11 knace Bcepoccuiickan onumnuada wiKonbHuUK08 no Xumuu
Mynuyunanonwsiii sman
Jlenunepaockas oonacme, 2018

11 xkaace

Maxcumanvnoiti 6ann: 10 x 5 = 50 6annos. Aemop 3aoanuii: Koponamos A.H..

1. Pewenue:

BoisichuM, M3 Kakod conu mosydaetrcs ras A, st atoro paccuutaeM w(Na): w(Na) =
19,66x100/50 = 39,32%, — OTKyda BBICUMTAEM MOJIEKYIAPHYIO MAacCy JaHHOTO COCIUHCHHS:
Mi(comu) = 23/0,3932 = 58,5, — 1, COOTBETCTBEHHO, 110 OcTaBIieiics macce (35,5) moHsITHO, YTO AT
COJIb — XJIOPHJI HATPH, a 3JIeMeHT X — XJIop. 3HA4MT, ra3 A — 3To XJIop:

2NaCl + 2H,0 = 2NaOH + H2 + Cl, (anekrponus)
Hanwumiem BO3MOXKHBIE pEaKIUH, KOTOpPbIE MOTJIM Obl OBITH 3aCEKpPEUCHBl B IICTIOYKE
MIpEBpAILICHUI:
3Cl> + 6KOH = KCIO3 + 5KCI + 3H20 (narpeBanue)
4KCIO3 = 3KCIO4 + KCI (narpeBanue)
5KCIO4 + 8P = 5KCI + 4P,0s
2KCI + 2H20 = 2KOH + Hz + Cl; (a3;mekTponu3)

Kpumepuu oyenusanus:

1) 4 peakiuu, kaxjas mo 2 6asa (eciu BIpaXkeHa CYIIHOCTb 2 x4=80b.
METO/I0M TOJTypeaKIuii)

Ecnu peaknust ypaBHEHa BEpHO, HO HE BBIpa)ke€Ha CYITHOCTh

METO/IOM TOTypeakIuii, To cTaBuTes 1,5 6anna

Ecnu peaxiust ypaBHEeHa HEBEpHO, TO CTaBUTCA 1 6an

2.1) 1 6ann 3a mpaBUJIBHO MPOBEJCHHBIHN pacyeT sneMeHTa X 1x1=1o6.
2.2) 1 Gam 3a MpaBHIIbHYIO PEAKIIHIO JIEKTPOIIN3a 1x1=1606.

Ecnu peakius ypaBHeHa HeBepHO, To ctaButcs 0,5 Oamna

HUTOI'O: 10 6annos

2. Pewenue:
VY CTaHOBUM, KaKO# e TaOTeHH ] HATPHSI SIBJISICTCS BTOPBIM MPOAYKTOM PEaKIIuu:
w(Na) = 100 — w(X) = 22,33%; M(NaX) = 23/0,2233 = 103, — orkyaa M(X) = 80 u 310

6pom. CooTtBercTBeHHO BenlecTBo BB — 310 Opomankan.
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[Tpu 0OpaboTKe rajoreHankaHa mea04Ybio J0JKEH MMoIy4aTbes cnupT, Toraa bC —ato cnupt
(obrras hopmyia npeaeabHbix ciuptoB CpH2n+1OH). OTcrona ycraHOBUM N, 3Hasi MACCOBYIO JIOJTIO
kuciopoaa B BC: Mi(BC) = 16/0,2162 = 74; 12n + 1x(2n+1) + 17 = 74, — pewias 3T0 ypaBHEHUE,
HaxoauM, 4to N = 4 u BC — 310 OyTmnoBeiid cnupt, 3Ha4uT BB — 310 OyTHNOpomMua. Tak kak mpu
obpaborke BB HaTpuem momydaercs nauHelHbIH yrieBogopon O (okrtan), To Bb sBusercs w-

Oytunopomusiom (1-6pomOyTan). HamuieM ynmoMsiHyThIE peaKIiuu:

2H,C” " Br + 2Na ——= 1 o> CHs 4 oNaBr

Bb (0]
H,O
H,C” > Br + NaOH HsC” " OH + NaBr
Bb BC
tOH

HyC~ > Br + NaOEt H,e” 7 + NaBr + EtOH
Bb BeH

Tak kak B peakuuu BB C q1Bymst sxBuBanieHTamu nutus oopasyercst LiBr, to BJI coctout u3
JIMTHUS, YIJIEPOJIa U BOJIOPOA, 3HAYUT MOKHO PACCUUTATh MAacCOBYIO 10110 Bogopoaa B bJI:

w(H) = 100 — 75 — 10,938 = 14,062%, — oTkyaa y3HaeM COOTHOIICHHE BCEX 3JICMEHTOB B
naraoM coequnenun: N(Li):n(C):n(H) = [ew(Li) / M«(Li)]:[w(C) / M(C)]:[w(Li) / M«(Li)] = 1:4:9.

Hrak, BJI umeer cocras CsHgLi. D10 BemecTBo otauyaercs or ucxonnoro BB, umeroiero
cocraB C4HoBr, nume Ha aTtom Opoma (KOTOPHIA 3aMEHWIM HA aTOM JIUTHS), COOTBETCTBEHHO,
JIOTUYHO MPEIONIOKUTE, UTO BJI — 3T0 H-OyTHILIIUTHIA.

HaC~ " Br + 2Li — H,¢” " Li + LiBr
BB BN

HoC™ "L + H0 —— o> + Lion
Bl B

Kpumepuu oyenueanusa:

1) Onpenenenue Bemects NaX, Bb, O, BC, ben 1x5=506.
2) IlpuBenen npaBuiIbHbIA pacyer coctaBa BeniecTs NaX u BC 1x2=26.
3) Hanucans! npaBuibHbIe peakiun oopazosanus BJ u b 15x2=36.

Ecnu peakiyst ypaBHEeHa HEBEPHO, TO CTABUTCS MOJIOBHHA Oaa

HUTOIO: 10 6annos
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3. Pewienue:

1) ¥Y3Haem coctaB coelMHEHUs A € y4eTOM TOrO, 4To, Kak U B, Tak u A cojxepkar yriepos
(T.X. Ha BTOpO# cTaauu obopasyercs O€H3011), a TakXkKe Toro, uto A — 6uHapHoe coenunerue: Mi(A) =
40/0,625 = 64, — To ecTh Macca OTJIMYHOI'O OT KaIbLUA ieMeHTa cocrasisier: 64 — 40 = 24, — uro
COOTBETCTBYET 2 aTOMaM yriiepojia, u 3Hauut BemiectBo A — CaCy. Otcroza sicHo, uto B — anernieH.

YIOMSIHYTbIE PEaKIIH:

CaC, + 2H,0 — HC=CH + Ca(OH), CH, i CcH
3

o Ak
+ —_—
c HsC CHs
3 HC=ECH ———— © Ci
HaC

5 CHj O
CH
© + )Ci?’/B _ABrs 3 CHs Zn/Hg(amarer.) CHs
—_—mm
HsC r CH,4 HCI CHs

2) Jna mpouecca TpUMEpU3allMM — alETWIEHAa HYXEH KaTalu3arop, HampuMep,

akTuBupoBaHHbI yroyb win Ni(CO)s + PPhs.
CymiecTByeT Macca IpYrux Coco0OB MONTyYeHus aneTuieHa. [Ipumepsr:

- 1500 °C
2CHCI; + 6Na — HC=CH + 6NaCl 2CH; ———— = HC=CH + 3H,

1200 °C

HC=CH + H, + 2NaOH + 2CO, | H;C-CHj

NaOzc/\*"”COZNa + 2H,0 HC=CH + 2H,

3) Coenunenns C u E He sBnsAoTCA OIHUM M TEM >K€ BEIIECTBOM, TaK Kak IpHU
ATKWIMPOBAHUU OeH30J1a 1300yTHiaopomuaom (1-0pom-2-metuinponanom) B npucyrctBuu AlBr3
MIPOMCXOTUT U30MEPU3ALINS aTaKyIOIIeH YaCTUIIBI BCIEJCTBHE OOJBIIEH CTAOMIBHOCTH TPETHIHOTO

Kap6KaTI/IOHa IO CPAaBHCHUIO C IICPBUYHLIM. OTO MOXKHO MMpEaACTaBUThb CXEMOM:

CH CH CH © HsC CcH:3H
)\3/Br o )\3 n3omepusaums /éi 3 3
H,C \‘AIBr3 H,C~ “CH,* HsC™ “CHjg
[AIBr,] [AIBrs]

Kpumepuu ouyenusanus:

1) 5 peakmuii kaxaas mo 1,5 6amna 15x5=7506.
[Tpu HATMYMK TIPABUIIBHOTO BEIIECTBA B PEIICHUH 0€3 Peakiuu

no 0,5 Gaya 3a KaXK10e BEIIECTBO

2) 0,5 6amra 3a Qpyrou crocod MoIydeHus aleTHIICHa 05x2=1¢o.

Maxkcumym 2 cioco0a, 3aCUUTHIBAIOTCS UHBIE TPABHIIbHBIE CIIOCOOBI
3
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3) 1,5 Ganna 3a MosicHeHUEe pa3Iudus MPOTYKTOB 15x1=150.
[Tosichenue 0 OoJbINEH CTAOMILHOCTH TPETUYHOTO KapOKaTHOHA

0e3 CXeMbI CYUTACTCS MOJIHBIM; MOSICHEHUE CXEMOM C yKa3aHUEM

CTaauu n3oMepu3anuu (Ho 0e3 pacCyXIeHHs O CTAOMIBHOCTH

KaTI/IOHa) TAaKXE 3aCUUTHIBACTCs

HUTOro: 10 6annos
4. Pewienue:*

1) [l mpoCTOTHI pacyera MmoAeuM 00e YaCTH TEPMOXHUMHUYECKOTO YpaBHEHHs Ha 2:

Cu(NO3)2(rs) = CuOs) + 2NOx(ry + 0,50, — 306,8 kI

[To crmexctBuio u3 3akoHa ['ecca TemIoBOM A(PQEKT peakuu paBeH CyMME TEIJIoT
00pa3oBaHus MPOIYKTOB PEAKIIMU 33 BBIYETOM CYMMBI TEIUIOT 00pa30BaHUs MCXOTHBIX BEIIECTB.
[Tpudem Terutora 0Opa3oBaHMs MPOCTHIX BEHISCTB MPHHSATA paBHOW Hy/r0. Ha 3TOM OCHOBaHHMH
COCTaBIISICM BBIPAXKCHUE:

Qpeaxn = Q(CUO)osp + 2Q(NO2)osp — Q[CU(NO3)2]06p, — OTCIOAA TTOTYHIAEM:

Q(CuO)osp = Qpearn — 2Q(NO2)osp + Q[CU(NO3)2]o6p, — MOACTABISACM B 3TO BBIPAKCHUE
U3BECTHBIC TEIUIOThI 00PA30BaHUS U HAXOIUM TEIUIOTY 00pa30BaHU OKCHIA MEIH:

Q(CuO)osp = —306,8 — 2x(— 33,8) + 394,3 = 155,1 k]Ix.

2) Ucxong U3 TEpMOXMMHUYECKOIO YPaBHEHHUS, a TaKKE€ U3 JIaHHBIX O TEIUIOBOM 3(QeKTe,
paccurTaeM KOJMYECTBA BEIIECTB, IPOPEArUPOBABIINX M BbIICIHUBIINXCS B PEAKIIUH:

Cu(NO3)2(s) = CuO(m) + 2NO2¢r) + 0,502y  — 306,8 xJIx
0,4 mome 0,4 mons 0,8 mone 0,2 morme — 122,72 x]JIx

CyMMapHOE KOJIMYECTBO BEHIECTBAa BCEX T'a30B, BBIACIMBIINXCS B peakiuu: N(ra3oB) =
n(NO2) + n(O2) = 1 Mok, — TOrAa 00BEM BCEX BBIJICTUBIIHXCS Ia30B MPH H.Y.:

V(ra3oB) = 1x22,4 =224 7.

PaccunTaem KOTHMYECTBO M3PACXOOBAHHOTO HA PEAKIHIO HUTPATa ME/IN:

m[Cu(NO3)2] =0,4x184 =73,6 .

3) Peakmust BOCCTAHOBJICHHSI OKCH/IA ME/IH:

CuO + H2=Cu + H.0

n(H2) = n(CuO) = 0,4 Mo, — 0TKYyZa 00BEM HEOOXOAUMOTO BOAOPOIA:

! Vnmes mns 3ajaym, a TakKe TEPMOXHUMHMYECKHE JAHHBIE B3STHI M3 3a4aul 0TOOpouHOro srama «CaHKT-
IerepOyprekoit Onmummnuast [koapaukoB o Xumum» 2012 roaa (http://chemspb.3dn.ru/).
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V(H2) = 0,4x22,4 = 8,96 .

Kpumepuu ouyenusanusn:

1) 4 6ana 3a pacyer TemIoTH oopasopanus CuO” 4 x1=4¢6.
2) ITo 2 6amna 3a npaBuIbHbIA pacuer V(razos) 1 M[Cu(NOs)2]” 2 x2=46.
3) 2 6ama 3a BepHbIii pacuer V(Hz)" 2x1=26.

*
[Tpu ycioBuM TOTO, YTO BRIPAXKEHHSI JJIs1 pACUETOB BEPHBIE, HO JOIYyIIEHA apu(MeTHIECKas

omuoKa, 3a KaXX/Iblii IyHKT CTABUTCS MOJIOBUHA OaJIIOB

HUTOI'O: 10 6annos

5. Pewwenue:

1) YcranoBum monekyssipayro maccy raza C: My(C) = 16x2,75 = 44, — noa 3Ty maccy
noaxoasaT CO2, N2O u CsHs. IIpoman npu o6paboTKe COMM KUCIOTON BBIICIATHCS HE MOXKET. Tak
KaK IOCJIe pa3ioxeHus 6e3Bo1HOM coyin D opraHrdecKoil KUCIOTHI OIsITh 00pa3zoBaiack coiib B (13
KoTopoit omyuwics ra3 C), ectb ocHOBaHUs mojarath, 4To 310 CO2. [1o ToOM ke mpudnHe MOXKHO
MPEIOJIOKUTD, YTO UcXoaHas KanblmeBas coab B — CaCOz. Ha ocHOBe TaHHOTO MPEION0KEeHUs
nonpoOyeM OnpeeuTh OAHOOCHOBHYIO KUCIOTY A. [l 3TOro 3amuiieM peakiuio B 00IIeM BUIE:

2RCOzH + CaCO3 e Ca(R002)2 + Hzo + COZ

Torna, 3Has koHeuHyI0 Maccy D 1 o0beM u3pacxomoBaHHOU A, COCTaBUM ypaBHEHUE:
[28,6x1,05/(M¢(R) + 45)]/2 = 39,54/[40 + 2x(MK(R) + 44)]

Pemasi ero, umeem: Mi(R) = 15, 4To COOTBETCTBYeT METHJIBHOW Tpymie, a 3HA4uT A —

YKCyCHas KHCIIOTa, a X — areToH. Hanuiiem o0e ynmoMsHyThIe peaKiuu:
2CH3CO,H + CaCO; — Ca(CH3CO,), + Hy0 + CO,
t° 0
Ca(CH3CO,), — M +caco;
H3C CHj

2) BplumcnuMm Maccy TONydaeMoro aimeroHa. Tak Kak BBIXOA TMEpPBOM  CTaauH
KOJIMYECTBEHHBIN, TO MOJYYMM KOJHYECTBO BemiecTBa amerara kambius: N[Ca(CH3CO2)2] =
39,54/158 = 0,25 mojb, — OTKY/a, 3Hasl BBIXOJ, BBIYMCIMM KOJMYECTBO BEIIECTBA IMOJy4acMOIO
arierona: N(amerona) = 0,25x0,25 = 0,0625 mosb. Macca arnerona: m(amerona) = 0,0625x58 = 3,63
r (3,625 1).
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3) KonnyectBo BeniecTBa kapOoHaTa KalblMs, U3PACX0A0BaHHOTO HA IIEPBOM CTAaIUHU, PABHO
KOJINYECTBY IOJIYIEHHOTO areraTa Kanbius (Beixo peakuuu 100%), otkyma: m(CaCO3) = 0,25x100
=25r.

4) AnxunupoBanue OeH30/1a TPOIHICHOM MPUBOIUT K KyMmouty. [Ipu OKHCIICHUHN TTOCIICAHETO

BO3YXOM II0JIY4a€TCAd CI/IMMeTpI/ILIHHﬁ THAPOIICPOKCHU, TaKHX BO3MOXHBIX CHMMCTPHUYHBIX

CTPYKTYp JBE:
|
HO. o 11
Hs;C CHs H5C CHs
.0
HO
Opnako ecnu obOpasyercs |l, To HenmoHsTHO, KakuM 00pa3oM [aHHOE BELIECTBO MPH

pa3JIoKEHUM KUCIIOTOM nacT aneroH. B 1o xe Bpems B crpykType | mpucyrcTtByer HeoOXoaumas

cBs3b C-O. Urak, mocie «OTHIeTUICHUs» alleToHa OT BemecTBa | 1omkeH 00pa3oBaThCsl MOOOYHBIN

npoaykT coctaBa CeHgO, uT0 cooTHOCHTCS € MaccoBoO# noieit kucimopoaa B F, u 310 — GeHou.
Hanumem ypaBHEeHUs yIOMSHYTBIX pEaKIU:

CHs

H* CH
Qv (Y

3

CHj CH
CHj

CHj
o-on _HaS0s @ L
HsC™ "CHj

Kpumepuu oyenueanusa:

1.1) 2 peakuuu, kaxxast mo 1 Gamry 1x2=26.
Ecnu peaxiust ypaBHeHa HEBEPHO, TO CTABUTCS MOJOBHHA Oania

1.2) 2 6ana 3a MpaBUIIBHO MPOBEJICHHBIN pacyeT CTPYKTYpPbI A 2x1l=26.
Ecnu cHagana 6bUT0 IPEATIONIOKEHNE KUCIOTHI, 3aTEM TIOATBEPKICHHE

€e CTPYKTYpPHI C TOMOIIBIO pacdyeTa — CTAaBUTCS MTOJIOBHHA Oajuia

2) 2 Gasuta 3a BEpHBIN pacueT KOHEYHOH MacChl alleTOHA 2x1l=26.
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3) 1 6amn 3a BepHbIit pacueT macchl CaCOs 1x1=16¢.
4) 3 peakuuu, Kaxkaas mo 1 Gamry 1 x3=30.

Ecnu peakiyst ypaBHeHa HEBEpHO, TO CTABUTCS IIOJIOBUHA Oaslia

HUTOIO: 10 6annos



