MockoBcKas onuMnuaga WKosbHUKOB. XuMmna. 9 Knacc.
OuncrtaHunoHHbIN 3Tan, 2024/25

3 0ek 2024 r.,10:00 — 23 pek 2024 r., 23:59

WNHcTpyKuus

1. Mpwn BHeceHn GopMys Nosb3yNTECh aHIMNICKON packnagkon KnaBmaTypbl.

2. HwkHne 1 BepxXHUE NHOEKCbI yKa3blBaliTe B TOW e CTPOKE, He MPUMEHSss HUKaKMX Cneunduyecknx CMMBOSOB.
MNpumep: CH3COOH.

3. Ecnu B 3apaHuuv TpebyeTcs yKa3aTb CTENEHb OKWUCNEHWs, CHavana ykasblBaliTe 3HaK, MoTOM YMCHO.

MNpumep: +3.

4. ®opMyrbl KPUCTaNNOrvAPaToB 3anncbiBaliTe C NOMOLLBIO 3HAKa *.

MNpumep: 4CH4x23H20.

5. Ha3BaHusa 130TONOB 3anucbiBaiiTe B popMaTe «31EMEHT — MaCcCOBOE YNCIO».

Mpumep: C14.

N2 1, BapuaHT 1

10 6annos

ViMeeTcs cTexmomeTpuyeckasi cMeCb MeTaHa 1 KUCI0poaa. ATy CMech NMOJOKIV, TBEPALIX NMPOAYKTOB peakumn He
06pa30Banock, NPOAyKTbl peakLuy MOTyT MOMHOCTbIO MOMMOWaTbCs N3BECTKOBOW Bogoi. OnpefdennTe oTHoOLeHne
MOMSIPHO MacChl ra3o06pasHbIX MPOAYKTOB peakLuy CropaHns, MPYBEAEHHbIX K H.y., K CPEAHEN MONIPHON Macce

1ncxodHoW cmecu. B oTBeTe 3anuwnte 4ncno, OKPYINnB ero oo CothbiX.

Yncno

MHcTpyKuums

1. Mpw BHeceHnn GopMyn NONb3yNTECh aHIMUINCKON packiaAKom KnaBmnaTypbl.

2. HwkHWe 1 BepXHUE NHAEKCbI yKa3blBaliTe B TO e CTPOKE, He MPUMEHSs HUKaKMX cneunduyecknx CMMBOSIOB.
Mpumep: CH3COOH.

3. Ecnu B 3apaHuuv TpebyeTcs yKa3aTb CTENEHb OKWUCNEHNs, CHavana ykasbiBaliTe 3HaK, MoToM YnCHo.

MNpumep: +3.

4. ®opMyrbl KpUCTaNNOrMApPaToB 3amnmnchbiBaliTe C MOMOLLbIO 3HAKa *.

MNpumep: 4CH4x23H20.

5. HasBaHus 130TONOB 3anvcbiBaiiTe B dopMaTe «3/1eMEHT — MaCcCOBOE YNCIIO».

MNpumep: C14.



N2 1, BapuaHT 2

10 6annos

VIMeeTcsi cTexmomeTpuyeckasas CMecb 3TeHa C2H4 n Kucnopopga. 3Ty CMecCb nogoxrnun, TBepAbiX MpPoayKToB
peakunmn He o6paaosan00b, NPOAYKTbI peakunhn MOTYT NOMHOCTbIO nornowaTtbca N3BECTKOBOW BOOOMN. OI'IpelJ,EJ'II/ITe
OTHOWeHne MOJ'I'FlpHOVI Macchbl ra3oo6pa3Hblx MPOAYKTOB peaKuunn cropaHusd, nprBefeHHbIX K H.y., K cpe,u.HePl

MOJ'I'FIpHOl7I Macce MCX0gHoW cMeck. B oTBeTe 3anmwmnTe uncno, OKPYrnnB ero Ao cotbix.

Yncno

NHcTpyKuus

1. Mpw BHeceHnn dopMyn NoNb3yNTeCh aHMMUINCKON packiaAKom KnaBmnaTypbl.

2. HmxHne 1 BepxHue NHOEKCbl yKasblBaiiTe B TON e CTPOKe, He MPUMEHSAS HUKaKUX Cneunduyecknx CMMBOOB.
Mpumep: CH3COOH.

3. Ecnu B 3agaHun TpebyeTcsa yka3aTb cTeNeHb OKWUCIEHUS, CHavana yKkasblBaiiTe 3HaK, MOTOM Yucno.

MNpumep: +3.

4. ®opMynbl KPUCTaNNOrMAPaToB 3annCbiBaliTe C MOMOLLbIO 3HAKa *.

MNpumep: 4CH4x23H20.

5. HasBaHus n30TONOB 3anuncbiBanite B popmaTte «3N1EMEHT — MacCOBOE YNCNO».

MNpumep: C14.

N21, BapuaHT 3

10 6annos

VimeeTca cTexmomMeTpmyeckad CMecCb cepoBofopofa W Kucropona. 3Ty CMeCb MofoXrnun, TBepOblX NMPOoAYyKTOB
peakunmn He OGpaBOBaJ’IOCb, NPOAYKTbI peakunn MOryT NOSHOCTbIO norfowaTbca N3BECTKOBOW BOAOW. Onpe,uenMTe
OTHOLWEHNe MOJ'IHpHOIh MaccCbl Fa3006paSHbIX NPOAYKTOB peaKuuny cropaHunsd, nprBedeHHbIX K H.y., K Cpe,D,HeI;I

MOJ'IHpHOIZ Macce UCXoaHol cMecK. B oTBeTe 3anuwmTe Yncno, OKPYInnB ero Ao Covbix.

Yuncno

WHcTpyKuusa

1. Mpwn BHeceHnn GopMyn NonNb3yNTeCh aHIMUINCKOW packnagKom KnaBmnaTypbl.

2. HWxKHWe 1 BEPXHUE NHLOEKCbI YKa3blBalTe B TOW e CTPOKE, He NMPUMEHSs HUKaKX Cnelnduyecknx CMMBOSIOB.
Mpumep: CH3COOH.

3. Ecnu B 3apaHuu TpebyeTcs yKasaTb CTeNeHb OKWUCNEeHWs, CHavana ykasblBaliTe 3HaK, MOTOM YMCO.

MNpumep: +3.

4. ®opMynbl KPUCTaNNOrnApPaToBs 3anncbiBaiiTe C MOMOLLBIO 3HAKa *.

Mpumep: 4CH4%23H20.

5. HasBaHuns n30Tonos 3anuncbiBaiiTe B GopMaTte «3IeMeHT — MaCcCOBOE YMCO».

Mpumep: C14.




N2 1, BapuaHT 4
10 6annos

VimeeTcs cTexnomMeTpnyeckass CMecb aueTunneHa 02H2 n Kmcnopopgda. 3T\/ CMeCb MofOXrNn, TBePAbIX NMPOAYKTOB
peakunmn He o6paaosan00b, NPOAYKTbI peakunn MOTYT NOMHOCTbIO nornowaTtbca 13BECTKOBOW BOAOW. Onpe,u.enMTe

OTHOWeHne MOJ'I’FIpHOIZ Macchbl ra3006p63Hb|X MNPOAYKTOB peaKuunn cropaHusd, nprBefeHHbIX K H.y., K cpe,uHePl

MOJ'I'FIpHOl7I Macce MCX0AHoW cMeck. B oTBeTe 3anuwmnTe uncno, OKPYINnB ero Ao cothbix.

Yncno

N2 2, BapuaHT 1
10 6annos

6,72 n (Hy.) yrekncnoro rasa nponyctunm vepes 400 r 3,7 %-Horo pactBopa rMopoKcuaa Kanbuus.

PaccuuTaiite maccosyto gonto conu ( %) B o6pasoBaBLieMcs pacTBope. B oTBeT 3anuwmTe 4ncno, okpyrivs ero oo
uenbix, 3HaK % yKasblBaTb HE Hy)XHO.

Yuncno

Ne 2, BapuaHT 2
10 6annos

13,44 n (H.y.) yrnekvicnoro rasa nponyctunu depes 900 r 7, 6 %-+Horo pacteopa rugpokcnga 6apus. Paccuntaiite

MaccoByio gonto conv (%) B o6pasoBaBlueMcs pacTBope. B OTBET 3anvwmTe YUCMO, OKPYIIMB ero Lo AecsTbiX,
3HaK % yKasblBaTb HE HYXXHO.

Yucno

N 2, BapuaHT 3
10 6annos

22,4 n (Hy.) ymekucnoro rasa nponyctuin uyepea 600 r 7,4 %-Horo pacTBopa rvApPOKCUAA Kanbuus.

Paccuutaiite Mmaccosyto gonto conu ( %) B 06pa3oBaBLleMcs pacTBope. B oTBET 3anuwmnTe YnCno, OKPYrInB ero Lo
LecATbIX, 3HaK % yKasblBaTb HE HYXHO.

Yucno




N2 2, BapuaHT 4

10 6annos

16,8 n (H.y.) yrnekucnoro rasa nponyctunu 4vepes 1,5 kr 5,13 %-Horo pactsopa rugpokcupga Bapwus.
PaccuuTaiite maccosyto fonto conu ( %) B o6pasoBaBLUeMcs pacTBope. B OTBET 3anuwmnTe YniCno, oKpyrivne ero 4o
LecaTbix, 3HaK % yKasblBaTb He HY>HO.

Yucno

N2 3, BapuaHT 1

10 6annos

VImeeTcs wecTb NPOHYMEePOBaHHbIX XMNYECKUX CTaKaHOB, B KOTOPbIX HaXoOAaTCA:

1) Pactop ¢Topuaa Hatpms o6bEMom 200 mn 1 koHueHTpaumein 0, 1 monb/n

2) PactBop 6pomuaa kanbums o6bémom 200 mMn 1 koHueHTpauvein 0, 1 Monb/n

3) PactBop nnaeumkoBoi KucnoTbl 06béMoM 200 Mn n koHueHTpaumer 0, 1 monb/n
4) PacTtBop opTodocdata HaTpus o6béEMomM 200 Mn 1 koHueHTpauwveir 0, 1 Monb/n
5) AuctunnuposaHHas sofa o6bémom 200 mn

6) PacTteop cynbdata antoMunnsg o6beémom 200 mMn n koHueHTpaumen 0, 1 monb/n

Co BCEMU LWeCTblo pacTBOpaMy MNPOAENanu  Knaccuyeckuii OMbIT MO  KaYeCTBEHHOMY  OnpefeneHuto
3MEeKTPONPOBOAHOCTY pacTBopa. [ns 3Toro B KawAablli CTakaH ONycTUNW [Ba 3NeKTpofa, COeAMHEHHbIX C
WCTOYHWNKOM MOCTOSHHOMO TOKa 1 3N1eKTPUYECKOM NaMMnoYKoli (BCe aNeMeHTbl Lenu CoeJMHeHbl NOCNeoBaTeNbHO).
Ha oanekTpodbl nopanu [OCTATOMHO BbICOKOE HampshkeHve. fApKOCTb CBEYEHWA /aMMoYKy  3aBUCUT  OT
COMPOTUBIIEHNA PAacTBOPa, a OHO B CBOKO OYepefb OT KOHLEHTPaLMu NOHOB B pacTBope. PacnonoxmTe ctakaHbl 1
X COAEPXMMOE Mo BO3pAcTaHUIO Y1CNa VOHOB B pacTBope. B oTBeTe 3anuwunTe nocnenosaTenbHoOCTb Yucen 6es
npobenos 1 3HakoB NpennHaHus. Hanpumep, Tak: 123456

Yncno




N2 3, BapuaHT 2

10 6annos

VImeeTcs wecTb MPOHYMEPOBaHHbIX XMUNYECKNX CTaKaHOB, B KOTOPbIX HAaXoOATCA:

1) PactBop rugpokap6oHata HaTpus o6bémom 200 Mn n koHueHTpaumeit 0, 1 monb/n
2) OnctunnvposaHHas Boga 06bémMom 200 mn

3) PacTteop kap6oHata HaTpus 06bEMoM 200 mMn v koHueHTpaumeit 0, 1 Monb/n

4) Pactsop cepoeogopogHoit kucnoTbl o6bémom 200 Mn u koHueHTpauwvern 0, 1 Mmonb/n
5) PacTteop opTodocdara kanus o6bémom 200 Mn 1 koHueHTpaumein 0, 1 monb/n

6) Pacteop cynbtata xpoma(II1) o6bémom 200 mn 1 koHueHTpauven 0, 1 Monb/n

Co BceMM LWecTbld pacTBOpaMu Mpofenanu KnacCU4Yeckuidi OMbiT N0  KAYeCTBEHHOMY  OMpeaeneHunto
371eKTPONPOBOAHOCTL pacTBopa. [na 3Toro B KaxObld CTakaH ONycTWIM [Ba 3MeKTPofa, COEdMHEHHbIX C
MNCTOYHUKOM MOCTOAHHOMO TOKA 1 3f1eKTPUYECKOl NamMnoukoii (Bce afeMeHTbl Lenu CoefiHeHbl NOCeaoBaTesbHo).
Ha anekTpombl nodany [OCTATOYHO BbICOKOE HamnpshkeHue. FPKOCTb CBEYEHWs faMMoyKkn  3aBUCUT  OT
COMPOTUBNEHNSA PAacTBOPa, a OHO B CBOK OYepefb OT KOHLEHTpauMM MOHOB B pacTBope. PacnonoxuTte cTakaHbl U
X COAEPXMMOoe Mo BO3pAcTaHUIO YMC/la MOHOB B pacTBope. B oTBeTe 3anuwunTe nocnefoBaTenbHOCTb Yucen 6e3

npobenos v 3HakoB nNpenuHaHus. Hanpumep, Tak: 123456

Yncno

Ne¢ 3, BapuaHT 3

10 6annos

VIMeeTcs wecTb NPOHYMEPOBaHHbIX XUMNYECKUX CTaKaHOB, B KOTOPbIX HaXo4ATCA:

1) PactBop yKcycHoii kucnoTbl 06béMom 200 mn  koHueHTpaumein 0, 01 Monb/n

2) PacTBop HuTpaTta anomMutmna o6bémMom 200 mn 1 koHueHTpauuein 0, 01 monb/n

3) Pacteop cynbdata xenesa(Il) o6vémom 200 mn n koHueHTpaumein 0, 01 Monb/n
4) Pactsop rugpokcuga 6apus o6vémom 200 mn n koHueHTpaumein 0, 01 monb/n

5) Pacteop cynbdara xenesa(l1I) o6bémom 200 mn n koHueHTpaumeir 0, 01 monb/n

6) AuctunnuposaHHas Boga o6bémom 200 Mn

Co BCeMu LWecTblo pacTBopamy Mpogenanv KaacCUYeckuin OMbiT MO  KayeCTBEHHOMY  OfpeaeneHunio
3MEKTPONPOBOAHOCTM pacTBopa. [is 3Toro B KawAbll CTakaH OMyCcTWNM [OBa 3MeKTPOAa, COEAVHEHHbIX C
WCTOYHUKOM MOCTOSHHOIO TOKA 1 3M1EKTPUYECKO NTaMnoYKoii (BCe afeMeHTbl Lienu CoeanHeHbl NocnefoBaTensHo).
Ha anektpombl nogany [OCTAaTOMHO BbICOKOE HampskeHue. HAPKOCTb CBEYEHUs NaMMoYKn  3aBUCUT  OT
COMPOTMBNEHNS PAcTBOPA, a OHO B CBOK OYepefb OT KOHLEHTPauuM NOHOB B pacTBope. PacmnonoxmTe cTakaHbl v
X COAEpPXrMoe Mo BO3PAacTaHMUIo Yicna MOHOB B pacTBope. B oTBeTe 3anuwunTe nocnefoBaTenbHocTb yucen 6e3s

npobenos v 3HakoB npenuHaHus. Hanpumep, Tak: 123456

Yucno




N2 3, BapuaHT 4

10 6annos

VImeeTcs wecTb NMPOHYMEPOBaHHbIX XMNYECKUNX CTaKaHOB, B KOTOPbIX HaXoOATCA:

1) OucTunnupoBaHHas Boga o6bémom 200 mMn

2) PacTBop rugpoopTtodocdara Hatpus 06béMoM 200 M 1 koHueHTpaumeit 0, 01 Monb/n
3) Pacteop xnopuga anomuHns o6sémom 200 Ma u koHueHTpauven 0, 01 monb/n

4) Pactsop cynbdata marHus o6bémom 200 mn v koHueHTpaumen 0, 01 Monb/n

5) PacTteop nnasukoeoi kucnoTbl 06bémom 200 Mn n koHueHTpauven 0, 01 Mmonb/n

6) Pacteop cynbdata anoMununs o6beémom 200 mn 1 koHueHTpaumein 0, 01 Monb/n

Co BCeMMW LWeCTblO pacTBOpaMu Mpofenanu KnacCU4Yeckuidi OMbiT MO  KAaYeCTBEHHOMY  OMpeaeneHunto
3/1eKTPONPOBOAHOCTL pacTBopa. [ng 3Toro B KaxOblA CTakaH OMNycTWIM [Ba 3NeKTPoha, COEdMHEHHbIX C
MNCTOYHMKOM MOCTOAHHOMO TOKA U 3M1eKTPUYECKO NamMnoYkoii (Bce afeMeHTbl Leny CoefiHeHbl NOCeaoBaTesbHo).
Ha anekTpombl nodann [OCTATOYHO BbICOKOE HanpshkeHue. FPKOCTb CBEYEHWs faMMoykn  3aBUCUT  OT
COMPOTUBEHNSA PacTBOPa, a OHO B CBOK OYepefb OT KOHLEHTpauMM MOHOB B pacTBope. PacnonoxuTte cTakaHbl U
X COAEPXMMOoe Mo BO3pACcTaHUIO YuMC/la MOHOB B pacTBope. B oTBeTe 3anuwunTe nocnefoBaTenbHOCTb Yucen 6e3

npobenos v 3HakoB nNpenunHaHus. Hanpumep, Tak: 123456

Yncno

N¢ 4, BapuaHT 1

10 6annos

HaBecky Henm3BecTHOro MeTanna pasgenunm Ha ase paBHble YacTu. [epByto 4acTb COXIMM B M36bITKE KMCIOPOAa, a
BTOPYIO B 136BbITKE X/10pa, Npy 3TOM CTeneHb OKUCNEHMS MeTanna B 06oux nNpogykTax oavHakosas. OnpegenviTe
HEeV3BeCTHbI MeTann, ecnu N3BecTHO, YTO Macca OfHOro npoaykTa Gonblwe Maccol gpyroro Ha 108, 6 %. B oteT

sannuwnTte ﬂ_Op_ﬂ,qKOBblﬁ HomMep MeTanna B HEpMO,ﬂquCKOﬁ cucTeme xmMmyecknx anemeHTtos [1./1.MeHneneesa.

Yncno

N2 4, BapuaHT 2

10 6annos

HaBeCKy HEen3BeCTHOro MeTanna pasaennnm Ha ABe paBHble YacTu. I'IepByro YaCTb COXIMIN B N36ObITKE Knucnopona, a
BTOpPYIO B n36bITKE 6p0Ma, npun 3TOM CTeneHb OKUCNeHna MeTanna B obomnx npoayKTax oAnHaKoBad. Onpe,u.enme
HEWN3BECTHbIA MeTans, ecnm U3BECTHO, YTO Macca OfLHOro npoaykKTa 6onblie Macchl Opyroro Ha 181 %. B otset

sannuwnTte I'l_Dp_ﬂﬂKDBblﬁ HoMep MeTanna B I'lepmo,umqec»(ou?l crucTeMe xummnyeckmx anemenToB [.1.MeHpeneesa.

Yucno




N2 4, BapuaHT 3

10 6annos

HaBecky HeM3BecTHOro Metanna pasgenunu Ha ABe paBHble YacTu. [1epByto YacTb COXIMN B N36bITKE Knucnopopga, a
BTOpPYHO B n36bITKE Mofda, npn 370M CTeneHb OKWCNeHnA MeTanna B obounx npoayKTax oonHaKkoBasd. OI'IpeIJ,EJ'II/ITe
HEWN3BECTHbIA MeTans, ecnum M3BEeCTHO, YTO Macca OJHOro npoaykTa 6onblie Maccbl Apyroro Ha 700 %. B otset

3anuwnTe NopgaKoBbIvi HoMep MeTanna B MNeprognyeckon cucteMe xuMmnyecknx anemeHTos [.M.Mengeneesa.

Yncno

N2 4, BapuaHT 4

10 6annos

HaBeCKy HEeN3BeCTHOro MeTasnfla pa3fenunnn Ha ABe paBHble 4acTu. I'IepByro 4YacTb COXIN B n3bbITke 6p0Ma, a
BTOpPYKO cnnasunm C 1N36bITKOM cepbl, NPy 3TOM CTeneHb OKUCIeHUA MeTalna B obomx npoaykKTax ognHakoBasd.
Onpeﬂ,enme HEW3BECTHbIA MeTansf, ecny M3BEeCTHO, YTO Macca OfHOro npoaykKTa 6onblie Macchbl opyroro Ha

132 %. B oTseT sanuwvTe 1opgaKoBbidi Homep MeTanna B [lepnoanyeckoi CUCTeME XUMWYECKUX 3/IEMEHTOB
[0./1.Menpeneesa.

Yucno

N2 5, sapuaHT 1

10 6annos

Hwke npusepneHa uenouka npespaueHnii. Bee sewectsa X7 — X5 comepxar aToMbl OHOIO aneMeHTa. B oTeete
YKa)X1Te MacCoByto OO0 3TOro aneMeHTa B X1, a Takke B ogHoMm 13 Bewects Xy nin X5, y KOTOpPoro mMosspHas
Macca Havbonbwas. OTBeT faiTe B NpoLeHTax ¢ TOYHOCTbIO A0 AECATbIX. ATOMHbIE MacChl 31eMEHTOB Heo6XxoanMo

oKpymsTh 8o uenbix, kpome xnopa (Ar(Cl) = 35,5). B oTseTe sanuwmre TOMbKO YICNIO, OKPYIUB €ro A0
AecATbIX, @ 3HaK % yKasblBaTb HE HYXHO.

HCI Na:HPO, 3M1.TOK KOH
CaOClz > X > Xo

KOHIL. pacTeOp pacTBop 0-3°C

W

MaccoBas fons anemMeHTa B X1:

Maccosas gons anementa 8 X4/ X5:




N2 5, BapuaHT 2

10 6annos

Hwxe npuseneHa uenoyka npespalueHuil. Bee Bewectsa X1 — X5 comepxaT aToMbl O[HOTO afieMeHTa. B oTeete

YKaXnTe MacCoBYHO OOJI0 3TOro afieMeHTa B Xl, a TakK)Xe B OAHOM 13 BellecCTB X4 nnn Xs, Y KOTOpPOro MonidpHasd

Macca Hanbonblwas. OTBeT faiTe B npoueHTax ¢ TOYHOCTbIO 0 OeCATbIX. ATOMHbIe MaccCbl 31eMeHTOB HEOOXOAMMO

oKpyraTh o uenbix, kpome xnopa (Ar(Cl) = 35,5). B oTeeTe sanuwmTe TOMbKO YICMO, OKPYIMB €ro Ao

HAecATbIX, a 3HaK % YKa3blBaTb HE HYXHO.

H:O NaOH

3I.TOK

KOH

CaS > Xi > X»

t I30BITOK

MaccoBas nons anemMeHTa B X1:

Vaccogas gons anementa B X4/ X5:

N2 5, BapuaHT 3

10 6annos

pacTeop

v

X4

Huxe npuseneHa uenoyka npespatleHuin. Bee sewectsa X1 — X5 comepaTt aToMbl 04HOrO anemMeHTa. B oTeeTe

YKaX1Te MacCoBYtO [OMI0 3TOro 3feMeHTa B X1, a Takxke B ogHoM 13 Bewects Xy uin X5, y KOTOPoro mMonspHas

Macca Havbonbuwas. OTBeT faiTe B npoueHTax ¢ TOYHOCTbIO 0 OeCATbIX. ATOMHbIE MacCbl 31eMeHTOB HEOHBXOAMMO

okpyrnaTb Ao uenbix, kpome xnopa (Ar(Cl) = 35,5). B oTeete sanmnwwTe TONbKO YMCNO, OKPYFMB €ro [0

fecAarteix, a 3Hak % YKa3blBaTb HE HYXHO.

NaOH H>504

Cu

N:205 > X) > X
pacTBop KOHIL ; t

Maccosas gons anemeHTa B X1:

Maccosas pons snementa 8 X4/ Xs:



N2 5, BapuaHT 4

10 6annos

Hwxe npuseneHa uenoyka npespalieHuil. Bee Bewectsa X1 — X5 comepaT aToMbl O[HOTO afieMeHTa. B oTeete
YKanUTe MaccoByto oMo 3Toro anemMeHTa B X1, a Takke B ogHoM 13 Beujects X4 vnu X5, y KoToporo mMonapHas
Macca HauMeHbluas. OTBeT faliTe B MPOLEHTax C TOYHOCTbIO 10 AeCATbIX. ATOMHbIE MAcChl 3/1IeMEHTOB HEO6X0ANMO

okpyrmaTs o uenbix, kpome xnopa (Ar(Cl) = 35,5). B oTeeTe sanuwmTe TONbKO YNACNO, OKPYMB €ro Ao

HAecATbIX, a 3HaK % YKa3blBaTb HE HYXHO.

Xy

KOH Ca(OH), Si0;: C KOH
P4O10 > Xy > Xo >

8 3KB. m30BITOK t H:O:t

Maccosas fons anemMeHTa B X1:

Maccosas pons anementa 8 X4/ X5:

N2 6, BapuaHnT 1

10 6annos

8,5 r HekoToporo GuHapHoro BellecTBa cogepat 2,468 Mr anekTpoHoB, a AAPO aToMa OAHOro U3 3NEeMEHTOB,
BXOASLUMX B €ro COCTaB, COLEPXKUT OAMHAKOBOE YMCO NPOTOHOB 1 HeltTpoHoB. OnpegenvTe 3To BelecTso. B oteet

3anuLINTEe ero MoSeKynspHYo GopMyny, NCMonbays naTuHckue Bykebl, Hanpumep: H2S04. Mpumute, uto Macca
anekTpoHa pasHa 1/1823 a.e.m.

OTBet

N¢ 6, BapuaHT 2

10 6annos

5,1 r HekoToporo GrHapHoro sewecTea cogepat 1,646 Mr anekTpoHOB, a AAPO aToMa OAHOro M3 3NEeMEHTOB,
BXOASLLMX B €ro COCTaB, COAEPXKUT OAMHAKOBOE YMCIIO NPOTOHOB v HelTpoHoB. OnpeaenuTe aTo BewecTso. B otser

3anuwnTe ero MosekynapHyto GopMyny, NCnonbaysa natuHckue 6ykebl, Hanpuvep: H2S504. Mpumute, yto Macca
anekTpoHa pasHa 1/1823 a.e.m.

OTtBeTt




N2 6, BapmaHT 3

10 6annos

5,6 r HekoToporo 6uHapHoro seuwectsa cogepat 1,92 Mr anekTpoHOB, a AAPO aToMa OAHOrO U3 3NEeMEHTOB,
BXOASALLMX B €r0 COCTaB, COAEPXUT OAMHAKOBOE YNCIIO NMPOTOHOB 1 HelTpoHoB. OnpeaenuTe aTo BewecTso. B otser

3anuwnTe ero MoneKkynapHyo GopMyny, Ucnonbays natuHekre 6ykebl, Hanpume: H2SO4. MpumnTe, Yto Macca
anekTpoHa pasHa 1/1823 a.e.m.

OTBeTt

N2 6, BapuaHT 4

10 6annos

14,4 r HexoToporo 6uHapHoro selectsa cogepxar 4,443 Mr aneKTpoHOB, @ AAPO aToMa OQHOrO U3 3/IEMEHTOB,
BXOASILUMX B €ro COCTaB, COLEPXKUT OAMHAKOBOE YMCII0 NPOTOHOB 1 HeliTpoHoB. OnpegenvTe 310 BelecTso. B otseT

3anuwnTe ero MoseKynapHyto GopMyny, NCNonbays natuHckue 6ykebl, Hanpumep: H2S504. Mpumute, yto macca
anekTpoHa pasHa 1/1823 a.e.m.

OTBet

N2 7, BapuaHnt 1

10 6annos

B [Byx TUMSX NO OTAENbHOCTY Npokany kapboHaT Kanbuna 1 Hutpat mean(IT). Teepable NpomyKTbl peakuwu
cMelWann, Korga OHU OCTbINW. /I3BecTHO, 4TO MofydYeHHas TBEPAas CMecb He COAepXUT coneit. [asbl,
BbIAENVBLUVECA MPU MPOKaNMBaHUM UCXOAHbIX BellecTs, cobpany B OOHOM cOCyfde, MIOTHOCTb MO BOAOPOAY
nosnyyeHHol cMecu pasHa 21, 75. Haiayte MaccoByto [oM0 BEWECTBA C MeHbLIEN MOJIAPHOA Maccoii B UTOrOBOM
TBEpﬂOIh cmecun. OTeeT D,alzTe B npoueHTax, C TOYHOCTbIO OO AEeCAThbIX. MOﬂﬂprle MaccCbl 3fieMeHTOB cnefnyet

OKPYIaTb C TOYHOCTbLIO A0 LeNbiX. CuMBoOn « %» BHOCUTb B Nofe OTBETa He HYXXHO.

Yucno




N2 7, BapuaHT 2

10 6annos

B oBYX TUMAX N0 OTAENbHOCTU NPOKann KapboHaT 6apus U HATpPaT MarHus. Teepable NPoAyKTbl peakunn cMewwanm,
Korga oHuW ocTbinu. VI3BECTHO, YTO MonyyYeHHas TBEPAas CMeCb He COAEPXKUT coreil. asbl, BblAenvBLIMECS MpU
npoKanMBaHUN NCXOAHbIX BelecTs, cobpanu B 0AHOM COCYAE, NIOTHOCTb MO BOAOPOAY MONyYeHHON CMecy paBHa
21, 8. Hangnte MaccoByto [0M0 BELLECTBa C MeHbLUe MONAPHOR Maccol B UTOroBol Teephol cMecw. OTBET Aaiite
B MpoLEeHTaX, C TOYHOCTbIO 0 JecATbix. MonspHble Macchl 3f1IeMEHTOB CleAyeT OKPYrsTh C TOYHOCTbIO A0 LefbiX.

CumBon « %» BHOCUTb B MNofe oTBeTa He HY)XXHO.

Yncno

N2 7, BapuaHT 3

10 6annos

B mByx TUMAX Mo OTAENbHOCTW MPOKanv KapboHaT Kanbuus U HUTPaT MarHus. Teepable NPOAyKTbl peakuuu
cMelwanu, Korga OHW ocCTbi. VI3BECTHO, 4TO MojlyuYeHHas TBepaas CMeCb He COLepxuT coneir. [asbl,
BbIAENVBLUVECA MPW MPOKanMBaHUM UCXOAHbIX BeliecTs, cobpany B OQHOM cocyfde, MIOTHOCTb MO BOLOPOAY
nosyyeHHol cMecy pasHa 21, 875. Haigmute MaccoByto JOSIO BELWECTBa C MEHbLUeR MOJIIPHOR Maccoi B UTOrOBOM
TBEepaoi cMecw. OTBET paiiTe B MpoUeHTax, C TOYHOCTbK [0 AecAThix. MonsipHble Macchl 311eMeHTOB cremyeT

OKpPYrMaTb C TOYHOCTbIO A0 LenblX. CumBon « %» BHOCUTb B Mosie 0TBeTa He HY)XHO.

Yucno

Ne¢ 7, BapuaHT 4

10 6annos

B mByx TUrmax no oTgenbHocTu mpokanu kapboHaT Gapws u HutpaT mMeaw(II). TBepable NpoAyKTbl peakumm
cMelanu, Korga OHW OcCTbiin. VI3BecTHO, 4TO MoflydyeHHas TBepaas CMecb He CcofgepkuT conen. [asbl,
BblAGNMBLUNECH MPU MPOKan“BaHWN WUCXOOHbIX BelecTs, cobpann B OLHOM COCyde, MIIOTHOCTb MO BOAOPOAY
nony4eHHoi cMecm pasHa 21, 9. HangnTte MaccoByio JOMO BewecTBa C MeHblUell MONAPHON Maccoi B UTOrOBOK
TBepgov cMecu. OTBeT pdaiiTe B NPOLEHTaX, C TOYHOCTbIO A0 JecATsiX. MonApHble MacChl 3N1eMeHTOB crenyeTt

OKPYINATb C TOYHOCTbLIO A0 LeNblX. CumBon « %» BHOCWTb B NoJie 0TBETa He HYXXHO.

Yuncno




N2 8, BapnaHT 1

10 6annos

B nabopatopuio noctynun obpase cynbodata wenesa(ll). K coxanenuio, o6pasel, HEKOTOPOE BPEMS MPOCTOs Ha
BO3AyXe, Mo3aToMy BbINo PELIEHO OMPeaenThb TeKyLLee CoaepaHve conu B obpasue. [ns aToro HaBecky Maccon
5,6 r akkypaTHo nepeHecnu B MepHyto konby Ha 100 Mn 1 foBenu AUCTUNNNPOBaHHON BOAON [0 METKW. 3aTeMm
oTobpann  anukeoty B 10  wMn, pobaunm 15 wmn 1M pacTBOopa  CepHOW  KWCMOTHI,
5 Mn pacTBopa opTodochopHOi KncnoTbl, okono 50 M BoAbl U MpY UHTEHCWBHOM MepeMeLlInBaHny MeLeHHO
OTTUTPOBaNV PacTBOPOM MepMaHraHaTa Kanus [0 nosBneHns 6nefdHo-po30Bol okpacku, yctoinymeoi 30 c. Ha
TUTpoBaHue notpebosanock 7,5 mn 0.0933 M pacteopa nepmaHraHTa kanusa. PaccunTaiite Maccosyto gono ( %)

cynbd)aTa XenesaB mccnenyeMoﬁ HaBecke. B oTBeT 3anuwmTe yncno, OKpyrnue ero Ao yesaoro sHa4veHMs.

Yucno

N¢ 8, BapuaHT 2

10 6annos

B nabopatopuio noctynun obpaseu cynbdata wenesa(ll). K coxaneHuto, o6paseL, HeKOTOpoe BpeMs NpoCcTos/ Ha
BO3AyXe, MO3TOMy 6bI/I0 PELWEHO ONPeaenTh TeKyllee Coaep aHve conu B obpasue. [Jns aToro HaBecKy Maccol
8, 55 r akkypaTHo nepeHecnv B MepHyto konby Ha 100 Ma v goBenu AMCTUANMPOBAHHOM BOQOW 4O METKW. 3aTeM
otobpanu  anukeoty B 10 wmn,  pobBasunm 15 wmn 1M pacTBOopa  CepHOW  KWCMOTHI,
5 Mn pacTeopa opTodochOpHON KNCIoTbl, okono 50 M BoAbl U MPY UHTEHCWBHOM MepeMelinBaHny MeLfeHHO
OTTWTPOBaNM PacTBOPOM MepMaHraHata Kanvs Lo nossneHvs 6nefHo-pososoi okpacku, yctonumson 30 c. Ha
TnTposaHve notpe6osanock 12 mn 0.075 M pactBopa nepmaxraHTa kanus. Paccuutaiite maccosyio gomio (%)

cyndeaTa XenesaB VICCJ'IE,EI,\/EMOVI HaBecke. B oTBeT 3anuwuTe yncno, OKpyrnue ero Ao yesioro sHa4vyeHns.

Yncno

N¢ 8, BapnaHT 3

10 6annos

B nabopatopuio noctynun obpaset, cynboata wenesa(ll). K coxaneHuio, o6pasel, HEKOTOPOE BPEMA NPOCTOSAN Ha
BO34yXe, NO3TOMy BbIfI0 PelleHo onpefenuTs Tekyllee cogepkaHue conu B obpasue. [1ns atoro HaBecky mMaccou
9, 29 r akkypaTHO nepeHecnv B MepHyto konby Ha 100 Mn v goBenu AMCTUANMPOBAHHOM BOZOW 0O METKW. 3aTeM
otobpanu  anukeoty B 10 wmn, pobasunm 15 wmn 1M pacTBOopa  CepHOW  KWUCMOThI,
5 Mn pactsopa opTodochopHO KucnoTbl, okono 50 M Boabl U NPY UHTEHCWBHOM MepPeMeLlInBaHN MeLneHHO
OTTUTPOBANV PacTBOPOM MepMaHraHaTa Kanus 0o nossreHus 6negHo-po3oBomn okpacku, yctoinymsoi 30 c. Ha
TuTposaHune notpebosanock 15 mn 0.07333 M pacteopa nepmaHraHTa Kanus. PaccunTaite Mmaccosyto gonto ( %)

cynbd)aTa Xenesa B I/ICCJ'IeJIl.yeMOIh HaBecke. B oTBeT 3anuwunTe Yncno, OKpyrnue ero Ao yesioro 3Ha4yeHns.

Yncno




N¢ 8, BapnaHT 4

10 6annos

B nabopatopuio noctynun obpasey cynbodata wenesa(ll). K coxanenuio, o6pasel, HEKOTOPOE BPEMS MPOCTOS Ha
BO3AyXe, Mo3aToMy BbIfI0 PELIEHO OMPefenTh TeKyLLee CogepaHve conu B obpasue. [Jns aToro HaBecky Maccon
7,07 r akkypaTHO nepeHecnn B MepHyto konby Ha 100 mn u foBenun AMcTUANMPOBaHHOW BOLON [0 METKU. 3aTeM
oTobpann  anukeoty B 10  wmn, pobasunm 15 wmn 1M pacTBOpa  CepHOW  KWCMOTHI,
5 Mn pacTBopa opTodochopHOi KncnoTbl, okono 50 M BoAbl U MpY UHTEHCWBHOM MepeMelnBaHn MeLneHHO
OTTUTPOBaNV PacTBOPOM MepMaHraHaTa Kanua [0 nosBreHus 6nefgHo-po30Bol okpacku, yctoinymeoi 30 c. Ha
TuTposaHue notpe6osanock 10 mn $0.08 M pacTsopa nepmaHraHTa Kanusa. Paccuutaiite maccosyto gono (%)

cynbd)aTa XenesaB VICCJ'IeJJ,\/eMOIh HaBecke. B oTBeT 3anuwmTe yncno, OKpyrnue ero Ao yesaoro sHa4eHnMs.

Yucno

N2 9, BapuaHT 1

10 6annos

CMecb MOPOLWKOB »>enesa, 30/0Ta W Meau 3anunvM U3bbITKOM KOHLEHTPUMPOBAHHOW CEPHOW KWCMOTbl Mpwu
KOMHaTHOW Temmepatype. [lpu 3TOM 4acTb CMecu pacTBopuniach, W Bblgenunocs 6,72 n (H.y.) rasa. Ecnu
MOBTOPUTBL OMbIT C ropsAYelt cepHoit kucnotoi, To Beigenutes 13,44 n (H.y.) rasa, a Macca HenpopearmpoeasLlero
BellecTBa coctauT 19,7 r. Onpenennte MaccoByto LOMIO XKefesa B UCXOAHON cMecy MeTannos. OTeeT pante B
npoueHTax, ¢ TOYHOCTbIO A0 gecsThiX. MonspHble Macchl 31EMEHTOB CrieflyeT OKPYrisTb C TOYHOCTbIO A0 LesbIX.

CumBon « %» BHOCUTb B NOJE OTBETA HE HYXHO.

Yncno

N2 9, BapuaHT 2

10 6annos

CMecb TMOPOLLKOB jKenesa, 30/10Ta W MeAy 3anuan M36bITKOM KOHLEHTPYPOBAHHON a30THON KWUCIOTbI Mpw
KOMHaTHOW TemnepaTtype. [lpu 3TOM 4acTb cMecu pacTBopunach, U Bbigenunock 8,96 n (H.y.) rasa. Ecnm
MOBTOPUTB OMbIT C FOPsAYElt a30THOM KMCNOTON, To BbligenuTes 29, 12 n (H.y.) rasa, a Macca HenpopearmpoBasLlero
Bewectsa coctasut 39,4 r. Onpenenute MaccoByr [OMI0 Kefesa B MCXO4HOW cMecn MeTtannos. OTeeT paiiTe B
npoueHTax, ¢ TOYHOCTbIO A0 AecATbix. MonsApHbIe Macchbl 3N1eMeHTOB CleayeT OKPYriaTb C TOYHOCTbIO 4O LEbiX.

CumBon « %» BHOCUTb B Mofe 0TBeTa He HYXXHO.

Yucno




N2 9, BapmaHT 3

10 6annos

CMecb MOpPOWKOB jKenesa, MAaTUHbl VI CBUHLA 3anuin U3BbITKOM KOHUEHTPVMPOBAHHOM a30THOM KWUCMOTbl Mpw
KOMHaTHO TemmepaType. [lpy 3TOM 4acTb cMecu pacTsopunack, v Bbigenunoch 4,48 n (Hy.) rasa. Ecmu
MOBTOPMTb OMBIT C ropsYelt a3oTHol KucnoTol, To Bbigenutea 31, 36 n (H.y.) rasa, a Macca HenpopearmpoBasLIero
BellecTBa coctaBuT 19,5 r. Onpenenute MaccoByto [OMO Xefesa B UCXOAHON cMecy MeTannos. OTBeT faiTe B
npoLeHTax, ¢ TOYHOCTbIO A0 JecAThix. MonsipHble Macchl aeMeHTOB CleayeT OKPYIfTb C TOYHOCTbIO 4O LefbiX.

CumBon « %» BHOCUTb B Mofe 0TBeTa He HY)XXHO.

Yncno

N2 9, BapuaHT 4

10 6annos

CMecb MOPOLLUKOB jKenesa, 30/10Ta W UWMHKA 3anUnn W36bITKOM KOHLEHTPUPOBAHHOW CEPHOM KUCAOTbI Npu
KOMHaTHOW TemnepaTtype. [lpu aToM 4acTb cMecu pacTBopuniach, W Bbigenunoce 4,48 n (H.y.) rasa. Ecnm
MOBTOPUTL OMbIT C ropsiyeit CepHoV KMcnoTon, To Bbigenutes 11,2 n (H.y.) Takoro e rasa, nNpeacTasnsioLero
coboii MHAMBMAYanbHOe BELeCTBO, a Macca HempopearvpoBaBliero sewecTtea coctasut 29,55 . Onpegenute
MaccoBYl0 [0S0 Xenesa B vcxogHoW cMecu MeTannos. OTBeT daiiTe B MpPOLEHTaX, C TOYHOCTbIO A0 LEecsTsiX.
MonsipHble Macchl 3/1eEMEHTOB CMeAyeT OKPYrMATb C TOYHOCTbIO 40 LenbiX. CMBON « %» BHOCUTL B Mofe OTBETa HE

HYKHO.

Yucno

N210, BapuaHT 1

10 6annos

[ns noeanbHbIX PacTBOPOB BbIMOHAETCA 3aKOH Pa\/ﬂﬂ, COrnacHoO KOTopoMy napuvanbHoe gasneHune HacblWeHHOro

napa netyyero KOMNoOHeHTa pacTBopa NpPsaMo NponopLnoHanbHO ero MONbHOW Jone B pacTtBope:
—p* X
p=p X
roe p* — [AaBlieHne napa 4YnCcToro pacTesoputensa npu faHHoM TeMnepaTtype.

Ecnn ke pacTBop COCTOMT U3 [OBYX NETYYNX KOMMOHEHTOB, TO obliee [aBfeHve Haj pacTBopoM 6Gyder

onpepensaTbca CyMMOVI napunanbHbIX NaBNeHNN KaXkaoro 13 KOMNOHEHTOB pacTBoOpa:

puﬁm =P + P2

[JasneHve Hag pacTBOpoM, npepacTasnawowmm cobon cmech 36,8 r otarona (CoH;OH) v 38,4 r HekoToporo
sewectea X, npu 20°C pasHo 9,47 kMa. Paccuntainte MonbHyto gomo ( %) U MONApPHYK MacCy BellecTsa
X (r/monb), ecnvt Py (CoHsOH) = 5,93 KMa, a php(X) = 11,83 kMa. B oTBeT 3anuiunTe Yncno, oKpyrims
ero 10 LefnbIx.

MonbHada gona:

MonsipHas macca:




N210, BapuaHT 2

10 6annos

[Ona noeanbHbIX pPacTBOPOB BbIMOHAETCA 3aKOH Pa\/ﬂﬂ, CornacHo KOTopoMy napuvanbHoe gasneHune HacbllWeHHOro

napa fieTy4yero KOMMOHEeHTa pacTBopa NpsMo NPOMOPLMOHANbHO ero MofbHOM [ore B pacTBoOpe:
.
p=p XX
roe p* — paeneHune napa YMCTOro pacTBOPUTENS NPY AaHHOW TeMMnepaType.

Ecnv e pacTBop COCTOMT U3 [BYX JIeTy4YnX KOMMOHEHTOB, To obluee [aBneHve Hah pacTBopoM Oymer

onpefensaTbcs CYMMOI NapumnanbHbIX AaBNEHNN KaKOA0ro 13 KOMMNOHEHTOB PacTBOpa:

p06u| =P + P2

[aBneHve Hag pacTBopoM, npeacTasnaioLmm coboir cmeck 2, 88 r metarona (CH3OH) v 12, 18 r HekoToporo
sewectsa X, npu 57°C pasHo 715, 5 Topp. Paccuutaiite MosbHyto gonio ( %) v MOfApHYIo Maccy BelyecTsa
X (r/monb), ecnn i (CH3OH) = 551 Topp, @ pf.(X) = 786 Topp. B oTBeT 3anuwmTe uncro, okpyrnus ero

[0 Uenbix.

MonbHasa nons:

MOJ'I'FlpHaFI Macca:

N210, BapuaHT 3

10 6annos

[na noeanbHbIX PacTBOPOB BbIMNOJIHAETCA 3aKOH Pa\/J'IFI, COrJylacHO KOTOPOMY napumnanbHoe AaBjieHne HacblWeHHOro

napa nety4yero KoOMnoHeHTa pacTteopa npsamMo npornopLmnoHanbHO ero MOJIbHOW Jone B pacTtBope:
—p* X
p=p X
roe p* — [AaBJieHne napa YNCTOro pacTeopuTena npu NaHHoM TeMnepartype.

Ecnn xe pacTBop COCTOUT W3 [OBYX JIeTy4nX KOMMOHEeHTOB, TO obllee [aBneHne Hap pacTBopoM 6\/,ELeT

onpepensaTbca CyMMOM napumnanbHbIX [aBNEHN KaXXOOro 3 KOMNOHEHTOB pacTtBopa:

pon =P + P2

[asneHune Hap pacTBopoM, npeacTasnsaolmm coboit cMecs 21, 84 r 6erzona (CeHg) n 103, 04 r HekoToporo
sewectea X, npu 60°C pasHo 25, 06 kMa. PaccunTaiite MonbHyto gono ( %) 1 MONspHYIo Maccy BellecTsa
X (r/monb), ecnvt Py (C6HG) = 51,3 kMa, a P (X) = 18, 5 «Ma. B oTBeT 3anmwwmTe YnNCNO, OKPYINNB €ro

[0 uenblx.

MonbHaga nong:

MonsipHas Macca:




N210, BapuaHT 4

10 6annos

[ns noeansHbIxX PacTBOPOB BbIMNOHAETCA 3aKOH Paynﬂ, corylacHo KOToOpoMy napumnanbHoe AaBeHne HacbllWeHHOro

napa neTy4yero KOMMOHeHTa pacTBOpa NPSMO NPOMNOPLIMOHANBHO €ro MOSTbHO [10M1€ B PAaCTBOpPE:!
k¥
p=p XX
roe p* — paeneHune napa YMCTOro pacTBOPUTENS NPY AaHHOM TeMMepaTtype.

Ecnn e pacTBop COCTOMT U3 [BYX JIETy4YMX KOMMOHEHTOB, To obllee [aBneHve Hah pacTBopoM Oymer

onpeaenaTbcs CyMMOVi NapLyanbHbIX aBNEeHUI KaX[Aoro 13 KOMNOHEHTOB pacTBopa:

Posu = P1 T P2

[asneHune Haj pacTBOpPOM, NpeacTasnaowmm coboli cMeck 32, 265 r xnopodopma (CHCl3) n 4, 62 r HekoToporo
sewectea X, npu 25°C pasHo 25, 413 klMa. Paccuntaiite MonbHyto gonio (%) 1 MofiSpHyto Maccy BellecTea
X (r/monb), ecnvt Phgo (CHCI3) = 26, 54 kMa, a ppiee(X) = 15,27 kMa. B oTBET 3anuwunTe Y1C0, OKPYrne

ero 4o Lenbix.

MonbHasa nona:

MOJ'IﬂpHaFI Macca:




LXXX| MockoBcKkasi 0JIMMIIHA/AA INKOJILHHUKOB 110 XHMHUH
OTb6opouHbIii dTaI 2024-2025 y4ebHnblit Tox
9 kJ1acc
Kaorcooe 3a0anue — 10 b6annos
Bceeo 3a 10 3a0anuii — 100 6annos

Ne 1-1. Mmeercss crexMOMETpHUYECKass CMECh METaHa U KHUCIOpoJa. DTy CMECh IOJOXKIJIM, TBEPAbIX
MPOAYKTOB pEAKIMK HE 00pa3oBajoCh, MPOAYKTHl PEAKIIMHA MOTYT IMOJIHOCTHIO MOTJIOMIATHCS M3BECTKOBOM
Bozoi. Omnpenenure OTHOUIEHME MOJSIPHOM Macchl Tra3000pa3HbIX IPOAYKTOB pEakLUUU CropaHus,
IIPUBEJICHHBIX K H.y., K Cp€JHEN MOJIIPHOM Macce UCXOAHOW CMecH. B oTBeTe 3anmInuTe 4ucilo, OKPYIJIUB
€ro 10 COMbiXx.
OtBer: 1,65 (10 6annos)
Pemenne:
1) 3anwuiieMm ypaBHEHHE PEAKIMU MEXKIY METAHOM U KHCIOPOIOM:
CHs4 + 202 — CO2 + 2H20
Tak kak yka3aHo, 4TO TBEP/JbIX MPOAYKTOB peakluy He 00pa30BajIoCh, TO B MPOAYKTaX peaKkUH He
MO>KET OBITh IIPOCTOIO BELIECTBA YIJIEpoa.
2) Ilpu H.y. Boma HEe MOXET ObITh B ra3000pa3HOM COCTOSHHH, ITO3TOMY Ia3000pa3HbId MPOIYKT
peaKIy — YIIIeKUCIIBIN Ta3, ero MoJIsipHasi Macca paBHa 44 1/MOJIb.
3) OOBEMHBIC 10JIM Ta30B B HCXOIHOM CMECH MOYKHO OIPE/ICIUTh [0 YPABHEHHUIO PEAKIINU:
0(CH4) = 1/3; ¢(02) = 2/3
4) Haiinem cpeaHIO MOJSIPHYIO MacCy CMECH:
M(cmecn) = M(CHa) - (CH4) + M(O2) - ¢(O2) = 16 r/moms - 0,333 + 32 - 0,667 = 26,667 r/mMoib
5) OrtHouIeHHE MOJISIPHOI MacChl YIIICKHCIOro Ta3a K MOJISIPHON Macce UCXOJHOM CMECH PaBHO:
M(CO:s>) : M(cmech) = 44 r/momnb : 26,667 t/moins = 1,65

Ne 1-2. Nmeetcs crexuoMeTpuueckas cmech 3TeHa C2Hs4 u kuciaopoma. DTy cMmech MOJOKIIIH, TBEPJBIX
IIPOAYKTOB peakiy He 00pa30BajoCh, MPOAYKTHl PEAKIIMU MOTYT MOJHOCTBIO MOTJIOIIATHCS M3BECTKOBOM
BO/I0M. OmpenenuTe OTHOIIEHHE MOJIIPHOM Macchl Ta3000pa3HBbIX MPOJAYKTOB pEaKIUH CropaHus,
IIPUBECHHBIX K H.Y., K CPEIHEN MOJIIPHON Macce UCXOJHOW CMeCH. B OTBETE 3amMIINTE YMCIIO, OKPYIJIUB
€ro J10 COMbIX.
Oteet: 1,42 (10 6annos)
Pemenue:
1) 3amuinem ypaBHEHUE PEAKIIUH MEKIY STCHOM U KHCIOPOIOM:
CoHs + 302 — 2C0O2 + 2H20
Tak kak yka3aHo, 4TO TBEP/bIX MPOAYKTOB peakuy He 00pa30BajoCh, TO B MPOAYKTaX pEaKkiUH He
MOJKET OBITh MPOCTOTO BEIIECTBA YIIepoa.
2) Ilpu H.y. Boma He MOXET OBITh B ra3000pa3HOM COCTOSHHH, IIO3TOMY Ta3000pa3HBId MPOIYKT
peaxkuuu — yriaeKucbli ra3, ero MojisipHasi Macca paBHa 44 r/mMoJb.
3) OOBEMHBIE 10JIM Ta30B B HCXOIHOW CMECH MOYKHO OMPEICITUTH [0 YPABHEHHIO PEAKIIUH:
¢(C2oHa4) = 1/4; ¢(02) = 3/4
4) Haiizem cpeaHIO MOISPHYIO MAacCy CMECH:
M(cmech) = M(C2Ha) - ¢(C2H4) + M(O2) - ¢(O2) = 28 r/moms - 0,25 +32 - 0,75 = 31 r/monb
5) OrtHouIEeHHe MOJIIPHOI MacChl YIIIEKUCIOTO ra3a K MOJISIPHOH Macce MCXOHOM CMECH paBHO:
M(CO:>) : M(cmech) = 44 t/momnb : 31 r/mons = 1,42



Ne 1-3. MmeeTcst cTeXMOMETpHYECKasi CMECh CEPOBOIOPOJA M KUCIOpOAa. DTy CMECh MOJO0XKIIHU, TBEPABIX
MPOJYKTOB PEaKIMd HEe 00pa3oBajoCh, MPOIYKTHI PEAKIIMA MOTYT MOJHOCTHIO TOTJIOMIATHCS M3BECTKOBOM
Bofiol. Omnpenenure OTHONICHHE MOJSIPHOM Macchl Tra3000pa3HbIX MPOAYKTOB pEakUUU CropaHwus,
MPUBEICHHBIX K H.Y., K CpeIHel MOJISIPHOM Macce UCXOAHOW cMecH. B oTBeTe 3amuinuTe Yuciio, OKPYIJIUB
€ro J10 COMbIX.
OtBer: 1,95 (10 6annos)
1) 3Banwuiem ypaBHEHHE PEAKIIMU MEKIY CEPOBOJIOPOIOM U KUCIOPOIOM:
2H,S + 302 — 2S0; + 2H20
Tak kak yka3aHo, 4TO TBEPJBIX MPOJYKTOB PEAKIIMU HE 00Pa30BaIOCh, TO B MPOIYKTAX PEaKIIUU HE
MOJKET OBITh IIPOCTOTO BEIIECTBA CEPHI.
2) Tlpu H.y. Boja HEe MOXET ObITh B ra3000pa3HOM COCTOSHHH, IMO3TOMY Ia3000pa3HbId MPOIYKT
peaKiuu — CEpHUCTBHIH ra3, ero MoJsipHas Macca paBHa 64 1/MOJIb.
3) OOBEMHBIE 10K Ta30B B HCXOAHOM CMECH MOYKHO OMPEICITUTH 10 YPABHEHHIO PEAKIIUH:
o(H2S) = 2/5; ¢(02) = 3/5
4) HaiizeM cpeHIOI MOJSIPHYIO MacCy CMECH:
M(cmecs) = M(H2S) - 9(H2S) + M(O2) - ¢(O2) = 34 r/momns - 0,4 + 32 - 0,6 = 32,8 r/™m01B
5) OrtHolIeHHEe MOJIIPHOM MACChl CEPHUCTOTO r'a3a K MOJIIPHON Macce UCXOAHOM CMECH PaBHO:
M(SO>) : M(cmecn) = 64 r/moub : 32,8 r/mois = 1,95

Ne 1-4. Nmeetcs crexuomerpuueckas cMmech arnerusea CoHz u kucinopona. 9Ty cMech MOJOXKIIIH, TBEPIBIX
IIPOAYKTOB peakiy He 00pa30BajoCch, NPOAYKTHl PEAKLIUU MOTYT MOJHOCTBIO MOTJIOIIATHCS MU3BECTKOBOM
BofioM. Omnpenenure OTHOUIEHME MOJISIPHOM Macchl Ta3000pa3HbIX MPOAYKTOB pEakLUU CropaHus,
IIPUBEJICHHBIX K H.y., K CpEJHEN MOJIIPHOM Macce UCXOAHOW CMecu. B oTBeTe 3anmiunTe 4uciio, OKpYyIJIiB
€ro 10 COMbIX.
OtBer: 1,45 (10 6annos)
Pemenue:
1) 3anuiem ypaBHEHHE PEAKIMU MEKAY AllETHICHOM U KHCIOPOIOM:
2CoH2 + 502 — 4CO; + 2H20
Tak kak yka3aHo, 4TO TBEp/bIX MPOAYKTOB pPEaKLMU HEe 00pa30BajIOCh, TO B MPOAYKTaX peaKkIUH He
MOJKET OBITh IIPOCTOIO BEUIECTBA YIiepoa.
2) Tlpu H.y. BoJa HE MOXET ObITh B ra3000pa3HOM COCTOSHHH, ITO3TOMY Ia3000pa3HbId MPOIYKT
peaxkuuu — yriaeKucIbli ra3, ero MojsipHasi Macca paBHa 44 r/MoJb.
3) OOBEMHBIE 10JIM Ta30B B HCXOIHOM CMECH MOYKHO OMPEICIUTH [0 YPABHEHUIO PCAKIIUH:
¢o(C2oH2) = 2/7; ¢(0O2) = 5/7
4) Haiinem cpeaHIO MOJSIPHYIO MacCy CMECH:
M(cmecs) = M(Cz2Hz2) - ¢(C2H2) + M(O2) - ¢(O2) = 26 r/momns - 0,2857 + 32 - 0,7143 = 30,2857
r/MOJb
5) OrTHoIIEHHE MOJIIPHOI MacChl YIIIEKUCIOrO ra3a K MOJSIPHON Macce UCXOJHOM CMeCH paBHO:
M(CO:.) : M(cmech) = 44 r/momnb : 30,2857 r/mons =~ 1,45



Ne 2-1.

6,72 1 (n.y.) yriekucinoro raza nponyctwin udeped 400 r 3,7%-Horo pacrtBopa TMIPOKCHIA KaJIbLIMSL.
Paccuuraiite MmaccoByto nomto conu (%) B oOpa3zoBaBiieMcs pactBope. B oTBeT 3anumuTe 4nciao, OKpyIivB
€ro J10 decamulx, 3HaK % yKa3bIBaTh HE HY>KHO.

OtBer: 4 (10 6arn08)

Pewmenne:

v(CO2) =6,72/22,4 = 0,3 moib

v(Ca(OH)2) = 400%*0,037/74 = 0,2 monb

v(COy) : v(Ca(OH)2)=0,3:0,2 =3 : 2, Toraa ypaBHEHHE PEaKIUU OyIeT UMETh BU]I
2Ca(OH). + 3CO2 — CaCO3 + Ca(HCO3)2 + H20

B pactBope octaercs TOJIbKO THAPOKApOOHAT KaTbIUsI, TOTa

m(Ca(HCO3)2) =0,1*¥162 =162

m(p-pa) = Mp-pa(Ca(OH)2) + m(CO2) — m(CaCOs) = 400 + 0,3*44 — 0,1*¥100 =403,2 ¢
®(Ca(HCOz)2) = 16,2/403,2 = 0,04 (4%)

Ne 2-2.

13,44 n (m.y.) yrnekucnoro rasa npomyctiiud udepe3 900 r 7,6%-Horo pactBopa ruapokcuaa Oapus.
PaccuuTaiite maccoByto noito conu (%) B 06pazoBaBiieMcst pacTBope. B oTBeT 3anuimTe 4yucio, OKpyriuB
€ro J10 decamulx, 3HaK % yKa3bIBaTh HE HY>KHO.

OtBet: 58 (10 6annos)

Pemenne:

v(CO) = 13,44/22,4 = 0,6 MoIb

v(Ba(OH)2) = 900*0,076/171 = 0,4 monb

v(CO2) : v(Ba(OH)2) = 0,6 : 0,4 =3 : 2, Tora ypaBHEHUE peakiuu OyaeT UMETh BU/I
2Ba(OH). + 3CO2 — BaCO3 + Ba(HCO3)2 + H20

B pactBOpe ocTaeTcsi TOIBKO MHAPOKapOOHAT Oapusi, TOraa

m(Ba(HCOs),) = 0,2%259 = 51,8

M(p-pa) = Mp-pa(Ba(OH)2) + M(CO,) — m(BaCOs) = 900 + 0,6%44 — 0,2%197 = 887 r
o(Ba(HCO3).) = 51,8/887 = 0,058 (5,8%)



Ne -2-3.

22,4 n (n.y.) yriekucinoro raza mnpomnyctwin udepe3 600 r 7,4%-Horo pactBopa TMAPOKCHIA KaJIbLIMSL.
Paccuuraiite MmaccoByto nomto conu (%) B oOpa3oBaBieMcs pacTBope. B oTBeT 3anuimTe 4nucio, OKpyriuB
€ro J10 decamulx, 3HaK % yKa3bIBaTb HE HYKHO.

OtBer: 10,4 (10 6annos)

Pewmenne:

v(CO2) =22,4/22,4 = 1 mob

v(Ca(OH)2) = 600*0,074/74 = 0,6 moinb

v(COy) : v(Ca(OH)2)=1:0,6 =5 : 3, Toraa ypaBHEHHE Peakiuu OyIeT UMETh BH]I
3Ca(0OH). + 5C0O2 — CaCO3z + 2Ca(HCO3)2 + H20

B pactBope octaercs TOJIbKO THAPOKApOOHAT KaTbIUsI, TOTa

m(Ca(HCO3)2) =0,4*162 = 64,8 T

m(p-pa) = Mp-pa(Ca(OH)2) + M(CO2) — m(CaCOs) = 600 + 1*44 — 0,2*¥100 = 624 r
®(Ca(HCOz)2) = 64,8/624 = 0,104 (10,4%)

Ne -2-4.

16,8 n (m.y.) yriekucinoro rasa mponyctuin uepe3d 1,5 kr 5,13%-Horo pactBopa ruapokcuaa Oapus.
PaccuuTaiite MmaccoByto oo conu (%) B 06pa3zoBaBiemMcs pacTBope. B oTBeT 3anummTe yucio, OKpyrius
€ro J10 decamulx, 3HaK % yKa3bIBaTb HE HYKHO.

OtBet: 5,2 (10 6annos)

Pemenne:

v(CO2) =16,8/22,4 = 0,75 moib

V(Ba(OH)2) = 1500%0,0513/171 = 0,45 moub

v(CO2) : v(Ba(OH)2) = 0,75 : 0,45 =5 : 3, Torma ypaBHeHHE peakiuu OyaeT UMETh BUJI
3Ba(OH). + 5C0O2 — BaCO3z + 2Ba(HCO3)2 + H20

B pactBOpe ocTaeTcsi TONBKO MHAPOKapOOHAT Oapusi, TOraa

m(Ba(HCO3)2) = 0,3*259 = 77,7

M(p-pa) = Mp-pa(Ba(OH)2) + M(CO2) — m(BaCOs) = 1500 + 0,75*44 — 0,15%197 = 1503,45
®(Ba(HCO3),) = 77,7/1503,45 = 0,052 (5,2%)



Ne -3-1.

Nmeercd miectnb IMPOHYMCPOBAHHBIX XUMHWYCCKUX CTAKAHOB, B KOTOPBIX HAXOASATCA:

1) PactBop dropuma Harpus 066EMoM 200 M1 1 kKoHIeHTpanuei 0,1 Mojb/1

2) PactBop 6pomuaa kambipst 00sEMoM 200 Mt u KoHteHTparmeii 0,1 MoJIb/

3) PacrtBop m1aBUKOBO# KHCIOTH 00béMOM 200 M1 1 KoHIeHTparuei 0,1 Mob/a
4) PactBop oprodocdara Harpus 00bEMoM 200 Mt 1 KoHIeHTparmei 0,1 MoJIb/
5) JluctuupoBanHas Boga 00bEMom 200 M

6) PactBop cyibdara amoMutus 0obéMomM 200 Mt 1 koHueHTparuei 0,1 Mo/

Co BceMH WIECTHIO PACTBOpPAMHU MPOJEIATM KIACCHUYECKUM OMBIT MO KAaueCTBEHHOMY OIPEEICHUIO
ANEKTPONPOBOJIHOCTH pacTBOpa. [[ist 3TOro B KaKIplil CTakaH OIMYCTHJIA JIBAa DJIEKTPOJIa, COCIMHEHHBIX C
HMCTOYHUKOM TMOCTOSSHHOTO TOKAa M D3JEKTPUYECKOM JaMIOYKOM (BCe DSJIEMEHTHl LEMU COEIUHEHBI
nocneaoBarenbHo). Ha snexkTpoasl mojganu AOCTATOYHO BBICOKOE HAIpshKeHHE. SIPKOCTh CBEUYECHMS
JAMIIOYKH 3aBUCHT OT COINPOTUBICHHUS PacTBOpPa, a OHO B CBOK OYEpeIb OT KOHLIEHTPALlUd HMOHOB B
pactBope. Pacronoxxkure crakaHbl U UX COJIEPKUMOE M0 BO3PACTAHUIQ YKCIIa HOHOB B pacTBope. B oTBere
3aMUIIATE MOCIEA0BATEILHOCTD YHCeN 0e3 MpoOesioB u 3HaKOB npenuHaHus. Hanpumep, tak: 123456

Otset: 531246 (10 6annos)

Ne -3-2.
HNmeetcs miectb IMPOHYMEPOBAHHBIX XUMHWYCCKUX CTAKAHOB, B KOTOPBIX HAXOASATCH:

1) PactBop ruapokapOonara Hatpus 00bEMoM 200 Mt 1 koHueHTpanuei 0,1 Mosb/
2) JluctumnupoBanHast Boga 00bEMom 200 M

3) PactBop kapOoHara Hatpusi 00bEMOM 200 Mt 1 KoHIeHTpanuei 0,1 MoJb/1

4) PacTtBOp cepoBOAOPOIHON KHCIOTHI 00BbEMOM 200 M1 1 KOoHIIeHTparuen 0,1 Mob/i
5) PacrBop oprodoctara kamus 0osémMom 200 Mt u KoHteHTpanuei 0,1 Mosb/1

6) PacrtBop cynbdara xpoma(lll) 06sémom 200 Mt u koHeHTpanuei 0,1 Mob/m

Co BceMM WIECTBIO pacTBOpaMU MpOJETAIN KJIACCHUECKUH OIBIT 10 KaueCTBEHHOMY OIPEACIECHUIO
ANEKTPONPOBOJIHOCTH pacTBopa. [yt ATOro B Kakaplii CTakaH OMYCTHJIMA JIBAa JIEKTPOJIA, COETMHEHHBIX C
HMCTOYHUKOM IIOCTOSSHHOTO TOKAa M D3JEKTPUYECKOM JaMIIOYKOM (BCE DJIEMEHTHl LENu COEIUHEHBI
nocieaoBarenbHo). Ha snexkTpoasl moganu AOCTATOYHO BBICOKOE HAIpsKeHHE. SIpKOCTh CBEYEHHUS
JAMIIOYKH 3aBUCHUT OT COIPOTUBIIEHHUS PacTBOpPa, a OHO B CBOIO OYEpEIb OT KOHLEHTPAllUd HOHOB B
pactBope. Pacronoxxure crakaHbl U UX COJIEPKUMOE [0 BO3PACTAHUIO YKCIIa HOHOB B pacTBope. B oTBere
3aIUIINTE MOCNIeA0BaTEILHOCTh Yuces 0e3 mpoOesoB U 3HakoB npenuHanus. Hampumep, Tak: 123456

OTtBer: 241356 (10 6annos)



Ne 3-3.
Hmeercs 1mecTh MPOHYMEPOBAHHBIX XUMHUECKUX CTAKAHOB, B KOTOPBIX HAXOISTCA:

1) PactBop ykcycHOUM KHCIOTB 00bEMOM 200 Mt 1 koHueHTpanueit 0,01 Mob/n
2) PactBop HuTpara anromuHus 00bEMoM 200 M1 u koHeHTparmei 0,01 Mob/1
3) PactBop cyibdara xenesa(ll) oobémom 200 mut u kouteHTpanueid 0,01 Monb/n
4) PactBOp rugpokcuaa 6apus 00béMom 200 Mt u konneHTparueit 0,01 Mosb/n

5) PactBop cynbdara xeneza(lll) oopémom 200 Mt u konnentpanueit 0,01 Mosb/1
6) JuctummmpoBanHas Boga 006éMom 200 M

Co BceMM WIECTbIO pAcTBOpaMHU MpOJETad KJIACCHUECKUU OIBIT IO KAaueCTBEHHOMY OIpEAeNICHUIO
ANEKTPONPOBOJIHOCTH pacTBOpa. st 3TOro B KaK[plil CTakaH OMYCTHJIA JIBAa DJIEKTPOJIA, COCIMHEHHBIX C
HMCTOYHUKOM IIOCTOSIHHOTO TOKa M JJICKTPUYECKOM JIAaMIOYKOW (BCE OAJIEMEHTHI II€MU COCAUMHEHBI
nocieaosarenbHo). Ha snexkTpoipl mojganu AOCTATOYHO BBICOKOE HAIpsDKEHHE. SIPKOCTh CBEUYEHMS
JIAMIIOYKH 3aBUCUT OT COMPOTHUBIIECHHUS PACTBOPA, a OHO B CBOIO OuYepeAb OT KOHIICHTPAIMM HOHOB B
pactBope. Pacronoxxure crakaHbl U UX COJIEPKUMOE 10 BO3PACTAHUIO YKCIIa HOHOB B pacTBope. B oTBere
3aMUIIUTE MOCIEI0BATENFHOCTD Yicel 0e3 MpoOenoB U 3HakoB npenuHanus. Hampumep, Tak: 123456

OrtBet: 613425 (10 6annos)

Ne 3-4.

Nmeercs mectn IMPOHYMCPOBAHHBIX XUMHWYCCKUX CTAKAHOB, B KOTOPBIX HAXOAATCA:

1) ductumnmupoBaHHas Boga 00béMom 200 Mt

2) PacrtBop ruapooprodocdara Harpus 00bEMoM 200 M 1 koHueHTparwei 0,01 Mosb/i
3) PacrBop xnopuaa amromunus 006EMoM 200 M1 u korueHTparmeit 0,01 Monb/n

4) PactBop cynbtara maraust 00bEmMom 200 Mt u koHleHTpanuei 0,01 Mob/n

5) PacrtBop miaBukoBoit kuciaoTel 006EMoM 200 M1 u koHIeHTparwmeit 0,01 Monb/n

6) PactBop cynbdara amomunus 06béMom 200 Mt u koHteHTparuei 0,01 Mosb/i

Co BceMM WIECTbIO pAcTBOpaMHU MpoOJETalid KJIACCHUECKHUH OMBIT IO KAaueCTBEHHOMY OIpeAeNeHUI0
AJIEKTPONPOBOAHOCTH pacTBopa. Iist 3TOro B KaXKAbIM CTaKaH OIYCTWJIM JBA JJIEKTPOJAA, COCIMHEHHBIX C
HUCTOYHUKOM TIOCTOSSHHOTO TOKAa M DJEKTPUUECKON JaMIOYKOW (Bc€ DSIEMEHTHl LENU COEAMHEHBI
nocneaoBarenbHo). Ha smekTponasl moganu JOCTATOYHO BBICOKOE HAMpsDKeHHE. SIPKOCTh CBEUYCHHS
JJAMIIOYKM 3aBUCUT OT CONPOTHUBIIEHUS PAcTBOpPA, a OHO B CBOK OuY€pelb OT KOHLIEHTpAlMd HOHOB B
pactBope. Pacnosioxkure crakaHbl U UX COAEPKUMOE MO0 BO3PACTAHMIO YKCIIA MOHOB B pacTBope. B oTBere
3aMUIIATE MTOCIIEI0BATEILHOCTD YHCEN 0e3 MpoOesioB u 3HaKOB npenuHaHus. Hanpumep, tak: 123456

OtBet: 154236 (10 6annos)



Ne 4-1.

HaBecky HEW3BECTHOTO MeTalla pa3feiviIM Ha JBE paBHbIC YacTh. lIepBYyIO0 4YacTh COXIIM B U30BITKE
KHCIIOpO/Ia, a BTOPYIO B HM30BITKE XJIOpa, NMPU 3TOM CTENEHb OKHUCICHHUS MeTajula B O0OMX MPOIYKTax
onuHakoBas. OmnpenenuTe HEU3BECTHBIM METall, €CIM W3BECTHO, YTO Macca OJHOr0 MpPOAYKTa Oolblile
Macchl apyroro Ha 108,6%. B orBer 3anuuiurte nopadkoewvii Homep Merama B [lepuoandeckoil cucreme

XUMHUYeCKuX diemeHToB .M. Menaeneena.

OrtBet: 24 (10 6annos)

Pemienue:

Me + n/402 — 1/2Me20n

Me + n/2Cl2 — MeCl,

Macca xnopuaa 60JbI1e MacChl OKCUAA, TOTJa MOXKHO COCTaBUTh YpaBHEHUE:
0,5*2,086*(2Mwme + 16n) = Mie + 35,5n

Mwe = 17,32n, ipu N = 3, Mme = 52 1/MOJTb, 9TO COOTBETCTBYET Xpomy (24 HOMED)

Ne 4-2.

HaBecky Hen3BecTHOro MeTajjia pas3/ieiMid Ha JBe paBHble YacTH. IIepByl0 4acTh COXIJIM B M30bITKE
KHUCJIOPO/Aa, a BTOPYK B M30bITKE Opoma, NMpH 3TOM CTENEHb OKUCIEHUS MeTalla B 0OOMX MpPOJYyKTax
omuHakoBas. OmpenenuTe HEM3BECTHBIM MeETall, €ClIi M3BECTHO, YTO Macca OJHOTO TPOJIyKTa OoJbIile
Maccel apyroro Ha 181%. B otBer 3anumiurte nopadkosgvii_ nomep metamia B [lepuoauueckoil cucteme
xuMudeckux ayemenToB .M. Meneneena.

OrtBeT: 29 (10 6annos)

Pemenue:

Me + n/40; — 1/2Me20n

Me + n/2Br, — MeBr

Macca 6poMua Oobliie Macchl OKCH/IA, TOT/Ia MOKHO COCTaBUTh YpaBHEHUE:
0,5*%2,81*(2Mwme + 16n) = Mme + 80n

Mwme = 31,78n, ipu N = 2, Mme = 63,56 T/MOJIB, 9TO COOTBETCTBYET Medu (29 HOMED)



Ne 4-3.

HaBecky HEW3BECTHOTO MeTallla pa3feivif Ha JIBe paBHbIC 4YacTH. lIepByI0 4acTh COXKIIM B U3OBITKE
KHCIIOpO/ia, a BTOPYIO B HM30BITKE HOJA, MPU ITOM CTENEHb OKHUCIICHHS MeTajla B 000MX MPOJyKTax
onuHakoBas. OmnpenenuTe HEU3BECTHBIN METalll, €CIM W3BECTHO, YTO Macca OJHOr0 MpPOAYKTa Oolblie
Maccol apyroro Ha 700%. B orBer 3anumurte nopadxogwiii_ nomep Metamia B Ilepuognmueckoil cucreme

XUMHUYeCKuX diemeHToB .M. Menaeneena.

Otset: 13 (10 6annos)

Pemienue:

Me + n/402 — 1/2Me20n

Me + n/2l; — Meln

Macca noauna 60bI1e Macchl OKCUA, TOTAa MOKHO COCTaBUTh YpaBHEHUE:
0,5*%8*(2Mwme + 16n) = Mme + 127n

Mwme = 9n, ipu N = 3, Mme = 27 1/MOJIb, YTO COOTBETCTBYET atromunuo (13 Homep)

Ne 4-4.

HaBecky Heus3BecTHOro MeTamia pa3feiiiid Ha JIB€ paBHbIE 4yacTu. lIepByr0 4acTh COXIJIM B W30BITKE
Opoma, a BTOPYIO CIUTABHIIA C U30BITKOM CEpBI, IPH ITOM CTETEHb OKHCIIEHUSI MeTallia B 000MX MPOTyKTaxX
onuHakoBas. OmnpenenuTe HEU3BECTHBINM METall, €CIM W3BECTHO, YTO Macca OJHOr0 MpPOAYKTa OoJblie
Macchl apyroro Ha 132%. B orBer 3anumute nopadxogwiii_ nomep Mmetamia B Ilepuognmueckoil cucreme
XUMHYEeCcKUX 3neMeHToB [[. M. MeHaeneena.

OrtBet: 30 (10 6annos)

Pemenue:

Me + n/2S — 1/2Me2Sh

Me + n/2Br2 — MeBrn

Macca 6poMua Gosbliie Macchl Cyib(puaa, TOTAa MOKHO COCTaBUTh ypaBHEHUE:!
0,5*2,32*(2Mwme + 32n) = Myve + 80n

Mwme = 32,5n, ipu N = 2, Mme = 65 1/M0JIB, UTO COOTBETCTBYET UunKY (30 HOMEp)



Ne 5-1.

Huxe npuBenena nenouka npespamieHuil. Bee BemjectBa Xi-Xs copepkaTr aTroMbl OJHOIO 3jeMeHTa. B
OTBETE YKAXKUTE MACCOBYIO JOJIO 3TOTO 3jeMeHTa B Xi, a TaKke B OJHOM u3 BewectB X4 mwiu Xs, y
KOTOPOTO MOJIsipHAasi Macca HauOousbmias. OTBET JaiiTe B MPOIIEHTaX C TOYHOCTBIO JO JECATHIX. ATOMHbBIE
MAacChl 3JIEMEHTOB HEOOXOAUMO OKPYIIIAThH a0 Ienbix, kpome xiopa (Ar(Cl) = 35,5). B orBere 3amuimte
TOJIBKO YHCIIO, OKPYIJIUB €r0 10 decsimbix, a 3HAK % yKa3bIBaTh HE HY)KHO.

Xa
HCI Na,HPO4 9J1.TOK KOH
CaOCl; X1 Xa X3
KOHII. pacTBop pacTtBop 0-5°C
Xs
OTtBeT: MaccoBast 1ois sneMmenTa B X1: 64,0 (5 6annos)

MmaccoBas 1o anementa B Xa / Xs: 39,2 (5 6annos)

Pemenne:

1) YpaBHEHHUSs IPOTEKAIOIINX PEAKLIUNI:
CaOCl; + 2HCI — CaCl; + Cl2 + H20
CaClz + NazHPO4 — 2NaCl + CaHPO4
2NaCl + 2H20 — 2NaOH + Cl2 + H2
Cl2 + 2KOH — KCI + KCIO + H20

2) BemectBo X1 — XJIOpUJ KalbIUs, TaK KaK COAEPKUT XJIOP U MOKET pearupoBath ¢ ruapoopTodocharom
Hatpus. MaccoBas 10715 XJ10pa B HEM paBHa:

®(Cl)=71: (40 + 71) - 100% = 64,0%

3) DnemeHT, aTOMbI KOTOPOTO €CTh BO BcexX BemlecTBax Xi-Xs, — 3T0 XJ1op. BeiOupaem u3 X4 u Xs BelecTBo
¢ OosblIel MOJIIpHO# Maccoii — 3To runoxyoput kanmus KCIO. MaccoBast 1015 Xsiopa B HEM paBHa:

o(Cl) = 35,5 : (39 + 35,5 + 16) - 100% =~ 39,2%



Ne 5-2.

Huxe npuBenena nenouka npespamieHuil. Bee BemjectBa Xi-Xs copepkaTr aTroMbl OJHOIO 3jeMeHTa. B
OTBETE YKAXKUTE MACCOBYIO JOJIO 3TOr0O 3jieMeHTa B Xi, a TaKke B OJHOM u3 BewiectB X4 mwiu Xs, y
KOTOPOTO MOJIsipHasi Macca HauOoubmias. OTBET JalTe B MPOICHTaX C TOYHOCTBIO JO JECATHIX. ATOMHBIE
MAacChl 3JIEMEHTOB HEOOXOAUMO OKPYIIIAThH a0 Ienbix, kpome xiopa (Ar(Cl) = 35,5). B orBere 3amuimte
TOJIBKO YHCIIO0, OKPYIJIUB €r0 JI0 decsimbix, a 3HaK % yKa3bIBaTh HE HY)KHO.

Xa
H.0 NaOH JIL.TOK KOH /
CaSs X1 > X2 X3
t HU30BITOK pactBOp t \
Xs
OTtBeT: MaccoBast fois sneMenTa B X1: 94,1 (5 bannos)

maccoBas 1o temenrta B Xa/ Xs: 20,3 (5 bannos)

Pemenne:

1) YpaBHEHHUSs IPOTEKAIOIINX PEAKLIUNI:
CaS + 2H20 — Ca(OH)2 + H2S

H2S +2NaOH — NazS + 2H20

NazS + 2H20 — 2NaOH + S + Hz

3S + 6KOH — 2K;S + K2S03 + 3H20

2) BemectBo X1 — cepoOBOJOPOJI, TaK KaK COJEPKUT CEPY U MOXKET pearupoBaTh ¢ TUAPOKCUIOM HATPHSL.
MaccoBas 105151 cepbl B HEM paBHa:

®(S) =32: (32 +2) - 100% ~ 94,1%

3) DneMeHT, aTOMBI KOTOPOI'O €CTh BO Beex BemiecTBax Xi-Xs, — 3T0 cepa. BoioupaeMm n3 Xa u Xs BEIecTBO
¢ OoutbIelt MOJISIPHOH Maccol — 3To cynbdut kamus KoSOs. MaccoBast 10J1st cepbl B HEM paBHa:

®(S)=32:(39-2+32+16-3)- 100% = 20,3%



Ne 5-3.

Huxe npuBenena nenouka npespameHuii. Bee BemectBa Xi-Xs copepkar aTroMbl OJHOrO 3jeMeHTa. B
OTBETE YKAXKUTE MACCOBYIO JOJIO 3TOTO 3jeMeHTa B Xi, a Takke B OJHOM u3 BewiectB X4 mwiu Xs, y
KOTOPOTO MOJIsipHasi Macca HauOoubmias. OTBET JalTe B MPOICHTaX C TOYHOCTBIO JO JECATHIX. ATOMHBIE
MAaccChl 3JIEMEHTOB HEOOXOAUMO OKPYIIATh A0 menbix, kpome ximopa (Ar(Cl) = 35,5). B orBere 3amurmte
TOJIBKO YHCIIO, OKPYIJIUB €r0 10 decsimbix, a 3HAK % yKa3bIBaTh HE HY)KHO.

X4
NaOH H2S04 cu KOH /
N2Os X3

X1 > X2
pacTtBop KOHIL. ; t t \

Xs

OTtBeT: MaccoBast 1ois sneMenTa B X1 16,5 (5 bannos)

maccoBas 1o emenrta B X4/ Xs: 38,6 (5 bannos)

Pemenue:

1) YpaBHEHHUS IPOTEKAIOIINX PEAKLIUNI:
N20s + 2NaOH — 2NaNOsz + H20

NaNO3 + H2SO4 — HNO3z + NaHSO4
4HNOs3 + Cu — Cu(NOs3)2 + 2NO> + 2H,0
3NO2 + 2KOH — 2KNO3 + NO + H20

2) BemtectBo X1 — HUTpAT HATpUs, TaK KaK COIEPKUT a30T U MOXKET pearupoBaTh ¢ KOHIIEHTPUPOBAHHOMN
CepHOM KUCIOoTOM. MaccoBas 10J1s1 a30Ta B HEM paBHa:

o(N) =14 : (23 + 14 + 48) - 100% ~ 16,5%

3) DieMeHT, aTOMBI KOTOPOT'O €CTh BO BeexX BemiecTBax Xi-Xs, — 3T0 a30T. Beioupaem u3 X4 u Xs BEIIECTBO
¢ O0JIBIIIEH MOJIIPHOM Maccoi — 3TO HUTPAT Kajusi. MaccoBasi 1075l a30Ta B HEM paBHa:

o(N)=14: (39 + 14+ 16 - 3) - 100% = 13,9%



Ne 5-4,

Huxe npuBenena nenouka npespamieHuil. Bee BemjectBa Xi-Xs copepkaTr aTroMbl OJHOIO 3jeMeHTa. B
OTBETE YKAXKUTE MACCOBYIO JOJIO 3TOTO 3jeMeHTa B Xi, a Takke B OJHOM u3 BewiectB X4 mwiu Xs, y
KOTOPOTO MOJIsipHasi Macca HauOousbmias. OTBET JalTe B MPOICHTAX C TOYHOCTBHIO JIO JECATHIX. ATOMHbBIE
MAacChl 3JIEMEHTOB HEOOXOAUMO OKPYIIIAThH a0 Ienbix, kpome xiopa (Ar(Cl) = 35,5). B orBere 3amuimte
TOJIBKO YHCIIO, OKPYIJIUB €r0 10 decsimbix, a 3HAK % yKa3bIBaTh HE HY)KHO.

KOH Ca(OH) S0z ; C KOH /

P4O10 > X1 > X2 X3
8 oKB. H30BITOK t H,0 : t \

OTtBeT: MaccoBast 1ois sneMmenTa B X1 17,8 (5 6annos

MaccoBas nois aneMmenTta B Xa/ Xs: 91,2 (5 6annos)

Pemenue:

1) YpaBHEHHUS IPOTEKAIOIINX PEAKLIUNI:

P4O10 + 8KOH — 4K;HPO4 + 2H20

2K2HPO4 + 3Ca(OH)2 — Caz(POs)2 + 4KOH + 2H20
2Ca3(P0O4)2 + 5Si02 + 10C — 6CaSiO3 + P4 + 10CO
P4 + 3KOH + 3H20 — PH3 + 3KH2PO:

2) BemectBo X1 — ruzapooprodocdar Kaiaus, Tak Kak COAEPKUT (Gochop M MOXKET pearupoBarh C
THJIPOKCUAOM Kanblus. MaccoBas 1o ¢pocopa B HEM paBHa:

o(P)=31:(78+1+31+64) -100% =~ 17,8%

3) DnemMeHT, aTOMBl KOTOPOTrO €CTh BO Bcex BemecTBax Xi-Xs, — 310 ¢ocdop. Bribupaem nz Xa u Xs
BEIIIECTBO C MEHBIIIEH MOJIIpHON Maccoil — 3To Gocdun PH3. Maccoas nonst dochopa B HEM paBHa:

o(P)=31:(31+1-3)- 100%=~91,2%



Ne 6-1.

8,5 T HEKOTOpOro OWMHAPHOTO BemIeCTBA coiepxaT 2,468 Mr JJIEKTPOHOB, a SAPO aroMa OJHOrO U3
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, COJEPKHUT OJMHAKOBOE YUCIIO IMPOTOHOB W HEUTpOHOB. Omnpenenure
3TO BEUIeCTBO. B 0TBeT 3amuminTe ero MOJICKYJSIpHYIO (hOpMYITy, HCIIOB3YS JIATHHCKHE OYKBBI, HAIPUMED;
H2S04. IIpumuTte, uTo Macca aiekTpoHa paBHa 1/1823 a.e.m.

OtBet: H2S i H202 (10 6annos)

Pemienmne:

Crnenyer mOMHUTh, YTO 3HAUYEHHE OTHOCHUTENBHOM aTOMHON MacChl B a.€.M. COBMAJaeT MO 3HAYCHHUIO C
MOJISIPHOM Maccoi atoma B r/mMoJib. Torma, M(€7) = 1/1823 r/moub, ciienoBaTensHo, V(€7) = 0,002468*1823 =
4,5 momb = V(p™). Tak kak M(p™) = M(n® = 1 r/moms, To V(n°) = 4 Monb. Tak KaKk B COCAMHEHUM YUCIIO
HEHTPOHOB MECHBIIIE YHCIIA IPOTOHOB — TaKOE BO3MOXKHO, €CIHM B COCTaB COCAUHCHHS BXOIAT aTOMBI
Bomopoaa, roraa V(H) = 4,5 —4 = 0,5 mone. Toraa, mis popmyisl DHy momydaem:

M5 = 8,5x/0,5 — x = 16X, mpu X = 1 monyuaem M» = 16 r/MOJb, YTO COOTBETCTBYET KHUCIOPOIY, TOTaa
dbopmyna BemectBa — H202. Eciiu xe X =2, To M» = 32 r/mounb, To hopmyna BemectBa — H2S.

Ne 6-2.

5,1 r HexoToporo OHMHApHOTrO BemiecTBa cojaepxkar 1,646 Mr sJIeKTpoOHOB, a SApPO aroMa OJHOTO W3
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, COJEPKHUT OAMHAKOBOE YUCIO NMPOTOHOB M HEWTpoHOB. Omnpenenute
3TO BELIECTBO. B 0TBET 3amuinTe ero MOJIEKYJSIpHYIO (hOpMYITy, UCHIOB3Ys JIATUHCKHE OyKBBI, HAIPUMED;
H2S04. Ilpumure, uto Macca 3yiekTpoHa paBHa 1/1823 a.e.m.

Otset: NH3 (10 6annos)

Pemenne:

CnenyeT MOMHUTH, YTO 3HAYEHHE OTHOCUTEJIBHOW aTOMHOM Macchl B a.€.M. COBIAJAaeT MO 3HAYEHUIO C
MOJISIpHO# Maccoit atoma B r/mMouib. Torma, M(e7) = 1/1823 r/mons, cienosatesbho, V(€7) = 0,001646*1823 =
3 momb = V(p*). Tak kak M(p*) = M(n°) = 1 r/moms, To V(n®) = 2,1 Mons. Tak Kak B COSTMHEHHH UYHCIIO
HEHTPOHOB MEHBINIE YHCIIa MPOTOHOB — TaKOE BO3MOXKHO, €CIU B COCTaB COCJUHEHHS BXOIAT aTOMBI
Bojopona, torjaa V(H) =3 —2,1 = 0,9 mons. Toraa, s Gpopmyisl DHy momydaem:

M» =5,1x/0,9 — x = 5,67X, npu X = 3 mony4yaeM M» = 17 1/MOJIb, YTO COOTBETCTBYET a30Ty, TOra GopMmya
Bemiectsa — NHs.



Ne 6-3.

5,6 T HEKOTOPOro OMHAPHOTO BEIIECTBA Co/iepKaT 1,92 Mr 3JIEKTPOHOB, a SIPO aTOMAa OJTHOTO M3 DJIEMEHTOB,
BXOJIAIIUX B €T0 COCTAB, COACPKUT OJUHAKOBOE YUCIIO IPOTOHOB U HEUTPOHOB. OMpeienTe 3TO BEIIECTBO.
B otBer 3anummmTe ero MoJeKyJIspHYH (GopMmyiy, HCIONb3ys JIaTUHCKUE OykBbI, Hampumep; H2SO4.
[IpumuTte, uTo Macca ayekTpoHa paBHa 1/1823 a.e.m.

OtBet: CH4 (10 6annos)

Pemienmne:

Crnenyer mOMHUTh, YTO 3HAUYEHHE OTHOCHUTENBHOM aTOMHON MacChl B a.€.M. COBMAJaeT MO 3HAYCHHUIO C
MOJISIPHO# Maccoii aroma B r/Moiib. Torma, M(€7) = 1/1823 r/monb, ciaenoBarenbho, V(€7) = 0,00192*1823 =
3,5 momb = V(p*). Tak kak M(p*) = M(n®) = 1 r/moms, To V(n°) = 2,1 Monb. Tak Kak B COEMHEHUH YUCIIO
HEHTPOHOB MECHBIIIE YHCIIA IPOTOHOB — TaKOE BO3MOXKHO, €CIHM B COCTaB COCAUHCHHS BXOIAT aTOMBI
Bomopoaa, roraa V(H) = 3,5 — 2,1 = 1,4 mone. Toraa, mis dopmyiisl DHy monyuaem:

M»s = 5,6x/1,4 — X = 3X, pu X = 4 nonydaeM M» = 12 r/MOJIb, YTO COOTBETCTBYET YIJIEPOIY, TOTIa
¢dbopmyna BemiectBa — CHa.

Ne 6-4.

14,4 T HekoTOporo OMHApHOTO BelIecTBa cojaepxar 4,443 Mr JJIGKTPOHOB, a SAPO aroMa OJHOTO W3
3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, COACPKHUT OJUHAKOBOE YKCIIO MPOTOHOB M HEHTpOHOB. Ompenenute
3TO BEUIECTBO. B 0TBET 3amuinTe ero MOJIEKYJSIpHYIO (hOpMYITy, UCIIOJBb3Ys JIATUHCKHE OyKBBI, HAIPUMED;
H2S04. IIpumure, uto Macca 3yieKTpoHa paBHa 1/1823 a.e.m.

Otetr: NoHs witn SiHs (10 6annos)

Pemenne:

CnenyeT MOMHMTH, YTO 3HAYEHHE OTHOCHTEIBHOM aTOMHOM Macchl B a.€.M. COBIAJAaeT MO 3HAYECHUIO C
MOJISIPHO# Maccoit atoma B /Mo, Torma, M(e7) = 1/1823 r/mons, cienosaresbho, V(€7) = 0,004443*1823 =
8,1 monb = v(p*). Tak kak M(p*) = M(n® = 1 r/moms, To V(n°) = 6,3 Momnb. Tak Kak B COETMHEHHH YHCIIO
HEHTPOHOB MEHBINIE YHCIIa MPOTOHOB — TaKOE BO3MOXKHO, €CIU B COCTaB COCJUHEHHS BXOIAT aTOMBI
Bojopona, roraa V(H) = 8,1 — 6,3 = 1,8 moune. Toraa, s gpopmynsr DHy momyuaem:

M» = 14,4x/1,8 — X = 7X, ipu X = 2 nonyyaeM M» = 14 1/M0Jib, 4TO COOTBETCTBYET a30TY, TOraa GopmMyJia
BemectBa — N2H4. Ecin sxe X = 4, 10 Mo = 28 r/mMoi1b, To popmyia BemectBa — SiHa4.



Ne 7-1.

B nByX THriasx mo OTAENbHOCTH TpoKanmu kKapOoHaT Kanbiiusa W HuTpar Memu(ll). TBepawie mpomyKThl
peaKiuu cMelaliy, Korja OHU OCThUIM. M3BecTHO, YTO MOJy4YeHHas TBEplas CMECh HE COAEPIKHUT COJICH.
["a3pl, BBIAEIUBIIMECS MPU MPOKATMBAHUHA MCXOJHBIX BEIIECTB, COOpAd B OJHOM COCYJE, IJIOTHOCTH IO
BOJIOPOAY MOJy4eHHON cmecu paBHa 21,75. Halimute MaccoByr0 JOJ0 BEIIECTBA C MEHBIIEH MOJISIPHOMN
Maccoil B UTOroBOi TBepaoil cmecu. OTBET AalTe B MPOLEHTAX, C TOYHOCTBIO J0 decambix. MomspHbIe
Macchl AJIEMEHTOB CIEYET OKPYIJISATh C TOYHOCTBIO 10 1enbiX. CuMBON «%)» BHOCHTH B IIOJI€ OTBETAa He

HY2KHO.
OrtBet: 51,2 (10 6annos)

Pewmenne:

1) VYpaBHEHUS MPOTEKAONIMX PEAKIINN:
CaCO3 — CaO + CO2
2Cu(NO3)2 — 2CuO + 4NO2 + O2

2) Haiimem cpemHIOI0 MOJSPHYIO MAaccy CMECH BBLACISIONIMXCS ra30B (YrJIEKUCIOro Ta3a, AMOKCHIA
a30Ta U KUCII0OpOo/ia):

M(emeer) = 21,75 - 2 r/monb = 43,5 r/monb

Haiinem coctaB ra3oBoil cMecu. Y4TeM MpPHU 3TOM, YTO KOJUYECTBO BEIIECTBO (MU COOTBETCTBEHHO
oObEMHast JIoNs1) AMOKCHAAa a3otra B 4 pa3a Oonblle KOJNWYECTBA BEIIECTBA KHCIOpOAa B
COOTBETCTBUH CO BTOPHIM ypaBHEHHEM peakinu. O003HauMM 00BEMHYIO JIOJIFO KHCIIOPOIa KaK «X»,
TOTa:

Mevees) = 9(02)-M(Oz2) + 0(NO2)-M(NO2) + ¢(CO2)-M(CO2)
435=32-X+46-4x+44 - (1 -5x)
Pemrast nony4yennoe ypaBHeHue, Haxoum, 4to X = 0,125

3) MaccoBas [10J1s1 BEIIECTBA C MEHbBINIEH MOJISIPHOM MacCOi B MTOrOBOW TBEPIOHM CMECH HE 3aBUCHT OT
TOTrO, KaKU€ MacChl MCXOJHBIX BEIIECTB ObUIM B3SITHI (IIPU YCIOBUM, YTO COOTHOIICHHE UX Macc
cTporo ompejneneHo). [1oatomy MOXKHO B35Th Jt000€ 3HAYEHHE MAcCChl WJIM KOJIMYECTBA BEILLECTBA
MPOJYKTOB WJIM PEAreHTOB, W PEIIUTh 3ajady s 4acTHOTo ciydas. [lycte mpu pasnokeHuu
nutpara meau(ll) Bernenunocs 0,125 mMonp kucnopoaa (CyMMapHOE KOJIHMYECTBO BEIIECTBA T'a30BOMH
cMecH paBHO 1 MoJb), Toraa:

n(CO2) =1 moab — 5 - 0,125 monb = 0,375 Mo
n(CaO) = n(COz) = 0,375 moib
n(CuO) =2 - n(0) = 0,250 moJbH
4) Macchl TBEP/IBIX OKCHIOB PABHBI:
m(Ca0) = 0,375 momnb - 56 r/mMmonb =21 1
m(CuO) = 0,250 mos - 80 r/moms =20 T
Macca TBep0il CMeCH paBHa:
m(tB.cMech) = M(Ca0) + m(CuO)=21r+20r=4I1r
MaccoBas 107151 OKCH/Ia KaJblUs B UTOTOBOM TBEPJON CMECH:
®(Ca0) = m(Ca0) : m(te.cmech) - 100% =21r:411-100% = 51,2%



Ne 7-2.

B nByX THUIIISIX TIO OTAETHHOCTH MPOKAM KapOoHAT Oapus ¥ HUTpAT MarHus. TBepiable IPOIXYKTHl PEaKIiH
CMeIIalid, KOTJa OHH OCThUIM. VI3BECTHO, 4TO MOJy4YCHHAash TBEpJAas CMECh HE COICpXKHT cosiedd. ['a3wl,
BBIICTIUBIIIMECS MIPHU MPOKATHBAHIH UCXOIHBIX BEIIECTB, COOpAIIA B OJTHOM COCY/I€, TNIOTHOCTH IO BOAOPOTY
noxydyeHHo cmecu papHa 21,8. Haiinure maccoByro J10JII0 BeEIIECTBA C MEHBIIEH MOJSPHOW Maccoil B
UTOrOBOM TBepaod cmecu. OTBET MaiiTe B MPOICHTAX, C TOYHOCTBIO JO0 Oecsimbix. MOJSPHBIE MAaCChI
3JIEMEHTOB CIIEAYET OKPYTIISATh C TOYHOCTHIO A0 enbiX. CUMBOJ «%» BHOCUTH B TOJIE OTBETA HE HYKHO.

Otser: 9,5 (10 6annos)

Pemenue:

1) VYpaBHEHHUS MPOTEKAIONIMX PEAKIIUIA:
BaCO3; — BaO + CO2
2Mg(NO3)2 — 2MgO + 4NO2 + O2

2) Haiimem CpeaHIOI0 MOJSPHYIO MAaccy CMECH BBIACISIONIMXCS ra30B (YIJIEKUCIOrO Ta3a, AMOKCHIA
a30Ta U KUCI0pOo/ia):

M(CMGCB) = 21,8 * 2 F/MOHI) = 43,6 F/MOHI)

Haiinem coctaB razoBoil cMecu. Y4TeM IMPHU 3TOM, YTO KOJUYECTBO BEIIECTBO (M COOTBETCTBEHHO
oObEMHast IONs1) AMOKCHAAa a3oTra B 4 pa3a Oonble KOJNWYECTBA BENIECTBA KHCIOPOJIA B
COOTBETCTBUH CO BTOPHIM ypaBHEHHEM peakiuu. O003HauMM 00BEMHYIO JIOJIFO KHCIIOPOIa KaK «X»,
TOrja:

Mevees) = 9(02)-M(Oz2) + (NO2)-M(NO2) + ¢(CO2)-M(CO2)
43,6 =32-X+46-4x+44 - (1 -5x)
Pemrast nony4yennoe ypaBHeHue, Haxoaum, 4to X = 0,1

3) MaccoBast 107151 BELIECTBA C MEHBIIEH MOJIIPHOM MAccoi B MTOTOBO# TBEPIOW CMECH HE 3aBHCHT OT
TOTrO, KaKh€ MacChl MCXOJHBIX BEIIECTB ObUIM B3SITHI (IIPU YCIOBUM, YTO COOTHOIICHHE UX Macc
cTporo ompeneneHo). [ToaToMy MOXXHO B3SITh J000€ 3HAYEHHWE MACChl WM KOJIMYECTBAa BEIIECTBA
NPOAYKTOB WJIM PEAareHTOB, W PEIINTh 3ajady sl 4acTHOro ciy4das. Ilycte mpu pasmoxeHun
HUTpaTa Marausi Beiaenmwiock 0,1 mMonb Kuciopoja (CyMMapHOE KOJHWYECTBO BEIIECTBA Ta30BOM
cMecH paBHO 1 MoJb), Tora:

n(CO2) =1 momab — 5 - 0,1 monb = 0,5 MoItb
n(BaO) = n(CO,) = 0,5 monb
n(MgO) =2 - n(O2) = 0,2 momb
4) Macchl TBEP/IBIX OKCHIOB PABHBI:
m(BaO) = 0,5 mosb - 153 r/mons = 76,5 T
m(MgO) = 0,2 mois - 40 /Mo = 8,0 T
Macca TBep10i1 CMeCH paBHa:
m(tB.cmecr) = m(BaO) + m(MgO)=76,5r+8,0r=284,51
MaccoBas 107151 OKCHJIa MarHusi B UTOTOBOW TBEP/IOW CMECH:
®(MgO) = m(MgO) : m(tB.cmech) - 100% = 8,0 : 84,5 - 100% = 9,5%



Ne 7-3.

B nByX THIIIAX TO OTOENBHOCTH TPOKAIM KapOOHAT KaNbLMs W HHUTpPAT MarHus. TBepable MPOIYKTHI
peaKIMyu CMeNIalii, KOTJa OHU OCTBhUIA. V3BECTHO, YTO TOJY4YEeHHAs TBEpIAask CMECh HE COJNEPIKHUT COJICH.
ra3bl, BBIACIIMBIHIMCCA IMPHU HNPOKAJIMBAHWU HCXOIAHBIX BCIICCTB, co6paJm B OJHOM COCYIC, IJIOTHOCTL I1O
BOJIOPOAY MOJyuYeHHOU cMmecu paBHa 21,875. HaliaguTe MaccoByrO JI0JIO BEIIECTBA C MEHBIICH MOJISIPHOU
Maccoil B UTOroBoil TBepaoil cmecu. OTBeT galTe B MPOLEHTAX, C TOYHOCTBIO J0 decambix. MomspHbIE
Macchl AJIEMEHTOB CIEYET OKPYIJISATh C TOYHOCTBIO /10 11enbix. CuMBOI «%» BHOCUTH B IIOJIE OTBETA He

HY’KHO.
OtBet: 11,5

Pewmenne:

1) VYpaBHEHUS MPOTEKAONIMX PEAKIINN:
CaCO3z — CaO + CO2
2Mg(NO3z)2 — 2MgO + 4NO; + O

2) Haiimem cpemHIOI0 MOJSPHYIO MAaccy CMECH BBLACISIONIMXCS ra30B (YrJIEKUCIOro Ta3a, AMOKCHIA
a30Ta U KUCII0OpOo/ia):

M (emecr) = 21,875 - 2 r/monb = 43,75 r/mMonb

Haiinem coctaB razoBoil cMecu. Y4TeM IMpPH 3TOM, YTO KOJUYECTBO BEIIECTBO (M COOTBETCTBEHHO
oObEMHast JIONIs1) AMOKCHAAa a3otra B 4 pa3a Oonbple KOJNWYECTBAa BEIIECTBA KHUCIOpOAa B
COOTBETCTBUH CO BTOPHIM ypaBHEHHEM peakinu. O003HauMM 00BEMHYIO JIOJIFO KHCIIOPOIa KaK «X»,
TOTa:

Mevees) = 9(02)-M(Oz2) + 0(NO2)-M(NO2) + ¢(CO2)-M(CO2)
4375=32-X+46 - 4x +44 - (1 —5X)
Pemrast nony4yennoe ypaBHenue, Haxoaum, 9to X = 0,0625

3) MaccoBas 10J1s1 BEIIECTBA ¢ MEHbBIIEH MOJISIPHOM MacCOl B MTOTOBOW TBEP/IOM CMECH HE 3aBUCHT OT
TOTrO, KaKU€ MacChl MCXOJHBIX BEIIECTB ObUIM B3SITHI (IIPU YCIOBUM, YTO COOTHOIICHHE UX Macc
cTporo ompejeneHo). [loatomy MOXXHO B35Th J000€ 3HAYEHHE MAcCChl WJIM KOJIMYECTBA BEILECTBA
MPOJYKTOB WJIM PEAreHTOB, W PEIIUTh 3a7ady Il 4acTHOTo ciydas. [lycTe mpu pasnokeHuu
HUTpata Maraus Beienmiock 0,0625 mone Kuciaopoaa (CymMMapHOe KOJTHYECTBO BEIIECTBA Ta30BOM
cMecH paBHO 1 MoJb), Toraa:

n(CO2) =1 moab — 5 - 0,0625 momas = 0,6875 Mo
n(CaO) = n(CO2) = 0,6875 moinb
n(MgO) =2 - n(02) = 0,125 monb
4) Macchl TBEP/IBIX OKCHIOB PABHBI:
m(Ca0) = 0,6875 momb - 56 r/monb = 38,5 T
m(MgO) = 0,125 mouns - 40 r/mob = 5,0 T
Macca TBep0il CMeCH paBHa:
m(tB.cMech) = M(Ca0) + m(MgO)=38,5r+5,0r=435r
MaccoBas 107151 OKCHJIa MarHusi B MTOTOBOW TBEP/IOW CMECH:
®(MgO) = m(MgO) : m(tB.cmech) - 100% =5,0r: 43,51 100% =~ 11,5%



Ne 7-4.

B nByx Turisx mo otaenpHOCTH Mpokanu kapOoHaT 6apust u HuTpaT Meau(ll). TBepasie mpoayKThI peakiuu
CMeIIalid, KOTJa OHHM OCTBhUIM. VI3BECTHO, YTO TOJy4YCHHAsh TBEpHas CMECh HE COJACPKHUT coieil. ['a3pl,
BBIICTIUBIIIMECS MIPHU MPOKATHBAHIH UCXOIHBIX BEIIECTB, COOpAIIA B OJTHOM COCY/I€, TNIOTHOCTH IO BOAOPOTY
nosydyeHHo cMecu pasHa 21,9. Haiinure maccoByro J10J1I0 BEHIECTBA C MEHbILIEH MOJIIPHON Maccod B
UTOTOBOM TBepmoil cmecu. OTBET faiiTe B MPOIEHTaX, C TOYHOCTBIO 10 Oecsamuix. MOJSpHBIE MacChl
3JIEMEHTOB CIIEAYET OKPYTIISATh C TOYHOCTHIO A0 enbiX. CUMBOJ «%» BHOCUTH B TOJIE OTBETA HE HYKHO.

OrtBet: 6,5 (10 6annos)

Pemenue:

1) VYpaBHEHHUS MPOTEKAIONIMX PEAKIIUIA:
BaCO3; — BaO + CO2
2Cu(NOs3)2 — 2CuO +4NO2 + O

2) Haiimem cpeaHIOI0 MOJSPHYIO MAaccy CMECH BBLACISIONIMXCS ra30B (YIJIEKUCIOrO Ta3a, AMOKCHIA
a30Ta U KUCI0pOo/ia):

M(CMGCB) = 21,9 * 2 F/MOHI) = 43,8 F/MOHI)

Haiinem cocraB ra3oBoii cMecu. Y4TeMm IpU 3TOM, YTO KOJUYECTBO BELIECTBO (M COOTBETCTBEHHO
0o0bEMHAs J10s1) IUOKcHaa aszora B 4 pa3a Oonblle KOJIMYECTBA BELIECTBA KHUCIOPOAA B
COOTBETCTBUH CO BTOPHIM ypaBHEHHEM peakiuu. O003HauMM 00BEMHYIO JIOJIFO KHCIIOPOIa KaK «X»,
TOrAa:

Mevees) = 9(02)-M(Oz2) + (NO2)-M(NO2) + ¢(CO2)-M(CO2)
43,8 =32-X+46-4x+44 - (1 -5x)
Pemrast nony4yennoe ypaBHeHue, Haxoaum, 9to X = 0,05

3) MaccoBast 107151 BELIECTBA C MEHBIIEH MOJIIPHOM MAccoi B MTOTOBO# TBEPIOW CMECH HE 3aBHCHT OT
TOTrO, KaKh€ MacChl MCXOJHBIX BEIIECTB ObUIM B3STHI (IIPU YCJIOBHH, YTO COOTHOIIEHHWE HUX Macc
cTporo ompeneneHo). [1oaToMy MOXKHO B3sITh Jt000€ 3HAYEHUE MAacCChl MJIM KOJIMYECTBA BEIIECTBA
NPOAYKTOB WJIM PEAareHTOB, W PEIINTh 3ajady sl 4acTHOro ciy4das. Ilycte mpu pasmoxeHun
nutpata meau(ll) Bergenunocs 0,05 monp Kucmopoaa (CymMMapHOE KOJHYECTBO BEIIECTBA Ta30BOM
cMecH paBHO 1 MoJb), Tora:

n(CO2) =1 momab — 5 - 0,05 moss = 0,75 MoITb
n(BaO) = n(CO2) = 0,75 moJb
n(CuO) =2 -n(02) = 0,1 monb
4) Macchl TBEP/IBIX OKCHIOB PABHBI:
m(BaO) = 0,75 mons - 153 r/monb = 114,75
m(CuO) = 0,10 mois - 80 r/momb = 8,00 T
Macca TBep10i1 CMeCH paBHa:
m(tB.cmecs) = m(BaO) + m(CuO)=114,75r+8,00r=122,75r
MaccoBas 107151 OKCH/Ia KaJblMs B UTOTOBOM TBEPJION CMECH:
®(CuO) = m(CuO) : m(tB.cmech) - 100% = 8,00 T : 122,75 - 100% = 6,5%



Ne 8-1.

B nmabGopartopuro moctymuia obpaserr cyiabdara skeneza(ll). K coxkanenuto, oOpaser; HEKOTOPOE BpeMms
MIPOCTOSUT HA BO3/AYXE, MO3TOMY OBLIO PELIEHO OMPENENUTh TEKyIlee CoJlep:kaHue coiu B oOpasme. s
3TOr0 HAaBECKy Maccoil 5,6 T aKKypaTHO IMepeHecid B MepHylo kondy Ha 100 Mia um  jmoBenu
JTUCTHJUTHPOBAHHOW BOAOW A0 METKU. 3areM oToOpanu anukBoTy B 10 mi, mobaswium 15 mn 1M pactBopa
CEpHOU KHCIOTHI, 5 MJ pacTBopa OpToPocHOpHON KUCIOTHI, 0KOIO 50 MJI BOABI U NPU WHTCHCUBHOM
MEePEeMEITMBAHUU MEJJICHHO OTTUTPOBAIIM PACTBOPOM TEPMaHTaHATA KAIHS JIO TIOSIBIICHUS OJICTHO-PO30BOM
okpacku, yctoiunBoi 30 c. Ha TutpoBanue norpedoBanock 7,5 mur 0.0933M pactBopa nepmMaHTaHTa Kajusl.
Paccuuraiite maccoByto nomo (%) cynbdara sxene3a B UccielyeMol HaBecke. B oTBeT 3amuiuTe 4mcIo,
OKPYTJIUB €r0 JI0 Ue1020 3HAYCHHUS.

OTtger: 95 (10 6annos)

Pemenue:

TutpoBaHue MPOTEKACT COMIACHO CIICAYIOIIEMY YPaBHEHHIO:

10FeSO4 + 2KMNnO4 + 8H2SO4 — 5Fe2(S04)3 + 2MnSO4 + K2SO4 + 8H20
v(KMnOQ4) = 0,0075*0,0933 = 7*10™* moub

Viows(FESO4) = 3,5%107° momb

Vioomn(FESO4) = 3,510 moub

m(FeSO4) = 3,5%102*152 =532

Cnenoarenbho, ®(FeSO4) = 5,32/5,6*100% = 95%

Ne 8-2.

B naboparoputo moctymuin obpasen cyibdara sxenesa(ll). K coxkanenuto, oOpaser; HEKOTOpOe BpeMs
MPOCTOSUT Ha BO3JyXe, MOTOMY OBUIO pPEIICHO ONPEACIUTh TEKyIIee COoJepKaHue conu B oOpasme. s
9TOTO HaBECKy Maccoil 8,55 T akkyparHO mepeHecidn B MepHyr KkoinOy Ha 100 M u  goBenu
JTUCTUJUTUPOBAHHON BOJOW 0 METKU. 3aTeM oTtoOpanu anukBoty B 10 mut, mobasmmm 15 mn 1M pactBopa
CEpPHOU KHCIOTBI, 5 MJ pacTBopa OpTohochOpHOM KHCIOTHI, OKOJIO 50 MJI BOABI M NMPU HUHTEHCUBHOM
MepEeMEIIMBaHNN MEJYIEHHO OTTUTPOBAJIM PACTBOPOM IEpMaHIraHaTa Kajlus 710 MOSIBIECHUs OJeAHO-PO30BOM
okpacku, ycroituusoii 30 c. Ha turpoBanue notpedoBanoch 12 mi 0.075M pacTBopa mepMaHraHTa Kajusl.
PaccuuTaiite maccoByro noito (%) cynbgara xene3a B McciaelyeMoil HaBecke. B oTBeT 3amuimmre 4mcio,

OKPYTJIUB €r0 JI0 Ue1020 3HAYCHHUS.
OrtBet: 80 (10 6annos)

Pemienue:

TurpoBaHue MPOTEKAET COTIACHO CIICAYIOIIEMY YPaBHEHHIO:

10FeS0O4 + 2KMnO4 + 8H2S04 — 5Fe2(S04)3 + 2MnSO4 + K2SO4 + 8H20
v(KMnQy4) = 0,075*0,012 = 9*10™* mos

Viows(FESO4) = 4,5%107 momn

Vioomn(FeSQO4) = 4,5*10'2 MOJIb

m(FeSO4) = 4,5%102%152 = 6,84 T

Cnenoarenbho, ®(FeSO4) = 6,84/8,55%100% = 80%



Ne 8-3.

B nabopatopuro moctynuin obpasen; cynabgara sxeneza(ll). K coxanenuto, obpaszer; HEKOTOpOe BpeMms
MPOCTOSUI Ha BO3JyXe, MOSTOMY OBLJIO PEHICHO ONPEACTUTh TEKYIee COJepXKaHue coiu B oOpasme. s
ATOTO HaBeCKy Maccor 9,29 r akkypaTHO MepeHecan B MepHyw koinoy Ha 100 mu w  jgoBenu
JTUCTUJUTMPOBAHHON BOAOW 0 METKH. 3aTeM oToOpayiu amukBoty B 10 mut, mobasmmm 15 M 1M pactBopa
CepHOI KHCIOTHI, 5 MJ pacTtBopa OpTodocPOpHON KUCIOTHL, OKOJIO0 50 M BOABI U IPU UHTEHCUBHOM
MepeMEIMBaHUU MEJICHHO OTTUTPOBAIM PACTBOPOM IEpMaHTaHaTa Kalus 70 MOSBICHUS OJIEAHO-PO30BOI
okpackw, ycroitunBoii 30 c. Ha TutpoBanue morpedoBaiock 15 mi 0.07333M pacTBopa nepMaHraHTa Kaiusl.
Paccuwnraiite maccoByto nomo (%) cynbdara xene3a B UCCIeIyeMOl HaBecke. B OTBeT 3amuiuTe 4HCIIO,

OKPYTJIUB €r0 JI0 Ye1020 3HAUCHHUSL.
Otser: 90

Peinenne:

TurpoBaHue MPOTEKAET COrTIACHO CIEAYIOIIEMY YPaBHEHHUIO:

10FeS0O4 + 2KMnO4 + 8H2S04 — 5Fe2(S04)3 + 2MnSO4 + K2S04 + 8H20
v(KMnO4) = 0,015*0,07333 = 1,1*10° moub

Viown(FeSO4) = 5,5*%10 monp

Vioown(FESO4) = 5,5%1072 Mo

m(FeSOs) = 5,5%102%152 =836 T

CrnemoBarenbro, o( FeS0O4) = 8,36/9,29*100% = 90%

Ne 8-4.

B maboparopuio moctymmn obpasenr cymbdara sxkenesa(ll). K coxanenuro, oOpaser; HEKOTOpOe BpeMs
MPOCTOSUT Ha BO3JyXE, MOATOMY OBUIO PEIICHO OMPEACIHTh TEKYIIee COJepKaHue coiu B oOpasme. s
3TOro HaBecKy Maccoil 7,07 T akKypaTHO TMepeHecid B MepHyr koindy Ha 100 mm u  jgoBenu
TUCTUJUTMPOBAHHOW BOAOW J0 METKU. 3aTeM oToOpanu anukBoTy B 10 mu, go6aBunu 15 ma 1M pactBopa
CepHOI KHCIOTHI, 5 MJ pacTBopa OpTOoPocHOpHON KUCIOTHI, O0KOIO 50 MJI BOABI U MPU MHTEHCUBHOM
MepPEeMENTNBAaHUU MEJICHHO OTTUTPOBAIM PACTBOPOM MEpMaHTaHATa KalHsl 0 TOSIBICHUS OJIETHO-PO30BOI
okpacku, ycrounBoit 30 ¢. Ha tutpoBanue norpedosanoch 10 mu 0.08M pactBopa mepMaHraHTa Kajwusl.
Paccunraiite maccoByto nomio (%) cynbdara xeneza B UcciaeayeMol HaBecke. B oTBeT 3amuimmrte 4ucio,

OKPYTJIUB €T0 JI0 Ue1020 3HAYCHYISL.
OrBer: 86 (10 6annos)

Pemenme:

TutpoBaHue MPOTEKAET COTTIACHO CIEAYIOIIEMY YPaBHEHHUIO:

10FeSO4 + 2KMNnO4 + 8H2S04 — 5Fe2(S04)3 + 2MnSO4 + K2SO4 + 8H20
v(KMnOy4) = 0,01*0,08 = 8*10* momp

Viown(FeSO4) = 4*107 moms

Vioows(FESO4) = 4*102 Monb

m(FeSOs) = 4*102%152 = 6,08

Crnenosarenbro, o( FeSO4) = 6,08/7,07*100% = 86%



Ne 9-1.

CMmech MOPOLIKOB JKejie3a, 30J10Ta U MeIU 3alHId U30BITKOM KOHIEHTPUPOBAHHON CEpHOW KHUCIOTHI MpU
KOMHATHOU Temmeparype. [Ipu 3ToM 4acTh cMecu pacTBOpHIach, M BeIACIHIOCH 6,72 1 (H.y.) raza. Eciu
IIOBTOPUTh ONBIT C TOpsAYEl CEepHOM KHUCIOTOW, To Bblaenutcs 13,44 n (H.y.) raza, a wmacca
HEIpopearupoBaBlLIero BemiecTBa coctaBuT 19,7 r. Ompenennute MaccoBYIO JOJIO JKEJ€3a B HCXOJIHOU
cmecu MetauioB. OTBET JaiiTe B MPOLIEHTAX, C TOYHOCTBIO O Oecsamuix. MOJSIpHbIE MAacChl 3JIEMEHTOB
CJIEYET OKPYIJISATH C TOYHOCTBIO 110 LenblX. CUMBOII «%)» BHOCHUTH B I10JIE OTBETA He HYKHO.

OtBer: 22,4 (10 6annos)

Pemienmne:

1) Ilpu KOMHATHOU TeMIepaType pearupyer ¢ KOHIICHTPUPOBAHHON CEPHOM KUCIOTOU TOJILKO ME/Ib:
Cu + 2H2SO04(xorm) — CuSO4 + SO2 + 2H20
Beiensiercst CepHHUCTBIN a3, ero KojauuecTBo BeecTa N1(SO2) paBHO:
n1(SO2) = 6,72 1 : 22,4 n/monb = 0,3 MoJIb
KonunuecTBo BeliecTBa MeIu paBHO KOJMYECTBY BELECTBO CEPHHUCTOIO rasa, BBIIEIMBILErOCS B
IIEPBOM PEAKLINU:
n(Cu) = ny(SO2) = 0,3 mob
Macca menu paBHa:
m(Cu) = 0,3 mois - 64 r/mMons = 19,2 1
2) C ropsiueii CepHOM KHCIOTON pearupyroT U Melib, H jkeie30. C )Kene30M MPOTEeKaeT PeaKIusl:
2Fe + 6H2SO4(korn) — Fe2(S04)3 + 3SO2 + 6H20
Pa3nuna 00bEMOB ra3oB, BBIIEISIONIMXCSA B CIIy4asX PEaklUil IpyM KOMHATHOM TeMmeparype u npu
HarpeBaHuu, 3TO OOBEM CEPHUCTOrO ras3a, BBIACISAIOLIEIOCs IpPU B3aUMOJCIHCTBUM JKeje3a ¢
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTOMU:
V2(SO2)=13,44 16,72 1=6,72 1
KonnyecTBo BeliecTBa CEpHUCTOTO ra3a, BHIEISIOMIErO PU PEaKIUH € )KeJIe30M:
n2(SO2) = 6,72 : 22,4 ii/moms = 0,3 MOJIb
KonnyectBo BemecTBa eje3a MOXKHO paccyUTaTh MO KOJMYECTBY BEIIECTBA CEPHUCTOrO rasa,
BBIJICJIUBIIETOCS BO BTOPOI PEaKIIHH:
n(Fe)=2/3 - nz(SO2) = 0,2 monb
Macca xene3a paBHa:
m(Fe) = 0,2 monb * 56 r/mMmons = 11,21
3) Macca BemiecTBa, KOTOPOE HE PACTBOPHIIOCH J]aXKe B TOPSYEi CEpHOIT KUCIIOTE, — 3TO Macca 30J10Ta.
4) Tenepb MOKHO pacCUUTATh MAaCCy UCXOJHOW CMECH METAJIIOB:
m(ucx.cmecs) = M(Cu) + m(Fe) + m(Au)=192r+11,2r+19,7=50,1r
MaccoBast 107151 KeJle3a pacCUUTHIBAETCS TaK:
o(Fe)=11,2r:50,1 - 100% = 22,4%
OtBert: 22,4



Ne 9-2.

CMmech MOPOIIKOB 3Keje3a, 30JI0Ta U MEAU 3JIUIN U30BITKOM KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI MpHU
KOMHATHOU Temmeparype. [Ipu 3ToM 4acTh cMecu pacTBOpWiIach, M BeIASIHIOCH 8,96 1 (H.y.) raza. Eciu
IIOBTOPUTb OIBIT C TOpAYedl a30THOM KHUCIOTOM, TO Bbyaenutcs 29,12 n (H.y.) ra3a, a Macca
HEIpopearupoBaBIlero BemecTBa coctaBut 39,4 r. OmpenenuTe MaccoBYIO JOJIO JKeje3a B HCXOTHOM
cmecu MetauioB. OTBET AaiiTe B MPOLIEHTaX, C TOYHOCTBIO 1O Oecsamuix. MOJSIpHbIE MAacChl 3JIEMEHTOB
CJIEyET OKPYIJISATh C TOYHOCTBIO J10 LenblX. CUMBOI «%)» BHOCUTH B I10JI€ OTBETAa He HYKHO.

OtBet: 24,3 wiu 24,4 (10 6annos)

Pemienmne:

1) Ilpu KOMHATHOUW TeMIepaType pearupyer ¢ KOHIICHTPUPOBAHHON a30THOM KUCIOTOM TOIBKO MEJIb:
Cu + 4HNO3(kom) — Cu(NOs3)2 + 2NO2 + 2H20
Beinensiercst iuokcu a3ora, ero konndectso Beniectsa N1(NO2) paBHo:
n1(NO2) = 8,96 1 : 22,4 i/moi6 = 0,4 MOJIb
KonnuecTBo BeniecTBa MeIu CBSI3aHO € KOJMYECTBOM BELIECTBA JUOKCHJA a30Ta, BbIIECIUBIIETOCS B
IIEPBOM PEAKLINU:
n(Cu)=0,5 - n1y(NO2) = 0,2 Mo
Macca Meau paBHa:
m(Cu) = 0,2 mois - 64 r/mMons = 12,8 T
2) C ropsiueii a30THOM KHCIIOTOM pearupyroT U Meb, U xkele30. C )Kele30M MPOTEKaeT PeaKIus:
Fe + 6HNO3(xomn) — Fe(NO3)3 + 3NO2 + 3H20
Pa3nuna 00bEMOB ra3oB, BBIIEISIONIMXCSA B CIIy4asX PEaklUil IpyM KOMHATHOM TeMmeparype u npu
HarpeBaHuu, 3TO0 OOBEM JAMOKCHIA a30Ta, BBLACISAIOLIEIOCS IpPU B3aUMOJEHCTBUHU Kelle3a ¢
KOHILICHTPUPOBAHHOM a30THOW KMCIIOTOM:
V2(NO2) = 29,12 1 — 8,96 1=20,16 1
KonnuecTBo BemecTa AMOKCHIA a30Ta, BBIAEISAIOLIETO PU PEAKIIMH € XKEIE30M:
n2(NO2) = 20,16 : 22,4 i1/moinb = 0,9 Moib
KonnuecTBo BemiecTBa jkeine3a MOXKHO pacCuMTaTh IO KOJMYECTBY BEIIECTBA JUOKCHIA a30Ta,
BBIIEJIUBIIETOCS] BO BTOPOI peaKliuu:
n(Fe)=1/3-n2(NO2) = 0,3 monb
Macca xene3a paBHa:
m(Fe) = 0,3 mous - 56 r/mMonb = 16,8 T
3) Macca BemiecTBa, KOTOPOE HE PACTBOPHUIIOCH J]aXKe B TOPsSYei a30THOM KHCIIOTE, — 3TO Macca 30J10Ta.
4) Tenepb MOKHO pacCUUTATh MAaCCy UCXOJHOM CMECU METAJLIOB:
m(ucx.cmecs) = M(Cu) + m(Fe) + m(Au)=12,8r+16,8r+39,4=69,0r
MaccoBast 107151 KeJle3a pacCUUTHIBAETCS TaK:
o(Fe)=16,81:69,0r - 100% =~ 24,3%



Ne 9-3.

CMech MOPOIIKOB JKeje3a, MIIATHHBI W CBUHIA 3aIMIIA M30BITKOM KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI
IpY KOMHATHOM Temmepartype. [Ipu 3TOM 4YacTh cMecH pacTBOpHJIACh, M Bbaeawioch 4,48 i1 (H.y.) rasa.
Ecan moBTOpuTH OMBIT € TOpsiuedl a30THOM Kuciaotod, To Beigenutcs 31,36 1 (H.y.) raza, a macca
HEMpOpearupoBaBIIero BemecTBa coctaBut 19,5 r. Ompenenure MaccoBYO OO Kelle3a B HCXOJHOM
cMecu MetauioB. OTBET JaiiTe B MPOIEHTAX, ¢ TOYHOCTBIO O Oecsmuix. MOJSIpHBIE MacChl 3JIEMEHTOB
CJIETyeT OKPYTIISATH C TOYHOCTHIO 10 1enbIX. CHMBOI «%) BHOCHUTH B TOJIC OTBETA HE HYKHO.

Otget: 35,8 (10 6annos)

Pemienmne:

1) Ilpu KOMHATHOU TeMIepaType pearupyer ¢ KOHIICHTPUPOBAHHON a30THOM KUCIOTOH TOIBKO CBUHEIL:
Pb + 4HNO3(kouw) — Pb(NO3)2 + 2NO2 + 2H20
Beinensiercst iuokcu a3ora, ero konndectso Beniectsa N1(NO2) paBHo:
n1(NO2) = 4,48 i1 : 22,4 n/moins = 0,2 MOJIb
KonnuecTBo BeriecTBa CBUHIIA CBA3aHO € KOJIMYECTBOM BEIIECTBA IMOKCUA a30Ta, BIJECINBIIETOCS
B IIEPBOM PEAKLINNU:
n(Pb) =0,5 - n1(NO2) = 0,1 moub
Macca cBuHIIa paBHa:
m(Pb) = 0,1 moms - 207 r/monb = 20,7 T
2) C ropsiueii a30THOM KHCIIOTOM PearupyroT U CBUHEII, 1 xkese30. C kKeae30M MPOTeKaeT peaKilus:
Fe + 6HNO3(xomn) — Fe(NO3)3 + 3NO2 + 3H20
Pa3nuna 00bEMOB ra3oB, BBIIEISIONIMXCSA B CIIy4asX PEaklUil IpyM KOMHATHOM TeMmeparype u npu
HarpeBaHuu, 3TO0 OOBEM JAMOKCHIA a30Ta, BBLACISAIOLIEIOCS IpPU B3aUMOJEHCTBUHU Kelle3a ¢
KOHILICHTPUPOBAHHOM a30THOW KMCIIOTOM:
V2(NO2) =31,36 1— 4,48 1=26,88 11
KonnuecTBo BemecTa AMOKCHIA a30Ta, BBIAEISAIOLIETO PU PEAKIIMH € XKEIE30M:
n2(NO2) = 26,88 1 : 22,4 n/monb = 1,2 MoITb
KonnuecTBo BemiecTBa jkene3a MOKHO paccuuTaTh IO KOJIMYECTBY BEIECTBA JUOKCHAA a30Ta,
BBIJIEJIUBIIETOCS] BO BTOPOI peaKluu:
n(Fe)=1/3-n2(NO2) = 0,4 monb
Macca xene3a paBHa:
m(Fe) = 0,4 mois - 56 T/mMmons =224 T
3) Macca BemiecTBa, KOTOpPOE HE PacTBOPHJIOCH Ja)Xe B ropsdyell a30THOW KHUCIOTe, — 3TO Macca
MIJIATUHBI.

4) Tenepb MOKHO pacCUUTATh MAaCCy UCXOJHOW CMECH METAJIIOB:
m(ucx.cmecs) = M(Pb) + m(Fe) + m(Pt) =20,7r+22,4r+19,5r=62,6 T
MaccoBast 107151 KeJie3a pacCUUTHIBAETCS TaK:

o(Fe)=22,4r:62,6 T 100% = 35,8%



Ne 9-4,

CMech MOPOIIKOB KeJie3a, 30J0Ta M IMHKA 3aJIFIH U30BITKOM KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI MIPH
KOMHATHOM Temnepatype. [Ipu 3ToM yacTh cMecu pacTBOpHWIach, U BbiAenwioch 4,48 1 (H.y.) raza. Eciu
MOBTOPUTH OMNBIT C TOpsiueil CcepHOM KHUCIOTOM, TO BeIgenuTcs 11,2 nm (H.y.) Takoro e rasa,
MPECTaBISAIONIEro co00i MHIMBUAYATFHOE BEUIECTBO, @ MAaCCa HEMIPOPEArHPOBABILETO BEIIECTBA COCTABUT
29,55 r. OnpeaenuTe MacCOBYIO JIOJIIO XKelle3a B UCXOJHOU cMecu MeTaiuioB. OTBET JaiiTe B MPOICHTAX, C
TOYHOCTBIO JI0 Oecamuix. MOISpHBIE MAacChl 3JEMEHTOB CJEIYeT OKPYIJSATh C TOYHOCTBIO O LENbIX.
CumBoa «%» BHOCUTH B TIOJIE OTBETA HE HYKHO.

Otser: 20,8 (10 6annos)

Pemienmne:

1) IIpu KOMHaTHOU TeMIeparype pearupyer ¢ KOHIICHTPUPOBAHHOW CEPHOM KUCIOTOW TOJNBKO LUHK:
Zn + 2H2SO04(xon) — ZnSO4 + SO2 + 2H20
Brinensiercst cepHUCTBIN a3 (Tako# ke Kak ra3, Kak v MPU Peakliui CEPHOM KHUCIIOTHI U JKelie3a), ero
kosyectBo Bemecta N1(SO2) paBHO:
n1(SO2) = 4,48 i : 22,4 n/monb = 0,2 MOJIb
KonnuecTBo BemiecTBa LIMHKA PaBHO KOJIMYECTBY BEIECTBO CEPHUCTOrO ra3a, BBIIACIUBILIETOCS B
IIEPBON PEAKIIUU:
n(Zn) = n1(SO2) = 0,2 moib
Macca nuHKa paBHa:
m(Zn) = 0,2 moib - 65 r/mMonb = 13,0 T
2) C ropsyeii CepHOIl KHCIIOTOM PearupyroT U LIUHK, U jkene30. C jKene30M NPOTEKaeT PeaKIlHsl:
2Fe + 6H2SO4(korn) — Fe2(S04)3 + 3SO2 + 6H20
Pa3nuna 00bEMOB ra3oB, BBIIEISIONIMXCSA B CIIy4asX peaklUil MpyM KOMHATHOM TeMmeparype u npu
HarpeBaHWU, 3TO OOBEM CEPHHUCTOrO Ta3a, BBIACIAIONIEIOCS IMPU B3aMMOJACHCTBUM XKele3a ¢
KOHLEHTPUPOBAHHOW CEPHOU KHCIIOTOM:
V2(SO2)=112n1-4,481=06,72 1
KonnuecTBo BelecTBa CEpHUCTOrO ra3a, BBIIEISIIOIIETO IIPU PEAKIIUHU C HKETIE30M:
n2(SO2) = 6,72 : 22,4 n/monb = 0,3 MOJIb
KonmnuecTBo BemiecTBa kene3a MOXKHO pacCUMTaTh IO KOJWYECTBY BELIECTBA CEPHUCTOrO TIasa,
BBIJICJIMBIIETOCSI BO BTOPOW PEAKIIMHU:
n(Fe)=2/3 - nz(SO2) = 0,2 monb
Macca xenesa paBHa:
m(Fe) = 0,2 momb - 56 r/mMmons = 11,21
3) Macca BemiecTBa, KOTOPOE HE PACTBOPHIIOCH J]aXKe B TOPSYei CEpHOIl KUCIIOTE, — 3TO Macca 30J10Ta.
4) Tenepb MOKHO pacCUUTATh MAaCCy UCXOJHOW CMECH METAJIOB:
m(ucx.cmecs) = mM(Zn) + m(Fe) + m(Au) =13,0r+ 11,21 +29,55=53,75
MaccoBas 10114 Kee3a pacCUUTBIBACTCS TaK:
o(Fe)=11,2r:53,75 - 100% ~ 20,8%



Ne 10-1.

Jlis uaeanbHBIX PACTBOPOB BBIMONHSETCS 3aKOH Payns, coriacHO KOTOpOMY MapliHalibHOE J1aBJICHHE
HACBILIEHHOT0 Tapa JIeTy4ero KOMIIOHEHTa pacTBOpa MPSMO MPOMOPLUUOHAIBLHO €ro MOJIBHOM Jo0Jie B
pacTBope:

- n*
P=pP"xx
rje P* — naBjieHue mapa YUCTOro pacTBOPUTENS MPU JaHHON TeMIiepaType.

Ecmm xe pacTBOp COCTOMT M3 ABYX JICTYUUX KOMIIOHCHTOB, TO O6HI€C JaBJICHUEC Haa pacTBOPOM 6yz[eT
OIIPECACIIATECA CYMMOI>'I ImapiuuaJIbHbIX I[aBJ'IeHI/Iﬁ KaXXa0Ir0 U3 KOMIIOHCHTOB paCTBOpa:

Po6m = P1 + P2

JlaBiieHre HaJ pacTBOPOM, MPEACTABISIOMUM coOoii cmech 36,8 r atanona (C2HsOH) u 38,4 T HekoToporo
BeuiectBa X, npu 20°C paBHo 9,47 klla. PaccuuTaiite MmonpHyt0 100 (%) 1 MOJISIpHYIO Maccy BemiecTBa X
(r/momb), ecimu P*200c(C2HsOH) = 5,93 kIa, a p*200c(X) = 11,83 kIla. B oTBeT 3anmuiimre 4uciIo, OKPYTIIHB
€ro J10 IEJIBIX.

OTser:
MosbHas a0t — 60 (5 6annos)

MoJisipHast Mmacca — 32 (5 bannos)

Pemenue:

P*200c(C2HsOH)*x (C2HsOH) + p*200c(X)*x/(X) = 9,47
5,93*y(C2Hs0H) + 11,83*(1 - (C2HsOH)) = 9,47
x(C2HsOH) = 0,4

x(X) = 0,6 (60%)

V(C2Hs0OH) = 36,8/46 = 0,8 moib, TOT 12

v(X) = 1,2 moJb, CJI€I0BATEIBHO,

M(X) = 38,4/1,2 = 32 r/moinb (MeTanoa — CH3OH)



Ne 10-2.

JInsi upeanbHBIX PAcTBOPOB BBINMOJHSETCS 3aKOH Payns, corjacHO KOTOpOMY MapluaibHOE J1aBJICHHUE
HACBILLIEHHOI'O Tapa JIETY4ero KOMIIOHEHTa pacTBOpa IMPSMO IPONOPLMOHAIBHO €r0 MOJIBHOM J0J€ B
pacTBope:

- Nn*
P=pP"xx
rje P* — naBjieHHe I1apa YUCTOrO PaCTBOPUTENSA IIPU JaHHON TeMIepaType.

Ecnu e pacTBOp COCTOUT M3 JBYX JIETYyYMX KOMIIOHEHTOB, TO OOIIee AaBJICHUE HAJ PacTBOPOM Oyaer
OIIPEAEIATHCSA CYMMOM MaplualbHbIX JAaBJICHUM Ka)KI0r0 U3 KOMIIOHEHTOB pacTBOpa:

p06111 = pl + p2

JlaBneHue Haja pacTBOpOM, MpeAcTaBistomuM coboit cmech 2,88 r meranoma (CHs3OH) m 12,18 r
Hekotoporo BemectBa X, mpu 57°C paBHo 715,5 Topp. Paccuuraiite monbHyto nomio (%) U MOJSpHYIO
Mmaccy BerectBa X (r/Moib), eciu P*s7oc(CH30H) = 551 Topp, a p*s70c(X) = 786 Topp. B oTBet 3anuiimre
YHCII0, OKPYIJIUB €T0 JI0 LIETbIX.

OtBet:

MoJtbHas 1oist — 70 (5 6annos)
MoJIsIpHas Mmacca — 58 (5 6annos)
Pemenue:

p*570c(CH30H)*y (CH30H) + p*s70c(X)*y(X) = 715,5
551*y(CH3OH) + 786*(1 - x(CH3OH)) = 715,5
x(CH3OH) = 0,3

x(X) = 0,7 (70%)

v(CH3OH) = 2,88/32 = 0,09 moJs, Toraa

v(X) = 0,21 moib, caea0BaTenbHO,

M(X) =12,18/0,21 = 58 r/mois (arreton — C3HeO)



Ne 10-3.

JInsi upeanbHBIX PAcTBOPOB BBINMOJHSETCS 3aKOH Payns, corjacHO KOTOpOMY MapluaibHOE J1aBJICHHUE
HACBILIEHHOIO Iapa JIETY4ero KOMIIOHEHTa pacTBOpa IpsIMO IPONOPLUOHAILHO €ro MOJIBHOM [0JI€ B
pacTBope:

- Nn*
P=pP"xx
rze P* — naBjieHHe apa YUCTOr0 PACTBOPUTENS IPU JaHHOM TeEMIIepaType.

Ecnu e pacTBOp COCTOUT M3 JBYX JIETYyYMX KOMIIOHEHTOB, TO OOIIee AaBJICHUE HAJ PacTBOPOM Oyaer
OIIPEAEIATHCS CYMMOM MaplualbHbIX JaBJICHUHM KaK0r0 U3 KOMIIOHEHTOB pacTBOpa:

p06111 = pl + p2

JlaBieHue HaJl pacTBOPOM, IPEICTaBIAIONIMM coboit cmech 21,84 r 6enzona (CeHs) 1 103,04 r HEKoTOpOTO
BemiectBa X, npu 60°C pasHo 25,06 klla. Paccuuraiite MonbHyI0 10110 (%) 1 MOJIIPHYIO Maccy BellecTBa
X (r/moib), eciu pP*s0oc(CeHs) = 51,3 kI1a, a p*sooc(X) = 18,5 kIla. B oTBeT 3anuIInTe YKCIO0, OKPYTIIUB €O
710 LEJNbIX.

OtBet:

MoJutbHas 1ois — 80 (5 6annos)
MoJIsIpHast Mmacca — 92 (5 6annos)
Pemenue:

P*s00c(CsHe) ™ (CeHe) + P*600c(X)* (X) = 25,06
51,3*y(CeHe) + 18,5*(1 - x(CeHe)) = 25,06
x(CsHes) = 0,2

x(X) = 0,8 (80%)

v(CeHs) = 21,84/78 = 0,28 moub, TOr1a

v(X) = 1,12 mob, ciaea0BaTenbHO,

M(X) =103,04/1,12 = 92 r/moms (Tosyorn — C7Hs)



Ne 10-4.

JInsi upeanbHBIX PAcTBOPOB BBINMOJHSETCS 3aKOH Payns, corjacHO KOTOpOMY MapluaibHOE J1aBJICHHUE
HACBILIEHHOI0 Tapa JIETY4ero KOMIIOHEHTa pacTBOpa MPsSMO IPONOPLUOHAIBHO €ro MOJIBHOM J0Ji€ B
pacTBope:

- Nn*
P=pP"xx
rze P* — naBjieHHe apa YUCTOr0 PACTBOPUTENS IPU JaHHOM TeEMIIepaType.

Ecnu e pacTBOp COCTOUT M3 JBYX JIETyYMX KOMIIOHEHTOB, TO OOIee AaBIEHUE HaJ PacTBOpoM Oyner
OIIPEAEIATHCA CYMMOM MapluaNbHbIX JaBICHUNA KaXKIOro U3 KOMIIOHEHTOB PacTBOpA:

p06111 = pl + p2

JlaBiieHME HajJ pacTBOPOM, IMpEACTaBIAIONUM co0oii cmech 32,265 r xmopodopma (CHCl3) u 4,62 r
HekoToporo BemectBa X, npu 25°C paBHo 25,413 klla. Paccuuraiite MonpHy0 noito (%) U MOJIPHYIO
Mmaccy BemecTBa X (1/mMoib), eciu P*2s50c(CHCI3) = 26,54 kIla, a p*250c(X) = 15,27 kIla. B orBer 3amuimre
YHCII0, OKPYIJIUB €r0 JI0 LEJbIX.

OtBet:

MoJutbHas fnois — 10 (5 6annos)
MoJisipHasi Mmacca — 154 (5 bannos)
Pemenue:

p*250c(CHCI3)*y (CHCI3) + p*250c(X)*%(X) = 25,413
26,54*y(CHCI3) + 15,27*(1 - x(CHClIg)) = 25,413
x(CHCl3) =0,9

x(X) = 0,1 (10%)

V(CHCI3) = 32,265/119,5 = 0,27 moib, TOraa

v(X) = 0,03 mob, cie0BaTEIbHO,

M(X) = 4,62/0,03 = 154 r/mozb (terpaxmopmerar — CCla)



