MockoBckas npeanpogeccuoHasbHas onumMmnmaga
LUKONbHMKOB. Xumus. 9 knacc. Teopetnyeckun Typ
oT6opouHoro atana, 2023/24

1Hos 2023 1., 10:00 — 20 HoA 2023 ., 23:59

I'Ipanma 3arnnucu oTeeToB

1. Mpw BHeceHn GopMy” NoNb3yNTECh aHIMUIACKON pacKiafKom KnaBmaTypbl.

2. HWXHMe n BepxHMe MHOEKCHI YKa3blBalTe B TOW )Xe CTPOKE, HE MPUMEHSAS HUKAKMX Cneunduyeckmx CMMBOSIOB.
Mpumep: KMnO4.

3. Ecnu B 3apaHum TpebyeTcs ykasdaTb CTENEHb OKMCNEHWS, CHavana yKaablBaiTe 3HaK, MOTOM YnCho.
Mpumep: +3.
« [Mpu BBOLE OTBETOB C KNaBMaTypbl 06palLaiTe BHUMaHWe Ha TpeboBaHWS, yKasdaHHble B 3aaHUN
(emvHULbI U3MEPeHVIs, OKPYITIEHVE, YACIO CNOB B OTBETE U NPOYee).

« B oKHa 419 OTBETOB 3anucCbiBaiiTe Hy)XHOE KOMMYECTBO CNOB Yepead npoben, 6e3 3ansaTbiX v Apyrux

pasgenutenen.

e CnoBac Opd)OI'pad)Vl‘-leCKl/lMl/l, rpamMmMmaTnyecknMmn owmnbkaMu 1 oneyaTkaMu He 3aCYUTbIBAKOTCS.

N21, BapuaHT 1

5 6annos

Y4Y€HbIM-XMMMKaM Ha KOCMUYEeCKYy CTaHuuMo npmees3nn 06p33LLbI Pa3fINYHbIX XNUMUYECKUX BellecCTB. Ans
opraHmzaunm XpaHunnnila HeobxoaMMo pacnpenennTb BelleCTBa Ha NPOCTble N CNOXHble BelleCTBa N pa3MecCTUTb

MNX COrlacHO CK1aackom HyMepauunun. BblﬁepVITe N3 npeanoXeHHbIX coenHeHNN npocTble BellecTBa.
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I'IpaBI/lna 3anncum oTeeToB

1. Mpwn BHeceHM GoOpMy” NOMb3YNTECh aHITMIACKO pacKiaaKol KnaBmnaTypbl.
2. HmXHMe n BepxHVe MHOEKCHI YKa3bliBalTe B TOW )Ke CTPOKE, HE MPUMEHSS HUKAKKX Cneunduyeckx CMMBOSIOB.

Mpumep: KMnO4.

3. Ecnu B 3apaHuv TpebyeTcs yKa3aTb CTEMNEHb OKMCIEHWS, CHavana yKkasbiBaliTe 3HaK, NOTOM YK1CIO.
Mpumep: +3.

« [lpv BBOAE OTBETOB C KnaBMaTypbl 0bpallaiiTe BHUMaHWe Ha TpeboBaHUs, yKa3aHHble B 3afaHun
(eQVHULBI U3MEPEHVI, OKPYITIEHNE, YNCIO CIOB B OTBETE U NPOYER).
« B OKHa 419 OTBETOB 3anuCbIBaiiTe Hy)XHOE KOMMYECTBO CNOB Yepesd npoben, 6e3 3anaTbiX v Apyrux

pasgenvtenen.

« CrnoBac Opq)OI'pad)Vl‘-leCKl/lMl/l, rpamMmmMaTnyeckrnMmmn ownbkaMm 1 oneyaTkaMu He 3aCUNTbIBaOTCS.

N2 1, BapuaHT 2

5 6annos

Ona OKCNEepUMeHTOB Mo ¢|/|3|/|qecr<0|7| XUMUN  HeobXxoAMMO [0CTaBUTb B na60paTopV|+o NpocCTbie BellecTBa

HEeMOeKynapHOro CTpoeHusa. Bb|6ep|/|Te nogxopauine coegnHeHNa N3 NpeasoXXeHHOoro nepeyHa.
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N2 2, BapuaHT 1

5 6annos

ConocTaBbTe NOHATUS U onpegeneHnsa.

Cnnas

CycneHsus

[enb

MMeHa

A3posornb

CMecb, BKJItoYatoLwas HeCKoSbKo
KOMMOHEHTOB, OAMH N3 KOTOPbIX HAXOAUTCA
B XXNOKOM COCTOAHUN, a ﬂ,perI?I B BMuAe
TBepAblX YaCcTuu BO B3BELWEHHOM
COCTOAHNN.

[ucnepcHas cnctema ¢ >Kugkom
OMCNepCcroHHOM Cpefon, B KOTOPOW
YacTuUbl AMCNEPCHOW cpefbl 06pasyoT
TpexMepHbIi MOIMMEPHbI KapKac.

[uncnepcHas cuctema c rasoBon
aucnepcHor ¢as3on 1 TBEPAOW UV XUOKOMN
ONCNEepPCrIOHHON CPefon.

[vcnepcHas cucTeMa € ra3oBoii cpefon, B
KOTOPOI HaxoAsTCs BO B3BELIEHHOM
COCTOAAHUN MeNKMe Xuakue Nnbo Teepable
YacTuLbl.

MaTepuan ¢ xapaKTepHbIMX CBOACTBaAMMU,
BK/touUatoWwmii 2 n 6onee KOMMNOHEHTOB, U3
KOTOPbIX Kak MUHUMYM OfINH ABNAETCA
MeTasnioMm.




N2 2, BapuaHT 2

5 6annos

ConocTaBbTe rpynnbl U XUMUYECKNE 3/IEMEHTDI.

LenoYyHble MeTanbl F, Cl,Br,J, At
LL|eNI0YHO3EMENbHbIE METas bl Li, Na, K, Rb, Cs, Fr
XanbKoreHsbl He, Ne, Ar, Kr, Xe, Rn
ranoreHbl 0O, S, Se, Te, Po

VNHEepTHbIE rasbl Ca, Sr, Ba, Ra




Ne 3, BapuaHT 1

10 6annos

Kak n3BecTHO, rmapoKcrabl Mean HepacTBopyMbl B Boge. OgHako, ecnu gobasunTb K okengy Megu (1) aToT peareHT,

OH [aCT CUMbHOE U XOPOLWO pacTBOPKMOE OCHOBaHVe. HasosuTe peareHT.

aMMmnak

xnopupg 6apus

rmapoKcug HaTpus

rugpocynbdart nuTus

cynbgat meau

[lns nonyyeHns aToro peareHTa NCNOMb3yOT PeakLuuio, B KOTOPYHO BCTYMAatoT ABa NPOCTbIX BELLECTBA, ABASIOLIMXCS

B HOPMaJsbHbIX YCNOBUAX ra3damMu. 3BecTHo, yTO B peakuwnto BCTYNumio 6 Monb camoro fierkoro rasa. YkaxuTe,
CKOJTbKO NNNTPOB peareHTa nonyyunu.

91,4 n

100,5n

89,6 n

22,4 n

201,6 n



Ne 3, BapuaHT 2
10 6annos

Kak naBecTHo, rugpokcuabl Meamn HepacTBopuMbl B Boge. OaHako, ecnun gobasnTb kK okeunay Mean (I1) aToT peareHrT,

OH [aCT CUMbHOE U XOPOLO pacTBOPKMOE OCHOBaHVe. HasosuTe peareHT.

xnopwua Kkanug

rugpocynboat HaTpus

aMMunak

rmapoKcug HaTpus

cynbgat MarHus

[lns nonyyeHns aToro peareHTa NCNOMb3yOT PeakLuuio, B KOTOPYHO BCTYMAtoT ABa NPOCTbIX BELLECTBA, ABASIOLIMXCS
B HOpPMarbHbIX YCNoBMsX razamu. /I3BecTHO, YTO B peakuuto BCTYMUAO 2 MOMb CaMoro pacnpocTPaHEHHOro B
cocTaBe aTMochepbl 3eMnu rasa. YKaxmTe, CKOTbKO IMTPOB peareHTa noiyyvm.

44,8 n

89,6 n

22,4 n

18,7 n



N2 4, BapuaHT 1

10 6annos

DasoBas guarpaMmma — 370 rpaduYeckoe onrcaHre CoCTaBoB U OTHOCUTENbHbBIX KONMYECTB Gas B 3aBUCMMOCTY OT
XMMUYECKOro COCTaBa W OT BHELUHUX YCIOBWIA. B KayecTBe BHeLWHVX YCMOBUI MOXET BbICTYMaTb: TeMmepaTtypa,
LaBfeHNe, HamnpPsHKEHHOCTb MAarHWTHOTO TOMs, TPaBWTaUWs, XUMWUYECKWIA MOTeHuMan BMOSIHE MOABUXHOIO

KOMMOHEeHTa N T. O.

Mo NpUHLMUNY HENPEPbLIBHOCTU MPY HEMPEPbIBHOM V3MEHEHN NapaMeTpoB COCTOSIHWS BCE CBOWCTBA OTAENbHbIX
ba3 n3MeHsATCS TakKe HenpepbiBHO, nocTeneHHo. Masa — rOMOreHHas 4acTb FETEPOreHHON CUCTEMBbI,

XapakTepunayruiasacsa oanHakKoBbIMU d)I/I3VI\-IeCKVIMVI M XMMUNYECKMMIM CBOMCTBAMU BO BCEX €€ YaCTAX.
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PucyHok 1. @azosble anarpammbl CO2

Ha pucyHke 1 npusenerbl npuMepsl anarpamm coctosHus COq. Ha gaHHoi dasosoil grarpaMMe npucyTCTBYOT
TB8paan S, xupkaa L n rasoobpasHas G casbl. Ha nnockoii dasosoi gnarpamMMme kaxhol dase unu Gpasosoi

accoumaumn CoOoTBETCTBYET OnpeaenéHHbIR y4acToK.

Ha pucyHke 2 npeactasneHa ¢a3oBas AMarpaMMa OKCUAA KPEMHUS, ONpeaennTe Kako nepexon npov3onaet npu

n3meHeHunn temnepatypsbl ¢ 1000 go 1500 °C npw gasneHumn 0,75 Mrla.
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PucyHok 2. ®a3oBas gnarpaMMa OKCUAa KpeMHUs

TPUAMMUT-KBapPL

KBapL-KpMCTO6anuT-XMaKocTb



KBapL-kKpucTtobanut

KBapL-XNAKOCTb

KpVICTosaﬂI/IT—)KVIﬂKOCTb



N2 4, BapuaHT 2

10 6annos

®dasoBas guarpaMmma — 370 rpaduYeckoe onrcaHre CoCTaBoB U OTHOCUTENbHbBIX KONMYEeCTB ¢as B 3aBUCMMOCTY OT
XMMUYECKOro COCTaBa W OT BHELUHUX YCIOBWIA. B KayecTBe BHeLWHVX YCMOBUI MOXET BbICTYMaTb: TeMmepaTtypa,
LaBMeHNe, HamnpPsHKeHHOCTb MAarHWTHOTO TOMs, TPaBWTaUWs, XUMWUYECKWIA MOTeHuMan BMOSIHE MOABUXHOIO

KOMMOHEeHTa N T.4.

Mo NpUHLMUNY HENpPEepPbLIBHOCTU MPY HEMPEPbIBHOM V3MEHEHW NapaMeTpoB COCTOSIHWS BCE CBOWCTBA OTAENbHbIX
ba3 n3MeHsATCS TakKe HenpepbiBHO, nocTeneHHo. Masa — rOMOreHHas 4acTb FETEPOreHHON CUCTEMBbI,

XapakTepunayruiasacsa oanHaKoBbIMU d)I/I3VI\-IeCKVIMVI 1 XMMUNYECKMMIM CBOMCTBAMU BO BCEX €€ YaCTaX.
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PucyHok 1. @asosble anarpammbl CO2

Ha pucyHke 1 npusenerbl npuMepsl anarpamm coctosHus COs. Ha gaHHoi dasosoil grarpaMMe npucyTCTBYOT
TB8paan S uakas L v razoo6pasHas G dasbl. Ha nnockoi dasosol gnarpaMmme Kaxpolt dase unv Gpasosoi

accoumaumn CoOoTBETCTBYET OnpeaenéHHbIR y4acToK.

Ha pucyHke 2 npepactaBneHa dasoBas Ouarpamma yriepoga, OfNpefennTe Kakol nepexon Mnpou3ongér npu

n3meHeHunn temnepatypbl ¢ 3000 go 5500 °C npw gasnenHun 200 Klla.
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PucyHok 2. ®asoBasa gnarpaMmMa yrnepoga

anMas-meTtannuyeckas ¢asa

anMas-rpadpuT-XugKocTb



rpapuT-KNAKOCTb

aIMa3-XXUAKoCTb

rpaduTt-ras

N2 5, BapuaHT 1

35 6annos

Mpwn npokanusaHun conu bapusa Bbigenunocb 900 Mn yrneknucnoro rasa (H.y.), KOTOpPbI/ 3aTeM NPONYyCTUAN Yepes
200 mn pacTBOpa rMapokcuaa Kanus ¢ KoHueHTpaumein 0,8 Monb/n ¢ nonyyeHnem kapboHata. BeineneHus sonbl

Npu NPOKanMBaHWKW He MPOUCXOANN0. 3HaYEeHWs B XOQE PELEeHUs OKpyrnuTe Ao cotbix. OTBETbI OKPyriuTe [0
LECATBIX.

Bbluncnute maccy nexogHoi conv 6apusi. OTBeT Bbipa3uTe B rpaMMax.

Bbluncnute MacCCy rmagpokcunaa Kanumsd, BCTynmBLUEro B peakuunto. OTBeT Bblpa3unTe B rpaMmax.

Bbluncnute MONAPHY KOHUEeHTpauuto rmgpokcmnia Kanua B peaKLl,I/IOHHOI?I CMecCK nocrie OKOHYaHua peakuunu.
OTtBeT Bblpa3nTe B MONAX Ha JINTP.




N¢ 5, BapuaHT 2

35 6annos
Mpwn npokanueaHum conu 6apus Bbigenunocb 450 MN yrnekucnoro rasa, KoTopblii 3ateM nponyctunu Yyepes 100 mn

pacTBopa rvapokcmaa Kanus ¢ KoHueHTpaumein 0,6 Monb/n ¢ nonydyeHuem kapboHaTa. BbigeneHus sogpl npu

NpoKanmeBaHWy He Mponcxoanno. 3HayeHus B xone pelweHnsa okpyrnnTe 4o COTbIX.

Bbiuncnute Maccy NCXoQHOM conun 6apVIFL OTteeT Bblpa3nTe B rpaMMmax, oKpyrnmTe 0o ecatblX.

Bbiuncnute Maccy rmapokcunna Kanusa, BCTynmellero B peakynto. OTBeT BblpasnTe B rpaMMax, oKpyrnute oo

LecsaTbIX.

Bbiuncnute MONAPHYKO KOHUEHTpauuto rmgpokcnia Kanua B peaKLlI/IOHHOVI CMecCK noclie OKOHYaHusa peakunn.

OTteeT Bblipa3nTe B MOJ'Ib/J'I, OKpyrnnTe Ao COoTbIX.

N2 6, BapuaHT 1

35 6annos

MpoMblilneHHoe NonyyYeHne CepHOM KUCNOTbl MPOMCXOAUT B HECKOMbKO CTafuii: obxur nupwTa, OKUCNeHWne
okcmpa cepbl (IV), nonyyeHne pactBopa CEpPHON KWUCNOTbl. Ha TakoM NPOU3BOACTBE OYeHb BaXHO COXPaHATb
KOHLIEHTPaLIMIO OMacHbIX peareHToB B npefgenax npefenbHo fonyctumon koHueHTtpaunn (MAK) ana 6esonacHon
pabotbl. Ona napos cepHol kucnotbl MNAK coctasnser 1 Mr/M3. HonyctuMm, B BO3Ayxe nomelleHnss o6bEMoM

10 000 m? cofepxuntca 25 r cepHom KMCAOoTbI.

YKaxunTe NpoayKT peakuuy ooxura nputa CopepaLlinin xxeneso. 3anmwnTte ero XMMmn4eckyo Gpopmyrny.

PaccunTaiiTe KOHLEHTPaLWIO NapoB CEPHON KNCNOTbI B BO3Ayxe paboyero nomelleHus. OTBET 3anuwnTe B Mr/M3,

OKPYFAnTE [0 AECATHIX.

besonacHo nun paboTaTb B TaKOM NOMELLEHUN?

pa

HeT




N¢ 6, BapuaHT 2

35 6annos

Yacto B nnpoMeTannyprmn YnCTbIN XPOM nosy4varT npun noMouwy antoMnHUA, KOTOprVI BbICTyNaeT B ponn
BOCCTaHOBUTENs. Ha noboM XuMUYeckoMm npon3BoACTBE OYeHb BaXXHO COXPaHATb KOHUEHTpauwutd onacHbIX

peareHTOB B npefenax npepenbHo gonyctnMol koHueHTpauun (MOK) ans 6esonacHoit paboTbl.
Crfpr CUMTaAETCS OTHOCUTENIbHO HETOKCWYHBbIM MOHOM, noaTtomy ero [MOK cocTtasnser 100 Mr/M3. HonycTtn™m, B

BO3ayxe nometleHus o6vémom 10 000 M3 copepxutcst 85 r NOHOB XpoMa.

YKa)xnTe NpoayKT peakLuuy NonyyeHns XpoMa, Coaepxallyin antoMnHnii. 3annwmnte ero XMMNYeckyio Gopmyny.

PaccuunTaiite KOHLEHTpauWnk YacTul, XpoMa B BO3ayXe paﬁoqero nomeleHuns. OTBET 3anuwunTe B MI'/M3, oKpyrnue

[10 AECATBIX.

BesonacHo nn paﬁOTaTb B TakoOM I'IOMeLLl,eHVIVI?

na

HeT




