Po3B's13KkH 3aBIaHL
IT erany BeceykpaiHcbKoOl YUHIBCHKOI 0TiMmiagu 3 Ximii
2023-2024 HaBYAJIBbHOTO POKY
8 ki1ac

3aBnanns 1. Tectu (10 6aJiB)
1. ITo3HauTe TBEpAKEHHS, B skoMy HaeThcs npo [TPOCTY pedoBuny
A MarHsiii MiCTUTBCS B MOPCBHKIH BO/TI
b Xiop MicTUTBCS B 610JI0TIYHUX PiIAHAX
B 3a130 i1 yac HarpiBaHHA 13 CIPKOIO YTBOPIOE CYIb(Dia
I' remorio61H MicTuTh DepyM 1 3a0e3neuye TUXaHHs KIITHH

2.V cmnoci0, cxeMaTuyHo 300paKeHU Ha pUCYHKY, MOKHA PO3AUIUTH CyMII BOIH U

A BUHOTPAJIHOIO LIYKPY _
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3. YKaxiTh npaBuibHE 3akiHueHHS peueHHS «CHiUTbHMMM B €JIEKTPOHHIM OymoBi

aTOMIB €JIEMEHTIB OJTHOTO MEPIOAY € ...»
A KUIbKICTh €HEPIe€TUYHUX PIBHIB
b 3aranpHa KUIBKICTh €JIEKTPOHIB
B KiIBbKICTh €EKTPOHIB HA 30BHIIIHBOMY €HEPIEeTUYHOMY PiBHI
I' 3aranpHa KUTBKICTh €HEPreTUYHUX IM1JIPIBHIB 3 €JIEKTPOHAMHU
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4. PeyoBHHa, yTBOpEHa €JIEMEHTaMH 3 €JIEKTPOHHUMHU KOH(DIryparmisiMd aTtoMiB

1s! i ...25°2p?, Mac KpuCTasIi4Hi rpaTKu
A aTtomHI1
b iionHi
B MmonexymsipHi
I' meTanivsi
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5. YKaxIiTh pSJIOK, y SIKOMY HaBeJeHO (OpPMYJIM METally Ta COJi, 10 pearyloTh Mix

co0010 y BOJTHOMY PO3UYHHI
A Zn i CuSOq
b CuiFeSO,
B Fe i AlClI;
I' Al'i MgCl,
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6. YKaxiTh psOK, Yy SKOMY HaBeJACHO (OPMYJIM JBOX PEYOBHH, IO BUSIBISIOTH

aMm(dOoTepH1 BIACTHBOCTI
A ZnO1 A|2(804)3
b Zn(OH); i ZnCl,
B A|203 1 Zn(OH)z
I ZnC|2 1 A|2(804)3
7. YKaxiTh napy MOHIB, [0 HE MOXYTh OJHOYACHO MICTUTHUCS Y PO3YUHI1
A NatiS?”
b K"iBr-
B NatiCO3%~
I Zn**iS%~
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8. Tpoe yuniB, Bacunb, Amnatoniii i Bmagucnam, mim dac BUBYEHHS (HI3UYHHX
BJIACTMBOCTEH PEUYOBHH Ha YpOIll MOCHEpeyanucs ILI0J0 B3a€MO3B’SI3KY 3allaxy
pPEYOBHH 3 iX O0y/0BOIO. Bu3HaUTe MPaBMIIbHICTD iX CY/IKEHb!

Bacuiib: 3anax mosxe OyTu JMIlIe B peYOBUH MOJIEKYJISIPHOI Oy/I0BH.
Amnatodniii: BaHiniH — TBep1a peuoBHHA, e Ma€ 3amax 4epe3 CBOIO JICTKICTb.
Brnaaucnas: SIkmio pedoBrHA Mae 3amax, TO BOHA € JICTKOIO.

A yc1 MaloTh parito Al +
b MmaroTh parito numie Bacunb Ta Anaromniii b
B maroTs pamito umre Bacwis Ta Bragucnan B
I" maroTs parito nuiie AnaTtomnii Ta Bragucnas )

9. ¥V nepmriit mpoOipIli MICTUTHCS JIITIHM TAPOKCHI, a B Apyrik — kynpyM(II) rigpokcu.
VYKaxiTh HAUMPOCTIMIHK c11OCIO X pO3Mi3HABAHHS.

A 3a 3anaxoM A
b 3a 3a6apBiieHHIM b |+
B npoBecTu TepMiUYHUNA PO3KIIAL, TOCTIIUTH TPOTYKTH B
I" po3mu1aBUTH, TOCHIIUTH €1EKTPOIIPOBIIHICTh r

10. 3akinuiTh piBHsHHA peakiii: Al,S; + O, — X + SO,. YkaxiTe KoeQillieHT mepe
KHACHEM.
A2
b6
B9
I'19
2Al1,S; + 90, — 2Al,03 + 6S0,
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3aBnanns 2. (8 6aiB)
Kpeiima, mapMyp 1 BamHSK yTBOPIOIOTHCS 3 UEpEIamIoK MOJIOCKIB 1 JESIKHUX
OJTHOKJIITUHHUX OpraHi3miB. SIK 1 OIBIIICTh IPUPOAHUX PEYOBUH, BOHHU € CYyMIIIIAMH,
IpOTE OCHOBHA CKJIaJI0Ba B HUX OJJHAKOBA — 11€ PEYOBHHA, 1110 CKJIaaaeThes 3 Kanbiiito,
Kap6ony, Okcureny 3 macoBumu yactkamu 40%, 12% 1 48% BiamoBigHO.
A CxiaaiTh MOJIEKYJISIPHY Ta CTPYKTYPHY (POPMYIH 111€1 pEHOBUHH.
b OGuucnith BiTHOCHY (OPMYIIBLHY Macy 1i€i peYOBHHH.
B IlosicHiTh, YoMy Kpela, MapMyp 1 BamHSIK, MaloO4Yd OJHAKOBY XIMIYHY
(opMyiy OCHOBHOI pEYOBUHH, Pi3H1 32 TBEPIICTIO.

I' Bu3zHaueHa cuib NMpU HarpiBaHHI PO3KIAAAETHCS, YTBOPIOIOYHU JIBA OKCH[IU.
OGumcriTe Macy (KI) TBEpAOro 3aluMIIKy Ta 00’eM (M%) raszomomiOHOI
PEYOBUHM (H.y.), IO YTBOPIOIOTHCA MPHU TEpMIYHOMY po3kianaHHi 100 kr

COJIL.
Po3sé’azanns
A Ca,C)O,, oTke X:1y:Z = 20r, 12r. 28 1.1. 3
40 " 12 " 16
Monekynsipua popmyna peuoBurr — CaCOs
CrpykrypHa dopmyna pewoBuan — O
Ca-0-C=0
b M(CaCO3)=40+12+16 -3=40+12+48=100
t°c
I' CaCO3; — CaO + CO2?
CaCo.) = 100000r 1000
n(Cal0s) = 100 r/mMob Mosb

n(CaCOs3) = n(Ca0) = 1000 momn



n(CaCO3) = n(CO,) = 1000 Mmob
m(Ca0) =n - M= 1000 moib - 56 r/moib = 56000 r = 56 xr
V(CO,) =n - Vi = 1000 moins - 22,4 n/mons = 22400 11 = 22,4 m®

3aBnanns 3. (10 6aJiB)
VY kos0y 3 KucHeM, 00’€M SIKOTO CTAaHOBHTH 2,8 J1 (H.Y.), MOMICTHIM CIpKY Macoo
16 r 1 mignamiy ii. Y pe3ynbraTi peakiiii yrBopuscs cyabpyp(1V) okenm 06’emom 2,8 1.
A OGuuciTh BifHOCHY rycTuHY cysibdyp(IV) okcuy 3a MOBITPSIM Ta MOSICHITS,
ne OyJie 30upaTucs MPOAYKT peakiiii B KOJoi.
b Busnaute, 41 MOBHICTIO MpOpearyBaid PeUOBHHH 3a YMOBOIO 3aaaui. Ko
Hi, TO YKaXiTh, fIKa 3 PEYOBHUH 3aJUIIAIIACS MICIIA PEaKIi.
B V¥ Bunaaxky HassBHOCTI 3aJIMIIKY, OOUUCTITH HOTO Macy.
I [TosicHITB, SIK 32 TOMOMOTOIO BOJH Ta 1HAUKATOPA MOYKHA BU3HAYUTH XIMIUH1
BJIACTUBOCTI YTBOPEHOTO OKCH]TY.
Po3ze’azanns
ADHOB _ M(S05) _ 64r/Monb =272
M(moB.) 29 r/Monb
Otrxe, cynbpyp(IV) okcum Baxkue 3a moBITpS y 2,2 pasu, TOMy Oyze
HaKOIUYyBaTUCS/30UpaTUCS Y HHXKHIM YaCTUHI KOJIOU.
bS+0,— SO,
l16r

m
S)=—=——=05
n(s) 32 r/moJb MO

Vo 2,81 — 0125
V,, 224n/momb Mop

0,5 monb — 0,125 mons = 0,375 Moab CipkH HE IpopearyBaiio, 00 3a PIBHAHHIM
peakiii N(O2) = n(S) = 0,125 moib

B m(S)=nM=0,375-32 /Mo =12 T

I' BusnaueHuil OKCUJ € KHUCIOTHUM, OTXE€ IijJ 4Yac PO3YMHEHHs y BOAl Oyje
YTBOPIOBATUCA KHUCJIOTHE CepeloBUIlEe. BU3HAUMTH HOro MOXHa 3a JOMOMOTOIO
1HUKATOPIB: JIAKMYC, METUJIOpAaH)K a00 yHIBEpCalbHUW 1HAMKATOPHUMA Marip —
CTal0Th HaOyBalOTh KOJBOPY BIJ POXKEBOTO 10 YEPBOHOTO B 3JIEKHOCTI BIJ
KOHIICHTpAIIii.

n(0y) =

3apaannsn 4. (10 6axiB)

CknagiTe XIMIYHI PIBHSHHS MOMIIMBUX pPEakIiii MDK OKCHAAMH 3 TaKOIO
nepeniky cronyk: Li,O, Al,O3, H,0, SO;. JlaiiTe Ha3BK yciM BUXIIHUM PEUOBHHAM Ta
POJIYKTaM PeakKiliid. YKaxiTh TUIH XIMIYHUX PEaKIIiil.

Po3sé’azanns
Busnayaemo tun koxHoro okcuay: LioO — ocHoBHmii okcua, Al,O; — amdoTepHuit
okcugi, H2O — veconerBopHmit okcu, SO3 — KUCIOTHUM OKCHUJI.

OcnoBuwmit okcua Li,O (okcu Iy»KHOTO eIeMEHTa) pearye 3 KOXKHUAM 13 peliTu

toc
okcunis: LioO + Al,O; — 2LIAIO,

0
3Li,O + Al,O3 g 2LisAlO;
Li,O + H,O — 2LiOH
L|20 + SO3; — L1,S04
Amdotepuuii okcun Al,O; He B3aemojie 3 BOJOIO, ajiec BCTYIIAE B peakilii 3
ocHOBHUM OkcusioM Li»O i1 kucioraum oxkcugom SOs:



0
ALO; + 3505 — AL(SO4)s
Bopa pearye 3 okcugom ayxkHoro enemenTa LizO 1 kucinotaum okcugom SOs:
H,O + Li,O — 2LiOH
H,O + SO3; — H,S0O,

3aBaanns 5. (12 6aJiB)
Y HacHioK TOBHOTO TEPMIYHOTO pO3KIaaAy TiAPOKCUAY TPUBAJICHTHOTO
METaJIIYHOTO eJIEMEHTa Macoro 42,8 T ojepKaiy TBEPIUN 3aJIMIITOK Macoro 32 T.
A BuzHauTte MeTaIiYHUN €JIEMEHT, [0 YTBOPIOE 3a3HAUYCHUN B YMOBI T1POKCH/I.
b 3anumiiTe: KUIBKICTh MPOTOHIB, HEUTPOHIB Ta E€JIEKTPOHIB, 110 YTBOPIOIOTH
aTOM METAJIIYHOTO €JIEMEHTA; eJIEKTPOHHY (POPMYITy METAIIYHOTO €JIEMEHTA.
B Cximanite QopMyiau yciX MOXIMBUX OKCHJIB, IO MOXE€ YTBOPUTH
BU3HAYECHUM METATIYHUN €JIEMEHT, JaiTe iM Ha3BY.
Po3sé’azanns
A 1. 3anucyemo piBHSIHHS XIMIYHOI peakiiii B 3araJibHOMY BUTJISIII:
2M€(OH)3 — Me,O3 + 3H,0
OCKUIBKM €IMHOIO BIJOMOIO PEUYOBUHOIO 111€1 peakiiii € BoJia, TO OOYUCIECHHS
OyaemMO TMpPOBOAWTH 3a Macol BOJHW, IO YTBOPHJIACSA, KEPYIOUHUCh 3aKOHOM
30epeKEeHHSI MaCH PEUYOBUHHU.
m(Me(OH)s3) = m(Me;03) + m(H,0)
m(H,0) = m(Me(OH)3) — m(Me,03) =428r—-32r=10,8
2. 3a pIBHSHHSAM peakiii MPOBOJMMO OOYMCIEHHS MOJISIPHOI MAcH T1IPOKCUIY

METAIIYHOTO €JIEMEHTA;

(1,0) = —2"_ _ o6
il = 18r/monb Moe

2 mouib (Me(OH)s) — 3 momnb (H20)
x Motk (Me(OH)s) — 0,6 monb (H20)

20,6
OTKE, X = —= = 0,4 mosb

M(Me(OH)5) = % = 228

0,4 MoJIb

= 107 r/mMonb

3. OGUUCITIOEMO aTOMHY Macy MeTajy B T1JIPOKCHUJII:
Me(OH); = Ar(Me) + 3-Ar(O) + 3-Ar(H) = Ar(Me) + 3-16 + 3-1 = Ar(Me) + 48+3
Ar(Me) + 51 = 107, omxe Ar(Me) = 56, Me — Fe, a rizpokcua Fe(OH)s
b Atom Fe mae 26 nipoToHiB, 26 enekTpoHiB, 56 — 26 = 30 HEHTPOHIB
Enextponna popmyna — 15°2522p°®3s23p®3d°4s?
B Fe;O3— pepym(IIl) okcup,
FeO — depym(Il) okcun,
FesO4 dbepym(Il, 111) okcuna, 3ani3Ha okainHa



