BCEPOCCHICKA S OJIMMITUAIA HIKOJBbHUKOB 110 XMMUU
(MyHUIHMNIAJIBHBINA YTAN)

TEOPETUYECKUMA TYP
BO3pacTHas rpyra (8 kiacc)

Pewenua u cucmema ouenuganusn
MaxkcumMajabHas oleHKka — 42 0aJjia

3amaua 8-1.

B mnonsaTHE «IparolieHHble METAJUIBD» BXOAST 30JI0TO, cepedpo, IuiatuHa. biaromaps
BBICOKOM XMMHMYECKOW MHEPTHOCTHU OHU HE OKHUCISIOTCA M HE MOABEPraroTcsi KOPPO3UHU, TEM
CaMbIM COXPaHSIOT XapaKTepPHBIH OJIECK W BHEIIHIOW MPUBJICKATEILHOCTh. VCTOpUYECKU
CJIOXKWJIOCh, YTO JparolieHHbIE METAUIbl HCMOJb30BAIUCH JI HM3TOTOBJICHUS FOBEIHUPHBIX
yKpalieHuil. BpICOKasgs CTOMMOCTH IOCTaBMJIA 30JI0TO M IUIATUHY B OJWH LEHOBOM psia C
JIparoleHHBIMU KaMHSIMH, a 30JI0ThIe CJIUTKH ObUIM aJIbTEpPHATHBHOW BAIIOTOW HA MPOTSIKEHUE
MHOTHX THICSYEIECTHH.

Ha 1 centsa0ps 2025 roga nieHa AparoleHHbIX METAJIJIOB — 30J10TA U IUIATHHEI 32 1 rpaMm
cocTaBisuia  cooTBeTcTBeHHO 8867 wu 3483 pyOneit. I[lmoTHOcTM 3070Ta W TUIATHHBI
COOTBETCTBEHHO paBHBI 19,32 r/em® u 21,45 r/cm®. Y3 30510Ta W3rOTOBUIIN JUIS MPOJAXKHU CIUTOK
Maccoit 50 r. PaccumnraiiTe, BO CKOJIbKO pa3 00beM IJIATHHOBOTO CIUTKA JIOJDKEH OBITH OOJIbIIE
00BbeMa 30JI0TOr0 CIAUTKA, YTOOBI CTOMMOCTD 3THX CIIMTKOB ObllIa OJMHAKOBOM.

Kputepun onennBanus:

CogepxaHuie BEpHOTO OTBETA M YKa3aHHUS 110 OLIEHUBAHUIO Bamer
(momycKaroTCst MHBIE POPMYITUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICTIA)

OmnpeneneH 00beM 30JI0TOTO CIIUTKA 10
p=m/V V=m/p=50r/19,32r/cm®=2,588 cm®
OripeziesieHa CTOUMOCTB 30JI0TOTO CIIUTKA 16
50 - 8867 = 443350 py6
CTOMMOCTB TJIATHHOBOTO CIIMTKA MO ycioBuio 3ananus 443350 pyo 10
Omnpenenena Macca MIATHHOBOTO CIUTKA 16
443350 py6 / 3483 pyo/r=127,29 1
Omnpenenen 00beM IIATUHOBOTO CITUTKA 16
V =m/p=127,291 /21,45 r/em® = 5,934 cm®
BrrancneHo oTHomeHne 00beMOB CITUTKOB 16
5,934 /2,588 = 2,29 paza

Hroro: 60

3anaua 8-2.

Kpucramnoruapar cynsdara mapranua (1) conepxur 59,75% kucnopona. Beisenute popmyny
KPHUCTaJNIOTH/IpATa.

Kpurepun oneHuBanus:

CopeprxaHue BEpHOTO OTBETA M YKa3aHUS 110 OIICHUBAHUIO bambt
(momyckaroTcst MHbIE POPMYTUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICTIA)

[Ipennoxena popmyna kpuctamtoruapata MnSO4 -XH>0 106
Omnpenenena MoisipHas Macca KpUCTAIIOTHApaTa Mo hopMmylie 16
M(MnSQO4 -XH20) = (151+18X) r/mo1b
®(0) = [M(0)-N(O)] / M(MnSQO4 -XH20) 40
0,5975=[16- (4 + X)] / (151 + 18X)  X=5
MnSQOq - 5H,0

Hroro: 60




3amaua 8-3.

MeTaibl HCTIONB3YIOTCS BO BCEX OTPACISAX MPOMBIIUICHHOCTH, CEITLCKOTO XO35HCTBA, B
TEeXHHUKE, METUIIMHE, B ObITY. Yallie MeTauibl HaXOAST IPUMEHEHNE B BUJIE CIJIABOB.

C nmaBHUX BpPEMEH YEJIOBEK HCIIOJb3yeT OpoH3y. bpoH3a — cmiiaB Meau ¢ ApYyruMu
3JleMeHTaMM, KpoMe LMHKa (KOTOpBIM XapakTepeH Juis jaryHu). OCHOBHOW JETrHpYIOLIUil
aJIeMEeHT — 0J10BO (Sn). Ho Takke mmpoko mpumeHsroTcs: amomuauii (Al), xpemumii (Si),
oepumnuii (Be), ceunen (Pb) u apyrue.

Bbpon3a wucnonb3yercs JUisi U3rOTOBJICHHS TOJIIMITHUKOB, BTYJIOK, IIECTEPEH, NeTaien
HACOCOB, CYJOBBIX BUHTOB, 3JIEKTPOTEXHUUECKUX KOHTAKTOB, CKYJIBNTYp, Melajiel, Kpernexa u
9JIEMEHTOB JIEKOPA.

B nocnennee BpeMs naepckie NO3UIMKM B MUpE Iu3aliHa 3aHUMaeET JaTyHb. Ee yxe He
CUMTAIOT 3JIEMCHTOM THUITUYHBIX BUHTKHBIX HHTEPHEPOB M aKTUBHO UCIIOIB3YIOT IIPH CO3JIAHUU
pYYeK, CBETHJIBHUKOB, CTaTy3TOK M B JPYrUX CTWISX. OTOT MaTepuajd CTajl HacTOJIbKO
BOCTPEOOBAHHBIM, YTO JU3alHEPHI TIPO3BAIU €T0 «HOBBIM 30JI0TOM).

OCHOBHOH JIETMPYIONIUN 3JIEMEHT B JAaTYHH — IIMHK, a B OpoH3e — 0JI0B0. OHaKo oOa
CIUTaBa CO3JIAIOT U3 OJJHOTO METajlia — MM, IOATOMY OHU UMEIOT BO MHOTOM CXO’KHE CBOHCTBA
U xapaktepuctuku. JlaTynp u OpoH3a Hepeako o0Jalal0T OJHUM M TEM KE OTTEHKOM.
[ToBepxHOCTh OpOH3BI — KpacHas, KpacHO-KeNTas WM TeMHO-KOpuuHeBartas. JlaTyHb —
MaTepual KeIToro OTTeHKa.

bponza — »sto cmmaB memu (80% 1o macce) u onoBa. B cpemHem cocraB JaTyHH B
npoleHTax cienyrmui: Mmeas — /0%, octanbHOE IUHK.

Beruncnure, oOpasen kakoro cruiaBa (OpoH3a wiHM JaTyHb) maccod 10 T comepKuT
Oonbiiee yrcio aroMoB. OTBET MOATBEPANUTE PACUETAMH.

Kpurtepun oueHnBanus:

CopeprkaHrie BEpHOTO OTBETA U YKA3aHUS 10 OIEHUBAHHIO Bauier
(momyckaroTcst UHbIE OPMYITUPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMBICIIA)
OrnpezerieHa Macca U KOJIMYECTBO BEIISCTBA MEU U 0JIOBA B 00pasiie OpOH3HI. 106

m(Cu)=10-0,8=8r
n(Cu) = 8/64 = 0,125 monb

m(Sn)=10-0,2=2r 16
n(Sn) =2/119 =0,0168 monb
OripesiesieHo YKUCIIo aTOMOB MEJIM U 0JI0Ba B 00pa3iie OpOH3HI: 106

N(Cu) = n(Cu) - Na= 0,125 - 6,02 10% =0,7525 - 10?® aTomoB umu 7,525 - 10?2
aTOMOB,
N(Sn) = n(Sn) - Na=0,0168- 6,02 - 102 =1,011 - 10??> aTromoB.

O6mee uncio aromoB: N(aTomoB B 6ponse) = N(Cu) + N(Sn) = 8,536 - 10?2 aTomoB 16

OnpezeneHa Macca ¥ KOJIMYECTBO BEIIECTBA MEU M ITUHKA B 00pas3Iie JaTyHH. 16
Mm(Cu)=10-0,7=7r
n(Cu) = 7/64 = 0,1094 monb

m(Zn)=10-0,3=3r 16
n(Zn) = 3/65 = 0,0462 moJb
OrnpesiesieHo Yrciio aTOMOB MEJIM U IIMHKA B 00pasIie JaTyHH: 10

N(Cu) = n(Cu) - Na=0,1094 - 6,02 10?2 = 0,6586 - 10? atomoB w1 6,586 - 10?2
aTOMOB,

N(Zn) = n(Zn) - Na= 0,0462- 6,02 - 1023 =2,781 - 10??> aTom0B.

O6miee uncio aromos: N(atomos B 6pon3se) = N(Cu) + N(Zn) = 9,367 - 10?2 atomoB 0,56

BoiBoa: B 00pasiie 1aTyHU aTOMOB METAJUIOB COJEPKUTCS OOJIbIIIE YeM B 00pasiie 0,50
OpOH3BI OJJMHAKOBOM MacChl.

Hroro: 80

3amaua 8-4.




YcTaHoBUTE COOTBETCTBHE MCXKAY pa3JIMYHBIMU Ha3BaHUSAMU OJHOT'O BEIICCTBA.

Men A. PacTtBop ammmaka
[Tumesas cona b. Oxcup Bosiopona
Enxwii Hatp B. Okcup yrinepona (I1V)
Kpemueszem I'. Xnopun Harpust
HammaTtelpHb1i ciupT J1. 'mppoxapOoHat HaTpus
Bona E. Oxcun kxpemuus (IV)
I'padpur K. Oxkcup amroMuHUS
I'iinHO3eM 3. 'mapokcokapbonat memu (11)
Mamnaxut U. Yraepon

VTIIeKnucieIi ra3 K. KapOonat xanpius
IloBapeHHas CoJIb JI. CepHas kucnorta
KynopocHoe macio M. I'mapokcu HaTpust

3anummure HOMCpa n 6YKBI)I COOTBETCTBYIOIIUX Ha3BaHUM.

Kpurtepun oueHnBanus:

ConeprkaHre BEpHOTO OTBETA U YKa3aHUS 1O OLIEHUBAHHUIO baner
(momyckaroTcst UHbIE (OPMYITUPOBKH OTBETA, HE UCKAXKAIOIIHNE €0 CMBICIIA)

OtBerni: 1 -K; 2-JI; 3—M; 4-E; 5-A; 6-b; 7-U; 8-X;
9-3; 10-B; 11-TI; 12-JL

3a Kax bl BepHBI oTBeT 110 1 0. 126

Hroro: 120

3agaua 8-5

Onpenenure, 0 KAKOM XUMHYECKOM JIEMEHTE HJICT PeUb:

a) aneMeHT X o0Opa3yer JBa ra3o00pa3HbIX OKCUAA (CTeneHb OKUciIeHus (c.0.) +2, +4), oauH u3
KOTOPBIX HECOJICO0PA3YIOIINIA;

0) anemeHT Y 00pasyeT /Ba HECOJIe00pa3yIOUINX OKCUAA U HECKOJIBKO COJIe00pa3yIoIHX;

B) 2JIEMEHT Z BXOJUT B COCTAB BCEX TUIPOKCHUIOB M OJTHOTO OKCHUJIA;

T) 2JIeMEHT R BXOJUT B COCTaB BCEX TUAPOKCUIOB U BCEX OKCHJIOB;

1) aieMeHT Q oOpa3yer ABa COSAMHECHHSI ¢ KHCIIOPOJIOM, CPEIA KOTOPBIX HET HHU OJHOTO OKCH/IA.
[Tpennoxxute Gopmyinsl coenuHennit anemenToB X, Y, Z, R, Q, 0 KOTOpBIX UET peub B 3a/1aHUM.
Eciu B 3a1aHUM TOBOPHUTCS, YTO DJIEMEHT BXOJHT B COCTaB BCEX THIAPOKCHUIIOB U BCEX OKCHJIOB,
TO 1O OJHOH (hopMyIie, TOATBEPKIAIOIEH ITO.

Kpurepun oneHuBanus:

CopeprxaHuie BEpHOTO OTBETA M YKa3aHHUS 110 OIICHUBAHUIO Baser
(momyckaroTcst MHbIE POPMYITUPOBKH OTBETA, HE MCKAKAIOIINE €ro CMBICTIA)
Omnpenenens! xumuueckue 3neMedTsl X, Y, Z, R, Q—-mno 1 6 50

[Tpenosxens! popmyssl coeanHennit anemeHToB X, Y, Z, R, Q, o koTopbeIX uaer peub | 56
B 3a7aHuu — 1o 0,5 6 3a popmyny

Hroro: 100

Pemienne (mpuMepHbIe BAPHAHTHI OTBETOB):

X —-C: CO, CO2

Y — N: Heconeobpa3zyromue — N20O, NO, coneobpazyromue — NO2, N2O3, N2Os, N2O4
Z — H: NaOH, H:0

R —0O: CuO, KOH, H2S04

Q —F: FO2, F202

OHGHKa BBITIOJTHCHUSA YYACTHHKOM JIF000T0 3aJaHHUA HE€ MOZKET ObITh OTpHHaTeﬂbHOﬁ,
MHUHHMaJIbHasA OIICHKA, BRICTABJIAICMAas 3a BBIIIOJIHCHUEC OTACIIbHO B3ATOI'O 3aJJaHUA 0 6amm0B.



WroroBas oreHka 3a BBHINOJIHEHHE 33JaHUN OINpEAENseTcs] MYyTEM CII0XKEHUS CYMMBI
0amoB, HAaOpaHHBIX YYACTHHUKOM 3a BBIOJHEHHWE BCEX 3aJaHUN OJIIMMIIMAIHOTO Typa C
nocneayomum npuBegeHreM k 100 6abHON cucteMe (ompenensieTcss MPOLEHT BBITOIHEHUS
3a/laHuil YYaCTHIUKOM OT MaKCUMAaJIbHO BO3MOKHOTO 0ajuia 3a BBITIOJHEHUE 3a1aHuii ). Pe3ynbrar
BBIUMCJICHUSI OKPYTIISIETCS IO COThIX.

Hamnpuwmep.

YyacTHUK 3a BBINIOJHEHNE BCEX 3aJjaHnid HaOpait 35 Gauios.
35/42(makcuManbHBI Oall 3a BBIMOJTHEHHE BCEX 3alaHWi AaHHOro kiacca) - 100 = 83,333,
Pe3ynbTaT OKpyTIISeTcs 10 COThIX, CAeA0BaTENbHO, 83,33,



