@)

#poa?Y

AHANITUYHA XIMIA Y MUTAHHAX TA BIANOBIAAX

METOOWYHI PEKOMEHOALII
[N NO3AAYIMTOPHOI POBOTH
3[0BYBAUIB BULLIOI OCBITH



MIHICTEPCTBO OXOPOHW 300POB'S1 YKPAIHU
HALIOHATNbHUA ®APMALEBTUYHUA YHIBEPCUTET

AHATITUYHA XIMIA Y MTUTAHHAX TA BIANOBIAAX

MeToauuHi pekomeHaauii
ANA No3aayauTopHOI PoboTH
3000yBayiB BULLOI OCBITH

Xapkis
2019



YK 543.06(075)
A 64
Pexomenoosano [IMP Hayionanvrnoeo papmayeemuynozo
yrieepcumemy (npomoxon Ne 1 eio 16. 10. 2019 p.)

Astopu: L. C. I'punienko, C. B. Konicuuk, JI. }O. Knmumenko, K. B. lunnuk, T. B. XKykosa, O. I'. Kuzum, T. A. Kocrina, O. €. MUkuTeHKo,
L. 1O. IletyxoBa

Peuensenru:
Tapan C. I'., noxtop dhapManieBTHIHUX HAYK, mpodecop kadenpu meandHoi Ximii HarrionaasHOTO (hapManeBTHIHOTO YHIBEPCHUTETY.

AHAJITHYHA XIMis y MUTaHHAX Ta BIAMOBIASX: METOJ. PEK. JIJIs 03aayIuT. PoOOTH 300YB. BUIOT OCBITH /
A 64 1. C. I'punenko, C. B. Komicuauxk, JI. FO. Knumenko Ta i1. — Xapkis : H®ay, 2019. — 118 c.

AHamiTHyHa XiMis € 6a30BOI0 AVCIHILIIHOIO B MiTOTOBII MaricTpis 3a crenianbHicTio «Dapmarish» 1 BXOOUTH 10 CTPYKTYPH JIIEH31HHOTO iHTErpOBaHOTO
icnuty «Kpok-1». MeToanuHi pekoMeHallii CTBOPEHO KOJIEKTHBOM KadeapH aHamiTuaHoi XiMii H®aV, npuszHadeHo U1 mo3aayAUTOPHOT CaMOCTiIHHOI poOOTH
3100yBadiB BUIIOI OCBITH IMPU BUBUEHHI TUCIHILIIH «AHAITHYHA XiMis» Ta «DapMakoneiHi MeToau aHalizy (BuOipkoBa)». TecToBi 3aBIaHHS CTPYKTYpOBaHi
3a remamu: 60% (000B’3KOBUI PiBEHB) CTAHOBIATH TecTH €auHO1 0a3u LlenTpy TectyBanus MO3 Ykpainu, 40% (n0oaTKoBHiA piBeHb) — CIPSIMOBAHO Ha MOT-
JIMOJIEHY MiAroToBKY 10 icnuty «Kpok-1». [Ijis KO)KHOTO 3aBJaHHS HaBEJCHE TEOPETUYHE OOTPYHTYBAaHHS MPABUIIBHOT BIIOBIII, 10 CIIPUSE CBIJOMOMY Ta MO-
TUBOBAaHOMY O3HAHOMIICHHIO 31 3MICTOM TECTY.

MeTouuHI peKOMEH/Iallli PONOHYIOThCS 3100yBadaM BHIIO1 OCBITH cremiaibHocTi 226 dapmaitist, mpoMuciioBa dapmariist (ocBiTHI nporpamu «Dapma-
is», «Kiniuna gapmartisny, «TexHonorii mappyMepHO-KOCMETHYHHUX 3aC001B»).

YK 543.06(075)

© TIpunesnko L. C., Komicauk C. B.,
Kimmmenko JI. 1O., [lunnuk K. B., XKykosa T. B.,
Kusum O. I'., Koctina T. A., Mukutenko O.€.,
Ieryxosa I. 0., 2019

© H®aVy, 2019



TeopernuHi OCHOBH aHAITHYHOI XiMil (0006 a3K06UIL picend)

TecToBe mUTAHHSA

YKPaiHCbKOI0 MOBOIO

AHIJIIHCHKOI0 MOBOIO

OOrpyHTyBaHHs Bianosiai

1. (2015) 3asnaure mapameTpu, IO XapakKTe-
PU3YIOTh YYTJIMBICTh aHATITHYHOI PEaKIIii:

a) yci3a3Ha4yeHi mapamMerTpu

b) wminiManeHUI 06’€M TpPaHUYHO PO3BE-

JICHOTO PO3UUHY

C) TpaHUYHE PO3BEICHHS

d) BiakpuBaHUil MiHIMYM

€) TpaHHYHA KOHIICHTPALIis

1. (2015) Specify the parameters, which char-
acterize the sensitivity of analytical reaction:

a) all parameters mentioned

b) the minimal volume of the limit diluted

solution

c) the limit dilution

d) the opened minium

e) the limit concentration

UyTnuBicTh peakilii XapakTepu3yloTh MapaMeTpu:
MmiHimManbHa (rpann4Ha) KoHieHtpamis (Cmin) — Haki-
MEHIIIa KOHIICHTpaIlisl i0HIB a00 CIONYKH, 3a SKOi pea-
KIIisl TO3BOJISIE BIIKPUTH 1X Yy HEBEJIMKIN MOPILT pO34H-
"y (06°em 0,01 — 0,03 cm®); rpanmune posseneHns (W)
— € BEJIMYMHOI 3BOPOTHOI0 MiHIMAJIbHIN KOHIICHTpA-
ii; BiZKpUBaHWK MiHIMyM (m) — MiHIMajdbHa Maca
PCUOBHMHH, IO MOXKE OyTH BH3HAUCHA JIAHOK PEaKili-
€10 Yy MiHIMaJIbHOMY 00’eMi po3umHy. BinkpuBanwmii
MIHIMyM BUPaKalOTh y MiKporpamax (MKr) Ta MO3Ha-
4ar0Th TPerbKoro JiTeporo ¥ (1 y=107°r).

AHaJITUYHA peakilis € OUIbII YyTJIMBOIO 3a MiHi-
MaJbHAUMH 3HAYSHHSIMU BiJIKPUBAHOTO MIHIMyMYy, Ipa-
HUYHOI KOHIIEHTpAIil JOCIIPKyBaHOTO pPO3YHHY Ta
OUTBIIIMM 3HAYEHHSM IPaHUYHOrO PO3BEIECHHS

2. (2015) [nst BUTOTOBJICHHS Ta aHAJI3y JiKap-
ChKUX IpernapariB IHUPOKO 3aCTOCOBYIOTH Oyde-
PHi pO34MHH. [X BUKOPHCTOBYIOTB 3 METOIO:

d) WiATPUMKH NMEBHOT0 3HAYEHHS BeJIU-

ynHu pH po3uuny

b) 3minu Benmuuunu pH po3unny

C) 3MiHHM KOHCTaHTH 10Hi3allii pe4OBHHN

d) 3MiHM IOHHOI CHJIM PO3YHHY

€) 3MiHM JOOYTKY PO3YMHHOCTI pEUYOBUHH

2. (2015) For preparation and analysis of med-
icines the buffer solutions are widely used. The
buffer solutions are used for:
a) maintenance of the certain value size
of the solution pH
b) change of the solution pH value
c) change of the ionization constant of the

compound

d) change of the ionic strength of the solu-
tion

e) change of the solubility constant of the
compound

B ananiTuuHii npakTHLl BUHUKAE mMoTpeda mpose-
JIEHHS XIMIYHOI peakIlii 3a meBHMX 3Ha4yeHb pH cepe-
JIOBHIIIA 32 YMOBH, 110 IPOYKTaMHU peakiii crarorh H*
a6o OH™ — ioHm. Y 1ux BHUIagKaX 3aCTOCOBYIOTH OY-
depHi pO3UMHU ISl MIATPUMKH TIE€BHOTO 3HAYEHHS
BenuuuHu pH-po3zumny. Hampuknan npu Bu3HAueHHI
ionie Mg?* 3 posunmHom Hatpiii Tiaporendocdary
YTBOpPEHHS O1JI0T0 KPUCTAIIYHOTO 0Caay MOXJIHUBO
TITBKA Yy TPUCYTHOCTI aMOHiayHOTO Oy(epHOro po3-
guny (NH4Cl + NH3-H20):

NH.CI
Mg?* + HPO4? + NH3-H20 — MgNHsPO4 + H20




3. (2018) sk HasuBarOTh peakiiii Ta pearcHTH,
110 Jal0Th MOKJIMBICTH 3a MEBHUX YMOB BH3Ha-
YUTH JaH1 10HK B MPUCYTHOCTI 1HIIKX 10HIB?

a) cnenupiyHIMHU

3. (2018) How are the reactions and the rea-
gents, which enable to determine the given ions
in the presence of other ions under certain condi-
tions named?

Cneyughiuna peakyin Ha ICBHUN 10H — 1€ PEAKITIs,
10 JTO3BOJISIE BU3HAUYUTH HOTO B YMOBAX €KCIEPUMEH-
Ty y TPUCYTHOCTI 1HIIUX 10HIB, 0€3 IMONEPEeIHHOTO
BUUIEHHS 3 cyMimni. Hampuxkmazn, 1isi po3uuHiB JIyTiB

b) BuGipkoBUMHU a) specific Ha 10HU aMOHIIO MPU HarpiBaHHi:
C) TIpyINOBUMH b) selective NH4* + OH — NHs-H;0
d) xapakTepHUMH C) group
€) s3arajlbHUMH d) characteristic A
e) general NH3-H20 — NH3T + H,0

TeopeTnyHi 0CHOBU aHAJITHYHOI XiMil (0odamkoesuii pigens)

4. SxuMm € mpoliec Arcoiamii c1abKoro eaeKT-
POJIITY 1 ¥ MOXKHA JI0 HHOTO 3aCTOCYBATH 3aKOH
nirounx mac (3AM)?
a) 000poTHUM, MO:KHA 3acTocyBaTu 3[IM
b) HeobopoTHHM, MOXKHA 3acTocyBati 3/IM
C) HEOOOPOTHHMM, HE MOXKHA 3aCTOCYBATH
3IM
d) oGoporHuM, HEe MOKHA 3acTocyBaTtu 3/IM
e) He MOXHa 3actocyBaru 3JM

4. Specify which process of weak electrolyte
dissociation is. Is it possible to apply the law of
mass action (LMA) to it?
a) reversible, itis possible to apply LMA
b) irreversible, it is possible to apply LMA
c) irreversible, it is impossible to apply LMA
d) reversible, it is impossible to apply LMA
e) itisimpossible to apply LMA

Cna6ki kucnoru (HA) ta ocnosu (BOH) y BonHux
pO3YMHAxX 10HI3yIOTH HE TOBHICTIO (YaCTKOBO), HAPH-
KJIaI;

—
R

HA H" + A
BOH B*+ OH"

Tomy, 10HI3aIlis B PO3UMHAX TAKUX KUCJIOT 1 OCHOB

M1JKOPSETHCS 3aKOHY JII0OYUX Mac:
] B Jor |
* [HA * [BOH]

JluHaMi4Hy piBHOBary B TaKMX pPO3UMHAX XapakTe-
PHU3YIOTh BIAMOBI/IHI KOHCTAaHTH PiBHOBAaru (KOHCTaHTU
10H13aI1i1)

—n
~—

5. Skuil MeToj aHalli3y BUKOPUCTOBYIOTH, SIK-
10 Maca aHaji30BaHOI MpOOM 3HAXOIUTHCA B
miamasoni Big 0,01 go 0,001 r?

a) Mikpoanai3

b) wmakpoananis

C) HamiBMiKpoaHai3

d) MIKpOKPUCTATIOCKOIIYHUI aHaTi3

€) yJnbpTpaMiKpoaHai3

5. A definite mass of the sample to be analysed
is needed in qualitative analysis. By which
method can the substance sample with the mass
0f 0.01 to 0.001 g be analysed:

a) microanalysis

b) macroanalysis

C) semi-microanalysis

d) microcrystalloscopic analysis

e) ultra-microanalysis

SIxicHu# aHaini3 noTpedye MEeBHOI Macu JOCTIIXKY-
BaHOI MpoOu peuoBMHU. B MakpoaHani3i BUKOpPHCTO-
BytoTh 0,5 — 1,0 T pegounn, a6o 20 — 50 cm® po3unmy.
B wmikpoananizi — Bix 0,010 go 0,001 r peyoBunu abdo
0,05 — 0,50 cM® po3unHy, peakIiii BUKOHYIOTh Kpare-
JHHUM 200 MIKPOKPHCTAIOCKOMIYHUM MeTomamu. [lo-
JyMiKpoaHaii3 nependadae Bukopuctanus Big 0,01 o
0,10 r cyxoi pedosunu a6o 0,5 — 5,0 cm® po3unHy




6. AHamITHYHI peakiii BUKOPUCTOBYIOTH JUIS
KOHTPOJIIO SIKOCTI JIIKAPCHKUX 3aco0iB. XiMiuHi
peakiii MO>KHa BHKOPHCTOBYBATH SIK aHAJIITHY-
Hi, SIKII[O BOHH:

a) mepeodiralTh 3 Bi3yaJbHUMH 3MiHAMH

B peaxkuiiHiil cucremi

b) mnepebiraroTh 3 BUALICHHSM TeTLIa

C) mepebiraTh 3 yTBOPEHHIM 0CaTy

d) obopotHi

e) mepebirarTh MOBIIBLHO

6. Analytical reactions are used for medicines
quality control. Chemical reactions may be used
as analytical if they:

a) occur with visual changes in the reac-

tion system

b) occur with heat production

c) occur with heterophase formation

d) are reversible

e) occur slowly

B XiMiYHUX MeTOMax SIKICHOTO aHali3y BUKOpPHC-
TOBYIOTh AHQJIITUYHI peakKIii, SKi CYHpPOBOKYIOTHCS
MEBHUMH BI3yaIbHUMHU €(PEeKTaMH pPEakIiiHOi cucTe-
MU: YTBOPEHHS Y PO3YMHAX OCAJiB MEBHOTO KOJBOPY;
3MiHA KOJBOPY PO3YMHY a00 pO3ILIaBy; BHIILJICHHS
ra3yBaTHX CIOJYK 3 IIEBHHM 3allaxoM a0o0 iHIIMMH
XapaKTepHUMH MposiBaMH. Pe4oBHHY, SIKy BUKOPUCTO-
BYIOTh JUIsl IPOBEJICHHS SIKICHOI aHANITHYHOI PeaKilii,
HA3UBAIOTh PeazeHmoMm

7. Sk Ha3uBaeThCs B  aHaNi3i
3B’sI3yBaHHs CTOPOHHIX 10HIB?
a) aHAJITHYHMM «MACKYBaHHSIM»
b) aHamiTHYHUM PO3ALICHHSIM
C) aHAJITUYHUM BHUIAJICHHSIM
d) aHaNITHYHUM KOHLIEHTPYBAHHSIM
€) aHAJITHYHHUM CITIIBOCAKCHHIM

MpUHOM

7. How the approach of binding the extraneous
ions is called in analysis?

a) analytical «<maskingy»

b) analytical separation

c) analytical removal

d) analytical concentrating

e) analytical coprecipitation

IIpu BUsBICHHI 10HIB Co®" ta Ni** nomaroTs opTo-
docharHy KuciaOTy s 3B’sA3yBaHHS (MacKyBaHHS)
depym(Ill)-ioHiB, sKi 3aBaXKarOTh PEAKI[iSIM BUSIBJICH-
HSl, 3 METOIO iX aHATITUYHOTO «MACKYBaHHSI»:

Fe¥* + 2 PO —

8. IlpoBeneHHs1 CUCTEMAaTHYHOTO aHAJI3Y CyMIIIli
10HIB TIOYMHAIOTh 3 PO3JUICHHS iX Ha aHAITHYHI
rpynu. loHu (KaTiOHW/aHIOHW) PO3MOAUICHO Ha
TpyIH y BIIIOBIIHOCTI JIO:
a) XxiMiYHMX BJIACTHBOCTEl iX CHOJYK y
peakuisx 3 IeBHUMH peareHTaMu
b) penokc-noTeHmiaiB iOHIB
C) TMOJOXEHHS BIAMOBIIHUX EJIEMEHTIB Yy
NepioANYHIN cucTeMi
d) po3YMHHOCTI iX CHONYK Y BOJI
e) (i3MYHUX BIACTHBOCTEH iX CITOYK

8. Systematic analysis of complex mixtures is
needed to divide the mixture components into
groups. lons (anions/cations) are divided into
analytical groups according to:
a) certain chemical properties of their
compounds with certain reagents
b) redox properties of ions
c) the position of elements in the periodic
system
d) solubility of compounds in water
e) physical properties of compounds

Posnoain cymimr KaTiOHIB Ha aHANITHYHI TPYIU
BiI0OYBA€THCS 3 BUKOPUCTAHHSIM 2PYHOBUX pedazeHmis,
AK1 JI03BOJISIFOTH €(PEKTUBHO BIJOKPEMUTH (OCAJAUTH)
karionu I, III, V anamituynux rpym, abo nepesectu y
po3uuH kationu IV 1 VI rpyn (3a Kuci10THO-OCHOBHOIO
kinacugikamiero). KaTioHn 1 aHIOHM PO3NOAUIAIOTH Y
BiJIMOBIAHOCTI 3 XIMIYHUMU BIIACTUBOCTSIMH X CIHOJYK
y peakiisix 3 IeBHUMHU I'PYIOBUMHU pPeareHTaMu

9. PO3YMHHICTH MAJOPO3YMHHUX PEUOBUH (TH-
ny AgCl abo BaSO4) xapakTepu3yroTh 3a J10M0-
MOTOIO CIICI[iaJIbHOI KOHCTAHTH, 1[0 Ma€ Ha3BY:

a) 100yTOK PO3UMHHOCTI

b) xoHcTanTa rigpoizy

C) CTymiHb AUCOMiaIii

d) xoedimient adbcopoOii

€) CTymiHb TiAPOTI3y

9. The quantitative characteristic of the slightly
soluble electrolytes solubility (for example,
AgCl or BaSQ,) is the constant named:

a) solubility constant

b) stability constant

c) instability constant

d) ionization constant

e) acidity constant

Job6ytok pozumuHOCTi (Ks) — 1e koHCTaHTa, sKa
KUTBKICHO XapaKTepu3ye KOHIICHTpALil0 10HIB B HACH-
YEeHOMY pPO3YMHI MAJIOPO3YMHHUX EJEKTPOJITIB 3a
YMOBH cTanoi Temneparypu Ta THcky (tumy AgCl abo
BaSO4):

Ks(AgCl) = [Ag ] [CI]
Ks(BaSO4) = [Ba*]-[SO4*]




10. OGepith cmoci® BuUpa3y KOHIEHTpAIii po3-
YUHY, [0 BHKOPUCTOBYIOTH JMJIs PO3PaXyHKY
JTO0OYTKY PO3UMHHOCTI:

a) MoJisipHa KOHIEHTpauist

b) wmacoBa gacTka

C) MOJIsIpHAa KOHIICHTpAIllis PEYOBUHHU CK-

BiBaJIEHTA
d) MosbHA KOHIEHTpALS
€) MoJIbHA YacTKa

10. Choose the expression way of the concen-
tration used for the calculation of the solubility
constant:

a) molar concentration

b) mass fraction

c) molar concentration of the equivalent

substance
d) molal concentration
e) molar fraction

Hobymok po3uunnocmi MaqopO34YMHHOI CIOJYKH
PO3PaxOBYIOTh BUXOJSYM 3 PIBHOBRXHHUX KOHIIEHTpA-
i 10HIB (MOJ‘IB/,Z[Mg), 110 BiJIMOBIAI0OTh PO3YMHHOCTI
NEBHOI CIOJYKU B 11 HACHYEHOMY PO3YMHI 1 O3BOJIS-
I0Tb BHU3HAUUTH MOXJIMBOCTI Ta YMOBHU YTBOPEHHS
HACUYCHUX, HEHACHUYCHUX Ta TEPEHACHYCHHUX PO3YHU-
HIB

11. Yum xapakTepHu3yeThCs 3aTHICTH PEAareHTY
naBatu J100pe (piKCOBaHMH aHANITHYHUUA €(EeKT
IIPH B3aEMOJIIT 3 JOCIIKYBAHOKO PEUOBUHOKO?

a) 4YyTJMBiCcTIO peakirii

b) BuGipkoBicTIO peakirii

C) crmerudivHICTIO peaKiii

d) CeneKTHBHICTIO peakiii

€) KIJBKICTIO peareHTy

11. The reagent ability to ensure a stable analyt-
ical effect in the interaction with the substance to
be analysed is characterized by:

a) reaction sensitivity

b) reaction selectivity

c) reaction specificity

d) reagent amount

e) -

OpHi€0 3 BOKIMBUX BUMOT JIO aHATITHYHOI peak-
1ii € 11 BUCOKA YyTIUBICTb.

YyrausicTio peakuii Ha3UBaIOTh HAaMEHIILY KOH-
LEHTPALliI0 10HIB, Ky MOKHA BIIKPUTHU JAHOIO PEaKIi-
€10 32 [IEBHUX YMOB 1i BAKOHAHHS

12. OKUCHIOBaJIHHO-BITHOBHI TIPOIECH Bifirpa-
I0Th BUHATKOBY POJIb B OOMiHI PEUOBHH 1 €Heprii
B OpraHi3mi JIOAWHU. SIKUii MOKa3HUK € KUIbKiC-
HOIO MIpOI0 OKHMCHIOBAJIbHOI Ta BIJHOBJIIOBAJIb-
HOT 3/TaTHOCT1 peareHTiB?

d) BeJIMYMHA CTAHAAPTHOIO MOTEHIiaTy

b) TteroBwmii eekt peakiii

C) Temmeparypa

d) pH po3uuny

€) KOHIICHTpAIlis OKHCHUKA 1 BI/ITHOBHHKA

12. Redox processes play an exceptional role in
metabolism in human body. Which parameter is
the quantitative measure of oxidation and reduc-
tion ability of the reagents?

a) value of the standard potential

b) heat of the reaction

c) temperature

d) pH of the solution

e) concentration of the oxidant and reducer

CrangapTHUI MOTEHLIAT PEIOKC-CUCTEMU BUKOPHU-
CTOBYIOTb $IK OO’€KTHBHY XapaKTE€PUCTHKY OKHCHO-
BIJIHOBHHMX BJIACTMBOCTEH CHOJYK. YuM OUIBII MO3H-
TUBHUM € 3HAYEHHs CTaHJApPTHOrO MOTEHIIady, TUM
OUTBIII CHUJIPHUM OKHCHHUKOM € OKHCHEHa (opma pe-
JOKc-apu. UMM MEHIIMM € 3HaueHHs CTaHIapTHOIO
MOTEHITIaTy, TUM OUTbII CHJIIBHUM BITHOBHUKOM € BijI-
HOBJIeHa (opma penokc-napu. [IoBHOTa Ta HampsMOK
nepediry OKHCHO-BIHOBHOI peakilii BHU3HAYAETHCA
PI3HUIICIO CTAHAAPTHUX ENEKTPOJHUX IOTEHLIANIB
y4acHHKIB peakiii: AE® =E° ~—ES,
AE®> 0,4 B — peakuis nepebirac y mpsamMoMy HampsMi
AE® < 0,4 B — peakuis nepebirae y 3B0pOTHOMY Ha-
psiMi




13. (2013) [ns miaATpUMKH TEBHOTO 3HAYCHHS
pH cepenoBuia BUKOPUCTOBYIOTH OydepHi po3-
YUHU. YKaxIiTh cyMmiml pedoBuH, sika HE € Oy-
depHoIO:

a) NaOH + NaCl

b) CH3COOH + CH3COONa

c) NH4CIl + NH3-H20

d) HCOOH + HCOONa

e) NaH2PO4 + Na:HPO4

13. (2013) To maintain the certain value of medi-
um pH the buffer solutions are used. Specify the
mixture of the substances that DOES NOT HAVE
buffer properties:

a) NaOH + NaCl

b) CH3COOH + CH3;COONa

c) NH4CI + NH3-H20

d) HCOOH + HCOONa

e) NaH2PO4 + NaHPO4

Po3unHu, 1mo MicTATh BOgHOYAC OY/Ib-AKYy CIIaOKy
kucnory Ta i1 cinme (manpuxiang CH3COOH +
CH3COONa — ameratHuii OydepHmii po3umH) ado
Oynp-siKky cinabKy OCHOBY Ta ii cCinlb (Hampukian
NH3-H20 + NH4Cl — amoniaunuii 6ydepHuii po3unH)
Ta BOJIOJIIOTH Oy(epHOIO Ni€l0 — Ha3WBarOThL Oydep-
HUMH PO3YHHAMH.

Cymim peuoBuH NaOH (cunpHa ocHoBa) + NaCl
(cizb, YTBOPEHA CHIIBHOKO OCHOBOIO Ta CHIIBHOKO KHC-
JIOTOX0, HE MiJAETHCS TiAPOIIizy) HE € OydepHuM po3-
YHHOM.

SAKICHUM AHAJII3

I anasiTHYHA rpyna KaTioHiB (0606 ’a3K06uil pisens)

14. (2019) Yomy kaTioHu | aHaNITHYHOI IpymH
(KUCIIOTHO-OCHOBHA Kjacu(ikallisg) HE MarTh
IPYIOBOTO PeareHTy?
a) OlIbLICTH iX coJiell po3unHHi y Boi
b) maroTe Onu3bKi 10HHI pagiycu
C) MaroTh BEIHKI 10HHI pajiycu
d) wMaroTh 3MaTHICTh YTBOPIOBATH PO3YHH-
Hi OCHOBH
€) Hajexarb J0 OI0JOTIYHO BaKJIMBUX
€JIEMEHTIB

14. (2019) Why does not the It analytic group
of cations have the group reagent?
a) because most of their salts are soluble
in water
b) because they have small ionic radii
c) because they have large ionic radii
d) because they have the ability to form
soluble bases
e) because they belong to the biologically
important elements

Karionn K*, Na", NHs" yrBOprorors crmomyku 3
10HHUM THUIIOM XIMIYHOTO 3B’SI3KYy 1 OUIBIIICTH 3 LIHUX
cronyk (xymopuau, cyiabGaTH 1 TIAPOKCUAMN) 100pe
PO3YUHSIOTHCS Y BOJII.

Tomy kationu | aHanmiTHYHOI IpyNu HE MAaKOTh TPYy-
noBoro pearedrty. lonu Na* i K criiiku g0 1ii okuc-
HHUKIB Ta BITHOBHHUKIB

15. (2015) o MIKpOKpHCTaJIOCKOIIYHUX peak-
I[i{i BUSBIICHHS 10HA KaJil0 HAJICKUTH PEaKIis 3:
a) mawomoym (II) HaTpiii rexcaniTpoky-
nparom (IT)
b) warpiii rigporeHTapTPATOM
C) Hatpiil rekcaniTpokobaisTaToM (III)
d) Hatpiii TeTpadenindopaToMm
€) peaxiiist 3a0apBICHHS TOITYM's

15. (2015) The microcrystalloscopic reaction of
potassium-ions detection is the reaction with:
a) sodium lead (I1) hexanitrocopperate (1)
b) sodium hydrotartrate
c) sodium hexanitrocobaltate (111)
d) sodium tetraphenylborate
e) flame test

lonn xamito B HEUTpaIbHOMY CEpPEIOBHII YTBO-
proroTh 3 NaPb[Cu(NO2)e] yopHuit ocam Kamiii mioM-
oym (1) rexcanirpokympary (II):
2K* + Pb?* + [Cu(NO2)s]* = KzPb[Cu(NO2)e]

loHM aMOHIIO 3aBa)kalOTh BH3HAaueHHIO ioHIB K' 3
[[UM peareHToOM, TOMY 1[0 YTBOPIOIOTh MOAIOHUMN ocaj




16. (2018) Coumi siKkOro KatioHy 3a0apBIIIOIOTH
noiayMm’st y ¢gioneToBuii Komip?

a) KaJiio a) potassium
b) marpiro b) sodium

C) CTpOHIIiO c) strontium
d) xambiito d) calcium

e) OGapiro e) barium

16. (2017) Which cation salts colour the flame
violet?

17. (2017) Cyxwuii 3aIMIIOK, OTPUMAHHH TICIsI BU-
NIApPOBYBAHHS PO3UMHY, 0 aHAJ3YIOTh, 320apBITIOE
0e30apBHEe TONYM’st TAJIbHUKA y >KOBTHH KOJIp, a
NP PO3TIISIaHHI Kpi3b CHHE CKIIO — Y (bioeToBuil.
SIKi KaTiOHM 3HAXOMATHCS Y CyXOMY 3aJTHIIKY?

a) Na*, K* a) Na', K*
b) Ca? K* b) Ca?* K*
C) Na“, Sr?* C) Na*, Sr2t
d) Li*, Ba? d) Li*, Ba®*
e) Na*, Ca® e) Na*, Ca®

17. (2017) The dry residue obtained after evapora-
tion of the solution to be analysed colours the col-
ourless flame of the burner in a yellow colour, but
when examining through a blue glass in a violet
one. Which cations are present in the dry residue?

Comi kamiro (K') 3aGapsmrorots Ge30apBHE ITO-
JTyM’st IanbHUKA y ¢ioneToBuil kouip. i ycyHeHHs
MacKyBaJIbHOIO BIUIMBY coiieii Na® momym’s posriis-
JAIOTh KPi3b CHHE CKIIO

18. (2019) IIpu npoBeneHHi peakiii iOHIB Ha-
Tpito 3 Kamiil rekcarigpokcoctudbarom (V) B
HEUTpalbHOMY CEpeZOBHUIIl YTBOPIOETHCS OCA.
VYKaxiTh KOJIp 3a3HAYEHOTO OCany:

18. (2019) When carrying out the reaction of
sodium-ions with potassium hexahydroxostibiate
(V) in neutral medium the precipitate is formed.
Specify the colour of the precipitate:

dapmakoneitHOI0 peakIli€ero BUSBICHHS 10HIB Ha-
Tpito € gis  Kamiid rekcarigpokcoctudary (V)
K[Sb(OH)s] y HeiiTpanbHOMY CepeIoBHIIL:

Na* + [Sb(OH)s]” — Na[Sb(OH)s]{

a) Oiamii a) white

b) uepBoHuit b) red YTBOprOEThCS OiMiA KpUCTaMiuyHUi ocaj. Peaxiis
C) IKOBTHIA c) yellow MaJIOYyTIHBA, MOTPEOYE MOTUPAHHS CKJISTHOI MaInd-
d) 3enenwmii d) green KOO BHYTPILIHIX CTIHOK MPOOipKU

e) OaKUTHUI e) blue

19. (2018) HocmimKyBaHuii pO3YMH MICTHTH KaTi-
OHHM aMOHIIO 1 HaTpito. YKaXiTh peareHT, 10 J0-
3BOJISIE BUSBUTH B I[bOMY PO34MHI KaTIOHU HATPIO:

19. (2018) The solution to be analysed contains cati-
ons of ammonium and sodium. Specify the reagent
allowed to determine sodium-cations in this mixture:

Karionn Hatpito y NpHCYTHOCTI KaTiOHIB aMOHIIO
BU3HAUAIOTh 3a PEaKLI€l0 3 UHKYypaHUIaleTaToM
(Zn(U02)3(CH3COO)g). YTBOPIOETHCS KOBTO-3CIICHHI

a) NIWHKYpaHijgamerar a) zinc uranyl acetate KPUCTATIUHUHN Oca:

b) xaiii okcanar b) potassium oxalate Na* + Zn?* + 3U0,%* + 8CH3COO" + CH3COOH +
C) Kauiif Terpaitogomepkypar (II) c) potassium tetraiodomercurate (11) 9H2,0 — Nazn(UO2)3(CH3COO)e-9H,0| + H*
d) kamiit rigporeHTapTpaT d) potassium hydrotartrate

e) kauiii OeHzoar e) potassium benzoate
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20. (2017) Y dapmakoneiiHOMY aHaIi31 IS 17CHTH-
(ikariii i0HIB HaTPitO BUKOPUCTOBYIOTh PEAKIIIIO 3:

a) 2-MeToKcH-2-QeHIAleTaTHOI KHC-

JIOTOIO

b) 8-okcuxinomiHOM

C) nudeHiIaMiHOM

d) nmiameTniamiOKCHMOM

e) rerpadeninboparom

20. (2017) Which reagent is used by Pharmaco-
poeia for identification of sodium-ions?

a) 2-methoxy-2-phenylacetic acid

b) 8-hydroxyquinoline

c) diphenylamine

d) dimethylglyoxime

e) sodium tetraphenylborate

Hns inentudikarii ioniB HaTtpito [lepkaBHa dap-
Makoliest YKpaiHu peKOMEHAY€ BUKOPUCTOBYBATH pea-
KI[II0 3 2-METOKCHU-2-(DEHUIAeTaTHOI KHUCJIOTOK 3
YTBOPEHHSM OLIOT0 KPUCTATIYHOTO OCaYy:

Na* + CeHsCH(OCH3)COOH —
CsHsCH(OCH3)COOH-CgHsCH(OCHz3)COONa | + HY

21. (2015) Ximik-aHAIITHK IPOBOIUTH SKICHUI
CHCTEeMaTHYHHUI aHaNi3 CyMillli KaTiOHIB mepuioi
AQHATITUYHOI rpynu. SIKUi KaTiOH BU3HAYAKOTh Ha
MOYATKY JIOCITI/PKEHHS CIICIU(ITHOI0 PEaKITIEr0?

21. (2015) The chemist-analyst carries out the
qualitative systematic analysis of the mixture of
the first analytical group cations. Which cation is
detected in the beginning of investigation by

[Tpu anami3i kaTtioHiB | aHamITHYHOI Tpynu 10HU
aMOHII0 BU3HAYAIOTh «IPOOHHM» METOJIOM B OKpEMii
npo6i (mpu HarpiBaHHiI 3 PO3UMHOM Jyry). Peakiris
crenudigHa, J03BOJSE BU3HAYUTH 10HU aAMOHIIO Y

a) aMoHiI specific reaction? MPUCYTHOCTI BCiX KaTiOHIB Ta aHiOHIB.

b) wmarpiro a) ammonium 3 BUKOHAHHS IIi€l peakilii, 3a3BUYal, PO3IMOYHHA-

C) mitiro b) sodium I0Th SAKICHUI aHaJIi3 MPOOU HEBIZOMOTO CKJIay.

d) xauiro c) lithium SIKII0 10HM aMOHIIO 3HAMICHI, iX HEOOX1THO BHIA-

€) apreHTymy d) potassium JIMTH 3 PO3YHHY, TOMY I1[0 BOHH 3aBaXKarOTh 11CHTU(I-
e) silver kanii ionis K™ i Na*

22. (2015) fIka 3 3a3HaYEHUX pEaKIliii BHSBICHHS
KaTIOHIB aMOHIIO € CTICI(PIUYHOI0?
a) peaxmisi 3 TiIPOKCHIAMH JYKHHX Me-
TaJIiB PU HATpPiBaHHI
peakilis 3 Kalliii TekcarigpokcocTrba-
ToM (V)
C) peakiis 3 HaTpiii reKCaHiTPOKOOAIbTA-
tom (III)
peakiiist 3 Kajiil TeTpaiioloMepKypaTom
(IT) B my>xHOMY cepeoBUILI
€) peaxiis 3 HATpii TeKcaHiTpoKoOaIbTa-
toMm (II1) B kucinomy cepenoBuii

b)

d)

22. (2015) The specific reaction for ammonium-
ions in qualitative analysis is the action of:
a) alkali solution when heating
b) potassium hexahydroxostibiate (V) so-
lution
c) sodium hexanitrocobaltate (111) solution
d) potassium tetraiodomercurate (I1) in al-
kaline medium
e) sodium hexanitrocobaltate (I11) solution
in acid medium

CrenniuyHOIO peakili€l0 BU3HAYEHHS 10HIB amo-
HiI0 (KHUCJIIOTHO-OCHOBHA Kiacu(ikailisi) B SKICHOMY
a”ami3i € naig po3unHiB ayriB (NaOH a6o KOH) npu
HarpiBaHHI:

A
NHs* + OH" = NHz-H20 — NHsT + Hz0

["azyBaTuii aMOHIaKk MOYXHA BUSHAUYHTH:

— 32 3amaxom;

— 3a 3a0apBiEHHSM BOJIOTOT'O YEPBOHOT'O JIAKMY-
COBOI'0 Manipus B CUHIA KOJIIp




23. (2015) B maboparopii HeoOXimHO igeHTHI-
KyBaTH KaTiOH aMOHi10. M0>kKHa BUKOPUCTATH:

a) peaktuB Hecciiepa

b) muHKypaninanerar

C) xauiii xpomar

d) peaxruB Uyraesa

€) Harpiii cynbdar

23. (2015) It is necessary to identify ammoni-
um-cations in laboratory. It is possible to use:

a) the Nessler reagent

b) zinc uranyl acetate

C) potassium chromate

d) the Chugaev reagent

e) sodium sulphate

24. (2017) HocnipkyBaHHW PO3YUH MICTUTh
KaTiOHM KaJilo 1 aMOHII0. YKaxiTh PEarcHr, Io
JI03BOJISIE BUSIBUTH B ILbOMY PO3YHHI KaTiOHU
aMOHIIO:

a) kauiii rerpaiionomepkypat (II)

b) xamniit rekcanianogepar (II)

C) HaTpiii IigporeHTapTpar

d) maTpiii aeraTt

€) UMHKYypaHiJaerar

24. (2017) The solution to be analysed contains
cations of potassium and ammonium. Specify
the reagent allowed to determine ammonium-
cations in this mixture:

a) potassium tetraiodomercurate (1)

b) potassium ferricyanide (II)

c) sodium hydrotartrate

d) sodium acetate

e) zinc uranyl acetate

Jns imenTtHdikamii KaTiOHY aMOHII0 BHKOPHUCTO-
BYIOTh PO3YMH Kamiil Terpaiiogomepkypaty (II) B cy-
Milni 3 Kajgiid TrigpokcuaoM — peaktuB Hecciepa
(K2[Hgls] + KOH):

H;
NH," + 2 [Hgl,]* + 4 0H == < ¢
Hg

AHaniTHIHUM e(EeKTOM PEeaKIlii € YTBOPEHHS 0cay

4epBOHO-0YpOro abo xKOBTO-0ypOro KoJIbopy

\
NH, 1] +7T + 3H,0

I anasiTHYHA rpyna KatioHiB (dooamkosuil pieens)

25. Jlo I aHaniTH4HOT rpynu KaTiOHIB 3a KHUCIO-
THO-OCHOBHOIO KJacH(IKaIli€l0 HajeXaTh Takl
KaTiOHU:

a) HaTpilo, Kajiw, aMoHiI0

b) kanbmiro, cTpoHiito, 6apito

c) aprearymy, wnomoymy (II), Hikomy (IT)

d) anromiHiro, MarHifo, IUHKY

e) kamir, Oapiro, 6icmyty (I11)

25. To the first analytical group of cations by the
acid-base classification belong such cations as:
a) cations of sodium, potassium, ammo-
nium
b) cations of calcium, strontium, barium
c) cations of silver, lead (1), nickel (I1)
d) cations of aluminium, magnesium, zinc
e) cations of potassium, barium, bismuth (111)

Jo 1 ananmiTHuHOI Tpynu HajeXaTb KATIOHMU JIYX-
HUX METaTIB: KaJlil0, HATPil0, a TAKOX KOMIUJIEKCHUN
ion amoniro (NH4"). BynoBa enekTpoHHHX 00OJOHOK
Na" i K* moni6ua. Ionspusaiiiiia CipOMOKHICTb IHX
KaTIOHIB Majla 3a PaxyHOK BEJIMKUX 10HHUX pPaJilyCiB.
Ton NHs" 3a cBOiMH XiMiUHMMM BJIACTHBOCTSMH Ha-
OJIM>KEHUN 10 XIMIYHUX BJIACTUBOCTEH CIOJYK KaJiio 1
HaTpito

26. SIKUM aHATITUYHUM €(PEKTOM CYIpPOBOJIKY-
€TbCSI peaklis BUSABJICHHS KATIOHIB Kalilo NpH
Ii1 HaTpiii rigporenTapTpary?

a) YTBOPIETHCS OUIMIT KpHCTATIYHUI 0caj
b) po3umH HaOyBae kOBTOrO 3a0apBICHHS

C) yTBOpIOEThCS Oinit amopHuUit ocas

d) yrBOproeTscs Oypuit ocaj

€) YTBOPIOETHCS KOBTHI 0CaI

26. Specify which analytical effect accompanies
the potassium-cations detection reaction under
the action of sodium hydrotartrate:
a) awhite crystalline precipitate appears
b) the solution becomes yellow
c) awhite amorphous precipitate appears
d) abrown precipitate appears
e) ayellow precipitate appears

BusHadyeHHs1 10HIB KaJlif0o 3 HaTpid TiJporeHrap-
tpatrom NaHC4H4Os BitOyBaeThCs 3a peakIliero:

K* + HC4H40s — KHC4H1064

VYTBOprO€ThCA OUMH KpUCTAIYHUI Ocaj MpHU TO-
TUPaHHI BHYTPIIIHIX CTIHOK MPOOIPKH CKJISIHOIO MaJu-
YKOIO.

Peaxiiiss ManodyTianBa, BUKOHYETHCS y HEHUTpalb-
HOMY CEpEIOBHIII, HA XOJIOLY
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27. Jlyis 3B’sI3yBaHHS 10HIB T1pOreHy TPH 17eH-
TU(iKalii 10HIB KaJi0 3 TAPTPATHOIO KUCIIOTOIO
BUKOPUCTOBYIOTh PO3UMH:

a) Harpiii auerary

b) marpiii rigpokcumy

C) amoHiaKy

d) cyabdaTHOI KUCITOTH

€) XJIOPUIHOI KUCIIOTH

27. In order to bind hydrogen-ions when identi-
fying potassium-ions with tartaric acid the fol-
lowing solution is used:

a) sodium acetate

b) sodium hydroxide

C) ammonia

d) sulphuric acid

e) hydrochloric acid

[Tpu inenTHdiKaIli 10HIB KaJlif0 3 TAPTPATHOI KH-
CJIOTOIO /7S 3B’sI3yBaHHS 10HIB TipOTeHy BUKOPUCTO-
BYIOTh PO3UWH HATpil arerary:

H>C4H4Og + CH3COO™ — HC4H406 + CH3COOH
K* + HC4H40s — KHC4H406d

YTBOpIOETHCA OLTMI KPUCTATIYHUMA OCa]

28. SIkuii aHaMITUYHUN €(PEKT CIOCTepIraeThCs
IiJ] 9Yac BHUSBJICHHS KATIOHIB KaJli0 PEAKIIIE0 3
HaTpiii rekcanirpokodamsTarom (I11)?

a) JKOBTHIi ocaa

b) 6inuit ocan

C) ’KOBTE 3a0apBJCHHS PO3UUHY

d) uopHwmii ocas

€) YepBOHHMIA OCa

28. Which analytical effect is observed when
determining potassium-cations by the action of
sodium hexanitrocobaltate (111) solution?

a) ayellow precipitate

b) awhite precipitate

c) ayellow colour of the solution

d) ablack precipitate

e) ared precipitate

OxuuM 3 peareHTiB i Bu3HaueHHs ionis K* € po-
3unH Na3[CO(NO2)s]. AnanmitTuunuii edekr peakiii —
YTBOPEHHS JKOBTOTO KPUCTATIYHOTO OCaYy:

2K* + Na* + [CO(NOz)e]gf — K2Na[Co(NO2)s]|

Peaxiiito HEOOXiTHO MPOBOIUTH Y HEHTpaIbHOMY
CepeIOBHUIIl, HAa XOJIOLY

29. OnmuH i3 KaTIOHIB TEPIIOi TPYIH 3aBaXkae
BUSIBJICHHIO IHIIUX, TOMY HOTO CIiJi BUSBUTH
nepluM 1 BUAANUTH. SKkuit e kaTion?

a) NH4*
b) Na*
c) K'

d Li*
e) Ca*

29. One of the cations of the first group pre-
vents the detection of other cations, so it should
be detect at first and removed. Call the cation:

a) NHs*
b) Na*
c) K'

d) Li*
e) Ca*

IoHn amMOHIO 3aBaKalOTh BH3HAYCHHIO 10HIB Ka-
Ji10, TOMY 10 YTBOPIOIOTh MOAI0HI OCaay 3 peareHra-
MU s Bu3HadeHHS KkarioHiB kaiito (NH4HC4H4Oe,
(NH4)2Na[Co(NO2)s]). Takox, ionn NH4" 3aBaxkaroth
BHU3HAUEHHIO 10HIB HATPIIO B peakiii 3 Kajiil rekcarifi-
pokcoctud6aroM (V), TOMy 110 PO3UYHMHU COJIEH aMOHIIO
MalOTh KHCIIE CEpeJOBHINE, B SIKOMY PO3KIATAETHCS
peareHT 3 yTBOpEHHIM O110T0 ocany:

K[Sb(OH)s] + H* — HSbOsy + K*

30. OGepiTh peareHT nns BHJAJICHHS 10HIB
NHs" nepen BusBiaennsm ionis K

30. Choose the reagent for deleting NH4*-ions
before the K*-cations detection:

I[Tepen BusHaueHusM ioniB K* karionn amoniro Bu-
JANSIOTH 3 JOCIII)KYBAaHOT'O PO3UMHY MPH /il pO3UHHIB

a) Na2COs a) NaxCOs NaOH a6o Na;COsz npu HarpiBaHHi, NMOTIM PO3YUH
b) K2CO3 b) K.COs ueirpanizyrote CH3COOH (3a HeoOXigHOCTI ymapro-
c) NHsOH c) NH,OH I0Th), OXOJIO/KYIOTh i BU3HAuUaroTh ionu K* jmiero pos-
d) NH4CI d) NH4CI ynHiB NaHC4H4Og6, Naz[Co(NO2)s] abo mikpokpucra-
e) KCI e) KCl JIOCKOTIYHOIO peakiero 3 pozunaoM NaxPb[Cu(NO2)e]
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I1 ananiTHYHA rpyna KaTioHiB (0006 ’a3K06uii pieens)

31. (2017) Ilpu po3mozini KaTioHiB HAa aHATITH-
YHI TPyOu Yy BIANOBITHOCTI JO KHCIOTHO-
OCHOBHOT KJilacuikailii rpyrmoBUMHU pearcHTaMu
€ KUCJIOTH Ta OCHOBH. SIKi KHCIIOTH BUKOPHCTO-
BYIOTh SIK TPYIIOBI peareHTn?

a) HCI, H2S04

b) H2COs3
€) HzPO4, H2C204
d) HCIO4

e) HNOs, CHsCOOH

31. (2017) When cations are divided into ana-
Iytical groups according to the acid-base classi-
fication, the group reagents are acids and bases.
What acids can be used as group reagents?

a) HCI, H2SO4

b) H2COs

c) H3zPOs4, H2C204
d) HCIO4

e) HNOs, CHsCOOH

I'pynoBuM pearenToM Ha Il aHamiTHYHy Tpymy Ka-
TioHiB € 2 M po3uun HCI, sxuii 103BOJIs€ CENEKTUBHO
BIJIOKPEMHTH 1[I KaTiOHW Yy BUTJISAI OCadiB BiAMOBI-
Hux xygopuniB. Karionu I, III — VI ananituunux rpyn
MIPH [IbOMY 3aJTUIIAI0THCS B PO3UHHI.

['pynoBuM peareHTOM Ha KaTiOHM TpPeThOI aHali-
tuuHol Tpynu € 1 M po3unn H2SOs4 B mpucyrHOCTI
eTHJIOBOrO crupty, karionu IV — VI anamituunux
TPyl HE OCa/PKYIOThCS CYIb(PATHOI KHUCIOTOK 1 3a-
JUIIAIOTHCS B PO3UYHHI

32. (2017) B ximiko-aHamiTH4HIN JabopaTopii
CHEIalicT TOCIiPKYBaB PO3YMHH, IIO0 MICTATh
CyMillli KaTioHiB. B ikoMy 3 po34MHIB MiCTAThCS
mume karionu Il anamiTiHanoi rpynun?

a) Ag*, Hgz?*, Pb?*

b) Hg2?*, NHs*, Ag"

c) Na'*, Pb?*, Ni?*

d) Na', H922+, NHs*

e) Pb%, Ag', Co?*

32. (2017) To the second analytical group of
cations by the acid-base classification belong
such cations as:

a) Ag+, H922+, Pb2+

b) Hg.?*, NH4*, Ag*

c) Na', Pb?* Ni?*

d) Na*, Hg.?*, NH4*

e) Pb?*, Ag*, Co?*

3a KHCIOTHO-OCHOBHOIO KJIAacH(iKaIli€r KaTiOHIB
no Il ananiTuyHOi Tpynu HajexaTh KaTiOHU apreHTy-
my, mmom6ymy (11), mepkypiro (I) (Ag*, Pb?*, Hgz?).

['pynoBuii peareHt Ha kaTionu Il anamiTuuHOi Tpy-
1 — 2 M po3uun HCL:

Ag'+ClI- — AgCN Ks=1,78-1071°
Hg2?" +2 ClI- = HgClod Ks=1,3-1018
Pb?* + 2 CI- — PbClad =1,6:10°

33. (2019) ITpu mpoBeneHHi inenTHiKanii Kario-
HIB apreHTYMY Ha PO3YHH nozis pozurHoM HCl,
a TOTIM PO3YMHOM aMOHiaky. Slka croiyka npu
IIbOMY YTBOPIOETHCA?

a) [Ag(NHz)2]Cl
b) [Aga(NH3)3]Cl
c) AgOH

d) AgCl

e) [Ag(NHs)s]Cl

33. (2019) In the process of silver-cations iden-
tification HCI solution and then ammonia solu-
tion have been added to the solution. What com-
pound has been formed as a result?

a) [Ag(NHs)2]Cl
b) [Ag2(NHs)3]Cl
c) AgOH

d) AgCl

E) [Ag(NHg)g] Cl

2 M po3uun HCI — rpyHOBI/Iﬁ peareHT Ha KaTiOHU
II ananiTuHOI rpymnu:

Agt+ CI- — AgCH

[Tpu nii po3unHy amoHniaky — ocaa AgCl po3unns-
€TbCS IOBHICTIO:

AgCH + 2 NHz-H,0 — [Ag(NHs)2]" + CI" + 2 H,0
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34. (2018) Ha 3pa3ox AOCHI)KYBAHOTO PO3YUHY
JUIs. BU3HAUEHHS HOTO SKICHOTO CKIJIAy TOMIsUTN
2 momnb/n po3zunHom HCI. Buma 6inmit ocan,
PO3UMHHMIA Y BOJAHOMY pO3uuHi amoHiaky. [Ipo
HaAsBHICTH SKUX KAaTIOHIB CBIIYMUTH LIEW aHAIITH-
YHUN ePeKT?

a) apreHTymy

b) mromOymy (II)

c) wmepkypiro (I)

d) wepkypiro (II)

e) cranymy (II)

34. (2018) The solution to be analysed is treated
by 2 mole/dm® HCI solution for determining the
qualitative composition. A white precipitate,
which is soluble in the agueous ammonia solu-
tion, is formed. This is the evidence of the pres-
ence of the following ions:

a) silver-ions

b) lead(ll)-ions

c) mercury(l)-ions

d) mercury(ll)-ions

e) tin(ll)-ions

Businenns kariona Ag® mpoBOAATH MOAAJBIIOKO
niero po3unHy HiTpaTHOi KHucnotu HNOs3:

[Ag(NHs)2]* + CI- + HNOs — AgCIy + 2NH4* + NOs~

YTBOpeHHs1 OUTOTO CHPHHUCTOTO OCaay IMiJATBEPKYE
IPHUCYTHICTH i0HIB Ag"

35. (2018) Po3umn, orpumanuii micis oOpoOKu
rapsidor0  BOJIOIO OCaJiB  XJOPHUIIB KaTiOHIB
Il ananiTuyHOi rpynu, O6ymo oOpobIECHO po3du-
HOM Kajiii JauxpomaTry. YTBOPHBCS IKOBTUH
ocajl, HCPO3UMHHHUI B aIlETaTHIM KHUCIIOTI, aje
PO3YMHHMH y JTyraX. SIKi KaTiOHU 3HAXOJAThCS Y
po3uMHiI?

a) xarionu mmomoymy (IT)

b) xarionu Oapiro

C) KaTiOHH KaJbIIio

d) xaTioHM apreHTyMy

e) xationu mepkypito (1)

35. (2018) The solution obtained after pro-
cessing the precipitate of chlorides of the 11"
analytical group cations with hot water is treated
with the potassium dichromate solution. A yel-
low precipitate, which is insoluble in acetic acid,
but soluble in alkali, is formed. Which cations
does the solution contain?

a) lead(ll)-cations

b) barium-cations

c) calcium-cations

d) silver(l)-cations

e) mercury(ll)-cations

Ocan PbCl, mae HalibinbIe 3Ha4YeHHS JOOYTKY PO-
34MHHOCTI cepel XyopuaiB kaTioHiB Il anamiTuyHOl
rpymu (Ks = 1,6-107°) i mOBHICTIO po34HHSAETHCS Y Ta-
psAuuii Boi.

JoN . . 2+

IIpu B3aemoxii 3 nuxpomar-ioHamu ioHu Pb~" yr-
BOPIOIOTH JKOBTUH OCal, AKUI PO3UHHSIETHCSA y PO3UU-
Hax JIyTiB:

2 Pb2* + Cra072 + Hy,0 — 2 PbCrO4) + 2H*
PbCrOs| +3 OH — [Ph(OH)s]~ + CrO2

36. (2017) Mo mocnmipKyBaHOTO PO3YHHY JIOAAITH
pO3uMH XJ0pHIHOT kucnoTu. Ocaj, 1o yTBOPHUBCS,
BiI(UIbTpYBaIM 1 00poOUIM Ha (UIBTPI rapsyor0
BOJIOIO, a TICIIsl OXOJIOJPKEHHS J10 (uIbTpaTy Jona-
mu po3unH KI. SIkuit kaTioH mpuCyTHIM B po34nHi,
SIKIIIO 0Ca]] Mae KOBTE 3a0apBIeHHS?

36. (2017) Hydrochloric acid was added to the
solution to be investigated. The formed precipitate
was filtered out and then processed on the filter with
hot water, and after cooling K1 solution was added
to the filtrate. What cation is present in the solution,
if the precipitate is coloured yellow?

Bussnenns Pb%*-ioHiB HpoBOAATH Mi€I0 pO3YMHY
KI 3 yrBopeHHsM x0BTOTO Ocany Pblz:

Pb%* + 2 I = Pbly{

AHamITHUHUN e(eKT «30JI0TOro JIOUIY» J0CATAETHCS
3a paxyHOK JOAaTKOBOTo ouMileHHs ocaxy Pblz (po3zun-

a) Pb? a) Pb?* HEHHSI OTO Y Tapsidiii BOJi 3 HACTYITHUM OXOJIO/KEHHSIM
b) Ag' b) Ag' — BiIOYBaETHCS MPOLIEC «IIEPEOCAIDKEHHS)

c) Hg* c) Hg*

d)) c§2+ d)) c§2+

e) Ba? e) Ba?
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37. (2019) Peakiist yTBOpEHHS 30JIOTHCTO-
JKOBTOTO OCaay (peakilis «30J0TOTO JOILy») —
1€ peaKIlisi YTBOPECHHSL:

37. (2019) The reaction of the golden-yellow
precipitate formation (the reaction of “golden
rain”) is the reaction of formation of:

a) Pbl a) Pbl
b) Hgol b) Hgalz
c) PbCl; c) PbCl;
d) Hgl d) Hgl
e) AgBr e) AgBr

38. (2017) SIki xatioHM TIpH B3a€MOJIT 3 HATPii
CyIb(}iIOM YTBOPIOIOTH 0CAJl YOPHOTO KOIBOPY?
a) miarmoymy (II) Ta aprentymy
b) 1uHKY Ta KagMitO
C) HaTpilo Ta KaJiko
d) xasmbIlifo Ta MarHio
€) aMOHII0 Ta aJOMIHII0

38. (2017) Which cations form a black precipi-
tate as a result of reaction with sodium sulphide?
a) lead (Il) and silver
b) zinc and cadmium
c) sodium and potassium
d) calcium and magnesium
e) ammonium and aluminum

Karionu aprentymy Ta mrom6ymy (1) yrBoproroTs
3 cynb(dia-ioHaMU YOpHI OCaAM BiIMOBIIHUX CYyIb(i-
B!

p—
~

PbS{
Ag.S

Pb% + 8%
2 Agt+ S

—
~

39. (2016) XiMiK-aHATITUK TPOBOIHUTH SKICHUN
aHaI3 KaTIOHIB JAPYroi aHamTW4HOi rpymu. Jlis
PO3AUIEHHST XJIOpHUIIB apreHTyMy 1 Mepkypito (1)
BHKOPUCTOBYIOTH PO3UHH:

a) amMoHiaky

b) Harpiii rizpokcuIy

C) Kauii XJIopuIy

d) warpiii HiTpary

€) XJIOPUIHOT KHCIIOTH

39. (2016) The chemist-analyst carries out the
qualitative analysis of the 11" analytical group
cations. The following solution is used to sepa-
rate silver and mercury (1) chlorides:

a) ammonia

b) sodium hydroxide

c) potassium chloride

d) sodium nitrate

e) hydrochloric acid

40. (2017) SIxum peareHTOM B CUCTEMAaTHYHOMY
XO/JIl aHaNi3y MOKHA PO3IUIMTH XJIOPHUIU apreH-
TyMy Ta MepKypito (I) i BogHOUYaC BUSBUTH KarTi-
onu Mepkypito (I)?

a) PpoO3YMH aMOHiaKy

b) po3uun ayry

C) pO3YMH HITPATHOI KHCIOTH

d) HaIMIIOK KOHIEHTPOBAHOI XJIOPHIHOT

KHUCIIOTH
€) rapsJa Boja

40. (2017) What reagent can be used to separate
silver and mercury (I) chlorides and simultane-
ously detect mercury(l)-cations in the systematic
course of analysis?

a) ammonia solution

b) alkali solution

c) nitric acid solution

d) the excess of the concentrated hydro-

chloric acid
e) hot water

ApreHTyM XJIOpWJ, Ha BinMmiHy Bing Mepkypiit (I)
XJIOPUIY, PO3YHHSETHCS Y PO3UMHI aMOHIaKy:

AgCH + 2NH3-H20 — [Ag(NH3)2]* + CI- + 2H,0

Peakiiito BUKOPHUCTOBYIOTH JJISi BIJIOKPEMJIEHHS
AgCl Bin HgoCl> y cucremaTnuHoMy Xo.i aHaizy.
Mepkypiit (I) xaopun npu aii po3urHy aMOHIaKy 4op-
Hi€ BHACIII0K YTBOPEHHS APIOHOIUCIIEPCHOT MeTaliu-
HOI PTYTI:

Hg2Cl24d + 2NH3-H.0 —
— [NHzHg2]CH + NH4* + CI~ + 2H.0

[NH2Hg2]C\ — NHzHgCH + Hgl
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41. (2019) [Jlo aHaTi30BaHOrO PO3YHHY IOMAJIH
2 monb/n po3unH HCI, Bunas Oinmii ocan. [Ipu 06-
pobi ioro po3zunHoM NH3z-HO ocam modopHiB.
Lle cBiTYMTH MPO MPUCYTHICTH B PO3YMHI KaTiOHIB:

41. (2019) 2 mole/dm?® HCI solution is added to
the solution to be analysed, a white precipitate is
formed. The precipitate becomes black while
treating it with NH3-H20 solution. This is the

a) Hg2* evidence of t?f presence of the following ions:
b) Ag" E‘% Egg
Pb?* 9
e c) Pb**
e) M92+ d) Ba2+
e) M92+

II ananiTu4Ha rpyna kationis (dodamkoesuii pigens)

42. Jlo apyroi rpymnu KaTioHiB HaJleXaTh KaTio-
uu Pb?*, Ag*, Hg.?*. Slkuit po3uun Gyze rpymo-
BUM PEareHTOM Ha JIpyTy IpyIy KaTiOHiB?

42. Specify the group reagent for the 11" group
of cations:
a) 2 mole/dm? HCI solution

I'pynoBum pearenrom Ha Il anamiTuyny rpyny ka-
TiOHIB € 2 M pozuun xnopunanoi kucnotu (HCI), skuit
JTIO3BOJIIE BIIOKPEMHTH LI KaTiOHW y BUIJISAL OCafiB

a) HCI b) 1 mole/dm3 H,SO4 solution Bignosigaux xjaopuais AgCl, HgoCly, PbClo. Kartionu
b) H2SO4 c) concentrated solution of HNO3 I, Il — VI aHaniTHYHKUX TPy 3/IMIIAI0THCS B PO3UHHI
c) HNOs; d) 6 mole/dm® NH3-HO solution

d) NaOH e) 6 mole/dm® NaOH solution

e) NH3

43. OcHoBoro st BigmineHHs tmiromOym (1)
xJopuay Bif iHmUX xjopuai Il anamitudHOi
IpynH KaTioHIB (KMCIOTHO-OCHOBHA KilacuQika-
1is1), € HOr0 PO3YUHHICTb Y:

a) rapsyiii Boai

b) xsmopwuaHiit kucnoTI

C) unyrax

d) posuuni amoHiaKy

e) cynbdaTHIi KUCIOTI

43. The base for separating lead (II) chloride
from other chlorides of the 11" analytical group
cations (acid-base classification) is its different
solubility in:

a) hot water

b) hydrochloric acid

c) alkalis

d) ammonia solution

e) sulphuric acid

B cucremarnunomy xozi anamizy katioHiB II ana-
JTHYHOT TPyIM s BifoKpemieHHs ioHiB Pb?* ocan
CyMIlIl XJIOPUAIB OOpOOISIOTh rapsvyol0 BOJOH. 3a-
BJSIKM BEIMKOMY 3Hau€HHIO 100YyTKY po3unHHOCTI (Ks
= 1,6:10"°) mwmom6ym (II) XJ10pHA PO3UMHSETHCS MEP-
muM. B ocani nmumaroTecs ngCIzi (Ks = 1,310 1a
AgCH (Ks=1,78-1019)

44. ]lo aHa/i30BaHOTO PO3YMHY JOJAJIU PO3UUH
H2SOs; yrBOopuBCs Oinuii oca, 10 pO3UUHSAETH-
csi B Jyrax. Lle cBimYMTH NMPO HPUCYTHICTH B
PO3YUHI:

a) karioHiB mmomMoymy (I1)

b) «karioniB Mepkypiro (I)

C) KaTiOHIB apreHTyMmy

d) xarioniB Mepkypito (1)

44. The H,SO;4 solution is added to the solution
to be analysed, a white precipitate, which is sol-
uble in alkalis, is formed. This is the evidence of
the presence of the following ions:

a) lead(ll)-cations

b) mercury(l)-cations

c) silver-cations

d) mercury(ll)-cations

Karionn Il amanitimanoi rpymu 3 SO4° -ioHamu yT-
BOPIOIOTH MaJOPO3YMHHI Y BOJII COJII OLIOT0 KOJIBOPY
AQg2S04, Hg2SO4, PhSO..

PbSO4 po3umnnsieTbes y myrax i 30% po3uuni amo-
HII arnerary:

PbSO4{ + 4 OH™ — [Pb(OH)4]*> + SO
2PbSO4{ + 2 CHsCOO™ —
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e) xaTioHiB Oapito

e) barium-cations

— [Pb(CH3C0O0),-PbSO4] + SO4*

45. Jlo mochiKyBaHOTO PO3YHMHY AOAAIHA PO3-
YMH aMOHIH TiAPOKCUIY, YTBOPHBCS OCaJl YOPHO-
ro KoJpopy. Lle J0BOaUTh NPUCYTHICTD Y PO3UYHHI
KaTIOHIB:

45. Ammonia solution has been added to the
solution to be analysed. A black precipitate is
formed. This indicates the presence of the fol-
lowing cations in the solution:

a) wmepkypimo (I) a) mercury (1)
b) xympymy (II) b) copper (1)
c) depymy (II) c) iron (1)

d) depymy (III) d) iron (1)

e) apreatymy (I) e) silver

Karionu mepkypito () mpu B3aemonii 3 qyramMmu yTBO-
PIOIOTH YOpHHIA oca MepKypiit (1) oxcumy:

Hg2** + 20H = Hg.0d + H0

IIT anajiTuyHa rpyna KaTioHis (0606 ’a3Ko6uii pieens)

46. (2019) Crxiag TpeThOl aHAIITHYHOI TPYyNU
KaTiOHIB (KHUCIIOTHO-OCHOBHA Kiacu®ikaris) —
Ca?*, Sr¥*, Ba?*. Slka kucnmora Moxe OyTH oca-
JoKyBadeM (TPYMOBUM peareHTOM) AJis I€l rpy-

46. (2019) The third analytical group of cations
(the acid-base classification) includes Ca?*, Sr?*,
Ba?*. What acid can be used as a precipitant
(group reagent) for this group of cations?

U KaTioHiB? a) H2SOs
a) H2SO4 b) HCIO4
b) HCIO4 c) HNO3
c) HNO3 d) CHsCOOH
d) CHsCOOH e) HCI
e) HCI

47. (2015) Tlpu mpoBeneHHI CHCTEMATUYHOTO
XOJly aHalizy Ha PpO3YMH MOIISIM TPYNOBUM
pearenTom 1 momw/n pozunHoM H2SO4 y mpucy-
THOCTI ETHUJIOBOTO CIIHUPTY, YTBOpHUBCS Oinuid
ocaj. KaTionu skoi rpynu npucyTHi y po3unHi?

47. (2015) In the systematic course of analysis
the solution was processed with the group rea-
gent — 1 mole/dm® H,SO, solution in the pres-
ence of ethanol; a white precipitate is formed.
Which group cations are present in the solution?

Jo 1II asamitmyHOi rpymu (3TiZHO KHCIOTHO-
OCHOBHOI Kiacudikarlii) Hajie)aTb 10HH Ba%*, Sr?*,
Ca?*. I'pynoBum pearentom Ha Il ananituuny rpymy e
1 M po3uun H2SO4 y npucCyTHOCTI €TUIIOBOTO CHHUPTY
(1 M H2SO4 + CoHsOH), sikmii 3a0be3neuye TOBHOTY
OCaJIKeHHs KaTIOHIB 1€l TPpyHH y BUTISAI BIAMOBII-
HUX CyNb(]aTiB:

Ba?* + SO — BaSOsl Ks=1,1.1010
Sr?* + S04 = SrSO4 Ks=3,2.107
Ca?" + S04% — CaSOsd Ks=25.10"°

AHaniTHYHUN e(eKT — YTBOPEHHs OUIMX KpUCTai-
YHUX OCA/IB.
KaTionn KanbIlifo OCaKYIOThCS OCTaHHIMU, TOMY

a) Il a) Il 1m0 po3unHHICTE ocanxy CaSO4 noctatHbo Benmmka — Ks =
b) 1 b) I 2,5-10°°.

c) Il c) |l Jis 3HmKeHHs po3unHHOCTI ocaxy CaSOs4 mona-
d) Iv d) Iv I0Th €THJIOBHI CIIAPT, SIKUH Ma€ MEHITY ieJIeKTPUIHY
e) Vi e) Vi MPOHUKHICTb, HIXK BoJIa. L{e mpu3BOANUTE 10 3HMKEHHS
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48. 3 SKOK METOK TOpsA 3 BUKOPUCTAHHSIM
rpynoBoro pearenty i Il ananituyHoi rpynu
KaTiOHIB BUKOPHUCTOBYIOTh €TUJIIOBUH CIIUPT?
a) nmasi 3a0e3nmedYeHHs MOBHOTH 0Ca-
JKeHHSI BCIX KaTIOHIB 1€l rpynu
b) nns momaneIIOro PO3YMHEHHS YTBOpE-
HUX OCaiB
C) i ApOOHOTO OCAPKEHHS KaTiOHIB
d) s 3minu pH cepenoBuina
e) s 3ano0iraHHs KOMILICKCOYTBOPEHHSI

48. (2016) Why is ethyl alcohol used simulta-
neously with the group reagent for the third ana-
Iytical group?
a) toensure complete precipitation of all
cations of this group
b) to dissolve obtained precipitate subse-
quently
c) for fractional precipitation of cations
d) to change medium pH
e) to prevent the complex formation

49. (2019) B sikicHOMY aHaJli3i MPH OCAKEHHI
cynb(haTiB KaTIOHIB TPETHOI aHAJIITHYHOI IPYMIH
(Ca?*, Sr?*, Ba%") 3 MeToI0 3MEHIIEHHS PO3UMH-
HOCTI Cynb(}aTiB y pO3YHH JOJAIOTh:

d) eTWJIOBHIi CIUPT

b) nmucrtunboBaHy BoIy

C) OeH3eH

d) xmopodopm

€) amiJoBHUil CIUPT

49. (2019) In qualitative analysis, which in-
cludes the precipitation of sulphates of the third
analytical group cations (Ca?*, Sr*, Ba?*), the
solubility of sulphates can be reduced by adding:

a) ethyl alcohol

b) distilled water

C) benzene

d) chloroform

e) amyl alcohol

pO3uMHHOCTI ocamiB ycix karioHiB III anamiTuuHOl
IPYIHM Ta JOCATAETHCS TIOBHOTA ocakenHs Ca’*-ioHiB.

Karionn IV — VI aHamiTHYHHX TPyl HE OCAIKY-
IOTBCS CYNB(aTHOIO KUCIIOTOIO 1 3aJIMIIAIOTECS Y PO3-
YHHI

50. (2016) Skuii peareHT IO3BOJISIE BHSBHTH
KaTiOHU 0apito y IPUCYTHOCTI KaTiOHIB KaJbIIit0
1 CTpOHIIiI0?

a) kadiiii xpomar

b) xamniit xopun

C) Kamiii Homm

d) xaumiii HiTpar

€) HaTpil TiIPOKCU

50. Which reagent allows to determine barium-
cations in the presence of calcium- and stronti-
um-cations?

a) potassium chromate

b) potassium chloride

c) potassium iodide

d) potassium nitrate

e) sodium hydroxide

Xpomar-ioHH YTBOPIOIOTH 3 KaTiOHamMH Oapiio Ta
CTPOHIIIIO KOBTI OCA/IU:

Ba?* + CrOs == BaCrOsd  Ks=1,2:10710

Sr¥* + CrOs = SrCrOsl  Ks=3,6-10°

Kanp1iit xpomaT BiTHOCHO JOOpe PO3YUHSETHCS Y
Bozi. Ocagu BaCrOs 1 SrCrOs po34HHSIIOTBCS Y CHITh-
Hux kucnorax (HC):

2 BaCrOsl + 2H* — 2 Ba*" + Cr20+* + H.0

Ocan SrCrOs4, Ha BimMiny Big BaCrOs, po3unHs-
€ThCS B alleTaTHIA KUCIIOTI:

SrCrO44 + CH3sCOOH — Sr?* + HCrO4~ + CH3COO™

Ile BUKOPUCTOBYIOTH I BU3HAYEHHs i0HiB Ba?' y
TIPHCYTHOCTI KaTioHiB Sr* i Ca?
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51. (2017) Sxwuii xation III anamiTH4HOI TpyIU
(KHCTIOTHO-OCHOBHA KJIacU(iKallisi) 3HaXOIUTHCS
y pPO34YHMHI, SKIIO TPH HArpiBaHHI 3 TINCOBOIO
BOJIOIO Yepe3 JESKUN Yac PO3UMH CTA€E MyTHUM?

a) cTpoHmin

b) kampmiro

C) MarHirm

d) mromoymy (II)

e) wmepkypiro (1)

51. (2017) Which cations of the 1119 analytical
group (the acid-base classification) are present in
the solution if when heating with gypseous water
in some time the solution becomes turbid:

a) strontium

b) calcium

C) magnesium

d) lead (1)

e) mercury (I)

52. (2017) B sxicHoMy aHami3i i BUSBICHHS
10HIB CTPOHIII0O BHKOPUCTOBYIOTH TaK 3BaHy
«rincoBy Boxy». l'icoBa Bona — 11e:

a) HacuuyeHuii Boguuii po3unn CaSO4

b) pozuun Ca(OH)

€) wuacuuenwuii po3und CO2 y Boji

d) pozuun Ba(NO3)2 y Bozi

e) posuun Ba(OH),

52. (2017) In qualitative analysis so-called
«gypseous water» is used to detect strontium-
ions. Gypseous water is:
a) the saturated aqueous solution of CaSO4
b) Ca(OH); solution
c) the saturated solution of CO; in water
d) Ba(NOs3), solution in water
e) Ba(OH); solution

Peakiiiero BU3HaYeHHs 10HIB CTPOHIIIIO B SAKICHOMY
aHaii3l € ;g «rirncosoi Boam». «['ircoBa Boma» — i€
Hacu4yeHu BoHUM po3urH CaSO4:

A
Sr* + CaS04-2H,0 — SrSOl + Ca?* + 2 H,0

3aBASKU JOCUThH BEJIMKOMY 3HAYEHHIO T00YTKY po-
supgHOCTI (Ks = 3,2:1077), ocan SrSO4 yTBOproeThCS
MOBUJILHO, MPU HarpiBaHHI.

Pesynbrar ¢ikcyroTs npotsirom 10 xBuimH

53. (2016) IMTonym’s majgbHHKA B TPUCYTHOCTI
cojiel HEBIIOMOro KaTioHa 3a0apBIIOETHCS B
KapMiHOBO-4epBOHUI KoJip. SKkuii 11e kaTioH?

a) CTPOHIi0

b) amomniro

53. (2016) The flame of the burner is coloured
in a carmine red colour in the presence of salts
of an unknown cation. Specify the cation:

a) strontium

b) ammonium

C) Harpimo c) sodium
d) xaumiro d) potassium
e) depymy (II) e) iron (1)

Comi cTponmio (Sr?*) 3abapsmoroTs 6Ge30apBHe
MOJIyM s TTATbHUKA Yy KapMiHOBO-YEPBOHUH KOIIip

54. (2017) Po3uwH, 110 aHANI3ylOTh, MICTHUTH
KaJblLii XJI0pu[ 1 HaTpiid Opomia. st BusiBieH-
Hs KaTiOHIB KaJIBII0 B IIOMY PO34YHHI OYJI0
JIOaHO TaKH peareHr:

a) aMoHiii okcaJjar

b) amoniii anerar

C) Oapiit xJI0pHT

d) wmarpiii xa0puz

€) Kauii Hommn

54. (2017) The solution to be analysed contains
calcium chloride and sodium bromide. For calci-
um-ions identification the solution of the following
reagent is added to the solution to be analysed:

a) ammonium oxalate

b) ammonium acetate

c) barium chloride

d) sodium chloride

e) potassium iodide

dapMaKoNEHHOI PEeaKIl€l0 BU3HAYCHHS KaTIOHY
KaJIbIIIIO € /i PO3YMHY aMOHIH OKcamary:

Ca?* + C,04%2 — CaCy04{

3 YTBOPEHHSM O170r0 KPUCTAIIYHOTO OCay.
BusBIeHHIO 3aBaXaloTh ioHn Ba®" Ta Sr?*.
Peaxuist uytnuBa, Tomy J{®Y BukopuctoBye ii ams
BU3HAYEHHS TPAHMYHOTO BMiCTy IoMimTok ioHiB Ca®" y
JKapChKUX Mpernaparax
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55. (2019) Sk Bimokpemutu PbSOs Bix cymimri
cynbdariB Il anamiTH4HOI TpynmHu KaTioHIB B
X0/l CHCTEMAaTHYHOT'O aHaJi3y?

a) o6podouru ocax 30% po3umHOM amo-
Hill amerarty
b) mnepekpucramizyBaru ocan

C) 00poOHTH OCaa KOHIIEHTPOBAHOI Cy-
T6(PaTHOIO KUCIOTOO

d) 006pobuTH ocax aneTaTHO KHUCIOTOO

€) 00poOHTH 0caj PO3UNHOM aMOHIaKy

55. (2019) How to separate PbSO4 from the mix-
ture of the sulphates of the 1119 analytical group
cations in the process of systematic analysis?
a) processing the precipitate with 30%
ammonium acetate solution
b) precipitate recrystallization
c) processing the precipitate with the con-
centrated sulphuric acid

d) processing the precipitate with acetic
acid solution

e) processing the precipitate with ammo-
nia solution

[Tpu anamizi cymimi karioniB I — Il anamiTHuHuX
rpyn  ocaj PbSO4d BIJIOKPEMJTIOIOTh Bl OCaJliB
BaSOa4d, SrS044, CaSO4d miero 30% PO3YUHY aMOHIH
aneraty CH3COONHa:

PbSO4l +2 CH3COONH; —
— [PbSO4-Pb(CH3CO0);] + SO4> + 2 NH4*
Ocan PbSO4 Takox po3UnHSAETHCA Y JIyTrax:

PbSOsl+ 3 OH —[Pb(OH)3]” +SOs*

II1 anajiTu4Ha rpyna KatioHis (dooamkosuii pieens)

56. BkaxiTe HpHYMHY NpPOBEACHHS Nepeoca-
JokeHHs cynbdatiB karioHiB III anamiTHuHOl
rpynu (KHCIOTHO-OCHOBHA Kiacudikallisi) B Ka-
pOOHATH B cUCTEMaTUYHOMY aHai3i:

a) HEepO3YMHHICTHL cyabdaTiB y KHCI0-
TaxX Ta Jyrax
b) HepozumHHICTB CynbdaTiB y BOII

C) PpO3YHMHHICTH CYNb(ATIB Y BOII
d) po3uMHHICTB Cynb(ATIB y KUCIOTAX
€) PpO3YHMHHICTH CYNb(ATIB y Jyrax

56. Choose the cause of reprecipitation of the
119 analytical group cations sulphates in car-
bonates in the systematic analysis of the mixture:

a) insolubility of sulphates in acids and

alkalis

b) insolubility of sulphates in water

c) solubility of sulphates in water

d) solubility of sulphates in acids

e) solubility of sulphates in alkalis

OcHOBHa TpUYHMHA MIEPEOCAPKEHHS CyIb(aTiB Ka-
tioHiB III ananmiTu4HOiI rpynu y kapOboHaTH y cHCTeMa-
TUYHOMY XOJ1 aHalli3y — 1€ CTBOPEHHSI MOJIHBOCTI
JUIS TIOAAJIBIIIOTO aHami3y KaTioHiB (iX po3miieHHsS Ta
BU3HAYCHHS).

Ocan Oapiii, cTpoHLIN Ta KanbLii cynbdaTiB 00po-
OJIII0Th HACUYEHUM PO3UYMHOM HaTpiil kapOoOHATy Npu
KHIT SITIHHI.

t°C
Ba?* + SO — BaSOsd  —
Na>COs

KapOonaru, Mo yTBOPIOIOTHCS, PO3UMHSIOTHCS B

aleTaTHIM KUCIOTI

BaCOsd

57. JlocmijpkyBaHUM pO34YMH 3 HATpid pOAM30HA-
TOM YTBOPIOE YEPBOHO-0YpY IUIAMY, sIKa CTa€ yep-
BOHOIO B pe3yJIbTaTi Jii PO3UMHY XJIOPUAHOI KUC-
notu. HasBHICTB SIKOTO KaTioHa 11 MiATBEPIKY€E?

a) Oapimo

b) crponmiro
C) KaJbIlito
d) amrominiro
€) MarHirwo

57. The solution to be investigated with sodium
rhodizonate forms a red-brown spot, which be-
come red under the action of hydrochloric acid
solution. This is the evidence of the presence of
the following ions:

a) barium
b) strontium
c) calcium

d) aluminium
€) magnesium

AHaniTHYHUM epeKTOM peakiii KaTioHiB Oapito 3
HaTpi poAM30HATOM Ha (UIBTPYBAILHOMY TMarepl €
4epBOHO-Oypa IUIAIMa, siKa YEpBOHIE MPU Jii pO3UUHY
XJIOPUIHOT KHCIIOTH.

bapiif poausoHaT 3HEOApBIIOETHCA CYIb(HATHOIO
KHCJIOTOIO 32 PaxXyHOK YTBOPEHHsI HEPO3UMHHOTO Oi-
Joro ocany Oapiii cynabdary
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58. B mporeci inenTudikarii HeBigoMoi comi 6e3-
OapBHa YacTKa IMOTyM sl MaJbHUKA 3abapBUiiacs y
JKOBTO-3€JICHHH KOJIip. SIKUM KaTiOHOM YTBOpEHa

58. In the identification of an unknown salt the
colourless part of the burner flame became yel-
low-green. What cation was the salt formed by?

JIOCITIKYBaHA CiJIb? a) Ba®*
gg Baj+ b)) Ca}z2+
Ca** c) Srt
3) Sr2 d) Na*
Na* e) K*

e)) K* )

Coni Ba?" 3abappmioioTh 0e36apBHE MONYM’s Ia-
JHbHHUKA Y )KOBTO-3€JICHUH KOJip

59. Jlo mociipKyBaHOTO PO3YMHY, IO MICTHTh
kationu Il rpynu, qoganu po3unH Kamid Xxpoma-
Ty. Bunas ocaJ >KOBTOro KOJIbOPY, PO3UNHHUH B
anetatHii kucnoti. Lle cBiguuTh Mpo MpuUCyT-
HICTh y PO3UMHI KaTiOHIB:

a) cTpoHmi

b) oGapito

C) KaJbIiio

d) wepkypiro (I)

€) apreHTymy

59. The potassium chromate solution is added to
the solution to be analysed containing cations of
the 1119 analytical group. A yellow precipitate is
formed. This precipitate is soluble in acetic acid.
This is the evidence of the presence of the fol-
lowing ions:

a) strontium

b) barium

c) calcium

d) mercury (1)

e) silver

XpoMaT-ioHH YTBOPIOIOTH 3 KaTioHamH Oapito Ta
CTPOHIIIIO JKOBTI OCaJIH:

Ba?* + CrOs2 = BaCrOsd  Ks=1,2:107"

Sr¥* + CrOs# = SrCrOs4  Ks=3,6-10°

Ocanu BaCrOgs 1 SrCrO4 po3uuHSIOTBCS Y CHIIBHUX
kucnorax (HCI):

2 BaCrOsd + 2H* — 2 Ba?* + Cr207% + H20

Ocan SrCrOs4, Ha BinMiHy Big BaCrOs, po3unHs-

€TbCA B alleTaTHIN KUCIOTI:

SrCrOs + CH3COOH — Sr?* + HCrO4 + CH3COO™

60. OGepiTh peareHT A BHSBICHHS KAaTiOHIB
Ca?" MiKpOKPHCTaIOCKOTIYHO0 PEaKITi€ro:

60. Choose the reagent for the Ca®*-cations de-
tection by the microcrystalloscopic reaction:

lIonn Ca?" 3 posunnom H2SOs yTBOPIOIOTH Xapak-
tepHi kpuctamu rincy CaSOs-2H,0. Tlix MikpockonoM

a) H2SO4 a) H2SO4 Il KPUCTAJIM CYTTEBO BiJPI3HAIOTHCS BiJl APIOHUX KpH-
b) NaxCOs b) Na,COs ctaniB BaSOs 1 SrSOs. Peakiiiss 103B0JIsIE BUSHAYNTH
c) HCI c) HCI ionn Ca®* B mpucyrnocTi ionis Ba?* i Sr?*

d) HNO3 d) HNO3

E) H>C,04 e) H>C,0,

61. Jlerki cromyku KaJibIlifo 3a0apBIIOIOTH 0e3-
OapBHE MOJIYM’ sl TAJIbHUKA B TAKUI KOJIp:

a) 4YepBOHUIA

b) xoBTuit

C) diomeroBwmii

d) xoBTO-3eNCHMI

61. Volatile compounds of calcium colour the
colourless flame of the burner in:

a) ared colour

b) ayellow colour

c) aviolet colour

d) ayellow-green colour

Jerxi cmonykn (Ca®") 3abapemoroTh 0Oe30apBHE
MOJTyM s TATbHUKA Y TETTITHO-YEPBOHUHN KOJIp
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€) 3encHMIA

e) agreen colour

62. Sxwif aHamiTHYHUNA edekT moTpiOHO yeKaTh
Bix mii kami rekcamianodepary (II) Ha kaTioHH
Ca?*:
a) yTBOpeHHs Oijoro ApidOHOKpHCTATIY-
HOT'0 0cajay
b) yTBOpeHHS )KOBTO-3e/ICHUX KPUCTAIIIB
C) KOpHUuYHEBE 3a0aPBIICHHS PO3UYUHY
d) yTBOpPEHHS KOMIUIEKCHOI CIIOJYKH CH-
HBOTO KOJIOPY
€) yYTBOpEHH: OLJIOro APAraucTOro 0Caay

62. Which analytical effect need we expect un-
der the action of potassium ferricyanide (II) on
Ca?*-cations?
a) forming a white fine-crystalline pre-
cipitate
b) forming the yellow-green crystals
c) abrown colour of the solution
d) forming the complex compound of a
blue colour
e) forming a white gelatinous precipitate

lonu Ca®* 3 poszunnom Ka[Fe(CN)s] y npucyrrocTi
NH4Cl yTBOpIOIOTH 01111 KpUCTATIYHUMA OCa:

Ca®" + 2NH4" + [Fe(CN)s]* — (NHa)2Ca[Fe(CN)s]4

OcaJ He PO3YMHAETLCS B ALETATHIA KUCIOTI, Ha
BiAMiHy Bin momibHux ocamis iomie Ba?* i Sr®* —
(NHa)2Ba[Fe(CN)s]4 Ta (NH4)2Sr[Fe(CN)s]¥

63. dapMaKkoIeHHOI PEaKIier0 BUSBICHHS KaTi-
OHIB KaJIBIIIIO € PEAKIIisl 3 PO3YMHOM TIJTIOKCAIBI1/I-
pOKciaHlTy. SIKUM aHAITHYHUM €(hEeKTOM CYIIpO-
BOJDKYETBCS 111 PEaKIist?
a) Oe30apBHUiI opraHiuHuMii map HaOy-
BA€ TEMHO-YePBOHOT0 KOJIbOPY
b) yTBOpeHHS KOMIUIEKCHOI CHONYKH Oja-
KUTHOTO KOJIbOPY
C) YTBOpEHH: OLIOro reienoioHoro ocary
d) yTBOpeHHs OLIOro APiIOHOKPUCTAIIYHO-

63. The pharmacopoeial reaction for detection
of calcium-cations is the reaction with the solu-
tion of glyoxalhydroxyanile. Which analytical
effect need we expect under the action of this
reagent on Ca?*-cations?
a) the colourless organic layer becomes
dark-red
b) forming the complex compound of a
blue colour
c) forming a white gelatinous precipitate

ro ocajiy d) forming a white fine-crystalline precipi-
€) YTBOpPCHHS KOPUYHEBOTO 3a0apBICHHSI tate
PO3UUHY e) abrown colour of the solution

KaTioHn KanpIiito 3 pO3YMHOM TITIOKCAIBIiIPOKCi-
aHUIy YTBOPIOIOTh BHYTPIIIHBOKOMIUIEKCHY CIOTYKY.

Peakiiro TpOBOASATH y JIY)KHOMY CEPEIOBHIII.
YTBOpeHU KOMIUJIEKC EKCTParyrTh XJI0podopmom,
map SIKOro Ha0yBa€ TEMHO-YEPBOHOTO 3a0apBIICHHS.
Peaki1ito BUKOPUCTOBYIOTh ISl BU3HAUEHHS 10HIB Ka-
JBIII0 B IPUCYTHOCTI 10HIB 0apito 1 CTPOHIIIIO

64. YV cucrematnyHOMY XOJ1 aHai3y JUIs mepe-
BeneHHs cyibdariB BaSO4, SrSO4, CaSOs y ka-
pOOHATH BHUKOPHUCTOBYIOTH HarpiBaHHsS 3 HacH-
YEHUM PO3YHHOM:

a) Na:COs

b) CaCOs

€) (NH4)2CO3
d) MgCOs

e) CO;

64. Which saturated heated solution is used to
transfer BaSQO4, SrSO4, CaSO4 sulphates to car-
bonates in the systematic analysis?

a) NaCOs

b) CaCO3

C) (N H4)2C03
d) MgCOs3

e) CO;

Ocap 6apiif, cTpoHIIii Ta Kanbllii cynbdaTiB 00po-
OJISI0Th HACUYEHUM PO3YMHOM HaTpiil kapOoHaTy mpu
kui’ ATiHHL. [IoBHOTY mepelbiry peakxiiii KOHTPOJIIOIOTh
niero Gapiit xmopuny (peaxiis Ha SO4> -ioHN).

t°C
Ba?* + SO — BaSOsy —
Na>COs3

KapOonartu, 1m0 yTBOPIOIOTHCS, PO3UMHSIOTHCS B

alleTaTHid KUCIIOTI

BaCOsd
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IV anajiTuyHa rpyna KatioHiB (0006 ’a3Ko6uil pieens)

65. (2017) Ilpu nii Ha DOCHIIPKYBaHY CyMiIl
katioHiB po3unHom KOH Bunas Oinuii ocas, 1o
PO3UMHMBCS Yy HAANMIIKY peareHty. [lpum nii
pozunny Ka[Fe(CN)s] yrBOpHBCS Oinmii ocan.
SIkuil KaTioH NPHUCYTHIN y PO3UYNHI?

a) Zn*

b) Fe3*

c) Ba*

d Ca*

e) Cr¥

65. (2017) When adding the solution of KOH to
the mixture of cations to be investigated a white
precipitate was formed; it was soluble in the
reagent excess. When adding the solution of
K4[Fe(CN)s] a white precipitate was formed.
Which cation was present in the solution?

a) Zn%

b) Fe**

c) Ba*

d Ca*

e) Cr¥*

66. (2018) Ximik-aHAIITUK IS imeHTH(IKAIT
katioHiB nuHKy (II) BuKOpHCTaB po3uMH Kaiii
rekcarianodepary (II) (peakuis dapmakomneii-
Ha). SIKOro KOJIBOpYy OcCaja MpH LOMY yTBOPIO-
€TbcA?

66. (2018) In order to identify the cations of
zinc the analyst used the solution of the reagent
of potassium ferricyanide (1) (pharmacopoeial
reaction). What colour of the precipitate is ob-
served in this reaction?

a) Oiamii a) white
b) skoBTHit b) yellow
C) dYopHHU c) Dblack
d) senenHwmii d) green
€) dYepBOHHUI e) red

dapMakoNeHHO Peakili€l0 BU3HAYCHHS 10HIB IIH-
HKy € nis po3umHy Kamiio rekcanianodepary (II)
(Ka[Fe(CN)s]). ¥V citabko-KuCIOMY CEpeOBHUII YTBO-
pIO€ThCs 01U oca:

3Zn* +2 K*+ 2 [Fe(CN)s]* — KaZns[Fe(CN)s]2¥

67. (2017) Sxuit 3 karioniB IV awnamituuHOi
TPyIH MOXKHA BHUSBHUTH KParelIbHUM METOJIOM 3
ali3apyuHOM 3 BHUKOPHCTAHHSAM aHATITHYHOTO
MacKyBaHHS?

a) AP

b) Cr¥

c) Sn(lV)

d) Zn?

e) Sn?

67. (2017) Which cation of the IV analytical
group can be detected by the drop method with
alizarin using analytical masking?

a) AP

b) Cr*

c) Sn(lV)

d zn*

e) Sn?*

Amnizapun (1,2-110KCiaHTpaxiHOH) B JIY’)KHOMY Ce-
penosumii yTBopioe 3 iomamm Al®* BHyTpimmEBOKO-
MIUIEKCHY CUIb SICKpaBO-4E€PBOHOT'O KOJBOPY, SIKY Ha-
3UBaIOTh «AJIOMIHIEBUM JIAKOM»

I. OH
OH
Al(OH)3 + —
(¢}

AnizapuH pearye 1 3 6araTbMa 1HIIMMH KaTIOHAMH,
TOMY DPEaKlil0 BHUSIBJIECHHS AJIIOMIHIIO JOLUUJIBHO MpO-

HO\_ l/OH
o7 No

A
I
OH
+ HpyO

(6]
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68. (2019) B po3unHi MPUCYTHI KaTiOHH Kallb-
1ito, Oapiro, amoMiHit0, Kajiro, HaTpiro. Jo po3-
YUHY JOJIa]M HEBEJIMKY KUIBKICTh aMOHIN Tiapo-
KCHJly 1 PO3YMH ajli3apHHy; YTBOPHUBCS YEPBOHHUI
ocaJl. SIkuii 10H BUSIBUIIH 1I€I0 PEAKITIEIO?

a) ioH amoMiHi0

b) ion kambIito

C) ioH Gapiro

d) iou kamiro

€) 10H HaTpilO

68. (2019) The cations of calcium, barium, alu-
minium, potassium, sodium are present in the
solution. A small quantity of ammonium
hy-droxide and alizarin solution are added to the
solution. A red precipitate is formed. What ions
are detected by this reaction?

a) aluminium-ions

b) calcium-ions

c) barium-ions

d) potassium-ions

e) sodium-ions

BOJUTH  KpamejlbHUM METOAOM B  IMPHUCYTHOCTI
K4[Fe(CN)e]. Ha oinpTpyBanbHuii mamip HaHOCSTBH
crnoyatky kparuto po3unny Ka[Fe(CN)e], a mortim —
Kparutio aHalli3oBaHOTOo po3unHy. Kartionu, siki 3aBa-
KAIOTh BU3HAYCHHIO 10HIB aJIIOMIHIIO, TIPH I[bOMY 3B's-
3YIOTbCS B MAaJIOPO3YMHHI TeKcalianodepaTu i mpu
PO3MHBaHHI TUIIMH BOJOI 3aJMINAIOTBCS B IICHTPI
wisiMd. [OHW aOMIHIFO HE YTBOPIOIOTH OCamy 3
K4[Fe(CN)s] i mepemimnarorbes 10 nepudepii msMu.
[Tpu HacTynHiK 00poOLIi MapaMy aMOHIaKy 1 pO3YHHOM
anizapuHy Ha nepudepii MmIIMU yTBOPIOETHCS POKEBE
3a0apBJICHHS ATIOMIHIIO alli3apuHATy Ha T (iojero-
BOTO 3a0apBiieHHs anizapuny. Pionerose 3a6apBICHHS
(doHy 3HUKaE MpU BUCYIyBaHHI Marepy, a 3a0apBiieH-
Hsl AJIIOMIHIEBOTO JIAKY 3QJIUIIAETHCS

69. (2016) Anamni3 cyxoi pe4OBUHH 3aBXKIH I10-
YUHAIOTh 3 MOMepenHix BumpoOyBaHb. [locmi-
JDKYBaHHH 3pa3oK Mae 3ejeHe 3a0apBIICHHS.
3po0iTh BUCHOBOK IpO HAsBHICTb B 3pa3Ky
CTIOTYKH:

a) xpomy (III)

b) wmanrany (II)

c) xobamsty (II)

d)  depymy (1)
e) Oapiro (IT)

69. (2016) Analysis of a dry substance should
be always started from the preliminary tests. The
sample to be investigated is green in colour.
Make the conclusion about the presence in the
sample of the compound of:

a) chromium (I11)

b) manganese (1)

c) cobalt (I

d) iron (1)

e) barium (11)

70. (2018) Awnamni3 cyxoi pe4OBUHH 3aBXKIH I0-
YUHAIOTh 3 MONepeNnHiX BUIpoOyBaHb. Jlocii-
JUKYBaHUH 3pa3ok O110T0 KOJIbOpPY, IO JO3BOJISE
3pOOUTH BHCHOBOK IPO BIJICYTHICTh Yy 3pa3Ky
CTOTYKH:

a) xpomy (III)

70. (2017) Analysis of a dry substance should
be always started from the preliminary tests. The
sample to be investigated is white in colour.
Make the conclusion about the absence in the
sample of the compound of:

a) chromium (I11)

b) uuHKY b) zinc

C) aIoMiHiIO c) aluminum
d) oGapiro d) barium

€) MarHimo €) magnesium

Crnonyku xpomy (III), 3a3Buuaii, 3ab0apBieHi y 3e-
JeHui KoJip. BUCHOBOK Mpo HasBHICTH y 3pa3Ky CIO-
JYKH XpoMy — nonepeaHii. HasBHICTh KaTIOHIB XpoMy
JIOBOJISITH XIMIYHOIO PEaKIliero (YTBOPEHHS HaIXpOMO-
BOi KHCJIOTH) B CUCTEMAaTUYHOMY XO/I1 aHATI3Y.

23




71. (2015) ki xarionu IV rpynu 3HaXOIATHCS
y PO3UMHI, SKIIO MiJ AI€I0 PO3YHHY HATPIH Tij-
POKCHLy YTBOPIOETHCS 3a0apBICHUN 0Cai, PO3-
YUHHUU Yy HAJUTUIIKY peareHTy?

a) xpomy (III)

b) Gicmyry (III)

71. (2015) What cations of the IV analytical group
are present in the solution, if under the action of the
sodium hydroxide solution a coloured precipitate,
which is soluble in the reagent excess, is formed?

a) chromium (111)

b) bismuth (111)

C) UHUHKY C) zinc
d) wmanrany (II) d) manganese (II)
e) mwiromoymy (II) e) lead (1)

72. (2017) SIkwii kation IV aHamiTH4HOI rpynu
3HAXOJHUTHCS B PO3YMHI, SKIIO MU Jii HA HHOTO
IPYIOBOTO PEareHTy pPO3YMH 3a0apBIIIOETHCS B
YKOBTHH KOJIip (YTBOPIOETHCS KOBTHI ocam)?

72. (2017) What cation of the V™ analytical
group is present in the solution, if it is known
that the reaction with the group reagent causes
the formation of a yellow precipitate?

a) Cr¥ a) Cr3
b) Zn? b) Zn?*
c) Sn* c) Sn?
d) AR d) AP
e) Sn(lV) e) Sn (V)

73. (2015) Sxi karionu IV aHamitHyHOI rpymnu
IpU HarpiBaHHI 3 HAJUIMIIKOM PO3YHMHY JIYTY 1
T1IpOTeH MEPOKCHLy Ocady HE YTBOPIOIOTH, aje
HaJaf0Th PO3YMHY JKOBTOTO 3a0apBICHHS?

a) xpomy (III)

b) wwmHKY

c) cranymy (II)

d) cranymy (IV)
€) aJoMiHio

73. (2015) What cations of the IV" analytical
group do not form precipitates when heating
with the excess of alkali solution and hydrogen
peroxide, but the solution becomes yellow?

a) chromium(III)-cations

b) zinc-cations

c) tin(Il)-cations

d) tin(IV)-cations

e) aluminium-cations

I'pynoBum peareHTom Ha Kationu IV aHamiTHIHOL
rpynu € Hajumimok 6 M pozunny NaOH B npucyTtHoc-
Ti 3% pozuuny H20>. [Ipu aii rpynoBoro peareHty Ha
Cr¥*-ioun BinOyBaeThCs OKHCHEHHS TiJPOKCOAHIOHIB
xpomy (III) mo xpomat-ioHiB:

Cr¥* + 30H — Cr(OH)3{
Cr(OH)s4 + 3 OH™ — [Cr(OH)s]*
2 [Cr(OH)g]® + 3H202 —> 2 CrO4% + 8 H,0 + 2 OH™

[Ipu HarpiBaHHI pO3YMH 3MIHIOE 3a0apBJICHHS 3 3€-
JICHOTO KOJBOPY Ha KOBTWH. Peakiito BUKOPHCTOBY-
I0Th Y CUCTEMaTHYHOMY XO/I1 aHalli3y CyMillli KaTiOHIB
IV ananiTHYHOI rpyny 71s BUsBIEHHS ioHiB Cr
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74. (2017) Ho mocmimKyBaHOTO PO3YMHY JO7a-
JU PO3YMH TIJPOTeH MEPOKCUAY B KHCIOMY Ce-
penouii. Po3unH 3a0apBUBCS B CHUHINM KOJIp.
[Ipo mpHUCYTHICTH SIKOTO aHIOHY CBIJYUTH TaKUH
aHamTHYHUHN eexT?

74. (2017) The solution of hydrogen peroxide in
the acid medium was added to the solution to be
investigated. The solution was coloured blue.
This analytical effect specifies the presence of
the following anion:

B xuciomy cepenoBuIi XpoMmar-iOHU pearyroTh 3
T1IpOreH MEePOKCHIOM 3 YTBOPEHHSIM TUXPOMAT-10HIB.
[Topanpmia B3aemois nuxpomat-ioniB 3 H2O2 npusso-
JUTh /10 YTBOPEHHS HEPOKCOXPOMOB0i (HaAXPOMOBOI)
kuciotd HoCrOg IHTEHCHBHO-CHHBOTO KOJIbOPY:

a) Cr07* a) Cr07*

b) CI- b) CI- Cr07% + 4 Hy0; + 2 H — 2 HoCrOg + 3 H,0
c) NOsz c) NOs

d) MnO4 d) MnOs4

g) Co04 e) C04

75. (2015) Slkwmii ioH mpu HarpiBaHHI 3 MeTaje-
BUM I[MHKOM Y KHCJIOMY CEpEIOBHIII YTBOPIOE
ra3 apcHH, IO BUKJIUKAE TOSBY XOBTO-Oypoi
IVISIMA  HA TMafepi, IMIPErHOBAaHOMY COJISIMH

75. (2015) Which ion when heating with metal-
lic zinc in the acid medium forms the gas of ar-
sine, which is the cause of yellow-brown spot
appearance on the paper impregnated with mer-

mepkypito (I1)? cury(ll)-salts?
a) apceHart a) arsenate
b) cymedar b) sulphate
C) HiTpar C) nitrate
d) docoar d) phosphate
e) cympbin e) sulphide

76. (2016) Skuit ioH mpu HarpiBaHHI 3 MeTale-
BUM IIMHKOM Yy KHCIIOMY CEpPEIOBHILI YTBOPIOE
ra3 apCHH, 10 BUKJIMKAE MOSBY TEMHOI TUISIMH Ha
narnepi, IMIIPErHOBAaHOMY apreHTyM HIiTpaToM?

a) apceHar

76. (2016) Which ion when heating with metal-
lic zinc in the acid medium forms the gas of ar-
sine, which is the cause of grey spot appearance
on the paper impregnated with silver nitrate?

a) arsenate

b) cymedar b) sulphate
C) HiTpar C) nitrate

d) docohar d) phosphate
e) cyabdin e) sulphide

Peaxmiero BusiBinenHs cnonyk As (V) € peaximis
BIJTHOBJICHHS /10 Ta3yBaToOro MPOAYKTY — apcuny (3a-
Max 4aCHWKY) MPH Jii METAJTIYHOTO IIUHKY Y KHUCIOMY
CEPEIOBHIIII:

H3zAsOs+4 Zn° + 8H* —
— AsHsT + 4 Zn?* + 4 H,0

B nopanbmomy AsHz ineHTH}IKYIOTh 32 JOMOMO-
OO0 TaMipIs, TPOCOYCHOTO:

- pozumnom HgCl, — 3 yTBOpeHHSIM 3>KOBTO-

OPaHKEBOI IUISIMU;
- po3unHOM AgNO3 — 3 YTBOPEHHAM YOPHOI IJISIMUA

IV ananitnyHa rpyna kaTioHiB (0odamkoguii pieens)

77. Slka cminpHa BJIACTHUBICTH CIONYK KaTiOHIB
A", Zn?* Cr¥*, Sn?* 06’emmye ix B IV aHamiTn-

77. What general property of compounds of
cations of AI®*, Zn?*, Cr3*, Sn?* unites them in

INapoxcunu karioniB IV anamiTHaHOi Tpynmu ma-
10Th aM(OTEPHI BIACTUBOCTI Ta POZYMHSIIOTHCS Y HAJI-
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YHY Irpymy (KACIOTHO-OCHOBHA KiIacuikairis)?
a) amdoTepHiCTh TiIpoOKCHIiB
b) po3uMHHICTB TiAPOKCHIIB B KUCIOTAX
C) HEPO3YMHHICTH COJICH y BOJI
d) mo0pa pO3YMHHICTH JEIKUX COJICH
€) pO3YMHHICTH TIAPOKCUAIB B HAJUTHIIKY
PO3UMHY aMOHiaKy

the V™" analytical group (the acid-base classifi-
cation)?

a) hydroxides amphotericity

b) hydroxides solubility in acids

c) salts insolubility in water

d) agood solubility of certain salts

e) hydroxides solubility in the ammonia

solution excess

JUIIKY PO3YUHY JIYTy 3 YTBOPCHHSIM BiIIOBITHUX TiJ-
pOKcoaHioHiB, ToMy IV aHamiTu4Hy rpymny Iie Hazu-
BalOTh «aM(OJIITHOIO:

Al(OH)zd + 30H" — [AI(OH)s]*
Cr(OH)s} + 30H™ — [Cr(OH)s]*
Zn(OH)24 + 20H — [Zn(OH)4]*
Sn(OH)2{ + 20H™ — [Sn(OH)4]*

78. Jlo derBepTOi TpymH KaTiOHIB HaJeXaTh
katiorn AI**, Sn**, Sn (IV), As (V), As (III),
Zn?*, Cr¥*. BkaxiTh IpyHOBHil peareHT Ha 4YeT-
BEPTY IPyIly KaTiOHIB:

a) po3uud NaOH, H20>

b) pozuun NHz, H20:

€) posuun HCI

d) pozuun H2C204

e) posuun H2SO4, H202

78. Cations of AI**, Sn?*, Sn (1V), As (V), As
(111), Zn?*, Cr** belong to the fourth group of
cations. Specify the group reagent for the fourth
group of cations:

a) the solutions of NaOH, H,0>

b) the solutions of NHs, H2O-

c) the solution of HCI

d) the solution of H2C204

e) the solutions of H2SOa, H202

['pynoBmii peareHT Ha KarioHu [V anamiTH4yHOl
rpynu (KUCIOTHO-OCHOBHA Kiacudikaiis) — HaJd-
mok 6 M po3unny NaOH y npucytnocti 3% po3uuny
H202: OH™ OH™ H202

Cr**—»Cr(OH)s]| — [Cr(OH)e]>* —»CrOs*

[Tpu nii TpynoBOro peareHTy CHOYaTKy YTBOPIO-
IOTBCS OCaJM BIAMOBIAHUX TIAPOKCHIIB, SKi IOTIM
pO3uMHAIOTHCS B Haanuuky po3unny NaOH. Ilpucyr-
Hictb H202 3a0e3nedye yTBOpEeHHS TiIpOKCO- i OKCO-
aHIOHIB IMX €JIEMEHTIB y BUIIMX CTYNEHSIX OKUCHEHHS

79. 3 AKOW METOI0 B CHCTEMAaTHYHOMY XOJi
aHaJi3y KatioHiB IV rpymu mopsz 3 rpynoBUM
peareHTOM JI0AAr0Th TiAPOreH MEePOKCHI?

a) s YTBOPEHHSI TiIPOKCO- Ta OKCO-
aHiOHIB IIUX eJIeMEHTIB Y HAWBHIIIMX
CTYNEHSIX OKUCHEHHSI

b) st yTBOpeHHS TiIpOKCO- Ta OKCOaHio-
HIB IIUX €JEMEHTIB Y HaWHIKYHUX CTy-
MEHSAX OKHCHEHHS

C) s OULIBII IMOBHOTO OCAHKEHHS IUX
KaTiOHIB

d) s yTBOpEHHS TMEPOKCHUIAHUX CIOJYK
X KaT10HIB

€) JuId pyHHYBaHHS aKBaKOMIUICKCIB

79. What is the purpose of hydrogen peroxide

addition together with the group reagent in the

systematic procedure of the IV group cations
analysis?

a) for formation of hydroxo- and oxoanions
of these elements in the highest degrees of
oxidation

b) for formation of hydroxo- and oxoanions of
these elements in the lowest degrees of oxida-
tion

c¢) for more complete precipitation of these cati-
ons

d) for formation of peroxide compounds of these
cations

e) for decomposition of hydroxocomplex com-
pounds

ITpu mpoBeneHHI aHali3y KaTiOHIB YETBEPTOi aHa-
JITUYHOI TPYNH 10at0Th 3% PO3YMH TiIPOTeH MEepoK-
CUAY JJI NEpPEeBE/ICHHS 10HIB y BUILUN CTYIIHb OKHC-
HEHHS:

H>02
[Cr(OH)6]> —» CrO4*
H>02
[Sn(OH)4]2‘ —>[Sn(OH)6]2‘
H>02
AsO3% —> AsOs>
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80. OGepiTh peareHT JUIs BUSBICHHS ioHiB Al*:
a) CHsCOONa

b) Ka[Fe(CN)e]

c) Kz[Fe(CN)s]

d) [Zn(NH3)4]Cl2

e) NaB4O7-10H20

80. Choose the reagent for the Al**-cations de-
tection:

a) CH3COONa

b) Ka[Fe(CN)g]

C) K3[F€(CN)6]

d) [Zn(NH3)4]CI2

e) NaB.O7-10H,0

Kartionn amromiHito 3 HaTpiil aneraToM MpHU HArpi-
BaHHI YTBOPIOIOTH OLIHMI 0CaJl OCHOBHOI COJIi aaioMi-
HIIO:

A" + 3 CHsCOO™ + 2H,0 —
— Al(OH)2CH3COO0X + 2 CH3COOH

81. ®inpTpyBanbHUU mAamip, IMIPErHOBaHUN
po3unHoM KkobOanbeT (II) HiTpary 1 mocmimxyBa-
HUM DPO3YMHOM, IICIIs CIAIIOBAaHHS YTBOPIOE
HOMIJ CUHBOTO KONbopy. lle moBomuTH HasB-
HICTh 10HIB:

81. The filter paper impregnated with cobalt (I1)
nitrate solution and the solution to be analysed
after burning forms the ash of a blue colour. This
is the evidence of the presence of the following
ions:

Peax1iito BUKOHYIOTH «CyXuM» criocobom. Cromy-
KU alfoMiHito nipu mposkaproBadHi 3 Co(NO3)2 3a0apB-
JFOIOTBCS Y CHHINA KOJIp 3 YTBOPEHHSIM KOOAJIBT allfo-
MIHATY, SIKHi HAa3UBAETHCS «(MEHAPOBA CUHB):

AI(OH)3 + 2 Co(NO3)2 —

a) Al a) Al
b) Cr¥ b) Cr3* — 2 Co(AlO2)2 + 4 NO21 + O21 + 6 H20
- &

Sh°* Sh3*

82. Ilpu anamnizi cymimni kationiB IV aHamiTHu-
HOT Ipynu KaTioHu Zn?* 3a MEBHUX YMOB MOYHA
BU3HAYUTH JIPOOHUM METOJOM 3 TaKUM pearcH-
TOM:

a) JAUTH30H

b) nyr

C) pO3YHH aMOHIaKy

d) xkapOoHaT JIy)KHOTO MeTaTy

€) JIUMETHIITTIOKCUM

82. Zn**-cations can be detected under certain
conditions by the fractional method in the analy-
sis of the mixture of the IV" analytical group
cations with the following reagent:

a) ditizone

b) alkalis

c) ammonia solution

d) carbonates of alkaline metals

e) dimethylglyoxime

Jutuzon (TionudeHninkap0a3oH) 3 KaTIOHaMHU IUH-
Ky B XJOpO(hOpMi YTBOPIOE BHYTPIIIHBOKOMIUIEKCHY
CLJTb SICKPAaBO-YEPBOHOTO KOJIBOPY:

CeHs-N:. ~ C=N-NH-CgHs
S
2n2t 4 25c VCHs o 1!1 zd N +2H"
NH-NH-CgHs s = |
CgHs-NH-N=C~ N -CeHs

Peax1iito BUKOHYIOTh y MPHCYTHOCTI aMOHIa4HOTO
O0ydepHoro po3unny. Peakiiisi cejeKkTuBHa.

83. O06epith peareHT 115t BUsiBiIeHH i0HiB Sn (II):

a) HgCl2

b) Hg:Cl,

c) CH3COONa
d) K2CrOq

e) Na[Sb(OH)e]

83. Choose the reagent for the Sn(ll)-cations
detection:

a) HgCl

b) H92C|2

c) CH;COONa
d) KzCrO4

e) Na[Sb(OH)s]

Sn?*-kaTiOHM OKHCHIOIOTECS PO3UMHOM MEPKYPiro
(II) xmopumy 3 yrBOpeHHsM Oimoro ocaxy HgoClo,
KU 3 9acOM YOpHi€ BHACIIJOK MOJAIBIIOTO BIIHOB-
JICHHS] MEPKYPIIO 10 METAJIIYHOTO:

2 Hg?" + 8 CI~ + Sn?* — Hg2Cl2d + [SnCle]*
2 Hg2Clod + 4 Cl'— 2 Hgd + [SnClg]*
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84. OOGepiTh NMpPaBWIBHUKA CKJIIAJ «IEPIUH Oy-
pu», SIKi yTBOPIOIOTHCS MPH BUSBJICHHI OIHOTO 3
karioHiB IV aHanmiTHYHOI rpynu:

a) Cr(BO2)3

84. Choose the correct composition of «borax
beads» formed when detecting one of the IV
analytical group ions:

a) Cr(BOy)s

Hatpito terpabopar NayB4O7:10H20 mpu cruias-
JICHHI 31 CIONyKaMHU XpOMY YTBOPIOE IEPIU XPOMY
metabopary Cr(BO2)s, siki MaloTh cMaparioBo-3eiicHe
3a0apBIICHHS:

b) Na:BiO7 b) NaxB4O7 A

c) NaBO: c) NaBO; 3 NazB4O7 + 2 Cr(OH)3 —

d) Al2(CrOs)s d) Al2(CrOs)s — 2 Cr(BO2)s + 6 NaBO; + 3 H,0
e) KoCr07 e) KyCr07

85. Slky peakiil0 MOBHHEH BHUKOPUCTOBYBATH
XIMIK-aHaMITIK 1711 BUABIEHHs i0HIB Xpomy (I11)
B XOJIi TIOTIEPETHIX BUIIPOOYBaHB?
a) peakuild yTBOPeHHsI MEPOKCOXPOMO-
BOI KHCJOTH HWicJasl TONepeaHbOro
okucHeHnHsi xpomy (I1I)
b) peakwiro 3 HATPIi TIAPOKCHIOM
C) peakiliro 3 KaJliii IepMaHraHaTOM
d) peaxiiro 3 pO3YMHOM aMOHiaKy
€) peakIliro 3 HaTPii TiAPOKCHIOM 1 Tiapo-
T'€H TePOKCHIOM

85. The analyst should use the following reac-
tion to detect chromium(I11)-ions for preliminary
test:

a) the reaction of perchromic acid for-
mation after previous chromium (111)
oxidation

b) application of sodium hydroxide

c) application of potassium permanganate

d) application of ammonia solution

e) application of sodium hydroxide and
hydrogen peroxide

B kuciomy cepenoBHUIll XpoMaTr-iOHU pearyroTh 3
T1IPOreH TEPOKCHIOM 3 YTBOPEHHSIM TUXPOMAT-10HIB.
[Tonanpma B3aemois nuxpomat-ioniB 3 H2O2 mpusso-
JIUTh 10 YTBOPEHHSI HEPOKCOXPOMOB0T (HAIXPOMOBOI)
kucnotu H2CrOg iHTEHCHBHO-CUHBOTO KOJIBOPY:

Cr,07%4 + 4 H,05 + 2 H" — 2 H,CrOs + 3 H20

86. HamxpomoBa KHCIIOTa, 10 YTBOPIOEThCS NPU
okucHeHHi xpomy (III), y BogHuX po3umHax He-
CTIlKa 1 pO3KJIaIa€Thesl. SIKM pO3YMHHUK BUKOPH-
CTOBYIOTB JUTA 1i €KCTpaKIIii?

a) amiJioBuii ciUpT 200 eTep

b) Oenzen

C) xyopodopm

d) HiTpoOeH3eH

€) eTWIOBHIA CIIUPT

86. Perchromic acid formed in oxidation of
chromium (III) is unstable in the aqueous solu-
tions and decomposes. Specify which solvent is
used for its extraction:

a) amyl alcohol with ether

b) benzene

c) chloroform

d) nitrobenzene

e) ethanol

HanxpomoBa (mepokcoxpomoBa) kuciora HzCrOg
y BOAHMX PO34YMHAX HECTIHKA, TOMY 3 BOJHOI'O PO3UHU-
Hy 11 eKCTparyoTh OpraHiYHUM pPO3YMHHUKOM — ami-
JIOBUM CIIUPTOM 200 MOTO CYMIIIIIIO 3 €TePOM

87. OOepiTh peareHT JUIs BUSBJICHHS 10HIB As
(IIT) Ta As (V):

87. Choose the reagent for the As(lll)- and
As(V)-ions detection:

I'ipporen cynbdin y CHIBHOKHCIOMY CEpPEIOBHIII
yTBopIoe 3 As®* sxoBTHit ocan AszSa:

ﬁ) HZS a) st ) 2 AS3+ + 3HZS _ ASZSS\L +6 H*

) anisapun b) al_lgarln [Ipy TiAKMCIEHHI XJIOPHAHOW KHCIOTOI0 AS®
C) Autn3OH c) ditizone BOPIOE )KOBTHUH ocaj AszSs:

d) HCI d) Hcl YTBOD it 2_5

e) HNOs ¢) HNO; 2 As® +5HS = AsSsl + 10 H
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88. O06epits napy karioniB [V anamiTiaHOl rpynu,
siKi He pearyroTh 3 H2O» mpu nii rpymnoBoro pea-

88. Choose the pair of ions of the IV™" analytical
group, which do not react with H>O, under the
action of the group reagent:

o ckmamy TpymoBOro peareHTy Ha katioHu IV
AHAJITHYHOI TPYNH BXOAUTH T1IPOTEH MEPOKCU, KU
y JIY’)KHOMY CEpPEJIOBUIIlI Ma€ OKHCHI BJIACTHUBOCTI.

AR, Zn?* a) AP, zn* Moro BUKOPHCTOBYIOTH 3 METOI IEPEBEICHHS 10HIB
b) an:, As (IIT) b) Zn?*, As (1) xpomy (IIT), cranymy (II), apceny (II) y BuImii cry-
c) Cr, Sn(IV) c) Cr¥,Sn(Iv) nine okucHeHns. Karionn AP u Zn?* 3 rigporen me-
d) Sn?, As (III) d) Sn?, As (Il) POKCHJIOM HE PEaryroTh
e) As (D, Cr* e) As(lll), Cr3*

89. OO0epith peareHTH, IO JT03BOJISIFOTH BUSBUTH
ioru As (II1) 1 As (V) 3a peakiiero byro—Tine:
a) HCI, NaH2PO:2
b) Zn% HCI, HgCl.
¢) H2S04, Zn° AgNO;3
d) H2S, AgNOs
e) Zn° H.SO4, NaH2-PO;

89. Choose the reagents, which allow to detect

As(I11)- and As(V)-ions by the Bugo-Tile reac-

tion:
a)
b)
c)
d)
€)

HCI, NaH2PO;

Zn°, HCI, HgCl;
H»S04, Zn°, AgNO3
H2S, AgNO3

Zn° H,S0., NaH,PO,

Crnonyku As (III) i As (V) y cepenoBumi HCI mpu
HarpiBaHHi BigHOBIIOWOThCA crtanyMm (II) xmopumom
(SnCl2) Ta marpiit rinodochirom (NaH2PO2) no ene-
MEHTAPHOTO MHUIISIKY AsY

H.PO, + H* = H3PO»

p—

3 H3PO2+ 2 AsOs* + 6 HY =
2 Asd + 3 H3PO3+ 3 H,0
5 H3PO, + 2 H3AsOs — 2 Asd + 5 HzPO3 + 3 H20
CrnocrepiraroTb 4OpHHI ocaa ad0 KOpHYHEBE 3a-
OapBIICHHS

V ananiTH4yHa rpyna KaTioHiB (0006 ’a3K06uii pigenn)

90. (2016) Mo po3unHy KaTioHIB V aHATITHIHOT
Ipyny JOJajld PO3YMH aMOHIM TioliaHary.
Po3uun 3abapBuBCs B uepBoHUN Koumip. Ski e
KaTioHn?

90. (2016) The solution of ammonium thiocya-
nate is added to the solution of the V" analytical
group cations. The solution becomes red. Which
cations are present in the solution?

a) depymy (III) a) iron (II)
b) wmarsiro b) magnesium
C) KaJbIlio c) calcium

d) crpoHiro d) strontium
e) wikomxy (II) e) nickel (II)

91. (2019) Pozumn amoHiil TiouliaHaTy OyJO
JOJJAHO 0 JOCHIPKYBAaHOTO PO3YHHY; PO3YHH
HaOyB uepBoHOro 3a0apBieHHs. Ha mpucyTHICTH
SIKOTO KaTiOHA BKa3y€ 3a3HAYEHUU aHATITUYHUN

91. (2019) Ammonium thiocyanate solution is
added to the solution to be analysed. The solu-
tion becomes red. Which cations presence does
this analytical effect specify on?

dapmakorneitHoo peakiiero Bu3HaueHHs Fel*-ionis
€ Il pO34MHYy aMOHill TiOIliaHaTy 3 YTBOPEHHSIM KOM-
TUIEKCHO] CITOJTYKH TEMHO-YEPBOHOTO KOJIbOPY:

Fe3* + 3NCS™ — [Fe(NCS)3]

[Tepebiry peakiiii 3aBakae TMpHUCYTHICTh F -10HIB,
SK1 YTBOPIOIOTH OinbII cTilikuit kKommiekc 3 NCS -
10HaMH 1 3He0apBIIIOIOTh PO3YHH:

[Fe(NCS)3] + 6 F — [FeFe]® + 3 NCS"
lgB[FeFs]* = 16,10
1gB[Fe(NCS)s] = 4,63
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a) depymy (II)
b) wmepkypiro (II)
C) apreHTymy

d) mepkypiro (1)
e) mwiromoymy (II)

a) iron(l1l)-cations
b) mercury(ll)-cations
c) silver-cations

d) mercury(l)-cations
e) lead(Il)-cations

92. (2018) [lo po3unHy KaTioHiB V aHaAIITHYHOI
Ipynu AO0Aald aMOHiauyHWM OydepHuil po3unH
Ta PO3YMH §-OKCUXIHOJIHY. YTBOpPHUBCS OcCal
YKOBTO-3€JICHOTO KOJIbOPY. SIKHif 11e KaTioH?

a) MarHimo

b) xasnbmiro

C) aMOHII

d)  depymy (I1)
e) wmanrany (II)

92. (2018) Ammonia buffer solution and
8-hydroxyquinoline solution are added to
the solution of the V™" analytical group cations.
A vyellow-green precipitate is formed. Call the
cation:

a) magnesium

b) calcium

C) ammonium

d) iron (1)

e) manganese (I1)

Iorn Mg?" BHSBNAIOTH Mi€I0 PO3UMHY 8-OKCH-
X1HOMIHY (8-T1IAPOKCIXIHOMIHY) V IY’)KHOMY CEepEeIOBH-
uii npu pH 8 — 13. YTBOpro€eThCs KOBTO-3€NEHUN KpU-
cramiuanii ocax Mg(CoHsNO)2-2H20. Peaxtiii dap-
MaKOIIEHHA.

N N, A
2 + Mg > |
~ ~ NS
N N N
OH N

0\\Mé//0

+ 20"

93. (2015) Mo mocmimKyBaHOTO PO3YHMHY J07a-
JU pO34YMH HATpiil rigpokcuay. Buna Oinuit
oca, sikuil HabyB Oyporo 3a0apsneHHs. Lle cBi-
JUUTH PO IPUCYTHICTh Y PO3UMHI:

a) karioniB maunrany (II)

b) xarioniB mroMoymy (II)

C) KaTioHIB KaJiro

d) kaTioHIB KaJIbIIiO

e) KarioHiB Oapiro

93. (2015) Sodium hydroxide was added to the
solution; the precipitate was formed. The precip-
itate was initially white and became brown later.
It indicates the presence of the following ions in
the solution:

a) manganese(ll)-cations

b) lead(ll)-cations

C) potassium-cations

d) calcium-cations

e) barium-cations

[Tpu B3aemonii kationiB manrany (II) 3 pozunHOM
HaTpid TIAPOKCUIY YTBOPIOETHCS OUTMI OcCaj MaHTaH
(IT) rimpoxcuay, SKMH MiJ BIUIMBOM HOBITPS JIETKO
OKHCHIOETHCS 110 Oyporo Mn(OH)4 (MnO2):

Mn?* + 2 OH™ = 2 Mn(OH)2¢
2 Mn(OH)2d + Oz + 2 H,0 — 2 Mn(OH)4 4

94. (2015) ki xatioHum V aHANITHYHOI TPYyIH
BIJIKPUBAIOTh PEAKIIIEIO T1POTi3y?

a) crubio (II1, V) Ta 6icmyry (111)

b) wanrany (II)

94. (2015) What cations of the V" analytical
group can be detected by hydrolysis?

a) antimony (111, V) and bismuth (111)

b) manganese (1)

Comni katioHiB V ananituuHoi rpynu 6icmyty (I11),
ctu6ito (III), ctubiro (V) rigpomizyroThCs y po3Bee-
HUX PO3YMHAX 3 YTBOPEHHSM OUTNX OCaIiB:

[SbClg]* + H20 < SbOCH +5CI-+ 2 H*

o II c) iron (Il
d)) 32523 a d; magrses)ium [SbClg] ~ + 2 H20 — SbO.CHN +5 CI- + 4 H*
e) depymy (III) e) iron (1) Bi®* + H20 + NOs~ — BiONO3z{ + 2 H*
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V aHajiTH4yHa rpyna KaTioHiB (dodamkoesuit pisenn)

95. Jlo m’sToi Tpynu KaTiOHIB HajeXaThb KaTio-
uu Fe¥*, Fe?*, Mg?*, Mn?*, Bi**, Sb (III), Sb (V).
I'pynoBuM peareHTOM Ui II’SITO1 IpynH KaTio-
HIB € PO3YHH:

05. Fe3*, Fe?*, Mg?*, Mn?*, Bi®*, Sh(lll), Sb(V)-
cations belong to the V" analytical group of cat-
ions. Specify the group reagent for the V" ana-
Iytical group of cations:

Jo V aHamiTH4HOI Ipyn# 32 KHCIOTHO-OCHOBHOIO
knacudikamiero Hanexats iomm Fe®', Fe?*, Mn?*,
Mg?*, Sb (111), Sb (V), Bi®*. I'pynoBnii pearenT — KOH-
nentpoBanuii pozund NHz-H>O, skmii ocamkye ix y

a) NHs a) NHs BUIJISJII TIAPOKCUAIB, HEPOZUMHHUX y HAJUIMILIKY pea-
b) H2SO4 b) HNOs TCHTY, HATIPUKJIAI:
¢) HaS €) HzSO, MgZ* + 2NHa-H20 — Mg(OH)2) + 2NHs*
d) HNOs d) HCI J s . 9(OH): )
e) HC e) H:S VI oca
Fe®* + 3NH3-H,0 — Fe(OH)al + 3NH,*
Oypuii ocan

96. B sxicHomMy aHaimi3i crenugpidyHUM peareH-
TOM Ha Kationn Fe?" e:

a) Ks[Fe(CN)s]

b) KzNa[Co(NO:)e]

c) NaOH
d) Ka[Fe(CN)e]
e) NH4OH

96. In qualitative analysis the specific reagent
on Fe?*-cations is:

a) Kas[Fe(CN)e]

b) KzN&[CO(NOz)e]

c) NaOH
d) Ka[Fe(CN)e]
e) NHsOH

®epym(ll)-kaTionn yTBOPIOIOTH 3 PO3YMHOM Ka-
aiii rexcanianodepary (IIT) (Ks[Fe(CN)g]) ocan cu-
HBOT'O KOJIbOPY «TYPHOYJIEBA CHHbBY!

3 Fe?* + 2 [Fe(CN)s]*> — Fes[Fe(CNe)]2t

Peakuist cnenugiuna. Ocag He PO3UMHSAETHCS Y KU-
CIIOTaxX, ajie PO3KJIaJAE€ThCS Y PO3UNHAX JIYTIB:
Fes[Fe(CNe)]24 + 6 OH —

— 3 Fe(OH),| + 2 [Fe(CNg)]*

97. VkaxiTh THN peaklii, 110 3aCTOCOBYETHCS
1St BUSBIEHHs KaTiona Fe3*:

a) KOMILIEKCOYTBOPEHHS

b) BigHOBICHHS

C) ocamKeHHsS

d) weiiTpamizamii

e) Tigpomizy

97. What reaction type is applied for detection
of Fe3*-cation?

a) complex formation

b) reduction

C) precipitation

d) hydrolysis

e) neutralization—

Peax1ii KOMIIJIEKCOYTBOPEHHS, Ha SKUX 3aCHOBaHE
BU3HAueHHs ioHiB Fed':
— cnenudiyHa peakilis Ha 10HU Fed3*
4 Fe®* + 3 [Fe(CN)s]* — Fes[Fe(CNe)]at
0caJl CHHBOTO KOJIbOPY «OepIiiHChbKa Ja3yp»
— peaxiis igeHTHdIKAIT
Fe¥* +3NCS — [Fe(NCS)3]
PO3YHMH TEMHO-YEPBOHOTO KOJBPY
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98. AmnaniTH4HUM e(peKTOM [ii PO3UMHY Kajii
rekcanianodepary (II) va ioau dpepymy (I1I) e:
a) YTBOpPEHHSI CHHbOI'O OCaxy
b) yrBOpenus Gizoro ocamy
C) YTBOPEHHS OCajay Ta HOr0 PO3YMHECHHS
y HaJUTUIIKY PEarcHTy
d) BuainenHs Oyas0aIIOK razy
€) TOosBa XapaKTEPHOIO 3araxy

98. The analytical effect of the action of potassi-
um ferricyanide (1) solution on iron(l1)-ions is:
a) the formation of a blue precipitate
b) the formation of a white precipitate
c) the formation of a precipitate and its
dissolution in the reagent excess
d) the liberation of gas bubbles
e) the appearance of a characteristic smell

CroenugivHa peakiisi J03BOJSIE BIAKPUBATH 10HU
Fe3* 1po6HIM MeToOM:
4 Fe** + 3 [Fe(CN)s]* — Fes[Fe(CNg)]sv
0cajl CHHBOTO KOJIbOPY «OepIIiHChKa JIa3yp»
Ocaj He pO3UMHSETHCS Y KUCIIOTAX, aje PO3KIIaia-
€ThCS y PO3YMHAX JIYTIB:
Fes[Fe(CNg)]sd + 12 OH —
— 4 Fe(OH)3| + 3 [Fe(CN)s]*

99. 3asnaute peareHT Uil BUSIBICHHS 1 (hoTOMET-
puunoro Bu3HaueHHs katioHiB Fe (II) ta Fe (I1I):
a) cyabdocaminuiaaTHa KHCI0TA
b) oxkcanarna kuciora
C) n-amiHOOEH30aTHA KKCIIOTA
d) ¢eninamnerarHa KuciIoTa
€) XJopaleTaTHa KUciioTa

99. Choose the reagent, which allows simulta-
neously to detect Fe(l11)- and Fe(l1)-cations:

a) sulphosalicylic acid

b) oxalic acid

C) p-aminobenzoic acid

d) phenylacetic acid

e) chloroacetic acid

lonn Fe** i Fe?* MOXHA BUABMTH Ii€I0 PO3UHHY
cynbdocaminuiaraoi kucinoru. [Ipu pH = 1,8 — 2,5
YTBOPIOETHCS KOMILIEKC Y€PBOHO-(i0I€TOBOTO KOJIBO-
py. Peakuis ¢potomerpuuna.

+
—

HO3 COOH HO3$ oo
Fe3t + S|Fel+2Ht
/
OH \ 0

P ——

100.Ha anamiz B34TO pO34MH, B SIKOMY 3HaXo-
JATHCS KaTiOHU V aHaITUYHOI Tpymnu (KUCIIOT-
HO-OCHOBHa Kjacuikauis). Jlo cymimi ronamu
JTyKHUH po34uMH Hatpiil rizpokcocranity (II) —
YTBOPUBCS YOPHUI Ocaj, 10 CBITYUTH MPO Hasl-
BHICTb KaTiOHa:

a) Bi®

b) Fe?

c) Sb*

d Fe®

e) M92+

100.To analyse the solution, in which cations of
the V" analytical group (the acid-base classifica-
tion) are present, is taken. The alkaline solution
of sodium hydroxostannite is added to the mix-
ture and a black precipitate is formed, that is the
evidence of the presence of such cation as:

a) Bi%
b) Fe?*
c) Sb¥
d Fed*
e) M g2+

[Tpu 3mimryBanHi po3uuHiB SnCl2 1 HauMIIKY
NaOH yrtBoprototeess  rekcarigpokcoctaiT(Il)-ioau
[SN(OH)e]*, sixi BimHOBMIOIOTH ioHM Bi* 1o meramiu-
HOTO BICMYTY YOPHOI'O KOJIOPY:

2 Bi(OH)3! + 3 [Sn(OH)s]* —
— 2 Bid + 3 [Sn(OH)e]> + 6 OH"
Buxonansro peaKui'l' 3aBa)ka€ HAIJIUIIIOK KOHI[EHT-

POBAHOTO PO3UMHY NYTy Ta HarpiBaHHS, SKI MPU3BO-
JIATh 0 YTBOPEHHS YOPHOTO Ocaay Sn

32




101.ITpu nmomaBaHHI aMOHIa4yHOTO Oy(epHOro
pO3uUMHY 1 pO34MHY HaTpiil rizporeHdocdary 10
aHaJTI30BaHOT'O PO3YMHY YTBOPHUBCS OUTHN Ocajl.
L{e cBimuuTH PO NMPUCYTHICTH 10HIB:

a) Marsiwo

b) kamiro

C) aIOMIiHIO

d) apceny (III)

e) xpomy (III)

101. When adding the ammonia buffer solution and
sodium hydrophosphate solution to the solution to
be analysed a white precipitate is formed. This is the
evidence of the presence of the following ions:

a) magnesium-ions

b) potassium-ions

c) aluminium-ions

d) arsenic(lll)-ions

e) chromium(lll)-ions

loHn Marsito yTBOPIOIOTH 3 PO3UYMHOM HATpId Tif-
porendocdary OiTMil KpUCTaNIYHUNA OCal y MPHUCYT-
HOCTi aMOHIa4HOTO OY(pEPHOTO PO3UUHY:

Mg?* + HPO4? + NH3-H20 = MgNH4PO4{ + H20

Peakmiro MOXxHa BHKOHATH SIK MiKPOKPHCTAJIOCKO-
niuny. Kpucramu MgNH4PO4 maroTh xapaktepHy

opmy

102.5lkuM peareHTOM MOXKHA BIJIOKPEMHUTH Ka-
TIOHM MAarfiro BiJ IHIIWUX KaTiOHIB V aHaIITHY-
HOI TPYyIK B CHCTEMATUYHOMY XOJi aHaITi3y?

a) HACHYEHMil pO3YUH aAMOHIl XJIopuay

D) HaUIIOK KOHIIEHTPOBAHOTO PO3UUHY

aMOHIaKy
C) TiApOreH MEePOKCHU I
d) miTpaTHa KKCIOTa

€) pO34YHH JIyry

102.Which reagent can be used to separate mag-
nesium-cations from other cations of the V" ana-
Iytical group in the systematic course of analysis?

a) the saturated solution of ammonium

chloride

b) the excess of the concentrated ammonia
solution

c) hydrogen peroxide

d) nitric acid

e) alkali solution

Jlist BimOKpeMIICHHSI KaTiOHIB MarHif0 BiJl 1HIIUX
KaTioOHIB V aHamiTUYHOI TPyNU Y CHCTEMaTUYHOMY
X0l aHaji3y, 10 ocaxy TiIpOKCHAIB KaTioHIB V rpymnu
JOAAI0Th HACHUCHHWH PO3YMH aMoHiil xmopuay. Ocan
Mg(OH). po3uunnsieTnCst:

Mg(OH)24 + 2 NHs* — Mg?* + 2 NH3z-H,0

103.006epith peareHT ajsl BHUSBIEHHS KAaTiOHIB
Sb (I1I):

a) Zn Ha HikeJieBil mIacTHHUI

b) Sn nHa migHiil mIacTHHI

c) Fe na anromiHieBiii mIacTHHII

d) Cu Ha 0510B’sHIH MIACTHUHIT

e) Al Ha NMHKOBI# MJIACTHHIN

103.Choose the reagent for the Sb(lll)-cations
detection:

a) Znon the nickel plate

b) Sn on the copper plate

c) Feon the aluminium plate

d) Cu on the tin plate

e) Al on the zinc plate

Meraniyauii [UHK HA HIKEJIEBIH IUIACTUHII BlIHO-
Bitoe ioHu ctudito (1) 1 (V) mo meranigHoro ctubito:

2 [SbClg]* +32Zn = 2Sbd +3Zn** + 12 CI-

HikeneBa niacTuHa yTBOPIOE 3 IIMHKOM rajibBaHIu-
Hy napy. Ocaz Sb He PO3UMHSETHCS Y XJIOPUIHIN KUC-
JIOT1, aJIe PO3UMHAETHCS Y HITPATHIN

104.To V aHamiTU4HOI TpyNu KaTiOHIB Halle-
xath ioan Mn?*. Skicui peaxiii s X KaTio-
HiB IPYHTYIOThCS Ha:

a) OKHCHEHHIi B KHCJIOMY cepe1oBHIIi

b) nii kucnor

¢) B3aemozii 3 Fe*" B kucnomy cepemoBuimi

d) mii myris

€) YTBOpEHHI HEPO3YMHHUX KOMILIEKCIB

104.Mn?*-ions belong to the V" analytical group

cations. The qualitative reactions for these cati-

ons are based on:

a) the oxidation in the acid medium

b) the action of acids

¢) the interaction with Fe®* in the acid medium

d) the action of alkalis

e) the formation of insoluble complex com-
pounds

SIkicHUMU peakiisiMi BHU3HAUYEHHsS 10HIB Mn?* €
OKHCHEHHSI B KUCJIOMY cepenoBulli 10 MnO4~ (poxeBe
3a0apBJICHHS PO3YHHY) CHIIbHUMH OKUCHHKAMH:

— amoniit mepcynbhaTom (NH4)2S20s
2 Mn?* +5 S,0g% + 8 H,0 — 2 MnO4~ + 10 SO4* + 16 H'
(xatanizatop AgNOs, Ipu HarpiBaHHi)

— mwrombym (IV) okcumom PbOg:

2 Mn** +5 PbO2 + 4 H* — 2 MnO4™ + 5 Pb?* + 2 H,0
(xur’siTiHHS Y pUcyTHOCTI KoHIeHTpoBaHoT HNO3)
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105.4Iki i0HM 3HAXOIATHCS B PO3UYHUHI, SKIIO ITiJT
yac HarpiBaHHs Horo 3 (NH4)2S20sg y npucyTHo-
cti AgNO3 po3unH HabyBae MaTMHOBOTO 3a0ap-
BJICHHA?

105.Specify which ions are present in the solu-
tion if when its heating with (NH4)2S20s in
the presence of AgNO; the solution becomes
crimson.

SIKiCHOIO peakIlier0 BU3HAYCHHS 10HIB Mn?* € oku-
CHEHHS Yy KUCIIOMY CEpeIOBHUIIII MpH Aii aMOHiI0 mep-
cyiabdary (NHs)2S20s 10 MnOs~ (ManuHOBe 3a0apB-
JICHHS PO3UYUHY):

2+ 2+
gg Ill/(igr ta)‘g Ill/(!,g’ 2 Mn?* +5 5,08 + 8 H.0 —
C) Fez+ C) Fe2+ —)2 MnO4_ + 10 8042_ + 16 H+
d) Co?* d) Co* Peaxmiiss mepebirae y mpuCyTHOCTI KaTaii3aropa
e) Cu* e) Cu* AgNOs, mpu HarpiBaHHi

106./1o mocaimKyBaHOTO PO3UMHY JOJANU KOH-
IICHTPOBaHY HITPAaTHY KUCIIOTY Ta KPUCTATIYHUI
witoMOym (IV) okcua. Po3unn HaOyB maiimHO-
BOT0 KOJBOPY. IIpo mpHCyTHICTH SKOTO KaTioHa

106.The concentrated nitric acid and crystalline
lead (IV) oxide are added to the solution to be
analysed. The solution becomes crimson. Which
cations presence does this analytical effect speci-

Kpucraniynuii mmomOym (IV) okcun okucHioe
ionn Mn?* 110 mepMaHraHaT-ioHiB, AKi 3a0apBIIOIOTH
PO3YMHH B MAJIMHOBHH KOJIIp:

2 Mn?* + 5 PbO, + 4 H,0 —

CBIJTYUTH 11eH aHATITUIHHUHN ePeKT? fy on? ~ .
a) wmanrany (II) a) manganese(ll)-cations —2MnOs +5Pb +2 H0
b) xpomy (III) b) chromium(lll)-cations Peaxiiis mepebirae mpu KuI’ ATiHHI, Y TPUCYTHOCTI
c) Oicmyrty (II0) c) bismuth(lll)-cations KOHIIEHTPOBAHOI HITPATHOI KUCIIOTH
d) depymy (III) d) iron(lll)-cations
e) cranymy (II) e) tin(ll)-cations

VI aHajiTH4HA rpyna KatioHiB (0606 ’a3K06uil pigens)

107.(2019) [ns Bigminenns kationiB VI anai-
TUYHOI IPYNH BiJl KaTIOHIB V aHAJIITUYHOI IPyNU
(KMCTIOTHO-OCHOBHA KJIacU(iKaIlisl) BHKOPHUCTO-

HAJJIMIIOK PO3YHMHY aMOHiaKy

b) HammIOK po3unHY CyTB()ATHOI KHCIOTH
C) HaUIMIIOK PO3YMHY HATPIH TiIPOKCHITY
d) po3umH aneTaTHOI KUCIOTH

€) pO34YMH apreHTyM HiTpaty

107.(2019) To separate the cations of the VI
analytical group from the cations of the V" ana-
Iytical group (acid-base classification) the fol-
lowing reagent is used?

a) ammonia solution excess

b) sulphuric acid solution excess

c) sodium hydroxide solution excess
d) acetic acid solution

e) silver nitrate solution

I'pynoBuii pearent Ha VI aHamiTH4HY Tpymy Karti-
OHIB — KOHIICHTPOBAaHWH PO3UMH aMOHiaKky, SKUH B
eKBIBAJIECHTHIN KUIBKOCTI YTBOpPIO€ 3 KaTioHamu VI
Ipyny MaJlOpO3YMHHI y BOJII OCHOBHI coJi abo amigoc-
HOJTYKH:

2 Cu?* + 2 NHg-H,0 + SO — (CuOH)2SO4d + 2 NH4*
Hg?" + 2 NH3-H,0 + CI- — [NHzHg]CH + NH,* + 2 H,0
2 Ni?* + 2 NHz-H20 + S04 — (NiOH)2SOs{ + 2 NH4*

Co% + NH3-H,0 + CI- — Co(OH)CN. + NH,*
B Haanuiiky po3duMHy aMOHIaKy OCaaud pO34YHMHS-

I0TbCS 3 YTBOPCHHSM aMOHIayHUX (MeTaJaMiHHUX)
KOMITJIEKCIB:
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108.(2015) I'pynoBum peareHToM Ha KaTioHH VI
aHAITHYHOI TPYNH (KUCIOTHO-OCHOBHA KJIACH-
dixanis) Co?*, Ni%*, Cd?*, Cu?*, Hg*" e nammu-
HIOK KOHIICHTPOBAHOI'O PO3YMHY aMOHIH TiIpOK-
cuny. [Ipu oMy ciocTepiraeTbCcsi yTBOPEHHS:
d) PO3YMHHHX Yy BOJi aMOHiaYHMX KOM-
IUIEKCHUX CIIOJIYK
b) rimpokcuaiB KaTiOHIB, PO3YMHHUX Y KH-

CII0Tax
C) 3a0apBiCHHUX, HEPO3YMHHHX Yy BOII
CIIOTYK
d) rigpokcHIiB KaTiOHIB, PO3YMHHUX Y JIy-
rax

€) TiAPOKCHIIB KaTiOHIB, HEPO3YHMHHHX B
HAJJIMIIKY aMOHIH TIpOKCUIy

108.(2015) The excess of the concentrated ammo-
nium hydroxide solution is the group reagent for
the cations of the VI™ analytical group (acid-base
classification) — Co?*, Ni%*, Cd?*, Cu?*, Hg?*. In
this case the following substances are formed:

a) water-soluble ammonia complex
compounds

b) cations hydroxides, which are soluble in
acids

c) coloured compounds, which are insolu-
ble in water

d) cations hydroxides, which are soluble in
alkali

e) cations hydroxides, which are insoluble
in the excess of ammonium hydroxide

Co(OH)CH + 6 NH3-H0 —
— [Co(NH3)6]?* + CI + OH + 6 H,0
(NiOH)2S044 + 12 NH3-H.0 —>
— 2 [Ni(NH3)s]** + SO+ + 2 OH + 12 H,0
(CuOH)2S044 + 8 NH3-H.0 —
— [Cu(NH3)4]?* + SO4* +2 OH + 8 H,0
[NHzHg]CH + 3 NH3-H,0 —
— [Hg(NH)3)4]** + CI" + OH™ + 2 H,0

109.(2019) B xoni anamizy karioniB VI anamitu-
YHOI Tpynu (KUCIOTHO-OCHOBHA KiacH]ikarlis)
npu il TPYIMOBOTO PEareHTy MOXHa He TIIbKU
BIZIOKPEMUTH TPYITY, alie il 11eHTU(IKYBaTH 10HU:

109.(2019) In the analysis procedure of the VI
analytical group cations (the acid-base classifica-
tion) under the action of the group reagent it is
possible not only to separate the group, but also

Busnauenns ionis CU®* B 3a3Hadeniit cymimmi Moxk-
JUBE MpH [Iii TPYMOBOro peareHTy Ha karionu VI ana-
MTHYHOT IpymH — 6 Monb/IM® po3unHy amoHiaky. [Tpu
Ail HaIIMIIKY TpyHoBoro pearenTy iomum Cu?* yTBo-

a) Cu (I to identify ions of: PIOIOTh IHTEHCHBHO CHHIN KOMITJICKCHHUH 10H:
b) ﬁo (IIII) E) gu (IIII) 2 Cu2+ +2 NH3HZO + 50427 SN (CUOH)ZSO4\L +2 NH4+
3)) ng((“)) C)) N? ((||)) (CuOH)2S044 + 8 NH3-H.0 —
2+ 2 ~
e) Cd(ln) d) Hg (Il — [Cu(NH3)4]°" + SO4~ +2 OH™ + 8 H.0
e) Cd(ll)

110.(2016) XapakTepHOH pEaKI€r0 BUSIBICHHS
katioHiB Mepkypito (I) € peakiis 3 kamiit Homumom.
[Tpu npoBeneHHI peakiiii CoCTepiraloTh YTBOPEHHS:

a) SICKpPaBO-4epPBOHOIO 0CATY

b) sckpaBo-uepBOHOrO 3a0apBIIEHHS PO3-

YUHY

C) OpyaHO-3€JIEHOr0 Ocaay

d) wyopnoro ocany

e) OGimoro ocamy

110.(2016) The reaction with potassium iodide is
the characteristic reaction for the mercury(ll)-
cations detection. When carrying out the reaction
we observe:

a) abright-red precipitate

b) a bright-red solution

c) adirty-green precipitate

d) ablack precipitate

e) awhite precipitate

dapMakoNeiiHOIO peakili€l0 BUSBICHHS MEpKY-
piii(Il)-kariony € mis kamiit Hoauy:
Hg?" +2 I — Hglzd
VY TBOpIOETHCS 0Cajl ICKPaBO-OpaHkKEBOro abo uep-
BOHOT'O KOJIOPY.

Ocan po34MHSETHCS Y HAMJIUILIKY pPEareHTy 3 yTBO-
peHHsM 0e30apBHOTO KOMIUIEKCHOTO 10HY:

Hglod + 2 I- — [Hgls]*
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111.(2018) Slkmii KaTiOH MO3BOJIAE BiAKPUTH
peaktuB Yyraesa?

111.(2018) What cation can be detected with the
Chugaev reagent?

a) Ni?* a) N

b) Ca* b) Ca’

c) K c) K*

d) Mn? d) Mn?
e) Co? e) Co?

112.(2015) JlocaimxkyBaHa CyMmilll MiCTUTh KaTio-
1 Mg?*, Ni?*, Co?". 3a nomomororo sikoro pea-
TeHTy MOYKHA BUSBUTH KaTion Ni%" y miif cymimri?

a) JMUMETHJITTiIOKCHMY

b) 1-mitpo3o-2-Hadromy

C) naudeninkapbazoHy

d) wmarne3ony-1

€) amizapuHy

112.(2015) The mixture to be analysed contains
such cations as Mg?*, Ni?*, Co?*. Which reagent
helps to detect Ni?*-cations in this mixture?

a) dimethylglyoxime

b) 1-nitroso-2-naphthol

c) diphenylcarbazone

d) magnesone-1

e) alizarin

Peakiiicro BUsIBJIEHHs KaTioHiB Ni¢t € jist PO34YMHY
JUMETWITTIOKCUMY  (IIalleTHIIIIOKCUMY, PEaKTUBY
Uyraesa):

0--HO
H3C-C=N_ N=C-CH3
H3C-C=N-OH AN
2> ? + Ni2t + 2NH3 == Ni + 2NHy"
H3C-C=N-OH H3C—C:I|\I III:C-CH3

Peakmisi cenextuBHa i Bu3zHaueHHs Hikomn(Il)-
10HIB, 1i BUKOHYIOTH y CEPEIOBHUII aMOHIa4HOTO Oy-
depHOro po3unHy. AHAMITHUHUN e(DEeKT — YyTBOpPEHHS
4EepBOHO-MAJIMHOBOIO OCay

VI anasniTu4Ha rpyna KatioHiB (0odamkosuii pieens)

113.To mocToi rpynu KaTioHIB Hajlexarb KaTio-
un Cu?*, Co*, Ni**, Cd?*, Hg?". BkaxiTs rpy-
MOBMI pPeareHT JJIsl OCTOi TPy KaTiOHiB:

a) nHammmok pozunny NHs-H20
b) pozunn HCI1

€) posuun H2SO4

d) pozunn NaOH

e) wHammmok pozunny KOH

113.Cu?*-, Co?*-, Ni%*-, Cd?®*-, Hg?*-cations belong
to the VI analytical group of cations. Specify
the group reagent for the VI™ analytical group of
cations:

a) NHz-H20 solution excess

b) HCI solution

c) H2SO4 solution

d) NaOH solution

e) KOH solution excess

I'pynoBuii pearent Ha VI aHaniTU4HY rpyny Karti-
OHIB — KOHIICHTPOBaHWH pPO3YMH aMOHIAKy, SKHH B
eKBIBAJIECHTHIN KUIBKOCTI YTBOpPIO€ 3 KaTioHamu VI
IpyIy MaJlOPO3UYMHHI Y BOJI OCHOBHI COJIi:

2 CU%* + 2 NHa-H20 + SO22 — (CUOH)2S04! + 2 NHs*

B HapmMuiky po3unMHy aMmOHIaKy OCaau PO3UMHS-
I0ThCS 3 YTBOPEHHSIM aMOHIaYHUX KOMIUIEKCIB!

(CuOH)2S04d + 8 NH3-H,0 —
— [Cu(NH3)4]?* + SO4s* +2 OH + 8 H,0

114.]lns BusBnenHs ionie Co’" B mpucyTHOCTI
Fe* mna mackysamms iomie Fe* no posummy
JOJJat0Th:

114.For detecting Co?*-ions in the presence of
Fe3* for masking Fe®**-ions we add the following
ions to the solution:

MackyBanns ioHiB ¢pepymy (III) moxnuse 3a go-
IOMOT010 (TOPUI-IOHIB, SIKI YTBOPIOIOTH 3 10HAMH
Fe®" Ge36apBHuii BOJOPO3UMHHHI KOMILIEKC CKIAIy

a) ¢uayopua-ionn a) fluoride-ions [FeFe]*:

b) XJ'IOprIJI-‘iOHI/I b) chlori_de-i_ons Fe3* + 6 F — [FeFg]*
C) Opomin-ioHu c) bromide-ions

d) wiTpur-ioHH d) nitrite-ions
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e) cynabbhaT-ioHH

e) sulphate-ions

115.Ha xationn VI aHamiTHYHOT Ipyny MOMISUIH
PO3YHHOM JIYTY — IPH [IbOMY YTBOPHUBCS KOBTUM
ocaz. lle CBIIYUTH MPO HMPUCYTHICTH B PO3UUHI
KaTioHa:

a) HgZ+
b) Co*
c) Ni%
d Cu®
e) Cd?*

115.The VI analytical group cations are treated
with the alkali solution — under these conditions
a yellow precipitate is formed. This is the evi-
dence of the presence of the following cation:

a) Hg2+
b) Co?
c) Ni*
d Cu®*
e) Cd?

Po3zunan NaOH a6o KOH 3 karionamu VI anaii-
TUYHOI TPYIH YTBOPIOIOTH 3a0apBiieHi ocaau BiIMOBI-
JTHUX T1APOKCHUIIB:

Cu?* +2 OH™ = Cu(OH)2} — romy6Guit,

Ni2* + 2 OH™ = Ni(OH)2{ — 3erenuit,

Hg?* + 2 OH- == Hg(OH)2\ — 6inwit,

SIKHIA TIIBUJTKO PO3KJIAIA€ThCS:

Hg(OH)2 — HgOl+ HO — xopruii (peakiis dap-
MaKOIICHHA)

116.006epiTh peareHTH [Uisi BUSBJICHHS 10HIB
Hg?*:

a) SnClz, KI

b) NH4CIl, NaNOs

c) KCI, K2Cr07

d) SrClz, NaHCOs

e) KzSOs, KNO2

116.Choose the reagents for the Hg?*-ions detec-
tion:

a) SnCly, Kl

b) NH4C|, NaN03

C) KC|, K>Cr,0Oy

d) SrCl;, NaHCOs3

E) K2804, KNO;

Kaniit ionun yrBOproe 3 ioHaMu Hg2+ ocaJl opaH-
J)KE€BO-4epBOHOro Koinpopy Hglo, sikuii po3unHsieTscs B
HAJJIMIIKY peareHTa 3 yTBOPEHHSM 0e30apBHOr0 KOM-
nekcHoro iony [Hgla]?.

Posuun cranymy (II) xmopumy BimHosmoe Hg?' mo
Hg (I), a y mammmky pearenty — 1o Hgd. Crouarky
yrBOproeThest Gimuit ocan HgClo, sixuii 3 wacom wopHie:

2 Hg?* + 8 CI- + Sn?* — Hg2Cl2d + [SnCle]*
Hg2Cl2d + Sn?* + 4 CI- — 2 Hgl + [SnClg]*

117.B xiMmiko-aHalITU4HIN jaboparopii aHaimi-
TUK JIOCHIJKY€e PO3UMH KaTioHiB VI aHamiTHYHOT
rpynu. Ilicns momaBaHHS aMoOHIHM TiomiaHaTy 1
aMUIOBOTO CHUPTY OpraHiuyHUM Iap HaOyB cu-
HBOTO 3a0apBieHHs. SIKUIl KaTIOH MPUCYTHIN y

pO3umHi?
a) Co*
b) Ni?*
c) Cu®
d) H92+
e) Cd**

117.At the chemical analytical laboratory the
analyst examines the solution of the VI analyti-
cal group cations. After addition of ammonium
thiocyanate and amyl alcohol the organic layer
becomes blue. What cation is present in the solu-
tion?

a) Co?*
b) Ni2*
c) Cu®
d) H92+
e) Cd*

Busnadenns ioniB Co?* mpoBoxsaTh npwm Jii Kpwc-
taniyHoro NH4SCN y npucyTHOCTI aMioBOro coup-
Ty, SIKHH €KCTparye MpoayKT peaklii, MpUrHidye Horo
JTUCOIAIlIO;

2 NHs* + Co?" + 4 SCN™ == (NH4)2[Co(SCN)4]

AHaniTHUHUN eeKT peakuii — cuHE 3a0apBIIEHHA
OpraHivyHOTO Iapy
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118.006epiTh peareHT aJa BiITIICHHS Cu?* i
Hg?* Big Ni?* i Co?" B cucreMaTH4HOMY XOi
aHayizy karioHiB VI aHamiTHYHOT TpymH:

a) NaxS203

b) NHiNCS
c) (NH4)2S20s
d) NH4CI

e) (NH4)2CO3

118.Choose the reagent for separation of Cu?*
and Hg?* from Ni?* and Co?" in the systematic
analysis of the VI" analytical group cations:

a) NazS203
b) NHNCS
C) (NH4)25208
d) NH.CI

E) (NH4)2C03

Jlnst Bimokpeminenns karionis Cu?* i Hg?* y cucre-
MaTUYHOMY XOZi aHamizy KaTioHiB VI aHamiTHuHOi
IPYIId  BUKOPUCTOBYIOTH KPHCTAJIIYHUKA HATpid Ti-
ocynbpar NaxS203. V' migkucieHuX po3yHHAX IpH
HarpiBaHHi B mpormeci riapomniszy S203> -ioniB yrBOpIO-
€TBCS TIIPOTEH CYNIb(ia Y KITBKOCTI, TOCTATHIN TiITBKU
st yrBopeHHs kynpyMm (I) 1 mepkypiit (II) cynedinis,
[0 3yMOBJICHO HU3bKHM 3HAYCHHSM iX JOOYTKY poO3-
YHHHOCTI Ha BIIMiIHY B TOOYTKY PO3YMHHOCTI HIKOJ
(II) Ta ko6anwT (1I) cynbdinis:

S205%" + Ho20 — HaST + S04
Ks(CuzS) = 2,5-10, Ks(HgS) = 1,5-107°2, Ks(NiS) = 3,2-107%°, Ks(CoS) = 4,-10%,
['igporen cynbdia BiIHOBIIOE 10HU Cu?* o Cu', sixi i YTBOPIOIOTH CYIb(DII:
2 Cu?* + 2 HoS — CuSY + SU +4 H*
2 Cu* +2 $05% + 2 H20 — CuzSY + S +2 S04 + 4 HY

3 mepkypiii(Il)-kaTionamu:

Hg?* + S205% + H20 — HgSy + S04 + 2H*
Ocan CuzS, Ha Binminy Big HES, po3unHsieThCsl IpU HarpiBaHH1 Y po3Be/IeHIN HITpaTHIA KUCIIOTI

I anasniTuuHa rpyna aHioHiB (0006 ’a3K0euil pieens)

119.(2017) Peakmito 3 kamniii mepMaHTaHATOM
BUKODUCTOBYIOTh JJIi BHM3HAUEHHS aHIOHIB-
BiTHOBHUKIB. BKaxXiTh aHiOH, SIKUIl 3HEOAPBIIOE
KaJIiii IepMaHraHar:

a) cyabgir

b) cyasdar

C) xapOoHar

d) Terpabopar

e) apceHat

119.(2017) The reaction with potassium per-
manganate is used to detect anions-reducers.
Specify the anion, which decolourizes potassium

permanganate:
a) sulphite
b) sulphate

c) carbonate
d) tetraborate
e) arsenate

[Topsia 3 ni€ro rpyHOBUX peareHTiB Ui CIHPOILEHHS
aHaJli3y aHIOHIB BUKOHYIOTh Psii TPYNOBUX MpoO, K1
JTO3BOJISIFOTH BUSIBUTH IPUCYTHICTh EBHUX I'PYIl aHio-
HiB. AHIOHU-BiTHOBHUKHU (C2042’, S,03%, S%, SO3%,
AsOz*, I, NO2") BUABISIOTH 32 3HEGAPBICHHAM PO3-
YUHY HOJly B CIIAOKOKHCIIOMY CEpEJOBHIII (3a BUHST-
koM AsOg® -ioHiB, fIKi BHABJISAIOTH B CIAOKOIYKHOMY
cepenoBMiLi), abo 3a 3He0apBiIeHHAM po3unHy KMnO4
B cepenoBulli cynbdarHoi kucnoTtu. [Ipu BU3HauCHHI
cynb(iT-10HIB epediraloTh peakuii:
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S03% + 2 H* — HS03 — SO,T + H,0
5S0; + 2 H,0 + 2 MnOs — 5 SO42 + 4 H" + 2 Mn?*

120.(2015) Knacudikariisi aHIOHIB IPYHTYEThCS
Ha Di3Hiil po3umHHOCTI iX coueii 3 ionamn Ba?*
ta Ag'. AHIOHHU MEpIIOl AHATITHYHOI TPYIH YT-
BOPIOIOTh MAJIOPO3YHMHHI Y BOi COJIi 3 I0HAMH:
a) Ba?" (myxmne abo medTpaibHe cepe-
JIOBHILIE)
b) Ag" (ueiitpanbHe cepeoBHIIE)
c) Ag" (xucie cepeoBuILE)
d) Ag" (cepenosuiie amoniaunoro Oyde-
PHOTO PO3YHHY)
e) Ag" (myxKHe cepeoBUILE)

120.(2015) The classification of anions is based
on the different solubility of their salts with
Ba%*- and Ag*-ions. Anions of the first analytical
group form salts, which are slightly soluble in
water, with ions of:

a) Ba?* (alkaline or neutral medium)

b) Ag" (neutral medium)

c) Ag" (acid medium)

d) Ag* (ammonia buffer solution medium)

e) Ag" (alkaline medium)

Amnionu | aHamiTHYHOI Ipynu YTBOPIOIOTH HEPO3-
YUHHI Y BOJII coJii Oapi0 y HeHTpaipbHOMY abo ciabd-
KOJTYKHOMY CEepPEIOBHIIT:

BaSOs, BaSOzl, Ba»S;03l BaCOs|, BaC20s],
Baz(POa4)2|, Baz(AsOas)2|, Baz(AsOaz)2|, BaCrOa|,
BaF2|, BaSiOsz|, Ba(BO2)2|

Amnionu | rpynu (3a BukioueHHaM F~) Takox oca-
JDKYIOTBCSL KaTioHaMu Ag', ajie iX ocaau pO34MHHI y
HITpaTHINA KUCIIOTI

121.(2015) Jlo po3umHy, 110 MIiCTHTh aHiOHH I
AQHATITUYHOI TPYIH, NOJAIM PO3YMH MarHesia-
JbHOI cyMimli. YTBOPUBCS OUTMI KpHUCTaIiuHUN
ocan. HasBHICTh SIKHX aHIOHIB OOYMOBJIOE Ta-
KN aHATTUYHUH epeKT?

121.(2015) The magnesia mixture was added to
the solution of anions of the I** analytical group.
A white crystalline precipitate was formed. What
anions caused such analytical effect?

a) PO4* and AsO4*~

a) PO iAsO4 b) AsO3z*~
b) AsOs* c) S:0:*
C) 820327 d) 80327
d) 80327 E) C20427
e) C204%

122.(2017) dapmaxkomneiiHoO peakiiiero Ha ¢oc-
daT-10HU € Jisi MarHe3iaibHOI cyMilni. B pe3ynb-
TaTl YTBOPIOETbCA OUIMH KpHCTaliuHUI ocan
MgNH4PO4. Ckian MarsesialbHOI cywmimii Ta-
KHI:

a) MgClz2, NH3-H20, NH4Cl

b) MgClz, NaOH, NaCl

c) MnCl;, NH3-H20, NaCl

d) MgClz, MnSO4, NH4CI

e) MgClz, NH4CI

122.(2017) The pharmacopoeial reaction for
phosphate-ions is the action of the magnesia
mixture. As the result, a white crystalline precip-
itate of MgNH4PQOj4 is formed. The composition
of the magnesia mixture is as follows:

a) MgCl,, NH3-H20, NH4CI

b) MgCl,, NaOH, NaCl

C) MnC|2, NH3'H20, NaCl

d) MgCl,, MnSQO4, NH4CI

e) MgClz, NH4CI

docdar- 1 apceHaT-10HU 3 MarHe31aIbHOI0 CYMIIIIIITIO
(MgClz, NH3-H20, NH4Cl) yrBOprorots 0iti kprcTasiuHi
ocagu MgNH4PO4 1 MgNH4ASO4 BinnoBigHO:

HPOs* + NH3 + Mg?* == MgNH4PO4l
AsOs% + Mg?* + NH* == MgNH4AsOd
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123.(2018) /o po3uuHy, L0 MICTHTh aHIOHH
HepInoi TPyIH, JOAaIH PO3UYMH apreHTyM HiTpa-
Ty, YTBOPHUBCS *OBTHiI ocan. Lle cBimuuTh mpo
NPUCYTHICTH B PO3YHHI:

a) apceHiT-ioHiB

b) apcenar-ionis

C) cyabdar-ioHiB

d) iomua-ionis

e) Opomia-ioHiB

123.(2018) Silver nitrate solution has been added
to the solution containing anions of the first ana-
Iytical group. It resulted in formation of a yellow
precipitate. It means that the following ions are
present in the solution:

a) arsenite-ions

b) arsenate-ions

c) sulphate-ions

d) iodide-ions

e) bromide-ions

HepxaBna dapmakomnes Ykpainu (DY) pexomen-
Jy€ BU3HAYATH apCEHIT-10HU €10 PO3UMHY apreHTyMy
Hitpaty (AgNO3) 3a peaxii€ro:

AsO3z* + 3 Agt ~— AgsAsOs)

AmnanmiTHuHui e(peKT — YTBOPEHHS )KOBTOT'O OCaYy.

124.(2016) Harpiii ¢ryopu BXOIUTH 10 CKIAIY
npernapariB, MO0 3aCTOCOBYIOTh IPH JIIKYBaHHI
Kapiecy 3yOiB. 3 fKOI 13 HaBeIEHHUX CIIOJIYK

124.(2016) Sodium fluoride is one of the com-
ponents of the drugs used for treatment of dental
caries. NaF reacts with the following compound:

BiamoBigHO 10 piBHSHHS peaxilii:
NaF + H,SO4 — HF1 + NaxSOq4

pearye NaF? a) H2S04 Buninserscs razyBaruii HF, sikuii pearye 31 ckiom
a) H2S04 b) CO: npobipku 3 BumineHHsM SiFa. ['azyBatuii SiFs rigpodi-
b) CO2 c) NaCl 3y€ 3 YTBOPEHHSIM Hepo3uuHHOI renenonionoi HaSiO4:
¢) NaCl d) Ki SOz + 4 HF — SiF4™ + 2 H,0
d) KI &) CHsCOOH 2 ol 2
e) CH3COOH SiFsT + 4 Ho0 — HiSiO4d + 4 H* + [SiFe]*

125.(2017) Ilpu mpoBeneHHi nMpoOM Ha aHIOHH
HECTIMKUX KHUCIOT 3 XapaKTepHUM UIMITIHHAM
BUJILTUBCS Oe30apBHUM ra3. SIkuil aHiOH 3HAXO-
JIUBCSI Y pO3UUHI?

125.(2017) When carrying out the test for anions of
unstable acids the colourless gas was liberated with
a characteristic effervescence. Which anion was in
the solution?

Kap6OoHnat-ioHu npu Aii MiHEpaJbHUX KHUCIOT yT-
BoprotoTh H2COs, sika po3kiIafaeThecst 3 BUAUICHHIM
CO2 Ta H20:

CO3% + 2 H* — H,CO3 — CO,T + H20

a) COsz* a) COs3*

b) CI b) CI [Tpu nponyckanni CO2 kpize Ba(OH)2 yrBopro€eTs-
c) SiOs* c) SiOs* cs1 6immit ocag BaCOs:

d) CHzCOO d) CHsCOO™ N

e SO2 e SO2 Ba(OH), + CO; BaCOz + H20
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I anajgitnuna rpyna anioHiB (dodamxkoesuit pisens)

126.I'pynoBuM peareHTOM Ha IepIry aHaJIiTHY-
HY TpyIly aHiOHiB € Oapii HiTpaT. BkaxiTh aHio-
HHU TIEPIIOL TPYTIU:

a) PO4*, CO3?, SO4*

b) BrOs, Br, ClOs

¢) CHsCOO-,S*, T

d) NOsz, NO;,HCOO™

e) CI,Br,OH"

126.(2013) The group reagent for the first analyt-
ical group of anions is barium nitrate. Specify
the anions of the first group:

a) PO4*, CO3*, SO4*

b) BrOs, Br, ClO4~

c) CHsCOO,S%, I

d) NOs, NO2, HCOO

e) CI,Br,OH

Amnionu | anamituunoi rpynu (3a kinacuixariero
byn3ena):
S04, SOs%> S,03%, CO3%, C204%, POs>, AsOs%,
AsOs%, CrO4%, Cr,07%, F, Si0s%, BO,", B4sO+%.
I'pynoBwmii pearent — po3unn BaCly a6o Ba(NO3)2
npu pH 7-10

127.AnanitnyauM eexToM Tpu il PO3UUHY
KaJii oauny Ha O6e30apBHI aHIOHU-OKHCHHUKH Y
MPUCYTHOCTI XJI0podopMy €:

a) mosiBa 3a0apBJIeHHsI BIJILHOTO ii01y

b) yrBOpeHHs ocamy OGiIOT0 KOIBOPY

C) 3MiHa arperatHoro CTaHy

d) BuaineHHs OynbOAIIOK Ta3y

€) YTBOPEHHS OCajay Ta HOro pO3YMHCHHS

Y HaJUTUIIKY PEareHTy

127.The analytical effect of the potassium iodide
solution action on uncoloured anions-oxidants in
the presence of chloroform is:

a) appearance of a free iodine colour

b) formation of precipitate of a white colour

c) change of the aggregate state

d) liberation of gas bubbles

e) appearance of the precipitate and its

dissolving in the reagent excess

3 METOI0 CIpOIICHHS aHali3y aHiOHIB MOopsa 3
€10 TPYIIOBUX PEareHTiB BUKOHYIOTh TaK 3BaHI «TPYyIOBI
poOu», SIKi JTO3BOJISIFOTh BU3HAUMTH aHIOHH OKHCHHUKH,
AHIOHH BIJTHOBHHKH, aHIOHU HECTIMKUX KHCJIOT TOIIIO.

[Ipo6y na amiomn oxucHuku (Cr207%, AsOs*,
NOs") — npoBoasats 3 pozuntnoM KI y kuciaomy cepe-
JOBHILI y MPUCYTHOCTI XJI0podopMy, SKHI MIPH MMO3U-
TUBHOMY pE3ylbTaTi 3a0apBIIOETbCI Y YEPBOHO-
¢b10s1eTOBHH KOJIIp

128. O6epiTh peareHT juts BussBIeHHs SO4% -iOHIB Y
npucyrHocTi SO3% - Ta S;05% -ioHiB:

a) CcTpoHiii XJopu]

b) amoniii xJ0pUA

C) KaJiii rizporeHkapOoHaT

d) Hatpiii kapOoHAT

e) xauiil kapOoHaT

128.Choose the reagent for detection of SO4% -
ions in the presence of SO3?- and S,03% -ions:

a) strontium chloride

b) ammonium chloride

c) potassium hydrocarbonate

d) sodium carbonate

e) potassium carbonate

Cynbdar-10HM 3 KaTiOHAaMH CTPOHIIIIO YTBOPIOIOTh
o1t ocan SrSO4, HEPO3ZUMHHUM B KUCIIOTAX 1 JIyTrax:

S04 + Sr¥t = SrS04

[pucyrricts SO3% i S203% -i0HIB He 3aBaXkae Mpo-
BEJICHHIO JTaHOT peakIlii, TOMy [0 BKa3aH1 aHIOHU TPH
I TaHOTO peareHTa OcajaiB He YTBOPIOIOThH

129. AHaNITUK BUKOHAB PEAKIIiI0 Ha TiOCYIb(aT-
10HU 3 MiHEpaJIbHUMHU KHCIOTaMH. BkaxiTh aHa-
JTITUYHUNA ePeKT peaKxiii:

d) TOMYTHiHHS PO3YMHY i BHIUJIEHHS
rayy 3 XapakTepHMM 3amnaxoMm, IO
3He0apBJIIO€ HOAHY BO1Y

b) yrBOpenHs 3eneHOTO OCamy

C) YTBOPEHHS YOPHOTO OCaIy

d) yTBOpEeHHS yepBOHOIO Ocaxy

129.The analyst carried out the reaction for thio-
sulphate-ions with mineral acids. Specify the
analytical effect of the reaction:

a) turbidity of the solution and liberation
of the gas with characteristic smell,
which decolourizes the iodine water

b) formation of a green precipitate

c) formation of a black precipitate

d) formation of a red precipitate

S203% + 2 H* — H2S,03
TiocynbdaTHa KMCIIOTA MIBUAKO PO3KIIATAETHCS 3 BU-
JieHHsAM rasyBaroro cyabdyp (IV) okeuny ta cipku:
H2S203 — SO2T + S{ + H20
AHamITHYHUN eeKT peakiii — MOMYTHIHHS pPO3YH-
Hy (SY) i BUJiNEHHs ra3y 3 XapakTEpPHHM 3alaxoM,
KU 3HEOapBItoe po3urH ioxy (SO2):

SO, T +2 Ho0 +[13] — SO2 +4 H" +3 I
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€) YTBOPEHHS CHHBOTO OCATY

e) formation of a blue precipitate

130.006epiTh peareHT aJisg BHSABJICHHS apceHaT-
10HIB y IPUCYTHOCTI apCEHIT-10HIB!

a) KaJiii omxma

b) xamniit kapOoHat

C) HaTpiii ameraT

d) wmarpiii rigporeHkapOOHaT

€) UMHK ameraT

130.Choose the reagent for the arsenate-ions
detection in the presence of arsenite-ions:

a) potassium iodide

b) potassium carbonate

c) sodium acetate

d) sodium hydrocarbonate

e) zinc acetate

ApceHaT-iOHH y CEepeJOBUIIl KOHIICHTPOBAHOI
XJIOPUTHOI KHCIIOTH OKUCHIOIOTh HOTUA-10HU JIO BiJlb-
HOTO Hony, sikuii 3abapBiroe XJIOpopOpMHUN THap y
4epBOHO-(pi0IeTOBHIA KOITIp:

AsO2 +2H"+2 1" — AsOz*> + H0 + I,

131.V cymimi NaHCOs 3 NaxCOsz HeoOximHO
inentudikyBatu NayCOsz. OOepiTh 1HAMKATOP,
SKAW y TIPUCYTHOCTI HaTpiii kapOoHaTy 3a0apB-
JIFOETHCSI B YEPBOHUI KOJIIp:

a) denoudrasein

b) MeruneHoBuUi cHHil

C) METWIOBHIA OpaHKEBUI

d) xkpoxmaib

€) THUMOJIOBHUU CHHIN

131.1t is necessary to identify Na,COs in the
mixture of NaHCO3; with Na;COs. Choose the
indicator, which in the presence of sodium car-
bonate colours the solution to be analysed in a
red colour:

a) phenolphthalein

b) methylene blue

c) methyl orange

d) starch

e) thymol blue

VY po3unnax kap6onart-ioniB (1:10) inxukatop de-
Hon(ranein HaOyBae UYepBOHO-(I0JIETOBOrO 3a0apB-
7eHHs (Ha BIAMIHY BiJl PO3UMHIB TigporeHKapOOHAT-
10HIB) 32 paxyHOK OUIBII Ty>KHOTO CEPEIOBHUIIIA:

CO3% + 2 H,0 — H2CO3 + 2 OH- (pH ~ 11,8)
HCO3™ + H,0 — H2COs + OH™ (pH ~ 8,3)

132.5Iki aHIOHM YTBOPIOIOTH OOPHOETHIIOBHIMA
ectep, 1O 3a0apBIIOE MOXYyM’sl MAlIbHUKA Y 3¢-
JICHUH KoJip:

a) Oopar-ioHu

b) dnyopun-ionn

C) cwiikaT-iOHH

d) oxkcanar-ioHu

e) cyabdar-ioHu

132.Which anions form boric-ethyl ester coloured
the burner flame in a green colour?

a) borate-ions

b) fluoride-ions

c) silicate-ions

d) oxalate-ions

e) sulphate-ions

bopar-ionu npu Aii cyinb(paTHOT KUCIOTH Ta €TUJIO-
BOT'O CIIUPTY YTBOPIOIOTh OOPHOETHIIOBHUM €CTEP, SIKU
3a0apBIIroe MOJyM’ sl MaJbHUKA Y 3eJICHUH KOJip:

NazB4O7 + H2SO4+ 5 HoO = 4 H3BO3 + Na2SOq4
H3BOs + 3 C2HsOH — (C2Hs0)3B + 3 H.O

133.006epiTh peareHTH, IO JO3BOJSIOTH BHIBH-
TH OKCallaT-10HHU:

a) CaClz, KMnOg4

b) Nal, KBr

c) KOH, NH4CI

d) CrCls, CoCls

e) Zn(NOs)2, KNO2

133.Choose the reagents, which allow to detect
oxalate-ions:

a) CaClz, KMnO4

b) Nal, KBr

c) KOH, NH.CI

d) CI‘C|3, COC|3

E) Zn(N03)2, KNO>

Oxkcanar-10HM TIPU B3aEMOJII 3 10HAMHU KaJBIIIO
YTBOPIOIOTH Oiuit ApibHOKpucTaniyauit ocan CaC204:
Ca?* + Co04> = CaCo04
Ta y KHCIOMY CepeloBHIll 3HEOapBIIOIOTh PO3UMH

KaJii mepMaHTaHaTy:
2 MnOs +5C,04~ + 16 H' —
— 10 CO,T + 2 Mn? + 8 H20
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134.XiMiK-aHQIITHK TPOBOJUTH SIKICHUMA aHasi3
docdat-ioHiB 3a monomMorow ¢apMakonenHoi
peaxilii, B pe3yJbTaTi KOi yTBOPIOETHCS JKOBTHIA
ocaj. SIkuii peareHT BUKOPUCTOBYE CIIeLiamicT?

a) apreHTyM HiTpaTt

b) warpiii HiTpaT

C) KaJiil XJI0pH.

d) xaumiii HiTpar

€) XJOPUIHY KHUCIIOTY

134.The chemist-analyst carries out qualitative
analysis of phosphate-ions using the pharmaco-
poeial reaction; formation of a yellow precipitate
is the result of the reaction. Which reagent is
used by the specialist?

a) silver nitrate

b) sodium nitrate

c) potassium chloride

d) potassium nitrate

e) hydrochloric acid

®dochar-ionn 3 aprerrym(l)-ioHamMu yTBOPIOIOTH
JKOBTHIH Ocaj Ag3P04~L:

POs* +3 Ag" — AgsPO4.
Ocaj po3YMHSETHCS Y HITpATHINA KUCIIOTI:
AgsPO4d + 3 H' — H3PO4 + 3 Ag'
Ta y pO34MHI aMOHIaKYy:

AgsPO4d + 6 NH3-H.0 —
—POs* + 3 [Ag(NH3)2]* + 6 H20

II ananiTu4Ha rpyna anioHiB (0606 ’a3Kko06euii piseHs)

135.(2018) Po3umHOM SKOi PEYOBHHH MOXKHA
BU3HAYUTH HASBHICTh XJIOPHUI-IOHIB B MHTHIN
BOIi?

a) apreHTyM HiTpaty

b) amoniaky

C) xauiii Opomary

d) #ony

€) HaTpiil TigpOKCUIY

135.(2018) Which substance solution can be
used to determine the presence of chloride-ions
in drinking water?

a) silver nitrate

b) ammonia

C) potassium bromate

d) iodine

e) sodium hydroxide

3 aprentym(l)-katioHaMu XJIOpPHA 10HHU YTBOPIO-

I0Th OLTMIA CUPHUCTHIA OCAT:
Ag® +CI- — AgCll

[Tpu nii pozunny amoniaky — ocax AgCl pozunns-

€TbCS OBHICTIO:
AgCH + 2 NH3-H20 — [Ag(NHs)2]* + CI" + 2 H.0

BusiiieHHst karioHa Ag' MPOBOISTEH IOAAIBIIO
niero po3unHy HiTpaTHOi Kucnotu HNOs3:
[Ag(NHs)2]* + CI- + HNO3 — AgCI + 2NH4* + NO3~

VYTBOpeHHs1 0100 CHPHHCTOTO Ocaay HiATBEp-
JUKYE MIPUCYTHICTD XJIOPU/I-10HIB

136.(2019) o mocmimKyBaHOTO PO3YHHY J0ja-
JM XJIOpoOopM Ta pO3YUH HATPIN HITPUTY. XJI0-
podbopMHUII 1mIap 3ab0apBUBCI Yy UYEPBOHO-
¢ioneroBuii komip. lle cBiqUUTH TIPO MPHUCYT-
HICTb Y PO3YUHI:

a) Woama-ioHiB

b) ©Opomin-ioHiB

C) XJOpUA-iOHIB

d) cynedir-ioHis

e) dayopua-ioHin

136.(2019) To the acidified solution to be analysed
chloroform and sodium nitrite solution are added.
Chloroform layer becomes red-violet. This is the
evidence of the presence in the solution of:

a) iodide-ions

b) bromide -ions

c) chloride-ions

d) sulphite-ions

e) fluoride-ions

["-ioHn BU3HAYAIOTh PEAKLIEI 3 OKUCHUKOM — Ha-
Tpiil HITPUTOM y HPUCYTHOCTI Xjopodopmy, KU B
pe3yabTari peakuii 3abapBIIOETBCS Yy YEPBOHO-
¢biosieToBHil KOMIip:

2NOz +4H" +21" == 2NOT+2H,0 + I,
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137.(2017) do mocmimkyBaHOTO PO3YMHY J10Ja-
71 XJI0poopM 1 KparuIsIMH XJIOPHY BOIY. XJIO-
podbopMHuii 1map 3a0apBUBCS B OPAHKEBUH KO-
aip. Lle cBiAYUTH PO NPUCYTHICTD y PO3YHHI:

a) Opomin-ionis

b) i#omun-ionis

C) cynboiT-ioHIB

d) cynabdar-ionis

€) HiTpar-ioHiB

137.(2017) To the solution to be analysed chloro-
form and chlorine water are added drop by drop.
The chloroform layer becomes orange. This is the
evidence of the presence in the solution of:

a) bromide-ions

b) iodide-ions

c) sulphite-ions

d) sulphate-ions

e) nitrate-ions

bpomin-ionn mpu aii OKHMCHHKIB (XJIOpHA BOJa,
xsopamid, KMnO4 TOII0) y KHCIIOMY CEpEeIOBHII YT-
BOPIOIOTH BUILHUHN OpoM, sikuii 3abapBitoe xsopodop-
MHHH 1ap B OpaHKEBHA KOJIIp:
—2&+2Br = Bn 1
+28+Clp = 2CI 1
2Br +Clo—>Br2+2Cl-

II anajiTuuHa rpyna anioHiB (0ooamkosuit picens)

138.I'pynoBuM peareHTOM Ha JpYyry aHATITHIHY
rpyny amiomis (CI, Br, I, S?) e po3umn
AgNO3 3 moraBaHHIM:

a) HITPAaTHOI KHCJIOTH

b) xunopuaHoi KUCITOTH

C) aueraTHOI KUCIOTH

d) OpomiaHOT KHCIOTH

e) cyabdigHOT KHCTOTH

138.The group reagent for the second analytical
group anions (CI-, Br~, 17, S¥) is the solution of
AgNOs with the addition of the following sub-
stance:

a) nitric acid

b) hydrochloric acid

c) acetic acid

d) hydrobromic acid

e) hydrosulphuric acid

I'pynoBum pearentoM Ha Il rpymy aHioHIB € po3-
YUH apIeHTyMy HiTpary, miakucienuit 2 M HNOg, 3
skum CI7, Br, T, S*- ionn YTBOPIOIOTH BiATOBITHI
ocajy.

HeoOXigHiCTh TiAKHCICHHS TPYIOBOTO PEAareHTy
3aMiCTh PEaKIiHOI CyMilll 3yMOBJIEHa MOMJIHBUM
nepe6iroM peaxiii i Brparoro S? -ioHiB:

352 +2N0s +8H" — 3 S|+2NO1+4H0

139.51kuii peareHT BUKOPUCTOBYIOTH JUIsl BUSIB-
nenns S?-iomis y mpucytnocti SO3?, SO4* i
S203% -ioniB?

a) HaTpiii HiTponmpycux

b) amoniii okcanar

C) HaTpiii TiapOKCH

d) xaumiii Tigpokcua

€) KaubIliif kKapOoHaT

139.Which reagent is used for the S*-ions detec-
tion in the presence of SO3%, SO4> and S;03% -
ions?

a) sodium nitroprusside

b) ammonium oxalate

c) sodium hydroxide

d) potassium hydroxide

e) calcium carbonate

Jlns BusHaueHHs S% - ioHiB y mpucyTtHocTi SO3%,
SO4%* i S;03%* -ioHiB BUKOPUCTOBYIOThH HATpil HITPOI-
pycua. Cynbdia-ionu 3 pozuraoMm Naz[Fe(CN)sNO] y
JTY>KHOMY CEpEIOBHII yYTBOPIOIOTh KOMILJIEKCHY CIIO-
JYKYy 4epBOHO-()10JIETOBOTO KOJILOPY:

S + [Fe(CN)sNOJ> = [Fe(CN)sNOS]*

140.5lkuii aHiOH Jpyroi aHAIITUYHOI TPYHH
YTBOPIOE YOPHMH OCajJ 3 IPYNOBUM peareHTOM

140.What anion of the I11"Y analytic group pro-
duces a black precipitate with the group reagent

Cynb®ia-ioHH MpH B3a€EMOJII 3 TPYINOBUM peareH-
toM (AgNO3) yTBOpIOIOTH YOpHUiT ocam AgoS:

AgNO3? AgNO3? PN
J a)3 g2- g a)3 g2- S+ 2 Agt = AgSY
by T b) I
c) CI c) CI
d) Br d) Br
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e) NCS

e) NCS

141.To po3umHy, IO MICTUTH aHIOHH APYTOi
AQHAITUYHOI TPy, JIONAIHA XJIOPHY BOJYy Ta
opraniyHui excrtparent. IIpu mpomy cmoctepi-
rajnoch (ioseroBe 3a0apBiIEHHS OPraHiYHOTO
mapy. SIki aHiOHU PUCYTHI Y pO3UnHi?

a) ioaua-ioHu

b) Opomia-ionu

C) XJIOpUA-IOHU

d) cyneoig-ionn

€) TiomiaHaT-10HU

141.To the solution containing anions of the
second analytical group chlorine water and or-
ganic solvent are added. Chloroform layer be-
comes red-violet. This is the evidence of the
presence in the solution of:

a) iodide-ions

b) bromide-ions

c) chloride-ions

d) sulphide-ions

e) thiocyanate-ions

[-iloHn BHM3HAYAIOTh PEAKILIEI0 3 OKHUCHUKOM —
XJIOPHOO BOJIOIO Y NMPHUCYTHOCTI XJIOPOGOpMY, SIKUH B

pe3ynbTaTi  peakiii 3a0apBIIOETHCS Y YEPBOHO-
(bioneToBUi KOMIp:

+2e+21-— 1, 1

—-2e+Cl,—2CI- 1

C+2I"—>2ClI +1;

[Ipu cyMicHil MPUCYTHOCTI XJIOPUA- 1 HOIUA-10HIB
nepes 3aCTOCYBaHHSIM XJIOPHOI BOAM Bu3HauyaoTh Cl-
10HU BIJIMTOBITHOIO PEAKIIIEIO.

142.]1o0 po3umHy, IO MICTUTh AHIOHH JPYToOi
AQHATITUYHOI TPYyNH, JIOAATH PO3YHH apIEHTYM
HITpaTy. YTBOpHBCS OIiJ0-)KOBTHI Ocaa, He-
PO3UMHHMIA B HITPaTHIA KUCIOTI 1 YaCTKOBO PO3-
YUHHHUHM y pO34uMHI aMoHiaKky. SIki aHiOHU Tpu-
CYTHI B PO3UHnH1?

a) Opomin-ionn

b) xmopua-ionn

C) HOaUA-i0HH

d) cynbdig-ionn

€) apceHiT-ioHU

142.To the solution containing anions of the
second analytical group the solution of silver
nitrate is added. A yellow-pale precipitate,
which is insoluble in nitric acid and partially
soluble in ammonia solution, is formed. Which
anions are present in the solution?

a) bromide-ions

b) chloride-ions

c) iodide-ions

d) sulphide-ions

e) arsenite-ions

Po3unn AgNOs mpu B3aemonii 3 Opomia-ioHaMu
YTBOpPIOE OJ10-)KOBTUH OCaj, HEPOZUYMHHHM y HITpaT-
Hil KMCIIOTi Ta YACTKOBO PO3YMHHUN Yy PO3YHHI aMOHI-
aKy:

Br + Ag" — AgBr|
AgBr| +2 NH3-H20 — [Ag(NHa)2]" + Br + 2 H.0

143.006epitb pearent mns Bigminenas AgCl| Bix
AgBr| ta Agl| B xoxi aHani3y cyminri aHioHiB 11
AQHAJIITUYHOI TPYIH:

a) 12% po3unn (NH4)2COs3

b) 15% po3unn NaOH

c) 12% pozunn NH4ClI

d) 10% pozuna KOH

e) 25% pozunn H2SO4

143.Choose the reagent for separation of AgCl]
from AgBr| and Agl| in the systematic analysis
procedure of the 11" analytical group anions
mixture:

a) 12% (NH4).COs solution

b) 15% NaOH solution

c) 12% NH4CI solution

d) 10% KOH solution

e) 25% H2SO4 solution

B xomi ananizy cywimi anioniB Il anamiTuyHOi
rpynu, ans BigokpemsieHHs AgCl] Big AgBr| 1 Agl|
HeoOx11HO aoxatu 12% po3unH aMoOHiN kKapOoHaTy, B
AKOMY po3uMHseThes nume apreHtym (I) xmopun. 3a
paxyHok rigpomnizy 12% pozuuny (NH4)2CO3 yrBOpIO-
€TbC OOMEXEHa KUIbKICTh aMOHIaKy, SIKOi BHCTayae
TIIbKK Ha po3unHeHHs AgCl|, ToMy 110 BiH Ma€ Haii-
OinbIIIe 3HAYEHHS JOOYTKY PO3UMHHOCTI:

NHs* + HOH == NH3-H.0 + H*
AgCH + 2 NHz — [Ag(NHa3).]* + CI-
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144, Slkuit peareHT BUKOPUCTOBYIOTD JIJISI BIZIOKpE-
minenns ocanxy AgCl Big Agl?
a) BOJIHMII PO3YHH AMOHIaKy
b) KoHIleHTpOBaHA HITpAaTHA KHUCIIOTA
C) po3BelneHa HiTpaTHA KHCIOTA
d) KOHIIEHTPOBaHM PO3YMH KTl XJIOPUIY
€) po3uuH cyabhaTHOI KUCIOTH

144.What reagent is used to separate AgCI precipi-
tate from Agl precipitate?
a) ammonia agueous solution
b) concentrated nitric acid
c) diluted nitric acid
d) potassium chloride concentrated solution
e) sulphuric acid solution

Hns Bimokpemnenns ocany AgCl Bin Agl Bukopu-
CTOBYIOTH BOJHUH PO3YMH aMOHIaKy, B SIKOMY PO34H-
HsaeTbes Tutbku AgCl:

AgCH + 2 NHz — [Ag(NHa3)2]* + CI-

145.1Tpu anamnizi amioniB [ — Il anamiTHaHUX
rpyn CHUCTEeMAaTHUYHUHN XiJ aHamizy HeoOXiJIHO
IPOBOJUTH MIPU CYMICHI# IPUCYTHOCTI:

a) cyabdar-, cyabdit-, Tiocyabdar- i

cyab@in-ioniB

b) cymsdar-, anerat-, pocdar-ioHin

C) cyabdar-, HITpaT-, XJIOPUI-I0HIB

d) cynbdar-, okcanar-, aleTaT-ioHiB

e) cynbdar-, apceHar-, HiTpar-ioHiB

145.In analysis of the It — 1119 analytical group
anions the systematic analysis procedure is nec-
essary in the combined presence of:

a) sulphate-, sulphite-, thiosulphate- and

sulphide-ions

b) sulphate-, acetate-, phosphate-ions

c) sulphate-, nitrate-, chloride-ions

d) sulphate-, oxalate-, acetate-ions

e) sulphate-, arsenate-, nitrate-ions

CymicHa npucyTHicTh S2 -, S203% -, SO4> -, SO3% -
10HIB MOTPedye CHCTEMAaTUYHOIO XOJy aHaji3y TOMY
1I10:

— cymim SO3? i S;0s* npu migKkucnIenHi yTBO-
pro€ o1HAKOBi MPoAyKTH 3 S203% -ionamu (S,
SO21);

— yYTBOpeHHs cipku imiTye ocaa BaSOs, mo npu-
3BOJIUTH VISl TIEPEBIIKPUTTS SO4* -ioHiB;

— S§%,5,03%, SO3* — ioHM MarOTh BiJHOBHI BJIa-
CTHUBOCTI

III ananiTnyHa rpyna aHioHiB (0006 ’a3Kko6uil piens)

146.(2017) dapMakoOIeiHHOW pPEaKI[i€l0 BUSB-
JeHHs1 0EH30aT-10HIB € B3a€MOJIis 3 PO3UMHOM:
a) depym (III) xmopuay
b) xamniit xnopumy
C) pe3opIuHy
d) asrizpuay aneTatHoOi KUCIOTH
e) audeHinaminy

146.(2017) The pharmacopoeial reaction for
identification of benzoate-ions is the interaction
with the following solution:

a) iron (111) chloride

b) potassium chloride

c) resorcin

d) acetic anhydride

e) diphenylamine

147.(2018) I1pu npoBesieHHI ekcrpec-aHami3y Ha
6eH3oat-ioHu peakuiero 3 pepym (I1I) xmopunom
(papmakoneiiHa peakiiis) yTBOPIOETHCS:

a) PpoXKeBO-KOBTHIi 0Ca/l

b) 3enennii ocan

C) 4YOpHUIi 0caj

147.(2018) When conducting the express-
analysis on benzoate-ions by reaction with iron
(1) chloride (pharmacopoeial reaction) the fol-
lowing precipitate is formed:

a) pink-yellow precipitate

b) green precipitate

benzoar-ionn yrBoprotoTh 3 pozunHoM FeCls crno-
JTYKY PO’KEBO-)KOBTOTO KOJIBOPY:

6 CsHsCOO™ + 2 Fe** + 10 H.0 —
— (CeHsCOO)3zFe-Fe(OH)3-7H20] + 3 CeHsCOOH
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d) uyepBoHHMIi Ocan
€) cuHiif ocan

c) black precipitate
d) red precipitate
e) blue precipitate

148.(2015) Ilpu BusIBICHHI aHIOHIB y pPO3YUHI
JIpOOHHUM CIIOCOOOM TIPOBENM peakilito 3 Gepym
(II) xTopuIOM y KHCIOMY CEpEIOBHILI, 3'SIBU-
JI0Csl YepBOHO-(10JI€TOBE 3a0apBICHHS PO3UYHHY.
Sxuit anioH 00yMOBUB 1IeW aHATITHYHUH eeKT?

a) caminuiar

b) xmopun

C) HiTpar

d) Opomar

e) docoar

148.(2015) To detect anions in the solution by
fractional method the reaction with iron (I11)
chloride was performed in the acid medium. The
solution became red-violet. What anion is the
cause of such analytical effect?

a) salicylate

b) chloride

C) nitrate

d) bromate

e) phosphate

Canminunar-ionn  yrBoprotots 3 epym(11)-
KaTiOHAMH  CHOJYKH  PIi3HOIO  CKJIQJy  CHHE-
¢iosieToBoro abo 4epBOHO-()i0JIETOBOTO KOJIBOPY:

3 CeH4(OH)COO™ + 2 Fe?* —

- [(C6H4OCOO)3Fe]3* +3H*

3abapBiieHHS 30epira€ThCs MPH J10IaBaHHI alleTaT-

HOT KHCJIOTH, aJie 3HUKAE MPH A1l XJIOPUIHOI KUCIIOTH 3
YTBOPEHHSM OLJIOT0 OCay CATIIHIOBOI KHCIOTH:

[(CeHsOCOO0)sFe]* + 6 H' —»
— 3 CsH4(OH)COOH | + Fe**

149.(2017) Ilpu BuABICHHI aHIOHIB Yy pPO3UYMHI
JPOOHUM CIIOCOOOM IPOBEIU PEAKIIIO 3 aHTHITI-
PUHOM Y CEpelIoBHUINI CyIb(aTHOI KHUCIOTH —
3’IBUJIOCS. CMapari0Bo-3ejieHe 3a0apBiIeHHs po3-
yiHy. SKuii aHioH OOyMOBUB II€M aHaNITUYHUN
edext?

a) HiTpuT-ioH

b) ©pomin-ion

C) dayopua-ion

d) mHitpaT-ioH

e) Hoaua-ioH

149.(2017) When determining anions in the so-
lution by the fractional method the reaction with
antipyrine is carried out and an emerald green
colour of the solution appears. Which anions
cause this analytical effect?

a) nitrite-ions

b) bromide-ions

c) fluoride-ions

d) nitrate-ions

e) iodide-ions

HiTpuT-ioHN pearyioTs 3 KpUCTAIIYHAM aHTHITIPH-
HOM Y KHCJIOMY CEpEIOBHII 3 YTBOPEHHSM HITPO30a-
HTUIIIPUHY CMaparjoBO-3€J€HOr0 KOJIbOPY:

NO; + H* = HNO;

H3C—?===CH H3C—C—=C—NO
HNO, + | — | + HyO
H.C—N C=0 H:C—N C=0
3 N/ 3 \ /
) 1
Cotls CoHs

NO3 -ioHu He 3aBaxaroTh BUABJICHHIO NO7 -i0HIB
M PEareHToM

150.(2019) Slki anionu 3 consmu pepymy (II) y
NPUCYTHOCTI KOHIIEHTPOBAHOI CyJb(aTHOI KHC-
JIOTH YTBOPIOIOTH Oype KiTbIle?

a) wHiTpar-ioHun

b) uwmrpar-ionn

C) armerar-ioHH

d) Opomar-ionu

€) TioliaHAT-IOHU

150.(2019) Which anions form a brown ring with
iron (1) salts in the presence of the concentrated
sulphuric acid?

a) nitrate-ions

b) citrate-ions

C) acetate-ions

d) bromate-ions

e) thiocyanate-ions

Hitpat-ionu 3 ionamu Fe?* y npucyTHOCTI KOHIIEH-
TPOBAHOI CyJIb(HATHOT KUCIOTH YTBOPIOIOTh KOPHUYHEBE
kutbrie [Fe(NO)]SOs Ha Mexi po3auly ABOX PiIHUH
pi3HOI I'YCTHHHU:

3Fe?* +NOs + 4 H* > 3Fe® + NOT + 2 Hz0
S04 + Fe?* + NO — [Fe(NO)]SO4
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151.(2015) OpnakoBwii aHaTITHYHHN e(eKT
cnocrepiratore mpu B3aemonii NOsz~ ta NO2 -
10HIB 3:

a) nudenitaMiHOM i KOHIIEHTPOBAHOIO

H2SO04

b) pozunrOoM KMnO4

€) posuunom I y KI

d) pozunnom AgNO3

e) posuunom BaCl

151.(2015) The same analytical effect is ob-
served under the interaction of nitrate- and ni-
trite-ions with:

a) diphenylamine and the concentrated

sulphuric acid

b) potassium permanganate solution

c) iodine solution in potassium iodide

d) silver nitrate solution

e) barium chloride solution

NOs™- i NOz -ionu (y cxemi [O]) y mpucyTHOCTI
KOHIICHTpOBaHOi cynbpaTHoi kucaotd H2SOs okwc-
HIOIOTh AUQEHITaMIH 3 YTBOPEHHSM CIIOJIYKH CHHBOTO
KOJIbOPY:

@@

@Nﬂ @

[O]
H,SO,

2so

_or_
H so

III anagiTuyHa rpyna anioHiB (dooamkoeuii pieens)

152.Yomy aHiOHU TPETHOI aHAITUYHOI TPYIH HE
MaloTh I'PYIIOBOIO PeareHTy?
a) 3 OLILIICTIO KaTiOHIB YTBOPIOIOTH
PO34uHHI y Boai coJti
b) MaroTh BenMKi iOHHI pajiycH
C) MaroTh OJM3bKI I0HHI pajiycu
d) MaroTh 31aTHICTH YTBOPIOBATH PO3YHH-
H1 KUCJIOTU
€) HaJIeXaTb JI0 TOKCHYHUX CJICMCHTIB

152.Why does not the 1119 analytic group of ani-
ons have the group reagent?
a) they form with the most of cations
soluble in water salts
b) they have large ionic radii
c) they have similar ionic radii
d) they have the ability to form soluble ac-
ids
e) they belong to toxic elements

3riJIHO 3 aHATITUYHOK KiIacudiKalliero aHiOHIB (3a
Bynszenom), sika 0a3yeThCsi Ha YTBOPEHHI Majiopo3-
yuHHUX cojieil Oapito Ta apreHtymy (I), anionum III
AHATITHYHOI TPYNMH HE MArOTh TPYIOBOTO pEarecHTy
TOMY IIIO 3 OUIBLIICTIO KaTiOHIB BOHH YTBOPIOIOThH PO3-
YUHHI Y BOJII COJIl

153.006epith pearent ans Bussneras CH3COO™
-10HiB:

153.Choose the reagents for CHsCOO-ions de-
tection:

AneraT-10HU NpHU A1 MIHEpPAJbHUX KHUCIOT YTBO-
protots aneratHy kuciaory CH3COOH, siky BusBIAOTH

a) H2SO4 a) H>SO4 3a 3aMmaxom:

b) KCI b) KCI N

¢) NaOH ¢) NaOH CH3COO™ +H CH3COOH
d) Ba(OH)2 d) Ba(OH)

e) NH4OH e) NH4OH
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154.Peakmito BHSIBICHHS alleTaT-iOHIB IPOBO-
JATh 33 JJOIIOMOT'OIO:

a) H2SO0s (konu.) + C2HsOH

b) HCI+ C,HsOH

c) H2S0; + CH30H

d) HCI + CH30OH

e) HNOs + CoHsOH

154.The reaction of the acetate-ions detection is
carried out with the help of:

a) H2SO; (conc.) + CoHsOH

b) HCI + CaHsOH

C) H,SO,4 + CH30OH

d) HCI+ CH3OH

e) HNO3; + C,2Hs0H

AlneraT-i0HM y HPHUCYTHOCTI KOHLIEHTPOBAHOI Cy-
ab(paTHOT KUCIOTH Ta €THUJIOBOTO CIUPTY IpPH Harpi-
BaHHI YTBOPIOIOTh €TWJIALleTaT 3 XapaKTepHUM 3aria-
XOM:

CHsCOO + H" = CH3COOH

koHIr. H2SO4, A
CH3COOH + C2HsOH = CH3COOC;2Hs+ H2.0

155.006epiTh peareHr, 10 J03BOJISIE BiJIPI3HUTH
NO2 - Big NO3 -i0HiB:

155.Choose the reagent, which allows to distin-
guish NO; - from NO3-ions:

Hitpurt-ioHn y KUCIOMY CepeqoBHINI MPOSBISIOTH
BIJIHOBHI BJIACTHUBOCTI 1 3HEOAPBIIIOIOTH PO3YMH KaJliid

a) KMnOq4 a) KMnOg4 IepMaHraHary, Ha BiIMiHY B1Jl HITpaT-10HiB:

b) KCI b) KC] — + — 2+ _
¢) KaCr07 ¢) KoCrOr 2MnOs +6 H" +5NO2” — 2 Mn“" + 3 H20 + 5 NO3
d) K2CrOq d) KzCrO4

e) NaxCrOq4 e) NaxCrOq4

156.Hitput-ionn (NO2") y mpucytHocTi HiTpar-
iony (NOs3") MO>XKHa BUSIBUTH 32 JOMTOMOTOIO:
d) KpHUCTANIYHOIO AHTHNIPHUHY y WpH-
cytHocti po3Beaenoi HCI
b) kpucramiuHoro Hatpiit Tiocynbdary
C) JAUMETHITIIIOKCUMY
d) xpucraniunoro ¢pepym (I1I) cynapdary
e) naudenimkapbazoHy

156.Nitrite-ions  (NO2) in the presence
of nitrate-ions (NOs") can be detected with
the help of:

a) crystalline antipyrine in the presence

of the diluted HCI

b) crystalline sodium thiosulphate

c) dimethylglyoxime

d) crystalline iron (III) sulphate

e) diphenylcarbazone

Hitput-ioHu pearyroTh 3 KpUCTATIYHUM aHTHUIIIPU-
HOM y KHCJIOMY CEPEJOBHIII 3 YTBOPEHHIM HITPO30a-
HTHUIIPUHY CMaparaoBO-3eJ€HOr0 KOJIbopy:

NO2 + H" = HNO:

H3C—?===CH H3C—C=—=C—NO
H-:C—N C=0 H:C—N C=0
3 N/ 3 \ /
) 1
CeHs CeHs

NO3 -ioHu He 3aBaxaroTh BUsABJICHHIO NO> -i0HIB
[IM PEareHToOM

157.006epitp pearent s BujaneHHs NO:2 -
10HIB 3 PO3UHUHY:

a) NH4CI

b) KBr

c) Nal

d) KI

e) KIOs

157.Choose the reagent for deleting NO>-ions
from the solution:

a) NH.CI
b) KBr

c) Nal

d) Ki

E) KIO3

Jlnst BumaneHHs: HITPUT-10HIB JOJAIOTh KPUCTAIid-
Huii NH4Cl 1 HarpiBaroTh 0 MOBHOTO BHUIAJICHHS N, T:

NHz* + NO2;~ — N, T + 2 H,0

[ToBHOTY BunanenHs NO2 - 10HIB IEPEBIPAIOTH pe-
aKINEro 3 Kalliid HOAUIOM Yy KUCIIOMY CEPETOBHIIII:

2NO; +4H" + 31" 2NO?t +2 Hy0 + [ls]
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KIJIbKICHUI AHAJII3

I'paBimeTpist (0606 ’a3K06uil pisend)

1. (2016) JIns rpaBIMETPHUYHOTO BH3HAUCHHSI
cynbdaT-i0HIB K OCaI)KyBaud BHUKOPHUCTOBYIOTh
PO3YHH:

a) Oapiii xa0puay

b) uHK XTOpHITY

¢) depymy (II) xnopuny

d) wmarHiit xmopury

€) apreHTyM HiTpaTy

1. (2016) For gravimetric determination of
sulphate-ions the solution of the following sub-
stance is used as a precipitant:

a) barium chloride

b) zinc chloride

c) iron (I1) chloride

d) magnesium chloride

e) silver nitrate

2. (2017) Jlnst KiMbKiCHOTO BH3HAYCHHS CyJb(dha-
TIB y TIMTHIA BOJI BUKOPUCTOBYIOTH TPaBIMETPIitO
(Meron ocaypkeHHs). SIKy pedoBHHY MOTPIOHO BU-
KOPHCTOBYBATH SIK OCAJKyBad JUIsl CYIb(ar-ioHiB?

2. (2017) Gravimetry (precipitation method) is
used for quantitative determination of sulphates
in potable water. What substance should be used
as a precipitant for sulphates-ions?

a) BaCl: a) BaCl:

b) MgCl, b) MgCl,
c) NHiNO3 c) NHiNO3
d) NacCl d) NaCl

e) KCI e) KCI

3. (2017) Tlpm Bu3HA4YCHHI MacCOBOi YAaCTKH
cynb(aT-ioHIB B MarHiil cynedari 3a ponomo-
TOI0 TPaBIMETPHYHOTO METOJY OCa/PKEHHS IMPO-
BOJISITH 3@ JIOTIOMOTOIO:

a) BaCl:

b) AgNO3

c) CuBr

d) HCI

e) ZnCl

3. (2017) When determining the mass fraction
of sulphate-ions in magnesium sulphate using
gravimetric method the precipitation is carried out
with the help of:

a) BaCl:

b) AgNO3

c) CuBr

d) HCI

e) ZnCl

['paBiMeTpruHe BHU3HAUYEHHS Cylb(}aT-i0HIB 3aCHO-
BaHO Ha IX OCa/PKEHI pO3YMHOM Oapiil xjopumy ado
Oapiit HiTpaTy. OCa/KEHOI0 Ta TPaBIMETPUIHOIO (op-
MoI0 € Oapito cynbdaT, He PO3UYMHHUN y MiHEpPATbHUX
KHCJIOTaxX Ta Jyrax:

S0.% + Ba?* = BaSO4{

4. (2015) VkaxiTh peareHT-OCa/DKyBay, SIKHI
JOIILHO BUKOPHCTAaTH NPU TPaBIMETPUYHOMY
BHU3HAUEHHI COJIEH KaJbLIiiO:

a) (NH4)2C204

b) Kz2C204

4. (2015) Specify which reagent-precipitant it
is reasonable to use in gravimetric determination
of calcium salts:

a) (NH.4)2C204

b) K2C204

[Ipu rpaBiMeTpUYHOMY BHU3HAYEHHI COJIEH KalbIlit0
SK peareHT-0CaJIHNK BUKOPUCTOBYIOTh PO3YMH aMOHIH
okcanary (NH4)2C20a.

[TpucyTHICTh y PO3UMHI 10HIB aMOHiI0 3a0e3mneuye
YTBOpEHHs KpyHMHOKpucTaniusoro ocagy CaCoOsd
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c) NaxCz04
d) NaxCOs
e) KoCOs3

C) Na,Co04
d) NaxCOs
e) K>COs3

(ocamxena dopma), CaO — rpasiMerpuuna popma:

Ca?*+C,04% = CaC,04) — CaOl + CO,1 + CO?t

5. (2016) MacoBy uactky Fe**-iomiB y comi
Mopa MOXKHa BM3HAYMTH I'PaBIMETPHYHUM Me-
TOJIOM OCAJ[)KEHHS1, BUKOPUCTOBYIOUH:

5. (2016) Mass fraction of Fe?*-ions in the
Mohr salt can be determined by the precipitation
gravimetric method using:

a) NHiOH a) NH4OH
b) NaxS b) NazS
c) KsPOq4 c) KsPOy
d) BaCl d) BaCl,
e) ZnCl; e) ZnCl;

6. (2016) OcamxyBaibHOK (OPMOIO TPH BH-
3HaueHHi ionis Fe* B coui Mopa 3a 101omMoroxo
IPaBIMETPUYHOTO METOJIY €:

a) Fe(OH)s

b) Fe(OH):

c) Fex0s

d) FePO4

e) Fex(S04)3

6. (2016) In determination of Fe?*-ions in the
Mohr salt by gravimetric method the precipitated
form is:

a) Fe(OH)3

b) Fe(OH):

c) FexO3

d) FePOq

e) Fex(SO4)3

[Ipu rpaBiMeTpuuHOMYy BH3HaudeHHi ioHiB Fe®* y
comi Mopa ([(NHas)2Fe(SO4)2-6H20]) six ocamkyBau
BUKOPHCTOBYIOTh PO3YMH aMOHiH Tigpokcumy. [Ipu
IIbOMY YTBOPIOETHCS 0CAJ 3€JICHOTO KOJIBOPY:

Fe?* + 2 NH3-H,0 — Fe(OH)2{ + 2 NH4*,

SIKAH IIBUIKO OKMCHIOETHCSI KHCHEM ITOBITPSI 10 OCaIy
cknany Fe(OH)sd 6yporo komsopy:
[O]
Fe(OH)2d — Fe(OH)3{ — ocamxena dopma.

7. (2017) dAns BU3HAUEHHS BMICTY MarHiro 3a-
CTOCYBQJIM TPABIMETPUUHUM METOJ OCaPKEHHS.
O06epiTh 0CaKyBaJIbHY 1 TpaBIMETPUUHY (HOpMHU:

a) MgNH4PO4, Mg2P207

b) MgNH4PO4, MgO

c) Mg(OH)z, MgO

d) Mg(OH)2, Mg2P207

e) MgNH4PO4, Mg(OH):

7. (2017) To determine the magnesium content
the precipitation gravimetric method was used.
Specify the precipitated and gravimetric forms:

a) MgNH4PO4, Mg2P207

b) MgNH4PO4, MgO

c) Mg(OH)z, MgO

d) Mg(OH)z, Mg2P.07

e) MgNH4PO4 Mg(OH)

[Ipy rpaBiMeTpuyHOMY BH3HAYeHHi ioHiB Mg
ocampkeHoro popmoro € MgNH4PO4-6H20:
Mg?" + HPO4* + NH3-H20 + 5 H,0 —
— MgNH4PO4 -6H204
[Tpu mposkaproBaHHI OcaKeHOI (GopMU yTBOpIO-
€TbCs IpaBiMeTpuyuHa Gopma (MarHii nmipodocdar):

A
2 MgNH4PO4-6H,04 — MgaP207] + 2 NHat + 7 H20

8. (2015) I'paBiMeTpruHEe BH3HAYCHHS BOJIOTU
(apMalleBTHYHHUX MpernapaTtax BHKOHYIOTh
METOJIOM:
a) HempsaAMoi BiATOHKH
b) Buminenus
C) oOcaKeHHS
d) npsmoi BiATOHKH

8. (2015) The gravimetric determination of
moisture in medicines is carried out by the:

a) indirect volatilization method

b) particulate method

C) precipitation method

d) direct volatilization method

e) combination of particulate and indirect

MeTto BIITOHKM BUKOPUCTOBYIOTH IS BU3HAUYEH-
HSl JIETKUX PEYOBMH. MeToj HemnpsMoi BiJITOHKH JO-
3BOJISIE BU3HAUUTH Macy 3aJMILIKY MicJs MOBHOTO BHU-
JIIJIEHHSI TIEBHOTO KOMITIOHEHTY. MeTo1 HenpsiMoi Bij-
TOHKM BHKOPHCTOBYIOTh INPU BHU3HAYEHHI BOJIOTH Yy
JKapChKUX Mpernaparax, BA3HaYeHH1 BMICTY KpUCTai-
3aIiifHOl BOAX TOLIO.
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€) BHIUIEHHS i HEPSIMOI BiITOHKH

volatilization methods

Hamnpukiian, BU3Ha4eHHS BMICTY KpUCTaTi3aiiiHOL
BOJIM y HATpiil TeTpabopati NpOBOIATH 38 CXEMOIO:

Na:B407-10H,0 — Na:B40O7 + 10H,0

I'paBimerpist (0ooamkosuit pisens)

9. CucremaruyHi NOMWIKH TpPH TPOBEICHHI
KUJTBKICHOTO aHaNli3y JIKapChKUX Tpernaparis
MOYKYTh BUHHKATH BHACIIIJIOK:

a) Bcix mepesivyeHux pakrTopis

b) HeTOUYHMX BHUMipIOBaHb

C) HEIOCTaTHBOI YUCTOTH PEArcHTIB

d) imauBigyadbHHX OCOOIMBOCTEH aHai-

THKA
€) 0coOJMBOCTEH METOy aHATI3Y

9. When carrying out the quantitative analysis
of medicines the systematic errors can be caused
by:

a) features of the method of analysis

b) inaccurate measurements

c) insufficient purity of the reagents

d) individual characteristics of the analyst

e) all factors mentioned above

CucreMaTH4Hl IOMUJIKH — II€ ITOMHJIKH, IO IIO-
BTOPIOIOTHCS TIPH BUKOHAHHI JIGKUIBKOX TapajieIbHUX
CKCIIEPUMEHTAIbHUX A0CTimiB. [IpUYMHOIO X BUHMK-
HEHHSI MOXKYTh CTaTH HETOYHI BUMIPIOBAHHS, HEIO-
CTaTHbO YHCTI peareHTH; 1HAWBIIyallbHI OCOOJMBOCTI
aHAITITUKA; OCOOJIMBOCTI METOTy aHAi3y TOIIO

10. VkaxiTp Baru Jjisi TOYHOTO BHUMIpIOBaHHS
MacH:

a) aHAJITHYHI Baru

b) pyuni Baru

C) TEXHOXIMIYHi Baru

d) TexHiuHi Baru

€) TOopciiiHi Baru

10. Specify the balance for the mass exact
measuring:

a) analytical balance

b) hand balance

c) technochemical balance

d) technical balance

e) torsion balance

JIJ1st TOYHOTO BUMIPIOBAHHS MacH BUKOPHUCTOBYIOTH
aQHATITUYHI Bard. 3Ba)KyBaHHs Ha aHATITHYHHX Barax
3a1McHIOTEL 3 TouHicTiO 10 +0,0001 — 0,0002 T, a 3
touHicTio + 0,00001 r — Ha MikpoBarax

11. Ha anamiTUYHUX Barax HaBaXKY AOCIIIKY-
BAHOI PEYOBUHU 3BAXKYIOTh:

a) B OwKci

b) ma ¢ineTpyBaTEHOMY TAmEpi «CHHS
CTpiuKa»

C) Ha ImajbKax Bar

d) ma dQinpTpyBasIbHOMY mamepi «Oina

CTpIUKa»
e) Ha cKIstHOMY (iTbTpi

11. With the help of the analytical balance the
substance to be investigated is weighed:

a) inaweighing bottle

b) on «a blue strip» filter

c) on the balance pans

d) on «a white strip» filter

e) onaglass filter

[Ipu po6oTi 3 aHaNITUUHUMHU BaraMu pPEYOBHUHH,
K1 3BaXYyIOTh, MOMIMIAIOTh Y CHEIlalbHy Tapy s
3BaKyBaHHS — OFOKC, TOJUHHUKOBE CKJIO, TUTEIb, MIPO-

O1pKy
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12. Hwxdye HaBeneHO pe3yibTaTH JBOX IOCII-
JOBHHMX 3BaXyBaHb OCajiB. B skomMy BHIagKy
Macy 0ocajly JIOBEACHO J0 CTAJIOr0 3HAYCHHS?

a) 0,3780; 0,3776

b) 0,2506; 0,2498

¢) 0,5627;0,5617

d) 1,2856;1,2848

e) 0,4634;0,4628

12. Specify the mass of the precipitate (g)
brought to the constant value from the data of
two successive weighings:

a) 0.3780,0.3776

b) 0.2506, 0.2498

c) 0.5627,0.5617

d) 1.2856, 1.2848

e) 0.4634,0.4628

3BaKyBaHHSI OCaJy IOBTOPIOIOTH /0 OTPUMAHHS
JIBOX BiITBOPIOBAHUX PE3YJIbTATIB 3BaXKyBaHb.

BiaTBoproBaHMMHU BBaXalOTh PE3YNbTaTH 3BAXY-
BaHb, Kl BIIPI3HAIOTHCS OJIWH BiJ OJHOTO HE OUIBII
HiK Ha = 0,0005 1:

Am =0,3780 - 0,3776 = 0,0004 r

13. Vkaxite oOyiagHaHHs, B SKOMY 30€piraroThb
JOBEJICHI JIO CTaj0i Macu THUTJ, OFOKCH, pedyo-
BHUHH:

a) eKCHKaTop

b) cymuisHa mada

C) wMydenbHa miy

d) BuTmKkHA mada

€) XxiMIYHUI cTaKaH

13. Specify the equipment, in which the cruci-
bles, weighing bottles, substances brought to the
constant mass value are kept:

a) adesiccator

b) adrying cabinet

c) amuffle furnace

d) adraft hood

e) abeaker

ExcukaTop — TOBCTOCTIHHMIA JTAOOPATOPHUIA TTpHIIa 31
CKJIa, IO CKJIAJIAETHCS 3 OCHOBHOTO KOPITYCY 1 TIPHUTEPTOI
JIO HBOTO CKJITHOI KpHIKy. [Ipru3HaueHuit 11 30epiranHs
JIOBEJICHHX JIO CTAJIOl MacH THIJIIB, OFOKCIB, TBEPAUX PEUo-
BUH B YMOBaX, [0 3aXHIIAIOTh Bijl BIUIUBY 30BHIIIIHBOTO
cepenoBuina. BUKOPHCTOBYIOTh TaKOX Il BUCYITYBaHHS
HEBEJIMKUX KUIBKOCTEH PEUOBHH 3 JOMIOMOI'0I0 BOJIOTOIOT-
JIMHAIOYMX PEUOBUH a00 BAKYyMYBaHHS

14. Meron BIATOHKA BUKOPUCTOBYIOTH MIPH
aHai3l:

a) JIeTKHX KOMIIOHEHTIB

b) TOKCHYHHMX KOMITOHEHTIB

C) HEICTKUX KOMIIOHEHTIB

d) BaXKOPO3UMHHUX KOMITOHEHTIB

e) BHOYXOHEOE3MEeYHUX KOMIIOHEHTIB

14.
of:

The volatization method is used for analysis

a) volatile components

b) toxic components

c) non-volatile components
d) poorly soluble components
e) explosive components

VY rpaBiMETpUYHHUX METO/AX BIATOHKH JOCIIIKyBa-
HUI KOMITOHEHT BHIUISIOTH 3 aHAII30BAHOI MPOOH 1 KLTb-
KIiCHO BIJIraHSIOTh y BUTJISIIL JIETKOT CIIOIYKH. MeToj BiJl-
TOHKY Ha3WBAIOTh TIPSIMUM, SIKIIIO MAcy MPOIYKTY BiITOH-
KU BUMIPIOIOTH Oe3nocepeHbo. SKIo Macy BilirHaHOTO
MPOIYKTY 3HAaXOJATh 3a PI3HHUIIEI0 Mac MPoOH A0 1 MICHs
BIIFOHKH, METO]T HA3MBAIOTh HETIPSIMHUM

15. Bwmict 3070Ta B HOro criaBi 31 cpiOiom
rpaBiMETPUYHO BU3HAYAIOTh:

a) MeToJA0M BH/IJIEHHS

b) meromom ocamkeHHs

C) MeTOJOM MIPAMOI BiATOHKH

d) MeToa0M HEMPSAMOI BiATOHKH

€) MOETHAHHSIM METOJIB MPSIMOI BiATOHKH

1 ocaKEeHHS

15. The content of gold in its alloy with silver is
determined gravimetrically by the:

a) particulate method

b) precipitation method

c) direct volatilization method

d) indirect volatilization method

e) combination of particulate and indirect

volatilization methods

B rpaBiMeTpuyHUX METOJaX BUAUICHHS TOCHIIKY-
BaHy p€YOBHMHY a00 KOMIIOHEHT CyMIlll KUIbKICHO BH-
JIUISIIOTh Y BUIBHOMY CTaHI1 1 3BaXyIOTh Ha aHaJITH4-
HUX Tepe3ax

16. B rpaBiMETpUYHHX METOAaX OCADKEHHS
JIOCITIJIKYBaHUI KOMIIOHEHT:
a) BHIUVISIOTH Y BHIJSIAI MaJOpPO3YMH-

16. In precipitation methods the component to
be analysed:
a) is liberated in the form of a poorly

Y rpaBIMETpUYHOMY METOMAI OCAPKCHHS KOMIIO-
HEHT, SIKH{ BU3HAYal0Th, KUIBKICHO OCQ/DKYIOTh XiMid-
HUMH CIOCOOAMM Y BUIJISIII MaJOPO3YMHHOI XIMIYHOT
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HOI CIIOJIYKH

b) mepeBoxsATH B JETKY CHOIYKY

C) BHIUIAIOTH B YNCTOMY BHIJISII

d) mnepeBomATP B PO3YMHHY KOMILICKCHY
CIIONTYKY

€) PpO3YMHSIOTH i OCaIKYIOTh EICKTPOXi-
MIYHAM METOIOM

soluble compound

b) is transformed into a volatile compound

c) is liberated in the pure state

d) is transformed into a soluble complex
compound

e) is dissolved and precipitated by the
electrochemical method

CHOJYKH TIOCTIHHOTO cKiaay. MeToa OocapKeHHsS J10-
3BOJIsIE KITbKICHO BU3HAYATH MPAKTHYHO BC1 HAHOUTBII
BOKJIMBI KaTIOHW 1 aHIOHW HEOPraHIYHOI NMPHPOAH, a
TaKOXX psZl OPraHIYHUX CHOJYK, Y TOMY YHCHI 1 JliKap-
CBKHUX

17. VxaxiTb yMOBH, HEOOXiJHI JUI yTBOPEHHS
KPUCTAJIYHUX OCAIiB:
a) mMoBiJIbHE OCAIKEHHS i3 rapsyux po-
3BeJleHUX PO34HHIB
b) mBHIKe OcamKEHHS 13 rapsAYuX PO3BeE-
JICHUX PO3YHHIB
C) TOBLIbHE OCA/DKEHHS i3 XOJIOTHHUX PO3-
BEJICHUX PO3UUHIB
d) wmBHAKEe OCA/PKEHHS i3 TapsA4YnX KOHIIE-
HTPOBAHUX PO3UUHIB
€) TOBLIBbHE OCAKCHHS 13 XOJIOJHUX KOH-
LIEHTPOBAHUX PO3YMHIB

17. Specify the conditions necessary for for-
mation of a crystalline precipitate:
a) slow precipitation from hot diluted
solutions
b) quick precipitation from hot diluted so-
lutions
c) slow precipitation from cold diluted so-
lutions
d) quick precipitation from hot concentrat-
ed solutions
e) slow precipitation from cold concen-
trated solutions

Jlyis yTBOpEHHSI KPUCTANIIYHUX OCaJliB HEOOXIIHO:

— TIOBUIBHE JIOJIAaBAHHS OCA/KyBada, IO 3amo0i-
ra€ JIOKaJIbHOMY TIEPECHYEHHIO PO3UUHY 1 3Me-
HIITY€ MBHUIKICTH arperarii;

— Taps4l pO3UMHHM — MIiJIBULICHHS TeMIIepaTypu
cupusie (GOpMYBaHHIO CTIMKOI KpUCTAIIYHOL
CTPYKTYPH, POCTY KPHCTATIB 1 3MEHIICHHIO
MIPOIIECIB CIIBOCAKCHHS;

— pO3BeleHI PO3YMHH — 3MEHIIYETHCS IEPECH-
YeHHSI Y MOMEHT YTBOPEHHSI OCaJiB 1 MOXIIH-
BICTh YTBOPEHHS IPIOHUX KPUCTAJIIB

18. VkaxiTh yMOBH, HEOOXiJIHI JUIsl YTBOPEHHS
aMop(HUX OCaiB:
a) WIBUAKE 0CAJ)KEHHs i3 rapsiuux KoOH-
HEHTPOBAHUX PO34YUHIB
b) moBiNBEHE OCa/KEHHS i3 TapsSYUX KOH-
LIEHTPOBAaHUX PO3YMHIB
C) TMOBLUIbHE OCA/HKEHHS 13 XOJIOAHUX KOH-
LIEHTPOBAaHUX PO3YMHIB
d) mBuaKe OcCaKEHHS i3 XOJIOAHHUX KOH-
LEHTPOBAHUX PO3UYUHIB
€) IBUAKE OCA/DKCHHS 13 rapsuux po3Be-
JICHUX PO3UYMHIB

18. Specify the conditions necessary for for-
mation of an amorphous precipitate:
a) quick precipitation from hot concen-
trated solutions
b) slow precipitation from hot concentrat-
ed solutions
c) slow precipitation from cold concen-
trated solutions
d) quick precipitation from cold concen-
trated solutions
e) quick precipitation from hot diluted so-
lutions

Jlnis yTBOpeHHst aMOop(HUX 0cajliB HEOOX1/IHI:

— IIBUJAKE J0JaBaHHsS OCapKyBaua, L0 MPUCKO-
pIOE pICT KpHUCTaNiB Ta 30UIbIIyE MIBUIKICTH
arperartii;

— Taps4l pO3YMHM — MIJIBULIEHHS TeMIlepaTypu
CHpusie 3MEHIIEHHIO aacopOlii Ha MOBEpXHi
ocajly Ta 3arnobirae yrBOPEHHIO KOJOIJHUX PO-
34HHIB;

— KOHIEHTPOBaHI PO3YMHH, IO 3arobirae yTBO-
PEHHIO OCaJIiB 3 BEJIMKOIO IMOBEPXHEI0, KA ajl-
copOye CTOPOHHI JOMIIIIKH

19. Ilpu rpaBiMeTpUYHOMY BH3HAUEHHI MAacOBOi
YaCTKU CyJb(aT-i10HIB y JIIKAPCHKOMY Mpenapari
MarHiil cynb@arti NpoBOJATh OCAJKEHHS PO3UH-

19. In gravimetric determination of the sulphate-
ions mass fraction in the medicine of magnesium
sulphate the precipitation is carried out by barium
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HOM Oapiii xyopuny. OcamkyBanbHy (hopmy —
Oapiit cynbaT — ci1ig IPOMUBATH:

a) po3BeIeHHM PO3YHHOM CYJIb(ATHOI KHCIOTH

b) mucrTuabOBaHOIO BOIOIO

C) po34rHOM Oapiii XJIOPHIY

d) po3urHOM HaTpiii Cynbdary

€) PO3YMHOM XJIOPHIHOI KUCIOTH

chloride. It follows to wash out the precipitated
form of barium sulphate with:

a) the diluted solution of sulphuric acid

b) distilled water

c) the solution of barium chloride

d) the solution of sodium sulphate

e) the solution of hydrochloric acid

20. OO6epiTh peareHT-ocaJKyBad JUIsl TpaBiMeT-
PHYHOTO BU3HAYEHHS i0HiB Ni®':

20. Choose the reagent-precipitant for gravimet-
ric determination of Ni?*-ions:

I'paBiMeTpuuHe Bu3HaueHHs 10HIB Hikony (II) 3acHo-
BaHE Ha OCaLKEHHI AUMETHINTIOKCHMMOM. OcamkeHa

a) JIUMETHWITTOKCHM a) dimethylglyoxim dopmMa — HIKOJI JUMETHINIIOKCUMAaT — SICKpaBo-
b) Na.,COs b) Na,COs YEpPBOHUI oOcal BHYTPIIIHHOKOMIUIEKCHOI — CIIOIYKH.
c) HCIOs c) HCIO3 I'paBiMeTpryHa GopMa YTBOPIOETLCS ITIC/ISA BUCYIIYBaH-
d) HzBO3 d) Hs3BOs Hs OCa/pKEHOI (hopMHU y CymImibHIA 1madi mpu 110 —
e) KilOs e) KlOsz 120°C o craioi MacH Ta iIeHTHYHA OCapKeHii Gopmi

21. Jlns BU3HAYEHHS MACOBOI YaCTKH ATFOMIHIO
B JIIKapCbKOMY TIpenapaTi 3aCTOCyBalld rpaBiMe-
TPUYHHUIM METOJ OCaKEHHs. SIK OcajKyBay BH-
KOPUCTAIM PO3YMH aMOHIiH rigpokcuny. ['pasi-
METPUYHOIO (OPMOIO B IAaHOMY BUTIAJKY €:

a) adMiHii OKCH/

b) amromiHiii TigpokcHa

C) aTOMIiHINi XJIOpU/I

d) anromiHiii HiTpaT

e) amoMiHii KapOoHaT

21. For determination of the aluminium mass
fraction in a medicine the gravimetric method is
applied. As a precipitant the solution of ammo-
nium hydroxide is used. The gravimetric form in
this case is:

a) aluminium oxide

b) aluminium hydroxide

c) aluminium chloride

d) aluminium nitrate

e) aluminium carbonate

[Ipu rpaBIMETPUYHOMY BHU3HAYEHHI MacOBOI 4acT-
KA aJIIOMIHIIO Yy JIKapCbKOMY IIpernapari 3 BHKOPHC-
TaHHSAM SIK OCaJPKyBadya PO3YHMHY aMOHIH TiAPOKCUIY
0CaPKEHOI0  (POpPMOI0O €  aIOMIHIH  TIAPOKCHL
Al(OH)3|. ITicns aHamitu4HOI 0OpPOOKH OCaay OTpH-
MYIOTb TpaBiMETpHUHY (HOpMY — aTIOMiHIHN OKCHA:

AIF* + 3 0H - Al(OH)sd

A
2 AI(OH)sd — Al,03d + 3 H.0

TuTpuMeTpUYHi METOIU aHATI3Y: 3arajibHi NUTaHHS (00086 ’A3K06UIL pieeHb)

22. (2016) [lymst B3SITTS HABAXKKH IMPU MPUTOTY-
BaHHI BTOPMHHUX CTAHIAPTHUX PO3YHMHIB BUKO-
PHUCTOBYIOTh TEXHOXIMIUHI Tepe3u. YKaxiTh TOY-
HICTh 3B)KyBaHHS Ha TEXHOXIMIYHUX Tepe3ax:

22. (2016) To weigh the sample for preparation
of secondary standard solutions technochemical
balance is used. Precision of weighing using
technochemical balance is:

a £0,01r a) +£0.01g
b) +0,0001 r b) +0.0001 g
c) +0,0r c) £0.1¢g

d +£0,001r d +0.001g
e) +0,002r e) £0.002¢g

3BakyBaHHSI Ha TEXHOXIMIUYHUX Tepe3ax MpOBO-
I9Th 3 TouHicTio 1o +0,01 T
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23. (2019) [lns Bu3Ha4YeHHS 00’€My THUTpPAHTY
IpU TPOBEJCHHI aHAN3y TUTPUMETPUYHUM Me-
TOJIOM BUKOPUCTOBYIOTb:

a) OlopeTkn

b) wmipHi k016U

C) MipHi cTaKaHH

d) wurieIpH

€) MeH3ypKH

23. (2019) Choose the measuring vessels used
in the titrimetric methods of analysis for meas-
urement of the titrant exact volume:

a) burette

b) measuring flask

C) measuring beaker

d) cylinder

e) pipette

Broperka — 1e nmmiHApUYHA TpaxylioBaHa TpyOka 3
KpaHoM a0 1HIITUM 3aTBOPOM. 3a JOMIOMOTOK0 OIOPETKU
BUMIPIOIOTh TOYHUH 00’€M pO34MHY, 10 BUTPATHIN HA
TuTpyBaHHsA. 00’ €M PO3UMHY BU3HAYAIOTH 32 PI3HULICIO
piBHIB /10 1 micia TUTpyBaHHS. B maGopatopHiil mpak-
THLII MPU POOOTI 32 MAaKPOMETOJOM BHUKOPHCTOBYIOTh
6ropeTkH MicTkicTio 25,00; 50,00 cm®

24. (2015) OOepiteh IOpeYHHN METOIMYHHI
OpUHOM BHUKOHAHHS THTPYBaHHS Ui BHIIAJKY,
KOJIM JTOCTII/DKyBaHa PEUOBHHA pearye 3 TUTPaH-
TOM CTEXIOMETPHUYHO, aji¢ MOBLIBHO:

a) cmocid 3BOPOTHOr0 TUTPYBAHHS

b) TuTpyBaHHS 3a 3aMilEHHIM

C) cmocib mpsiMOro TUTPYBAHHS

d) TuTpyBaHHS 3 IHCTPYMEHTAIBHOK (iK-

Calll€l0 TOYKU €KBIBAJIEHTHOCTI
€) MeToJ OKPEeMHUX HaBaKOK

24. (2015) Choose the suitable methodological
way of titration if the substance reacts with the
titrant stoichiometrically, but slowly:

a) back titration

b) substitution titration

c) direct titration

d) titration with instrumental fixation of

the equivalence point
e) the method of separate samples

3BOpPOTHE TUTPYBAHHS BHKOPUCTOBYIOTH Y BHIIAJI-
Kax, SAKIIO:
— JOCHiDKyBaHa PEUOBHHA JICTKA;
— JOCHi/DKyBaHa PEYOBHHA pearye 3 TUTPAHTOM
CTEX10METPHUYHO, aJie TTOBLILHO;
— YCKJaJHEHa MOXJIHMBICTH BHOOpY i1HIUKaTOpa
JUTSL IPSIMOTO TUTPYBaHHS

25. (2016) Y TUTpUMETPUYHOMY aHAJTi3i BUKOPHC-
TOBYIOTh PI3H1 CIIOCOOM TUTPYBaHHS. SIKIIO € MOX-
JIMBICTb BUOOPY, TO SIKUM CIIOCOOOM CJIiJI CKOpHUC-
TATUCh, 1100 OJICPYKATH TOYHIIIHI pe3ynbTar?

a) mnpsiMe THTPYBaHHS

b) 3BopoTHe TUTpyBaHHS

C) 3aMiCHHKOBE TUTPYBaHH:I

d) peBepciitHe TUTpYBaHHS

€) KOMOIHOBaHE THTPYBaHHS

25. Different ways of titration are used in ti-
trimetric analysis. If we may choose, which way
should be used to obtain the more accurate re-
sult?

a) direct titration

b) back titration

C) substitution titration

d) reverse titration

e) combined titration

[Tpr BUKOHAHHI THUTPUMETPHUYHUX BHU3HAUYCHH IIE-
peBary BiIJalOTh CIIOCO0Y MPSIMOTO THTPYBaHHS, SIKUH
nepeadadac BUKOHAHHS HAHMEHIOI KiJIBLKOCTI oIepa-
il 1 TOMY CYIPOBOJIKYETHCSI HAHMEHILOIO KUIBKICTIO
MOMUJIOK

TuTpuMeTpUYHi METOIH aHATI3Y: 3arajibHi MUTAHHSA (000aAMKOGUIL PigeHD)

26. SIkwif 3aKOH JIKHUTh B OCHOBI TUTPUMETPH-
YHUX METO/IIB aHaJi3y?

a) 3aKOH eKBiBaJIeHTIB

b) 3akoH 30epexeHHs MacH

C) 3aKOH MOCTIHHOCTI CKJIaIy

d) 3aKkoH KpaTHUX BiJJHOIICHb

26. Which law is in the basis of titrimetric
methods of analysis?

a) the law of equivalents

b) the law of mass conservation

c) the law of constant composition

d) the law of multiple proportions

B OCHOBI THTPUMETPUYHOTO METOJY aHAI3y Jie-
KUTh 3aKOH €KBiBaJeHTIB. [locmiKyBaHa pedoBUHA Ta
TUTPAHT B3aEMOJIIOTH MiXK COOOI0 B €KBIBaJCHTHHX
KiIbKOCTSX: C1°V1 = Co° V2,
ne: C — CeKBIBaJIGHTHAa KOHIIGHTpAIs THUTPAHTY,
MOJTB/ M3
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€) 3aKOH 30epeIKCHHs CHEepril

e) the law of energy conservation

V — 06’eM TUTPAHTY, CM°

27. TlepBuHHI cTaHIAPTHI PO3YMHH TOTYIOTH 32
TOYHOIO HaBaXKow. [Ipu 1boMy HaBaxKy po3-

27. Primary standard solutions are prepared
from the exact sample. In this case the sample is

[Tpu mpuroTyBaHHI NMEPBUHHUX CTAaHAAPTHUX PO3-
YUHIB (3 MPUTOTOBAaHUM THTPOM) Ha aHAJTITUYHUX Te-

YUHSIOT Y: dissolved in: pe3ax OepyTh TOUHY HABaKKY CTaHJIAPTHOI PEYOBHHH,
a) MipHiii kKoa6i a) measuring flask PO3YMHAIOTH i B MipHIA K001 1 JOBOISATH 10 MITKU
b) ©Oroperi b) Dburette JMCTUIIHLOBAHOO BOJIOIO
C) MipHOMY CTaKaHi C) measuring beaker
d) wmriHgpi d) cylinder
€) MeH3ypIi e) beaker

28. Ilpu obuucneHHI pe3yNnbTaTiB aHai3y CIO-
JyK 4epe3 TUTP THUTPAHTY 3a JOCIiIKYBaHOIO
PEUOBHHOIO BBOJISITH:

a) monpaBKoBHii KoedimieHT 10 MoIsAp-

HOI KOHLIeHTpAauil

b) dakrop nepepaxyHky

C) TONpaBKOBHI iHICKC

d) xoeilieHT CIIBBIHOIICHHS

€) KoehIlieHT BiAXUICHHS

28. When calculating the results of analysis
according to the titre of the titrant by the sub-
stance to be determined we introduce:

a) the correction coefficient for the mo-

lar concentration

b) the recalculation factor

c) the correction index

d) the ratio coefficient

e) the deviation coefficient

IIpu oOunciaeHH] pe3yabTaTiB aHaI3y 3 ypaxyBaH-
HSIM BEJIIMYMHU THUTPY THTPAHTY 3a JIOCIIIHKYBAHOIO
PEYOBUHOIO, BBOIATH IIONPABKOBUN KOe(DILIEHT 10
MoIsipHOi KoHueHTpatii Tutpanty (K), skuii € BigHO-
LIEHHSIM NPAaKTUYHOI KOHIEHTpaLli TUTPAHTy 0 HOro
TEOPETHYHOI KOHIICHTpAITii:

c MPaKT

c

TEOp

K =

29. V TuTtpumeTpii mpu po3paxyHKax 4Yacro
KOPUCTYIOTBCSI TUTPOM THUTPAHTY 332 BU3HAYYyBa-
HOI0 peyoBHMHOIO. Ha 1110 BKa3ye TUTP TUTPAHTY
32 BU3Ha4yBaHOIO PEUYOBHHOKO?
a) Ha Macy BH3HAYYBaHOI pPe4YOBHHHU,
o Biamosigae 1 My po34yuHy THTpAa-
HTY
b) Ha macy Bu3HAuyBaHOI PEYOBHHH, IO
BIJINOBIAA€E | T pO3UYMHY TUTPAHTY
C) Ha Macy peYOBHHHU TUTPAHTY, IO Bij-
noBizae 1 r BU3HAUyBaHOT pEUOBUHU
d) Ha Macy peyoBHHHW TUTPAHTY, LIO Bij-
noBizae 1 M pO3YMHY BU3HAYYyBaHOI
PEUOBHHHU
€) Ha Macy THTPaHTY, IO BiamoBigae 1 mi
BU3HAYyBaHOi PEYOBUHU

29. In titrimetry the titre of the titrant by the

substance to be determined is often used for cal-

culations. What is the titre of the titrant by the
substance to be determined?

a) the mass of the substance to be determined
corresponding to 1 ml of the titrant solu-
tion

b) the mass of the substance to be determined
corresponding to 1 g of the titrant solution

c) the mass of the titrant substance correspond-
ing to 1 g of the substance to be determined

d) the mass of the titrant substance correspond-
ing to 1 ml of the solution of the substance to
be determined

e) the mass of titrant corresponding to
1 ml of the substance to be determined

Tutp TUTpaHTy 3a JAOCHIPKYBaHOIO PEYOBHHOIO
JIOPIBHIOE Macl TOCII)KyBaHOI pEYOBHMHH, sIKa pearye
3 1 cm® (MJI) THTPAHTY TEOPETHUHOT KOHIIEHTPALLii.

OMHUIT BUMipIOBaHHS — I/CM°,

C. . -E

meop M

1000

ne: Creop — TEOPETHUHA MOJIIPHA KOHIIEHTpALISl peyo-
BUHY €KBiBaJleHTa TUTPAHTY, MOIb/IM>,
Em — MonsipHa Maca pe4oBHHU €KBiBaJI€HTa, I/MOJIb

Tr/p =
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30. YkaxiTh cmoci®0 TUTpPYBaHHS, Y SIKOMY IO
JOCITIPKYBAHOTO PO3YMHY PEYOBUHH ITOCTYIIOBO
JIOMAl0Th CTAHMAPTHUH PO3YMH TUTPAHTY JIO
BCTAHOBJICHHS KiHIIEBOT TOYKH THTPYBAHHS:

a) upaMuii

b) TurpyBaHHs 3amicHHKa

C) 3BOpPOTHHIA

d) wenpsmuit

€) THUTPYBAaHHS 3ATHUIIKY

30. Specify the way of titration, at which to the
solution of the substance to be analysed the stand-
ard solution of the titrant is added step-by-step till
determination of the end-point of titration:

a) direct

b) substitution titration
c) back

d) indirect

e) titration of the rest

Croci® mpsIMOro TUTPYBAHHS IOJATAE Y TOMY, IO
JIO IIEBHOTO 00'eMy pO3YMHY BU3HAYYBAHOI PEYOBUHU
NONAKOTH IO KPAIUIAX TUTPAHT V MPUCYTHOCTI iHIMKA-
Topa (abo 6e3 HhOr0) 10 JOCSITHEHHS KIHIICBOI TOUKH
TUTPYBaHHS

31. OOGepiTh NpUAATHUI METOIUYHUN TPUIOM
BUKOHAHHS TUTPYBAHHS JJIsl BUIIAJKY, KOJIH JI0-
CIJDKyBaHa pEUOBHMHA pearye 3 THTPAHTOM
IIBUJIKO, ajie He CTEXiOMETPUYHO:

a) cmocié 3aMiCHUKOBOTO TUTPYBAHHSI

b) cmoci6 npsiMoro TUTpYBaHHS

C) cmocib 3BOPOTHOTO TUTPYBAHHS

d) TuTpyBaHHS 3 IHCTPYMEHTAIBHOK (iK-

Calli€o0 TOYKU eKBIBAJTEHTHOCTI
€) MeTOJ OKPEMHX HaBaXKOK

31. Choose the suitable methodological ap-
proach if the substance reacts with the titrant
quickly, but nonstoichiometrically:

a) substitution titration

b) direct titration

c) back titration

d) titration with instrumental fixation of

the equivalence point
e) the method of separate samples

Crioci6 3aMiCHHKOBOTO THTPYBAHHS BHKOPHCTO-
BYIOTh y BHIIaJIKaX, KOJU BH3HAuyBaHa PEYOBHHA HE
pearye 3 TUTpaHTOM, ab0 pearye 3 HUM HECTEXiOMeET-
puuHo. [Ipy 3aMiCHUKOBOMY THTPYBaHHI IO pPO34YHUHY
JOCITIPKYBaHOT PEYOBHUHU JOJAIOTh JOMOMIKHUN pea-
I'CHT, 3 IKUM BOHA YTBOPIOE HOBY CIOJIYKY (3aMiCHHK)
y KIJTBKOCTI, €KBIBAJICHTHIHN JOCIIKYBaHIi PEYOBHHI.
KoHIeHTpalito 3aMiCHUKa BU3HAYAIOTh MPSMHUM THT-
PYBaHHSIM

Kuc/I0THO-0CHOBHE THTPYBaHHSI: TUTPAHTH, IX CTAHAAPTH3AIlis, iIHTUKATOPHU (0006’ A3K06UIL piseHb)

32. (2017) Tutrpantamu MeTOy HelTpamizarlii €
CTaHJApTHI PO3YMHU KHCJOT 1 JYTiB, AKi € BTO-
PUHHUMH CTaHAAPTHUMH po3unHamu. O0epiTh

pPEYOBUHY, 3a SKOK CTaHIApTU3YIOTh PO3YUH
XJIOPUIHOI KUCIIOTH:

a) Na,COs3

b) Na,S,03

C) HNO3

d) H.Cy04

e) CaCOs

32. (2017) The titrants of the method of neutral-
ization are the standard solutions of acids and
alkalis, which are secondary standard solutions.
Choose the substance for standardization of hy-
drochloric acid solution:

a) NaCOs
b) NaxS203
c) HNOs
d) H2C204
e) CaCOs

Pozunn xnopuanoi kucinotu (HCI) — tutpant me-
TOJly allUAUMETpIii, IKUM TOTYIOTh SIK BTOPUHHUI cTa-
HIAPTHUH Po3unH. VOro TOYHY KOHIIGHTPAIiI0 BCTa-
HOBJIIOKOTh 3a cTaHAapTHUMH pedoBuHamu Na2COs,
Na2B4O7-10H20 abo 3a ix po3unHamu:

Na2CO3 + 2 HCI — 2 NaCl + H.CO3 pH<7
f(Na2CO3) = 1/2;s=1/2

IHJIMKATOp — METUJIOBUN OpaH)KEBHM
Na;B4O7 + 2 HCI+ 5H20 = 4 H3BO3 + 2 NaCl

f(Na:BsO7) = 1/2; s = 1/2
1H/IMKaTOp — METUJIOBUI OpaHKEeBUI
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33. (2016) Y KOHTpPOJIBHO-aHAIITHYHIN J1abopa-
TOpii XiMiIKy HEOOXiJHO MPOBECTH CTaHAAPTH3A-
[[II0 PO3YMHY HATpIH TiApokcuay. Skuil mep-
BUHHHMI CTaHJApPTHUH PO3YMH BIH MOXE IS

33. (2016) In chemical analytical laboratory the
chemist should carry out the standardization of
the sodium hydroxide solution. Which primary
standard solution can he use with this purpose?

Pozuun Hatpiit rigpokcuny (NaOH) — tutpanTt me-
TOJly aJlKaJiMeTpii, IKUi TOTYIOTh SIK BTOPHHHUH CTa-
HAAPTHUN po34MH. TOUYHY KOHIIEHTPAII0 THTPAHTY
BCTAHOBJIIOIOTh HaWYACTIIIE 332 CTAHJAPTHOIO PEYOBH-

1IbOT'O BUKOPUCTATH? a) oxalic acid HOIO — OKCaJIaTHOO KUCJIOTO0, a00 3a i1 po3uynHOM:
a) OKcaﬂaTlfoi KHCJIOTH b) acetic acid‘ ‘ HoCr04 + 2 NaOH — NaCoOu + 2 Hz0
b) aneratHoi KHCITOTH c) hydrochloric acid
C) XJOPUAHOI KHCIOTH d) sodium tetraborate f(H2C204) = 1/2; s = 1/2
d) wmarpiii Terpabopary e) sodium chloride iHauKaTop — (enondraein
€) Harpiii XJ0puIy

34. (2017) 3unauenns pH, mpu sxomy BinOyBa-
€THCSI HAUOUTBIN pi3Ka 3MiHA 3a0apBIICHHS 1HIU-
KaTopa, Ha3UBaIOTh:

a) NMOKAa3HMK THTPYBaHHsI iHAMKAaTOpa

b) mokasuuk iHgUKaTOpa

C) iHTepBaJ Mepexoay 3abapBJCHHS 1HIH-

KaTopa

d) kiHIeBa TOYKA TUTPYBAHHS

€) TOdYKa EKBIBAJIECHTHOCTI

34. (2017) Call the pH value, under which the
most intensive change of the indicator colour
occurs:

a) pT value

b) pK value

c) the colour change interval
d) the end-point of titration
e) the equivalence point

[Tokaznuk TuTpyBanHs iHaukatopa (pT) — me om-
TUMaJIbHE 3Ha4YeHHA pH po3umHy, IO TUTPYIOTH NPH
SAKOMY BiJ0OyBa€ThCS HAaWOUIbII KOHTPACTHA 3MiHA 3a-
OapBIIEHHS KUCIIOTHO-OCHOBHOTO iHAWKATOpA.

IatepBan 3nauens pH, B sikomy BijOyBa€eThCs 3MiHa
3abapBJICHHS 1HIWKATOpa, 374aTHE (piKCyBaTHCS Bi3ya-
JbHO, HA3UBAIOTh 1HTEPBAJIOM MEPEXOAy IHAMKATOpA.
IuTepBan mepexony 3anexuTh B 0COOIMBOCTEN
CTPYKTYpH I1HAMKATOpa 1 OXOIUIIOE, MPUOIU3HO, JBi-
Tpu onunuul pH. Hanpuknan, iHTepBan nepexony ¢e-
Hongraneina 8 — 10 onunuie pH

Kuciaorno-ocHoBHe TH

TPYBAHHA: THTPAHTH, iX CTAHAAPTU3ALIA, IHIUK

aTopu (0ooamkoeuil pieems)

35. SIki craHmapTHI pO34MHM (TUTPAHTH) BHKO-
PUCTOBYIOTH y METOJi KHCIIOTHO-OCHOBHOTO

35. Specify the standard solutions (titrants) used
in the method of acid-base titration:

KucnoTHO-OCHOBHE THTpPYBaHHS pPO3JAUIAIOTH Ha
METO/]I aJIKAJIIMETPil Ta METO/ allUAUMETPIi.

TUTPYBaHH:? a) NaOH, HCI TuTpanTu MeToJa alUAUMETpil — CTaHIAApTHI PO3-
a) NaOH, HCI b) AgNO;, BaCly yran cuitbHUX KucnoT HCI, HoSOs, HNOs.
b) AgNOgz, BaClz c) NaNO2, Na;S>0; Tutpantu mMerona amkaixiMerpii — CTaHAAPTHI PO3-
c) NaNO2, NaxS203 d) KI, K2Cr07 guawn j1yriB NaOH, KOH ta Ba(OH)2
d) KI, K2Cr.07 e) KI, KMnO4
e) KI, KMnO4

36. MeTo0oM KHCIOTHO-OCHOBHOTO THTpYBaH-
HSl BU3HAYAIOTh!

36. By the method of acid-base titration we de-
termine:

MeToaoM KHCIOTHO-OCHOBHOI'O TUTPYBAHHS BU-
3Ha4YaroTh:

a) KHCJI0TH, OCHOBH i coui, mo rigpoi-

a) acids, bases and salts hydrolysed

CHJIbHI KHCIIOTH Ta OCHOBH,
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3YIOThCS
b) TigbkM CHIIBHI KHCIIOTH
C) TIJIBKH CHJIBHI OCHOBH
d) TiIBKM CHIBHI KHUCIIOTH 1 C1a0Ki OCHOBH
€) TIJABKH COJIi, IO TiAPOI3yIOTHCS

b) only strong acids

c) only strong bases

d) only strong acids and weak bases
e) only salts hydrolysed

— cna6ki kucnotu ta ocHoBH (Ki He MeHIe, HIX

5-107;

— comi, SKi YTBOpEHI CcIabOKOK OCHOBOIO 3
Kg < 5-107; abo crmabkoro kuciororo 3 Ka <
5-107;

— OprasiuHi CHOJYKH 3 KACIUMHU 200 OCHOBHHUMHU
BJIACTUBOCTSAMU

37. Jlnga KUTbKICHOTO BH3HAYEHHS JIKAPCHKHUX
PEYOBUH BUKOPHCTOBYIOTH METOJ allUAUMETDIi,
TUTPAHTOM SIKOTO € BTOPMHHHUM CTaHIApTHUU
PO3YHH XJIOPUAHOI KHCIOTH. 32 SIKOIO CIIOJIYKOIO
BCTAHOBIIIOIOTh TOYHY KOHILIEHTPAIIO XJIOPHI-
HOI KUCJIOTH?

a) Harpiii TeTpadopar

b) oxkcanarna kuciora

C) Kauiil Tuxpomar

d) Hatpiii Tiocynbdat

€) wMmarHiii cynbdat

37. For quantitative determination of medicines
the method of acidimetry is used, which titrant is
the secondary standard solution of hydrochloric
acid. The exact concentration of hydrochloric
acid is determined against:

a) sodium tetraborate

b) oxalic acid

c) potassium dichromate

d) sodium thiosulphate

e) magnesium sulphate

Jnis crapmapTusanii po3unHy XJIOPHIHOI KUCIIOTH
BUKOPHUCTOBYIOTh CTaHAAPTHI PEUOBUHU HATpPill TeTpa-
o6opar (NaxB407-10H,0) abo HaTpili kapOoHaT
(Na2COgz). CranpmapTH3aliisi TUTPAHTY 3a HATpPid TET-
pabopatom BiAOYBAETHCS 3a PIBHIHHSIM:

NaxB4O7 + 2 HCl+ 5H20 — 4 H3BO3 + 2 NaCl
f(Na:BsO7) = 1/2; s = 1/2

IHJIMKATOp — METUJIOBUN OpaH)KEBUM

38. VYkaxiTh CTaHIApTHI PEYOBUHM, SIKI BHKO-
PUCTOBYIOTH /ISl CTaHAAPTHU3aLlli PO3YHHIB THUT-
pantiB (NaOH, KOH) metona ankamimerpii:

a) OKcaJaTHA i CyKIIMHATHA KUCJIOTH

b) amerartHa i cyknMHATHA KMCIOTH

C) dopmiaTHa i arieraTHa KHCIOTH

d) cynbedaninoBa i okcanaTHa KHCIOTH

e) cyabbaHiIoBa i caliUIaTHA KAHCIOTH

38. Specify the standard substances used for
standardization of the titrants solutions (NaOH,
KOH) for the method of alkalimetry:

a) oxalic and succinic acids

b) acetic and succinic acids

c) formic and acetic acids

d) sulphanilic and oxalic acids

e) sulphanilic and salicylic acids

CranapTH3aliiio po34uHIB JIYTiB IPOBOJATH 3a CTa-
HIQPTHAMH ~ PEYOBHMHAMH  OKCAJIATHOIO  KHCJIOTOO
H2C204-2H20 abo cykuunataoro kucinotoro H2CsH4Oa:

H.>C204+ 2NaOH — Na,C,04 + 2H,O

f(H2C204) = 1/2; s = 1/2
1HAMKaTOp — (heHondranein
H>C4H404+ 2NaOH — Na>C4H404 + 2H20

f(H2C4H404) = 1/2; s = 1/2
iHAMKaTOp — (eHoaPTaNETH
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39. lns BuOOpy iHIMKATOpa y METOMI KUCIIOT-
HO-OCHOBHOT'O TUTPYBaHHS OyAYIOTh KpUBY TUT-
pyBaHHS, sIKa BigoOpa)kae 3aJIC)KHICTh:
a) pH po3uuny Bix 00’eMy 101aHOTO TH-
TPaHTy
b) pH po3umHy Bix KOHIEHTpaIlii pO3UUHY
TUTPAHTY
C) pH po3uuny Bijx 00’€My IOCIIIKYyBaHO-
r'0 PO3YHUHY
d) xoHueHTpamii TOCTIHKYBAHOT CIIOJYKH
Bizl pH po3uuny
e) pH po3uuny Bij Temneparypu

39. To choose the indicator in the method of
acid-base titration the titration curve is plotted; it
is the dependence of:
a) the solution pH on the volume of the
titrant solution added
b) the solution pH on the concentration of
the titrant solution added
c) the solution pH on the volume of the
solution to be analysed
d) the concentration of the solution to be
analysed on the solution pH
e) the solution pH on the temperature

Y MeToal KHCITOTHO-OCHOBHOTO THUTPYBaHHS BHOID
IHAMKATOpa 32 KPUBUMH TUTPYBAHHS € OUTBII TOYHUM,
HIK 3a mpoaykTamu peakuii. KpuBa TuTpyBaHHs Tpa-
¢biuHo BimoOpakae 3Miny pH po3uuHy Bif 00’eMy J0-
JAHOTO THTPAHTY Y Tpolieci TUTpyBaHHs. [t TUTpY-
BaHHs MMPUIATHI 1HIUKATOPH, IHTEPBAI MIEPEXOTY STKUX
MOBHICTIO 200 YaCTKOBO 3HAXOJUTHLCS B MEXax CTpUO-
Ka TUTPYBaHHS, TOOTO IHIUKATOPH, IMOKA3HUK TUTPY-
BaHHA (pT) SKMX 3HAXOJUTHCSA B MEXKaX CTPUOKA THUT-
pyBaHHS

40. KiHueBy TOYKY TUTPYBAaHHSI B METOJII HEHT-
pasizanii BU3HAYarOTh:
a) 3acToCOBYHTH BCi mepejiyeHi MeToan

b) BisyanmeHo (32  gomomoror  pH-
1HIUKATOPIB)
C) mnoteHuioMeTpuuHO (3a 3MiHO0O pH ce-

peaoBuIa)

d) KOHAYKTOMETPHUYHO (3a 3MIHOIO EJICKT-
POIPOBITHOCTI PO3UUHY)

€) 1HCTPYMEHTAJIbHUMHU METOJaMH

40. The end-point of titration in the method of
neutralization is determined:
a) all methods mentioned above are
applied
b) visually (using pH-indicators)
c) by potentiometry (by changing the
medium pH)
d) by conductometry (by changing the so-
lution conductivity)
e) by instrumental methods

KinneBy Touky THTpyBaHHs y METOJI HEHTpai3a-
il BU3HAYAIOTh 32 JIOTIOMOTOI0 KHCJIOTHO-OCHOBHHX
iHaukatopiB (pH-imaukaropiB), a Takox Oe3 1HIHMKa-
TOPIB — BUKOPHCTOBYIOUM I1HCTPYMEHTAJIbHI METOIHU
aHami3zy — 3a 3MmiHor pH-cepenoBuina (OTEHIIIOMET-
pisi) a00 eNeKTPONPOBIAHOCTI PO3UMHY (KOHITYKTOMET-
pis)

41. JIna KiAbKICHOTO BU3HAYEHHs HATpii kapOo-
HATy B Mpenapari METOAOM KHCIOTHO-OCHOBHOTO
TUTPYBaHHS 3aCTOCOBYIOTh 1HJUKATOP:

a) MeTWIOBMii OpaH:KeBHii

b) wmypekcun

C) METHJICHOBHUU CHHIN

d) nudeninamin

41. For quantitative determination of sodium
carbonate in a medicine by the method of acid-
base titration the following indicator is used:

a) methyl orange

b) murexide

c) methylene blue

d) diphenylamine

[Tpu BUOOPI iHAWKATOpPA 332 MPOIYKTaAMH peakiii y
KIHIIEB1H TOYIll TUTPYBAaHHS IIPU KUCIOTHO-OCHOBHOMY
BHU3HAUEHHI HATpiii KapOOHATy BUKOPHCTOBYIOTH Me€-
TUJIOBUH OpaHXKEBHi, 1HTEpBall MEpPEeXo]y SKOro Jie-
KUTH Yy nianazoHi pH < 7, ToMy 110 OJTHUM 3 TIPOAYK-
TIB peakiiii € cabka kapOoHaTHA KUCIIOTa:

Na>COz + 2 HCl — 2 NaCl + H,COs, pH<7

e) depoin e) ferroin IHTEpBAJI ITEPEeX0Iy METHIIOBOTO opamxeBoro 3,1 — 4,0
onuHuii pH

42. O06epith OCHOBHI napamerpu  pH- | 42, Choose the main parameters of pH- [Toxa3uuk TtuTpyBaHHs iHAMKatopa (pT) — me omn-

1HIMKATOPIB: indicators: TUMaibHe 3Ha4eHHs pH-po34nHy, npu sKoMy BigOyBa-

a) pT, inTepBana nepexony inaukaropa

a) pT7, transition interval of indicator

€ThCSI KOHTPACTHA 3MiHa 3a0apBieHHs pH-1HauKaTopa.
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b) pT, pH

C) xoHueHTpauis, pH
d) pH, temneparypa
e) pH, pK ingukaropa

b) p7, pH

C) concentration, pH
d) pH, temperature

e) pH, pK of indicator

IaTepBan 3nauens pH, B sikoMy BinOyBaeTbes 3adikco-
BaHa BI3yaJIbHO 3MiHA 3a0apBICHHS 1HIUKATOpA, HA3H-
BAalOTh IHTEPBAJIOM TEPEXOY 1HIUKATOpa

Kuc/10THO-0OCHOBHE THTPYBAaHHSI: BUBHAYEHHS iHIUBITYaJbHUX CNOJIYK (0006’ A3K06UIL pigeHD)

43. (2016) Mo ckimamy MIKCTYpH BXOJSTh HATPIii
rizporenkapboHar, HaTpiii Opomia, aMoHiH xJ0-
pu. SIKUM METOIOM MOKHA KiJTbKICHO BU3HAYH-
TH HATPii TiIporeHkapOoHar y cymimi?

a) anuauMeTpis

b) komruiekcoHOMETpISt

C) ocamKyBalbHE TUTPYBAHHS

d) mnepmaHraHaToMeTpis

€) ankamimMeTpis

43. (2016) Sodium hydrocarbonate, sodium
bromide and ammonium chloride enter into the
mixture composition. By which method can so-
dium hydrocarbonate be quantitatively deter-
mined in the mixture?

a) acidimetry

b) complexonometry

C) precipitation titration

d) permanganatometry

e) alkalimetry

44. (2015) HeoOxigHO IPOBECTH KiIbKICHE BH-
3HauU€HHS HATpiil riporeHkapOboHaTy B Ipena-
pati. SIkuM 13 MEeTO/IB TUTPUMETPUYHOTO aHai-
3y HOTO MO>KHA BU3HAUUTHU?

a) KHCJIOTHO-OCHOBHE THTPYBaHHS

b) koMIUIeKCUMETpUYHE TUTPYBAHHSI

C) OKHCHIOBAJIbHO-BIJIHOBHE TUTPYBAHHS

d) HeBoaHE TUTPYBaHHS

€) ocamKyBallbHE TUTPYBAHHS

44, (2015) It is necessary to quantify sodium
hydrocarbonate in the medicine. By which ti-
trimetric method of analysis can it be deter-
mined?

a) acid-base titration

b) complexonometric titration

c) redox titration

d) non-aqueous titration

e) precipitation titration

KinpkicHe BU3HAUEHHS HATPiil TiApOTreHKapOoHATYy
POBOJISAITH METOJIOM KHCIOTHO-OCHOBHOT'O THTPYBaH-
Hs1. Bubip merony 3ymoBiiennii Tim, mo NaHCO3 — e
ClIb, YTBOPEHA CHJIBHOK OCHOBOIO 1 CJIA0KOIO KHCIIO-
TOI0, Y BOJIHOMY PO3UHHI T1IPOJII3Y€E 3a PIBHIHHSIM:

HCOs + H20 — CO2 + H20 + OH™

VY pesynbraTi rigponizy pH-cepenoBuia > 7, Tomy
00MparOTh aNUIUMETPUYHE THTPYBAHHS PO3UYMHAMH
XJIOpUHOT a00 cynb(}haTHOT KUCIOT:

NaHCO3z + HCI = NaCl + CO21 + H20

45. (2017) KinbkicHe BH3HAYCHHS KapOOHATIB i
TiJporeHKapOOHaTIB MPOBOJATH TAKMM METOIOM:
a) mnpsAMa auAuMeTpis
b) 3BopoTHa atmaEMeTpis
C) mpsiMa anKamiMeTpis
d) 3BopoTHa ankamiMeTpis
€) KOMIUIEKCOHOMETpist

45. (2017) The quantitative determination of
carbonates and hydrocarbonates is carried out by
the method of:

a) direct acidimetry

b) back acidimetry

c) direct alkalimetry

d) back alkalimetry

e) complexonometry

Jns KUTBKICHOTO BH3HAYEHHS HATpid KapOoHaTy
(Na2COgz) ta Hatpiéi rimporenkap6onary (NaHCOs3)
BUKOPHUCTOBYIOTh METOJI MpsAMOi anuanmMerpii. B sxoc-
Ti TUTPAHTY BUKOPUCTOBYIOTh PO3UMHU XJIOPUIHOI a00
cynbdartHoi kucinotu. [Ipu TUTpyBaHHI nepediraroTh
peaxirii:

Na2COs3 + 2HCI = 2NaCl + CO2 + H20
NaHCOs + HCI — NaCl + COz2+ H20
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46. (2017) OOGepiTh iHOUKATOp Ta METOHA THT-
PUMETPUYHOTO aHaJi3y Uil BU3HAYEHHS TiIpo-
KapOOHAT-10HIB B JIIKAPCHKOMY Iperapari:

a) MeTHJIOBHIi OpaHIKeBHil, ALUTUMETPist
b) denondrancin, arpaumerpis

C) METWIOBHI OpPaHKEBUIl, aJIKaTIMETPIis
d) denondranein, ankamiMeTpis

€) MypeKCH], aluIuMeTpis

46. (2017) Choose the indicator and the method
of titrimetric analysis for determination of hy-
drocarbonate-ions in medicines:

a) methyl orange, acidimetry
b) phenolphthalein, acidimetry
c) methyl orange, alkalimetry
d) phenolphthalein, alkalimetry
e) murexide, acidimetry

Boanuii pozuna HCO3™ — i0HIB 32 paxyHOK TiJpo-
T3y Ma€ JTyXKHE CEPeIOBUIIIE:

HCO3z + H,0 = CO2 + H,O + OH™; pH > 7,

TOMY IS KUIbKICHOTO BHU3HAYEHHS T1JIpOreHKapOOHa-
TIB MOYKHA 3aCTOCYBAaTH METO]I allUUMETPIi 3 BUKOPH-
CTaHHSAM B SIKOCTI TUTPAHTy CTaHAAPTHOTO PO3YHUHY
XJIOPUTHOT KMCIIOTH

HCO3z + HCI = CO21+ H20 + CI™

VY Touni exBiBaneHTHocTi pH<7, TOMy Bi3yanbHY
THAMKAIIIO 3/IICHIOIOTh 3 BUKOPUCTAHHIM 1HAMKATOPA
METUJIOBOTO OPAaHKEBOTO

Kuciaorno-ocuosne

TUTPYBAHHS: BUZHAYEHHS iHIUBIIYyaIbHUX CIOJYK (00damkosuil pisens)

47. SIkuM METOJIOM THUTPUMETPUYHOTO aHali3y
MO’KHA TIPOBECTH KUIbKICHE BH3HAYCHHS CYJIb-
dbaTHOT KHCITOTH PO3UYMHOM Kalliid TiAPOKCUIY?

a) aakajimMerpis

b) anmaumerpis

C) OKHMCHEHHS-BiIHOBJIEHHS
d) ocamkenHs

€) KOMIUIEKCOYTBOPEHHSI

47. What method of titrimetric analysis can be
applied for quantitative determination of sul-
phuric acid with potassium hydroxide solution?

a) alkalimetry
b) acidimetry
c) oxidation-reduction

d)
e)

precipitation
complex formation

AnkamimMeTpis — 1€ TUTPUMETPUYHUN METOJ BH-
3HAYCHHS PEYOBUH KHCIOTHOTO XapaKTepy MpPHU THT-
pyBaHHI iX craHgaptHuMU po3uumHamu nyriB KOH,
NaOH.

B ocHOBI ankaniMeTpu4HOTO BU3HAUEHHS Cynb(ha-
THOI KUCJIOTH Npu TuTpyBaHHI po3unHoMm KOH ine-
JKUTh peaKilisi HeWTpaizaiii:

H>SO4 + 2 KOH — K»2S04 + 2 H,O

V toui ekBiBajieHTHOCTI pH = 7, 3aCTOCOBYIOTH 1H-
JMKaTOpH METUJIOBUI opaHkeBuil abo (eHondTanein

48. SIkuM MeTOOOM 3IIHCHIOIOTL BHU3HAUYECHHS
OOpHOI KMCIIOTH B JIIKapChbKOMY Ipernapati?

a) KHCJIOTHO-OCHOBHOI'O THTPYBAHHSI
b) komrmuiekcoHoMeTpil

C) OKHCHO-BiITHOBHOTO THTPYBaHHS;

d) ocamKyBalbHOTO TUTPYBAHHSI

e) ¢oromerpii

48. Determination of boric acid in a medicine is
carried out by the method of:

a) acid-base titration

b) complexonometry

c) oxidation-reduction titration
d) precipitation titration

e) photometry

Boparna kucnora (H3BO3) Hanzexuth 10 CIaOKHX
KkucyoT. [Ipu mpssMoMy ankaaiMeTpUIHOMY TUTPYBaH-
HI TOYKa EKBIBAJICHTHOCTI 3HaxoauThcs mpu pH=I11,
0 YCKJIAJIHIOE BUOIp IHIWKATOpa 3 YITKUM TEPexo-
JIOM 3a0apBlIEHHS. 3 METO MiJCHICHHS KUCIOTHHX
BrnactuBocteit H3BOs BUKOPUCTOBYIOTH 11 31aTHICTH 710
YTBOPEHHSI KOMIUIEKCHHUX CIIOJIYK 3 0araroaTOMHUMH
cnuptamu (TinepuH) abo caxapamu (MaHiT)
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Kuc10THO-0CHOBHE TUTPYBaHHS: cyMilli (0006 ’a3Kk06uil pigens)

49. (2016) Kinmekicuuii BMict KOH Tta K2CO3 y
CyMiIlIl MO’KHA BU3HAUYUTH METOJIOM:

a)
b)
c)

d)
e)

npsiMe  KHCJOTHO-OCHOBHE
BaHHS 3 IBOMA iHIHKATOPaMH
3BOPOTHE KHCIIOTHO-OCHOBHE THUTPY-
BaHHS

3aMICHUKOBE KHCIOTHO-OCHOBHE THUT-
pyBaHHS

HE MO)KHA BIATUTPYBATH

npsiMe KUCIIOTHO-OCHOBHE THUTPYBaHHS
3 perondraneinom

TUTPY-

49. (2016) The quantitative content of KOH and
K2CO3 in the mixture can be determined by the

method of:
a) direct acid-base titration with two in-
dicators
b) back acid-base titration
c) substitution acid-base titration
d) cannot be titrated
e) direct acid-base titration with phenol-

phthalein

KinbkicHHMII BMICT KOXKHOI 3 PEYOBHH Y CYMIIIi
KOH i K>CO3 MokHa BH3HAYUTH METOJIOM MPSIMOTO
KHCIIOTHO-OCHOBHOTO THUTPYBaHHS 3 (DIKCALlI€l0 JBOX
TOYOK €KBIBaJCHTHOCTI. B SKOCTI TUTpaHTy BUKOpPHC-
TOBY€ETHCS PO3UMH XJIOpuAHOI kuciotu. g ¢ikcy-
BaHHS IIEPIIOi TOYKH CKBIBAJICHTHOCTI IPHIATHHUH
(dbeHondTanein, Apyroi TOYKH €KBIBaJIECHTHOCTI — Me-
THUJIOBUM OPaHKEBHI:

KOH + HCl — H,0 + KCl; pH=7

K,COs3 + HClI == KHCO; + KCI; pH = 8,3
(I-ma Touka eKBiBaJIEHTHOCTI)

KHCO3 + HCl == H,COs; + KCI; pH =3,8
(ll-ra Touka eKBiBaJIEHTHOCTI)

Kuc/I0THO-0CHOBHE THTPYBaHHS: cyMillli (0odamkosuit pisens)

50. OOGepiTh iHAUKATOPH ISl AMUAUMETPUIHOTO
BU3HaUYeHHs pedyoBuH y cymimi NaOH Ta

Na2COs:
a)

b)
c)
d)
e)

(denonranein, METHIOBHI OpaHiKe-
BM

KaJii Xxpomar, 3aJ1i30aMOHIHHMI TaayH
€o3uH, prmyopeciiein

nudeninkap0a3oH, qudeHukapoa3ua
Tporneounin 00, METHIIEHOBHM CUHIN

50. (2013) Choose the indicators for acidimetric
determination of the substances in the mixture of
NaOH and Na,COs:

a)
b)
c)
d)
e)

phenolphthalein, methyl orange
potassium chromate, iron alum

eosin, fluorescein

diphenylcarbazone, diphenylcarbazide
tropeolin 00, methylene blue

B ocHOBI BU3Ha4YeHHS JI€KaTh HACTYITHI PEaKIIii:

NaOH + HCI — H,0 + NaCl pH=7

Na2COs + HCl = NaHCOs; + NaCl pH = 8,3
(I-1ra TouKa eKBIBAJIEHTHOCT!I )

NaHCO; + HCl == H,CO3+ NaCl pH =38
(I-ra Touka eKBiBaJCHTHOCT1).

Sk 1HaUMKaTOpU JJ11 BU3HAUEHHS PEYOBHH y CyMilll
BUKOPHUCTOBYIOThH (eHonpTaneiH (iHTepBasl Mepexoay
— 8,2 — 10,0 oguans pH) — mepmra Touka ekBiBaJICHT-
HOCTI; METUJIOBHIA OpaHXeBull (iHTepBal nepexony 3,1
— 4,0 oguani pH) — npyra To4yka eKBiBaJIEHTHOCTI
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KHc/I0THO-0CHOBHE THTPYBAHHSA: 3BOPOTHE TUTPYBAHHSA (0006 ’a3K06Uil pienb)

51. (2019) Jlns Bu3HAYCHHS MAacOBO-00’€MHOI
YaCTKHM aMOHIaKy B PO3YHHI SIK THTPAHT BHKOPH-
CTOBYIOTh PO3UHH:

a) cyabdaTHOI KHCI0TH
b) xamniit nepmanranary
C) aueraTHOI KUCIOTH

d) wHarpiii rigpokcuay

e) iwoay

51. (2019) For determination of the ammonia
mass-volume fraction in the solution we use the

solution of:
a) sulphuric acid
b) acetic acid
C) potassium permanganate
d) iodine
e) sodium hydroxide

AMoOHiaK Ta HOTO PO3YMHH — JIETKI CIIOJIIYKH, TOMY
NpU KHUCIOTHO-OCHOBHOMY BH3HAUEHHI 3 Bi3yaJbHOIO
1HIMKALIEI0 3aCTOCOBYIOTh 3BOPOTHE THUTPYBAHHS.
TutpaHToM, SIKMH HAAIOTh Y HAIUTHIIKY, MOXYTh OY-
TH cTaHaapTHI po3untu cuibHUX KucinoT (HCI; HNOg;
H2SO4). Sx npyruii TUTpaHT BUKOPUCTOBYIOTH CTaH-
JapTHI PO3YMHHU JYTiB. B OCHOBI BU3HAYEHHS JIEKaTh
peaxii:

NH3 + mammmok HoSOs =— NHsHSO4
3aaumok H2SO4+ NaOH — NaSOq4 + H0

Kuciaoruno-o

CHOBHE THUTPYBAHHSI: 3BOPOTHE TUTPYBaHHsI (0odamkosuii pigens)

52. OGepiTh mapy THTpaHTIB IS KUIbKICHOTO
BU3HAUYCHHSI aMOHIaKy y PO3YMHI METOJOM 3BO-
POTHOTO TUTPYBaHHSI:

52. Choose the pair of titrants for quantitative
determination of ammonia in the solution by the
method of back titration:

a) HCI, NaOH a) HCIl, NaOH
b) HCI, H2SO4 b) HCI, H2SO4
c) KOH, NaOH c) KOH, NaOH
d) NaOH, KCI d) NaOH, KCI

e) H2SO4, K2SO4 e) H2SO4, K2SO4

53. OGepites pH-iHgMKATOp A7 3BOPOTHOTO

tutpyBanHsa NHs-H20:
a) MeTWJIOBMii OpaH:KeBHii
b) merunoBuii uepBoOHMI
C) denondranein
d) mikpuHOBa KHCIOTA
€) MalaxiTOBHUil 3eJICHUt

53. Choose the pH-indicator for back titration of

NHs3-H»O:
a) methyl orange
b) methyl red
c) phenolphthalein
d) picric acid
e) malachite green

AMoOHiaK Ta WOTO PO3YMHH — JICTKI CIIOJIYKH, TOMY
IpU KHUCIOTHO-OCHOBHOMY BH3HAUEHHI 3 BI3yaJbHOIO
IHIMKALIE€I0 3aCTOCOBYIOTh 3BOPOTHE THUTPYBAHHS.
Turpantom, KMl HalAlOTh Y HAJUIMIIKY, MOXYTb OY-
TH cTaHaapTHI po3untu cuiabHUX KuciaoT (HCI; HNOg;
H2SO4). SIk apyruit THTpaHT BHKOPHUCTOBYIOTh CTaH-
naptHi posuunn syriB NaOH, KOH a6o Ba(OH)2. ¥
Touli ekBiBaJieHTHOCTI pH < 7 (mpoaykT peaxiii
NH4Cl, yrBOpeHuii cnabkor OCHOBOK Ta CHJIBHOIO
KHCJIOTOI0, BOJHUM PO3YMH Ma€ KUCIE CEepeIOBUILE),
TOMY aJIKaJliIMETpUYHE TUTPYBAHHS BIIOYBa€TbCA 3
IHIUKATOPOM METHJIOBUM OPAH)XEBUM BiJI POXKEBOTO
JI0 SKOBTOTO 3a0apBlieHHs peakiiifHoi cymirri. B ocHo-
Bi BU3HAYCHHS JIS)KATh PEaKIlii:

NH3 + mamgmmmok HCl == NH.CI + HCI
sanumox HCI + NaOH — NaCl + H,0
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54. OGepiTh Mmapy TUTPAHTIB JUIsi BU3HAYCHHS
CH3COOH meronoM 3BOPOTHOTO TUTPYBAHHS:

a) NaOH, HCI
b) HCI, H2SO4
c¢) NaOH, KOH

d) NaOH, AgNOs
) NHiNCS, AgNOs

54. Choose the pair of titrants for determination
of CH3COOH by the method of back titration:

a) NaOH, HCI
b) HCI, H,SO4
c) NaOH, KOH

d) NaOH, AgNOs
&) NHNCS, AgNOs

55. IIpu 3BOpOTHOMY THTPYBaHHI BOJHOTO pO3-
YHHY alleTaTHOI KUCIOTH SIK 1HIMKATOP BUKOPH-
CTOBYIOTb:

a) denoadraiein

b) nudeninamin

C) audeninkapbazoH

d) epioxpom uopHwmii T

€) Mypekcua

55. In back titration of acetic acid in the aque-
ous solution as an indicator the following sub-
stance is used:

a) phenolphthalein

b) diphenylamine

c) diphenylcarbazone

d) eriochrome black T

e) murexide

Ayemamna kucioma — cnabka opraHi4Ha KUCIIOTa,
JeTKa crojiyka. B OCHOBI KHCIOTHO-OCHOBHOTO BH-
3HAYCHHS OI[TOBOT KUCIIOTH PO3YHMHOM HATPIIO TiPOK-
CHJLy JIOKHTD peakxilisi HelTpanizalii (3BOPOTHE TUTPY-
BaHHS):

CH3COOH+NaOH (nammumok)— CH3COONa + H20
pH > 7, ingukarop denondranein
NaOH(3amumoxk) + HCI — NaCl + H.0
f(CH3COOH) =1;s=1

[Ipu 3BOPOTHOMY THUTPYBaHHI BOJHOTO PO3YUHY
arieraTHoi kuciotu yrBoproerbess CH3COONa — cinb,
YTBOPEHA CHIILHOIO OCHOBOIO 1 CITa0KOIO KHCIIOTOO, 32
PaxyHOK TipoJIi3y sKOI BOJHUI PO3YMH MA€ JIy)KHE
cepenosumie pH > 7, ToMy THTpyBaHHS TPOBOIATH 3
iHIUKaTopoM (GeHondpTaeiHOM

Kuca0THO-0CHOBHE TUTPYBAHHSI: HEBOJHE TUTPYBAaHHS (000amKoGuUll pieeHb)

56. Bmict Bosoru B TEpMIYHO HECTIHKUX Ipe-
raparax MOXHA BU3HAYHTH:

a) HeBOJAHMM THTPYBAHHSIM 3a METOI0M

®dimepa

b) meromom Gpomaromerpii

C) MEeToIOM IepMaHTaHATOMETpii

d) MeTomoM HiTpUTOMETPIl

€) MeToJIOM ioIoMeTpii

56. The moisture content in thermally unstable
medicine can be determined:
a) by non-aqueous titration according
to the Fischer method
b) by the method of bromatometry
c) by the method of permanganatometry
d) by the method of nitritometry
e) by the method of iodometry

Bwmict Bosoru y mpemaparax, 3a3BHyaii, BU3HaYa-
FOTh I'PaBIMETPUYHUM METOAOM HEIPSIMOI BiITOHKH.

Y TepMiYHO HECTIMKMX TMpenaparax BU3HAYCHHS
BOJIOTH HEOOXIJTHO MPOBOJUTH HEBOIHHUM TUTPYBaH-
HsM 3a MeTosioM Dimepa

57. Ilpu TUTpyBaHHI B HEBOJHHUX CEPEIOBUIIAX
SIK TATPAHTH BUKOPHCTOBYIOTh:
d) NepXJOpaTHY KHCJIOTY Ta HATpii
€TaAHOJISAT
b) HiTpaTHY KHCIOTY Ta HATpPil TiAPOKCU
C) cynbdaTHy KHCIIOTY Ta Oapiii riIpoKCHT
d) XJopuaHYy KHCIIOTY Ta Kajiif eTaHOIST
€) TepXJIOpaTHy KUCIIOTY Ta Oapiii TiapoKCH/T

57. In titration in non-aqueous media as titrants
we use:
a) perchloric acid and sodium ethylate
b) nitric acid and sodium hydroxide
c) sulphuric acid and barium hydroxide
d) hydrochloric acid and potassium ethylate
e) perchloric acid and barium hydroxide

[Ipu TUTpyBaHHI CIIOJYK OCHOBHOI'O XapaKTepy B
HEBOJIHUX CEpPEOBUINAX B SKOCTI CTaHAAPTHUX PO3-
YiHIB 4yacTo BUKOPUCTOBYIOTH 0,1 M po3unn HCIO4 y
0e3BO/IHIN areTaTHIH KHUCIOTI. BIIbIIICTh CHOMYK OC-
HOBHOTO XapaKTepy THUTPYIOTh y CEPEJIOBHIII aIeTaT-
HO1 KHCJIOTH.

SIK cTaHgapTHUN PO3YUH IIPU TUTPYBAHHI CIIOIYK
KHCJIOTHOTO XapaKTepy BUKOPUCTOBYIOTH HEOPTaHIUHI
OCHOBH, arleTaTh a0 aJKOTOJSITH IY)KHUX METaliB,
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opraHiyHi ocHOBMW. Hailiuacrimie cTaHIapTHHEMHU PO3-
ypHamd € 0,1 M po3uuHu Kamiii rigpokcuay abo Ha-
TPpid TIAPOKCHAY y CyMilli OCH3EHY 3 METaHOJIOM;
0,1 M coupToBiI pO3YMHH TETPaOYTHIAMOHIM TiAPOK-
cuny (CsHg)saNOH, a Tako, CIMpPTOBI pO3YHMHH Ha-
Tpiit a00 Kamiid TiAPOKCUIIB

AprenTomerpist (0606 ’a3Ko6uil pisenn)

58. (2017) CymapHwmii BMICT XJIOpHI-, OpoMmi-
Ta WOJIUA-10HIB B JIOCIIHKYBAHOMY PO3YHHI MO-
’KHa KUTbKICHO BU3HAUUTH 3a JIOTIOMOTOI0 TaKO-
r'O TUTPAHTY:

a) apreHTyM HiTpaty

b) warpiii Tiocynbdary

C) xauiil fuXpomary

d) warpiii HITpUTY

€) Kaiill mepMaHraHary

58. (2017) Total content of chloride-, bromide-
and iodide-ions in the solution to be investigated
can be quantitatively determined with the fol-
lowing titrant:

a) silver nitrate

b) sodium thiosulphate

c) potassium dichromate

d) sodium nitrite

e) potassium permanganate

MeTtoau apreHTOMeTpil 3aCHOBaHI Ha 3aCTOCYBaHHI
cTaHmapTHUX po3unHiB aprentym (I) HiTpary sik oca-
JDKyBaua, 1 BHKOPUCTOBYIOThCS, TOJIOBHUM YHHOM, JIJIS
KUTBKICHOTO BU3HAYEHHS TaJIOTCHII- (XJIOpHUI-, Opomis
1 Hou-10HIB), TiOI[IaHAT-10HIB 1 KaTIOHIB apPTeHTYMY:

Ag"+Hal- = AgHaly

59. (2016) IlpuroryBanmu 0,1 MOJB/IT PO3YHH
apreHTyM HITpary. YKaxiTh peUOBUHY-CTaHAApPT
JUTSL CTaHIapTH3AIlii I[bOT0 PO3YHHY:

a) KaJii xJopuj

b) oxkcanarna kuciora

C) Harpiii TeTpabopat

d) warpiii rigpokcus

€) HaTpiii OeH3oar

59. (2016) 0.1 mole/dm? silver nitrate solution
is prepared. Specify the standard substance for
standardization of this solution:

a) potassium chloride

b) oxalic acid

c) sodium tetraborate

d) sodium hydroxide

e) sodium benzoate

Apreatrym (I) HiTpar He BiANOBiZAaEe BUMOTraMm J0
CTaHJAPTHUX PEYOBUH, TOMY 3 HBOTO TOTYIOTh BTO-
PUHHUN CTaHAAPTHUW PO3YMH 3 IOAAIBIIOK MOro
cranaapTu3aiieto 3a ximigno yuctumu NaCl, KCl, abo
3a PO3YMHAMU COJIEH TOYHO B1IOMOI KOHLIEHTpAILIil:

KCI + AgNO3 = AgCl| + KNO3
NaCl + AgNOs = AgCl| + NaNOs

60. (2017) [nst BuU3HAUEHHS MAacCOBOi YaCTKH
HaTpii XJopuay B (Di310JOTITYHOMY PO3UYMHI Xi-
MiK-aHaJITHK 3aCTOCYBaB MeToa Mopa, TUTpaH-
TOM SIKOTO €:

a) apreHTyM HiTpart

b) amowiii Tiomianar

C) Harpiii TeTpabopat

d) wmepkypiii (I) HiTpaT

e) wmepkypiii (II) HiTpar

60. (2017) For determination of the sodium
chloride mass fraction in the physiological solu-
tion a chemist-analyst uses the Mohr method,
which titrant is:

a) silver nitrate

b) ammonium thiocyanate

c) sodium tetraborate

d) mercury (1) nitrate

e) mercury (Il) nitrate

Tutpautom Metoxy Mopa € 0,05 mons/mm® a6o
0,1 mons/mm? pozuna AgNO3
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61. (2017) Ilpu apreHTOMETPHYHOMY BH3HA-
YeHHI JIIKQpChKOTO TIpenapary, mo Mictuth KBr,
MeTo10M Mopa sIK iHAMKAaTOpP BUKOPHUCTOBYIOTh:

a) Kaiiii xpomar

b) depym (III) Tiomianat

C) dayopecuein

d) mypekcun

e) Tpomeomnin 00

61. (2017) For argentometric determination of the
dosage form containing KBr by the Mohr method
the following compound is used as an indicator:

a) KoCrOg

b) Fe(NCS)3

c) fluorescein

d) murexide

e) tropeolin 00

62. (2018) /[lyis BuW3HAYCHHS MAacOBOi YaCTKH
HATPIA XJIOPHUIY B 130TOHIYHOMY PO3YHHI BHUKO-
pucroBytoTh Meroa Mopa. TurpyBaHHs NpoBo-
JSTh Y IPUCYTHOCTI PO3YUHY 1HAUKATOpa:

a) kauiit xpomary

b) depoiny

C) dayopecreiny

d) awmoniii pepym (III) cynabdary

e) audeninkapbazoHy

62. (2018) For determination of the sodium
chloride mass fraction in the isotonic solution
the Mohr method is used. The titration is carried
out in the presence of the indicator solution of:

a) potassium chromate

b) ferroin

c) fluorescein

d) iron (111) ammonium sulphate

e) diphenylcarbazone

63. (2019) OOGepiTh iHAMKATOp IS apreHTOMe-
TPUYHOTO BU3HAYCHHS XJIOPHUI-IOHIB METOI0M
Mopa:

a) Kauiit xpomar

b) eosun

C) duyopecuein

d) MeTHiIOBHI YepBOHHI

e) mudeninkapbazon

63. (2019) Choose the indicator for argentomet-
ric determination of chloride-ions by the Mohr
method:

a) potassium chromate

b) diphenylcarbazone

c) eosine

d) fluorescein

e) methyl red

64. (2016) Creriaict ais KUTbKICHOTO BU3HAYEH-
Hsl XJIOPU/-IOHIB B JIIKAPCHKOMY IIpernapari BHUKO-
puctaB meroa Mopa. KiHieBy TOUKy TUTpyBaHHS
Oy1o 3adikCOBaHO 3a TOSBOIO IIETITHO-YEPBOHOTO
0caJy, 1110 YTBOPEHO TaKOO CIIOTYKOIO:

a) apreHTyM XpoMmar

b) xamiit xpomat

C) Kamiii TuxpoMar

d) aprentym xnopua

€) Kaii XJOopua

64. (2016) The specialist used the Mohr method
for quantitative determination of chloride-ions in
a medicine. The end-point of titration was fixed
by formation of the precipitate of a brick-red
colour, which is formed by the compound:

a) silver chromate

b) potassium chromate

c) potassium dichromate

d) silver chloride

e) potassium chloride

B apreHromMeTpruyHOMY METOJIi BH3HAUCHHS Tallo-
TeHIJI-10HIB 32 METOAOM Mopa SIK iHIUKATOp BUKOPHUC-
TOBYIOTH po3unH Kaiii xpomaty (K2CrOg).

V KiHLEBIH TOYIll TUTPYBAaHHS OCAJ TaJIOrE€HiiB
apreHTyMy HaOyBae LETJITHO-YePBOHOTO BIATIHKY.

[Tpu tutpyBanni Cl -ioniB 3a meromom Mopa y
npucyrtHocti CrOs>-ioHiB B IepIIy 4Yepry ocajpKy-
IOTHCS XJIOPHU/I-10HU:

Ag"+ CI- = | AgCl (6imuif)
Ks(AgCl) =1,78-10°1°
S(AgCI) = 1,2-107° monb/n

[Ticst TOBHOTO OCAKCHHSI XJIOPU/I-10HIB HAJTUIII-
KoBa kparisi po3unHy AgNQOs pearye 3 iHIUKATOPOM 1
YTBOPIOE 0Ca]l LETIITHO-4epBOHOTO KOJIbOpY AgoCrOs:

2 Ag* + CrO4> = AQ2CrO4 (uermsno-uepBonmii)
Ks(Ag2CrOs) = 2,1-10 12
S(Ag2CrO4) = 8,1-10°° moms/n

Po3unnnicte S(AgCl) MeHma 3a pO3YMHHICTH S

(Ag2CrO4), TOMY TUTPYBaHHS MOKJINBE
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65. (2017) fki aHiOHM MOXXHA BU3HAYHUTH 34
mMeToaoM Mopa?

a) xJgopua Ta 6pomia

b) wiTpat Ta amnerat

C) #omua Ta TioliaHaT

d) xpomar Ta MaHraHaT

e) dopmiat Ta HITPUT

65. (2017) Which anions can be determined by
the Mohr method?

a) chloride and bromide

b) nitrate and acetate

c) iodide and thiocyanate

d) chromate and manganate

e) formiate and nitrite

MeTtoa Mopa 3acTOCOBYIOTH ISl BU3HAUCHHS XJIO-
pua- i 6poMin-ioHiB. BusHaueHHs HOAHUII-10HIB YTPYI-
HEHO Yy 3B'SI3KY 3 iX CHIIbHOIO aJIcOpOLIi€I0 Ha MOBEPXHi
ocany Agl.

Metonom Mopa He BU3HAYaIOTh COJIi TaJIOr€HOBO-
JTHEBUX KHUCJIOT 1 CIIA0KUX OCHOB, TaK SIK iX BOJIHI PO3-
YUHU BHACJIJIOK T1/IPOJII3y MAaIOTh KUCIIE CEPEIOBUIIE

66. (2018) /[lns BuW3HAYCHHS MAacOBOi YaCTKH
HATpiil XJOpHUIy B JIKapCbKOMY Ipernapari BH-
kopuctoByroTh Meton dasHca—Xonakosa. Tur-
pYBaHHS TMPOBOIATH Yy MPHCYTHOCTI PO3YUHY
IHIUKaTOpA!

a) duayopecueiny

b) nudeninkapdbazony

C) xauiil Xxpomary

d) awmoniii pepym (III) cynabdary

e) depoiny

66. (2018) For determination of the sodium
chloride mass fraction in medicines the Fajans—
Khodakov method is used. The titration is car-
ried out in the presence of the following indica-
tor solution:

a) fluorescein

b) diphenylcarbazone

c) methyl red

d) iron (I11) ammonium sulphate

e) ferroin

67. (2015) TurpyBanus 3a meromom dDasHca—
XonakoBa 3 (hayopeclieiHOM IPOBOASTH B IHTEP-
Baii pH cepenoBumia:

67. (2015) Titration according to the Fajans—
Khodakov method with fluorescein is carried out
in the range of medium pH:

Meron ®asrca—XomgakoBa (MeToi aacopOiiHuX
1HIWKATOpIB) TPYHTYETHCS HA TPSIMOMY THUTPYBaHHI
aHIOHIB (TaJIOTEHiA-, TiOI[iaHAT-10HIB) CTaHJAAPTHUM
po3unHoM AgNQO3y NPUCYTHOCTI aICOPOIIHHUX 1HAU-
KaTopiB. AxcopOmiifHi iHIUKaTOpH — 1e ciaaldki opra-
HIYHI KUCJIOTH, K1 JUCOIIIOIOTh 32 CXEMOIO:

Hind —H" + Ind~

AHIOHU IHIUKATOPIB 37aTHI aacopOyBaTHCS TOBE-
PXHEIO0 YTBOPEHUX OCaIiB MOOIM3y TOUKH CKBIBaJICHT-
HOCTI, 10 MPU3BOJUTH 10 3MiHHM 3a0apBiE€HHS JOCIi-
JOKYBaHOI CyMIILI.

ITpu Busnauenni Cl -, Br-, I'-, SCN -ionis 3acro-

a) 7-10 a) 7-10 COBYIOTH (IyOpecleiH, TUTPYBaHHS IMPOBOJAATH MpPH
b) 1-3 b) 1-3 pH =7 —10. Y Touui KiHIs TUTpYBaHHS ocaj 3abapB-
c) 3-5 c) 3-5 JIOETHCS Y POKEBO-YEPBOHUM KOJIIP

d 5-7 d 5-7

e) 10-13 e) 10-13

68. (2016) Slkwmii iHAMKATOp 3aCTOCOBYIOTH B
meroni PasgHca—Xo/1akoBa MpU BU3HAYEHHI Ha-
Tpiil Hoaumy?

a) eo3uH

b) xamniit xpomat

C) METWIOBHIA OpaHKEBUH

d) audeninkapbazon

€) 3ami30-aMOHINHMHI raJlyH

68. (2016) Which indicator is used in the Fa-
jans—Khodakov method in determination of so-
dium iodide?

a) eosine

b) potassium chromate

c) methyl orange

d) diphenylcarbazone

e) iron (I11) ammonium sulphate

69. (2018) KinpkicHe BHW3HAYCHHS HOIUIIB 3a

69. (2018) Quantitative determination of iodides

B ocHOBI Bu3HayaHHS MacoBOi YacTKU HaTpii
Honuny metonom DasHca—X01aK0Ba JISKUTh PEaKIIis:

Nal + AgNO3 — NaNOz + Ag 1]
0ocaJl JKOBTOT'O KOJILOPY
f(Nal) =1;s=1

Bu3HadyeHHs1 TPOBOATH Yy alleTaTHOKUCIIOMY Cepe-
JIOBMILI, TOMY SIK 1HAMKATOp BUKOpUCTOBYIOTH 0,1 M
pPO3YMH HATpiil eo3WHATy. Y TOYIll E€KBiBaJIEHTHOCTI
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merogoM DasiHca MPOBOATH 3 afACOPOLIHHIUMHU
iHauKaTopamMu. SIK Takuid 1HIUKATOp MOXKHA
3aCTOCOBYBATH:

a) eo3MH

b) denondrancin

C) METWJIOBHIA OpaHKEBUI

d) nudeninamin

€) Mypekcua

by the Fajans method is carried out with adsorp-
tion indicators. The following compound is used
as an indicator:

a) eosine

b) phenolphthalein

c) methyl orange

d) diphenylamine

e) murexide

3a6apBJ'IeHH$I ocany 3MIHIOETHCS 3 JKOBTOI'O Ha POXKEBE

70. (2015) Skuii craHgapTHHE po34dH (THT-
paHT) BUKOPUCTOBYIOTH y MeToai Donbrapaa 3a
CIOCOOOM MPSMOTO TUTPYBAHHS?

a) aMoHiii poaaHixy

b) warpiii x0puIy

C) apreHTyM HiTpaTy

d) xaumiii xpomary

€) Kauiil fuxpomary

70. (2015) Specify what standard solution (ti-
trant) is used in the Volgard method (the way of
direct titration):

a) ammonium thiocyanate

b) sodium chloride

c) silver nitrate

d) potassium chromate

e) potassium dichromate

Y meroai ®onprapaa 3a crocodoM MpsIMOTO THT-
pPYBaHHSI BUKOPUCTOBYIOTh CTaHIAPTHUN PO3UYMH aMO-
Hilt (kamiit) Tiouianaty (NH4SCN, KSCN). Llum cno-
co0OM BU3HAYAIOTh:
— ¢piOio y cmiaBax (HONEPEIHHO PO3UYMHHUBIIN
HOro TOYHY HaBaXkKy B HITPaTHIM KUCIIOTI);

— BMICT KaTiOHIB apreHTyMy Yy KOJIOITHHUX PO3YH-
Hax;

— KOHIEeHTpalito coser mepkypito (1)

71. (2014) [Ins Bu3HAuUEHHS MAacOBOi YacTKH
HaTpii XJIOpUAY BUKOPUCTOBYIOTH MeTo] Dob-
rapna. Ha3eiTe TUTpaHT METOAY:

a) amoHii TiomiaHat

b) wmepkypiii (I) HiTpar

C) Hatpiii Terpabopar

d) wepkypiii (II) HiTpar

€) HaTpiii riapOoKCH

71. (2014) The Volgard method is used to de-
termine the sodium chloride mass fraction. Call
the titrant of the method:

a) ammonium thiocyanate

b) mercury (1) nitrate

c) sodium tetraborate

d) mercury (I1) nitrate

e) sodium hydroxide

72. (2019) Sxi pobovi po3unHH (TUTPAHTH) BHU-
KOPUCTOBYIOTh y METOJIl OCa/DKyBaJbHOTO THT-
pyBaHHs, 010 HAa3UBaOTh MeToAoM Domberapaa?

a) AgNOsiNH4SCN

b) KMnO4iKBrOs

c) H2S04iNaOH

d) NaxS203iI2

e) HCIOs1 KOH

72. (2019) Which process solutions (titrants) are
used in the method of precipitation titration — in
the Volgard method?

a) AgNOsand NHsSCN

b) KMnO; and KBrO3

c) H2SO4and NaOH

d) NazS,03 and I,

e) HCIO4 and KOH

Meton ®donbrapnia (3BOpOTHE TUTPYBAHHS) MEPEI-
0auae BUKOPUCTAHHS JBOX THUTPAHTIB, OJUH 3 SKUX
nomaroTh y Hammmky (po3unH AgNO3). 3amumiox
NepuIoro TUTPaHTy, SKUH He IMpopearyBaB 3 JOCHI-
JDKYBAHOIO PEUYOBHHOIO, THTPYIOTH JPYTUM THTPAHTOM
— pozunHoM NH4NCS (abo KNCS). Meton 3actoco-
BYIOTh JIJIsl BU3HAUEHHS TaJOreH1/1-10H1B:

Hal™ + AgNOs(namn.) — AgHal| + NO3~
AgNO3(3a1.)+ NH4NCS— AgNCS{+ NHsNO3
f(Hal") =1;s=1

B Touti exBiBaJIEHTHOCTI HAJIUIIIKOBA KpPAIs TH-
tpanty NH4NCS pearye 3 iHIUKaTOpOM — pPO3YHHOM
3amizoamoHiitHoro ramyny NH4Fe(S0s)2-12H0 3
YTBOPEHHSIM PO3YNHHOI y BOJII KOMIUIEKCHOI CIIOTYKH:

Fe* + 3NCS™ ~— [Fe(NCS)s3]
PO34YMH HaJ 0cajioM HaOyBa€e 4epBOHOTO 3a0apBICHHS
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73. (2015) B meroxi TiomiaHaTOMETpPii BUKOPH-
CTOBYIOTb BTOPMHHMM CTaHAAPTHHUH PO3YMH Ka-
T TioliaHaTy, SAKUH CTaHIAPTH3YIOTh 3a CTaH-
JApTHUM PO3UYHUHOM:

a) apreHTyM HiTparty

b) xmopuaHoOi KHCIOTH

C) cynbhaTHOI KHCIOTH

d) depym (II) cynsdary

e) xympym (II) HiTpary

73. (2015) In the method of thiocyanatometry
the secondary standard solution of potassium
thiocyanate is used,; it is standardized against the
standard solution of:

a) silver nitrate

b) hydrochloric acid

c) sulphuric acid

d) iron (II) sulphate

e) copper (II) nitrate

Kamiii TiomiaHat HE € CTaHAAPTHOK PEUOBHHOIO,
TOMY THUTPAaHT METOAY TiOI[laHATOMETpii, PO3YHH
KNCS, rotytoTs sIKk BTOpUHHUI CTaHAAPTHUH PO3YMH,
TOYHY KOHIIEHTPAIIIFO SKOTO BCTAHOBIIIOKOTH 32 PO3YH-
HoM apreHTyM HiTpary (AgNO3) BioMOi KOHIIEHTpAITii:

KNCS + AgNO3~— AgNCS{ + KNO3
(6imuit ocam)

Fe3* + 3 NCS™ — [Fe(NCS)3]
YCPBOHC 336apBJ'IeHH$I PO3UHMHY HaZl 0CaOM

74. (2018) 3amizo-aMOHIHHUHN ranyH sK 1HAWKA-
TOpP BUKOPUCTOBYIOTh B:

a) aprenTomerpii, Merox ®oJibrapaa

b) aummumerpii

C) apredromerpii, MmeToa Mopa

d) ankamimerpii

€) KOMIUIEKCOHOMETpIi

74. (2018) Iron (I111) ammonium sulphate as an
indicator is used:
a) in argentometry, the Volgard method
b) inacidimetry
c) inargentometry, the Mohr method
d) inalkalimetry
e) in complexonometry

75. (2015) [lns BuW3HAYCHHS MAacOBOi YaCTKH
apreHTyM HITpaTy B JIIKapCbKOMY Ipernapari
BUKOPHCTOBYIOTh CHOCIO HPSIMOTO THUTPYBaHHS
3a MeToioM Dosbrapaa. TUTpyBaHHS MPOBOASATH
y IPUCYTHOCTI PO3YHHY 1HIHKATOPA:

a) amoniii ¢pepym (III) cynsdarty

b) xamiit xpomaty

C) duyopecueiny

d) nmudeninkapdbazony

€) eo3uHy

75. (2015) To determine the percentage of
AgNQO3 in the medicine the method of direct
titration by Volgard is used. Titration is carried
out in the presence of the indicator solution:

a) NH4[Fe(SO4).]-12H0

b) KzCrO4

c) fluorescein

d) diphenylcarbazone

e) eosin

BusHnaueHHs coneil apreHTyMmy IpHu TUTPYBaHHI PO-
34MHOM aMOHIH TiOIliaHATy MPOBOMISTH Y MPUCYTHOCTI
ingukatopa — amoHi ¢depym (III) cynbdary
(NH2)Fe(SO4)2 a6o NH4[Fe(S0a)2]-12H20 (3amizoa-
MOHIHWKA TamyH). CTaHAapTHUI PO3YMH aMOHIN Tio-
[iaHaTy pearye y Hepuly 4epry 3 iOHaMH apreHTyMy,
YTBOPIOIOYN MaJIOPO3UMHHY CIIOJIYKY :

Ag"+NCS™ — AgNCS{
Ks (AgNCS) = 1,1-102

[Ticyst MOBHOTO OCaKEHHsT Ag'- 10HIB HaUIUIIKO-
Ba Kparuls THTpaHTy pearye 3 ionamu Fe ' i poszumn
HaJT 0caZioM 3a0apBITIOETHCS Y YUEPBOHUH KOJIp:

Fe3* + 3 NCS™ — [Fe(NCS)3]
Kieem=4-1072

76. (2016) Slkuit aHamiTHUHKUN eeKT crocTepi-
raroTh NpHu (iKCyBaHHI KiHIIEBOi TOYKH THUTPY-
BaHHs y Metoi Ponprapaa?

a) 3a0apBJIeHHSI PO3YHHY Y YePBOHMIT KOJIip
b) yrBOpeHHs ocany Oyporo Koibopy

C) YTBOPEHHsI 0Cay YepPBOHOTO KOJIBOPY

d) 3a0apBieHHS PO3UYKMHY Y KOBTHI KOJIp

€) YTBOPEHHsI 0Cay JKOBTOTO KOJIbOPY

76. (2016) Specify what analytical effect is ob-
served when fixing the end-point of titration in
the Volgard method:

a) colouration of the solution in red

b) formation of a brown precipitate

c) formation of a red precipitate

d) colouration of the solution in yellow

e) formation of a yellow precipitate

[Tpu dikcyBaHHS TOUKH KiHIS TUTPYBAHHS Y METO-
11 @onprapa CrocTepiraeTbes 3a0apBICHHS POZUHHY
HaJl 0CaJIOM y YEPBOHUI KOJIIp 32 paXyHOK YTBOPEHHS
BOJIOPO3YMHHUX 3a0apBIeHUX KOMIUIEKCHHX 10HIB
pisnoro ckmany [Fe(SCN)]?*, [Fe(SCN)2]*, [Fe(SCN)s]
.. [Fe(SCN)6]*~ 3a piBHAHHAM peaxii:

Fe3* + 3 NCS™ — [Fe(NCS)3]
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AprenTomerpist (0ooamkoeuii pieens)

77. JocmimkyBana cymim mictuth Cl -, Br- ta
["-ionu B exBiMOJIIpHUX KiTbKOCTsAX. [TocmimoB-
HICTh YTBOPEHHS OCaJiB NPU apreHTOMETPHY-
HOMY TUTPYBaHH1 Oy/ie BU3HAYATHCS:
a) A00YTKOM PO3YMHHOCTI BiINOBiTHUX
rajoreHigis cpioJa
b) BeNMMYMHOIO peAOKC-TIOTEHINATIIB
C) BUOOPOM CcHOCOOY THUTPYBaHHS —
TPSIMAM YU 3BOPOTHUM
d) BETMYMHOIO PYXJIHBOCTI BiAMOBIIHHX
aHIOHIB
€) 1OHHOIO CHUJIOIO PO3YHHY

77. The mixture to be analysed contains Cl -,
Br- and I-ions in equimolar quantities. The
sequence of precipitates formation in argen-
tometric titration will be determined by:
a) the solubility products of the respec-
tive silver halogenides
b) the value of redox-potentials
c) the choice of titration way — direct or
back
d) the mobility values of the respective an-
ions
e) the ionic strength of the solution

[TocninoBHICTE YyTBOPEHHS OCaliB MPU apreHTOME-
TPUYHOMY THUTPYBAaHHI BHU3HAYAETHCS JOOYTKOM PpO3-
YUHHOCTI BIJMIOBITHUX TaJIOTCHIIB:

Ag"+ClI-— AgCl] KL=1,78-1071°
Ag"+Br — AgBr| K=4,90-10"1
Agt+ - — Agl| K =9,98-107
VY mepury uyepry OcCaKyroThecs |-i0oHH, TOMY mIO
ocan Agl| mae HaliMeHIlIe 3HaYeHHs JOOYTKY PO3YMH-

Hocti. Hactymaumu ocamkytotsest Br-ionn, ocranHi-
mu Cl -ioHH:

KL(Agl) < KSL(AgBr) < KL(AgCl)

78. T'amoreHii-ioHM B JIIKApCHKUX 3ac00ax BU-
3HAYalOTh METOJOM THTPYBaHHS, B OCHOBI SIKOT'O
JIKUTH PEaKIis:

a) ocaJKeHHs

b) oxucHenus

C) BiJHOBJICHHS

d) weiiTpamizarii

€) KOMIUIEKCOYTBOPCHHSI

78. Halogenide-ions in medicines are deter-
mined by the titration method, the basic reaction
of which is:

a) precipitation

b) oxidation

c) reduction

d) neutralization

e) substitution

["anoreHig-ioHM BHU3HAYAIOTh METOJAMU OCAKyBa-
JHHOTO TUTPYBAHHS, B OCHOBI SKMX JIGKaTh pPEaKIii
ocapkeHHs. MOXXyTh OyTH BUKOPUCTaHI apreHTOMETpist
1 MepKypoMeTpisi. MeTou apreHToMeTpii 3aCHOBaH1 Ha
3aCTOCYBaHHI CTaHJAPTHUX PO3YMHIB apreHTyM HITpa-
Ty, sIK ocaukyBada: Ag* + Hal- = AgHald

MepkypoMeTpU4HHI METOJI aHalli3y 3aCHOBAaHO Ha
peaxuisix OCaJKEHHs I'aJOTe€HI1-10HIB COJSIMH MEpPKY-

piro (I): Hgo?* + 2 Hal- = HgHalpl

79. SIkmii aHANMITUYHUN eQEeKT CIOCTepiraroTh
npu ¢iKCyBaHHI KIHIEBOI TOYKM TUTPYBaHHS y
meTtoai Mopa?
d) YTBOPEHHSI OCaay LErJIsSIHO-4ePBOHOTO
KOJIbOpPY
b) 3abapBieHHS pO3UMHY Y YEPBOHHIA KOJIp
C) 3a0apBiCHHS PO3YMHY Y )KOBTHH KOJIip
d) yrBOpeHHs ocany 0i7T0TO KOIBOPY
€) YTBOpEHHS 0CaJy KOBTOT'O KOJIbOPY

79. Specify what analytical effect is observed
when fixing the end-point of titration in the
Mohr method:

a) formation of the precipitate of a brick-

red colour

b) colouration of the solution in red

c) colouration of the solution in yellow

d) formation of a white precipitate

e) formation of a yellow precipitate

[Tpu TuTpyBaHHi 3a MeTogoM Mopa SIK 1HIUKAaTOp
BUKOPUCTOBYIOTh PO3YMH KaJliii XpoMary:

Hal + AgNOs — AgHal | + NO3~
2 AgN03 + KoCrO4 — 2 KNO3 + Agzcl’O4l

[Tpu tpoMy y TOYIII KiHIII TUTPYBAHHS CIIOCTEpira-
€TbCS BUNIA/IIHHS 0CA1y LIETJITHO-YEPBOHOTO KOJIbOPY
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80. IIpu BU3HaAYEHHI HATPIA XJIOPHIY 3a METO-
noM Dosbrapaa 3aCTOCOBYIOTh TaKi METOIH:
a) 3BOPOTHE THTPYBAHHS, AapreHTOMeETPist
b) mnpsime THTpyBaHHS, apreHTOMETPIist
C) TUTPYBaHHS 3aMiCHUKA
d) 3BOpPOTHE THTPYBaHHS, MEPKYPUMETPis
e) mpsMe TUTPYBaHHS, MEPKypPHMETPist

80. In determination of sodium chloride by the
Volgard method we use:

a) back titration, argentometry

b) direct titration, argentometry

C) substitution titration

d) back titration, mercurimetry

e) direct titration, mercurimetry

Meton ®@onbrapaa (3BOpOTHE TUTPYBaHHS) TIEPeE-
0auae BUKOPUCTAHHS JBOX THTPAHTIB, OJUH 3 SKUX
noMar0Th 'y HammmKky (po3unH AgNQO3). 3amumiox
MEPIIOT0 THTPAHTY, KU HE TMpopearyBaB 3 JIOCIi-
JKYBAaHOIO PEYOBUHOIO, TUTPYIOTH JPYTUM TUTPAHTOM
— po3zunHoM NH4NCS (abo KNCS). Meton 3actoco-
BYIOTb JIJIsl BU3HAYCHHS TaJIOTCHI/1-10HIB:

Hal™ + AgNOs(namumok) — AgHal| + NOs™,

AgNOs(zanumox) + NHsNCS— AgNCS{+ NHsNO3
f(Hal)=1;s=1

MepkypomeTpist (0606 ’a3x06uit pigens)

81. (2017) TuTpanToM MEPKYpPOMETPUIHOTO
METOLY €:

a) 0,1 moun/x pozunn Hgo(NO3),

b) 0,1 monb/n pozurn NaNO;

c) 0,1 monb/n po3unt AgNO3

d) 0,1 monb/a pozura KSCN

e) 0,1 monb/n po3una NH4SCN

81. (2017) The titrant of the method of mercu-
rometry is:

a) 0.1 mole/dm3® Hg2(NOs3)2 solution

b) 0.1 mole/dm® NaNO; solution

¢) 0.1 mole/dm® AgNOs solution

d) 0.1 mole/dm® KSCN solution

e) 0.1 mole/dm® NH4SCN solution

Turpantom meroxy mepkypomerpii € 0,1 M pos-
yrd Hgo(NO3)2 y po3BesieHiii HiTpaTHIA KUCIOTI. Po3-
YMH BTOPWMHHOI CTaHmapTu3amii — coii mepkypioo (I)
HECTIMKI, MICTATh JOMIIIKH Hg2+- ioniB. Ilepen craH-
JapTU3alli€l0 TUTPAHT BUTPUMYIOTH HaJl METaTI4HOIO
PTYTTIO IPOTSTOM JOOU:

H92+ + Hg . H922+

82. (2017) Ilpm MepKypOMETPHUUYHOMY THUTpPY-
BaHHI TajJOreH1/I-10HIB y MPUCYTHOCTI AUQEH1I-
KapOa30Hy B KIiHIIEBIM TOYIl TUTPYBaHHsS CHO-
CTEpITaeThCSI YTBOPEHHS 0CAY TaKOTO KOJIBOPY:

a) cuHii

b) uepBoHuit

C) 3eleHui

d) xoBTHIi

€) KOpHYHEBHH

82. (2017) In the case of mercurometric titration
of halogenide-ions in the presence of diphenyl-
carbazone forming the precipitate is observed at
the end-point of titration. This precipitate is col-
oured:

a) blue
b) red

C) green
d) yellow
e) brown

Po3unn nideninkapbazony (1% pozuun B 95%
€TaHOJ1) BUKOPHUCTOBYIOTH SIK IHJUKAaTOp B METOjl
Mepkypometpii. [lis iHIuKaTopa 3acHOBaHa Ha TOMY,
IO IIICJIS IIOBHOTO OCAKEHHS TaJIOre€HII-10HIB Hal-
JIMILIKOBA KPaIusl TUTPAHTY YTBOPIOE 3 AideHinkapOa-
30HOM a00 0caJ CHHBOTO KOJbOPY (HEHWTpaspbHEe abo
cIabKOKHCIIE cepeioBulle), abo pO3YHH CHHBOTO KO-
aeopy (B cepeaosuiini 6M HNO3).

[TepeBaroro BukOpHcTaHHsS AideHiIKapOa3oHa €
MOJKJIMBICTh THTPYBaHHS B CHJIBHOKHCIIOMY CEpelo-
BUIIll, B 3a0apBiieHNX a00 MYTHUX PO3YMHAX, & TAKOX
MOJKJIMBICTh 3BOPOTHOTO TUTPYBAHHS
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MepkypomeTtpist (0odamkosuii pieenn)

83. OO0epiTh cTaHIAPTHY PEUOBUHY ISl CTaH/IA-
pru3auii npuroroBaHoro Tutpanty Hga(NO3)2:

a) NaCl
b) KHCOs;
c) MgCOs

d) n-amiHoOeH30aTHA KHCIIOTA
e) HyCiH404

83. Choose the standard substance for standard-
ization of the titrant prepared — Hg2(NOs)2:

a) NaCl
b) KHCO3;
c) MgCOs3

d) p-aminobenzoic acid
e) HyCsH4O4

Cranpaptusyiorh tuTpanT HQ@2(NO3z)2 3a x.u.
NaCl, KCl, a6o 3a ix cTaHIapTHUMH PO3UYUHAMHU:

Hg2(NO3)2 + 2 NaCl — HgCl2| +2 KNOs

Inaukarop — po3unH nudeniikapOa3oHy

84. Po3uun [Fe(NCS)3] BHKOPUCTOBYIOTH SIK
IHIUKATOP B METOII:

a) MepKypomerpii

b) donerapaa

C) TpHIOHOMETPIl

d) #oaxmopumerpii

e) dasnca—Xomakosa

84. The solution of [Fe(NCS)s] is used as an
indicator in:

a) mercurometry

b) the Volgard method

c) trilonometry

d) iodochlorimetry

e) the Fajans—Khodakov method

®epym (III) Tiomianar [Fe(SCN)3] BukopHcTOBY-
I0Th SK IHIWKATOp B MEPKYPOMETPUYHOMY METOJi
anamizy. Jlig iHAMKaTOpa 3aCHOBAHA HA TOMY, IO IIiC-
JI. OCaQ/KCHHSI TaJIOTCHII-10HIB Y PO3YMHI 3'SBIISETHCS
nagmmok Hgy?*-iowis, siki pearyrots 3 SCN -ioHamu.
Po3unH 3HE0apBIIOETHCS:

3 Hgo?* + 2 [Fe(NCS)s] — 3 [Hga(NCS)2] + 2 Fe®*

Mepkypumerpist (0006 °a3K06uit pigens)

85. (2017) IIpu BU3HAYCHHI XJIOPUIIB y MTUTHIN
BOJIl 3aCTOCOBYIOTh METOJI MepKypumerpii. Sk
TUTPAHT BUKOPUCTOBYIOTb PO3YHH:

a) Hg(N03)2

b) ng(NC)g)z

C) HgC|2
d) HgSO,
E) H92C|2

85. (2017) In determination of chlorides in
drinking water the method of mercurimetry is
used. As a titrant the following solution is used:
a) Hg(N03)2
b) ng(N03)2

c) HgCl,
d) HgSO4
E) Hg2C|2

MepKypuUMETpUIHUN METOJT aHaji3y 3aCHOBAHUU
Ha YTBOPEHHi KoMmIIekcHuX cronyk Hg?* 3 meoprawi-
yaumu miragaamu (C17, Bro, I” Tomo). [Ipu Bu3HaueHH1
XJIOPHUIIB Y TIUTHIN BOMI TIpoOy, 10 aHATI3yIOTh, Mij-
KHUCIIIOIOTh po34yMHOM HiTpaTtHOi kuciotd HNOs, mo-
Ja0Th 1HAUKATOp nudeHinkap6azoH 1 TutpyoTs 0,1 M
pozurnoM Hg(NO3)2:

2 CI" + Hg(NO3)2 — [HgCl2] + 2 NOs~

86. (2019) IIpu mpoBeneHHI TUTPHUMETPUIHOTO
BU3HAYCHHS PEYOBHH METOJIOM MEPKYPUMETPH-
YHOTO THUTPYBaHHS SIK 1HIUKATOpP MOXKHA BHKO-
PHCTOBYBATH:

a) nudeninkapdoazug

b) xamiit xpomat

C) epioxpom yopHuid T

d) xpoxmanb

e) Tpomeomin 00

86. (2019) When carrying out titrimetric deter-
mination of the substances by the method of
mercurimetry the following compound can be
used as an indicator:

a) diphenylcarbazide

b) potassium chromate

c) eriochrome black T

d) starch

e) tropeolin 00

[Tpu MepKypUMETPUYHUX BH3HAYCHHSX SK 1HJIUKA-
TOp BUKOPHUCTOBYIOTH AudeHnKapOazua. Y Todil KiH-
1 TUTPYBAHHS HAJJIMIIKOBA KpaIlis pearye 3 iHauKa-
TOPOM. YTBOPIOETHCS KOMIUIEKCHA CITOJyKa CHHBOTO
KOJIbOPY
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87. (2018) Slkwmii iHAMKATOP BHKOPHCTOBYIOTH
JUTSl BU3HAYEHHsI KiHIIEBOI TOYKHM THTPYBAaHHS B
MEPKYpPUMETPIi?

a) TiomianaTHUii kommiekc gepymy (I111)

b) dayopecuein

C) €eo3uH

d) mypekcun

e) Kauiil xpomar

87. (2018) What indicator is used for fixing the
end-point of mercurimetric titration?

a) thiocyanate complexes of iron (I111)

b) fluorescein

c) eosin

d) murexide

e) potassium chromate

[Ipu MepKypuMeTpuYHOMY BH3HA4YCHHI TioIliaHaT-
10HIB TUTPYBaHHS TPOBOASTH y MPUCYTHOCTI COJEH
depymy (IIT). ITpu upomy ionn Hg?* 3B's3yrors NCS -
10HU y CTiliKkuii 6e30apBHUI KOMILIEKC:

2 NCS™ + Hg** = [Hg(NCS).]

KinneBy Touky TuUTpyBaHHS (IKCYIOTh 3a 3HHUK-
HEHHSM  YEepBOHOTO  3a0apBIEHHS  KOMILIEKCY
[Fe(NCS)s], yrBopenoro ionamu imgukaropa (Fe**) 3
ionamu NCS'. B Touni KiHIIS TUTPYBaHHS PO3YUH 3HE-
OapBIIFOETHCS.

3 Hg?" + 2 [Fe(NCS)3] — 3 [Hg(NCS)] + 2 Fe?*

88. (2015) Ilpu mpuroTyBaHHI TUTPAHTY METO-
Iy MEPKYpPHMETpPil — pO3YHHY COJIi MEPKYpiro
(II) — nns mpurHideHHs ii TiAPOMI3Y 0AAIOTH
TaKy KHCJIOTY:

a) miTpaTrHa

b) xmopunna

€) doctharna

d) cynasdarHa

€) amerarHa

88. (2015) When preparing the titrant of the
method of mercurimetry — the solution of mercu-
ry (I) salt — the following acid is added to sup-
press the hydrolysis:

a) nitric

b) hydrochloric

c) phosphoric

d) sulphuric

e) acetic

[Tpu mpuroryBaHHI TUTpaHTa METOY MEPKypHMeE-
Tpii — po3umHy Mmepkypiii (II) mHiTpary — HaBaxKy
Hg(NO3)2 po34uHAIOTh Y KOHIEHTPOBaHIM HITpaTHIii
KHCIIOTI (3 METOIO 3armo0iraHHs Tiapoi3y) i J0Jar0Th
HeoOXiHy  KimbKicTh  Boxu.  Hampukman, Ha
1 om® poszumay Hg(NOs)2 mogatots 20 em® 6 M posun-
HY KHUCJIOTH HITPAaTHOL

Mepxkypumerpisi (dooamkosuii pigens)

89. VkaxiTh CTaHTapTHY PEYOBHHY JUISI CTaH-
JapTH3allil TUTPAHTY B METO/11 MEPKYPUMETPIi:

89. Specify the standard substances for stand-
ardization of the titrant in the method of mercu-

TuTpanT MeTONy MEpKypuUMeTpli — PO3YHH
Hg(NOz3)2 — TOTYIOTh sSIK BTOPHHHHN CTaHIAPTHHIA

a) KCl rimetry: PO3YMH 3 MOJAJIBIIOI0 CTaHJAPTU3ALIIEI0 32 CTAaHIAPT-
b) Nal a) KCl HUMHU pPEUOBHHAMH — Kamiil xjopuaom abo Harpiit
c) KBr b) Nal XJIopuaoM, abo 3a CTaHZAPTHUM pPO3YMHOM AaMOHIH
d) NaBr c) KBr TioIliaHaTy
e) Ki d) NaBr

e) Ki
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Kommiekconomerpist (0606 °a3xoeuii pieens)

90. (2019) Mns crammapTH3ailii TUTPOBAHOTO
PO3YKHY TPUJIOHY B BHKOPHCTOBYIOTH CTaHaap-

90. (2019) For standardization of the titrant solu-
tion of Trilon B we use the standard solution of:

JunatpieBa ClIb erunengiamin-N,N,N’ N’-
TeTpaaneTaTHOl KUciIoTu (TpuioH b) — rirpockonivHa,

THUH PO3UYUH: a) zinc sulphate TOMY 3 HEi FOTYIOTh BTOPUHHUI CTaHJApTHHUI PO3UMH,
a) UHUHK cyJb(ary b) sodium tetraborate a TIOTIM BCTAHOBJIIOIOTh HOTO TOYHY KOHIICHTPAIIIO 32
b) matpiii Terpabopary c) sodium chloride CTaHJAPTHUMH PEUYOBHHAMHU a00 CTaHIAPTHUMH PO3-
C) HaTpiil XJOPHIY d) potassium dichromate yrHaMHU OUHK cynbdaty (ZnSO4) abo marHiii cynbpa-
d) xauniii nuxpomary e) oxalicacid Ty (MgSOs)
€) OKcaJaTHOI KHCIIOTH

91. (2016) Ilpu BU3HAYCHHI 3arajJbHOT TBEPAOC-
Ti BOAM JTAOOPAHT 3aCTOCOBYE 1HAMKATOP €pioX-
pom dopHui T. SIkuM MeTOAOM NPOBOAMIIOCA
BU3HAYECHHS?

d) KOMILIEKCOHOMETPist a) complexonometry
b) aprenromerpis b) argentometry

C) TepMaHraHATOMETpis C) permanganatometry
d) OGpomaromerpis d) bromatometry

€) XpoMaToMeTpis e) chromatometry

91. (2016) In determination of the total hardness
of water a laboratory assistant uses eriochrome
black T as an indicator. Specify by which meth-
od the determination is carried out:

92. (2019) B maboparopisix pisHOTO MPOdiIo
JUIsl BU3HAUEHH1 3arajlbHOI TBEPJOCTI MHUTHOI
BOJIU BUKOPUCTOBYIOTh METO/:

92. (2019) In laboratories of different profiles
for determining the total hardness of drinking
water the following method is used:

3arajgpHa TBEPIICTh BOJU OOYMOBJICHA IPUCYTHIC-
TIO KaTiOHIB KaJIbIIIFO 1 MarHiro, cymMapHa KOHIIEHTpa-
i SKUX BU3HAYAETHCA KOMIUIEKCOHOMETpUYHO. B
OCHOBI BHU3HAYEHHS JIC)KUTh PEAKIisl YTBOPEHHS KOM-
miekcy coneit Mg?* i Ca?* 3 posunnoM Tpunony b:

Ca* + Hol2 [Cal]> +2 H*
Mg?* + Hal2" [MgL]Z +2 H*

Jnst pikcyBaHHS TOUKM KIHLS TUTPYBAaHHS BHKO-
PHCTOBYIOTh METAJIOXPOMHHUI 1HIAMKATOp epioXpoM
yopHuil T, TUTpyBaHHA BUKOHYIOTh Y HPUCYTHOCTI

—
~

—
~

a) KOMILIEKCOHOMETpii a) complexonometry aMOH1a4HOro Oy()epHOro pO3UNHY
b) ocamkenus b) precipitation

C) okcuauMeTpii c) oxidimetry

d) ammmumerpii d) acidimetry

e) amkamimMerpii e) alkalimetry

93. (2018) Sky cmomyky mOIArOTh MpU BU3HA-
YEHHI KaTIOHIB KaJbIlII0 3 1HJAUKATOPOM MYpPEK-
CUJIOM 17151 cTBOpeHHst pH > 127

93. (2018) Which compound is added with the
indicator of murexide when determining calci-
um-cations to reach pH > 12?

[HMKaTOP MYPEKCHT 3aCTOCOBYIOTh Y KOMILIEKCO-
HOMETPUYHOMY BH3HaueHHi ioHiB Ca?* y mpucyrHoCTi
ionie Mg?* — B okpeMy Hpo6y JOCIiIKYBAaHOTO PO3-

a) Harpiii rizpoxkcua a) sodium hydroxide ynHy nonarTh pozunH NaOH (pH>12), ingukatopuy
b) auerarnmii OydepHuii po3unH b) acetate buffer solution CYMIII MYPEKCHIY JI0 pPO’KEBOro 3abapBlIeHHS 1 MOBI-
C) ypoOTpoIliH C) urotropine JBHO TUTPYIOTh CTAHIAPTHUM po3unHOM Tpuiony b
d) amoniaynuii OyhepHuUil po3unH d) ammonia buffer solution 710 (h10JIETOBOTO KOJIbOPY
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e)

aMOHIH T1IPOKCHU]T

e) ammonium hydroxide

Kommuiekconomerpist (dodamkosuit pisens)

94. MetonoM mpsMOi KOMIUIEKCOHOMETpIi BH-
3HAYAIOTh KOHIIEHTPAIIIIO:

94. By the method of direct complexonometry
we determine the concentration of:

VY MeToai npsAMOro KOMIUIEKCOHOMETPHYHOTO THUT-
pYBaHHS JOCIIIKyBaHI 10HH y MPUCYTHOCTI METalOX-

a) KartioHiB MeTaJIiB a) cations of metals pOMHOTrO iHIMKaTopa i 0y(hepHOTro pO3UuHY TUTPYIOTh
b) aHiOHIB CHJIBHUX KUCIIOT b) anions of strong acids po3unHOM TpusioHy b. MOXIMBO BU3HAYUTH KOHIICHT-
C) auioHiB CIAOKUX KUCIIOT c) anions of weak acids pamiro ioniB Cu?*, Co?*, Pb?*, Ni?*, Zn?*, Fe3*, AP,
d) rigpoxcua-ioHiB d) hydroxide-ions Ba%*, Cr¥, Ca?*, Mg?* Tomo

€) 1OHIB riporeHy e) hydrogen-ions

95. TutpaHT METOJy KOMILIEKCOHOMETPii — po-
34MH TPWIOHY b — yTBOpIOE 3 KaTioHamu MeTa-
JB HE3aJEeKHO BiJ X BAJICHTHOCTI KOMIUIEKCHI
CIOJTYKH Y MOJIIPHOMY CITiBB1JHOIICHHI:

95. The titrant of the method of complexonome-
try — Trilon B solution — forms complex com-
pounds with cations of metals regardless of the
value of the cation charge with the stoichio-

VY BCiX BHIIaKaX, HE3JICKHO BiJl BEIMUMHH 3aPSTy
KaTiOHiB, BIIOYBAIOThCS peakilii 3 TpujioHoM b y crexi-
OMETpUYHOMY criBBiHOMIEHH] 1:1. CxemMaTnaHo peak-
il YTBOPEHHS KOMIUIEKCHHMX CIIOJIYK 3 KaTiOHaMH, IO

a) 11 metric ratio of: MalOTh Pi3HUH 3apsi MOKHA MIPEICTABUTH Y BUTJISII:
b) 1:3 a) 1:1 2- 4 2+ =—> -4 +
0 122 b) 1:3 HoL + Me . [MeL]* +2H
d) 2:1 c) 1:2 HoL2 + Me® = [Mel] +2 H*
e) 3:1 d) 2:1 HZLZ— + Me*t — [Mel_] +2H*
e) 31

96. IMpurorysamu 0,05 MOJB/TT PO3UHH TPUIIOHY
b. BkaxiTh pe4oBUHY-CTaHJAPT JUIsl CTAaHJApTH-
3a11ii 1bOTO PO3YHHY:

a) UHHK MeTaJiYHMii
b) watpiit TeTpabopar
C) HaTpiil TiAPOKCU
d) oxcamaTHa KHCIOTA
e) Kamiit Tuxpomat

96. 0.05 mole/dm?® solution of Trilon B is pre-
pared. Specify the standard substance for stand-
ardization of this solution:

a) metallic zinc

b) sodium tetraborate

c) sodium hydroxide

d) oxalic acid

e) potassium dichromate

[Ipu crangapTuzanii TUTPAHTYy 3a METaJIIYHUM
[IUHKOM HaBa)KKy PO3UMHSAIOTH Y CYIb(aTHIN KUCIIOTI:

Zn + H2SO4 — ZnSO4 + H2?

Jlo po3uuny ZnSO4 oatoTh aMoHiauHUK Oydep-
HUN pO3YMH, IHAMKATOPHY CYMIII €plOXPOMY YOPHOTO
T 1 TuTpyIOTH po3unHOM TpuioHy b 10 nepexoxny ¢io-
JIETOBOTO 3a0apBIICHHS y SICKPABO-CHHE:

Zn?* + Hol> —[ZnL]* +2H*s=1

97. VYkaxiTh CTaHJApTHI PSUYOBHHU YIS CTaHIAp-
TU3AaIlii TUTPAHTY B METO/1i KOMILUIEKCOHOMETPII:

97. Specify the standard substances for titrant
standardization in the method of complexonometry:

TouHy KOHIEHTpALII0 TUTPAHTY METO/1y KOMILJIEK-
COHOMETpii (TpuioH b) BCTAaHOBIIOIOTH 3a CTaHAAPT-

a) CaCOs a) CaCOs HOIO PEUOBHMHOIO — Kabliiii kapoonatom CaCOz:
b) KI b) KI 2+ 4 2- 2- 4 +
¢) CaCl, ¢) CaCl, Ca HaL [Cal] 2H
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d) NaCl
e) Hg(NOs),

d) NaCl
e) Hg(NOs),

98. Bmict MarHiii cyiabdary B JIIKapChbKOMY
npernapari BU3HAYAIOTh METOJIOM KOMIUIEKCOHO-
METPUYHOTO THTPYBAHHs. 3ampONOHYHTE 1HIU-
Karop s (DIKCYyBaHHS KiHIEBOI TOYKH TUTPY-
BaHHS:

a) XpOMOreH YOpHHMIi

b) denondrancin

C) METWJIOBHIA OpaHKEBUI

d) eosun

e) depoin

98. Concentration of magnesium sulphate in a
drug can be determined by the method of com-
plexonometric titration. Choose the indicator for
detection of the end-point of titration:

a) chromogen black

b) phenolphtalein

c) methyl orange

d) eosin

e) ferroin

Jns ¢ikcyBaHHS KIHIIEBOI TOYKH THUTPYBaHHS Yy
METOJIaX KOMILJICKCOHOMETPii BUKOPHCTOBYIOTh METa-
JIOXPOMHI 1HIUKATOpU (MYPEKCH, €piOXpPOM HYOPHHUI
T, XpOMOT€H YOpPHUM TOILIO).

OcoOauBICTh /i1 METAIOXPOMHHUX 1HIUKATOPIB TO-
JsTaE y TOMY, IO Y BOJHUX PO3YMHAX BOHH YTBOPIO-
I0Thb 3a0apBlieHl KOMIUIEKCHI CHONYKH 3 JOCTiIKYyBa-
HHMH 10HAMHM, ajie MEHIII CTiHKH, HI’)K KOMIIJICKCH Me-
TaJiB 3 TPUIOHOM b:

Me?* + HzInd™ — [Melnd]™ + 2 H*
[Ticast MOCSATHEHHS TOYKHM €KBIBaJICHTHOCTI PYHHY-

€ThCS KOMIUIEKC METally 3 1HAMKATOPOM 1 pO3YMH Ha-
OyBae 3a0apBIeHHS BUIBHOTO 1HIUKATOpPA!

[Melnd]~+ HoL? — [MeL]? + Halnd-

99. Po3yuH, 0 MICTUTH KaTIOHHM KaJbIlIO Ta
MarHito, TUTPYIOTb PO3YMHOM TpuioHy b. VYV
SIKOMY CEPEIOBHIII MTPOBOJISATH KOMILIEKCOHOME-
TPUYHE TUTPYBAHHS LIUX KaTIOHIB?
a) B cepeloBHINI aMOHiayHOro Oydep-
HOI'0 PO3YUHY
b) B cepemoBurii popmiarHoro 6yhepHOro
PO3UUHY
C) B HEHTpPAIHLHOMY CEPEIOBHIII
d) B kuCIOMY CepenoBHIIi
€) B CEepelOBHIII aIeTaTHOro OydepHOro
PO3UUHY

99. The solution containing cations of calcium
and magnesium is titrated with Trilon B solu-
tion. Complexonometric titration of the cations
requires the following medium:

a) ammonia buffer solution

b) formiate buffer solution

c) neutral medium

d) acidic solution

e) acetate buffer solution

B nporieci TuTpyBaHHS Npy B3a€MOii KaTiOHIB Ka-
JBIII0 Ta MarHito 3 TpuJIoHOM b y po3unH nepexonsiTh
ionn H*, BHacniok 4oro pH po34nHy 3HHKYETHCS, 110
poOUTH peaxIlito 3BOPOTHOO. JIJisT MATPUMKH TTE€BHOTO
3Ha4yeHHs1 pH TuUTpyBaHHS HEOOXIAHO 3/IHCHIOBATH y
INPUCYTHOCTI ~ amMOHIayHOro OydepHOro po3uuHy
NH4OH + NH4Cl mpu pH = 9,2 (ans nepeBaxHoi Oi-
JIBIIOCTI KaTIOHIB)

100.51x1 kaTioHM MOXKHA BU3HAUUTU KOMILIEKCO-
HOMETPHUYHO B KHCIIOMY CEPEOBHUIITI?

100.Which cations can be determined by the
method of complexonometry in the acid medium?

[Tpy KOMIUIEKCOHOMETPUYHOMY TUTPYBAHHI Y KHC-
oMy cepenoBumli KaTionn Fe®' yTBOpooTh 3 KOM-

a) Fe* a) Fe® wiekconoM I (Tpunonom b, HaTpiit emeraTom) mayxe
b) Cu? b) Cu? CTiliKi KomIuiekcH. KaTioHH, 1110 YTBOPIOIOTH MEHII
c) Ni% c) Ni? CTIWKI KOMIUIEKCH 3 TPWJIOHOM b, He 3aBakaloTh BU-
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d) M92+
e) AP

d) MgZ+
e) AP

3HAYCHHIO, TOMY IO HE THTPYIOTHCS Y KHCIOMY cepe-
JIOBUILI

OkucHO-BiTHOBHe THTPYBaHHs. [lepmaHranaTomerpisi (0006 ’a3K06uil picens)

101.(2018) IlepmaHraHaTOMETpit0 BHKOPHCTO-
BYIOTh JJIsS BU3HAYCHHS OUTBIIOT KiIJTBKOCTI CIIO-
JyK HEOpraHi4HOi Ta OpraHi4yHOi MHPHUPOJH.
BkaxiTh OCHOBHI IlepeBaru mepej iHIIUMHU OK-
CUAMMETPUYHUMU METOJIaMU:

a) 10CTATHHO BHCOKHIl OKHMCHO-BiIHOBHHIA
MOTEHUIiaJ Ta MOKJIMBICTH Oe3iHIUKATOP-
HOI (pikcanii TOUKM KiHIA TUTPYBaHHS

b) BrcOKa CelleKTHBHICTh Ta YYTJIMBICTH BH3HA-
YCHHS CIIOTYK

C) MOXIIUBICTh BHKOPHCTAHHS PI3HUX THIIIB
IHIUKATOPIB Ta HEOOXITHICTh B JEKUIBKOX
BUIAJKaX BUKOPHUCTAHHS KaTani3aTopiB s
MIPUCKOPEHHS PeaKIliii BU3HAYCHHS CIIOJTyK

d) moctaTHRO BHCOKA CTIMKICTh Kamiii mepMaH-
raHary Ta Horo po34uHiB

€) Jlerka MOXKJIMBICTh OTPHUMAaHHS Kasliii mepma-
HIr'aHATy B YUCTOMY BUTJISI Ta JOCTYIHICTb

101.(2018) Permanganatomometry is used to
determine the most of compounds of inorganic
and organic nature. Specify the main advantages
over other oxidimetric methods:

a) sufficiently high oxidation-reduction po-
tential and possibility of fixation of the
end-point of titration without an indicator

b) high selectivity and sensitivity of compounds
determination

c) possibility of application of different types of
indicators and necessity of catalysts applica-
tion to accelerate the determination reactions
of compounds in some cases

d) sufficiently high stability of potassium per-
manganate and its solutions

e) easy possibility of obtaining potassium per-
manganate in pure form and its availability

KiHlleBy TOYKY THUTpYyBaHHS y METOAI Imep-
MaHraHaToMeTpii BHU3Ha4yalOTh 0Oe3 iHIuUKaTopa — 3a
MOSIBOIO  OJ11710-PO’KEBOTO  3a0apBJICHHS JOCIIIKYyBa-
HOTO PO3YMHY BiJ HAAJIUIIKOBOI Kparuli THUTPaHTY,
ctifikoro He meHie 15 cekyna. To6To, B IKOCTI 1HAU-
KaTopa BUCTYIA€E caM TUTPAHT — po3urH KMnOs, sikuit
Ma€ IHTEHCHUBHE YepBOHO-(iosieToBe 3a0apBICHHS

102.B meroai mepMaHraHaTOMeTpii SIK TUTPAHT
BUKOPHUCTOBYIOTh po3uuH KMnOj4. Skuii paxtop
€KBIBAJICHTHOCTI I1i€i CMOIYKH, SKIIO TUTPYBaH-
Hs TIPOBOJISITh B KUCJIOMY CE€PEIOBHIIII?

a) 1/5
b) 1/2
c) 1/4
d) 1/3
e) 1

102.(2018) In permanganatometry KMnOgs is
used as a titrant. Which is the factor of equiva-
lence of this substance if the titration is carried
out in the acid medium?

a) 1/5
b) 1/2
c) 1/4
d) 1/3
e) 1

[Tpu npoBeieHHI pO3paxyHKIB pe3yNbTaTiB aHAIIZY
B METOJIaX OKHCHO-BiIHOBHOTO THUTPYBaHHS BH3Haya-
I0Th (DAKTOp E€KBIBAJIEHTHOCTI, 3 OIVIAAY Ha KUIBKICTb
NPUHHATHX a00 BiIaHUX eIeKTPOHIB N: fe = 1/nN.

[TponyKTH BiAHOBJIEHHS NEpPMaHTaHAT-IOHIB B 3a-
nexxHocTi Big pH cepenoBuina MOXyTb OYyTH pI3HUMH.
VY CUIBHOKUCIIOMY CEepEeIOBHILLI:

—

+5e + MnO; +8 H* = Mn* +4 H;0
Tomy ¢akTop €KBIBaJEHTHOCTI IIl€i PEYOBUHU B
JTAHOMY BUIAJIKY JTOpiBHIOE 1/5
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103.(2018) KimpkicHuiI BMICT OKCaJaTHOI KHC-
JIOTM BH3HAYAIOTh METOAOM IEpPMaHTaHATOMET-
PUYHOTO THTPYBaHHS. SIK BCTAaHOBIIOIOTH TOUKY
€KBIBAJICHTHOCTI B IIbOMY METO/Ti?
a) 3a 3MiHOIO0 320apBJIEHHSI PO3YHHY, 1[0
TUTPYKOTb, MiJ Yac J101aBAHHS 3aiiBOI
Kpamii pod04oro po34yuHy
b) 3a monomoror pH-iHaHKATOPA
C) 3a JOMOMOIOK0 aICOPOLIMHOro iHIMKaTopa
d) 3a gomomororo crienudigHOro iHIMKaTOpa
€) 3a JONOMOIOI0 PeIOKC-iHIUKATOpa JH-
deninaminy

103.(2018) The quantitative content of oxalic
acid is determined by the method of perman-
ganatometric titration. By which way the equiva-
lence point in this method is determined?

a) by changing the colour of the solution
to be titrated when adding an exces-
sive drop of the process solution

b) with the help of pH-indicator

c) with the help of adsorption indicator

d) with the help of specific indicator

e) with the help of such redox indicator as
diphenylamine

104.(2018) KimpKicHH#I BMICT TigporeH MEpoK-
CUJYy MOXHA BH3HAYUTH OC31HIUKATOPHUM Me-
TOJIOM:

a) mepMaHraHaToMeTpii

b) i#iomomerpii

C) Opomaromerpii

d) HiTpuToMeTpii

€) apreHromerpii

104.(2018) The quantitative content of hydrogen
peroxide can be determined by the method with-
out an indicator:

a) permanganatometry

b) iodometry

c) bromatometry

d) nitritometry

e) argentometry

KiHlleBy TOYKY THUTpYBaHHS Yy METOAI Iep-
MaHraHaToMmeTpii BHU3Ha4yaTh 0Oe3 iHIUKaTopa — 3a
MOSIBOIO  OJ11710-PO’KEBOT0  3a0apBJICHHS JOCIIIKYyBa-
HOTO PO3YMHY BiJ HAAJIUIIKOBOI Kparuli THUTPaHTY,
cririkoro He MeHmie 15 cekyna. To6To, B IKOCTI 1HIM-
KaTopa BUCTYIA€E caM TUTPAHT — po3urH KMnOy, sikuit
Ma€ IHTEHCHUBHE YepBOHO-(iosieToOBE 3a0apBICHHS

105.(2017) IIpu kinbKicCHOMY BH3HA4Y€HHI Kallb-
il XJIOpUAYy TEepPMaHTaHATOMETPHUYHUM METO-
JIOM HE MO>KHA 3aCTOCYBaTH HpsSMe TUTPYBaHHS,
TOMY IIIO:
a) JoCaiIKyBaHa peYOBHHA He B3a€EMO-
Ji€ 3 THTPAHTOM
b) peakuis nepedirae yxe MIBHIKO
C) HEMOXJIHMBO MiAiOpaTH iHAWKATOp VIS
(ikCyBaHHS KiHIIEBOI TOUKU TUTPYBaHHS
d) MoxHBi MOOIYHI peakiiii
e) peaxiist nepedirae MOBLILHO

105.(2017) For quantitative determination of
calcium chloride by the method of perman-
ganatometry the direct titration cannot be used
because:
a) the substance to be analysed does not
react with the titrant
b) the reaction proceeds very quickly
c) it is impossible to choose the indicator
for fixation of the end-point of titration
d) side reaction are possible
e) the reaction proceeds slowly

Bu3HadyeHHs1 KanbIlilo B Pi3HUX CIOJIYKax, B TOMY
YHCIIl, JIKapChbKUX Mpernaparax (Hanpukiaa, B KaabIii
XJIOpHU/I1) MPOBOJATH HEMPSAMHUM MUISIXOM, TOMY IIO
aHaJli30BaHa PEYOBMHA HE B3a€EMOJIE 3 TUTPAHTOM.
BusHayeHHs IPYHTYeTbCS Ha OCaPKEHHI KaJbLIIO Yy
BUTJISIZII MaJIOPO3UYMHHOTO KaJbIi OKcalaTy, MoJajlb-
[IOMY PO3YMHEHHI OcaJy B PO3BEJCHINH cynbhaTHIH
KHUCJIOTI 1 TUTPYBaHHI OKCAJIATHOI KUCJIOTH, IO BHI-
JSIETHCS PO3YMHOM KaJjiil mepMaHraHary:

Ca?t + C,044 — CaC,04d
CaC,04d + 2 HY Ca?* + H,C,04
2 MnOs + 5 HC204 + 6 HY — 2 Mn?" + 8 H,O + 10 CO»

—~
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106.(2019) BkaxiTh CTaHIApTHI PO3YUHHM, SKi
BHKOPHCTOBYIOTh B II€PMaHTaHATOMETPIl st
BU3HAYEHHS OKMCHHKIB METOJIOM THTPYBaHHS 3a

106.(2019) Specify the standard solutions used
in permanganatometry to quantify the oxidants
by the method of residual titration:

[lepMaHraHaTOMETPUYHE BU3HAUCHHS OKHCHUKIB
(MnO3, PbO2, KoCr207, nepcynbdaru TOIIO) IPOBO-
JATh METOIOM THTPYBAHHS 3a 3aJIMIIKOM (3BOPOTHUM

3aJTHIIKOM: a) potassium permanganate, iron (Il) | tutpyBanusim). [Ipu bOMy BUKOPUCTOBYIOTH CTaHjia-
a) kaiit nepmanranar, pepym (Il) cyangpar sulphate PTHI PO3UMHU KaJlili epMaHraHaTy (HaUIMIIOK TUTpa-
b) kamiit muxpomar, HaTpiit Tiocynbdat b) potassium dichromate, sodium thiosulphate | aTy 1), a gpyrum cTaHIApTHUM PO3YHMHOM B LUX BH-
C) Kamiii Opomar, HaTpiii Tiocynbdar C) potassium bromate, sodium thiosulphate | magkax € po3umn BigHOBHHKa (dactime depym (II)
d) xauniit iionar, HaTpil TioCyIbdaT d) potassium iodate, sodium thiosulphate | cyabdary, okcanaTHOi KucioTH abo coni Mopa)
e) uepiit (IV) cymsdar, pepym (1) cynpdar e) cerium (IV) sulphate, iron (I1) sulphate

OkmucHo-BiTHOBHe TUTPYBaHHs. [lepmanranaTomerpis (000

amKoeuil pieeHs)

107.[Jesiki OKHMCHO-BIAHOBHI peakuii CympoBo-
JDKYIOTBhCS TepediroMm mo6iyHux (iHIyKOBaHUX)
peaxiniii, B SIKUX OJHA peakliis mepedirae camo-
JIOBUIBHO, @ JIpyra — TUIBKH 32 YMOBH Iepediry
nepwoi. SIky Ha3By Mae pedyoBHHA, KA IPUIIMaE
y4acTh B 000X peakuisx?

107.Some oxidation-reduction reactions are ac-
companied by occurring the side, the so-called
induced (conjugated), reactions, one of which
occurs spontaneously, and second reaction oc-
curs only if the first reaction occurs in the same
solution. The substance, which takes part in both

a) aKkrTop reactions, is called:
b) akuenrop a) actor
C) iHIyKTOp b) acceptor
d) xaramnizarop c) inductor
e) iHTUKaToOp d) catalyst

e) indicator

VY KkOH’1OroBaHMX (IHIYKTOBAHHX) pPEaKIifAX OKHC-
HEHHS-BIJTHOBJICHHS PEYOBHMHY, IO Oepe ydacTh B
000X peakIlisix, Ha3UBAKOTh AKMOPOM; PEUOBUHY, IO
Oepe ydacTh TUTBKH B NEPBUHHIN peakiii — iHdykmo-
poMm; pEUOBUHY, fKa Oepe y4acTb TIJIbKU y BTOPUHHIN
peakii — akyenmopom

108.B meronax pemokcumeTpii mpu BU3HAUYCHHI
OKHCHHUKIB 1 BIJHOBHHUKIB (DIKCYBaHHS KIHIIEBOT
TOYKU TUTPYBAHHS 3/11HCHIOIOTh:

a) ycima mepejiiueHMMH CIIOCOOAMM

b) Oe3iHIMKATOPHUM METOIOM

C) 3 BHUKOPHCTaHHAM CHEHUDIYHHUX 1HIH-
KaTopiB

d) 3 BUKOPHCTAaHHSM PEIOKC-iHIUKATOPIB

€) 3 BHKOPHCTaHHSM IHCTPYMEHTAJIbHOI

IHIUKarl

108.1In the methods of redox titration in determi-
nation of oxidants and reducers the fixation of
the end-point of titration is carried out:

a) by all methods mentioned

b) with the help of specific indicators

c) by the method without an indicator

d) with the help of redox indicators

e) with the help of instrumental indication

KiHLeBy TOYKYy THUTpYBaHHA Yy pEIOKC-MeTodax
MO’KHA 3JIHCHUTH O€31HAMKATOPHUM METOAOM (THUT-
paHT 3a0apBleHUM, MPOAYKT peakiii O0e30apBHUN —
NepMaHraHaToMeTpisi, a0o MPOAYKT peakiii Mae iHTe-
HCUBHE 3a0apBJICHHS — HOAOMETpis, OpoMaToMeTpis);
3a JIONIOMOT'OI0 3BOPOTHIX PEAOKC — 1HAMUKATOPIB (IU-
deninamin, deHiTaHTpaHIIOBAa KHUCIOTa, (GEepoiH To-
10); 3 BUKOPUCTAHHSAM cHenu(piyHOro iHAUKaTopa —
PO3UMHY KPOXMAJI0; 3 BUKOPUCTAHHSAM 1HCTPYMEHTa-

JIBHOI 1HIUKAaI1
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109.TutpanToM MeTOIy NEpMaHTaHATOMETPIi €
0,1 Momb/ pO34YMH Kajiii rmepMaHraHaty, SIKUi
TOTYIOTh SIK BTOPUHHUN CTaHAAPTHUH DPO3YHH.
Moro crangapTusyioTh 3a:

a) apcen (IIT) okcuaom

b) kampwiii OKCHAOM

C) Kamiii TuXpoMaToM

d) wHarpiii xJ0pUIOM

e) HaTpiii KapboHATOM

109.The titrant of the permanganatometric
method is 0.1 mole/dm® potassium permanga-
nate solution prepared as the secondary standard
solution. It is standardized against:

a) arsenic (111) oxide

b) calcium oxide

c) potassium dichromate

d) sodium chloride

e) sodium carbonate

110.VkaxiTe mapy pe4yoBHH, SIKi MOKHA 3acCTO-
cyBatu i cragaapru3zaiii 0,1 Monb/1 po3unHy
KMnOg:

a) Na2C204, H2C204

b) K.COs3, CH3COOH

c) CHzCOOK, H2C204

d) KHC>0s4, HCOOH

e) NaC204, CH3COOH

110.Specify the pair of substances, which can be
used for standardization of 0.1 mole/dm?
KMnQ; solution:

a) Na2C204, H>C,04

b) KoCOs, CH3;COOH

c) CH3COOK, H2C,04

d) KHC204, HCOOH

e) NaCy04, CH;COOH

Apcen (III) okcun As203 € cTaHZAPTHOIO PEUOBH-
HOIO, 32 SIKOI0 BCTAHOBJIOIOTH TOYHY KOHIICHTPAIIIIO
BTOPUHHOTO cTaHAapTHOrO po3unHy KMnOgs Ta iHImx
TUTPAHTIB-OKUCHUKIB.

CrangapTu3allis 3aCHOBaHa Ha peaKilii:

As203+ H20 — 2 HASO»
5HASO>+ 2 MnOs + 6 H™+ 2 H,O —5 H3AsO4 + 2 Mn?t

Harpiii okcamatr NaC;Os Ta okcanmaTHa KHCIIOTa
H2C204 TakoX BHUKOPUCTOBYIOTHCS IS CTaHIApTH3a-
1111 BTOPUHHOTO cTaHAapTHOTO po3unHy KMnOs:

5 HyC04 + 2 MNO4 + 6 H' —
510 CO,T + 2 Mn?* + 8 H,0O

111.Vkaxite ymoBH (cepenoBuiie, t) mnepediry
peakuii mpu cTaHIapTU3aLil PO3YMHY Kalii me-
pMaHTaHaTy 3a pO3YMHOM HATPIil OKcaaTy:

a) KHCJIOTHe, HAarpiBaHHS

b) weitrpanbhe, HarpiBaHHS

C) ny)XHe, HarpiBaHHs

d) kwucIOTHE, OXOJIOKEHHS

€) HelTpanbHe, OXOIOIKCHHSI

111.Specify the reaction conditions (medium, t°)
for standardization of potassium permanganate
solution by sodium oxalate solution:

a) acid, heating

b) neutral, heating

c) alkaline, heating

d) acid, cooling

e) neutral, cooling

[Tpu crannapTusaiii po3unHy Kaiiil nepMaHraHary
3a crapaapTHow pedoBuHOIO Na2CyOs BinOyBaeThcs
peaxiis:

5C5044 +2MnOs + 16 HY >
10 CO,T + 2 Mn?* + 8 H,O

[TepmaHraHaTOMeTpU4YHE BHU3HAUYEHHS OKCAJIATiB
MIPOBOJISATH 32 HACTYITHUMH YMOBAMH:

- KHCJIE CepeJIOBHIIIE, CTBOPEHE CYb(AaTHOIO KMCIOTOXO;
- MOYMHAIOTh TUTPYBAaTHU rapsiuuii posumH (t = 70 —
80°C) 3 METOIO MIPUCKOPEHHS PEAKIIii.

[lepuri kparuii TUTPAHTY 0/al0Th MOBLIBHO, IIBU-
JKICTh TUTPYBAHHS 30UIBIIYETHCS MPU HAKOMMUYCHHI Y
PO34MHI MPOJYKTIB BIJHOBJIEHHS THUTPAHTY — 10HIB
Mn?*, ki KaTaTi3yloTh peakilito (aBTOKaTai3)
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112.Bu3HaveHHs KiHIIEBOI TOYKU TUTPYBAaHHS B
penoKc-MeToIax 3/1MCHIOITh OE31HIUKATOPHUM
METO/IOM, 3a JOTIOMOTOI0 CIeU(pIiYHUX Ta pe-
JOKC-IHIMKATOpiB. SIK BU3HAYAIOTH KIiHIIEBY TO-
YKy TUTPYBaHHS y TIepMaHTaHATOMETPii?
a) 0e3iHANKATOPHUM METOI0M
b) 3a MOMOMOroK METHIIOBOTO YEPBOHOTO
c) 3a gomomoroto Gpepym (III) Tiomianary
d) 3a momomoror cnenudiyHOro iHIUKA-
TOpa KPOXMAITIO
€) 3a JOMOMOIOI0 PEIOKC-iHIUKATOpa M-
dbeninaminy

112.Determination of the end-point of titration
in redox methods is carried out by the method
without an indicator or with the help of specific
and redox indicators. By which way the end-
point of titration in permanganatometry is de-
termined?
a) by the method without an indicator
b) with the help of methyl red
c) with the help of such specific indicator
as iron (I11) thiocyanate
d) with the help of such specific indicator
as starch
e) with the help of such redox indicator as
diphenylamine

KiHlleBy TOYKY THUTpYBaHHS y METOAI Iep-
MaHraHaToMeTpii BHU3Ha4yalOTh Oe3 iHIuUKaTopa — 3a
MOSIBOIO  OJ11710-PO’KEBOTO  3a0apBJICHHS JOCIIIKYyBa-
HOTO PO3YMHY BiJ HAJJIUIIKOBOI Kparuli THUTPaHTY,
cririkoro He MeHmie 15 cekyna. To6To, B IKOCTI 1HIM-
KaTopa BUCTYIA€E caM TUTPAHT — po3urH KMnOy, sikuit
Ma€ iIHTEHCHUBHE YepBOHO-(iosieToBe 3a0apBICHHS

113.Ilpn BU3HAYEHHI MAcCOBOi YaCTKH TiAPOTCH
HEPOKCHIY METOJIOM TEepMaHTaHATOMETpii He-
o0xifHe 3HaueHHs pH cepenoBuIna CTBOPIOIOTH
3a JJ0MTOMOT 010!

a) cyab(paTHOI KHCJIOTH

b) wiTpaTHOI KHUCIOTH

C) amneraTHOI KUCIOTH

d) xJopuaHOT KHCIOTH

€) OKcaJaTHOI KHCIOTH

113.When determining the percentage of hydro-
gen peroxide by the method of permangano-
metry the necessary value of medium pH is cre-

ated using:
a) sulphuric acid
b) nitric acid

c) acetic acid
d) hydrochloric acid
e) oxalic acid

[igporeH mepokcUa y KUCIOMY CEpEeIOBHILI MPO-
SIBJISIE BIJIHOBHI BJIACTUBOCTI. [lepmaHranaromerpuyHe
BHU3HAUEHHSI BMICTY TipOTeH MEPOKCUIY Y pPO3UUHI
B1JI0YBA€THCS 32 PIBHAHHAM peaKIlii:

2 MnO4~ + 5 H202 + 6 H* — 2 Mn?" + 5 021 + 8 H20

Jlnst mAKUCIeHHS TOCTIIKYBAHOTO PO3UMHY BHKO-
PUCTOBYIOTH cynbdaTHy Kuciaoty H2SO4. Tnmn kucmo-
TH TPU3BOJATH 0 MPOTIKaHHA MOOIYHMX 1 1HIYKOBa-
HUX peaKIin

114.V nabopaTopiro HaAIMIIOB 3pa30K HATPIii
HITpUTY. 3alpONOHYHTE METOA KiTbKICHOTO BHU-
3HAYCHHS:

a) mepMaHraHaToMeTpist

b) Ttiomianaromerpis

C) amkamiMerpis

d) xoMIuIeKCOHOMETpist

€) apreHToMeTpis

114.The laboratory obtained the sample of sodi-
um nitrite. Propose the method for quantitative
determination:

a) permanganatometry

b) thiocyanatometry

c) alkalimetry

d) complexonometry

e) argentometry

Hatpiii Hitputr NaNO; Bu3HayatoTh 3BOPOTHIM Tie-
PMaHraHATOMETPUYHUM  TUTPYBaHHAM  (JIETKICTh
HNO2). BukopucTOBYIOTh ABa THUTPAaHTH — PO3YHHHU
KMnOg4 (y Hagnuiky) Ta Na2Co04:

NO; + H* == HNO;
2 MnOs +5HNO; + H" — 2 Mn?* + 5 NO3™ + 3 H,0
2 MnOs +5H,C04 + 6 HY —
— 10 CO,T +2 Mn?* + 8 H20
f(NaNO) =1/2;s=1
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115.51ky pe4oBUHY MOKHA BU3HAUUTH METOJOM
KUCJIOTHO-OCHOBHOTO THTPYBaHHS Ta METOIOM
OKHCHO-BIJIHOBHOTO THTPYBaHHS?

a) oKcajJaTHA KHCJI0TA

b) warpiii cynedar

C) KaublIliif HiTpaT

d) HaTpiii rigpoKCU

€) aMOHIl XJIOPH]

115.Specify which substance can be determined
by the methods of acid-base titration and oxida-
tion-reduction titration?

a) oxalic acid

b) ammonium chloride

c) sodium sulphate

d) calcium nitrate

e) sodium hydroxide

KinbkicHuit BMmict okcanatHoi kuciaotu HoCoOg
MOYXHA BU3HAYUTHU JIBOMA METOIAMMU:
1) KHCIIOTHO-OCHOBHHM THTPYBaHHSIM:

H2C204 + 2 NaOH — Na2C04 + 2 H2O
IHIUKATOD — po3uuH (HeHoNDTAIEIHY;, TUTPVIOTH J10
MOSIBH POKEBOI0 3a0apBJICHHS TUTPOBAHOI CYMIIIII;
2) mepMaHraHaTOMETPHYHUM THUTPYBAHHSIM:

5H,C,04+2 MnOs4 + 6 H" —»

— 10 CO,T + 2 Mn** + 8 H,0

O€e31HIUKATOPHE TUTPYBAHHS — Y TOUYILll €KBiBaJIEH-

THOCT1 3 SIBISETHCS DOXKEBE 3a0apBJICHHS Bix Jox1a-
BaHHS HAJJIMIIKOBOT KpaIuli TATPAHTY

Honomerpis (0606 ’a3x06uii picens)

116.(2017) YkaxiTh THO XiMIYHOI peakiii, 110
nepebirae mpu TUTPYBaHHI HATpiid Tiocynbdary
PO34YMHOM HOnYy:

a) OKHCHEHHS-BiTHOBJICHHS

b) kwucIOTHO-OCHOBHA

C) HykJIeo(ITLHOTO 3aMilIeHHS

d) ocamkenus

€) KOMIUIEKCOYTBOPEHHSI

116.(2017) Specify the type of chemical reac-
tion, which occurs when titrating sodium thio-
sulphate with the iodine solution:

a) oxidation-reduction

b) acid-base

c) nucleophilic substitution

d) precipitation

e) complex formation

117.(2019) KinbkicHe BU3HAYECHHS HOMY MPOBO-
JISITH METOJIOM:

a) OKHCHO-BiITHOBHOI'O TUTPYBaHHS

b) aummumerpii

C) amkamimMerpii

d) KomIIekcoHOMETii

€) OCaKyBaJbHOTO TUTPYBAHHS

117.(2019) Quantitative determination of iodine
is carried out by the method of:

a) oxidation-reduction titration

b) acidimetry

c) alkalimetry

d) complexonometry

e) precipitation titration

HNonomeTpuyHuii MeTO/A aHaji3y 3aCHOBaHUM Ha
BUKOPUCTaHHI OKHCHO-BIJIHOBHMX BJIACTMBOCTEH CHC-
temu [13] /31"

OKHUCHO-BITHOBHI TPOLIECH, SIKi MEPETIKAIOTh MPH
TUTPYBaHHI HaTpiil Tiocynb(aTy pO3UMHOM HOIy, MO-
’KHa MPEJACTaBUTH TaKOIO PEAKIII€l0:

[1s]” + 2 S205> — 3 I + S406>

118.(2017) Homomerpiss — oaWH 13 pPEIOKC-
METOJIIB aHaNli3y. SIK TUTPaHT METOAY HOJOMET-
pii BUKOPHCTOBYIOTH PO3YHH:

a) wHarpiii Tiocyabgparty

b) warpiii rigpokcuay

C) KXaiil mepMaHTraHary

d) HaTpiii HITpUTY

118.(2017) One of the redox methods is iodome-
try. As a titrant of the method of iodometry we
use the solution of:

a) sodium thiosulphate

b) sodium hydroxide

C) potassium permanganate

d) sodium nitrite

B #ionomeTpii BUKOPUCTOBYIOTH 2 TUTPAHTH:

— PO34YMH HaTpii Tiocynbdary (Ipu BU3HAYEHHI
OKHCHUKIB);

— po3uMH Hony B Kaiiil Woauni (Ipu BU3HAYEHHI
B1JIHOBHHMKIB)
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e) uepiii (IV) cynbdaty

e) cerium (IV) sulphate

119.(2016) s cranmapTH3aiii po34nHy HATpii
Tiocynb(aTy BHKOPHUCTOBYIOTh PO3YMH KaJii
nuxpomary. [Ipu 1boMy POBOISITH:

a) THUTPYBaHHSA 3aMiCHHKA

b) mnpsiMe THTpYBaHHS B JTy>)KHOMY CEPEIOBHILI

C) mnpsAME TUTPYBaHHS B CHUJIBHOKHCIOMY

119.(2016) For standardization of sodium thio-
sulphate solution the solution of potassium di-
chromate is used. Under these conditions we
carry out:

a) substitution titration

b) direct titration in the alkaline medium

CranmapTuzaiio po3uuHy HaTpiii Tiocyabdary
Na2S203 mpoBoASTh 3a CTaHAAPTHUMH PEYOBHHAMH
K2Cr207, KBrOs, KIO3, abo 3a po3unHoM oy Bifo-
Moi koHueHTpamii. [lpu cranmaprTuzarii 3a po34nHOM
K2Cr207 (cunbHMIA OKUCHUK) BUKOPUCTOBYIOTH CIIOCIO
samimeHdss — 10 po3unHy KoCroO7 monmaroTh po3umH

CepeIOBHILII c) direct titration in the strong acid medium | KI y kuciomy cepenoBuiii, y pe3y/bTaTi peakiiii BH-
d) 3BOpOTHE TUTPYBaHHS B KHCIOMY cepe- d) back titration in the acid medium JUISA€ThCST MOA Y KUIBKOCTI, €KBIBAJIEHTHIM KUIBKOCTI
TOBUILI e) Dback titration in the alkaline medium CHJIBHOTO OKHMCHHKA, SIKAH TIOTIM TUTPYIOTh PO3YHHOM
€) 3BOpPOTHE THUTPYBaHHS B JIY)KHOMY Ce- NazS203:
PEAOBHIII : i CrOZ +14H"+9 1 > 2Cr¥* + 7TH0 + 3 [I3]
120.(2017) Ipurorysamu 0,05 mons/am® posumn | 120.(2017) 0.05 mole/dm® sodium thiosulphate I 42 S,04% — 3 |- + SiO>
HaTpiii  Tiocynmegary. Bkaxite pedoBumy- | solution was prepared. Specify the standard sub- [1s] 23 - 40 _
CTaHJAPT JUIsl CTaHAapPTU3allii I[LOTO PO3YHHY: stance for standardization of the solution: 3a3HaueHa peakIild, TakoX, JCKHUTk B OCHOB1 BU-
a) KCr:07 a) K2Cr207 3HaYeHHS MacoBoi BifcoTkoBoi dactku KoCrO7
b) HCl b) HCl ffonomerpruanm meroznom: f(K2Cr.07) =1/6; s = 1/6
c) AgNOs c) AgNOs3
d) NazB4O7-10H.0 d) NaB:07-10H.0
e) HoC04 e) HxCy04

121.(2018) Sxwmii cTaHmapTHUH pPO3YMH MOYKHA
BHKOPHCTOBYBATH JJISI CTAHIApTH3AIIT po3unHy [o?
a) po3uMH HATpiii Tiocyabdary
b) pozumH HaTpiii HITPUTY
C) po3uMH Kajii Hoaumy
d) po3umH Kaiiii TUXpoMary
€) pO34YHMH Kajiil mepMaHraHaTy

121.(2018) Which standard solution can be used
for standardization of the solution of 1,?

a) sodium thiosulphate solution

b) sodium nitrite solution

c) potassium iodide solution

d) potassium dichromate solution

e) potassium permanganate solution

Tutpant merony ogomerpii po3uuH Iz B KI rory-
I0Th SIK BTOPUHHHMI CTaHJApTHUN PO3YMH (PO3YMH i3
BCTAHOBJIEHUM THTPOM) 1 CTaHJApPTU3YIOTh 3a PO34YHU-
HOM NazS203 BiIoMO1 KOHIIEHTpAIIii:

+2e+[ls] — 31I 1
—2e+2S,0:%2 =—S,06411

[15]+ 2 S205% — 3 I + S406>

122.(2019) B sikoMy MeTO/I OKHCHO-BiTHOBHOTO
TUTPYBAaHHS BUKOPUCTOBYIOTH JJIsi (PiKCYyBaHHS
KIHIEBOI TOYKM TUTPYBAaHHS cHeuupiyHUN iH-
JUKATOp KPOXMaJib?

a) iomgomerpist

b) Opomaromerpis

C) TepMaHTaHaTOMETpis

122.(2019) In which method of oxidation-
reduction titration such specific indicator as
starch is used for fixation of the end-point of
titration?

a) iodometry

b) bromatometry

C) permanganatometry

VY metoni HomomeTpii B SKOCTI 1HAMKATOpA BHKO-
puctoBytoTh 0,05% po3unH kpoxmanio (crenudiyHuit
THANKATODP).

[Ipu BU3HAUYEHHI OKUCHUKIB crienudivyHUIN 1HAUKA-
TOp KpOXMaJjb JI0AAa0Th HAPUKIHII TUTPYBAHHS, KOJIU
OunplIa YacTWHA HOAY BXK€ BIATUTPOBAaHA 1 PO3YUH
HaOyB CBITJIO-)KOBTOTO KOJbopy. TUTpyBaHHS Ipojio-
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d) miTpuTOMeTpis
€) uepuMeTpis

d) nitritometry
e) cerimetry

123.(2018) CnemnianicT KOHTPOJIbHO-aHATITUIHOL
Jaboparopii TPOBOIUTH MpsME HOJTOMETPHYHE
BU3HAYCHHS aCKOPOIHOBOI KMCIOTH. SIKuii 1HAMKA-
TOp BiH BUKOPHUCTOBYE B I[bOMY BUIIAJIKY?

a) Kpoxmaib

b) MeruaOBHIT OpaHIKEBHIA

C) audeHiamin

d) denondranein

€) METWJIOBHU YEpBOHUI

123.(2018) The specialist of control analytical
laboratory carries out direct iodometric determi-
nation of ascorbic acid. What indicator does it
use in this case?

a) starch

b) methyl orange

c) diphenylamine

d) phenolphthalein

e) methyl red

124.(2016) Ilpu BU3HAYCHHI OKHUCHHKIB METO-
JIOM HOIOMeTpii KiHLEBY TOYKY THUTPYBAHHS 3
IHIMKATOPOM KPOXMaJIeM BU3HAYAIOTh 3a:
a) 3HUKHEHHSIM CHHBOTO 3a(apBJIeHHS
PO3UHHY
D) 3HUKHEHHSM 4YepBOHOrO 3a0apBIICHHS
PO3UHHY
C) TOSIBOIO CHHBOTO 3a0apBJICHHS PO3UUHY
d) TOSBOIO MaTMHOBOTO 3a0apBIICHHS PO3UHHY
€) MOSIBOIO YEPBOHOTO 3a0apBICHHS PO3UHHY

124.(2016) In determination of oxidants by the
method of iodometry the end-point of titration is
determined with the indicator starch by:
a) decolouration of a blue colour of the
solution
b) decolouration of a red colour of the so-
lution
c) appearance of a blue colour
d) appearance of a crimson colour
e) appearance of a red colour of the solution

125.(2017) Ilpu BHU3HAYEHHI OKWUCHHKIB METO-
JOM HopoMeTpii B TMPUCYTHOCTI KPOXMAJIO B
KIHLEBIM TOYIl TUTPYBaHHS MOXKHA CIIOCTepira-
TH TaKe SBUIIIE:

a) CHHE 320apBJIeHHSI 3HUKAE

b) 3enene 3abapBieHHS PO3YMHY 3HHUKAE

C) 3’SBISETHCS YePBOHE 3a0apBICHHS

d) yrBOpro€eThCs Ot ocan

€) 3’sABISAETHCS 3eieHe 3a0apBICHHS 0caIy

125.(2017) When determining oxidants by the
method of iodometry in the presence of starch
the following phenomenon can be observed at
the end-point of titration:

a) a blue colour disappears

b) agreen colour of solution disappears

c) ared colour appears

d) awhite precipitate is formed

e) agreen colour of precipitate appears

BXKYIOTh JI0 3HEOApBJICHHS CHUHBOTO PO3YHMHY (Hom +
KpOXMaJib).

Mo y Benukiil KOHLEHTpAL{ii YTPUMYeThCA Y BH-
TSI afCOPOIIITHOTO KOMIUIEKCY 3 MaKPOMOJICKYJIaMHU
B-amino3u — CKJIAAOBOI YaCTHHHM KPOXMAI0, TOMY Ha
TUTPYBAaHHS MOXKE ITITH 3aBHICHUIA 00’ €M TUTPAHTY —
pO34YMHY HATpil TioCyabdarty

Honomerpisi (0ooamxosuii pisens)

126.VkaxiTh CTaHJApTHUH pPO3YMH (TUTPAHT)
JUIs HOJOMETPUYHOTO BU3HAYEHHSI OKUCHHUKIB!
a) NazS203

126.Specify the standard solution (titrant) for
iodometric determination of oxidants:
a) NazS:03

B ifomomerpuyHOMy MeETOAl aHami3y AJisi BU3Ha-
YEeHHS! OKMCHHMKIB BUKOPHUCTOBYIOTh BTOPHMHHUH CTaH-
naptHui po3unH NazS;03. TUTpaHT roTyIOTh 3 BUKO-
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b) KMnOs b) KMnO4 PUCTaHHSIM CBILKOIPOKHIT TYEHOI TUCTHIIHOBAHOI BO-
c) I c) I 1, no30asneniii CO2. Ha kokeH JTp po34yrHy 10/1a-
d) K2Cr.07 d) KzCr0y 10Tb 1 r Na2COs ta 0,1 r Hgl, six anTHCenTHKA

e) KBrOs e) KBrOs

127.VxaxiTh TUTPAaHT TOpU HOJAOMETPHUYHOMY
BU3HAYEHHI BIJHOBHHUKIB:
a) po3umH iiogy B KI

b) NaxS:03
C) pO34YMH MOy CIIUPTOBHIA
d) Kz2Cr07

e) Ce(SO4)2:4H20

127.Call the titrant for iodometric determination
of reducers:

a) iodine solution of I in Kl

b) solution of NazS203

C) spirituous iodine solution

d) solution of K2Cr,07

e) solution of Ce(S0Oa)2-4H,0

[TopiBHSIHO HEBEJIMKA BETUYMHA CTAHAAPTHOTO TO-
tenmiany cucremn [Is]/317( E® < 0,545 B) mokasye,
IO ICHY€ psJ BIIHOBHUKIB, SIKi CIIPOMOXHI OKHCHIO-
Barucs BUTbHUM HoaoM — SO3%, $203%, AsO; -ioHw.

L{i BmactuBocTi pemokc-napu [I3] /3" Bukopucro-
BYIOTb Yy TUTPUMETPHUHOMY aHaIi31 JJIs BU3HAYCHHS
BiJTHOBHUKIB, OKMCHIOIOUH iX PO3YMHOM HOIYy B Kaiii
Hoxuai.

TakuM 9MHOM, B HOJJOMETPUYHOMY METO/Ii aHAII3Y
BUKOPUCTOBYIOTh JIBa TUTPAHTH — PO3YMH HOAY B Ka-
it wommmi [I3]” (s BU3HAYEHHS BiJHOBHHUKIB) Ta
po3unH NaS>03 111 BU3HAYCHHS! OKMCHUKIB

128.4xnii aHTUCENTHK 3a3BUYAl JOJAIOTH [0
po3unny NaS203 /1 3aXucTy HOTo Bija TioOak-

Tepiin?
a) Hgl:
b) Hg(NOs):
c) Kz[Hgld]

d) [HgNH:]CI
e) Hg2(NO3)2

128.Specify what antiseptic is usually added to
the solution of NayS,03 for protecting it from
thiobacteria:

a) Hgl
b) Hg(NOs),
) Ko[Hgls]

d) [HgNH]CI
E) ng(N03)2

Po3kiianannsi po3unHy HaTpidl Tiocynb(haTy Mpuc-
KOPIOIOTh Ti00aKTepii, SKi MOYHMHAIOTH PO3BUBATUCS Y
PO34MHI TUTPAHTY 3 MOMEHTY MOSIBU BUIBHOI CIPKH:

Na>S;03+ CO2 + H2O — NaHCO3+ NaHSO3 + S|

Awntucentuk mepkypiid (1) womun (Hgl2) mpurhi-
9gy€e pO3MHOXKEHHS Ti00aKTepii

129.006epiTh mapy cTaHAAPTHUX PO3YUHIB IS
cTanfaptu3aiii po3unHy NazS203:

a) KMnOs, po3uun I2 B KI

b) KBrOs, KBr

c) NaxCOs, Na,C204

d) Na2CrO4, NaHCsH40s

e) KMnO4, KNO3

129.Choose the standard solutions for standardi-
zation of the solution of Na;S,03:

a) KMnOy, the solution of I, in KI

b) KBrOs, KBr

C) Na2C03, Nay;Co04

d) NaxCrO4, NaHC4H1O¢

E) KMnQOg4, KNO3

Po3unn HaTpiil TiocynbdaTy roTyloTh SK BTOPHH-
HUI CTaHIApTHUM PO3YMH 1 CTaHJAPTH3YIOTh 32 PO3-
gyrHOM KMNO4 (crroci6 3amimmeHHs):

2MnOs + 151"+ 16 H* — 2 Mn?" + 5 [I5]~ + 8 H20
[15]~+ 2 S203* — 3 I + S406*" (iHAMKATOP KPOXMAIB)

abo 3a po3unHoM I, B KI (3a BuIIe3a3HaueHUM piB-
HSIHHSIM peaKiiii)
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130. Po3zuuH Hoay MpUTOTYBaIu 3a CIIOCOOOM
BCTAHOBJICHOTO TUTPY. SIKi CTaHIapTHI PeyOBHU-
HHM MO>KHA BUKOPHCTOBYBATH JJIs IOro cTaHaap-
TH3aii?
a) rigpa3uH cyasdar ta apcen (III) oxcnn
b) amoHiii Okcanar Ta KMCIOTa OKCalaTHa
c) 3amizo meranese Ta pepym (1) cynbdar
d) xauiii Tuxpomar Ta Kaiii Opomar
€) HaTpiii TeTpabopaT Ta HaTpiit kKapOoHAT

130.The iodine solution was prepared in the way
of determined titre. Which standard substances
can be used for its standardization?
a) hydrazine sulphate and arsenic (111)
oxide
b) ammonium oxalate and oxalic acid
c) metallic iron and iron (1) sulphate
d) potassium dichromate and potassium
bromate
e) sodium tetraborate and sodium car-
bonate

Jns cranmapTu3anii po3unHy HOMy MOYKHA BUKO-
PHCTOBYBaTH CTaHAAPTHI PEYOBHUHU:
— rigpasus cynbdar N2Hs-H2SO4 (THTpYIOTE ¥ Ce-
penosuiii NaHCO3)
NoHs + 2 [Is] — N2t +6 I + 8H"

— apceH (III) oxcug As20s:
As;03 + 6 OH™ = 2 AsO3z*> + 3 H,0
—2e+AsO3* +20H - AsO +H,0 | 1
+2e+[ls] >3- 1

AsOs* +[Is] "+ 2 OH  — AsOs> + H,0 + 3 I
f(As203) =1/4;5=0,5

131.Konu nomarTh iHAMKATOp B METOMI HOJO-
MeTpii Py BU3HAYCHHI OKHMCHUKIB?
a) KOJIM PO3YHH BiITHTPOBAHO /10 CBIiT-
JI0-5KOBTOT0 3a0apBJIeHHA
b) Ha nmowatky THTpyBaHHS
C) 3a 1 MJ 10 KiHISI TATPYBaHHS
d) KoJH BiATUTPOBAHO MOJOBUHY PO3YHHY
€) KoM BiATUTpOBaHO 1/3 po3unHy

131.When is the indicator added in the method
of iodometry in determination of oxidants?
a) when the solution has been titrated to
a light yellow colour
b) at the beginning of titration
c) 1 cm? before the end of titration
d) when 1/3 of the solution has been titrated
e) when half of the solution has been titrated

Y mertoni WomoMmeTpii B SKOCTI iHAMKATOpa BHKO-
puctoBytoTh 0,05% po3unH kpoxmamnio (crnenudiuHuit
1HJTUKATOD).

[Tpu BU3HAYEHHI OKMCHUKIB PO3UMH KPOXMAIIO JI0-
JAIOTh HATPUKIHII TUTPYBaHHS, KO OUTBIIICTH HOmy
BIJITUTPOBAHO JI0 CBITJIO-KOBTOTO KOibopy. [lpu nona-
BaHHI KPOXMAJII0 peakiliiiHa cymiml HaOyBae CHHBOTO
3a0apBJIeHHS, SIKE 3HUKA€E B TOUIIl KIHIS TUTPYBaHHS

132.Konu noaaroTh iHAMKATOp B METOAl Homo-
MeTpii Mpu BU3HAYECHHI BiIHOBHUKIB?
a) Ha MoYaTKY TUTPYBaHHS
b) wHampuKiHI TUTpYBaHHS
C) B cCepeauHI TUTPYBaHHS
d) micns qoqaBaHHS MEPIoi Kparuti THTPaHTy
€) He Mae 3HaYCHHs

132.When is the indicator added in the method
of iodometry in determination of reducers?

a) at the beginning of titration

b) at the end of titration

c) inthe middle of titration

d) after the first drop of the titrant

e) it has no importance

133.1lpy BH3HAYECHHI BiHOBHUKIB METOJIOM
nomometpii (IHAMKATOp — KpOXMajab) B TOYII
€KBIBAaJICHTHOCTI CIIOCTEPITraloTh:
d) TMOSIBY CHHHOT'O 320apBJIEHHSI PO3YHHY
b) 3HeOapBieHHsS po3unHy
C) TOSIBY MaJIMHOBOTO 3a0apBIICHHS PO3UHHY
d) 3HUKHEHHS MaJMHOBOTO 3a0apBJICHHS
PO3UUHY
€) MOsIBY OMayeCHeHIIiT

133.In determination of reducers by the method
of iodometry (the indicator is starch) in the point
of equivalence we observe:

a) appearance of a blue colour

b) decolouration of the solution

c) appearance of a crimson colour

d) disappearance of a crimson colour

e) appearance of opalescence

[Tpu Bu3HAYEHHI BiAHOBHMKIB NMPSMUM TUTPYBaH-
HSM 1HIUKATOp KpOXMallb JIOJIal0Th HA MOYaTKy THUT-
pYBaHHS 1 TUTPYIOTh 0€30apBHMI PO3YMH B1JIHOBHUKA
PO3UYMHOM JAUHOY IO MOSIBM CHHBOTO 3a0apBJIEHHS BiJ
OJIHI€T Kparull TUTPAHTY 4 TOYIll €KBIBaJIEHTHOCTI:

—2e+AsO, +4 0OH — AsOs* + 2 H,0 1
+2e+[ls] >31I° 1

AsO; +[ls] +4 OH — AsOs*> +2 H0 +3 I
f(NaAsO2) =1/2;s=1
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134.006epith MeTOJ KiJIBKICHOTO BU3HAYECHHS TiJI-
POT€H MEPOKCUTY Y IPUCYTHOCTI KOHCEPBAHTIB:

a) iomomerpin

b) mnepmanranaromerpis

C) IUXpOMATOMETPist

d) uepumerpis

e) Opomaromerpis

134.Choose the method for quantitative determi-
nation of hydrogen peroxide in the presence of

preservatives:
a) iodometry
b) permanganatometry
c) dichromatometry
d) cerimetry
e) bromatometry

['iaporen mepokcua y MPUCYTHOCTI KOHCEPBAHTIB
BU3HAYaIOTh METOJIOM HOJOMETpii 3aMiCHUKOBUM THUT-
pyBaHHSIM:

HO2 +3 17+ 2 H" — [I3] - + 2 H20
[13]~+ 2 S203% — 3 I + S406*
f(H202) =1/2;s=0,5
[HaukaTop — pPO3YMH KpOXMajro, KUK JOJAI0Th
HAIPUKIHI{ TUTPYBAHHS

Bpomaromerpis. Hirpuromerpisi. Ilepumerpis. Tuxpomaromerpisi. Moaxaopumerpis (0606 ’a3ko6uit pisens)

135.(2017) Slkuii TUTpaHT BHKOPUCTOBYIOTH B
METOi OPOMATOMETPUYHOTO TUTPYBAHHS?

a) KBrOs
b) KBrOs
c) KBr

d) Br

e) KBrOs+ KClI

135.(2017) Which titrant is used in the broma-

tometric method of analysis?

a) KBroOs

b) KBrOs + KCI
c) KBr

d) Br

e) KBrOs

[Tpu kimpKiCHOMY BH3HAUEHHI JIIKAPCHKUX PEYOBUH
3 BIJHOBHUMH BJIACTMBOCTSIMU HPSIMUM OpOMaTOMeT-
PUYHUM THTPYBAaHHSAM THTPAHTOM € PO3YMH Kajii
opomaty KBrO:s.

Kaniit 6pomaTt — crangapTHa pedoBHHA, TOMY MO-
JKHa MIPUTOTYBATU MEPBUHHUNA CTaHJAPTHUM PO3UMH —
TouHy HaBaxky KBrOs po3umHstoTh y MipHiil KonOi
BIJIMIOBITHOTO 00’€My Ta pPO3PaxOBYIOTh KOHIEHTpa-
I[1}0 TUTPAHTY.

TuTpaHT MOXXKHa MPUTOTYBATH K BTOPUHHUH CTa-
HIAPTHUI PO3YUH 3 MOTO MOJANBIIOK CTaH apTH3AIli-
€t0 3a cra"gaptHuMu pedoBMHaMU N2Hsz H2SOg,
As203 abo 3a po3unHoMm NazS203 BioM0i KOHIIEHTpa-
uii (fogoMeTpuyHe 3aMICHUKOBE TUTPYBaHHS, 1HIUKA-
TOp — PO3YMH KPOXMAJIIO):

BrOs +9 I-+ 6 H* — Br+ 3 [I5]~+ 3 H,0
[Is] + 2 S:05% —> 3 I + S406%
f(KBrOs) = 1/6

Jns BU3HAUEHH! OpraHiYHUX CHOJYK y MeETOojl
OpoMaToMeTpii BHKOPHCTOBYIOTH OpoMia-OpoMaTHy
CyMIIlI, SIK€ € KePEeIoM BUTbHOTo OpoMy Bra:

BrOs=+5Br +6 H" — 3 Bro+ 3 H20O
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136.(2016) Ilpu OpomaTOMETpUYHOMY BH3HA-
YeHHI CcTpentouuay (MEpBUHHUN apoOMaTUYHUN
aMiH) 3aCTOCOBYIOTh IpsIME TUTPYBAaHHS CTaH-
JAPTHUM PO3UYMHOM Kallii Opomary. Sk iHauKa-
TOp TPHU LIbOMY TUTPYBAaHHI BUKOPHUCTOBYIOTH!

a) MeTWJIOBHii OpaH:KeBHii

b) denondrancin

C) epioxpom yopuuii T

d) depym (II) Tiomianar

€) MypeKcus

136.(2016) In bromatometric determination of
streptocid (the primary aromatic amine) the di-
rect titration with the standard solution of potas-
sium bromate is used. As an indicator for this
titration the following substance is used:

a) methyl orange

b) phenolphthalein

c) eriochrome black T

d) iron (I11) thiocyanate

e) murexide

KiHneBy Touky TUTpyBaHHS y METOli Opomarome-
Tpil BU3HAYAIOTH 3a JormomMoror pH — iHAWKATOpIB:
METHJIOBOTO OPaHXEBOT'0, METHJIOBOT'O YE€PBOHOTO. Y
TOYI[ €KBIBAJIGHTHOCTI B1I0YBa€ThCs HE3BOPOTHE OKHU-
CHEHHS 1HAMKATOpa, HOTo 3a0apBICHHS 3HUKAE

137.(2017) Cynpbaninamigai npenapata y
CBOIll CTPYKTYypl MICTATh EPBUHHY apOMaTHUHY
amMiHOTpyIy. YKaXiTh METOJ KIUIBKICHOTO BH-
3HAYCHHS [IUX CIIOIYK:

a) HiTpUTOMETpIsN

b) ackopbinomerpis

C) ¥#omomerpis

d) auxpomaromerpis

€) TepMaHraHaTOMETpis

137.(2017) The sulphanilamides have the prima-
ry aromatic aminogroup in their structure. Speci-
fy the method of quantitative determination for
these compounds:

a) nitritometry

b) ascorbinometry

c) iodometry

d) dichromatometry

e) permanganatometry

CynbdaninamigHi mnpenapaTd y CBOIH CTPYKTYpi
MICTSITh IEPBUHHY apOMATUYHY aMiHOTPYITy, TOMY JUIS
iX KUIbKICHOTO BU3HAYEHHS MPOIOHYIOTh HITPHTOMET-
pUYHE TUTPYBaHHSL.

Meton HITpUTOMETpPii 3aCHOBAaHWUN Ha OKHUCHO-
BIZTHOBHHMX, /1a30TYIOUMX Ta HITPO3YIOUHMX BIACTHUBOC-
TAX TUTpaHTy po3urHy NaNO2 y KHCIOMY CepeOBHILI.

binpuricTe  HITPUTOMETPUYHUX BHU3HA4YEHb (32
JADY) rpyHTy€eThCS Ha peaklii Aia30TyBaHHS NEpBUH-
HUX 1 BTOPMHHUX apOMAaTUYHHUX aMiHIB:

R—NH, + NaNO, + 2HCI — [R—N =N]CI” + NaCl + 2H,0

138.(2018) B sikoMy 3 THTPUMETPUYHUX METO/IiB
aHaJI13y BUKOPUCTOBYIOTh 30BHIIIHI 1 BHYTPIIIHI
1HaUKaTOpU?

a) HiTpuTOMETpist

b) xommuiekcoHOMETpIsS

C) apreHTOMETpis

d) mnepmanranaromerpis

e) amkamiMeTpis

138.(2018) In which titrimetric method of analy-
sis the external and internal indicators are used?
a) nitritometry
b) complexonometry
c) argentometry
d) permanganatometry
e) alkalimetry

B meroai HiTpuToMeTpii Ans QikCyBaHHS KiHIEBOi
TOYKH TUTPYBaHHS BUKOPUCTOBYIOThH 30BHIIIHI 1 BHYT-
pilHi iHAMKATOpU SIK 30BHILIHIM 1HIUKATOP 3acTOCO-
BYIOTh HOIUAKpaxMajdbHUM Mamip, MpOCOYEHUN po3-
yrHaMHu Kanito Hoauny Kl ta kpoxmaro:

2 KI +2 NaNO2 + 4 HCI —

— 2NO1T + 12 +2 KCl + 2 NaCl + 2 H.0

3a Bumoramu JJ®VY ¢inbTpyBanbHii mamip mpoco-
4yI0Th po3unHamu Kajito ogary KIO3 1 kpoxmaito:
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139.(2018) BuznaueHHss MacoBOi YacTKH JIiKapCh-
KUX PEYOBHH, IO MICTSATh apOMATHYIHY aMiHOTpY-
1y, IIPOBOJISITH METOJIOM HiTpUTOMETpil. SKMit 30B-
HILIHIA IHAUKATOP MPH LILOMY BUKOPUCTOBYIOTH?

a) HOAMIAKPOXMAIbLHHUI mamipenb

b) wmeruneHoOBMIT YepBOHMIA

C) epioxpom yopuuii T

d) denondranein

€) eo3uH

139.(2018) The mass fraction of the medicines
containing aromatic aminogroup is determined
by the method of nitritometric titration. Which
external indicator is used in this case?

a) iodine-starch paper

b) methyl red

c) eriochrome black T

d) phenolphthalein

e) eosine

2 KIO3+5NaNO2+ 2 HCl —
— 5NaNO3 + I, + 2 KCI + H,0

Bin HammImkoBoi Kparuti TATPAHTY peakiiiitHa CyMiI
3a0apBITIoe namipenp y cuHii koumip (I2 + kpoxmain).

SIK BHYTpIIIHI iHAMKATOPU BUKOPHCTOBYIOTH 1HIH-
KaTOpHY CYMIIll 3BOPOTHOTO PEIOKC-IHIUKaTOpa Tpo-
neonin-00 3 MeTuineHoBUM cUHIM (PpoHOBHI OapBHUK).
B Toumli exBiBaleHTHOCTI 3a0apBiieHHS peakuiiHOL
CyMillll 3MIHIOETHCS 3 (P10JIETOBOTO O CHHBOTO

140.(2017) BusHaueHHST MacOBOI YacTKU acKop-
OIHOBOT KHCIIOTH METOJIOM IIEPUMETPii IPOBO-
JSTh Y IPUCYTHOCTI PEIOKC-1HIUKATOPA:

a) depoin
b) MerunoBwmii yepBOHUI
C) eo3uH

d) dayopecuein
€) METHIIOBMIA OpaH;KEBUI

140.(2017) The percentage of ascorbic acid can be
determined by the method of cerimetric titration in
the presence of the following redox-indicator:

a) ferroin
b) methyl red
c) eosine

d) fluorescein
e) methyl orange

AckopOiHOBa KHCJIOTa HAJCKHTHh 0 BITaMiHIB
aniaruyHoro psaay. YacTHHOIO MOJIEKYIH acKOpOiHO-
BOT KUCIIOTH € €HJIIOJbHE YIPYIyBaHHS, SIKE 3yMOBIIIOE
3JIaTHICTh KUCJIOTH 10 OKHCHEHHSI.

LlepumeTpruHe BU3HAYCHHS aCKOPOIHOBOI KHCIIOTH
3MIACHIOIOTH 3 BUKOPHCTAHHSIM PeIOKC-1HuKaTopa (epo-
iHy, SIKMid 3MiHIO€ 3a0apBJICHHS B 3aJIGKHOCTI BiJl 3MiHH
OKHCHO-BiTHOBHOTO MOTeHITiany ccTeMu: INdox/ INGred

Bpomatomertpisi. Hirputomerpisi. Ilepumerpisi. /luxpomaromerpisi. Moaxiaopumerpis (0ooamxosuii pisens)

141. SIxi peaxuii BUKOPUCTOBYIOTh B METOJax Iep-
MaHraHaTOMETPii, TMXpOoMaTOMeTpii, Homomerpii?
a) OKHCHO-BiIHOBHi
b) weiTpanizarii
C) ocamKeHHs
d) KOMIUIEKCOYTBOPEHHSI
e) rigpoinizy

141.Which reactions are used in the methods of
permanganatometry, dichromatometry, iodometry?
a) oxidation-reduction
b) neutralization
C) precipitation
d) complex formation
e) hydrolysis

B penokc-meTonax aHaiizy BUKOPHUCTOBYIOTh OKH-
CHO-BIJIHOBHI peaxilii, MOB’sA3aHi 3 MEPEHOCOM EIIeKT-
POHIB: SIKITIO THUTPAHT OKHCHHK, OCIiPKyBaHA pedo-
BHHA — BIJHOBHHK, a00 HaBITaKH. 3a3HauyeHl METOIU
KUTBKICHOTO aHalli3y HaleXaTh 10 METOJIB OKCHIUMeE-
Tpii, Tomy 1o po3unarn KMnOas, K2Cr.07, [I3]” mposs-
JISIFOTH OKUCHI BIIACTHUBOCTI

142.B GpomMaToMeTprHYHOMY THTPYBaHHI THUTpa-
HTOM € PO3YMH Kajiii Opomary, SIKHH TOTYIOTb
SK PO3YMH 13 BCTAHOBJIEHHUM THTPOM. SIKUM Me-
TOZOM MOYHa ITPOBECTH MOTO CTaHIapTU3AIIIIO?

a) #omomerpii

b) xpomaromerpii

C) Opomaromerpii

d) wmepkypumerpii

€) apreHromerpii

142. In bromatometric titration the titrant is the solu-
tion of potassium bromate, which is prepared as the
solution with the determined titre. What method is it
possible to use for its standardization?

a) iodometry

b) chromatometry

C) bromatometry

d) mercurimetry

e) argentometry

Cranmaprusamito po3unHy Kamiii Opomary KBrOsg,
SIKAIA TOTYIOTH SIK PO3YMH 31 BCTAHOBJICHHM THTPOM, IIPO-
BOJISITH HOJIOMETPUYHUM METOJIOM (CTOCiO 3aMiIIIeHHs):

BrOz +91 +6 H" — Br +3[ls] + 3 H0

Huiton, sikuii BUAUIUBCS, TUTPYIOTh CTaHIAPTHUM
PO34YMHOM HATpIIO TIOCYNb(aTy:

[13] + 2 S205% — S406* + 3 I

InukaTop (PO34MH KPOXMAIIO) JI0JIAl0Th HAIPUKI-
HI[l TATPYBaHHS
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143. Turpantom wMetoxy HiTpuToMeTpii € 0,1
MOJIB/JT PO3YMH HATPIH HITPUTY, KU TOTYIOTH SIK
BTOPUHHUIN CTaHJAPTHUI po3uuH. TOYHY KOHIIE-
HTpALII0 HATPii HITPUTY BCTAHOBJIIOIOTH 3.

a) cyab(aHiI0BOI KHCIOTOK

b) xmopuaHOIO KHCIOTOO

C) aleTaTHOIO KHUCIIOTOO

d) okcamaTHOIO KHCIIOTOO

e) cynb(haTHO KHCIOTOK

143.The titrant of the method of nitritometry is
0.1 mole/dm?® sodium nitrite solution prepared as
the secondary standard solution. The exact concen-
tration of sodium nitrite is determined against:

a) sulphanilic acid

b) hydrochloric acid

c) acetic acid

d) oxalic acid

e) sulphuric acid

TouHy KOHIIEHTpAL0 HATPId HITPUTY BCTAHOB-
JIIOIOTh 3a CYAb(AHUIOBOIO KHUCIOTOI Yy IIPUCYTHOCTI
cymimn iHAMKATOpiB TpomeosiHa 00 3 METHIIEHOBUM
CHHIM:

R—NH, +NaNO, + 2HCI - [R—N = N]CI- + NaCl + 2H,0

144 T1pu BU3HAUCHHI CTPENTOLHTY (ApOMATHIHOTO
amiHy) METOJIOM HITPUTOMETPIi ISl MPUCKOPEHHS
peaxirii Jia30TyBaHHS JOJA0Th Karaji3arop. Yka-
XKITh PEUOBHHY, sIKa BUKOHYE POJIb KaTajlizaTopa:

a) KaJiii opomin

b) xmopuana kucimora

C) xauii cymbdar

d) cynebarHa KUCIOTA

€) Harpiii XJ0pua

144.When determining streptocide (aromatic
amine) by the method of nitritometry the catalyst is
added to accelerate the diazotization reaction.
Specify the substance used as a catalyst:

a) potassium bromide

b) hydrochloric acid

C) potassium sulphate

d) sulphuric acid

e) sodium chloride

Jlist mprUCKOpeHHs peakiii Aia30TyBaHHS B CyMilll,
10 TUTPYIOTh JOJAI0Th KaTaui3aTop — KpUCTaTIuyHHIM
KBr i TUTpYIOTh TOBUIBHO, MPH €HEPTiHOMY TepeMi-
IIyBaHHI; MOOJIN3y TOUYKH €KBIBAJIEHTHOCTI 31 IIBUIKI-
CTIO OJIHA Kparuis 3a XBUINHY

145.Po3unn NaNO; MOkHa CTaHAApTU3YBaTH 32
CTaHJAPTHUM PO3UYUHOM:

a) KMnO4
b) NaCl

c) KCI

d) KBr

e) 2ZnSO4

145.The solution of NaNO, can be standardized
by the standard solution of:

a) KMnO4
b) NacCl

c) KCI

d) KBr

e) 2ZnSO4

ToyHy KOHIIGHTpAmif0 BTOPHHHOTO  PO3YHHY
NaNO: Bcranomoi0Th 3a pozurHOM KMnO4 Bimomoi
KOHIEHTpalli (3BOPOTHE TUTPYBAHHS):

5 NaNO; + 2 KMnOs + 3 H2SO4 —
— 5NaNOz + 2 MnSO4 + K2S04 + 3 H20
2 KMnQOg4 + 10 KI + H2SO4 —
— 2MnSO4 +5 I + 6 K2SO4 + 8 H20
I> + 2 NaxS203 — NaxSsO6 + 2 Nal

146.J1o peyoBHH, 3 SKMX MOXHa MPUTOTYBaTH
NEPBUHHI CTaHJAPTHI PO3YMHH TUTPAHTIB, BiJ-
HOCHUTBCSL:

146.To the substances, from which it is possible
to prepare the primary standard solution, the
following compound belong:

Kaniit quxpomar K2Cr207 BignoBinae BuMoram o
CTaHJIAPTHUX PEUOBHUH: JIETKO OTPUMYETHCS y XIMITHO-
YUCTOMY BWIJISI/II, Ma€ BIIOMHUI CKJIaJ, SKUH TOYHO

a) Ko2Cr207 a) KoCr0y BiZMOBiae XiMiuHiil popmyni; criikuii ipu 30epiras-
b) NazS:03 b) NaxS:03 Hi y CyXOMY BUIJISIII 1 B PO3UMHI; 100pe pO3UNHAETHCS
c) NaOH c) NaOH y BOJIi; Ma€ BEJIUKY MOJISIpHY Macy. ToMmy MOXHa mpu-
d) KMnOg4 d) KMnO4 rOTYBaTH NEPBUHHHUM CTAaHAAPTHUH PO3YMH 3 L€l pe-
e) HCI e) HCI YOBUHH
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147.]Ins BW3HA4YEHHS MAacoOBOI YacTKu (epymy
(II) B comi Mopa KJ1laCHUHUMH METOJaMH aHali-
3y MO’KHA BUKOPUCTATH:

a)
b)
c)
d)
€)

BCi 3a3HaYeHi MeTOaH
JTUXPOMATOMETPIIO
MepMaHTaHATOMETPIIO
OpoMaTomMeTpito
LEPUMETPIIO

147.For determination of the iron (Il) mass frac-
tion in the Mohr salt by the classical methods of
analysis we can use:

a)
b)
c)
d)
€)

all methods mentioned above
dichromatometry
permanganatometry
bromatometry

cerimetry

Busnauennss macoBoi uwactku depym (II) y comi
Mopa npoBoaATh:

- METOJIOM IlepMaHaraHaTOMeTpii:

MnOs + 5 Fe?* + 8 H" — 5 Fe*" + Mn?* + 4 H,0

f(Fe*)=1,s=5

- METOJIOM JUXPOMATOMETPIi:

6 Fe?* + Cr,.0~ + 14 H" > 6 Fe** + 2Cr** + 7 H.0

f(Fe*)=1,5=6

- METOJIOM OpoMaToMeTpii:

6 Fe** + BrOs + 6 H* — 6 Fe** + Br + 3 H20

f(Fe*)=1,5=6

- METOJIOM LIEPUMETPIi:

Fe?* + Ce*" — Fe®" + Ce®*

f(Fe?")=1,s=1

148.YkaxiTh pO34MH TUTPAHTY ISl CTAHAAPTH-
3amii po3YrHy 101 MOHOXJIOPHITY:

a)
b)
c)
d)
e)

HATpiill Tiocyabdary
nony

HaTpiit Terpabopary
HaTpii XJI0pUuIy
HaTpiit KapOoHaTy

148.Specify the titrant solution for standardiza-
tion of iodine monochloride solution:

a)
b)
c)
d)
e)

sodium thiosulphate
iodine

sodium tetraborate
sodium chloride
sodium carbonate

. Po3unn ICl — TuTpaHT MeTony HOIXIOpUMETPIi.
Hon monoxnopun ICl orpumyroTs B pe3yibTari peak-
i
21" +103 +6 H"+ 3 CI'— 3 ICIl + 3 H20,
CTaHJapTU3YIOTh METOJIOM HojmomeTpii (crmocid 3ami-
IICHHS):
ICI+21" = [ls] +CI
[15]+ 2 S205% — 3 I + S406>
1HJMKATOP — KPOXMaJlb
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IHCTPYMEHTAJIBHI METO/JIU AHAJII3Y

IMoTenuiomerpist (0606 ’a3x06uil picens)

1. (2018) SIkum meromom Bu3Ha4yarOTh pH 3ri-
nHo dapmakorei?

a) moTeHIioMeTpist

b) inmukaropHmii

C) cmekTpodoTOMETpist

d) mnomnsporpadis

€) KOHIYKTOMETpist

1. (2018) By what method is pH determined
according to Pharmacopoeia?

a) potentiometry

b) indicator

C) spectrophotometry

d) polarography

e) conductometry

2. (2017) MoreHumioMeTpUYHUN METOJ] BU3HA-
yeHHs pH sk HailOinbIn yHIBepcalbHUN 3aHece-
HO 110 JlepxxaBHoi @apmakorniei Ykpainu. 3a g0-
MIOMOTO0 SIKOT 3 TIap €JIEKTPOJIiB MOXKHA BHU3HA-
yuti pH?

a) CKJISIHHI — KaJOMeJIbHHUi

b) BomHeBuUil — XiHTIIPOHHMIA

C) CKJISHUI — BOJHCBHIA

d) xamomenbHUIT — XJIOPCPIOHUI

€) CKJISHUI — XiHT1IpOHHUI

2. (2017) Potentiometric method of pH deter-
mination is regarded as the most universal and
included in the National Pharmacopoeia of
Ukraine. Which pair of electrode can be used for
pH determination?

a) glass - calomel

b) hydrogen — quinhydrone

c) glass — hydrogen

d) calomel —silver chloride

e) glass — quinhydrone

3. (2015) TloreHuiomMeTpuYHHUNA METOJI BU3HA-
yeHHs pH sk HalOUIbII yHIBepcaJbHUH 3aHece-
HO 10 1o JlepxaBHoi @Papmakonei YKpaiHU.
SIKMii 3 eNEeKTPOIiB TP IbOMY BUKOPHCTOBYIOTh
AK eJIeKTPOJ] OPIBHAHHSA?

a) HACHYEHHIl KaJoMeJIbHHUIi

b) xiHrigpoHHMii

3. (2015) Potentiometric method of pH deter-
mination is regarded as the most universal and
included in the National Pharmacopoeia of
Ukraine. Which electrode is used as a reference
electrode?

a) saturated calomel

b) quinhydrone

C) CKISHHIA c) glass
d) BoaHeBuit d) hydrogen
€) UWHKOBWIA e) zinc

[ToreHrioMmeTpuyHe BU3HAYEHHS 3Ha4YeHHs pH po-
3YMHIB BUKOHYIOTH METOJOM IPSMOi MOTEHLIOMETpii
(pH-MeTpii) 3 BUKOPUCTaHHSAM B SIKOCTI 1HIUKATOPHO-
ro eNeKTPOAY CKIISHOTO €JEeKTpoJa, 0OOPOTHOTO [0
TiApOreH-10HIB.

CKJISHUH eNEeKTPOJ] HAJCKUTh 10 10HOOOMiIHHHX
MeMOpaHHUX eJeKTpoaiB. MeMOpaHa Takoro eJleKTpo-
Iy — CKJISTHA. 3aJIe)KHICTh MOTCHINAY CKISHOTO €JICK-
Tpoay Big pH-po3urHy ONUCYETHCS PIBHSIHHSM :

E =Eo 0,059 pH

B sikocTi enekTpoay MopiBHAHHSA BUKOPHCTOBYIOTh
KaJIOMEeNbHUN a00 xyopcpiOumii enexkrpon. s BH-
3HaueHHs pH BUKOPHUCTOBYIOTH JAHIIOT 3 IEPEHOCOM
(JTaHITIOT 3 COJTLOBUM MiCTKOM).

SIK conboBUIl MICTOK BUKOPUCTOBYIOTh HaCHUCHMI
PO3YHH KaJIiI0 XJIOPUIY
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4. (2016) KonmeHTpallito aneraTHoi KUCIOTH B
pPO3YMHI BU3HAYAIOTH METOJOM IOTEHI[IOMETPH-
yHOTO TUTpYBaHHA. OOepiTh IHIUKATOPHUH elle-

a) CKJSIHUH

b) kamomenbHui
C) IMHKOBHIA

d) xuopcpiOHwmii
€) pTryTHH

4. (2016) The concentration of acetic acid in
the solution to be analysed is determined by the
method of potentiometric titration. Choose the
indicator electrode:

a) glass electrode

b) calomel electrode

C) zinc electrode

d) silver chloride electrode

e) mercury electrode

5. (2019) [lns mMOTEHIIOMETPUYHOIO BH3HA-
YEeHHS aMOHIaKy Ta HATPii T1IPOKCUAY B pO3UH-
Hi IPUIATHUI IHAUKATOPHUI €IEKTPOI:

a) CKJISIHMH

b) mmatuHOBHI

C) cpiOuuit

d) xsopcpiOHmit

€) LUHKOBHIA

5. (2019) The following indicator electrode is
suitable for potentiometric determination of
ammonia and sodium hydroxide in the solution.

a) glass

b) platinum

c) silver

d) silver chloride
e) zinc

J11s1 TOTEHI[IOMETPUYHOTO BU3HAYEHHS KUCIIOT, OC-
HOB, a00 iX CyMmilIel SIK IHAMKATOPHUN BUKOPUCTOBY-
I0Th CKJISTHUH €JIEKTPO]I, 0OOPOTHHIA JI0 T'1IPOTreH-10HIB.

CKJISIHUH eJIeKTPOJI HAJISKUTh 10 MEMOpPAHHUX eJie-
KTpO/IiB. 3aJIC)KHICTh MOTECHINATY CKJISITHOTO €JIEKTPOY
Big pH po3unny onmcyerscs piBHsHHSIM HepHcra:

E=E° §pH
n

6. (2017) B nmoTeHIiOMETPUYHOMY TUTPYBaHHI
JUTSL KIJTbKICHOTO BU3HAYEHHS XJIOPUIHOT 1 Oopa-
THOT KHUCJIOT y CyMIillli BUKOPUCTOBYIOTh TaKui
1HIMKATOPHUIN €NeKTPOI;

6. (2017)In potentlometrlc titration the follow-
ing indicator electrode is used for hydrochloric
and boric acids quantitative determination in the
mixture:

Bu3HayeHHs BHKOHYIOTH METOJOM IOTEHIIIOMET-
PUYHOTO TUTPYBAHHS 3 BUKOPUCTAHHSAM 1HIMKATOPHO-
O €JIEKTPOY — CKIISTHOTO.

Tutpantom metony € 0,1 M po3uun HaTpiii ruapo-

a) CKJISTHMIA a) glass _ kcuay. Ha KpuBili MOTEHIIOMETPHYHOTO TUTPYBAHHS
b) XH.OPCI%6HI/H7I b) silver chloride CyMimr XJIOpHIHOI i 6OpPaTHOI KHCIIOT CIIOCTEPIraroTh
C) cpibumit c) silver JBa CTpUOKa TUTPYBAHHS

d) mmaTuHOBHIA d) platinum

€) KaJOMEJIbHUi e) calomel

7. (2016) Jdns xinbKiCHOTO BU3HAYEHHS (epym
(I) cynbdary MeTomoM NOTEHIIOMETPUYHOTO
TUTPYBaHHS SIK IHAMKATOPHUH €JIEKTPOJ 3acTo-
COBYIOTb:

a) MIATHHOBMIi

b) xmopcpibHwmit

C) XIHTiIPOHHUI

d) cypwm’sHui

€) CKISHHIA

7. (2016) For quantitative determination of
iron (IT) sulphate by the method of potentiom-
etric titration the following electrode is used as
an indicator electrode:

a) platinum electrode

b) silver chloride electrode

C) quinhydrone electrode

d) antimony electrode

e) glass electrode

Hns Busznauenns ¢epym (II) cynmbdaty meromom
MOTEHIIIOMETPUYHOTO THUTPYBAHHS SIK 1HIUKATOPHUUN
€JIEKTPOJT BUKOPHCTOBYIOTHh IIJIATHHOBUH EIEKTPOJI.
[InaTuHOBUI €JIEKTPOJ HANEKUTh N0 EJIEKTPOHO-
00MIHHUX 200 OKHMCHO-BITHOBHUX €JIEKTPOJIIB.

B ocHOBY BU3HaUYCHHS MOKIIAJACHA PEAKIis:

Cr07> +6 Fe?* + 14 H" =~ 2Cr¥" + 6 Fe** + 7 H,0
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8. (2019) VkaxiTh eJEKTPOJA TOPIBHIHH,
SIKMI MOYKHA 3aCTOCYBATH JJIsl TIOTCHIIIOMETPHY-
HOTO JOCIIKEHHS JTIKapChKOi CyOCTaHIIII:

a) XxJgopcpioHwmi

b) umHKOBHMIA

C) CKISHHIA

d) xiHrigpoHHuit

€) CypM’sIHO-OKHCHHUIA

8. (2019) Specify the reference electrode,
which can be used in potentiometric determina-
tion of a medicine:

a) silver chloride electrode

b) zinc electrode

c) oglass electrode

d) quinhydrone electrode

e) antimony electrode

B anamiTuuHIi mpakTUIll 3a3BUYail BUKOPHUCTOBY-
I0Th HaCHYEH1 XJIOPCPiOHI €IeKTPOIU, KOHCTPYKTUBHO
MOEHAHI 3 COJLOBUM MICTKOM, IO 3aIIOBHEHUH pPO3-
YMHOM KaJliil XJI0puIy

IMoTenuiomerpisi (0odamkosuit pisens)

9. VYkaxiTh eIeKTPOXiMIUHI METOIU aHATI3Y:

a) KOHIYKTOMETpisi, TOTeHIioMeTpisi,
noJisiporpadist

b) TypOinumerpis, HederomeTpist

C) pedpakToMeTpis, HOIIPUMETPIs

d) xkomopumertpis, poromerpist

e) chekTpodoTomMeTpisi, (HOTOCIEKTPOKO-
JIOpUMETPIs

9. Specify the electrochemical methods of
analysis:
a) conductometry, potentiometry, po-
larography
b) turbidimetry, nephelometry
c) refractometry, polarimetry
d) colourimetry, photometry
e) spectrophotometry, photoelectrocol-
ourimetry

EnextpoxiMiuHi MeTOIM aHami3y IPYHTYIOThCS Ha
BUKOPUCTaHHI 3aJIS)KHOCTI EJIEKTPUYHUX IapaMeTpiB
(enekTpuYHOI MPOBIAHOCTI, PIBHOBAXKHUX EIIEKTPOI-
HUX MOTEHI[iaJliB, CUJIM CTPYMY, HAaIpyTH) BiJ] KOHIICH-
Tpawii JOCHIHKYBaHOT pEYOBUHH Y PO3UUHI

10. Skwii MeTOX TPYHTYETHCA Ha (PYHKIIOHATH-
Hill 3aJI€)KHOCTI MK KOHIIEHTPAIII€I0 TOCTIKY-
BAHOTO KOMITOHEHTA 1 BEJIMYMHOI €JICKTPOIHO-
ro MOTeHIiamy?

a) mnoTeHIioMeTpisi

b) xonmykTOMETpis

C) aToMHO0-aOCOpOIiitHa CIEKTPOCKOITIsS

d) ammepomerpis

e) enekrpodopes

10. Which method is based on the functional
dependence between the concentration of the
component to be analysed and the value of elec-
trode potential?

a) potentiometry

b) conductometry

c) atomic absorption spectroscopy

d) amperometry

e) electrophoresis

[ToTeniiomeTpist 3acCHOBaHA HAa BUKOPUCTAH1 3aJIeXk-
HoCTi enektpopyriinoi cunu (EPC) enexkTpoxiMigHOTO
nanurora (E) Bin akTuBHOCTI (@) AOCHIKYBAHOTO 10HA
y PO3UMHi, IO OMUCYEThCS PiBHIHHIM HepHcTa:

E = E°+§Iga
n

ne: EO — crangaptHa EPC enexTpoxiMiyHOTO JTaHITIOTa;
N — 3apsa JOCTiHPKYBAaHOTO 10HA 3 BIAMOBITHUM 3Ha-
KOM;
S — KpyTu3Ha eneKTpoAHOI (QYHKIIi 1HAMKATOPHOTO
CIIEKTPOJIA;
a — aKTUBHICTH JIOCIIPKYBAHOTO 10HA, SKa 3aJICXKHUTh
Bix koHmeHTpaiiii (C):

a=C - f, ne f — koedilieHT aKTUBHOCTI
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11. TloreHmioMeTpuyHe TUTPYBAHHS 3aCTOCO-
BYIOTh Y BUMAJKaX, KOJIH HEMOXJIHBO 33aCTOCY-
BaTU Bi3yallbHI 1HAUKATOpPH. B XOMi 1IbOTO THT-
pyBaHHS BUMIpIOIOTB!

a) moTeHHia] iHIHNKATOPHOIO eJIEKTPoaa

b) moTeHwian exekTpoaa NOPiBHAHHS

C) TOTeHIlial OKUCHO-BiTHOBHOI CHCTEMH

d) mnoreHuian nudy3idHOTO MWapy

€) JI3eTa-moTeHIal

11. The potentiometric titration is used in cases
when it is impossible to use visual indicators.
What potential is measured in the process of
titration?

a) potential of the indicator electrode

b) potential of the reference electrode

c) potential of the redox system

d) potential of the diffusion layer

e) zeta-potential

MeTo MOTEHIIOMETPUYHOTO TUTPYBaHHS IPYHTY-
€TbCS HAa BHU3HAYCHHI TOYKHM CKBIBAJCHTHOCTI 3a pi3-
kot 3MiHOK EPC enekTpoxiMidHOro JaHIffora, o
MICTUTh 1HAUKATOPHHUNA eNeKTpoA. [HAMKaTOpHUM Ha-
3UBAIOTh €JIEKTPOJ, MOTEHI[aN SKOTO 3alIekKHUTh BiJ
KOHIIGHTpALii JOCTiX)KyBaHOTO 10HY 3TiAHO PiBHSIHHA
Hepncra

12. OOGepiTh mapy eneKTpOaiB I MOTEHIIOMe-
TpUYHOro Bu3Ha4yeHHs pH cepenoBuina:

a) CKJISHU — XJIOPCPiOHU

b) kamomensHui — XI0pCPIOHMI

C) XIHTIIPOHHUI — CypM sSTHUIA

d) pryrHHI — XI0pCcpiOHMIA

€) CKJISHMIA — CypM’ SIHUH

12. Choose the pair of electrodes for potentiom-
etric determination of the medium pH:
a) glass electrode — silver chloride elec-
trode
b) calomel electrode — silver chloride electrode
c) quinhydrone electrode — antimony electrode
d) mercury sulphate electrode — silver
chloride electrode
e) glass electrode — antimony electrode

[ToTenmiomerpuune Bu3HaueHHs 3Ha4yeHHs pH po-
34MHIB BUKOHYIOTH METOJOM MPsIMOi MOTEHI[IOMEeTpil
(pH-MeTpii) 3 BUKOPUCTaHHAM B SIKOCTI 1HIHMKATOPHO-
'O €JIEKTPOY CKJISIHOTO €JIEKTPO/Ia.

B sikocTi enekTpoay MOpiBHAHHS BUKOPHCTOBYIOTh
KaJIoMeIbHUN a0 XJyopcpiOHuii enektpoxd. Jis Bu-
3HaueHHS pH BHKOPHUCTOBYIOTH JIAHIIIOT 3 TIEPEHOCOM
(JTaHIIFOT 3 COJILOBUM MiCTKOM)

Konaykromerpisi, BoJibTaMnepoMeTpisi, KyJoHOMeTpist (0006 ’a3K06uil picenn)

13. (2016) Ilpu KOHAYKTOMETPHYHOMY THTPY-
BanHl cymimi  kucaor HCI 1 CH3COOH
0,1 monb/a po3unHoM NaOH BUMIpIOIOTH:

a) eJeKTPONPOBIIHICTH PO3UMHY

b) kyr oOepraHHsS IUIOLMIMHH TOJISPU30Ba-

HOTO CBITJIa

€) pH cepenouia

d) moKa3HUK 3aJOMIICHHS

€) pI3HUIIIO MOTCHIIIATIB

13. (2016) In the process of conductometric
titration of HCI and CH3COOH acids in the mix-
ture 0.1 mole/dm® NaOH solution is used to
measure:

a) the electric conductivity of the solution

b) the rotation angle of the polarization

plane of the light

c) the pH of the medium

d) the refraction index

e) the difference of the potentials

KoHnnykToMeTpuuHe THUTPYBaHHS IPYHTYEThCS Ha
BHUMIPIOBAHHI €JIEKTPONPOBITHOCTI PO3YUHY B 3aJ€XK-
HOCTI Bi/l KOHLIEHTpALil eJIEeKTPOJIITY, 110 BU3HAYAETh-
csl, y IpoLecl TUTPYBaHHS.

Bemnuuny L, oGepHeny enekTpuuHoMy omnopy R,
Ha3WBAIOTh EJIEKTPOIPOBITHICTIO 3 OJMHHIICIO BHMi-
proBaHHs ciMeHC (Cm):

L=+

,Cm
R
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Konaykromerpisi, BoJbTaMIIEpOMeETPis, KYJIOHOMETPisA (0odamkoesuii pieens)

14. Tlonsporpadiss — OJHOYACHO SAKICHUH Ta
KUIBKICHUM METOJ| aHamizy. SIKui mapamerp BHU-
KOPHCTOBYIOTh JJII BHU3HAYCHHS KIJTBKICHOTO
BMICTY B IIbOMY METOi?

a) BeJHYMHA TPAHUYHOro AHY3iliHOro

cTpymy

b) enexrpuunHmii omip po3unHy

C) eNeKTPOIHMI MOTEHIial

d) moTteHIian HaMiBXBUITI

€) BeIWYMHA CICKTPOPYIIIHHOI CHITH

14. Polarography — is simultaneously the quali-
tative and quantitative method of analysis. What
is the quantitative characteristic in this method?

a) the value of limit diffusion current

b) the resistance of the solution

c) the electrode potential

d) the potential of half-wave

e) the value of electromotive force

3anekHiCTh rpaHugHoro udy3idHoro ctpymy (lug)
BiJI KOHIIEHTpAIil pEUOBUHHU ISl PTYTHOTO KPAIeIbHOTO
eJIEKTPO/Ly OIHCYETHCS PIBHAHHAM lbKOBHYA:

I/:Lu(b =607n 'Dllz'mZB'Tl/G'C,

Jie: N — 9UCIIO €JICKTPOHIB, IO OEPYTh Y4acTh Y PEaKIlii;
D — koedimient mudysii, cm?/c;
M — Maca Kparuii pTyTi, 110 YTBOPIOEThCs 3a 1 ¢, MT;
T — Yac )UTTA Kparuii pTyTi, C;
C — KOHIIGHTpAIisl 10Ha, MOJIB/IM°

15. OpHuM 3 eNeKTPOXiIMIYHMX METOMIB aHaNi3y
€ nomsporpadis. B nomsporpadivHomy anamisi
JOCTII)KyBaHy PEUOBUHY 11€HTU(DIKYIOTH 3a:

a) MOTeHIiaJiIoM HANiBXBHJIi

b) mmpuHOIO HOIsIPOrpadiuHOi XBHII

C) BEIMYMHOIO CICKTPOPYILIHHOT CHIIH

d) BucoTor momsiporpadivHOi XBUITI

€) MOJOXKEHHSM MOJSIPOrpadiuHOT XBHIII

15. One of the electrochemical methods of
analysis is polarography. In polarographic analy-
sis the substance to be analysed is identified by:

a) the potential of half-wave

b) the width of polarographic wave

c) the value of electromotive force

d) the height of polarographic wave

e) the position of polarographic wave

[Morenrianom HamiBxBuii (E12) Ha3MBalOTh MOTEH-
[iaJl cepeAnHU TMOJsiporpadivyHOi XBHII, SKHHA HE 3a-
JISKUTH BiJI KOHIICHTPAIIIl pEYOBHHH, a 3QJICKUTH Bij 11
MPUPOU, CKIaay (POHOBOTO EICKTPONITY Ta MPUPOIU
PO3UYMHHUKA.

E1, Bu3HauaroTs rpadivno. BuzHauuBIM BeIMYM-
Hy TIOTEHII1ally HAMiBXBWIII 1 3HAaIOUU CKia]l (POHOBOTO

eJ'IeKTpOJ'IiTy, MO’KHA BUBHAYUTHU HeBiI[OMy PE€YOBHUHY:
I, e 24

A —
[

Ein E.

16. TMonsporpadiyHUM METOAOM ITUPOKO KOPH-
CTYIOThCS JUIsl aHaJi3y HEOPTraHIYHUX KaTiOHIB 1
anioHiB. [Iporec eneKTpOBIAHOBICHHS HOCHI-
JDKYBaHMX 10HIB BiZI0yBa€ThCs Ha:

a) PTYTHOMY KpamnejbHOMY eJIEKTPOi

b) xamomensHOMY eneKTpOII

C) IUIATMHOBOMY €JIEKTPOJIi

d) cypm’siHOMY enekTpoi

e) cpiOHOMY eneKTpo i

16. The polarographic method is widely used
for analysis of inorganic cations and anions. The
process of electroreduction of the ions to be in-
vestigated takes place on:

a) dropping mercury electrode

b) calomel electrode

c) platinum electrode

d) antimony electrode

e) silver electrode

BonbrammnepoMeTpudHi METOAM — 1€ TPYyTa eIeKT-
POXIMIYHUX METOJIB aHali3y, B SIKHX BHKOPUCTOBY-
IOThCSI TIPOLIECH TOJISIpU3allii MIKpOEJIeKTpoa 3 OTpHU-
MaHHSIM HOJSAPU3ALIAHUX (BOJBTAMIEPOMETPUYHHUX )
KPUBHUX 3QJIEKHOCTI CHJIM CTPYMY BiJl HAIIPYTH.

SIKmo B SKOCTI pOOOYOro eneKTpoay BUKOPHCTO-
BYETBCS €IIEKTPO/] 3 MOBEPXHEIO, IO MOCTIHHO TTOHOB-
TMO€ThCsl (HANPUKIIAA, PTYTHUH KpamelbHUil eneKT-
poJ1), METOJ1 aHAIII3y HA3UBAEThCS NMOJIPOrpadiuHuM
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17. AMnepoMeTpuyHe TUTPYBaHHS BHKOPHCTO-
BYIOThb IS aHaji3y ACSIKHX (papMaleBTUYHUX
npenapariB. MeTox amMIepoMeTpU4HOTO THUTPY-
BaHHS IPYHTYETHCS Ha!

a) BH3HAYEHHI TOYKH eKBiBaJE€HTHOCTI
3a pi3kor0 3MmiHoOW0 audysiiiHoro
CTPYMY B Npoueci THTPYBaHHS

b) BuMiprOBaHHI Pi3HUII MOTEHIATIB MiX
eNIEKTPOJaMH Y TIPOLIEC] TUTPYBAHHS

C) BUMIpIOBaHHI HANpyrd y KOMIpII ITij
4ac TUTPYBaHHS

d) ioHHOMY OOMiHI MiXK KaTiOHITOM 1 p0O3-
YUHOM, II[0 aHANI3YIOTh

€) 1OHHOMY OOMiHI MK aHIOHITOM 1 pO3-
YUHOM, III0 aHANI3YIOTh

17. Amperometric titration is used for analysis
of some medicines. The method of amperometric
titration is based on:

a) determination of the equivalence
point on the sharp change of the dif-
fusion current in the process of titra-
tion

b) measurement of the difference of poten-
tials between electrodes in the process
of titration

c) measurement of the voltage in the cell
in the process of titration

d) ion exchange between the solution and
a cationite

e) ion exchange between an anionite and
the solution

AMniepoMeTpuyHe THTPYBAaHHS MPOBOISATH IPH
3HAYeHHI TOTEHI[IaTy, 110 BiANOBIIa€ MOTEHIIATy Ha-
niBxBuii (E1p). Peectpyrots mudysiiiauii ctpyM (Lug),
IO TPOXOJUTh Yepe3 EJCKTPOXIMIYHY KOMIpKy, Ta
OyaytoTh rpadik 3anexHocTi (Iwgp) Bl 00’eMy mona-
Horo tutpanry (V).

I'padik 3anexnocti nudysiinoro ctpymy (Lumg) Bin
00’emy nmomaHoro tutpanty (V1) — 116 KpuBa aMIepo-
METPUYHOTO THTPYBaHHS, (opMma SKOI 3alIeKUTh Bij
aKTUBHOCTI OJHOTO 3 KOMIIOHEHTIB €JIEKTPOXiMiYHOi
peaxii:

la al Ia

AN

Y Y y
Vi T Vi T Vo T

18. Bin 4oro 3anexuTh BHCOTa HOJsporpadiy-
HOT XBHJIi?
a) KOHIEHTpAaIlii BiTHOBJIOBAHOIO iOHY
b) ckmany enexrpomity
C) XapakTepUCTUKH Karijsipa
d) paniycy kaminspa
€) IOBXHHH Karijsipa

18. The height of polarographic wave depends on:
a) the concentration of the ions to be re-
duced
b) the composition of the electrolyte
c) the characteristics of the capillary
d) the radius of the capillary
e) the length of the capillary

KonnenTpanito 1ociiKyBaHOI PEYOBHHH BH3HA-
4alTh 3a BUCOTOIO mojsporpadiunoi xBum (h), sxa
MPSIMOIIPOTIOPIIIfHA KOHLEHTpALii J10CIHIKYBaHOTO

10Ha: 1
I,MmK

E,B

19. 3a3Hauytre MeTOA KIIBKICHOTO aHali3y, IIO0
IPYHTY€TbCS Ha BUMIPIOBaHHI KUIBKOCTI €JIEKT-
PHKH, BUTPAu€HOi Ha MPOBEACHHS EJIEeKTPOXiMi-
YHOI peaKiii:

a) KyJOHOMeTpis

b) ammnepomerpis

C) TOTEHIIOMETpis

d) xoHIyKTOMETpIsS

19. Specify the method based on the measure-
ment of the amount of electricity spent on elec-
trolysis of a definite amount of the substance to
be analysed:

a) coulometry

b) amperometry

C) potentiometry

d) conductometry

Kynonomerpis — i3uko-XiMiyHHI METOJ| aHaMi3Yy,
3aCHOBAaHUN Ha BHUMIPIOBAHHI KUIBKOCTI EJIEKTPUKH,
BUTPAaYEeHOI Ha OKHUCHEHHsA a00 BiHOBIEHHS JOCIHi-
JOUKYBAHOI pEYOBHMHU.

B oCHOBI KyJOHOMETPUYHHMX BH3HAYEHb JICKUTh
3akoH Dapanes:
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e) momsporpadis

e) polarography

20. KymnoHomerpisi IpyHTY€ThCSI Ha BUMIipIOBaH-
HI KUIBKOCTI €JIEKTPUKH, IO BHUTPAyaloTh Ha
CJIIEKTPOJIHY peakiiro. SIKuii 3aKoH JIeKUTHh B
OCHOBI KYJIOHOMETPUYHOTO BHM3HAYCHHS pPEYO-
BUH?

a) ®apanes

b) Kymona

c) Herorona

d) Byrepa—Jlambepra—bepa

e) Crokca

20. Coulometry is based on the measurement of
the amount of electricity spent on the electrode
reaction. Specify which law is in the basis of
coulometric determination of substances:

a) Faraday

b) Coulomb

c) Newton

d) Bouguer—Lambert—Beer
e) Stokes

M-Q M2t

F-n Fno e
M — Maca eJIeKTPOXIMIYHOAKTUBHOI CTIOJIYKH Y JOCIHi-
JKYBaHOMY PO3UHHI, T;
M — MonspHa Maca eJIeKTPOXIMIYHOAKTHBHOI CIIONY-
KU, I/MOJIb;
Q — KUTBKICTh €NEKTPUKH, 1[0 BUTPAYCHA HA EICKTPO-
ximMiuHy peakuiro, Ki;
I- cuna ctpymy , A;
F —gucno ®apazes, 96500 Kn/mounb;
N — YUCJIO €JIEKTPOHIB, MO0 OEPYTh y4acTh B €IICKTPO-
XIMIYHOMY TpOLIECi;
t —uac, c

m

21. Slkuii mapaMeTp BHUMIPIOIOTh MPU KOHIYK-
TOMETPHYHOMY THUTPYBaHHI PO3YMHIB EJIEKTPO-
TITIB?

a) eJeKTPONPOBIIHICTH

b) kucnoTHiCTH cepemoBHIa

C) eJeKTpopyIIiifHa Cria

d) B’sA3KICTh pO3UHHY

€) KOHIEHTpALliS PO3UUHY

21. Specify which parameter is measured in
conductometric titration of electrolytes:

a) electric conductivity

b) acidity of the medium

c) electromotive force

d) viscosity of the fluid

e) concentration of the solution

[Tpu BUKOHAHHI KOHAYKTOMETPUYHOTO TUTPYBAHHS
TUTPAHT JOJAIOTh HEBEIMKUMU TIOPIiSIMHU, 3a3BHYA
OJITHAKOBMMH, BUMIPIOKOYH TIICJIS KOXKHOTO JIOJaBaHHS
OUTOMY €IIEKTPUYHY TPOBIMHICTH PO3UMHY Y¥. 3a
OTPUMAHUMU JIAHUMHU OYAYIOTh KPHUBY THTPYBaHHS B
KOOpJMHATax ) — 00’eM TUTpaHTy. TOUKy eKBiBaJIEeHT-
HOCTI BU3HA4yalOTh B MICIl MEPETUHY NPSIMHUX JIHIH,
[0 BiJMOBIAAIOTh 3MiHI MUTOMOI EJIEKTPUYHOI MPO-
BIJIHOCTI PO3YMHY JIO 1 MICJIsI TOYKH €KBIBaJICHTHOCTI

22. B 0OCHOBY KOHJIYKTOMETPHYHOTO METOAY
aHaJII3y MOKJIAJIEHO 3aJIeXKHICTb:

a) MiXK eJeKTPUYHOI NMPOBiTHICTIO Po3-
YHMHIB €JEKTPOJITIB Ta IX KOHIEHT-
paui€ero

D) MK PO3YMHHICTIO €IEKTPONITY 1 TeM-
HepaTyporo PO34nHy

C) MK eNeKTPUYHOI MPOBIIHICTIO PO3-
YHUHIB €JEKTPOJIITY 1 KOHCTAHTOIO M-
couiarmii

d) MiX eNeKTpUYHIM OMOPOM PO3YHHIB €IIe-
KTpOJIITIB Ta €KBIBAJIECHTHOIO POBIAHICTIO

22. In the basis of conductometric method of
analysis is the fixed dependence of:
a) the electric conductivity of the elec-
trolyte solution on its concentration
b) the electrolyte solubility on the temper-
ature of the solution
c) the electric conductivity of the electro-
Iyte solution on the constant of disso-
ciation
d) the electric resistance of the electrolyte
solution on the equivalent conductivity

B ocHOBY MeTona KOHJYKTOMETpii MOKJIAJEHO 3a-
JIEKHICTh €JEKTPONPOBITHOCTI PO3UYHMHIB €JIEKTPOJITIB
BiJl IX KOHIIEHTpAIIii:

A=y - 1000/ c, ne:

¥ — IUTOMA eNeKTPONPOBiHicT, CM-cMY;
A — eKBiBaJIEHTHA eNEKTPONPOBifHicTh, CM-cM L,
C — KOHIIEHTpAIlisl €TeKTPOIiTy, MOIb/IMS
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e)

MDK €JIEKTPUYHOIO TIPOBIIHICTIO PO3-
YHMHIB €JIEKTPOJITY 1 CTYIEHEM JUCOLIi-
arii eJIeKTPOIIITY

e)

the electric conductivity of the electro-
Iyte solution on the degree of the elec-
trolyte dissociation

Pedpaxkromerpisi, nossipumerpist (0006 ’a3K06uil pisens)

23. (2017) Slxy 3 HaBeIeHHX PEYOBUH MOXKHA
BU3HAYUTH METOJOM IOJIIPUMETPii?

a)
b)
c)
d)
e)

IJII0K03a
OeH3eH

cynb(haTHa KUCIOTA

HaTpid XJIOPH]

el METOJl MPUIAATHUN JUIsl BUSHAYEHHS
OyIb-SIKUX PEYOBUH

23. (2017) Specify the substance that can be
determined by the method of polarimetry:

a)
b)
c)
d)
e)

glucose

benzene

sulphuric acid

sodium chloride

this method applicable to any substance

B OCHOBI MONIIPUMETPUYHOTO METOAY aHANI3y Jie-
KUTh BUMIPIOBAHHS KyTa OOCpTaHHS ILIOIIUHHU IOJIS-
pu3alii moJIPU30BaHOrO CBITJIA, MO MPOWIUIO Yepe3
ONTHYHO aKTHBHE cepenoBulle. I3 3a3HadyeHUX pedo-
BHUH OITHYHOIO aKTUBHICTIO BOJIOIIE TIILKU TIIIOKO3a

24. (2017) [dns KUIBKICHOTO BU3HAYEHHS JIiKap-
CHKOTO TIperapary 3acTOCyBalll pedpakToMeT-
pPUYHUI METOJ aHaji3y, B OCHOBI SIKOTO JIC)KHTh
3aJIKHICTD MIXK:

a)
b)
c)
d)

e)

NMOKA3HUKOM 3aJI0MJICHHSI Ta KOHIIe-
HTPALi€I0 PEYOBUHHU Y PO34YHHI
€JIEKTPUYHOIO IIPOBIJHICTIO PO3YMHY Ta
HOro KOHIIEHTPALIIEO

KOHIIEHTPALI€}0 PEYOBHUHHU Y PO3UMHI Ta
Horo Kyrom ob6epTaHHs

KOHIIEHTPALI€I0 PEYOBHUHHU Y PO3UMHI Ta
J0r0 ONTUYHOIO I'YCTHHOIO
IHTEHCHUBHICTIO CBITJIONOTJIMHAHHS PO3-
YMHY Ta HOro KOHLIEHTPAIIE0

24. (2017) For determination of a medicine the
refractometric method of analysis is used; in the
basis of it there is the dependence of:

a)

b)

c)

d)

e)

the refraction index on the concentra-
tion of the substance to be analysed in
the solution

the electric conductivity of the solution
on its concentration

the concentration of the substance to be
analysed in the solution on its rotation
angle

the concentration of the substance to be ana-
lysed in the solution on its optical density
the intensity of light absorption of the so-
lution on its concentration

3aNeXHICTh MOKa3HUKA 3aJOMJICHHS BiJl KOHIICHT-
parlii peyoBHHH B PO3YHHI MOKIJIAJEHA B OCHOBY Killb-
KICHUX BU3HA4Y€Hb PEPPaKTOMETPUYHHM METOAOM 1
BUKOPUCTOBYETHCS JUISL:
— BH3HAUEHHSI SKOCTI MPHUTOTOBJIEHUX PO3YMHIB 1
TEpMiHIB 30epiraHHsl KOHIIEHTPOBAaHUX PO3YMHIB;
— KUIBKICHOTO BU3HAU€HHsS KOMIIOHEHTIB B JBO- 1
0araTOKOMIIOHEHTHUX CyMIIIaX, B TOMY YHCI1
JKapChKUX Mpernaparax

25. (2019) KonreHTpallit0 €THIOBOTO CIIUPTY B
NEeSKUX JKapchKuX (hopMax BH3HAUYAIOTH pe-
dbpakToMeTpudHO. JIJI IbOTO BUMIPIOIOTH:

a)
b)

NMOKA3HUK 3aJIOMJICHHS PO34YHHY
KYT MaJIIHHS IPOMEHS CBITJIa

25. (2019) The concentration of ethyl alcohol in
some medicines and tinctures is determined by
refractometry. For this purpose we measure:

a)
b)

the refraction index of the solution
the angle of the light beam

Metoxa 3aCTOCOBYIOTH IS BU3HAYCHHS €TAHOIY Y
CIMPTOBMICHUX Ipernaparax.

PedpakromMeTpiuHUM METOIOM MOKHA BU3HAYHUTH
BMICT €THJIOBOTO CHUPTY Y Jiama3oHi KOHLEHTpalii
Bix 1% mo 70%.
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C) KyT oOepTaHHs IUIOLIMHHU IMOJISPU30Ba- c) the rotation angle of the polarization ExcriepuMeHTanbHO BCTaHOBIICHA 3aJICKHICTH I10-
HOTO CBITIIa plane of the light Ka3HUKa 3JIOMJICHHS () BiJl KOHIIEHTpALlii €TUIOBOTO

d) Kyr MOBHOrO BHYTPIIHBOTO BiTOMTTS d) the angle of the total internal reflection | ciupty y BomHO-cimproBux po3uunax. L{i maHi HaBe-
IPOMEHSI CBiT/Ia . of the light beam JIeH1 y TOB1IHUKOBHUX TaOJIULISAX

€) KyT 3aI0MJICHHS [IPOMCHSI CBITIIA e) the refraction angle of the light beam

26. (2019) Ilpu xinbKicCHOMY BH3HA4YCHHI TJIIO-
KO3H TOJIIPUMETPHYHUM METOJIOM BUMIPIOIOTE!

a)

b)
c)

d)
e)

KyT oOepTraHHs
NMPOMeH CBiTJIa
KOE(QIIIEHT 3aIOMJICHHS CBITJIA

CTYNiHb MOIJIMHAHHS MOJSPU30BAHOTIO
MIPOMEHS CBITJIa PO3YMHOM

JMCIIEPCII0 IPOMEHS CBITJIa PO3YHHOM.
ONITUYHY T'YCTHHY PO3YHHY

MOJIAIPU30BaHOT O

a)

b)
c)

d)

e)

26. (2019) In quantitative determination of glu-
cose by the polarimetric method we measure:

the rotation angle of the polarization
plane of the light

the coefficient of light refraction

the absorption degree of the polarized
light by the solution

the dispersion of light beam by the solu-
tion

the optical density of the solution

Kyt oGepranust (0°) — 1e BIAXWICHHS IUIOINIMHU
MOJISIpU3allii BiJI TIOYaTKOBOTO ITOJIOKEHHS, BUPAKCHE
y KyTOBHUX rpajycax. BiH 3aneXxuTs BiJl IpUPOAH pe-
YOBHMHHU, KOHIIEHTpallii po3unHy (c,%), TOBIIMHHU LIAPy
JOCITIPKYBAHOTO PO3YMHY (M), JOBKWHU XBHWJII CBIT-
Jla Ta TeMIepaTypH:

0 _ [a]ZDO -l
100

a

y A€
0.

o — KyT obepTaHHs,’;

20

[@]s' — murome o6epranns,’;

| — ToBIIMHA mIApY, AM;

C — KOHIIGHTpAIlisl po34uHy, %o

Pedpaxromerpis, monsspumerpist (0ooamkosuii pieens)

27. PedpakToMeTpuuHUN METOA aHami3y IpyH-

27. The refractometric method of analysis is

Pedpakromerpis — dapmakoneitnuif Meron aHami-

TYETBCS HA: based on: 3y, 3aCHOBaHHMIl Ha BHMIipIOBAHHI BiJJHOCHOTO IMOKa3-
a) BHMIpPIOBaHHI NMOKA3HHMKA 32J0MJIEH- a) measurement of the refraction index | uuxa 3anomnenns pedosunu (N) — B 3aMeKHOCTI Bif ii
H$1 IOCJTi/I)KyBAHOT PeYOBHHU of the substance to be analysed KOHIICHTpaIlii (C) , 3TIHO PiIBHAHHIO :
b) BuMiprOBaHHI CIiBBiIHOLIEHHS MIBHI- b) measurement of the ratio of the rate of N=M+F-c
: : . o . =no+F - c,
KOCTi PO3MOBCIOMKEHHS CBITIA Y PO3- light propagation in the solution to the e
YUHI 1 IIBUAKOCTI PO3MOBCIOMKEHHS rate of light in vacuum 0 B O —
CBITJIa y BaKyyMi c) measurement of the optical activity of p Y
. . . . No - MOKa3HUK 3AJIOMJICHHS pO3YMHHHUKA,
€)  BHMIpIOBAHH ONTHYHOT AKTHBHOCT] pe- the substance F — pedpaxromerpuunuii dakrop, sikuil JopiBHIOE Be-
YOBHHH d) measurement of the rotation angle of mngif{ e pl‘IOKaSHI/IKa 32&0 MJ'IeHHHI;)'I e
d) BuMiprOBaHHI KyTa OOepTaHHS IUIOLIU- the polarization plane of the light e KOELII;HTpZL[ﬁ oy 3 1% p
HM TIOJIAPU30BAHOTO CBITIIA, SKE IPOMi- passed through the optically active sub- . . ’
; C — KOHIIEHTpAIIisl pO3UuHY, %o
IIIJI0 KPi3h ONTHYHO aKTUBHY PEYOBHHY stance
€) BUMIPIOBAHHI CHIBBiIHOIICHHS IIBHU]I- e) measurement of the ratio of the rate of
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KOCTI PO3MOBCIOJUKCHHSI CBITJIA Y PO3-
9UHI 1 TIBUAKOCTI PO3MOBCIOKCHHS
CBITJIA y MOBITPI

light propagation in the solution to the
rate of light in air

28. Kyt oOepranHs MIOLMIMHMA HOJSApU3aLii Om-
THYHO AKTHBHUMH PEYOBHHAMHU BUMIPIOIOTH 3a
JIOTIOMOTOI0 TIPHJIALTY:

a) moJsIpuMeTpa

b) pedpakTomerpa

C) KOHIYKTOMETpa

d) coekrpodoromerpa

€) MOoTeHIlioMeTpa

28. The rotation angle of the polarization plane
of optically active organic substances is meas-
ured with the help of the following device:

a) polarimeter

b) refractometer

c) conductometer

d) spectrophotometer

e) potentiometer

Kyt o6epranns mwiomunu nonspusanii (o) Busna-
4alTh 3a JIONOMOrow mnossipumerpiB. HaiiBaxiusi-
[IMMHU YaCTUHAMH HOJSIPUMETPY € TOJISPU3aTop 1 aHa-
nizatop. [losngpuzaTop — HEpyXoMoO yKpiIlJeHa [pu3Ma
Hikosisi, sika TepeTBOpPIOE€ CBITIO Ha MOJSPU30BAHE.
AHaJti3aTop /1a€ MOXKJIMBICTh BU3HAUUTH, HA SIKUH KyT
oOepHyJacs TUIOIMIWHA TOJIIPU3aIlii 11| BIUTABOM JIOC-
JPKyBaHOTO po34MHY 3 TouHicTIO £0,05°

29. Ilpu BU3HAUEHHI CTYNEHS YUCTOTH TITFOKO3H
HNOJSIPUMETPUYHUM ~ METOJIOM  PO3PaXOBYIOTh
BEJINYMHY:
a) NUTOMOro KyTa 00epTaHHS NJIOIHHH
noJisipu3anii
b) abcomoTHOrO MOKA3HKMKA 3aJIOMJICHHS
C) KyTa oO0epTaHHs IUIONUHH MMOJIIPHU3ALii
d) BigHOCHOTO MOKAa3HHWKA 3aJOMJICHHS
e) mnuTomoro KoeillieHTa CBITIO MOIJIH-
HaHHS

29. In determination of the purity degree of glu-
cose solutions by the polarimetric method the
following parameter is calculated:
a) the specific rotation angle of the po-
larization plane
b) the absolute index of light refraction
c) the rotation angle of the polarization
plane
d) the relative index of light refraction
e) the specific absorption coefficient

B ocHOBI BU3HAYEHHS TIIIOKO3U MOJISPUMETPUIHAM
METO/IOM JIS)KUTh BUMIPIOBaHHS KyTa OOCpTaHHS IUIO-
MIMHU TOJApH3alii MOJSPU30BaHOTO CBITJIA, MIO
TIPOMIILIO Kpi3h ONTHYHO aKTUBHE cepeonuie (o).

[Tutome oOepTaHHs PO3paxoBYeTHCS 3a (HOPMYIIO0:

20
[al = o - 100/1- ¢,
[a]ZO
ne: D ~nurome oOepTaHHs, °;
oL — KyT obepTaHHs y Tpaaycax, °;
| — ToBIIMHA HIAPY , AM;
C — KOHIIeHTpa1lis, %

30. SIky pedoBHHY B PO3YHHI MOKHA BU3HAUUTH
JIBOMa METOJIaMU — MOJISIPUMETPUYHUM 1 pedpa-
KTOMETPUYHUM?

a) ackopOiHOBa KHCJIOTA

b) matpiii Oenzoar

C) OeH30aTHA KKCIOTA

d) KambIliif rIFOKOHAT

€) wMmarHiii cynbdat

30. Which substance in a solution can be deter-
mined in two ways — by the polarimetric and
refractometric methods?

a) ascorbic acid

b) sodium benzoate

c) benzoic acid

d) calcium gluconate

e) magnesium sulphate

ACKOpOIHOBY KHMCIIOTY Y PO3YMHI MOKJIMBO BU3HA-
YUTH pedpakTOMETPUUYHUM METOJIOM aHajli3y, BHUMI-
PIOIOYM TIOKa3HUK 3aJIOMIIEHHS ().

MoXJIMBO BU3HAUUTH, TAKOX, 1 HOJIIPUMETPUUHUM
METOJIOM, TOMY 1[0 BOHA € ONTUYHO AKTUBHOIO pEyo-
BUHOIO

31. Hedenomerpito Ta TypOiAUMETPitO 3aCTOCO-
BYIOTb JUISl aHAJII3Y JIIKapChKOi CyOCTaHIIi1, SIKIIIO
BOHA 3HAXO/UTHCS Y BUTIISIL:

a) cycmeHsii

b) icrunHOrO PO3UMHY

31. Nephelometry and turbidimetry are used for
analysis of a medicine if it is in the form of:

a) asuspension

b) atrue solution

c) acoloured solution

Hedenomerpist noOynoBaHa Ha BUMipIOBaHHI 1HTe-
HCUBHOCTI CBITJIa, SIK€ BI1JIOWMBA€THCS (PO3CIIOETHCA)
3a0apBIeHOI0 a00 HEe3a0aPBIICHOIO CYCIIEH3IETO.

TypbinumMeTpisi 3aCHOBaHAa Ha BUMIPIOBAaHHI 1HTEH-
CHBHOCTI CBITJIa, SIK€ TIOTJIMHAETHCS HE3a0apBIICHOIO
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C) 3abapBICHOrO PO3YHHY
d) He3abapBJIEHOTO PO3UUHY
€) KOJIOiJHOTO PO3YHHY

d) acolourless solution
e) acolloidal solution

CYCTICH31€10

32. YkaxiTh mxepeno 30yMKEHHS B eMiCiiHIN
CHEKTPOCKOMii MpH BHU3HAYCHHI KOMIIOHEHTIB
JKapChKO1 CyOCTaHITIi:

a) moJaym’s

b) citio

C) yIbTPa3BYK

d) xaroxna nmamma

€) Jamma po3KaproBaHHS

32. Specify the excitation source in emission
spectroscopy in determination of components of
a medicine:

a) flame

b) light

c) ultrasound

d) cathode lamp

e) incandescent lamp

[TpuHIMIT aTOMHO-a0COPOLIHHOrO METOy 3aCHOBa-
HUI Ha PE30HAHCHOMY IMOTJIMHAHHI XapaKTEePUCTUYHOTO
BUIIPOMIHIOBAHHS €JIEeMEHTa HOro He30y/DKEHUMH aTo-
MaMH, SIKi 3HAXOJSIThCS B aTOMHO-TIAPOBOMY CTaHi.

AtoMizallii pe4yoBMHHU B aTOMHO-aOCOpOIIHHOMY
aHaJi31 JOCATAIOTh 3a JIOTIOMOTOI0 TOJIYM’sl Pi3HOTO
tumy. Lleit meron aHamizy 3abe3mneduye NOCTaTHBO HU-
3pKi Meki Bu3Ha4deHHs eneMenTi (10° — 107%)

33. OO6epiTh HAWOUIBII paliOHATLHUNA METO/T
KUJIBKICHOTO BHU3HAYEHHS JIFOMIHECI[IIOIOUHUX Bi-
TaMiHiB:

a) ¢ayopumerpis

b) nHedemomerpis

C) TypOimumerpis

d) mnonsipumeTpist

e) pedpakromeTpis

33. Choose the most rational method for quanti-
tative determination of fluorescent vitamins:

a) fluorimetry

b) nephelometry

c) turbidimetry

d) polarimetry

e) refractometry

diryopuMeTpis — OJIMH 3 METOIB (HOTOMETPUYHOTO
aHaJTi3y, 3aCHOBAHHWI HA BUMIPIOBAaHHI 1HTCHCHBHOCTI
(bayopecteHItii (OKpeMHUi BUITAIOK — JIFOMIHECIICHIIIT)
pedoBuHU. MOke OyTH 3aCTOCOBAHUU SIK JIJISl KIJIbKiC-
HOTO, TaK 1 JJIs SKICHOTO aHali3y JIOMIHECIHIIOIYHUX
BITaMiHIB

AGcopouiiiHi MmeToau ananisy (0606 ’a3Ko6uii pieenn)

34. (2017) 3axkon byrepa—Jlambepra—bepa ne-
)KUTh B OCHOBI MOJICKYJIIPHOTO aOCOpOIIHHOTO
aHaJi3y. 3riIHO 3 IIMM 3aKOHOM ONTHYHA T'yCTH-
Ha PO3UUHY:
a) mpsIMO NMponopuiiiHa TOBUIMHI mapy i
KOHLEHTPAaNii pe4yoBMHHU
b) mnpsmo mponopuiiiHa TOBImIMHI mapy i
MOKAa3HUKY TOTJIMHAHHS
C) oOepHEHO MpOMOpIiiiHa TOBIIUHI LIapy
1 KOHIIEHTpaIii peYOBHUHU
d) mnpsMo mpomopiriiiHa KOHIEHTpAIi pe-
YOBHHU 1 OOEPHEHO MPOIOPIIiifHA TOB-
LIUHI [apy

34. (2017) The Bouguer—Lambert-Beer law is
in the basis of the molecular absorption analy-
sis. According to this law the optical density of
the solution is:

a) directly proportional to the thickness
of the layer and the concentration of
the substance

b) directly proportional to the thickness of
the layer and the absorption coefficient

c) inversely proportional to the thickness
of the layer and the concentration of the
substance

d) directly proportional to the concentra-
tion of the substance and inversely pro-

O06'eqHaHMiT 3aKOH CBITJIONOTJIMHAHHS — 3aKOH by-
repa-JlamGepra-bepa:

A=kcl,

Je: A — ONTUYHA TYCTHHA PO3YUHY;
K — koe(iIlieHT MOTIMHAHHS;

C — KOHIIEHTpALlisl PO3YUHY;

| — TOBIIMHA MTOTJIMHAKOYOTO TIAPY
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e)

IpSIMO TIPOTIOPIiHA KOHIEHTpaIlii pe-
YOBHHHU 1 0OEPHEHO IPOMNOpITiiiHa TTOKa-
3HUKY MOTJIMHAHHS

€)

portional to the thickness of the layer
directly proportional to the concentra-
tion of the substance and inversely pro-
portional to the absorption coefficient

35. (2015) [lns BuOOpy aHAIITHYHOI JOBKHUHHU
XBWI TIpH (POTOMETPUYHHUX BUMIPIOBAHHSX I10-
nepeaHb0 OyaylHoTh KPUBY CBITJIONMOTJIMHAHHS,
sIKa SIBJISIE COOOK0:

a)

b)

c)

d)

e)

rpagik 3a/1eKHOCTI ONTHYHOI T'YyCTH-
HHM PO34YHMHY BiJ JOBXKHHU XBWJIi Na-
JAA040ro CBiT/Ia

rpadik 3aJIeKHOCTI ONTUYHOI TYCTHHH
PO3YMHY BiJ KOHIIEHTpaIlii 3a0apBICHO-
IO PO3YUHY

rpadik 3aJeKHOCTI IHTEHCHBHOCTI CBi-
TJIOBOTO TOTOKY BiJl TOBIIMHHU TOIJIU-
HAIOYOTO Mapy

rpagik 3a1eKHOCTI ONTUYHOI TYCTUHU PO-
34YMHY BiJl TOBIIMHY MOTJIMHAIOYOTO [Iapy
rpadik 3alJeXHOCTI IHTEHCHBHOCTI 3a-
OapBJIEHHS B1J KOHLEHTpAllli pO3YUHY

35. (2015) To choose the analytical wavelength
in the method of photometry on the basis of the
experimental data we plot the curve of depend-
ence of:

a)
b)
c)
d)

e)

the absorbance 4 on the wavelength A
the absorbance 4 on the concentration ¢
the wavelength A on the concentration
the absorbance A on the temperature t,
°C

the wavelength A on the temperature t,
°C

KpuBa cBiTnonornuHanus — 1e rpadik 3a1exxHOCTi
ONTHUYHOI TYCTHHH PO34HMHY (A) BiJ JOBXHHH XBHJI
1aJ1ax049oro cBitia (A, HM).

225 250 275 A HM

36. (2018) V dboroMeTprHYHOMY METOI aHATi3y
cepiro 3 6 — 8 CTaHAAPTHUX PO3UMHIB TOTYIOTh JUIS:

a)
b)
c)
d)
e)

no0y/10BH KaJIiOpyBaIbHOT0 rpagika
OLIIHKHA METOJAMKH BU3HAYCHHS
CIPOLIEHHS METOAUKH POOOTH

BUOOpY CBITIO(UILTPIB

BUOOPY KIOBET

36. (2018) In photometric analysis the series of
6 — 8 standard solutions is prepared for:

a)
b)
c)
d)
e)

to plot the calibration curve

to estimate the procedure of determination
to simplify the working procedure

to select the light filters

to choose the cells

KoHueHTpalito A0CiiKyBaHOIO pO3YMHY BH3HA-
YalTh METOJOM T'paayIOBaJIbHOTO rpadika, sikuii Oy-
JYIOTh B KOOpJAUHATaX A (ONTHYHA I'yCTHHA) — C (KOH-
LHEHTpalis). A

Cx C

37. (2019) ®doromMeTpHuUHHMII METOX aHAJI3Y
JI03BOJISIE BU3HAYUTH KOHILIEHTPALIIO:

37. (2019) The photoelectrocolorimetric method
of analysis allows to determine the concentration

a) 3a0apBJIEHOr0 PO3YUHY of:
b) xamamyrHOTrO pO3UMHY a) the coloured solution
C) ONTHYHO-AaKTHBHOI PEYOBUHH b) the turbid solution

doTOMETpUYHUI METOJT aHaji3y J03BOJISIE BU3HA-
YUTH KOHLIEHTPALIIIO JIIIe 3a0apBICHUX PO3UMHIB
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d) 6e30apBHOrO PO3UYHHY
e) Oynb-sIKOTO PO3YHHY

c) the optically active substance
d) the colourless solution
e) any solution

38. KinpkicHe BHU3HaueHHS (HOTOMETPUUHUM
MeToaoM cojieit kynpymy (II) mpoBoasTs 3a rpa-
IYIOBATBHUM Tpadikom, KUl OyayIOTh y KOOp-
JUHATax:
d) ONTHYHA I'yCTHHA — KOHIEHTPAIlis
b) onTuuHa rycTHHaA — TEeMIeparypa
C) ONTHYHA IyCTHHA — TOBIIMHA MIApy Pi-
TVHH
d) iHTEHCHBHICTH
JIOBYKVMHA XBUIII
€) OITHYHA I'YCTUHA — JOBXKHHA XBHUII

CBITJIOTIOTJIMHAHHS —

38. The quantitative determination of copper
(1) salts by the photometric method of analysis
is carried out according to the calibration curve
plotted in the coordinates of:

a) optical density — concentration

b) optical density — temperature

c) optical density — thickness of the layer

d) intensity of light absorption — wave-

length
e) optical density — wavelength

Jlns poToMeTpuuHOro BusHa4eHHs coneif Cu®® Bu-
KOPHUCTOBYIOTH (JOTOMETPUYHY PEAKIIIIO:

Cu?* + 4 NH4,OH [Cu(NH3)4]?* + 4 H20,

B pE3yibTaTi SKOI YTBOPIOETHCS KOMIUIEKCHHUN 10H
[Cu(NH3)4]?" inTencuBHO cuHBOrO KONBOPY. KOHIEH-
TpaLilo JOCIIIKYBAHOTO PO3YMHY BH3HAYAIOTh METO-
JIOM TpaayroBaibHOro rpadika, sikuif OyAayroTb B KO-
opauHaTax A (ONTHYHA I'YCTHHA) — ¢ (KOHLIEHTpALIis).

AGcopouiiini MeToau anamtisy (0odamkoeuii pisens)

39. ®izuKo-XiMIYHI METOAW AaHANN3y BHKOPHCTO-
BYIOTb JUISl KUIBKICHOTO BHM3HAUEHHS JIKapChKUX
peyoBHH. SIKuii 3 HaBEJEHUX HIKYE METOAIB IPYH-
TYETBCS Ha BU3HAYEHH] ONTHYHOI TYCTUHH PO3UHHY?

a) cnekTpodoTomeTpis

b) monsiporpadis

C) TOTCHIIOMETpis

d) KkymoHoMeTpis

€) eleKTporpaBiMeTpis

39. Physical and chemical methods of analysis are
used for quantitative determination of medicines.
Which method from the given below is based on
the measurement of optical density of the solution?

a) spectrophotometry

b) polarography

C) potentiometry

d) coulometry

e) electrogravimetry

3acTocyBaHHs B aHaji31 METOMAIB cHeKTpodoTome-
Tpii 3acHOBaHE Ha BUKOPUCTaHHI 3aKoHY byrepa—
Jlam6epra—bepa:

lo
A= IgTzk-c-I

Je: A — onTHYyHa I'yCTHUHA JI0CHIKYBAHOTO PO3YUHY;
C — KOHLIEHTpALlisl TOCII)KYBaHOTO PO3UUHY;

K — xoediieHT MOTTHHAHHS;

| — TOBIIMHA MOTIMHAIOYOTO Mapy (KIOBETH)

40. Mousspauii KOE]IIiEHT CBITIOMOTIMHAHHS —
IIe 3HAYCHHS ONTHUYHOI TYCTHHH PO3YHHY IIPH
TOBILUHI MOTJMHAIOYOro mapy 1 cM 1 KOHIEHT-
paitii, o TOPiBHIOE:

a) 1 moas/n

b) 0,1 monbs/n

40. The molar absorption coefficient is the opti-
cal density of the solution under the conditions,
when the thickness of the layer is equal to 1 cm
and the concentration is equal to:

a) 1 mole/dm?3

b) 0.1 mole/dm?

Koeodinient mnormunanns (k) — koHcTaHTa s
KOXHOI PEUYOBUHH INPH MEBHIM JOBXKHUHI XBHJII CBITJIO-
BOTO BHIIPOMiHIOBaHHS. BoHa JOpiBHIOE ONTHUYHIN
T'YCTHHI PO3YMHY 3 KOHIIEHTPAI[I€0 Ta TOBUIMHOIO IlIa-
Py, 110 TOPiBHIOIOTH OJIUHHUIIL.

KO KOHIEHTPAIIO JOCTIIHPKYBAHOTO PO3UYHUHY
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c) 1% c) 1% BUPAXAOTh Y Monb/IM°, To (K) I03HauaroTh yepes € i
d) 1r/mn d) 1g/cm? Ha3UBAKOTh MOJSIPHUM KOE(DIl[iEHTOM TOTTIMHAHHS
e) lr/n e) 1g/dm3

41. B merogax aToMHO-a0COPOIIIHOI CIIEKTPO-
CKOITii BUKOPUCTOBYIOTh:

41. In the methods of atomic absorption spec-
troscopy we use:

MoHoxpoMaTuyHe BHUIIPOMIHIOBAHHS XapaKTepH-
3YETHCS 33JIaHOI0 NIISTHKOIO XBWl (AA = 1 HM) Ta 3a-

a) MOHOXpOMATHYHE BHIPOMiHIOBAHHS a) monochromatic radiation Oe3neuyeThbes CHEliaTbHUMU ONTUYHUMH TPHIIATaMU
b) momixpoMaTHuHE BUIIPOMIHIOBAHHS b) polychromatic radiation — MOHOXpoMaTopamu (rpu3mMu abo audpaxiiiiiai rpat-
C) 3aJOMJICHUI MPOMIHb CBITJIA c) refracted ray of light KH), SIK1 JI03BOJISIFOTH 3MIHIOBATH JIOBXKHHY XBHIII €JICK-
d) BimoOpaxkeHe CBITIIO d) reflected light TPOMArHiTHOr'O BUIIPOMiHIOBAHHS

€) po3cCisHe BUIPOMIHIOBAHHS e) diffuse radiation

42. BaXIMBOIO aHATITHYHOI XapaKTEPHUCTHUKOIO
PEYOBUHU € 1i CHEKTp MOTIMHAHHA B yibTpadio-
JIETOBIH IUISHIII CIIEKTPY, SIKe O0YMOBIICHE:

42. The important analytical characteristic of the
substance is its spectrum of absorption in the ultravi-
olet (UV) area of the spectrum, which is caused by:

CrnexTp NOIVIMHaHHA PEYOBUHU B yibTpadioneTo-
Bill (Y®) ninstHIi 00yMOBIICHHUH €JIEKTPOHHUMH TIepe-
XOJIaMH Y MOJIEKYJTi PEYOBHHHU:

A

a) eJeKTPOHHUMM NepexoJaMu y MoJle- a) the electron transitions in the mole- 08
KYJIi pe4OBHHH cule of a substance 0’6
b) obeprasbHUM PYXOM MOJIEKYITH Y IPOCTOPI b) the rotation motion of the molecule in space ’
C) KOJHUBAJIHHUM PyXOM aTOMiB, 5IKi yTBO- c) the oscillation motion of atoms formed 0.4
PIOIOTH KOBAJICHTHHH 3B’S130K covalent bonds 0.2
d) koHdopMaliifHUMH  [EPETBOPECHHIMH d) the conformation transformations of the 0 >
MOJICKYJTH molecule 225 230 275 A
€) 1OHI3aIli€r0 ATOMIB PEYOBUHH e) the ionization of atoms of a substance

43. UyrnusicTh (POTOMETPUYHOI peaKilii BH3HA-
YaroTh 32 BEJIMYMHOI MOJISIPHOTO KoedilieHTa
CBITJIOIIOIJIMHAHHS, IKUH 3aJI€KUTh Bi;

43. The sensitivity of the photometric re-
action is determined by the value of
the molar absorption coefficient,

€ — MOJISIpHUN KOeQilieHT (ITOKAa3HMK) MOTJIMHAH-
HS, IM°/MOIb cM. BenuunHa € 3aneKuTh Bil NPUPOIHU
JIOCJIIJDKYBAHOT PEYOBMHH, JIOBKUHU aHATITUYHOT

a) NPHUPOIU PEYOBUHH which depends on: XBHJIi, TEMIIEpATypH Ta IPUPOIH POIYNHHHKA
b) 006’emy moriaMHAOYOTO MIAPY a) the substance nature
C) KOHIICHTpAIlil PO3YHHY b) the volume of the absorbing layer
d) rycrtuHH po3unHY c) the solution concentration
€) IHTEHCHBHOCTI Ma/Ial04y0ro CBITIa d) the solution density
e) the intensity of the incident light

44. Slxuit po3urH MOXHa (POTOKOIOPUMETpPYBa-
TH 32 BIIACHUM TOTJIMHAHHSIM?

a) Kauiii xpomary

b) xauniit xnopumy

44. Which solution can be determined using
photocolorimetric method by the own absorb-
ance?

a) potassium chromate

KinpkicHMI BMICT pO34YMHY KajJiii Jguxpomary
(K2Cr207) Bu3HAuUarOTh 3a BIACHUM MOTJIMHAHHAM Me-
TOJIOM (POTOKOJIOPUMETPIi, TOMY 10 HOro pO3uuH Mae
IHTEHCUBHO-KOBTE 3a0apBJICHHS
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C) Kamiii cynsdary
d) xauniii HiTpary
e) kamiit pocdary

b) potassium chloride
C) potassium sulphate
d) potassium nitrate

e) potassium phosphate

45. 'Y $oToeneKTpoKoIOpuMETpax MOHOXPOMa-
THU3allis CBiTIIA 3a0€3MEUy€EThCS:

a) cBiTa0piIBLTPOM

b) nmudpakuiitHoo pemiTKow
€) doroenemeHTOM

d) rameBaHOMETPOM

e) nmiapparmoro

45. In photocolourimeters light monochromati-
zation is provided by:

a) light filter

b) grating filter

c) photocell

d) galvanometer
e) diaphragm

Y (hoToenekTpoKoIopruMeTpax HEMOHOXPOMATHY-
HE BUIPOMIHIOBAHHS 3 BY3bKHM Jialla30HOM JOBXKUH
XBUJb OTPUMYIOTH 3a JOIOMOTOI CBITIO(IIBTPIB.
Bubip cBITJIOQIIBTPIB 3MIMCHIOIOTE TaKUM YHHOM,
00 MakCUMyM MOTJIMHAHHS PO3UYMHY (MaKCUMyM Ha
KPUBiil CBITJIONIOTTIMHAHHS) BIATIOBIAaB MIHIMyMY IO-
TVIMHAHHSA CBITI0(1IBTpA.

3a I0MOMOroI0 CBITIIOMUIBTPIB OTPUMYIOTH MOHO-
XpOMaTHYHE BUIPOMIHIOBAHHSA 3 BY3bKHUM J1alla30HOM
JOBKHUH XBWIb (AL He MmeH1e + 10 Hm)

46. Jlns OJHOYACHOTO YCYHEHHS BIUIHBY CTO-
POHHIX PEUYOBHH, KOHIICHTPYBaHHS 1 BU3HAYCHHS
KOHLIEHTPALlii 3aCTOCOBYIOTb:
a) eKcTpakuiiiHo-poTOMeTPpUYHMIT aHATI3
b) nudepenuiansHy ciekTpodoToOMeETpir0
C) TONSAPUMETPIIO
d) dayopumerpiro
e) pedpakToMeTpiro

46. For simultaneous removal of the influence
of foreign substances, concentration and quanti-
tative determination we use:

a) extraction photometric analysis

b) differential spectrophotometry

c) polarimetry

d) fluorimetry

e) refractometry

ExcrpakuiitHo-GpoToOMETpHUHUN  METOA — aHali3y
noOy/IOBaHUHN Ha TOEIHAHHI €KCTPAKIIii TOCIIHKyBa-
HOI PEYOBHMHM 3 TOJAIBIIUM ii ()OTOMETPUYHUM BH-
3HAYCHHSIM

47. Tlpu BU3HAUYEHHI JIIKAPChKOI CyOCTaHIi Me-
TOJOM (OTOMETPUYHOTO THUTPYBAaHHS OYyIylOTh
KpUBY, Ky Ha3UBalOTh IPaikoM 3aJI€HKHOCTI:

a) 3MiHM ONTHYHOI I'YCTHHHU BiI 00’emy
TUTPAHTY
BUIIPABJIEHOI ONTHYHOI TYCTMHHU BiA
JIOBXWHU XBWIL
C) IHTEHCHBHOCTI BHIIPOMIHIOBAaHHSI, SKE
MPOUIIUIO KPi3h PO3UMH, BiJl JTOBKUHH
XBUJTL
3MIHH MOJISIPHOTO Koe(illieHTa TMOTIIH-
HaAHHS BIJ JOBKUHU XBHIII

b)

d)

47. In determination of a medicine by the meth-
od of photometry the curve of photometric titra-
tion is plotted; it is called the graph of depend-
ence of:

a) the change of the optical density on
the titrant volume
b) the corrected optical density on the

wavelength
c) the intensity of radiation passed through
the solution on the wavelength

d) the change of the molar absorption co-

efficient on the wavelength

KpuBa ¢oromerpuyHOro TUTpyBaHHS — Iie Tpadik
3aJIe)KHOCTI ONTUYHOI TYCTHHH (A) Bl 00’e€My TUTpa-
HTy (VT1):
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€) 3MiHH IUTOMOro KoedillieHTa IOrIu-
HAHHSA BiJ{ JOBXUHU XBIWI1

e) the change of the specific absorption
coefficient on the wavelength

XpomaTtorpadisi (0606’ a3x06uii picens)

48. (2018) V xpomarorpadiuHux MeTogax aHa-
T3y PO3IOJILT PEUOBHH IPYHTYETHCS Ha:
a) 3IaTHOCTI PO3MOALIATHCA MiK pyXxo-
MOI0 T2 HEPYXOMOI0 (ha3amu
b) s3marHOCTI po3mOMiNATHCS MiK JBOMA
HepyxoMuMu (azamu
C) 3IaTHOCTI OCa/KyBaTHCS
d) 3maTHOCTI pPO3MOALIATHCS MK JBOMA
pyxomumu (hazamu
€) 3aTHOCTI PO3YMHSATHCS

48. (2018) In chromatographic methods of anal-
ysis the substances distribution is based on:
a) ability to be distributed between the
mobile and stationary phases
b) ability to be distributed between two
stationary phases
c) ability to be precipitated
d) ability to be distributed between two
mobile phases
e) ability to be dissolved

Xpomatorpadis — 1€ JAHAMIYHHA COPOLIHHUI
croci0® po3aiIeHHs cyMmillleld, OCHOBaHUN HA PO3MOJILIL
PEUOBHHHU MK JIBOMAa (hazaMu, OFHA 3 SKHX pyXxoma, a
1HIIA — HEpYXOMa, 1 TOB’sA3aHUH 3 OaraTOKpaTHUM I10-
BTOPEHHSM COPOLIMHMX 1 JECOPOIIHHUX aKTiB.

Hepyxomoro ¢asoro, 3a3Bu4ail, CIyXUTh TBEpHa
pedoBuHa (copOeHT) abo TUTIBKA PiUHU, HAaHECEHA Ha
TBEP/Y PCUOBHHY.

Pyxomoro da3zoro € piguna abo ras, mo MpoTiKae

Kpi3b HEpYXoMy ¢azy

49. (2017) Ins KiaTpKiCHOTO BH3HAYEHHS €TaHO-
7Ty OyJO 3aCTOCOBAHO METO]I T'a30BOI XpOMATOT-
padii. SAxuii mapameTp BUMIPIOIOTH?

a) BHCOTY a0o0 miomry xpomartorpadiu-

HOTIO MiKa

b) wac yrpumyBaHHs

C) wmHpHHY XpoMaTorpadivuHOro mika

d) o00’em yrpuMyBaHHS

€) HamiBHIMPUHY XpoMarorpadivyHoro mika

49. (2017) For quantitative analysis of ethanol
the method of gas chromatography was used.
Which parameter was measured?

a) peak height or area

b) retention time

c) peak width

d) retention volume

e) peak width at half height

I'azoBa xpomarorpadiss — MeTO PO3IIICHHS JIET-
KHX CHoiyK. Pyxomoro (pa3oro ciayxuth iHepTHHUH Ta3-
HOCIH (TizporeH, Teiiid, aproH, HITPOTEH), KU IMpo-
XOJIUTh Kpi3b HEpYyXoMy (a3zy.

V ra3oBiif xpomarorpadii KiIbKICHUN aHali3 Mpo-
BOJIAITH 32 JIOTIOMOTOI0 XpOMaTorpamu, 0a3yrouuch Ha
npunyieHHi, mo miomnia (S) abo Bucora miky (h) iH-
JIMBITyaJIbHOI pEYOBHUHHU MPOMOpPLINHA ii KUIBKOCTI 200
KOHIICHTpAaLii:

C.ll

3

. f\ﬂ L ZAN
n

oV
F

1 — nynboBa JniHis;
2 — (hoHOBH TIIK;
3 — MK KOMIIOHEHTY, 1110 BU3HAYAIOTh
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50. (2016) B ximiuHy J1a00paTOpif0 MOCTYIIMB
npemnapar, KA € CyMIIIIIIO TJIKO34 1 MAHO3H.
s inenTrdikaii mux peuoBUH B CYMIIT MOXK-
Ha BUKOPHCTATH METO/:

a) xpomartorpadii B TOHKOMY mapi cop-

OeHTy

b) momspumerpii

C) cmekrpodoTomeTpii

d) momsporpadii

€) aMIepOMETPUYHOIO TUTPYBAHHS

50. (2016) The medicine, which is the mixture
of glucose and mannose, is obtained in the
chemical laboratory. To identify these sub-
stances in the mixture the following method
can be used:

a) chromatography in the thin layer of
sorbent

b) polarimetry

C) spectrophotometry

d) polarography

e) amperometric titration

Tonkomaposa xpomatorpadis (TILIX) e tBepmo-
pinuHHa ancopbuiiina xpomaTtorpadis, B sKiii copOeHT
(cwitikaresb, alfOMOTesb) 3HAXOAUTHCS Y BUTJTISA1 TOH-
KOTO IIapy Ha IUIACTUHLI (CKJIAHIN, MOJIMEpHii abo
¢donp3i). 3MaTHICTh PEYOBUH 0 MEPECyBaHHS Yy TOH-
KOMY IIIapi XapakTtepusye BelndnHa Ry, sKy po3paxo-
BYIOTH 32 (hOpMYJIOHO:

Ri — Lx

T Lo

H
ne: Ly, Lp— Bigcrani, AKi mpoHnui pe4oBUHA 1 pyxoma
¢aza,BiNOBITHO

Xpomarorpadisi (dooamkosuit pisens)

51. Xpomatorpadiuni METOau aHamizy po3pi3-
HSIOTh 32 MEXaHI3MOM B3a€MOJIl COpOEHTY i
copbary. OOGepiTh BiIMOBIAHHI MeXaHi3M pPO3-
MOy JJIsT I0HOOOMIHHO1T Xpomarorpadii:
a) pi3Ha 31aTHICTH PEYOBHH 10 iOHHOIO
o0MiHy
b) yTBOpeHHs pi3HMX 32 PO3ZYHUHHICTIO
0CaJliB JTOCHIIPKYBAaHUX CIIONYK 3 COp-
O6eHTOM
C) pi3Ha PO3YMHHICTH CIIONYK, SKi PO3IO-
JUISAI0THCS, Ha HEpYXoMil dasi
d) pi3Ha 3HaTHICTE 10 aacopOIii TBEpAUM
copOeHTOM
€) YTBOPEHHS KOOPIHMHAI[MHUX CIOJIYK
pi3HOi CTIMKOCTI y (a3i abo Ha MoBepx-
H1 COpOEHTY

51. The chromatographic methods of analysis
are distinguished by the mechanism of the
sorbent and sorbate interaction. Choose the re-
spective mechanism of separation for the ion-
exchange chromatography:

a) different ability of substances to ion
exchange

b) formation of precipitates with sorbent
of different solubility

c) different solubility of the substances to
be separated in the stationary phase

d) different adsorption of substances by
the solid sorbent

e) formation of complex compounds with
different stability in the phase or on the
surface of sorbent

IonooOminHa Xxpomarorpadisi BUKOPHCTOBYETHCS
JUTS pO3MOJIUTY 10HIB, IO aHANI3YIOTh, 3 HACTYITHUM iX
BU3HAYCHHSM BIAMOBIIHUMHU METOJIAMH.

Hanpukiian, moBHOTa po3Moiy KaTioHIB Ha KaTi-
OHITax 3aJISKUTh B1Jl 3apsy KaTioHa:

Me?* > Me?t > Me*

Jlnst KaTioHIB 3 OJHAKOBHUM 3aps/IOM MOBHOTa pO3-
MOUTY 10HIB 3aJI€KHUTh BiJl BEJIMYMHHU 1X 10HHOTO paji-
ycy 1 Oyae OUIbIIOK0 31 30UIBLIEHHSAM 10HHOTO pajiycy
KaTioHa:

Cs*>Rb*> K*>Na*> Li*
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52. Ykaxith MeToa XpomaTorpadiyHOTO aHai-
3y, B IKOMY TIPH JOCHIKEHHI KOMIIOHEHTIB JTi-
KapchKoi cyOCTaHIli K COPOCHT BUKOPHCTOBY-
I0Th 10HITH:

a) ioHoOOMiHHA

b) rasoma

C) mamepoBa

d) Tonkormaposa

e) remb-QinpTparis

52. Specify the method of chromatographic
analysis, in which the ion exchangers are used as
the sorbents for investigation of the medicine
components:

a) ion-exchange chromatography

b) gas chromatography

c) paper chromatography

d) thin-layer chromatography

e) exclusion chromatography

IonooOMiHHa xpomarorpadisi 3aCHOBaHa Ha 3BOPOT-
HOMY, CTEXIOMETPHYHOMY OOMiHI 10HIB JOCHIPKYBaHOTO
PO3UMHY Ha 10HH, 1110 BXOJIATH JI0 CKJIa/Ty 10HITY.

IoniTH — 1] OpraHiuHi, BUCOKOMOJEKYJSPHI CIO-
JyKH, sIKI 0OMEKEHO HaOpSAKAIOTh Y BOJHUX PO3YMHAX
eJIEKTPOIIITIB 200 Yy MOJIIPHUX PO3UYMHHMUKAX 1 MICTSThH
10HOTEHHI TPYIIH.

loHiTH MOALUISAIOTH B 3aJEKHOCTI Bijl 3JaTHOCTI i0-
HOOOMIHHHKA OOMIHIOBAaTH KaTioHH (KaTioHiTH) abo
aHioHM (aHiOHITH). ICHYIOTH 10HITH, SIKI 37aTHI OOMi-
HIOBATH 1 KaTiOHU 1 aHIOHU (aMQOITITH)

53. XiMmik-aHATUK TPOBOJUTH BHU3HAUCHHS
KaTiOHIB HATPil0 METOJIOM 10HOOOMIHHOI XpoMa-
torpadii. Jlnst migrorosku karioniry 8 H'-dopmi
¢axiBerlb BAKOPUCTOBYE:

53. A chemist-analyst determines sodium-
cations by ion-exchange chromatography. In
order to prepare the cation exchanger resin in the
H*-form the analyst uses:

Jns migroroBku (perenepariii) kationity (KVY-1)
Yepe3 KOJIOHKY MPOIycKaroTh 110 25 — 30 cm® 2 M pos-
yury HCI, 31 mBuakictio 1 cm®/xB. TToTiM ioHIT Bis-
MHUBAIOTh BiJ HAJIMIIKY KHCIOTH JUCTUJIHOBAHOIO

a) HCI a) HCI BOJ1010. [I0BHOTY BiJMHBaHHsI IEPEBIPSIFOTh 32 YHiBEP-
b) CH3COOH b) CH3;COOH CaJIbHUM 1HIUKATOPOM:

d) HsPOs d) HsPO, R-Kat + HCI RH + KatCl

e) CHsOH e) CH3;OH coJibOBa popMa  KHCIOTHA Gopma

54. Tlpu BU3HAUEHHS MajUX KUIBKOCTEH TepMi-
YHO HECTIMKUX CTOPOHHIX JOMIIIOK HaWOUIbII
palioHalbHO BUKOPUCTATH:

a) BHCOKOe(eKTUBHY PiIUHHY Xpoma-

Torpadgiro

b) rasoBy xpomarorpadiro

C) mamepoBy XxpomaTtorpadiro

d) ioHOOOMIHHY XpoMaTorpadiro

€) TOHKOLIAPOBY XpoMmarorpadito

54. When determining the small amounts of
thermally unstable foreign impurities it is the
most rational to use:

a) high-performance liquid chromatog-

raphy

a) gas chromatography

b) paper chromatography

c) ion-exchange chromatography

d) thin-layer chromatography

BucokoedexktuBHy  piaAMHHY — Xpomartorpadito
(BEPX) 3acTocoBytOTh Il BUSHAYCHHS MAJIMX KUTb-
KOCTeH TEepMIYHO HECTIMKMX Ta KHUIUITYMX CIIOJYK,
CTOPOHHIX JIOMIIIOK, SIKI HEMOXJIMBO PO3JAUIMTH 3a
JIOTIOMOT' 00 Ta30B0i xpomarorpadii
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55. Po3zninieHHs pe4oBHH Yy METO/1 ra30piIMHHOT
xpomatorpadii BiZOyBaeThCs 32 PaxXyHOK Pi3HOT
HIBHJIKOCTI PyXy pedoBuH y koioHii. I1lo € py-
XOMOIO (ha3010 y IbOMY METO/Ii aHaTi3y?

a) ras-Hociii

b) opraniyHuii pO3UYMHHUK

C) Boma

d) TBepauit HOCI

e) pigki paszu

55. Substances separation in the method of gas-
liquid chromatography is taken place due to the
different motion rate of the substances through
the column. Which mobile phase is used in the
method of analysis?

a) carrier gas

b) organic solvent

c) water

d) solid carrier

e) liquid phase

56. Xpomatorpadiuni MeToau KIacU(]IKYIOTh
3a MEXaHi3MOM Ipolecy po3aiigeHHs. [lo sikoro
TUIy XpoMartorpadii BiTHOCATH METOJ ra3opi-
TUHHOI Xpomartorpadii?

a) pos3noaiibHa

b) ancopOuiitna

C) remp-xpomarorpadis

d) ioHOOOMIHHA

e) adinna

56. Chromatographic methods are classified
according to the mechanism of the separation
process. The method of gas-liquid chromatog-
raphy belong to the following type of chroma-
tography:

a) distribution chromatography
b) adsorption chromatography

c) exclusion chromatography

d) ion-exchange chromatography
e) affine chromatography

57. B razopinunHHIi XpomaTorpadii JOCHiIKY-
BaHl pPEYOBMHM BBOJSATH B INOTIK Tra3y-HOCI,
SKMI IOBUHEH B1JIMOB1IaTH BUMOTaM:

a) iHepTHICTH MO BiTHOIIEHHIO 10 Hepy-

X0Moi (ha3u i 7OCTIKYBAaHUX Pe4OBHH

b) cnopigHeHicTs 10 HEpYXOMOI (a3u

C) BHCOKA TEIUIONPOBIIHICTH

d) Benwka MOJIEKyJIIpHA Maca

€) MIBUAKICTH PyXY IO KOJOHII

57. In gas-liquid chromatography the substances
to be analysed are introduced in the carrier gas
flow, which should satisfies the following re-
quirements:

a) the inertness relative to the stationary
phase and the substances to be ana-
lysed

b) the high affinity to the stationary phase

¢) the high heat conductivity

d) the large molecular mass

e) the high rate of motion through the column

["azopinuana Xpomartorpadist — 11e pi3HOBHUJ Ta30-
BO1 Xpomarorpadii, B sSiKiii HepyxoMoro (a3oro € piau-
Ha, HAaHECeHa Ha TBEPAWMA HOCIMH.

Pyxomoro (a3oro y razopigunHiii xpomarorpadii €
ra3 — HOCIH, KM MPOXOAMUTH Kpi3b HEepyxomy (Dasy.
['a3 — HOCIIi HE TTOBHHEH B3aEMOJIISATH 3 HEPYXOMOIO
¢ha30r0 Ta IOCIIIKYBaHOK PEYOBUHOIO.

Ha mpaxTumi 3acTOCOBYIOTH TiIPOTEH, Teliid, HiT-
poreH, apros Toulo. B xozi ananizy pyxoma ¢asa razy-
HOCIsI HETIEPEPBHO IMOMAETHCA 3 OATIOHY Y XPOMATOT-
padiuHy KOJIOHKY.

HocnimkyBana npoba mMoxe Oyt BHeCeHa abo y
MOTIK ra3y-HOCio, ad0 y BUIIapOBYBad, 3 SIKOTO BOHA
Oyzie mepeHeceHa ra30M-HOCIEM y KOJIOHKY.

[Ipouec po3noainy 3aCHOBaHUN Ha PI3HMIIL B JIET-
KOCTi, PO3YMHHOCTI, 3IaTHOCTI IO aacopOrii mocii-
JOKYBaHMX KOMITOHCHTIB
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58. Pimka mepyxoma ¢aza (PH®D) B Meroai ra-
30piIMHHOI  Xpomarorpadii Mae BiamoBizaTtu
BCIM HIDKYE TIepepaxoBaHUM BUMOT'aM, OKpPiM:
a) Bucokuii Tuck nmapu PH® y kononmi
b) cumu B3aemopmii MOCHIIKYBaHUX pevo-
BUH 3 Mosiekynamu PH® wmarote mif-
BHIIYBaTH CEJICKTUBHICTh (a3
C) Mae OyTH TEPMOCTIHKOIO
d) wMmae OyTH HENETKOK, MaJIOB SI3KOIO
€) Mae OyTH XIMIYHO 1HEPTHOIO JI0 TOCIIi-
JPKyBaHMX KOMIIOHEHTIB Ta ra3y-HOCis

58. The liquid immobile phase (LIP) in the

method of gas-liquid chromatography should

satisfies all requirements mentioned below, ex-

cepting:

a) high pressure of LIP vapour in the column

b) the forces of interaction of the substances to be
analysed with molecules of LIP should increase
the selectivity of the phase

c) must be thermostable

d) must be non-volatile and low-viscosity

e) should be chemically inert to the substances

to be analysed and carrier gas

Pinka nepyxoma ¢aza (PH®) y meToni razopiaus-
HOI Xpomarorpacdii Mae BIAMOBIIATH HACTYITHUM BH-
MOTaMm:

- 1HEpPTHICTh MO BIJHONICHHIO O KOMIIOHEHTIB Cy-

MIIII 1 TBEPJOTO HOCI;

- MaJjia JETKICTh,
- TepMiYHA CTIHKICTb;
- JIOCTaTHBO BUCOKA CEJICKTUBHICTb.

B sikocTi pinkux (a3 3aCTOCOBYIOTH HEMOJISIPHI pe-
qoBHHHU: TlapadiHu (Ba3eliHOBE Macio, amie30HH), T0-
JIUETUJICHTIIIKOJII, CUIIKOHOBI P1AMHHA

59. Slka BenmmumHa XapakTepu3ye e(eKTHBHICTH
KOJIOHKH Y METO/I1 Ta30piiMHHOI Xpomarorpadii?
d) 4YHCI0 TEOpeTMYHUX Tapiiok Ta
BETT
b) wac yrpumyBaHHs
C) 00’eM yTpuMyBaHHs
d) o00’emMHa MBUAKICTB ra3y-HOCIs
e) mioma xpomMarorpadiqHoro mka

59. What parameter characterizes the column effi-
ciency in the method of gas-liquid chromatog-
raphy?

a) the number of theoretical plates and
the height, which is equivalent to the
theoretical plate

b) the retention time

c) the retention volume

d) the volume rate of the carrier gas

e) the chromatographic peak area

EQexTuBHICTh KOJOHKM y METOAlI Ta30piTuHHOT
xpoMmarorpadii XapakTepu3ye — YHCIO TEOPETUYHUX
tapiiok (N) Ta BHCOTa, CKBIBaJCHTHA TCOPETHYHIN
tapinmi (BETT)

60. B ocHOBI KUIBKICHOTO aHali3y B Ta3oBiii
XxpomaTorpadii JIeKHUTh 3aJI€KHICTb:
a) BHCOTH XpoMaTtorpagiyHoro mika i io-
0 IJIOLIi Bil KOHIleHTpallil peYOBUHHI
b) wacy yrpumyBaHHs BiJ KOHIEHTpALil
PEYOBHHH
C) 00’eMy yTpUMyBaHHS BiJl KOHLIEHTpALil
PEYOBHHH
d) mmpuHE XpomarorpagiuHOrO MiKa BiJ
KOHIEHTpAIli peYOBUHU
€) BHCOTH, CKBIBaJCHTHOI TEOPETUYHIN
TapiiIi, BiJ] KOHIIEHTPAI] peYOBUHU

60. In the basis of quantitative analysis in gas
chromatography the following dependence is:

a) the chromatographic peak height and
its area on the concentration of the
substance

b) the retention time on the concentration
of the substance

c) the retention volume on the concentra-
tion of the substance

d) the chromatographic peak width on the
concentration

e) the height, which is equivalent to the the-
oretical plate, on the amount of substance

['a3oBa xpomatorpadis — MeTOJ| pO3AUICHHS JIeT-
KHX crosyK. PyxoMoro (a3oro ciiyXUTh i1HEpTHUHN ra3-
HOCIH (TiIporeH, reniid, aproH, HITPOTEH), KU Mpo-
XOJIUTh Kpi3b HEpYXOoMY (a3zy.

V ra3oBiif xpomarorpadii KinbKiICHUN aHali3 Mpo-
BOJIAITH 32 JIOTIOMOTOI0 XpOMaTorpamMH, 0a3yrouuch Ha
npUIyeHHi, mo miomna (S) abo Bucora miky (h) in-
JUBITyaJbHOI pEYOBHUHHU MPOMOpLIHHA i KIIBKOCTI a0
KOHIIEHTpaLii
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61. Jlna imentudikamii JiKapCbKOTO Mpermapary
METO/IOM TOHKOIIApOBOi Xpomatorpadii BHKO-
PHCTOBYIOTh TIApaMeTp:

a) Rs

b) LA
c) K,

d) E,vB
e) n

61. To identify a drug by thin-layer chromatog-
raphy the following parameter is used:

a) Rs

by ILA

c) Kp

d E, mv
e) n

Tonkomaposa xpomatorpadis (TILIX) e tBepmo-
pinuHHa ancopbuiiina xpomaTtorpadis, B sKiii copOeHT
(cwitikaresb, alfOMOTesb) 3HAXOAUTHCS Y BUTJTISA1 TOH-
KOTO IIapy Ha IUIACTUHLI (CKJIAHIN, MOJIMEpHii abo
¢donp3i). 3MaTHICTh PEYOBUH 0 MEPECyBaHHS Yy TOH-
KOMY IIIapi XapakTtepusye BelndnHa Ry, sKy po3paxo-
BYIOTb 32 (hOpMYJIOHO:

Rf :L—X

Lp

ne: Ly, Lp— Bigcrani, AKi mpoHnui pe4oBUHA 1 pyxoma
¢aza,BiNOBITHO
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TeopeTuyHi 0CHOBH aHAJITUYHOI XiMil
SAxicHuii anami3
I ananmiT4Ha rpymna KaTioHiB
Il ananiTyHa rpymna KaTioHIB
III ananmiTHyHa rpymna KaTIOHIB
IV ananiTuyna rpymna KaTioHiB
V aHaniTu4Ha rpymna KaTiOHIB
VI ananiTudHa rpymna KaTioHiB
I ananmiTyHa rpyna aHioHiB
IT ananiTyHa rpyna aHIOHIB
III aHanmiTH4YHA rpyIa aHIOHIB
KinbkicHu# aHami3
['paBimeTpis
TutpuMeTpruyH1 METOIM aHAJI3Y: 3arajibHI MUTAHHS
KucnoTHo-0CHOBHE TUTPYBAHHS
ApreHTtoMeTpis
Mepkypometpis
MepkypumeTpis
Kommnekconomerpist
[TepmanranaTomeTpis
Nonomerpis

bpomatometpisi. Hitpurometpis. Llepumerpisa. uxpomatomerpis. Moaxmopumetpis

IHcTpyMeHTAIBHI METOAHM aHATHU3Y

3MICT
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