Bcepoccuiickasn onumnmnaga wkonbHUKoB no xummnmn 2023/2024. MyHmumnansHbii aTan 10 knacce

10 knacc
3apava 1. [1Ba rugpokcuaa

BewecTtBa A 1 B umeloT ognHakoBble MONSApPHbIE MaccChl U aBNATCA 6ecuBeTHBIMM amopd-
HbIMW rMOPOKCMAAMN, HepacTBOpUMbIMK B BoAe. V3BecTHO, 4To rmagpokcma A pearvpyeT ¢ pac-
TBOPOM rMapokcuaa HaTpusa (peakyusi 1), a rmgpokeng b — kak ¢ pacTBOpOM rmapokcuaa HaTpus
(peakuyus 2), Tak n ¢ constHon kucnoton (peakuus 3). Npwn HarpeBaHun A n b pasnaratoTtcs (pe-
akyuu 4 n 5) c obpasosaHmeM okcmaos B v I, Wwmpoko pacnpocTpaHeHHbIX B NpUpoae U sBnsito-
LLIMXCA OCHOBOW MHOXECTBa AparoleHHbIX kKamHen. MonsipHble maccbkl okemaoB B u T pasnuya-
totca B 1.7 pasa. Ecnv cmewartb JaHHble OKCMAbl B MOJSIbHOM COOTHOLWEHMM 1 : 1 1 HarpeTb Ao
800°C (peakuyus 6), To o6pasyetcs coeguHeHne [ (w(O) = 49.38%), BCTpevatoweecs B npupoae
B BUAE MUHEPANOB KUAHWUT U cunnnmannT. OnncaHHble npeBpaLueHMﬂ OTpaXkeHbl Ha CXeMme:

I"_E

NaOT/ 80@/ / NaOH
E

1. YctaHoBuTe coopmyrbl Bewects A-3, OTBET NOATBEPAMTE PaCHETOM.

2. 3anuwmnte ypaBHeHust peakyut 1—6.

3. Mpwn cnuBaHum 267 r 10% pacteopa XK n 60 r 20% pacteopa NaOH BbinagaeT ocagok b
(peakyus 7). HanuwuTe ypaBHeHWe peakyuu 7, paccumtante maccy ocagka b n maccosble gonu
BeLecTB (B %) B pacTBOpe Nocre OKOHYaHUs peakunu.

3apauva 2. YeTtblpe conum

BecuBeTHble cpeaHune conu A-I" XopoLlo pacTBOpUMbI B BOAE, OKpaALLMBAIOT NiaMsa CNUPTOBKU
B XXeNnTo-opaHxXeBbin LBeT. B coctaB Bcex conen Bxogat metann M n Hemetann Z. [Ina yctaHoB-
NEeHNs1 cocTaBa AaHHbIX COMNen UccrneaoBany UX TEPMUYECKYHO YCTONYMBOCTb M OTHOLLEHME K OEN-
CTBUIO pacTBOpa COMSHOM KUCMNOThl. Pe3ynbTaThl 3KCNepMMEHTOB NpuBeAeHbl B Tabnuue:

Conb HencTteue pacteopa HCI HarpeBaHue TBEpAON conm

A Buanmbix uamMeHeHun He Habnganock | YCTondmea K NpoKanmBaHuio

b Bolgenanca ras3 X ¢ pes3kum 3anaxom | Mpu HarpeeaHuu Bbile 600°C Ge3 goctyna
KOKEHbIX cnuyek» (peakyus 1) BO34yxa npeBpaTuiacb B cMecb conen A u
B (peakuyus 2)
B Boigenancsa ra3 Y c¢ 3anaxom Tyxnbix | [lpu HarpeBaHun Ha BO34yxe NOCTEMNEHHO
auu (peakyus 3) npespaTunack B conb A (peakuyusi 4)
r Bblgensancsa ras X u Bbinan xentoBaTtbln | [Mpu HarpeBaHun Bbile 200°C npesBpaTu-
0CajioK MpocCToro BellecTsa Z (peakyus | nacb B cMecb conen A n B 1 npocToro se-
5) wectBa Z (peakyusi 6)

[ononHNTENBHO M3BECTHO, YTO:

— Npy gencTBumn Ha conb A pacTBopoM xnopuaa 6apus Beinagaet 6enbii ocafgok, HepacTBoO-
PUMbI/ B KUCNOTax U Lweno4vax (peakyus 7);

— CcKuraHue rasa Y B HegocTaTKe Kucrnopoga (peakyusi 8) npMBerno K NpocTomMy BeLLecTBy Z,
a B u3bbITke knucnopopa (peakuyus 9) — k rasy X;

— MonsipHble macchl razoB X n Y pasnuyatotcsa B 1.88 pasa;

— MaccoBas gons kucnopoga B conun I pasHa 30.38%.
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1. Ha ocHOBaHMKM NpoBeAEeHHbIX AKCMEPUMEHTOB onpeaenute anemeHtel M u Z n dopmynsl
coneun A-T', npuBeanTe nx HasBaHUA. YctaHoBUTE PopMynbl ra3oB X U Y, OTBET apryMeHTUpymTe.

2. 3anuwuTe ypaBHeHUs peakyul 1-9, ons peakyuu 5 3anuwimTe NOSIHOE U COKpalleHHoe
MOHHO-MOJEKYNISAPHbIE YPaBHEHUS.

3. Conb A obpasyeT yCTOM4YMBbBIN KpucTannorngpart, cogepxawunn 69.56% kucnopoga (no
Macce), JaHHOe BeLleCcTBO BCTpevaeTcs B npupode B BuAe MuHepana. YctaHoBute opmyny
AaHHOro KpuctannorugpaTa v npMBeanTe Ha3BaHWe COOTBETCTBYHOLLENO MUHepana.

3apava 3. lUudpoBka

B nabopatopumn Obinn HangeHbl Tpy BeLeCTBa, COAepXalme Kanui U Heu3BecCTHble ane-
mMeHTbl X, Y, Z. [INs Kaxgoro BellecTBa U3BeCTHbl BpyTTo-hopMyIibl U MaccoBasi AONSA Kanus:
coeanHeHne A — KoXY, (w(K) = 40.21%), coeguHenne b — K>X,Y7 (w(K) = 26.53%), coeanHeHne
B — K3XYeZs (W(K) = 43.17%). Npn gobasnenunn k pacteopy b rugpokcmaa kanvst oHO npespa-
waeTtcsa B A (peakuyusi 1). Ecnun e K HacbllWeHHOMY pacTBopy A npubaBnsTb MO Kaniam KOHLEH-
TPMPOBAHHYIO CEPHYIO KUCMOTY, TO CHa4ana oHo npespawaetca b (peakyus 2), a 3atem Bbina-
AaeT KpacHbl ocagok Bewectsa I (peakyusi 3). Npu HarpeBaHuu BewecTBa B ¢ KOHUEHTpUpPO-
BaHHOW CONSAHON KUCoOTon (peakyus 4) obpasyetca pactsop conu A. Ecnu k pacteopy conv [
NpnbaBnsaTb MO KannsM pacTBop rmapokcuaa Kanus, To CHavana BbinagaeTt ocagok E (peakyus
5), a 3aTeM OH pacTBopsieTcsa ¢ obpa3zoBaHMeM BelwlecTBa B (peakyus 6).

1. YcraHoBute anemeHTbl X, Y, Z un popmynebl Bewlects A-E, BbiBoa doopmyn A-B nogreep-
avTe pacyetamu. Ans anemeHTa X 3anuLUMTe SNeKTPOHHYI0 KOHdUrypauuio B Buae 1s2...

2. 3anuwmnte ypaBHeHus peakuyut 1-6. Onuwmnte npusHakn peakyud 1 n 4. Ona peakyuu 4
npuBeguTe CXxemy aNeKTPOHHOro 6anaHca, ykaxxute OKUCIIUTENb U BOCCTaHOBUTESb.

3. Peakunio pasnoxenus BewectBa (NH;)2X2Y7 ncnonb3ytoT Npu NpoBeAEHUM OEMOHCTpa-
LIMOHHOTO OnbiTa «BYMNKaH». 3anuwinte ypaBHEHNE OAHHOW peakumm N paccymTanTte, kakon ob6b-
eM asoTa (B 1 npu H.y.) obpasyeTca npu NofHOM pasnoxeHun 25.2 1 (NH4)2X2Y7.

3apaua 4. YrneBogopogHoe Tpuo

Yrnesogopoapl X, Y 1 Z aBNs0TCA NpeacTaBUTENSMU pasHbiX FOMOMOMMYECKMX PSOoB, HO
nerko npespallalTcsa Apyr B Apyra B COOTBeTCTBI/IVI CO CXEeMOW:

KOH
C2H5OH t

BaSO4
\ C2H50H t

X<—Z
Ni

Mpn cxuradmm nopummn yrnesogopoga X maccon 2.9 r obpasyetcs 4.48 n (H.y.) yrinekucnoro
rasa n 4.5 mn Boabl.

1. BoiBegute 6pyTTOo-chopmyny yrnesogopona X, UCnonb3ysa AaHHbIE O NPOAYKTaxX CropaHust.

2. YcTaHoBUTe cTpoeHue yrrnesogoponos X—Z v Bewects A n B, ecrnn nsBectHo, 4To HU oa-
HO U3 BELLECTB Ha CXeMe He COAEPXUT TPEeTU4YHbIX aTOMOB yrrepoda. 3anuwimTte CTPYKTYpHble
dopmynbl 1 Ha3BaHUA BCeX BelecTB nNo HomeHknatype VKOMAK.

3. [Insa kakoro n3 BeLLeCcTB Ha CXxeme BO3MOXHasi reomeTpuyeckas (yuc / mpaHc) nsomepus?
N306pasunTe aTn N3oMepbl N HA30BUTE UX.

4. NpuBeanTe NOMHbIE YpaBHEHNSA BCEX peaKUni, OTPaXKEHHbIX HA CXeMe.
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3apaya 5. OnacHoe, HO none3Hoe BelecTBO

BuHapHas xngkoctb X B UMCTOM BUAE KpanHe HeycTonmymBa WM B3pbiBoornacHa. [pu ee pas-
noxeHun (peakyusi 1) Bolgensietcs 6ecuBeTHbi ra3 W ¢ nnoTHocTbio 1.43 r/n (npu H.y.) n obpa-
3yeTCs OYeHb pacrnpocTpaHeHHasa XUAKOCTb Y, MMeloLasa Takom e Ka4eCTBEHHbIN COCTaB, Kak U
X. MNpu pasnoxexHnn 1 1 X BoigenaeTca 2.88 kX TennoThbl.

BewecTtBo X WMpOKO Mcnonb3yetca Ana otéenveBaHua Gymarn n Kak aesvHduumpytollee
cpeacTBo, Hanpumep, 3% pacTteop X B Y MOXHO KynuTb B ntobon anteke. BewecTtso X npossna-
€T OKUCNNTESTIbHO-BOCCTAHOBUTENbHYIO OBONCTBEHHOCTL: Mpu peakumm X ¢ CEepHUCTbIM rasom
obpasyeTcsa cepHas Kncnota (peakuyus 2), a npu peakumm X ¢ nepMaHraHaTtoM Kanusi B NpuUcyT-
CTBUW CEPHOMN KNCNOThI (peakyus 3) cHoBa obpasytotcsa Y n W.

1. YcraHoBuTte popmynel Bewects X, Y n'W.

2. Hannwwute ypaBHeHust peakyul 1-3. Ykaxute ponb X B peakyusix 2 u 3 (okucnuTernb Unm
BOCCTAHOBUTENb).

3. PaccuutanTte TennoBon apdekt peakumn pasnoxeHus X B kx/Monb, 3anuwmte TepMo-
XUMUYECKOE ypaBHEHME peaKkLnn.

4. B 200 r 3% pactBopa X B Y npu 20°C gobasunu katanusatop (MnO;), npu 3TOM BeLle-
cTBO X MOMHOCTLIO PasnoXurnocb. Paccuntante KOnMYecTBO BblAeNMBLUENCA TennoTbl (KOX),
obbem nonyyeHHoro rasa W (B 11 npu H.y.) n TemnepaTtypy KoHe4Horo pacteopa (°C). Tennoewm-
KOCTb pacTBopa npumute pasHou 4.2 [bx/r-rpag.

5. Paccuntante tennoty obpasoBaHua X B k[x/Monb, ecnu Tensiota obpasoBaHus Y paBHa
286 k[x/monb.

Kaxodas 3adaya oyeHusaemcs 8 20 barsnnos

Crapantecb pewaTb 1 0OpMIsaTbL BCE NPeasiOKeHHble 3adaun. PelleHne kaxgon 3agaym
HaunHanTe co crnoBa «3agada Ne...». Kaxabi npaBuibHO BbLINOSTHEHHBIA MYHKT 3a4a4yun OLEHU-
BaeTcH oTaenbHO. Mpy HanNnnuMM YMCNEHHbIX OaHHbIX, NPUBOAUTE NOJSHbIE BbIBOALI POPMYN, Unx
X0TH Obl NoATBEPXKAANTE CBOW LOradkn NpoBepKon (Npu OTCYTCTBUM pacveToB Bbl MOXETE Nosy-
YUTb HEMOSHLIN Bann).

PelweHns 3agaHuin onumnuagbl U KpUTEPUN OueHMBaHUS OyaoyT onyOnmMKoBaHbl Ha canTe
PecnybnukaHckoro Jluues Bo Bknagke «Xumus» https://ric.education/chemistry.html

YKenaem ygaum!
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