O0Js1acTHOM Tan OJIMMNIHAABI IIKOJIbHHKOB
M0 XUMHUH
2021 -2022 y4eOHBII IO
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3ananue 8.1 (Makcumym 10 6a710B)
Bam npenioxxeHsl 3aaHus ¢ BBIOOPOM OTBETa (B Ka)KJIOM 33JaHUU TOJBKO OJUH MPABUIbHBIN
0TBeT). BriOepute BepHbIil OTBET U BHECUTE B TaOJINLLY

1. Haumenb1nii paguyc UMEET aToM
1) S 2) Cl 3) Al 4)pP

2. OIMHAKOBOE YKCJIO 3JIEKTPOHOB BO BHEITHEM 3JIEKTPOHHOM CJIO€ HMEIOT aTOMBI
1) SuCr
2) SiuS
3) SeuTe
4) Cl uN

3. B KakoM psijly XUMHUYECKUX DJIEMEHTOB YCHIIMBAIOTCS METATHUECKUE CBOMCTBA
COOTBETCTBYIOIIMX UM MPOCTHIX BEUIECTB?
1) Gapuit — CTpOHLUI — KaJbIHH
2) XpoM — Mapraser — eye3o
3) pybuaunii — 1e3uii — GpaHiHii
4) pyOuauii — Kaluii — HaTpUii

4. HanGomnpuryto cTeneHb OKUCICHUS XJI0p UMEET B COSAMHEHUU

1) HCIO; 2) NaClO, 3) NaClo 4) NaClo;

5. KaKOﬁ N3 OKCHUIOB Ha IMPAKTUKE MOKHO BOCCTAaHOBHUTD BO,[[OpO)IOM?
1) Na,O 2) BaO 3) SOs 4) Cuo

6. Cymma k03¢ punineHToB B ypaBHEHUH PEaKIMU, CXeMa KOTOPOi
PCls + KOH — KCI + K3PO4 + H20, paBHa

1) 19 2) 18 3) 17 4) 15

7. B xaKkoii IBET OKPACHUTCSI HHIUKATOP JAKMYC B paCTBOPE, MOJTYYCHHOM MIPH
B3aumozeiicTeuu 8§ r HCl u 5 r NaOH?
1) cunwmii
2) KpacHbII
3) ¢uoneroBkIii
4) OeClBETHBIH

8. Okcup yrirepoga (IV) MoxeT B3auMOJIeHCTBOBATH C
1) oxcun cepsi (VI)
2) a30THas KHUCJIOTa
3) oxkcun yriepona (I1)

4) TUAPOKCH[ JTUTHS

9. BriOepuTe XMMHUYECKHIA MPOIecC, KOTOPBINA PU CTaHIAPTHBIX YCIOBUSAX HA BO3/yXe



HE CONIPOBOKAACTCH BbIACICHUEM TCIIJIA U CBCTA.

1) 4P +50; = 2P,0s
2) 4P +5Cl, = 4PCls
3) 2K + 2H,0 = 2KOH + H
4) Mg+ 2HCI = MgCl, + H2

1)1 2)2 3)3 4) 4

10. Macca ocazika, 00pa30BaBIIeTOCs MPU B3aUMOJICHCTBUH U30BITKA pAaCTBOpPA HUTpaTa Gapus co
100 r 17,75%-n0r0 pacTBopa cynbdara HATpUs, paBHA

1) 58,25 r 2)29,125 T 3) 14,56 T 4)7.28 1

3ananue 8.1 (makcumym 10 6as10B)
Pacnipenenenne 6ayioB: 3a KaX/1blil IpaBUJIbHBINA OTBET CTABUTCS 110 OJHOMY Oasuty.

Ne 1 2 3 4 5 6 7 8 9 10
BOIIpOCa
OTBET 2 3 3 2 4 1 2 4 4 2

3anganmue 8.2. (makcumyMm — 13 6a/10B)

N3BecTHO, uTO MeTai1 Me B 19 Beke cuMTasicsl IparolieHHbIM, & CErOJIHS UMEET IIUPOKOe
pacmpocTpaHeHHe B TeXHHUKE. PaHee ATOT MeTall MCIOJIB30BAJICS ISl MPOM3BOJICTBA KYXOHHOM
nocynbl. OJHAKO B HACTOsIIEEe BpeMsi KyXOHHas IMOCYyJa M3 3TOr0 METajula HE PEKOMEHIYeTCs K
WCIIOIB30BaHUI0. DTO CBSI3aHO C TEM, YTO KAaTHOHBI 3TOT0 METajlia, KOTOpbIe OOpa3yroTcs MpHU
KOHTAaKTe C MUIIEH, HETaTUBHO BIUSIOT Ha HEPBHYIO CUCTEMY 4YeloBeKa (yXYALIEHUE MaMATH) U
apyrue cucreMsl opranusma. Ilepen Bamu cxema npeBpallieHnid ¢ y4acTHEM COEAMHEHUMN JTaHHOTO
Metasuta. Coequnenue A coaepxut 20,22% meramna Me, coequnenue C coaepxut 22,88% meraiia
Me. ITonyuenue n3 A Meramia Me MpoBOAUTCS MPH BHICOKOHM TeMIEpaType B paciijiaBax.

1. C nomouipto pacyeToB onpenenute metan Me u coenunenust A, B u C. Jlaiite Ha3BaHus
COEIUHEHUSIM.
2. Hanummure ypaBHEeHHS BCeX peakUUid, IPUBEACHHBIX HA CXEME.
HCI
NaOH NaOH

Me+Cl, ——3»= A —3» B —3» C
\ K, t°C | + CO, |

Kpurepun oneHuBanus

ConeprxaHnie MpaBUIILHOTO OTBETA bann
1.Coequnenne A — MeCly, ecim w(Me) = 0,2022, 3 bamta
cepoBatensHo W(CI) =0,7978 Ecnu bopmya
M(MeCly) = 35,5-x/0,7978 = 44,5x BeIleCTBA A TpUBE/ICHA




[ToncraBnsiem 1, 2, 3 Bmecto X W ompeAessieM, 4TO
YCIIOBUIO 33JIa4H YIOBJICTBOPSET 3HAUCHUE X=3
M(MeCl3) =44,5-3=133,5

M(Me) = 27 r/moinb, Me — antoMuHuit

A — AICl3

0e3 BplUHciaeHM — 1
0aJL

2.0mpenenensl  BemectBa B uw C W mpuBeAeHBI
MOJITBEPIKAAIOIINE PACUCTHI

B —Al(OH)3 — ruapokcu1 amfoMUHUS

C - Na[Al(OH)4] - terparmapokcoaarOMHHAT HATPHS,
rae W(AIl) =27/118 = 10,2288 (22,88%), uTo coBmajaaer ¢
YCIIOBHEM 3a/1a41

Ornpezenienre BEIIECTB
— 2 bamna

Pacuet — 1 Gamn
Haspanusa Bemects — 1
Oain

IIpuBeneHb! ypaBHEHMs peakuui
(1) 2Al + 3Cl2 = 2AICl3
(2) AICI3 + 3NaOH = Al(OH)s + 3NaCl
(3) Al(OH)3 + NaOH = Na[Al(OH)4]
(4) Na[AI(OH)4] + 4HCI = NaCl + AIClz + 4H20
(5) Na[AI(OH)4] + CO2 = Al(OH)3 + NaHCOs3
(6) AICI3 + 3K = 3KCI + Al

CILIaBJICHUE

6 6aIoB
ITo 1 Gamny 3a kaxmoe
ypaBHCHHUE

NTOI'O

13 6ass10B

3aganue 8.3. (makcumym — 13 6asiioB)

Oneym - 310 pactBop cepHoro anruapuna SOz B 100%-i1 cepHoii kuciore. Oneym
MPEJCTaBISACT COOOM BS3KYIO MACIISTHUCTYIO OCCIIBETHYIO KHIKOCTh HIIU JIETKOIUTABKHE KPUCTAJLIBL.

IIpu pa3zOaBieHUM oJeymMa BOJAOH TMOJy4YalOT pacTBOPbl CEPHOM KHUCIOTHI HEOOXOAMMOMN
KOHIIEHTpPALUH.
1. PaccunTaTh MpOIEHTHBIH cOCTaB OJeyMa, B KOTOPOM KOJIMYECTBO aTOMOB CEPhl OTHOCHTCS K
KOJINYECTBY aTOMOB KHCIIOpoJia, kKak 3/11.
2. CKoJIbKO BOJIBI HYXKHO 100aBUTh K 200 T 1aHHOTO ojieyMa, YTOOBI MOay4yuTh 96% pactBop
CEpHON KUCIIOTHI.
Kpurepun oneHuBanus
Ne ConeprkaHue oTBeTa bans
/1
1 | OnpeneneHo OTHOIIEHHE KOJUYECTBA CEPHOTO aHTHAPUJIA K KOJTUIECTBY 4 6anna
CEpPHOM KUCJIOTBI
[Tycts N(SO3) = X, N(H2S04) =y, cienoBarenbHoO,
n(S)=x+y,n(0)=3x+4y
(x+y)/(3x +4y) =3/11
Pemras nanHoe ypaBHEHME, TOTy4aeM
y =2X
2 Paccuntana maccoBas 10J1sl CEpHOTO aHTHAPH]IA 2 Gamna
M(SOs3) = 80 r/momnb, cienoBatensHo, M(SO3) = 80x
M(H2SOs4) = 98 r/mous, ciemoBarensro, M(H2S04) = 98y = 196x
Moneyma = 196x + 80x = 276x
®(S03) = 80x/276x = 0,29 (29%)
3 | B200r oneyma m(SO3) =58 r, m(H2S04) =142 1 1 Gann
4 | HanucaHo ypaBHEHME pEAKLIUU U IPOBEIEHBI pacUeThI 3 bamna
SO3 + H20 = H2SOq4
n(H2S04) = n(SO3) = 58/80 = 0,725 monb
M(H2S04)uo yp-o = 0,725- 98 = 71,05 ¢




m (HZO) 1o yp-1o = 0,725-18=13,05r
5 | Paccunrana macca BoibI B moxydeHHOM 96% pactBope H2SO4 2 Gamna
M(H2S04)o6mas = 142 +71,05 = 213,05 ¢
Mp-p(H2S04) =213,05/0,96 = 221,93 ¢

M(H20)us3 p-pa = 221,93 — 213,05 =8,88

6 | Paccumrana obmias Mmacca BOJbI, HEOOXOAUMAs JIJIsl JOOABJICHUS K OJICYMY 1 Gamn
m (HZO)OGLLLaﬂ = m(HZO) 10 yp-10 + m(HZO)ug p-pa — 13,05 + 8,88 = 21,93 r
HUTOI'O 13 6ass10B

Buumanue! 3aoaua morxcem ovimo pewena pazuvimu cnocooamu. He cnedyem cnuscamsp
OUEHKY, eclu 3a0a4a peuieHa OPUSUHAIbHBIM CHOCOOOM.

3ananue 8.4. (makcumym 11 6annoB)
[Tpy npoxaluBaHUM NOPLMU CMECH KapOOHATOB MarHs W KaJIbLUsl Macca BbIIEIMBILIETOCS
rasa paBHa Macce TBEporo ocrarka. Paccuuraiite cocraB ncxoHoi cmecu (B %).

Kputepuu oneHuBanus
1-p1it cioco0 pemieHus.

No ConeprkaHue oTBeTa bae
/i
1 | 3anmcaHbl ypaBHEHUS peakUid U PACCUYMTAHBI MOJISIPHBIC MACCHI: 2 baina

MgCOz= MgO + CO2 (1)

CaCO3 =CaO + CO2 (2)

M (MgCO:s3) = 84 r/moinb; M(MgO) = 40 r/mMoub;

M(CO») = 44 r/monb; M(CaCO3) =100 r/monb; M(CaO) = 56 r/moib

2 | Iyets Nn(M@O) = x MoJ1b, a N(Ca0) =y Mob,. 1 6amn
Torma nN(CO2) yp.(1) = x Mosb, N(CO2) yp.2) = Y MOJIB,
3 | Paccuuransl Macca TBEp0ro octatka U Macca CO2 (noyp. 1 u2) 1 6amn

m(tBépa ocratka) = (M(MgO) + (Mm(Ca0) = (40x + 56 y)
M(CO2m0yp. 1u2) =44 (X 1Y)

4 | PaccunTaHO KOJIMYECTBEHHOE COOTHOIIIEHNE MACChI TBEPIOTO 2 Gamna
ocraTtka 1 Maccel CO2:

(40x + 56y) =44 (x +Y)

Pemast ypaBHeHus1, mojtydaem, X :y=3:1
5 | Paccuntanbl Macchl KOMIIOHEHTOB HUCXOAHOM cMecH coeil: 2 Gamna
m(MgCO3z)=84-3=252r
m(CaCO3)=100 - 1=100T

6 PaccunTana Mmacca HCXOIHOU CMECH COJIEH: 1 Oamn
m(ncxonﬁoﬁ CMecH) =252+100=352r
7 PaccunTan coctaB MCXOJHOHW CMECH: 2 bama

®(MgCO3) = 252/352 = 0,7159, umu 71,59%.
®(CaCOs) = 100/352 = 0,2841, wmm 28,41%

Hroro | 11 0an10B

2-01i crioco0 peneHust

Ne ConepxaHue oTBeTa baser
/1
1 3anucaHbl ypaBHEHUS PEAKIMI U pacCUYUTAaHbl MOJISIPHBIE MACCHI: 2 Oaina

MgCOz= MgO + CO2 (1)
CaCO3 = CaO + CO2 (2)
M (MgCQO3) = 84 r/moins; M(MgO) = 40 r/monb;




Ne ConeprkaHue oTBeTa Banier
/1

M(CO2) = 44 r/monb; M(CaCO3) =100r/momns; M(CaO) = 56 r/monb

2 | ITycte obmee N(CO2) = 1 mob, 1 6amna
torna N(CO2 mo yp.1) = x moab, N(CO2 mo yp.2) = (1- X ) MOJIb,
3 | CormacHo ypaBHEHHIO peakiuu | 1 6amna

n(MgO) = n(COz o yp.1) = x MoJb
CornacHoO ypaBHEHHUIO peakiuu 2
n(Ca0) = n(COz mo yp.2) = (1- x ) MoJib
4 | T.k. macca TBEpaoro ocratka u Macca CO2 paBHbI, a o6mee N(CO») = 2 Gamna
1 moab, To M(TBEPH ocTatka) = M(CO2)=1-44=44r
CocrasisieM ypaBHEHUE

m(tBépa ocratka) = M(MgO) + m(CaO)

44 = 40x + 56(1-x)

X = 0,75 (Mob)

5 | PaccunTansl Macchl KOMIIOHEHTOB MCXOJIHON CMECH COJICH: 2 Gamna
n(MgO) = n (MgCO3) = 0,75 moJb
m(MgCOz)=84-0,75=63

n(Ca0) =n (CaCO3) =1 - 0,75 = 0,25 monb
m(CaCO3) =100 - 0,25=25r

6 PaccunTana Macca HCXOIHOU CMECH COJIEH: 1 Oamn
m(ucxoaHou cmecu) = 63 + 25 =88 1.
7 PaccunTannl MaccoBEIE JOIU BEMISCTB B HCXOIHOU CMECH: 2 Gaiia

®(MgCO3) = 63/88 = 0,7159, unu 71,59%.
®(CaCO3) = 25/88 = 10,2841, nmm 28,41%
HUTOI'O 11 6as10B

3aganue 8.5. (Makcumym 8 6a/10B)
B nonsoM Bezpe nomernaercs 4,0 - 10%° Monexyn Boasl. B TakoM ke Benpe ymemaercs 4,9 -
10% atomoB pryTH.

1. Kakoe koiaruecTBO BelecTBa BO/bI TOMEIAEeTCsl B 3TOM Beape?

2. Kaxkas Mmacca BojipI moMenaeTcsi B Besipe?

3. Kakoit o6bem Benpa?

Yemy paBHa Macca pTyTH, KoTopas nomeriaercs B Beape? Cunrats, M (Hg) = 200,5 r / Mmonb

4. Yemy paBHa IUNIOTHOCTb PTYTU?

5. N3BecTHO, YTO PTYTh pearupyer ¢ XOJIOJHBIM PACTBOPOM a30THOW KUCIOTHI 1o cxeme (0e3
KO3 PHUIIMEHTOB):

Hg + HNO3z= HQg2(NO3), + X +V
3aKOHYMTE YpaBHEHUE PEaKIMH U paccTaBbTe KOI()(UIMEHTHI, €CIM U3BECTHO, YTO «X» - ATO ras
(cIo’KHOE BEIECTBO) C MOJISIPHOM Maccoil MEHbIIE MOJISIPHON Macchl YIJIEKHCIIOT0 ra3a IpuMepHO B
1,467 pas.
6. PTyTb OTHOCHTCS K MAalOaKTHBHBIM Me€TajslaM, HO BCE-TaKM BBITECHSIET BOJOPOA U3
KOHILIEHTPUPOBAHHOI'O pacTBOPA MOJI0BOIOPOAHOMN KHUCIOTHL. CXeMa mpouecca:

Hg + 4HI = Ho[Hgls] + H2

Bbruuciute MakcUManbHbI 00BEM (NMPH H.y.) BOJOPOAA, KOTOPHI MOXKHO TIOJYYUTh TNpPU
B3aumozeiictsuu 40,1 rpaMm pTyTH ¢ JOCTATOYHBIM KOJIMYECTBOM MOJIOBOJAOPOTHON KHCIIOTBI, €CIIH
BBIXOJ] peakLuu cocTasBisieT 75%.

Kpurepun onenuBanus



Ne ConeprkaHue oTBeTa Banier
/11
1 | PaccunTaHbl KOJIMYECTBO MOJIb M Macca BOJIBI B BEJpe 1 6amn
n(H20) = (4,0 - 10%) / (6,0 - 10%®) = 6,7 - 10 monb
m(H20) =670 - 18 = 12060 r = 12,06 kr.
2 | Onpenenen o0beM Beapa 1 6amn
Tak kak mmotHocTh Boabl p(H20) = 1 kr/1, cnenoBarensHoO,
Vienpa = 12 1= 12-10% Mn
3 | PaccunTaHbl KOJIMYECTBO MOJIb U Macca PTYTH B BEIpe 1 G6amn
n(Hg) = (4,9 - 10%)/(6,0 - 10%)=8,2 - 10? Mo
m(Hg) = 820 - 200,5 =164410

4 | OnpezeneHa IOTHOCTb PTYTH 1 6ann
p(Hg) = 164410/12-10° = 13,7 r/cM®
5 | [IpeacraBneHO ypaBHEHHE pEaKIUM B3aUMOJICHCTBUS PTYTH C 16amn

pacTBOpOM a30THOM KHUCIIOTHI
6Hg + 8HNO3z = 3Hg2(NO3). + 2NO + 4H>0

6 | [IpoBemeHbI pacyeThl 0 YPABHEHUIO PEAKIIMU B3aUMOIEHCTBHUS PTYTH 3 Gamna

¢ HOJOBOAOPOIHOM KUCIOTOM

n(Hg) = 40,1/200,5 = 0,2 Mob, ClIeA0BATEIHLHO

N(H2) = 0,2 Moitb, V(H2)reop = 4,48 11, V(Ha)p. = 4,48 -0,75 = 3,36 1
UTOI'O 8 6ay1oB

3aganue 8.6. (MbIcJIeHHBII IKCIepUMeHT) (MakcumyM 11 6asioB)

Ilepen Bamu cmiaB, B cocTaB KOTOpPOTO BXOZST Melb, *eje30 W HUHK. Heobxomumo
MIPOBECTH pEAKLMU, KOTOpBIE IO3BOJIAT BBIJCIUTH BCE METaulbl B 4ucTOM Buae. Habop
HGO6XO}II/IMBIX PCAKTHUBOB HECOTPAHUYCH.

3anucarh ypaBHEHHs HEOOXOAUMBIX peakiuii. Jl[aTh 060CHOBaHUeE.

Kpurepun onenuBanus
1-p1ii BapHaHT penieHus

Ne ConeprxaHue oTBeTa baer
n/m
1 | PacTBOpsieM CILIaB B MIEJIOYH, PACTBOPUTCS TOJIBKO IIMHK, ocTatoTcss | OO0CHOBaH
B TBEPIOM COCTOSTHHH XKEJIe30 U MEJb X0
Zn + 2NaOH + 2H,0 =Naz[Zn(OH)4] + H21 IKCIEPUMEHT
JleiicTByeM Ha pacTBOp TETPArWAPOKCONMHKATA HATPUs COJISHOHN | a — 6 0auioB
KHUCJIOTOMU
Naz[Zn(OH)4] + 4HCI = 2NaCl + ZnCl> + 4H20 [MpuBeneHb
BeiiesnsieM 1IUHK B YMCTOM BHJIE ypaBHCHHS
3ZnCl, + 2Al = 2AICI3 + 3Zn| peaxmmii — 5
2 | TBepaplii OCTaTOK pacTBOPSiEeM B COJSIHOM KHCJIOTe, JKene3o | Oaita
pacTBOPSETCS, MEIb OCTAETCS
Fe + 2HCI = FeCl2 + Ha1
Brinensem xkene3o
3FeCl, + 2Al = 2AICI3 + 2Fe|
NTOTI'O 11 6ans10B

2-0li BapUaHT peIICHUs
Ne ConeprkaHue oTBeTa banasr
/1




PactBopsieM criiaB B COJISTHOM KUCIIOTE, PACTBOPUTCS IIMHK U kene3o, | O0ocHOBaH

Me/Ib OCTaHEeTCs X0J1
Zn + 2HCI = ZnCl2 + H2? 9KCIICPUMEHT
Fe + 2HCI = FeCl2 + Ha1 a— 7 6amnos
Bsizessiem xkene30 B YHCTOM BHIC IMpuBeneHs
FeCl, + Zn=2ZnCl; + Fe| ypABHEHHS
BbiernsieM [UHK B YMCTOM BH/IE peauii — 4
3ZnCl, + 2Al = 2AICIz + 3Zn| 6aa

HUTOI'O 11 dans10B




