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3aBaannda 1. Tectu (10 0aJiB)

3aBaaHHsA 3 OJHI€I0 NPaBWIbHOK BianoBigaw. KoxkHa npaBuibHA BiINOBiIb

oniHwerbea B 0,5 0aniB. MakcuMaJIbHA KiJIBKIiCTh 0aJIiB — 2.

1. ObepiTh peakTHB, KU BUKOPUCTOBYIOTH JJIsi MIATBEP/HKCHHS MOJBIMHOTO 3B’S3Ky B

OpTraHIYHUX CIIOIyKaX:
A amoniaunuit po3unH apreHTym(l) okcumy
b O6pomHa Bojia
B meTaniunuit HaTpii
I' kynmpym(II) okcup
J| HaTpi¥ T1APOKCU

2. YKaxiTh IPaBUIbHI TBEPKEHHS 1010 PEYOBHHU, MOJIETTH MOJIEKYJIN K01 300pakeHO Ha

PUCYHKY:
1 3miHIO€ 3a0apBICHHS 1HANKATOPIB
2 BCTyTA€ B pPeaKilito ectepudikarii

3 B3aeMoie 31 cBikO ocamxeHnM KympyMm(1l)

T1POKCUIOM

4 y mpOMHCIIOBOCTI 100yBarOTh (hepMEHTATUBHUM

OpOJIIHHSIM TIJIFOKO3H1
BapianTtu Biamnosiui:
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s34
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. arom KapOony
. atrom OKcureny

L atoMm I'izporeny

3. Ykaxits 3a HomeHkIaTypoto lUPAC Ha3By pedoBunu, hopmyna skoi

CHs
|
CH;—- CH-C-ClI
I
OH CHs
A 3-metui-3-x10po0yTaH-2-01
b 3,3-mumeTnn-3-x1oponponaH-2-0y1
B 1,1-mumeTunn-1-xaoponponaH-2-07
I' 2,2-numeTnin-2-xopoOyTaH-2-0J1

4. Tlo3Haute cymMy KOE(IIEHTIB y peaKilii TOPIHHS FeKCEHY:

A 23
b 24
B 22
I' 20
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3aBaanHga Ha BianoBigHicTh. KoxkHa mpaBuwibHa Bianosiab ouiHwernscss B 0,5 Oadxis.

MakcuMaJbHA KIJIBKICTH 0aJiB — 4.

5. YCTaHOBITH BIJMOBIAHICTE MK Ji€I0 TIAPOKCHA-IOHA HaA 3alpPOTNOHOBAHI KaTIOHU W

O3HAKaMH IHUX SKICHUX PEaKIlii:



Kamionu O3naku AKICHUX peaxyiu

A Zn% 1 3enenuii ocaj Al 2
b Cu® 2 6inmii ocan b | 3
B Fe?* 3 sAcKkpaBo-CHUHIN ocas B |4
I Mn% 4 Gypwuii oca I |5

5 CBITIIO-pOKEBUH 0cCal
6. YKaxiTh BIAMOBIJIHICTh MDK peareéHTaMH Ta PEaKIlisIMHU, 3a JOMOMOTOI SKMX MOJKHA
oJiepKaTH CTHJICH:

Peacenm Peaxuyisn

1 Oyran A JierizporeHi3aiis 1| T
2 eTaH b rigporenizaris 2 | A
3 ameruieH B nerigparartis 3| b
4 eraHon I" kxpekinr 4 | B

3aBaaHHA HA BCTAHOBJICHHS MOCHAiII0BHOCTI. KokHa nmpaBujIbHA BIANOBIAb OLIHIOETHCSA
B 0,5 6axiB. MakcuMa/IbHA KiJIbKicTh 0aiB — 4.
7. YCTaHOBITH MOCHIIOBHICTh CTa/l1ii BUPOOHUIITBA CYJIb()ATHOI KUCIIOTH 13 CIPKHU:
A KaraniTUYHE OKUCHEHHS
b rigpararis
B ropinus
I' po30aBiieHHs BOJOIO
8. PosramnyiiTe pedoBrHHU 32 30UTBIICHHSM B1IHOCHOI TYCTHHH 33 METAHOM:
A mnpomnan
b rexcun
B Oyrten
I' nentun
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3anaua 2.(8 0aJiB)
[Ipu cnantoBanHi 15,68 11 ByrineBogHIO yTBOPWIOCH 78,4 11 BYIJIEKUCIIOrO ra3y (H.y.) 1
75,6 T BOIU.
A Buenite MonekynsipHy (GopMylly pEUOBHMHH, SIKIIO BIJHOCHA TYyCTHHA TMapu
PEYOBHHM 32 TOBITPSIM TOPiBHIOE 2,483.
b 3anumite HaWOIMKYI TOMOJIOTH Ta yCl 130MepH, IO BiJANOBIJAIOTh BUBEICHIN
dbopmyi, naiite iMm Ha3BY.
Po3z6’s30k
A 3Haxoaumo ¢hopmyiy BYTJIEBOIHIO
1) 3anumemo piBHSIHHS PeaKIIii:
CHy + x+y/40; — xCO; + y/2H>0
2) 3HaxX0JUMO KIJIBKOCTI PEUOBHH:
n(C<H,0;) = 15,68/22,4 = 0,7 (Mo1B)
n(COy) = 78,4/22,4 = 3,5 (mo:b); N(CO,) =n(C) = 3,5 (MoJb)
n(H20) = 75,6/18 = 4,2 (moxs); n(H) = 2n(H20) = 4,2-2 = 8,4 (M0Jib)
3) n(C):n(H)=35:84=05:12=5:12
Omxe, emmipuuna popmyna ByraeBoaHio CsHi, (menran)
4) TTpoBOIUMO TIEPEBIPKY:
M(CsHi2) = 5-12 + 12-1 = 72(r/mo11B)
M(CHy) = 292,483 = 72 (r/mo1b)
M(CHy) / M(CsH12) = 72/72 = 1, orxe icTiuHa popMmyna ByriaeBoaHo CsHio.



B Jlnsa Byrnesoanio (CsHiz) XapakTepHO HACTYITHI i30MEpH Ta iX HaWOIMKY1 TOMOJIOTH:

[30mepu I'omosoru
CH3 - CH2 — CHz — CH2 — CH3 CH3 - CH2 — CHz — CH3 — H-6YTaH
H-IICHTaH CH3 — CH2 — CHZ — CHZ — CHz— CH3
H-I'CKCaH
CH; — CH, — CH — CH3 CH, - CH - CH3
| 2-MeTWIOyTaH | 2-METHIIPOTIaH
CH; CHs

CH3 — (CH), — CH — CH3
| 2-METUIIECHTAaH
CHs3

CHs3 CHs;
| |
CH; — C-CH;3 2,2-mumetmnmpornan, abo | CH; — CH; — C — CH; 2,2-mumetnnOyTaH,
| HEOIIECHTaH |
CH3 CHB

3angaua 3. (10 6agiB)

Jo 100 mu cymimn Merany 1 OyTajJiieHy B TeMHIM mocynuHi gojganu 100 mu xmopy.
Yepe3 nesxkuil yac, KoM CyMapHUi o0'eM ras3iB 3MeHIIMBCA 10 125 wmui, ix mignanu
IHTEHCMBHOMY ONPOMIHIOBaHHIO. Po3paxyiTe ckiman ra3oBoi cymimi (00.%) mics
OTMPOMIHEHHS, AKII0 00’ €MHU ra3iB BUMIPSHI IPU OJJHAKOBUX yMOBaX.

Po3zs’s30k
1) 3anuiiemMo piBHSIHHS PeaKIIii:
CH,=CH-CH=CH, + 2CI2(r‘a3) — CH,CI — CHCI — CHCI - CHzCl(piMHa) (1)
2) Vieyw) =100+ 100 = 200 (M)
V(C|22,C4H6) =200-125=75 (MJ'I)
3) BiamosigHo 1o piBHsHHsA (1) mpopearysaio 3 06’emu rasiB: V(CsHg) =75 : 3 =25 (M)
4) 3naitnemo 00'em xyopy, skui 3anummBes: V(Cly) =25 - 2 =50 (M)
V(CIy) =100 — 50 =50 (m)
V(CHy) =100 — 25 =75 (M)
OTxe, 00'em rasiB, sKi miananu onpomineHHo0, MaB ckiaa: 75 mur CHy 1 50 mut Cla.
CH4 + Cl; — CH3Cl + HCI (2) — moBHicTio mpopearysaiio 50 mut Cly, 50 M CHy,
yrBopuBinu 50 M CH3Cl i 50 M1 HCI
5) ITicis onmpoMiHEHHS B Ta30Bii CyMIIIli 3aJIUIIHIIOCK:
25 mu CHa, 50 mu1 CH3Cl 1 50 mx HCI
Vieyw) =25+ 50 + 50 =125 (M)
6) ¢(CH,) =25/125 = 0,2 a6o 20%
¢@(CH3Cl) = o(HCI) =50/125 = 0,4-a60 40%
Bimnosine: (CHa) =20%, ¢(CH3Cl) = 40%, ¢(HCI) = 40%



3anaua 4. (10 6axiB)
JlaHO cxemMy peaxiiiii
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VY TpUKYTHUKY JIBOPYY yCi peakiii BimOyBarOThCsl 0€3 3MIHU CTYIIEHS OKUCHEHHS, a B
TPUKYTHUKY TPaBOPYY — OKHUCHO-BIAHOBHI. BH3HAuTe pEYOBHMHM Ta HANUINITH PIBHAHHSA
peaxiiiii, K110 BiIOMO, IIO:

— peuoBuna C mictuthb 69,5% bapiro; 6,1% Kap6ony; 24,4% Oxcureny;

— pedoBuHa D Ta X — HiTpaTy;

— pedoBuHa Z — MeTall, 31 CIUIaBY SIKOTO 3 HIKEJIEM CKJIaJIa€ThCs 3eMHE SPO;

— peuoBrMHa Y — OKCHJ METaJIIYHOTO eineMmeHTa Z; y mporeci poskiaxy 1,8 r X

yTBOproeThes 0,8 1Y

— peakiisi 7 € OCHOBOIO IOMEHHOIO MIPOLIECY.

v
N
|

Posé’a30k

[Toznaunmo pedoBuny C sik BaxCyO,. Togix:y:z= n(Ba):n(C):n(O) =
69,5/137:6,1/12:244/16=1:1: 3. Orxe, peuoBuna C — BaCO;
Toni 3 ymoBu 3amadi D — Ba(NOs);
Z — 3aii3o, 60 3eMHE SPO CKJIAAAETHCS 13 3aJ113HO-HIKEJIEBOTO CIUIaBy, TO peyOBHMHA X —
Fe(NOs),. 3a 10omoMorow po3paxyHKIB HECKJIQJHO JIMTH BHUCHOBKY, 1o Y — Fe;Os, 60
M (Fe(NOs3)3) = 180 r/moib, a 3rifiHO 3 peakiiero 6:
360 Fe(N03)3 mae — 160 r Fe,O3
1,8 r Fe(NO3), — x T Fey03
Otxe, x = 0,8 T Fe,03, 110 BiAMOBIa€ YMOBI 3aBIaHHS.
PeuoBuna A — crnoisyka, 3 sikoi MoxHa 100ytu pedoBuny C — BaCOs; B ogny abo y 1Bl
cranii. Takiii ymoBi Moke 3a10BoJIbHATH A — BaO, B — Ba(OH)..
PiBHSIHHS peakuiii:

1) BaO + H,O = Ba(OH);

2) BaO + CO, =BaCOs

3) Ba(OH), + Na,CO3;= BaCO3+ 2NaOH

4) BaCO;+ 2HNO; = Ba(N03)2 + CO27 + H20

5) Ba(NOg3),; + FeSO,= BaSO, + Fe(NO3), ado

3Ba(NO3); + Fey(SO,)3 = 3BaSO4 + 2Fe(NO3)3
6) 4Fe(NO3), = 2Fe,03+ 8NO,T + 021 abo
4Fe(NO3); = 2Fe,03+ 12NO,1 + 30,71
7) 2Fe,0O3+ 6C = 4Fe + 6CO
8) Fe(NOs), + Zn = Zn(NO3), + Fe

3apaua 5. (12 6axiB)

[Ipn B3aeMopii cymiil Mifi, aqIOMIHIIO 1 MarHiro mMacow 1 r, B3SITHX Yy BUIJISAIL
MOPOMIKIB, 3 po3BeaeHUM po3unHoM HC, Buaingerscs 900 mi (H.y.) BozHIO. I3 Takoi sk Macu
3a3HayeHoi cyMiill MoxkHa otpumatu 0,125 r kynpym(II) okcumy.

A Pospaxyiite MacoBy 4acTky (%) KOXKHOTO KOMIIOHEHTa CyMIIIIi.



b Hanumiite piBHSHHS peakiiiii, 3a JOIMOMOIOI0 SKHUX MOKHA 3 II€T CyMiIlll OTPUMATH
kynpym(Il) okcua B iHIUB1IyaqTbHOMY BUTJISIII.

Posé’a30k:
A 3naxogumo macy Miji y kynpym(Il) oxkcuai macoro 0,125 r:
0,125 X, T
CulO — Cu
80r 64T

m(Cu) = 0,125-64/80 = 0,1(r). Toxi m(Mg, Al)=1-0,1=0,9 (r)

I3 po30aBiIeHOO XJIOPUIHOO KUCIOTOK pearyroTh Jmine Mg i Al. Tlpu npomy 3a H.y.
BUIUIIETHCS BOACHD KibKicTIO pedoBuuu: v(Hz) = 0,9: 22,4 = 0,0402( mo:b). [TpuitHsBim
Macy MarHiro 3a x, a 00’€M BOJHIO, IKWIA BUAUTATHCS MPU HOTO B3a€EMO/Ii1 13 KUCIOTOIO, Yepe3
¥, OTPUMYEMO:

m(Mg) = x; m(Al) = (0,9 —-x) 1;
v (H2/ Mg) = y moms; v (Hz/ Al) = (0,0402 — y) monb

X, T ¥,MOJIb
Mg+ 2 HCI = MgCl; +H,
24 r 1 monb
09-xr (0,0402 — y) monb
2Al + 6 HCI = 2AICI; + 3H,
227r 3 moub

OTpuMy€eEMO CUCTEMY PIBHSHB!
x=24y
{ 3(0,9 — x) = 54(0,0402 — y)
Po3B’si3aBiIM cuctemMy piBHSAHB, oTpumyemo, o x = 0,707. Orxe, y cymimi MeTasiB
Macoro Ir:
m(Cu)=0,1 r; m(Mg)=0,707r; m(Al)=0,193r.
OO6uncioeMo MacoBi 4acTku (%) KOXKHOTO KOMIIOHEHTA CYMIIIIL:
w(Cu/cymimn) = (0,1/1)100% = 10%; w(Mg /cymim) = 70,7%; w(Mg /cymim) = 19,3%.

b Merox orpumanns CuO i3 cymimi Mg, Al i Cu:

1) Ha cymim meTatiB AiEMO XJIOPUAHOO KHCIOTO. MarHiil i aintoMiHIi pO3UYMHSAIOThCS,
MI1b 3aJIMIIAETHCS B OCaIl.

2. Mizp BiadiIbTPOBYEMO, TPOMHUBAEMO TUCTUILOBAHOIO BOAOKO 1 CYIIMMO.

3. Miap OKMCHIOEMO HarpiBaHHSIM MOPOLIKY Ha MOBITP1 YK B aTMOC(hEpl YUCTOIO KUCHIO:

2Cu +O0; — 2Cu0O

Kympym(Il) okcua — moporok dopHoro kosbopy. Ilpu Ounbin BHCOKIM Temmeparypi

Moske yrBoproBarucs cymimn CuO (qopnuit komip) 1 Cu,O (MOPKBSIHUHM KOJMID).

3agaua 6. (10 0aiB)
VYBa)XHO pO3TISHBTE 3aMPONOHOBAHUI PUCYHOK 1 BUKOHAWTE HACTYIHI 3aB/IaHHS:
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A naiiTe Ha3By XIMIYHOMY 00JIaIHAHHIO Ta XIMIYHOMY TTOCY1y, TTO3HAYEHOMY LU pamu;

b Bu3HauTe HeBimOMI peuoBUHM X (HeopraHiyHa cuib), Y (OpraHiyHa CIIOJIyKa,
BYIJICBOJICHB), YKAXKITh 1X arperaTHi CTaHH, 3alUIIITh MOJIEKYJISIpHI (popMyIu;

B 3anuimniTe piBHSHHS peakilii, 10 1IIOCTPyE XIMIYHHMM TPOIEC 3a3HAUYCHUN Ha PHUCYHKY,
YKaxiTh HOTO THII;

I' ykaxiTh ciocib 30upaHHs pedoBUHHU Y, KU 300pakKeHO Ha MANIOHKY, MOSICHITh 3 YUM 1€
MOB’S3aHO; YKaXiTh, SIKUM YHHOM MOXXHa IME€PEBIPUTH BUJIJICHHS pPEUYOBHHH Y 3
ra30BiABIAHOI TPYOKH Ta 4Oro MOTPIOHO OCTEpIraTucs;

M maiiTe Ha3BY AOCHIAY, IO 300paKEHHI Ha PUCYHKY

€ 3anuiIiTh PIBHSAHHS peakiii, sKi UIIOCTPYIOTh MPOIEC OACpXKaHHSI 3 PEUOBHHH Y
HACTYITHUX PEUOBUH:

a) COHUPT, SKUM IMIMPOKO 3aCTOCOBYIOTh Y MEIUIIMHI B SIKOCTI AHTUCENTHKA, Yy
XapyoBiil Ta MaJIMBHO-EHEPTETUYHIN MPOMHUCIOBOCTI;
0) apoMaTHUYHUN CIUPT, SKUH BUKOPUCTOBYIOTh Y CHUHTETHYHIN MPOMHUCIOBOCTI
(BUTOTOBJICHHS KalIPOHOBUX BOJIOKOH, IJIACTMAC, BUOYXOBUX PEYOBUH TOIIIO);
B) CKJAJiTh T€HETUYHUMN JAHIIOT, SKUW UIFOCTPYE B3a€EMO3B 30K Mk BUXIIHOIO
PEYOBHUHOIO 1 MPOAYKTAMH PEaKIiH.
Po3zs’azox

A 1 — xpamenpHa JiliKka, 2 — Ta30BiiBiIHA TPyOKa, 3 — KOHIYHA K004, 4 — IMIIIHAP 3 BOJOIO;

b X — kansmii kap6in (CaC,), TBepaa pedoBuna; Y — aneruiieH (CoHy, CH = CH), rasz;

B CaC; + 2H;0 — CH = CH + Ca(OH); — rigparartis.

I' C;H, — morano po3uuHsi€TbCA Y BOJ1, @ TOMY HOro MO>KHa 310paTH HUIIXOM BUTICHEHHS
BOJIM; AllETHJICH MOYKHA BU3HAUYHUTHU 32 HEMPUEMHUM 3alaxoM, SIKUU PO3MOBCIOIKYETHCS
1] Yac Moro OTpUMAaHHS, @ TAKOX, SIKIO MOro MIANAJIUTH, TO BIH OyJ€ TOPITH KINTIBUM
MOJIyM’sIM; TIPU 3MIIITYBaHHI 3 MOBITPSAM allE€TUIIEH MOKE BUOYXHYTH;

J noOyBaHHs alleTUIEHy Ta 30UpaHHs HOTO BUTICHEHHSIM BOAM (200 HAJl BOJOIO);

€a) CH=CH+H, —*-3 CH,=CH,

CH, =CH, + HOH —&>-, CH;s; - CH,OH
6) 3CH=CH — %%, CsHs (peaxuist M.J].3emiHCEKOr0)
CgHg + Cl, > CgHsCI + HCI
CsHsCl + 2Na + CICH; — CgHsCHs + 2NaCl (peaxkiiist Bropra-®irrira)
Ce¢HsCH; + Cl, — C¢HsCHLCI + HCI
CeHsCH,CI + NaOH — C¢HsCH,OH + NaCl
C.Hy — CH;0H
B) C-oH;
CﬁHﬁ — CﬁHjCl — CﬁHjCHE — CﬁHjCHgCl—?* CﬁHjCHgGH



