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1 Siz "Start Command” v er i | dbgak| cogisizadizn bk ¢t g ¢tb i tapker
bitrmok ¢5¢8aat vaxténéz var.

1 Sizi mmioypistonilon  t ap K ér & g osaniz, lakimkll aTyaak ériél] éndan bes
mosibhot g°r ¢l ¢r .

i B¢t ¢picobbnvbocavabl ar i mt amozodp t kuat juél zmuakr é mogtifiaa f i g
goibomip ay d é kidbky az €1 maGaévdaébr . qut ul ar ¥az & lgavablari nd
giymotl ondirilm pypcok.

1 Qaral amaya ehti yaomobeiznivrar & @ax aedniNizarmanli & i f
k i , origph salolor xaricindbh e - b diymotlendinim pypcokdir.

1 Bu i mt aobmnén ngi |l i s ydl béa pdpeanlsuk é/lamadg aml am é
aydeéenl ak ddobomabibg - ¢ n t

1 C gor Si z | a b opyyentsbobdonytmknedok nsipyirsinizsd (tualeb - € x ma q , S
i -DknvD yaxud @l y a n a bktmbgodil) tvu zamanm¢, v af i q k arlaloratariyal d e r ¢
nozamt - & z i ybnegaokalir.

1 K K ma s an & okt mroflorg, boraorild mpgsodilp t apk ér € q Zadmaneéeé
edilmomolidir .

1 KChO gaydal ar éeonlashi ] uk gihygtenbisinizEeTohal psiklik
gaydal ar éneé pozar sbeRniémi nylad maoaa dair i ¢ g R? mmc aq:
xobor dar | € qdampbon wolnmghkaz liisk qayda pozuntul are | ab«
b¢téen prakt 0balial imeatoEizomoad. a n

1 Kimyovi maddlor vb laboratoriya tv azi mat | ar & y a brimé ediimtdonr i n c i
doy i Kk mtok,ryenisi ib pvbzlonocok vb yenidon  d ol d ur ud hercba gadi® g1 anv 40
i mtahan bal éndanotlrbéal .-axardéebmaséna g

1 Npzamt -Siopk o ma nd a s éqiqdoeviol xo8oD d d r beok.g e d

1 St op k o wailonkianisd&h a | I K1 i ni zi Bt dogigpwyadahaazuré s é n ¢
m¢ dtdiwvbya yazmaja son qoyul majmaossmbob placagk t # k i mt a
1 St op k o nverilbioh ss@ra laboratoriya@amt - i S i yaxénl akéeb c.
imzalayacaq

1 Hom mozaot- i pm dbSi z i mzal adégdan sonr a bwmfinoi mt ah

goyun, nohsul wT L C  blo®inizihbirlikdp giymotiondirmp ¢, - ¢phvil vterin.

Laboratori yabtohd ypskadik ar & v

i Si z | abor at or olisma vbxoanluant €y agxeaysi éhn@gz €bradjélr a maAyy a
tamamibay aj € aP rod d &ohdir.m

1 Labor at opoyoikon dohapkoh kgsk z | i koingvoy la¢ Kli bbor i gf ak ¢ k
Kont akt | ipypnzal aré geym

i Laboratoriyada yepk vDi -Dkn ol maz . o/erin@.é za 1 caz

i Y al noBzbt ut udramdp ik Byli n . K KD ¢ ynarmii n orimksoligoe r | sax| ay é
i NDzordD tutulmayan oc r gpbn a par € | ma sedilmia Toc c@olzi N apar €l ma
he- bppi Kk Dighveylmir.
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1 Kk ma spaynaé ohdymxvt © k ¢ | m¢oK, elbomp/seél n mék € K € R todl ar é n «
tomizlpyin.

i ¢ i onknin voya odolopnmbn i n gar Késéné al maq ¢ Dkddn b¢t
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Bu tapkér eogll aIrldar ¢ akikdor mmpt gkt hivs s yi
go°t ¢r ¢l ¢ roifaddbgnssedmiork 8 amsB h ngv ¢ n

boralor
buraxeéel mékdeér .
Avogadro's constant (Avogadro sabiti):
Universal gas constant (Universal gaz sabiti):
Standard pressure (Standagytiq):

Normal (atmospheric) pressure (Normal atmogieyit)i):

AZE_4

onl a#libgn
s t s ldmll't

Na = 6.02280* mol'*
R =8.314 J mdf K"
p A 1bar=106Pa

P.m=1atm=1.013bar=1.0134C Pa

Zero of the Celsius scale (Sel 273.15K
Faraday constant (Faradey sabiti): F =9.64910" C mof *
Wat: 1w=1Js"*
Kilowatt hour: 1 kWh = 3.6&106 J
Planck constant (Plank sabiti): h=6.62610°>'J s
Speed of light in wicuum (Kkéfj c=2.99840° ms'*
El ementary charge (El ementar vy e:1.602211v0'19C
El ectrical poogier (Elektrik q¢v P=qktll
Power efftiency : d = PobtainedPapplied
PlanckEinstein relatior(PlankEy n Kkt edi)n ni s b E =hde
|l deal gas egonhlyi:i on (Kdeal gaz pV=nRT
Gibbs free energy (Bbost Gbbs enerjisi): G': HT TS )
PGA=T RTInK A
QPGA=T n F EcelA
PG = PGA+ RTINQ
Reaction quotiend for a reaction . cecpd
aA(ag) + b B(ag)= ¢ C(aq)+ d D(aq): b X=gT
!
Henderson Hasselbalch equation: Hendersdtasselbalchohliyi p H=pKy+1 o[[—lgT
Nernst Peterson equation: NernBtetersondnliyi E=FE° j—FTI i
whereQ is the reaction quotient of the reduction klalaction atT = 298K, RFTI h@&0.05 &
Beeil Lambert law (BeiLambert ganunu) A=Ul c
Rate laws in integrated for(ni nt eqr al | a k d&anunme
Zeroag der (mtid)f érénceée t [A] =[Aloi kt
First order (birinci prtib): In[A] =In[A]oT kt
Second orotb)r (Kkinci t 1/[A] = 1/[A]o + kt
Half-life for a first order process: tyo =1 2k
. Bel g e
Number average molar malgk; Ui =
Beb e
B," ,n c
Mass average molar mals;: 0 « EU EL.)‘ E
Polydispersity index,:Polydiserslik indeksi, lp = M_W
n
Note/Qeyd
Mol yar qgqeagie/l Bh@enuniftadof mol ar conldentration
1M=1molL* 1mM=10°mol L* 1 OM °molLb
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1 18
1 2
H | 2 13 14 15 16 17 | He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B|C|N|O]|F|Ne
6.94 9.01 10.81 | 12.01 | 14.01 16.00 19.00 | 20.18
11 12 13 14 15 16 17 18
Na Mg| 3 4 5 6 7 8 9 10 11 12  Al|Si|P|S|Cl]|Ar
22.99 24.31 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95
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
39.10 | 40.08 |44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 65.38 | 69.72 | 72.63 | 74.92 | 78.97 | 79.90 | 83.80
37 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54
Rb|Sr|Y | Zr | Nb|{Mo|Tc |Ru|Rh|Pd|Ag|Cd|In [Sn|Sb|Te| |I | Xe
85.47 87.62 | 88.91 | 91.22 | 92.91 | 95.95 - 101.1 102.9 106.4 | 107.9 112.4 | 1148 | 118.7 | 121.8 127.6 126.9 | 131.3
55 56 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs|Bajjszmn| Hf | Ta| W |[Re |[Os | Ir | Pt |Au|Hg| Tl | Pb| Bi | Po| At | Rn
132.9 137.3 178.5 | 180.9 183.8 | 186.2 190.2 192.2 195.1 197.0 200.6 | 204.4 | 207.2 | 209.0 - - -
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr |Ra |5 | Rf |[Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh| Fl |[Mc|Lv|Ts|Og
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|{Ce | Pr|Nd|Pm|Sm|Eu|Gd|Tb |Dy |Ho | Er |Tm| Yb | Lu
138.9 140.1 140.9 144.2 B 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac | Th |Pa| U [Np|Pu | /Am|Cm | Bk | Cf | Es |Fm |Md | No | Lr

- 232.0 | 231.0 | 238.0 - - - - - - - - - - -

R

’ ~e O\

. / 'C e

201958 *ﬁ :

IYPT™?%
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GHStoh| phkesabat | myimiéenéen t
Ktdadp olunan materiallarlaplagpi GHS Dhl @ b e s ab dH-phraset apkér eql a
g°i | mi kdi bnnalQnrléaraeknajnedakél arder

Fiziki toh | plir

DX dprkcedby a nd é r éxbéxarmay e v
Yan &bugarmaye v
Yeeknécé b
Yvoyn § € mar todoteolmdipra sg¢ cokgdi o kdiidIvasit
Y a roijip Bilor; ogsiglxdirici.
etallara korroziyayapbpb ola bibr.

SR 0o U

Saj | amh i glirit

H301 Udulododigirunda z

H302 Udulomidrunda z

H304 Udulohag uyndalal ar B°nla¢g myd g br. | adli & db i |
H311 Dori il ptomasda ehorlidir.

H312 Cild ilb tomasda erorlidir.

H314 Ciddiadr i y a m@ Y bdeaind sbhob olur.

H3150D i ni n gécsmpblarrn maséna s

H317 Allergik dbr i r e a koisDb ofadieré na s

H318 oB° 2zl ¢n ciddi olaraq ziyanl eder.
H319 Ciddi g° mbomgoluc €ql anmaséna s

H331 Tonof f ¢ s zoRpdidiy n

H332 Tonof f ¢ s eabrlididi k d

H333 Nofbs a | drérgetbhilorz

H334Nofbs al dégdayal 4 £tr yma y sipwadbhoo mptmliyireoisoabb ola bibr.
H335Nofbs al déqgda opmolgkkbt. anmaya s

H336 Yuxugptiricivby a b @i pargoypsbbob ola bibr.

H351 Xor pngp spbbpb ola bibr.

H361 Sonochbbz oblujmes ig giPhvcuddur .

H371 Orqganlaramrpr vem bilor.

H372 Uzunng, dotli vbya Dkrarlanan isiri ilD orqanlara eror verir.

H37 3 Uz dlivoya tkdar osimmor uz g al d é gumbavermbiipg anl ar a z

Ekoloji toh | plér

H400 Su organizrot | ¢, © zohorlidir.

H402 Su organizmok i coFDoridir.  z

H410Su organizriori ¢, - ¢ N u zowugalan gftelddr ilD- o ohorledir.
H411Su organizndr i ¢ - ¢ n pgalam effekgrdl oizohorlidir.
H412Su organizndr | ¢ - ¢ n pgalam effekgrdl ozororlidir.

51stIChO 7T Tpc r ¢ b i Kmt ahan 6



Kimybpvi maddplor

B¢t én

tapkeér éql ar

¢-¢n

AZE_4

Kimy pvi maddolpr

K< alpnib

GHStbh | ptke s a b a't

Deiodl ak mé kK s u
- Yumaq butl k a s @ask a

bottle) (masadh DeionizedWater Toh | i deyil
- Plastik butilka (bottle) (masa

- Plastik kanister (hood)

Etanol,yumaqg buil k a s(&ashd a

bottle Ethanol H225, H319
Ajoriab mos B0O mllik Wine sample H225, H319

kohrobarpngli plastikbutulkada

Plt apkKérejé ¢-¢n

Kimy pvi maddolpbr K K chonib GHStpbh | ptke s ab at
4-nitrobenzaldeid, 1.51 gkphroba .
mon g | bgakda K 4-nitrobenzaldehyde H317, H319
H225, H290, H304, H314,
Eluent A, 20 mlk D gabda Eluent A H319, H336, H410
H225, H290, H304, H314,
Eluent B, 20 mlk » gabda Eluent B H319, H336, H410
Oxone (kalium ‘
poroksomonosulfat duzu7.87 g Oxone™ H314
plastik butulkafa
TLC ¢ - &-nitrobenzaldeld TLC standard H317, H319
n ¢ mosin
P2t apkKér ej é ¢-¢n
Kimy pvi maddolpbr K K chonib GHStph | ptke s a b at
1 M kalium tiosianat mhlulu, 20 KSCN 1 M H302+H312+H332, H412

mL plastic butulkada

0.00200 Mkalium tiosianat
mpbhlulu, 60 mLplastik butulkada

KSCN 0.00200 M

Toh | ofj Keyil

1Mpex | or at phluwurl® u
mL plastik butulkada

HCIO 4

H290, H315, H319

0.00200 Mdomir(111) mohlulu, 80

mL plastik butulkada Fe(lll) 0.00200 M Toh | oj deyil

0.000200 Mdpbmir(lll) mphlulu, 80 _ _

mL plastik butulkada Fe(lll) 0.000200 M Toh | ofj deyil
0 3 ;

0.3% hdrogen peroksidnphlulu, 3 H,0, Toh | o deyil

mL kohroba on g | Dbukilkada
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Kimy ovi maddplor K K chonib GHStoh | plkes abat
0.01 Myod nphlulu, 200 mLgphvpyi | H372
plastik butulkada 2
0.03 Mnatrium tiostfat mpohlulu, 200 . ,
mL plastik butulkada N&;5,0s Toh | o geyl
1 M NaOH nphlulu, 55 mL plastik
butulkada NaOH H290,H314
25Ms ul f at pbluuy8amlLs U
plastik butulkada H,SO, H290, H315, H319
0.5 Mkalium yodid nohlulu, 25mL
plastik butulkada KI H372
Kalium yodal tpxmini 100 mg (iodiq KIO 5 H272, H315, H319, H335
k ¢otyla z €), kagealyla
Ni k a shiula (Starch solutiojy 25 Starch Toh | gj Heyil

mL plastik butulkada
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KDX s i a v a dPareohat eguipaent) (

Mi gqdar é

Pipet doldurucuRipette filler bulb

Toh | psiklik eyroklori (Safety goggles

P

fiOrganic wastedk i miploi miakl i1k ¢ z v i
S-¢n plastic butul ka

Ka]j @smalldr Paper towels

15par - a

Hpssas salfetkalaPfecision wipers

30par - a

kpatGmiula ( (B°y¢k

kpaomiuld ( (ki -i K

Saniy® o (Stopwatch

Kar anPdnaik (

Pozan Erasey

Qara glom (Black pen

k ¢pk| a b | a rolpbmg (Feg-tip pen for glasswaje

Xot k &Rulen (

N I

Payl ak él alar(Sharedequipredjq

Mi gqdar é

TLC vizuall akdeér Viaasiéa
TLC visualizatior)

Hor laboratoriyay& pdpd

Kolorimetr

Hor laboratoriyaya ®dbpd

c leoklpr

Bet ¢ nor{S, M, L,IXL)
labor at ook i y enistybhn

Buz qgabeé

Hor laboratoriyaya Iodpd

Plt apKér eéj e ¢ -¢n

kDX s i a v a dParsohat eguipaen) (

Mi gdar é

Laboratory standwith: Labor at or kKt a
- Clamp holder with small clamipk i - i k t
- Clamp holder with large clampb © y ¢ k t

Erlenmeyer flask with groungint, 100 mL/100 mL-lik
gal en k!l i fl Erl enmeyer

PPN R

Erlenmeyer flask with ground joint, 50 80 mL-lik
gal en k!l i fl Erl enmeyer

Reflux condenséBoyuducu kondebsator

c e

(]

Hotplate stiret Maqni t gézdeé

p
Crystallizing dish Kr i sieéaimlaak ab
é

e
Magnetic stirringbdr magni t qgar éK

de

Suction flaskFiltriobobk ol b a s

e
B¢e¢chnerwiftuhnmeulbber adapt
Buxner qeéefé

N

Zipped bag with ®ieces ofilter papef b a] |D8
pdd kajéez filtr

Petri dish Pakkias é

TLC el uti on c¢TL@ euisa chambera

Zipped bag witl8 TLC plates (with fluorescence
indicator) labeled with Student Code

R Rk -

TLC graduated spottefm the Petri dish)/TLC
kapilyarlare (Petri - ak

N

Plastic tweezerRlagik pinset

51stIChO 7T Tpc r ¢ b i Kmt ahan
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Glassrod k ¢pk u b u q 1
Graduated cylinder, 25 mL 1
Beaker, 150 mI150 mL-lik stbkan 2
Plasticpowderfunnel pl asti c qeéf 1
Disposable plastic pipett®irdofplik plastik pipet 2
Amber glass vial, for TLC sample, 1.5 mL, with
stopperlabeledCandR/ TLC ngmurg - ¢ n, 2
hocmli, C vb R etiketli kphrobarpngli k. H ftakon
Preweighed amber glass vial, 10 mL, with stopper, 1
labeled withStudent Code
Magnetic stirring bar retrievBvla gnet i kK q a 1
getkrmalbaeauobuj
P2t apKér éj é ¢ - ¢n

kbx si  a v a dParsohat equipmen) ( Mi gdar é
Hocm pipeti {/olumetric pipettg 10 mL-lik 1
¥1 - ¢ praquadd pipeflel0 mLlik 3
¥ - ¢ Elaquadd pipee5 mlL-lik 3
SénampiK gk ¢ hestkubestandv  ( 1
S® a q psk(lest tubg 15
Sénami K gk ¢apagiae(est tmbe stopper 7
Kol orimetr ¢-¢é6n kegvet, >
(Colorimetercuvette, path length 1.0 ¢m
Stokan Beakej, 100 ml:lik 2
Bir istifadplik plastik pipet Disposable plagt pipettg 15
P3t apkér ejé ¢-¢n

kDX s i a v a dPareohat eguipaen) ( Mi gdar é

B¢eret bdluda marcat a llaboradoryistand t
with burette clamp

B ¢ r Butette( 25 mL-lik

k ¢y € f

Erlenmeyek o | bEalenmeydr flask 100 ml-lik

Erlenmeyek o | bEalenmeydr flask 250 ml:lik

Stokan Beake}, 150 ml-lik

Stokan (Beake}, 100 ml-lik

Hoc m k o Vdumetrie flagh, 100 ml-lik, gapaq ib

Hocm pipeti {/olumetric pipettg, 50 mL-lik

Hopcm pipeti Yolumetric pipettg 25 mL-lik

Hocm pipeti {/olumetric pipettg¢, 20 mL-lik

¥ - ¢ sGrdduated aylindgr@5 mLlik

¥| - ¢ sGrdduated aylindgr@0 mL-lik

¥| - ¢ sGrdduatediaylindgr® mL-lik

Tok istifaddlik plastic pipet Disposable plastipipette

Parafilm

[N
o
o
N e el L L L L L LS L T gl L
-
1
o)
%)
)
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Tapké sSual ¢exen Safl g TLC P1.1 P1.2 ''mu mi
Pl T hoint 12 12 8 2 3 37

' mu mi

in 13%-i Bal

T ap K €1l Higobénhzaldehidin iy a k ak$idipk npsi

Kalium peroksomonosulffOx o & &k s i dddip,k dieeduk si ya od wlinfdautqad a- ewrr it
reaksiyada hpbpl | eaddtaods uk igrair éik €1 ief, ya miimyi a éekl avl ohjpil |teodh Icg

Sizin t a p «ikobenjaldehidire oksitliok msini hoy at a kke -mplrsutu  yenidbn
kristall akdaeéuenttoagni T ogegnakylvpsTLC istifadb edorok mbhsul un saf | é
yox|l amaqdeéer .

Qeyd: Et anol beluentou | ilanviel aul vantdé oq gyeErég amail cé dwears t e

Kkapar €l masé

l. 4-nitrobenzaldehidin oksidlbkmbsi
1. 20mLsuw5mLetanollpar éekedeéer én.

2. Magqgnit gar ekdeéer éc élnteml-lik ngaagl néent fgroundkioait)l )Erlenmeyer
kol baséka-(flask)

3. SizpverilbhhigWdni trobenzal dehi di k &+ i jleminpeoyws r k o
hazdeea]l awean o | qgar éképagmezin. Ehbmamegeéer ioodtabddseéeneé
bokidn. Qagéekékédér ma,] as comanedizayyeérni 7.87giOk 0 n oD edin.

4, ¢ ks soyuducunu (kondensatoru) kolbayakidin _( #kil 1-pb a x &M AR.DI M kar t ér
(HELP card)gal délraébnor at ok yai k%mybuq éa-€mda&q c&neén ter

nizamlamaqg ¢(-¢h yaxénlakacaqdéer .

5. Reaksiya gar éogaj @aé ma ly mkdaseyadooddafkondemnsatorjor
saniyodb b i r damceée marpkaeakkiyag d e @ s €] € mpag ay a \a @indgye
m ¢, atohdo davam etdirin

avyrtt Ofl YL

——

s |

‘ﬂ

Kpk 1 1 1. Pk $r sakesdyauqialr kéj @énén qgéezdereéelr
51stIChO 7T Tpc r ¢ b i Kmt ahan 11
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6. Qé zmlaénita y an d@& zZzdéer n@aarnéakikeea@aksi ya qa)qiqéKéjel
m¢ ctothdo s oy umaj a . Soara reakgian q ar @risigdp eunvebuz— gar €
kristalIaKd[ﬂdmadamal@cEqmmsovveurnhaq - ¢én x| a

y én

7. Buxner rgaj egakumt k obtkibZaypldgax)ki { kk t oslog & @t vasi
borkidoobk v.akum f il traws guwua. YARD] Ms uknart énézél BIEER
Laborat ak-iiysai kyamweonl axwaclkagl wanén v akkedarkdir. g o Kk ul n

Biichner funnel [Buxner gifi)

Filter paper (filtr kagizi)

B Rubber adapter (rezin bogazhg)

iy
A

Small clamp (kigik tutgac)

N

-- Vacuum
Kpk i | 2. Vakum filtirasiya qurjusu
8. Filtr skibi &€ z@d@inn ol un ki, o BWwhxmBEgrcegéef énén

9. Vakumu omompoasnls us penzhimaeaBex e er t § & Hi#trdoagalan
maddbn i d e i o0 nbba kr méoieehmalcayuylun (bn  a dofp 204mL su ilp).

10. Reaksiyamh s ul unu g uonuf dogggfilirgd b s ax | wdadhansonraakuum
mbnboy i ni_ . &y é ipatetrk istifadb edorbk mbh s ul dan «kpat exbkiltb mucund
hocmlit ¢ mool g | orindg&Z  y a z & Ip flakoka kke¢; Kivm sorma flakonundp_a | & moyonu

t apkeér épsiadnistifadoeétroih | sss@a R l.ay én

11. Qal an  bogkthigsoni 50 mLl i k qgal én -jont) Ef |l enfhgyewundol
ke-irin.

12. Filtratii Or gani § a wa RimE & kK, fnasiyakolbssreépBw x ner g é&f éneé

suibyuyun.Yuduqgdan sonr ail Qriga&niic ewaasntod du¢ywaaz €1 an qa

Il. Mphsulun yenidbn kr i st all akdér él masé (recrystall.i
1. 9mLsuvb2l mLetanolgar ékdér én

2. 50mH i k qgal én kIl i f 1l Er | ohaulomeygredn k rkiod thalsléadad
hoy at a kBuhwmnnkgkd %-0p g °csilbn g a y n a masun@gua eyhisini qurun \p

mi ni mal mi gdamoddras ul &z a moidifadg adm.&rkAERDEl M kart eneézé
card)ga | d &@rmem at ook yai k% opque zae-dneaqc Emén tampenr at ar

yaxénl akac agakante .n slad D& m damdyuu/ xeatr aénsoéblavopdir. € K €] é n é

3. Mph s u | kri sonallFldedneloicbary j sn pr oop@tdaodk Bokier h
hisoni vakuumdafiltrl by i n__ (.sK¢j z- ¢pekkgldak istifad edorbk mbh s ul dan kKpat el i
g° orgkd.5mlicmlit ¢ mag | orindgRz vy a z é bffalora k e & Kvosonma flakowu
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baj] | eppreina p K € r € psiddnistifadbétroh i ssa rl.ay én

4, Tomizlon mi kK (s af brlamadidnri ebtipdpekedunuzly a z éflakodak e - ivp i n
flakonub aj | .ay én

5. Filtratéfi Or gani ¢ wastlkok aylacaédn an YARDBAM kartéenez
gal dBEabaoar at ok-iiysai kkam d e nbsag tl ogrrugng syuayxuénnul ak ac aqd

1. Mphsulun TLC analizi

1. TLC kaméeltGau@om &hamberh a z é r. Hany éan k a rmeninan r0.6 ant
h ¢ nd¢orA ejdnt ilb doldurun. | or i ni Petoba]-laakyk€amsn& r ah én at m
eluentb u x aifpldadnraés @ hmgih.

2. N¢g momi_zin h az 8imlTalnOna s & a (fdCado tSek i mi aldmianer)
etiketbn mit k, nroh g | ip flakopda4-ni t r o b e n z a bsidimgdim @unun Ramaouvol
-irnmohsul unuzun kosini {(flkkon) vo yemdgnmuknr i st al chsaulundz&ir € | m
(flakonR) iki m¢ ®ti f roh g h b flakogayerlok d i r miHord | M-I dad ry, ankolorirholl

etnok ¢- ¢n onlaré ¢zorinbl ml etanolplavp edin.

3. TLC & vm haz éKaraannndaaskédpaedrokil°svbhiifnadak aj] és énd a
y u X abba&d a otjnigstart kne)dpgiq -pkin vb3 n ¢prgu rz, n ploni $eyd edin omsl ar e

( Kl ki mStartirgdnaterial)C ( - 1 roksuli Crude product) » R (Yenidbn kristalla k mé k
Recrystallized productplaraq kokil 3-dbog°s i | di yi Ki mi g e ympbfdoe®dzi n .
kodunuzuy a z o x a r é drefdp soaigtifadd etdiyiniz eluentbri y a z (EBtuent A vb ya

Eluent B). Kapilyarlardan istifadh edorok | oA v horingtr ¢ -  pni yemok i i vpisifadp

et di yi ni zq &raéx d &naigaoiadiug. v

Student Code Eluent A / Eluent B
AN /
N ¥

lcm¢ S C R

kpkil 3. TLClI °ppphi n hazér | anmaseé

4. TLC anal i zi. Plaspkapinget wemsil®@ TLC bn°%ivhel uent kam
verlbk d nwvog & i ni Petofir t Edwlea gobimy dl xPavr etsxmdinbrdlasma Kk aj €

h ¢ nd gagodoréggya | x measo@Ein Rinset vasisilbl ° onik € X ar € ar a maleekienty as it
frontunugeyd edin wl ° pnithavadagurudun.

5. TLC Iofrim¥izual i z a sTiLyCa sb&i v hy, mu nodooil satni fuavd | ampas ér
goyun. Koeg 1° aong, ch & gokolprihdailbypa | . € n

6. El uent i NnOr gaméic gualsd etd®  ar .é

51stIChO 7T Tpoc r ¢ b i Kmt ahan 13



7. B eluentiibdpl, 3,4,5, 06

8. L © Iblorinizi kodunuzy a z €gdakatgégeyun.

51stIChO7T Tpcr ¢ b i
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AK aj] éd a k &li) LCeamalizinifinkmticolorinizd u y | doldurun. Bu Siod suallara cavab
vernbkdby ar dém- & ol acaqgdér .

Eluent A Eluent B
R |--===- $---4 F--- po----- J==-=-- ===
S C R S C R

Praktik i mt ahanénmhberio®izn yd a é n laddwa rt aoilbnipra gojule d a
edbcokdir:
- Korisindbyenidbn  k r i s t sh$ul olanxwg @&ndopkodunuzo | a mflakop; K
- ¢, windo kodunuz olanvoi brisindbAvbB TLC| °nphiyerlck di r i | mi kK bajl an
Togdim olunanlar:
Yenidon kr i st atsll a kimé k m
TLC | ° whh I
TLC | ° mBEh I
Kmzal ar

Student Lab Supervisor

51stIChO 7T Tpc r ¢ b i Kmt ahan 15
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Suallar

1. 4-nitrobenzaldehid wyOxoné r e a k s i yappbgobtdme as ¢ zonii nmaadid ul uKk
-DKin.

2. TLC analizbrinizin noticosinobs as | anar aq, ecawabld eddéarkén.sual | ar

1 Reaksi yaneéeogiqetend i ¢ a ¢ @ n a K agrdend ahkaén seel ¢dearhtal y a x K

~

| B

>

1 ¢ i r kohsulun (&) brkibindbm pyyongpdor4-ni t r obenzal de.hi d gar é k-

~

| Doj ru TYyanl ex

1 Yenidon Kk r i srhohsilun éRy @rkibindb mpyyon godor 4ni t r obenzal dehi
var.der

I Dojru TYanl ex

51stIChO 7T Tpc r ¢ b i Kmt ahan 16
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) Domir Kompleksin
Tapkeé| sSual Kalibrasiya tovini P2.1 | P2.2 | P2.3 | formulunun | P24 | P25 || mum
P2 pyint toyini
¢mumir pojint 10 6 3 4 3 9 3 2 40
14%-i Bal
a

Tapk &2.kog ab dadkié d

Domir korabdateztezt a p éoh@al émde nt di r & KDidoll(15 mgadtaénl & jo x bmir )uw g d a
nin domir (111)-p oksidik mws i -né&nlomppip gognosinb vb keyfiyypt akd] € d¢kmbsip sbbhpb ola bibr.
Bunabpigre hs atr abd anntomkil@ni giymotiondirmok | az émdér .

Domirin - o x a@ajed egl arénda onun mipgyohaemikn éo |l laa |, o nbeu ru rk
domir(ll)-¢, n t i 8CNiilakorapteksomplbgolmpr e a k s i ymolraur. i st i f ad

Si zi n jd& rngoorienetd on istifadp edorok ve r i | mibk a ba ] npgndD @ mu miomiria
g at e voaigsiamataomir (I1l) kompleksinin st exiometrik torkibini m ¢pyybn etmpkdir .

XcBc RDARLI Q

1 Bu t apszemEexrytd & qilda doait (Bgnp@ulu vo iki kalium tioganat nohlulu

ver i |l.Bhitkidyiaat | € ol un, onlarée qarékdér mayeéen.

1 ADb s or b shuwlaahazeé rml a rsah@lgsdaédan gec olmayaraq - ¢ n .

1 Kolorimetbe ht igalcé@uw] u hal daqaH HIl&rbékraa tt oémni-€y &di k S in z
kolorimeter gtirocokdir. Bu kolorimetr 15 aqigp orzindb si zi n i Xtiyar énez
Labor at ok-iiysaiz k Bitimdikdon w ya 15 aqgigp bitdikdon sonra onu geri alacaggor
hominanh e - b i r shhostobmezsameg ir ambs igy a Hblavs eebopidDr.

i N © \tbsphifodbk o | or i mdit ma t¢l-mijim. g° st

1 Bu tapkeéer éqdmy aklonl éopfpihpn-efoidl5 cbgigz olmagla istifadonizp
verilocokdir.

51stIChO 7T Tpc r ¢ b i Kmt ahan 17
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Kolorimetrin istifadps i ¢, Dlgnatlart

Absorption/transmittance mode-a bsor bsi y a
rejimi

Display-
Ekran
Wavelength Orientation
selection-d a | ] { scheme-istigamot
se- i mi pP—————————————————N ‘ sxemi

14701525570 590{605) 626 660

Selection wheel- =
se-Dmar Xxé )

Cuvette tank-

K¢ vet psb®°

OK button-OK 62
d ¢ ypsi

1 Kolorimetrirozetkayag o K u n

1 i A b gtiono rejiminin s e- i | di y i ador ely deyiltp,asyeébnma r Xselecéon
wheel ) 0Abs af pnrq@érimonsdgolonogpdor - ews omma v@dni d g ym
basén.

1 Sebmar Xeeéection wheel) arzu olradfa@&amgéraéiea
xptlor ompblpgolonbgodor - e VK rd g inn® b asén.

1 Tpxmini3 ¢ m h Hpapdogm ¢ o agynbhisilu (blank solution)ybnid e i on | alx mé K
dol dur ul miCkvett& tamkenad iyerbk d i Diof r u ot $ t i syeadighotlik adun

(k ol or i noendokiiistigamg sxemim b a x € pa s strgamtinalpd i r awdp] € dak
baXwwh¢vetagodos onK | em%t bsmnppapp@j l.ayéen

1 SeDbmar x8péection wha ela) é fodnrsompgomidigotomp qodor
-eviosiomrva @Ki mi; ylnaps amdareiSiadetbrok A Ca | i brejiminis @ A © n
vbDOK desyimmi baseén.

1 Ekranda0.00@ O. 00 ) yodoz edpfmnla q

i Tpxmini3 ¢ m h Hpogodogandlizedibn nohlulilbd o | d ur ul nmMQuvwettekapkw e t | |
nayerbk d ivbk a1v e agodors onal én.osKov et glaplaméené bajl ayén
1 E k r a n oribon apsorbsiya giymiini codvblpy a z € n .

Cuvette-Y N @

Cuve Pa%k; ! ] | « @b dzOI ||
YNGSI ! : : : = R «
: | : : R AOP
0| #siy : ! : ! . W -
. ‘ . | istigam#Atini
; | ; ; 31 Aidi
51stIChO7T Tpcr ¢ b i Kmt ghan-——>- 18
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l. kprabdadomirmi q d a rtoyimié n
Bu hissodp, sizp 0.000200 M domir (III) mohlulu vb1 M kalium tiosianatmpoh | ul u | azém ol aca
Kkin apar él maseée

1. Ak aj\wdarai Iodvodeki kimi hor bir msiBbrvaeq i kpopiwlardannbipb olunan
godor lavbetnoklp6 s € msilga K& 1kl ay én

Sénaagi#K ¢ K 1 2 3 4 5 6

0.000200 M

domir(11) mohlulu 1.0 mL 2.0mL 4.0 mL 6.0 mL

LMpex | orat | 4om | 10mL | 2.0mL | 1.0mL | L.OmL | 1.0mL

mphlulu
korab 10.0 mL | 10.0 mL
Hidrogen peroksid 05 mL 05 mL
mphlulu
Dei onl akmég 95mL 8.5mL 6.5 mL 45 mL 1.0 mL

2. S é n a glorink ean goppetorlp (rezin probkalarla)p a ] | avy ¥ aax Kggacraé Kk d ér €
(homogenbk di r i n)

3. 1,23, 4vD5cCis &€ nadpine k,0kmLg a t d IMelarekalium tiosianat ohlulu plavb
edin. 6-c 8 & n aDginD isypleVD etmpyin. S € n a morinkrezin stoppedilipb a ] | eoy@&@mix K € ¢ a
gar éekdeéer é ok dihroimmo)g e n |

4. B¢t ¢n sobmniaghha&zgargda, | atkoen &ati okdo ly ar ikrfent r i a
HELPKk ar tcganlédzéér € n

5. cvvolcb v e r i Dimatdan idtifadh edorok kolorimetri h a z € r (sphifp @8 b a ¥.€é n
Dalja uzunl giuu k. dg g égoymphdilu (blank solution)kimi d e i 0 rkl askunyéu
istifad D edin.

6. 470 nmd al J a uzuonl| Wwjiun dssi@éimi@-don &kyg)kab s or b 2il y g nen e
AK a] émwl@b@nticoorinizigeydedin Kol or i met r i HE&PRktaartmang ¢g-a¢ nd é

Sénaagi#K ¢ K 1 2 3 4 5 6

Absorbsiya 470 nmdp)

S & n a mpindeRe’kin
anal i ti l( ga 16 32 64 96
cFe) | OM

Kolorimetrin kodu

51stIChO 7T Tpc r ¢ b i Kmt ahan 19
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Suallar

1. l1-4s énadpr ikrgikn ab $And)s<inyammdkide-c n anal i ti k qa
a2 | él éqg-panr af i ki ni

0.8

&

0.7

0.6

0.5

0.4

e(Fep+y M

0 10 20 30 40 50 60 70 80 90 100 110

1 Kalibrasiyaxottini (grafikini ) g u r miatitadd gdbcrgyn n i Dor m ° gstee m Ina rve
codvDldby a z € n

Sénaagi#k ¢ K 1 2 3 4

Kalibrasiyaxottini

g ur ma qistifgde ¢ n
edbcpyiniz absorbsiya
giymotl ori

2. Se - di giymotlbrdon istifacbedorok, y u x a roeafikebkl @ z  k a | nitbirpkisvuby a X
5c i s emmirecii F&&'xm  anal i ti k ) eyinedine ] ené ( Omo | L

51stIChO 7T Tpc r ¢ b i Kmt ahan 20
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C(Fe3+)sénamsi5|<_‘¢-|< Omo It L~
bghr c(Fe**) hesablaya bilfmissinizp, t a p k & r & [jsiednc(Fef*a + 50 Gmolh Y istitadp
edin

3. Todgiqolunana jor @ b donk & | g &Kt é mg@lilehneés a b.l ay én

Cm(dDMr) = mglL?’

51stIChO 7T Tpc r ¢ b i Kmt ahan 21
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Il. Kompleksin stexiometrik torkibinin m¢byypn olunmasé
Bu hissdp sizp 0.00200 Mdomir (I1I) mphlulu vb0.00200M kalium tiosianatmpbh | ul u | azém ol a

KKi n | arpaasrée

Bu t aplkiessiadp na b mgndbwomi r i n  q adyydn einpké n¢e- Dmm((l,llg
tiosianat kompleksinin bngindbn istifacb etdiniz Bu  t a plk Imssa@ridae[lﬁea(SCN))]@a *
kompleksinin stxiometrik orkibini toyin edbcoksiniz (koordinasiya suywg ° osilinoyib), a vb b 3-
don b°y¢k obddlaxgiran t am

Bu hiso¢ - ¢ ma g a g € d aohlellarveuilioou  m
1 0.00200 Mdomir(lll) mohlulu(t ur Kk ul g @) é 1 me K
1 0.00200 Mkalium tioosianat mhlulu (80 mL)

Kk mas amél € @ ¢pirgikrezin stoppetklp, on |l ar @aqyuyummaivéeslenglz
pipetiori, spektr of oif koloranetr vo digpv e &z € ml & hesahb etdiy
avadan!| é gbeebilrsingz. i st i f ad

1. Akaj eddack €n ci Irlkas @ né s lksaexiprietek frmuunuspektrofotometrik
° | plomp m pyypn etnoyp imkan veon hocm giymotlori ilp doldurun. B¢t ¢tmnisgr é
doldurmaq rpcburiyyptindp deyilsiz Ak a ] éddéaskt éu r d meubrol, It | § @ sEndd K ¢ K
domir(ll)-¢ N mplay&mea b.l ay én
W
w&A

Sénaagi#k ¢ K 7 8 9 10 11 12 13 14 15

0.00200M domir(lll)
mphlulunun bcmi
Ve / mL

0.00200M kalium
tiosianat nohlulunun
hocmi Vsen / mL

Domir(IIl) -¢, molyar

p a y(re")

Absorlsiya(470 nm
dob)

Kolorimetrin kodu

2. Sénadoinkbgmoh | u lhlazrég. Bgy ¢ n sornia qh &z, &r ol duqgda,
k°pkh-imi rkibl ori metr. al maq ¢-¢n HELP karténeéeze

3. c vvolcp verilmi wlimdtdan istifadh edorok kolorimetri h a z € r (sohifp @8 b a ¥.€é n
Dalja uzunl guu k. dg i @mymbhinlu (blank solution) kimd ei on | a kK mé kK
istifadp edin.

51stIChO 7T Tpc r ¢ b i Kmt ahan 22
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4. Bu dal j a uounlbuijrunsebeadoka lgoh Ky klad s e®m b sCily-assné.n é
Y u x a r éddyoko koécolorinizi geyd edin

Suallar

4. S é n a glorinkbki kmphlullarén absorbsiya e é (A-naé) domir(lll) -¢ n mo | y dan pay
x(Fe€hYaséel el e-gkingr afi ki ni

11

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 01 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1

5. Apar dépi ©ripiinnoticolorinb psasn [(FeX(SCN)]®”* kompleksinin sexiometrik
torkibini m¢pyyonlok d i.r i n
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5 | Il 1
Tapké I
Pg Sual Titrlomo | Titrlomo | Titrlomo P3.1 | P3.2 | P33 | P34 | P35 | mum
¢ mumi n Point 10 10 8 4 4 2 2 2 42
13% -i Bal

Tapk®3.kog abén saxl anél maseé

K¢ k¢r d Soikmakda kodservant (qoruyucu vagikimi istifadp olunur. SO,-ni korabablavp etdkdb o
su ib reaksiyaya gmok hidros u | f i t HS®; ovo pratanlar H* pmplp gotirir. Hidrosulfit dp ikinci
protonuru itirorok sulfit SO, - e o bilbrl
SO, + HO=H"+ HSGO
HSO; = H" + SO?

Mphlulda olan k ¢ k ¢ r d ind i- orgisfiod mer saéb d a kpé madiblonlp, mpsplpon, asetaldehid,
pigmentbr ,pkorkor vb s. ilD reaksiyga gimrok P nohsulunubmblp gotirp bilor. K¢kegrd di oksiod
qat ésbrbps té" f o(SGpaB@ vpSB?)wP-ni n qat énidbgotami® nén ¢

Konser vanna ozamt glundr, € | -&¢) nekoi voks¢ul ¢ rid 1okii o K snisda mibrlisota biler- ¢ n 2
Avropa Birliyindb k¢kerd dioksidin maksimummigda® ggméeeé orab ¢, -ngl00mg LY, Dy aphr ay é

kr ab 459 mg Li' m pyyon edilib.

Si zin t aipwd@oné jagabda yodometrik titrtbmbilbk ¢ kK ¢rd di oksiogimn qat
etmpkdir.

KkKi n mgpuaa él

l. Natrium tiosulfatmph | ununun standartl akdeéer él maseé

1. Sizpk ¢pbi tboxmini 100 mgolan saf kalium yoda&lO3z n ¢ mosirverilib. Dog i g bk gt é n
(vi aolinfpbyaz &€l eéb. B odwldpgeyk ediné daké c

2. Bor Kk kali umopyiomdian Imgmé&smdEeieo NIt akmeénkeepspkyd0® n | st
mL-lik hocm ko | b a svélumetec flgsk 100 mLkalium yodat mohluluh a z & r Buanyhiulu .
Sadl andeéer én

3. 100mLlIik Er | enmey e (flask @ k & ja & davaedin:a r é

1 hocm (volumetric Mor pipeti) pipeti ilb 20 mL S mphlulu;

1 5mLl i k ©°1 - ¢pnistifad édonok 5 il katiugn yodid nohlulu (0.5 M);

1 10mLil i k  ©° 1 - ¢pnistifad edonpkd 10 mLsnudl f at phluu(2E My U m

4, Erlenmeyek o | b dlaskd) o & r € K dirizin @air pv{ horokoti ilb-_a | x_a,IParafilenn )

D r tvomn a z eqigpganané d py g k a f eada)axall. &y € n

5. Stokandan (beaker) istifadcedorok bur e t i v er i | ohuluilp dolduous. Dlafvatm| @
garekdeéer ar kol Brals € mcheoidudurtitl bdyih.a sMgy em aon @ qalsae ¢gd a,
damc é mstareharmphiule Blavo(edin vb mphlul rongsizbkonp godor titrlbmponi davam etdirin.

Titrlomp hocmini V-i geyd edin.

6. Lazém odord3 fitrlombpgnorholblorini tokrar edin.

51stIChO 7T Tpc r ¢ b i Kmt ahan 24
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Kal i um yosdat én Kk ¢
(etiketdki giympotiy a 3 € n
Titrl bmpn © msi Vi/ mL
1
2
3

Qobul etdiyiniz V,/ mL

. Yodmph!| ul unun standartl akdér él mas§é@

1. Hocm (volumetric Mor pipet) p i p e tyiilpi, R i kP oon miakw ohlaluthun@b
mL-ni 100mL-lik Erlenmeyek o | b aflas®k a- ( r i n

2. Erl enmeyer (flask)imbhils teosulthtanohéulu ilp titrl byin. Maye angéq S:
al deqgda, 1 0 sthrahmmidulu plavix ealia ¥psnahlul (rongsizbkonb godor titrl Dmbni

davam etdirin. Titrlombp hocmini V,-i geyd edin.

3. Lazém odord-2 fitrlombpgnorholblorini tokrar edin.

Titrl bmbn © g Vo / mL

1

2

Qobul etdiyiniz V,/ mL

51stIChO 7T Tpc r ¢ b i Kmt ahan 25
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[I. I mu mi k¢ke¢erdgdti e kmppgyp@ nol unmas é

1. Hocm (volumetric Mor pipet) pipeindon istifadb edorok, 50 mL kor a 5 mLlik
Erlenmeyek ol b &las®ka- i r i n.

2. 25 mL-l i k  findrindpn istifacb edorok 12 mL natrium hidroksid mhlulu (1 M) plavb
edin. Kol bané ( bl at knk oblidzamald@ovilhookoti ilpg a r & kvd oh azé2a
dogigpd ay an ma s¥enna i caz

3. ¥1 - ¢ s pnlistifadoledbipkn5dn L s u | dswanohlulu (2.6 k) vo birdofolik istifadp
¢ - ¢ n plastikaipetcn istifadb edorok thxmirpn 2 mLn i kK atar¢hanph(uls blavb edin.

4, Erl enmeyer koo kabiE nokypodgohldublEok ) az € boddy | szann i y

g a | a nongomoodolomp godor titrl byin. Titrlomb hoecmini Vs-i geyd edin.

5. Lazém odord-4 jtitdommmorhololorini tokrar edin.

Titrl bmDN © DS V3/ mL

1

2

Qobul etdiyiniz V3 / mL
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Suallar

1. Natrium tiosulfat mh | ul unun st andart lvaxd érsélsma srée azkasn
pms al | a ktdnBymiégylam&n .

2. Natrium tiosulfatmoh | ul unun mohgsablayé&hm) §oéatopn mo
M(KIO3) = 214.0 g mof-dur.

C(82032 )= mol L !
Pghr ¢(S03* § hesablaya bilfmisinizpt a p k € r € | dsind q(BD:’af a 0.0500msl (*
istifadp edin.

3. Mohluldak|wyadumasabbBhgan.
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c(l,) = molL*
Pgpr c(l,) hesablaya biljmisinizp,t ap k & r & ] dsndq(la) E @.00700mokLY istifadp
edin.

4, Yodlo vDk ¢ k ¢ r d SiDjiaorkassiédn dm b &k ksnssd i éax ordiying | mé K
y a zvenmzorpa | lin, k¢kerd di o8 igobor sksido€ iart. i onl ar éna

5. kor abda Kk¢kebhgdt gn ok mia lkgotgéantéénl el niouding mg ey /
liter)h e s a b aM ¢aky¢ernd. d i o k s bsidMi(SD,) =6d.1 gynaof-dirk ¢ t |

Cm(SO,) = mglL*
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