Po3B’s13kH 3aB1aHb .
III erany Bceykpaincbkoi yuHiBebKoI otimmiagu 3 XIMII
2024-2025 HaBYAJBLHOI0 POKY

9 kaac _
TEOPETUYHUU TYP
3aBaanu 1. Tectu
1.5, T
2.A,b
3.B, T, /1
4.A,T, 1
3aBaannsg 2.
Po3se ’sa3xu
2.1. Fe(NO3); + 3NaOH — Fe(OH)3] + 3NaNO; A — Fe(OH)s|; B — NaNO,
2Fe(OH)s| = Fe,0s + 3H,0 B - Fe,0s
Fe,0s + 3H, — 2Fe + 3H,0 - Fe

2.2. Fe,03 + 3H, — 2Fe + 3H,0
Fedt e, Fe®| 2 — OKHCHHUK, BiTHOBICHHS

H,Y — =, 2H" | 3 — BiTHOBHUK, OKUCHEHHS
2.3. 2Fe + 3Cl, — FeCl; I — FeCls
(Fe) = 6,721 — 012
e = 56r/Monb MO

2n(Fe) = 3n(Cl,) = n(Cl,) = 0,18 moub
V(CIy) = 0,18 moms - 22,4 n/monb = 4,032 11

3aBaanusa 3.

Po3e 30k
n(NaZ 504)

3.1. 3a dopmymoro C(Na,S0,) = r—
po3unHi: N(Na;SO,4) = C(NazSOy)-V(p-ny) = 2 moaw/n - 0,4 1= 0,8 Mob
m(Na2804) = n(NaZSO4) : M(N32804) = 0,8 moab - 142 r/mone = 113,6 T
3.2. 1. O6uncm0eMO KUJIbKICTh PEUOBUHU HATPiH Cynb(dary, 1m0 MICTUTHCS B PO3UYHUHI:
M(p-uy) = 2000 mi - 1,14 r/ma1=2280r
m(Na,SO,) =2280r-0,15=342r

342 T
n(NaZSO4) = m = 2,41 mosb

2. OOUUCITIOEMO MacCy KPUCTAJIOTIAPATY, IO MOTPIOHA JJIsl TPUTOTYBAHHS PO3UUHY:
N(Na;SO4) : N(Na;SO4-10H,0) = 1:1 = n(Na;SO4-10H,0) = 2,41 monb
m(Na;SO4 - 10H20) = 2,41 monb - 322 r/mMonb =776 T
3. O6GuHCII0EMO Macy BOJIH, IO MOTPIOHA JJIs1 MPUTOTYBAHHS PO3UMHY:
m(H20) = m(p-ay) — m(NaxSO, - 10H,0) =2280r— 776 r = 1504 1.
3.3. Na,SO4 + 10H,0 — Na,SO4-10H,0
M(Na,;SO,) = 142 r/monb; M(Na;SO4-10H,0) = 322 r/moib
3 yMOBH 3a1a4i MOXHA 3po0uTH BUCHOBOK, o 1pu 80 °C Na,SO,, macoro 28,3 r MiCTUTECA
128,3 r pozuuny. Omxe B 1026,4 T po3unny Mictutbes 226,4 t coni 1 800 r Boau.
3 piBHAHHS peakiiii BUIHO, IO JJIsI YTBOPEHHS KpUCariapaTy Macorw X I' MOTpiOHO
Na,SO,4 macoro y 1 i Boga macoro 180y/142 = 1,27y r. YV po3unHi 3amumuThest Na;SOy

O0YUCIMMO KUIBKICTh PEYOBUHHU COJI B



macoro (226,4 — y) r 1 Boga macoro (800 — 1,27y) r. 3 ypaxyBaHHSIM PO3UYUHHOCTI
Na,SO4 npu 10 °C omeprxumo:
VY 100 r H20 po3uunsierbest 9 r NapSOq
VY (800 — 1,27y) r H20 po3uunsietses (226,4 —y) r NaSO4
Cknanaemo piBastHHs 9(180 — 1,27y) = 100(226,4 — y)
y=1743

OTxe Maca KpUCTaJIoTiApaTy, 0 YTBOPIOETHCS 3a PEaKIIi€l0 CKIAIAE:
x=1743-322/142=3953r

3aBaanns 4.
Po3zs’s30k
4.1. 1.0649uciIoeMO MOJIEKYJIIPHY Macy rasy, 10 YTBOPIOETHCS i Yac MpOKapIOBAHHS:
M(razy) = D(Hz) - M(H2) =22 - 2 r/monb = 44 r/Mo0J1b
OpnHa 3 MOXKIIMBUX 1 peaJibHUX TIMOTE3, 1O Ta3 — 1e Byriekucauit ra3 COz, OTKe B
CYMIIlll € IUHK KapOOHaT.

ZnCO; =5 ZnO + CO,1 ()

4.2. Tlpocta pe4oBHHAa A >KOBTOTO KOJIBOPY — II€ CipKa S, MI0 MOXE yYTBOPUTHCS TPHU
B3a€MO/IIi KaJiiii IepMaHraHaTy 3 CyJab()ypOBMICHOK PEYOBUHOIO 1 CTYITIHb OKUCHEHHS
Cynsdypy Mae OyTu mMeHIe Hyasl. TaKuM YMHOM, 11€ HalOUIbIIl IMOBIPHO — T1APOTeH
cyibdin (H2S).

ZnS + 2HCI — ZnCl; + H,St (1)
2KMnQO, + 5H,S + 6HC1 — 2KC1 + 2MnCl, + 5S| + 8H,0 (I10)

4.3. Bu3HayaeMo CKJIaJJOBI KOMITIOHEHTH ITUHKOBO1 PY/IH 1 1X KUIBKICTb.

ZnC0; 5 Zno + CO,1

m(CO 2,184r
n(C0,) = n(ZnCo,) = (€0,) _

M(CO,)  44r/monb
OO04YHCITIOEMO KUIBKICTh PEUOBUHHU CIPKH:
S m(S) 2,39 0.075
n(s) = M(S) 32r/monp 75 mMotb
ZnS + 2HCI — ZnCl, + H,S1 (II)
2KMnO; + 5H,S + 6HCI — 2KCl + 2MnCl; + 5S| + 8H,0 (11T)
3a piBHsHHAM XiMiuHuX peakuiil (II) 1 (II1) Bu3Ha4aeMo KUIBKICTh IIUHK CYIb(iTy:
3a piBusausaM (I11): n(S) = n(H,S) = 0,075 momnn
3a piBastaEaM peakiii (I11): n(H2S) = n(ZnS) = 0,075 monb
OO0umCITI0EMO Macy 1 KUTbKICTh pedoBuHU SiO;:
m(SiO,) = m(pyau) — m(ZnCO3) — m(ZnS) = 15r— 0,05-125-0,075-97=1,5r
. m(si0y) 15T
n(Sio,) = M0, — 50 mom 0,025 mosib
Cxanan pyau: N(ZnCOs3) : n(ZnS) : n(Si0;) =0,05:0,075:0,025=2:3:1
2ZnCO;3 - 3ZnS - Si0;
xun —108 xJx
4.4, S+ H, —» H,S AH°=-20,9x/I>x/M01b
22401 20,9 xJIx
22,41 - —108k/x

V(HeS) = —Zugigpe = 1158

= 0,05 mosb



https://chemequations.com/ru/?s=KMnO4+%2B+HCl+%2B+H2S+%3D+KCl+%2B+MnCl2+%2B+S+%2B+H2O
https://chemequations.com/ru/?s=KMnO4+%2B+HCl+%2B+H2S+%3D+KCl+%2B+MnCl2+%2B+S+%2B+H2O

3aBnanns 5.
Pos3ses’s30x
5.1. Yci KOMIOHEHTH CyMIII HalleXKaTh JI0 KJIacy BYIJICBOIHIB:
CH3 — CH3 — Hacu4eHuUil BYTJIEBOJAECHb, AJIKaH
CH; = CH; — HeHacu4YeHHi1 BYIJIEBOJICHb, AJIKCH
CH3 — CH = CH; — HeHacu4YeHU BYTJIEBOJECHb, AJIKCH
5.2. Peakiiist ropiHHA XapaKTepHa JIJIs BCiX BYTJIEBO/IHIB:

2C,Hg + 70, — 4CO, + 6H,O (I)
CoHs+ 30, — 2C0O5 + 2H,0 (H)
2CsHg + 90, — 6CO, + 6H,0 (I1T)

Peaxiiist mpueiHaHHS OpOMY XapaKTepHa JIMIIIE JIJIsl HCHACUUCHHUX BYTJICBO/IHIB:
C,H4 + Bro — C,H4BI (IV)

CsHg + Br, — C3HgBro (V)
5.3. 1. OGuHCTI0EMO KUTBKICTh CYMIIII BYTJIEBOIHIB:
22401
Tl(CYM.) = m =1 Mmo1b
M(cym.) = M(H)-D(H;) = 2:16,5 = 33 r/moub
n(cym.) = moym) __792r 2,4 moitb

M(cym.) "~ 33 r/MoJib
2. OGUHCITIOEMO KITBKICTh OpOMY:
m(Br;) = m(p-ny Bry)-w(Br;) =960r-0,1=96r

__ m(Bry) _ 96T
n(BTZ) - M(B13) 160 r/MoJib

3a piBusuuamu peakii (1V) 1 (V) — n(Br) = n(ayikenis) = 0,6 MoJIb,
toi N(CzHs) = 0,4 moJtb
3. lpumyctumo, mo 1 Mok BUXiAHOT cyMillti MiCTHTh X MOJib CoHa,
toail C3Hs — (0,6 — x) momab 1 Co;Hg — 0,4 Moib:
m(C2H4) = M(C2H4) : n(C2H4) =28Xr
m(C3Hs) = M(CsHg) - n(C3He) = 42(0,6 —x) T
m(CzHs) = M(CzHg) - n(C2Hg) =30 - 0,4=12T1
Cknanaemo piBastHHS: 28x +42(0,6 — x) + 12 = 33
28x + 25,2 -42x + 12 =33
~14x=-42
x = 0,3 mosb — N(C,Hy)
n(CsHg) = 0,6 — 0,3 = 0,3 Mob
n(CzHg) = 0,4 moub
4. O0UYUCITIOEMO BMICT KOKHOTO ra3y B CyMilIl KUIBKICTIO 2,4 MOJIb:
n(C,H.) = 2,4 mois - 0,3 moab = 0,72 Moib
n(CsHs) = 2,4 mos - 0,3 moab = 0,72 Mo
n(C,Hs) = 2,4 mois - 0,4 Mmoab = 0,96 Mo
3a pIBHAHHSIMM peaxliiil TOPIHHS BYIJIEBOJHIB OOUUCITIOEMO KUTBKOCTI PEYOBHH KHCHIO,
HEOOX1/1H1 /U1 IXHBOTO CIaJIOBaHHS:

= 0,6 moib

2CoHg + 70, — 4CO, + 6H,0 (I)
CoHs+ 30, — 2C0O5 + 2H,0 (H)
2C3Hg + 90, — 6CO, + 6H,0O (HI)

3a piBusaHAM (1): N(O2) = 7/2n(C,Hg) = 7/2 - 0,96 = 3,36 momb

3a piBusaHAM (I1): n(O2) = 3n(C2Hs) =3 - 0,72 = 2,16 mMoutb

3a piusuuaM (I11): n(O,) = 9/2n(CsHg) = 9/2 - 0,72 = 3,24 mounb

OTxe, 111 CAOBaHHS BYIJIEBOAHIB MOTP1OHO: 2,16 + 3,36 + 3,24 = 8,76 monb O
1. V(O2) =n(0y) - Vi = 8,76 moutb - 22,4 i/monb = 196,2 1



V(0,) 196,21

|74 L) = = = 934
(mow.) =20, = 0,21 g







