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Enunnblii rocynapcrBennblii 3x3amen mo XUMHUHU

«YTBEPXIAIO» «COT'JIACOBAHO»
JupexTop Ipeacenarenn IMosicHeHN s K IeMOHCTPAIMOHHOMY BAPHAHTY KOHTPOJbHBIX

OI'GHY «®PenepanbHblii HHCTHTYT Hay4Ho-MeToAHYeCKOro coBeTa H3MEPHUTEJbHBIX MATEPHAJIOB €IHHOI0 TOCYAaPCTBEHHOI'0 YK3aMeHa
refa e eH M ®OI'GHY «®UIIHA» o XuMHH 2021 roga no XUMUU

«LO » wosdfs 2020r.

AR CNTY.
' 0E roc

IIpu o3HaKOMJIEHMHM C JEMOHCTPAlMOHHBIM BapHAaHTOM KOHTPOJBHBIX
n3MepuTenbHbix MatepuasioB (KMM) eauHOro rocynapcTBEHHOTO JK3aMeHa
(EI'D) 2021 r. cnemyeT MMeTh B BHIY, YTO 3aJaHUs, BKIIOYEHHBIE B HETO,
HE OTpaXalT BCEX OJIIEMEHTOB COJICPIKaHUS, KOTOpble OyAyT NpPOBEPATHCS
¢ nomomkto BapuantoB KM B 2021 r. [TonHbIi nepedeHb 3J€MEHTOB, KOTOPBIC
MOTYT KOHTPOJHMPOBAaThCA Ha €AMHOM TOCyAapcTBeHHOM »3k3amene 2021 r.,
MpUBEAEH B KOTU(PHKATOPE DJIEMEHTOB COJCPKAHUS U TPeOOBAaHWN K YPOBHIO
MOJITOTOBKU BBIMMYCKHUKOB 00Pa30BaTEIbHBIX OpPraHU3alMi IS TPOBEICHUS
€MHOTO rOCYAapCTBEHHOTO 3k3amMena 2021 1. 1o XuMuwu.

Enunblii rocynapcrBeHHblii 3x3amen no XUMUN

I[eMOHCTpaIII/IOHHI)Iﬁ BapuaHT
KOHTPOJIBHBIX H3MEPUTENLHBIX MATEPUATIOB €JUHOTO B AeMOHCTPALHOHHOM BapHAHTe NPEICTABJEHbI KOHKDPETHble NPUMepbI
rocy1apCTBeHHOro k3amena 2021 roxa 3aJlaHuii, He WCYEPNBIBAIOIHE BCEro MHOIoo0pa3usi  BO3MOKHBIX
¢opmyaupoBoK 3aJaHUIl HA KaXKI10H MO3MIMU BAPMAHTA 3K3aMeHAIMOHHOI

110 XUMHHU paﬁOTbl

HasHaueHne NeMOHCTPAIlMOHHOTO BapWaHTa 3aKII0YaeTcs B TOM, YTOOBI
JaTh BO3MOXHOCTh JIOOOMY yuacTHMKY EI'D u mumpokoit oOuiecTBeHHOCTH
COCTaBHUTH MpecTaBleHne o CTpykrype BapuantoB KM, o konudecTBe 3ananu,
00 ux popme 1 ypoBHE CIIOKHOCTH.

B 1emoHCTpaUMOHHOM BapUaHTe NPeICTABJIEHO MO HECKOJIbKO
NpUMEpPOB 3a/IaHUIl HA HEKOTOpPble MO3UIIMU JK3aMEHALMOHHOIH pPadoThI.
B peajbHbIX BapHaHTaX 3K3aMeHANHOHHOI PafoThl Ha KAXKIYID MO3HIIUIO
OyaeT npeaJioKeHo TOJbKO 0HO 3a/laHue.

ITpuBenéHHbIE KPUTEPUU OLICHKU BBIIOJIHEHMS 3aaHUil ¢ pa3BEPHYTHIM
OTBETOM, BKJIIOUEHHBIE B AITOT BapuaHT, JAIOT MpPEICTaBICHHE O TPeOOBaHHUSIX
K TIOJTHOTE ¥ MTPAaBUIIBHOCTH 3aITUCH Pa3BEPHYTOTO OTBETA.

OTH  CcBeleHWsS  TIO3BOJIAT — BBITYCKHUKAM  BhIpabOTaTh  CTPATETHIO
noarotoBku k EI'D B 2021 r.

IOATOTOBJICH q)e)lepaJ'ILHLIM TOCyAapCTBCHHBIM 6IOIL)KGTHI)IM
HAaYYHBIM YYPCIKACHUCM

«DEJIEPAJIBHBIA UIHCTUTYT IEJATOr' MUECKMX U3MEPEHUI»
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PACTBOPUMOCTH KUCJIOT, COJIEM 1 OCHOBAHUM B BOJE
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«P» — pactBopsiercst (> 1 r na 100 r H,0);
«H» — ne pactBopsiercs (Mmenbiue 0,01 r va 1000 r Bob);
«?» — HeT TOCTOBEPHBIX CBEACHHUM O CYLIECTBOBAaHUM COEIMHEHUN

«M» — mano pactBopsiercs (ot 0,1 r 1o 1 r Ha 100 r H20)
«—» — B BOJIHOMH cpejie pa3iaraercs

P AKTUBHOCTHU METAJIJIOB / JIEKTPOXUMUYECKHUHA PsI HAINPSI)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_

AKTUBHOCTH MCTAJJIOB YMCHBIIACTCA




NMepnoanyeckasa cuctrema xummyeckux anemeHtoB [1.A. MeHaeneeBa

Fpynn 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 Kucnopoa drop HeoH
11 12 13 14 15 16 17 18
€ | 3 | Nazog | Mg2431 | 2698 Al | 2809Si | 3097P | 32068 | 3545Cl Ar 3995
Hatpui Marnun AnNOMUHNN Kpemuuin Poccpop Cepa Xnop AproH
p 19 20 21 22 23 24 25 26 27 28
4 | Kz | Casoos | SCasos | Tiareo | Vsoes | Crszoo | Mnssos | Fessss | Cosses | Nisseo
Kanuin Kanbuwmi CkaHgun TutaH BaHnagui Xpom Mapraney, Xeneso KoGanbT Hukenb
n 29 30 31 32 33 34 35 36
6355CU | e539ZN | s9,72Ga | 7250 Ge | 7492 AS | 7896 8e | 79,90 Br Kr 83,80
Mepnb LinHk Fannun epmaHui MbILwbsK CeneH Bpom KpuntoH
o 37 38 39 40 41 42 43 44 45 46
5 | Rbssar | Srere2 | Yssor | Zr otz | Nb o291 | MOosos | TCesor | Ruto1,07 | Rh1o291 | Pd 10642
a Py6nanii CTpoHUMi NTTpun LinpkoHui Hunobuin MonunbaeH TexHeuunw PyTtenun Pogwii Mannagun
47 48 49 50 51 52 53 54
107,867 Ag | 11241 Cd | 11482In | 11860SN | 121,758b | 12760 T€ | 126901 Xe 131,29
bl Cepebpo Kagmun Wnguin Onoso Cypbma Tennyp Wopn KceHoH
55 56 57 72 73 74 75 76 77 78
6 | Cs 13291 | Basr3s | La 13891 | Hf 17840 | Ta 1095 | W1ssss | Re1ss21 | OS 1902 | Ir19222 | Pt1osos
Lieann Bapun JlaHTaH adpHuin TaHTan Bonbcpam Penui Ocmui Wpunaun MnatuHa
79 80 81 82 83 84 85 86
196,97 AU | 20059 Hg | 20438 Tl | 2072 Pb | 20898 Bi | 209 PO | (2101 At Rn 22
3onoTo P1yTb Tannun CBuHel Bucmyt MonoHwii Actar PapgoH
87 88 89 104 105 106 107 108 109 110
7 | Fries Razs | Ac~2271| Rfze1) | Db 2621 | Sg 2661 | Bh 264) | HS 1269) | Mt 1265) | Ds 271
DpaHumin Pagun AKTUHWIA Pesepdopauii Ly6HwniA Cunbopruii Bopwii Xaccui MevitHepui | Japmwtagtun
111 112 113 114 115 116 117 118
280 Rg | 2851CN | ssfNh | 289 Fl | 2ooMc | ogbv | 294 Ts Og 1294
PeHTreHunn KonepHuuuia HuxoHun dneposuii MockoBui JlnBepmopwuii TeHHecuH OraHecoH
* [lTaHTaHoMAbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce 140 Pr 141 Nd s | Pmupuss | Smiso | Euisz | Gdisz | Tbhiso | Dy 1625 | HO 165 Erwe7z | Tmies | Yb1rs Lu7s
Liepwi Mpaseognm Heogum MpomeTnin Camapwii Esponuin FagonuHui Tepbuii [ncnpo3anii onbmuii Opbuin Tynui NTTepbun JlioTeuunin
“* AKTUHOWNAbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th 232 Pa 231 U 238 Np2s7 | Puzasg) | Amag | Cmpa7) | Bkpary | Cfisy) | Eses2) | Fmps7 | Mdizss) | Noesg | L 1262
Topwuin MpoTakTnHnii YpaH Hentynui MnyToHwuiA Amepuuuin Kiopuin Bepknuii KanudopHuii | QMHLWTERHWIA depmuii MengeneeBuin|  HoGenuii JloypeHcuii
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JdeMoHCTpPallMOHHBI BAPHAHT
KOHTPOJILHBIX U3MEPUTEILHBIX MATEPUAJIOB
€JIUHOT0 roOCy1apCcTBEHHOro 3Kk3amena 2021 roaa
no XUMHUHN

HNHeTpyKkuus no BbINOJIHEHHIO PadoThI
DKk3aMeHanMOHHAs paboTa COCTOMT M3 ABYX 4acTel, BKIIOYAIOMUX B ceds
35 3aganuii. Yacte 1 comepxur 29 3amaHuii ¢ KpaTKUM OTBETOM, 4acTh 2
COZEPXKUT 6 3aTaHHUH C Pa3BEPHYTHIM OTBETOM.
Ha BeImonHeHHe dK3aMeHAIMOHHONW paboThl IO XUMUU OTBOIUTCS 3,5 yaca
(210 mMuHYT).

OTBeTOM K 3aIaHMAM YacTH | SBISETCSA MOCIENOBATENLHOCTH UMD WIH
guciio. OTBET 3aNMIIMTE 10 NPUBCASHHBIM HIDKE 0oOpasiaM B TOJNIE OTBETa
B TeKkcTe paboTB, a 3areM TIepeHecure B OmaHk oTBetoB Ne 1.
INocnenoBaTensHOCTE nudp B 3amaHusAx 1-26 3amummre 6e3 MpoOeoB, 3amsThIX
1 IPYTHX JTOTIOJTHUTEIBHBIX CHMBOJIOB.

Oteer: | 3|H 35
Y2

)

OTBeT: 4
OTBeT: 34 . 3 ’ Ll

OtBethl K 3amanusiM 30-35 BKirouYaroT B ceOs MoApoOHOE OMUCAHHUE BCETO
XO/la BBINOJHEHWs 3ajaHus. B Omanke otBeToB No 2 yKakuTe HOMEp 3amaHHs
1 3aITUIINATE €ro IOJHOE PEIICHHE.

Bce Onanku EID  3amonHsOTCS  SPKUMU  YEPHBIMH  YEpPHHIIAMH.
JlomyckaeTcst HCTIOTIb30BaHKUE TeIeBOH WITH KAULIPHON PyUKH.

ITpy BEIMONHEHWH 3aaHAl MOXKHO ITOJB30BATHCS UYCPHOBHKOM. 3ammCcH
B YePHOBHKE, a TAK)Ke B TEKCTe KOHTPOJIbHBIX M3MEPUTEIbHBIX MATEPHAJIOB
He YYUTBHIBAKTCS IPH OLIEHUBAHUH Pa0dOTHI.

Ilpn BBIMONHEHNH paboOTH HcHoONB3yHTe [lepHoamdeckyio cucTeMy
xuMudeckux anmementoB J[.M. MenaeneeBa, TaOmuIly pacTBOPUMOCTU COJIEH,
KHUCJIOT Y OCHOBAaHWH B BOJE, JEKTPOXUMHUCCKHN Psi HAPSIKEHUI METalsoB.
OTH CONPOBOIUTENBHBIE MATEPUAITBI IPUIIATAIOTCS K TEKCTY PaOOTHI.

Jlis BBIYMCIIEHUH UCIIOIb3YHTE HENPOrPaMMUPYEMBIH KaJIbKyJIATOP.

bayel, monmydenHele Bamu 3a BEBIOMHEHHBIC 3aJaHUS, CYMMHPYIOTCS.
[TocrapaiiTech BBIMOJHUATL KaK MOKHO OOJIbIIE 3aJJaHUil U HAOpaTh HauOOJbIICE
KOJIMYECTBO OaIOB.

[MTocne 3aBepuieHnst pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKAOE 3allaHHE
B OmaHkax orBeToB No 1 1 Ne 2 Gbij 3amucaH 1Moj NpaBHUIbHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrs 1

Omeemom k 3a0anuam 1-26 aensemca nociedosamenvrnocms yugp. Omeem
3anuwiume 6 nojle omeema 6 meKcme padomol, a 3amem nepeHecume
6 bBJIAHK OTBETOB M 1 cnpasa om Homepa coomeemcmeyouiezo 3a0anus,
Hayunaa c nepeou knemouku. Ilocnedosamenvnocmo yughp 3anucvieaiime oe3
npoodenos, 3anamulx_u_Opy2ux _00noaHUmMeEAbHbIX cumeonos. Kascowtii cumeon
nuwiume 6 omoebHOU KemoyuKke 6 COOMmeemcmeun ¢ NPUGEOEHHbIMU 8 OaHKe
oopazuyamu. Iughper 6 omeemax na 3aoanun 5, 8, 9, 11, 16, 17, 21-26 mozym
nosmopamaucs.

s BblmonmHeHHs 3aAaHuil 1-3 HCMONB3YHTE CIEAYIOUMA psll XUMHUYECKHX
9JIEMEHTOB:

1) Si 2)S 3)F 4) Zn 5) Ar
OtBeToM B 3agaHusXx 1-3 sBISETCS MOCIENOBATEIBLHOCTh HUQD, MOA KOTOPHIMH
yKa3aHbl XUMUYECKHE YJIEMEHTHI B AAHHOM PSIY.

Ompenenute, y aTOMOB KakUX U3 yKa3aHHBIX B DAy DJIEMEHTOB B OCHOBHOM
COCTOSHMU OTCYTCTBYIOT HECHIAPEHHBIE DJICKTPOHBIL.
3anuimuTe HoMepa BEIOPAHHBIX JIEMEHTOB.

OTtBeT:

V3 yka3aHHBIX B PSy XMMHYECKUX 3JIEMEHTOB BHIOCPUTE TPH dJICMEHTA, KOTOPHIC
00pa3yrT OKCHIBI.

Pacrnionoxxute BBIOpaHHBIE DJIEMEHTHl B TMOPSJIKE YMEHBIICHUS KHCIOTHBIX
CBOWCTB MX BBICIIUX OKCHIOB.

3anuInnTe HoMepa BEIOPAHHBIX DJICMEHTOB B HY)KHOM MOCIIEI0BATCIBHOCTH.

OrtBerT:

W3 uncnma yka3aHHBIX B PSRy SJIEMEHTOB BBIOCpHTE [Ba 3JIEMEHTA, KOTOpBIE
B cOcTaBe 0OPa30BAHHBIX UMH aHHOHOB C 06Ieil (GopMyoit D0,° MOTYT HMETh
OJJMHAKOBYIO CTENEHb OKUCIICHHS.

3anuiuTe HoMepa BHIOPAHHBIX AJIEMEHTOB.

OrTBeT:
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U3 npennokeHHOro mepedHst BEIOEpUTE JBa BEIIECTBA MOJIEKYISIPHOTO CTPOCHUS
C KOBAJIEHTHOW MOJISIPHOM CBS3BIO.

1) Na,SO,
2) HCOOH
3) CH,
4) Ca0
5) Cl

3anuiuTe HoMepa BEIOpAaHHBIX OTBETOB.

OT1BeT:

VYCTaHOBHUTE COOTBETCTBUE MEXKAY KIACCOM/TPYIIIOH HEOPraHMYECKHX BEIICCTB
u  Qopmynoii  BemiecTBa,  SABISIOIIETOCS  MPEACTaBUTEIEM  3TOro(-0i)
KIIacCa/TPyNmbl: K KaXIOW TO3WIHMH, O0O03HAuUeHHOW OYyKBOH, moadepure
COOTBETCTBYIOLIYIO ITO3UIIHIO, 0003HAYCHHYIO IU(POIi.

KIIACC/TPYTIIIIA OOPMVIJIA BEHIECTBA
A) conb 1) CaO,
b) oxcun 2) H;PO,
B) ruppoxcun 3) BaO
4) NH4BrO4

3amumuTe B TAOIHIy BEIOpPAaHHBIC IIU(PHI ITOJ] COOTBETCTBYIOMIMME OYKBAMHL.

A|b|B

OrtBeT:

V3 mpemioxKeHHOTO IepedHs BBIOEPHTE [Ba OKCHAA, KOTOpPBIE PEarHpyroT
C OKCHJIOM HaTpusl, HO HE PearupyloT ¢ CEPHOM KUCIOTOM.

1) okcua nuHKa

2) oxcup yraepona(IV)
3) oxcup azora(l)

4) okcuJ MarHus

5) oxkcug xpoma(VI)

3anuimuTe HoMepa BEIOPAaHHBIX OTBETOB.

OT1BeT:
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Jansl 1Be TpoOupkm ¢ pacTBopoM BemiecTBa X. B omHy m3 Hux mobaBmim
pacTBOp XJIOpUIA aTIOMUHUS, IPU 3TOM HalIIo1au oOpa3zoBaHue OeIoro 0caaka.
B nmpyrywo npoOupky mpunwid pactBop BemiectBa Y. Ilpu 3ToM mpowmsornuia
XMMHYECKas peakiysi, KoTopas He CONPOBOXKIAANACH BUIUMBIMHU MPU3HAKAMH.

W3 mpennoxeHHOro nepeuHs BblOepuTe BemiecTBa X U Y, KOTOpblE MOLYT
BCTYTNAaTh B ONUCAHHbBIE PEAKLIUH.

1) H,SO,

2) Sr(OH),

3) NH;

4) Zn(NOs),

5) K,CO;

3anuimuTe B TaONMIly HOMEpa BBIOPAHHBIX BEIIECTB IMOJ COOTBETCTBYIOIIMMH
OykBaMmu.

XY

OTBeT:

N

B oany u3 mpoOHpOK ¢ OCaaKOM THIPOKCHIA ATIOMUHMSA 00aBHIM CHIIbHYIO
kucnoty X, a B JpYrylo — pacTBop BewiectBa Y. B pesynbrare B Kaxaoil us
MpoOUpPOK HAOMIOAaIM pPacTBOpPEeHHE ocaaka. M3 MpeuioKeHHOro MepedHs
BbIOepuTe BemecTBa X U Y, KOTOPBIE MOTYT BCTYNATh B ONMMCAHHBIC PEAKIIHH.

1) OGpoMoBOmOpOIHASI KHCIIOTA

2) ruapocynbdu HATPHUS

3) cepoBOAOPOAHAS KHCIOTA

4) TUOPOKCU KA

5) ruzpar aMmMHaKa

3amummTe B TaONWIly HOMepa BBIOPAHHBIX BEIISCTB MOJ| COOTBETCTBYIOIIMMH
OyKBaMHu.

XY

OrTBerT:
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VYcTaHOBHTE COOTBETCTBHE MEXAY BEUIECTBOM M pEarcHTaMH, C KakKAbIM W3
KOTOPBIX 3TO BEIIECTBO MOXET B3aHMMOJCHCTBOBAaTh: K KAaXKIOH ITO3HIUH,
0003HauCHHO OyKBOI, T0OA0EPHUTE COOTBETCTBYIOIIYIO TTO3UIHIO, 0003HAYCHHYO
TUQPOI.

BEHIECTBO PEATEHTBI
A) KOH 1) CO; (p-p), HCI, HNO;
B) SiO, 2) SrCl,, Fe(NOs);, NaOH
B) Na,SiO; 3) Li,CO;, NaOH, HF
I') CaCO; 4) Br, O, H,

5) K;80,, AgNOs;, AICI; (p-p)

3anumuTe B TabIUIy BEIOPaHHBIC UQPHI MO COOTBETCTBYIOLUIMMH OYKBaMH.

A|B|B|T

OrTBeT:

VYcTaHOBUTE COOTBETCTBHE MEXKIY HCXOAHBIMU BELIECTBAMM, BCTYNAIOLIUMU
B PEaKINI0, U MPOTYKTaMH, KOTOPBIE OOPa3ylOTCS TPH B3aWMOACHCTBHM ITHUX
BEIIECTB: K  KaXAoM mo3uumy, oOo3HaueHHOHM OykBoH, moxdepure
COOTBETCTBYIOLIYIO MO3UIIHI0, 0003HAYEHHYO HU(POH.

NCXOJHBIE BEHIECTBA MNPOAYKTHI PEAKIINU
A) AI(NO;); u NaOH (u36.) 1) Al(OH);u NaNO;
Bb) Cu,O u HNO; (koH11.) 2) Na[AI(OH);] u NaNO;
B) HBr u MnO, 3) Cu(NOs),, NO,u H,O
I') AI(NO;); (u36.) u NaOH 4) Cu(NOs),u H,O
5) MnBr, u H,O
6) MnBr,, Br, m HO

3amumuTe B TAOIHIy BEIOpAaHHBIC IUQPHI ITOJ] COOTBETCTBYIONIMMH OYKBAMH.

A |B|T

OTBeT:
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3aiaHa cxema MpeBpaIicHui BEIIeCTB:
X Y
CaCO, CaCl, Ca(NO;),
Omnpenennre, KaKKe U3 yKa3aHHBIX BEILECTB SIBJIAIOTCS BeriecTBamMu X U Y.

1) AgNO;

2) AgCl

3) BaCl,

4) HCI

5) Ba(NOs),

3amummTe B TaONWIly HOMepa BBIOPAHHBIX BEIIECTB MOJ| COOTBETCTBYIOIIMMH
OyKBaMHu.

XY

OTtBeT:

YcTaHOBUTE COOTBETCTBHE MEXIYy (OpMyIioil BellecTBa M KJIACCOM/TPYIION
OpPTaHMYECKHX COCAMHEHHH, K KOTOPOMY(-0if) 3TO BEIIECTBO IPUHAIIICIKHUT:
K KaXIOH MO3ULKU, 00O3HAUeHHOH OYKBOH, mox0epuTe COOTBETCTBYIOIILYIO
MO3UINI0, 0003HAYCHHYO HIU(POH.

®OPMVJIA BEILIECTBA KJIACC/TPYIIIA OPTAHMYECKUX
COEJIMHEHWI
ICI) 1) aMHHOKHCIIOTHI
CH,—CH—C 2) BTOPHYHBIE AMHHBI

| “oH
A) NH, 3) TpeTHYHBIC aMUHBI
4) nepBUYHBIC AMUHBI

H
o ()

3amumuTe B TAOIHIy BEIOpAaHHBIE UQPHI ITOJ] COOTBETCTBYIONIMMH OYKBAMH.
A|Bb|B

OTBeT:
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W3 mpeinoKeHHOro IepeuHs BbIOEpUTE [Ba BElIECTBA, KOTOpHIE SBISIOTCS
M30MEPAMH YIJIEPOIHOTO CKEJIETA.

1) srunaunerar

2) OyraHoBas KHCIIOTa

3) mudTHIOBBIH 3¢uUp

4) 2-MeTWanponaHoBas KHCJIOTA

5) 2-meTMnOyTaHOBas KMCIOTa

3anummTe HoMepa BEIOPAaHHBIX OTBETOB.

OTtBeT:

W3 npensioXeHHOTO MepevHs BBHIOCPHTE JBa BEIIECTBA, KOTOPBIE PEArHPYIOT
C BOZIOPOJIOM.

1) Oyran

2) un3onpeH

3) LUKJIONpONaH
4) m300yTan

5) rekcaH

3amummuTe HoMepa BEIOPAaHHBIX OTBETOB.

OrtBeT:

V3 mpeanoxeHHOro TIiepedHs BBIOEpHTE [Ba BEMIECTBAa, C KOTOPBIMHU
B3aUMOJEHCTBYET KaK 3TaHOJ, TAK U MypaBbUHAs KUCIIOTA.

1) NaOH (p-p)

2) H,

3) AgO (NH3p-p)
4) 0O,

5) Na

3anuimuTe HoMepa BEIOPAHHBIX OTBETOB.

OrTBeT:
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W3 mpennokeHHOTo mepeyHsl BBIOEPHUTE IBE PEaKIUH, B KOTOpPBIE, B OTIUYUE OT
TPUIIAILMUTATA ITMLEPUHA, BCTYIIAeT TPUOJIEAT TIIULEPUHA.

1) srepuduxanus
2) nonuMepH3arIus
3) ropenue

4) runpupoBaHue
5) owmbuICHHE

3anumure HOMCpa BBI6paHHI)IX OTBCTOB.

OTBeT: D]

VcraHOBUTE COOTBETCTBUME MEXKIYy CXEMOM peakIuu ¢ BelEeCcTBOM X,
MPUHUMAIONIMM B HEH ydyacTHe: K Ka)JI0H MOo3WIMH, 0003HAuCHHOW OYKBOH,
moAOepHUTEe COOTBETCTBYIOUIYIO MO3UIIHIO, 0003HAYCHHYIO IIU(POI.

CXEMA PEAKIINU BEIIECTBO X
A) CH;CHCICH,C1 + X — CH3CH=CH, 1) Mg
b) CH;CH,CH,CI + X — CH;CH=CH, 2) NaOH (cnupr.)
B) CH;CH,Cl + X — CH;CH,CH,CH; 3) NaOH (Bozan.)
I') CH;CHCICH,CI1 + X — CH3C=CH 4) Cu(OH),
5) Na
6) Cu

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLUIMMH OYKBaMH.

A|b|B|T

OrtBeT:
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YcTaHOBUTE COOTBETCTBUE MEXKY CXEMOM PEaKkIMy U MPOIYKTOM ITOM peakinu:
K Ka&XIOH TMO3WIKH, O0O3HAYEHHOH OYKBOW, MOIOEpHTE COOTBETCTBYIOIIYIO
MTO3HIINIO0, 0003HAYCHHYIO T (POH.

CXEMA PEAKIINU TTIPOAYKT PEAKIINU
A) C4HsCOOK +KOH —— 1) Genson
B) C¢HsCH; + KMnO, (H") — 2) OGeH30MHAs KUCITOTa
B) C¢H;CH,OH + CuO t 3) OeH3anbIeTHI
I) L p 4) OeHzoar Kanus
CeHsCl + KOH 5) deHomaT KamHs

6) OEH3WJIOBBIN CITUPT

3anumuTe B TAOMUIy BHIOpaHHBIE HUQPHI O] COOTBETCTBYIOIIMMHU OyYKBaMHU.

A|/B|B|T

OrtBerT:

3agaHa cxema IpeBpaIleHUI BEIEeCTB:

Br

CH;-CH,-COO-CH; — X — CH3-CH; ———— Y

OnpeaeﬂHTe, KaKMeC U3 YKa3aHHBIX BCUICCTB SABJISIIOTCS BCIICCTBAMU XuY.

1) CH;-CH=CH,

2) CH;-CH,-COONa

3) CH;-CH,-Br

4) CH;-CH,-COOH

5) CH,(Br)-CH,Br

3amumuTe B TAOJMIy HOMEpa BBIOPAHHBIX BEIIECTB IO COOTBETCTBYFOIIUMU
OyKBaMH.

XY

OrTBeT:
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W3 mpemioxeHHOTO MepedHs BBIOEpPUTE BCe PEaKIUH, KOTOPHIE SBIAIOTCA
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIMU.

1) B3ammopelicTBHe Cynb(duAa KaUs ¢ IEPMAHTaHATOM KaJIHs

2) B3auMOJICHCTBHE KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI C XJIOPUIOM HATPHS
3) B3auMoAeHCTBHE XJIOpUAA aMMOHHUS U HUTPUTA HATPUS

4) B3auMOJICIICTBHE OKCHJIA KPEMHHUS C KApOOHATOM HATpUS

5) B3auMojeicTBHE MOJOBOAOPOIHON KUCIOTHI C JUXPOMATOM HATpHUS

3anumunre HOMEpa BBI6paHHBIX OTBCTOB.

OrTBeT:

W3 mpennoxeHHOTo TepedHs BEIOEpHTEe BCe PEaKIny, IS KOTOPHIX YBEIHICHHE
JIaBJICHUS He PUBOAMT K YBEJIUUEHHUIO CKOPOCTH PEAKLIUU.

1) 2P + 5Cly, = 2PCls

2) Fe + CuSO,=FeSO, + Cu

3) Ca+2H;04 = Ca(OH), + H,

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

5) 2KOH + H,S0, = K,S0, + 2H,0

3anumure HOMCpa BLIGpaHHBIX OTBCTOB.

OrtBeT:

VYCcTaHOBUTE COOTBETCTBHE MEXIY YpPaBHECHHEM pEaKIMM W CBOHCTBOM aToMa
1oJia B 3TOM peakUuH: K KaXIOoW MO3WIHH, 0003HaYeHHOW OyKBOH, momdepure
COOTBETCTBYIOIIYIO MO3UINI0, 0003HAYEHHYTO [T (POL.

YPABHEHUE PEAKIIMN CBOMCTBO ATOMA HOJA
A) 2HIO; + 5H,0, =1, + 50, + 6H,0 1) ne nposiBnser
B) 2503 + 2Nal = 12 + 802 + Na2$O4 OKMCJIUTCIIBHO-
B) 2Fel, + 13C, + 12H,0 = 2FeCly + 4HIO; +  BOCCTAHOBHTCIIbHBIX
CBOICTB

+20HCI
2) TONBKO OKUCIHTENh

3) ¥ OKHCIIUTENb,
U BOCCTAHOBHTEb

4) TOIBKO BOCCTAHOBUTEIIb

3ammumuTe B TAOIHIYy BEIOpAHHBIE UQPHI ITOJ] COOTBETCTBYIONIMMH OYKBaMH.

A|b|B

OTtBeT:
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VYcraHOBUTE COOTBETCTBHE MEXKAY BEUIECTBOM H BO3MOXKHBIM CIIOCOOOM €ro
HMONydYeHUS IyTEM JIIEKTPONIN3a: K KaXIOH IO3WIMH, 0003HAUCHHON OyKBO,
Ho0EpUTE COOTBETCTBYIONLYIO MO3ULIUI0, 0003HAUCHHYIO LIH(PPOIL.

BEILECTBO ITOJIYYEHHUE DJIEKTPOJIM30M
A) Bonopon 1) pacmiaBa KF
B) xnop 2) pactBopa AL,O; B pacIIaBI€HHOM KPHOJINTE
B) xanmii 3) BomHoro pacteopa Hg(NO;3),

4) Boguoro pacteopa AICl;
5) Boanoro pactBopa Cu(ClO;),

I') amomunuit

3amummuTe B TAOIHIy BEIOpAaHHBIC HU(PHI O] COOTBETCTBYIOMIUME OyKBAMHL.

A|/B|B|T

OrtBerT:

NJIn

YCcTaHOBHTE COOTBETCTBHE MEXIy (HOpMyYIION CONM M MPOIYKTAMH 3JICKTPOJIH3a
BOJIHOTO PacTBOpa 3TOH COJHM, KOTOPHIC BBIACIWINCHE HAa WHEPTHBIX JJIEKTPOJAx:
K KaXJIOW TO3WIMH, O0O03HAYCHHOH OYKBOW, MOAOEpPHUTE COOTBETCTBYIOIIYIO
MIO3UITHI0, 0003HAYCHHYIO IU(POIL.

D®OPMVIJIA COJIN IMPOAYKTEI DJIEKTPOJIM3A
A) Na,CO; 1) MeTast u xJop
b) AICl; 2) BOJOPOJ U KHCIOPOJ
B) NaCl 3) BOXOPOJ U a30T

4) BOIOPOI H XJIOD
5) MeTajl ¥ KUCIIOpO.T
6) BOIOPOJ U YIIIEKUCIIbIN Ta3

) NaNO;

3anumure B Ta0MIly BIOpaHHBIC IIU(PHI 10T COOTBETCTBYIOIIMMHU OYKBaMHU.

A|B|B|T

OTBeT:
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VYcTaHOBHTE COOTBETCTBHE MEXKy Ha3BaHMEM COJM M CPENOH BOJHOTIO pacTBopa
9TOM comm: K KaxIoW mo3umuu, oO0o3HaueHHOW OykBo#, moxbepute
COOTBETCTBYIOILYIO MO3HUINIO, 0003HAUCHHYIO LIN(PO.

HA3BAHUE COJIU CPEJIA PACTBOPA
A) xJyi0puz anrOMHHUS 1) kucnas
b) Hutpat nunHka 2) menodHas
B) cymedar xamms 3) He#TpanbHAsS

I') rumpoxapOoHat HaTpus

3amumuTe B TAOIHIy BEIOpAaHHBIC U(PHI ITOJ] COOTBETCTBYIOMIMME OyKBAMH.

A|/B|B|T

OTBeT:

VYCTaHOBHTE COOTBETCTBHE MEXKIY CIIOCOOOM BO3/CHCTBHS Ha PAaBHOBECHYIO
CHCTEMY

COz + HOpy &= H '+ HCO3 (o) + O
U CMEIICHHEM XHMHYECKOTO PABHOBECHS B PE3YJIbTATE 3TOr0 BO3ICHCTBHS:
K KaXKIOW MMO3UIMH, O003HAYEeHHOW OYKBOW, IOAOEPUTE COOTBETCTBYIOILYIO
TO3UIHI0, 0003HAYCHHYO LIU(POH.

BO3JIEMICTBUE HA HATIPABJIEHUE CMEIIEHUA
CUCTEMY XUMHUYECKOI'O PABHOBECH A
A) nobasnenue consHoM 1) cmemaercs B CTOPOHY MPSIMOii peakLuu
KHCJIOTEI

2) cMemmaercs B CTOPOHY OOpaTHOM peakiuu

B) nosbimenne rapnenus 3) IpakTHYECKH HE CMEINAETCS

B) noGasnenue tBépmOrO
rugpokapboHaTa aMMOHHUS

I') moBblleHHe TEMIEpaTyphI

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLUIMMH OYKBaMH.

A|/B|B|T

OrtBerT:
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VYcTaHOBHTE COOTBETCTBHE MEX/Y ABYMs BELICCTBAMH, B3STHIMH B BHJIE BOJIHBIX
pPacTBOpOB, M PEAKTHBOM, C IIOMOLIBI0O KOTOPOTO MOXHO Ppa3IUYUTh 3TU
BellecTBA: K KaXKAOM TO3Wnmy, o0o3Ha4eHHOW OykBo#, moxbepure
COOTBETCTBYIOIIYIO TIO3HIINIO, 0003HAUCHHYIO TUPPOI.

BEINIECTBA PEAKTHUB
A) CrCl; u Cr(NOs)s 1) KCI
b) CaBr; u FeBr; 2) NH; (BozH. p-p)
B) K,SO,4u Na;PO4 3) Fe
I') HCl u NaCl 4) AgNO;
5) HCI

3amumuTe B TaOIHIy BEIOpAHHBIE IUQPHI ITOJ] COOTBETCTBYIONIMMH OYKBAMH.

A/B|B|T

OTBeT:

NJIn

VYcTaHOBUTE COOTBETCTBHE MEXIY pPEardpyrONIMMH BENIECTBAMH H TPHU3HAKOM
MPOTEKAIONIeH MEXIy HUMH PEaKUUH: K KaKIOW MO3MIUH, 0003HAYCHHOMN
OyKBOH, moAOEpHUTE COOTBETCTBYIOIIYIO MO3ULIMIO, 0003HAYCHHYIO LIU(PPOIi.

PEATMPVYIOIIUE BEIIECTBA [MPU3HAK PEAKIIMN
A) TpOnaHOBas KMCJIOTA U JIUTHH 1) pacTBOpeHHE OCaaKa
B) mpomnaHon-2 u Kanui 2) oOpa3oBaHHE ocajgKa
B) rHApOKCH] IMHKA U YKCYCHas KHCJIOTa 3) BUAMMBIE IPU3HAKU PEAKIIMU
I') OpomHast Boza U aleTHICH OTCYTCTBYIOT

4) BbIICIICHHUE ra3a
5) obeclBeUnBaHIEe PacTBOPa

3anumure B Ta0aHIly BIOpaHHBIC IIU(PHI ITOJI COOTBETCTBYIOIIMMHU OYKBaMHU.

A|B|B|T

OTBeT:
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YcTaHOBHTE COOTBETCTBHE MEXAY OONACThIO TIPIMEHEHHS W  BEHIECTBOM:
K KaXIOW IO3WIMH, O0003HaYeHHOW OYKBOH, IOAOEPHTE COOTBETCTBYIOILYIO
MO3UIIHI0, 0003HAYCHHYO LIU(POH.

OBJIACTB ITPUMEHEHMU BEHIECTBO
A) TpPOU3BOACTBO dTaHOJIA 1) amoMuHMH
Bb) nmpousBoACTBO CIUIABOB IS 2) unop
CaMOJIETOCTPOCHUS 3) cepa
B) npousBoACTBO pe3UHBI 4) sren

3amumuTe B TaOIHIYy BEIOpAHHBIC UQPHI ITOJ] COOTBETCTBYIONIMMH OYKBaMH.

A|B|B

OrTBerT:

nim

VYCraHOBHTE COOTBETCTBME MEXIY Ha3BaHHEM MOHOMepa U (QopMyJion
COOTBETCTBYIOIIETO €My TOJMMEpa: K KaXJI0H MO3MIMH, 0003HaUYEeHHOH OYKBOH,
oI0EPHUTE COOTBETCTBYIOIIYIO MO3HIINI0, 0003HAYCHHYIO T (POH.

HA3BAHUE MOHOMEPA DOPMVIJIA ITOJIMMEPA
A) 3TeH 1) (-CH,—CH(CHj)-),
B) mpomnex 2) (-CH>-CHy-),

3) (-CH~C(CH3)=CH-CHy-),
4) (-CH,-CH=CH-CH,-),

B) nuBHHUI

3anumuTe B TaOIUIy BEIOPaHHBIC UG PHI MO COOTBETCTBYIOLIMMH OYKBaMH.

A|b|B

OrtBeT:
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NJIn

VYcTaHOBUTE COOTBETCTBHE MEXAY aIapaToM XHMHAYECKOTrOo MpPOHM3BOACTBA
W TpoLeccoM, IPOTEKAIOIMeM B OSTOM ammapare: K KakXIOH IO3WIUH,
0003Ha4YeHHOW OYKBOW, MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIINIO, 0003HAYCHHYIO
nuGpoi.

AIIITIAPAT IMPOLECC
A) KOHTAKTHBIH anmapar 1) meperonka HeTu
B) pexTH(dHUKAIMOHHAs KOJIOHHA 2) mnorsouieHue okcuaa cepsi(VI)
B) mornoTuTenpHas 6alrHs 3) OKHCJICHHE CEPHUCTOrO raza

4) OYHCTKa CEPHHUCTOrO rasa

3anumure B Ta0nMIly BHIOpaHHBIC IIUQPHI 10T COOTBETCTBYIOIIMMHU OYKBaMHU.

A|b|B

OTBeT:

Omeemom k 3a0anuam 27-29 agnaemca wucno. 3anuuwiume 3mo 4ucio 6 none
omeema 6 mexkcme padomoul, cOONO0AA NPU IMOM YKA3AHHYIO CHIENEHb
mounocmu. 3amem nepenecume Imo uucio 6 bJIAHK OTBETOB N 1 cnpasa
om HOMEpA COOMEEMCMEYIOue20 3A0AHUA, HAYUHAA C NEPEOll KAemouKu.
Kaoxieovuit cumeon nuwiume 6 0moenvHOUl Klemouke 6 COOmGemcmeuu
¢ npugedénnvimu 6 Onanke oodpazuyamu. Eounuywvt uzmepenus gusuueckux
6eUYUN 6 O1AHKe Omeema yKazvléamsy He HYHCHO.

Ilpu nposedenuu pacuémog 0na 6cex 31eMEeHMO8, Kpome Xaopa, ucnonb3yime
3HAYEHUA OMHOCUMENbHBIX AMOMHBIX MACC, GLIPANCCHHDIE UCALIMU YUCIAMU
(A,(Cl) = 35,5).

Beruucnute Maccy HUTpara Kaimusl (B rpamMmax), KOTOPYIO CIEAyeT PacTBOPUTH
B 150,0 r pacTBOpa ¢ MaccoBoi nojei 3toii conu 10% as momydeHus: pacTBopa
¢ MaccoBoi gonei 12%. (3anuimuTe Yucio ¢ TOYHOCTBIO IO JIECITHIX. )

OrTBeT: T.
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Kakoii 00béM Bojopoma mnotrpedyercs s MOJHOTO THAPUPOBaHUS 5,6 1
npornera? OOBEMBI Ta30B H3MEPEHBI B OAWHAKOBBIX yCIOBHAX. (3alUIINTe 9UCIO
C TOYHOCTBIO JI0 JIECSTHIX.)

OrtBeT: I

NJIn

Boccranosnenne — oxcupa  kenesza(IIl) COOTBETCTBHUH

C TCPMOXUMHUYICCKUM YPABHECHUEM PCAKIINN
Fe,0ypy +3Hy ) = 2Fe ) +3H,0,,) —89,6 1Lk

npoTeKaeT B

BbIuucnuTe KOMUYECTBO TEIUIOTHI, KOTOPOE MOTJIOTHUIIOCH NMPU BOCCTaHOBJICHUHU
10 monb okcnpa xenesza(Ill). (3anummre 4UCIO C TOYHOCTHIO 10 LEIBIX.)

Ortger: kJ[x.

Beraucnure Maccy kuciaopona (B rpammax), HEOOXOIUMOTO il ITOJHOTO
ckuranus 6,72 n (H.y.) cepoBojoposaa. (3amMIIUTEe YHCIO C TOYHOCTHIO JI0
JIECSTHIX.)

OTBeT: T.

He 3a06yobme nepenecmu 6ce omeemwvl 6 OnaHK omeemos N 1
6 COOmMEemcmeul ¢ UHCIPYKYUell No 6bINOIHEHUI0 pabonbL.

Ilposepvme, umoodvl Kas)xcovlii omeem 0Obvlil 3aNUCAH 6 CIMPOKE C HOMEPOM
COOMEemcmeyule20 3a0aHUL.
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Yactsb 2

Ana  3anucu omeemoé Ha 3ad0anuna 30-35 ucnonvzyime BJIAHK
OTBETOB M 2. 3anuwmume cnauana nomep 3aoanusn (30, 31 u m.o.), a 3amem
€20 nodpoonoe pewrenue. Omeemol 3anucvléaiime YEMKoO U pazoopuugo.

s BeimonHenus 3ananuid 30, 31 ucnonb3yiTe ClENyIONUi epeueHb BEIIECTB:
nepMaHranat Kamws, rugpokcun xpoma(lll), xmop, cymepur amMMoHuS,
OpoMOBOZOpOA, THAPOKCHA Oapus. JIOMycTMMO WCHONB30BaHWE BOJHBIX
pacTBOPOB BEILIECCTB.

W3 mpeanoxeHHOro epedHs BRIOEpUTE BEIIeCTBA, B PE3yIbTaTe OKUCIHTEIBHO-
BOCCTAaHOBHUTEIIFHOM PEaKIMN MEXIy KOTOPHIMH 00pa3yloTcs COJb W KHCIOTA.
Brigenenue ocagka B X0J€ 3TOH peakuuu He Habmonaercs. B oTeeTe 3amumure
yYpaBHEHHE TOIBKO OJHOW M3 BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii ¢ ydJacTueM BBIOpaHHBIX BemiecTB. CocCTaBbTE 3JIEKTPOHHEIH OalaHC,
YKa)KUTE OKHUCIIUTENb U BOCCTAHOBUTEILD.

U3 npeuios)KeHHOTo MepevHsl BRIOEPUTE JIBa BEIECTBA, PU MPOTECKAHUH PEAKIIUU
HOHHOTO OOMEHa MEX/y KOTOPBIMHU BBIJCISETCS Ta3, a 00pa3oBaHHs OCajKa HE
MPOUCXOANT. 3alUIINTe MOJEKYSIPHOE, IIOJHOE M COKpalI€HHOE HWOHHOE
YPaBHEHUS PEaKIIMHU ¢ y4aCTHEM BBIOPAHHBIX BEIICCTB.

Hurpat xpoma(lll) mpoxammmn. OOpa3oBaBiieecs IpH 3TOM TBEPIOE BEIIECTBO
Harpeiad C XJI0paToM HaTpHs M TUAPOKcHAOM HaTpusa. OAHO M3 TONYydEeHHBIX
BEII[ECTB [IPOPEArupoBao C KOHIIEHTPHPOBAHHBEIM PAaCTBOPOM XJIOPOBOIOPOIHON
KHCIOTEL. OOpa3oBaBIIyIOCS TIPH 3TOM COJIb XPOMa BBIICINIIIN, PACTBOPHIH
B BOJE M IIONYyYEHHBI pacTBOp MNPWIMIM K pacTBOpy KapOoHaTa HaTpusl.
Hanmuminre ypaBHeHHs YE€THIPEX OMUCAHHBIX PEaKLUn.
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Hammmmure ypaBHEHHS peakiuif, ¢ IOMOINBI0 KOTOPBIX MOXKHO OCYIIECTBHTH
CJIEAYIOIUE [IPEBPALLCHUS:

H, (u36bITOK), Pt
B

TeKCaH —> X1 IIUKJIOTEKCaH —>

K,Cr,0,, H,S0,, ° 0

— X, > X3

IIpy HanucaHuM ypaBHEHMH peakIMi  yKa3bplBaliTe IPEUMYLIECTBEHHO
obpasyrolyecs: MPOAYKThI, UCHONB3yHTe CTPYKTYpHBIE (OPMYNbl OPraHUIEeCKHX
BELIECTB.

CmMmech nuHKA 1 KapOOHATa IIMHKA, B KOTOPOH COOTHOIICHUE YKCNIA aTOMOB I[HHKA
K YHCITy aTOMOB KHCJIOpOJa paBHO 5 : 6, pactBopmian B 500 T pa30aBiIeHHOTO
pacTBOpa cepHO# KHCIOTHL [Ipn 3TOM Bce HCXOIHBIC BEIECTBA IPOPEarHpOBaITH
MOJIHOCTBIO, W BbIIENWIOCh 22,4 11 cMecu ra3oB (H.y.). K 3rtomy pactBopy
no6asmmn 500 r 40%-HOro pacTBopa rIIpOKCHAA HATPHUs. Berauciure MaccoByio
JIONTIO Cynb(aTa HATPUS B KOHEYHOM pacTBOpE.

B oTBere 3amuiuTe ypaBHEHHUs peakiUil, KOTOpbIE YKa3aHbl B YCIOBHUHU 3aJayH,
U TIpUBEIUTE BCe HEOOXOIUMBIC BBIYMCICHHUS (yKa3blBaiiTe eJUHHIBI U3MEPEeHHs
HCKOMBIX (DH3WYECKUX BEIUYNH).

ITpu cropanuu 9,0 r oprannyeckoro BemecTBa A nomyuwiu 15,68 i yriekucioro
raza (H.y.) u 5,4 T BOJIBI.

MI3BECTHO, UTO BEIIECTBO A HE COIEPIKHT aTOMOB YIIIEPO/IA B Sp°-THOPH/IN3AIHH,
a TIPU ero OKHCIICHUU CEPHOKHUCIIBIM PAaCTBOPOM MEpMaHraHaTa Kaiusi oopasyeTcs
TOJIBKO OJTHO OPTraHUYeCKOe COeAMHEeHne — OCH30iHHass KUCIIOTA.

Ha ocHOBaHMYM MaHHBIX YCIIOBHUS 3a/1a4H:

1) npoBeauTe HEOOXOIMMBIC BBIYUCICHHS (YKa3bIBAWTE EIWHHIEI H3MEPEHUS
HWCKOMBIX (DU3MYECKUX BEJIIMYMH) W YCTAHOBUTE MOJIEKYISPHYIO (QOpMyity
BelecTBa A;

2) COCTaBbTE CTPYKTYpHYIO (GopMyiy BemecTBa A, KOTOpas OIHO3HAYHO
OTpaXkaeT MOPSAAOK CBSI3H aTOMOB B €I'0 MOJIEKYJIE;

3) HanUIIUTE YpaBHEHHWE OKHCIEHUs BEIIECTBA A pacTBOPOM IMepMaHraHaTa
KaJus B TPUCYTCTBHM CEPHOW KHUCIOTHI (MCIIONB3YyHTE CTPYKTYpHBbIE (HopMyIbl
OpPTraHMYECKHUX BEIICCTB).

IIposepome, umoobwvl Kax)cowvlii omeem Obll 3ANUCAH PAOOM C HOMEPOM
COOmMEemcmeyule20 3a0aHUsL.
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CucreMa OlleHUBAHUS YK3aMEeHAIIMOHHOI PadoThI 0 XUMHUHU
Yacrtp 1

3a mpaBUIBHBIA OTBET Ha Kaxzaoe u3 3amanmii 1-6, 10-15, 18-21, 26-29
craBurcs 1 Ga.

3amaHue CYMTAeTCS BBHIMOJHEHHBIM BEPHO, €CIH JK3aMEHYEeMBIH [l
MPAaBUWIIBHBIA OTBET B BHUJIE TOCIIEAOBATEILHOCTH NU(QP WM YKCIa C 33JaHHON
CTETIEHBIO TOYHOCTH.

Howmep 3ananus IIpaBuabHBINA OTBET
npumep 1 / nmpumep 2 / npumep 3
1 45
2 214
3 12
4 23
5 432
6 25
10 41
11 122
12 24
13 23
14 45
15 24
18 23
19 135
20 235
21 244
26 413/214/312
27 3,4
28 5,6 / 896
29 14,4
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3apmanus 7-9, 16-17, 22-25 cuuTaloTCs BBINOJIHEHHBIMH BEPHO, €CIU
MPaBUIILHO yKa3aHa I0CJIeI0BATEIbHOCTh UP.

3a mosHBIM MpaBUIBHBIA OTBET Ha 3amaHus 7-9, 16-17, 22-25 craBurcs
2 Gayra; ecnmy JOMyIIeHa oAHA ommOka — 1 Gamr, 3a HeBepHBIH OTBeT (Oosiee
OITHOM OINMUOKH) WK ero OTCYTCTBHE — 0 OaNIoB.

Howmep 3aganus IIpaBWILHBIN 0TBET
npumep 1 / mpumep 2
7 31/14
8 1311
9 2361
16 1252
17 1235
22 4412 /2442
23 1132
24 2122
25 4243 / 4415
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Yacts 2
Kpurtepun oneHuBaHus BHINOJTHEHUS 3a1aHUIA ¢ pa3BEPHYTHIM 0TBETOM

3a Beimonnenue 3aganuii 30, 31 craBurcsa ot 0 g0 2 O6amoB; 3aganus 35 —
ot 0 m0 3 Gaios; 3amanuii 32 u 34 — ot 0 1o 4 Oasios; 3amanus 33 — or 0 1o
5 0anos.

Ilpp Hanuuuu ypaBHEHMH XMMHYECKHX PpeaKuHii, OTpPa)KaloIHux
JONOJIHHTEIbHbIe/aTbTePHATHBHbIC XMMHYeCKHe npeBpanieHus,
He NPOTHBOpeYallue YCJIOBHAM 3aJaHUi, a TAaKiKe COOTBETCTBYIOIINX UM
pacuétroB (B 3amaHuax 34 u 35), 3kcnepT OLEHHMBAaeT MNPABHIBHOCTH
NPEACTABJIEHHOI0 JK3aMEHYeMbIM pelIeHHUs] B COOTBETCTBMHM CO ILUKAJIOM
U KPUTEPHUSIMH OLl¢eHUBAHMS.

Jna Bemonnaenus 3anaaui 30, 31 ucnonb3yiTe CleqyONUil IepeueHb BEelecTB:
nepManranat kaiws, rugpokcuny xpoma(lll), xmop, cymepuUT aMMoHUS,
OpoMoBOOpON, THUApPOKcHA Oapus. JIOMyCTMMO HCIOJIB30BAaHUE  BOJHBIX
pacTBOPOB BELIECTB.

VI3 npeuioxKeHHOro epevHs BHIOCPUTE BELIECTBA, B PE3yJIbTATe OKUCIHTEIBHO-
BOCCTaHOBHUTEIIBHOW PEaKIMUd MEKIy KOTOPHIMH O0OpPa3ylTCs COJb U KUCIOTA.
Brigenenne ocagka B X0Je 3TOHW peaknuu He HaOmomaercs. B oTBere 3ammmmre
YpaBHEHUE TOJILKO OJHON M3 BO3MOXKHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ yuactueM BbIOpaHHBIX BeriecTB. CocTaBbTe 3JIEKTPOHHBIH OajaHc,
YKQXKXHUTE OKHUCIUTENb 1 BOCCTAHOBUTEIIb.

CoaeprxaHue BEpHOI0 0TBeTa U YKa3aHHUS N0 OLeHUBAHUIO Banusl

(omyckaroTcsi HHbIe (QOPMYIMPOBKU OTBETA, HE MCKAXKAIOIIHE €r0 CMBICIIA)

Bapuant otBera:

(NH4),SO5 + Cl, + H,0 = (NH4),SO, + 2HC1
2| CL°+2¢&—2ClI
2|8%-26—8"

X1op B creneHn okucieHus 0 sBIsieTcs OKUCIUTEEM.
Cepa B cremeHH OKHCIeHHA +4 (WM CyIb(HUT aMMOHHS) SBISETCS
BOCCTaHOBHUTEIEM

OTBeT NpaBUIIbHBINA U MOJIHBII, CONEPKUT CIASAYIOIINE IIEMEHTHI: 2
* BBIOpaHbl BELIECTBAa, W  3allMCAaHO ypaBHEHHE OKHUCIUTEIbHO-
BOCCTAHOBUTENBHON PEaKInu;

* COCTaBJIEH OJIEKTPOHHBIA  OanmaHc, yKa3aHbl  OKUCIUTENb U
BOCCTaHOBUTED
IIpaBunpHO 3anucaH OJIMH AJIEMEHT OTBETA 1
Bce aiieMeHTHI 0TBETa 3aMCaHbl HEBEPHO 0
Maxcumanvrviil 6aun 2

IIpumeuanue. Ecam MonekyisipHOE YpaBHEHHE pEaKIUHM HE COOTBETCTBYET
YCIOBUIO 3aJlaHus WIM B HEM HEBEPHO ONPEJEICHbl IPOAYKTHl PEaKLHH,
TO 3JEKTPOHHEIHA OanaHc He oneHUBaeTcs (BoIcTaBsercs 0 6amios).
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VI3 npeyiosKeHHOT o MepeyHst BEIOSpHTE JIBa BELICCTBA, IIPH MPOTEKAHUH PEAKIHU
HOHHOTO OOMEHAa MEXAy KOTOPBIMH BBIACISIETCS ra3, a 00pa3oBaHHUs OCajaKa
HE MPOUCXOIWT. 3alUIIUTE MOJIEKYJSPHOE, ITOJHOE W COKpAIEHHOE HOHHOE
YPaBHEHUS PEaKIIMHU ¢ y4acTHEM BBIOPAHHBIX BELICCTB.

Couepmaﬂne BEPHOT0 O0TBETA U YKa3aHUs 10 OUCHUBAHUIO banabl

(nonyckaroTcsi uHble GOPMYJIMPOBKU OTBETA, HE MCKAXKAIOIIHE €ro CMBICIIA)

Bapuanr otsera:

(NH4)2803 +2HBr= 2NH4BI' + H2O + SOZ

2NH, +SO;* +2H" + 2Br =2NH," + 2Br + H,0 + SO,
SO +2H" =H,0 + SO,

OTBeT NpaBUIbHBIN U MOJIHBIH, COACPIKUT CIEAYIOIIUE IIEMEHTBL: 2

* BEIOpaHb! BEILECTBA, U 3allMCAaHO MOJIEKYJIIPHOE ypaBHEHUE PEAKLIUU
HOHHOTO 0OMEHa;

* 3aIIMCaHBbl IIOJIHOE U COKPAILEHHOE HOHHOE YPAaBHEHUS peaKui

IIpaBUIIbHO 3aMKCaH OJMH JEMEHT OTBETA 1
Bce a1eMeHTHI 0TBETa 3aIMCaHbl HEBEPHO 0
Maxcumanvuolil 6ann 2

Hurpat xpoma(Ill) nmpoxamumu. O6pa3oBaBiieecs IpH 3TOM TBEPIOE BEIIECTBO
Harpeiau ¢ XJIOpaTOM HaTpus U TMIPOKCHIOM HaTpus. OAHO U3 IOJIyYEHHBIX
BEILIECTB MIPOPEAarupoBano ¢ KOHIEHTPUPOBAHHBIM PACTBOPOM XJIOPOBOIOPOIHON
kucnoTel. OOpa3oBaBIIYIOCS TPH 3TOM COJNIb XPOMa BBLACNIIH, PAaCTBOPHIH
B BOJEC U IOIYYEHHBI pPAacTBOp HNPWIWIM K pPacTBOpPY KapOOHaTa HATpHs.
Hanummre ypaBHeHUs YeTBIPEX OMMCAHHBIX PEAKIHH.

Couepmaﬂue BEPHOI'0 OTBE€TA U YKa3aHUA 110 OLICHUBAHUIO baaabl

(momyckaroTcs MHbIe ()OPMYIIUPOBKU OTBETA, HE HCKAXKAIOLINE Er0 CMbICIIA)

BapI/IaHT OTBETAa:

1) 4Cr(NO;); —“— 2Cr,05 + 12NO, + 30,

2) Cr,0; + NaClOs + 4NaOH = 2Na,CrOy4 + 2H,0 + NaCl

3) 2Na,CrO, + 16HCl = 2CrCl; + 3Cl, + 4NaCl + 8H,0

4) 2CrCl; + 3Na,COs + 3H,0 = 2Cr(OH)s4 + 3C0,1 + 6NaCl

[IpaBuibHO 3anKCaHbl YETHIPE YPABHEHUS peakLui

IIpaBuibHO 3anKcaHbl TPH YpaBHEHUS peakuui

IIpaBmiibHO 3amucaHbl ABa YPaBHEHUS peaklui

HpaBI/IHBHO 3allMCaHO OJJHO YPaBHCHUEC PCAKIIUN

Bce niaeMeHTHI 0TBeTa 3aliCcaHbl HEBCPHO

N|O|—= (N[

Maxcumanvrwiii 6aun
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Hamummre ypaBHEHUS peakiyif, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
ClIeyIolMe IPEBPALLCHUSL:

H, (u30mbITOK), Pt
_—

TEeKCaH —> X1 IMUKJIOTEKCaH —>

K,Cr,0,, H,80,, 1° o

- X, > X3

Ilpu Hamucanuu ypaBHEHUH  peakuuid  yKa3blBaiTe MPEUMYIIECTBEHHO
o0pa3zyromnyecs: MPOIyKThI, HCIOIB3YHTE CTPYKTYPHBIE (hOPMYIIBI OpPraHUIECKUX
BEILIECTB.
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CmMech IMHKA U KapOOHATa IMHKA, B KOTOPOIl COOTHOILICHUE YKCIIa aTOMOB [[HKA

K YHCIy aTOMOB KHCJOpojaa paBHO 5 : 6, pactBopuau B 500 r pa3baBieHHOTO
pacTBOpa cepHOH KHCIOTHL. [Ipn 3TOM Bce HCXOAHBIE BEIIECTBA IPOPEarnpoBalIH
MOJTHOCTBIO, M BbIIAENWIOCh 22,4 11 cMecu ra3oB (H.y.). K artomy pactBopy
no6asum 500 T 40%-HOTO pacTBOpa rHAPOKCHIA HATpuUsl. Beraucnnure MaccoByio
JIONTIO cyb(haTa HATPUS B KOHEYHOM PacTBOpE.

B orBere 3ammmmTe ypaBHEHHS peakiuii, KOTOpPBIE YKa3aHBl B YCIOBUH 3aadH,
U TpUBEIUTE BCe HEOOXOAMMBIE BBHIUMCICHHUS (YKa3blBalTe €IMHULIBI U3MEPEHUS
HUCKOMBIX (PH3UUECKUX BEITHUYUMH).

Conepma}me BEPHOI0 0TBETA U YKa3aHUs 10 OUCHUBAHUIO banabl
(momyckaroTcsi HHbIe GOPMYIIMPOBKU OTBETA, HE HCKAXKAIOIIHE €ro CMbICIA)

Coz[ep)lca}me BE€PHOI'0 OTBE€TA U YKa3aHUA 10 OLICHUBAHUIO baaabl
(nomyckaroTcsi HHbIe GOPMYJIMPOBKHU OTBETA, HE MCKAXKAIOIHE €r0 CMBICIIA)

BapI/IaHT OTBECTA:

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

Pt, t°

3) +Cl —»

+HCl
@ (BO3MOJXKHA peaknusi OpOMHPOBAHUS)

H,0, t°
4) + KOH———>= +KCl
@ +K,Cr,0; + 4H,80, — 3 + Cry(SO4) + KpSO, + 7H,0

IIpaBunbHO 3aIMCaHbl IATh YPaBHEHUN peakuuil 5
ITpaBuiIbHO 3alMCaHbl YETHIPE YPAaBHEHUS peakuuit 4
IIpaBunbHO 3amucaHbl TPU YPaBHEHUS peakUuid 3
ITpaBuIbHO 3aIMCaHbl 1BA YPABHEHUS peaKkiui 2
ITpaBHIBHO 3aIIMCAHO OJHO YPaBHEHHE PeaKLUH 1
Bce aneMeHThl 0TBETA 3aUCaHbl HEBEPHO 0

Maxcumanvnulii 6an 5

Tpumeuanue. JIOITyCTAMO UCTIOIB30BAHUE CTPYKTYPHBIX (DOPMYJT PAa3HBIX BUIOB
(pa3BEpHYTOM, COKpalIEHHON, CKEJIETHOH), OJHO3HAYHO OTPAKAIOUIUX IOPIIOK
CBSI3M aTOMOB U B3aMMHOE€ PACIIOJIOKEHHE 3aMeCcTHTeNlell W (QYyHKIIMOHAIbHBIX
TPy B MOJIEKYJIE OPTaHMYECKOTO BELIECTBA.
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Bo3MosxHBII BapuaHT OTBETA:

3anucaHbl ypaBHEHUS peakluii:

[1] Zn + H,SO4 = ZnSO4 + H,

[2] ZHCO3 + HzSO4 = ZHSO4 + H20 + C02

[3] ZnSO4 + 4NaOH = Na,[Zn(OH),] + Na,SO4

PaccunTaHbl KOIMYECTBO BEILIECTBA PEAreHTOB M Macca NPOAYKTOB
peaxmuii:

n(cmecu razos) = 22,4 /22,4 = 1 monb

n(aToMoB Zn B cMecH) = | MOJIb

IlycTe B ucxoaHoit cmecu

n(Zn) = X MOJb

Torma

n(ZnCO;) = (1 — x) Monb

n(aromoB O B cmecu) = 3 - (1 — x) Moub
173(1-x)=5/6

n(Zn) =x = 0,6 Monb

n(ZnCO;) = 0,4 mMoub

m(Zn)=0,6 - 65=391
m(ZnCO;)=0,4-125=501

n(H,) = x = 0,6 Monb
n(CO,) = 0,4 Mo
m(Hy)=0,6-2=12r
m(COy)=0,4-44= 17,61

m(NaOH) =500 -0,4=200T
n(NaOH) = 200 / 40 = 5 monb
n(Na,SO,) = n(atomoB Zn B cMecH) = 1 MoJIb
m(Na,SO,)= 1-142=142r
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Brlunciiena MaccoBast OIS Cynb(aTa HaTpusi B pacTBOpE:
m(p-pa) =500+500 + 39+50- 1,2— 17,6 =10702
®(Na,S04) =142 /1070,2 = 0,133, uiu 13,3%

JemoncTpanuonuslil Bapuant EI'D 2021 r. XUMMA, 11 xnace.
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Conep:kanne BepHOTo OTBETa M YKa3aHMS 1O OIeHUBAHUIO
(ﬂOHyCKaI()TCS[ HWHBIC q)OpMyJ'IPIpOBKI/I OTBECTA, HC HCKAXXAKIHEC €ro CMI)ICJ'Ia)

Banabl

OTBeT NpaBUIBHBII U MOTHBIN, COAEPKHUT CIEAYIOLINE HIEMEHTHI: 4

e TPaBMIBHO 3alHCaHBl yPABHEHMS pPEaKIHil, COOTBETCTBYIOMINX
YCIIOBHIO 3a/IaHNS;

® TIPaBWIGHO TIPOM3BEIEHBI BEUHCICHHS, B KOTOPHIX HCIONB3YIOTCS
HeoOXxoauMble (HU3UYECKHE BEIWYMHBI, 3aJaHHBIE B YCIOBUH
3aaHAs;

® TPOIEMOHCTPHUPOBAHA JIOTHUECKH OOOCHOBaHHAS B3aMMOCBS3b
(GM3UYeCKNX BENMYMH, HA OCHOBAaHWM KOTOPOH IPOBOISATCS
pacy€Thl;

e B COOTBCICTBUH C YCIOBHEM 3aJaHHsA OIpeleleHa HCKOMas
(u3ndecKkast BeIMIIHA

[IpaBuiibHO 3amKcaHbl TPU 2JIEMEHTA OTBETA 3
[IpaBuiibHO 3amycaHbl ABa YIEMEHTa OTBETA 2
[IpaBuibHO 3anKcaH OAMH 3JEMEHT OTBETa 1
Bce a1eMeHTHI 0TBETa 3alIUCAHBI HEBEPHO 0

Maxcumanvroiil 6ain 4

Ipumeyanue. B cinydae, KorJa B OTBETE COJICPXKHUTCS OMMOKA B BBIYUCICHUSX,
KOTOpasi TpHBella K HEBEPHOMY OTBETY, OIICHKA 3a BBIMOJHEHHE 3aaHus
CHIKAETCS TOJIBKO Ha 1 Oait.

IIpu cropanuu 9,0 r opranuyeckoro Bemecrsa A noxydmnu 15,68 1 yriaekuciaoro
ra3a (H.y.) u 5,4 T BOJIBI.

VI3BECTHO, UTO BEWIECTBO A HE COIEPIKHT aTOMOB YITIEPOIA B Sp -THOPH/IH3ALINIH,
a TIpU er0 OKHMCIICHUU CEPHOKHUCIIBIM pacTBOPOM MEpMaHraHaTa Kajuusi oopasyercs
TOJIEKO OJTHO OPTaHWYECKOE COeTNHEHHE — OCH30MHAas KUCIOTa.

Ha ocHoBaHNU aHHBIX YCJIOBHUS 3a/1a4u:

1) npoBeauTe HEOOXOAMMBIE BBIUMCICHHS (YKa3bIBalTe €IWHHULIEI H3MEPEHUs
HCKOMBIX (DM3WYECKHX BEIWYMH) M YCTAaHOBHTE MOJEKYISIpHYIO (opmyiy
BeliecTna A;

2) coctaBpTe CTPYKTYpHYI (opmMyily BemiecTBa A, KOTopas OJHO3HAYHO
OTpakaeT IMOPSIOK CBSI3H aTOMOB B €T0 MOJIEKYJIE;

3) HaMIIUTE ypaBHEHHE OKWCICHHS BEIeCTBA A pPacTBOPOM IIepMaHTaHaTa
Kanusi B NPHUCYTCTBHH CEPHOW KHUCIOTHI (MCHONB3YHTE CTPYKTYPHBIC (GOPMYIIBI
OpraHUYECKUX BELICCTB).
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Bapuanr otsera:

IIpoBeneHsl BBIYMCICHHS, © HalJeHa MOJIEKyJspHas (opmyna
BeniecTBa A:

n(CO,) = 15,68 / 22,4 = 0,7 moxnw; n(C) = 0,7 Monb

n(H,0)=5,4/18 = 0,3 monb; n(H) = 0,6 monb
m(0)=9,0-0,7-12-0,6 - 1 = 0; BemmecTBO A HE COIEPKUT KUCTIOPOa
n(C):n(H)=0,7:0,6=14:12

MounekynspHas popmyna Bemiectsa A — C4Hjp

CocraBieHa CTpyKTypHas (opMyJia BemecTsa A:

QCH:CH@

Hamucano ypaBHeHHe OKHCIIEHHS BelecTBa A:

5 @wzw + 8KMnO, + 12H,50, — =
/O
. 1o®c{ + 8MNSO, + 4K,SO, + 12H,0
OH

OTBeT NpaBUILHBIN U MOTHBIH, COACPIKUT CIEAYIOIINE STEMEHTHI:

¢ IPaBHIBHO MPOW3BEICHBI  BBIUMCICHUS, HEOOXOAWMBIC IS
YCTAQHOBJIEHUS] MOJIEKYJISIPHOW (OpPMyJBl BeLIeCTBA, M 3alucaHa
MOJIeKyJIsIpHas (opMyiia BEIEeCTBa;

® 3amucaHa CTPYKTypHas (opMyJia OPraHWYEeCKOro BEIIECTBa, KOTOpas
OTpa’kaeT MOPSIOK CBSI3M U B3aMMHOE PACIOJIOKEHHUE 3aMeCTUTEIeH
1 QYHKIHOHAJBHBIX TPYII B MOJIEKYJIE B COOTBETCTBUH C YCIOBHEM
3a/laHus;

® C HCHOJIB30BAaHUEM CTPYKTYPHOH (pOPMYIIBI OPraHUUECKOTO BEIIECTBA
3allUCAHO YpaBHEHUE peaKlUM, Ha KOTOpYI JaéTcsd yKa3zaHHE
B YCJIOBUM 3aJaHUs

HpaBI/IJH)HO 3allMCaHbl JBa 5JICMCHTA OTBECTA

HpaBI/IJ'lI)HO 3alliMcCaH OJMH 3JICMCHT OTBCTaA

Bce saeMeHTHBI 0TBETa 3alMCaHbl HCBEPHO

Maxcumanvrviil 6aun

WO |—N
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B coorserctBum ¢ [lopsaxoM HpoBeAeHUs TOCYAApCTBEHHOW HTOTOBOW
aTTecTany 1Mo o0pa3oBaTEIbHBIM MPOrPaMMaM CPEIHEro OO0IEro o0pa3oBaHUS
(mpuka3 Munnpocsemienuss Poccun u Pocobpramzopa ot 07.11.2018
Ne 190/1512, 3apeructpupoBan MuntoctoM Poccnu 10.12.2018 Ne 52952)

«82. <...> Ilo pesyiabTataM I€pBOil M BTOPOH NPOBEPOK HKCIEPTHI
HE3aBHCHUMO JPYT OT Ipyra BBICTABISIOT Oajuibl 3a KaXIbIH OTBET Ha 3aJaHus
9K3aMeHaIoHHo! paboTs! EI'D ¢ pa3BépHYyTEIM OTBETOM. <...>

B ciygae cymecTBEHHOTO PacXOXICHHS B OaylaX, BHICTABICHHBIX JBYMS
9KCIEepPTaMH, Ha3HadaeTcs TpeTbsl npoBepka. CyIIECTBEHHOE pPACX0XKICHUE
B Oamiax oOmpeaeneHo B KpPUTEPHSIX OLEHUBAHHA IO COOTBETCTBYIOLIEMY
yaeOHOMY TIPEIMETY.

OKCIepTy, OCYHIECTBISIONIEMY TpPETBIO IIPOBEPKY, MPEIOCTABIACTCS
nHpopmMarmst o Oamgax, BBICTABICHHBIX OJKCIEPTAMH, paHee IMPOBEPSBIINMHU
9K3aMEHAIMOHHYIO paboTy».

CyIlleCTBEHHBIM CYUTAETCSI PAacXOXKICHUWE B 2 WK Ooyiee Oaiuia MexIy
OanynamM, BBICTABJIEHHBIMHM SKCIEpTaMU 3a BBIIOJHEHHE JI0O0ro M3 3afaHuil
30-35. Tperuii >KCHepT MPOBEPSiET TOJBKO T€ OTBETHl HAa 3aJlaHusl, KOTOpbIE
BBI3BANIN CTOJIb CYIIIECTBEHHOE PACXOXKICHHE.
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