BCEPOCCUNCKA ST OJIUMITUAIA IITKOJIbHUKOB
XUMMAL. 2023-2024 y4. 1.
MYHUIAITAJIBHBIN OTAIIL 10 KIIACC

3aganus 1

JloGaBieHMe Kakoro rasa HE M3MEHUT IUIOTHOCTb CMECH TelMs W aproHa,
conepxkaieit 85,0 % mo macce nocneaHero? B oTeer 3anummre Gopmyity rasa.

OT1BeT:

3a npaBwIbHBI 0TBeT 4 0aJLIAa.

3aganus 2-3

2. Tlocne npokanmusanusi 10,08 r coenunenust cocraBa (NH4),X>07 o6pazoBanoch
6,08 r okcuma snementa X(III). YcranoBute sneMeHT X, B OTBETE YKaXHUTE €ro0
MOPSIAKOBBIA HOMED.

OtBeTt:

3a ka:xablid NIPAaBUJILHBIA 0TBET 10 2 aJlia.

3. CocTaBbTe ypaBHEHHE pEaKLUU TEPMUYECKOIO pa3JIOKEHUS COJIU COCTaBa
(NH4)2XO4, mpuBequTe cymMMy BceX KO3((HUIIMEHTOB, CUMTAasi UX HAUMEHBIIUMU
BO3MOYXHBIMHU HaTYpaJIbHBIMU YUCIAMH.

OT1BeT:

3a kaxxablid NIPABUJILHBIA 0TBET 10 2 0aJlia.
Bcero 3a 3aganus (2-3) — 4 6a/uia

3aganus 4-5

4. YcranoBute (QopMylly COJH, B KOTOpoH coaepxkarcs kamui (16,2 %), xyop
(44,3 %) wm HeuwsBecTHbI MeTamul. Kuciora, COOTBETCTByIOIAs ATOM COJH,
oOpa3yeTcsi Mpu B3aUMOJCHCTBUU BBICHIETO OKCHJIAa HEU3BECTHOTO MeETallia,
C KOHLIEHTPUPOBAHHOMU COJITHOM KHCJIOTOM.

OTtBeT:

3a npaBWIbHBINA OTBET 6 02J/10B.
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5. CocraBbTe ypaBHEHHE 3TON peaKIMM WU YKAXKUTE B OTBETE CYMMY BCEX
KO3 GUITUEHTOB (CYUTasi UX MUHUMAIBHO BO3MOXXHBIMU HATYPaJIbHBIMU YHCIAMH).

OtBert:

3a npaBWIbHBI OTBeT 2 0aJuIa.
Bcero 3a 3aganus (4-5) — 8 6as10B

3aganue 6

Cwmech xnopuna docdopa (III) u xmopuga docdopa (V) obuieit maccoit 34,6 T,
comepxamed 82,1 % aromoB xjopa mo macce, pactBopwin B 100 r Bogbl.
K oGpazoBaBiiemycs pactBopy no6asunu 500 r 18,2 %-ro pactBopa rujipokcuia
Kanusi. Paccumraiite MacCOBYIO JOJIIO XJIOPU/IA KaIusl B KOHEYHOM pacTtBope. OTBeT
BBIPA3UTE B MPOILIEHTAX U OKPYIIIUTE J0 JECITHIX.

OT1BeT:

3a npaBWIbHBINA OTBET 8 02/LI10B.

3aganus 7-8

7. Paccuuraiite Maccy (B rpaMmax) OpraHUYeCKOro MpoayKTa, MOJYyYEHHOTO MpHU
OKHCIICHUHM IMKiIorekcaaumena-1,3 wmaccorr 12,0 T w30BITKOM pacTBopa
[IEpMaHraHara KaJus, IOAKUCIECHHOTO CEpHOU KHCIIOTOM, IIPU HArpeBaHUU. Brixon
peakiuu cuutaite paBHbIM 100%. B oTBeT 3amMiunTe 4MCIIO, OKPYTIUB €ro A0
JECATHIX.

OtBert:

3a npaBWIbHBII 0TBeT 4 0aJLIAa.

8. Uemy paBHa cymma KO3(DPUIHMEHTOB B 3TOW peakuuu (kKo3hUIMEHTHI
MPEACTABIAIOT COO0M MUHUMAJILHO BO3MOKHBIE HATYpajbHbIE YUCa)?

OT1BeT:

3a npaBwiIbHBI oTBeT 4 0aJLI1Aa.
Bcero 3a 3aganus (7-8) — 8 6asi10B
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3apanus 9-10

9. Ilpm HarpeBaHMM OHOATOMHOIO NPEIAEIILHOTO COUpTa Maccod 26,41
C KOHIIEHTPUPOBAHHOM CEPHOI KUCIOTOM 00pasyercsi cMech MpocToro 3dupa u Tpeéx
M30MEPHBIX AJIKeHOB. CyMMapHas Macca BCeX alIkeHOB coctaBuiia 7,0 r. FI3BecTHO, 4TO
nipu cropanuu 10,0 r ucxoanoro crimpta Beiaensercs 363,6 k[ TEIIOTHI, a TEIIIOTa
cropanus criipta paBHa 3200 kJI>x/MOIb.

Onpeaenute CTPYKTYPY UCXOJHOTO CcriUpTa. B OTBETE yKaXKUTE €r0 CUCTEMAaTHUECKOe
Ha3BaHUE (HapuMep, OKTaHOJI-4).

OtBert:

3a npaBWwIbHBIN 0TBET 4 0aJLIa.

10. Paccumraiite maccy oOpaszoBaBlierocsi npoctoro s¢upa. OTBET NpUBEIUTE
B I'PaMMaXx, C TOYHOCTBIO JI0 J€CATHIX.

OT1BeT:

3a npaBWIbHBIN OTBET 2 0aJlia.
Bcero 3a 3aganus (9—10) — 6 6a10B

3agpanusa 11-12

11. [Jlna ycTaHOBIEHHUS CTPYKTYphl YIJIEBOAOpoAa A depe3 €ro pacTBOp
B TETpaxJIOPMETAaHE MPOMYCTHUIM O30H. IIpM BOCCTAHOBUTEIBHOM THIPOJIN3E
030HHJAa B TPUCYTCTBHHM IIMHKA B YKCYCHOM KHCIIOTE OBbLa IOJydeHa CMECh
COCIMHEHUM: TEHTAHOH-2, MpomaHoH W auanpiaerun b. Eciau coenunenue b
MOCJIeIOBATEILHO MOABEPTHYTh OKUCIICHUIO, HEUTPaIM30BaTh IIEI0YbI0,  MPOTYKT
HeWUTpaau3aluy NOABEPrHYTh JIEKTPOJINU3Y, TO 00pa3yeTcsl STUJICH.

Nnentuduuupyiire coequnenus A u b. B oTBere mpuBeauTe CUCTEMATUYECKOE
Ha3BaHME UCXOJIHOTO yTJIeBOI0poAa (Hanmpumep, 2-MeTuiioyTaaueH-1,3).

OT1BeT:

3a npaBwIbHBIN 0TBET 4 0aJL1a.

12. Ompenenute MomsipHyto Maccy coenuHenuss b. OTBET BbIpa3Wte B I/MOJIb,
C TOYHOCTBIO 10 LIEJIbIX.

OTtBeT:

3a npaBWIbHBII 0TBeT 4 0aJLAa.
Bcero 3a 3aganus (11-12) — 8 6ai10B
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3aganunel3

B peakuusax xJ0pupoBaHUs AIKAHOB IIPU HEKOTOPOU TeEMIIEpAaType OTHOCUTEIIbHbIE
CKOPOCTH 3aMEILEHNs aTOMOB BOJOPO/Ia [IPU TPETUYHBIX, BTOPUYHBIX U IIEPBUYHBIX
aToOMax yTiepoJia OTHOCATCS IPUMEPHO, Kak 5 : 4 : 1. Ha ocHOBaHMM 3TUX TaHHBIX
MOYXHO PacCYUTaTh COCTaB CMECHU MPOAYKTOB XJIOpUpOBaHUs ajikaHa. PaccMoTpum
XJIOPUPOBAHUE IIPOIIaHA.

Tun Yucmno OTHOcHTEIbHAS OTHOCHTENIBHOE %
aroma H | aromoB CKOPOCTb 3aMeIIeHUs CoJIep)KaHUe MPOIYKTa
aTOMOB BOJIOPOJIa IPOJIyKTa
Hieps 6 1 6x1=6 43
Harop 2 4 2XxX4=8 57
Hper 0 5 0 0

OO0uree kon-Bo = 14

Ha ocHoBanuu nipeictaBieHHON HHGOPMAIIMK 3aTIOTHUTE MPOIMYCKU B TAOIUIIE JIJIS
2,3-qumetmnOytana. CojepkaHue Kaxaoro mpoayKTa BeIpa3ute B % U OKpYyTiIuTe
J10 LIEJIOTO YHCIIA.

Tuo H Yucio OTHOCUTEIbHAA OTHOCHUTENBHOE %
aTOMOB CKOPOCTb 3aMelIeHUS COJIepKaHue MPOAYyKTa
aTOMOB BOJIOPOJIa IPOJIyKTa
Hueps A 1 b
Harop 0 4 0 0
Hiper r 5 |
OT1BeT:
A — b - B -
I — I — E —

3a ka:kablid NIPAaBUJILHBIN 0TBET MO0 2 aJia.

Bcero 3a 3aganue — 12 0aJ1;10B

3apanus 14-18

BemecTBO 4 COCTOUT U3 ABYX 3JEMEHTOB U MPEACTABISAECT COO0N TBEPbIE Oelnble
KpUCTAJUIbI, YCTOWUYMBBIEC NpU TemnepaTtype Hrke — 78°C. Ecnum ero Harpets npu
aTMOC(EpHOM JaBJICHUH, TO BEIIECTBO BO3TOHSETCS, MUHYS XKUIKOE COCTOSHUE.
[TonyueHHBIN Ta3 MpomycKaau HEKOTOpoe BpeMs uepes 2 kr 0,855 %-ro pactBopa
ruapokcuaa Oapus (MpUMUTE, YTO MOTEPh raza He Obuio). [Ipu nponyckanuu rasza
oOpaszyercsi ocagok b, HEpaCTBOPUMBIN B BOJIe, HO PAaCTBOPUMBIA B CHJIBHBIX
kucioTax. I'paduk 3aBUCHUMOCTHM MacChl OCajika OT BPEMEHHU MPOIYCKaHHs Tra3a
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npuBeAEH Hrpke. [Iporiecc mpoBOIMIIM MPH YCIOBUAX, KOTJa MOJISIPHBINA 00BEM Ta3a
paBeH 24 n/monb. I[lpm pacuérax HCHONB3YHTE MOJSIPHBIE MAaCChl 3JIEMEHTOB
C TOYHOCTBIO 10 LEJIbIX.
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14. YcranoBure coctaB BeniectBa A. B oTBeTe ykaxkute ero hpopmyiy.

OT1BeT:

3a npaBWIbHBIN OTBET 2 0aJlia.

15. Paccuuraiite MmakcuMalibHyI0 Maccy m; ocaaka b. OTBeT jgailte B IpamMmax
C TOUHOCTBIO 10 JIECSThIX.

OT1BeT:

3a npaBWIbHBIN OTBET 2 0aJlia.

16. Paccuuraiite Maccy m, 0caaka B MOMEHT BpeMeHH . OTBET BBIPa3KTE B rpaMMax
C TOYHOCTBIO JI0 COTHIX.

OT1BeT:

3a npaBWIbHBIM OTBET 2 0aJlia.

17. PaccumTaiite ckopocTy mporyckanus rasa A (r' —r'V) uepes pactBop, BEIpaKeHHbIE
B JINTPAX 34 CEKyHAY, 3a KaXblii BPDEMEHHOW MHTEPBAJI, COOTBETCTBYIOIININ y4aCTKaM
rpaduka [-IV. OTBeT BrIpa3uTe ¢ TOYHOCTHIO 10 COTHIX.

OT1BeT:

1
11
i
V4

3a kaxkabli NpaBWIbHBIN 0TBeT 1O 1 6aJwy.
Bcero — 4 6a1a
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18. PaccuuTaiiTe MaccoByro JOJIO COJM B KOHEYHOM pacTBope. OTBET BbIpa3HUTE
B IIPOLIEHTAX C TOYHOCTBIO JJO COTHIX.

OtBert:

3a npaBWIbHBI OTBeT 2 0aJuia.
Bcero 3a 3apanus (14—18) — 12 6ay710B

3aganus 19-20

Jlana cxema npeBpaleHui:

9J1.TOK Bry, hv NaOH s, [Cu(NH3)2]Cl
Xi X = X3 X4

2
pacTBop M30BITOK t U30bITO

19. IIpo BemecTBa X1—X5 N3BECTHO CIIEIYIOIIEE:

1) X1 oOpa3zyercst mpu HEUTpATU3AIMK PACTBOPOM THAPOKCH]IA HATPUSI OPTAHUYECKIX
MIPOYKTOB OKUCJICHHSI TEKCEHA-3 CEPHOKHUCIIBIM PACTBOPOM IEPMAHTaHATa KaJHsl.

2) MaccoBas monst 6poma B X3 coctaBisieT 85,6 %, B MOJIGKyJie OTCYTCTBYIOT
ACUMMETPHUYECKUE aTOMBI yTiepoa.

3) BemectBo X4 cropaer B KUCJIOPOJE, NMPU TOM PA3BUBAECTCS OUYEHb BBICOKAS
TEMIEpaTypa, 9YTO MOTCHIIUATHLHO MOTJIO ObI HAXOAUTH MPAKTUIECKOE MPUMEHEHHE
JUUISl BRICOKOTEMITEpaTypHOl 00paboTku MeTauioB. MaccoBasi 107s1 yriaepoaa B Xy
paBHa 96,0 %.

4) BemectBo X5 npeacTaBisieT co00il B3PHIBOOIIACHYIO COJb.

B oTBeTe ykaxuTe yncieHHbIE 3HAYEHUSI MOJIIPHBIX Macc (T/MoJib) BemecTB X1 — XG.
ATOMHBIE MacChl CIeAyeT OKPYIIITH 10 1EenbIX (A(Cu) = 64).

OTtBeTt:

3a ka:kablid NPaBUJILHBIM 0TBET 10 2 aJia.
Bcero — 10 6ay10B
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20. Vkaxute cymmy Kod()(PUIIMEHTOB B ypaBHCHHH peaknuu Xs ¢ H30BITKOM
KuCIopoa (K03 GUITMEHTHI TOJDKHBI ObITh MUHUMAJBHBIMU U TICJIOYHCIICHHBIMU ).

OtBert:

3a npaBWIbHBI OTBeT 2 0aJuia.
Bcero 3a 3aganus (19-20) — 12 6ay710B

3aganus 21

HpOCTOG BCIICCTBO, 06pa?>OBaHHOC SJICMCHTOM AXV, N HCKOTOPBIC €TI0 COCAMHCHUA
06J'IaI[aI-OT YAUBUTCIILHBIM CBOMCTBOM I[MPUTATUBATECA K MarduTam. Ecau
BBICOKOOUCIICPCHBIC YAaCTHUYKH TAaKHX BCIICCTB PACIIPCACIUTL B H(HHKOﬁ
I[HCHCpCHOHHOﬁ cpeac, TO NOJIyduTCsa MaroHuTHas JKUJIKOCTb.

Jlns mpoBeneHus s3xcriepuMenTa B35 166,8 T kpuctaimoruapara conmu A u 1623 r
KpucTtauioruapara cosu B. I1o oTaenbHOCTH pacTBOPUIIM X B BOJE, @ 3aTE€M JI0BEIU
00béM kaxaoro pacteopa g0 1000 wmu. Ilomyumnm pacTBOpel € paBHBIMHU
MOJISIPHBIMU KOHIIGHTPAUUAMH coJiel. PeakuumoHHYI0 CMecCh, MOJIYYEHHYIO MpU
ciuBannu 500 mu pactBopa comu A u 1000 Mo pactBopa conu B, TOHKOW CTPYUKOU
IPU UHTEHCUBHOM II€pPEMELINBAHUY BIMIM B KOJIOY ¢ U30BITKOM aMMHAYHOM BOBI.
B pesynbrare peakunu oOpa3oBajcs 0CaIOK OKCHJA AJIEMEHTa X, COCTOAIIUN U3
BBICOKOJICIIEPCHBIX YacTHll C ()eppUMarHUTHBIMU CBOHCTBamMH. TeopeTtnuyecku

Macca 0cajIKa J0JKHA COCTABUTH 69,6 T. B Ha/l0cam04HOM KUAKOCTH COAEPKAIUCH
nonsl: NH4", SO u CI.

YcranoBute Gopmyinbl KpuctamuioruapatoB A u B. B mons qjs oTBETOB BBEIUTE
bopMysIbl COOTBETCTBYIONIUX OE3BOJHBIX COJIEM M KOJIMYECTBO MOJEKYJ BOJIbBI
B (pOpMyJIbHOM €IMHHUIIE KaXKOTO KPUCTALIOTHAPATA.

OT1BeT:

®dopmyna 6€3BOHON COJIM, COOTBETCTBYIONICH A —

Uucno MoJiekys BoJibl B (hOopMysibHOM eauHuIe 4 —

dopmysa 6€3BOTHOM COJIM, COOTBETCTBYIOMICH B —

Yucno MoseKys BoJsl B popMynbHON eauHuLe B —

3a ka:kablid NIPaBUJILHBIM 0TBET 10 2 (aJlia.
Bcero 3a 3aganue — 8 0a1710B
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3apanusa 22

[TpocToe BemecTBO X — peAKuil TIATHHOBBIA METANT CepedpUcTO-0eI0ro 1BeTa.
OTKpHBIT B «OCTaTKax YpanbCKOW MJIATHHOBOW PYJIbI», Ha3BaH B 4ecTh Poccuu.

JIi ourcTky X MCHOMB3YIOT CIIeAYyomui MeTo 1. IIpy crutaBieHny nopomnika MeTauia
X ¢ NEpOKCUAOM HATpHUs IOJIy4aroT COJIb 4, XOpOIIO pacTBOPUMYIO B Boze. Uepes
pacTBOp A OpaHKEBO-KPACHOTO LIBETA MIPOIYCKAIOT XJIOp, IPH 3TOM 00pa3yeTcs Coilb
B, pacTBOp NpuHUMAET 3e1E€HYI0 OKpacKy. B n30bITKe peareHTa cosib B npeBpariaercs
B jeryunii opamkeBbldi okcunx C. Ilapel coemuuenuss C IOMIOIMIAIOT KPENKUM
pacTBOPOM XJIOPOBOAOPO/IA, 100ABIIAIOT HACHIIEHHBINA PACTBOP XJIOpHUIa aMMOHHS,
IIPY ATOM BBINIAAET KPUCTAUIMYECKUH 0CaJOK TEMHO-KpacHoro 1gera coau D. Conb
D ordunbTpoBBIBAIOT, TIIATENBHO IPOMBIBAIOT, BBICYIIMBAIOT U NPU CUIBHOM
HArpeBaHWM BOCCTAHABIMBAIOT BOAOPOAOM [0 yucToro Mmerammia X. Hekoropeie
CBEJIEHUS O COCTaBE BELIECTB A—D NpUBEAECHBI B TAOJIMLIE HUXKE.

Csenenus o coctare BemectB A, B, Cu D

O6o3Hauenue | CreleHb OKUCICHUS Maccopas gona | OOImiee 4uciIo aTOMOB B OJJHOM
BEIIICCTBA aToMOB MeTaiuia X Meraiia X, % (hopMyIIbHON eIUHULe
A +6 479 7
B +7 53,7 6
C +8 61,2 5
D +4 28,9 17

Vcranosute cocrtaB BemiectB X, A, B, C u D. B 1mona i OTBETOB BBEIUTE
xuMuyeckue Gpopmyibl 3TUX BeuiecTs, Hanpumep, (NH4)>SOs.

OT1BeT:

3a kaxkabIi NPaBUWIBHBIM OTBET 1O 2 daJiia.
Bcero 3a 3aganue — 10 6aJ1;10B

MaxkcumanbHbIii 0a 3a padory — 100.



