Moaenb O3 no xumumn 2021




[10KyMeHTbI, onpeaensaowpe
coaepxaHune KMM OI'2

¢ -

.

.'
Y

X

/¢

g
¢ L

CopeprkaHne KMM OI'3 onpegenaerca Ha oCHoBe
dbenepanbHOro rocyaapCcTBEHHOrO
obpa3oBaTe/IbHOro CTaHAApPTa OCHOBHOIO 0bulero
obpasoBaHua (Nnpnkas MmMHobpHayku Poccum ot
17.12.2010 Ne 1897) c yuétom NMpumepHomn
OCHOBHOM 06pa3oBaTe/IbHOW MNPOrPammbl
OCHOBHOro obuero obpasoBaHua (ogobpeHa
peweHnem PegepanbHOro yHebHO-METOANYECKOTO
obbeanHeHmna no obwemy ob6pa3zoBaHuUIo
(npoTokon ot 08.04.2015 Ne 1/15)).




XapaKTepucTUKa CTPYKTYPbl U COAEPHKaHMUA
KUM O3

PaboTta coctouT 13 AByx Yacten. Yacmeo 1 copaepxuT
19 3a0aHUU C KPAaTKUM OTBETOM,
noAapasymeBatomx CaMoCToATENbHOE
dbopmMynnMpoBaHMeE 1 3aNncb OTBETA B BUAE YMCNA
AN nNocneaoBaTenbHOCTU UUPP.

Yacmeo 2 copepKut 5 3a0aHuli: 3 3a4aHNA 3TOU
4acTM NoAPa3yMeBAtOT 3aNMUCb PAa3BEPHYTOro
OTBETa, 2 3a4aHUA 3TOMN YacTM npeanonaratoT
BbINO/IHEHME PEAsIbHOrO0 XMMUYECKOTO
3KCNepuMmeHTa n opopmM/ieEHUE ero pe3ybTaToB.




PacnpenenexHue 3agaHum no Yactam KUM

Yactn | Konnyectso | MakcumanbHbiin |  TPOUEHT MakcumanbHoro nepsuyHoro | Tyn 3aaaHUM
6anna 3a 3a4aHMA 4AHHOMN YacTU OT

MaKCMMa/ZIbHOro nepsuyHoro 6anna 3a
BClo paborty, paBHoro 40

pabotbl | 3amaHuM | nepBUYHbIN 6ann

Yactb 1 19 24 60 C KpaTKkum
OTBETOM
Yactb 2 5 16 40 C
Pa3BEpPHYTbIM
OTBETOM

Utoro 24 40 100




PacnpeneneHve 3aganmn KUM O3 no coaepaHuto,
npoBepAemMbIM YMEHUAM 1 cnocobam AeaTeNbHOCTU

Ne Ha3BaHue pasaena Konnuectso | MakcumanbHbIn MpoueHT ot
n/n 3agaHun nepsuYHbIN 6ann MAKCMMANIbHOIO

nepBuyHoro 6anna 3a scro
paborty, paBHoro 40

1 «OcHOBHble MOHATUA XMMUK (YPOBEHb ATOMHO- 2 2 5
MOJIEKY/IAPHbIX NPeACcTaBNEHNN)»
2 «[lepnognyecknmn 3akoH U [lepmoanyeckas 3 4 10
cucrtema XUMUYECKUX 3/1eMeHTOB O.U.
MeHaeneeBa»
3 «CtpoeHune BeuwecTBa» 2 2 5
4  «MHoroobpasme XMuMUYECKNX peaKkLun» 6 9 22,5
5 «MHoroobpasue BeLLecTB» 6 14 35
6 «IKCnepuMeHTasIbHaA XMMUA» 5 9 22,5

Utoro 24 40 100




Pacnpeanenenune 3agaHmm KMM OID no ypoBHAM
CNOXKHOCTU

YpoBeHb KonuuectBo | MakcumanbHbIU MpoueHT OT MaKCMMaANbHOrO
CNOXKHOCTU 3a4aHUM nepBUYHbIN nepsuyHoro 6anna 3a scio pabory,
3a4aHunM 6ann paBHoro 40
ba3oBbi 14 14 35
[MoBbIWEHHbIN 5 10 25
Bbicoknm 5 16 40
Utoro 24 40 100



[NlpoaomxutenbHocTb O 3 No xumun

Ha BbinonHeHue paboTtbl no xumum oreoautca 180 mmnHyT. Bpemsa, oTBoAMMOE Ha
pelweHue 3aaaHnuM Yactn 1, He orpaHMYMBaAETCA.

PekomeHayemoe BpemMsa Ha BbiNoAHeHMe 3aaaHmni yactn 1 — 60 mmnHyT (1 4ac), a Ha
BbINONHeHMe 3aaaHnm Yactn 2 — 90 MmHyT (1 yac 30 muHyYT). K BbINONHEHUIO 334aHUA
24 y4aCTHUK MOXKeT NPUCTynaTb NOC/ie BbINONHEHMA 3a4aHUA 23 U He paHee Yem
yepes 30 MMUHYT NOCNe Havyana sKk3ameHa. [1pn BbINoSIHEHNN 3a4aHUA 24 YyHACTHUK
9K3aMeHa MOXeT UCNO/Ib30BaTb 3aMNMNCU B YepHOBMKe C OTBETOM Ha 3agaHue 23, a
TaKXe Aenatb 3anncu B YHepHOBUKe, KOTOpble BNOC/1eACTBMM BNpaBe NCMNO1b30BaTb
NPW BbINOJIHEHUU APYIUX 3a4aHUN SK3aMeHaUNOHHOM paboTbl. [Tocne BbINONHEHUA
3a4aHnA 24 sK3ameHyeMbl UMeeT NPaBo NMPOAO/IKATb BbINONHEHNE APYTUX 3a4aHNN
3K3aMeHaUNOHHOM paboTbl A0 OKOHYAHUA 3K3aMeHa.



[lononHWTeNbHbIE MaTepuanbl U 06opyaoBaHKe

[MepeyeHb AONONHUTENIbHbLIX MaTeEpPUaNoB M 060pya0BaHNA, UCMONb30BAHUE KOTOPbIX
pa3pelwweHo Ha O3, yTBeprKaaeTca npnmkasom MuHnpocseweHna Poccnn m
PocobpHaa3opa. Y4aCTHMKaM 3K3amMeHa pa3peLlaeTca Mcnonb3oBaTb caeayroume
MmaTepuanbl u obopyaoBaHue:

— [lepmnognyeckaa cuctema xmmumyeckmnx anemeHtos [1.1. MeHaeneesa;

— Tabaunua pacTBOPMMOCTHM COJIEN, KNCOT U OCHOBAHUM B BOAE;

— 3NEKTPOXMMUNYECKUN PAL HANPAXKEHNN METANNO0B;

— HENPOrpammMmUpPyeMbIN KaNbKYNATOP;

— nabopaTtopHoe obopyaoBaHMe AnA NPOBEAEHMNA XMMUYECKMX OMNbITOB,

npeaycMoTpeHHbIX 3agaHnamm KUM;
— WHAUBUAYANbHbIA KOMNNEKT XMMUYECKUX PEAaKTUBOB U 0060pya0BaHMUS



Cucrtema oLeHMBaHUA BbINONHEHMA OTAENbHbIX 3aJaHUM
1 paboTbl B LLEeSIOM

BepHoe BbinosHeHMe Kaxaoro n3 3againmn 1-3, 5-8, 11, 13-16, 18-19
oueHmnsaetca 1 6annom. MNonHbIM NPaBU/IbHLIM OTBET Ha Ka*kaoe 13 3agaHun 4, 9,
10, 12 n 17 oueHmnBaeTca 2 bannamu; ecnm aonyleHa ogHa owmnbKa, To OTBeT
oueHunBaetca B 1 6ann. Echm gonyuweHbl ase n 6onee ownMbKN MK OTBETA HET, TO
BbicTaBnaetcsa 0 6annos.. [poBepKa BbINO/IHEHUA 3aaaHNN 20—23 yacTtu 2
OCYLLLECTBNAETCA NPEeAMETHON KOMUCCUEN B COOTBETCTBUU C KPUTEPUAMMU
OLUEHMBAHMA BbINOAHEHUA. [1pn OUEeHUBAaHNN BbIMOJIHEHUA KAXKA0ro U3 3aaHnm
3KCNepT Ha OCHOBE MPeAO0CTaBNEHHbIX KPUTEPUEB OLLEHUBAHUA BbIABAAET B
OTBETE 3K3aMEHYEMOTr0 OLUEHNUBAEMbIE SNEMEHTbI, KaXAblN N3 KOTOPbIX
oueHuBaetca 1 6annom.



MaKcnMmasibHas oueHKa 3a BbIMOJIHEHWE KaxXao0ro u3 3agaHum 20 n 22 — 3 6anna; 3a
BbIMOJIHEHWE KaXXa0ro u3 3agaHuu 21 n 23 — 4 6anna.

OueHnBaHMe BbINOJIHEHMA 3a4aHUA 24 ocyLLecTBAeTCA HenocpeacTBEHHO nNpu
BbINO/IHEHMN YYACTHUKOM SK3aMeHa 3aaHuA B ayANTOPUN ABYMA YI€HaMU
npeaMmeTHOM KoMmuccum (aKcneptamu), oLeHUBaAOLWMMKM BbIMOAHEHME N1abOPATOPHbIX
paboT, He3aBMCMMO ApYr oT Agpyra. MakcumanbHbiM 6ann 3a BbINONHEHME 3a4aHNA 24 —
2 banna.

3a4aHuUA C Pa3BEPHYTbIM OTBETOM MOTYT ObITb BbINO/IHEHbI 9K3aAMEHYEMbIM PA3HbIMMU
cnocobamu. MoaTomy npmBeAEHHbIE B KPUTEPUAX OLLEHMBAHUA 0O6pa3Lbl peLleHni
CneflyeT PaccMaTpmUBaTb INLb KaK OAMH U3 BO3MOXKHbIX BAPMaHTOB oTBETa. ITO
OTHOCUTCA NPEXKae BCero K cnocobam pelieHna pacy€THbIX 3a4au.




Ycnosua nposeaeHus paboTol

[Ona BbINOZTHEHUA XMMMNYECKOIo 3KCNEePUMEHTA KaXXA0MYy YHACTHMKY dK3aMeHa
npeanaraeTca UHANBMAYANbHbIN KOMMAEKT, COCTOALLUN N3 OnpeaenéHHOro
Habopa obopyaoBaHMA U peakTnBOB. KaxXabih Habop peakTMBOB AN
BbIMO/IHEHMA XMMNYECKOTO aKcnepmumeHTa (3aaaHna 23 u 24) BkntoyaeT B cebs
6 pa3/IMYHbIX PEeaKTUBOB, NepeyYncaieHHbIX B 3a4aHNN 23 04HOro BapUaHTa
KUM. Hagnucu Ha CKAAHKaX C Belw,ectBamMM, BbiaaBaeMbiX 3K3ameHyemomy
ANA NpoBeaeHUA peakunii, J0NKHbI NOJIHOCTbIO COOTBETCTBOBATL NEPEYHIo
peaKTMBOB, KOTOPbIXA YKa3aH B YC10BUK 3aAaHUA.

MpoBeaeHne NnabopaTopHbIX OMbITOB NPU BbINOJHEHUW 3a4aHUA 24
OCYLLLEeCTBASIETCA B YCNOBUAX XUMMYECKOWN nabopaTtopun, obopygoBaHue
KOTOPOW A0/IKHO COOTBETCTBOBATb TpeboBaHuam CaHlMnH K KabnHeTam xmummun,



Ycnosua nposeaeHus paboTol

[Mepen Ha4anoM 3K3aMeHaLMOHHOM paboTbl MAM Nepes Haya/IoM BbINOJIHEHUA
33/1aHUA 24 cneunanmncT no NPoBeAeHUI0 MHCTPYKTaXKa U obecnevyeHuto
nabopaTopHbIX PaboT NPOBOANT MHCTPYKTAXK YY4ACTHMKA(-0B) IK3aMeHa Mo TEXHUKE
6e3onacHocTM Npu obpalleHnm c nabopaTopHbiMm 060PYAO0BaAHNEM U PEAKTUBAMMU
noA, NoAnncb KaXXaoro y4aCTHMKa ak3ameHa. K BbINo/IHEHUIO 3a4aHNA 24 He
AOMNYCKAKTCA YY4aCTHUKM 3K3aMeHa, He NpoleLlne MHCTPYKTaXK No TeXHUKE
6e3onacHoCTW.

B uensax obecneyeHma oueHMUBaHMA BbIMOAHEHUSA 3a4aHNA 24 yY4AaCTHUKAMM 3K3aMEHa
B Ka)XA0W ayanToOpUMn, rae y4aCTHUKU dK3aMeHa NPOBOAAT XMMUYECKME
3KCNepUMEHTbI, NPeayCMOTPEHHbIE 3a4aHnem 24, NpUCYTCTBYHOT ABa 3KCNepTa,
OLLeHUBAIOLLMX BbINOHEHME NabopaTopHbIX paboT (3aganHna 24).




KomnneKt obopynoBaHmsa, BblAaBaemMbin
3K3aMeHyemomy ANA BbINOAHEHUA 3a4aHUN
3KCNnepuMeHTa/IbHOM YacTu

Ob6opynoBaHue Konunuectso u3
pacyéeTta Ha OAUH

KOMMNANEKT

Mpobupka manasa (10 mn)
Ltatne (nogctaBKka Ans npobupok) Ha 10 rHe3n,
CKNAHKU ANA XPaHEHMA PEAKTMBOB

Linatenb (noxkeuyka ana otbopa cyxmx BeLLECTB)
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Pa3aaTovHbIN NOTOK




KoMNAeKTbl peakTUBOB, MCNOb3YEMbIX A5 BbINOAHEHUSA
3KCNepumeHTasbHbIX 3a4aHni O no xummm

Komnnekrt 1 Komnnekr 2 KomnnekTt 3 KomnnekTt 4

1. PactBOp ammmaKa 1. Nepokcug sogopoaa 1. ConAaHaAa Kncnota 1. ConAaHaAa Kncnota

2. ConAaHaa Knucnota 2. ConAHaa KKucnota 2. CepHasa Kucnota 2. CepHasa Kucnota

3. CepHasa Kucnota 3. CepHasa Kucnota 3. lmppokena Hatpusa/Kanma 3. TuapoKeuna HaTpusa/Kanusa
4. TuppoKena Hatpusa/kanua 4. Tnapokeua HaTpua/Kanma 4. Xnopwua bapus 4. KapboHaT HaTpusa/Kanus
5. Xnopug antommHumAa 5. Xnopwupg 6apus 5. HutpaTt Kanbuma 5. Hutpart cepebpa

6. Xnopmng ammoHuA 6. Xnopung antommHuA 6. KapboHat HaTpusa/Kkanus 6. HutpaT HaTpua/Kanua

7. Xnopug, marHua 7. Xnopug, Kanbuma 7. ®ocdat HaTpus/Kanus 7. Xnopug, Kanbuma

8. CynbdaT antoMUHMUA 8. Cynbdart kenesa(ll) 8. OKcng, KpemHumA 8. Xnopupg 6apus

9. CynbdaT UMHKa 9. KapboHaT HaTpusa/Kanus 9. OKkeupa meaun(ll) 9. Cynbdar kenesa(ll)

10. ®ocdaT Kanua/HaTpus 10. Hutpat cepebpa 10. Cynbdat meau(ll) 10. ®ocdaTt Kanua/HaTpus
11. HuTtpat cepebpa 11. Okeung megu(ll) 11. }eneso 11. Xnopwupa, xene3a(lll)
12. eneso 12. Okcua antoMmHmA 12. Meab 12. MNepokcua Bogopoaa
13. UHauKaTopbl 13. UHauKaTopbl 13. UHauKaTopbl 13. UHauKaTopbl
(peHonPpTaneunH (peHonPpTaneunH (peHonPpTanemnH (peHonPpTanemnH
METUNOPAHIK, NaKMYC) METUNOPAHIK, NAKMYC) METUNOPAHIK, NAKMYC) METUNOPAHK, NAKMYC)



KoMNAeKTbl peakTUBOB, UCMO/1b3yeMbIX ANA BbINOJHEHUA
3KCNepuMeHTa/IbHbIX 3aaaHum O no xumum

Komnnekr 5 KomnnaeKkr 6 Komnnekrt 7 KomnnekT 8

1. ConAaHaAa kKncnota 1. ConAaHaAa Kncnota 1. ConAaHaAa Kncnota 1. ConAaHaAa Kncnota

2. CepHaa Kucnota 2. CepHaa Knucnota 2. CepHaa KMcnoTta 2. CepHasa Kucnorta

3. napoKkena HaTpua/kanua 3. Tuapokeua Hatpusa/Kanma 3. Tugpokeua HaTtpusa/Kanma 3. Tnapokeua HaTpua/Kanms
4. Cynbdat megu(ll) 4. Xnopwug, xene3a(lll) 4. CynbdpaT amMoHuUA 4. TnapoKcna Kanbums

5. CynbdaT marHums 5. CynbdaT antommHus 5. Bpomuna HaTpua/ Kanus 5. lnapokapboHaT HaTpuA
6. Xnopua meau(ll) 6. Cynbdat UMHKa 6. Noana HaTpua/Kanms 6. Xnopua Kanbums

7. Xnopung marHusa 7. Xnopug nnutuAa 7. docdaTt HaTpua/Kanus 7. Hutpat cepebpa

8. Hutpat cepebpa 8. ®ocdaT HaTpua/Kanus 8. Xnopuna nmtuna 8. Hutpat 6apus

9. Xnopwupa 6apusn 9. HutpaTt cepebpa 9. Hutpat cepebpa 9. Xnopmna aMmmoHuUA

10. KapboHat HaTpusa/kanmna 10. Hutpat 6apua 10. HutpaT HaTpua/Kanusa 10. Xnopwupa HaTpua/Kanms
11. UnHK 11. AntomnHum 11. Xnopwng 6apusa 11. OKcmpg marHuma

12. Okcnpa, antoMnHUA 12. Meab 12. Okcna marHums 12. Xnopua meau(ll)

13. UHauKaTopbl 13. UHauKaTopbl 13. UHauKaTopbl 13. UHauKaTopbl
(beHondpTaneunH (beHondpTaneunH (beHondTanemH (peHondTanemH
METUIOPaHK, NaKMYC) METUIOPAHK, NaKMYC) METUIOPaHK, NAKMYC) METU/IOPAHIK, NaKMYC)



N3meHeHnAa B KUM 2021 roaa no
cpaBHeHuto ¢ 2020 rogom

1) B 3apaHUAX 2 (onpeaeneHne CTPOEHNA aTOMa XMMUYECKOTO 3/1IeEMEHTA U
XapaKTePUCTMKa ero nonoxerHmsa B Nepmoanyeckon cmcteme) n 3 (noctpoeHme
nocaeAoBaTe/IbHOCTU 9N1EMEHTOB C YY4ETOM 3aKOHOMEPHOCTEN M3MEHEHUNA CBOUCTB
3/1IEMEHTOB MO rpynnam v nepnoaam) Tpebyertcs Bnucatb B nNoae oreBeta UnMdpoBble
3HAa4YeHUA, COOTBETCTBYHOLME YC/IOBUIO 3a1aHUA;

2) B 3aaaHuMAx 5 (BUAbl xMummnyeckom cBasn), 8 (Xummnyeckme cBOMCTBA NPOCTbIX BELLLECTB U
OKcMaoB) U 16 (4ncTbie BewecTBa, CMecU, NpaBuia paboTbl ¢ BewecTBamu B 1abopatopumn
n B 6bITY) TPebyeTcs ocyLEecTBUTL BbIDOP ABYX OTBETOB U3 NPEANOKEHHbIX B NepeyHe 5
BapWaHTOB (MHOXKeCTBEHHbIN BbIOOP OTBETA);

3) B 3aaaHMAX 4 (BaNeHTHOCTb, CTENEHb OKUC/IEHNA) U 12 (NPU3HAKMU XMMUNYECKNX
peaKkuumn) Tpebyetcs yCTaHOBUTb COOTBETCTBUA MeXAY NO3ULUAMUM ABYX MHOMKECTB.




3aaaHue 1

BoibepuTte ABa BbiCKa3biBaHWA, B KOTOPbIX FOBOPUTCA O Bapunm Kak 0 XMMUYECKOM
3/1eMeHTe.

1) B 3emHom Kope coaeprxutcs 0,05 % bapus.

2) Bapun nnasuTtcs npu Temnepatype 710 °C.

3) 3enéHas oKpacKa n1amMmeHn — «BU3UTHAS KapTo4vKa» bapusa, Aarke eciiv OH
NPUCYTCTBYET B MUKPOCKOMUYECKNX KONNYECTBAX.

4) Bapui UCNONb3YIOT B KA4YeCTBe rettepa — MOrn0TUTENA OCTAaTKOB ra3oB B BaKYYMHbIX
npnbopax.

5) Bapuit camoBocnaameHAeTcA OT yaapa, IErKo pas3araeT Boay.

3anmuwmnTte Homepa BblbpaHHbIX OTBETOB.

1 3



3aaaHue 2

2 | Ha npuseaésnom pucyHxe moﬁpau:eua MOJEAS GTOME XMMUHECKOND LIeMeHTa
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Jamuuumre B DoNe OTEeTa HOMCD TPHOZE o BOMep IPYINM, B XOTOPLIX

PACOONOMEH XUMURCKHE MICMEHT, MOAEIL KOTOPONG WI00PAKEHS HI PHCYHKY.
(Aag sanmce orseta uenousdyiite apabekne wedpe.)

Orser:




3aaaHue 3

3 Pacnonoxnre XUMHYECKHE VIeMEHTRI ~

I)cepa 2)xnop 3) docdop

B NOPRAKe YBEIHYSHHS HX VIEKTPOOTPHUATENLHOCTH.
3anuuuuTe HOMEpPa BLIOPAHHLIX WIEMEHTOB B COOTBETCTBYIONIEM NOPS/IKE.

Orser:




3aaaHue 4

4 | YcraHoBUTE COOTBETCTBHE MEXK1Y (POPMYJION COEIUHEHHS U CTENEHbI OKUCIIEHHS
a30Ta B 3TOM COEIMHEHUH: K KaxK10# no3uuuu, 0003HaueHHoi OykBo#, noadepure
COOTBETCTBYIOLIYIO MO3ULIHI0, 0003HaYEHHYI0 LIH(POIi.

OOPMVIJIA COEJIMHEHHWUA CTEIIEHb OKHUCJIEHUA A30TA
A) HNO; 1y =]
b) N,O 2) 3
B) NH; 3y, +3
4) +5

3anuiuTe B Taﬁmmy BblﬁpaHHble I.llri(l)pbl oA COOTBETCTBYHOLUINMH 6)’KBaMPl.

i[ilE A B B

Orser:




Ha NpeUIOXKCHHOIO rnepevuns suﬁepme ABa BEUISCTBA C HOHHOH CBAZLIO.

h

1) CaO
2) PClL,
3) Bl’g
4) LN
5) HSS

Jamunre HOMEDPA suﬁpammx OTBLCTOB.

Orser;

6 | Kakme aBa yreepaaenus BepHbl JUIS  XapakTepHCTHKM Kak Maruus, Tak
i Kpemuus’?

) DnexTpoHsl B aTOME PacnoiokKeHb! Ha TPEX WIEKTPOHHLIX CIOAX.

2) CoorsercTBylOlee MPOCTOE BEUIECTBO CYUIECTBYET B BHAE ABYXaTOMHBIX
MOJIEKYIL.

3) XHMHYSCKHIH WIEeMEHT OTHOCHTCA K METANaMm,

4) 3uavenne WISKTPOOTPHUATENLHOCTH MeHbie, yem y dochopa.

5) Xumuuecknii dneMenT o0pazyeT BuICHIME OKCH/ILI ¢ 0Dweit popmynoit D0..

3amuunTe HoMepa BuIOPAHHLIX OTBETOB.

OTser:




7 H3 MPSUTOEREHHOTO NEPEeYHA BEIeCTs 8!-!68])“12 KHCIOTHRI OKCHJl # OCHOBaHHE,

1) CO
2) Mg(OH),
3) SO,
4) N8C104
5) Al{OH).

3anuiuKHTe B NOJE OTBETAa CHavana HOMED KHCIOTHOTO OKCHAAQ, a 3@TeéM HOMEp
OCHOBAHHA.

Orser:

8 Kakue aBa W3 NepeynCHeHHLIX BeUIeCTB BCTYNAIOT B PEAKIHI0 C OKCHIOM
anmoMunng”’?

1) Cu(OH)
2) HNO,
3) O,

4) Be(OH),
5) Na,O

3anuunuTe HOMEPa BLIOPAHHLIX OTBETOB, --

- Orser:

g




9 Ycranosure COOTBETCTBHE MERIY PEArHpyIOIHMH BEHIECTBAMH
H OPOAYKTaMH(-OM) HX BIZHMOACHCTBHA. K KakKAOH noiuumH, 0003HAYSHHOIH
OyKBOii, noaGepHTe COOTBETCTBYIOMIVIO NO3HIHIO, 0003HaAYEHHYIO L PO

PEATHPVIOUIHE MPOAVYKT(hbI)
BEIHIECTBA B3AUMO/IEUCTBUS
A) MgO +S0; — ) — MgSO0; +H,
b) Mg(OH), + H,SO; — 2) — MgS0, + H,0
B) Mg + HySOypes, — 3) — MgS0; +H,0
4) — MgSO.‘ + H,
5) — MgSO,

3anunTe B Tabnuuy BuiOpannbie UHGPLI M0 COOTBETCTBYIOUIMMH DYKBaMK.
A|lb|B

Orser:




12

YCTaHOBHUTC COOTBCTCTBHC MCXKAY PCArHPYHOUIMMH BCLICCTBAMH H MPH3HAKOM
MPOTEKAKOIIEH MEKAY HUMH PEaKIHN: K KaxKJ10i Mo3HLHH, 0003Ha4eHHOH OYKBOI,
noadepuTe COOTBETCTBYIOLIYIO MO3NINI0, 0003HA4YEHHYIO UH(POI.

PEATUPVIOUIHUE BEIIIECTBA [TPU3HAK PEAKIIUH
A) FeCl; m NaOH 1) BemaacHue Gesoro ocaaka
b) FeSO, u Ba(NO;), 2) BhITIajieHHE Oyporo ocajaka
B) FeS u H,SO, 3) BLIMAJSHHE CEPO-32EJIEHOrO 0CAIKA

4) BblJICIICHHE ra3a

3anummTe B Tabnuily BeiOpaHHbIe UMEPBI O COOTBETCTBYIOMINMH OYKBAMH.

A|b|B

OTtBer:




16 W3 nepeynciieHHbIX CYXK/IeHUH 0 npasuiiax paboTel ¢ BellecTBaMH B J1abopaTtopuu
1 B ObITY BbIOEPUTE OHO WJIH HECKOIBKO BEPHBIX.

1) Xnop MOKHO MoJy4aTh TOJALKO B BBITSIKHOM IKa(dy.

Z) [Ipu npuUroTOB/IEHHM PAcCTBOpPAa KHCJIOThl KOHLEHTPHPOBAHHYK CEPHYH)
KHUCJIOTY MPHIIMBAIOT K BOJE.

3) Ilpu HarpeBaHum pacTBOpa MNPOOHPKY C IKUIAKOCTBH JepikKar CTpPoro
BEPTUKAIIBHO.

4) Paboty c eakMMU BELIECTBAMH CIAEAYET NPOBOANTEL B PE3UHOBBIX MEpYaTKaXx.

3anuuIKUTe B 110JIE OTBETAa HOMEp(a) BEPHBIX CYKIACHHUH.

OTBeT:




3aoanun 18 u 19 epinonnaomen ¢ uCno1b306aAHUEM C1EOVIOULE20 MeEKcma.

Hurpar ammoHus (ammuauyHas cenutpa) — xumu4deckoe coeauHeHue NHyNO;,
COJIb @30THOH KHCJIOTBI, KOTOPOE UCMOJIL3YETCA B KA4eCTBE a30THOIO YA00pEHHUS.

18 Brruncaure B MPpoUEHTAaxX MAaCcCOBYHO JOJIKO a30Ta B HUTPATC aMMOHMA. 3anumuTe
HHUCJIO C TOHHOCTBHO 10 LHECJIBIX. 35

Orger: %.

19 | Ilpu noakopMmkax OBOLIHBIX H IIBETOYHBIX KYJIbTYp B o4y BHocHTca 200 r a3ora
Ha 100 M*. Beiuucnure, CKONBKO rpaMMOB aMMHAYHON CEJIUTPbl HAJ10 BHECTH Ha
3eMebHbINH yyacTok miomaaso 100 M*. 3anumure 4ucio ¢ TOYHOCTBIO J10 LEeNbIX.

OTBer: r. 571




21 | /Jlana cxema npespaueHuit:

Fe(NOs), — Fe(OH), — X —X— Fe,0;.
Hanuumure MOJICKYIISIPDHBIC VPaBHCHHA peaxuuii, C NOMOIWBKY KOTOPLIX MOKHO
OCYHICCTBHTL YKA3aHHLIC [PCBPALICHHUA, ﬂ,-'lﬂ NEPBOro npeepaticHis COCTaBbTC
COKPALEHHOE HOHHOE YPABHEHHE PEAKLMH.

Co,flepatauue BEPHOIO OTBETA H YKAZAHHA 10 OUCHHBAHHIO baanl
(A0ONYCKATCH HHLIE DOPMYIHPOBKH OTBETA, HE HCKAKAIOLIHE er0 CMbIC/A)

INEMEHTHL! OTBETA:

Hanucanel  ypaBHEHMs  peakuuii,  COOTBETCTBYHIIHE  CXEMe
NpeBpaLeHHit:

1) Fe(NO;); + 2NaOH = Fe(OH), + 2NaNO;

2) 4Fe(OH), + 2H,0 + O, = 4Fe(OH);

3) 2Fe(OH); —— Fe,0; + 3H,0

CocTaBaeHo COKPALICHHOE HOHHOE YPABHEHHE MEPBOro NPEBPaLCHHA:

4) 20H" + Fe*" = Fe(OH):

Or1seT npasiIbHLL H NOMHLI, BKIIOYAST BCE HA3BAHHBIC YIEMEHTHI

[IpasriasHO 3anUCcanbl TPH YpaBHEHNS peakiuil

[IpaBHILHO 3aNMHCaHbl ABA VPABHEHHA peakiuii

[IpasuiasHO 3aNHCAHO OAHO YPABHECHHE Peakiiii

Bee ypasHeHus peakiuuil 3aniucanbl HEBEPHO WIH OTCYTCTBYHOT
Maxcumanroroiit dat
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[1paKTM4eCcKana YacTtb

lMpoyumalime meKcm u 8binosaHuUmMe 3a0aHusa 23 u 24. lna omeema Ha
3a0aHue 23 ucnoab3yiime bJ/IAHK OTBETOB Ne 2. 3anuwume cHa4yana Homep
3a0aHusA (23), a 3amem pa3eépHymoili omeem K Hemy. Omeem 3anucsieailime
YémkKo u pa3bop4yuso. 3a0aHue 24 ebinonHAlUmMe mosbKo nood HabarwoeHuem
aKcnepmoae. pu sbinonHeHUuU 3a0aHuUA 24 uau cpasy nocsae ebinosnHeHUsa
MOXCHO Oesameob 3anucu 8 YepHOBUKe, Mocse 4Ye20 8epHYyMbCA K 8biMOAHEHUIO
MUCbMeHHOU Yacmu 3K3ameHayuoHHoU pabomobl 00 MOMEHMAa OKOHYAHUSA
3K3aMeHa.




3a4aHUA K KomnaekTy 1

[1aH pacTBOp XA0pUAA aNOMUHUA, 3 TaKKe Habop cneayloLnX peakTUBOB: ¥Keeso;
PaCTBOPbI CEPHOM KUCNOTbI, TMAPOKCUAA HAaTPUS, HUTPaTa cepebpa n cynbdaTta LUMHKa.

Mcnonb3ysa TONbKO peaKkTUBbl U3 NPUBEAEHHOIO NepeyHs, 3anuLmTe
MONEKYyNsApPHble YypaBHEHUA ABYX peaKLUWii, KOTOpble XapakTepusytoT
XMMUYECKNE CBOMCTBA X10pUAa aNtOMUHUA, U YKaXKNTE NPU3HAKU UX

23

NpPOTEKaHUA.



O3HaKombmecb ¢ UHCMpyKyuel no 8binosaHeHuro 3a0aHuA 24, npunazaemol K
3a0aHuUam KMM. Coobuwjume op2aHuszamopy 8 ayoumopuu o ceoeli 20moeHocmu
npucmynume K ebinosnHeHuro 3a0aHus 24. lNlodzomoebme nabopamopHoe
obopyooeaHue, Heobxooumoe 0714 nposedeHuUs 3KcriepumeHmad.

24 [lpoBeguTe XMMUYeCKue peakummn mexay
PACTBOPOM X/10pUAA aNtOMUHUA U
BbIOpPaHHbIMK BeLLECTBAMMN B COOTBETCTBUM
C COCTaB/IEHHbIMM YPABHEHUAMMU peaKkLUnn,
cobntopan npaBuaa TEXHMKM 6e30nacHOCTH,
npuBeAEHHbIE B UHCTPYKLUMM K 3a4aHUIO. ’ |
[lpoBepbTe, NPaBU/IbHO 1M YKa3aHbl B
OTBeTe Ha 3aaaHune 23 nNpusHaKku
npoTeKkaHua peakumu. Npmn HeobxoammocTw,
AONOJIHUTE OTBET U CKOPPEKTUPYMUTE €ero. l




OTa/IOHHbIN OTBEeT

3NaOH + AICl; = AI(OH); { + 3NaCl BbinagaeT 6enbit CTyAEeHUCTbIN OCaAOK,
KOTOPbIN pacTBopAeTCcA B U3ObITKE LWeno4mn

AICl; + 3AgNO, = 3 AgCIJ, + AI(NO,), BbinagaeTt 6enbii TBOPOXKMUCTbIN OCA[OK,
HEPaCTBOPUMBbIN B N3ObITKE KMCNOTbI




Moaenb EI'D no xumuu 2021




[10KyMeHTbI, onpeaensaowpe
coaepxaHne KUM El2

¢« -/

' CopeprkaHne KUM EI3 onpepgensaerca Ha oCHoBe
denepanbHOro KOMMNOHEHTA rOCYyAapPCTBEHHOIO
CTaHAapTa cpegHero (nonHoro) obuiero
obpa3oBaHMA N0 XMmmnKn, 6a30BbIN U NPOPUNbHbBIN
ypoBHMU (NpuKa3 MunHobpasoBaHua Poccum ot
05.03.2004 Ne 1089).




XapaKTepUCTMKa CTPYKTYPbI U COAEPHAHMUA
KUM El'3

Ka*Kabi BapMaHT 3K3aMeHaLMOHHOM paboTbl
NOCTPOEH NO eAMHOMY M1aHy: paboTa COCTOUT U3 ABYX
YyacTeu, BKIoYatoLWwmx B cebs 35 3a0aHuu. Yactb 1
coaepKuT 29 3a4aHNN C KPAaTKMM OTBETOM, B UX YMC/E
21 3apaHmne 6a30BOro ypoBHA CAOXKHOCTU (B BapuaHTe
OHM NPUCYTCTBYIOT Noa Homepamu: 1-7, 10-15, 18-21,
26—29) n 8 3aaaHMI NOBbLILEHHOIO YPOBHA C/IOXKHOCTU
(Mx nopagkosble Homepa: 8,9, 16, 17, 22—-25). Yactb 2
COAEPKUT 6 3a0aHUU BbICOKOTO YPOBHA CNOXHOCTU C
PA3BEPHYTbIM OTBETOM. ITO 334aHNA NOA HOMEPaMM
30-35.




PacnpenenexHue 3agaHum no Yactam KUM

Yactn | Konnyectso | MakcumanbHbiin |  TPOUEHT MakcumanbHoro nepsuyHoro | Tyn 3aaaHUM
6anna 3a 3a4aHMA 4AHHOMN YacTU OT

MaKCMMa/ZIbHOro nepsuyHoro 6anna 3a
BClo paborty, paBHoro 40

pabotbl | 3amaHuM | nepBUYHbIN 6ann

Yactb 1 29 40 66,7 C KpaTKmm
OTBETOM
YacTtb 2 6 20 33,3 C
Pa3BEpPHYTbIM
OTBETOM

UTtoro 35 60 100




Pacnpenenenune 3anaHum KNUM E3 no coaeprkanHuto,
npoBepAeMbIM YMEHUAM U cnocobam aeAaTenbHOCTU

TeopeTnyeckme OCHOBblI XMMUMU: COBPEMEHHble NpPeACTaB/eHUA O CTPOEeHUu 4
atoma, [lepuoanyeckmm 3aKoH wn [lepuoanyveckaa CUCTEMA XUMUYECKUX
anemeHToB .. MeHaeneesa, XMummnyeckas cBAa3b U CTPOEHUE BeLleCTBa

XumuyecKkasa peakyus 8

HeopraHunyeckne BellecTBa: KnacCMPUKauMAa WM HOMEHKANATypa, XMMMUYECKMe 7
CBOWCTBA N reHETUYECKaA CBA3b BELLECTB Pa3/IMYHbIX K/1aCCOB

OpraHuMyeckne BeLEeCcTBa: Kaaccupukauma W HOMEHKANATypa, XUMUYEcKue 9
CBOWCTBA M reHeTUYEeCKan CBA3b BELLECTB Pa3/INYHbIX K1accoB

MeToabl MO3HAHUA B XMMUU. XUMUA N KU3Hb: IKCMEPUMEHTA/IbHble OCHOBbI 2
XMMmumn, obuwme npeactaBleHNA O MPOMbIWAEHHbIX cnocobax nosyyYyeHus
Ba*KHEMLLUNX BELLECTB

Pacyémel no xumuyecKum ¢gpopmynam u ypasHeHUAM peaKyul 5

Utoro 35



Pacnpeanenenune 3agaHmum KUM EIMN no ypoBHAM

CN1IOXXHOCTH
YpoBeHb Konnuyecrso | MakcumanbHbIU MpoueHT OT MaKCMMaANbHOrO
CNOXKHOCTU 3a4aHUM nepBUYHbIN nepsuyHoro 6anna 3a scio pabory,
3a4aHunM 6ann paBHoro 60
Ba3oBbiun 21 24 40,0
[MoBbIWEHHbIN 8 16 26,7
BblcOKNMH 6 20 33,3
Utoro 35 60 100



[lpopomKuTenbHocTb ElD no xumumn

3,5 yaca (210 muHyT).

[lpumepHOe Bpema, OTBOAMMOE Ha
BbINO/IHEHUE OTAENbHbIX 3a4aHUN,
COCTaBAAeT:

1) anAa Kaxkaoro 3aaaHns 6a30BOro ypoBHs
CIOXKHOCTU YacCTn 1 — 2—3 MUHYTbI;

2) ANnA Kaxkaoro 3aaHnA NOBbILWEHHOrO
YPOBHA CNOXKHOCTU YaCTN 1 — 5—7 MUHYT;
3) ANA Kaxkaoro 3aflaHnA BbICOKOIO YPOBHA
CNOXHOCTKU YacTn 2 — 10—15 MmunHyt




[lononHWTeNbHbIE MaTepuanbl U 06opyaoBaHKe

K Ka)Kgomy BapuaHTy 3K3aMeHaUMOHHOM paboTbl npuaaratoTca chegytoume
MaTepuansl:

- [lepnoanyveckaa cuctema xmumudeckux snemeHtos .M. MeHpgeneesa;

— Tabanua pacTBOPUMOCTU COJIEN, KUCNOT N OCHOBAHWUIN B BOAE;

— 3/IEKTPOXUMUYECKUM PAL, HANPAXKEHUN METANNOB.

Bo BpemsA BbINO/IHEHNA 3K3aMeHaLMOHHOM paboTbl pa3pellaeTcs NCNOb30BaTb
HEeNnpPorpaMmMmmMpyemMbi KaabKyaaTop.

[MlepeyeHb AONOJAHUTENBHbIX YCTPOUCTB U MAaTEPMA/IOB, NO/Ib30BAHNE KOTOPbIMU
paspeweHo Ha ElN3, yTBepkaaetca npnkasom MunHnpocseweHmna Poccnn m
PocobpHaa3opa.



Cucrtema oLeHMBaHUA BbINONHEHMA OTAENbHbIX 3aJaHUM
1 paboTbl B LLEeSIOM

3a NpaBUAbHbIN OTBET Ha Kaxaoe 3 3agaHnmn 1-6, 11-15, 19-21, 26—-29 ctasutcs
1 6ann. 3apaHue cumTaeTca BbiINOJIHEHHbIM BEPHO, €C/IM 3K3aMeHYeMbIn Aan
NpPaBU/IbHbIN OTBET B BUAE NOCAEA0BATE/IbHOCTU UMIP MM YMCna C 3a1aHHOM
cTeneHbto TOYHOCTMW.

3apaHuna 7-10, 16—18, 22—-25 cunTaloTCA BbINO/IHEHHBIMW BEPHO, €C/IU NPaBUIbHO
YKa3aHa nocaeaoBaTebHOCTb UMPpP. 33 NONHbIM NPaBUIbHbLIM OTBET Ha KaxKaoe
n3 3agaHmm 7-10, 16—18, 22-25 ctaButca 2 6anna; ecnm gonyuleHa ogHa owmnbKa
— 1 6ann; 3a HeBepHbIN oTBeT (bonee oaHom ownbKK) nam ero otcytcrene — 0
6annos.



OTBeTbl Ha 3a4aHMA YacTK 2 NPOBEPAIOTCA NPeaMETHON KOMUCCHEN.

3azaHuA YyacTn 2 (c pa3BEPHYTbIM OTBETOM) NPeAyCMaTPMBALOT NPOBEPKY OT ABYX A0
NATU SNE€MEHTOB OTBeTa. 331aHNA C PAa3BEPHYTbIM OTBETOM MOTYT ObITb BbINO/IHEHDI
BbIMYCKHMKaMM pa3nndHbiMK cnocobamm. Hannume Kaxaoro tpebyemoro snemeHTa
oTBeTa oueHuBaeTca 1 6anniom, N0O3TOMy MaKCMMa/IbHaA OLLEHKA BEPHO BbIMOAHEHHOIO
3a[,aHMA cocTaBnaeT oT 2 40 5 6annoB B 3aBUCMMOCTM OT CTENEHMU C/IOXKHOCTU 3a4aHUA:
3apaaHua 30 u 31— 2 6anna; 32 —4 6anna; 33 — 5 6annos; 34 — 4 6anna; 35 — 3 6anna.
[MTpoBepKa BbINO/IHEHUA 3a43aHUN YACTU 2 OCYLLECTBNAETCA HA OCHOBE MO3/IEMEHTHOrO
aHa/IM3a Pa3BEPHYTOro OTBETA B COOTBETCTBUU C KPUTEPUAMM OLLEHMBAHMUA.

ObLWKMN MaKCUManbHbIN NEPBUYHBLIN 6ann 3a BbINOJIHEHWE BCEMN IK3aMEHALMOHHOWM
paboTbl — 60.




OcobeHHocTn agemosepcmm 2021

7 Janel ase npoOupku ¢ pacrsopom sewecrsa X. B oany M3 HuX ao0asuiu
PacTBOP XJIOPHJA aMOMHHHA, NPH ITOM HadMo1aau obpaszosaHHe OEN0ro ocanka.
B apyryioo npoOupky npuwinan pacrsop sewecrsa Y. [lpu arom npousouuia
XHMHYECKasd Peakiiis, KOTOpas He CONPOBOXAANACH BHIAHMBIMI NPH3HAKAMH,
H3 npeanoxkeHHoro nepedns swuidepure Beuectsa X H Y, KOTOpLIE MOryT
BCTYNAThL B OIMHCAHHLIC PEAKLIMH.

1) H.SO,
2) Sr(OH),
3) NH;

4) Zn(NOs)
5) KyCO;

3anumuTe B TadAHIY HOMEpa BLIOPAHHBIX BELICCTB M0 COOTBETCTBYIOUIMMH
OyKBaMM.

XY
Orser: 3 1




B oy H3 npoOMpOK ¢ OCAAKOM IHAPOKCHAA AMOMHHHSA N00aBHIH CHIIBHYIO
kHcaoTy X, a B ApYyryw — pacresop semecrsa Y. B pesyasrare B kamaoil u3
npodHpoK HaOMWAANM pacTBOpeHHe ocaaka. M3 npemiokeHHOro nepevss
BeiOepuTe BemecTsa X # Y, KOTOPBIE MOIYT BCTYNATE B ONUCAHHLIE PEAKLIMN.

1) OpomMOBOAOPOAHAS KHCIIOTA
2) ruapocyias(hua HATPHSA

3) cepoBojaOpOAHAs KHCIOTA
4) rHAPOKCH/ RaJIMA

S) ruapar amMmmuaka

Janumuure B TabauUy HOMEpa BLIOPAHHBLIX BELIECTB M0/ COOTBETCTBYIOUIMMHE
OVEBaAMH,

XY

Orser:




11 Yceranosure coorsercTBHE MekAy (opMynoil BemecTsa M KIaccoMm/rpynnoi
OPraHHYecKHX COCJMHEHHI, K KOTOpoMy(-0if) 9TO BEIUECTBO NPHHALICKHT:
K Kaxaoii nosuumu, o0o3HaYeHHOH OykBOil, NOAGEpPHUTE COOTBETCTBYIOLIYIO

NO3ULHIO, 0D03HAYCHHYI0 UH(POIL.

GOPMVIJIA BEHIECTBA KIIACC/TPYHITIA OPFAHHYECKHX
COEJIMHEHUH
0 1) aMHHOKHCAOTHI
|
CHz—fliH—é\ 2) BTOPHYHBIC AMHHBI
A) NH; - 3) TpeTHHHbIC AMHHEL
4) nepBHYHLIE AMHHBI
NH
b) (:Ec CHy
Ha

H

i

Janummre B Tabuuiy BeIOpaHHbe UHQPLL 10 COOTBETCTBYIOUIHMH OYKBAMH.
A|[B|[B

O1ser:




3a4aHuKA C HeonpeaeneHHbIM YUC/IOM
NpaBU/IbHbLIX OTBETOB

19 || 3 npeanoxeHHOro nepeyHa BbibepuTe BCe peakumu, KOTopble ABNAKOTCA
OKUCNNUTENIbHO-BOCCTAaHOBUTENbHbIMM.

1) B3aumopaencTeue cynbduaa Kaama c nepmaHraHaTom Kaaumsa

2) B3anmoaemncrtame KOHUEHTPMPOBAHHOM CEPHOM KUCIOTbI C XI0PUAOM HATPUA
3) B3anmoaencTame xiopnaa aMMmoHUA U HATPUTA HaTpUA

4) B3aMMOAENCTBNE OKCUOA KPEMHMA C KapbOOHATOM HATPMUA

5) B3aumoaencrtame noaoBoao0poAHOMN KMCAOTbI C AUXPOMATOM HATPUA
3anMwmnTte Homepa BblbpPaHHbIX OTBETOB.

OTBerT: 135

ba30BbI/ YPOBEHb CIOXKHOCTU — 1 6ann



3a4aHuKA C HeonpeaeneHHbIM YUC/IOM
NpaBU/IbHbLIX OTBETOB

20 || N3 npennorkeHHOro nepeyHs Bbibepute BCe peakumnmn, Ana KOTOPbIX YBE/IMYEHME
AaBNeHNA He NPUBOAMUT K YBE/INYEHUNIO CKOPOCTU peaKkLumn.

1) 2P + 5Cl,(r) = 2PCl,

2) Fe + CuSO, = FeSO, + Cu

3) Ca + 2H,0(»k) = Ca(OH) , + H,

4) Fe,O, + H, = 2FeO + H,0

5)2KOH + H,SO, = K,SO, + 2H,0

3anMwmnTte Homepa BblbpPaHHbIX OTBETOB.

OTBerT: 235

ba30BbI/ YPOBEHb CIOXKHOCTU — 1 6ann



3aaaHue 30

[nsa svinonHeHus 3a0aHuli 30, 31 ucnones3ylime cnedyrowuli nepevyeHo
gewecmea: nepMmaH2aHam Kanus, 2uopokcuod xpoma(lll), xaop, cynogpum
aMMOHUsA, 6pomosooopood, 2udpokcud bapusa. Jonycmumo ucnosnb3oeaHue
B800HbIX paCcMeopos sewjecmse.

N3 npeanoxeHHoro nepeyHs BbibepuTe BeLLeCcTBa, B pe3y/braTte
OKUC/IUTENbHO-BOCCTAaHOBUTE/IbHOM pPeaKkumn MexKay KoTopbiMn 06pa3ytoTcs
CO/b U KUcnoTa. BbigeneHme ocasika B Xoae 3ToM peakuum He Habntopaetcs. B
oTBeTe 3anuLmnTe YPaBHEHME TOJIbKO OAHOM N3 BO3MOMHbIX OKUC/INTENbHO-
BOCCTaHOBUTE/IbHbIX PeaKkLMii ¢ y4acTMem BbibpaHHbIX BelecTs. CocTaBbTe
3NEKTPOHHbIN BanaHc, YKaXKnMTe OKUCAUTENb U BOCCTaHOBUTE/Ib.



Conep)lcanne BEPHOI'O OTBE€TA H YKA3AHHA 110 OUCHHBAHHIO banabl
(1onyckaroTcs HHbIC (POPMYJIHPOBKH OTBETA, HE HCKAKAIOUIHE ero CMLICIA)

BapuaHT oTBeTa:
(NH4)>S0; + Cl; + H>O = (NH4)>S04 + 2HCI

2| ClL°+2¢—2CI

2|8"-26—>8"
Xnop B creneHu okuciaeHus () aBaseTcs OKUCIUTEIEM.
Cepa B creneHu oOkucneHus +4 (uam cyab(pUT aMMOHMS) SABISETCA
BOCCTAHOBHTEJIEM
OTBeT NpaBHJILHbINH H MTOIHLIH, COACPKHUT CJIEAYIOUIHE JIEMEHTHI: 2
* BoIOpaHbl  BELIECTBAa, M  3alMCAHO YPAaBHEHHE OKHUCIMTEIBHO-

BOCCTAHOBUTEJILHOMN peaKiuy;

* COCTaBJIEH  JJIEKTPOHHBIN  0anaHc, yKa3aHbl  OKUCIHMTEIb W

BOCCTAHOBUTEJIb

[IpaBuiabHO 3anMcaH OJWH 3JIEMEHT OTBETa 1

Bce aseMeHTsl 0TBETa 3anucaHbl HEBEPHO 0
Makcumanouwiit oain 2




31

W3 npeanoxkeHHoro nepeyHs BeIOEPHTE /IBa BELIECTBA, MPH MPOTEKAaHUHU PeaKuu
HOHHOTO OOMEHa MEXJYy KOTOPbIMM BblAeNnseTcs ra3, a oOpa3oBaHMs OcCajka
HE MPOMCXOAMT. 3anuUINTE MOJIEKYJSPHOE, MOJHOE M COKpALIEHHOE MOHHOE

YPaBHCHHUA PCAKLIHH C YyHAaCTHEM BblﬁpaHHbIX BCHICCTB.

COlle)KaHHC BEPHOIo OTBECTA H YKA3AHHSA 110 OUCHHBAHHIO
(lonyckaTes HHbIE (HOPMYIHPOBKH OTBETA, HE HCKAXKAIOIINE €ro CMEICHA)

baLibl

Bapuanr orsera:
(NH,),SO; + 2HBr = 2NH,Br + H,O + SO,
2NH," + SO;*" +2H" + 2Br = 2NH," + 2Br + H,0 + SO,

’

SO + 2H" = H>0O + SO»

OTBeT npaBMILHBIN U NOJIHBIN, COAEPKHUT CEAYIONINE YIEMEHTHI:

* BbIOpaHbl BEILECTBA, M 3alMCAHO MOJIEKYJISIPHOE YpaBHEHUE peaklnu
HOHHOTrO 0OMeHa;

* 3aMKUCaHbI MOJTHOE U COKPaILIEHHOE HOHHOE YPAaBHEHHUS peakiuii

I]paBnm,Ho 3arnmMcaH OOMH DJIEMEHT OTBEeTa

Bce aneMeHThl 0TBETa 3anucaHbl HCBCPHO

o

Maxcumansusiit 0aul

()
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32 Hurpar xpoma(lll) npokamuimu. OOpa3oasiieecs npu 3TOM TBEPAOE BEIIECTBO
Harpenu ¢ XJ0paToM HaTpus ¥ TUAPOKCHAOM Hatpusa. OAHO M3 MOIYy4YEHHBIX
BELLECTB MPOPEarupoBaio C KOHLUEHTPUPOBAHHLIM PAaCTBOPOM XJIOPOBOAOPOAHOI
kucsaoThl. OOpa3zoBaBuiyrOCcs MPH 3TOM COJIb XpOMa BBUICIWIIH, PacTBOPHIIN
B BOJAE U MOJYYEHHLIH PacTBOpP MNPUIMIKM K PacTBOpPY KapOoHaTa HATpHi.
Hanumnrte ypaBHEeHHS YETLIPEX ONUCAHHBIX PEAKLINIA.

Coaepkanne BEpHOro OTBETA H YKA3aHHUA 10 OLUEHHBAHHIO banasbl
(1onyckarTcs HHbIC (JOPMYIHPOBKH OTBETA, HE HCKAXKAKIIHE ero CMbICIIa)

BapuanT oTBera:

1) 4Cr(NO;); ——s 2Cr,05 + 12NO; + 30,

2) Cr;04 + NaClO;s + 4NaOH = 2Na,(CrO4+ 2H»0 + NaCl

3) 2Na,CrQO4 + 16HCI = 2CrCl; + 3Cl; + 4NaCl + 8H.O

4) 2CrCl; + 3Na,CO; + 3H,0 = 2Cr(OH):d + 3C0O,1 + 6NaCl

ITpaBniibHO 3anMcaHbl YETHIPE YPABHEHUS PeaKLHii 4
[IpaBuiibHO 3anMcaHbl TPH YPaBHEHHS pPeakLHii 3
[IpaBuiIbHO 3anKcaHbl ABa YpaBHEHHUA peaKkuui 2
ITpaBHJIEHO 3aMIMCAHO OJIHO YPAaBHEHUE PeaKLUH 1
Bce aneMeHThl 0TBETa 3anucalbl HEBEPHO 0

Makcumansnoiit dann /

g




Ycnosue 3aaa4m 34

Cmecb UMHKa 1 KapboHaTa LUMHKA, B KOTOPOM COOTHOLLIEHUE YMCNa aTOMOB LIMHKA
K YMCNy aTOMOB KMcnopoaa pasHo 5 : 6, pactBopuau B 500 r pa3baBsiieHHOro
PACcTBOpPaA CEPHOM KMUCNOThI. [pn 3TOM BCE NCXOAHbIE BELLECTBA NPOpPearnpoBanm
MNOJIHOCTbIO, U Bblaennnocob 22,4 n cmecu ra3os (H.y.). K atomy pactBopy AobaBuau
500 r 40%-Horo pacTtBopa rmapoKcmaa HaTpua. Bolumcamte maccoByto A0NtO
cynbdaTa HaTPUA B KOHEYHOM PacTBOpE.

1] Zn + H,S0, =ZnSO, + H,

2] ZnCO, + H,S0, =7ZnSO, + H,0 + CO,

3] ZnSO, + 4NaOH = Na, [Zn(OH) ,] + Na,SO,
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Mpwu cropannm 9,0 r opraHnyeckoro Beuiectsa A nonyunnm 15,68 n yrnekucnoro rasa (H.y.)
n 5,4 rsogbl. U3BeCTHO, YTO BeLecTBO A He CoAepPXUT aTOMOB yr/iepoaa B sp3-
rmbpuansaumu, a Npu ero OKUCAEHNMN CEPHOKUCbIM PAaCTBOPOM NMepPMaHraHaTa Kaams
obpa3yeTca TONbKO OAHO OpraHMYyecKkoe coegnHeHmne — beH3omHasa Kncnorta. Ha ocHoBaHuu
OaHHbIX YC/10BMA 3a4a4MW:

1) npoBeauTe Heobxoaumble BblYMCAEHUSA (YKa3biBanTe eaAnNHULbI U3MEPEHMA UCKOMbIX
dU3NYECKUX BEZIMYNH) U YCTAHOBUTE MONIEKY/IAPHYIO PopmMyny BelecTBa A;

2) cocTaBbTe CTPYKTYPHYIO dopmMyny BellecTBa A, KOTOpaA OAHO3HAYHO OTPaAXKaeT NopsaoK
CBA3W aTOMOB B €ro MOJ1eKyNe;

3) HaNUWKNTE YpaBHEHUE OKMUC/IEHNA BelwlecTBa A pacCTBOPOM NepmMaHraHaTta Kanma B
NPUCYTCTBUU CEPHOM KMUCOTbI (MCNOMb3YNUTE CTPYKTYPHbIE POPMY/Ibl OPraHUYECKUX
BeLlecTs).



Conepxcalme BEPHOI'O OTBETA H YKA3aHHA IO OLHEHHBAHHIO
(nonyckalTes HHLIE GOPMYIHPOBKH OTBETA, HE HCKAKAIOLIHE €ro CMbLICIIA)

Bapuaut orBera:

[IpoBeneHsl BBIYMCIEHHS, MW HalleHa MolekylspHas Gopmyna
BelecTra A:

n(CO,)=15,68/22.4=10,7 mons; n(C) = 0,7 mons

n(H,O)=54/18 = 0,3 mons; n(H) = 0,6 mons
m(0)=9,0-0,7-12-0,6 - | =0; BemectBo A He COEPKUT KHCTIOPOA
n(C):n(H)=0,7:06=14:12

Monekynspnas ¢opmyna BemectBa A — CisHyo

CocraBneHa cTpykTypHas opmyiia BemecTa A:

QCH=CH©

HanucaHo YPABHCHHUEC OKHCIICHHA BCUICCTBA A:

5 QCH:CH—@ + 8KMnO, + 12H,S0, ——~

0
——ren 10@-5\’ + 8MnSO, +4K,SO, + 12H,0
OH




Kypcbl PO

1. MeTtogmKa obyyeHmsa ydawmxca 10-11 KnaccoB peleHmnto 3a4a4 no
OpPraHNYeCcKom XMMMNN NOBbILLIEHHOIO M BbICOKOIO YPOBHA CNOXKHOCTM — 24 yaca
2. MeTtoanKka n3y4yeHmna Bonpocos obuen xmummnn npu nogrotoske K NA no

npegmety — 24 yaca
3. MeToamMKa pelieHna 3a4aHUN NOBbILLEHHOIO N BbICOKOIO YPOBHEW CNOXHOCTU

N3 pasgena «HeopraHnyecKaa xmumma» — 24 yaca
4. MeToAMKa UCNOIb30BaHMNA XMMUYECKOro aKCnepumeHTa Npu NoaroToBKe K

[MA no npegmeTty— 48 4yacos



bnharopapto 3a BHUMaAHME!

eva.yar@mail.ru
EneHa BuktoposHa AnekcaHAapoBa
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