EOvHbI rocynapcTBeHHbIN ak3ameH, 2024 . XUMWUA, 11 knacc

Enunblii rocyaapcrBennslii sx3amen no XUMHUHN

HNHCcTpyKUMA M0 BHINOJHEHUIO padoThI

DK3aMeHaIMOHHAas paboTa COCTOMT U3 IBYX YaCTEH, BKIIIOUAIONIUX B ceOs
34 3amanusa. Yacte 1 comeput 28 3amaHuii ¢ KpPaTKUM OTBETOM, 9acTh 2
COZIEPXHUT 6 3aaHUi C Pa3BEPHYTHIM OTBETOM.

Ha BeImoTHEHNE SK3aMEHAITMOHHOM PabOTHI 0 XUMHUHU OTBOJIUTCS 3,5 daca
(210 muHYT).

OTBETOM K 3aJlaHUSIM 4YacTu | SBISIETCSA MOCIIEIOBATEIEHOCT U(P HITH
grcio. OTBET 3alUIIUTE 10 NPUBEACHHBIM HIDKE 00pasliaM B IOJIC OTBETa B
TEKCTe paboThI, a 3aTeM nepenecute B Oank orBetoB Ne 1. [TocinenoBaTensHOCTh
mudpp B 3amaHumsax 1-25 sanmmure 6e3 npoOeNoB, 3amATBIX W APYTUX
JIOIOJHUTENILHBIX CUMBOJIOB.

3 35
8 42
273, 4

OtBeTHI K 3amaHusIM 2934 BKIIOYAIOT B ce0s1 TIOJPOOHOE OMUCAHKE BCETO
XO/1a BBINOJIHEHNUS 3a7anust. B Oimanke otBeToB Ne 2 yKaskute HOMEp 3a/laHMs U
3aMUIINTE €ro HOJTHOE PelIeHHE.

Bce Omanku EI'D  3amonHstorcss SpKUMH  UYEPHBIMH  YEPHWJIAMH.
JlommyckaeTcst UCIIOIb30BAHUE TeNIeBOM, KAMWIISIPHON MU IePheBOM pyUeK.

IIpu BbIMONHEHNM 3aJaHUH MOYKHO T0Jb30BaThCSI YEPHOBUKOM. 3aNUCH B
YEePHOBHKE, a TaKJKe B TEKCTe KOHTPOJIbHBIX M3MEPHTEIbHBIX MATEPHAIOB
He YYUTHIBAIOTCS NPU OLICHUBAHUHU Pa0OTHI.

I[Ipu BemonHeHWH paboTHl Hcmons3yiTe Ilepmoguueckyro cHucTeMy
xuMmudecknx anementoB J[.J. MennmeneeBa, TaONHIly pacTBOPUMOCTH COJIEH,
KHCJIOT ¥ OCHOBaHUH B BOJE, 2JIEKTPOXUMHUYECKHN P HAPSDKEHUH METAJIOB.
OTH CONPOBOANTEIBHBIC MATEPHAIIBI IIPHUIIATAIOTCS K TEKCTY pabOTHI.

7151 BBIYMCIIEHUH HCTIONB3YHTE HENPOrPaMMUPYEMBIHN KaJIbKYJIISTOP.

Bamnel, monydenHsle Bamu 3a BBIIONHEHHBIE 3aJaHUSA, CYMMHPYIOTCS.
[TocTapaiiTech BHIIOJIHUTD KaK MOKHO OOJIbILE 3alaHUi U HaOpaTh HanOoJIbIIee
KOJIMYECTBO OaJIOB.

[Tocne 3aBepiueHus: paboOTHI IPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3a/laHHe
B Oyiankax otBeToB Nel 1 No2 Obl 3amucaH Moj] MpaBUIbLHBIM HOMEPOM.

OtBeT: 34 .

Kenaem ycnexa!

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun Epp,m(osa EnnsaeeTta
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Yactn 1

Omeemom K 3a0anuam 1-25 aenaemca nocnedosamenvnocms yugp. Omeem
3anuwiume 6 NOAA OMEEMAa 6 meKcme padomvl, a 3amem nepeHecume
¢ bBJ/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmayouiezo 3a0anus,
Hauunas c nepeoii kiemouku. Ilocnedosamenvnocms yugp 3anucvieaitme oe3
npoodenos, 3anamoix U Opy2ux 00NOJIHUMENbHBIX CUMB0108. Kajcovlit cumeon
RuUWIUmMe 6 OMOENLHOI K1emOUKe 8 COOMEEMCMEUL ¢ NPUGEOEHHBIMU 6 DIAHKe
oopazyamu. Iugpper 6 omeemax na 3aoanun 7, 8, 10, 14, 15, 19, 20, 22, 23, 24,
25 mozym noemopamucsa.

Jlst BRITIONTHEHUS 3aAaHul 1—3 HCIONB3YHTE CIEAYIONUN PsJl XUMHUIECKIX
2JIEMEHTOB:

1) Fe 2) Ca 3) N 4) Se 5) Ba

OTBeTOM B 3aJIaHUAX 1—3 SBIISIETCS IMMOCIIEIOBATEILHOCTD IUQP, 1O KOTOPHIMHU
yKa3aHbl XUMHUYECKHE 3JIEMEHThI B JAHHOM PSIAAY.

Onpe,uenMTe ABa JJICMCHTA, ATOMblI KOTOPbBIX B OCHOBHOM COCTOSAHHU HMCIOT
OAWHAKOBYIO KOH(i)I/II‘ypaHI/IIO BHCIIHCTO J3HCPIreTUYCCKOI'0 YpPOBHA. 3anuiure
HOMEpa BLI6paHHI>IX OJICMCHTOB.

OTBerT:

U3 YKa3aHHbIX B pAAY XUMHUYCCKUX 3JICMCHTOB BI)I6epI/ITe TpHU JIEMCHTA-METaJJ1aA.
Pacnionoxxure BLI6paHHLIe OJICMCHTLI B IOPSAJAKE YMEHbBIICHNA OCHOBHBIX CBOICTB
O6paSyCMBIX UMM BBICIIUX OKCHUIOB.

3anuimre HOMCEpa BBI6paHHI>IX DJICMCHTOB B Hy)I(HOﬁ OCIEA0BATCIIBHOCTH.

Ortser:

W3 uucna yka3aHHBIX B PsAly 2JIEMEHTOB BBIOEpUTE J1Ba JJIEMEHTA, KOTOpBIE
B COCTaBe 00Pa30BaHHBIX UMH aHHOHOB ¢ 001eH (popmyinoit D0,>~ MOTYT HMETh
OJTMHAKOBYIO CTETICHb OKHCIICHHSL.

3anuumMTe HoMepa BRIOPAHHBIX 3JICMEHTOB.

OTBerT:

HoBble BapuaHTbl U 0TBETbI BbIXOAAT TyT: https://t. me/chem_starter
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KOTOPLBIX CYHIECTBYCT BOAOPOJAHAS CBA3b.

1) dTopoBomOpOa
2) aretoH

3) moaoBOIOPO
4) mpomnaHon-2
5) cunan

3anummTe HOMEpa BHIOPAHHBIX OTBETOB.

Ortser:

XUMWUA, 11 knacc

III "3 MPCAJIOKCHHOI'0 TEPCUHA BI)I6€pI/ITe JBa BCHICCTBA, MCKAY MOJICKYJaMU

Cpenn  mpeyioxkeHHBIX  (HOpMyJ/Ha3BaHUM BEIIECTB, pPACIOJIOXKEHHBIX B
NMPOHYMEPOBAHHBIX sSUeiikax, BeIOepuTe (OpMyIb/Ha3BaHUA: A) OCHOBaHUS; b)
KHCIoi conn; B) kuciaoTHOTO OKCHIA.

1 2 3
CO THJPOKCOKapOOHAT TUMOXJIOPUT KaIus
meau(Il)
4 5 6
KBapIl THIPOKCHJL AJTFOMHHUS BeO
7 8 9
THAPOCYIb(AT JTUTHS Zn(OH), rugpokcua xpoma(ll)

3anumuTe B TaOJAWIy HOMEpa SYEeK, B KOTOPBIX PACIOJOKEHBI BBHIOpAaHHBIC
BEILIECTBA, [10]] COOTBETCTBYIOLIMMHU OYKBaMH.

A|b|B

Ortser:

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun Epp,m(osa EnnsaeeTta
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JaHbl 1Be IpOOHMPKH C pacTBOPOM BeliecTBa X. B oiHy U3 HUX 1006aBMIIN pacTBOp
rujpokcuna Oapus, npu 3ToM HaOmoganu oOpasoBaHue ocanka. B apyryro
poOUpKy 100aBHIM PACTBOP BELIECTBA Y M Harpeisu, B pe3yJsibTaTe HaOJIoaaIu
BBIJICJICHUE ra3a ¢ Pe3KUM 3alaxoM.

3 MPEeAJIOKEHHOI0 MNEPCUHSA BI)I6epI/ITe Bemiectsa X U Y, KOTOpPbIC MOI'YT
BCTYIIaTb B OIIMCAHHBIC pPCAKIIUU.

1) (NHy),HPO,

2) NaOH
3)  Ca(HCO;)
4) HBr

5) HF

3anuniure B TaOJIMIy HOMEpa BBIOPAHHBIX BEIIECTB IOJ| COOTBETCTBYIOIIUMHU
OyKBamu.

Ortser:

VYCTaHOBUTE COOTBETCTBUE MEXIY BEIIECTBOM M pEareHTaMd, C KaKAbIM H3
KOTOPBIX 3TO BEHIECTBO MOXKET B3aMMOJCHCTBOBATh: K KaXIOH IO3HMLUH,
0003HaueHHO}1 OyKBOM, MOI0EPUTE COOTBETCTBYIONIYIO TIO3UITHIO, 0003HAYEHHYTO

U pou.

BELIECTBO PEAT'EHTHI
A) Zn 1) H,SO4 (xonw.), NaCl, I,
E) Fe203 2) Clz, HzSO4 (KOHH.), AgNO3
B) KBr 3) Zn(OH),, O, S
I') HNO; 4) NaOH, K,CO;3, C

5) HzSO4, Hzo, Cu
3anumuTe B TA0IHIY BRIOpAHHBIE IUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.

A|b|B|T

Ortser:

HoBble BapuaHTbl U 0TBETbI BbIXOAAT TyT: https://t. me/chem_starter
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n YCTaHOBUTE COOTBETCTBHE MEXKY HMCXOIHBIMH BEIIECTBAMH, BCTYHAIOUIMMU B YcTaHOBUTE COOTBETCTBHE MEXK/Y Ha3BAHHEM BEIIECTBA U KJIACCOM/TPYIIIOH
PeaKIHIo, ¥ MPOAYKTOM(-aMH1) 3TON PEaKIMU: K KOXKJON MO3UIIH, 0003HAYEHHON OpPraHUYECKUX COCTUHEHUH, K KOTOPOMY(-0i) 3TO BEIECTBO MPUHAJICHKHT: K
OyKBOIi, OIOEPUTE COOTBETCTBYIOMIYIO TIO3HIINIO, 0003HAYCHHYIO IIU(POIA. KaXJI0¥ MO3UIKHU, 0003HAUYCHHOMN OYKBOM, MOA0EPUTE COOTBETCTBYIOIIYIO
NCXO/IHBIE BEILIECTBA [TPOJIYKT(bI) PEAKITUN MO3HLHIO, 0603HAUCHHYIO LHPPOH. KIACC/IPYIIIIA OPLAHIIEKIX

A) CaH, u H,0 1) Ca(OH), HA3BAHUE BEIIIECTBA COEIVHEHMIA
Bb) KHCO; u Ca(OH), 2) KHCO; u Ca(OH), 2\
B) CaO u H,0 3) Ca(HCO;), n KOH A) TmporaHoH 1) omHOATOMHBIE CITUPTHI
I) Ca(HCOs), u KOH (u36.) 4) CaCOs, K2COs 1t H,O B) nponaros-2 2) KeTOHbI

5) Ca(OH), u H, B) mnpomanamon-1,3 3) MHOroaTroMHbIE CIIHPTEHI

6) CaO u Ha 4) yrneBoapbl

3anumnTe B TAGAUILY BHIOPAHHBIE HHBPBI IO/ COOTBETCTBYIOIIMH GyKBAMIL. 3anumuTe B TA0IHIY BRIOpAHHBIE IHUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.

~

A| B | B
A| b | B|T OTBerT:

OTBerT:

W3 npeasioxkeHHOTo NepeyHs BRIOEPHTE /IBa BEILIECTBA, KOTOPHIE SBIISIIOTCS MEXKLY

III 3amaHa cxeMa MPEeBPAIICHUI BEIIECTB: OGO H30MepamH.

6<10¥ZoN WA NI9HhO90dHAd1L

AI(NO»);3 2y X K,CO3, 1° v 1) m300yTtan
2) u3omnpeH
OmnpenenuTe, KaKHe W3 YKa3aHHBIX BENIECTB SBIAIOTCS BellecTBaMu X 1 Y. 3) musnmAn
4) Oyramuen-1,3
) Al 5) mentanuen-1,3
2) ALOs
3) KAIO, 3anumuTe HOMEpa BHIOPAHHBIX OTBETOB.
4) AlLGCs ]
5) Al(OH); Ortser: —
3anmuiuuTe B TaONHUIly HOMEPA BHIOPAHHBIX BEILECTB IOJ COOTBETCTBYIOIIMMU W3 npeqioKeHHOTO TepPeuHsT BHIOCpUTE BCE PEAKIUH, B PE3yJIbTaTe KOTOPBIX E
OyKBamH. 06pasyeTcs 3TAHOIL. =
1) rungparauus STUHA
XY 2) TuppaTanus STHIEHA
Ortger: 3) 1wenouHOU ruaponu3 GpoMITaHa
4) 1eN0YHOM rMIPONU3 FTUIALIETAT

5) BOCCTaHOBJICHHE all€TAJIbJICTUIOB

3anuiTe HoMepa BHIOPAHHBIX OTBETOB.

OTBeET:

CocTaBuTenb BapuaHTa: penetuTtop no xumuun Epankosa EnusaeeTta HoBble BapuaHTbl U 0TBETbI BbIXOAAT TyT: https://t. me/chem_starter
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U3 mpeutoskeHHOTO TIepeyHs BRIOCPUTE JBa BEIIECTBA, C KOTOPBIMH AUATHIAMIH
He B3aMMOJIeiiCTBYeT.

1) HBr
2) Ca(OH),
3) HCOOH
4) 0,

5) NaHCO;

6) 3anmmuTe HOMEpa BHIOPAHHBIX OTBETOB.

Ortser:

YcTaHOBUTE COOTBETCTBUE MEXK/Y BEILECTBOM M OPraHUYECKHM MPOAYKTOM €ro
OKHCJICHHS TIEPMaHraHaTOM KajHs B KHCJIOW cpele: K KakIOH MO3HIHH,
0003HaYeHHOH OYKBOM, ITOAOEPUTE COOTBETCTBYIOILYIO TTO3HUITHIO, 0003HAYCHHYIO
U pou.
BEIIECTBO IMPOAYKT OKHCJIEHU S
A) UUKIONCHTEH 1) CH;COOH
2) CH3;CH,COOH
3) CH;CH,CH,COOH
B) menten-1 4) HOOCCH,COOH
I') Oyren-2 5) HOOCCH;CH,COOH
6) HOOCCH,CH,CH,COOH

b) mnenramuen-1,4

3anumuTe B TA0IHIY BRIOPAHHBIE IIUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.
A|B|B|T

OTBerT:

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun Epp,m(osa EnnsaeeTta

TpeHnpoBoYHbI BapnaHT Ne8 ot 29.01.2024 4/15

VeraHoBUTE COOTBETCTBHE MEXKIY CXEMOW pEaKlUM ¥ BEUIECTBOM X,
NPUHAMAIONIMM B HEH ydyacTHe: K KaXIOoH HOo3uIMH, 0003HauYeHHOW OYKBOW,
H0AOEpUTE COOTBETCTBYIOLIYIO MO3ULHUI0, 0003HAUCHHYIO LU(POIL.

CXEMA PEAKIIUN BEILECTBO X
Cuo, t°
A) X = CH;CH,CHO 1) mnpomex
KMnO, (H*) 2) mnpomaHon-1
B) X ———— CH;CH,COOH 3) npomanon-2
cuo, t° 4) mnpomaHoH
B) X —— CH;C(O)CH; 5) mpomaHOBas KUCIOTA

KMnO, (H;0) JUIPOIUIOBBINA 3¢up

I) X ———— CH;CH(OH)CH,OH

3anuniure B TabUIy BHIOpaHHbBIE HU(PHI 1101 COOTBETCTBYIOIMMHU OyKBaMHU.

A|Bb|B|T

OrTBerT:

3azLaHa cXema HpeBpaHleHI/Iﬁ BCHICCTB:

CH,CI
Cl, ©/ NaOH
X —>» —_— Y
BOJH.

Onpe;[enHTe, KaKHW€ U3 YKa3aHHBIX BCIIECTB ABJIAIOTCA BEIICCTBAMUA XnuY.

1) crtupon
2) 0OeH301
3) Tomyon
4) OEH3WJIOBBIN CITUPT
5) denon

3anuuiure B TaOJIMIly HOMEpa BBIOPAHHBIX BEIIECTB I10J{ COOTBETCTBYIOIIUMH
OyKkBamu.

OrTBerT:

HoBble BapuaHTbl U 0TBETbI BbIXOAAT TyT: https://t. me/chem_starter
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U3 npeyiosKeHHOTO TIEPEYHs BRIOEPUTE BCE THUIBI PEaKiuil, K KOTOPHIM MOXHO
OTHeCTH B3auMoJeiicteue okcuaa ¢pocdopa(V) ¢ Bogoi.

1) peakmus oOMeHa

2) TereporeHHas peaKIius

3) peakuus COeAUHEHUS

4) sK30TepMUYECKas peakuus

5) OKHCIUTEIHbHO-BOCCTAHOBUTEIbHAS PEAKIIUSI

OTBET:

W3 mpemioxkeHHOro mepevHsi BhIOEpUTEe BCe BHEIIHWE BO3JCHWCTBUSA, KOTOpHIE
MIPUBOJAT K YBEINYECHUIO CKOPOCTH PEAKLIUH CEPBI C BOJIOPOIOM.

1) noBbllIEHUE JABICHUS B CUCTEME

2) yBelIMYeHHUE KOHIIEHTPAIMH BOJOPOIa

3) moOBBILIEHHE TEMIIEPATYPHI

4) yBeIMUYEHHUE KOHIIEHTPAIMH CEPOBOIOPOaA
5) TOHMXEHHE TeMIIePaTyphbl

3anummnTe HOMepa BEIOPAaHHBIX OTBETOB.

OrtBer:

YcTaHOBUTE COOTBETCTBHE MEXKILYy CXEMOM PEaklMi U CBOMCTBOM MEIH, KOTOPOE
STOT JIEMEHT HPOSIBISICT B TAHHOM peakIiy: K KaKIOH MO3UINH, 0003HAYCHHOM
OyKBOii, moIOEepHUTE COOTBETCTBYIOMIYIO TIO3HIINIO, 0003HAUYECHHYIO IIH(POT.

CXEMA PEAKLIINA CBOMCTBO MEJIN

t
A) Cuz0 + sS04 rom) = CuSO4 + SOz + Hy0 1) sABASETCS OKHCIUTEIIEM
o 2) SBISAETCS BOCCTAHOBHUTEIEM

t
B) CuS + HNOj3 omn) = CuSO4 + NO2 + H20 3) ABNISETCSA M OKUCITHTENIEM,
B) CuO +HCl — CuCl + H.O 1 BOCCTAHOBHTEIIEM

4) He MPOSIBISIET OKUCIUTEIHHO-
BOCCTAHOBHTEIILHBIX CBOMCTB

3anumuTe B Ta0IHITY BRIOpaHHBIE IHUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.

A| b |B

OrTBerT:

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun EpDMKOBa EnnsaeeTta

TpeHnpoBoYHbI BapnaHT Ne8 ot 29.01.2024 5/15

YCTaHOBUTE COOTBETCTBHE MEKY BEIIECTBOM M MPOIYKTAMHU DJICKTPOJIU3A €ro
BOJIHOTO PAaCTBOPA, KOTOPBIE BHIICISMIOTCS HA MHEPTHBIX 3JIEKTPOJAaX: K KaxI0u
NO3ULUH, 0003HAYCHHOI OYKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO IMO3UIHIO,
0003HaYCHHYO IIU(POH.

BELIECTBO MMPOAYKTHI DJIEKTPOJIN3A
A) KBr 1) Li, SO,
Bb) CuBr; 2) Cu, Br;
B) LizSO4 3) Hz, BI‘z
4) H,, O

3anumuTe B Ta0IHIY BRIOpaHHBIE IHUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.

A| b |B

Ortser:

HoBble BapuaHTbl U 0TBETbI BbIXOAAT TyT: https://t. me/chem_starter
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I[J'IH BBITIOJIHCHMS 3alaHUA 21 HCHOHLSyﬁTC CJICAYIOMHNE CIIPABOYHbIC JaHHBIC.

Konuentpamus (MoJsipHasi, MOJIb/JI) ITOKa3bIBAET OTHOLICHUE KOJIMYECTBA
pacTBOpEHHOTO BelecTsa (7) kK 00bEMy pactsopa (V).

pH («m> am») — BOIOPOIHBIN IOKa3aTelb: BEIHUYMHA, KOTOpPas OTpaxKaer
KOHIIGHTPAIlMI0 HOHOB BOJOpPOJAa B pacTBOpe M HCHOIB3YeTCS I
XapaKTepUCTHKH KACIOTHOCTH CPEIbI.

LLkana pH BOOHLIX pacTBOpPORB

3NeKTponnToB
I ] I ) 1 1 1 1 ) ) ) 1 1 ) 1
pH o1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 A A A A :
¥ v ¥ v ¥
}
Cpena CHINBHO cnabo HeilTpanoHas cnabo CMINBHO
pacTeopa KMcnas Kucnas WenoYHas  LenovHas

st BeuiecTB, MpUBEAEHHBIX B IEPEYHE, ONPEAETUTE XapaKTEP CPEAbl UX BOJHBIX

pacTBOpOB.
1) HBr

2) Cu(NOs),
3) NazSO4
4) KHCO;s

3anuuinte HOMepa BELIeCTB B MOPSAKE BO3pacTaHusi 3HaueHust pH ux BOAHBIX
PacTBOPOB, YUUTHIBAS, YTO KOHIICHTPAIIMS BEIIECTB BO BCEX PACTBOPAxX (MOJb/M)
OJIMHAKOBASI.

Ortser: — — —

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun EpDMKOBa EnnsaeeTta
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YcTaHOBUTE COOTBETCTBHE MEXIY CIIOCOOOM BO3JCHCTBHS Ha pPaBHOBECHYIO
cucreMy

C207% p-py + H2Op @ 2CrO4% pp) + 2H o) - Q
U CMCLICHUCM XHUMHYCCKOT'O paBHOBECHA B PE3YyJIbTATC 3TOI'O BO3HeﬁCTBHH: K

KaXI0i mo3uimu, 0003HAYCHHON OyKBOW, MOA0EPUTE COOTBETCTBYONIYIO
MO3HIIKI0, 0003HAYCHHYIO U POIi.

BO3IENCTBUE HA CUCTEMY XNUMHNYECKOE PABHOBECHUE
A) TIOBBIIIIEHUE TEMTIEPATYPBI 1) cmemmaercst B CTOPOHY MPSAMOit
B) nobasnenue TBEPIOrO XpoMaTa peakuu
HaATpHUs 2) cMemnraercs B CTOPOHY 0OpaTHOM
B) nmoHmxeHue naBieHUs peaxiuu

I') nobaenenue TBEPAOH WENOUN 3) mpaKTHYECKU HE CMEILAeTCs

3anumuTe B Ta0IHIY BRIOpaHHBIE IHUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.

A|Bb|B|T

Ortser:

B peaxTop mocTossHHOTO 00BhEMa MMOMECTIUIN Taphl HUKIOTeKCaHa M HAarpeild B

NPUCYTCTBHH Kataju3zaTopa. [Ipu 3TOM MCXOIHAsh KOHUCHTPALHS [IMKJIOreKCaHa
cocrtasisiia 0,3 Moub/1. B pe3ynbTare mpoTekanus 0OpaTUMON peaKIiu

CsHizm 2 CeHsr) + 3Ha

B PCAKIHOHHON CHCTEME YCTAHOBHIIOCH XHUMHYECKOE PABHOBECHE, ITPU KOTOPOM
KOHIIEHTpaIus Bogopoaa coctasmia 0,3 MOJIb/I.

Onpenenure paBHOBecHyto koumeHTpammio Ce¢Hiz (X) m  paBHOBecHyIo
koHueHTpauuio CsHe (T).

Bribepute U3 criucka HOMepa MPaBUIIEHBIX OTBETOB.

1) 0,1 moms/n

2) 0,2 Monb/n

3) 0,3 Mosb/

4) 0,4 monb/n

5) 0,5 monw/a

6) 0,6 MOJB/T

3anmmuTe BEIOpaHHBIE HOMEpa B TAOIHILy IOl COOTBETCTBYIOIIMMHU OYKBaMH.

X1|1Y

OTBerT:

HoBble BapuaHTbl U 0TBETbI BbIXOAAT TyT: https://t. me/chem_starter
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EOvHbI rocynapcTBeHHbIN ak3ameH, 2024 . XUMWUA, 11 knacc

YcTaHOBUTE COOTBETCTBHE MEXIy (OPMYJIaMU BEUICCTB M PEarcHTOM, C
MOMOIIEI0 KOTOPOTO MOXHO PAa3JIM4UTh BOIHBIC PACTBOPHI ATHX BEIISCTB: K
KaXIoi mo3uimu, 0003HAUCHHON OyKBOW, MOA0EPUTE COOTBETCTBYOLIYIO
MO3HIIKI0, 0003HAYCHHYIO U POIi.

OOPMVYIJIbI BELIECTB PEATEHT
A) NaNO; u Ba(NO3), 1) HCI1
B) CuCl; u Cu(NO3)2 2) Alx(SO4)s
B) NaCl u AICI3 3) AgNO;
I') NaCl u Nal 4) AlCl;
5) Ba(OH):

3anumuTe B TA0IHIY BRIOpaHHBIE IHUQPHI IO COOTBETCTBYIONTUMH OyKBaMH.

A|Bb|B|T

Ortser:

YCTaHOBUTE COOTBETCTBHE MEKAY OOJACTHIO TPUMCHEHHS M BCIIECCTBOM: K
KaXIoi mo3uimu, 0003HAYCHHON OyKBOW, MOA0EPUTE COOTBETCTBYONIYIO
MO3HIIKI0, 0003HAYCHHYIO U POIi.

OBJIACTB [TPUMEHEHU S BEHIECTBO
A) B KauecTBe TOILIMBA 1) won
b) B xadecTBe aHTHCENITHKA 2) aneToH
B) B kauecTBe pacTBOPUTEIS 3) MeraH

4) cynbdar HaTpUS

3anumuTe B Ta0IHIY BRIOpaHHBIE IIUQPHI IO COOTBETCTBYIONTUMH OYKBaMH.

A| b |B

OrTBerT:

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun EpDMKOBa EnnsaeeTta

TpeHnpoBoYHbI BapnaHT Ne8 ot 29.01.2024 7115

Omeemom K 3a0anuam 26—28 aensemcsa uucio. 3anumiume I3mo 4UC10 6 none
omeema é meKkcme padomut, co0a100aAs1 NPU INMOM YKAZAHHYIO CHIENEHb
mounocmu. 3amem nepenecume mo yucio ¢ bB/IAHK OTBETOB N 1
CHnpasa om HOMepPa COOMEEMCMEYIoue20 3a0anusl, HaAaYUHAas ¢ NePeoil
knemouku. Kaycowtii cumeon nuwiume 6 omoenvHoll Kiiemouke 6
coomeemcmeuu ¢ npugedénnvIMu 6 dnanxe oopasyamu. Eounuyvt uzmepenusn
Qusuueckux eenuyun 6 GIAHKE OMEEMA YKA3bI6ANb HE HYICHO.

Ilpu npoeedenuu pacuémoe 011 6cex 31eMeHmM 08, Kpome Xa10pa, UCnOAb3yiime

3HAYECHUA OMHOCUMEIbHBIX AMOMHbBIX MACC, 8bIPANHCEHHbBIE UCIDIMU HUCT1AMU
(A(Cl) = 35,5).

CKONbKO IpaMMOB IIIOKO3HI cliefiyeT pacTBopuTh B 200 r €€ 5%-Horo pacTBopa,
4yToOBl MaccoBas JOJSl TJIIOKO3bl cTaia paBHoit 10%? (3amumiuure ymciao c
TOYHOCTBIO JI0 1IEJIbIX.)

Ortser: T.

Brruncnure Maccy ameTanpAernga, KOTOPBI Cropaer B COOTBETCTBHH C
TEPMOXHMHUYECKUM YPaBHEHHEM PEaKINN

2CH3CHOgx) + 502 = 4COx(r) + 4H2O(r) + 2385 x/Ix

eciu Tpu 3ToM Beifesstercs 477 k[ TetutoTel. (3anuInuTe YUCIO ¢ TOYHOCTHIO
JIO JTECSATHIX. )

OTBeET: T.

Texuuueckuit kapOua amromuHHAs Maccod 90 r, B KOTOPOM MaccoBas HOJIs
MPUMECH YIiieposia cocTaBisieT 4%, pacTBOPIIN B M30BITKE COJITHOW KHCIIOTHI.
Onpenenute Maccy 00pa3oBaBIICHCS TPU 3TOM COJH. (3alMUIIUTE YHCIO C
TOYHOCTBIO /10 AECATHIX. )

OTBET: T.
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EOvHbI rocynapcTBeHHbIN ak3ameH, 2024 . XUMWUA, 11 knacc

Yacrtn 2

/lna 3anucu omeemos na 3aoanun 29-34 ucnonvsyiime b/IAHK OTBETOB
N 2. 3anuwiume cnavana nomep 3adanusa (29, 30 u m.o.), a 3amem ezo
nodpoonoe pewienue. Omeemel 3anucvléaiime YémKo u pazdoopuueo.

Jnst BeimonHenust 3aganuit 29 u 30 ucnonb3yiiTe clHeAyolui NepedyeHb
BEIIECTB!
MOIUJ HATpUs, CepHas KUCIIOTa, aleraT cepedpa, XJIopaT HATPUs, OKCHUJ
mapranna(ll), ropua kamus. JIomycTUMO HUCIONB30BaHIE BOIHBIX PACTBOPOB
BEIIIECTB.

W3 mnpeanokeHHOTo MepedHsi BBIOGPHUTE BEIIECTBA, KOTOPbIE BCTYIAIOT B
OKHCJINTEIbHO-BOCCTAHOBUTEIBHYIO PEAaKLIUI0 C 00pa3oBaHMEM MPOCTOrO
BelllecTBa M 0€3 BbIICNCHHs ra3a. 3aluilUTe ypaBHEHHE TOJIbKO OJHOH U3
BO3MOXXHBIX  OKHCJIMTEIIbHO-BOCCTAHOBHUTENIbHBIX  PEAKIMi €  ydacTHEM
BBIOpaHHBIX BemecTB. COCTaBbTE ANIEKTPOHHBIN OallaHC (3alUIINTE ypaBHEHHS
MPOIICCCOB  OKUCIICHMSI W  BOCCTAHOBJICHHWS), YKKUTC OKUCIUTEIh W
BOCCTAHOBHUTEITb.

W3 npeiosxkeHHOTO NepedHs BEIOepHUTE J1Ba BEIIECTBA, PEAKIMs HOHHOTO OOMeHa
MEXIy KOTOPBIMU COHpPOBOXIAaeTcs 00pa3oBaHUEM OCajAKa. 3aluIIuTe
MOJIEKYJISIPHOE, IIOJHOE W COKpAaIlIEHHOE HOHHBIE YpPaBHEHUS C Yy4YacTHEM
BBIOpPAHHBIX BEIECTB.

[IpoBenwu »neKTpoan3 pacTBOpa HUTpara cepedpa. BeimenuBmmiicss Ha aHOE Ta3
IpY HarpeBaHMWH IIpOpearnposal ¢ xene3oM. OOpasoBaBIeecs Py ITOM TBEPI0E
BEIIECTBO YEPHOTO IIBETa MOMECTHIIH B PAcCTBOP HMOJOBOAOPOJHOHM KHCIIOTHI.
ITomy4yeHHOE ITPH 3TOM IPOCTOE BEUIECTBO IIPU HATPEBAHMU IIPOPEATUPOBAIIO C
PacTBOPOM THAPOKCHIA HATPUSI.

Hanumure MosieKyIsipHble yPAaBHEHUS YETHIPEX ONMCAHHBIX PEAKIIUM.

Hanumure ypaBHEHUs peaklMid, C IOMOINBIO KOTOPBIX MOXHO OCYLIECTBUTH
CIEIyIOIINE IPEBPALLCHUSL:

CH, COOH
2CH;0H, H,S0, ¢°
renrtaH— X — — X, —> — X3
Cl COOH
Ilpuy HanucaHuum ypaBHEHHWH peakIuil yKa3blBalTE MPEUMYIIECTBEHHO

oOpasyrommecs: IPOIyKTH, UCTIONB3YITE CTPYKTYPHBIE (OPMYIBI OPTaHHIECKUX
BEIIECTB.

CocTtaButenb BapuaHTa: peneTnuTop no XxmmMmuun Epp,m(osa EnnsaeeTta

TpeHnpoBoYHbI BapnaHT Ne8 ot 29.01.2024 8/15

IIpu cropanun 7,35 r opranudeckoro BemectBa A obOpasyerca 5,6 1 (H.Y.)
yraekucioro rasa, 4,05 r Boasr, 0,56 1 (H.y.) a3ota. M3BecTHO, 4TO BemiecTBo A
MMEeeT HEePa3BETBIICHHBIN yTIIEPOIHBIH CKEJIET, COAEPKUT TPU (YHKIIMOHATbHBIE
TPYTIIEI, IPH 3TOM a30TCO/EPIKAIas IPYIIIa HAXOAUTCSA B O -ITOJI0KEHUH K OJJHOH
13 KHCIIOPOACOACpKAIMX TIpym. BemecTBo A MOXET pearnpoBaTh Kak ¢
TUAPOKCUAOM Kajusl, TaK U C COJITHOM KHCIIOTOH.

Ha ocHOBaHMM NaHHBIX YCIIOBUS 3aa4H:

1) mpoBemute HEOOXOAMMBIEC BBIUUCICHUS (YKa3blBalTe CIUHUIBI W3MEPEHUS
HUCKOMBIX (DU3MYECKHX BEJIMYUH) KM YCTAHOBUTE MOJICKYJSIPHYIO (opmyiry
BeIlleCTBA A,

2) cocTaBbTe CTPYKTYpHyIO (opmyiy BemiecTBa A, KOTOpash OJHO3HAYHO
OTpa)kaeT NOPSJOK CBSI3H aTOMOB B €r'0 MOJICKYJIE;

3) HanMIIMTE ypaBHEHHE PEaKIMU BEIIECTBa A ¢ M30BITKOM THAPOKCHIA Kalus
(ucnone3yiite cTpyKTypHBIE (POPMYIIBI OPraHUYECKUX BELIECTB).

CMmech ochuma npHKAa U HATpHOA MarHUS oOmel mMaccoit 65,7 T, B KOTOpOi
o011Iee 9ncIto IEKTPOHOB B 32 pa3a Oombie uncia ABoragpo, pactBopmii B 730
T 30%-HOH1 CONSTHOM KUCIIOTHL. BrIuncnTe MaccoByIO JOJIO KUCIOTH B KOHEUHOM
pacTtBope.

B otBere 3anummuTe ypaBHEHH PeaKnnii, KOTOPBIC YKa3aHBI B YCIIOBUH 331a4H,
MPUBEANUTE BCe HEOOXOAMMBIE BBHIUUCICHUSI (YKa3bIBaiiTe eUHUIIBI U3MEPEHUS U
0003HaueHHsI HICKOMBIX (PM3NYECKUX BEIHYHH).

IIposepvme, umoodvl Kax)covlit omeem Obll 3aRUCAH PAOOM C HOMEPOM
COOmEemcmayouiezo 3a0aHus.

COCTABUTEJIb BAPUAHTA
®UO: | Epnukosa Enuzasera EBrenbeBHa
Mpeamet: | OI'D u EI'D o xumun
Crax: | ¢ 2016 roma
Peranuu: | 2 xumudeckux obpazosanus OmI'Y u ®EH HI'Y
Axkayut BK: | nuunas crpanuna https://vk.com/e.erdikova
Caiit n non. | rpynna no noaroroske k EI'D no xumuun
uHopmanma: | https://t.me/chem_starter
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PACTBOPHMOCTH KHCJIOT, COJIE H OCHOBAHHII B BOJIE

u
+
c
+
A
+
=
1Y)
+

NH.* | Ba?* | Ca®* | Mg*

e

A|3+

Fe®*

Fe®*

Mn2+

Zn2+

pJ
m’l‘

H92+

+

'u
g,

Sn2+

Cu2+

H
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el vl Lol o] g
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ol lev] el s !

BCN vl avll fand Bas

HS~
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50,2

nul el Rasl Lol fued Bvll el Iovl fusf Ko
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avl lavll lavl lavl lavll Ravll favll Ravl Eav Ravl favl Ravl av)
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PO4*-
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COs-

HCOs~

BN BCY BT BT andl BEE Lol BN Lo} RCH [BUY BRCY

=D

BCY BCN Y fanfl fandl BN B

CHsCOQ~
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MnO4~

Cr.072-
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[awll BCH BN Lol R
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~ || ]
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sl Lol el Lol vl Fall Eovll Kavl fovd fovd BT fuad Dol ol Ll el BRR Lol vl ol kvl lavl lavd Ko ]
ael Lol Dol Lol vl sl vl ool faut ool Fasd fued Rl ol B Kol Dol fue] bl
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o] ovll laell BOR Ll fasll vl Baoll faod Roell Kl fund Bvl ool BN Dol vl Bl Lol
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ClOs~ P P

a=l avh fasd funh lavi fusfl ool el funfl ool fun)l fuudl vl ool B

p

el i)l BCY B BCY BCY L o BN BCY BEY B fanll BUY Lo} Bl o) B

p

p

aell avll fauf B BOS anll avll BCN faof el fand fand BUE Lel BCE Lol BN PRCY BCR Faol Eovll vl aell o] Jus

sl Lol fand BOR Lol Fanll Lol BN fasd vl B huad R LoB BCY BB BOR b BEY Fanf Lol el vl v
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avl vl fusdl Ko RO BOH Lo} RCY anll BCY FER fand BCY L 78 B Lo} BCR BCY PON Eanll BRCR Kol vl vl Rusl

«P» — pactBopsterca (> 1 r va 100 r HxO);
«H» — e pactBopserca (menbine 0,01 T Ha 1000 r BoABI);
«7» — HeT OCTOBEPHBIX CBEICHIE O CYIIIECTBOBAHNH COCAUHCHUH

«M>» — mano pacteopsercs (ot 0,1 T 1o 1 v ma 100 r H>O)
«—» — B BOTTHOH cpene paznaraercs

PAJ AKTUBHOCTH METAJLITOB / INEKTPOXHUMHNYECKHI P HANPSKEHHI
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_

AKTHEHOCTE MCTAJLJIOB YMCHBIIACTCH

CocTtaButenb BapuaHTa: peneTnuTop nNo XmmMmuun Epp,vn(oaa EnnsaeeTta
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Mepunoauyeckaa cuctema xumuueckux anementoB [.U. MeHpeneeBa

FCpynnebl
| 1l 1] \'] v Vi Vil VI
1 2
1 H 1,008 (H) He 4,00
Bogopoga, Tenuii
3 4 5 8 7 8 9 10
n 2 Lisos Bego1 1081 B 1201 C 14,00 N 16000 1900F Ne 20,18
JNutnia Bepunnui bBop Yrnepog, Azor Kucnopog, PTop HeoH
11 12 13 14 15 16 17 18
e 3 | Nazgee | Mg 2131 | 2508 Al | 2800Si 30,97 P 3206 S 3545 Cl Ar3g95
Hatpuii MarHuii AnOMUHWIA KpemHui Pochop Cepa Xnop AproH
p 19 20 21 22 23 24 25 26 27 28
4| Ko | Casos | Scaam | Tisarneo | Vsom | Crszoo | Mnsass | Fesses | Cosses | Nisseo
Kanuii Kanbyyuii CraHgui TutaH BaHaanii Xpom MapraHeL Keneso Kobanbt Hukenb
n 29 30 31 32 33 34 35 36
6355 CU | 65302ZN | so72Ga | 7250Ge | 7492 As | 7806Se | 7000Br Krs3s0
Meap LinHi [annuit epmaHnit MbilbaK CeneH Bpom KpuntoH
o 37 38 39 40 P 42 43 a4 45 45
5 | Rbesar | Sravez | Yaosor | Zr o122 | Nb oze1 | Mo osas | TCoser | Ru 10107 | Rh1o291 | Pd 106,42
Jil PyBuauit CTpoHLmiA Wrrpuia LiproHuii Huobuii Monu6aeH TexHeLmii PyTeHui Poauii Nannaguii
47 48 49 50 51 52 53 (2
10787 AQ | 11241 Cd | 11482In | 118695N [ 121,758b | 12760 Te | 128901 Xe 131,29
bl Cepebpo Kaamuii WHawnii Onoso CypbMa Tennyp Wog, KceHoH
55 56 57 72 73 74 75 76 77 78
6 [Cs 13291 | Basrss | Lar1sser | Hf 17840 | Ta1soes | Wissss | Retss2r | Os 102 | Iri19222 | Ptissos
Lleanii bapuii NaHTaH [acpHu i TaHTan Bonbdpam PeHuii Ocnnit Wpuania MnatuHa
78 80 81 82 83 84 85 86
196,97 AU | 20059 HQ | 20438 Tl | 207,2Pb | 208,98 Bi | 209 PO | 219 At Rn 222
3onoro PTyTb Tannuii CenHey Bucmyt MonoHwi Acrar PaaoH
a7 88 89 104 105 106 107 108 109 110
7 | Frizesy | Razs | Acer| Rfzet; | Db zez | Sg 2ss) | Bhzsag | Hs (2691 | Mt 2sg | Ds 271)
dpaHumnid Paauii AKTHHUIA Pesepdopauii Ty6Hui Cuboprui Bopuii Xaccui MeiiTHepuii | HapmwTtagrui
M 112 113 114 115 116 7 118
zeolRg | zesiCh | pesggNh | 289 Fl | pegMc | zesilv | psa Ts Og 204
PeHTrenunid | KonepHuupmii HuxoHuit dneg i M i | Nneepmopuii TeHHeeH OraHecoH
* [lTaHTaHOUAbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ceio | Pras Nd1saa | Pmupas | Smiso | Eutsz | Gdisz | Tbise | Dy1e2s | Hoss Erier | Tmise | Ybirs | Luirs
Llepui Mpazeoaum Heogum MpomeTni Canmapuii Eeponuii laponuHmii Tepbuii Aucnposuii onbuunid Spbuii Tynuii Wrrepbuit TNioTevnit
** AKTUHOWAbI
90 91 92 93 o 95 96 97 98 %9 100 101 102 103
Th2z | Paazsi U 238 Np2s7 | Pups | Ampzss | Cmyzn | Bkren | Cfizsy | Eszs2 | Fmzsn | Mdizsg | Nopsg | Lr2sz
Topuid MpoTakTuHuii YpaH HentyHuii MnyToHuit AmepuLpit Kiopuid Beprnuii KanudpopHuit | DiAHwWTeRHNA Depmnii Mengeneesuid| HoBenuii TNoypeHcnit

CocTtaButenb BapuaHTa: peneTnuTop nNo XmmMmuun Epp,vn(oaa EnnsaeeTta
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