Po3B'si3ku 3aB1aHb
IT erany BeceykpaiHcbKoOl YUHIBCHKOI 0JTiMmiagu 3 Ximil
2023-2024 naB4aJIbHOTO POKY
11 kaac

3aBnanns 1. Tectu (10 6aJiB)
1. [To3HauTe pevyoBHHY, 3MILIYBaHHS SKOi 3 BOJOI0 CYIPOBOKYETHCS XIMIYHOIO
peaKIriero
A XJIOPOBOJECHB
b cymsdyp(VI) oxcun
B naTpiit xsopusg
I' kamiit cynbdar
2. Jnst eneMeHTa 31 CKOPOUYCHOO €JIEKTPOHHOI0 KOH(pIrypaIliero aToMa B OCHOBHOMY
crani ...3d°4S! cipaBeuBi TBEpIKEHHS
A po3minieHuil y 3-my nepiozai
b po3mimenuii y VI-A rpymi
B po3mimenuii y VI-b rpymi
I' B aTomi1 5 BaJICHTHUX €JIEKTPOHIB
3. YKaxiTh €JIeKTPOHHY KOH(]Irypaiiro aromMa XIMIYHOTO €JeMEHTa, 3JaTHOTO
YTBOPIOBATU METAIIYHUM 3B’ SI30K
A 1s
b 1s?
B ...2s22p?
I ...35%3p%s3d°
4. YxkaxiTb 3HaUeHHs KoedilieHTa nepea GopMyior0 BiIHOBHUKA B OKUCHO-BIJHOBHIN

peaxilii, o BiJ0YBAETHCA 3a CXEMOIO
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5. YKaxiTh CuJib, IO Y BOAHOMY PO3UHHI T1APOTIZYETHCS 32 KATIOHOM 1 aHIOHOM

A aMOHiH HITpat A

b amoHiii anterar b |+

B aprentym ¢ropua B

I' natpiit kapOboHat I

6. AMOHIaK ropuTh y KUCHI. CKJIaITh pIBHAHHS LI€1 PEaKIIii i yKaxiTh Koe(illieHT nepea
KHCHEM
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7. PeyoBuna X pearye 3 HaTpiii kapOOHATOM y BOJHOMY PO34HWHI, YHACHIJIOK YOTO
BUIUIIETbCA Ta3. Takok pedoBrHa X 3a HarpiBaHHs pearye 3 aMOHIaYHUM
po3unHoM apreHtyM(l) okcuny. Ykaxite opmyny pedoBuau X.
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8. YkaxiTh popmyity pedoBuHU X y CXeMi IIEPETBOPEHb:
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9. [IpoanasmizyiiTe TBEPHKEHHS MIOI0 CXEMATHIHO 300paKEHOTO Ha PUCYHKY CITOCOOY
PO3AUICHHS HEOTHOPIHOT CYMIIIIl PiJIHH.
[. V takuii crioci6 MokHa PO3AUTUTH CYMIII BOJH U =
N

OCH3CHY.

I1. Tle#i cnoci6 po3aisieHHS TPYHTYEThCSA Ha Pi3HIN | IL
T'YCTHHI CKJIaIHUKIB HEOTHOPITHOT CyMIIIIi.
Yy € nOMIK HUX PaBUIbHI? \
A npaBwiibHE JALe | |
b pasunbhe auie 11 l
B 00u1Ba ipaBMIIbHI A
I' Hemae nmpaBUIIBHUX

10. YkaxiTh peakTuB, IKUil MOTPIOHO BUKOPHUCTATH, 11100 EKCIIEPUMEHTAITFHO PO3MTi3HATH

BMICT TPHOX ITPOHYMEPOBAHUX CKJISIHOK 3 BOJAHUMH PO3YMHAMH €TaHOITY, TIIILEpOITy 1
€TaHAIO?
A BOJHO-CIIUPTOBUH po3uuH (heHoNnPTaNeiHy
b amoniaunuii po3unn aprentyMm(l) okcumy
B cBixxoocamkennit kynpym(I1) rinpoxcun
I' BogHmit po3unH HATPIH rigporeHKapOoHaTy
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3aBaanns 2. (8 6aJiB)

[Ticns crianroBaHHS CyMillTi CIPKOBOIHIO 3 HAUTUIIIKOM KHUCHIO 1 KOHICHCAIl1 BOIN
00’€eM ra30B0Oi CyMillTi 3MeHIMBCS Ha 67,2 11 (H.y.). ['a3, 1o yTBOPHUBCSI, TPOITYCTHIIH KPi3b
400 M po34MHY Kallii T1IPOKCUIY 3 MACOBOIO YacTKOIO J1yry 40% 1 ryCTHHOIO pO3UYHUHY
1,4 r/m1. OGUHCIITH Macy yTBOPEHOI COJI.



Po3ze’sazanns
1. CxnagaeMo piBHSHHS PeaKilii CIaTiOBaHHS CIPKOBO/IHIO:

67,21 X
oc
2H,S + 30, — 250, + 2H,0 )
2n 30 21

Ockibk 00’€MH CIIAJIGHOTO CIPKOBOJHIO 1 ofepxkanoro raszy cynbhyp(IV) oxcumy
OJTHAKOBI, TO 3MEHILIEHHSI 00’ €My Ta30BOi CyMillll IOPIBHIOE 00’ €My KHCHIO, 10 BCTYIIHB
y peakuito. Toxi, 3riHo 3 piBHAHHIM peakiii (1):
V(SOZ) _ 2:V(07) _ 21°67,2n — 448 1
31

V(S0;) 448

V,,  22,41/Moub
2. O0YHCTIOEMO KUTBKICTh PEYOBUHH Kaii T1POKCHITY, 110 MICTUTHCS B PO3UUHI:
m(p —uy KOH) = p-V = 1,4r/mna - 400mMa1 = 560 r
m(KOH) =560r -0,4 =224r

224t

KOH) =——=4
n( ) 56r/Mosb MO

3. Ockinbku KutbkicTh pedoBuHU KOH ynBivi Gunblia Bij KUTbKOCTI pedoBUHU SOa, TO
B17IOYBaTUMETHCS PEAKIisi 3 YTBOPEHHSIM CEPETHBOI COJi:
2KOH + SO, — K»S03 + H,0

1 monp 1 Mob
n(KzS0s3) = n(SO2) = 2 monb
4. O0UYnCII0EMO Macy YTBOPEHOI COTi:
mM(K2SO3) =2 moib - 158 r/mMmop =316 T

n(S0,) = = 2 MOJIb

3aBaanns 3. (10 6aaiB)

J1J1s TOJIMIIEHHSI CMaKOBHX SIKOCTEH MPOIYKTiB, MAPHUHYBaHHs, KOHCEPBYBAHHS
BUKOPHUCTOBYIOTh KAPOOHOBY KUCIIOTY. Y IPOMHUCIIOBOCTI ii 100YBatOTh KaTaTITHYHUM
OKHCHEHHSIM OyTaHy.

A Busenite MonekyJsipHy (GopMyily KapOOHOBOI KUCIOTH, AKIIO BIIOMO, IO ii
BIJIHOCHA MOJIEKYJIsIpHA Maca J1opiBHIOe 60, 1 B Hiil MacoBa yactka KapOony
ctanoBuTh 40%, Oxcureny — 53,33% Tta mictuthes ['iaporeH.

b 3anumiite cTpyKTypHY (hOpMYITy BU3HAUYEHOI KApOOHOBOI KUCIOTH Ta JaiiTe
ilf Ha3By 3a CUCTEMATUYHOIO Ta TPUBIAIIbHOIO HOMEHKJIATypaMHU.

B O6uucnite 06’em (M%) Gyrany (H.y.) HOTpiOHOro A BUPOOHMLTBA Li€i
KapOOHOBOI KHCIIOTH Macoio 2 T, SKIO0 MacoBa YacTKa BUXOJY ii CTAHOBUTh
80% TEOpPETUYHO MOKJIUBOTO.

Posze¢'saizannsa
A 1. O6GuuciatoeMo MacoBy yactky ['iaporeHy, mo BXOAUTH 10 CKIaAy KapOOHOBOI
kucnot: W(H) = 100% — (40% + 53,33%) = 6,67%
2. Buznayaemo emmnipuyny GopmMyiry KapOOHOBOI KHCIIOTH:

- 10,807 3333 543.667:333=1:2:1
Xiyiz— ot g —333:667:333=1:2:
oTke, HalnpocrTima ¢popmyna (emripuuna popmyna) — CH,O
3. [IpoBoIMO TIEpPEBIPKY:

Mr(CxHy0;) 60 .
— XY — 2 — 2 orxe ictu"a hopmvyiaa CoH.O
Mr (CH,0) 30 ’ opmy 2




b 0 34 CUCTCMAaTUYHOIO HOMCHKJIATYPOIO — €TaHOBA KHUCJIOTAa

H,C —Cf 3a TPUBIATBHOI0 HOMEHKJIATYPOIO — OI[TOBA KUCJIOTA
OH
B 1. OGuucntoeMo Macy OLTOBOT KMUCIIOTH 1 ii KUTbKICTb:
Myp, Myp,.
n= =>m =
Mereop. Teop n
2T
Myeop.(CH;COOH) = 08 = 2,5T
(CH.COOH) = ™ = 2200000r _  c66,67
TLTe ~ M 60r/mMosmp O/ MOILIE

2. 3amucyemMo PIBHSIHHA XIMIYHOI peakilii, 1o BigoOpaxae mpolec a00yBaHHS
€TaHOBO1 KUCJIOTH KaTATITHYHUM OKHCHEHHSM OyTaHy:

2C4Hjo+ 50; = 4CH3COOH + 2H;0

2 moutb (C4H1p) — 4 moss (CH3COOH)

x MoJib (C4H10) — 41666,67 monb (CH3COOH)

x = 20833,335 moius C4Hig

V(C4H10) = Nn-Vi =20833,335 moub - 22,4 n/Monb = 466666,704 1= 466,67 m®

3apaannsn 4. (10 6axiB)
[IpoanamnizyiiTe mepeiiK HIKYE 3alpONOHOBAHUX ra3iB 1 BU3HAUTE, SKI 3 HUX
MOKYTh IMOTJIMHATUCS PO3YMHOM JIYTY:
H,S, HCI, NHs;, CO,, CO, N2, CH4, Oy, Cl;
A Cxianite yci BIJINOBIJHI PIBHSHHSA XIMIYHMX pEaKkIiii Ta gaiiTe Ha3By iX
IPOAYKTaM.
b Jlns OKMCHO-BIIHOBHMX pEaklid CKJIAAITh €JIEKTPOHHUU OanaHC Ta BHU3HAUTE
OKHCHUK 1 BIJITHOBHUK.
Posze¢'azannsa
H,S + 2NaOH — Na,S + 2H,0
H,S + NaOH — NaHS + H,O
HCl + NaOH — NaCl + H,O
CO, + NaOH — NaHCO;
C02 + 2NaOHHw — Nazco;g + H,0O

Clz +2NaOH — NaCl + NaClO + H,0
Cl2 —2e— 2CI' 2| 1 - BiTHOBHMK, OKUCHEHHS
ClY +2e" — 2CI™* ' 2| 1 — oKuCHUK, BiTHOBJIECHHS

3aBnanuda 5. (12 6aJuiB)

CyMiin eraHy, IpoMiieHy W aneTuieHy 3aiimae o0’em 448 mi (H.y.) 1 MOXe
3HeOapBut 40 M 5% po3uuny Opomy B TeTpaxiiopomerani (p = 1,6 r/mi).
MiHiMalibHHI 00’€M pO3YMHY 3 MacOBOIO 4acTKOIo Kamii rigpokcuay 40% (p = 1,4
r/Mi), SKUM MOXXHa MNOIMIMHYTH Bechb KapOoH(IV) oxcup, 1o yTBOpUBCS mMicis
3rOPSIHHS CyMillll, CTAHOBUTD 5 MIL

A Bu3nHaute 00’€MHI YaCTKH ra3iB y CKJIa/11 BUX1JHOI CyMiIlIi.

b Y pesynpTaTi 3ropsHHS OJHOTO MOJS alETUICHY B KHCHI BHIUTHIIOCS

1300 x/I>x Temnmoru. BusHauTe TEINIOTY YTBOPEHHS AaUETHIIEHY, SKILO



craHgaptHi TermaoTu yTtBopeHHs CO; (r) 1 HyO (p) nAOpiBHIOIOTH
393,5 kJIx/Momb 1 286 x/I>k/MOIb BIATIOBIIHO.
Poszeé'azannsa
A 1. CxnanaemMo piBHSHHS XIMIYHOI peakIlii BiIMOBIAHO 10 YMOBH 3aj1adi. 3 pO3YUHOM

OpoMy B3a€EMOJIIOTH TIJILKH MPOTeH 1 eTuH. OTKe,
CH, =CH - CH3 + Br, — CH»Br — CHBr — CHj; (1)

HC =CH + 2Br, — CHBr; — CHBI, (2)
2. O6uncIII0EMO Macy OpomMy Ta HOTO KUIbKICTh PEYOBUHH:

M(Br)psy =40 M - 1,6 /M1 =64 1

M(Br2)psm = 64 M - 0,05=32r1

m 3,21

n(B2) = 37 = 160 t/mons
Hexaif ki1bKICTh peUOBUHU OpOMY 3a PIBHSHHSIM peakilii (1) CTaHOBUTH X MOJIb,
TOJI1 KUJIBKICTh PEUOBUHU OpoMmy 3a piBHSAHHAM (2) Oyae (0,02 — X) Mok, 3riIHO
3 pIBHSHHAM peakiii (1), KUIbKICTh peUOBUMHU MPOINEHY Oy/ie X MOJb. 3TIAHO 3
PIBHSIHHAM peakuli (2):

n(C;H,) : n(Bry) =1:.2 = n(C,H,) = = (0,01 — 0,5x)Moub
3. Buznauaemo 3arajibHy KUJIbKICTh PEYOBUHU T'a31B Y CYMIIIIi:

= 0,02 mosb

(0,02—x)moub

( ) = 0,448 — 0.02

n(cymiwi) = 22,47/ MonD = 0,02mouib

4. CxyajaeMo piBHSIHHS XIMIYHHMX PEaKIliid TOPIHHSA ra3iB:

Y MOJIb 2y MOJIb

2C,Hg + 70, — 4CO, + 6H,0 (3)
1 Moib 2 MOIib

X MOJIb 3x MoIIb

2C3Hg + 90, — 6CO, + 6H,0 (4)
1 mois 3 MoIb

(0,01-0,5x) monb 2(0,01-0,5x) monb

2C,Hs + 50, — 4CO, + 2H,0 (5)
1 mois 2 MOIIb

5. 3a yMOBOIO 33/1a4l, 00’€M pPO3UMHY KaJlli T1IAPOKCUY MIHIMAJIIBHUNA, TOMY MICIs
B3aeMoiil ayry 3 kapOoH(IV) okcu10M yTBOPIOETHCS KUCIIA CLITb:
O06YHCITI0EMO KUIBKICTh PEUOBUHU KaJllid TIAPOKCHITY:
M(KOH)pwy =5™Ma - L 4/MI=7T
M(KOH)psm =71 0,4=28T
m 2,8r
n(KOH) = M~ 56 r/MoJib
3a piBassHHEAM peakilii (6) N(CO,) : n(KOH) = 1:1= n(CO,) = 0,05 moib
6. CxilamaemMo cUCTEMY PIBHSHb:
Hexaii y BuXiHi# cymirii ra3iB MicTuThes y moas CoHe, TOAI:

= 0,05 mosb

y+x+0,01-05x=0,02 y+0,5-0,01=0,01
2y + 3x + 0,02 —x = 0,05 + 0,005 = 0,01
y+05r=001 (x-2) y=0,01- 0,005
2y + 2x = 0,03 3 = 0,005 momb CoHs

2y —x=-0,02
2y + 2x = 0,03



x = 0,01 mons C3Hs
n(C,H2) = 0,01 mons — 0,5 - 0,01 monb = 0,005 Moi1b
7. O6uuncaroeMo 00'€eMH1 YaCTKH ra3iB y BUXIIHINA CyMillll, 3HaYCHHSI IKUX OyTyTh
JOPIBHIOBATH MOJIbHUM YacTKaM:
V(razy)  n(rasy)

p(razy) = V(cymimi)  n(cymimi)
(C.H,) = 0,01Mmonpb ~ 05 = 50%
Piste) = 5 02mons . 0T 20
(C,H,) = 0,005mos1b 0.25 = 250,
PR 22) =70 oMoy 0 T 207
(CoHg) = 220OMOM _ 55 — 259
¢ 27627 0,02mMome 0

b 3 ymoBu 3amauil BUILTMBAE, 10 3MiHa eHTanbiii AH y peakiiii ropiHHs anieTUieHy
nopiBHioe 1300 x/Ix/Monb. OOYUCIMMO TEIUIOTY YTBOPEHHS alleTWICHY 3a
PIBHSHHSM:

Csz(r) + 5/202@) — 2C02(r) + H20(p) + 1300 xJIx

3BIJICH MOYKHA 3aITUCATHU:

AH =—-1300 xIx = 2AHy (CO2) + AHy (H20) — AHyrs (C2Hz) — 5/2AHy1, (O2)
AH = 1300k /Ix — (2:393,5 x/>x/mMonb + 286 xJ>x/Monb) = 227 xkJI)/Mob
AHO.; (CoHy) = 227 xJIx/Mob

Bianosine: Temwnora yrBopeHHs: CoHy nopiBHioe —227 x/[x/Mob.



