2023/24 yu. rog
Bceepoccuiickast 01MMIUAAA IIKOJbHUKOB 10 XUMHUU
MyHuIMNAJdbHbINA 3TaN (PelneHue)

11-i kiaace

3ananue 1

K 40 1 cMmecuH, cocTosiiei u3 a3oTa 1 aMmMuaka, go06aswim 20 J1 XJIOpOBOAOPO/Ia,
MOCJIe YEeTo IIOTHOCTh Ta30BOM CMeCH 1o Bo3AyXy craja paBHa 0,871. Berunucnure
00BEMHBIC JTOJIM Ta30B B HCXOIHOM CMECH.

Pemenne 3amanus Ne 1

Coaep:xaHue BepHOr0 0TBETA U YKA3aHUS K OLCHUBAHUIO baJjuibl
CocTaBieHO YpaBHEHUE PEAKIINU: 1 0asn
NH3 + HCl = NH4C|
Onpenenén coctaB KOHEYHOW ra30BOM CMECH M BBIYHCIICHA €€ 1 6ana

CpeaHsisi MOJIsipHas Macca:

M., = 0,871 - 29 = 25,259 (r/mo11B).

Cwmech coctouT u3 Ny (M = 28 r/mons) u NH; (M = 17 r/moib).
CnenmoBareabHO, aMMHaK B HCXOJHOM CMECH HAXOIWJICS B
n3opiTke. Eciim Ob1 B m30bITKe Haxomwics HCI, cpensss
MOJISIpHAsl Macca IpeBbIaia 28 1/MoJIb

IlycTh B HCXOTHOM CMECH: 2 fdas1a
VNH3:XJ'I,VN2:yJ'I.

Torna B KOHEYHOI ra30BOM cMecH (TI0 YpaBHEHUIO PEAKIIHH ):
V NH;=(x-20) 1,V N, =y 1.

Cucrema ypaBHEHHUN:

X+y=40
17(x-20)+28y _ 25959
x—20+y
x=25y=15
OOBEMHEIE JOJIH Ta30B: 1 6ann

o NH; = g — 0,625 (wmwm 62,5 %),
o Ny == = 0375 (wm 37,5 %)

Hrtoro 5 6as10B

3ananue 2

B pactBop cynwdara meau (Il) Ha HEKOTOpOE BpeMs MOMECTHIIA ITUHKOBYIO
mactuny. [locime Toro, Kak MJIacTUHY BBIHYJIM U3 PacTBOpPA, OKa3aloCh, YTO B
MOJIYYCHHOM PacTBOpPE TMpPH 00aBICHUHM U30BITKA PACTBOPA THUAPOKCHUIIA HATPHS
oOpasyercst 9,8 r ocanka, a ipu J00aBICHUH K TOMY € PacTBOPY CyJibdpuaa
amMmMmoHus — 29 r ocagka. Onpeaenute, HACKOJbKO U3MEHUIACh Macca IUIACTUHKU
MocJe TOro, Kak €€ BBIHYJIM M3 pacTBopa. Hamuimrte ypaBHEHHS MpPOTEKAOIIMX
peaKiuu.



Pemenue 3aganus Ne 2

ConeprkaHue BEPHOT0 0TBETA M YKA3aHHS K OIIEHUBAHUIO

Bbanabl

YpaBHEHUS peaKIUu:

(1) CuSQO,4 + Zn = Cu + ZnSO,

(2) CuSO,4 + 2NaOH = Cu(OH), + Na,S0O,

(3) ZnSO4 + 4NaOH = Na,[Zn(OH),] + Na,SO,
(4) CUSO4 + (NH4)QS =CuS + (NH4)ZSO4

(5) ZnSO4 + (NH,),S = ZnS + (NH,4),SO,

5 6aJu1oB (110 1
Oaty 3a
ypaBHEHUE
peaxiuu c
KO3 PUITUESHTAMH )

PacuéTel 110 ypaBHCHHIO peakiuu (2):
BBIUMCIIAM  KOJHYECTBO  BEIIECTBA, O0OpPa30BaBIICTOCS
Cu(OH), u m3pacxonoBanaoro CuSOy:

n Cu(OH), = 2 = 0,1 (momm);

10 ypaBHEHHIO (2):
n CuSO,=n Cu(OH), = 0,1 (mob)

1 0aaa

Pacuértel 1o ypaBHEHUAM peakuuii 4 u 5:
[To ypaBuenwuro (4):

n CuS =n CuSO,=0,1 (Mob),

m CuS=0,1-96 =9,6 (1).

[To ypaBHenuro (5):

mZnS=29-9,6 =194 (1),
nZns = 1;—;4 = 0,2 (MoJb),

n ZnSO, =n ZnS = 0,2 (mo1b)

1 6ann

H3meHeHnne MacChl INIACTUHKH:

1o ypaBHeHuto (1):

nZn =nCu =n ZnSO, = 0,2 (Mo7B),

M (TUTACTHHKH ) opeq = M (MITACTUHKH ),icx — MZN +MCU =
= M (TIACTUHKM ) ;e — 0,2 - 65+ 0,2 - 64 =

= M (TWIACTUHKM );ex — 0,2 (T).

OTtBeT: Macca IIaCTUHKYA YMeHbIIUTCS Ha 0,2 T

1 6aaa

HToro

8 0asL10B




3aganue 3

Hanummre ypaBHEHUs peakiui, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYILIECTBHUTD
ClIeIyIolre TPEeBpaIllCHHUS:

COOH

I
HzN—CIZ—H
CH:

NaOH(tB)

— A
tO

NaNOz HzSO4(KOHll)
— B —
HCI t°

l KMnO,/H"*

F

H,0 KMnO,

H H

[Ipn HammcanwyM ypaBHEHUH pPEAKIHMA HWCIOJB3YUTE CTPYKTYPHBIE (HOPMYJIBI

OpraHUYECKUX
IIPOJYKTHI.

BEIIIECTB,

yKa3bIBauTe

MNPpCUMYIICCTBCHHO

oOpa3yroiuecs

HazoBuTe HEU3BECTHRIEC BEIIECTBA A—F, MMPEaACTAaBJICHHBIC B LCIIOYKE.

Pemrenue 3aganus Ne 3

ConeprkaHue BEPHOTO 0TBETa M YKa3aHHUs K
OIICHUBAHMIO

Bbanabl

YpaBHEHUS peaKIUu:

Haspanus BemecTs:
A — 2-penmmdTunaMus, B-peHnmTuIaMuH,
B — 2-dbenunatanon, B-henunitanon;

C — ¢enmdTeH, CTUPOT,
D — 1-pennnsTanon (a-rugpoOKCUITUIOEH30M);

E — denunsTanoBas kucnota, peHMIyKCyCcHas KUCIIOTA,

F — 1-dbenunyTanon, arerodeHOH

6 6as10B (110 1
Oaity 3a
ypaBHEHUE
peaxIyu ¢
kod(urmenTamn)

3 6asa (o 0,5
Oajia 3a Ha3BaHHE
KaX70To
BEIIECTBA)

HTroro

9 oa/s10B




3ananmue 4

HewusBecTHblld anbAeruj, Maccol 7,2 T Harpeiad €O CMEChIO, MOJIYYEHHOW NpHU
nericTBuM u30bITKa miEnoun Ha 35,84 T G6pomuaa meau (I1). O6pa3oBaBmMiics 0caioK
OTQWIBTPOBAIN U BhIIEpkanu mpu 150 °C 10 mOCTOSIHHOM Macchl, KOTOpasi COCTaBHUJIA
11,84 r. Onpenenute BO3MOXHYIO CTPYKTYPHYIO (OpMYyIy aiblerujia U MNpeUIOKUTE

bopMyIbI TPEX €ro N30MEPOB.

Pemienue 3aganus Ne 4

Conepmaﬂne BEPHOI'0 0TBETA M YKA3aHUSI K OLICHUBAHUIO

Bbaniabl

CocraBiieHbl ypaBHEHUS PEAKIIMIA:

(1) CuBr; + 2NaOH => Cu(OH), + 2NaBr

(2) R-CHO + 2Cu(OH), => R-COOH + Cu,0 + 2H,0
(3) Cu(OH), => CuO + H,0

3 0as1a

n CuBr, = 3252;8: = 0,16 (moun).
ITo peakuuu (1):

n Cu(OH), = n CuBr, = 0,16 moib

1 6ann

[Ipeamnonoxum, 9T0 OCTATOK MOCIIC TPOKATMBAHUS COCTOUT TOJBKO
u3 Cu,0,

_ 11,84
torma N Cu,0 = Tor 0,082 (MoB).
DTOro OBITh HE MOXKET, T. K. IO YPaBHEHHUIO (2) TOKHO
obpazoBatbes 0,16/2 = 0,08 (MmoJb).

3naunt CU(OH), ObLT B3SIT B U30BITKE U MIPH BBIICPKUBAHUH
ocazxa mpu 150 °C o6pasosancs emé CuO

1 6aan

[Tycts N R-CHO = X Mo,

TOT/1a 1O peakiuu (2):

N CU(OH)xmpopear) = 2X Moitb, @ N CU,045p) = X MOJIb U
N Cu(OH)xoery = (0,16 — 2x) MoI1B;

o peakiuu (3):

n CuO = n Cu(OH),(eer) = (0,16 — 2x) MoB,

144x + (0,16 — 2x) - 80 = 11,84

X = 0,06 mob

2 0ay1a

M R-CHO = === 120 (r/mor),

M (R-) = 120 - 29 = 91(r/momb).

Papnkan CyHy, Torma 12x +y =91.

Tak kak X U y — 1IeJIbIC YUCIIa, TO PEIICHUE YPAaBHCHHMS:
x =7,y ="7. Paguxan C;H-

1 6aan

Anpnernn C;H,-CHO

1 6aan

Bo3moxHbIE H30MEPHI:
4
~.
(|:|) H

CH,CH o ﬁ_ CHs

3 0aia

OtBet: C;H;-CHO

Hrtoro

12 dans10B




3aganue 5

B T1péx ckiusHKkax 0e3 OSTUKETOK HAaXOASTCS pas3iMyHble BEUIECTBA,
OKpalIMBarONIMeE IU1aMs B XKENTHIN UBET. [Ipy B3auMoaeiicTBUM NEPBOrO BEIIECTBA
C COJISTHOUM KUCTIOTOM BhIJENsieTcs 2,24 11 ra3a (H. y.) C HEMIPUSITHBIM 3a1axoM, Mpu
MPOMYCKaHUH KOTOPOTO YEPE3 pacTBOP HUTpaTa CBUHIA BBINANAET OCATOK
yépHoro 1Berta. [Ipu npunmBanum pactBopa XJjiopuja 6apus K pacTBOPY TPETHETO
BEIIECTBA BhIMagaet 25,3 T xénroro ocanka. [Ipu npunueanum pactBopa XJopuja
Oapusi K pacTBOpy BTOpOH coyiM BbImagaeT 69,9 r Oenoro ocanka. Onpenenure,
KaKHe BEIECTBA U B KAKOM KOJIMYECTBE (110 Macce) HaXOAATCA B KaXKIOW CKIISIHKE.

[IpuBenuTe ypaBHEHUS ONMCAHHBIX PEAKIIUM.
Pemenune 3aganus Ne 5

Coaep:xaHue BEpPHOr0 0TBETA M YKA3aHHUS K OLIEHUBAHUIO bajibl

OrnpeneneHo coiepKUMoe MPoOUPOK: 2 6anna (o 0,5

katnoH Na' okpallMBaer miams B KETHIH [BET OaJia 3a BEpHOE

Ne 1 — Na,S oTpeJIeIeHHE

Ne 2 — Na,CrO, KaTHOHA H

Ne 3 - Na,SO, (bopmyrer
BEIIICCTB)

CocraBieHbl YpaBHEHUS PEAKITUI: 4 6asna (mo 1

1. Na,S + 2HCI = H,S + 2NaCl Oamty 3a

2. Pb(NO3), + H,S = PbS + 2HNO; ypaBHEHHUE

3. Na,CrO, + BaCl, = BaCrO, + 2NaCl peaKImu C

4. Na,SO, + BaCl, = BaSO, + 2NaCl KO3 DUITHCHTAMH )

BrrunciaeHo konanuecTBO (MO Macce) KaKIO0ro BEIleCTBa B
CKJISTHKE:

ITo ypaBuenuto (1):

n H,S = 2,24/22,4 = 0,1 (Mo),

n Na,S =n H,S = 0,1 (mon),

m Na,S=0,1-78=7,8 ().

ITo ypaBuenuro (3):

n BaCrO, = 25,3/253 = 0,1 (mo1p),

n Na,CrO, = n BaCrO, = 0,1 (mo11p),
m Na,CrO,=0,1 - 162 =16,2 (T).
[To ypaBHenuto (4):

n BaSO, = 69,9/233 = 0,3 (moub),

n Na,SO, = n BaSO, = 0,3 (mois),
m Na,SO4 =0,3 - 142 =42,6 (1)

3 6asua (o 1
Oary 3a Kaxaoe
BEIIIECTBO)

Hroro

9 d0aJL10B




3aganue 6
OcymiecTBHTE CIEAYIONINE B3aUMOICHCTBUS.

K pactBopy cynbdara amtoMuHus 100aBWIIM M30BITOK pacTBOpa THUAPOKCHA
HaTpus. B monydeHHBIM pacTBOp HEOOJBIIMMHU MOPIUSAMU MNPUIUIN COJISTHYIO
KHUCIIOTY. B 00pa3zoBaBiuiicss pacTBop J00OAaBUIIM pacTBOp KapOOHATa HATPHSI.

B otBere yKaxkuTe MNpU3HAKA COOTBETCTBYIOIIUX XUMHUYECKUX pEaKIUil.
[IpuBenuTe ypaBHEHUS pEaKIUii B MOJICKYJISPHOM U HOHHOM BHJIE.

Pemienne 3aganus Ne 6

Conepmaﬂne BEPHOI'0 0TBETA M YKA3aHHUSI K OLICHUBAHUIO Bbananl

(1) Aly(SO,); + 8NaOH = 3Na,SO, + 2Na[Al(OH),] 6 6as10B (110 1
AIP* + 40H = AI(OH), Oasty 3a

(2) Na[Al(OH),] + 4HCI = NaCl + AICl; + 4H,0 ypaBHeHHe
Al(OH), + 4H" = 4H,0 peaKIuu ¢

(3) 2 AICI; + 3N2,CO5 + 3H,0 = 2 Al(OH)s| +3CO, + 6 NaCl | o4 hriierranu)

2AIF" + 3CO5% + 3H,0 = 2 Al(OH)3| + 3CO,

[Ipu3Haky peakumii:
(1) oOpazoBanue ocajaka, KOTOPBIH B HM30BITKE MIEIOYH

2 6aaaa (mmo 0,5
OaJinia 3a BEpHBIN

pacTBOpsETCS; IPHU3HAK)
(2) wu3MeHeHuit HET;

(3) BBImazeHwue ocaaka M BBIACICHHE OCCIIBETHOTO rasa

Hroro 8 daJs10B

Bcero: 5+ 8+ 9+ 12+ 9 + 8 =51 o6a.




