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3apava 1. dnemMeHTbl U MUHepanbl

nemeHTbl Ne1-5 Wnpoko pacnpocTpaHeHbl Ha Hawen nnaHeTe U BXOOAT B COCTaB pasnuny-
HbIX MMHepanoB. AnemMeHT Ne1 3aHMMaeT nepBoe MECTO NO PacnpoCTPaHEHHOCTU B 3eMHOWN Kope,
M B BMAE MPOCTOro BelecTtBa HEOHBXOAMM XUBbIM OpraHuaMam Ans AbixaHus. dnemeHT Ne2, 3a-
HUMaILNIMN BTOPOE MECTO NO pacnpoCTPaHEHHOCTWN, BXOAUT B COCTaB BOoMbLIOro Konnyectesa Mu-
HepanoB M rOpHbIX MOPOA, B TOM yMcne Bmecte ¢ anemeHTom Ne1 obpasyet muHepan A — kBapy, 1
rmaBHbIN KOMMOHEHT necka. AnemeHT Ne3 ssnseTca metannom n smecte ¢ anemeHToM Ne4 obpa-
3YIOT M3BECTHbIN MUHepan B — ranuT unu kameHHyto conb. AnemeHT Ne5 BxoauT B COCTaB TakMx
MUHeparnoB Kak U3BeCcTHSK B, runc n ptopanatut.

1. Onpegenute anemeHTbl Nel-5. OtBeT npmuBeaute B cbopmaTte «Ne afieMeHTa — CMMBOST —
pyCCKOe Ha3BaHWe arieMeHTa.

2. Ina anemeHTa Ne5 ykaxute HaxoxaeHue B [lepnoanyeckon cucteme XMMnYecknx anemMeH-
ToB .. MeHgeneeBa (nepwog, rpynna, nogrpynna), KOfiM4ecTBO MPOTOHOB B f4pe aTtoma U
n306pasnTe aNEKTPOHHYIO KOHUrypaLmio B Buge 1s°...

3. Hannwunte xmmunyeckne dopmyrnbsl MuHepanos A, b, B, ykaxuTte Tvnbl XMMUYECKNX CBA3EN
B AaHHbIX BellecTBax (KoBaneHTHasa nondpHas/HenonspHasa, MoOHHas, MeTannmyeckas).

4. ®Topanatut coaepxut 39.68% anemeHnTta Ne5, 18.45% docdopa n 38.1% kucnopoga no
macce. OnpegenuTe npocTenwyto hopmyny propanatnta U HaNUWKUTE ypaBHEHWE €ro peakumm ¢
N30bLITKOM CEPHOWN KMCMOTHI.

5. T'munc ssnseTca KpuctannorMapaTtom O4HOro U3 NPOAYKTOB peakunn ptopanatuta ¢ CEpHOM
kucnoton. MNpu nonHom obessoxusaHum rmnc tepseT 20.93% maccol. Onpegenute dopmyny run-
ca v npuBeguTe ero XuMm4yeckoe HasBaHue.

3apava 2. Xumusa anemeHTa X

lMpocToe BewiecTBo X — A40BUTLIN ra3 XXenTo-3eNeHoro LuBeTa ¢ NNoTHOCTbO 3.17 r/n npu H.y.
Mpn peakuumn X c kanuem (peakyusi 1) obpasyetcsa conb A, KoTopasi No4 AeNCTBUEM KOHLEHTPU-
POBaHHOW CepHOM KUCIOThbl (peakyus 2) Bbliaenset ra3 b. Bewectso b (B BMae HacbIWweHHOro
pacTBopa) MOXHO CHOBa NpeBpaTuTb B X HarpeBaHMEM C OMOKCUMAOM MapraHua (peakuus 3). MNMpwn
anekTponmse BogHoro pacteopa A (peakyusi 4) Takke obpasyetca X. Npu peakuyum X ¢ ropsymm
pacTBOpPOM rumapokcuaa kanua (peakuusi 5) obpasyeTcs CunbHbIM okucnuTenes B, koTopbin npu
HarpeBaHUW B NPUCYTCTBMM KaTanuaatopa AnoKcuaa MapraHua (peakyusi 6) pasnaraetcs ¢ obpa-
3oBaHueMm A. Npu gobasneHnn k BogHOMY pacTBopy A HuTpaTta cepebpa (peakyusi 7) obpasyeTtcs
conb I'. OnncaHHble NpeBpaLLeHns OTpaXKeHbl Ha CneayoLwen cxeme:
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3MNEeKTPONMN3 BOAHOIO T

pacTBopa

1. YcraHosuTte chopmynel X n Bewects A — I, copgepxawmx X. OTBeT noaTBEPANTE pacyeToMm
mMongapHon maccel X. MNMpuBeauTe cuctemaTnyeckoe n TpuBmanbHoe HasBaHue conu B.

2. HanvwwuTte ypaBHeHus peakyud 1-7. Onvwnte npusHak NpoTeKkaHusa peakyuu 7.

3. Ha cragun npespaweHna A — B uncnonbdyetcsa TBepaas cofib A N KOHUEHTpUpOBaHHaA
cepHas kucnota. [lodyemy B 3TOM peakumm Henb3s Ucnonb3oBaTth pacteopbl A 1 B? B kakon uset
ras b okpalumBaeT BNaxHy yHMBEpPCanbHy NHOUKaATOpHY Bymary?
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4. Haeecky 24.5 r BewectBa B cmewann ¢ 1.1 r MnO, 1 HarpeBanu 4O OKOHYaHUs peakummn
pasnoxeHunsa (peakyus 6). Onpegennte maccy (B r) Nosly4eHHOro TBepAoro ocratka n obvem (B n
npwv H.y.) BblAENUBLLEroCcs rasa.

3agaya 3. X u PUO

Peakumn noHHoro obmeHa (PNO) B pacTBopax SBASAKTCA OYEHb PacnpOCTPaHEHHbIM TUMOM
B3aMmogenctsnn B xumuun. CyLecTBYeT TPU OCHOBHbLIX YCMOBUS MPOTEKaAHUSA TakUX peakuun ao
KOHUa: BblNageHne ocajka, BblaeneHne rasa n obpasoBaHue crnaboro anekTponuta (Hanpumep,
BOAbI).

CpegHas conb X oOkpawwmBawowas nrams CnNMpTOBKU B XENTO-OpaHXeBbld LBET, 4acTo
ncnonbdyetcsa npu nposegeHunn PUO. Hanpumep, pacteop X pearnpyeT C CONAHON KUCNOTON, Npu
9TOM BblenseTcs ra3 Y ¢ 3anaxom TyxJiblX UL, U1 OTHOCUTESbHOM MIIOTHOCTBLIO No Bo3ayxy 1.172.

1. YctaHoBuTe bopmyrbl 1 Ha3BaHWUA BelecTB X 1 Y, OTBET NoagTBEPAUTE pacyHETOM.

2. Hanuwute monekynsipHoe WM CoKpalleHHOe WOHHOE ypaBHeHWA peakumm X C ConsiHOMm
KUCITOTOW.

3. PacteBopumocTb conu X coctasnset 18.6 r conu Ha 100 r Boabl. Paccuntante maccoByto
aonto (B %) 1 MONAPHYH0 KOHUEeHTpaumio (B Mosb/f) X B HaCbILWEHHOM pacTBope (NSIOTHOCTb pac-
TBOpa — 1.1 r/mn). Kakyto okpacky npuobpeTtaeT nakmyc B pactesope X? Nloyemy?

4. /3 npMBeLeHHOro Crnvcka BeLecTB BblbepuTe Te, pacTBOPbl KOTOPbLIX ByayT pearnposaTh C
pacteopoMm X: xnopua kanus, Hutpat ceuHua (I1), cynbdat mapradua (1), 6pomua nutna, xnopug
anooMuHus. Hannwmte MonekynsipHble N COKpaLLeHHbIe NOHHbIE YPaBHEHUSA BO3MOXHbIX peakuui.
[na Kaxkgon peakumn ykaxknte npusHakm npotekaHnsa (OKpackm ocagkoB U ra3os).

5. K 50 r HacblweHHoro pactBopa X gobasunu 66.2 r 25% pacTteopa HuTpaTa cBuHua. Pac-
cuMTanTe Maccy (B r) BbiMaBLlero ocagka U maccoBble Aonuv (B %) BellecTB B pacTBOpe nocre
OKOHYaHUA peakLuumu.

3apaya 4. Okucnurtenun n BOCCTaHOBUTENM

MHorne xmmmyeckme peakuumn sSBrsOTCA OKMCINTENbHO-BoccTaHoBuTENbHbIMK (OBP), TO ecTb
Npyn UX NPOTEKAHUN OAMH UIIN HECKOJSTbKO 3NIEMEHTOB MEHSIKOT CBOW CTEMEHWN OKUCNEeHud. [nsa mnx
aHanusa HeobxoaumMo onpeaennTb OKUCIUTESNb M BOCCTAHOBUTENb WM HamMcaTb CXEMbl OTAAuM
NI NPUCOEANHEHNS SNEKTPOHOB.

1. Yemy paBHa MakcumarnbHas MONOXUTENbHasi CTENEHb OKUCIEHUS, BCTPEYaLWasacsa B U3-
BECTHbIX XMMUYECKNX COeanHeHnsx? MNpuBeante npumepbl ABYX 311IEMEHTOB, KOTOPbIE MOTYT Mpo-
ABNATb 3Ty CTENEeHb OKUCNEHNA n opMynbl ABYX OKCMAOB, B KOTOPbIX OHa peanuayeTcs. M3BecT-
HO, YTO B OOQHOM M3 3TMX OKCUAOB MaccoBas 4onsa K1ucrnopoaa coctasnsaet 25.2%.

2. Jante onpegeneHve MNOHATUIO «oKucnutenb». lNpuBeaute opMynbl YeTbipex MPOCTbIX
BellecTB, 06pa3oBaHHbIX anemeHTamu 2 1 3 nepuogos NCX3, koTtopble BuicTynatoT B OBP B ka-
YecTBe TUMUYHbIX OKUCNUTENeNn. [Na KaXaoro U3 HUX HaNULLNTE peakuuio C antoMUHUEM.

3. 3 cneayrowero cnmcka CrioXXHbIX BELeCTB 3anuwumte cHadana oopMyrbl TUNUYHBLIX BOC-
CTaHoBUTENEN, a 3aTeM (DOPMYIbl TUMNYHBIX OKUCITUTENEN: CEPHAdA KACIOTa, NepMaHraHar Kanus,
CepoBOOOPOA, NEpXriopaT Kanusi, ammuak, rmapua kanbumda. Hanvwurte ypaBHeEHME peakumm nep-
MaHraHaTa Kanusi C CEpoBOAOPOAOM B NMPUCYTCTBUM CEPHOM KUCMNOTbI, COCTaBbTE A5l HEE CXEMY
3NeKTPOHHOro 6anaHca, yKaxnte OKMCNUTENb 1 BOCCTAHOBUTESb.

4. Ocobbim criyyaem OBP aBnawTca peakuumn MCnponopumMoHMpoBaHns. N3BecTHbIM npume-
POM TaKMX peakuunin siBNseTca B3auMogencTBMe cepbl C pacTBOPOM rmapokcnaa Hatpus. Hanuwum-
Te ypaBHEHMEe OaHHOW peakumm 1 paccunTamte maccy cepbl (B r), KOTOpas MOXET pacTBOPUTLCA
npu kmnsyeHnn B 80 1 10% pacTtBopa rmgpokcuaa HaTpus.
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3apgaua 5. Na3oBana 3apava

@3 A npu KOMHaTHOM TemnepaType SBMSeTCd OOCTaTOMHO WMHEPTHbIM W He pearupyeT C
BGOMbLIMHCTBOM MPOCTLIX BELLECTB, B TOM yucne ¢ ra3om b. OgHako, ecnu cmecb A + B nogxeun,
TO NpoucxoauT oveHb BypHasi ak3oTepMmudeckas peakums ¢ obpasoBaHneM Belwlectsa B (peakyus
1), yacto npuBoasLias Ko B3pbiBy. B nabopatopum raz A 4alle BCeEro nonyyalT OeNCTBUEM
CONIAHOW KUCIOTbl Ha UMHK (peakyus 2), a B NPOMbIWIIEHHOCTU — NO peakumnm B ¢ OCHOBHbIM
KOMNoHeHTOM npupogHoro rasa I (peakuyus 3). Peakuuss 3 npotekaeT npu 800-1000°C c
obpasoBaHnem cmecu rasoB A u [. [laHHas peakumnsa a9BnseTcs 9HAOTEPMUYECKOW, NOITOMY Ans
HarpeBa peakuMOHHOM cMecKn OObl4HO MCNoMb3yT Tennoty peakumm B + I (peakyus 4). Huwke
npvBeaeHbl TEPMOXUMUYECKUE YPaBHEHUS TPeX OMUCAHHbIX peakunin CO CTEXMOMETPUYECKUMHU
KOadhpULMEHTaMMU:

Peakuyus 1. 2A + b =2B + 572 k[]x

Peakuusi3: B+ =3A + - 207 k[x

Peakyus 4. 2b + T =2B + E + 890 k[1x

1. Cmecb 2 mornb A n 1 monb B nmeet cpegHioo MonsapHyto maccy 12 r/monb. Paccuntante
MOrnbHble 4onu (B %) rasoB B 9TOM CMECU U MOSISIpPHYIO Maccy rasa b.

2. YcraHoBute doopmynel Bewects A — E.

3. HanuwwuTte ypaBHeHus peakyuu 1-4.

4. Paccuntante konuyectso TennoTbl (B KX), KOTOpoe BbIAENUTCHA NpU NOSKUraHUN CMecu
672 Mn Aun 672 mn B (Npn H.y.).

5. Paccuntante konun4ecTtBo TennoThbl (B kOX), KoTopoe Bbiaenutcs npu peakumn 10 krrasza I’
C n3bbiTkoM B. CkomnbKo Kr raza A MOXHO NONyYnTb MO peakyuu 3, UCMOonb3ysa 3Ty TeNNoTy?

Kaxodas 3adaya oyeHusaemcs 8 20 barsnnos

Crapantecb pewatb n ohopMnsaTb BCe NpeanoXxeHHble 3agayn. PeleHne kaxaon 3agayn
Ha4ynHanTe co crosa «3agadva Ne...». Kaxabli npaBuIibHO BbIMOMHEHHbLIA NMYHKT 3a4a4un OueHuBa-
eTcs oTAeNbHO. Mpy HaNMYMKM YUCNEHHBIX OAHHbIX, NPUBOANTE NOSHbIE BbIBOALI POPMYS, UMK XO-
Ts 6bl NoATBEPXAANTEe CBOW 4Oradkn NpoBepKon (Npu OTCYTCTBMM pacyeTOB Bbl MOXETE MNONYy4nUTb
HenosHbIN 6ann) He 3abbiBanTe paccTaBnsaTb KOAMMUUNEHTLI B ypaBHEHUAX peakLmnn!

PeweHns 3agaHuin onumnuagbl U KpUTepun oueHuBaHust ByoyT onybGnukoBaHbl Ha canTe
PecnybnukaHckoro Jluues Bo Bknagke «Xumus» https://ric.education/chemistry.html

YKenaem ygauu!
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