2023 roxa

Bceepoccuiickasi 01MMIUAAA IIKOJbHUKOB 10 XUMHUU

MyHUIUNIAJbHBIN 3Tan (PenieHue)
10-# knacc

3aganmue 1

PaSIICJ'IeHI/IC CMCCH OKCHIOB aJIIOMHMHHA W IHHKA Ha HWHAWBUAYAJIBHBIC

COCANHCHU ITPOBOAUIIOCH I10 CJICI[YIOHICﬁ CXCMC.

CMech OKcHIOB Oblia CIUIaBiI€HA C M30BITKOM TBEPIOTO THAPOKCUIA HATPHS.
[Tony4yeHHsbli cIjlaB pacTBOpUIIM B BOjE, 3aTeM oOpabortamu 20%-HOW cepHoOM
kucioToi. K oGpazoBaBieMycsi pacTBOpy JA00aBUIM U30BITOK pacTBOpa aMMHaKa.
BrimaBmmit mpu 3ToM 0cafiok X OTIEIWIM. B OCTaBIIMICS aMMHAYHBIM PACTBOP
MNPOMYCTUJIM TOK CEpOBOJOPOAA, MpU OSTOM Bbiman ocagok Y. Hamwumwure
ypaBHEHHSI BceX peakiui, ompenenutre coctaB X u Y. IIpemnoxure crnocoObl
noyueHust u3 X u Y 0€3BOJIHOTO XJIOpHU/Ia aTIOMUHUS U METAUTMYECKOTO IIMHKA.

Pemienue 3aganns Ne 1

Na,ZnO, + 2 H,0 = Nay[Zn(OH),]

Obpabotka 20%-Hoi1 cepHOIi KHCITOTOM:
2 Na[AI(OH)4] + 4H,S0, = A|2(804)3 + Na,SO, + 8 H,O
Nag[Zn(OH)4] + 2H,S0,4 = ZnSO4 + Na,SO,4 + 4H,0

JloGaBneHre n30bITKa pacCTBOpAa aMMHAKA!
A|2(804)3 + 6NH3-H,0 = 2A|(OH)3 + 3(NH4)2804
ZnS0O,4 + 4NH3-H,0 = [Zn(NH3)4]SO4 + 4H,0

[Iponnyckanue cepoBogopoaa:
[Zn(NH3)4]SO4 + 2H,S=7nS + (NH4)2804 + (NH4)2S

[Tony4yenue 6€3BOAHOTO XJIOpUIA ATTFOMUHUSL:
2Al(OH);3 = Al,O5 + 3H,0
Al;,O3+ 3C +3Cl, = 2AICI; + 3CO

[Tonmy4yeHne METaUIMYECKOTO IIMHKA:
2ZnS + 30, = 2Zn0 + 2S0;
Zn0+C=2n+CO

Coaep:xaHue BEPHOr0 OTBETA M YKA3aHHUS K OLIEHUBAHUIO Baanbl
CnnasneHue: 13 6amnoB (10 1
Al,O3 + 2NaOHTts = 2NaAIlO, + H,0 Oaity 3a
Zn0O + 2NaOHrtB = Na,Zn0O; + H,0O ypaBHEHUE
PactBopenue B Bojie (B MPUCYTCTBUU HIEIOUH ): peakiuu ¢
NaAlO; + 2 H,0 = NaJAI(OH),] KoduimeHTamMn)

Al(OH); — ocanok X,

1 6ana (mo 0,5

ZnS — ocanok Y Oayua 3a
(opmyiy)
HUroro 14 6an10B




3aganue 2

CMech M30MEpHBIX AUXJIOPITAHOB HArpEIu CO CIUPTOBBIM PACTBOPOM HIEIOYH.
BoigenuBmumiicss ra3 mponycTWIM B aMMHUA4yHBIM PacTBOp OKcHaa cepedpa, Mpu
»ToM BbImano 9,6 r ocanka. [Ipu 00paboTke TaKoro »*e KOJUYeCTBAa HUCXOJAHOU
CMECH BOAHBIM PACTBOPOM IIEIOUYN MOJyYeHa CMECh, MPU JEHCTBUM HA KOTOPYIO
aMMHUa4YyHOT0 pacTBopa oKcuja cepedpa Boinasio 6,48 r ocanka. Onpenenure Maccy
HCXOJTHOM CMECH M MOJIbHYIO JOJ0 KaX/I0r0 KOMIIOHEHTA B HEH.

Penienue 3aganus Ne 2

Conepmaﬂne BEPHOI'0 0TBETA M YKA3aHUSI K OLICHUBAHUIO

Bbaniabl

Juxiyopatansr:
CH3CHC|2 J5! ClCHzCHzC'

1 6ann

YpaBHEHUS peaKLUil:

(1) CoH4Cly + 2KOH¢, => CoH, + 2KCI + 2H,0

(2) CICH.CH.CI + 2KOH¢, => C;H; + 2KCI + 2H,0

(3) CoH, + 2[Ag(NH3)2]OH => CzAgz + 2H,0 + 4NHj3;

(4) CICH,CH,CI + ZKOHBOHH => HOCH, — CH,OH+ 2KClI
(5) C2H4Cly + 2KOH,, 5 => CH3;CH=0 + 2KCI + H,0

(6) CH3CH=0 + 2[Ag(NH3),]JOH => 2Ag + CH3;COONH, +
H,O + 3NH3;

6 6as10B (110 1
Oaiy 3a
ypaBHECHHE
peakiuu ¢
ko3 dunreHTamu)

N CoAs = 2= = 0,04 (o),
nAg = % = 0,06 (MoJB)

1 6aan

[To ypaBHeHHSIM 1-3:

No6m C2H4C|2 =N C2H2 =N CzAgz = 0,04 (MOJ'IB).
Macca nucxXoaHOU CMECH TUXJIOPITAHOB:

Moo = 0,04 - 99 = 3,96 (1)

1 6aan

ITo ypaBHeHusM 4—6:
N CoHClo = N CHaCH=0 = %4 n Ag = 22 = 0,03 (vorm),
n CICH,CH,CI = 0,04 — 0,03 = 0,01 (mMo:15)

1 6aan

x CoH4Cl; = 0,03/0,04 - 100 % = 75 %,

x CICH,CH,CI =0,01/0,04 - 100 % = 25 %.

OTBET: Myg = 3,96 T, x CoH4Cl, =75 %, x CICH,CH,CI =
25 %

1 6aan

HToro

11 6a10B

3axanue 3

[Ipy okuCICHMM CMECH JBYX HM30MEpPHBIX apOMAaTHUYECKHX YTJIEBOIAOPOIOB
pacTBOpOM TIEpMaHTaHaTa Kajiusl B MPUCYTCTBUU CEPHOU KHUCIOTHI 00pa30BajoCh
11,2 1 COz (1. y.), 24,4 r OeH30MHON KHUCIOTHI U 16,6 T TepedTaneBoil (OeH30JI-

1,4-nukapOOHOBOM ) KUCIIOTHI.

1. YcranoBute CTPOCHUC UCXOIHBIX YTJICBOAOPOJI0B 1 pacch/ITaﬁTe HnX MAacCChbl B

UCXOJIHOM CMECH.

2. Hanummre YPaBHCHUA OKUCIINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.




Pemienne 3aganusa Ne 3

Conep:kaHue BEPHOT0 0TBETA H YKa3aHHUS K OLIEHMBAHUIO Bbajuibl
n(COy) =11,2:22,4=0,5 (Momb), 1,5 6anna
n (CgHsCOOH) = 24,4 : 122 = 0,2 (moub),

n (C¢Hs (COOH),) = 16,6 : 166 = 0,1 (moJ1b)

0,2 monb  H2SOq4, 0,2 Moub 0,2+(n-7) Mo 1 6asL
KMnQOyg4
CnHzne =======> CsHsCOOH + (n-7) CO2
1 monb 1 monb (n-7) monn
0,1 Mo H2SO4, 0,1 momab 0,1-(n-8) mob 1 0aJ11
KMnO4
CnHzne =======» CeH4(COOH). + (n-8)CO:2
1 MoJ1b 1 mMoub (n-8) Mo
0,2-(n-7)+0,1-(n-8)=0,5 1,5 6aia
0,2n-14+0,An-0,8=0,5
0,3n=2,7
n=9
CoH12

M (CgH12) = 120 r/mo11b
5(CoHs)CH(CH), + 18KMnO4 + 27H,504 => 5 CeHsCOOH + | 2 6amna (1o |
10CO; + 18MnS0O4 + 9K,SO4 + 42H,0 Oamry 3a
Kaxxaoc€
5CH3(CgH4)C2Hs + 18KMNO4 + 27H,S0,4 => 5CgH4(COOH);, + YpaBHEHHUE)
5CO; + 18MnS0O, + 9K,S0O,4 + 42H,0

m (CsHsCH(CHs3)2) = 120 - 0,2 =24 (1) 1 6ana

m (CH3(C6H4)C2H5) =120-0,1 =12 (F)

Hroro 8 0aJi10B
3aganue 4

Hanummre ypaBHEHHS! peakiyid, C MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
CJIEIyIOLIUE IPEBPAILICHUS

NaOHcn Bro, Box, KOH cn H-20, Ha, Ni, t°
u30 Hg*
CH:Br(CH)3sCH2Br ===> X; ====> X, === X3 ==> Xa ==> X5

[Ipn HamucaHWM ypaBHEHHUH peakIuid HUCIOIb3YHTE CTPYKTYpHBIE (POPMYJIBI
OpPraHUYeCKUX  BEIIECTB, YKa3blBaliTe MPEUMYIIECTBEHHO  OOpa3yroluecs
MIPOYKTHI.

Ha3zoBure Bce oprannyeckue BeecTBa, IPeACTaBICHHbIC B LIEIIOYKE.



Pemenue 3aganus Ne 4

Conep:kaHue BEPHOT0 0TBETA M YKA3aHHSI K OIleHUBAHUIO Banisl

YpaBHEHUS pEaKIU: 5 6asutoB (110 1

1) CH2Br(CHz)sCHzBr + 2NaOHcn => CH,=CH-CH,-CH=CH, + Oaimry 3a

2NaBr + 2 H20 YpaBHEHHE

2) CH=CH-CH2-CH=CH; + 2 Brz => CH2BrCHBr-CH2-CHBrCH2Br peaKkium ¢

3) CH2BrCHBr-CHz-CHBICH2Br + 4KOHc, => CH=C-CH>-C=CH + | koapurpienTamu)

4KBr + 4H,0

4) CH=C-CH,-C=CH + 2H,0 => CH3-CO-CH,-CO-CH3s

5) CH3-CO-CH,-CO-CHs + Hz => CH3-CH(OH)-CH2-CH(OH)-CHs

Ha3Banwus BemecTs: 3 6aaua (mo 0,5

CH2Br(CH2)sCH2Br — 1,5-mu6pomnieHTan OaJina 3a Ha3BaHUE

X, —nedraaueH-1,4 KaKI0T0

X2—1,2,4,5 - TeTpabpoMIIeHTaH BEIIICCTBA)

X3—nedtaguud — 1,4

X4 — nmeHTaHauoH — 2,4

X5 — neHTaHIn0I-2,4

Hroro 8 6ay10B
3ananme 5

[Tpu o6padotke 17,4 r cmecu mMenu, *xene3a U aJlOMUHHS KOHLIEHTPUPOBAHHOM
a30THOM KHUCIOTOW BbLAETWIOCHh 4,48 11 ra3za, a mpu OEUCTBUM HA Ty JKE€ CMECH
COJISTHOM KucimoToi — 8,96 11 raza (H. y.). Onpenenure NpoleHTHBIN COCTaB cMeCH

MCTAaJIJIOB.

Penienue 3aganusa Ne 5

Conep:kaHue BEPHOr0 0TBETA M YKA3aHNUS K OLICHUBAHUIO banbl
YpaBHEHUSI BO3MOKHBIX PEAKLIAM: 3 ban1a
Cu + 4HNO3 = CU(NOg)z + 2NO, + 2H,0 (peaKuI/m 1),
2Al + 6HCI = 2AICl; + 3H; (peaxrust 2),

Fe + 2HCI = FeCl; + H; (peakuus 3)
[TpoBeném pacu€Tsl MO YpaBHEHUIO peakuuu 1. 2 bana

Bbluucianm KoMyecTBO BELIECTBA raza, 00pa30BaBILEroCs B
peakuum 1:

n(NOy) =022 = =220,2 (vorm)

KonunyecTBo BeniecTBa 1 MacCy MeJiM, BCTYIIUBIIEH B PEAKIIAIO
1:

n (Cu) =% n(NOy) =" -0,2=0,1 (mMoJb),

m(Cu)=10,1 - 64 =64 ().

Macca cmecH Kejie3a U aTFOMHUHUS COCTaBIISICT:
m(Fe+Al)=17,4-6,4=11 (1)

44,8




[IpoBeaém pacu€Tel Mo ypaBHEHUSIM peakiui 2 u 3 (rasbl). 2 0aju1a
Bprarcnum KOJIMYecTBO BEIIECTBA ra3a BOAOPO/a,
BBIJICTIMBIIIETOCS B PE3YJIbTATE ABYX PEAKIIHA:
_VOH2) _ 896 _
n(Hy) = v 224 0,4 (Moub).
[Mpumem N(H2) 2 peaxims = X MOJIb, Torma N(H2) 3 pearuns = (0,4 — X)
MOJTb.
Oo6o3nagum: m (Al)=yr,am (Fe) =z (1).
Torma o ypasaenwuro 2: m (Al) = 54x/3 = 18x ().
ITo ypaBHenwmro 3: m (Fe) =56 - (0,4 — X) = 22,4 — 56X (1).
18x + (22,4 —56x) =11,
x=0,3 (MOHB) n(HZ) 2 peakuust
N(H2) 3 peans = (0,4 —x) = 0,4 - 0,3 =0,1 (Mo1B)
[TpoBeném pacu€Tsl 0 ypaBHEHUSIM peakiuii 2 u 3 (MeTasuibl). 1 6ann
Brruucinm konuyecTBa BeIIecTBa U MacCy KaKJI0T0 MeTalia B
CMECH.
[To ypaBHEHMIO peakiuu 2:
n(Al) =2/3n(Hz)=2/3-0,3=0,2 (Monb),
m (Al) =0,2-27=5,4 ().
I1o ypaBHeHHIO peakuuu 3:
n(Fe) =n(Hy) = 0,1 (Momb),
m (Fe)=0,1-56=5,6 (1)
Bbuucinm MaccoByro 1010 KaKJ0TO METaJlIa B CMECH: 1 6ana
® (Cu) = 22— 100 % = 2= 100 % = 36,8 %
o (Al) = 2100 % = == - 100 % = 31,0 %
o (Fe) = =2 100 % = == - 100 % = 32,2 %
Otser: ® (CU) = 36,8 %, ® (Al) = 31,0 %, ® (Fe) = 32,2 %
Hroro 9 6as10B

3ananue 6 (peaJIbHbIM IKCIIEPUMEHT)

B Tpéx mpoHyMepoBaHHBIX TPOOMPKAX HAXOASTCS pacTBOPBI HUTpaTa cepedpa,
HUTpaTa UWHKAa U HuTpaTa MarHusa. C MOMOILBI OJHOTO pearcHTa OINpEeNeuTe,
KaKoe BEHIECTBO HAaXOAUTCS B KaXJIO0HW NpoOupKe. YKaxXuTe NpU3HAKU, I10
KoTopbIM Bbl mpoBenu wuaentudukauuto. [lpuBenure ypaBHEHUs peakuuid B

MOJIEKYJIIPHOM M COKPAIIEHHOM MOHHOM BHJIE.




Pemenue 3aganus Ne 6

CopnepxaHue BEPHOT0 0TBETA U YKA3aHUA K OIICHUBAHHUIO Bbanabl
Br16op pearenra: KOH 1 6ama (o
0,25 0ama 3a
BBIOOD
[Ipu3Haku peakuu peareHra u
Bemectpa AgNO; Mg(NOs3), Zn(NO3); KaXKJIBIN
KOH BLInaI[a;T ocagokK BLInanaZT Oeblit BLIHaILa-e'-T Oeblit 1p I/I3HaK)
Oyporo 1BeTa 0CaIoK 0CaJI0K, KOTOPBIiH
pacTBopsieTCs B
HM30BITKE IIET0YU
BemecTBa B npoOupkax onpeaesieHbl BEPHO 3 6asia
YpaBHEHUS peaKIUil: 4 6asa (1o
1) Zn(NOs3),; + 2KOH = Zn(OH); + 2KNOs3 0,5 6anna 3a
Zn* + 20H = Zn(OH), MOJIEKYJISPHOE
2) Zn(OH), + 2NaOH = Na; [Zn(OH)4] u
Zn(OH), + 20H" = [Zn(OH)4)* COKpAIIEHHOE
3) Mg(NOs), + 2KOH = Mg(OH), + 2KNO3 MOHHOE
Mg?* + 20H" = Mg(OH), ypaBHEHUE)
4) 2AgNO; + 2KOH = Ag,0! + 2KNO3 + H,0O
2Ag* + 20H = Ag,Ol + H,0
Hroro 8 0as10B

HUroro: 14 + 11 + 8 + 8 + 9 + 8 = 58 ga.ri10B.




