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Enunblii rocygapcrBenHslii 3x3amed no XUMHUU

IosicHeHUsI K 1€MOHCTPALHMOHHOMY BAPHAHTY KOHTPOJIBHBIX
H3MePHTEIbHbIX MATEPUAJIOB €JUHOI0 IrOCYIAPCTBEHHOI0 IK3aMeHa
2023 roga mo XUMHHA

IIpu o3HaKOMJIEHMM C [E€MOHCTPALIMOHHBIM BapHaHTOM KOHTPOJIBHBIX
nu3MeputenbHbIx Marepuanos (KMM) eanHoro rocyaapcrseHHoro sxk3amena (EI'D)
2023 r. cnegyer uMETb B BHUIY, 4YTO 3aJaHus, BKIIOYEHHBIE B HETO,
HE OTPaXalOT BCEX DJIEMEHTOB COAEPXKAHUs, KOTOpble OyOyT NPOBEPSTHCS
¢ momompio BapuantoB KM B 2023 1. [lomHeli mepedeHb DIEMEHTOB
COZIEPXKAHUsI, KOTOPbIE MOTYT KOHTPOJIUPOBATbCS HAa €AMHOM TOCYIapCTBEHHOM
sk3aMeHe 2023 r., mnpuBenéH B KOAUPHKATOPE DIEMEHTOB  COJEPKAHUS
u TpeOOBaHMIH K YPOBHIO IOATOTOBKM BBIYCKHHKOB 00pa30BaTENbHBIX
opraHuzalMii Al TNPOBEJEHUS EIMHOIO TOCYAapCTBEHHOro 3k3ameHa 2023 r.
10 XHUMHUH.

B nemMoHCTPaUMOHHOM BapHaHTe MPEACTABJIEHbI KOHKPETHbIE MPHMEpPbI
3aJaHuii, He HCYepNbIBAIOIIME BCEro MHOroo0pasusi  BO3MOKHBIX
¢opmyaHpoBOK 3aiaHMIl HA KaKA0HM NMO3MUIMH BAapHAHTA JK3aMeHALMOHHOM
padoThlI.

HasnaueHne IeMOHCTPaMOHHOTO BapHaHTa 3aKJIIOYAETCSI B TOM, YTOOBI
JaTh BO3MOXXHOCTh JrOOOMY ydacTHHKY EI'D W mmpokoid oOIIecTBEHHOCTH
COCTaBHUThH MpeACTaBIeHUE O CTpykType Oynmymmx KHWM, xonmuuectBe 3alaHM,
00 ux GopMe 1 ypOBHE CII0KHOCTH.

B nemMoHCTpanHMOHHOM BapHAaHTE NMPEACTABIEHO MO HECKOJbKO NPUMEPOB
3alaHuii Ha HEKOoTOpbIe MO3UIUHU K3aMeHAIMOHHOM padoThI.
B peanbHbIX BapuMaHTaxX J3K3aMEHANHMOHHOH PadOTHI HA KANKAYI0 MO3HIMIO
Oy/eT MpeJI0KeHO0 TOJIbKO OTHO 3a/JaHMue.

[IpuBeaEHHBIE KPUTEPUH OLICHKH BBIMOJHEHUS 3aJaHU C pa3BEPHYTHIM
OTBETOM, BKIJIFOYEHHBIC B 3TOT BAapHAHT, MAIOT MPEACTABJICHHE O TPEOOBAHHSIX
K MOJTHOTE U [IPABUIIBHOCTH 3aIMCH Pa3BEPHYTOrO OTBETA.

OTH CBelleHHs MO3BOJIAT BHIMTYCKHUKAaM BBIPA0OTATh CTPATETHIO MOATOTOBKU
kK EI'D B 2023 1.

© 2023 DenepanbHast ciyxba o Haa30py B cdepe 00pa3oBaHUs U HAYKU




PACTBOPUMOCTH KUCJOT, COJIEM 1 OCHOBAHUM B BOJE

m
s

C
;

P
p

=z
[
+

NHs* | Ba** | Ca? | Mg?

Srz*

APt

cr3*

Fe?*

Fed*

Mn?*

Zn%

>
‘Q+

Hg**

Pb?*

Sn?*

Cu*

OH-

F-

Cl-

Br-

o L=
S s fa=l ==l K<

oo |T|=

a-l kel - A Kl fas!

BN la-l ka2 fan] fus!

BCH el sl fanll fanl

s

HS-

-~

S0:

HSO3-

SN lani ECH o] fasl Kl la-R

S04+

anf R anll o= an] la-Ria-l R lanl K<

HSO4

.QP‘U.Q.Q.QEZP‘UP‘GPUE

NOs3-

NO2-

(oo |(T|T|(T|(T|(T|(T|T|(T|T|T

PO43-

HPO4?-

el j==] ESl la=R ==t f=o] BN Jan] BX] fun) jand g g Jun] Jum

H2PO4~

ECH BCH Ranll BECH Lo ol BSCH s ol BSCH BCH BCR

COs*-

HCOs-

ECNECH BOY BCN fanfl BON s o B BN s o Bl BCY BOR SO [

-~

BCY ECE BCY Ranll Ranfl BN

CH3COO~

Si0s?-

MnO4~

Cr20:%

CrO4%-

ClOs-

a~Alia-Alis-Aia-Aia-A iavA s ia-A iavA -] iav] iavA sl iav] i iav] oA iav] iav] -] iav] -] favh iav]

a-Alis-Ais-Aia-Aia-A s ia-A ia-A ia-A ia-] ia-] iaA s iav] i iAo iav] iav] i il -] lavh iav]

a"A R IECE lavAIECE N

BCY ECH BCY PCR Ranfl e o2l o w2l Ranll o B Ranll Runfl ECH o o SO o o} BCH Ranfl BCR Ranll o o Bl o o B o oA fanfl fas!

ECH fanll e o ESCH B |

ClO4

(|9 |Y|Y|Z|Z|v|T|e|e|T|o|T|T|T ||| ||T|T|T]|T

a-l Racl e~ - A vl fand lac N Ea-A oA e -B BCH fanll Eacl o R o vl e B B e A e R el e e A e A Kl e -

P

P

sl - R lanl Kl Ra-R fanfl la-l B lanll ool anfl Hand KR e - BSCR lanll Il anll Lo B I
e R - oA el Rand vl EcR fasf - fanll ol Bl e B BCE K -] fosll -2 W
el e N AR LR ol -l oA lenl L R K ool L A I A R R B R K A

a=Bia-Aia-liavAia-l BN ig-l iavRiacl iav-Aia-R N

-2 is-R el fanl avl Nanll I ol la B Ranfl ool fanl lanf Ko - e A N

P

a-] s~} BCH BCH BCR BCH B OB G BRCN SCH RCR anll BRCH e o BSCH e Bl RGN Y

P

P

S 1 G T =1 BT B =l A BT il vl Res ==l B B N BT R B BN BT Hesi T e A e R e

,_U,.Um,\3;.gm»-v.Qmw.om-gw-cw-cz-cm*dwwwm

2=l ol funll faull R BCH oo} BCH Faull L B BCH ool Kl I~ 1 ECR Kl BCY Ranll BRCH fa s fasfl fasd laoll LA I

a=l la= Junll fanll ECH BICH Lo o | ECH fanfl BCH BOH Jandl BCH R o B ERCH I

e -E lesl K Y Ranl o-l e-R sl

BCN IO fanll BN BCY BOY I

a= la-ll lanll o} SCH BCH B JN SCH R nfl BCH BCR fanll BCH o o8 BSCH B ol BCH SR BCN R nfl BCR Ko o R e B K o Bl flan

«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




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
6355 CU | e539ZN | 69,72Ga | 7250 Ge | 7492 AS | 7896 8e | 7990 Br Kr 83,80
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
a Py6nanii CTpoHUMI NTTpun LinpkoHuii Hunobun MonunbaeH TexHeuunw PyTtenun Pogwii Mannagun
47 48 49 50 51 52 53 54
107,87 Ag | 11241 Cd | 11482In | 11860SN | 121,758b | 12760 T€ | 126901 Xe 131,29
bl Cepebpo Kagmun Wnguin Onoso Cypbma Tennyp Won 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
Lleaun Bapun JlanTaH "acpHnin TaHTan Bonbgpam Penuni Ocmuii Vpuann IENZE]
79 80 81 82 83 84 85 86
196,97 AU | 20059 Hg | 20438 Tl | 2072 Pb | 20898 Bi | 209 PO | (2101 At RN 1222
3onoTo P1yTb Tannun CBuHel Bucmyt MonoHwii Actar PapoH
87 88 89 104 105 106 107 108 109 110
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
90 91 92 93 94 95 96 97 98 99 100 101 102 103
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
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JleMOHCTpanMOHHBII BApHAHT
KOHTPOJIBHBIX H3MePUTEJbHBIX MATEPUAJIOB
1Jis1 npoBenienus B 2023 roay eIMHOro rocyiapcTBeHHOro IK3aMeHa
no XUMHUHN

HNHcTpykuus no BHINOJTHEHHIO PadoThI

DK3aMeHallMOHHas paboTa COCTOUT M3 JIBYX 4acTel, BKIIIOYAIOIIUX B ceOs
34 3amanmsa. Yacte 1 comepkut 28 3amaHmii ¢ KpaTKUM OTBETOM, 4acTh 2
COIEepPKUT 6 3a1aHUN C Pa3BEPHYTHIM OTBETOM.

Ha BbInonHeHHe 5K3aMEHAllMOHHON PabOThHI 10 XUMHH OTBOAUTCA 3,5 yaca
(210 mMuHyT).

OTBeTOM K 3aJIaHMSM YacTH | SBISETCS IOCIENOBATENLHOCTh LHUGBP WA
yucio. OTBeT 3amuuIMTe 10 TPUBENEHHBIM HIKEe o0pasliaM B TOJ€ OTBETa
B Tekcrte paboThl, a 3areM TNepeHecuTe B  OmaHK oTBEeTOB  Ne 1.
IMocnenoBaTenbHOCTh UM B 3aaHusIx 1-25 3amumure 0e3 mpoOeoB, 3aIsThIX
U JPYTUX JONOJTHUTEIBHBIX CUMBOJIOB.

Otser: | 3|H 35

XY
Orser: 4|2 H 2
OtBeT: 34 3 / L|

OtBethl K 3amaHusaM 29-34 BKIIOYAIOT B ce0sl MOAPOOHOE ONKCAaHHUE BCETO
X0Jla BBITIOJHEHHs 3aiaHus. B Omanke oTBeToB Ne 2 yKakuTe HOMEp 3alaHus
U 3aIUIINUTE €T0 IOJIHOE PELICHHE.

Bce Onmamku EI'D  3anonmHsiorcss SApKUMHM — U€pHBIMH  YEPHUIAMH.
JlomyckaeTcs UCTIOIb30BAHUE T'eNIeBON MM KaWUIAPHOHN PYUKH.

ITpu BBINONHEHUM 3aJlaHUN MOXKHO IIOJIb30BAaThCS UEPHOBUKOM. 3amucH
B YePHOBHKE, 2 TAK:Ke B TEKCTE KOHTPOJIbHBIX H3MEPHTEIbHBIX MATEPHAJIOB
He YYUTBHIBAIOTCS NPU OLlEHUBAHUU PaGOTHI.

IMpu BomonHeHun paboThl ucHons3yite Ilepuomuueckyro cuctemy
xuMudeckux 3iemeHtoB JI.M. MeHaeneeBa, TaOauily pacTBOPUMOCTH COJICH,
KHUCJIOT U OCHOBaHMH B BOJE, 3JEKTPOXMMHUYECKUI psii HANpPSDKCHUH METalIoB.
OTH CONPOBOJUTENBHBIE MATEPUAIIBI IPUIATAIOTCS K TEKCTY PaOOTHL

JL71s1 BBIYMCIICHUH NCTIOIB3yHTE HEMPOTrpaMMHPYEMBI KalbKYJISATOP.

Bannel, momydyenHsle BaMu 3a BBIIOJNHEHHbBIE 33aHUS, CYMMHPYIOTCS.
ITocTapaiiTech BBINOIHUTHL KaK MOXHO OOJjblle 3afaHUil U HaOpaTh HauOomblIee
KOJIMYECTBO OaJlIOB.

IMocne 3aBepiieHnst pabOTHl MPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3aJaHHE
B Onankax oTBeToB Ne 1 1 Ne 2 ObLI 3alMCaH MOJ| IPAaBUIILHBIM HOMEPOM.

Kenaem ycnexa!

© 2023 DenepanbHast ciyx6a o Haa30py B cdepe 00pa3oBaHUs U HAYKU
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Yacrn 1

Omeemom K 3ad0anuam 1-25 aensemcsa nocnedosamensvnocms yugp. Omeem
3anumume 6 nole omeema 6 MmeKcme padomvl, a 3amem HnepeHecume
¢ BJIAHK OTBETOB M 1 cnpasa om HOmMepa coomeenmcmeyouezo 3a0anus,
Hauunas c nepeoit knemouku. Ilocnedoosamenvnocmev yugp 3anucvieaiime e3
npooenos, 3anamulx u_Opy2ux 0ONOJIHUMENbHBIX cuME0106. Kaxcovlit cumeon
nuwiume 6 0mMOenbHOI KIenmouKe 6 COOMEEMCcmeUn ¢ nNPUBeOéHHvIMU 8 DIaHKe
oopazuamu. Ilugppvr 6 omeemax na 3aoanun 7, 8, 10, 14, 15, 19, 20, 22, 23, 24,
25 mozym nosmopamaucs.

Jis BeImosiHeHMs 3agaHuil 1-3 ucnonb3yiiTe cleayromui psji XMMHYECKUX
JJIEMEHTOB:
1)Cs 2)C 3)0 4) Cr 5)N

OtBeToM B 3aiaHusX 1—3 sABJISETCS MOCIEN0BATEIbHOCTh HU(P, TTOA KOTOPBIMU
YKa3aHbl XUMHYECKHE 3JIEMEHTHI B IAHHOM PsAYy.

Omnpenenure, aToMbl KAaKUX M3 YKa3aHHBIX B DAy 3JIEMEHTOB B OCHOBHOM
COCTOSTHMM MMEIOT OJJMHAKOBOE YHCIIO HECTIAPEHHBIX DJIEKTPOHOB.
3anummTe HoMepa BEIOPAHHBIX JJIEMEHTOB.

OrBerT:

W3 yka3aHHBIX B PSILY XUMHIECKHUX 3JIEMEHTOB BHIOEPUTE TPH p-3JIEMEHTA.
PacronoxuTe BHIOpaHHBIC 3JEMCHTHI B TOPSAKE YMEHBIICHHS WX ATOMHOIO
paanyca.

3anuinrTe HoMepa BHIOPAHHBIX JJIEMEHTOB B HYXHOM MOCIIEI0BATEILHOCTH.

OrBer:

W3 yncna yka3zaHHBIX B psiIy 3JIEMEHTOB BHIOCPHUTE JIBA DJIEMEHTA, KOTOPBIC UMEIOT
OIMHAKOBYI0 PA3HOCTh MEXIY 3HAYEHUSIMHM MX BBICHIEH W HU3LIEH CcTereHeH
OKHCIICHHSI.

3anumuTe HoMepa BHIOPAHHBIX JJIEMEHTOB.

OrBerT:

© 2023 DenepanbHast ciyxba o Haa30py B cdepe 00pa3oBaHUs U HAYKU
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W3 npeioskeHHOTo nepevHs BbIOepuTe Ba BELIECTBA MOJIEKYJIIPHOTO CTPOEHUS
C KOBJIEHTHOM HOJISIPHOM CBS3BIO.

1) NaxSOs
2) HCOOH
3) CHs

4) CaO

5) Ch

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OTBeT:

Cpemyt  TpemloXeHHBIX  (OpMyJI/Ha3BaHWI  BEHIECTB,  PACHOJIOKEHHBIX
B MPOHYMEPOBAHHBIX siueikaX, BeIOepHuTe (GopMyJIbl/Ha3BaHUA: A) JBYXOCHOBHOM
KUCNOTHI, B) cpenneit conu; B) amporepHoro ruapokcua.

1 2 3
NaH>PO4 Zn(OH). HNO:
4 5 6
H2SO0; hochun ZnO
7 8 9
LIUHK aMMHaydHas CenTpa Fe(OH):

3anumuTe B TAaONMIy HOMepa S4eeK, B KOTOPBIX DACIIOJIOXEHBI BBIOpaHHbBIE
BEIIECTBA, 0] COOTBETCTBYIOIIUMH OyKBaMHU.

A|b|B

OrBerT:

© 2023 DenepanbHast ciyx6a o Haa30py B cdepe 00pa3oBaHUs U HAYKU
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B oaHy u3 mpoOHpOK C 0CaJKoOM THIPOKCHAA ATIOMHHUS 100aBUIM CHUJIBHYIO
kucinotry X, a B JpYyrylo — pacTBop Bemlectsa Y. B pesynbrate B Kakaod U3
HNpoOMpPOK HAOMIOmAM PacTBOPEHHME oOcafgka. I3 TPemoKeHHOTO IepedHs
BbIOEpUTE BelecTBa X U Y, KOTOpPbIE MOTI'YT BCTYNAaTh B ONUCAHHbIE PEAKLIUL.

1) OGpoMOBOIOPOIHAS KHCIOTA
2) runpocynibdua HATpUs

3) cepoBOAOpOAHAs KHCIOTA
4) ruApOKCU Kanus

5) rumpaTt amMmMHuaka

3anumuTe B TaONMIly HOMEpa BBIOPAHHBIX BEILIECTB I10JI COOTBETCTBYIOIIUMHU
OyKBamH.

XY

OrBer:

VCTaHOBHTE COOTBETCTBHE MEXKIY BEIICCTBOM W PEArcHTaMH, C KaXKIbIM W3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aMMOJCHCTBOBATh: K KaXIOH MO3UIMH,
0003HaYeHHOW OYKBOM, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HIINI0, 0003HAYCHHYIO
UPPOH.

BEIIECTBO PEATEHTBI
A) S 1) AgNOs, NasPO4, Clz
B) SO; 2) BaO, H>O, KOH
B) Zn(OH)» 3) Ha, Cl, O2
I') ZnBr: (p-p) 4) HBr, LiOH, CH3:COOH (p-p)

5) Hs3PO4(p-p), BaClz, CuO

3anumuTe B TaOIUIy BEIOpaHHBIE HU(PHI 10]] COOTBETCTBYIOIMMU OYKBaMU.

A|/B|B|T

OrtBerT:

© 2023 DenepanbHast ciyxba o Haa30py B cdepe 00pa3oBaHUs U HAYKU
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YcraHoBUTE COOTBETCTBHE MCEXKAY MCXOAHBIMU BCUIECTBAMU, BCTYIAOIIUMU
B PEaKIMIO, U MPOIYKTAMH 3TOW PEaKIMHU: K KaXKIOW MO3MINH, 0003HAUCHHOM
OyKBO#, HOJAOEPHUTE COOTBETCTBYIOLIYIO MO3UIIHIO, 0003HAUYCHHYIO HU(PPOH.

NCXOJHBIE BEIIECTBA IMTPOAYKTHI PEAKIIMI

A) Mg u H2SO4 (xoH11.) 1) MgSO4u H20
b) MgO u H2SOq4 2) MgO, SOz u H.0O
B) S u H2SO4 (koHIr.) 3) H.S u H,O
I') H2S u O (u36.) 4) SO2u H20

5) MgSOs4, H2S n H.O

6) SO; u O
3anuiuTe B TAOJIUILY BHIOPaHHBIC IIU(PHI M0/ COOTBETCTBYOIIUMU OYKBAMH.

A|B|B|T
Ortser:
3anmana crieayromas cxema MpeBpalieHnid BEIIeCTB:
X —5 5 FeCly ——> FeCl,

Ormpepienure, KaKue U3 YKa3aHHBIX BELICCTB SBIIIOTCS BelecTBaMu X u Y.
1) HCI
2) CuCl,
3)KI
4) Cly
5) Agl

3anumuTe B TAONMIly HOMEpa BBIOPAHHBIX BEIIECTB MOJ COOTBETCTBYHOUIMMH
OykBaMHu.

XY

OrTBerT:

© 2023 DenepanbHast ciyx6a o Haa30py B cdepe 00pa3oBaHUs U HAYKU
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YcTaHOBHTE COOTBETCTBHE MeEXTy (OpMYJIONH BeliecTBa M KJIaCCOM/TPYIION
OpPraHUYECKUX COCAMHEHHH, K KOTOPOMY(-OH) STO BEIIECTBO MPUHAIICKHUT:
K KaXA0i mno3unuu, o0003HaueHHOH OykBOH, momdepuTe COOTBETCTBYIOILYIO
MO3HLINI0, 0003HAYCHHYIO IUPPOH.

®OPMVIJIA BEHIECTBA KIIACC/TPYIIITIA OPTAHUYECKUX
COEJIMHEHU
H 1) numenTumbl
N
A) Q 2) aMHUHBI
3) aMHHOKHCIOTHI
0 4) KapOOHOBBIC KHCIOTHI
B) Hz?—CHz—CHz—g\
NH, OH

Il Il
B) HC—C—NH—CH;—C_
NH, OH

3anuimuTe B TAOJIHUILY BRIOpaHHBIC IIU(PHI MO COOTBETCTBYIOIUMH OYKBAMH.

A|b|B

OrBerT:

W3 mpennokeHHOro mepedHsl BbIOEpHTE [Ba BEIIECTBA, KOTOPHIE SBISIOTCS
CTPYKTYpPHBIMHU H30MepaMu OyTeHa-1.

1) Oyran

2) uukiIo0yTaH
3) OyrtuH-2

4) Oyraauen-1,3
5) MeTuIponeH

3anummTe HoMepa BHIOPAHHBIX OTBETOB.

OrBer:
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M3 npennoeHHOro mepedHs BbIOEpHTE BCe BEIECTBA, NPHU B3aHMMOJCHCTBUU
KOTOPBIX C PAacTBOPOM IIepMaHraHaTa Kanusi B KHCIIOH cpene oOpasyercs
KapOOHOBasE KUCIIOTA.

1) rekcen-1
2) OeH301
3) merundeH3on

4) MEeTHIITUIIOBBIN 3huUp
5) YKCYCHBIH aiabaerus

3anummTe HoMepa BHIOPaHHBIX OTBETOB.

OrtBerT:

4] MPEIIOKECHHOTO NEpEeYHs BI)I6epI/ITe JABa BCIICCTBA, C KOTOPLIMU pearupyer
MCTHJIAMHH.

1) mpoman

2) XxJopMeTaH

3) Bomopon

4) TUAPOKCUA HATPHS
5) consHas KACIOTa

3anummTe HOMEpa BI>I6paHHI)IX OTBCTOB.

OTBeT:

VYcTaHOBUTE COOTBETCTBHE MEXKAY CXEMOW peakUuM ¢  BelecTBOM KX,
MPUHUMAIOIIMM B HEHW ydYacTHe: K KaXIOW MO3WIMH, 0003HAaYeHHOU OYKBOW,
noAOGEpUTE COOTBETCTBYIOLIYIO IO3UIHI0, 0003HAUEHHYIO LU PO

CXEMA PEAKIIMN BEIIECTBO X
A) CH3;CHCICH:CI1 + X — CH3CH=CH> 1) Mg
b) CH3;CH:CH:Cl + X — CH3;CH=CH» 2) NaOH (coupr.)
B) CH;CH:Cl + X — CH3CH>CH>CH3 3) NaOH (BoaH.)
I'' CH;CHCICH:CI + X — CH3C=CH 4) Cu(OH)»
5) Na
6) Cu
3anuiuTe B TaOJIUILy BRIOPAHHBIC HIU(PHI 101 COOTBETCTBYOIUMHU OYKBAMH.
A|b|B|T

OrBerT:
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VYcraHnoBute COOTBETCTBUE MEKITY pearupyroumumMu BEIllECTBAMHU
U yTIIEPOICOICPIKAIINM MPOLYKTOM, KOTOPBIil 00pa3yeTcsi mpH B3anMOICHCTBHU
9TUX BEIIECTB: K KaXAOW TMO3WIMH, O00O3HAUYeHHOW OyKBO#, moAOEepHUTE
COOTBETCTBYIOIIYIO [TO3UIINI0, 0003HAYCHHYIO IIU(PPOH.

PEATVPYIOIIME BEIIECTBA MPOAYKT
B3AVMOJIEMCTBUA
A) yKcycHas KMCJIOTa U CyJIb(pu HaTpus 1) TpONHOHAT HATPHS
b) MypaBbuHAs KHCJIOTa U THAPOKCHU] HATPHS 2) OSTHAT HATpHSA

B) wmypaBbunsIif anpaerun u ruapoxcun meau(1l)
(Ipu HarpeBaHUM)
I') sTanoxn u HaTpuit

3) dopmuar meau(ll)
4) ¢opmuar HaTpus
5) anerar HaTpus

6) YIJIEKHCIIbIi ra3
3anuiuTe B TAOJIHUILY BHIOPaHHBIC IIU(PHI 101 COOTBETCTBYOIUMH OYKBAMH.

A|/B|B|T

OTBeT:

3amaHa cxema MpeBpaleHHH BEeUIECTB:

CH3-CH»-OH — X — CH3-CH,-CH,-CHj3 AlICL,, ¢ v

OHpe,HeJII/ITe, KaKHne€ U3 YKa3aHHBIX BCIICCTB SABJISIOTCS BEIICCTBAMU XuY.

1) 2-xnopOyTtan
2) 9TaHajlb

3) OSTUIICH

4) MeTHIIpOonaH
5) OpomdTaH

3anumuTe B TaONWIly HOMEpa BBIOPAHHBIX BELIECTB I10JI COOTBETCTBYIOIIUMHU
OyKBamH.

XY

OrBerT:
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1% 3 OpEAJIOKEHHOI0 MNEPCUHA BI)I6€pI/IT6 BC€ pCaKIUH, KOTOPBIC SBIIAIOTCA
OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIMU.

1) B3ammMopeiicTBue cymb(uaa Kaams ¢ IepMaHTaHATOM KalTHs

2) B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHON CEPHOIl KUCIIOTHI € XJIOPUIOM HATpUs
3) B3aUMOJEHCTBUE IPU HArPEBAHUM XJIOPUIa AMMOHUS U HUTPUTA HATPUS

4) B3auMojeHcTBHE IIPU HAIPEBAaHUU OKCUJA KPEMHUS ¢ KapOOHATOM HATpUs
5) B3auMoAEHCTBHE HOLOBOJOPOIHON KUCIOTHI ¢ TUXPOMATOM HATPUs

3anummTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBerT:

14 3 OPpEMIOKEHHOI'O MEPECUYHA BI)I6epI/IT6 BC€ pCaKIru, IJIA KOTOPBIX YBECIINYCHHUEC
JaBJICHUS HE IPUBOAMT K YBCIIMUCHUIO CKOPOCTH PCAKIINU.

1) 2P+ 5Clyy = 2PCls

2) Fe + CuSO4gpp) = FeSO4 + Cu

3) Ca+2H;0¢ = Ca(OH); + H;

4) Fe203 + Hayy = 2FeO + H20

5) 2KOHp-p) + H2SOs¢p-p) = K2SO4 + 2H,0

3anummTe HoMepa BHIOPaHHBIX OTBETOB.

OrBerT:

YcraHOBHTE COOTBETCTBHE MEXAY YPAaBHEHHEM DPEaKkIUH M CBOWCTBOM DIIEMEHTA
a30Ta, KOTOPOE OH TPOSBIIAET B 3TON PEaKIUK: K KOKIOH MO3UIINH, 0003HAYCHHO
OyKBOIi, TOA0EPUTE COOTBETCTBYIOILYIO MO3UIINIO, 0003HAYCHHYIO ITUPPOH.
YPABHEHUE PEAKIIUA CBOICTBO A30TA
A) NH4HCO; = NH3 + H,0 + CO» 1) sBISETCS OKHCIUTENIEM
b) 3CuO +2NH; =Nz + 3Cu + 3H20 2) sBIAETCS BOCCTAHOBHUTEIEM
B) 4NH; + 50, =4NO + 6H.O 3) SBISETCS U OKUCIHTENECM,
Y BOCCTaHOBUTEIEM
4) He NpOSBISET OKUCIUTEIHHO-
BOCCTaHOBHTEIILHBIX CBOHCTB

3anuiuTe B TAOJIHUILY BHIOpaHHBIC IIU(PHI 101 COOTBETCTBYOIUMU OYKBAMH.

A|b|B

OTBeT:
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YCcTaHOBUTE COOTBETCTBHE MEXAY (OPMYJIOH CONM U MPOXYKTaMU SIEKTPOIN3A
BOJIHOI'O pacTBOpa 3TOH COJHM, KOTOpBIE BBIIEIMWINCH HA WHEPTHBIX 3JEKTPOAAX:
K KaXA0i mo3unuu, o0003HaueHHOHl OykBOH, momdepure COOTBETCTBYIOILYIO
MO3HILINI0, 0003HAYCHHYO IUPPO.

DOOPMVIJIA COJIN ITPOAYKTHI DJIEKTPOJIM3A
A) NazPOs 1) MeTajl, KHCIopo.
b) KCI 2) MeTall, rajorex
B) CuBr 3) BOIOPOJ, KUCIIOPOJ

4) BOIOPOJ, T'aJIOrCH

3anumuTe B TaOIUIYy BEIOpaHHBIE HUQPHI 110]] COOTBETCTBYIOIMMU OYKBaMU.

A|b|B

OrtBerT:

nin

YCTaHOBHTE COOTBETCTBHUE MEXKIY BEIIECTBOM M BO3MOXHBIM CIIOCOOOM €ro
MOJYYCeHUS MyTEM SIICKTPONIM3a: K KaXIOW TMO3WIMH, 0003HAYCHHOW OYyKBOH,
NnoAOEepHUTE COOTBETCTBYIOIIYIO MO3HIHIO, 0003HAYEHHYIO [IH(POL.

BEIIECTBO [NOJIYUEHUME SJIEKTPOJIM30M
A) amromuHU 1) pacrBopa Al;O3 B pacIuIaBJICHHOM KPUOJIHTE
Bb) kucnopon 2) BoaHoro pactBopa KF
B) kanuii 3) Boanoro pactBopa AlCl3

4) pacminasa KF
3anummTe B TaOIHIYy BEIOPAHHBIC I PHI ITOJ] COOTBETCTBYIOMIME OyKBaMU.

A|b|B

OrtBerT:
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st BeimonHeHus 3a1aHus 21 HCnonp3yiiTe cielyrolye ClpaBOYHble JaHHbIE.

KonunenTpauus (MoJsipHas, MOJIb/JI) TOKa3bIBa€T OTHOIICHHE KOJWYECTBA
pacTBOpEHHOTO BemecTBa (#) kK 006EMy pactBopa (V).

pH (((l'[3 am») — BOZ[OpOZ[HBIﬁ TNoKa3aTejib; BCJIM4YHMHA, KOTOpas OTpa)XacT
KOHIEHTPAMIO HOHOB BOAOPOAA B PACTBOPE U UCIOJIB3YETCA AJI XapaKTCPUCTUKU
KHCJIOTHOCTH CPCIBbI.

Llkana pH BogHbIX pacTBOpPOB
3NEeKTPONIMTOB

rr—r 1. 1. 1.1 T T T T T T T1
pH 01 2 3 4 5 6 7 8 9 10 11 12 13 14

KNCNOTHaaA cpeaa LenoyHasa cpeaa

Cpepna CUIbHO cnabo HeiTtpanbHas  cnabo CUNbHO
pacTBopa kucnas kucnas LernoYyHas  LwenoyHas

Jlns BeliecTs, MPUBEIEHHBIX B IEPEUHE, OIPEIEIUTE XapaKTeP CPelbl UX BOAHBIX
PacTBOPOB.

1) NaxSO4
2) Fe(NOs)2
3) K2S0;

4) HCIO;

3anuimTe HOMepa BEIIECTB B MOPSAKEe BO3pacTaHus 3HavdeHHs pH UX BOJHBIX
pacTBOPOB, YYHUTHIBAS, YTO KOHIIEHTPAIUS BCEX PACTBOPOB (MOJIb/I1) OIMHAKOBASI.

omer. [~ 1[J~[]
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VYCTaHOBHTE COOTBETCTBHE MEXKIY CIOCOOOM BO3ACHCTBUS Ha PaBHOBECHYIO
cucTeMy

HoOp + Al (pp) == AIOH (o) + H'pp) — O
U CMEIIEHHEM XHMHYECKOTO DAaBHOBECHS B pE3yJbTaTe 3TOr0 BO3JCHCTBUS:
K KaXA0i mo3unuu, o0003HaueHHOHl OykBOH, momdepure COOTBETCTBYIOILYIO
MO3HIINI0, 0003HAYCHHYO TUPPOH.

BO3JIEMCTBUE
HA CUCTEMY
A) noGaBiieHHE KUCIIOTBI
b) moHmKeHHe TaBICHUSA
B) moBbIIICHHE TEMITEPATYPHI
I') noGasnenue TBEPION MIENOUN

HATIIPABJIEHME CMEIIEHNA
XUMHMNYECKOI'O PABHOBECHA
1) cmemaercs B CTOPOHY NPSIMOM peakinuu
2) cMeIaercs B CTOPOHY 0OpaTHOW peaKkuu
3) mpaKTUYeCKH HEe CMELIAeTCst

3anumuTe B TaOIUIy BEIOpaHHBIE HU(PBI 110]] COOTBETCTBYIOIUMYU OYKBaMU.

A|b|B|T

OrBer:

B peaktop mocrosiHHOrO 00BEMa momecTmiin okcuj cepul(IV) W KuCIopon.
B pesynbrare npoTekaHust 00paTHMON peaKiiu

2802y + O2) == 2S0s(
B PEaKIMOHHON CHCTEME YCTAaHOBWIIOCh XHUMHYECKOe paBHOBecue. [Ipu 3ToM
UcXoHas KOoHIeHTpanus okcuaa cepoi(IV) cocramna 0,6 MOb/J, a paBHOBECHAS
KOHLIEHTpanus kucinopona u okcuzpa cepsl(VI) — 0,3 mons/m u 0,4 monb/n
COOTBETCTBEHHO.
Onpenenure paBHOBECHYH  KoHUeHTpamuioo SO2 (X) ¥ HCXOIHYIO
koHueHTparuo Oz (7).

BriGepute n3 criicka HoMepa MPaBIIBHBIX OTBETOB.
1) 0,1 mounb/n
2) 0,2 monb/n
3) 0,3 Moub/nt
4) 0,4 monb/n
5) 0,5 momb/n
6) 0,6 Mmonb/1

3anuimre BbI6paHHI>I€ HOMEpa B Ta6nm1y o COOTBETCTBYIOIIUMHU 6yKBaMI/I.

XY

OrBer:
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YcTaHOBHTE COOTBETCTBHE MEKAY POPMYJIaMH BEILIECTB U PEAreHTOM, C TOMOIIBIO
KOTOPOTO MOXKHO pPa3jidYdTh BOJHBIC PACTBOPBI 3THX BELIECTB: K KaXIOU
HO3UIMY, OOO3HAaYCHHOW OYKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO ITO3UIHUIO,
0003HaYCHHYO IU(POH.

O®OPMYVIJIbI BELIECTB PEAT'EHT
A) HNOs u NaNO:s 1) Cu
b) KClu NaOH 2) KOH
B) NaClu BaCl, 3) HCl
I AICl; u MgCl 4) KNOs
5) CuSO4

3anunmTe B TAOIHIy BEIOpaHHBIE HU(PHI 0]l COOTBETCTBYIOIINMHU OYKBaMH.

A/ |B|T

OrBerT:

njin

VYcTaHOBHTE COOTBETCTBHE MEXKIY PCarMpPYIOLIMMH BELICCTBAMH M IPH3HAKOM
MPOTEKAOIICH MEXIy HUMH PEaKIiu: K KaKIO! MO3UINH, 0003HAYECHHON OYKBOIA,
no0EepPUTE COOTBETCTBYIONIYIO MO3HUIINIO, 0003HAUCHHYHO LUPPOH.

PEAT'MPYIOIIME BEHIECTBA IMPU3HAK PEAKLIMH
A) IpOnaHoBas KMCJIOTA U JIMTUM 1) pacTBOpeHHE OCajiKa
B) mponaHon-2 ¥ Kanuii 2) oOpa3oBaHHE OcajKa
B) ruapoxcuna MHKA U YKCYCHas KHCJIOTa 3) BHUOMMBIE IPU3HAKH PEAKIIUU

I') 6pomHas BoJa M alleTUIEH OTCYTCTBYIOT

4) BBIJICIICHUE Ta3a
5) obecuBeurBaHUE PacTBOpa

3anuiuTe B TAONHUILY BHIOpaHHBIC HIU(PHI MO/ COOTBETCTBYIOIUMU OYKBAMH.

A|b|B|T

OrBer:
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VYCTaHOBHTE COOTBETCTBHE MEXKIY BEIIECTBOM U OCHOBHOII 00NacThio ero
MPUMEHEHHUS: K KaXIOH TMO3MIUH, 0003HaueHHOW OyKBOW, moAOepUTe
COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYECHHYIO III(DPOH.

BEHIECTBO OBJIACTH ITPUMEHEHUA
A) wmeran 1) mnonyueHue KampoHa
b) wusompen 2) B KauecTBe TOILUIMBA
B) ostunen 3) mnony4yeHue Kaydyka

4) moxy4eHwne IacTMace

3anumuTe B TaOIUIy BEIOpaHHBIE HU(PHI 110 COOTBETCTBYIOIUMYU OYKBaMU.

A|/b|B

OrBer:

NJIn

VYCTaHOBHTE COOTBETCTBHE MEXIy Ha3BaHHEM MoOHOMepa H  (OpMyJIoi
COOTBETCTBYIOILIETO €My IOJMMepa: K KaXA0H mo3uiuu, 0003HaYeHHOW OyKBOH,
Mo0EpPUTE COOTBETCTBYIONIYIO MO3UIIMIO, 0003HAUCHHYIO LUPPOIA.

HA3BAHUWE MOHOMEPA OOPMVIJIA TTIOJIUMEPA
A) oTeH 1) (-CHx—CH(CH3)-)»
b) npomen 2) (-CHx—CHz-)n

B) nuBHHMI 3) (=CH—C(CH3)=CH-CH2-).
4) (-CH>-CH=CH-CH2-).

3anumuTe B TaOIUIy BEIOpaHHBIE HU(PHI 110]] COOTBETCTBYIOIUMYU OYKBaMU.

A|b|B

OrBer:

nim
VCTaHOBUTE COOTBETCTBHE MEXKIY allapaToM XHMHYECKOTO IPOU3BOJCTBA
U IPOIECCOM, IPOTEKAIOIMM B STOM ammapare: K KaXIOH ITO3MINH,
0003HaueHHOH OYKBOH, 0AOEpUTE COOTBETCTBYIONLYIO O30, 0003HAUCHHYIO
UPPOH.

AIIITAPAT IMTPOLIECC
A) KOHTAKTHBIH ammapar 1) meperonka HeTH
B) pexTuduKannoOHHAs KOJIOHHA 2) mornomieHne oxcuna ceper(VI)
B) moryoTuTeNbHas OariHs 3) OKHCICHHE CEPHHUCTOrO rasa

4) OYMCTKA CEpHHCTOrO ra3a

3anuiuTe B TAOJIHUILY BHIOPaHHBIC IIU(PHI MT0/1 COOTBETCTBYIOIUMU OYKBAMH.

A|B|B

OrBerT:
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Omeemom k 3a0anuam 26-28 agnaemca yucno. 3anuwiume Mo 4uUCio 8 none
omeema 6 meKcme pagomvl, coONIO0AA NPU IMOM YKAZAHHYIO CHIENeHb
mounocmu. 3amem nepenecume 3mo uucao ¢ bJIAHK OTBETOB M 1 cnpasa
om HOMepa COOMEemcmeyluiezo0 3a0anus, HAYUHAA C NEPEoll KIemouKu.
Kadxicovlii  cumeon nuwume 6 o0moenvHoli Kiemouke 6 COOMEEmcmeuu
C npusedénnbimu 6 oOnauke oopazuyamu. Eounuyvt usmepenus uzuyeckux
6e1uYUN 8 H1aHKe 0Omeema yKa3vléams He HYIHCHO.

Ilpu nposedenuu pacuémoe 0na écex INEMEeHMO8, KpoMe XA0pa, UCHOAb3YIime
3HAYEHUA OMHOCUMEILHBIX AMOMHBIX MACC, GLIPAINCEHHDIE UEBIMU YUCTIAMU
(4:(Cl) = 35,5).

Borunciute mMaccy Hutpara Kanus (B rpamMmax), KOTOPYIO CJeIyeT PacTBOPUTh
B 150 r pactBOpa ¢ MaccoBoil monel 3Toi comu 10% s momydeHus: pactBopa
¢ MaccoBoii goneit 12%. (3anuimuTe 9uciIo ¢ TOYHOCTBIO 10 ECATHIX.)

OrtBer: T.

CuHTE3 aMMHaKa MPOTEKAET B COOTBETCTBHH C TEPMOXHMHUYECKHM ypaBHEHHEM
peaxkuuu

N + 3Hae = 2NH;z) + 92 xJIx.

Ompepenure KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS B  pe3ylbTare
obOpazoBanuss 560 M (H.y.) ra3o00pa3HOro aMmuaka. (3amMmiMTe YHUCIIO
C TOYHOCTBIO JIO COTHIX.)

Otser: kJIx.

N3 150 xr mpupogHOTO M3BECTHSKA IMPH B3aUMOJEHCTBHHM C a30THOM KHCIOTON
OBUI IOJIy4eH HUTpAT Kajbuus Maccoi 196,8 kr. Beruncnure maccoByto gouto (%)
npruMecel B yKa3aHHOM HM3BECTHSKE. (3aluIInTe YUCIO0 C TOYHOCTHIO JI0 LIEJBIX.)

OrBerT: %.

NJIN

B pesynprare peakmum TpuMmepusanuu aneTmieHa o0bémMom 26,88 1 (H.Y)
nonyunan 23,4 r OeH3ona. Belumcianre MaccoBYlO OO BBIXOAA IPOAYKTA
pEakKIi OT TEOPETHYECKH BO3MOJKHOTO. (3amuIIUTE YHCIO C TOYHOCTHIO IO
ENTBIX. )

OrBer: %.

He 3ab6yobme nepenecmu 6ce omeemsvl 6 OnanKk omeemos Ne 1
6 coomeemcmeuu ¢ UHCIPYKUUeil no 6bINOIAHEHUI0 PAOOMbL.

Ilposepvme, umoowl Kadxcowvlii omeem 0bl1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCMBYIOU|€20 3A0anU.
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Yactnp 2

Jlna 3anucu omeemoe na 3aoanusn 29—-34 ucnonwvsyiime b/IAHK OTBETOB Me 2.
3anuwume cnauana nomep 3aoanus (29, 30 u m.o.), a 3amem ezo noopodHoe
peuienue. Omeemol 3anucvléaiinme 4émMKo u pazdvopuueo.

Jis BeimonHeHus 3aganuii 29 u 30 ucronp3yiTe ciaeayonmii epeyeHb BelecTB:

IepMaHraHaT Kalus, THAPOKapOOHAT HaTpus, CyJbGUT HATpud, cylbdaTr OGapus,
THIOPOKCUJ Kalusd, IEpOKCUA Boxopoaa. JIomyCTUMO HCIIOJIb30BAHUE BOJBI
B KAUECTBE CPEJIbl IPOTEKAHUS PEAKIIHH.

W3 mpemioKeHHOro TepedHst BBIOGpHTE BEIIECTBA, MEXKIY KOTOPBIMA
OKHCJIUTENbHO-BOCCTAHOBUTENbHAS PEaKIUsl MPOTEKaeT C H3MCHEHHEM I[BETa
pactBopa. BeigeseHne ocaaka Wi ra3a B XOJ€ ITOH PEakUHd HE HAaOIFOIaeTCsl.
B oTBeTe 3anmInNTe ypaBHEHHE TOJNBKO OJHOW W3 BO3MOXHBIX OKHUCIHTEIBHO-
BOCCTAHOBHUTCIIbHBIX peaKunﬁ C YydacTuem B])I6paHH]>IX BCILICCTB. COCTaBbTC
AIIEKTPOHHBIN OaaHC, yKaXKHTE OKUCIATENb U BOCCTAHOBUTEITb.

W3 npennoxeHHOro IepedHs BEIIeCTB BBIOEPUTE KHCIYIO COJIb M BEIECTBO,
KOTOpOE BCTYMAET C ATOH KUCIIOH COJIBIO B PEAKI[UI0 HOHHOTO OOMEHa. 3aruIiunTe
MOJIEKYJSIPHOE, ITOJTHOE M COKpPAIIEHHOE MOHHOE YPaBHEHHS PEaKUUH C y4acTHEM
BbIOpaHHBIX BEILIECTB.

IIpu snexrponusze BojgHOro pactBopa HuTpara Menu(ll) momyumnm mertas.
Merann o0paboTany KOHLEHTPUPOBAHHOM CEpHON KHCIOTON NpH HarpeBaHMU.
BrigenuBmuniics B pe3ynbraTe ra3  [popearupoBal € CEpOBOAOPOAOM
¢ oOpa3oBaHMEM  MPOCTOrO  BEIIECTBA.  OJTO  BEIIECTBO  HArpeiu
C KOHIIGHTPUPOBAHHBIM PACTBOPOM I'MAPOKCUNIA KAJHSL.

Hanumure MonexkyssipHble ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIU.

Hanmummure ypaBHeHHs peakiuid, ¢ IOMOIIbIO KOTOPBIX MOXKHO OCYILIECTBUTb
CJIEYIOIINE MIPEBPAILCHHUS:

/\/\/ﬁxl

H, (u36p1TOK), Pt
—— > LIUKJIOI'CKCaH —>

K,Cr,0,, H,SO,, ° ©

— X, —>

2 X3
Ilpy HanucanuM  ypaBHEHMH  peakUuil  yka3plBaliTe MPEUMYILIECTBEHHO
o0pazyromuecs: TPOAYKTHI, HCIOIb3yHTe CTPYKTYpHBIE (POPMYIBI OpraHHYECKHX

BCIICCTB.
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IIpu cropanun opranuueckoro BeimectBa 4 maccot 3,4 r monyueno 4,48 n (H.y.)
yriekucioro rasa u 1,8 r Bonsl. M3BecTHO, YTO BEIECTBO 4 BCTYNAET B PEAKIHUIO
C pacTBOPOM THIPOKCHJA JIUTHS MPU HarpeBaHHWHU, B PE3yJIbTaTe 4ero oopa3yercs
MpeeNbHbI  OJHOATOMHBIA CIUPT M CONb, KHCJIOTHBIM OCTaTOK KOTOPOH
COJIEPKUT CEMb aTOMOB YTIJIepOAa.

Ha ocHoBanun JAaHHBIX YCJIOBUS 3aJa4U:

1) npoBeauTe HEOOXOAMMBIC BBIYHMCICHUS (yKa3bIBATe EIAWHHIIBI H3MEPCHHS
U 0003HAYEHUS] MCKOMBIX (PU3NYECKUX BEIMYMH) M YCTAHOBHUTE MOJICKYIISIPHYIO
(dhopmyiy BemectBa 4;

2) cocTaBbTe BO3MOXKHYIO CTPYKTYpHYIO (GopMyiy BemiectBa A, KoTopas
OJIHO3HAYHO OTPaXKaeT IOPAJOK CBSI3U aTOMOB B €TI0 MOJIEKYJIE;

3) HanMIIUTE YpaBHEHHE PEAKLUM BELIeCTBAa 4 C PacTBOPOM THIPOKCUAA JIUTHS
NIPY HarpeBaHUH (MCTIONB3YHTE CTPYKTYpHEIE POPMYIIBI OPraHUYECKUX BELIECTB).

CMech KanblMs U KapOOoHaTa Kalblus, B KOTOPOil MaccoBasi 10JIsi aTOMOB KaJIbIIHSI
cocrasisieT 50%, pacrBopmin B 300 I COISIHOM KUCIOTHI, B3SATOH B n30bITKE. [IpH
3ToM oOpasoBancsi pactBop maccod 330 r. OauH W3 BBIIENUBIIMXCSA Ta30B ObLI
norsioéH 400 r 4%-Horo pacTBopa T'MApOKCHIA HaTpus. Berunciurte mMaccoByro
JIOJTIO COJIM B 00pa30oBaBLIeMCs IOCIIE OTJIOIICHHUS ra3a pacTBOpe.

B orBere 3anummTe ypaBHEHHS peaKluii, KOTOpPBIE yKa3aHbl B YCJIOBHHU 3aJlayH,
Y TPUBEINTE BCE HEOOXOIMMBIEC BEIYHMCICHHUS (YKa3bIBAWTE €IMHHLBI U3MEPEHUS
1 0003HAYCHHUS HCKOMBIX (DH3UYECKHX BEIUYHH).

Ilposepvme, umoowvl Kax)covlii omeem Obl1 3ANUCAH PAOOM C HOMEPOM

coomeemcmeyrouieco 3a0anusi.
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CucremMa OLeHMBAHHUSA IK3aMeHAIHOHHOH PadoThI MO0 XUMHUHU
Yacrp 1

IIpaBunbHOE BBITIONHEHWE KaKIOro W3 3amanmii 1-5, 9-13, 16-21, 25-28
oueHuBaercst 1 Gayuiom. 3alaHMe CUYHUTAETCS BBINOJHEHHBIM BEPHO, €CIIU OTBET
3anucaH B TOH (opme, KOTopasi yKazaHa B MHCTPYKIIMH TIO BBIMOJIHEHUIO 3aJIaHHUs,
M IIOJIHOCTBIO COBIIAJAeT C OJTajJOHOM OTBETa. B 0TBeTax HaA 3aJaHus
1,3,4,11, 12,13, 17, 18 nops10oK 3anucu CUMBOJIOB 3HAYCHHUS HE UMEET.

Howmep 3ananus I[IpaBuJIbHBIH 0TBET
1 23
2 253
3 25
4 23
5 482
9 43
10 231
11 25
12 135
13 25
16 54
17 135
18 235
19 422
20 342 | 124
21 4213
25 234 | 214 | 312
26 34
27 1,15
28 20 | 75
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IIpaBunpHOE BBIIOHEHUE Ka)Xaoro u3 3amaHuit 6, 7, 8, 14, 15, 22, 23, 24
oleHUBaeTcs 2 GaymaMy. 3aaHWe CUMTAeTCsl BBIIONHEHHBIM BEPHO, €CITH OTBET
3amucaH B TOH (opme, KOTOpasi yKazaHa B MHCTPYKIMHU I10 BBIIOJHEHUIO 33/1aHUS,
U MOJIHOCTBIO COBIAJAET C TAJOHOM OTBETa: KaKAbIM CUMBOJ B OTBETE CTOMT Ha
CBOEM MecTe, JIMIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. | Gaju1 BRICTABIIAETCS, €CITH
Ha JII000H OJTHOM MO3WIMK OTBETA 3alMCaH He TOT CUMBOJ, KOTOPBIHA MpeacTaBlIeH
B 3TaJIOHE OTBeTa. Bo Bcex Apyrux ciydvasx BbicraBisiercss 0 GamtoB. Ecmu
KOJIMYECTBO CUMBOJIOB B OoTBeTe OoJiblie TpeGyemoro, BoicTaBisiercs: O 6ayuioB BHe
3aBUCUMOCTH OT TOIO, 6])1_]'11/[ JIN YKa3aHbI BCC HCO6XOZ[I/IM]>IC CHUMBOJIBI.

Howmep 3ananus | [IpaBuiIbHBIH OTBET

6 14

7 3241

8 5144

14 1252

15 5462

22 2311

23 25

24 1552 | 4415
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Yacrp 2
Kpurtepun oueHUBAHUS BbINOJHEHUS 3aIaHUI ¢ Ppa3BEPHYTHIM OTBETOM

Ilpn Hanuyuu  ypaBHeHHH XHMMHYECKHX  peaKlMii, OTpasKalomuX
JAONOTHHUTEIbHbIe/aTbTePHATHBHBIC XHMHYECKHe npeBpauieHus,
He NMPOTHBOpeYalIHe YCJIOBHAM 3aJaHHIH, a TaKiKe COOTBETCTBYIOIIUX HM
pacuéroB (B 3agaHusx 33 u 34) DJKcIepT OLEHHMBAET NPABUJIBHOCTH
MpeACTABICHHOr0 JK3aMeHYeMbIM pellleHHs B COOTBETCTBHH €O IIKa0ii
H KPUTEPHSIMHU OIleHUBAHUS.

st BermonmHeHus 3ananuii 29 u 30 ucmonp3yiTe cueayonmii NepedeHb BeIIeCTB:

MepMaHraHaT KaJus, THAPOKapOOHAT HATpUs, CYJNbGHUT HATPHA, cylbdaT Oapws,
TUAPOKCH] Kalus, HEpOKCHJ BoaopoxAa. JlOmycTMMO HCIOJNb30BAHHE BOMIBI
B KQ4eCTBE CPEbl MPOTEKAHUS PEaKIIHH.

W3 mpemnokeHHOTO TepeyHs BHIOEpUTE BEIIECTBA, MEXKIY KOTOPBIMHU
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHAS PEAKLUsl IMPOTEKaeT C H3MEHEHHWEM LBeTa
pacTBOpa. BhlieneHue ocajnka WM rasza B XOJ€ 3TOH peaklMu He HaOmoAaeTcs.
B oTBere 3anmmmTe ypaBHEHHE TOJIBKO OIHOW M3 BO3MOJKHBIX OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX pEaKUMid C ydacTheM BbIOpaHHBIX BemiecTB. CocTaBbTe
3NIEKTPOHHBIN OalaHC, yKaXKUTe OKUCIUTENb U BOCCTAHOBUTENb.

Conep:kaHue BEPHOT0 0TBETA M YKA3aHHS 110 OLIEHUBAHUIO Banast
(nomyckaroTcst nHble GOPMYITHPOBKH OTBETA, HE HCKAXKAOIIHME ero CMbICIIA)

BapuanT otBera:
NaxSO3 + 2KMnO4 + 2KOH = NaSO4 + 2KoMnO4 + H2O

2 [Mn"7 +& — Mn"®

1 |S*™-28— 8"
Cynbput HaTpus (WM cepa B CTENCHH OKUCICHHsS +4) sBIsSETCS
BOCCTaHOBHUTEIICM.
[lepmanranaT kamus (WIM MapraHel] B CTEIIEHW OKHCIEHHs +7) —
OKHCIIUTEIEM

OtBeT l'[paBI/IJ'II)HHﬁ u HOHHLIﬁ, COACPIKUT CICAYIOIINEC JICMCHTBI: 2
L4 BLI6paHI)I BEIIECTBA, MW 3allMCAaHO YPABHCHUE OKHUCJIHTEIIbHO-
BOCCTaHOBUTEIJILHOM pCaKknuun;

® COCTaBIEH  DJJICKTPOHHBI  OalmaHC,  yKa3aHbl  OKHCIUTENb

1 BOCCTaHOBHTEIb
[IpaBunbHO 3amKcaH OJUH 3JIEMEHT OTBETa 1
Bce a1eMeHThI 0TBeTa 3anucanbl HEBEPHO 0

Maxcumanvroitl 6ann 2

Ilpumeuanue. Ecau MOJIEKYIIpHOE YpaBHEHHE pEaKIUU HE COOTBETCTBYET
YCIOBHIO 3aJaHusl WIM B HEM HEBEPHO ONpPENENeHBl NMPOLYKTHl PEaKIHH, TO
SJICKTPOHHBIN OanaHc He oleHnBaeTcs (BeicTaBisercs ) 6amos).
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W3 mpemsioXeHHOTO TEpPEeUYHs BEIIECTB BHIOEPUTE KHCIYIO COJMb M BEIHIECTBO,
KOTOpOE BCTYIAET C ITOH KHUCIIOW COJBIO B PEAKIUI0O HOHHOTO OOMEHA. 3alHIInTe
MOJIEKYJSIPHOE, TTOJTHOE M COKPANIEHHOE HOHHOE YPAaBHEHHS PEaKIUH C yIacTHEM
BBIOpPAaHHBIX BEIECTB.

Conep:xaHue BEpHOT0 0TBeTAa M YKA3aHHUS 10 OLIEHUBAHUIO Banabl
(omyckaroTcs HHble ()OPMYIUPOBKU OTBETA, HE HCKAXKAIOIIUE €T0 CMBICIIA)

Bapuant otBera:

2NaHCO; + 2KOH = Na,CO; + K2CO; + 2H0

2Na’ + 2HCO;™ + 2K" + 20H™ = 2Na* + 2K* + 2CO3* + 2H.0
HCOs™ + OH™ = COs* + H,0

OTBeT MpaBWIbHBIN U MOTHBIA, COIEPIKUT CICTYIOIINE DICMCHTHI: 2

® BHIOpaHBI BENIECTBA, U 3aITUCAHO MOJIEKYJSIPHOE YpaBHEHUE PEaKIIuu
HOHHOTO 00MEHa;

® 3aMUCaHbl MOJHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS PEaKIHU

ITpaBuabHO 3amKCaH OAWH HJIEMEHT OTBETa 1

Bce aneMeHThI 0TBETa 3anucaHbl HEBEPHO 0

Maxcumanvuoiii 6ann 2

IIpu anexTponuse BoaHoro pactsopa Hurpara Meau(ll) momyunnu meramn. Merann
o0paboTany  KOHIEHTPUPOBAaHHOM  CEpHOW  KUCIOTOW TpU  HarpeBaHMU.
BoipenuBmmiics B pesynbraTe ra3  Ipopearupoal  C  CepOBOJOPOAOM
¢  oOpa3oBaHHEM  IPOCTOrO  BeIIeCTBAa.  OTO  BEIIECTBO  HArpeiu
C KOHIIGHTPUPOBAHHBIM PACTBOPOM T'MJIPOKCHIA KaJIHsL.

Hanumre MonekynsipHble ypaBHEHHS Y€ThIPEX OMMCAHHBIX PEaKIHi.

Copep:kaHue BEPHOTO OTBETA U YKA3aHUSA 110 OLIEHUBAHUIO Banasbt
(nomyckaroTcst HHble GOPMYITHPOBKH OTBETA, HE HCKAXKAOIIHE ero CMBICIIA)

BapuanT otBera:

1) 2Cu(NO3); + 2H,0 = 2Cu + 4HNO3 + O (351eKTposiu3)
2) Cu + 2H2SO4(xonn) = CuSO4 + SO21 + 2H20

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

4) 3S + 6KOH = 2K,S + K»S0s + 3H20

(Bo3mMoskHO 0OpaszoBanue K2S203)

[IpaBunbHO 3anMcaHbl YETHIPE YPABHEHUs PEAKIUH

[IpaBuUibHO 3amucaHbl TPU YPABHEHUS PEaKLIUN

HpaBI/IJ'ILHO 3allMCaHbl 1Ba YPaBHCHUA peal(um‘/’[

[IpaBuIbHO 3aIIMCaHO OJTHO YPABHEHHE PEaKIU

Bcee YpaBHCHU peaKuHﬁ 3alMCcaHbl HCBEPHO

RN O(—= | W[

Maxcumanvroiil 6ann
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HamummTe ypaBHEHHs peakmuii, ¢ MOMOIIBI KOTOPBIX MOYKHO OCYIIECTBHUTH
CIIEYIOLINE TPEBPAILCHHS:

/\/\/HXI

H, (u36b1T0K), Pt
— > LUUKJOIEeKCaH —>

K,Cr,0,, H,SO,, ° O

*»X2*>

3

Ilpn HanmucanuM  ypaBHEHMH peakIMd  yKa3bIBaTe  IPEHMYILECTBEHHO
oOpasyromuecs MpOayKThI, UCTIONB3YITE CTPYKTYpHBbIE (POPMYJIBI OpraHUYECKUX
BEIIECTB.

Coaep:xaHue BepHOTO 0TBeTA M YKa3aHHUsI N0 OLIEeHHBAHUIO Banasbt
(onyckaroTcst HHbIe ()OPMYJIMPOBKH OTBETA, HE HCKAXKAIOIIIE €T0 CMBICTIA)

BapI/IaHT OTBECTA:

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

Pt, t°
2) @ ' 3H2 T O
cl
hv
(BO3MOXKHA peakIys OpPOMUPOBAHHUA)

2
cl OH
H,0, t°
4) + KOH——— +KCl
o

OH

5 3 @ + K,Cr,0, + 4H,80, —= 3 + Cry(S0,); + KpSO, + TH,0

[IpaBmiIbHO 3anmcaHbl MITh YPAaBHEHUH PEAKIIHA 5
[TpaBuIIbHO 3anMCaHbl YETHIPE YPABHEHHsI peaKkLuil 4
[IpaBuyibHO 3amMcaHbl TPU YpaBHEHUS peakluit 3
[IpaBuiIbHO 3amMCaHBbl ABa YPaBHEHUS peakuuit 2
[TpaBUIIBHO 3aITUCAHO OJTHO YPaBHEHHE PEaKINH 1
Bce a1eMeHThI 0TBeTa 3anucanbl HEBEpHO 0

Maxcumanvrvtii bann 5

Ipumeuanue. JJoMyCTUMO HCIIONB30BaHUE CTPYKTYPHBIX (JOPMYI pa3HBIX BHUIIOB
(pa3BEpHYTOH, COKpAIIEHHOW, CKEJIETHOW), OJHO3HAYHO OTPAKAIOIIUX MHOPSIOK
CBSI3M aTOMOB M B3aMMHOE€ pACIIOJIOKEHHE 3aMeCTUTENell W (YHKIMOHAIBHBIX
TPYIII B MOJIEKYJIE OPTaHUYECKOTO BEIECTBA.
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IIpu cropanum opranmdeckoro BemectBa 4 maccoit 3,4 r nonyueHo 4,48 i (n.y.)
yraekucioro raza u 1,8 r Boasl. I3BeCTHO, 4TO BEIIECTBO A BCTYIAET B PEAKIIUIO
C PacTBOPOM THIPOKCHAA JUTHUS PU HarpeBaHUH, B Pe3yJbTaTe Uero oopazyercs
TpEeNIbHBIA  OJJHOATOMHBIA CIUPT ¥ COJb, KHUCIOTHBIA OCTATOK KOTOPOIi
COZIEPKUT CEMb aTOMOB YIJIEpOAa.

Ha ocHOBaHMYM JaHHBIX YCIOBUS 331a4u:

1) mpoBeauTe HEOOXOMUMBIC BBHIYUCICHUS (YKa3bIBAWTEe EIUHUIBI HU3MEPCHUSI
1 0003HaUCHHUS MCKOMBIX (PM3MYECKUX BEJIMYHMH) U YCTAHOBUTE MOJICKYJSPHYIO
(dhopmyiy BeriecTBa 4;

2) cocTaBbTe BO3MOXKHYIO CTPYKTYypHYIO (QopMyny BemiectBa A, Koropas
OJHO3HAYHO OTPa’KaeT MOPSIOK CBSI3M aTOMOB B €TI0 MOJIEKYJIE;

3) HaNMIIUTE ypaBHEHHE PEaKUUH BeHIecTBa 4 C pacTBOPOM THIPOKCHAA JIUTHS
[IpY HarpeBaHUU (MCTONB3YHTE CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEILECTB).

Conepmal—me BEPHOI'0 0TB€TA U YKa3aHMA 10 OLICHUBAHHUIO baabl
(nomyckarotcst uHble QOPMYJIMPOBKH OTBETA, HE HCKAXKAIOIIME €r0 CMBICTIA)

Bapuant orsera:
IIpoBenensr HeoOXOAWMBIE BBIYUCICHUS, W HaWIeHa MOJEKYJISIpHAS
(hopmyia BemecTBa A:
n(CO2) =4,48 /22,4 = 0,2 monb; n(C) = 0,2 Monb
n(H,0)=1,8 /18 =0,1 monp; n(H) = 0,1 - 2= 0,2 moJ1b
m(C+H)=0,2-12+0,2-1=2,6T
m(0)=34-2,6=0,8r
n(0)=0,8/16 = 0,05 monn
n(C):n(H) :n(0)=0,2:0,2:0,05=4:4:1
Monexynsipaas Gopmyna — CsHsO:
TIpuBenena cTpykrypHas Gpopmyiia Bemiectsa 4:
C¢o
“O—CH;

CocTaBiieHO ypaBHEHUE PEAKLUH C PACTBOPOM I'MIPOKCHUA JTUTHS:

0 . t° 0
C( + LIOH —— > C( + CH3OH
O—CHj OLi
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OTBeT NIPaBUWIbHBIN U TIOIHBIH, COAEPIKUT CIIETYIOIUE YIIEMEHTBI: 3

® MPAaBWJIBHO  IPOU3BEICHBl  BBIUUCICHHS, HEOOXOAUMBIE Ul
YCTaHOBIIEHUSI MOJEKYJSIpHOH (OpMyJbl BellecTBa, U 3alllcaHa
MoJieKyIsipHast opMyJia BELIECTBa;

® 3amMcaHa CTPYKTypHas (opMyna OpraHMYecKoro BEHIeCTBa, KOTOpas
OTpa)kaeT MOPSIOK CBA3U U B3aUMHOE PACIHOJIOKEHUE 3aMeCTUTENeH
U (yHKLUOHAJBHBIX IPYII B MOJEKYJIE B COOTBEICTBUU C YCIOBUEM
3aJjaHus;

® C HCIONB30BAaHUEM CTPYKTYPHOH (pOPMyYITBI OPraHWIECKOTO BEIIECTBA
3allUCAHO ypaBHEHHE pPEAaKLUH, Ha KOTOPYIO HAETCs yKa3aHHE
B YCJIOBHMH 33JaHUs

HpaBI/IJ'ILHO 3alrcCaHbl JIBa 3JICMCHTA OTBCTA

HpaBI/IHLHO 3armucaH OJWH 3JICMCHT OTBETA

Bce nineMeHThI 0TBETa 3amucaHbl HCBCPHO

W O|=N

Maxcumanvuwiii 6ann

CmMech Kanbplus ¥ KapOOHaTa KaJbIHs, B KOTOPOH MaccoBas A0JIsI aTOMOB KaJIbLIH
cocrasisieT 50%, pacrBopuin B 300 T COISHOM KUCTOTHIL, B3SATOM B n30bITKE. [IpHn
3TOoM oOpa3oBaicsi pactBop maccod 330 r. OauMH M3 BBIIEIUBIIMXCSA Ta30B ObLI
noroéH 400 r 4%-Horo pacTBopa IMApOKCHIA HaTpusl. Berunciure MaccoByro
JIOJIIO COJIU B 00pa3oBaBILEeMCs IOCIIE TOIJIOMIEHU ra3a pacTBOpeE.

B orBere 3anummTe ypaBHEHUS PEaKLMii, KOTOpPbIE yKa3aHbl B YCIIOBHHU 3aJ1ayH,
Y TIpUBEINTE BCE HEOOXOIMUMBIE BEIYHMCICHHUS (YKa3bIBalTE €IMHHIBI U3MEPEHUS
1 0003HAYCHHUS HCKOMbBIX (DPM3UYECKHUX BEIUYUH).

Copep:xaHue BEPHOI0 OTBETA U YKA3aHUS 110 OLIEHHBAHUIO Banasl
(z[onycxa}ol‘c;{ WHBIC q)OpMyJ'IHpOBKI/I OTBE€Ta, HC HCKaXXarlime €ro CMI:ICJ'I&)

BapI/IaHT OTBETAa.

3anucaHbl ypaBHEHUS PEaKLUIL:

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

[2] CaCO;s + 2HCI = CaCl, + CO, + H,0
[3] CO, + NaOH = NaHCO;3

PaccuntaHbl KOIMYECTBO BEIIECTBA PEAareéHTOB M MAacChl NMPOLYKTOB
peaxiuii:
Am(p-pa) =330-300=30Tr

Ilycte B ucxonHoM cmecu
n(Ca) = x MoJb
n(CaCOs) =y Moub

Torna:
Am(p-pa) = 40x + 100y — 2x —44y =30
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®(Ca) =40(x +y) / (40x + 100y) = 0,5
n(Ca) =x = 0,2 moub

n(CaCOs) =y = 0,4 moib

n(CO2) = n(CaCOs) = 0,4 monb
m(CO2)=0,4-44=17,6T

m(NaOH) =400-0,04=16T
n(NaOH) = 16 / 40 = 0,4 moJ1b
n(NaHCOs3) = n(NaOH) = 0,4 moiib
m(NaHCO3)=0,4-84=33,6T

Brruncinena maccoBast J0JIs1 COJIM B paCcTBOPE:
m(p-pa) =400 + 17,6 =417,6 r
o(NaHCO5) = 33,6 / 417,6 = 0,08, wm 8%

OTBeT MpaBWIBHBIN U MOTHBINA, COAEPKUT CIETYIOIINE YIEMEHTHI: 4

® MPAaBWIBHO 3alMCaHbl YPABHEHMS PEAKIMH, COOTBETCTBYIOIIUX
YCIIOBHIO 3a/laHUS,;

® TIPaBWIBHO NPOM3BEJCHBI BBIYMCIEHHS, B KOTOPBIX HCIIOJIB3YHOTCS
HEoOXOMUMbIe (M3MYECKHe BEJIWYMHBI, 3aJaHHBIE B  YCIOBUHU
3aJlaHus;

® IPOJEMOHCTPHPOBAHA JIOTUYECKH OOOCHOBAaHHAs  B3aUMOCBS3b
(u3HYECKNX BEINYINH, HA OCHOBAHIUH KOTOPOH IPOBOSATCS PACUETHL;

® B COOTBETCTBMH C YCIOBHEM 3aIaHHs OIpelelieHa HCKoMas
(usnueckas BeJIMYHHA

TIpaBUIIBHO 3aITUCAHBI TP 3JIEMEHTA OTBETA 3
TIpaBHIbHO 3aMKMCaHBI JIBA JIEMEHTA OTBETA 2
TTpaBUJIBHO 3alKMCaH OJIH DJIEMEHT OTBETa 1
Bce aiieMeHTBI OTBETA 3aKiCaHbl HEBEPHO 0

Maxcumanvroiil 6ann 4

prweuaHue. B cJIydac, Korga B OTBETC COACPIKUTCH OIINOKA B BBIYHCJICHUSX,
KOTOpasi MNpuBCiIa K HCEBCPHOMY OTBCTY, OICHKA 3a BBIIIOJHCHHUC 3aJaHusd
CHIDKAETCs TOJIBKO Ha 1 Oajr.
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B coorBerctBuu ¢ IlopsakoM MpoBeIeHHS TOCYJapCTBEHHOH HTOTOBOM
aTTecTallud 10 00pa30BaTENbHBIM IIPOrpaMMaM CPEIHETO OOLIEro 0Opa3oBaHUs
(npuka3 Musnnpocsenienus: Poccun u Pocodpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBad Muntoctom Poccrn 10.12.2018 Ne 52952)

«82. <..> Tlo pesympraTam mepBOil M BTOPOIl MPOBEPOK IKCIEPTHI
HE3aBUCHMO IPYT OT ApYra BBICTABISIIOT Oayulbl 3a KaKIBIM OTBET Ha 3aJaHUs
sK3aMeHaloHHOU paboTsl EI'D ¢ pa3BEPHYTHIM OTBETOM. <...>

B ciydae cymiecTBeHHOTO pacxoxkIeHHs B Oaisiax, BBICTABJICHHBIX JBYMsI
JKCIIepTaMH, Ha3HA4aeTcsl TpeTbs mpoBepka. CyIIECTBEHHOE pacXOKAeHHE
B Oajulax ONpEleleHO B KPUTEPHUAX OLECHUBAHUS [0 COOTBETCTBYIOILEMY
y4eOHOMY NPEIMETY.

OKCHepTy, OCYLIECTBISIIONIEMY TPETBIO IPOBEPKY, NPEIOCTaBISETCS
uHdopmanusa o Oangax, BBHICTABICHHBIX OKCIEPTaMH, paHee IMPOBEPSBLIMMU
9K3aMEHAIIMOHHYIO PaboTYy».

1. CyIlecTBEHHBIM ~ CYHMTAeTCS  PAacXOKICHHE MEXIy Oajuiamu,
BBICTABJIICHHBIMH TI€PBBIM M BTOPHIM 3KcllepTamu, Ha 2 uiau Oojee Oayuia 3a
BBHIMOJIHEHUE JI0O00oro W3 3amaHuii 29-34. B a3ToM ciy4yae TpeTuil SKcHepT
MPOBEPSIET OTBETHI TOJIBKO HA TE€ 33/IaHMS, KOTOPBIE BBI3BAIH CTOJb CYIIECTBEHHOE
pacxoskieHue.

2. Pacxoxxnenue B pe3ynbTaTax OLEHUBAHUS ABYMS SKCIEPTaMH OTBETa
Ha ONHO M3 3a7aHuil 29-34 3akiroyaercs B TOM, YTO OJWH JIKCIEPT yKa3ajd Ha
OTCYTCTBHE OTBETa Ha 33jlaHue, a JPYroil BEICTaBUII 32 BBHIIIOJIHEHUE 3TOTO 3aJaHuUs
HEeHyJIeBoi Oayul. B 3ToM ciy4ae TpeTHid SKCIepT MpOBEpseT TOJNLKO OTBETHI Ha
3amaHus (110 BCEM KPUTEPUSAM OLIEHMBAHUS JAHHOTO 33/1aHUs), KOTOpble ObLIH
OLICHEHBI CO CTOJb CYLIECTBEHHBIM pacxoxJeHueM. CHUTyaluu, B KOTOPBIX OAUH
9KCIIEPT yKa3al Ha OTCYTCTBHE OTBETa B JK3aMEHAI[MOHHOW paboTe, a BTOpPOH
SKCHEPT BHICTABHJI HYJIEBOW Oail 3a BBINOJHEHUE STOTO 3aJlaHMs, HE SIBIISIOTCS
CHUTYaIMsIMH CYILIECTBEHHOTO PACXOKICHHUS B OLICHUBAHUM.
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