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OnwrTa ynyrcTtBa

° OBa KBMXKHUIIA CaApKU 28 cTpaHUIIa.

° I[Tpe modeTka M3paje NMpaKTHUHUX 3aj1aTaka Ouhe qara komaHaa 3a yntame Read. Mmahere
15 mMuHYyTa 12 MpouYMTaTe KEBIDKUILY ca 3afamuMa. Y TOKY OBOT MEpHoJa MMaTe MpaBo caMo Ja
yHuTaTe; HE CMeTe MUCATH HUTH KOPUCTHTH KAJIKYJIATOP.

o MoskeTe modeTH ca pagoM Kajaa ce nsna komanga Start. Ha pacnonaramy Bam je 5 caTu 3a
u3pajay 3ajaTaxa.

o Moxere na paaute 3agaTke OWJIO KOJUM pEIoM, ald ce MNpemnopyuyje Ja ce IOYHe
3agaTkoMm P1.

o CBe pe3ynrare U OJroBOpEe MOpAaTe€ YUTKO HANKUCATH XeMHjCKOM 0JI0BKOM Yy npeasuljene
npocrope. OnroBopu u3BaH npensul)eHuX mpocropa ce Hehe onemuBaTH.

o AKoO BaM je moTpebaH namnup 3a Bexx0y, KOpUCTUTE TMoJiehuHEe JTUCTOBA KIbIKUIIE. 3alaMTUTE
Jla HUIIITA HANIMCAHO BaH npeaBul)eHnx Mecrta Hehe OMTH OLlEeHUBAHO.

J 3BaHMYHA CHIJIECKA BEp3Wja OBE KILIKHIIE BaM je JAOCTYIHA Ha 3aXTEB M CIIy>)KH caMo 3a
pasjanimbaBame.

o AKO je moTpeOHO Ja HamycTuTe JIabopaTopHjy (1a OMCTe KOPUCTHIIM TOAIET WM HEIITO
MOTUITY WM TI0jeJTn), TIOAUTHUTE oaroBapajyhu kapToH. AcucteHt he Bam npuhu U HCIIPAaTUTH Bac.
o [Tonuue u3Haa paHUX MECTa HE CMejy Jia c€ KOpHCTe 300T jeJHAaKOCTH TaKMUYapa.

o Mopare ce npuap:xaBatu 6e30eqHocHUX NpaBuia natux y nponucuma IChO. V cayuajy

Ja TPEKpIIMTE MpaBUia, caMo jeaHoM here OUTH YHMO30peHH O JIAOOpaTOPHjCKOT ACHCTCHTA.
CBako MOJaTHO KpIICHE MpaBHia HAaKOH ONMOMEHe JoBemhe 10 mibamuBama u3 jJabopaTopuje u
nobuhere 0 moeHa 3a MPAKTHYHU €0 TAKMHUYCHA.

o Xemukanuje u 1abopaTopujcko mocyhe, ako HHje apyraddje Ha3HadyeHO, Ouhe JTONMymeHH
OJTHOCHO 3aMCHCHH 0e3 cMamema Opoja moeHa camo jeqHom. CBakm cienchu takaB ciydaj he
u3a3BaTH oay3uMame 1 moena o7 40 KOJMKO HOCH MPAKTHYHH €0 TAKMHYCHA.

o Jlaboparopujcku acucteHT he Bac o0aBecTUTH na je octaio jom 30 MHHYTa 10 KOMaHIE
Stop.
. MopaTte npectaTi ca pajgoM HCTOT TPEHYTKa Kaja ce jJa koMaHma Stop. AKO HAacTaBUTE ca

pazoM WM MHCAkEM JOII jeaH MUHYT WK Jy)Ke ToOuheTe Hysa MmoeHa 3a LeNd MPaKTUYHU 10
TaKMUYEHA.

o Hakon mro je gara komanga Stop, maboparopujcku acucteHT he mohw ma motnuiie Bamry
KILIDKUILY ¢a OATOBOpUMA.
o HakoH mTo cTe je ¥ BU U aCUCTEHT MOTIUCAIN, CTABUTE KILIDKUILY Y KOBEPTY U TIPEAajTe je

3ajeJIHO ca MPOM3BOOM U Tutoyniama 3a TLC.

NpaBuna y nabopatopwmju n 6e3d6egHoCT

o Mopare HOCUTH 1a00paTOPHjCKM MAaHTHUJI KOjU je cTaiHo 3akomyaH. O6yha Mopa moTmyHo
Jla IOKpHje CTonalo, ykJbydyjyhu u mery.

o YBeKk HOCHTE 3allITUTHE Haodape WM Haoyape ca JUONTPUJOM JIOK CTE Y JIabopaTOpHju.
HemojTe HOCHTH KOHTaKTHa COYMBA.

. Hewmojte jectu unu nuty y naboparopuju. JKakahe ryme HUCY 03BOJbEHE.

J Pagure camo y oGenexeHoM npoctopy. byaute ypeanu y paay Kako Ha CBOM PaJHOM MECTY
TaKo W Ha 3ajeJHUYKHUM MOBPIINHAMA.

J He cmere m3Boauth apyre ekcriepumenTe. He cMete MonndrkoBaTH 3a1ate eKCIIEpUMEHTE.

J He nunetupajte ycruma! YBeK KopucTute nponumnery!

J VY cnyuajy mpocumama XeMHKalhja WM JIoOMJbema nocyha, onMax YKIOHUTE MPOCYTO,

OOIHOCHO KPXOTHUHE Ca paAHOT CTOJIa WJIK 1TOJA.
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o Opnaxxute OTHAJM Ha MPONMUCAH HAYMH Ja OucTe M30Eryid MOBpeAe WIM KOHTaMHUHAIH]Y.
be3omacan oTmaja Koju je pacTBOPJBHMB Y BOJHM WMJIM MEIIBUB Ca HOM CE€ MOXE MPOCYTH Y
cnuBHUK. OcTayu OTNaj ce Mopa OJUIOKUTH y 3a TO 03HAUCHE 3aTBOPEHE MOCY/IE.
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PuUsnyke KOHCTaHTE U jeaHAYMHE

VY 3aanuma y3MHUTE J1a C€ aKTHBHTETH CBUX XEMH]CKHX BPCTa y BOJICHOM PacTBOPY MOTY 3aMEHHUTH
koHuenTparmjama y mol L™, Jla 6u ce nomatHO mojexHocTaBmie (popMylie H H3pasu, H30CTaBIba Ce
cTangapaHa KoHieHnrtpamuja ¢ = 1 mol Lt

Np = 6,022:10%° mol™*
R=28,314Jmol * K™
p°=1bar=10Pa
Pam = 1 atm = 1,013 bar = 1,013-10° Pa

ABorasipoBa KOHCTaHTA:
YHuBep3aiHa racHa KOHCTAHTA!
CrannapIH¥ IPUTHCAK:
ATMOC(hepcKH MPUTUCAK:
Hymna Ilen3ujycoBe ckaine: 273,15 K
dapajiejeBa KOHCTAHTA: F =9,649-10" C mol™
Bar: 1wW=1Js"
Kwunosar-yac: 1 kWh = 3,6-10° J
Il1asKOBa KOHCTAHTA! h=6,626103*Js
Bbp3uHa cBeTIIOCTH y BaKyyMy: c=2,99810°ms™
EnemenTapHO HaenekTpucame: e=1,6022:10*C
Enexrpuuna chara: P = AExI
Hckopumheme cHare: 1 = P rosujenol Prpuvemeno
[TnaHk-AjHIITajHOBA pesaldja: E =hc/A
JenHauvHa UIEeaTHOT TaCHOI CTamkA; pV =nRT
I'ubGcoBa cnoboana enepruja: G=H-TS
AG° = —RT InK®
AG® = —n F Ece®
AG = AG° +RT InQ
Peakmmonn  koedummjenr @  3a

. d
peaijy o= [CIIDF
a A(aq) + b B(aq) = ¢ C(aq) + d D(aq): [A]2[B]°

A

XenyepcoH-XacenbanxoBa jeJaHInHa; pH =pK, + log [[A_H]
Hepucr-IlutepcoHoBa jenHaunHa: E=E°— f—;an
rae je Q PCAKIIOHH KOC@HHHJGHT 38 na T =298 K, 21n10= 0,059 V
MOJIypeaKI]y peayKIuje F
bep-JlamGepoB 3akoH: A=¢lc

WuTerpasbeHn 00IMK KU3pa3a 3a Op3uHy

peakiuje:
- HynTu pen: [A] = [A]o — kt
- [IpBu pen: In[A] = In[A]o — kt
- dpyru pen: 1/[A] = 1/[A]o + kt
[Tomy»&uBOT 3a mpoIriec MpBoOT pena: t1p =In2/k
2iNi M;
ITpoceuna monapHa maca Mpy: M, =
2i N
MonapHa Maca yrmpocedeHa IO Macu M. = Y N; Miz
Mu: YNNI M,
M,
WHnexc monuaucrnep3HocTty lp: I, = 7

HanomeHa

Jenuauia MoapHe KoHIeHTpanuje je ,,M* uu ,,mol Lt

1M=1mol L* 1mM=103mol L™ 1uM=10"°mol L
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NepunogHu cuctem enemeHara
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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 38 4 5 6 7 8 9 10 11 12 | Al|Si|P | S |CI|Ar

22,99 24,31 26,98 | 28,09 | 30,97 | 32,06 | 3545 | 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 | 114,8 | 118,7 | 1218 127,6 126,9 | 1313
55 56 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs|Bajszn| 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 1442 - 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 - - - - - - - - - - -
£, / 'C
201958 ?ﬁ :
[YPT-"%
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3Hayene o3HakKa pusmka GHS

Osnake pusuka GHS (H-kom0Bu) koje cy moBe3aHe ca MaTepHjajiiMa KOjU Ce KOPHUCTE Jare Cy y
KOHKPETHOM 3a/1aTKy. tbuxoBo 3Ha4eme je 1aTo jaoie.

DOU3HYKH PUHLIHT

H225 Jako 3anaspuBa TE€UHOCT M Mapa

H226 3anampuBa Te€YHOCT U Mapa

H228 3amaspuBa yBpCTa CyrcraHia

H271 Moxe na n3a30Be Moxap WIH €KCILIO3HjY; jaKO OKCUAAIIMOHO CPEICTBO.
H272 Moxe nojayaT BaTpy; OKCHJIAIIMOHO CPEICTBO.

H290 Hajena meran.

Pu3zunu mo 3ApaBJ/be

H301 OrtpoBHO ako ce mporyra

H302 IllrerHo ako ce mporyra

H304 Moske OUTH CMPTOHOCHO aKO C€ MPOTyTa MU JIOCTIE y AMCajHE ITyTEBE.
H311 ToKCHUYHO y KOHTAKTy ca KOXXOM

H312 IlIteTHO y KOHTAKTy ca KOKOM

H314 W3a3uBa 030UJbHE ONEKOTUHE U MTOBPEJEC OKAa.

H315 Hpurupa Koxy.

H317 Moske uza3BaTH aleprujcKy peakiiujy Ha KOXKH.

H318 W3a3uBa 030MIbHE MTOBPE/E OKA.

H319 Jako uputHpa oko.

H331 OrtpoBHO ako ce yaaxHe

H332 IllrerHo ako ce yaaxHe

H333 Moske OUTH IITETHO aKO ce yJIaxHe.

H334 Moske na U3a30Be CUMIITOME aJieprje I acTMe, WJIH OTEXKAHO JUCAIHE aKO Ce yIaxHe.
H335 Moke 1a n3a3oBe HPUTALN]y AMCAJHUX MTyTEBA.

H336 Mosxe na n3a30Be MOCHAHOCT WM BPTOTJIABHILY.

H351 Cywmma ce na nza3uBa pax.

H361 Cymma ce 1a HEMOBOJBHO YTHYE HA IUIOAHOCT WM Ha IJIO.

H371 Moxe na omrehyje oprane.

H372 Omrehyje oprane npu J1y’kem UM TOHOBJbEHOM H3Jaramy.

H373 Moske ma omTeTn OpraHe Mnpu TyXKeM WIH TOHOBJEEHOM H3JIaramy.

Pusnum no ;kMBOTHY cCpeIMHY

H400 Bpio oTpoBHO 3a BOZICHE OpraHU3Me

H402 IlltetHo 3a BOJIeHE OpTaHU3ME

H410 Bpio oTpoBHO 3a BOJCHE OpraHU3Me, ca JyroTpajHUM eeKTuMa
H411 OrtpoBHO 3a BoieHE OpraHu3Me, ca JyroTpajHuM eQeKTHMa
H412 IllteTHo 3a BoJicHE OpraHU3Me, ca IyrOTpajHuM eeKTHMa
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Xemukanuje

3a cBe 3apaTtke
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Xemukanauje

O3Haka

O3naxke pusuka GHS

JlejoHn3oBaHa BoJA y:
- mmpui-6onu (Ha pagHOM MECTY)
- IUTACTUYHO] 6o (Ha pagHOM

Deionized Water Oe3omacHo
MECTY)
- IJJACTUYHOM KaHUCTEPY
(murectop)
€TaHOJI, Y MIPHUI-001H Ethanol H225, H319
VY3opak 6eror Buna, 300 mL y Wine sample H225 H319
3aTaMIbEHO] IIACTUYHO) O01H ’
3a 3apatak P1

XemukaJuje Osnaka Osnake pusuka GHS

4-mmtpobensannexun, 1,51 gy 4-nitrobenzaldehyde H317, H319

3aTaMIbEHO] CTAaKIJIEHO] O0UUIN

Enyent A, 20 mL y crakiieHoj

H225, H290, H304, H314,

Goamp Eluent A H319, H336, H410
Enyent B, 20 mL y crakieHoj Eluent B H225, H290, H304, H314,
OoounIH H319, H336, H410
Oxone® (kamujym-
nepokcomonocyndar), 7,87 gy Oxone® H314
TUTACTHYHO] OOITH
VY30pak 4-HuTpoOEH3aIIeXuaa 3a TLC standard H317 H319
TJIL] '
3a 3apaTak P2

XemukaJmuje Osnaka Osnake pusuka GHS
1 M pacTtBop Kanujym-
tuonujanara, 20 mL y nmactTuuHoj KSCN1M H302+H312+H332, H412

oorm

0,00200 M pactBop KaaHjym-
trorHjanara, 60 ML y nmmactudHoj
6o1u

KSCN 0.00200 M

0e301macHo

1 M pacTtBop nepxiaopHe KHCEIuHe,
10 mL y niactuuHoj 6oum

HCIO,

H290, H315, H319

0,00200 M pactBop reoxha(lll), 80

: Fe(111) 0.00200 M 0e3omacHo
mL y nnactuyHoj 60111
0,000200 M pactsop rsoxaha(ll), | o 411y 0.000200 M GesomacHo
80 mL y ninactuyHoj Oouu
0,3% pacTBOp BOJOHUK-TIEPOKCH/IA,
3 mL y 3aTaMBbEHO]j CTaKJIeHO] H,0; 6e30macHo

ooru
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Xemukajanje O3Haka O3naxke pusuka GHS

0,01 M pactBop joma, 200 mL y

. . I, H372
3aTaMIbEHO] IIIACTUYHO) OOIH
0,03 M pactBop HaTpujyM-
tuocyndara, 200 mL y mnactuyHoj Na,S,03 0e301acHo
oonu
1M pacTBop NaOH, 55 mL y NaOH H290, H314
TJIACTUYHO] OOITH
2,5 M pacTBOp CyMIIOpHE KHCETHHE,
80 mL y miactTu4HOj 601m H2S0, H230, H315, H319
0,5 M pactBop KaITujyM-jO/u1a, Ki H372
25 mL y mmacTu4HOj 601m
Kajujym-riepjoaar, oko 100 mg (tauna
Maca je HarucaHa Ha €TUKETH), Y KIO3; H272, H315, H319, H335
CTaKJICHO] O0YNITH
pacTtBop ckpoda, 25 ML y miacTu4Hoj Starch 5e30MACHo

oou
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Onpema
3a cBe 3apaTke

OnpeMa HaMelHEHA jeTHOM TAKMHYAPY Koaunuyuna
IIPONMUIIETA 1
3alITHTHE HA0Yape 1
miactuyHa 6orma ox 1 L 3a oprancku oTmaj, o3HaueHa 1
,,Organic waste*
IanupHU yopycu 15 nucroBa
nanupuhu 3a 6prucame GUHUX MOBPIITMHA 30 muctuha
mmaryJia (Beiuka) 1
mimaryJia (Masa) 1
MITOTIEpHUIIA 1
0JIOBKA 1
TyMHIIQ 1
[[PHA XEMHjCKa OJIOBKA 1
MapKep 3a MUCabE MO CTAKIy 1
JICHUP 1

Onpema Kojy 1eJIM BHILIE TAKMHYApa Koanunna

UV-nammna 3a Busyanusanujy 1 LC-mmounna

2 1o maboparopuju

KOJIOpUMETAp

5 1o 1abopaTopuju

pYyKaBHIIE

cse Benmuune (S, M, L, XL) cy
JIOCTYMHE 110 00pahamby acCUCTEHTY

nocyzaa ca jJeaom

1 no naGoparopuju

3a 3apaTak P1

OnpemMa HaMeBmEHA jeJHOM TAKMHYapy

Koanuuna

Crarus ca:
- MaJioM KJeMOM U Mydom
- BEIIMKOM KJIEMOM U My(hoM

|

nundosanu epienmajep, 100 mL

numdoBanu epiaeHmajep, 50 mL

IOBPATHHU KOHACH3ATOP

Mard€THa MCIIajJmIia ca rpeja}LeM

KpucCTaJin3alliOHa I10Jba

Mar’acTr

['yu-6oua

BI/IXHepOB JICBAK Cd TYMCHUM aJlalITCpOM

naTeHT-Bpehnia kKoja caapxu 3 Komaaa GuiIrep-nanupa

Ilerpu-moJspa

Yama 3a pa3Bujame TLC-mnouunna, o3nauena ,, [ LC
elution chamber*

R RRRr R R R RrRr R Rk N

nareHT-Bpehnna koja caapxu 3 TLC-mnounne (ca
(bITyopecieHTHUM HHMKATOPOM), O3HAUEHA Ca BallluM
KOJIOM

|

KaIuape 3a HaHolewe pacTBopa Ha TLC-mtounte (y
[lerpu-1106n)

IJ1aCTH4YHa ITMHIICTAa

CTaKJIEHH IITanuh

MeH3ypa, 25 mL

yamma, 150 mL

NPk
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TUTACTUYHU JICBAK 32 JIO/IaBaFhE YBPCTUX CYNCTAHIIH 1
JEOHOKpATHE TJIACTUYHE MTUTIETE 2
3aTaMmb-EHE CTakjeHe Oouutie 3a y3opke 3a TLC, 1,5 5
mL, ca 3arBapadem, o3nadyerne ca C u R
[IpeTxomHo n3MepeHa 3aTaMmbeHa cTakieHa 6ouwnia, 10 1
mL, ca 3aTBapauem, o3Ha4YeHa ca BAllIUM KOJIOM
mTan 3a Bal)embe MarHera 1
3a 3apatak P2

OnpeMa HaMeHm-E€HA jeTHOM TAKMHYAPY Koauuuna
TpOymacta numnera, 10 mL 1
rpaayucana numera, 10 mL 3
rpajayucaHa numnera, 5 mL 3
CTaJIaK 3a CIpyBETe 1
enpyBeTa 15
3arryniay 3a ernpyBery 7
KHMBETA 32 KOJIOpUMeETap, Ay’KWHA ONTHYKOT yTa je 1,0 2
cm
yama, 100 mL 2
JEeTHOKpATHE TIACTUYHE MUTIETE 15
3a 3apaTtak P3

OnpemMa HaMeBmEHA jeJHOM TAKMHYapy Koanunna
CTaTHUB Ca KJIEMOM 3a Oupere 1
oupera, 25 mL 1
CTaKJICHH JICBaK 1
epaeamajep, 100 mL 3
epaenmajep, 250 mL 3
yama, 150 mL 1
ygama, 100 mL 2
HopMmainHu ¢y, 100 mL, ca 3anymauem 1
TpOymracra numera, 50 mL 1
TpOymacta numnera, 25 mL 1
TpOymracra numera, 20 mL 1
MeH3ypa, 25 mL 1
men3ypa, 10 mL 1
MeH3ypa, > mL 1
JEOHOKpaTHE IJIACTUYHE TUIETe 3
napaduim 20 muctoBa
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3apaTak nuTame npuHoc yuctoha TLC P1.1 P1.2 YKYMHO
P1 MakcumanaH

13% opn 6poj noeHa 12 12 8 2 3 37

yKynHor noeHn

3apartak P1. Okcmpaumja HUTpoGeH3anaexuaa nopj ,,3eNeHnm” ycnosmma

[Tocneamux HEKONMKO AELEHUja XeMHYapH IOKYIIaBajy Ja 3aMEHE IITETHE pearceHce 3a OKCUIalMjy Aa Ou
ce cMammie moTpede 3a 00pajy OmacHOT OTmaga. Y OBOM 3aJaTKy H3a0paH je KallijyM-TiepoKCoOMOoHOoCypar
Ka0 OKCHJIAIIMOHO CPEICTBO jep Kao MPOU3BOJE /1aje camo cyidaTHe joHEe KOjU HUCY TOKCHYHH U He 3aralyjy
KHBOTHY cpeanHy. OBa CyICTaHIA je O3HAYEHA KOMepIHjatHuM Hasusom Oxone”.

ITopen Tora, peakiyja ce U3BOAU Y CMECH BOJIE M €TaHOJA KOjU C€ CMATpajy ,,3€JICHUM  pacTBapaunma.

Bam 3ajartak je na u3Beaere oKcuAanujy 4-HUTPoOeH3aNIeXH/1a, MPEKPHCTAINILIETE CHPOBH MPOU3BOJ
U ynopeaurte aBa eiayenta 3a 1LC, te na nmposepute uncrohy nodmjenor nmpoussona kopuuhemem
TLC.

Hanomena: OTnaja Koju caJip’Ku eTaHoJI U eJIyeHTe ce o/IJIaxke y 001y 03HaveHy ca ,,Organic waste.

MocTtynak

l. Okcupaumja 4-HUTpoGeH3anaexmaa
1. Ilomemajre 20 mL Boge u 5 mL etanona.
2. Yo6auute martet y uuimoBanu epieamajep o 100 mL.

3. IIpenecurte nperxonHo oamepenux 1,51 g 4-uutpobenzannexuna y epiaeHmajep. Cunajre
[EOKYITHY KOJWUYHMHY MPETXOJHO HAlpaBJheHE cMece eTaHojia W Boje. IIpHYBPCTHTE KJIEMOM
epJICHMajep 3a CTAaTHB. 3ANMOYHHUTE ca MeIIalkheM cCMece, 1a 3aTHM J0/ajTe MPETXOHO OJIMEPEHUX
7,87 g pearenca Oxone”.

4. IlocTaBuTe NMOBpPaTHU KOHJEH3AaTOP TAaKO INTO 0JIA0ABUTE BEJIMKY KJIEMY M MOJAECUTE Jia
KOHJICH3aTOp Npuama Ha MUIMPOBaHO rpio epicHMajepa (Bumetu ciauky 1). IloaurHuTe KapToH
HELP. Acucrent he nohu na myctu Bony 3a xJj1a)ewe U yKIbyUH 3arpeBambe.

S. 3arpeBajre peaknuoHy cmemy nga Onaro kJpyda (mpuOMmKkHO 1 Kam KOHIEH30BaHOT
pacTBapaya y cekyHau) TOkoM 45 munyra. O3HaKa Ha MeIIATHIH (JIeo 3a rpejame) Tpedano Ou 1a
oJiroBapa MoTpebHO] CHA3M 3a O/Ip)KaBame Oaror pedIyKkToBama.

BE/IMKa Knema

Mana Knema

Cruxa 1. Anapamypa 3a 3aepesarve peakyuone cmece y3 61a20 Kwyuarbe
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6. [To wucTexky BpeMeHa, MCKJ/bYYHTE 3arpeBambe Ha MarHeTHoj Memanuiy. CKJIOHHUTE
MENIAJIUIYy U OCTABUTE PEAKIIMOHY CMecy Ja ce xjaau TokoM 10 munyrta. HakoH Tora ypoHuTe cya
y KpUCTaJU3alMOHY II0JbY KOja je HalylkeHa cMecoM Jiena u Bojae. OcraBure je y kymarmwiy 10
MUHYTA.

7. CacraBute amaparypy 3a Ieheme moa BakyymMoM (BHAETH CIHKY 2) KOpHIIhemeM
buxuepoBor neBka, ¢uiaTep-manuwpa W Ty4-Oome NpUYBpIINGHE 3a CTATUB MAJIOM KIEMOM.
Hoaurnute xapron HELP. Acucrent he nmohu m mokasatu BaMm Kako J1a TOBEXKETE I'yd-Ooiy ca
BaKyyM-ITyMIIOM.

-« BbuxHepoB neBakK

........ <~ ¢untep-nanup

~——— [yMeHM agantep

F —— MaJla KJ1IEMa

\ BaKyym

Cnuxa 2. Anapamypa 3a yeheroe noo 8axKyymom

8. Hagaaxkute Guintep-nanup BoAOM 1 HPOBEPHTE J1a OH IIPEKpHUBa cBe pyne Ha buxHepoBom
JIEBKY.
9. IlpeHecuTe cycrieH3Ujy CHpPOBOI IpPOM3BOJa Ha BUXHEpOB J€Bak M YK/bYYHMTE BaKyyM.

Hcnepure TeMebHO TAJOT JIejOHU30BaHOM BoioM (Oapem 4x20 mL).

10.  OcraBuTe TaNOr Ha JIEBKY jOIII 5 MUHYTA Ja c€ BaKyyMOM YKJIOHHM HajBehu 1eo pacTBapaua.
OaBojure ry4-6omy o Bakyym-miymrie. Ilomohy mane mmarynie mpeHecuTe BeoMa Maly KOJTHYUHY
(Ha BpXy wIMarysie) MPOU3BOAA y 3aTaMieHY cTakieHy Ooummy ox 1,5mL, o3Haveny ca C.
3aTBopuTe Oounily u cauyBajre je 3a lll neo 3agaTka.

11. IlpeHecuTe IENOKYIMHY MPEOCTaly KOJIMYMHY UBPCTOT TMpoU3BOJAa Y UUIM(OBAHU
epnermajep ox 50 mL.

12. Bamure ¢uirpar y 6oy o3HadeHy ca ,,Organic waste” u omepure ry4-6omy u buxuepos
JIeBaK €TaHOJOM M BOJOM. Bamajre orman koju caapku ertaHosu y Oolly o3HadeHy ca ,,0rganic
waste*.

I. Mpekpuctanusaumnja nponssoga
1. Ilomemajre 9 ML Boze ca 21 mL etanomna.

2. H3BeauTe MpEeKprUCTATH3AIIH]y CHPOBOT TIPOU3BO/Ia y NUTH(OBAHOM epiienMajepy oa 50 mL
Kopuctehu onrorapajyhy KOJIWYWHY OBE CMEcCe BOJIE M €TaHOJia, a TTOMONy amaparype Kojy CTe
KopucTWiM 3a 3arpeBame (Bumeru ciuky 1). IHommramre xapron HELP. Acucrent he nohu u
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IMyCTUTH BOAY 3a Xjaheme M yKIbYUHTH 3arpeBame. JlogaBajTe cMecy pacTBapaya Kpo3 TOpHU
OTBOP KOHJIEH3aTOPA.

3. Kana je mpou3Boj HCKpHCTAIMCA0, HA MCTH HAYHMH K0 IITO j& TPETXOHO OMUCAaHO (Tauke
1.7 mo 1.10) omBojute Tamor om pactBopa. Ilomohy Mmaie mimaryie MpeHECHTE BeOMa Maiy
KOJIMYHMHY (Ha BPXY LINATYyJE) MPOU3BOJIA y 3aTaMIbeHY CTakiieHy Oounity ox 1,5 mL, o3Hauyeny ca
R. 3aTBopuTe Gounity u cauyBajre je 3a lll neo 3agaTka.

4. IIpeHecuTe LENOKYNHY MpEOCTady KOJWYMHY YUCTOI YBPCTOI IPOU3BOJA Y IPETXOIHO
U3MEpeHyY CTaKJIeHy OOYMIy O3HAUEHY ca BalllUM KOJIOM. 3aTBOPHUTE OOYMILY.

5. Baunure ¢uarpar y 0oy o3naueHy ca ,,Organic waste” u moaurnmre kapron HELP.
Acuctent he nohu U 3aTBOPUTH TOTOK BOJIE.

[I. AHanusa nomohy TaHkocnojHe xpomartorpadcmje (TLC)

1. IIpunpema yame 3a xpomarorpadujy (TLC elution chamber). Yaujre y oBy uarry
elyeHT A Tako Ja meroBa BucuHa Oyne oxo 0,5 cm. Ilokpujre wamy noksomnuem [lerpu-mosne.
CauexkajTe /1a ce eTyeHTOM 3aCUTH aTMoc(epa y Jallu.

2. IIpunpema y3opaka. JoOwim cte y3opak 4-HUTpOOSH3aIIEXUIa Y 3aTaMILEHO] CTAKIICHO]
6ouni o3navyenoj ca TLC standard (wa TLC rutounnum craptHa Mpiba hie Outi o3HaueHa ca S).
CauyBayiu cte y3opke cupoBor (6ouuria C) u npekpucranucador (6ouunna R) npoussoga. Cunajre
oko 1 mL eranona y cBaky Gouuiry na Ou ce y30pIy pacTBOPHIIH.

3. Ipunpema naounie 3a TLC. Kopucrehu o0510BKy naxJbuBo HaLpPTajTe cTapTHy JUHUjY (1
CM ox JAHA IUIOYMIE) M O3HAYUTE CTApTHE MpJbe 3a 3 y3opka. QOesexure ux ca S (mona3HU
marepujai), C (cupoBu npousson) u R (mpekpucranicany Mpou3Bo.), Kao MITO je MPUKa3aHO Ha
ciuii 3. Y TOPHEM JIEBOM YTy IUIOYHMIIE, YIHIINTE CBOj KOA. Y TOPHEM JECHOM YTy IJIOYHMIIE,
Ha3HAYNTE KOjU CTE €JIyeHT KOPHUCTWIN 3a pasBHjame IUIouuie (MpBY IUIOYMILy O3HAYHTE ca
»Eluent A“, a npyry ca ,,Eluent B“). Hanecure TpH y30pka Ha ruiounily nomohy kamumiapa.

BalW Kog Eluent A / Eluent B

]cm¢ S C R

Cauxa 3. O3nauasaree niovuye 3a TLC

4. HsBohewe ananmuse momohy TLC-a. Kopucrehu nunuery, craBure miounny 3a 1LC y
gamy 3a TLC u mokpujre je mokiommem [letpu-mospe. CayekajTe na ce eryeHT NONHE Ha
npubmmxHo 1 CM wucrmox Bpxa miouunie. M3BaaMTe IUIOYMIlY MHHLETOM, O3HAuuTe (POHT
pacTBapaya 0JIOBKOM M OCTaBHTE IJIOYHITY /1a paCTBapayM MCIIape Ha Ba3doyXy.

51. IChO — lNpakTn4Hn geo TakMnyera 13
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JIaMITe Ha 3ajeTHIYKOM paJHOM MPOCTOpy. OJOBKOM 320KPYKHTE CBE MPJhE KOj€ CE BH/IE.

6. IIpocnure eayenre v 601y 03Ha4eHy ca ,,Organic waste®.
7. IlonoBure xopaxke 1, 3, 4, 5 u 6 xopucrehu enyenr B.
8. CraBuTe CBOje IJIOYUIIE y TATEHT-BpehHIly 03HAYEHY BAIIHM KOJOM.

W3rnen Bammx moynna 3a TLC (mouprajre cBoje Mpibe y meme). MokeTe KOPUCTUTH OBE IPTEKE

kao rmomoh 3a naBame oroBopa Ha cieneha nutama. OBe meme Hehe OUTH OlleHUBaHE.

Eluent A

Eluent B

Ha kpajy, acuctent he y3eru cnenehe:

- CTakJIeHy O0YMIly 03HAUEHY BAllIMM KOJIOM Yy KOjoj c€ Haja3y NMPEeKpUCTAIMCAaHU IPOU3BO;
- ountie 3a TLC o3nadene ca A u B y marenT-Bpehuim o3HaueHoj BalIuM KOIOM.

Submitted items
Recrystallized product O

TLC plate A m
TLC plate B O
Signatures

Student

Lab Supervisor
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Mutaka

1. Hanuumiure CcTpyKTypy KOHAuHOT OPraHCKOT TIPOM3BOJA KOjU HACTaje y peakiuju
4-nutpobeH3anaexuaa u peareaca Oxone .

2. Ha ocuHoBy ananmuze TLC-oMm, oaroBopure Ha ciencha nurama.

o Koju enyenr je 601 3a mpaheme Toka peakiuje?

oA oB

J Cuposu pousBon (C) campxu Tparose 4-HUTpoOCH3AIACX U

o True (TayHo) 0 False (merauHo)

o [Mpexpucranucanu npousso (R) caapu Tparose 4-HUTpOOEH3aIIEXH/IA.
0 True (TauHo) 0 False (merauHo)
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OapehuBame OppehunBame
3aparak Mutare Kannbpauuja reoxha P2.1 | P2.2 | P2.3 | ctexnomeTpumjckor | P2.4 | P2.5 | ykynHo
P2 ofgHoca
14% op M6aqumanaH 10 6 3 4 3 9 3 2 40
YKynHor poj noeHa
noeHu

3apatak P2. F'Boxhe u ctapewe BUHA

I'Boxhe ce moxe Hahu y Buny. Kana xonmentpanmja rsoxha npehe 10 mo 15 mg no autpy, okcuaanuja
reoxkha(ll) y reoxhe(lll) moxe moBectn nmo ryburtka kBanmuTera ycien rpabhema Tajora. 300r Tora ce
onpebhyje canpkaj rBoxkha y BUHY TOKOM MIPOU3BOIE.

VYenen Bpiio HHMCKe KOHIEHTpanuje rBoxkba, 3a meroBo oxpehuBame ce KOPHCTH CIEKTpodoToMeTpHjcka
MeToja 3acHoBaHa Ha rpahemy komruiekca reoxkha(lll) u SCN™ kao nuranna.

Bam 3anaTak je 1a onpeauTe YKYNHY KOHIeHTpauujy reoxha y y3opky Gejior BUHA KOjU BaM je aaT,
kopucrehn cnexrpodoromerpujy, a u Aa oapeauTe CTEXHOMETPHjCKH OJAHOC THOLHMjaHATA M
reoxkha(l11) y komnaekcy.

YNO3OPEHE

o VY oBoM 3amaTky go0mnu cre aBa pactBopa reokha(lll) paznuuutux KOHIEHTpalUja U J1Ba
pacTBOpa THOLMjaHAaTa pasIMYMTUX KOHLEHTpauuja. byaure oba3puBu npu paxy Ja UX He
romMeniare.

o Kanma cte mpumpemmiin pacTBope 3a CHeKTpo(OTOMEpPHjCKO Mepeme, Tpeba aa H3MEpHUTe
aricopbaHIIMje HajKacHU]e caT BpeMeHa MOcCIIe 0/laBarba THOLIMjaHaTa.
o Kama Bam je motpeban komopumerap, noauraute kaptoH HELP. Acucrent he Bam matm

KOJIOpUMETap ca HEKOM O3HakoM. Moxere 0e3 oMeTama O]l IPYrHX TaKMU4apa KOPHUCTUTH OBa3j
KOJIOpMETap MakCUMaitHO 15 muHyTa. AcucTeHT he mpey3eTH KoJopuMeTap Kajia 3aBpLIMTE WIH
1o ucteky 15 MmuHyTa. AKO HHMjelaH KOJIOpUMETap HUje cI000/1aH Kaja ra 3aTpaxure, craBuhe Bac
Ha JIUCTY YeKama.

o YnyTcTBa 3a paj Ha KOJIOPUMETPY Cy J1aTa Ha cienehoj cTpanuiiy.

J MoskeTe KOpUCTHTH KOJIOpUMETAp HajBUIIIE TPH ITyTa 3a U3paay OBOT 33/1aTKa.
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YnyTcTBa 3a pag Ha KONopumMeTpy

Moa paga ancopbaHuyunja/TpaHcMuTaHumja

aucnnej
npasunHa
opujeHTauuja
TanacHe
BYXnHe
Toukuh 3a
opabup MEecCTO 3a
KnBeTy
OK pyrme
. VYxJbyuute kosnopumerap!
. ITpoBepute na mu je mox pana ,,Absorbance” osznauen? Ako Huje, okpehute Toukuh 3a
01a0up 0K ce MCIPEeKUIaHa JUHKUja He MojaBu oKo ,,Absorbance®, ma onga npurtucuaure OK nyrme.
. Oxpehute TOukuh 3a omabup MOK ce HMCIpeKuaaHa JMHMja HE I0jaBU OKO IHpeaBubeHe
tanacue xyxune (470 nm). Iputucaute OK nyrme.
. [TocraBuTe KuBeTy ca mpuUOMMXHO 3 CM BHUCOKHM CTyOOM TEYHOCTH cierne mpobe Ha

oarosapajyhe mMecto y kojopumerpy. bynurte 00a3puBH 1a TpaBUIIHO OpPHjEHTHIIETE KHBETY
(mornenajre KoJOpUMETap, CHOI CBETJIOCTH j€ YCMEpPEeH Kao IUTO IOKa3yje JKyTa CTpeluua,
MOTJICIATH CIIUKY JI0JIE), TYPHUTE KMBETY JI0 Kpaja U 3aTBOPUTE MOKJIOMALL.

. Oxpehure Toukuh 3a omabup 0K ce UCIIPEKUIaHa JIMHUja He mojaBu OKo ,,Absorbance®, a
satum nputucHure OK gyrme. Oxpehyhm toukwh 3a omabup, osnaumrte ,,Calibration u
nputucaute ayrme OK.

. Cauekajte na ce Ha nuciuiejy nmojasu 0.00 (umu —0.00).
. CraBuTe KMBETY ca OKO 3 CM BUCOKUM CTYOOM T€YHOCTH aHAJIM3UPAHOI pacTBOpa Ha MECTO
3a kuBety! 3aTBOpHTE MOKIOMAaIL!
. OunTtajTe BpeIHOCT arncopOaHIyje.
KuBeTa
P T >

MecCTO 3a ;
kuetry [ : : 5 npasinHa
: : : : opujeHTauuja
: ; : : KuBETE
E _Jl'- == '; ----- === J
e e e i
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l. OppehuBame cagpxkaja reoxha y y3opKy BUHa

3a oBaj 1eo 3agaTka, ouhe Bam norpedan pacreop reo:xkha(lll) konuenrpanuje 0,000200 M u pacTBop
KAJIMjyM-THOLMjaHATa KOHUeHTpauuje 1 M.

MNMocTynak
1. Ilpunpemute 6 enpyBeTra oAMEpaBamEM J0JI€ HABEACHHMX 3allpeMHHAa pacTBOpa KOje CTe

IOOWIH, TIpeMa JI0H0j TabeH.

Enpysera # 1 2 3 4 5 6
0,000200 Mpactsop | 9 5 | 20mL | 40mL | 60mL
reoxha(lll)

1 M pacrsop 10mL | 1.0mL | 1.0mL | 1.0mL | 1,0mL | 1,0mL
HerJ'IOpHe KHUCCIINHEC

y30paK BUHA 10,0 mL 10,0 mL
pacTBop

0,5mL 0,5mL
BOJIOHMK-TIEPOKCU A

JICjOHU30BaHa BOJIA 9,5mL 8,5 mL 6,5 mL 45 mL 1,0mL

2. 3anymure enpysete u npomyhkajre canpixkaj.

3. Honajre no 1,0 mL pactBopa kanujym-Tuonnjanara konienrpamuje 1 M y enpysere 1, 2, 3,
4 u 5. HemojTe ra nogasatu y enpysety 6. 3anyiure enpysere u npomyhkajre campixaj.

4, Kana cre npunpemunu cBe pactBope, moauruurte kapron HELP na nobujere xomopumerap
O]l ACUCTEHTA.

5. IIpunpemuTe KoJIOpUMETap Mpema yIyTCTBY AatoM Ha ctpanu 17. Ilomecure TamacHy
nyxuHy Ha BpexHocT o1 470 nm. KopucTuTe 1ejoHN30BaHy BOAY Kao cleny mpooy.

6. OuwnTajTe ancopbanujy pacTBopa u3 cBake enpysere (ox 1 10 6) Ha 0BOj TalaCHO] AY)KHHH.
Ynummure BpeaHoctu y goje naty tadeny. lloguraure kapron HELP na Bpatute xonopumerap.
EnpyBera # 1 2 3 4 5 6
arcopOaHIja

(ma 470 nm)

aHAJTMTHYKA

KOHIIEHTpaluja Fe®* y 16 32 64 96

enpyseru c(Fe*") / uM

O3HaKa KOJOpUMETpa
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Mutawa
1. Hauprajre rpaduk 3aBucHocTu amcopOanmmje A pactBopa y emnpyBerama 1 mo 4 y

(yHKIHjH aHATHTHIKE KoHUeHTparmje Fe**, yHouremem oxroBapajyhnx rauaxa.

0.8

0.7

0.6

0.5

0.4

o(Feft) /nM

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

VY naroj Tabenu MTUKINPAjTEe KOje BPEAHOCTH aricopOaHIirje cTe ogadbpain 1a KOPUCTUTE 32
[PTamke KATMOpAIMOHE MPaBe.

Enpysera # 1 2 3 4

aricopOaHuyja kojy here kopucturu 3a

KannOpalMoHy paBy

2.

Kopumhemem mnperxoiHe 3aBUCHOCTM M IOAAaTaka Koje cTe ofadpaiy, Hauprajre

KaJauOpalnoHy MpaBy Ha rpaduKy rope 1 oApenuTe aHATUTUYKY KOHIICHTPALU)y Fe* (y umol L)
y €npyBeTH O.

C(F93+)enpyBeTa 5= umol L_l

Ako nucme uspauynanu konyenmpayujy c(Fe>"), kopucmume epednocm c(Fe**) =50 umol Ly
HACMaeKy 3a0amxa.
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3. H3pauyHajTe MaceHy KOHIUEHTpalujy, y Mg mo JUTpY, rBokha y HCIIUTUBAHOM Y30PKY
Oesor BHUHA.
Cm(rBo:khe) = ‘mg L
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Il. OppehuBae CTEXMOMETPUjCKOr OAHOCA Y KOMMJIEKCY

3a oBaj neo 3axarka, 6uhe Bam norpedan pacrsop reoxxha(lll) xonmenrpamuje 0,00200 M u pacTBop
KanujyM-Tuonujanata konuenrpauuje 0,00200 M.

MNMocTynak

VY neny | oBor 3amaTka, KopucTuian cre 60jy komiutekca reoxkha(lll) u Tuorujanara 3a onpehuBame
KOoHIleHTpanje rBoxkha y y3opky BumHa. Jleo |l oBor 3amatka ce OaBu oxapehuBameM
CTeXHOMeTpHjcKor ofHoca y Kommiekey [Fea(SCN),]® ™" (xoopmmHoBana Boga Huje npukasama),
rae cy a u b uenu 6pojeBu koju Hucy Behu ox 3.

3a oBaj J1e0 3aaTKa AaTu Cy BaM cienehu BoJIeH! pacTBOPHU:
) 0,00200 M pactBop reoxha(lll) xoju je Beh 3akumiesben (80 mL)
) 0,00200 M pactBop kanujym-tronujanata (80 mL).

Ha pacnonaramy cy BaM U gajbe enpyBere (M 3amyIiadyn Koje MOXKETe Ja OIepeTe M OCYIIHTE),
rpajyrcaHe MureTe, KUBeTe 3a crekrpodoromerap, koopumerap (Ha 3aXTeB), U Apyra omnpema Ha
BaIlleM PaJHOM MECTY KOjy cMaTpaTe moTpeOHOM.

1. IlomyHuTe mpBa TpH pela o€ HaBeAeHe Tabeae BPEIHOCTHMA 3alPEMHHA Ha OCHOBY KOjHX
here cnekTO)OTOMETPH)jCKU OAPEIUTH CTEXHOMETPH)CKU OHOC Y KOMIUIEKCY. Huje Heonxoono
oa nonynume cee xkonone mabene. Uzpauynajre mosncku yaeo rsoxha(lll) y cBakoj enpysern
kopuctehu crnenehy bopmyny:

Veeqm
Veeamn + Vsen-

x(Fe3%) =

Enpysera # 7 8 9 10 11 12 13 14 15

3alpeMHHA pacTBOpa
reoxkha(lll)
KOHIICHTpaIlH]e
0,00200 M

VEeany / mL

3ammpeMuHa pacTBOpa
KaJIujyM-TUOLIMjaHaTa
KOHIIEHTpallHje
0,00200 M

Vsene / mL

MOJICKH Y10
reoxkha(lll)
x(Fe*")

aricopbannuja (Ha 470
nm)

O3HaKa KOJIOpUMETpa

2. IIpunpemuTe pacTBope y enpyBerama. Kajna crte ux cBe NpUIpEMUIN, NOAMITHATE KapTOH
HELP na 6ucte m1o6unm kosopumeTap oJ] aCUCTEHTA.
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3. IIpunpemMuTe KOJIOpUMETAp 3a CHUMAame IpeMa YIYTCTBY OMHMCAaHOM Ha cTtpanu 17.
Ilonecute BpemaHocT TanacHe ayxuHe Ha 470 nm. KopucTHTe 11€¢jOHM30BaHY BOJY Kao CJCITY
pooy.

4, H3mepute BpeHOCT aricopOaHIMje Ha OBOj TAlIACHO) AYKHHH PacTBOpPA U3 CBAKe EMpyBETE.
YHecuTe BpeJHOCTH y TaOey Ha IPETXOIHO] CTPAHUIIH.

Mutawa
4, HaupTrajre 3aBucHOCT ancop6aniije A pacTBopa y enpyBeTama y GyHKIIMJU MOJICKOT yiena

reoxcha(lll), x(Fe®"), yromremem oxrosapajyhnx rauaxa.

1.1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

5. Ha ocHOBY BpeaHOCTH KOje cTe NOOWIM y €KCIEPHMMEHTHMA, OAPEeANTE CTEXHOMETPH]CKU
ozHoc y Komrtekcy [Fes(SCN),] &P,
a=-__ b=
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3aparax | Murame | 1WTPAUMIA| TuTPauMja | Tutpaumia | b3y | pg o | p33 | P3.4 | P35 | YkynHo
P3

MaKkcunmanaH
13% 08 | "ol noona 10 10 8 4| a2 | 2] 2|
YKynHor

noeHun

3apatak P3. BuHo Koje Tpeb6a cauyBaTtu

Cymmop-muokena, SO,, KOpHCTH ce kKao KoH3epBaHC 3a BUHO. Kama ce SO, nmonmaje y BUHO JI0JIa3d Jio
peaknuuje ca BoaoM u rpaema xuaporencynduraux joaa, HSOs , u nmporona, H'. Xuaporencyndur ce moxe
npetBopuTH y cyadut, SO3>, ryGUTKOM APYror MPOTOHA.

SOZ + Hgo = H+ + HSO37
HSO; = H' + SOs>

Moryha je maspa peaxiija ca cacTojiMa MPUCYTHAM Y BUHY, Kao IITO Cy aleTalIexu/l, TATMeHTH, mehepu

UTHA., IPU 4YeMy HacTajy mpou3Boau P. YKynmHa KOHLEHTpauuja CyMIIOp-IHOKCHIA MpeAcTaBjba 30Hp
: ] - 2—

KOHIIEHTpaIuja ,,cioooaaux" obnuka (SO,, HSO; u SOz ) u P.

Konnenrparuja koH3epBaHca je peryircaHa 3aTo MTo CYIPUTA U CyMIIOP-TUOKCH]T MOTY OWUTH IITETHH TIO
3lpaB/be HEKMX Jbynu. Y EBpOICKOj yHHWjH, MakCHMMajiHa J03BOJbCHA YKYIHA KOHIICHTpAIlMja CyMIIOp-
muokcraa mznocu 100 mg L's3a LpBeHO BWHO, a 150 mg L 3a Geno, omHOCHO po3e BHHO.

Bam 3agarak je na ogpenanTe YKYNHY KOHLIEHTPALMjy CyMIOP-AMOKCHAA Y Y30PKY BHHA KOjH CTe
A00usIM, KopucTehu joruMeTpujcKy TUTPaHjy.

MocTtynak

l. Cranpapausaumja pactBopa HaTpujym-tuocyndgara

1. Jat Bam je y3opak kanujym-jogata, KlOs, mace oko 100 mg. Tauna maca je HamucaHa Ha
eTuKeTH OounIe. Y NUIIUTE OBY BPETHOCT y J0JIE 1aTy Tabemy.

2. Ipunpemute 100 ML pactBopa kanujym-jogara y HopmasiHoM cyny oa 100 mL, kopucrehu
LIEJIOKYITHY KOJIMYMHY YBPCTOT KaJIMjyM-jojiaTa U JiejoHn30Bany Boy. OBaj pacTBOp ce 0O3Ha4aBa ca
S.

VY epnenmajep ox 100 mL gomajre:

20 mL pactBopa S TpOyIIaCTOM MHUIIETOM;

5 mL pactBopa kanujym-joaunaa (0,5 M), kopucrehu mensypy ox 5 mL;

10 mL pacrBopa cymnopue kucenuse (2,5 M), kopuctehu menzypy ox 10 mL.

e o o 00

4, IIpomemajre caapkaj epieHMajepa, NPeKPHjTe OTBOp TNapapuiIMOM U OCTABHUTE
epieHMajep y opMapuh UCIO paHOT MecTa TOKOM 0apeM 5 MUHYTA.

5. Hanynure Oupery pacTBopoM THOCyJ(aTa Koju cTe n1oounu, kopucrehu yamy. Turpyjre
caJlp>kaj epieHMajepa y3 KOHCTAaHTHO Memlame. Kama caapikaj epiaeHMajepa moctaHe OJeloxKyT,
10/1ajTe JECeT KAk pacTBopa CKpoOa W HACTABUTE €A THUTPAIMjOM 70 MOTIYHOT 00e300jaBama
pacTBopa. 3abesieKUTe 3aPEMUHY YTPOLIEHOT TUTPAILIMOHOT cpescTBa V.

6. IlonoBuTE TI0 TTOTPEOH KOpake 3-5.
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Maca kanujym-jogara
(ynuimTe BpeIHOCT Ca CTHKETE)

AHaau3a n° Vi / mL

Opa6pana BpeaHoct, V; / mL

I. Cranpapau3aumja pactBopa joga

1. Kopucrehu TpOymacty mnurery, mpeHecuTe 25 mL pacrtBopa joma o3HaueHor ca lp y
epnenmajep 3anpemune 100 mL.

2. TutpyjTe canpkaj epicHMajepa pacTBOpoM HaTpujyM-Tuocyidara. Kaga caapxaj mocrane
ONemoKyT, A0AAjTE JNeceT Kalu pacTBopa CKpoOa ¥ HACTABHTE €a THUTPAIMjOM JIOK pacTBOp HE
noctaHe 6e300jaH. 3a0es1eKUTE 3aNPEMUHY YTPOIICHOT TUTPAIIMOHOT CPECTBa, V).

3. INonoBuTe 10 IOTPEOH KOpake 1-2.

AHaau3a n° V,/ mL

Opa6pana Bpeanoct, V, / mL
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II. OppehunBame ykynHor cagpxaja cymnop-amokcmaa
1. Kopucrehu tpOymacry nunety, npenecute 50 mL y3opka BuHa y epieamajep ox 250 mL.

2. Jonajre 12 mL pactBopa Hartpujym-xuapokcuaa (1 M), momohy mensype ox 25 mL.
IIpexpujre oTBOp MapaduaMoM, IpoMelajTe caapkaj u octaBute 6bapem 20 MmuHyTa.

3. Jonajre 5 mL pactBopa cymmnopue kucenuHe (2,5 M) u oko 2 mL pactBopa ckpoba,
Kopuctehu jeTHOKpaTHY TpajyncaHy [UIACTHYHY THUIIETY.

4, TutpyjTe caapxaj epaecHMajepa pacTBOPOM joja U3 OMpeTe J0 MojaBe TAMHOT 000jema Koje
je mpucyTHO OapeM 15 cexynau. 3abeseskuTe 3apeMIHY YTPOIICHOT THTPALUOHOT CPECTBa, V3.

S. IHonoBuTe 110 IOTPeOH KOpake 1-4.

AHaan3a n° V3 / mL

Opa6pana BpeaHoct, V3 / mL
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Mutaka

1. Hanumure cpehene jegaHuMmHE CBUX peaklidja Koj€é C€ OJUTpaBajy MPHUIUKOM
CTaHJIapAu3allyje pacTBOpa HATPUjyM-THOCYIdaTa.

2. H3pavyHajTe MonapHy KOHIEHTpAaIMjy pacTBOpa HaTpujyM-THOCyiadara. MoiapHa Mmaca
Kkanujym-jonara msuocn M(KI103) = 214,0 g mol ™.

c(S,055) = ‘mol L™
Axo Hucme moanu 0a uspaiwyHame C(82032*), Y ocmamky 3a0amKa Kopucmume peoHOCm 0(820327)
= 0,0500 mol L™

3. H3pavyHajTe MonapHy KOHLEHTpAIIM]y pacTBOpa joa.

c(l,) = mol L™
Axo nucme wmoenu Oa uspauyname C(lp), y ocmamky 3adamka kopucmume 8peoOHOCM
c(l,) = 0,00700 mol L.
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4. Hanuummre cpeheny jeanaumny peakuuje usmely jona, lp, m cymmop-auokcuma, SO,
Y3MHTE J1a C€ CyMIOP-AUOKCH OKCUY]j€ 0 CyI(daTHUX JOHA SO~

5. M3pauyHajTe yKynHYy MaceHy KOHIICHTPAIU]Y, Y MQ [0 JUTPY, CyMIOP-AHMOKCHIA Y Y30PKY
BrHA. MolapHa Maca cymiiop-anokenaa ussocu M(SO,) = 64,1 g mol ™.

cm(SO,) = mg L™
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Incident #

Student signature

Lab supervisor signature

1 (no penalty)

51. IChO — lNpakTn4Hn geo TakMnyera

28




