Po3B's13KkH 3aBIaHL
IT erany BeceykpaiHcbKOl YYHIBCHKOI oJTiMmiaan 3 Ximil
2023-2024 HaBYAJIBbHOTO POKY
10 kaac

3aBnanns 1. Tectu (10 6aJiB)
1. Ilo3HauTe pedyoBMHY, 3MIIIYBaHHA SIKOI 3 BOJOIO CYHPOBOIKYETHCS XIMIYHOIO
peaKIriero

A cynsdyp(VI) oxcua A+
b x10poBoieHb b
B narpiii xsnopua B
I' eranoBa kucnora I

2. Y npoOipKy MOMICTUIM TBEpAY peHoBHHY X, N00aBWIM piauHy Y. YHaCHiIoK
peakiii 1o00yu BojeHb. TBepaa pedoBruHa X Ta pignHa Y — I1€ BIAMOBITHO

A Mifb 1 cynbdaTHa KUCTOTa A
b maruiii 1 XJI0puaHa KUCIO0Ta b |+
B amtominiit kap6ij 1 Bosa B
I' kanb11ii kap6ia 1 Bosa |

3. [IpoananizyiiTe TBEpIXKEHHS 11010 PEUOBUH, CTPYKTYPH1 (DOPMYJIH KX HABEICHO

1 YKaXITh YH € TTOM1K HUX MPaBUJIBHI.
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I ¥V peuoBuH 1 12 ogHakoBuM AKICHUM 1 KITBKICHUM CKIa.
II Sk pewoBuHa 1, Tak 1 pe4oBHHA 2 HAJNEXKATh IO €CTEPIB.
A nipaBwiIbHE JHie [
b npasuibHe numie 1
B oOunBa npaBuiIbHI
I' Hemae npaBUIIBHUX

4. Tlo3HauTe npaBUIIbHE TBEPAXKEHHS 111010 KaTal13aTOPIB
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A JTOAAIOTHCS Y BEIMKUX KITBKOCTSX

B 3MiHIOIOTH IIBUIKICTH peaKIlii

B He BCcTynaroTh y B3a€EMOJIIIO 3 peareHTaMu
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I' i gac peakiniii BUTpavarOThCs

5. YKaxIiTh NpaBWIbHE TBEPKEHHS II0J0 €TEHY

A 100yBaroTh T1JIPOII30M KaJbIlii alleTUIICHITY

B pearye 3 rigporex xJiopuaom

B crioco6oMm riapyBaHHs 100yBalOTh €THH
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I' mporykTOM KaTamiTUIHOI Tiparailii € eTaHaib

6. Y mpobipii I MicTuBCS po3uuH Kauii TiApokcuay, a B mpoodipii I — po3unn Gapiii
xjopuay. B o6uaBi nmpobipku m100aBmiM po3unH pedyoBUHU X. YHACHIJOK IIHOTO
croctepiraiy yrBopeHHst ocaay 1 B npoOipui I, 1 B mpo6ipui II. YkaxiTe Ha3By
pedoBrHU X

A HaTpill HiTpat

b maruiii HiTpaT

B narpiii cynedar
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I' marniii cynegar




7. YxaxiTh Ha3By 3a HoMeHKIaTypowo |[UPAC peuoBunm, cTpykTypHa (hopmyna sKoi

HaBeJIeHA.
A 4-eTuimneHTaH-2-01 CH.
B 2-etwimnenran-4-omn
B 3-metnarekcan-5-oi
I' 4-meTnnrexcan-2-oi

CH,;~CH—CH,~CH—OH
CH,—CH,

A
b
B
r |+

8. YkaxiTh 3arajbHy CyMy KOE(II[IEHTIB Yy pIBHSHHI OKHCHO-BIJIHOBHOI peakiii

n00yBaHHS XJIOPY, IO BiIOYBA€ETHCS 32 CXEMOIO
KMnO, + HCI — KCI + MnClI, + Cl, + H,0

A 18
b 25
B 30
I'35
9. Vkaxitb hopMyiry pedoBUHH X Y CXE€M1 IEPETBOPEHbD:
_ i +Cu0, ¢ +Cu(OH),, £ CH,OH
C,H.OH 20, 2Ot Oy _,
- Hy30, (wonm), i
0
=
A HC C“U—ﬂguj

B C,H.—O—CH,

0

-
H—C
B ~0—C,H,
0
H.C—CZ
I ! ~0—CH,

10. VkaxiTh Ha3By pe4oBUHU X Yy XIMIYHIN peakilii, cxema sKoi
_0 p
CH;—CH—CT + Cu(OH), — X+ Cu,0 + H,0
CH,

A 2-METHIIIPOTIaH

b 2-metunnponen

B 2-metunnponan-1-on

I' 2-meTminponaHoBa KUCI0Ta

3apnannsn 2. (8 6axiB)
Jns  mominmmeHHsT ~— CMaKOBUX — SIKOCTEH  IPOJYKTIB,
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MapyHYBaHHS,

KOHCEpPBYBaHHS, a TaKOX [JIsl TMPUTOTYBAaHHS TEKAapChKUX BUPOOIB (BUITIUKH)

BUKOPHUCTOBYIOTh KapOOHOBY KHUCJIOTY.

A Busenite MonekyisipHy Gopmyiry KapOOHOBOI KUCIOTH, SKIIO B1JIOMO, IO ii
BIJIHOCHA MOJIEKYJIsIpHA Maca JiopiBHIOe 60, 1 B Hiif MacoBa yacTtka KapOony

ctanoButh 40%, Oxcureny — 53,33% Tta mictutbes [NigporeH.

b 3anuinite cTpyKTYpHY (OpMyy BU3HAUYEHOT KapOOHOBOT KUCIIOTH Ta JalTe
ilf Ha3By 3a CUCTEMATUYHOIO Ta TPUBIAIIbHOIO HOMEHKJIATypaMHU.



B 3anumite piBHAHHS XIMIYHOI peakilii, 1m0 BiAOyBaeTbcs MiJ dac
MPUTOTYBAaHHS NEKAPCHKUX BUPOOIB (BUINIUKM) 32 y4acTi BU3HAYEHOI BaMU
KapOOHOBOI KMCIIOTH Ta XapuoOBOi COJIU.

I' OGuucniTh Macy BOAM Ta KapOOHOBOT KUCIOTH 3 MacoBOIO YacTkoro 80%, sKi
NOTPIOHO B3SATH IJIsi MPUTOTYBaHHS po3uumHy Macoro 500 r 3 MacoBoOlO
YacCTKOI KHCIOTU 9%.

Po3zg'azanna
A 1. O0GuucnroeMo MacoBy 4acTKy ['iporeHy, 1o BXOJIUTh /10 CKJIaTy KapOOHOBOi
kuciotr: W(H) = 100% — (40% + 53,33%) = 6,67%
2. Buznauaemo emmipuuny Gpopmyiay KapOOHOBOT KHCIIOTH:

40 667 5333
PYIT T T 16

0TXKe, HalinpocTima Gopmyna (emmipuuna popmyna) — CH.O
3. [IpoBoaMMO TIEPEBIPKY:
Mr(CxHy0z) 60
Mr (CH,0) 30
b O 3@ CHCTeMaTHYHOI HOMEHKIIATYPOIO — €TaHOBA KHCIIOTA
HSC—CfO 3a TPUBIaJbHOIO HOMEHKJIATYPOIO — OLITOBA KUCIOTA

=333:667:333=1:2:1

= 2, omxke ictuHa popmyna Co,H40;

B XapuoBa coma mae gopmyny NaHCO;. Bona 3maTtHa BeTynmaTd B peakiliio i3
€TaHOBOIO (OIITOBOIO) KUCIOTOIO 3 YTBOPEHHSAM HATPIiH aneraTty, ByriaeKUCIIOro rasy ta
BOJIH:

NaHCO; + CH3;COOH — CH3;COONa + H,0 + CO,
I' OGuuciieHHs MPOBOAMM 3 BUKOPUCTAHHSIM ITpaBUjia XpecTa:

80% - Or 500r:80r=6,25r
~
9% 80r 6,251 9T1=5625
0% ™ 71r 6,251 - 71 T =1443,75 r (H,0)

3aBaanns 3. (10 6aJiB)

MarnieBy IUIACTMHKY TOMICTHJIA Y PO3YMH XJIOPHAY MeETaiy, IS SKOTO
XapaKTEpHUM € CTYIiHb OKUCHEeHHs +2. Maca posuuny 250 r. Ilicns moBHOTO
BUTICHEHHS METAJTy 3 PO3YMHY Maca IJIaCTUHKU 30uTbImiIacs Ha 24 r. MacoBa yacTka
MarHii XJOpuay B OJIep>KaHOMY PO3UMHI CTaHOBUTH 25,22%.

A BuznauTe HEBIJIOMUI MeTas Ta MOro mMacy.

b O0uucniTh MaCOBY YacTKy COJIl y BUX1THOMY PO3UHHI.

Po3zé’sazanns

1. CknanaeMo piBHSIHHA XIMIYHOT peaKIlii:

Mg + MeCl, = MgCl, + Me

SIK11o Maca miIacTHHKH 301abImmiIacsd Ha 24 T, TO Ha CTUIBKH K 3MEHIIIHIAcS Maca

po3uuny: Mm(p-uy) =250r—24r=226r

m(MgCl,) = m(p-uy) - w(MgCl;) =226 - 0,2522=57r
m(MgCl,) 57t
M(MgCl,)  95r/Moub
3 piBHsiHHA peakiii BumuiuBae: N(Me) = n(Mg) = n(MeCl,) = 0,6 moJ1b
m(Mg) = n(Mg) - M(Mg) = 0,6 moib - 24 r/monb = 14,4 T
OO0uncareMO Macy MeTaly, SIKHi BUAUIUTHCS HA TUTACTUHI:
Am(mnact.) = [m(mact.) — m(Mg) + m(Me)] — m(mnacr.).
3eigcu m(Me) = m(Mg) + Am(tutact.) = 14,4 + 24 =384

n(MgCl,) =

= (0,6 Mo0J1b



M(Me) = m(Me) _ 38,4r
n(Me)  0,6Moub
m(CuCl;) = n(CuCl,) - M(CuCl,) = 0,6 monb - 135 r/monp =81 r
m(CuCl,) 81r
wlCully) = m(p — Hy) = 250r

= 64 r/moub. OTke, MeTas — 1e Kynpym (Cu)

= 0,324 a60 32,4%

3aBnanns 4. (10 6axiB)
3anponoHylWTe TPU METOAW OFCpKaHHS OITOBOTO albJeriay (eraHans) 3
MeTaHy. 3a3Ha4Te TUITM PEaKIiii Ta TalTe Ha3BH yCiM ITPOYKTaM PEaKIlii OpraHiYHOTO
MOXOJIKEHHS. SIKuil 3 HUX HalOUIbIII eKOHOMIYHO BUTIAHUHN 1 YOMY?
Po3zs ’sa3anns
Iepwuti cnocio

1500°C
1. 2CH, —— CH=CH + 3H2T

allCTHJICH
2+

H
2. CH=CH + H,O L CH3;CHO — rinpyBanHs
cTaHaJlb

Jlpyeuti cnocio

hv
1. CH4+ Cl; — CHsCl + HCI — xmmopyBanHS, 3aMiIlICHHS
XJIOpOMECTaH

0¢
2. 2CH:Cl + 2Na — C,Hg + 2NaCl

CTaH
Pt(Al,03 a6o Cr,03)t°C

3. CyHs > CH, = CH; + H1 — merigpyBaHHS
CTHJICH
KarT.
4. CH; = CH; + [0O] — CH3CHO — yacTKkoBOro OKHCHEHHS
€TaHaJIb

Tpemiu cnocio
500°C, Nia6o Cr,03

1. 2CHq CH, =CH, + 2H,
CTHUIICH
t9C,H,S0, . )

2. CH, = CH;, + H,O0 ———— CH3 — CH,— OH — rigparanii

CTAHOJI

toc
3. CH; - CH,;—- OH + CuO — CH3CHO + Cu + H,0 — yacTKOBOT0 OKHCHEHHS
cTaHaJIb

Haii611p111 eKOHOMIYHO BUT1IHUM € TIEPIIHH CTIOCI0, OCKIIBKY BiH CKJIAIA€ThCS
3 IBOX CTa/iii 1 BUKOPUCTOBY€E HaiMEHIIY KUIbKICTh PEaKTHUBIB.

3aBnanua 5. (12 6aJiB)

Kpi3b 6poMHy Boy Macoro 1 KT, 3 MacoBOIO 4acTKow Opomy 3,2%, MpoIyCTHIN
CYMIiIll HACHYEHOTO 1 €THJIEHOBOTO BYTJ1€BOAHIB 00’ emMoM 11,2 11 (H.y.). Po3uun Opomy
Opyd 1HOMY TIOBHICTIO 3HEOAapBUBCS, a Ha [JIHI TOCYIUHU YTBOpHWJIACA Ba)Ka
MacJISTHUCTa piIMHA, sIKa MicJisl BUIAAJICHHS 3 Hel BoAu 3aiimae 00’em 20,95 mut 1 mae
ryctuny 1,93 r/min. YacTuHy BUXI1HOI CyMiIlI, IO HE TIpopearysaja i3 OpoMom, 0yJio
cnajeHo. Ha mornuHanHs raszy, 1o BUILIUBCA OpU 1boMy, ButpaTwiu 300 mu 3 M
PO34YMHY KaJliid T1POKCHUY.



A BuzHauTe BYyIJIEBOJHI, MO MICTATBCSA Yy BUXIAHIN cywmimmi. 3anumiiTh ix
MOJIEKYJISIPHI Ta CTPYKTYPH1 (OpMYIIH.
b OOGuwuciite 00’€MHI YacTKH BYIJIEBOAHIB Y BHXIJIHIM CyMimli (PO3YMHHICTIO
rasiB y BOJIl 3HEXTYBaTH).
Po3sé’azanns

A 1. 3anucyeMo piBHSHHSI XIMIYHUX pEaKIii, I0 BIIOYBAE€ThCS 32 YMOBOIO 3ajiaul,
3ayBa)KUBIIIH, 110 13 OPOMHOIO BO/IOIO Oyie pearyBatu juiie ankeH. OTxke,

CnHzn + Bro — CoH2nBrIm

2. O0GUHCIIIOEMO Macy 1 KIJTbKICTh pEYOBUHU OpoOMYy:

M(Br2) = Mp.uy(Br2) - w(Br2) = 1000 - 0,032 =32

Tl(BTZ) = m = 0,2 MOJIb
OGuucar0eMO Macy AUOPOMOIIOXITHOTO, HOT0 MOJIIPHY Macy 1 BCTaHOBJIIOEMO
dopmyury:
m(CyH20Br2) =V-p =20,95 mir- 1,93 r/mr=40,43 1
M(C,H,,B1y) = 2043 _ 202
( nii2n 7'2) - 0,2 MOJIb = I‘/MOJIb

Busznagaemo Gpopmyiry €THIICHOBOTO BYTJIEBOTHIO:

12n + 2n + 160 = 202

14n =42 =n=3

OTtxe, MonekyisipHa popmyiia eTuseHoBoro ByrieBoaHio — C3Hg (iporieH)

ctpykrypHa ¢popmyna— CHz—CH = CH;

Buznayaemo KiIbKICTh PEYOBHHH CYMIIIl Ta HACHYEHOTO BYTJIEBOJIHIO:

V (cymimii) 11,2 n
Vi ~ 22,41/Monb

n(CnHzan+2) = 0,5 moib — 0,2 moib = 0,3 MOJb

CxiamaeMo piBHSIHHS XIMIYHOI peakiiii ropiHHs ajikaHy (came BiH HE MpopearyBaB

3 OpoMoOM):

ChHan+2 + (3n+1)/2 O — nCO; + (n+1)H,0

3a yMOBOIO 3314l BYTJICKUCIIHI ra3, M0 BUIIIUBCA, OYJI0 MOTIUHYTO PO3UUHOM

KaJlii rigpokcuay. TomMy CKiIagaeMo BIAMOBIAHI PIBHSHHS 1 00YUCITIOEMO KUTBKICTh

KaJlii TIAPOKCUTY, IO TIOTJIMHYB BYTJICKUCIIUH Ta3.

CO2 + KOH — KHCO3 abo

CO; + 2KOH — KCO3+ H,0

Cy = ; —n=CyV

n(KOH) = 0,3 1 -3 moins/1 = 0,9 MoJb

Omxe, micns ropinas 0,3 Mok ankany yrBopmiiocs 0,9 monb kapooH(IV) okcuy,
a micas ropiHHsA 1 monb ankany yrtBoputbes 3 Moib CO,. Otxe, N = 3, a
MosiekyisipHa popmyiia ankany — CsHg (mpomnan)

cTpykTypHa ¢opmyna ankany — CHsz — CHz — CHj

= 0,5 MoJIb

n(cymimi) =

b O6unciroeMo 06’€MHI YaCTKM KOMIIOHEHTIB CYMIIIIi:

_ V(p —Hn)
@(p —Hn) = m
V(p-un) =n - Vi, = 0,2 Mmons - 22,4 i/mons = 4,48 1
9(C3He) = 222 = 0,4 = 40%

@ (C3Hs) = 100% — 40% = 60%



