5 6 . _.uo
3 R 5 6 7 m 9 | 10
Li | Be b B|C|N F | Ne
7 9 Relative Atomic Mass 11 12 14 16 19 20
1| a2 13 [ 14 |15 | 16 | 17 | 18
Na | Mg Al|Si|P [S |CI |Ar
23 | 24 27 | 28 | 31 | 32 [355 | 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|Ca|Sc|Ti|V |Cr(Mn|Fe |Co| Ni |Cu|Zn|Ga |Ge |As |Se |Br | Kr
39 | a0 | 45 | 48 | 51 | 52 | 55 | s6 | 59 | 59 | 635| €5 | 70 | 73 | 75 | 79 | 80 | a4
mq ma 30 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | S0 | 51 .m» 53 | 54
b|Sr|Y |Zr INb |Mo|Tc | Ru|Rh | Pd >om Cd| In|[Sn|Sb|Te | I | Xe
85 88 89 91 93 96 ma 101 103 106 1 12 115 119 122 128 127 131
55 | 56 | 57 [ 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 81 83 86
omwn_.n_.:qmizoon=3>=_um=wwm_ww»u,xa
133 | 137 | 139 |1785| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 [ 210 | 210 | 222
—mqu. zar >ww" Transition Metals
223 | 226 | 227 q
A
Halogens

Alkaline

Earth Noble

Metals Gases

2 59 60 61 62 63 64 65 87 68 69 70 71
Alkali Ce | Pr | Nd |Pm|sm|Eu|Gd|Th |By |Ho | Er |[Tm | Yb | Lu
Metals 140 141 144 147 150 152 157 159 162 165 167 169 173 175

90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th|Pa| U |[Np|Pu|[Am|Cm | Bk | Cf |[Es ([Fm|Md | No | Lr
232 231 238 237 242 243 247 247 251 254 253 256 254 257




