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Ennnblii rocynapcrBennblii 3x3amen no XUMHUHU

ITosicHeHHs1 K 1EMOHCTPALHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHUTEIbHBIX MATEPHAJIOB €IMHOI0 rOCY1apCTBEHHOI0 3K3aMeHa
2022 roga no XUMHUH

IIpy oO3HAaKOMJIEHHHM C JEMOHCTPALlMOHHBIM BapHAaHTOM KOHTPOJBHBIX
n3MeputenbHbix MarepuainoB (KMIM) exunoro rocyaapctBeHHoro 3k3amena (EIJ)
2022 r. ciegyer uMeThb B BUAY, 4YTO 3aJaHMs, BKIIOUEHHBIE B HETO,
HE OTpaXkaloT BCEX OJJIEMEHTOB COJEpPXaHUS, KOTOpble OYyIyT IpPOBEPATHCS
¢ nomoibto BapuantoB KMM B 2022 r. [losHBIA mepeyeHb SJIEMEHTOB
COJZIep)KaHMs, KOTOPbIE MOTYT KOHTPOJHMPOBATHCS HA €AWHOM TOCYIapCTBEHHOM
sk3ameHe 2022 r., mpuBeAEH B KomuQUKaTOpe OSIEMEHTOB COJICpIKAHHS
n TpeOOBaHMIT K YPOBHIO TOATOTOBKH BBITYCKHHKOB 00pa3oBaTeNBHBIX
OpraHM3alui JUIs MPOBEICHUS €IMHOTO IOCyIapcTBEHHOro 3k3ameHa 2022 r. mo
XUMUH.

B 1eMOHCTPaAaUMOHHOM BapHaHTe IIPeACTABJIeHbl KOHKpPETHbIe MpPUMepPHI
33)[3““17], He HcyepnbiBaKOIIue BCero MH()I‘OOGpaSI/lSl BO3MOKHbBIX
¢opmyupoBoK 3a1aHMl HA KAKA0I MO3MIMU BAPHAHTA K3aMeHAIMOHHOI
padoThI.

Ha3HaueHne NEMOHCTPAI[MOHHOTO BapHaHTa 3aKIIOYaeTcs B TOM, YTOOBI
JaTb BO3MOXKHOCTH JIOOOMy yuacTHHKY EI'D m mmpokod oO0mecTBEHHOCTH
COCTaBHTh HpEICTaBICHHE O CTpykType Oymymmx KM, xommdgecTBe 3agaHUi,
00 ux (opMe ¥ ypOBHE CI0KHOCTH.

B 1eMOHCTPAallMOHHOM BapHaHTe MPEACTABIEHO IO HECKOJbKO
NPUMEPOB 32/IaHUIl HAa HEKOTOpble MO3MUMH 3K3aMeHAIMOHHON PpadoThI.
B peajibHBIX BapHaHTaX JK3aMEHALMOHHOH PadOTHI HA KAKIYI0 NMOZUIUIO
OyJeT NMpeilosKeHo TOJbKO 0HO 3a/laHHe.

[IpuBenéHHbBIE KpUTEPUU OIICHKH BBIMOJIHEHUS 3aJaHUM C Pa3BEPHYTHIM
OTBETOM, BKIIOYEHHBIE B ITOT BapHaHT, JAIOT IMPEICTaBICHUE O TPeOOBAHHIX
K MOJIHOTE U MPAaBUIIBHOCTH 3aITMCH Pa3BEPHYTOTO OTBETA.

OTHU CBEJCHHUS MO3BOJIAT BBIMYCKHUKAM BBIPa0OTaTh CTPATETHIO TTOJTOTOBKH
k EID B 2022 1.
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JleMOHCTpaMOHHBIN BAPHAHT
KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB
1J1s1 ipoBesieHus B 2022 roay eIMHOr0 rocy1apcTBEHHOI0 IK3aMeHa
no XUMHNHN

HUHceTpyKuus 1o BbINOJHEHHIO padoThI
DKk3aMeHalnnoHHas paboTa COCTOUT U3 JABYX UYacTeH, BKIIOYAIOUINX B ceOs
34 3amanua. Yacte 1 comepxur 28 3amaHuil ¢ KpaTKUM OTBETOM, 4YacTb 2
COAEPXKUT 6 3ajaHUil ¢ Pa3BEPHYTHIM OTBETOM.
Ha BreInosHeHHe 3K3aMeHaAIMOHHOW paboThl IO XMMHU OTBOJHUTCA 3,5 daca
(210 mMuHYT).

OTBeTOM K 3aJaHdsAM 4YacTd | SBJSIETCS TMOCIEIOBATENLHOCTh MUPP WIN
yucno. OTBeT 3amuIInTe MO NPHUBEAEHHBIM HIDKE O0pasnaM B I0Jie OTBETa
B TekcTe paboOTBl, a 3aTeM I[epeHecuTe B OmaHK oTBETOB Ne 1.
IocnenoBaTenbHOCT MUQP B 3amaHusx 1-25 3anmummre 06e3 MPoOENoB, 3aIsIThIX
Y IPYTUX JOMOJTHUTEIHHBIX CHMBOJIOB.

Otser: | 3|H 35

XY
OrtBer: 4|2 L| 2
OrtBerT: 34 . 3 / I'|

OtBeThl K 3ananusaM 29-34 BKIIOUYAIOT B ceOst MOAPOOHOE ONMKMCAHUE BCETO
XOZla BBITIONHEHHs 3alaHus. B Omanke oTBeToB Ne 2 yKkakhTe HOMeEp 3aJaHus
1 3aIMLINTE €0 M0JHOE PEeLICHHUE.

Bce Omanku EI'D 3anonssroTcss  SIpKUMHA  YEPHBIMH  YEPHUIIAMMU.
JomyckaeTcst UCTIONB30BaHUE T€IEBON WIIM KAMILIISIPHOU PYUYKH.

[Ipu BBIMOMTHEHHH 3aJaHUN MOXKHO TIOJH30BATHCS YEPHOBHKOM. 3alUCH
B YEPHOBHKE, 2 TAK)Ke B TEKCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPHAJIOB
He YYUTHIBAKOTCS MPH OLIEHUBAHUU Pa0dOTHI.

[Mpu BeIOMTHEHWM paboOTHl  HCMONB3YHTe I[lepromUUYecKyl0 cUCTEMY
xumuueckux osnemeHtoB (.M. MenneneeBa, Tabnuily pacTBOPUMOCTH COJIEH,
KHUCJIOT U OCHOBaHMH B BOJE, JIEKTPOXUMHUYECKUH psl HANPSDKEHUH METasIoB.
OTH COMPOBOAUTENbHBIE MaTepHAaJIbl IPUIIAraloTCs K TEKCTY PabOTHI.

JU1s BBIYKCIIEHUH UCTIONb3YHTE HENPOrPaMMUPYEMBIH KalbKyJIATOP.

Bamnbl, nmonyuyennele Bamu 3a BBINOSHEHHBIE 3alaHUS, CYMMHPYIOTCS.
ITocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJblIe 3aJaHuil U HaOpaTh HanOoblIee
KOJIMYECTBO OaIOB.

IMocne 3aBepuieHus pabOTHI MPOBEPHTE, YTOOBI OTBET HA KaXIO€ 3a/JaHHE
B Oirankax oTBeToB Ne 1 1 Ne 2 Obut 3anucan 1oJ1 NpaBUIbLHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemom «k 3adanuam 1-25 aensemca nocnedosamenvnocmsy yudp. Omeem
3anuwiume 6 noje omeema 6 MeKcme padomel, a 3amem nepeHecume
6 B/IAHK OTBETOB N¢ 1 cnpasa om nomepa coomeemcmeyiouiezo 3a0anus,
Hauunas c nepeoi kniemouxu. Ilocnedosamenvrnocme yugp 3anucvigaiime oe3
npoobenos, 3anamelX u_Opy2ux 0ONOJIHUMENbHIX cumeon06. Kaxcowviii cumeon
nuwume 6 0MOENbHOI KNenoyKe 6 COOMEEMCMEUN C NPUGEOEHHBIMU 6 OIAHKe
oopazuamu. Iluppvr 6 omeemax na 3adanusn 7, 8, 10, 14, 15, 19, 20, 22, 23, 24,
25 mozym nosemopamocs.

Jis BbIMOJNIHEHUS 3a7aHuil 1-3 HCHONB3yiTe CIEAYIOUMH P XUMHUYECKHX
9JIEMEHTOB:
1)Cs 2)C 3)0 4) Cr S)N

OTtBeTOM B 3afaHuAX 1—3 SBJISIETCSA MOCIENOBATEIBHOCTh HU(DP, MOJ KOTOPHIMHU
yKa3aHbl XMMUYECKUE JJIEMEHTHI B JAHHOM PSY.

Onpeaenme, ATOMBI KaKMX M3 YKa3aHHbIX B DPAAY DJJIEMEHTOB B OCHOBHOM
COCTOSIHUN UMCIOT OJUHAKOBOC UM CJIO HECIIAPCHHBIX 3JICKTPOHOB.
3anummTe HOMEpa BLI6paHHLIX OJICMCHTOB.

OrtBerT:

W3 yka3aHHBIX B PSIAy XUMHYCCKHX 3JIEMEHTOB BEIOCPHUTE TPHU p-3IICMEHTA.
Pacrnionoxxute BbIOpAHHBIE 3JIEMEHTHl B IOPSAKE YMEHBUIEHUS UX AaTOMHOIO
panuyca.

3anumuTe HOMepa BEIOPAHHBIX YJIIEMEHTOB B HY)KHOW TIOCIIEIOBATEIbHOCTH.

OrtBerT:

W3 uncna yka3aHHBIX B PSAMY JIEMEHTOB BEIOEPHTE 1Ba 3JIEMEHTA, KOTOPIE HMEIOT
OJIMHAKOBYIO Pa3sHOCTb MEXJy 3HAUCHMSAMH HUX BbICIIEH M HM3LIEH crerneHeil
OKHCJICHUS.

3amummuTe HoMepa BEIOPAHHBIX JIEMEHTOB.

OTBeT:
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W3 npeanoxeHHOro nepeyHsi BRIOEpUTE JIBa BEIIECTBA MOJIEKYJISIPHOTO CTPOCHUS
C KOBaJICHTHOMU TMOJISIPHOH CBSI3BIO.

1) Na,SO,
2) HCOOH
3) CHy
4) CaO
5) ClL

3amumuTe HoMepa BEIOPAHHBIX BEIECTB.

OrtBeT:

Cpenu mpeIoxKeHHBIX (OPMYIN BEIECTB, PACHONOKEHHBIX B MPOHYMEPOBAHHBIX
syelikax, BeIOepuTe Qopmynsl: A) IBYXOCHOBHOH KHCIOTHI, b) cpemmeit comm;
B) amdoTtepHOro ruapokcuaa.

1 2 3
NaH2P04 ZH(OH)Z I‘INOQ
4 5 6
H,SO; H;P ZnO
7 8 9
Zn NH4NO; Fe(OH),

3anummre B TaOJIUIy HOMepa siueeK, B KOTOPBIX PAacloIOXKEHbI BEIIECTBA, IO
COOTBETCTBYIOIIUMHU OYKBaMH.

A|b|B

OrtBerT:
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B oaHy W3 mpoOUpOK ¢ OCaJKOM THIPOKCHIA ATIOMUHHS J00aBWIH CHIBHYIO
KUCIOTYy X, a B JApPYryl0o — pacTBop BemectBa Y. B pe3sympraTe B Kaxaod u3
mpoOUpoK HaONIOmAM pacTBOpeHHE ocanka. M3 TNpemyioEeHHOTo MepedHs
BbIOEpUTE BenlecTBa X U Y, KOTOpbIEe MOTYT BCTYNATh B ONMCAaHHBIE PEaKIIUH.

1) O6poMOBOAOpPOIHAS KHCIIOTA
2) ruapocyIs(GHI HATPUSL

3) cepoBomOpOIHAS KUCIIOTA
4) THUIPOKCHI KaJus

5) ruapaTt aMMuaka

3anumuTe B TaOMUIly HOMEpa BBIOPAHHBIX BEIIECTB IO/ COOTBETCTBYHOIINMHU
OyKBamH.

XY

OTBeT:

VYCTaHOBHTE COOTBETCTBHE MEXIy BEUIECTBOM M pEareHTaMH, ¢ KaXIBIM W3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aMMOACHCTBOBATh: K KaXKIOH IO3MLMH,
0003HaueHHOH OyKBOH, MOogOEpHUTE COOTBETCTBYIOIIYIO MO3HINI0, 0003HAYCHHYTO
IUQppOi.

BEHIECTBO PEAT'EHTHI
A) S 1) AgNOs, Na;POy, Cl,
b) SO; 2) BaO, H,0, KOH
B) ZH(OH)z 3) Hz, Clz, 02
I') ZnBr, (p-p) 4) HBr, LiOH, CH3COOH (p-p)

5) H;PO,(p-p), BaCl,, CuO
3anumure B Ta0IMIly BIOpaHHBIC IIU(PHI 10T COOTBETCTBYIOIIMMHU OYKBaMHU.

A/ b |B|T

OTtBeT:
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YCTaHOBUTE COOTBETCTBUE MEXAY HMCXOJAHBIMH BEIISCTBAMH, BCTYMAIOIIMMHU
B pEaKmuio, ¥ MPOAYKTAMH JTOW pEaKkUuH: K KaXIOW MO3ULUH, 0003HaYeHHOU
OYKBOIA, IOI0EPUTE COOTBETCTBYIONIYIO MTO3UIIHI0, 0003HAYCHHYTO ITU(PPOH.

NCXOIHBIE BEIIIECTBA MPOAYKTHBI PEAKIINN
A) Mg u H,SO4 (xoH11.) 1) MgSO4u H,O
B) MgO u H,SO, 2) MgO, SO, 1 H,0
B) Su HzSO4 (KOHL[.) 3) st u HzO
F) H,Su O, (I/I36) 4) SO, u H,0O
5) MgSO4, st u Hzo
6) SO; u H,0

3amumuTe B TAOIHIy BEIOpPAaHHBIC IUQPHI ITOJ] COOTBETCTBYIOMIUME OyKBAMIL.

A|b|B|T

OrTBeT:

3aiaHa cieayomas cxeMa npeBpalleHuil BelecTB:

Fe
X > FeCl; > FeCl,
Onpenenute, Kakue U3 yKa3aHHBIX BEIIECTB SBJISIOTCS BeliecTBaMu X u Y.

1) HC1
2) CuCl,
3)KI
4)Cl

5) Agl

3anumuTe B TaOJIMIy HOMepa BBHIOPAHHBIX BELIECTB IOJ] COOTBETCTBYIOIIUMHU
OyKBaMHu.

XY

OTBeET:
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YcTaHOBUTE COOTBETCTBHE MEXIY (GOPMYJIOH BEIIECTBA W KJIACCOM/TPYMIION
OpPTaHMYECKHX COCNUHEHUH, K KOTOpOMY(-0i) 3TO BEMIECTBO NPUHAICKUT:
K KaKIOM TMO3UINH, O0O03HAYCHHOW OYKBOH, MOJOEPHUTE COOTBETCTBYIONIYIO
MO3UINI0, 0003HAYCHHYO LIU(POH.

®OPMYVYIJIA BEIIECTBA KIIACCTPYIIIA OPFPAHMYECKHX
COEAMHEHNU

H 1) nmunentuisi

A) @ 2) aMuHBI
3) aMHHOKHUCIOTHI
0 4) xapOOHOBBIC KHCIIOTBI

B) HZCIJ—CHZ—CHZ—ICII\

NH, OH

I [l
B) Hz(i‘,—C—NH—CHz—C\
NH, OH

3anumuTe B TabIUIy BEIOpaHHBIE UG PHI 1O COOTBETCTBYIOUIMMH OYKBaMH.

A|b|B

OrtBeT:

U3 mpeanoxeHHOro TepeyHs BBIOEpPUTE JBa BENIECTBA, KOTOPHIC SIBISIFOTCS
CTPYKTYpPHBIMHU H30Mepamu OyTeHa-1.

1) Oyran

2) uukI00yTaH
3) Oytun-2

4) Oyramuen-1,3
5) MeTuimporneH

3anummuTe HOMepa BEIOPAHHBIX OTBETOB.

OTBeT:
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VI3 mpeiokeHHOTO IepedHsl BBIOEpUTE BCe BEIIECTBA, IPH B3aWMOACHCTBHU
KOTOPBIX C pacTBOPOM IepMaHraHaTa Kajius B KHCIOH cpene oOpasyercs
KapOOHOBas KHCIOTA.

1) rekcen-1
2) ©OeH3zoun
3) metunbeH3ou

4) srTunanerar
5) YKCYCHBIH anbIerus

3anummuTe HOMepa BEIOPAHHBIX OTBETOB.

OrtBeT:

U3 NPEAJIOKCHHOI'0 NEPCUHs BI)I6epI/ITC JABa BCHICCTBA, C KOTOPBIMU pCarupyecr
MCTUJIIAMUH.

1) mpomax

2) XJOopMeTaH

3) Bomopon

4) THIPOKCHI HATPUS
5) cossiHas KHCIOoTa

3anumure HOMCEpa BLI6paHHLIX OTBECTOB.

OTtBeT:

YCTaHOBUTE COOTBETCTBHME MEXKAY CXEMOM peakuuud M BEUIeCTBOM X,
MPUHUMAIOLIMM B HEH ydyacTHe: K KaxA0i MO3uIH, 0003HauYeHHOW OYyKBOWA,
moa0epuTe COOTBETCTBYIOIIYIO MTO3HULIUI0, 0003HAYEHHYIO [T (POH.

CXEMA PEAKIIMNUN BEIIECTBO X
A) CH;CHCICH,CI + X — CH3CH=CH, 1) Mg
B) CH;CH,CH,Cl + X — CH;CH=CH, 2) NaOH (crmpr.)
B) CH3CH2C1 +X — CH3CH2CH2CH3 3) NaOH (BOZ[H.)
I') CH;CHCICH,CI + X — CH;C=CH 4) Cu(OH),
5) Na
6) Cu
3anumuTe B TaOIMIYy BEIOpAHHBIC UQPHI ITOJ] COOTBETCTBYIOIIMMH OyKBaMH.
A|/B|B|T

OrtBerT:

© 2022 denepanbHas ciyx6a 10 Hag30py B chepe 00pa3oBaHUs U HAYKU

JemoHcTpanmonHblit Bapuant ET'D 2022 r. XUMUS, 11 knace. 10/ 28

YcraHnoBute COOTBETCTBHE MEXIY pearupyrommumMu BEIIECTBAMU
1 YTIepOJACOAEPKAIIUM MIPOAYKTOM, KOTOPBIH 00pa3yercsl MpH B3auMOAEHCTBHU
9THX BEIIECTB: K KaXAOW mo3umuy, o0o03HadeHHOH OykBod, mondepure
COOTBETCTBYIOILYIO IO3UINIO0, 0003HAUEHHYI0 LU POil.

PEATMPYIOHIME BEINECTBA IMPOAYKT
B3AUMOJIEMCTBUSA
A) yKkcycHas KHCIIOTa U Cynb(UI HATPHS 1) TPONHOHAT HATPHUS
b) MypaBpHHAs KHCIIOTa ¥ THAPOKCH] HATPHS 2) OTHIAT HaTpHS

B) mypaBpuHBIH  anpmerug W
meau(Il) (mpu HarpeBaHum)
I') sTanoN n HaTpwii

THAPOKCHA 3) dopmuar meaun(ll)

4) Qopmuar Hatpus
5) aneTraT HaTpus

6)  YTJICKHCIIBIH ra3
3anuiure B TabJIHIYy BEIOpaHHBIC LUQPBI 10 COOTBETCTBYIOIMMH OyKBaMH.

A|B|B|T

OT1BeT:

3az[aHa CJ'ICZ[yIOIJ.laH cXeMa npeBpameHI/Iﬁ BCIIICCTB:
CH,CH,Cl —X5 CH,CH,0H —Y— CH,CHO

Onpe/:[enHTe, KaKne€ U3 YKa3aHHBIX BEIICCTB SABJIAIOTCSA BEIICCTBAMHA XuY.

1) H,

2) CuO

3) Cu(OH),

4) NaOH (H,0)
5) NaOH (cnupr.)

SamumuTe B TaOJWIy HOMEpa BBIOpPaHHBIX BEHIECTB MOJ COOTBETCTBYIOUIMMHU
OyKkBaMmu.

XY

OTtBeT:
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V3 mpeanmokeHHOTO NepedHs BBIOEPUTE BCe PEAKIHWH, KOTOpPBIE SIBISIOTCS
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIMU.

1) B3amMojeHCTBHE Cynb(hHIa KU C ICPMAHTAHATOM KaJIns

2) B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOMN CEPHON KUCIIOTHI C XJIOPUIOM HATPHUS
3) B3auMozeHCTBHE NP HATPEBAHUH XJIOPHUIA AMMOHHS M HUTPUTA HATPHUS

4) B3auMOJICHCTBHE MPH HATPEBAHUH OKCH/Ia KPEMHHS C KapOOHATOM HATPHUS
5) B3aMMOAEHCTBHE HOJIOBOJOPOIHON KUCIOTHI C JUXPOMATOM HATPHS

3anumure HOMEpa BLI6paHHBIX OTBECTOB.

OT1BeT:

s MMPEAJIOKEHHOI'0 NNEPEUYHSA BI>I6epI/ITC BC€ pCaKkiuu, I KOTOPBIX YBCIUYCHUEC
AaBJICHUA HE NPUBOAUT K YBCJIUNYCHUIO CKOPOCTU PEAKIUHN.

1) 2P + 5Cly = 2PCls

2) Fe+ CuSOyp.p) = FeSO, + Cu

3) Ca+ 2H,0p = Ca(OH), + H,

4) Fe,05 + Hygy = 2FeO + H,0

5) 2KOHyp) + HySO4pp) = K2SO4 + 2H,0

3anumuTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBeT:

YCcTaHOBUTE COOTBETCTBUE MEXIY YPAaBHEHHMEM PEaKLUH U CBOHCTBOM 3JIE€MEHTa
a30Ta, KOTOPOE OH TMPOSBISET B 3TOM PEaKIUu: K KOKAOH MO3HUIIUU, 0003HAYCHHOH
OYKBOIA, ITOI0EPUTE COOTBETCTBYIONIYIO MO3UIIHIO, 0003HAYCHHYTO ITU(PPO.

YPABHEHME PEAKITNHA CBOVICTBO A30TA
A) NH4HCO; = NH; + H,0 + CO, 1) sBISETCS OKUCIUTEIEM
B) 3CuO +2NH; =N, + 3Cu + 3H,0 2) SBISETCSI BOCCTAHOBUTEIIEM
B) 4NH; + 50, =4NO + 6H,0 3) sBISETCA U OKHCIHUTEIEM,

1 BOCCTAHOBHUTEIIEM
4) He NpOSIBJIAET OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX CBOWCTB

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLIMMH OYKBaMH.

A|b|B

OrtBerT:
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YcTaHOBHTE COOTBETCTBHE MEXIy (HOPMYJIOH COJHM W MPOJYKTAMH 3JIEKTPOJIU3a
BOJHOT'O pacTBOpa 3TOM COJM, KOTOPHIC BBIACIIINCH Ha MHEPTHBIX DJICKTPOIAx:
K KaXAO0H mMmo3unuu, 0003HaYeHHOW OYKBOH, MOAOEpHUTE COOTBETCTBYIOLIYIO
MTO3HIINI0, 0003HAYECHHYIO T (POH.

DOOPMVIJIA COJIU [MTPOAYKTBI DJIEKTPOJIU3A
A) Na;PO, 1) MeTajul, KACIopos
B) KClI 2) MeTal, rajoren
B) CuBr, 3) BOZOPOA, KHCIOPOA

4) BOIOPOI, rajioreH

3amumuTe B TaOIHIYy BEIOpAHHBIC UQPHI ITOJ] COOTBETCTBYIOLIIMMH OYKBaMH.

A|b|B

OTtBeT:

NJIn

YCTaHOBUTE COOTBETCTBHE MEXKIY BEIIECTBOM U BO3MOXXHBIM CIIOCOOOM €ro
MOJIyYEHUS] MYTEM AJICKTPOJN3a: K KAKIOW MO3MIHMHU, 00O3HAYEHHOH OYyKBOIA,
moAOepHTe COOTBETCTBYIOUIYIO MO3UIIHIO, 0003HAYCHHYIO IU(POIL.

BEILIECTBO [TOJIYYEHMUE SJIEKTPOJIN30OM
A) amoMuHHIH 1) pactBopa Al,O; B pacIulaBICHHOM KPHOIHTE
B) Bomopon 2) BomHoro pactBopa AgF
B) xanwmii 3) BogHoro pacteopa AlCl;

4) pacrmunaBa KF
3anuumuTe B TA0JIUITY BRIOpaHHBIC IIU(GPHI ITOJT COOTBETCTBYIONIMMU OyYKBaMHU.

A|Bb|B

OtBeT:
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Jlns BbINONHEHUA 3aaHus 21 UCIOab3yUTe CIEAYIOIUE CIIPABOYHBIE JAHHBIE.

Konuentpauusi (MoJspHas, MOJb/J) TOKa3bIBaeT OTHOIICHHWE KOJIMYECTBA
pacTBOpEHHOTO BeliecTBa (1) k 006éMy pactBopa (V).

pH («m» amr») — BOJOPOAHBIM MOKa3aTeNlb; BEIWYMHA, KOTOpas OTpa)kaer
KOHIEHTPAIMIO HOHOB BOJOPOJIa B PACTBOPE U UCIOJIB3YETCS I XapaKTEPUCTHKU
KHUCJIOTHOCTH CPEIb.

LlWkana pH BoaHbIX pacTBOpOB

3NEeKTPONUTOB

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1
pH 01 2 38 4 5 6 7 8 9 10 11 12 13 14

\ A A J

v \4 Vv \ v
{

Cpepna CUINbHO cnabo HenTpanbHas cnabo CUINbHO
pacTBopa Kucnas Kucnas wenoyHaa  wenodHas

Jlnis BelecTs, MPUBEAEHHBIX B MIEPEUHE, OMPEICITUTE XapaKTep CPEIbl UX BOIHBIX
pPacTBOPOB, UIMEKOIUX OJMHAKOBYHO KOHUEHTPAIMIO (MOJIB/J).

1) Nast4

2) Fe(NOs),
3) K»SO;
4) HCIO;

3amumuTe HOMepa BEIICCTB B MOPSAKE BO3pacTaHus 3HaueHus pH WX BOXHBIX
pacTBOpOB.

omes [ 1-[1-[1-[]
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VYCTaHOBHTE COOTBETCTBHE MEXIY CIIOCOOOM BO3ACHCTBUSI Ha PAaBHOBECHYIO
CUCTEMY

HyOp + Al o &= AIOH" (1 + H'pp) — O
U CMCUICHUEM XHMHWYECKOI'O pPaBHOBECHA B PE3YJIbTATE I3TOTO BO3ﬂeﬁCTBHH:
K KaKIOM MO3WIKH, O003HAYCHHOW OYKBOH, MOJOEPHUTE COOTBETCTBYIOUIYIO
MTO3UIINI0, 0003HAYCHHYIO T (POH.

BO3JIEMICTBUE
HA CUCTEMY
A) nobGaBneHHE KHCIOTHI
Bb) mnoHwxeHue naBICHUS
B) moBblleHre TEMIEpATypHI
I') mobGaenenue TBEPIOM mIENOUN

HATIPABJIEHUE CMEIIEHIA
XUMUYECKOI'O PABHOBECUA
1) cmemaercst B CTOpOHY MPsAMOi peakuuu
2) cMemaercsi B CTOPOHY OOpaTHOW peakuu
3) mpakTHYECKH HE CMEUIaeTcs

3anumuTe B TAOIHIy BEIOpPAHHBIC IUQPHI ITOJ] COOTBETCTBYIONINMH OYKBAMH.

A|b|B|T

OTtBeT:

B peakTop MOCTOSHHOTO 00BEMAa MOMECTHIIM HEKOTOPOE KOJMYECTBO OKCHA
cepsI(IV) n xucnopona. B pesynbrare npoTekaHust 00paTUMON peaKkIuy

2802(1-) + Oz(r) ;—> 2SO3(F)
B PEAKIIMOHHON CHCTEME YCTaHOBUIIOCH XUMHUYECKOE PAaBHOBECHE.
Hcnonb3yss JaHHbBIE, TPUBEAEHHBIE B TaOJHIlE, ONPEICIUTE PABHOBECHYIO
xoHueHTpanuto SO, (X) n ucxoanyro korueHtpanunio O, (Y).

Pearent SOz 02 SO3
Wcxonnast koHueHTpalust (MoJib/n) 0,6
PaBHOBecHas1 KOHIIEHTpAIHs (MOJIB/IT) 0,3 0,4

BriGepure U3 crvcka HoMepa paBHIbHBIX OTBETOR.
1) 0,1 monb/n
2) 0,2 Monb/n
3) 0,3 momw/n
4) 0,4 monb/n
5) 0,5 momw/n
6) 0,6 Moss/n

3anumunTe BEIOpaHHBIE HOMEpa B TaOJIMIy TIOJ] COOTBETCTBYIOIIMMH OYKBAMH.

XY

OrTBeT:
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YcTaHOBUTE COOTBETCTBHE MEXIy (HOpMYyJIaMH BEIIECTB U PEareHTOM, C TOMOIIBIO
KOTOPOr0 MOXXHO DAa3JM4UTh BOIHBIC PAcCTBOPBI 3THX BEIUECTB: K KaXIOU
MO3uLWH, 0003HAYeHHOH OYyKBOH, MOAOEpPHTE COOTBETCTBYIOIIYIO ITO3HUIIHIO,
0003HaYeHHYI0 ITH(POT.

®OPMVJIbI BEIIECTB PEATEHT
A) HNO; u NaNO; 1) Cu
B) KClu NaOH 2) KOH
B) NaCl u BaCl, 3) HCI
I') AICI; n MgCl, 4) KNO;
5) CuSO,

3anuiuTe B Ta0IUIy BbIOpaHHbIE HHUGPHI [10]] COOTBETCTBYIOLIMMYU OYKBaMHU.

A b |B|T

OrtBerT:

NJIn

YCTaHOBUTE COOTBETCTBHE MEXIY DPEAarupylOIMMH BELIECTBAMH U NPU3HAKOM
MPOTEKAIOUICH MEX1y HUMH PEaKIUH: K KaXJI0H MO3UIIUH, 0003HAYCHHOU OYKBOI,
oA0epHUTEe COOTBETCTBYIONIYIO MO3UIIHIO, 0003HAYECHHYIO IIU(POI.

PEATHPVYIOIIVE BEIIECTBA IMPU3HAK PEAKIIMN
A) TponaHoBas KUCIIOTa U TUTHH 1) pacTBOpeHHE OocajKa
B) mpomaHoN-2 u Kanui 2) obpasoBaHHE OCaIKa
B) ruapokcuj MHKA U YKCYyCHAsI KUCJI0Ta 3) BUAWUMBIC MPU3HAKU PEAKIUU

I') OpomHas BOza U alleTUIIEH OTCYTCTBYIOT

4) BbIICIICHUC ra3a
5) oOecuBeunBaHUE PAaCTBOpPA

3amumuTe B TaOIHIy BEIOpPAaHHBIC IIU(PHI ITOJ] COOTBETCTBYIOIIMMH OYKBAMH.

A|B|B|T

OT1BeT:
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VYCTaHOBHTE COOTBETCTBHE MEXKTy BEINIECTBOM M OCHOBHOH OOJIaCTBIO €ro
NMPUMEHEHUS: K KaXIOW TO3WIMH, O0O0O03HAa4eHHOW OykBOW, moxbepure
COOTBETCTBYIOIIYIO IO3UINIO, 0003HAYEHHYIO U POA.

BELIECTBO OBJIACTb ITPUMEHEHU A
A) wMeraH 1) nonyyeHue KampoHa
b) w3ompen 2) B KaueCTBE TOILTHBA
B) »sTunen 3) mnonyuyeHHe Kaydyka

4) mosyYeHHe IIacTMacc

3amumuTe B TAOIHIy BEIOpAHHBIE IU(PHI ITOJ] COOTBETCTBYIONIMMH OYKBaMH.

A|B|B

OTtBeT:

nJjain

YcTaHOBHTE COOTBETCTBHE MEXJAY Ha3BaHHEM MOHOMepa U (QopMynon
COOTBETCTBYIOIIEr0 €My IOJIMMepa: K KaXI0il ITO3HLUH, 0003HAYCHHOI OyKBOIA,
MOI0EPUTE COOTBETCTBYIOIIYIO MO3UIUI0, 0003HAYCHHYIO IIU(POIA.

HA3BAHUE MOHOMEPA DOPMVIJIA ITIOJIMMEPA
A) 3TCH 1) (_CHz_CH(CH3)_)n
B) mporeH 2) (-CH>-CHy-),

B) nuBUHUI 3) (—=CH,—C(CH;)=CH-CH,-),
4) (-CH,-CH=CH-CH,-),

3amumuTe B TAOIHIy BEIOpAaHHBIE IU(PHI ITOJ] COOTBETCTBYIOMIUME OyKBAMH.

A|b|B

OTtBeT:

nJin
VYCTaHOBHUTE COOTBETCTBHE MEXKAY allllapaTOM XHUMHYECKOTO IMPOH3BOJACTBA
7 MPOLIECCOM, TMPOTEKAIOIMM B OTOM ammapare: K KaXJIOH IO3WIHH,
0003HaYEeHHOH OYKBOI, TOAOEPHUTE COOTBETCTBYIONIYIO MO3UIINI0, 0003HAYCHHYIO
UG poi.

AIIITAPAT MMPOLECC
A) KOHTaKTHBIH anmapar 1) meperonka HedTH
B) pexTH(dHUKalMOHHAs KOJOHHA 2) mnornoueHue okcuaa cepsi(VI)

B) HoroTUTENbHAS OaNIHs 3) OKHCJICHHE CEPHUCTOrO raza

4) O4YHCTKA CEpPHHUCTOTO Ia3a

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLIMMH OYKBaMH.

A|b|B

OrTBeT:
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Omeemom «k 3a0anuam 26-28 aensemca uucno. 3anumwiume 3mo 4ucio 6 none
omeema 6 meKkcme papomvl, coONIO0AA NPU IMOM YKA3AHHYIO CHIENEHb
mounocmu. 3amem nepenecume 3mo uucno ¢ b/IAHK OTBETOB M 1 cnpasa
om HOMepa CcOOMEEMCmEYIOUez0 3a0AHUs, HAYUHAA C NEPEOll KIemouKu.
Kaoicovuit  cumeon nuwiume 6 o0moenvHoll Kaemouke 6 COOMEENCmeuu
c npugedénnvimu ¢ Onanke oopazyamu. Edunuyvt uzmepenus uizuueckux
eenuuun ¢ O1aHKe Omeema YKa3vléamy He HYIHCHO.

Ilpu nposedenuu pacuémog 0na 6cex 31eMeHMO8, Kpome Xa0pd, UCNONb3yiime
3HAYEHUA OMHOCUMENbHBIX AMOMHBIX MACC, GbIPANCEHHbIE UETILIMU YUCTAMU

(A(Cl) = 35,5).

Boruucnure Maccy HMTparta Kanus (B IpaMmax), KOTOPYIO CIEAyeT PacTBOPHUTH
B 150 r pactBopa ¢ mMaccoBoil fozei 3toit conu 10% i momydeHus pacTBopa
¢ MaccoBoii goneit 12%. (3anummure 9uciIo ¢ TOYHOCTHIO JI0 IECATHIX. )

OrtBerT: T.

CuHTe3 aMMHaKa MPOTECKAET B COOTBETCTBUHU C TCPMOXUMHYCCKUM YpPaBHCHHEM
peaknuu

Nz(,—) + 3H2(,—) = 2NH3(,—) +92 KI[)K
OHpe}leJ’[HTe KOJIMYECTBO  TEIUIOTHI, KOTOPOE€ BBIACIUTCA B  PE3YJIbTATC

obOpazoBanus 560 man (H.y.) ra3o00pa3HOro ammuaka. (3alMIIUTEe YHUCIO
C TOYHOCTBIO IO COTHIX.)

Otser: kJIx.

N3 150 xr npupoAHOTro M3BECTHsIKA NPU B3aUMOJIEHCTBUM C A30THOM KHCIIOTOM
OBLI TTOy4eH HUTPAT Kamblus Maccoi 196,8 xr. Berauciure MmaccoByro gomo (%)
IIpUMecedl B yKa3aHHOM U3BECTHSKE. (3allUIIUTE YUCIIO C TOUHOCTBIO 10 LIETIbIX.)

OrtBeT: %.

He 3ab6yovme nepenecmu 6ce omeemvl €6 OnanKk omeemos Ne 1
6 coomeemcmeuu ¢ UHCIPYKUUell no 8bINOIHEHUIO PAOOmbl.

Ilposepvme, umobbl Kaxcovlit omeem 0Ovl1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCMEyIoue20 3a0anus.
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Yacts 2

Jna sanucu omeemos na 3adanus 29-34 ucnonvsyiime bBJIAHK OTBETOB M 2.
3anuwume cnavana nomep 3zaoanusn (29, 30 u m.o.), a 3amem ezo nodpodHoe
pewenue. Omeemel 3anucvléaiime YéMKo u pazoopuuso.

s BeimonnHenus 3aganuii 29 u 30 ucnonp3yiTe caeayonuii epeyeHb BeeCTB:

MepMaHraHaT Kajus, THIAPOKApOOHAT HATpHA, CYIbGUT HATpHs, Cyiabdar Oapwus,
THIAPOKCH] Kajus, MCPOKCHI BOAOpona. JlOMyCTHMO WCIIONB30BAHUEC BOJIBI
B Ka4eCTBE CPEJIbl MPOTCKAHUS PEaKIINU.

W3 npennokeHHOTO TEpedHsT BBHIOGPHTE BEIIECTBA, MEXAY KOTOPHIMHU
OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHAS PEaKIys MPOTEKaeT C HW3MCHEHHEM IIBeTa
pacTtBopa. BeineneHue ocajka WM Ta3a B XOJIe STOW peaklMd He HaOJromaeTcs.
B oTBeTe 3amumuTe ypaBHEHHE TOJBKO OJHOM W3 BO3MOXKHBIX OKHCIHTENHHO-
BOCCTAaHOBUTEJBHBIX PpEAKIWH ¢ ydacTHeM BBIOpaHHBIX BemecTB. CocTaBbTe
SJICKTPOHHBIN OaJlaHC, YKAXKHUTE OKHCIUTENIh 1 BOCCTAHOBUTEIIb.

W3 mpennokeHHOTro IepevHs BEUIECTB BBIOEPUTE KHUCIYIO COJb W BEUIECTBO,
KOTOPOE BCTYMAET C ATOW KUCION COJbIO B PEaKIMI0 HOHHOTO OOMeHa. 3amuIimTe
MOJIEKYJISIPHOE, TIOJTHOE M COKPAIEHHOE HOHHOE YPaBHEHHS PEaKIHHU C YIaCTHEM
BEIOpaHHBIX BEILECTB.

ITpu snexTponuse BogHOro pactBopa HuTpaTa Meau(Il) momyuunu meramt. Meramn
oOpaboTany  KOHIEHTPHPOBAHHOM CEpHONM  KHCIOTOH TpH  HarpeBaHUM.
BoinenuBmniics B pe3yiabTare ra3  [poOpearupoBal € CEPOBOAOPOJIOM
c  o0pazoBaHuMeM  MpPOCTOr0  BewlecTBAa.  OTO  BELIECTBO  Harpeau
C KOHIIGHTPUPOBAHHBIM PAaCTBOPOM T'MAPOKCUAA KaJIUA.

Hanumure MoeKyJIsIpHbIE ypaBHEHUS YETHIPEX ONMUCAHHBIX PEaKIU.

Hamumure ypaBHEHMs peakiuii, ¢ MOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH
CIIeyIolMe IPEBPALCHUSL:

H, (u36bITOK), Pt
—_—

TCKCaH —> )(1 OUKJIOTCKCaH —>

K,Cr,0,, H,80,, 1° ©

— X2 — X3
Ilpu wanucanum  ypaBHEHUN  peakui  yKa3blBaTe MPEUMYIIECTBEHHO
o0pa3zyromyecs: TPOIYKTHI, HCIOIb3YHTEe CTPYKTYpHBIE (OPMYIIBI OPraHHYECKHX

BCIICCTB.
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CmMech KaJbpIust U KapOOHaTa KalbIus, B KOTOPOH MaccoBast JOJIl aTOMOB KaJIBIIHS
coctasisieT 50%, pactBopuiu B 300 T consHON KUCIIOTHL, B3STOH B n30bITKE. [IpH
3TOM 0OpasoBaincs pactBop Maccoi 330 r. OauH M3 BBIICTHBIINXCS Ta30B OBLI
noraouiéH 200 T 8%-Horo pacTBopa TMApPOKCHAA HAaTpus. Beraucianre MaccoByio
JIOJTIO COJIM B 0Opa30BaBIIEMCs ITOCIIE MTOTJIOMICHHS ra3a PacTBope.

B oTBeTe 3amuiunTe ypaBHEHHs PeakiHii, KOTOpbIE YKa3aHbl B YCIOBHH 3a/1a4H,
Y MPHUBEINTE BCE HEOOXOAMMBIC BHIUUCICHUS (YKA3bIBAWTE €IWHUIILI H3MEPEHUS
1 0003HAUCHUS NCKOMBIX (PU3HUECKHUX BEIIIUHH).

IIpu cropanum opranudeckoro BemiectBa 4 Maccoil 3,4 r mosryueHo 4,48 i (H.y.)
yriekucnoro raza u 1,8 r Boasl. MI3BecTHO, YTO BELIECTBO 4 BCTYMAET B PEAKIUIO
C pacTBOPOM THAPOKCHUA JIUTHS IPU HATPEBAHUH, B pe3yJbTaTe Yero 00pa3yercs
TIPEICTbHBIA OJHOATOMHBIA CIHPT M COJb, KHCIOTHBIM OCTaTOK KOTOPOH
COZICPKUT CEMb aTOMOB YTJIEpOJIa.

Ha ocHOBaHNM TaHHBIX YCIOBUS 3a/1a4H:

1) npoBenuTe HEOOXOAWMBIE BBHIYUCIEHHS (YKa3bIBAWTE EIUHUIBI H3MEPECHUS
71 0003HAYCHUS] MCKOMBIX (DU3NYECKUX BEIUYHMH) M YCTAHOBUTE MOJICKYISIPHYIO
dhopmyny BemecTBa 4;

2) cOCTaBbTE BO3MOXKHYIO CTPYKTYpHyIO (Gopmyny BemectBa A, KoTopas
OJTHO3HAYHO OTPa)KaeT MOPSIOK CBS3H aTOMOB B €T'0 MOJICKYJIE;

3) HanUIIUTE YpaBHEHHME peaklMy BelecTBa 4 ¢ PacTBOPOM TI'MIPOKCHIA JUTHS
MIPH HarpeBaHUK (UCTOIb3YHTE CTPYKTYPHBIE (POPMYJIBI OPraHMUECKUX BEILIECTB).

Ilposepvme, umoo6bl Kaxcowvlii omeem OblLl 3aANUCAH PAOOM C HOMEPOM

coomeemcmeyrouiezo 3a0anus.
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CucremMa OeHMBAHUSA IK3aMEHAIIMOHHO! padoThI M0 XUMUH
Yacrtp 1

3a mpaBUIIBHBIA OTBET HAa Kaxkaoe w3 3amaHuii 1-5, 9-13, 16-21, 25-28
craBurcs 1 Ga.

3agaHue CUWTaeTCs BBHIMOJHEHHBIM BEPHO, €CIM 9JK3aMEHYeMBIH Jai
MIPaBWIBHBIA OTBET B BUJE IOCIEIOBATENFHOCTH HUGP WIM YHCIA C 3aTaHHON
CTEIECHBI0 TOYHOCTH.

Homep 3aganus IIpaBuIBHBII 0TBET
1 23
2 253
3 25
4 23
5 482
9 43
10 231
11 25
12 135
13 25
16 42
17 135
18 235
19 422
20 342 /134
21 4213
25 234/214/312
26 3,4
27 1,15
28 20
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3amanus 6-8, 14, 15, 22, 23 u 24 cuuTaloTCs BBHINOJHEHHBIMUA BEPHO, €CIIH
MIPaBUIIBHO yKa3aHa MMOCIeI0BaTeNbHOCTD T (P.

3a MmoyHBIA MPaBUIBHBINA OTBET 3aaanuil 68, 14, 15, 22, 23 u 24 craBurcs
2 Oamma; ecnau JIomylleHa oaHa omuOka — 1 Gayun; 3a HeBepHbIM oTBeT (Ooyee
OJIHO# OIMOKH) WK ero OTCyTcTBUE — 0 6AUIOB.

Homep 3aganus | IlpaBWIbHBIA 0TBET

6 14

7 3241

8 5144

14 1252

15 5462
22 2311
23 25
24 1552 / 4415
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Yactp 2
KpuTtepun onieHuBaHHs BHINOJTHEHUs 3aaHUIl ¢ pa3BEPHYTHLIM 0TBETOM

Ilpn Hanuuuum  ypaBHeHHMH  XMMHYeCKHMX  peaKHnuii, OTPa’KaAIOMINX
JOMOTHUTEIbHbIE/ATbTePHATHBHbIE XHMHYeCKHe npeBpaleHus,
He NMPOTHBOpeYaIHe YCAOBHAM 3a/IaHMil, a TaKKe COOTBETCTBYIOIHX HM
pacuétoB (B 3aganusx 33 u 34) 3KcHepT OLEHHBAaeT MNPABHIBHOCTH
MpPeCTABJIEHHOT0 JK3aMeHyeMbIM pellleHHs] B COOTBETCTBHH €O IIKAJION
U KPUTEPUSIMH OLIEHHBAHMUS.

s BeimonuHenus 3aganuid 29 u 30 ucnonp3yiTe cleayonuii nepeyeHb BeeCTB:

MepMaHraHaT Kajus, TMIPOKapOOHAT HATpHA, CYIb(GUT HATpHs, CyabdaT Oapus,
THIPOKCH] Kallusl, MEPOKCHI BOAOpona. JIOMyCTHMO WCIONB30BaHAE BOJBI
B Ka4eCTBE CPE/Ibl TPOTEKAHMUS PEAKIHH.

W3 mpemnokeHHOTo MepedHs] BEHISCTB BHIOSPUTE BEHIECTBA, MEXKAY KOTOPHIMHU
OKHCJIMTENIbHO-BOCCTAHOBUTENbHAS pPEaKIMs MPOTEKaeT C H3MEHEHHEM IIBEeTa
pactBopa. BrijeneHne ocajka WIH Ta3a B XOJ€ OTOH Peakiik He HaOI0daeTcs.
B oTBeTe 3amumuTe ypaBHEHHE TOJBKO OJHOM W3 BO3MOXKHBIX OKHCIHTENBHO-
BOCCTAaHOBUTEJBHBIX PEaKIMi ¢ ydacTHeM BhIOpaHHBIX BemecTB. CocTaBbTe
AJIEKTPOHHBIN OaNTaHC, YKaKUTE OKUCIUTEIb H BOCCTAHOBUTEIIb.

Couepma}me BEPHOI'0 OTBETA M YKa3aHH4 110 OLICHUBAHUIO Babl
(nomyckarotcs MHbIe (JOPMYITUPOBKH OTBETA, HE HCKAKAIOILINE Er0 CMBICIIA)

Bapuant oTBeta
NaZSO3 + 2KMHO4 +2KOH = Nast4 + 2K2MHO4 + HzO

2 [Mn"7+&— Mn'®

1|S™"-28—S"
Cynmpdpur Hatpus (WM cepa B CTENCHH OKHCICHUS +4) sBusercs
BOCCTaHOBUTEIEM.
Ilepmanranar kamus (WM MapraHell B CTENEHH OKHCICHUS +7) —
OKHCIIUTENIEM

OtBer HpaBHJ’ILHBIFI " HOHHLIﬁ, COACPIKUT CIICAYIONIUEC DJICMCHTBI: 2
o BLIGpaHI)I BCOICCTBa, W 3alMCaHO YpPAaBHCHUC OKHUCJIIUTCIBHO-
BOCCTaHOBUTEIBLHOM pCaKknuu;

® COCTaBJICH AJIEKTPOHHBIN OaaHc, YKa3aHBbI OKHCIIMTENb
M BOCCTAHOBHTEIIb
IIpaBunpHO 3anucaH OJMH JIEMEHT OTBETA 1
Bce anemenTsI 0TBETA 3aMCaHbl HEBEPHO 0
Maxcumanvuoiii 6ann 2

Ipumeuanue. Ecanm MOJEKyIspHOE YpaBHEHHE pEakLMH HE COOTBETCTBYET
YCIOBHIO 3aJaHUS WIM B HEM HEBEPHO OIpPEIENIeHBl HMPOIYKTH PEaKIUH, TO
JICKTPOHHBIN OanlaHC He oleHnBaeTcs (BbIcTaBistercs 0 6ayuios).
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W3 mpenioKeHHOro IepevHsl BEHICCTB BBHIOCPUTE KUCIYIO COJb W BEIIECTBO,
KOTOpOE BCTYMAET C 3TOI KUCIIOW COJIBIO B PEaKIMI0O HOHHOTO OOMeHa. 3aluinTe
MOJIEKYJISIPHOE, TIOJTHOE ¥ COKpAIIEHHOE HOHHOE YPaBHEHUS PEAKLUU C YIaCTHEM
BBIOpPAaHHBIX BEIECTB.

Conepmaﬂne BEPHOI'0 OTBETA U YKa3aHUA 110 OLIEHUBAHUIO banabl

(momyckaroTcsi HHbIe HOPMYITMPOBKU OTBETA, HE HCKAXKAIOII[HME €r0 CMBICIIA)

Bapuant oTBeTa

2NaHC03 +2KOH = N32CO3 + K2C03 + 2H20

2Na' +2HCO; +2K" +20H =2Na' + 2K" + 2C0O5* + 2H,0
HCO; + OH = CO;* + H,0

OTBeT NpaBUIbHBIN U NOJIHBIHI, COAEPIKUT CIEAYIOIIUE FIEMEHTBL: 2

e BHIOpaHBI BENIECTBA, U 3aMHCAHO MOJICKYJIIPHOE yPaBHCHUE PEaKIUH
HOHHOTO O0OMEHa;

® 3amuCcaHbI IOJHOE M COKPAIEHHOE HOHHOE YPABHEHUS PeakIuii

IIpaBunBHO 3anMCaH OJIMH JIEMEHT OTBETA 1
Bce aneMeHThI OTBETa 3aricaHbl HEBEPHO 0
Maxcumanvnwiii 6ain 2

Ipu smexTponuse BogHOro pactBopa Hurpara Menu(Il) momyurnmm meramt. Meramn
o0paboTanu  KOHIEHTPHPOBAHHOM CEpPHOM ~ KHCIOTOH MpPH  HAarpeBaHUH.
BeigenuBmmiics B pesynpTaTe a3 IpOpearupoBal € CEPOBOIOPOAOM
c  oOpa3oBaHMEM  MpPOCTOTO  BEHmECTBA.  OTO  BEIECTBO  HATpenn
C KOHI[CHTPHUPOBAHHBIM PACTBOPOM T'HAPOKCHIA KA.

Hamummre MoeKy sIpHbIe YPaBHEHHS YSTHIPEX OMMCAHHBIX PEaKIuil.

Conepmaﬂne BEPHOI0 OTBETA M YKAa3aHUA 110 OLICHUBAHUIO Bbanawbl

(nomyckaroTcst uHbIe (QOPMYIIMPOBKU OTBETA, HE MCKAXKAIOI[HME €r0 CMBICIIA)

Bapuanr oTBeta

1) 2Cu(NO;),; + 2H,0 = 2Cu + 4HNO; + O, (31exTpoiu3)
2) Cu + 2H,SO04(xom) = CuSO4 + SO, 1 + 2H,0

3) SO, + 2H,S = 3S + 2H,0

4) 3S + 6KOH = 2K,S + K,S0; + 3H,0

(Bo3MOxHO 0OpazoBanue K;,S,03)

IIpaBHIBHO 3aIMCAHBI YSTHIPE YPABHEHHS PEaKIUii

IIpaBunbHO 3anucaHbl TPU ypaBHEHUs peakLuil

HpaBI/IJ'lI)HO 3allMCaHbl IBa YPaBHCHUA peal(um?l

IIpaBMiIbHO 3amKMCaHO OJTHO YPaBHEHHUE peaKIuu

Bee YpaBHCHUA peaKHI/Iﬁ 3allMCaHbl HCBECPHO

RN —= (DWW~

Maxcumanvroiii 6an
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Hanumwure ypaBHEHHs peakiuii, ¢ ITOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHTH
CIIeTYIOIINE PEBPANICHHS:

H, (u36bITOK), Pt
_—

TEeKCaH —> X1 LMKJIOTEKCaH —>

K,Cr,0,, H,80,, 1° 0

— X, > X

Ilpy Hanucanum  ypaBHEHUN  peakuui  yKa3blBaliTe MPEUMYIIECTBEHHO
o0paszyronecs: TPOAYKTHI, HCIOIb3YHTEe CTPYKTYpHBIE (OPMYIIBI OPraHMYECKHUX
BEIIECTB.

Conep:kanne BEPHOI0 OTBeTa M YKa3aHHS 10 OLeHUBAHUIO Banasl

(romyckatotcsi HHbIe (QOPMYIIMPOBKH OTBETA, HE MCKAXAIOIIHE €r0 CMBICIIA)

Bapmuanr otBera

Kar., t°
1) CH3-CH,-CH,-CH,-CH,—CHy ———— +4H,

Pt, t°
+3H, ——=

3) +Cly — >

+ HCl
@ (BO3MO>KHA peakiysi OpOMUPOBAHUS)

4)@ e ko220 @ +KCl
@ +K,Cr,0; + 4H,80, — 3 + Cry(S0,); + K,SO, + 7TH,0

IIpaBunbHO 3anucaHbl MATh YpaBHEHUH peakIuil

ITpaBuIbHO 3aIMCaHbI YETHIPE YPaBHEHUS peakuil

IIpaBuiibHO 3amMcaHbl TPU YpaBHEHHUS peakuui

ITpaBuIIbHO 3aIMCaHbI 1B YPAaBHEHUS peakLuil

HpaBI/IHLHO 3allMCAHO OJJHO YPaBHCHUEC PCAKIIUH

OS|—= N [W| AW

Bce sneMeHTHI 0TBETa 3aMKMCaHbl HEBCPHO

Maxcumanvrviil 6aun 5

Ipumeuanue. JIonyCTHMO HCIIOJIB30BAHUE CTPYKTYPHBIX (HOPMYJ pa3sHBIX BHIOB
(pa3BEpHYTOMN, COKpAlIEHHOM, CKENETHOH), OJAHO3HAYHO OTPAKAIOMIUX MOPSIOK
CBSI3U aTOMOB W B3aHMMHOE DPAaCIOJOKEHUE 3aMECTHTENIeH W (DYHKIIMOHATBHBIX
IPYIII B MOJICKYJIC OPraHUYECKOI0 BEIECTRA.
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CwMech KaJpLus U KapOoHaTa KalblMs, B KOTOPOH MaccoBasi I0JIsi aTOMOB KaJIbIHs
cocrasisieT 50%, pactBopmta B 300 T' COJISTHOM KHUCIOTHI, B3ATOH B M30bITKE. [Ipn
9TOM 0Opa3zoBaiicsi pactBop Maccoit 330 r. ONWH W3 BBIICTUBINUXCS Ta30B ObLT
norsomén 200 r 8%-HOro pacTBopa TMAPOKCHAA HATpHs. BeluncianTe MaccoByio
JIOJTIO COJIM B PACTBOPE, ITOJTYYHUBLIEMCS B PE3YJIbTaTe PEaKIHH.

B oTBete 3amuimmnTe ypaBHEHUs PEakIHid, KOTOpbIE YKa3aHbl B YCIOBHH 3aJIa4H,
1 TPUBEINUTE BCE HEOOXOIMMBIC BBIYUCICHUS (yKa3bIBaliTe eIMHMIBI M3MEPEHHS
1 0003HAUEHHUS HCKOMBIX (PM3UYECKUX BEITUYMH ).

Conepma}me BEPHOI'0 OTBETA U YKa3aHHs 110 OLHEHUBAHUIO banabl

(momyckaroTcs MHbIe (JOPMYIUPOBKH OTBETA, HE MCKAKAIOIIME €r0 CMBICIIA)

Bapuant oTtBeTa

3anucaHbl ypaBHEHUsSI PeaKLuil:

[1] Ca+2HCl = CaCl, + H,

[2] CaCO; + 2HCI = CaCl, + CO, + H,O
[3] CO, + NaOH = NaHCO;

PaccunraHbl KOMMYECTBO BEIIECTBA PEAr€HTOB W MACCHI MPOJYKTOB
peaxiuii:
Amg, py =330-300=30T

IlycTp B ucxogHoi cmecu
n(Ca) = x MoJb
n(CaCQO;) = y MoJb

Torna:

Amg, py = 40x + 100y — 2x - 44y =30T
o(Ca) =40(x + y)/ (40x + 100y) = 0,5
n(Ca) = x = 0,2 Mmonb

n(CaCOs) =y = 0,4 monb

n(CO») = n(CaCO;) = 0,4 monb
m(CO,)=0,4-44=17,6T

m(NaOH) =200-0,08=16T
n(NaOH) = 16 / 40 = 0,4 Mo
n(NaHCO;) = n(NaOH) = 0,4 monb
m(NaHCO;)=0,4-84=336T

Brrauciena maccoBas J0JIAA COJIM B paCTBOPC:
Meppn =200+ 17,6 =217,6 T

o(NaHCO;) = 33,6 /217,6 = 0,154, nnu 15,4%
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OTBeT NpaBWIbHBII U MOJHBIN, COACPKUT CICAYIOLINE HTEMEHTHI: 4

® NPAaBUIIBHO 3alMCAaHBl YPABHCHUSI PEAKIHil, COOTBETCTBYOIINAX
YCIIOBHIO 33/IaHHS;

® TIPaBWIBHO TMPOW3BEICHBI BBIUUCICHUS, B KOTOPBIX HCIONB3YIOTCS
HeoOXomuMble (DU3MYCCKUE BEIUYMHBL, 3aJaHHBIE B  YCJIOBHU
3aaHHs;

® TIPOJICMOHCTPHUPOBaHA JIOTHYECKH OOOCHOBaHHAs  B3aWMOCBS3b
(U3NYECKUX BETMYUH, HA OCHOBaHHH KOTOPOU MPOBOSATCS PACUETHI;

® B COOTBETCTBMM C YCJIOBHEM 3aJaHHs OIpeleicHa HCKOMas
(bu3nyeckas BeJIMYMHA

IIpaBuiIbHO 3amycaHbl TPU DJIEMEHTA OTBETA 3
[IpaBmiibHO 3amucaHbl ABa YJIEMEHTa OTBETA 2
IIpaBuibHO 3amMcaH OAWH HJIEMEHT OTBETA 1
Bce aiieMeHTHI 0TBETA 3aMCaHbl HEBEPHO 0

Maxcumanvuwviil 6an 4

Ipumeuanue. B ciydae, KOrga B OTBETE COACPIKHTCS OIIMOKA B BBIYHCICHHSX,
KOTOpasi TMpHBEIa K HEBEPHOMY OTBETY, OICHKA 3a BBINMOJHCHUE 3aJaHus
CHIKAETCS TOJIBKO Ha 1 Oanr.

IIpu cropanuu opraHuueckoro BemectBa 4 mMaccoil 3,4 r nomydeHo 4,48 i1 (H.y.)
yrieKuenoro rasa u 1,8 r Bogsl. MI3BeCTHO, YTO BEIIECTBO A BCTYMAET B PEAKIHIO
C PacTBOPOM THIPOKCHU[IA JIUTHS IIPH HATPEBAaHHH, B PE3yJIbTaTe 4ero odpasyercs
IIpefeNbHBIH  OJHOATOMHBIH CIUPT M COJNb, KHCIOTHBI OCTaTOK KOTOpPOH
COZICPXKHT CEMb aTOMOB yTJIepoJIa.

Ha ocHOBaHMY NaHHBIX YCJIOBHS 3aJa4H:

1) mpoBennTe HEOOXOAWMBIC BEIMHUCICHHS (yKa3blBaiiTe ENWHHIII H3MEPECHUS
1 0003HAUCHMST HUCKOMBIX (M3WYECKUX BEIMYMH) M YCTAaHOBHTE MOJIEKYIAPHYIO
dhopmyiy BemecTBa 4;

2) cocTaBbTe BO3MOXKHYIO CTPYKTypHYIO (QopMmyny BemiectBa A, KOTOpas
OJJHO3HAYHO OTPaXkaeT MOPSIOK CBA3M aTOMOB B €T0 MOJIEKYJIC,

3) HanMIIUTE ypaBHEHHE PEaKIMM BeIlecTBa A C PacTBOPOM THAPOKCHIA JUTHS
MIPH HarpeBaHUM (UCTOJIb3yHTE CTPYKTYPHBIE (POPMYJIBI OPraHMUECKUX BEIIECTB).
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Copaep:xanne BEPHOro 0TBETa U YKA3aHHUSA 10 OLleHUBAHUIO Banusl
(omycKaroTcs MHbIe OPMYIIMPOBKH OTBETA, HE HCKAKAIOIIUE ero CMbICIA)
Bapmuanr otBera
IIpoBenensl HEOOXOOMMBbIE BBIUMCICHHS, U HalJeHa MOJEKYJIsIpHas
(dopmyna BemecTBa A:
n(CO,) =4,48 / 22,4 = 0,2 monb; n(C) = 0,2 Mob
n(H,0) = 1,8/ 18 = 0,1 monap; n(H) =0,1 - 2=0,2 mob
m(C+H)=0,2-12+0,2-1=2,6T
m(0)=34-2,6=0,8T
n(0)=0,8/16 = 0,05 monb
n(C) :n(H):n(0)=0,2:0,2:0,05=4:4:1
Monekymspaas popmyna — CsHgO,
IIpuBenena crpykrypHas ¢popmyia BemecTa 4:
o
O—CHs
CocraBieHO ypaBHEHHE PeaKkIH C PaCTBOPOM IHAPOKCUIA JTUTHS:
/0 . ° o)
O—CHjs OLi
OTBeT NpaBWIbHBINA U TOJIHBIN, COIECPKUT CICAYIONINE DIEMEHTHI: 3
® TPaBWIBHO  TPOW3BEICHBI  BBIYMCICHUS, HEOOXOOUMBIE IS
YCTaHOBJICHUSI MOJICKYJISIpHOW (OpPMYJIBI  BElIeCTBAa, W 3alucaHa
MOJIEKYJIpHas GopMyJia BELIECTBA;
e 3amKcaHa CTPYKTypHas (opMysa OpraHMYecKOro BEIeCTBA, KOTOpas
OTpakaeT MOPSIOK CBSI3M M B3aMMHOE PACIOJIOKEHUE 3aMecTUTeNel
7 (QYHKIMOHABHBIX TPYII B MOJEKYJIE B COOTBETCTBHU C YCIOBHEM
3aJjaHus;
® C HCIMOJIb30BAHUEM CTPYKTYpPHOH (HOPMYIIbI OPraHHYECKOTO BEIIeCTBa
3allUCaHO ypaBHEHHE peaKkIuH, Ha KOTOPYI Jaércsi yKa3zaHHe
B YCIJIOBHH 3aJIaHHsI
IIpaBuiibHO 3amKcaHbl ABa YJIEMEHTa OTBETA 2
IIpaBuIbHO 3anMcaH OJIMH JIEMEHT OTBETA 1
Bce aneMenThI 0TBeTa 3amucanbl HEBEPHO 0
Maxcumanvuwiii 6ain 3
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B coorBerctBuu ¢ Ilopsimkom mpoBeneHHs TOCYJApCTBEHHOM HTOTOBOU
aTTecTallMy MO 00pa30BaTENBFHBIM IPOTpaMMaM CpegHero odmero oOpa3oBaHHS
(mpuka3 MmuHoOpHayku Poccum ot 26.12.2013 Ne 1400, 3apeructpupoBaH
MuntoctoM Poccun 03.02.2014 Ne 31205)

«61.Ilo pesynpTatam mepBOW M BTOPOM MPOBEPOK IKCIEPTHI HE3ABUCHUMO
Opyr OT Jpyra BBICTaBISAIOT Oajulbl 32 KaKABIA OTBET Ha 3aJaHus
9K3aMeHaIMoHHON paboTsl EI'D ¢ pa3BEPHYTHIM OTBETOM.

62. B ciyyae CyIIECTBEHHOTO pacXOXKIACHHUS B OaiaxX, BBICTABJICHHBIX
IBYMS OKCIIEpTaMH, Ha3HAYaeTCsl TPeThs MpoBepka. CyIIeCTBEHHOE PacXOkKICHHUE
B Oamiax oOmpeneneH0 B KPUTEPHSAX OLEHHWBAaHUS 110 COOTBETCTBYIOIIEMY
yueOHOMY IIPEIMETY.

OKcnepTy, OCYIIECTBISIIOIIEMY TPEThIO TMPOBEPKY,  MPEAOCTABISAETCS
nHpoOpMayst o Oanax, BBICTABIEHHBIX OKCIEPTaMH, paHee MPOBEPSBIIMMU
9K3aMEHAILMOHHYIO paboTy».

1. CynmiecTBEHHBIM ~ CUMTAeTCsl  pacXoXkIeHHe  Mexay  Oamiamuy,
BBICTABJIICHHBIMU TEPBBIM M BTOPBIM JKCIEPTaMH 32 BBINOJIHEHHE JIIOOOTO M3
3agannii 29-34, B 2 wim Gosee Oaiuta. B aToM citydae TpeTrit SKCIEepT MpoBepsieT
TOJBKO TE€ OTBETHl Ha 3aJlaHus, KOTOpbIe BBI3BAIM CTOJb CYIIECTBEHHOE
pacxoxaeHue.

2. PacxoxneHue B pe3ysibTaTax OLIEHHBAHUS IBYyMS DKCIIEPTaMH OTBETa Ha
onHO W3 3amaHuil 29-34 3akmoyaeTrcs B TOM, YTO OJMH OJKCHEpPT yKa3zal Ha
OTCYTCTBME OTBETA Ha 3a/1aHKE, a APYroi BHICTABWII 32 BBIIIOJIHEHHUE 3TOTO 33JaHUs
HeHyJieBoi Oaml. B 3ToM ciydae TpeTHii 3KCepT NMpOBEPSET TOJBLKO OTBETHI Ha
3aaHMsA, KOTOPBIC OBLTH OIEHEHBI CO CTOIb CYIIECTBEHHBIM PAaCXOXKICHUEM.
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NMepnoanyeckasa cucrema xummyeckux anemeHtoB [1.1A. MeHgeneeBa

FTpynn bl
| 1l 1l v \") Vi Vil Vil
1 2
1| Hio0s (H) He 4,00
Bopopoa Fenuin
3 4 5 6 7 8 9 10
n 2 | Lisos Be 9,01 10,81 B 12,01 C 14,00 N 16,00 0 19,00 F Ne 20,18
Nutuin Bepunnun Bop Yrnepoa AsoTt Kucnopopa drop HeoH
11 12 13 14 15 16 17 18
€ | 3 | Naxog | Mg2431 | 2698 Al | 2809Si | 3097P | 32068 | 3545Cl Ar 995
Hatpuin Marnun AnNOMUHWI Kpemuuin Poccpop Cepa Xnop AproH
p 19 20 21 22 23 24 25 26 27 28
4 | Kaoio | Casoos | SCass | Tiareo | Vsoes | Crszoo | Mnssos | Fessss | Cosses | Nisseo
Kanuin Kanbumi CkaHgun TutaH BaHnagui Xpom Mapraney, XKeneso KoGanbT Hukenb
n 29 30 31 32 33 34 35 36
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Megb Linnk Fannun epmaHui MbiLwbsk CeneH Bpom KpuntoH
o 37 38 39 40 41 42 43 44 45 46
S5 | Rbssa7 | Srsrez | Yssor | Zr o122 | Nb o291 | MOosos | Tcosor | Ru1o107 | Rh1o291 | Pd 106,42
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7 | Frizes) | Razs | Ac~p22n | Rfize1) | Db 2621 | Sg1266) | Bh 264) | HS 269) | Mt 268y | Ds [271)
DpaHumin Pagun AKTUHWIA Pesepdopauii [y6HuniA Cunbopruii Bopwii Xaccui MevitHepuii | Japmwtagtun
111 112 113 114 115 116 117 118
280 Rg | 2851CN | ssfNh | 289 Fl | 2ooMc | ogbv | 294 Ts 0Og 1294
PeHTtrenunn KonepHuuuia HuxoHun dneposuii MockoBuii JlnBepmopwuii TeHHecuH OraHecoH
* [lTaHTaHoOMAbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce 140 Pr 141 Nd s | Pmupuss | Smiso | Euisz | Gdisz | Tbhise | Dy 1625 | HO 165 Erwez | Tmio | Yb17s | Luirs
Liepwi Mpaseognm Heogum MpomeTnin Camapuii Esponuin FagonuHui Tepbui [ncnpo3anii onbmui Opbuin Tynui NTTepbun Jlioteuuin
“* AKTUHOWNAbI
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Th 232 Pa 231 U 238 Np2s7 | Puzas) | Ampag | Cmpa7) | Bkpary | Cfisy) | Eses) | Fmpes7 | Mdizss) | Noesg | L 1262
Topuin MpoTakTuHnin YpaH HenTyHun MnyToHwWi Awmepuuuii Kiopui Bepknui KanundopHhuin | QWHWTENHUIA Pepmuii MeHpeneeBuit|  Ho6enuit ToypeHcuin




PACTBOPUMOCTH KUCJOT, COJIEM 1 OCHOBAHUM B BOJE
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«P» — pactBopsiercs (> 1 r na 100 r H20);
«H» — ne pactopsiercs (Mmenbiue 0,01 r Ha 1000 r BobI);
«?» — HET 1OCTOBEPHBIX CBEJCHUI O CYIIECTBOBAaHUM COEIMHEHUN

«M» — mano pactBopsiercs (ot 0,1 r 1o 1 r va 100 r H20)
«—» — B BOJIHOM cpezie pa3naraercs

P AKTUBHOCTHU METAJIJIOB / JIEKTPOXUMUYECKHUHA PsI HANPSI)KEHUN
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H2) Sb Bi Cu Hg Ag Pt Au_

AKTHUBHOCTb MCTAJJIOB YMCHBIIACTCA
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