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NMpeaucnosue

Yeancaemvie yuumena u 9-knaccruxu!

OcHoBHOe o0O1iee o6pa3oBaHue 3aBeplllaeTcs HTOrMOBOH rocyzapcTt-
BEeHHOU aTTecTanueil BBINYCKHUKOB, B X0J€e KOTODPOil NPOBEpAETCA COOT-
BeTCTBME MX 3HaHUiIl TpeGoBanusam I'ocyzapcTBeHHOro o6pas3oBaTEIbLHOIO
cTaHaapTa. ,

HTorosaa aTTecTanus BBINIYCKHUKOB 9 KJacca o6ieoGpasoBaTelib-
HBIX yUpeXKJeHUil NpOBOAUTCS B HOBOIT )opMe — B BHUJe TeCTHDPOBAaHUA.

TpeGoBaHUA K YPOBHIO MOATOTOBKH BLINYCKHHUKOB 110 XMUMHH, YKa-
3aHHBIE B (heJlepabHOM KOMIIOHEHTE OCYJapCTBEHHOTO CTaHAApTa obLiera
obpasoBaHus, SABJIAIOTCA OCHOBOM pa3paboTKu KOHTPOJILHO-
M3MepHUTEJbHBIX MaTepPHUAaJIOB AJA UTOrOBOH aTTecTaL[UU.

CorsacHO 3TUM TpeGOBaHUAM, 00A3aTEJbHON IJA YCBOCHUS SBJIAET-
csl ompefieleHHAA CHCTEMa 3HAHUI O HEOPraHMYEeCKHX M OPTaHUYEeCKUX
BeljecTBax, UX COCTaBe, CBOHMCTBAX M IIPHMEHEHHH. JTa CHCTeMa 3HaHWI,
B OCHOBe KoQTopoil JexxaT llepuoauueckuii sakou u Ilepuomuueckas cuc-
TeMa xumMHyecKkux ajnemeHTOB J[.M1. MenneneeBa, cocTaBjissieT MHBAPUAHT-
HOe AJpO Bcex o00Iieo0pas3oBaTeJIbHBIX IIpOrpaMM II0 XuMHH. B mpepnina-
raemMoif SK3aMeHAIMOHHOM paboTe MMEHHO 3TO COAep:KaHHe SBHJIOCH
OCHOBOM [J1f pa3paboTKM KOHTPOJbHO-U3MEPUTEIbHLIX MaTepHAaJIOB.

ITenr maHHOTO MOCOGHUS COCTOUT B TOM, UTOOLI MO3HAKOMUTL YUHTE-
Jled U yJaIuXcs cO CTPYKTYPOil M colep:KaHMeM dK3aMeHalHOHHOH pabo-
Thl, JaTh BO3MOYKHOCTH BBINIYCKHHUKY CaMOCTOSITEJIbHO IIPOBEPUTH CBOIO
rOTOBHOCTh K HOBOM (popMe 9K3aMeHa 10 XMMHU — B BHUJie TECTHDPOBaHUS.

Bosbiiyio moMoIlib B 3TOM MOTYT OKas3aTh IPeAcTaBJIeHHbie B IIOCO-
0MM BapHaHThHI, KOMMEHTADUN K PeIlleHHI0 BCeX 3aJaHHi OJHOTO U3 Bapu-
aHTOB U IpPUBeJEHHbIE OTBETH HA 3aJaHUA BCEX BaApUMAHTOB.

BrinonHeHMe HpeACTaBIeHHBIX 3alaHUil ABJIAETCA OJHHUM H3 CIOCO-
00OB 3aKpeNJeHNA, CUCTEeMATU3aluU U 0000IeHNA MOJyYeHHbIX 3HaHU, a
TaKsKe CII0OCOGOM CAMOKOHTPOJIS MMEIOIMXCS Y BHIIIYCKHUKOB BHAHHIA.

O6paTuM BHUMaHME Ha OAMH BaXHBII MoMmeHT. Coepskamiuecs B
BapuaHTaxX 3K3aMeHaIMOHHOU pabGoThl 3aJaHUA pPa3JHYHBLI IIO CBOei (op-
Me U TPeGYIOT AJIA CBOEro BHIMTOJHEHUA pasHbIX THUIIOB OTBETOB: B YacTu 1
JOCTATOYHO MPOCTO YKa3aTh HOMEp BHIODAHHOI'O NPaBUJIBHOI'O OTBETa, B
yacTH 2 HeoOXOAMMO AaTh KPATKHII OTBET B BHAEe YucCJa ujau Habopa
uudp, a oTBeT B YacTH 3 mpeZJjaraeT 3aluch HeoOXOAUMBIX ypaBHeHHUil
peaxknuil UJaM NPOU3BEJEHHLIX PACUETOB MPH PEIIeHUH 3aJaydH.

3adanus wacmu 1 ¢ 8bL60poM omeema COOTBETCTBYIOT TPeGOBAHUAM
06a30BOro ypoBHS HNOATOTOBKM BBIMYCKHUKOB OCHOBHOII IIKOJBI II0 XMMHH.
OHu (hopMyJSHPYIOTCS B BHUJE KOPOTKOTO YTBEP)KACHUSA, OKOHYAHUEM KO-
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TOPOTO ABJAETCA COOTBETCTBYIOIIUII BapHaHT OTBeTa. B KakgoMm u3 3ana-
HUU ¢ BbIOODOM OTBeTa NpeAJiaraeTcs 4YeThbipe BapHaHTa OTBETA, TOJBLKO
OOUH U3 KOTODPBIX ABJAETCA BEPHBLIM.

3adarnus wacmu 2 ¢ Kkpamkum omeemom, B OTIUUNE OT 3aJaHUU C BbI-
60poM OTBeTa, MMEIOT ITOBLILIEHHBLIH YPOBEHb CJA0MKHOCTU U II03TOMY COJEep-
sKaT GosbIINK 00beM MHGOPMALUM, KOTOPYIO HYXKHO OCMBICIAUTHL M IOHATD.
NMmeHHO m0O3TOMY BBINIOJIHEHME TaKUX 3aJaHU MOTpedyeT OCYIIECTBJIEHUSA
OoJsibIliero uucJsia yuyeGHBIX AeHCTBUIA, UeM B cjyyae BbIOOpa OJHOTO BEPHOI'O
orBera. B oTBere cienyer 3amMcaTh YMCJIO WJM COOTBETCTBYIOUIMEI Habop
nudp.

3adanus wacmu 3 ¢ pasgeprymbsim 0meéemoM IO CBOEMY coJepiKa-
HHUIO COOTBETCTBYIOT HamOojee CJOMHBIM 3aJaHUAM TPALHUIIMOHHBIX NMUCh-
MeHHbIX paboT. OHM NpeaHas3HAYeHBbI AJA IPOBEPKH BJaJeHUS YMEHUAMH,
KOTODbIE OTBEUYAIOT HanboJiee BLICOKMM TpeOOBAHUAM K YPOBHIO NOATO-
TOBKM BBIIIYCKHUKOB OCHOBHOI HIKOJIBI. [/ BBINIOJIHEHUS 3TUX 3aJaHUU
Heo0X0JUMO yMeThb O0BACHATH B3aMMOCBS3b MEXKAY KJaccaMu Pa3JIUYHBIX
BEILIeCTB, COCTABJIATh YPaBHEHHUA PeaKIIUil IO ONUCAHHBIM NPU3HAKAM UX
[IPOTEKaHUA, a TaKyKe [IPOBOJUTH paCueThl MACCOBOH [0JIM1 PACTBOPEHHOTO
BelllecTBa, KOJIMYECTBa BeIlleCTBa, MacChl MJIU O0BbeMa II0 KOJUUYEeCTBY Be-
miecrBa. OTBeT mpeamosiaraeTr 3alnyuch HEOOXOAUMBIX YpaBHeHUN peaKIUit
WJIM TIPOU3BEeHHBIX PACUETOB [IPHU PeHIeHUH 3aJadu.

YTo0BI B IpoLecce CaMOCTOATENbHON pAa0OTHl IPU BBLIIOJIHEHUU TOTO
MJIM MHOTO BapuaHTa YCIEIIHO BBINMOJHHUTbL Ka)kJaoe U3 3aJaHui, cienyer
He TOJIbKO BHUMAaTeJIbHO OTHECTHCHh K pelIeHUI0 3afaHuil BapuaHTta 10, HO
1 IPOAHAJIU3UDPOBATh HX.

ABTOpHI HaJEIOTCA, UTO MMocobHe MOMOXET BBITYCKHUKaM 9 KJaccoB
YCIEIIHO MOATOTOBUTLCA K UTOTOBOH aTTeCTAIlUU IO XMMUU,



MHCTPYKLMS MO BbINOMIHEHUIO paboTbl

Ha srinosinenune pa6GoTer oTBoguTcst 2 dyaca (120 munyT). Padora co-
CTOUT M3 3 YyacTeill, BKJOYaOMUX 22 3afaHud.

Yacts 1 Brrouaer 15 sagauunii (A1-Al5). K kaxgoMy 3afaHUIo ga-
eTcsA 4 BapMaHTa OTBeTa, U3 KOTOPHIX TOJBKO OJWH IIpaBUJIbHBIN. BHUMA-
TeJIbHO IIPOYHMTaliTe KakAoe 3aJjaHue M MPOAaHAIU3UPYiTe BCe BapMaHTBI
MpeAJOKEeHHbIX OTBETOB.

Yactp 2 cocrout us 4 3aganuii (B1-B4), Ha KOoTOpBHIE HYXHO AaTh
KpaTKHil OTBEeT B BUAe Habopa mudp.

Yactes 3 BKIOuaer 3 3amanusa (Cl, C2, C3), BEIOJHEHHME KOTODPBIX
npejnoJjiaraeT HallMCaHUE IIOJIHOTO, PaA3BEPHYTOTO OTBETa C HEOOXOAMMBI-
MU YpaBHEHHA pPeaKIUid ¥ pacyeTaMu.

IIpn BeImONHeHMHM DPaGOTHI BhI MOKETe IOJb30BaThca Ilepuoguye-
CKOM cHcTeMOH xHMMHUYecKHMX ajaemenToB .M. MengeneeBa, tabauuneit
PacTBOPUMOCTH COJIei, KMCJIOT ¥ OCHOBAHMII B BOJ€e, 3JIEKTPOXUMHUYECKUM
PAIOM HaNpsAMXeHHI MeTaJJIOB 1 HeImpPOTPAMMHPYEMBIM KaJIbKYJIATODOM.

CoBeTyeM BBIIIOJIHATDH 3aJaHUA B TOM NOPAJAKE, B KOTOPOM OHM JaHBI.
ns sKOHOMMM BpEeMeHH IIpONyCKaiiTe 3ajlaHHMe, KOTOPOe He yJaercs BBI-
MOJIHUTH Ccpa3dy, U IepexoAuTe K caeAyiomemy. Eciau 1ocjie BBITIOJHEHUSA
Bceil paboThl y Bac OCTAHETCA BpeMsdA, TO MOKHO BEPHYTbCHA K IIPONYILIEH-
HBIM 3aJaHUAM.

3a KaK/[blil IPABUJIbHBIA OTBET B 3aBUCUMOCTH OT CJIOKHOCTH 3aja-
HUA ¥ TIOJIHOTHI OTBeTa JaeTcA OAHMH MU Gojee 6annoB. Bannel, mouay-
YyeHHBbIe BaMH 3a BCe BBINOJHEHHLIE 3ajaHusA, cyMMmupyiorcsa. [locrapaii-
TeCh BBINOJHHUTh KAk MOKHO OoJibmie 3ajaHUil M HabpaTh MaKCHMAaJIbHO
BO3MOXK{HOE KOJHUYECTBO 0aJIIoB.

Menaem ycnexa!



Cuctema oueHuBaHusi aK3aMeHaUuNOoHHOW paboTbi
no XMmmMuu

YacTtb 1

Kaxgoe mnpaBHUJILHO BLINIOJHEHHOE 3aJaHUe 4YacTH 1 oleHHBaeTcsa
1 6anmom.

3a BBINOJIHEHHE 3aJaHMs ¢ BLIGOPOM OTBeTa BbIcTaBjisercsa 1 Gas
IpU YCJIOBUM, eclU oOBeleH TOJBKO OAMH HOMep BepHOro orsera. Eciau
o0BeneHbl U He NIEepPEeYepKHYTHI ABa U 0ojiee OTBETOB, B TOM 4HCJIe IIpa-
BUJIbHBIH, TO OTBET He 3aCUMTHIBAETCH.

Yactb 2

3aJaHue ¢ KPATKHUM OTBETOM CUMTAETCS BBINOJHEHHBIM BEDPHO, €CJH
MpaBUJILHO BLIOpPAHBI JBa BapHaHTa OTBeTa. 3a IOJIHBbII NpPaBUJbHBIA OT-
BeT Ha 3azaHus B1-B4 crasurca 2 6aJia, 3a HEIMOJHBLIH NpaBUJBHBIA —
1 6asy, 3a HeBepHBIN oTBeT (MM NpPU ero orcyTeTBun) — O Gansnos.

HOnsa sagannii B3—B4 HemoJIHBIM IIPaBUJBHBIM OTBETOM CUHTAETCH
TOT, KOrjJa Ha3BaHbl 2 U3 3-X OTBETOB.

Yacts 3

3azaHusa 4acTH 3 OIEHUBAKIOTCA B 3aBUCHUMOCTHU OT IIOJHOTHI U IIpa-
BUJIBHOCTH OTBETA.

Hasee nmpuBefeHbl B KauecTBe MpHMepa PellleHus TpeX 3afaHUi yac-
TH 3 U3 JEMOHCTDPAILMOHHOrO BapuUaHTa, IIOATOTOBJIEHHOTO TOCYAapCTBEH-
HBIM Hay4YHBIM yupexkJeHueM «®PenepasbHbI NHCTUTYT IeJaroruyecKux
M3MepeHuil» U pasMellleHHOM Ha caiite www.fipi.ru.

Cl. MHcmoab3ysa MeTOJ 3JIEKTPOHHOro OajaHca, COCTaBbTe YpDaBHEHHUE pe-
aKIUU

PbS + HNO, — PbSO, + NO + H,0

Onpenenn're OKHNCJINTEJb U BOCCTAHOBUTEJIb.

JJaa monydyeHUs NPaBUJBLHOTO OTBETA cHaudajga HeoOXOAUMO YCTAHO-
BHUTb CTENIEHHN OKHCJIEHHNA 3JIEMEHTOB B CX€éMe YpDaBHE€HHA peakKlnHuH U Hal-
THU 3JIEMEHTbI, U3MEHAIIIUEe CTellIeHb OKHUCJIEHNA. 3aTeM COCTABUTH dJIEK-
TPOHHBIN 0ajlaHC, paccTaBUTh KOa(hdHUIMeHThl B ypaBHEHUU DPEaKUHUU U -
YVKa3aTb BOCCTAHOBHUTEJIb 1 OKHUCIIUTEJIb.

Pemrenue.

JleMeHTHI OTBeTa Bannbr
(monyckaroTca MHble GOPMYJUPOBKM OTBETa, HEe HCKarKalolue
ero cMbIcJa)

1. CocraBJieH 3JIeKTPOHHBIN OaJiaHC.
3 S?2-8¢ »S*
8 [N +38 —» N2




2. PaccraBjeHbl KO3 (QUINEHTH B YPaBHEHUU PeaKIUU:
3PbS + 8HNO,; = 3PbSO, + 8NO + 4H,0
3. VYkasaHO, UTO BOCCTAHOBUTEJIEM siBIfeTcs S 2, a okucauTesnem N*°.

OTBeT NpaBUJbLHBIH ¥ IOJIHLI, BKJIOUAET BCe YKa3aHHbIE BbIIIIE 3
3JIEMEHTBbI

B oTBeTe momyliieHa OIMUOKa TOJBKO B OJHOM M3 3JIEMEHTOB
B oTBeTe gomyliieHbI OIMUOKU B ABYX 3JIEMEHTaX
Bce asieMeHTHI OTBeTa 3alMCaHbl HEBEPHO
Makxcumanvhulit 6aan

WO

C2. Ilocne mpomycKaHus uyepe3 pacTBOp ruapokcuga kKaaus 1,12 g yr-
JIEKKCJIOTO rasa (H.y.) moayunan 138 r pacTBopa kapboHaTa KaJus.
BeruuncauTe MaccoByO AOJIIO COJIH B IIOJIyYEeHHOM pacTBOpe.

JlIeMeHTHI OTBeTa
(momyckaroTcss nHbIEe (GOPMYJHPOBKH OTBETA, HE MCKaXKAION[He eTo
CMBICJI)

1) CocTaBiieHO YpaBHEHHUE peaKIlNu:
CO, + 2KOH = K,CO3 + H,0
2) PaccunTaHO KOJHUYECTBO BellleCTBa KapOoHaTa KaJiusf, IMOJYYEHHOrO B
pesyJbTaTe peaKIHH:
n (COy) =V (COy)/ V,, = 1,12 : 22,4 = 0,05 moab
no ypaBHeHuIo peaxkuuu n(K,CO3) = n(COy) = 0,05 moasb
3) Onpenenena maccoBas J0Js1 KapOOHATa HAaTPUsI B PacTBOPE:
m (KyCO3) = n (Ky;CO3) - M(K,CO3) = 0,05 - 138 =6,9r

® (KyCO3)= m (K3CO3) - 100 : m (p-pa Ky;CO3) = 6,9 - 100:138 = 5%

Kpurepun ouenuBanunsa Baanasl
OTBeT NpaBUJILHBINA M TOJHBIN, BKJIIOUaeT Bce Ha3BaHHbBIE dJIeMEH- 3
ThI. .
IIpaBunbHO 3anMcaHbl 2 3JIeMeHTa U3 Ha3BAHHBIX BEIIIE. 2
IlpaBuasHO 3anucad 1 U3 Ha3BaHHLIX BHIIIE 3jJeMeHTOB (1-i1 uau 1

2-i1).

Bce asiemeHTHI OTBeTa 3aIUCAHBI HEeBEPHO.

Maxcumanwvhutili 6aan

C3. Ha 3amATHAX XUMHUUYECKOTO KpY’KKa yualiuecs HCCJIeJOoBaJl KpH-
cTaJLINUeCKOe BellecTBO OeJioro nseTa. B peayabrare go0aBJEHHA K
HEMY THAPOKCHAA KaJHsa BBIAEJUJICS T'ad C PE3KHM CHellU(PUUECKUM
3alIaxoM, IIpU TOPEHHH KOTOPOTo Ha BO3AyXe obpasyeTcs as3orT.
3anumnTte XUMHUUYECKYI0 (GOpMyJay M HasBaHHWEe BBIJAaHHOIO BemecT-

Ba. CocTaBbTe ABa ypaBHEHMS peaKIMid, KOTOpble OBbLIN IMPOBEJAEHBLI B

Ipolecce ero pacriosHaBaHusd.
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JJIeMeHThI OTBeTa
(monyckarorcsa nHbIE (POPMYJHPOBKH OTBETa, HE MCKa)KalollUe ero

CMBICJI)

OmnpejesieH COCTaB BeIeCTBA:

1) NH,Cl — xsopux aMMoHUA
CocraByieHbl JBa ypaBHEHUSA pPeaKIlUil:
2) NH,CI + KOH = KCl + NH; + H,0
3) 4NH3; + 30, = 2N, + 6H,0

Kpurtepun ouneHuBaHudA Baaast
OTBeT NpaBUJIbHBIA M IOJIHBIH, BKJIOYAaeT BCe Ha3BAHHbIE 3JIE€MEH- 3
THI.
IIpaBuabHO 3anucaHbl 2 3JeMEHTa U3 Ha3BaHHbBIX BHIIIIE. 2
IlpaBuabHO 3anucan 1 3J1eMeHT U3 Ha3BaHHLIX BLILIE. 1
Bce s/ieMeHTHI OTBETa 3aMNCAHLI HEBEPHO. 0
MawxcumanwvhwLit 6arn 3

Llikana nepec4yeTa nepBu4HOro 6anna sa BbINONHEHUe
3K3aMeHaLMOHHOMN PaboThl B OTMETKY No NATMO6annbLHOM WKane

OTmeTKa 1o 5

. «2» «3» «4» «H»
0aJLILHOM HIKaJie ,
IlepBuyunsiit 6ann | Menee 10 10-17 18-27 28-33
Yo OT MAKCUMANL: | o o7o; | 309, -52% | 55%-82% |85% —100%

HOM cyMMBbI 0aJJI0B
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MHCTPpYKLUA ANS y4aCTHMKA 3K3aMeHa"
no 3anosIHeHnto 6N1aHKOB OTBETOB

NPV BbINOIHEHUM 3K3aMeHaLMOHHOW PaboThl
rocynapCcTBEHHOW UTOrOBOW aTTecTaumn BbiMyCKHUKOB
IX knaccos 06uie0bpa3oBaTENbHbLIX YHPEXOEHNIA
(B HOBOWM popme)

1. O6wme nonoxeHunsa

1.1. Baank 3anonHAeTcAa 4EpHOI rejieBoil UM KaTUJLISAPHON pYy4KOil

1.2. Bnanku orBeroB (Ne 1 u Ne 2) unausuayasnbHbie. Baank Ne 1 —
uMeHHOH. IIpu monydyeHuu OJaHKa IPOBEpPbTE NMPABUJIBHOCTH HANMCAHUSA
uMeHH, GaMUINKU U OTYECTBA BBepXy OJIaHKA.

Ha 6mankax Ne 1 u Ne 2 Takoke ykasaH MHIUBUAYAJIbHBINA YeThIpex-
3HauyHBIN KoJ yyacTHUKa. Ha O6JaHKax OJHOTO U TOro e y4aCcTHHKA OH
IOJIKeH coBHagaTh. PaMuIud, MMs U OTYECTBO YYacTHUKA Ha OjaHKe
Ne 2 orcyrerByioT. Ilpu monyuenun Gjanka Ne 2 ciaepyer ybeauTbcs, 4TO
KOJ yYacTHHMKa Ha HEM COBIIAJaeT ¢ KOJOM yYacTHMKA Ha GiaHKe Ne 1.

O6MeH O/1aHKaMM He JOMyCKaeTcH.

1.3. Ha 6/1aHKe 3aIOJIHAIOTCA TOJIBKO CJeAyIOIue I0JId:

— Tlomnucek

— Homep BapuaHTa

—  Orsetrsl Ha 3agaHusa (Baank Ne 1)

— 3ameHa omnbouyHbIX oTBeTOB (Baank Ne 1)

— Ilone gns sanucu paspepHyThIX 0TBeTOB (Biank Ne 2)

— Tloamuchk mOJIXKHA ITOMeEIIATHCA B OTBEJEHHOM JAJS Hee IoJIe.

— He paspemaercsa genaTh JIIOOble IIOMETKHU, HCIIPABJIEHUA U
3alliCH BHe YKa3aHHBIX NOJIEH.

1.4. B none «Homep BapuaHTa» IepenUIIUTE Homep" BapuaHTa, yKa-
3aHHBIA Ha JIUCTAX C 3aJaHUAMHU SK3aMeHaIMOHHOH paboThbl

1.5. K 61aHKy cienyeT OoTHOCUThCA Gepe)kHO, He JONYCKATh ero 3a-
rpsA3HEeHUs, CKJAAbIBAHWA, CMUHAHUA, HAAPbIBA U Apyroi nopuu. He mo-
MycKaeTcs MCIOJb30BaHUE JIACTHKA M KODPEKTUDYIOUIUX IIacT, JIeHT U
r.A. JonyckaloTca 3anucu Ha o6paTHOU CTOpoHe GiaHKAa.

1.6. Bo Bcex paspellleHHBIX AJIs 3allOJIHEHUA 00JIacTAX, KpoMe MoJd
I/ 3aIMCH PA3BEPHYTHIX OTBETOB, HEOGXOAMMO IIMCATh 3arjaBHBIMH IIe-
YaTHBIMU OYKBaMH IO CJIeAYIOILEeMY 00pasiy:

[ATS[B] TTALEPK] 3] ] w0l TVIeX Ul bbb 3Jolal1]2
A8 c[p]elFlc[nl 1 To]k] LImMIN] o] Pl@IR|SITIUIVIWIX]Y]2].

W

[ST&[#(3]9]0]

" Mlemoaib30BaHbl MaTepHuansb! caiita fipi.ru
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2. 3anucb OTBETOB Ha 3af,aHus

2.1. Hymepauusa sagaHuii MoskeT ObITh CKBO3Ha#A (3aJaHUA 3K3aMe-
HaIIOHHOW paboThl MpOHYMepOBaHbl NOAPAL, HauuHaAA ¢ 1), il GyKBeH-
Ho-nudposas, Hanpumep, Al, A2,..., B1, B2,...

2.2, Bo usbexxanue ominbOK, OTBETH K 3aJaHUAM C BbiOOPOM OLHOIO
OTBETa U3 YeThIpeX MPeIJIOKEeHHbIX BAPUAHTOB U ¢ KPAaTKHUM OTBETOM pe-
KOMEHJAYyeTCsA CHauaJjla yKasaTb Ha JIMCTax C 3aJaHUSAMM JK3aMeHAaIlHOH-
HOIl paboThl, a 3aTeM IepeHecTH X B BiaaHK Nel.

2.3. Ilpn ykaszanuu orBeTa Ha GuaHke Nel B 3aiaHUM C BLIGOPOM OT-
BeTa HaJ0 BbiOpaTh MPaBUJLHBIN OTBET U3 4YeThIpeXx IPeAOKeHHBIX Bapu-
aHTOB, MOCTABUB METKY B OJHOH M3 UEThIPEX IIPOHYMEPOBAHHBIX AUYEEK Ps-
JIOM ¢ HoMepoM 3amaHusi. SlueliKM [JA MeTOK MOTYT paclioJiaraThCsa B
CTPOUKY CIpaBa OT HOMepa 3aJaHHA UJIHU B CTOJIOeI] 1MoJ HOMEpPOM 3aJaHHuA.

IIpumepsr:

, 2 3 4

LZ_J EI OX ] B zaganuu 2 Bri6paH 3-ii BAPUMAHT OTBETA

T

AT

L

] B saganuu All BriGpaH 2-ii BapuaHT OTBeTa

[
L

2.4. Eciy KpaTKUM OTBETOM B 3aJlaHUU SABJAETCA CJIOBO, COUYETAHUE
CJIOB WJIM NOCJIEJ0BATEJIbHOCTh OYKB MJM nudp, To B Osanke Ne 1 orser
3amuchbiBaeTCA PAAOM C HOMEPOM 3aJlaHUSl B MOJIe, COCTOAIEM H3 fUeeK
ONsl OTHAEJIbHBIX CHUMBOJIOB, KaJIbii CHMBOJI BHOCUTCHA B OTHAEJILHYIO
AJYelKy. 3amuch HaJO HAUYMHATL C [IEPBOH cjieBa NYCTOH AYeUKHU.

IIpumepsr:
TEEINAA 1] |
RNERD | |

SHEENCENENENEREREEED

2.5. B ak3aMeHalMOHHON paboTe mo ajrebpe B HEKOTOPLIX 3aJaHUAX
KPaTKHUH OTBET MOKeT MMeTh BHJ MAaTeMaTH4YeCKOro Bblpa)keHusi. B aTom
cjyyae aKKypaTHO BIMIIMTe OTBeT Ha OaHKe Nel B moje co CKpYIJieH-
HBIMU YIJIAMH PAJOM C HOMEPOM 3aJaHUA.

IIpumep:

[4] —\/Q—_g (a? -1)
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2.6. 3aganus, Tpebylole pPa3BEepHYTOr0 OTBETA MJM 3alUCH XOZa
pellleHus, BBIIIOJHAIOTCA Ha OJIaHKe OTBeTOB N 2.

Ilpu BBITIOJIHEHWM 3aJaHHH ¢ pasBEpPHYThHIM OTBETOM CHaydajla yKa-
SKUTe HOMep 3ajaHud, a 3aTeM 3amuiiuTe orBeT (uam pemeHue). ITucate
cJeAyeT aKKypaTHO M pa3GopuMBO, He BHIXOJA 32 I'PDAHUIILI NOJIA, OTBE-
JEeHHOTrO AJISl 3aIIHCH OTBETOB.

Ecin BaM He XBaTHJIO MecTa AJs 34IUCH OTBeTa (MJIH pelIeHHs),
obpaTuTech K OPraHM3aTOPy B ayAUTOPHU C NIPOCHOOH BBHIJATH HOMOJHHU-
TeJILHBIH GJIaHK OTBETOB Ne 2.

Ecau yacTh pellleHHMsI MJIM OTBeTa 3alpcaHa Ha oZHOM OJsaHKe, a
NPOJOJIKeHue — Ha JAPYroM, TO Ha KaiIAOM M3 OJaHKOB 00s3aTesIbHO
YKa)KHUTe HOMEP BBINOJHAEMOTO 3aaHHA.

3. 3amena ownboUHbIX OTBETOB

3.1. lnAa ucmpaBiIeHHs OTBETOB K 3aJaHUAM C BBEIOOpDOM OTBeTa U
KPaTKMM OTBETOM HCIOJb3yiTe NoiA B 001acTH «3aMeHa OLUMOOYHBIX OT-
BETOB».

CHauvasa yKa)XHTe HOMep 3aJaHUdA, B KOTOPOM HCIPaBIAETCHA OT-
BeT. [[1A 3TOTO0 aKKYpPaTHO BIHIIIHTEe MU@PLI HOMepa 3afaHUA B CTOJIGeI]
«Homep 3agmaHmAa» obysactu 3ameHbl. Eciu B sK3aMeHaLlMOHHOM paboTe
HCHOJIb3yeTcss OyKBeHHO-IM(GpOBasg HyMepanusa 3afaHuii, To B cTojalIe
«HoMep 3azaHusa» OymerT ykasaHa OykBa (A wau B), a pagom c Heit —
mycThle AYEHKH [AJs yKasaHusa HoMepa. Ecam ke 3agaHus B pabore
HMEIOT NMOPAAKOBEIE HOMepa, UAYIIHNEe NOAPAL, TO Iepel sueiKaMu Ijis
yKasaHusA HOMepa 3aJaHuA B o6JlacTH 3aMeHHI OYyKBa OTCYTCTBYET, M Ha-
JI0 TOJBbKO BIIMCATH IM(PHI.

Ecau nmox HOMep 3ajaHus OTBeJEeHBI ABe AYEHKH, a HaJO UCIPaBUTh
OTBET B 33JJaHUU ¢ HOMepoM OT 1 A0 9, TO MOKHO 3amucaTh HOMep B JIO-
60if U3 ABYX AYeeK. ,

Ilocne samucu HOMepa 3agaHUSA AaiiTe IPaBUJIbHBIN OTBET, HUCIOJb-
3ys A4YeflKM CIpaBa OT HOMepa.

IlocraBbTe MeTKY B AdeiiKe ¢ HOMepPOM BLIODAHHOrO BaMH BapHaHTa
orBeTa (AnA 3aJaHUI ¢ BBIOOPOM OTBeETa).

HJIH HCIIDaBJIEHUSA OTBETOB K 3aJaHHUAM C RpaTRHM OTBETOM [JaroTCiA
TakHe ke I0Jis, COCTOAIIIEe U3 SAUYeeK AJA OTAEJbHBIX CUMBOJIOB, KAK U B
obnactu «OTBeThl Ha 3amaHuA». KasKABIH CHMBOJI 3aIHCHIBaiiTe B OTAEJb-
HYIO SA4YeHKYy. ‘

IIpu aTOM He HYKHO 3aUepKMBATh HENPABHUJBLHBEIN OTBET B pasjele
«OTBeTHI HA 3aJJaHUA» .
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Ilpumepsr:

OTBeTbl Ha 3aaaHuA

3amMeHa oMbOoYHbIX OTBETOB

KommenTapui

D0RO

Homep
3ajgaHua 1 2

0RO 0
[] oooo
[1 oonoo

3-i BapUaHT
oTBETa B 3aja-
HUM 2 HCIIpaB-
JieH Ha 2-U Ba-
PHUaHT OTBETAa

Al7l/IROO0

2-i BapuaHT
OoTBeTa B 3aja-
HuUu All wuc-
npasjeH Ha 1-
i

(MEINMAL |

B2 [A[3[OIT] ]

B zamanuu B2
ucnpasJeH
KpaTKUI OTBET

RN

B zamamum 20

ACRAECENEN

HCIIpaBJI€H

KpaTKUH OTBET

Ecan orBer HA OIHO M Ke 3agaHue HCIIPABJAJCA HECKOJBKO pa3, TO
IIPDU IIPOBEPKe 6yne’r yuyTeHa TOJIBKO IIOCJIeHAA 3aMeHa OoTBeTa AJd 3TOro

3agaHUusA.

Ecnu u3 obsacTu 3amMeHbl OIIMOOYHBIX OTBETOB AJ1Ad 3aMEeHbl OTBETa
HA JaHHOe 3aJaHue HCIIOJb30BaJICA OJUH CTOJ0El], TO IIOCJIeAHUM CYUTa-
€eTCA TOT OTBET, KOTOprfI HaXOAUTCA B CTOJOIle HUXKeE. Eciu B obsactu
3aMeHbl OHIMOOYHBLIX OTBETOB MCIIOJb30BAJIOCh HECKOJBKHUX CTOJI6].[OB NJIA

JaHHOTO 3aJaHUs — MOCJHEeIHUM CUHUTAETCH OTBET, YKA3aHHBIH B CaMOM
IpaBOM M3 KCIOJb30BAHHBIX [JA 3aMeHbI CTOJIOLOB.
ITpumep:
Howep oo A OKOHYATEeJbHO  BHIGPAHBI
320aHAR 3 2 3 4
2 cJepymoIue BapUAHTHI OT-
Al TH OO® All¢ OROO Coron: ,
Al l7l ROOO AlLlS OXROO ans sagaHus A5 BuIOpaH
G Al l4l OOxRO BTOPOII BAPUAHT OTBETA;
A RODOO A ana sagauuAa Al BbiOpaH
Al ]s OOOR poooo BTOPOUl BapHaHT OTBeTA;
Al 171 OXROO A O0ogag Jua 3ajaHua A4 BrIOpaH
TPeTH BapHaHT OTBeTa
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3.2. [Ina 3aMeHBl HEIIPaBUJIBLHOI'O OTBeTa B (hOpMe MaTEeMaTHYECKOro
BeipakeHus (Ha 6saHKe Ne 1 mo anreGpe) cieayeT akKypaTHO 3aUepPKHYTH
TOHKOH JINHUEH HelpaBUJbHBIH OTBET WJIHM €r0 YacThb M BIHCATh BHYTPH
TOTO ke MOJsA NPaBUJILHBINA OTBET.

Ilpumep:
@] Y3 (a2 —1) B sazanum 4 wucnpaBieH
2 - otBeT B ¢do -
pMe MaTeMaTH

YEeCKOI'O BBIDAXXEHUS

Jz iz |
BTy By

3.3. Ha Gs1anxe oTBeToB Nt 2 MOJKHO JAeJaTh MCIPABICHHUS B 3alUCH
pa3BepHyTOro orBera. lJiA 3TOro cjeAyeT aKKypaTHO 3a4ePKHYTb HeBep-
HBIM ()parMeHT pa3BePHYTOI'O OTBETA M HATIMCATHL PSAOM BEpHBIM.
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BJIAHK OTBETOB Nel XHMHSA .

Kog ysactHuka
®. . 0.: Usanos Uean NBanoBuy
5474
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B BJIAHK OTBETOB Ne2 - |

Ko yvactHuka lNoanuck yuacTHuka
®. U. 0.: UsanoB UBaH UBaHOBKY 5474

e U T PilTlﬂ T T

060025533259547400000001

B L0 00 (L0 e EpL[EL67] [m

None ANA 3anucy pa3sepHyThIX OTBETOB. He 3a8yaLTe YKa3aTh HOMEP 33AaHNA, . flNwmTe aKKypaTHO U Pa3BopUUBo.

| B | IIIIIIIIIIII|||||Il||“|II||I|||IIIIIIIIHIIIIIIIIIIIII\IllII!IIIIIIIIIIIIIIIIII |
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Al [1[2fsf4]
A2 [1]2[s]4]
A3 [1]2]3]4]
A4 [1]2[3]4]
A5 [1[2[al4]

BAPUAHTbI 9K3AMEHALMOHHOM
PABOTDI

BapwuanT 1

Yactb 1

K kaxgomy u3 3agaHuint A1-A15 paHbl 4 BapunaHTa OTBETa,
M3 KOTOPbIX TONIbKO OAVH NpaBunbHbiA. HoMmep aToro otee-
Ta 06BEaUTE KPYXKOM.

Al. UYeTsipe 2J€KTpOHA HAXOJATCA BO BHEIIHEM 3JIE€K-
TPOHHOM CJIOE€ aTOMOB KaKJOI'0 M3 XUMHUYECKUX
3JIEMEHTOB B DALY
1) C, Si, Sn
2) 0,Cl, 1
3) N,C, S
4) Mg, Be, Ca

A2. HemetannuuecKue CBOMCTBa cepbl BhIParKeHbI
cuJibHee, Y4eM HeMeTaJlJInYeCKHue CBOICTBA

1) cenena 3) kuciopoga
2) ¢rTopa 4) xJopa

A3. Xumuueckas CBfA3b B KPHCTAJLIe OKCUJa KaJbILUSA

1) KoBaJIeHTHas HeIloJIspHada
2) KoBaJIeHTHas NOJIsApHAA
3) MeTasIM4YecKas

4) vouHas

A4. CremeHs OKHCIEHHUA —2 aTOM Cepbl IIPOABJSET
B KaXXJOM U3 COeJUHEHUH:
1) FeS, u H,S
2) Hy;SO4 u FeS
3) SO, u H,S
4) CaS u H,S

A5. K coasm oTHOCHUTCS KasKAoe U3 JBYX BeIlleCTB:
1) FeCl; u Ba(NOg3)y
2) Ca(NOj3), u HySO,
3) KOH u Si,SO,
4) CaO u NaCl
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AG6.

AT7.

A8.

A9.

A10.

Al1l.

K xuMuyecKuM ABJIEHUSAM OTHOCHUTCA npoiecc

1) KuneHUs cuupTta
2) maaBJIeHUA CePbI
3) mcmapeHHWs BOJbI
4) ropeHus cephl

K sjeKTposMmTaM OTHOCUTCS

1) CH;0H
2) Fe
3) FeCl,

v 4) F9203

KpaTkoe monnoe ypaBHeHme H' + OH = H,0
OTBeYaeT B3aMMOJAEHCTBHUIO BEL[eCTB:

1) H,S u KOH

2) H,S u Cu(OH),
3) HNO;3; u Ba(OH),
4) HNOg3 u Zn(OH),

Kuciopon HerocpeACTBEHHO He B3aHMOAEHCTBYeT C

1) xgopom
2) dochopom
3) cepoii .
4) xeyne3oM

Oxcug cepsr (VI) B3anmogeiicTByeT ¢ KaxIbIM K3
IBYX BeIleCTB: -

1) Boga M XJIOpHUJA HATPHUA

2) OKcHA KaJbIUsA M PACTBOP 'MAPOKCHIA HATPUA
3) KHCJOpPOX M OKCHJ MarHus

4) Boja u cepebpo

T'napokcuy xkemesa(IIl) B oTsimune OoT I'MIPOKCH-
Ja HaTpusa

1) nerkxo pacrBopsierca B HySO,

2) pasnaraercA npM HeGOJBIIIOM HarpeBaHUH

3) BaammopeHcTByeT ¢ hOocHOPHON KHUCTOTOMH

4) pearupyer Cc aJlOMUHHEM
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A12 [1[2[3]4]

A13 [1]2[3]4]

Al4 [1[2[s]4]

A15 [1[2[s]4]

Al2.

A13.

Al4.

AlS5.

Cyabdar HaTpus pearupyer c

1) KOH
2) Ba(OH),
3) NaCl
4) H,CO,4

Bepubl 21 ciaegyolue CYXKIEHUsS O IIpaBHJIaX

OesomacHO . paboThl B XUMHYECKOH JabopaTopuu?

A. MepHBIH IHUJIUHADP HEJb3SA HCIIOJIb30BATL A
HarpeBaHHUs pacTBOPa KUCJOTHI,

B. C paspemmeHus yuyuTess B HIIKOJLHOU jabopa-
TOPHH MOYKHO paboTaTh OJHOMY.

1) BepHO TOJNBKO A

2) BepHO TONBKO B

3) BepHBI 00a CyKAeHUA

4) ofa cy»JIeHus HeBepPHBbI

B ypaBHEeHMH OKHCJIHUTEJIbBHO-BOCCTAHOBUTEJIbHO
peaxkIuu

NO, + Mg —» MgO + N,
Koa(hduiiueHT mepes GopMyJIol OKNCIUTENA PaBeH
1) 4 2) 3 3) 2 4) 1

MaccoBas 107151 cephl B CyJb(aTe aJIOMUHUA PaBHA

1) 28,1% 3) 64,0%
2) 9,4% 4) 32,0%
Yactb 2

Mpwu BbinONHEHWN 3a0aHMn B1 1 B2 13 npennoxeHHoro ne-
pedHs OTBETOB BbibepuTe ABa NPaBUNbHBIX U 00BEAUTE UX
Homepa. Undppbl BbIOPAHHbLIX OTBETOB 3anNULLINTE B YKa3aH-
HOM MecTe 6e3 AONONHUTENBHBIX CUMBONOB.

B1.

B pany xuMudecKux aimemeHToB B — C — N

1) yBesmumuuBaeTcs 3apdAj Alep aTOMOB

2) BO3pacTalOT KHCJIOTHBIE CBOMCTBaA 00pa3yeMbIx
THAPOKCHUIOB

3) yBeJIMYMBAETCS YUCJIO 3JIEKTPOHHBLIX YDPOBHEN

4) yMeHbIIaeTCs 3JE€KTPOOTPUIIATENbHOCTD

5) Bo3pacTaeT aTOMHBIHA paguyc

OrBerT:
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B2.

JTHIeH

1) oTHOCHTCA. K HenpeAeNbHBIM YIJI€BOLODPOAAM
2) He pearHpPYeT ¢ KHCJIOPOAOM

3) pearupyer ¢ BOJAOPOAOM

4) uMeeT TOJNBKO OJUHAPHEIE CBA3U

5) BCTyIlaeT B peaKIUHU 3aMeIleHUA

OTBer:

Mpu BbINONHEHMW 3apaHuin B3 1 B4 k kaxaoMy 3nemeHTy
nepsoro cronbua nopbepute COOTBETCTBYIOWMUNA 3NEMEHT
n3 BTOpOro cronéua. BeibpaHHbie undpel 3anuwmTe nNoj
COOTBETCTBYIOLWNMN BykBamn Tabnuubl.

B3.

B4.

YcTaHOBHUTE COOTBETCTBHE MEXKAY PearupyouiuMu
BeIlleCTBAMHU U IIPU3HAKOM HUX B3aHMMOJAeHCTBUA

PEATHUPYIOIIIUE IIPU3HAK
BEIILECTBA B3ANMOJIEVCTBUSA
A) AICl3(p-p) + NH3(p-p)1) oGpasoBanme ocajgka
B) AI(OH); + HCl(p-p) 2) pacTBopeHHe ocajka
B) Al(OH); + NaOH(p-p) 3) BhijgeneHHe rasa
4) u3MeHeHHe OKPacKH
pactBOpa

A B B

VcTaHOBHUTE COOTBETCTBHE MEXKAY HMCXOAHBIMHU
BellleCTBAMY U NPOAYKTAMHU peaKI[UH.

MCXOIHBIE IIPOAVKTHI
BEIIIECTBA PEAKIINU

A) NayCO4+ HCI 1) NaCl + CO, + H,0
B) Na,CO3 + CO, + H,0 2) NaHCO; + HCI
B) Na,CO; + CaCl, 3) NaOH + NaHCO,
4) NaHCO3
5) NaCl + CaCOg3

A B B
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C1

C2

C3

YacTtb 3

Ona otsetoB Ha 3agaHna C1-C3 ncnonw3yiite oTAENbHbLIR
nancT. 3anuwmnte cHavana Homep 3agaHus (C1, C2 nnn C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

C3.

Ucnons3ys MeTOX 3JeKTpOHHOro O6aJjaHca, CoO-
CTaBbTEe ypaBHEHHE PeaKIIUuU

NH3 + CuO —» N, + HyO + Cu

ornnpeneJnTe OKNCJINUTENIb I BOCCTAHOBUTEJIb,.

ITIpu B3aummopeiictBuu 150 r pacTBOpa HHUTpaTa
CBUHIIA ¢ HeOOJIBIIMM H30BITKOM pacTBOpa HOAHIA
Kaausa Beinajio 10,45 r ocagka. PaccuuraiiTe mac-
COBYIO JIOJII0O HUTpaTa CBMHIIA B MCXOJHOM pacTBOPE.

B xumunueckoit jabopaTopuy XpaHUTCH CKJIAHKA C
KPHUCTAJJIMYEeCKUM BellecTBoM Oesioro 1Bera. Ilpu
JNefcTBUM HA HEero M'MJPOKCHUAA HATPUS BbIAEJSAeT-
cs JIErKuii, OecliBeTHBIH ras ¢ pPe3KUMM 3alaxoM,
BBISLIBAIOILIMI IOCHHEHHE JAaKMycOBoil Oymarwu.
IIpu npuiIMBaHUM K pPacTBOPY 9TOrO BeILleCTBa
pacTBOpa THIPOKCHUAA KAaJbLMA BbIAEJSETCA He-
pPacTBOPUMLIN B BOJE OCANOK. SalHUIINTE XUMHYe-
CKy0 GopMysy M HasdBaHUe 3TOrO BemjecTBa. Co-
CTABLTE [Ba ypaBHEHMA peaKIMil, KOTOpble ObIJIN
IPOBeieHbI B MpoIlecce ero pacrno3HaBaHUA.
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BapuaHTt 2

Yactb 1

K xaxpomy 13 3apaHnn A1-A15 paHbl 4 BapuaHTa OTBeTa,
M3 KOTOPbLIX TONbKO OAWMH NpaBubHblil. HoOMep aToro oTee-
Ta 06BEAUTE KPYXKOM.

Al

A2,

A3.

A4.

XuMUUYECKHUH 3JIeMEHT, ‘B aToMaX KOTOpOro pac-
npejiejieHNEe 3JIEKTPOHOB Mo cjoam: 2, 8, 6, obpa-
3yeT BBICIIUI OKCUJ,

1) SeO;
2) SO,
3) N,0,
4) Py0;

B rimaBubix moarpynmnax Ilepuommueckoil cucTe-
MBI C yBeJMYEHHEM 3apAfa fApa aTOMOB XMMH-
YeCKHUX 3JI€MEeHTOB

‘1) ycunuBaloTCs HeMeTAJJIMYeCKMe CBOICTBa

2) yMeHbIIAIOTCSA METaJJIMYecKHue CBOHUCTBa

3) u3MeHAeTCSA BAJIEHTHOCTb B BOJOPOJAHBIX CO-
eANHEeHUAX

4) ocraeTcs MOCTOAHHOMN BhICIIAA BajJICHTHOCTD

XuMnuecKas CBA3b B KPUCTAJJIe XJOpHAA HAaT-
pus

1) xoBajieHTHadA HeMoJigpHaA
2) xoBaJieHTHas MoJIApHAad
3) MeTanauueckKas

4) uonHas

Crenenr oxucJjerusa —4, a BajeHTHocTh IV atom
yrijiepona uMeeT B COeJUHEHUN

1) CO,
2) CH,
3) H,CO;
4) CCl,
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A5 [1[2[s]4]

A6 [1]2[af4]

A7 [1]2ls]4]

A8 [1[2[3[4]

A9 [1]2[s]4]

AS.

A6.

A7.

AS8.

A9.

Cl1oXHBIM ABJIAETCA KaXK[Joe U3 JABYX BeILeCTB:

1) xKucjopod U 030H

2) Geanlit pochop 1 azoTHasA KHUCJIOTA
3) cepHasd KHCJIOTa M KBapil

4) Boga u Gapuii

T'openue ceposomopoga

2H2S + 302 = 2H2O + 2802

ABJAETCA peaKlnein

1) OKUCJIUTENBLHO-BOCCTAHOBUTEJbHOM,  HeKarTa-
JUTHUYECKON, 9K30TEPMHUUYECKOMH
2) oKuCIUTENBHO-BOCCTAHOBUTENLHOM, KaTajau-

TUYECKOH, S9HIOTePMUUYECKOI

3) samelieHUsA, HeKATAJIUTUUYECKOIH, 9HIOTEPMHU-
YyecKou

4) of6MeHa, HEKATATUTHYECKOM, SK30TEPMUUECKONI

K cuJbHBIM 2JIEKTPOJUTAM HE OTHOCHTCH

1) HBr
2) HCl
3) H,S
4) H,S0,

CokpailleHHOMY MOHHOMY YpaBHEHHIO
Zn*? + 20H" = Zn(OH),
COOTBETCTBYeT JieBas 4YacCTb CXeMbl YypaBHEHUS
XUMHYECKON peaKluu
1) ZnSO4 + KOH —
2) Zn(NOg); + Cu(OH), —
3) ZnO + KOH —
4) ZnS + Ca(OH), —

Bo03MOXXHO XMMHYECKOE B3aUMOJAEHCTBHE MEKAY
cJeAYIONMMU BellleCTBaMU:

1) Al u Ne
2) Cuu H,
3) ZnuP
4) Fe n H,
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A10.

All.

Al2,

Al3.

CAl4.

Oxcup xenesa(lll) He B3aumMomeHCTBYeT C

1) coaAaHON KHCJJIOTOH
2) Bopgoii

3) rUAPOKCHAOM HATPHA
4) cepHOI KHCJIOTOM

C ruapoxkcunoM Oapus pearupyeT Kaskjoe U3
IBYX BeIIeCTB:

1) HCl u KCl

2) H,SO4 u K3PO,

3) H,S0, u NaOH

4) NaCl u K,S04

C autparom Meau (II) mosxeTr B3anMoeiiCTBOBATh

' 1) oxkcupg yraepoga (IV)

2) ruapoKCHu] KadbIus
3) rugpoxcupn xenaesa (1)
4) consAHaA KHCJIOTa

Bepubl JH cheayioline Cy:XIEHHA O IIpaBUJIAX
0esonacHO#il paboTHI B XHMMHUECKO#l JabopaTo-
pun?

A. B naboparopuu HeJb3sd 3HAKOMHTHLCA C 3ama-
XOM BeILIEeCTB.

B. CepHyoo KHCJIOTY cJefyeT pacTBOPATH B ropf-
yei BoJe.

1) BepHO TOJIBKO A

2) BepHO TOMLKO B

3) BepubI 00a cyKIeHUA
4) oba Cy’xJeHUA HEBEPHBI

B ypaBHeHMM OKHCJIHUTEJIbHO-BOCCTAHOBUTEJIbHOM
peakIuu

HNO,; > NO, + 0, + H,0

kKoshdunuenT nepes GopMyJioll BOCCTAHOBUTENA
paBeH ’

1)1

2) 2

3) 3

4) 4
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A15 [1[2[s]4

Bl [ ]

B2 [ ]

A15. MaccoBasi mossi KHCJIOpoZa B cyJbdare Meau
paBHa '

1) 10,0%
2) 32,0%
3) 16,0%
4) 40,0%

Yactb 2

Mpu BeINONAHEHUN 3apaHnin B1 n B2 13 npeanioxeHHoro ne-
peyHa OTBETOB BbibepuTe aABa NpaBuUsbHbLIX N 06BEAUTE NX
HOMepa. Undpbl BbiBpaHHbLIX OTBETOB 3anNUIUNTE B YKa3aH-
HOM MecCTe 6e3 0ONONHUTENBHBLIX CUMBOJIOB.

Bl. B paay xumundyeckux sneMeHToB N — P — As

1) yMeHbIIIaeTCs 3JIEKTPOOTPHUIIATEILHOCTh

2) yBenuumBaeTcsa cuJia o0pasdyeMbIX KHCJIOPOA-
coZepKalux KHCJIOT

3) yMeHbIIAIOTCA OCHOBHBIE CBOMCTBA COeJHMHE-

4) yMeHbIIaeTCs pPaguyc aTOMOB

5) yBesnumMBaeTcs 3HAUeHHE BBICIIEH CTeleHHu
OKUCJIEHUA

OTser:

B2. MeraHn pearupyert ¢

1) Bomopoaom

2) xJjgopom

3) Boxoii

4) kucaopoaoM

5) oxcuaoM HaTpUA

OTser:

Mpwn BbINONHEHUN 3afaHnin B3 1 B4 K kaXgooMy anemeHTy
nepsoro ctonbua nopnbepute COOTBETCTBYIOWNIA INEMEHT
M3 BTOPOro ctonbua. BoibpaHHble UMDPLI 3anUwnTe Nnoa,
COOTBETCTBYIOWMMN BykBamn Tabnnubl.
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B3.

B4.

VYcraHOBUTE COOTBETCTBHE MeEXJy BellleCTBAMHU H
peaKTUBOM, C I[IOMOIIbI0 KOTOPOTO KX MOKHO
pas3IuYuTh
BEIIECTBA PEAKTHUB
A) H,S04(p-p) u NaOH(p-p) 1) MeTUIIOpAHIK
B) HNOg(p-p) u KySO4(p-p) 2) KOH(p-p)
B) NaOH(p-p) u Sr(OH)y(p-p)  3) K3PO4(p-p)

4) NH;3(p-p)

A B B

YcTaHOBUTE COOTBETCTBUE MeXAy Ha3BaHUEM
BeljecTBa M peareHTaMy, C KOTOPBIMH 39TO Bellle-
CTBO MOXET Bsanmonef/ic'rsosa'rb.

HA3BAHUE
BEIILECTBA
A) cepHas KucJjoTa 1) HCI, SOg
B) okcujy Gepusiusa 2) NH; p), Fe(OH),
B) 6pomug megu(Il) 3) NaOH,; p,), SiOy
4) Ca(OH)2 ©p) Clz ©p)

PEATEHTHBI

A )5} B

'-Iaé‘rb 3

Ons oreetoB Ha 3apaHua C1-C3 ncnonb3yihte oTAENbHBLIN
nncT. 3anuwunte cHavana Homep 3anarng (C1, C2 nan C3),
a 3aTeM OTBET K Hemy.

C1.

C2.

C3.

HUcuonb3yda MeTOX 3JIeKTpPOHHoro ©OajngaHca, co-
CTaBbTE YpaBHEHUE DeaKIIUU

S+ HNOz d HzSO4 + NO + H20
onpeaeuTe OKUCIUTEJIb U BOCCTAHOBUTEIb.

IIpu pacrBopenuu 10 r TexHHYECKOro IMHKa B

- u36bITKe pa3baBJeHHON CONAHON KHCJOTBI BbIJe-

auaock 3,1 1 (H.y.) Bomopoza. Onpenenutre Mac-
COBYIO AOJIIO IpUMeceil B 3TOM oOpa3sile IUHKA.

B mxosbHON XuMuueckoil jsiabopaTopuu XpaHUT-
CcA CKJAHKA € TKEJIOM OecIiBeTHOH »XKHUIKOCTbHIO,
IUIOTHOCTL KOTOpo# mpumepHo 1,8 r/miua. 9ra
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JHKHUAKOCTh pacTBOpAeTCA B BoJ€e C CUJIIbHBIM pPas3o-
rpeBaHueM pacTBopa. IloJyueHHBIH pacTBOp
B3aMMOJIEMCTBYeT C pacTBOPOM XJiopuaa O6apus c
obpasosaHuemM 06esoro, He pPacTBOPHUMOTO B KH-
cJoTax ocaJkKa. B HMCXOZHOM JMKHIKOCTH MOJMKET
PacTBOpPATHBCA MeTaJl/IMUeCKasa MelAb (r[pn Harpe-
BAHKHK). SaNHUIINTEe XUMHUYECKYI0 GOopMyJy u Ha-
30BuTe JgaHHoe BemlectBo. CocTaBbTe ABa ypas-

HEeHHs peakiHil, KOTOpble OBLJIM IPOBEJEHLl B

nmporecce ero pacno3HaBaHHUA.
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BapuanTt 3

Yacts 1

K kaxpomy n3 3apaHun A1-A15 paHel 4 BapuaHta oTBeTa,
13 KOTOPbIX TONLKO 0AWH NPaBvbHbIA. HOMep 3Toro oree-
Ta o6BEAUTE KPYXKOM,

Al.

A2,

A3.

Ad4.

A5.

XuMHu4ecKoMy 3jJeMeHTy 3-ro mepuoga VA-
TPYIIBI COOTBETCTBYEeT CXeMa paclpejejeHus
3JICKTPOHOB II0 CJIOAM:

1) 2,8, 5
2) 2,8,3
3) 2,5
4) 2,3

IMopAaKOBLI# HOMEP XHMHYECKOr0o 3JIeMeHTa B
Ilepuoguueckoii cucreme .M. MengemeeBa cOOT-
BEeTCTBYeT:

1) 4ucay 3JIEeKTPOHOB B aTOMe

2) 3HayeHUIO BHICLIEH BAJICHTHOCTH 3JIEMEHTa IO
KHCJIOPOAY '

3) uucay 3JIeKTPOHOB, HEAOCTAIOLMX A0 3aBep-
IIeHNSA BHEIIHEro 3JIEKTPOHHOTO CJIOSN

4) yucJay 3JE€KTPOHHBIX CJIOEB B aTOMe

Hounasa XuMuuecKas CBA3b peaju3yeTcsa B
1) xJsopoBogopoze '
2) rugpokcuje HaTpusa

3) oxcuge yraepoza(ll)

4) oxcune yraepozna(IV)

AromM yriepoja IpoABJIAET BaJEHTHOCTH, HEe paB-
nyio IV, B monexy.ie '

1) yraexwucJyoro rasa
2) yrapsoro rasa

3) MeraHa

4) yroJibHO# KHCJIOTHI

K KHCJIOTHBIM OKCHJAM OTHOCHTCA KaKJoe H3
ABYX BeIIeCTB: .

1) CO,, CaO - 3) SO,, P,0g

2) SO,, CO 4) P,0;, Al,04
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A6 [1]2[s]4]

A7 [1]2ls}4]

A8 [1]2[3ld]

A9 [1]2Js]4]

A10 [1[2[3[4]

A1l [1]2]3]4]

A6.

A7,

AS8.

A9.

A10.

All.

Peakmus, ypaBHeHHe KOTOPOIt
2NaOH + CuCl, = Cu(OH),| + 2NaCl,
OTHOCHUTCA K peaKIuAM '

1) pasnoxenus
2) coeanHeHUsd
3) sameuieHus
4) obMeHa

Xmopua-unoHbl 00pas3yloTCA NPH DJEKTPOJUTHYE-
CKOH aucconuanuu

1) KCIO,4

2) KClOg

3) CH,Cl

4) KCl

BsaumogeiicTBUIO COJNIAHOM KHCJIOTHL M €IKOro
HaTpa OTBeyaeT KpaTKOe MOHHOE ypaBHEHHUE

1) HCl + OH = H,0 + Cl°

2) H" + OH = H,0

3) H' + NaOH = H,0 + Na*

4) H" + ClI" + OH = H,0 + CI

AnmromuHnit o6pasyer cyabdaT aJOMHUHHUA IIPH
B3aUMOAEHCTBUU C

1) cepoii

2) cepHOU KHCJOTOMH

3) CepHUCTOH KMCJOTOMH

4) cepoBOAOPOIOM

Oxcupg xkenesa(Il) BdaumoaeiicTByeT ¢ pacTBOPOM

1) amMmuunaka

.2) O6pomMoBOAOpOIa

3) kapbomara Kanusd
4) xJopuza HaTpus

M c cepebpom, u ¢ oxkcuzom menu(ll) 6ymer pea-
rMpoOBaTh

1) conaHasa KHCJOTaA

2) docdopHasa kucaora

3) asoTHas KHCJOTa

4) yrojnbHasi KHCJIOTA
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A12, Xnopup xkenesa(ll) B BogHOM pacTBOpe MOMKET
pearupoBarth C
1) K,S 3) SiO,
2) CO, 4) Cu

A13. Bepunl 1m ciaepyoiiue cyxaeHusa o6 obpameHun
C PacTBOpPaMH IIjejiouei?

A. Tlpu momaZiaHu¥M pacTBOpA LIEJOYM HA KOMXKY
PYK ero Hajo CMBITH BOZOH.

B. Ilpy momajaHMM pacTBOpaA IEJNOYM HA KOXKY
PYK €ro HaJl0 CMBITh PACTBOPOM COJXEI.

1) BepHO TONBKO A

2) BepHO TOJBKO B
3) BepHBI 00a Cy)KJE€HUA

4) ofa cy»x/eH!s1 HEeBEPHHI

Al4. B ypaBHEHUH OKHCJIHTEJbHO-BOCCTAHOBHUTEJIbHOM
peaxuum
- MnO + Al - Al,03 + Mn
KoatddunueHT nepel GopMyJioil BOCCTAHOBHUTENSA

paBeH
N1 2) 2 3) 3 4) 4

A15. MaccoBaga 1oJia a30Ta B HUTpaTe aJlIOMUHHSA DaBHA

1) 14,0% 3) 6,6%
2) 19,7% 4) 21,3%

Yactb 2

Mpwu BbinORHEHWUN 3agannin B1 n B2 U3 npeanioxeHHoro ne-
peyHs oTBeTOB BbibepuTe Asa NpaBuNibHbIX N 06BEANTE UX
Homepa. Lindpoi BbiIOpaHHbIX OTBETOB 3anuiliMTe B yKa3aH-
HOM MecTe 6e3 0N0NHUTENbHLIX CUMBONOB.

Bl. B pagy xuMmuuecKux 3jemMeHToB Li — Be — B

1) yBenuuuBaeTcCs 3apAl AP aTOMOB

2) BO3pacTaIOT KUCJIOTHHIE CBOMCTBAa 00pasyeMBIX
FHPOKCHI0B

3) yBeJIMUMBAETCS YKUCJO SJIEKTPOHHBIX YPOBHeM

4) yMeHbILAeTCA 3JeKTPOOTPHIATEJbHOCTh

5). BogpacTaeT aTOMHBII paguyc

OTBer:
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B2.

C ykcycHOH KHCJIOTOH B3aMMOJEHCTBYIOT BerlecT-
Ba, GOpMYyJIBI KOTOPhIX

1) H,SiO4

2) Na,COg

3) Hg

4) Cu(OH),

5) BaSO,

Orser:

Mpwu BbinonHeHUK 3agaHuii B3 u B4 k kaxgomy anemeHTy
nepsoro crtonbua noabepute COOTBETCTBYIOWMUNA INIEMEHT
n3 BToporo ctonbua. BoiBpaHHbie undpbl 3anuwunTe nog
cooTseTcTBYIOWMMKM BykBamMu Tabnuubi.

B3.

B4.

YCcTaHOBUTE COOTBETCTBHE MEXKJAY BelleCTBAMH U
PEaKTHUBOM, € [OMOIIbI0 KOTOPOT'O HX MOKHO
pasaIuuUThL

BEIIECTBA PEAKTUB

A) HCl(p-p) u KOH(p-p) 1) aaxmyc (p-p)

B) HCl(p-p) u NagSOy(p-p)  2) NaOH(p-p)

B) KOH(p-p) u Ba(OH)y(p-p) 3) HySO4(p-p)
4) HNO3(p-p)

A b B

YcTaHOBUTE COOTBETCTBHE MEXKIY HasBaHHEM
BELIEeCTBA U peareHTaMM, ¢ KOTOPLIMHK 3TO Bele-
CTBO MOXKeT B3aMMOIeHCTBOBATb.

HA3BAHUE
BELIECTBA
A) okcug yraepoaa(IV) 1) Fey(SO4)3(p-p), HoSiO5 -
B) ruapoxcun kanmua 2) Mg, NaOH(p-p)
B) cyaspar meau(1l) 3) CaSO,, H,O
4) BaCly(p-p), Fe

PEATEHTHBI

A b B
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Yactb 3

Ons oteeToB Ha 3aaaHMsa C1-C3 ncnonb3ynTe OTAENbHbIA
nucT. 3anuwuTe cHavana Homep 3agaxus (C1, C2 nnu C3),
a 3aTeM OTBET K HEMY.

C1.

c2.

C3.

HUcnonb3ysa MeTox »dJieKTpoHHOro ©OajsanHca, CcO-
CTaBbTe YPaBHEHHME PeaKIUUA

PbS + HNO3; — PbSO, + NO + H,0
onpejeanuTe OKUCINTENIb U BOCCTAHOBHUTED.

PaccunraiiTe maccy ocagka, KOTOPHIH BBINAAET
IpHu B3auMoJAeHCcTBHH M36BITKAa KapboHaTa Kaaus
¢ 17,4 r pactBopa HHTpaTa OapuAa C MACCOBOM
JoJieit nocaeguero 15%.

IIns ompegeneHUsA KAauyeCTBEHHOT'O COCTaBa HEU3-
BECTHOM COJIM a30THOH KHCJOThI y4YaliuMCs BBI-
panu Gesioe KPHUCTAJJIHUYECKOE BeLIeCTBO. IJTO
BellleCTBO IIPH HATPeBaHUU TOJHOCTBIO DaasJiara-
erca Ge3 obpasoBaHusA cyxoro octatka. Ilpu meii-
CTBUM TOpPAYEro pacTBOpa THUJAPOKCHIA HaTPUA
BeIZlesieTCA OeClIBeTHBIHM ras ¢ pe3KMM 3alaxom,
BBHI3LIBAIOIIHI IIOCHHEHHEe JIAaKMycOBOIi Oymaru.
3anumnTe XUMHUUYECKyilo ¢opmysny U Ha3BaHHE
BhIjaHHONM cosu. COCTaBbTe ABa YpDaBHEHHUS De-
aKInuii, KOTophble OLLIK IIPOBEAEHBI B IIPOIECCE ee
pacrno3HaBaHUA.
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Al (2R
Az (2Rl
A3 [l2Ja[d
A4 [Pl
A5 2R

BapuaHT 4

Yactb 1

K kaxgomy n3 3aganun A1-A15 aaHbl 4 BapmaHTa OTBeTa,
13 KOTOPbLIX TONLKO OAWH NpaBuUnbHbIA. Homep 3TOro OTBE-
Ta 06BeAnTE KPYXKOM,

Al.

A2,

A3.

A4,

AS.

Ha npuBeJleHHOM pHCYHKE

n3obpaxkeHa MoJeJib aToMa
1) maraus 3) nawmrus
2) xaabiius 4) kanus

Homep nepuozna B Ileprioguueckoii cucTeMe XUMHU-
yecKuXx aslemeHTOB [I.W1. MeHaeneeBa paBeH unciy

1) 271eKTPOHOB B aToMe

2) 5JIEKTPOHOB BO BHEIIHEM CJIOe aTOMOB

3) HeIOCTAOMIMX OJEKTPOHOB [0 3aBepleHUs
JIEKTPOHHOI'O CJIOA

4) 3aNoJIHAEMBIX 3JIEKTPOHHLIX CJIOEB B aTOMe

CoenMHEeHUAMH C KOBaJIeHTHOH HENOJAPHONH U
HOHHOM CBA3BIO ABJSAITCA COOTBETCTBEHHO ’

1) okcun docdopa 1 OKCUI HATPUA
2) xJopua HATPUA U XJIOP

3) asoT u cyabpus HaTPUA

4) xJOpUJ KaJbLUSA U XJIOPOBOLOPOM

BaneHTHOCTH KasKIoro M3 2JieMeHTOB paBHa II B
BelllecTBe

1) AIN 3) H,S

2) H,0, 4) MgS

K KHCJIOTHBIM OKCHIAM OTHOCHUTCS Kaxaoe u3
ABYX BEHIECTB:

1) ZnO, C1,0 3) CO, CO,

2) MgO, ZnO 4) Cl,0,, SO,
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AG.

AT7.

BzaumopgeiicTBMe aMIOMMHHUA C OKCHAOM JKeJie-
3a (III) orHOCHTCA K peaknuaM

1) coeguHeHHuA

2) obmeHa

3) OKMCIHTENbHO-BOCCTAHOBUTEIbLHBIM
4) HeliTpanmuszanuun

ONIeKTPOIUTHUECKOM Aucconuanuu opTodocdop-
HOM KHCJOTHl 0O TpeTheil CTylNeHH OTBedYaeT

. YpaBHeHUE:
1) H3PO4 = 2H" + HPO
2) H,PO, = H' + HPO*
3) HzPO, = 3H" + PO*
4) HPO? = H' + PO}

AS8.

A9.

A10.

All.

BsaumopelicTBHMI0 HUTpaTa cepebpa M XJjopuza
HATPHUA OTBEYaeT KPATKOE MOHHOE ypaBHEHHE:!

1) NO; + Na" = NaNOg

2) AgNO; + ClI” = AgCl + NO;
3) Ag' + NaCl = AgCl + Na*
4) Ag’ + CI” = AgCl

Maruuii Jerko pacTBOPSIETCH B

1) IHUCTHJIIUPOBAHHOM BOIeE
2) ammHa4yHOM BoJne

3) pactope HCl

4) pacrBope NayCOjz

OKCI/I}I IIHUHKa B3aHMO}IeﬁCTByeT C KaXIJabIM H3
BelllecTB:

1) H,0, Fe 3) HCI, Cu

2) HNO;, C 4) NaOH, O,

Cepononopognaa KHCJI0Ta pearvpyeT C KaXIbIM
N3 BeleCTB:

1) CuCl, u Oy

2) NaOH u NaCl

3) H;PO, n KOH

4) NaOH u Al(OH);
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A12 [1]2[3[4]

A13 [1]2[3[4]

Al4 [1]2[3]4]

A15 [1[2[3[4]

BL [ |

Al12.

Al3.

Al4.

Al5.

Xnopun menu(ll) He pearupyer ¢
1) H,S 3) H,CO3
2) K,S 4) AgNOsg

BepHbl au caegywomme cy:xraeHus o6 obpaleHUH

¢ rasaMu B Ipoliecce JabopaTOPHBIX ONBITOB?

A. Ilpesxne, yeM MmojKedb BOJOPOX, €ro HeoOXo-
IHUMO IIPOBEPUTH HA YHUCTOTY.

B. I[lonyuaeMblii u3 GEpPTOJIETOBON COJU XJIOD
HeJIb3dA OIpeJesATh II0 3alaxy.

1) BepHo ToabKO A

2) BepHO TONBKO B

3) BepHBI 06a CyKAeHUA

4) o6a cyKAeHUs HeBepHLI

B ypaBHEHHMHM OKHCJHTEJHLHO-BOCCTAHOBUTEJILHOMN
peakuuu

FeC12 + 02 4 F9203 + Clz
K03ddunueHT nepes, GopMyJI0il OKHCIUTENA PaBeH
1)1 2) 2 . 3) 3 4) 4

MaccoBassi oA KHCJIOPOJa B HUTpaTe KeJe-
3a(Ill) paBHa

1) 59,5% 3) 16,0%
2) 6,6% 4) 56,1%

Yacts 2

Mpwn

peyYHs oTBeTOoB BbibepuTe OBa NpasunbHbLIX U o6BeguTe nx
HoMepa. Lndpbl BbIGpaHHbIX OTBETOB 3anNULLINMTE B yKa3aH-
HOM MecTe 6e3 AONONHUTESIbHBIX CUMBOSIOSB.

BbiNnOAHEHUW 3ananuii B1 n B2 n3 npeanoxeHHoro ne-

B1.

B pany xumudeckux anemedTos F — Cl — Br

1) yMeHBIIAETCs 3JE€KTPOOTPHUILLATEIbHOCTD

2) yBenunuuBaeTCs CHJIa 00pPasyeMbIX KHCJOPOJ-
coepsKaluX KHUCJIOT

3) yBenuuuBaeTcsi cuJia oOpas3yeMbIX OeCKHCJIO-
POAHBLIX KMCJIOT

4) yMeHbIIAeTCA paguyc aTOMOB

5) yBesiMuMBaeTCA 3HAYEHHE BBICHIEM CTeleHH
OKHCJICHHU A

OrTser:
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B2.

JKupnl

1) npu OOBIYHBIX YCJIOBHAX -— TBEPAbi€ BEIECT-

Ba

2) BXOAAT B COCTaB PACTHUTEJbHBIX MU KHUBOTHBIX

OpraHu3MoB

3) pacTBOpPAIOTCA B BOLE

4) 00651aJaI0T MOIOIIMMU CBOICTBAMM

5) ABIAIOTCA OAHMM M3 MCTOYHMKOB OHEPTUHM
IJISl ")KUBBIX OPraHNU3MOB

OTBer:

Mpu BbinonHeHun 3aaaHuin B3 n B4 k kaxnomy anemeHTy
nepeoro cronbua noabepute COOTBETCTBYIOLMNIA INEMEHT
13 BTOpOro cronbua. BuibpaHHble Undpbl 3anuinuTe noa
COOTBETCTBYOWMMM BykBamMu Tabnub.

B3.

BA.

YcTaHOBHTE COOTBETCTBHE MEeXAYy BelecTBaMu K
pPeakKTuUBOM, C IIOMOUIBI0 KOTOPOTO HX MOKHO

PaBIUINTh

BEII[ECTBA

PEAKTHB

A) Al(OH)3(TB.) 1 KOH(TB.) 1) H,0
B) Al(OH)3(tB.) 1 BaSO,(tB.) 2) NaOH(p-p)

B) Bry(p-p) u FeCls(p-p)

3) NaySO4(p-p)
4) COy(p-p)

A

b B

VceraHoBuTe COOTBETCTBHE MEXKIY Ha3BaHUEM
BellecTBa M peareHTaMu, ¢ KOTOPHIMHU 3TO Bellie-
CTBO MOKET B3aNMOEHCTBOBAThL.

HA3BAHUE PEATEHTBI
BEIILECTBA
A) yraiepon 1) NaOH(p-p), AgNO;3(p-p)
B) okcug HaTpusa 2) CO,, Ca
B) xugopuzx ammonusa  3) PoOg + HoSOy
4) S, H,0
A B . B
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C1

C2

C3

Yactb 3

Ans otBeToB Ha 3agaHna C1-C3 ncnonb3yinte oTAENbHLINA
nmeT. 3annwnTte cHavyana Homep 3aganusa (C1, C2 unn C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

3.

Ucnosnb3ys MeTox aJeKTpOHHOro OaJsaHca, coO-
CTaBbTe ypaBHEHUE peaKIuM

P + HNO3 —» H3PO4 + NO, + Hy,0
onpejeanTe OKUCIUTENb U BOCCTAHOBUTEb.

Ilpu B3aumozeiictsun 30,93 r pyasl, comepsxarieit
kapOonat xenesa(Il), ¢ U3OGBITKOM COJSHOH KHU-
CJIOTHI BbifZeauJgoch 4,48 n yraexkucJoro rasa. On-
pelxejunTe MAacCOBYIO HOJI0 KapOoHaTa Keje3a B
pyzne.

Hexoropoe xpucranauyecKkoe BelIeCTBO OKpallly-
BaeT IlJIaMA TOpPEeJIKH B »KEJThIN 1BeT. llpu meii-
CTBMH a30THON KHCJOTHI «BCKUIIA€T» C BhIJeJIe-
HUueM OecCIIBETHOTO rasa, a IIpU B3aMMOAENCTBUU
¢ pactBopoM xJjopujga Oapus obpasyer Oesblii
ocaZoK. 3anuIlNTe XUMHUYECKYI0 GopMyJy M Ha-
3BaHue aToro BemjectBa. CocTaBbTe JBa ypaBHe-
HUSI peaKuui, KOTOpble ObLIM NMPOBEJAEHHLI B IIPO-
LIecce ero paclo3HaBaHUS.
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BapuaunTt 5

Yactb 1

K xaxpomy u3 3aganHnin A1-A15 paHbl 4 BapuaHTa OTBeTa,
13 KOTOPbIX TONLKO OANH NpaBunbHblii. Homep aTtoro oTee-
Ta o6BeauTe KPYXKOM.

Al.

A2.

A3.

A4,

AS.

YeThipe 3JIEKTPOHHBIX CJOS M CEMb 3JE€KTPOHOB
BO BHEIITHEM 3JIEKTPOHHOM CJI0€ MMEET aTOM

1) yraepoaa

2) Kanusa

3) Opoma

4) xpeMHHA

AMGOTepHBIM ABIAETCA BBICIINH OKCHUJ KaXAOro
U3 XUMHUYECKHX 3JieMeHTOoB, nmewmux B Ilepuo-
andeckoit cucreme J[.MA. MeHzeseeBa IOPAAKO-
Bble HOMepa:
1) 4, 13, 30
2) 6, 11, 16

©3) 19,12, 3

4) 6, 14, 17

KoBajieHTHOII TOJAPHOI CBA3LID 00pa3soBaHO Ka-
JKJ0e M3 BeIlleCTB B I'DYIIIE:

1) CO,, SiCl,, HBr

2) H,, 0,5, Sg

3) NaCl, CaS, K;0

4) HCI, NaCl, PH;

MaxkcumaabHO BO3MOXHYIO CTE€IIeHb OKHCJICHUS
aTOM CepHI NTPOABJISAET B COEANHEHNH

1) H,S

2) H,S0,

3) K,S0;

4) SF,

CJI0KHBEIM ABJIAETCH KaXKJ0e U3 JBYX BeIlleCTB:
1) Boza u xJ0p

2) Boma M BOJOPOZL

3) Bomopoz M KBapIij

4) OGenzon u BOZA
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A6 [1[2f34]

A7 []2ls)4]

A8 [1[2[3[4

A9 [1[2[3[4

A10 [1]2[aj4]

A1l [1]2[af4]

AG6.

AT7.

A8.

A9.

A10.

All.

IIpu3HaKOM XHUMHUYECKOH peaKIUM MexJy pac-
tBopamMu cyabdara meau (II) u ruapokcuzga ka-
JIUA ABJSIETCH:

1) BbIZesieHHE rasa

2) BbINajJeHHe ocagKa
3) mosABJIeHHe 3amaxa

4) 1orJonieHue TEeJIOThI

Cynbhua-noHbl 00pa3yloTcs IPU 3JIeKTPOJIUTHYE-
CKOI JHCCOITUAITUU

1) MgSO,

2) KySO04

3) H,S03

4) CsyS

Kparkoe wonHoe ypaBHenme H' + OH = H,0
OTBeYaeT B3aMMOJCHCTBHIO BEIIECTB:

1) H,CO3 u KOH

2) H3PO,4 u Fe(OH),

3) HCl u KOH

4) HCl u Fe(OH)3

®ochop He pearupyer c

1) apronom
2) KHCJIOPOJAOM
3) dropom
4) xjgopom

JBe conu ofpasyloTcsa IIpU pPacTBOPEHUU B COJfA-
HOM KHCJIOTE OKCHIA

1) Fey04

2) Al,O4

3) ZnO

4) Feg0,

Tugpoxcup xenesa(Il) pearupyer ¢ pacTBOpoM

1) cynbdara HaTPUA
2) kapboHaTa Kajaus
3) xJopuiaa KaJbllus
4) OGpomoBomopoaa
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A12, Cons He o0pasyercd B XOfe peaKIUU

Al3.

Al4.

Al5.

2) Fe + HC] —
3) CaCO3 + H20 + COZ —

~4) Cu(NOy),

BepHbl 11 ciepyoliue CcyskJAeHMs O IIpaBHIax
GesonacHo paboTel B XHMHUYECKOH JabopaTo-
pun?

A. B meH3ypKe MOXKHO HarpeBaTh BOAY.

B. Topamuit HaTpuil MOXKHO TYIIUTHL BOAOIA.

1) BepHO TOJBKO A

2) BepHO TONBLKO B

3) BepHbI 06a Cy:KAECHUS
4) oba cyKIeHUA HeBepPHEI

B ypaBHEHUH OKHCJINTEJbHO-BOCCTAHOBUTEJIbHOM
peaxkuuu

Cu + H,S04 2 CuS0O, + 2H,0 + SO, )
KoaduueHT nepel GopMyJoil BOCCTAaHOBUTEIIA

paBeH
1) 4 2) 3 3) 2 41

MaccoBasa moasi cepbl B cyJabdare xesesa(IIl)
paBHa ‘

1) 24,0%

2) 32,0%

3) 8,0%

4) 33,3%

Yacts 2

Mpwu BbiNONHEHMU 3aaaHnii B1 n B2 13 npeanoxeHHoro ne-
peyHs oTBetoB BbibepuTte ABa NpaBuNbHbIX 1 o6BeauTe mx
Homepa. Lindpbl BbiOpaHHbIX OTBETOB 3anulumMTe B yKasaH-
HOM MecTe 6e3 4ONONHUTENbHbLIX CUMBOJIOB.

B1.

B pany xumuueckux ajgemMeHToB Sr — Ba — Ra

1) yBesimuuBaeTcs  3HaveHMe  9JIEKTPOOTPHIA-
'TeJIbHOCTU .

2) yMeHBHIAeTCS YHCJIO 3JIEKTPOHOB Ha BHEIIHEM
ypoBHE
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B2

B3

B4

B2.

3) yBesMuMBaeTCA aTOMHBIN paguyc

4) yBeIuMuUMBAIOTCS OCHOBHBIe CBoiicTBa obpasye-
MBIX THAPOKCHIOB

5) Bo3pacTaeT BhICIIAA CTENEeHb OKHCJIECHUSA

OTBerT:

VkcycHas KHCJIOTA He BCTymaeT BO B3aUMOJeil-
CTBHE C

1) oxcugom yraepoga (IV)

2) OKCHIOM KaJbHuA

3) Mexabio

4) TUIPOKCHIOM HATpUd

5) kapOoHaTOM Kaaus

OrTBer:

Mpwn BbINONHEHMN 3adannin B3 n B4 K kaxaoMy aneMeHTy
nepeoro cronbua nogbepnte COOTBETCTBYIOLMIA 3NEMEHT
13 BTOporo cronbua. BoibpaHHble undpel 3anvwvTe Nog,
COOTBETCTBYIOLWUMN BykBaMu Tabnuubl.

B3.

B4.

YcTaHOBUTE COOTBETCTBHE MEXKJIY BellleCTBAMH U
PEaKTHBOM, C IIOMOIIbI0 KOTOPOTO HMX MOKHO
pPasIuYnUTh

BEIIIECTBA PEAKTHUB

A) HNOgy(p-p) u HCl(p-p) 1) BaCly(p-p)

B) HNOj3(p-p) u KNO3(p-p) 2) Cu

B) KNOj3(p-p) u NagSOy(p-p)  3) NaOH(p-p)
4) FeCl(p-p)

A b B

YcTaHOBUTE COOTBETCTBHE MeXay HMCXOAHBIMMH
BelljeCTBaMM1 ¥ NPOAYKTAaMH peaKIInH.

UCXOOHBIE MIPONYKThI
BEIITECTBA PEAKIINU

A) H,80,+ MgO 1) MgSO, + H,0
B) H,S0, + Mg(OH), 2) MgS0, + H,

B) Mg + H,S 3) MgS + H,0
: 4) MgH, + S
5) MgS+ H,
A B B
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Yacts 3

Ana oteeTtos Ha 3apaHna C1-C3 ucnonb3yite oTaenbHbIN
nmeT. 3anuwnTte cHavana Homep 3aganus (C1, C2 vnu C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

C3.

Hcnonb3ys MeTon syeKTpoHHOro OajaHca, C€oO-
CTaBbTe ypaBHEHHE PeaKIuu

FeCl3 + st —- HCl +S + FeC12
OIIpeneJinTe OKHCINTENb U BOCCTAHOBHUTEIIDb.

IIpun pacrBopenun 180 r usBecTHAKA B U3OLITKE
a30THOM KHCJIOTHI Bbifgenujoch 34,27 a (H.y.) yr-
Jexucsioro rasa. OmpemeauTe MacCOBYIO MOOJIO
KapOoHaTa KaJIbLiid B JaHHOM oOpaslie H3BEeCTHA-
Ka.

B mIxosbHOM XMMHUYECKOH JIabopaTOPHUU XPaHUTCHA
CKJISIHKA C PacTBOPOM HEKOTOPOH KHCJOTHI. JTY
KHCJOTY OCTODOXKHO HEHTpAJIMU30BaJU PacTBOPOM
ruapoxcuaa Hatpud. [losyueHHBIH pacTBOp oOpa-
30BaJI C HHUTPATOM cepeOpa »KEJThII OCafoK. 3a-
[MUIIATE XUMHUYECKyl0 (GOpMyJly M Has3BaHHe KU-
caorel. CocTaBbTe JABa ypaBHEeHUS peaKLUii,
KOTOphle OBLIM IIPOBeJEeHLI B MPOLECce Paclo3Ha-
BaHUSA KHCJOTHI.
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Al [1[2[3]4)
A2 [1[2[3]4)
A3 [1]2[3[4]
A4 [1[2[3]4]
A5 [1[2[3]4]

BapuaHT 6

YacTtb 1

K kaxgoomy n3 3apaHunm A1-A15 paHbl 4 BapuaHTa oTBETa,
M3 KOTOPbIX TONbKO OOWH NpaBunbHbin, HOMep 3Toro oTee-
Ta 06BeAnTe KPYXKOM.

Al.

A2,

A3.

A4.

A5.

Ilo nmAThH 3/IeKTPOHOB HA BHEIIHEM 3JIeKTPOHHOM
cJI0oe HAaXOAUTCA B aTOMe KaKI0oro M3 XHMHUe-
CKHX 3JIEMEHTOB:

1) Be, B, Li

2) As, Se, Br

3) C, Si, Al

4) N, P, As

KucsoTHble cBoiicTBa BBICIINX OKCHUIOB ocJjabe-
BalOT B PAAY:

1) P,05 — Si0y; — Al,04

2) P,05 — SO; — Cl,0;

3) Al;,05 — P,05 — NyOy

4) SiOy; — P305 — S04

KoBaneutnas HeIoJIdApHad. CBA3b HMEETCs B

1) mMouiekyJie BOAbI

2) xpucranie SiO,

3) KpucTajjie KpeMHUs

4) MoJieKyJle TIepOKCHUAA BOLOPOZAaA

[lonoXuUTeNbHYIO CTEIleHb OKUCJIEHHUS aTOM KH-
CJI0pozia UMeeT B COEJUHEHUU

1) H,0

2) H,0,

3) F,0

4) Fez0,

K KHCJIOTHBIM H, COOTBETCTBEHHO, OCHOBHBIM OK-
CULaM OTHOCATCA:

1) CO u Na,O

2) CO, uMgO

3) Al,0; uP,0;

4) SO, uZnO
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A6.

AT7.

A8.

A9.

A10.

All.

Al2,

Bonmopon Maccoit 2 r mosHOCTHIO NMPOB3aMMoOjEii-
crBoBas ¢ 16 r kucsopoga. Ha ocHoBanMM 3aKo-
Ha COXPaHEHHA MAacChl MOXKHO YTBEpPXIaTh, UTO
Macca NOJIy4eHHOM NpPH 3TOM BOJBI paBHA

1) 2r - 3)18 r

2) 16 r 4)14 ¢

CubHBIM JJIEKTPOJINTOM ABJAETCA

1) yroapHas KHCJIOTA

2) cepoBOJOPOAHAA KHCJIOTA
3) cepHasa KHucJoOTa

4) caxaposa

Ilpn ciuBaHMKM pacTBOPOB KapOoHaTa HATpPHUA H
CepHOi KHCJIOTHI B PEAaKIMHM YYACTBYIOT MOHBI:

1) COZ u SO 3) Na™ u CO3
2) Na* u H' 4) H' u COZ"

C kaxabiM us BemectB: HyO, Fe;,03, NaOH —
OyZeT B3aHUMOJeiiCTBOBATh

1) anoMuHHH 3) mMenp

2) MarHui 4) cepebpo

C KaXABIM M3 BelIecTB, (QOPMYJBLI KOTOPBIX
NaOH, Mg, CaO O6yaet BsaumMoJeiicTBOBaThb:

1) amMuak

2) okcuj Kaaus

3) okcup kpemuus (IV)
4) oxcupn mexnu (II)

Tnapokcun KajabouA pearnupyer c

1) yrieKucJbIM rasom
2) KucI0pOoAOM

3) BogopoAoM

4) noBapeHHOU COJIBIO

OcyiectButh mpeBpamenue Pb(NOg)s — PbS
MOXHO C IIOMOIIBIO

1) cyapdnaa saTpus
2) cyasdputa Kanmsa
3) CepHHCTOM KHCJIOTHI
4) oxcuga cepbni(IV)
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A13 [i]2fal4]

A14 [1]23]4]

A15 [1]2[3[4]

BL [

A13.

Al4.

A15.

BepHBl JM cieayomMe CyXIeHHA O crocobax
HoJIydeHUsA YTJIEKHCJIOro rasa B jJabopaTopun?

A. VYraekucanslii ra3 B JabopaTopuy IIOJYydaroT
pasjgoxeHueM KapOoHaTra KaJbIUA I[P Ha-
rpeBaHUH.

B. nsa 1a60opaTOPHBIX ONBITOB YTJIEKUCJbIA ras
[oJiy4yaloT [IPU HarpeBaHWUM KapOoHATa aM-
MOHHUS.

1) Bepuo ToanbkO A

2) BepHO TOJNLKO B

3) BepHBI 00a CyXKJeHUA
4) ofa cy»KIeHuA HeBepPHBI

B ypaBHEHWM OKHCJMUTENIbLHO-BOCCTAHOBUTEILHOM
peaKIuu

Fe + H20 - Fe304 + H2
KoappHuIlueHT nepes; GopMyJIOi OKUCIUTENA paBeH
1)1 2) 2 3) 3 4) 4

MaccoBaa mona Kucjaopoza B cysbdaTe aaiOMHU-
HUS paBHAa

1) 4,7%
2) 12,8%
3) 56,1%
4) 16,0%

Yactb 2

Mpwn BbINOAHEHMK 3a8aHmii B1 n B2 na npegnoxeHHoro ne-
peyHs oTBeToB BbibepuTe ABa NpaBuibHbIX U 06BEAMTE UX
Homepa. Lindpbl BuIGpaHHbLIX OTBETOB 3anuULnTe B ykasaH-
HOM MecTe 6e3 4ONONHUTENbHBIX CUMBONOB.

B1.

B pany xumuueckux sjiemeHToB Al — Si — P

1) yBenuuuBaeTcs 3apsahd sIep aTOMOB

2) BO3pacTalT KUCJIOTHBIE CBOICTBA 00pa3yeMbIX
TUAPOKCHUIOB

3) yBeqMUYMBaAETCHA YHCJO 3JEKTPOHHBIX VPOBHeIl

4) yMeHbIIaeTcs 3JeKTPOOTPUIATEIbHOCTD

5) Bo3pacTaeT aTOMHBIN paguyc

OTBerT:
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B2.

\

ITaHOJ XapaKTepHu3yeTcs

1) cnoco6HOCTHIO K peakI My [OJUMEPU3aUN

2) npucyrcTBHEM B MOJIeKyJe rpymnbl aromos —OH

3) cHOCOGHOCTHIO K peakIuM C THAPOKCHIOM
menu (I1)

4) HamuuyueM JABOMHOM CBA3M MeEXAY AaTOMaMU
yraepoja u KHCJIOPOAa

5) peaknUAMHU C AKTHUBHEIMHM MeTaslJIaMH

OrBer:

Mpu BbINONHEHUN 3agaHmi- B3 1 B4 k kaxaomy anemMeHty
nepsoro cronbua noadepute COOTBETCTBYIOLMA 3NEMEHT
13 BTOpPOro ctonbua. BeibpaHHbie uMdpPLl 3anuwMTEe NoA
COOTBETCTBYIOLMMYN BykBaMn TaGnuubl.

B3.

B4.

YcTaHOBHTE COOTBETCTBME MEMKAY PEATHPYIOLIMMU
BellleCTBAMHM M IPU3HAKOM HX B3aUMOI€HCTBUS

PEATUPYIOIIUE IIPU3HAK
BEIIIECTBA B3AVMOJJEMCTBUA
A) HCl(p-p) + NaOH(p-p) 1) obpasoBanue ocagka
B) AgNOs(p-p) + HCl(p-p) 2) pacTBOpeHme ocanka
B) FeO + HCl(p-p) 3) BBIZEJIEHHE ra3a
4) BUIMMBIX IIPH3HA-
KOB HET

A B B

YcTraHOBHTE COOTBETCTBHE MEeXAy HNCXOOHBIMH
BenjecTBaMHy M IIPOAYKTAMH peaKIHHU.

HNCXOIOHBIE IMPOOYKTHI
BEIIITECTBA PEARTIVHA

A) HySO04 opm,) + Cu 1) CuSO4 + H,
B) HySO4 (pass.) +NagS  2) CuSO4 + Hp0 + SO,
B) H,SO3 + Nay0 3) Na,SO4 + Hy

4) Nay,SO4 + H,S

5) Na,S0O3 + H,0

A b B
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C1

C2

C3

Yactb 3

Ona otBeToB Ha 3agaHusa C1-C3 ncnonbayinte OTAENbHLI
mcT. 3anuwuTe cHavana HoMep 3apanusa (C1, C2 wnn C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

C3.

Ucnonsays MeTOA 3JeKTpPoOHHoro OasaHca, co-
CTaBbTE YPAaBHEHHE pPeaKIUM

Zn + HNO; s, — Zn(NO3), + NO + H,0
onpeaeanTe OKUCINTEJIb 1 BOCCTaHOBUTE/b.

Onpenenute 06b€éM (H.y.) YIIEKHCJIOTO ras3a, BbI-
Jenslonlerocs:i npu pactBopeduu 110 r um3sBecT-
HAKa, cojepixaliero 92% kKapOoHaTa KaJbIus, B
U30bITKE a30THOM KHCJIOTHI.

B xope smaGopaTtopHOo#i pabOThl K pacTBOPY COJIU
IIMHKa ydJalnuecs M00aBUJIM pPacTBOP LIEJOUYM 10
ImoJlyuyeHus ocagka. A moxkasaTesibCTBa CBOMCTB
MOJIYYEHHOr0 OcajJKa IIpPOAOJKAJIN IIPUJINBATh
pacTBOP ILIEJIOYHN IO €ro pacTBOPEHUS.

3anumuTe XUMHUYECKyl0 (opMmysay ¥ Has3BaHue
noaydeHHoro ocagka. CocraBbTe ABa MOJEKYJIAD-
HBIX yYpDaBHEHUA peaKlUil, KOTOpble ObLILIU ITpOBe-
JleHbl B npouecce JabopaTopHO# paboOTHI.
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Bapuant 7

Yactb 1

K kaxgomy nu3 3apnaxsnin A1-A15 pnaHol 4 BapuaHTa OTBETa,
U3 KOTOPbLIX TONBKO OAMH NPaBuUnbHbIM. HoMep 3Toro oTse-
| Ta 06BEAMTE KPYXKOM.

Al.

A2,

A3.

Ad.

Bo 2-m mepuoge VIA rpynne Ilepuozuueckoii
CHCTE€Mbl HAXOAUTCHA XUMHUYECKUIl 3JIeMeHT, cXxe-
Ma CTPOEHUS aToMa KOTOPOro

o)) a )

2¢e 4e 2¢ 6
) o 7))
8 2¢e 5e

2) +12) )
2e 4

Homep rpynnei B Ilepuommuyeckoii cucremMe XH-
muuyeckux ajieMeHToB .M. MengeneeBa coorBeT-
CTBYeT

e 4¢ oe

1) uuKcay 5J€eKTPOHOB B aTOMe

2) 3HA4YeHHIO BEHICIIEil BAJIEHTHOCTU 3JIEMEHTA II0
KUCJIOPOAY

3) 4YHCIy 3JIEKTPOHOB, HEJOCTAIOIIHX A0 3aBep-
HIeHUA BHEIIHEro 3JeKTPOHHOTO CJIOA

4) 4HCJy 3JIEKTPOHHBIX CJIOEB B aTOME

HNonnaa xumMuueckas CBA3b peaqin3dyeTrcs B

1) KpucTalIn4ecKoil cepe
2) TBEépPHOM HOIe

3) vomuge KanbpUuA

4) oxcuge ¢ocdopa(V)

AToM asoTa IIPOABJIAET BaJIEHTHOCTb, OTJHUYHYIO
ot IlI, B Mmoseky.e

1) HNO4

2) HNO,

3) NyOj

4) NH;
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A5 [1[2[3[4]
A6 [1[2[3[4]
A7 [1[2[3[4]
A8 [1[2[3[4]
A9 [1[2[3[4]

A10 [1[2[3[4]

AS5.

A6.

AT7.

AS8.

A9.

A10.

All.

TosnbKO OCHOBHBIE OKCUILI npeacTtaBJi€eHbl B pAAYy
1) NayO, CO 3) BaO, Na,O
2) CaO, A1203 4) P205, CaO

Peakius, ypaBHeHUe KOTOPOM
2A1 + Fe203 = 2Fe + A1203,
OTHOCUTCH K PEaKIUAM

1) pasnoxxeHuUs
2) coeguHEHUd
3) sameleHudA
4) obmena

Xnopua-uoHbl 00pas3yioTcsi IPU pacTBOPEHUU B
BOJie BellecTBa, (hopMysa KOTODPOro:

1) HclO 3) MgCl,

2) C,;H:Cl 4) CCl,

BzaumopneiicTBHI0O a30THOH KHUCJHOTHI H €JKOro
KaJus OTBeUaeT KpaTKOe HOHHOEe YpaBHEHUE

1) HNO; + OH = H,0 + NO;

2) H' + OH = H,0

3) H' + KOH = H,0 + K"

4) H" + NO; + OH = H,0 + NO;

Hatpuit o6pasyer HUTpaT HaTpusd NIPU B3aUMO-
JelCTBHH C

1) asorom

2) aMmMHaKoOM

3) a30THOM KHCJOTOH
4) oxcuzaom asora(I)

Oxcupn meau(Il) BzaumogeiicTByeT ¢ BOAHBIM pac-
TBOPOM

1) xjopuzga Kaaus

2) xJ0pOoBOJAOpPOaa

3) kapboHaTa HaTpud

4) cyabdara marHusa

C pacTBOpOM T'MIpPOKCHJa HATPUS pearupyer
1) P,0Oq4 3) BaCOj
2) K,CO4 4) K3PO,
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Al2,

Al3.

Al4.

A1l5.

Hurpar megu(ll) mpu HarpeBaHUH pa3yiaraeTcs C
oOpasoBaHUEM

1) Cu 3) Cu(NO,)s

2) CusN, 4) CuO

BepHbl U clefyiolue Cy>KIeHUs O CIoco0ax Co-
6upaHusa rasoB B JaGopaTopuu?

A. Yriexkucaplil ra3 MOXKHO cobpaTh B COCY/[, CIO-
co0OM BBITECHEHUSA BO3AYyXa.

B. Kucaopoa MoHO co6paTh B COCYA U CIIOCOOOM
BBITECHEHUS BO3AyXa, U CIOCOOOM BbITECHE-
HUS BOJBIL.

1) Bepso TONBKO A

2) BepHO TOJBKO B

3) BepHEI 06a CyKAeHUsA

4) oba cyxxAeHUsT HeBEePHBLI

B ypaBHEHUU OKUCJIUTEJIbHO-BOCCTaHOBUTEJIbHOMU
peakuun

H,S + 0, 2 H,0 + SO,
KOo(huieHT nepen (PopMyJIOM BOCCTAHOBUTEJA
paBeH
1)1 2) 2 3) 3 4) 4

MaccoBas JOJIA KHCJIOPOAA B HUTPAaTe aJlOMUHUA
paBHaA

1) 7,5% 3) 42,4%
2) 22,5% 4) 67,6%
Yactb 2

Mpwu BoinONHEHMM 3apavnin B1 n B2 n3 npeanoxeHHoro ne-
peyHs OTBETOB BbiGepuTe ABa NMpPaBUNbHLIX U 06BeaUTE UX
Homepa. Lindpel BoiGpaHHbIX OTBETOB 3anUWNTE B yKa3aH-
HOM MecTe 6e3 A0NONHUTENBHBIX CUMBONOB.

B1.

B pany xumuueckux ssiemMeHToB Be — Mg — Ca

1) yBenuuuBaeTCs aTOMHBIN paguyc

2) BoapacTaeT BhICLIAA CTeIeHb OKUCIEHHS

3) yBesuuUMBaEeTCA 3HAYEHHE  JJIEKTPOOTPHILA-
TeJbHOCTH

4) yBeJUUYMBAIOTCA OCHOBHBIE CBOMcTBa obGpasye-
MBIX THUAPOKCHIOB _

5) yMeHbIIaeTCs YUCJIO 3JIEKTPOHOB HA BHELIHEM
YPOBHE

OTser:
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B2

B3

B4

B2. K kap6GoHOBBIM KHCJIOTaM OTHOCSATCS BeIeCTBa,

¢dhopMyJIBI KOTOPHIX

1) CzH5‘COO_C3H7

2) CH;CHO
3) HCOH

4) HCOOH
5) C3H,COOH

Orser:

Mpwu BbiNONHEHUN 3apaHuii B3 n B4 k kaxooMy anemMeHTty
nepsoro crtonbua nonbepute COOTBETCTBYIOLLUA INEMEHT
13 BToporo crtonbua. BoibpaHHblie LuWdpPbl 3anuwnTe nog,
COOTBETCTBYIOLWNMUN BykBamMu Tabnuibi.

B3. VYcraHoBuUTEe COOTBETCTBHE MEXJY BeLIECTBAMH H
PEaKTUBOM, € IIOMOIIBI0O KOTOPOTO HX MOIKHO

B4.

pPas3JINYUTh
BEIIIECTBA

A) AgNO3(p-p) u KNO;3(p-p)
B) Ba(OH),(p-p) 1 KOH(p-p)
B) K2CO3(p-p) u HySO4(p-p)

PEAKTUB

1) makmyc

2) Cu

3) K2S04(p-p)
4) NaNO3(p-p)

B

YcTaHOBUTE COOTBETCTBUE MEXay HNCXOOAHBIMH

BelllecTBaM4 H IIPOAYKTaMH peaKIIuH.

MCXOIHEIE
BEIIECTBA

A) AgNO; + BaCl,
B) Ba(NO3)2 + HzSO4

B) Na,CO3 + HCI

TIPOAYKTBI
PEAKIINU

1) Ba(NO3), + AgCl
2) BaSO, + H,

3) BaSO, + HNO,

4) NaCl + H,0 + C
5) NaCl + H,0 + CO,

b

B
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Yactb 3

Ina otsetoB Ha 3agaHusa C1-C3 ucnonbayitte oTAENbHBIA
ancT. 3anuwnte cHavana Homep 3aaanus (C1, C2 unun C3),
a 3aTeM OTBET K HEeMY.

C1.

C2.

C3.

I/ICHOJIBSY.H METOA JJIEKTPOHHOIO 0amaHca, CoO-
CTaBbTe YPaBHEHNE peaKIIuHn

Zn + HZSO4(KOHH.) —-> ZnSO4 + st + H20
onpeneguTe OKMCJINTE/]b 1 BOCCTAHOBHUTEb.

B u36bITKE COJAHOI KHCJI0ThHI pacTeopuiau 1,506 r
pyIel, copep:kaineit 77% xapboHara skenesa(Il).
Omnpepenure 00bEM YrJIEKHCJIOr0 rasa, BbIAEJIHB-
IIerocs IIPH 3TOM.

Hexoropoe KpucTaJJinyecKkoe BeINecTBO, OKpa-
HIMBalollee IIaMsA B JKEJITHIHA IIBeT, XOPOIIIO pac-
TBOpsAeTca B Boge. IIpum pobGaBieHMH K 3TOMY
pacTBOpy HHUTpaTa cepebpa BhIIAJaeT KEJITHIA
0oCaJiOK, He pacTBOPHMBI# B pa30aBJIeHHOH asoT-
Hoit kucyore. Ilpu peiicTBUM Ha MCXOAHBINA pac-
TBOp OpOMHOM BOJABI 00pasyeTcss KOPHYHEBOe OK-
pamuBaHue. 3aMUINNTEe XUMUUECKYI0 DOPMyJy U
Ha3BaHHe 3Toro BemrectBa. CocTaBbTe JBa ypaB-
HEHHUsA peakKIMil, KOTopble OBLJIM HPOBEJEHLI B
IIpoliecce ero pacrno3HaBaHUA.
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Al [1]2[3]4
A2 [1]2[3[4)
A3 [1[2[s]4]
A4 [1]2[34]
A5 [1]2[3[4]

Bapuaut 8

YacTtb 1

K kaxaomy n3 3anaHnin A1-A15 pnaHbl 4 BapnaHTa OTBeTa,
M3 KOTOPbLIX TONbKO OAUH NpaBufbHbIn. HoMep aToro oTee-
Ta 06BeANTE KPYXXKOM.

Al.

A2.

A3.

A4,

AS.

ITo Tpu aJieKTpOHA HAXOAUTCH BO BHEIIIHEM dJIeK-
TPOHHOM CJIO€ aTOMOB KaXXJO0r0 M3 XMMHUYECKHX
AJIEMEHTOB B PALY

1) Mg, Al, Ca

2) B, Al, Ga

3) Si,C, N

4) N, P, S

B noarpynnax Ilepuoaudeckoil cuctemMnl C yBe-
JWYEHUEeM 3apsana fApa aTOMOB IIPOUCXOJUT

1) ycuseHne HEMeTAJIMYECKUX CBOKMCTB 3JI€MEH-
TOB

2) yMmeHbIlIEHHE YMCJIa IIPOTOHOB B sAApe

3) yBeauueHHe pagmyca aTOMOB

4) yBeanueHue 3JeKTPOOTPULATEJILHOCTH

KoBanenTHass HemosApHAA CBA3b peajiu3dyeTcs B
1) mouexyJsie oKkcuga yriaepoga(IV)

2) mousekyJie Sg

3) KpUCTAJINYECKOM JbJe

4) mosexyne NHg

CreneHnb OKHCIEHUA +4, a BaJieHTHOCTL IV aTom
yrjaepoja IIPOoABIAeT B cOeIUHEHUU

1) CH,

2) CO

3) H,CO;

4) Al,Cq

CJI0KHBIM ABJIAETCA KayKJoe U3 JABYX BelLleCTB::

1) a30T u 030H
2) kpacHblii Gocdhop U cepHas KHUCJIOTa
3) coiAHAA KHCJIOTA U BOJAA
4) BoIa M KaJHeBas CeJIUTpa
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A6.

AT7.

A8.

A9.

A10.

All.

Al2,

Ecau B GeciuBerHblil pactBop xJopuzga prytu (1)
IIOMECTUTh KYCOYeK MeAH KpacHOro IiBeTa, TO
NpoM30iAeT peaKI .

1) obmeHa 3) pasioxxeHUA

2) coegnHEHUA 4) 3aMmelieHUA

K cuiapHBIM JJEKTPOJIMTaM OTHOCHUTCA KaiKJoe U3
JBYX BelleCTB

1) NaOH u C,H;0H

2) Ca(OH), u H,COj4

3) AgNO; u Ba(OH),

4) AlCl; u H,S

ITpakTHuecKH TNOJHOCTHIO B BOJAHOM pacTBOpe
B3aMMOJEHMCTBYIOT BeIllecTBa:

1) KOH u Fe2(804)3

2) NaOH )5 Ba(_N03)2
3) Na,SO, u KCI
4) K3PO4 u NaCl

U xucaopon, U BoAOPOJ pearupyiorT ¢

1) amMmmMuakom 3) cepHOii KUCJIOTOM
2) xJopom 4) maTpuem

Oxcup yraepoga (IV) pearupyeT ¢ KaXABIM U3
IBYX BEIIECTB:

1) H,0 u CaO

2) O, u Nay,O

3). KOH u Na,y,SO,

4) Fe, O3 mu Hy,SO,

KoHueHTpupOBaHHAA cepHas KHCJOTA HPH KOM-
HATHOI TeMnepaType He JeHCTBYeT Ha

1) Na 3) Zn

2) Al ) 4) Mg

B oranume oT cyiabdara HaTpus cyiabdar Meau
pearupyer ¢

1) Bogoit

2) xJjopuaom Gapusa

3) HHUTpPaTOM KaJbIUA

4) rUAPOKCHAOM Kajaus
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A13 [1]2[af4]

A14 [1[2[3]4]

A15 [1]2[a]a]

Bl [

A13.

Al4.

Al5.

BepHbl Jsiu caepymoonue cy:KaeHusA O IIpaBUJax
Oe3omacHoii paboTbl B XUMHUYECKOil JaGoparo-
puu?

_A. MetaH of6pasyeT B3pbIBUATBHIE CMECH C BO3JY-

XOM.
B. PacTBopsATh CepHYIO KUCJIOTY CJenyeT, nobas-
JAA K Hel BOAY.

1) BepHO TOJMBKO A

2) BepHO TONMBKO B

3) BepHbI 06a CYy)KIAEHUSA
4) ob6a Cy)XIeHuA HeBEePHEI

B ypaBHEHUHM OKHCJIUTEIBHO-BOCCTAHOBUTEIbHOMU
peaknuu

NH; + O, > H,O0 + NO
koahdunueHT nepern GOpPMYJIOH OKHUCJIUTENA pa-
BEH
1) 6 2) 5 3) 4 4) 3

MaccoBaa ponA »KeJjeaa B Hurpare xKeseaa(lll)
paBHa

1) 46,2%

2) 17,4%

3) 23,1%

4) 56,0%

Yactb 2

Mpw BoINONHEHUU 3apaHuin B1 1 B2 3 npeanioxeHHoOro ne-
peuHs oTBeToB BbIbEPUTE ABa NPaBuUNbHbIX U 0bBEaUTE KX
HOomepa. LUnodpsbl BbIOpaHHbIX OTBETOB 3anNULLNTE B YKa3aH-
HOM MecTe 6e3 A0NONHUTENbHbIX CUMBOOB.

B1.

B pany XMMHYECKUX 3JIeMEHTOB O —S—Se

1) yMeHbIIaeTca paguyc aTOMOB

2) yBeqMuMBaeTCA 3HAUYEHHE BBICIIEH CTENeHU
OKHCJEeHUA

3) yBeJIMUYMBAETCHA CHJa KHUCJIOT H59

4) yMeHbIIaeTCs 3JEKTPOOTPHUIIATEJIbHOCTD

5) yBeJuuMBaeTCsA YHCJIO BHEIIHUX 3JEKTPOHOB

OrBerT:
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B2. Oranos pearupyer ¢

1) xaauem
2) xapboHaTOM HaATpuA
3) 6pomom

4) ruppoxkcuzom menu (II)

5) Kucjaopoiom

OTser:

Mpu BoiNONHEHUK 3apanunii B3 n B4 k kaxaomy aﬁememy
nepeoro crtonbua nondbepute COOTBETCTBYIOWWIA INEMEHT
u3 BTOoporo ctonbua. BeibpaHHbie umMdpbl 3anMwmTe noa
cooTBeTCcTByIOWNMMN BykBamun Tabnuupbl.

B3. VYcraHOBUTE COOTBETCTBHE MEXKAY BelleCTBAMU U
PEaKTHBOM, C IOMOIILIO KOTOPOTO HUX MOXHO

pa3JUYUTh

BEII[ECTBA

A) Feu Ag
B) CaO u CaCOg
B) NH;(p-p) u NH,Cl(p-p)

PEAKTHUB

1) dbenondranens
2) NayS04(p-p)
3) HCl(p-p)

4) KNO3(p-p)

A B

B

B4. VYcraHOBHUTE COOTBETCTBME MEXKIY HCXOAHBIMHU
BeIL[eCTBAMHU U NPOAYKTAMH pPeaKI[HH.

HNCXOIOHBIE IMPOAYKTbI
BEIIECTBA PEAKILIN
A) HCI + Fe 1) FeC12 + Hz

B) H,SO, + Fe,0;  2) FeCl; + H,
B) HNOgo) + Cu  3) Fey(SO,); + Hy0
4) Cu(NOy), + H,
5) Cu(NO3), + NO, + H,0

A B

B
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C1

C2

C3

Yactb 3

Onsa orBeToB Ha 3apaHua C1-C3 ncnonbayiite oTAENLHbLIA
nucT. 3anuwmnTte cHavana Homep 3agaHua (C1, C2 unu C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

C3.

Hcnonbs3yss MeTon 93JIeKTPOHHOro OajaHca, CO-
CTaBbTe ypaBHEHHE peaKkInu

CuSO4 + KI - K,S0, + Cul + I,
olpeneauTe OKMNCJIUTENb U BOCCTAHOBHUTEJIb.

Ilpu pacTBOopeHMM B H30BbITKE pa3baBJIEHHOH cep-
HOHM KHCJIOTBI LIMHKAa, coaepskaiiero 4,5% Hepac-
TBOPUMBIX IpUMeceil, Bbigeausioch 2,24 g (H.y.)
Bogopoga. OmpenenuTh Maccy pPacTBOPEHHOIO Me-
TaJIa.

B xumuueckoii 1abopaTopuy XpaHUTCA CKJISHKA C
KPUCTAJJINYECKHUM BelllecTBOM OeJsioro iera. Ilpu
HArpEeBaHMU BELLECTBO IIOJIHOCTHLIO PAa3jiaraercs C
o0pasoBaHMEM IBYX ra3oB U Boabl. IIpu meiicTBuu
TUIPOKCHa KaJausa BblIeNsEeTCHA JIETKUM, OecliBeT-
HbIM ras ¢ pe3KUM 3araxoM, BbI3LIBAIOIIUII 1OCHU-
HeHUe JIJAaKMyCOBOif Oymaru. 3anuinure XuMHUUe-
CKyi0 ¢dopMyJ)y U Ha3BaHHE IJTOr0 BeleCcTBa.
CocTaBbTe ABa ypaBHEHUs peaKIMil, KOTOpbIe ObI-
JIA MIPOBEJEHbI B MPOIlecce ero pacro3HaBaHUs.
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BapuaHTt 9

Yactb 1

K kaxpomy n3 3aganun A1-A15 pgaHbl 4 BapyaHTa OTBeTa,
M3 KOTOPbIX TOJIbKO OAWH NpasuibHbIi. HOMep 3Toro oTse-
Ta 06BEeanNTE KPYXKOM.

Al.

A2,

A3.

Ad4.

AS5.

XuMHYyecKU 2JIeMEHT, B aTOMaXx KOTODPOro pac-
TpejeJieHNe 3JIEKTPOHOB IO cjoAm: 2, 8, 4, obpa-
3yeT BOJAOPOAHOE COoeJAUHeHMe:

1) CH,
2) NH;,
3) SiH,
4) H,S

Hemertannnueckne cBOHMCTBA yCHUJIHBAIOTCA B PARY

1) N—- P — As
2) N—-C—B
3 N-O-F
4) C — Si — Ge

XuMuuecKas CBS3b B MOJIEKYyJie YIrJIEKHCJIOTO rasa

1) KoBajleHTHasA HemoJIApHAA
2) KoBaJIeHTHAadA MOJSAPHAasA
3) Metaniudyeckas

4) woHHasn

Takyrio e CTelleHb OKHCJIeHHS, KaK U B N205,
a30T HMeeT B COeJUHEHHHI

1) NO,

2) KNO;

3) KNO;

4) HNO,

CJ103XHEBIM AABJISIETCA Ka)XJoe U3 JBYX BellleCTB:

1) Boga U 030H

2) Boja M a30oTHasA KHCJIOTA
3) a3oT u KBapi

4) Boja W HaATPHUi
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A6 [1]2[3[4]

A7 [1]2[s[4]

A8 [12[sl4

A9 [1]2[s[4]

A10 [1[2[3]4]

A11 [1]2]3]4]

AG6.

A7.

AS8.

A9.

A10.

All.

K xuMHYeCcKUM ABJIEHHUAM He_ OTHOCHTCH apoiiecc

1) BO3roHKHM HOAA

2) ropeHusa coupTa

3) OposkeHHs TJIIOKO3bI
4) ropeHUs aleTHUJIEHA

K ciabbIM 3JIEKTPOJHUTAM HE OTHOCHTCH

1) H,S
2) CH3;COOH
3) H,CO;

4) HC

IIpakTyecKH IMOJHOCTBIO B BOAHOM pacTBOpe
B3aMMOJeHCTBYIOT BeIlleCTBa:

1) HuTpar cepebpa U XJIOPOBOAOPOL
2) HUTpAaT KaJbIUA U XJIOPUJ Kaausa
3) XJIOpOBOZOPOA ¥ HUTPAT HATPUA
4) XJOPOBOJAOPOA M HUTPAT KaJudA

C ofbpasoBaHHEM COeOUHEHHUS, COAeprKallero Ho-
Hbl H, Bogopon pearupyer ¢

1) xjmopom

2) cepoit

3) HarpueMm

4) KHCJIOPOAOM

W okcupg aqOMHHUS, U OKCUJ HaTpHusa pearupyiorT C

1) Bogmoi

2) COJITHOM KMCJIOTOH
3) BOZOPOAOM

4) TUAPOKCHAOM Kajud

CepHas KHCJIOTA B PACTBOPE BCTYIAET B PeaKIHIO
3aMeIleHHs C

1) keje3oMm

2) TUAPOKCHUAOM IIMHKA
3) HuTpaTtoMm Gapus

4) oKcHIOM MeIu
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Al2.

Al3.

O6e cosu He pearHpyIOT ¢ pa3baBjeHHON a30THOH
KHMCJIOTOM

1) NayCO3 u FeCly 3) BaCl, u CaSO,

2) A12(804)3 u Kzs 4) NaZS u KzCO3

BepHbl J1 cieayoupe CYXKIeHUS O IIpaBHJIax
6e3onacHoi paGoTel B XMMHUYeCKO# JaGopaTopuu?

A. B na6opaTtopuu HeJIb31 3HAKOMHTLCA C 3ala-
XOM BeIIeCTB.

- B. Boly MOXHO KHISATHUTH B JIIOOOH CTEKJIsTHHOH

Al4.

Al5.

mnocyne.

1) BepHO TOJNBKO A

2) BepHO TONBKO B

3) BepHBI 00a CyXAEHUA
4) oba cy>KIeHUs HeBepPHEI

B ypaBHEHMHM OKMCJIHMTEIBHO-BOCCTAHOBUTEIBHOMN
peaknuu

ZnS + 0, 2 ZnO + SO,
KoadduiieHT nepen GoOpMyJoii BOCCTAHOBHUTEJIS

paBeH
1) 4 2) 3 3) 2 4) 1

MaccoBas moJia KEcCJIOpoAa B cyibdare xkemesa(lll)
paBHa

1) 4,0%

2) 16,0%

3) 48,0%

4) 56,2%

Yactb 2

Mpw BbiINONHEHNW 3apaHUi B1 n B2 u3 npeanoxeHHoOro ne-
peyHs 0TBeTOB Bblbepute ABa NpasUNbHLIX U 06BeaUTe WX
HoMepa. Lindpobl BbIGPAHHLIX OTBETOB 3anNULLIMTE B YKa3aH-
HOM MecTe 6e3 oNONHUTENbHbLIX CUMBOJIOB.

B1.

B paay xumuueckux anementos Si — P — S

1) yMeHbUIaeTcd aTOMHbIN paauyc

2) yMeHBLIAETCS 3JEKTPOOTPUIIATEIbHOCTD

3) BoapacTaeT YHCJIO BaJIEHTHEIX 3JIEKTPOHOB

4) yBeJUUUBAETCA YHCJIO SHEPreTHUYECKNX YPOBHEM

5) yMeHBLIAIOTCA KHCJOTHBLIE CBOICTBa obpaaye-
MBIX TMAPOKCHUAOB

OTser:
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B2

B3

B4

B2.

C KaXABIM M3 YKasaHHBIX BeIIECTB: XJOPOBOJO-
poxa, Bojopoxd, OpoMHas Boga — OymeT pearupo-
BaTh :

1) nponan
2) MeraH

3) aran

4) sTuien
5) ameruseH

Orser:

Mpu BbiNnONHEHWM 3apaHnn B3 n B4 Kk kaxaoMy anemMeHTy
nepsoro crtonéua nonbepute COOTBETCTBYIOLINIA 3NeMeHT
1“3 BTOpOro crton6ua. BeibpaHHble umMdpsbl 3anuiunTe nog,
COOTBETCTBYIOLUMMUN 6ykBamu Tabnuupl.

B3.

B4.

YcTaHOBUTE COOTBETCTBHE MEXJY BeIleCTBAMU U
PEaKTHBOM, € IIOMOILBI0 KOTOPOTO HX MOXKHO
pPasJIvuYUuThL

BEIIECTBA PEAKTWB

A) COy(r) u Oy(r) 1) NaySO4(p-p)

B) HCl(p-p) u NH3(p-p) 2) Ca(OH),(p-p)

B) BaCO3(1B.) u BaO(TB.)3) denondranenn
4) HNO3(p-p)-

A B B

YcTaHOBUTE COOTBETCTBUE MeXay Ha3BaHHeM
BelleCcTBa ¥ peareHTaMHu, ¢ KOTOPbIMU 3TO Bellle-
CTBO MOXXeT BSaHMO,Z[efICTBOBaTb.

HA3BAHWE BEIIIECTBA PEATEHTHI

A) amomMunuii 1) KOH, HCIl

B) cepuas kucJsora (p-p) 2) CO,, Cu

B) xaopuyg xkenesa(Il) (p-p) 3) Nay,COg3, Fe
4) Ag(NO3)p-p,
KOH (p-p)
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Yactb 3

Ina otBeToe Ha 3aganusa C1-C3 ncnonbayitTe oTAeNbHbIA
mcT. 3anuwnTe cHavana Homep 3apaHus (C1, C2 unm C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

C3.

Hcnonn3yd MeTOX dJIeKTpoHHOro ©OajsaHca, CO-
CTaBbTe YPaBHEHHE DPeaKIUHU

Cu + HNO3 pas6. — CU(NO3)2 + NO + H20
oripenesinTe OKUCJINUTEJIb U BOCCTAHOBHUTEJIb.

PaccunraiiTe Maccy ocaiKa, KOTOPBIH BhIIajgeT
npu cauBaHum 500 r 2% -HOro pacTBOopa MOAMJA
KaJInsg ¢ N30BITKOM DacTBOpPa HUTPaTa CBUHIIA.

B xumunyeckoit jabopaTopuu XpPaHUTCA CKJISHKA C
KPHCTA/INYECKUM BellleCTBOM 6eJioro mpera. JTO
BEIIIeCTBO OKPAIIMBAET IIJIaMsS IOpPeJKH B Xapak-
TepHbIH KEJITLIH IIBET M B3aMMOJAEMCTBYET C CO-
JIAHOM KHCJIOTOM, NPUYEM IIpH AEHCTBHUM COJSHON

KHCJOTHl HAOJI0JaeTcs XapaKTepHOe <«BCKHIAa- -

HHe» OT BBIAEJAIOIIErocs rasa. I'a3 BelaeaseTcs
TaK)Ke U MpPH MPOKAJMBAHUM ITOr0 BelecTBa. 3a-
NUIUATe XUMHYECKYI0 GOpPMyJNy W HasBaHHe Be-
mecTBa. CocTaBbTe JBa YpaBHEHHUA peaKIuii, KO-
Tophle OBLIM TIPOBEJEHBI B  IIPOIlECCE  €ro
pacrno3HaBaHUA.
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Al [1]2[3]4
A2 [1]2[3]4]
A3 [1]2[a[4
A4 [1]2[3]4]
A5 [1[2[al4]

BapuauTt 10

YacTtb 1

K kaxgomy 13 3apaHunin A1-A15 paHbl 4 BapuaHTa OTBETa,
M3 KOTOPbIX TOMbKO OANH NpaBunbHbIN. HoMep 3Toro oTBe-
Ta 06BeanTe KPYXKOM.

Al.

A2,

A3.

A4,

A5.

XI/IMI/I‘-IQCKOMy 9JIEMEHTY, CTelleHb OKHNCJIEHUA

KOTOpOro B BBICIIEM OKcHOE +6, COOTBETCTBYET

cxXxeMa pacnpengesieHUsA 3JIEKTPOHOB B aTOMe:

1) 2,8, 6

2) 2,8,8

3) 2,8,3
2,6

b

, 2

B nepuoge ¢ yBeJuuYeHHEM aTOMHOI'O HOMepa XH-
MUYECKOTrO 3JIEMEHTa ITPOUCXOAUT

1) yMeHbllleHHe 3apsaa sjpa aroMa

2) ycuJieHMe MeTaJLIHYeCKUX CBOIMCTB

3) yMeHblIleHHe aTOMHOTO pajguyca

4) yMeHbIIeHHe UHCJIa BAJIEHTHBIX 3JIEKTPOHOB

Kosanentnas NnoJiApHasi CBA3b KMeEeTCA B MOJIEKYJIe

1) cepHOil KHCIOTHI

2) MJIaCTHUYECKOM cephl
3) xJopa

4) cyabpuzna pyounusa

BasienTHOCTL Kaskmoro sjneMeHTa paBHa III B Be-
IIeCTBe

1) PH;

2) AlIP

3) SiC

4) AlCl,

K ocHOBHBIM OKCHAAM OTHOCUTCA KaKJoe U3

" IBYX BeIECTB:

1) MgO, ZnO
2) ZnO, Al,0,
3) Al,03, SO;
4) MgO, Cs,0
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A6.

AT7.

AS8.

A9.

Al10.

All.

IIpu3HakoM XMUMHUYECKOH peaKIMN He SBIAETCH

1) BblAesieHUME TEILJIOTHI
2) n3MeHeHHEe OKpPacKHU
3) obpas3oBaHHe ocajgKa
4) nameHeHHe 00BEMa

IIpaBasi: 4acTh YpaBHEHUSA AUCCOIMAIIMKM HUTpPAaTa
HaTpHuA:

1) ... =Na' + NO,
-2) ... = NayO + N,0;
3) ...=Na" + OH"
4) ...=Na" + NOj;

BsaumoaeicTBUIO CepHOM KHUCJOTHI M THAPOKCHULA
fapuA OTBeuaeT KpPaTKOe MOHHOE YpaBHEeHHe:

1) Ba®' + SO = BaSO,

2) OH + H' = H,0

3) Ba®' + 20H™ + SO? + 2H' = BaSO, + 2H,0
4) Ba(OH), + SO = BaSO, + 20H"

IIuak OBICTPO B3aMMOMEHCTBYET ¢ BOAHBIM pac-
TBOPOM

1) NH;

2) H,SO,

3) CO,

4) CO

Okcug aqIOMHHHMSA B3aUMOAEHCTBYET C KaIbIM
U3 BEIeCTB:

1) MeabI0 M a30THOM KUCJIOTOI

2) a30TOM M XJIOPOBOJOPOAOM

3) oxcuaom Kaausa u oxkcuzom cepni(VI)

4) rUAPOKCHUAOM KAJBIUS U CYJb(PATOM IIHHKA

Boauslit pacTBOp cepHOil KHCAOTHEI pearupyer C

. KaXIbIM H3 BEIIlEeCTB:

1) c xkenesom u okcugom yriaepozna(ll)
2) ¢ UMHKOM WU OKCHJAOM HATpHUA

3) c allOMUHHEM U XJIOPUAOM HATPUA
4) ¢ MeAbIo U THAPOKCHUAOM KaJIUsA
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A12 [1]2[3l4]

A13 [1]2[s]4]

A14 [1]2[3J4]

A15 [1]2[3]4]

Bi [ |

Al2.

Al3.

Al4.

AlS5.

CynbtaT Megu B BOZHOM PacTBOpe HEe Pearupyer ¢
1) Ba(NOj), 3) NaOH
2) Fe 4) H,SiO4

BepHbl su ciaegyioliue CysKAEHHA O CIocofax

XpaHeHUA LIeJIOUHBbIX METAJJIOB B JabopaTopuu?

A. IllesouHble MeTaJbl XPAHAT B IIJIOTHO 3a-
KPBITBIX CTEKJIAHHBLIX DaHKaX.

B. Kanuit xpaHAT mof cjioeM KepocHHa.

1) Bepuo ToabKO A

2) BepHO TOJbKO B

3) BepHBbI 06a CYKAEHUA
4) oba cy)KAeHUsi HeBePHLI

B ypaBHeHNM OKHCJINTEJbHO-BOCCTAHOBUTEJIbHOU
peakIuu

Al + H,O —» Al,03 + H,
K03 duiueHT nepes (GoOpMYJIOl OKUCIUTENA paBeH
1) 3 2) 4 3) 1 4) 2

MaccoBass pmosia aszora B Hurparte xesesa(Ill)
paBHa

1) 5,8%

2) 17,4%

3) 28,0%

4) 59,5%

YacTtb 2

Mpw BbINOAHEHWM 3a28aHKIA B1 n B2 13 npesnoxeHHOro ne-
peyHs oTBeToB BblbepuTe ABa NpaBubHbIX U 06BeanTe mx
HoMmepa. Llndpol BbiBpaHHbLIX OTBETOB 3anuiunTe B ykasaH-
HOM MecTe 6e3 AONONHUTENBbHbLIX CUMBOOB.

B1.

B psaay xumuyeckux ajsemeHToB Na — K — Rb

1) BospacTaeT BhiCclIas CTENEHb OKHUCJIEHUSA

2) yBeJMUMBAaeTCA aTOMHBIN paguyc

3) yBesnuuBaeTca  3HAYEHHE  JJIEKTPOOTPUILA-
TeJIbHOCTH

4) yBeJMYHBAIOTCH OCHOBHbIe cBOiicTBa oOpasye-
MBIX TMIAPOKCHJOB

5) yMmeHbIlIaeTCA YHCJIO 3JIEKTPOHOB HAa BHEUIHEM
ypOBHE '

OTBerT:
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B2.

W pns sTaHa, U 418 9TUJIEeHA XapaKTepPHbI

1) peakuuu 6poMHpPOBaAHUA

2) HaJauuMe ABOHHOH CBSI3M B MOJIEKYJie
3) peakuuy ruJpUpPOBAHUS

4) peaKmuu c BOXOit

5) ropeHmue Ha BO3myXxe

OrTBer:

Mpw BbINONHEHUW 3aganunii B3 n B4 k kaxaoMy aneMeHTy
nepsoro cronbua nogdepute COOTBETCTBYIOWNA 3NEMEHT
13 BTOpOro cronbua. BoibpaHHble uMdpLl 3anUWINTE NOA,
cooTBeTCcTBYIOWMMIN BykBaMn Tabnnubi.

B3.

B4.

YcTaHOBHUTE COOTBETCTBHE MEXKJIY PearHpyrollu-
MM BellecTBAMH M IPHU3HAKOM MX B3auMomeiicT-
BUA

PEATUPYIOIINE ITPUSHAK
BEIIECTBA B3AVMOJIEVICTBUSA
A) HNO3(p-p) + Ba(OH)x(p-p) 1) nosiBnenue gurma
B) HCl(r) u NH;3(r) 2) pacTBOpeHUe
B) Rb,CO3(p-p) u HNO4(p-p) ocanxa
3) BeIJleJIeHUe ra3a
4) BUAUMBIX IIpPU-
3HAKOB HET

A B B

YcTaHOBUTE COOTBETCTBHE MeXay HCXOAHBIMU
BellleCTBaM1 U IPOAYKTaMH peaKIuH.

NCXOOHBIE ITPOAYKTHI
BEIIECTBA PEAKIIUU
A) NaOH + CuSO,4 1) Cu(NO3), + HyS
B) CuSO, +H,0  2) Cu(OH), + NaHSO, +H,0
B) CuS + HNO;  3) Cu(OH), + Na,SO,
4) CuSOy4 - 5H,0
5) Cu(NO3), + S + NO, + H,0

A B B
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C1

C2

C3

Yactb 3

Onsa orBetoB Ha 3apaHna C1-C3 ucnonb3ynte oTAENbHbIA
nucT. 3anuwunte cHavana Homep 3anadusa (C1, C2 unn C3),
a 3aTeM OTBET K HEMY.

C1.

C2.

C3.

Hcnonb3yAa MeTOn 3SJIeKTPOHHOro OajaHca, CO-
CTaBbTE ypaBHEHHE peaKIlnu

Caz(POy,), + Si0, + C — CaSiO; + P + CO
oIipenesinTe OKMCJIHNTEJb U BOCCTAHOBHUTEJIb.

IIpu BaammopeiicTBuM uU36GLITKA pacTBopa Kap0o-
HaTta Kaausa ¢ 10% -HeIM pacTBopoM HuTpaTta 6a-
pua Beinago 3,94 r ocagka. OmpeneJuTh Maccy
B3AITOrO AJIA OIILITA pacTBOpa HUTpaTa Gapus.

B xumuueckoit 1a60paTOpuM XPaHUTCA MOPOUIKO-
obpa3Hoe BelllecTBO 6eJioro IBera. IJTO BELIECTBO
OKpalllMBaeT IJIaMA TOpPEeJKM B  OPaHMKEeBO-
KpacHbIil 11BeT. IIpu geiicTBUM CONSAHON KMCJOTHI
«BCKUIIa€T» C BbIAejieHueM OeCIIBETHOrO TAKEJIOro
raza 0e3 1BeTa U 3amaxa. JTO BELIECTBO CIOCOOHO
pacTBOpPAThCA B BOJEe IPH OZHOBPEMEHHOM IIDO-
IIYCKAHUU KU30LITKA YIJIEKHUCJIOrO rasa. SaluiinuTe
XUMHUYECKYIO (DOPMyJly U Ha3BaHUE ITOTO BEILIECT-
Ba. CocTaBbTe ABa YpaBHEHHUS peaKIHUil, KOTOPHIE
ObLLIM IPOBEAEHB! B IIPOIIECCE €ro PacnO3HaBaHUS.
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PELLUEHWE 3A0AHWUA BAPUAHTA 3
Yactb 1

Al. XumnueckoMy aJjieMeHTY 3-ro mepuoia VA Trpynnbl COOTBETCTBYET
cxeMma paclipefieJIeHUs 3JIeKTPOHOB MO CJIOAM:

1) 2,8,5

2) 2,8,3

3) 2,5

4) 2, 3

Pemiennie. [l oTBeTa Ha IIepBBIii BONPOC BCIIOMHHM, UTO BCE 3JIEK-
TPOHLI B aTOMe paclpeliesieHbl 0 3JIeKTPOHHBIM CJIOAM (MM 3HepreTuye-
CKUM YypoBHAM). HucJI0 Takux cjo€B (ypoBHeH) paBHO HOMepY Nepuoaa, B
KOTOPOM pacIioJIOKEeH XHUMHUYeCKHil aJieMeHT B Ilepuoauyeckoil cucreme
anemenToB [I.1. Menneneesa. CieoBaTesibHO, €CJIA 9JIeMEHT HAXOAUTCA B 3-
M IlepHuojJie, TO BCe €0 JEKTPOHLI PaclojaraloTcsi Ha TPEX YPOBHAX (CJI0AX).
W3 mpenyioiKeHHBIX BAapPHUAHTOB OTBETOB CJEAyeT UCKJIIOUMTHL ABa IOCJAEIHUX
OTBeTa (B KOTOPBIX MOBOPHUTCA JIMILB O ABYX 3JEKTPOHHBIX CJIOAX).

1A oKOHUATeJbHOro BBIOOpPAa MIPABUJILHOTO OTBETAa BCIIOMHMM, UYTO
HOMep IPDYIIbl YKa3blBaeT Ha YMCJIO BHEIIHUX 3JIEKTPOHOB B aTOMe 3Jjie-
MeHTa (9TO NMpPaBUJO PACHPOCTPAHAETCHA JUINb Ha 3JIEMEHThI IJIaBHBIX
NOATPYII, HO BeAb B YCJOBHUU peuyb HAET KaK pa3 o0 sjieMeHTe TJaBHOU
(A) mogrpynnei). Ecam anemeHT HaxoauTcd B VA rpyime, To aTOMBI 3TO-
ro dJeMeHTa MMeIOT Ha BHEIIHEM YpOBHe 5 3jieKTpoHOB. TakuM oOpa3om,
BepHbIi orBeT 1. QTBeT: 1.

A2, IlopankoBbIii HOMEP XMMHYecKOro sjemenTa B Ilepuognueckoii cuc-
Teme J1.J1. MeHnpesieeBa COOTBETCTBYET:

1) umMciy 3J€KTPOHOB B aTOMe

2) 3HayeHWIO BbICLIEH BAJEHTHOCTH 3JI€MEHTA II0 KHCJIOPOAY

3) uMCIy 2JIEKTPOHOB, HEJOCTAMOIIUX OO 3aBePIIeHUs BHEIIHEro cJos

4) uuCJy 3JEKTPOHHBIX CJIOEB B aTOME
B Ilepuonunueckoit cucreme snementos .M. MenneseeBa coBOajaeT ¢ BeJH-
YMHOM MOJIOKUTEJBbHOrO 3apsifa aTOMHBLIX sigep (3axoH I'. Mosau). OgHako
TAKOrO BapHAHTA OTBETa CPeAy IPEeJOKEHHBIX HeT. I[J1si BHIGOpA IPABUIb-
HOTO OTBETa BCIIOMHHUM TOT (DaKT, YTO aTOM B LIEJIOM dJIeKTpOHeiTpaJieH, T.e.
YUCJIO TOJOKUTENBHO 3apAKEHHBIX IIPOTOHOB B AZpe PaBHO YHCJIY OTPHUIA-
TeJIbHO 3apsKEHHBIX 3JIGKTPOHOB, BpalLlAIOIMXCS BOKPYT fAxpa. Taxum o6-
pa3oM, IIpaBUJIbHBIM SBJIAETCSA NEPBLIH BapuaHT oTBera. OTBeT: 1.
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A3. Honnas xumMuyeckasi CBsi3b peaju3yeTcs B

1) xJsopoBozopone

2) TuapoKcuie HATPUA

3) oxcuge yraepoga(Il)

4) okcuge yriepoga(IV)

Peumtenune. MonHaa xuMuyeckas CBA3b peajiu3yeTcsi B OMHADHEBIX CO-
elVHeHHUsX, 00pa3oBaHHBIX Haubosiee IJIeKTPONOJOKUTEIbHBIMU (aKTUB-
HBIMH) MeTaylaMHu ¥ HauboJjee 3JIeKTPOOTPUUATEJbHBIMM HeMeTaslJIaMH,
HanpuMep B coeanHeHuax tuna NaCl, CaF,, KH, CaO. Kpome aroro, uoH-
Hafl CBSI3b PEAJIU3YeTCA B CJOKHBIX COJIAX U KPHUCTAJJIMYECKHUX ILesoYax,
UMeIOIINX MOHHYI0 KpHCTAJINYecKylo periétky, Hanpumep B KOH,
Na,SO4, KNOj;. Tak, B mocsiegHem ciaydae KpUCTAJINUYECKas PEIIETKa CO-
crout u3 noHoB K™ u NO; . Cpexnu mnepeuncieHHbIX B 3aJaHUU COeJUHe-
Huit HCl, CO u CO, oTHOCATCA K COEAMHEHUSM C KOBAJEHTHOI MOJAPHON
cBssbio. A Bor NaOH mocrpoer us nonoB Na* u OH™, T.e. MeXIy uacTu-
namu Na™ u OH™ geiicTByer noHHas cBasb. OTBeT: 2.

A4. AtowMm yriepoja NMposiBJsAeT BaJIeHTHOCThb, HE PaBHYIO 4, B MOJIEKYJIe

1) yraekucJjoro rasa

2) yrapHoro rasa

3) MeTaHa

4) yroJbHOM KHUCJIOTHI

Peurenue. B nepByio ouepenb, JaguM COBpPeMEHHOe OIIpelesieHUe Ba-
JeHTHOCTH. [lox BaJIeHTHOCTBIO NMOHMMAIOT YHMCJIO KOBaJIEHTHBIX CBfA3el,
‘0o0pasyeMbIX B CO€JUHEHUH aTOMOM [HaHHOIO 3JIeMeHTa (8aleHMHOCMb,
ONpeNeJEHHYI0O TAKUM CIIOCOOOM, YacTO HA3BIBAIOT KOBAJLEHIMHOCMDbIO).
IIpuBeném cTpyKTypHbIe HOPMYJIBI YKA3aHHBIX B OTBETAX COeNUHEeHUM:

© @ H
0—=C=0 C=0 H—C—H H—0_
! =0
H H—O

BuaHo, 4TO BO Bcex 9TUX MOJIeKyJax, 3a uckiaoueHueM CO, BajeHT-
HOCTBb yrJjepoza pasHa IV. A BoT B moJieKyJe okcuia yrJepoza(ll) atom
yriepoza obOpasyer Tpu (!) KoBaJIeHTHBIe CBA3M — JBe O MeXaHU3MY
CIIAapMBAHUA JJIEKTPOHOB M OJHY IO JOHODPHO-aKIEINTOPHOMY MeXaHHU3MY'.
HNrak, npaBUIbLHBIN oTBeT BTOpOoii. OTBeET: 2.

! Crpoenue monexyasl CO moapo6HO paccMOTpPEHO He TOJBLKO B NOCOOMAX
AJA NOCTyHaKINUX B By3bl (Hampumep, B mocobum I'.II. XomMueHKO MM B I10OCO-
6un H.E. Kysbmenko u B.B. EpeMusaa), Ho 1 B LIKOJBHBIX yueOHUKax (HaIpH-
mep, B yuebnuke [.E. Pyasuruca u @.I'. Penpamana «Xumusa. 9 kaacce»).
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A5. K KHUCJTOTHBIM OKCHJAM OTHOCHUTCA KaKJoe U3 ABYX BEIIEeCTB:

1) CO,, CaO

2) SO,, CO

3) S0,, P504

4) P,05, Al,Og

Pemenue. Kak BaM M3BeCTHO M3 IIKOJBHOTO Kypca XMMHH, BCe OK-
CuAbl NIeJAT Ha JBe TPYyNIbl — OKCHIbI cojeobpasyromue U Hecoseobpa-
syonue (uam 6espasinuneie). ComeobOpasyloline OKCHALI, B CBOIO Oue-
pelb, AeJAT Ha KUCJOTHBIE, OCHOBHBIe U aM(oTepHbIe:

’ OKCHJIBI
HeconeoOpasyroime
coneobpasyroume (CO,N,0,NO)

kucnoTHeie (CO,, P,O5, Mn,0,)
ocHoBHble (Ca0, Na,O, Mg0)
amdoTepusie (ZnO, Al,O;, Sn0,)

IIpoananusupyeM mnpeaso;KeHHble BapuaHTHI OTBeTOB. Oxcup yrie-
poza(IV) oTHOCHTCA K KHCJOTHBLIM (€My OTBeyaeT yrojbHaa KucJsora). Ok-
CHI KAaNbl[is — THOHYHBIH OCHOBHBIN OKCHI, KOTODOMY OTBEYAET CHJIb-
HOe OCHOBaHME — THUJAPOKCHUA KaabuuA. TakuM o0pasoM, mepBbIil BADHAHT
OTBeTa He NOAXOAUT. TOYHO TaK K€ OTKa)KeMCSI X OT BTOPOrO BapHMaHTAa
orBera — ecau SO, OTHOCHTCA K KMCJIOTHBIM oKcmzaM, To CO — Kk Ges-
pasIMuYHBIM. B 4eTBepTOM BapHaHTe NPHBOLATCH OKCHAHI -(hocdopa (xu-
CJIOTHBIN) u ajoMuHuA (aMboTepHEIit). U ToabKO B TpeTheM BapuaHTe 06a
oxkcuga — u SOy u PoO5 — kucaorusie. OrBeT: 3.

A6. Peaxkuusa, ypaBHeHHe KOTOPOii

2NaOH + CuCl, = Cu(OH),| + 2NaCl,

OTHOCHTCA K PeaKIIuAM
1) pasiokeHud

2) coeguHeHUA

3) 3aMeleHHA

4) obmeHa
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Pemenne. BcmoMHUM LIKOJBHEIE ONpeJeieHUsA YKa3aHHEIX B OTBETE
THUIIOB peaxkIni:

Peaxknyu pasjokeHUA — 3TO peakiMM, B XO4e KOTOPBIX M3 ONHOrO,
foJiee CJI0MKHOTO II0 COCTABY BelIeCTBa 00pPas3yloTCs HECKOJLKO 6ojiee Ipo-
CTBHIX II0 COCTaBY BeILIECTB.

Peaxknum coeguHeHMA — 93TO peakilMH, B XOJe KOTOPBIX M3 He-
CKOJILKUX 00Jiee IPOCTBIX II0 COCTaBy BelleCTB oOpasyeTcsi OQHO Gojee
CJIOXKHOE BeIleCTBO.

Peaknum 3amenieHUs — 3TO PeaKIIUM MEXKIY IIPOCTHIM U CJIOMKHBIM
" BeIl[eCTBAMHU, B X0J€ KOTOPBLIX aTOMBI IIPOCTOI'0 BEleCTBA 3aMelllaloT OgUH
U3 3JIEMEHTOB, BXOASIINX B COCTAB CJIOKHOTO BelleCcTBa.

Peaknuu obMeHa —— 3TO peakl[MM, B X0Je KOTOPLIX CJIO’KHbIE Bellle-
cTBa OOMEHUBAIOTCA CBOMMHU COCTABHBLIMU YACTAMH.

B cBeTe cKka3aHHOTO SICHO, YTO B3aUMOJAEIHCTBHE €KOr0 HATPA U XJIO-
puAa MeIu OTHOCHUTCSA K peakuusam obmena. OTsert: 4.

A7. Xopuzn-uoHBI 06pa3yOTCsS MIPU 3JEKTPOJUTHUUECKOM AHUCCOIUAINU

1) KClO,

2) KClOg

3) CH,Cl

4) KCl ‘

Pentenve. Bce 4 npelsosKeHHBIX B OTBeTe BellleCTBa COJLEP:KAT B
CBOEM cocTaBe xJop. Kak »Ke BbIOpaTh IpaBUJIbHBINA OTBeT? XJIOPUA-MOHBI
00pa3yloTcsi TOJBKO IPHU AKUCCOLMAIMU COJSTHOH KHCJIOTHI U €€ CoJled —
xjgopunoB. IlepBasa coysp B oTBeTe — mnepxJopaT Kanua. Bropasa conb —
xJopaT kaausd. W nmepxJjopar, ¥ XJopaT KaJlud JUCCOIUUPYIOT B BOAHOM
pacTBope ¢ 00pa3oBaHMEM HMOHA KaJHUs M aHHOHA KUCJOTHOTI'O OCTaTKAa:

KClO, — K" + ClO,
KClO; — K" + ClO5”

Kax BuHO, XJIOpUA-MOHBI He 00pa3yOTCA IIPU AUCCOLIUAIIAY 9TUX COJEH.

XJIOPUCTHIH MeTHJI (MJIM XJIODMETaH), sIBJIAACH OPraHMYeCKHM Belle-
CTBOM (XJIOPIIPOM3BOAHBIM YIJIEBOAOPOLOB), BOOOIIe HE OTHOCUTCA K 3JIEK-
TPOJUTAM M He guccoitmupyer. OcTaBlIascA COJb — XJIOPUJ Kajausd —
JIeHCTBUTEJILHO AHUCCOIIMHUPYET B pacTBope ¢ 00pasoBaHUEM XJIODHUA-UOHA:

KCl - K™ + CI’

Qrger: 4.

A8. B3auMojeiicTBHIO CONAHON KHMCJOTHI M €IKOro HaTpa OoTBedyaeT KpaT-
KOe MOHHOe ypaBHEHHE

1) HCl + OH = H,0 + CI’
2) H" + OH = H,0
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3) H" + NaOH = H,0 + Na*
4) H" + CI" + OH = H,0 + CI
Pemenue, Ilpesxae Bcero, samuiineM MOJIEKYJISAPHOe YpaBHEHUE B3aw-
MOZEHCTBUSA COJAHOM KHCJIOTHI U €IKOr0 HaTpa:
HCl + NaOH = H,0 + NaCl

Ucxoaurie Bemecrsa (HCl u NaOH), a Takike OAVWH U3 IIPOAYKTOB
peaknuu (NaCl) oTHocATCA K CHJABLHBIM 3JIEKTPOJHUTAM M B BOJE IIOJHO-
CTBLIO pacmajialoTcAd Ha MOHBI. BoJa — 3JIEKTPOJIUT OYeHb CJaabbIii.

BcrmioMHMM Temeph IIpaBUJIa COCTABJEHUSA YpPaBHEHUI peaKUUil B
MOHHOM BH/JE:

IIpaBuna cocTtaB/ieHHs1 ypABHEHM#l peaKlHii B HOHHOM BH/e q

1. DopMyJIBI BCEX BELECTB, OTHOCALMXCS K CHIBHBIM 31€KTPOIHTaM,
3aMHChIBAaEM B MOJHOCTbIO HOHH30BaHHOM BHJIE (T.e. B BHe Habopa HOHOB).

2. ®opMy bl BELIECTB-HEIIEKTPOIUTOB 3aMUCHIBAEM B MOJIEKYJIAPHOM BH]IE.

3. ®opMyibl BEILECTB ra3000pa3HbiX, HIH HE pACTBOPHMBIX B BOJIE, TAKXKE 3aNHCHIBAEM
B MOJIEKYJISPHOM BHIE.

B cooTBeTCcTBMM ¢ 3THMM NpaBUJIAMH ¥ NIPOBEAEHHBLIM BBIIIE aHAJIU-
30M COCTABUM ypaBHEHUHE peaKIIMH B3aMMOAEUCTBUSA COJAHONM KUCJIOTHI U
€IKOoro HaTpa B HOHHOM BHJE:

H'+ ClI" + Na* +OH = H,0 + Na* +CI’

HckaounB 13 ypaBHeHHsA oauHaxoBble woHbl (Cl°, Na'), mosyuum

KpaTKoe MOHHOE &paBHeHne JaHHOI peaKLH:
H" + OH = H,0
OTger: 2.

A9. Anomununii o6pasyer cyabdaT aJiOMHUHUSA NIPU B3aUMOAEHCTBUU C

1) cepoit

2) cepHO#l KHMCJOTOM

3) CepHUCTOH KHUCJIOTOM

4) cepoBOAOPOAOM

Penienue. IIpoananusaupyeM peaKiiui, yKa3aHHBIe B YCJIOBUHU. AJIIO-
MUHUI NIpH B3auUMOJeHCTBUHU C cepoii obpasyer cyabbus:

2Al + 3S = Al,S;

BsaumogeiictBue ¢ CEepHOM KuCJOTOM NpPUBOAUT K 00pasoBaHHUIO

cyJsbgara: ' '
2Al1 + 3H,80, = Aly(S04); + 3H,

Takum obpasoM, cysbdar o6pasyercsa B XxoAe BTOPOil peakuuu. IIpo-
BepKa JBYX OCTaBLINXCA BAPMAHTOB YTBEP}KAaeT HAC B MBICJH, YTO IIpa-
BUJIBHBIM SABJISAETCA BTOPOH oTBeT. QrBeT: 2.
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A10. Oxkcup sxenesa(ll) B3aanMoaeicTByeT ¢ pacCTBOPOM

1) ammuaka

2) ©pomoBomopoaa

3) xapboHaTa Kanusa

4) xJopuia HaATpud

Pemenue. Oxcupg sxenesa(Il), ABnsAsACh OCHOBHBIM OKCHIOM, JOJIKEH
B3aUMOJEHCTBOBaTh C BeHleCTBAMH KHCJOTHON npuponsl. B cnucke npen-
JIO)KeHHBIX BapHaHTOB 'OTBETOB TOJIBKO GpoOMOBOIOPOJ, YAOBJIETBOPSAET
3TOMY YyCJOBUIO (ero BOAHBLIN pPacTBOp HasbiBaeTcs GPOMOBOJZOPOAHON KU-
cjaoToi). BoT kak npoTreKaeT peaKIud MeXAY 3TUMU BenjeCcTBaMU:

FeO + 2HBr = FeBr, + H,O
Orser: 2. )

Al11. U1 c cepebpom, u ¢ okcugom menu(Il) 6ymer pearupoBaTh

1) coasimast KucJaoTa

2) docdhopuasa KucJoTa

3) as3oTHad KucJIOTa

4) yroJjibHas KHCJOTaA

Pemuenne. IlpoananusaupyeM Bce NpeAJiO’KEHHble BapHaHTHI OTBETA.
Conanas kuciaora HCl, HecomuenHO, OyZeT pearupoBaTh C OKCHUAOM MeJIH,
OMHAKO peaKIus eé ¢ cepeOpoM HEBO3MOXKHa (cepe6po HAXOAUTCA CYIIIECT-
BEeHHO IIpaBee BOAOPOLA B PAAY HAIPAKEHUI MeTanloB). AHAJIOTHYHO, U
docdopraa kucisora HzPO, He MoxxeT pacTBOPUTH cepebpo, XOTA OKCHUI
MeIM pacTBOpseTCcs B Hel. YroJibHas KHCJIOTa HACTOJNBLKO cJjaba, 4TO na-
ske eé mzaumogeiicTeue ¢ CuO Kaerca coMuUTeNbHBEIM. OcTaérca Tperuit
BApHMAHT OTBeTa — a30THasdA KucJjgoTa OyJeT pearupoBaTh U ¢ cepebpoM, U
C OKCHJOM MeJH:

3Ag + 4HNO3; = 3AgNO3; + NO + 2H,0
CuO + 2HNO3 = Cu(NOj3), + H,0
OrseT: 3.

Al12. Xnopun xenesa(Il) B BOZHOM pacTBOpe MOYKeT pearupoBaTh C

1) K,S

2) CO,

3) SiO,

4) Cu

Pewenue. OueBuano, urto FeCl, He MokeT B3auMOneNCTBOBATL C Ta-
kumu BemiectBaMu, Kak COg, SiO; u Cu. B TOnbKO ¢ cyab®uAOM Kaaus
BO3MOJKHO B3aumMogaeicTBUe:

FeCl, + KyS = FeS| + 2KCl
OtgerT: 1.
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A13. BepHrbl 1 ciaenyioliue cy»kKiaeHusa o0 obpallleHHUH C pacTBOpaMu Iiie-
Joueit?

A. TIpu nmonmagmanuy pacTBopa IIEJOYHM HA KOXKY PYK €ro HaJj0 CMBITh
BOJOH.

B. Ilpu nonaganmuu pacTBOpa IIEJOYH Ha KOXKY PYK €ro HajJo CMBIThb
PacTBOPOM COJHI,

1) BepHO TOJBKO A

2) BepHO TOJBKO B
3) BepHBI 00a CyXAEeHUA
4) o00a cy:KIeHUs HeBePHBI

Pemienue. IIpu orBeTe Ha 3TOT BOIIPOC CJIEAYEeT NOMHUTHL IIpaBHUJIa
TeXHUKHU 0e30IIaCHOCTH IIpM paboTe B KabMHETe XMMHH, a TaKKe TIpaBHJa
OKa3aHMUA NepPBOM MEIMIIMHCKOII ITOMOIIIH. B COOTBETCTBHHM C 3THMH Ipa-
BHJIAMH B cJydae IONAJaHUsS Ha KOXKY IIEJOYH CJEAYEeT CMBITh €€ 6O0JIb-
IINM KOJIMYECTBOM BOJbI, a 3aT€M, II0 BOSMOYKHOCTH, HEHTDPAIHN30BAThH OC-
TATOK €JKOr0 BeIlecTBa pacTBoOpoM cJaboit GopHoit kKuciorbl. Taxkum
obpasoM, oTBeT A cyefyeT NMpHU3HATh NpaBUAbHBIM. OTBeT B HeBepHbIil —
coJla caMa OTHOCHUTCA K INEJNIOUYHBLIM areHTaM M e€ IIpHUMeHEHHe B JaHHOMH
cutyanumu 6eccmpicaendo. Orser: 1.

Al4. B ypaBHeHMH OKHCINUTEJbHO-BOCCTAHOBUTEJbLHON peaKIiuu

MnO + Al —» Al;03 + Mn

KoagdunueHT nepes ¢GopMyJioil BOCCTAHOBUTEJNSA PaBEH:

1)1

2) 2

3) 3

4) 4

Pewrenve. V3BeCTHO, 4TO BOCCTAHOBUTEIAMM HABJIAIOTCA HeHTpab-
Hbl€ aTOMbI, MOHbI METAJJIOB M HEMETAJJIOB, MOJIEKYJIbl, COZepJKalliue
aTOMBI 3JIEMEHTOB B HU3LIEH HMJIK NMPOMEXKYTOUYHOM CTEleHU OKHCJIeHHsA. B
XHMMHYECKHUX PeaKIHNAX BOCCTAHOBUTEJIHb o'r;(aé'r J3JIEKTPOHBI M IIOBBIIIAET
cTenedb okucaeHus. OIpegeuM CTelEeHHM OKHCJIEHHS BCeX JJIEMEHTOB B
BellleCcTBax, YyYaCTBYIOIIUX B PeaKIIHH:

Mn*2072 + AI° - A1}°0;7 + Mn°.

Onpegenum BoccranoBuTens: Al® — amomunumit (ero aToMbl OTHOAIOT
3JIEKTPOHBEI).

PaccraBum KoadGULIMEHTH B YpaBHEHWH PEaKIUM M 3alMIlieM IIpa-
BHJIBHBIA OTBET;

3MnO + 2Al = Al,03 + 3Mn
OTser: 2.
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A15. MaccoBas J0J1s a30Ta B HUTPaTe AJIOMAHUS paBHA

1) 14,0% 2) 19,7% 3) 6,6% 4) 21,3%

Pemenne. 3anumem xuMHuecKyo ¢(opMyJy HHUTpaTa aJllOMUHUA:
Al(NOg)3. MaccoBoii noJsieil djeMeHTa B COEAWHEHHH HAa3bIBAIOT OTHOIIE-
HHe MacChl, IPHUXOASALIENCA Ha JaHHBIH JIEMEHT, K Macce BCEro B3ATOTO
BemjecTBa. IIpuMeHUTENbHO K pacuETHBIM 3aJadaM MaccoBas JOJs dJie-
MEHTa DaBHa OTHOLIEHHWIO aTOMHOM MacChl ZaHHOro 3jieMeHTa (C y4éToM
YyucJa ero aTOMOB B MOJIEKYJIe) K MOJIEKYJIAPHOH Macce COeJMHEeHU:

wN)=—"N__ 1009
m(AI(NO,),

wN)= -4 M) 1600,
M (AI(NO;),

IToacraBum cioga B3AThie u3 Ilepnoguueckoit cucremul .M. MeHge-
JieeBa aTOMHBbI€ MAacChl 3JIEMEHTOB U MOJYUYUM:

w(N) = wJOO% =19,7%
213

Orsert: 2.

Yacts 2

Bl. B pagy xumuuecKkux s;JeMeHTOB Li — Be — B

1) yBemiqi/IBaeTCﬂ 3apsj siiep aToOMOB

2) BO3pacTalOT KHUCJIOTHbIe CBOIiCcTBA 00pasyeMbIX I'HIPOKCHUAOB
3) yBenuumBaeTCs YUCJO IJIEKTPOHHLIX yPOBHeH

4) yMeHbIAeTCs 3JEeKTPOOTPULIATEIbHOCTh

5) Bo3pacTaeT aTOMHBIH paguyc

OTBerT:

Peimenue. dnementsl Li — Be — B HaxogsaTcs B OJHOM (BTOPOM) Ile-
puoze Ilepuoanueckoit cucteMbl xuMudeckux anemeHToB [I.M1. Mengeneesa.
CnemoBaTesIbHO, BOIIPOC B 3aJaHUKU MOYKHO 11epe(hOpMyJIMPOBATh MO-APYTrOMY:
KaK MMEeHHO U3MEHSIOTCS CBOHCTBA 9JIEMEHTOB M UX COeJUHEHWH M0 Iepuo-
ay? C aTux mo3uyii 1 o6Cy UM MpeaJIoKeHHble BADUAHThI OTBETOB.

1. Ilo mepuoay ciieBa HaAIpaBO yBeJNUWBAeTCA 3apdAj] fAJep aTOMOB
2JIEMEHTOB:

43Li — 44Be — 5B

2. XuMHUYeCKHMI xapaKTep COeJUHEHWil, oOpadyeMbIX 3JeMeHTaMu
OJHOTO MEepHuoJa, TaKKe 3aKOHOMepHO MeHsercd. Tak, XA THAPOKCUIOB
3JIeMEeHTOB OCHOBHBIE€ CBOMCTBAa CJieBa HampaBo 0CJabeBalOT, a KUCJIOTHBIE

— yCHJIMBAlOTCAH.
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3. YTto KacaeTca uMcCJia 3JEeKTPOHHHIX YpPOBHeil, TO 3TO BONIPOC AO-
BOJIbHO TIPOBOKAINMOHHEIN. CilefyeT 3allOMHHTB, YTO B aTOMe JIO0Oro sJe-
MeHTa uMeeTcs 0OeCKOHeYHO GOJblIOe YHCJI0 3JeKTPOHHBIX (9Hepreruye-
cKkux) ypoBHeii. HeBepHO, 4TO ecjii y aTOMOB 3J€MEHTOB OJHOLO Mepuoja
YUCJIO SHEPreTHYeCKUX YPOBHEH OAMHAKOBO M PaBHO HOMepY Iepuoja, TO
B aToMax 3JIEMEHTOB OJHOM TPYINEl YHCJO dHEPreTHYecKHX YPOBHEHl BO3-
pacTaeT cBepxXy BHHM3. OTO yTBepXKAeHUe abCypJHO C TOUKH 3peHUS HAYKH
XHMHHM, HO TEM He MeHee KOYYyeT M3 OLHOro mocobus B gpyroe. Urak, 3a-
NOMHHMM, UYTO B JIOG0OM aToMe ecTh OeCKOHEUHOe YHCJIO YHEePreTHYeCcKHUX
ypOBHe# (IpyrMMH CJIOBAMH, YNCJIO SHEPreTUYECKHX YpPOBHell B aTomax
JIOOBIX 3JI€MEHTOB OAMHAKOBO M PAaBHO ).

4. OIEeKTPOOTPUIIATEJIBHOCTh, KaK CIIOCOOHOCTH AaTOMOB 3JIEMEHTOB
NPUTATHBATh K cebGe 3JIEKTPOHHYIO ILJIOTHOCTH OT COCEJHHUX aTOMOB, IIO
rpYIINe CBepXy BHU3 YMEHBIIAeTCs, a II0 IEPHUOAY CJieBa HalpaBO yBeJUUYU-
Baetcd. Tak, naa saemeHToB Li, Be 1 B 3HaueHMA 3JIeKTPOOTPHUIIATEIBHO-
CTH cocTaBAT cooTBercTBeHHO 0,97, 1,47 u 2,01 (mo Annpeny-Poxosy).

5. ATOMHBIIl paguyC 3JIEMEHTOB B TIEPHOJE CJieBa HAIIpaBO yMEHbIIIAeTCH
(9TO CBA3AHO C YBEJIMUYEHUEM 3JIEKTPOCTATHUECKOIO MPUTKEHUSA MEXIY AADPOM
(3apAA KOTOPOrO BO3paCTaeT) M BHEINHeH 3JIEKTPOHHON O00JIOUKOHN (Yuciio
3JIEKTPOHOB Ha KOTOpOU TaK)Ke ysenuuuBaercsd). Tak, aTomHble paguycs! Li, Be
u B coctaBsar coorBerctBenHo 1,454, 1,05A u 0,85A (1o Caneiirepy).

BoT Temepb MOXHO YKas3aTh HOMepa IIPaBUJLHBIX BHICKa3hIBaHMM: 1
¥ 2. Bce ocTaabHble BRICKa3biBaHUA HeBepHuie. OTBet: 12,

B2. C yKcycHOH KHCJIOTOM B3aHMOJEHCTBYIOT BelllecTBa, (hopMyJibl KOTO-
pBIX
1) H,SiOg
2) Na,y,COg
3) Hg
4) Cu(OH),
5) BaSO,

Pemenne. Kak m3BecTHO, cBoiicTBa KapOOHOBBIX KUCJOT 00yCJIOBJIE-
HBI NpexJe BCero IPOTOHH3WPOBAHHBIM aTOMOM BojJopoja. PacTBopuMbie
KHMCJIOTHI M3MEHAIOT OKPAacKy HMHAWKATOpa, MMEIOT KHCJIBIM BKYC, IIPOBO-
IAT 3JIEKTpUYECKUN TOK, T.e. AUCCOIIMUDYIOT ¢ oOpa3oBaHMEM IIPOTOHA.
Jducconuanusa YKCyCHONH KHMCJIOTHI IPOMCXOAUT COIJIACHO YPaBHEHHUIO:

CH3COOH = CH3COO™ + H”

OzHako YKCYCHAsi KHCJIOTA ABJAETCA CJIAaObIM 3JIeKTPOJIMTOM, aTOMBI
BOJOpOAAa KapOOKCUJIBLHOM IpYIIbBI MOTYT 3aMellaThbCA aTOMaMHU TOJBKO
aKTHBHBIX MeTaJLJIOB.
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Ilono6HO HeopraHuyecKUM KHCJIOTAM, YKCYCHAsl KHCJIOTA BCTYIIaeT B
peaKUUU C OKCUAAMU METAJJIOB, T’MAPOKCUIAMU, COJAMU CJAAOBIX KHUCJIOT,
Hampumep, ¢ KapboHaTaMH.

C aTUX HO3ULUIl MpoaHAJTU3UPYEM IIPEJIOKEeHHbIe OTBeThl. KpeM-
HueBasa kucijora H,SiO3, sABIAsCHE HEPACTBOPUMOH KHCJIOTOM, TaK e KaK
¥ HEpacTBOPMMAas COJb CUJILHOHM CEepHOI KMCJOTHI cysbdar 6apus BaSO,
He MOI'yT pearupoBaTh C YKCYCHOU KucJyortoit. He BcTymaeT Bo B3auMomeii-
CTBHe C Hell m MeTaJl1 pPTyTh Hg, KOTOPLIH B 3JIEKTPOXUMHYECKOM PALY
HaIIpsA*KeHUH CTOUT MOocJie BOAOPOJa, a 3HAUUT, He MOJKET BLITECHHUTDL BO-
JIOpOJ U3 KHCJIOTHI.

OTser: 24.

B3. VYcraHoBHTE COOTBETCTBHE MEXIY BEIECTBAMM U PEAKTHUBOM, C IIO-
MOLIBI0O KOTOPOr'0 X MOXXHO Pas3INYUTh.

BEIIIECTBA PEAKTHB

A) HCl(p-p) 1 KOH(p-p) 1) naxmyc (p-p)

B) HCl(p-p) 1 NaySO4(p-p) 2) NaOH (p-p)

B) KOH(p-p) u Ba(OH)»(p-p)  3) HySO4 (p-p)
: 4) HNO;3 (p-p)

Pemenue. Bece npeajioskeHHBbIe Tapbl BELIECTB OTHOCATCA K Das3jind-
HBIM KJaccaMm: A) KucJI0Ta W 1[eJ04b; B) KucJa0Ta U coJib; B) Iesous u
mesoub. Kak BeIOpaTh mpaBuJbHBINA oTBeT? JIakMycC siBJsieTcs peaKTHUBOM
Ha LIeJI0YH, B UX PACTBOpPaAX OH M3MEHsAET OKPAacKy Ha CHUHIOI; B KHCJIO-
Tax JakMyc KpacHeeT. CJiefoBaTesibHO, IEPBYIO I[1apy BeIeCTB MOYKHO
pasIuYUTh C IIOMOIIBLIO JIaKMyca: IMO3UIUU A) COOTBETCTBYET peaKTHUs,
YKa3aHHBIH crIpaBa noj uudpoit 1.

JIakMycOM MOKHO BOCIOJIb30BATBCH M JJIS PACIIO3HAHUSA BTOPOI ma-
pPbl  BerlecTB: B pacTBope cosiHoil KucaoTel HCl OH n3MeHHUT OKpacKy Ha
KpacHYI0, a B pacTBope cosu cyiabdara HaTpua Na,SO, okpacka JlakMyca
He uaMeHseTcs. [Tosauuuu B) cooTBeTcTByeT oTBeT 1.

HN3BecTHO, YTO peakTMBOM Ha MOH Oapusa Ba'? sBasercs cyJbgar-

2- .
uon SO, , mpu uX B3aUMOJEIHCTBUM BbINaAaeT OcajoK Oesoro usera:
+ 2-
Ba®" + SO; = BaSO4l
W3 nepeyHs peaKTHBOB 3TOT MOH BXOJUT TOJBKO B COCTaB CEPHOI
kucaoTsl. Ilpu B3aumogeiictBuu ruapoxcuga xkanus KOH u cepHoil ku-
cnorel HySO, BUAMMBIX M3MeHeHUiI He mpoucxoxauT. CiexoBaTesbHO, IO-

3uuuu B) cooTBeTCTBYET peaKTuB mof 1udpoit 3.
OrtBer.

A b B
1 1 3
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B4. VYcTaHOBUTE COOTBETCTBHE MEXKJy Ha3BaHHEM BellleCTBa M peareHTa-
MM, C KOTOPLIMH 3TO BEILeCTBO MOYKET B3alMOJEIICTBOBATh.

HA3BAHHE BEIIECTBA PEATEHTBI

A) okcup yraepoza(IV) 1) Fey(SO)4(p-p), HySiO3
B) ruapoxkcun Kaausa 2) Mg, NaOH, NaOH(p-p)
B) cynsdar menu(1I) 3) CaS0y4, H,0

4) BaCly(p-p), Fe

A b ’ B

KaKJ0i MO3UIIMKM U3 JIEBOro CTOJOIA HAA0 moaodpaTh COOTBETCTBYIOILYIO
Mo3uLUI0 U3 npasoro crosbna. CieBa 3amucaHbl Ha3BaHUsA BelecTB. Crpa-
Ba 3amucaHbl (OpPMYJBI PeareHTOB, ¢ KOTOPHIMH OHH MOTYT B3aHMMOJeHCT-
BOBATh.

Ilog GykBoit A maH oxcup yriuepoga(IV) — aTo THNMUYHBIH KHCJIOT-
HBbIII OKcHJA. Bce KHCJOTHBIE OKCHABLI PEarupyIOT ¢ OCHOBaAaHUAMHM (IIeJo-
yaMu), o0pasysa cojb U Boay. Kpome Toro, y okcmia yriaepoza(lV) ects
ocoboe CBOMCTBO: OH MOYKET BOCCTAHABJHBATHLCSI AKTHUBHHEIMM MeTasllaMH,
BOJOPOMOM, YIJIEPOAOM.

CO, + 2NaOH = Na,COz + H,0
CO, + 2Mg = C + 2MgO

CienmoBaTesbHO, IO3UIHN A COOTBETCTBYIOT DeareHThl, yKasaHHbIE
crpasa mopn nugpoi 2. .

ITox 6ykBoit B npuBenen ruapoxkcus Kaausa KOH — tunuuzoe pacTso-
puMOe OCHOBaHUe (I1[eJI0Yb), KOTOPOe BCTYIIA€T BO B3aMMOJENCTBHE C KHCJIO-
TaMH, KHUCJOTHBIMHM OKCHJAMH, COJIAMH, PaCTBOPHUMEIMH B Boe. Peaknus
MEXKIy OCHOBaHMEM M KHCJIOTOM BaM XOPOLIO 3HAKOMAa. JTO peaKIus He-
Tpaiu3anuy, B XoJe KOTOpoil o0pasyeTcd COJb — CHJIMKAT KaJud U BRIAE-
JIAETCA Boja:

cnaasneHue
2KOH + H,SiOg = K,SiOz + 2H,0

B pea}cimu ¢ coJabio obpasdyercsa HepacTBopuMnlil ocazok: Fe(OH); —
rugpokcuy xenesa(lll) u pacrBopumas cons cyabdar kamua K,SO4. 310
peakiusa oOMeHa MeXXJy I1eJJIOYbI0O ¥ PACTBOPMMOIl CQJBIO.

6KOH + Fey(S0,); = 3K,S0, + 2Fe(0OH)3d

ITH BelllecTBa YKas3aHbl clIpaBa moj mudpoi 1.

Ilon 6yxBoit B cimeBa mpuBemena coar CuSO; — cynabdar megu(Il).
Conu MoryT pearupoBaTh MeXKAy cobOii, IPH YCJOBHUHU eCJU OHU 00e pac-
TBopAloTrca. M3 ocraBmuxcsa ¢GhopMysa cojieil, MpUBeJeHHBIX CIIpaBa, pac-
TBOpUMOH conbio sBiserca BaCl, — xmopun Gapus, BsaumopeiicTBue ¢
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KOTOPBLIM fIBJIAETCSA KAUEeCTBEHHO! peaKIMeil HA CEPHYI0 KHUCJOTY U ee CO-
JI¥; BBINIAZAeT OCaAOK CyJbpaTa 6Gapus.

CuS0, + BaCl, — CuCl, + BaSO,{
Kpome Toro, KeJie3o, xaKk 0oJiee aKTHBHBLIN METAJJI MOKET BEITEC-
HATL MeHee aKTHUBHBIH MeTaJ MeOgb M3 PacTBOPOB €€ coJieii:
CuS0, + Fe — FeSO, + Cul.
CrnenoBaTelbHO MO3UIIMM B OTBEeUaloT peareHThi, YKa3aHHbIE CIIpaBa

nox nudpoi 4.
3anosHeHHad Tabauia 6yJeT BLINJIALETh TAK:

A B B
2 1 4
Orget: 214.
Yactb 3

Cl. Hcmoapaysi MeTo[ 3JIEKTPOHHOro GajaHCa, COCTaBbTe YpaBHeHHe pe-
Ak

PbS + HNO, — PbSO, + NO + H,0

Onpe,ueJmTe OKHCJIUTEJIb U BOCCTAHOBHUTEIb.
I[JIH nmosiydyeHusl MpaBHUJIBHOI'O OTBETa cHaudaja HeoO0X0oANMO yCcTaHO-

BUTH CTelleHU OKMCJEHHSA JJIeMEHTOB B cxeMe YPaBHEHUs peaKLUU U Hal-
TH 3J€MeHThl, H3MEHAININe CTelleHb OKHUCJIeHUA. 3aTeM COCTaBUThH 3JIEK-
TPOHHBIM OasiaHC, paccTaBUTh KO3((HUIMEHTHl B YpPaBHEHHH DeaKI UK U
yKa3aTb BOCCTAHOBUTENb U OKUCJIUTENb. .

PemeHnue.

JlIeMeHTHI OTBeTa Banasr
(monmyckarTca uHble GOPMYJHMPOBKH OTBETa, HEe HCKaKaIOUIUe
€ro CMbICJIA)

1. CocraBiieH 3JIeKTPOHHBIH GaJiaHc.

3|s%2-88 » 8t

8 N™ + 38 » N
2. PaccraBiieHbl K03 GUINEHTLl B YPABHEHUN PEaKINH:

3PbS + 8HNO3 = 3PbSO, + 8NO + 4H,0
3. YKaszaHO, UTO BOCCTAHOBUTEJIEM SABJISAETCS S_z, a OKHCJIHUTEe-
nem N*5.

OTBeT NpaBUJbLHLIH M IIOJHBIH, BKJIOUYAeT BCe YKa3aHHbIE BbI- 3

IIe 3JIeMeHTBI

B oTBeTe AonyieHa oIMNOKA TOJLKO B OJHOM U3 3JE€MEHTOB 2

B oTBeTe gomyineHsl OIINOKHN B ABYX dJIeMEHTaXx 1

Bce ss1eMeHTHI OTBeTa 3alNCaHbl HEBEPHO 0
MaxkcuMaJabLHLIH 641 3
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C2. PaccuutaiiTe Maccy ocajka, KOTODLIil BhIIIaJET IPU B3aMMO/eHCTBUU
n36biTKa KapboHaTa Kanus ¢ 17,4 r pacTBopa HuUTpaTa 6apusa ¢ mMac-
coBoii foJseil nocaeauero 15%.

Pemenue.

JJjleMeHTbI OTBEeTa Baaa

DJIeMeHThI OTBETA:

1) CocTaByieHO ypaBHEeHHE DEaKIUU:

K,CO3; + Ba(NOg); =BaCO3 | + 2KNOg

2) PaccuuTaHa Macca ¥ KOJHMUYECTBO BelllecTBa HUTpaTa 6apud B
pacTBope:

m(Ba(NOg),) = 17,4-0,15 = 2,61 r.

n(Ba(NO3),) = 2,61/261 = 0,01 moun

3) OmpeneneHa Macca BellleCTBa, BLINABIIETO B OCAJOK

mo ypaBHeHuio peakuuu n(BaCOjz) = n(Ba(NOg)s) = 0,01 mons.

m(BaCO3) = 0,01-197 = 1,97 r,

OTBeT NpaBUJIbHBINA M MOJIHBIH, BKJIIOUaeT BCe Ha3BaHHBIE 3JIeMeH- 3
ThI

IIpaBuIBHO 3anKCaHbl ABA IIEPBLIX dJIEMEHTa K3 Ha3BaHHBIX 2
BBbILIIE

IIpaBUIBHO 3alMCaH OAMH M3 Ha3BaHHBIX BbIIIE 3J1eMeHTOoB (1-ii 1
unu 2-i)

Bce aneMeHTBI OTBeTa 3allMCaHbl HEBEPHO 0

C3. [na omnpeaeseHHA KadyeCTBEHHOrO COCTaBa HEU3BECTHOI COJU a30T-
HOHl KHCJIOThI YUAIIMMUCA BbIAAIU Oeji0e KPUCTAJJIUUYECKOe BellecT-
BO. OTO BeIleCTBO NMPHM HATPeBAHHMM IOJHOCTBLIO passaraerca 6e3 00-
pasoBaHUA CYXOro ocTaTKa. IIpu JefcTBUU TropsadYero pacTBODa
THUAPOKCHJa HATPHA. BbIgejseTcsa OecliBeTHBIM ra3 ¢ pe3KUM 3amna-
XOM, BBISBIBAIOINMII IIOCUHEHUE JAKMYCOBOil OyMaru. 3amuuIuTe XHU-
MHUYECKYI0O (hopMyJy ¥ HasBaHMe BbIAaHHOH cosu. CocraBbTe ABa
YPaBHEHUS peaKIlHil, KOTOpPhle OBLJIM HNPOBeJEeHHl B Ipolecce ee pac-
IIO3HABAHUA.

Peumienue.

ITo 3agaHHe IIPOBEpAET 3HAHME KAUeCTBEHHBIX Deaxliil Ha HEKOTO-
pble KaTHOHBI M aHUOHBI. DecuBeTHBIM ra3 C pe3KMM 3alaxoOM, BBI3LIBAIO-
midil NOCHMHEHHMe JIAKMYCOBOM OyMaru, MoKeT OBITb aMMHUAKOM. AMMMAaK
BBIZIEJIAETCA IIpU AeWCTBUM IIeJodell Ha COJM aMMOHHSA, CJIefOBaTeJbHO,
HCXOJHOE BeI[eCTBO SABJAETCA COJILIO AMMOHHMA M a30THOH KHCJOTHI, 3TO
NH/NO3z —uurpar ammonusa. B atom Hac yberxznaeT u ToT (pakKT, 4TO COJIb
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IIPY HaTrpeBaHUWM IIOJIHOCTBLIO pasjaraercs, 0e3 o0pa3oBaHMs CYXOro OCTATKAa
— HMMEHHO TaK BeJéT ceGs HUTpAaT aMMOHUA. Teneps JIETKO COCTaBUTH JABa
ypPaBHEHNS XVMMHUUYECKUX PEeaKI¥il, NPOBEeJEHHBIX AJiAd PACIIO3HABAHUA ITOTO
BelllecTBa;

1) NHyNO3; — HuTpaT aMMOHUA
tb

2) NH,NO; = N,O + 2H,0
3) NaOH + NH,NO; ——> NaNO; + NHj1 + H,0
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OTBETb! U PELLIEHUSA

YacTtb 1

HamoMHuM, YTO B COOTBETCTBHH C CUCTEMOM OLIEHMBAHUSA JK3aMeHa-
LHMOHHOM pabGoTel (cM. paszen «CucTeMa OLeHMBAHHUA dK3aMeHalMOHHOMH
paGoTHl IO XMMHK») 3a BepHOE BBIMTOJHeHMe 3afaHuil A1-Ald BricTaBsA-
erca 1 G6ann. 3aganue ¢ BbIOOPOM OTBETA CUMTAETCSH BHEINOJHEHHBIM BEPHO,
ecan ydauiumiicd yKasaja HOMep NpaBHJBHOIO OTBeTa. Bo Bcex oCTanbHBIX
cay4yasax (BbIOpaH Apyroi oTBeT, BeIOpaHO ABa MK OoJjiee OTBETOB (cpelau
KOTOPBIX MOXKET OBLITh M NPaBUJbHBII), OTBET Ha BOIIPOC OTCYTCTBYET) 3a-
JaHye CYHUTAETCH HeBBINOJHEHHLIM.

OTBeTbl K 3agaHuaMm yactu 1

Bapuanr
6

3aganue

Al
A2
A3
A4
A5
A6
A7
A8
A9
Al0
All
Al12
Al3
Al4
Alb5

[u—y
(=]

W= DN DO DD QO QO oD | DN
pofpof s =lcolno|no| ol co| ] colno| Do -]
i i e | ol i o | Do || ] cof o
wnofeoim|—lnojeo|dofeol ol coj|colno| ol ~a
ool s |col ] ol x| co|co| no| ol ol go
coleo| ol —|no|co|im] |no| ool nofoo| i |eo

P QO CO QO DO W [ W | DO COf W COLH W

Pt QO = N[N DN = [ CO| QO W] bt | | W | b=t | b | et
COfWn|min| D0 COj i COCO| DD COl GOk
DO = [ DN W | DD COI DD bt o | b | W | DO = QO] =

Yactb 2

B »k3ameHalnoHHOI pabore B 3azaHmax Bl-B2 uactu 2 mpeny-
CMOTPEHHI ABAa NMPAaBMJIbHBIX OTBETAa U3 IIATU ITPEAJIOMKEHHBIX.

Hns s3aganuit B3-B4 Hago gaTh TPM NMPaBWJIBHBIX OTBETa U3 IIATH
NIpeAJIOKEeHHbBIX.

IloaTomy BamaHme ¢ KpPATKMM OTBETOM CYHTAETCH BBINOJHEHHBIM
BEPHO, eCJH NpaBuJIbHO BhIOpaHbl ABa (B1-B2) uau tpu (B3-B4) Bapuan-
Ta oTBeTa (TaK Ha3LIBaeMBI#l IOJHBIA NMPABWIBHBIA OTBeT). 3a IOJHBIM
NpaBUJILHBIA OTBeT Ha 3azaHua Bl1-B4 craBurca 2 6anja, 3a HemoOJMHBIH
IIpaBUJIbHBIN 0TBeT — 1 Gans. 3a HeBepHBIH OTBeT (MJAU IIPU OTCYTCTBUU
otBera) — 0 6aJyI0B.
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OTBeTbl K 3aAaHUAM YacTu 2

3axanme Bapuanr
1 2 3 4 5 6 7 8 9 10
B1 12 13 12 13 34 12 14 34 13 24
B2 13 24 24 25 13 25 45 15 45 15

B3 122 | 113 | 113 | 122 | 221 | 412 | 231 | 331 | 234 | 413
B4 145 | 234 | 214 | 231 | 115 | 245 | 135 | 135 | 134 | 345

Yactb 3

3aJaHMs 9TOM YacTU OLIEHHBAIOTCA B 3aBUCUMOCTH OT IIOJIHOTBI U TIpa-
BHJIBHOCTH OTBeTa. 3a BhImoJyiHeHHne 3agaumnii C1-C2 craBurtes or 0 go 3 Gau-
JIOB,

Emé pas mopuepkHEM, 4TO 3aJlaHMs YAaCTH 3 MOryT OBITh BBIIOJIHE-
HbI pasHeIMH crnocofamu. Hurke, B KadecTBe oOpasua, ansa saganus C2
NpuBeJeHbl OAHU M3 BO3MOXXHBIX BapHaHTOB pelleHUsi. BO3MOXKHBI U ADY-
riue BapMaHThl DelleHMs, IPAaBUJILHOCTb KOTOPBIX [TOJI?KHBI ONpPEAEHTH
JKCIIePTHI-dK3aMeHATOPhl Ha MecTe IIPOBeJleHUs M NPOBEPKU 3K3aMeHallu-
OHHBIX pabor. _

JTO ke KacaeTcs U OTBETOB K pacyéTHBIM 3aJauam. IIpuBogumble
HUKe OTBeThl K 3ajaHuaM C2 ObLiM MoJyyeHbl aBTOPAMM MOCOOMs, HO Yy
BaC 4YMCJa B OTBETE MOTYT UyTh-uyTh (HO TOJIBKO UYTh-4yTh!) OTJIHUYATLCHA
OT npuBeAEHHBIX HUKe. Ilouemy Takoe Bo3aMokHO? [lesio B ToM, UTO B Me-
TOAUUYECKON JHUTepaType ONUCAHO MHOMKECTBO CIOCOOOB peIIeHus pPacuéeT-
HbIX 3afad. OgHY U Ty Ke 3ajady (B 3aBUCHMOCTH OT METOJMKH) MOXKHO
pellaTh U B OJHO, M B IBa, U B TPHU JeHcTBUA. B pe3yjbraTe pasjiMyHbIX
OKPYIJIeHUH B IPOMEXKYTOUYHBIX DacyéTax OTBeTHl MOTYT HECKOJbKO Das-
JIAYaThCH,

Hanpuwmep, 3agauy C2 m3 BapuanTa Ne 1 MOMXHO pelIMThb CJeAyio-
mumM o0pasom.

Pemenune.
Crexunomerpuueckas cxema: Pb(NOjz), — Pbl,
OkoHuaTeJbHas pacuérHas popmyJia:
~ m(Pb(NO,), m(Pbl,)-M(Pb(NO,),-100%

w(Pb(NO,), = =
" m(p-pa) M(PbL,)-m(p - pa)
Orser: w(Pb(NO,), = 10’42631?11;)00 °=5,0%

A MOMKHO 3Ty e caMylo 3aJauy peuliaTh U Io-ApyromMy (o oThenb-
HBIM JEeUCTBUAM).
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Pemenue.
1) CrexuomMeTpuuecKkasa cxema:

Pb(NO3)2 - PbIz

2) n(Pbly) = m/M = 10,45/461 = 0,0227 moab

3) n(Pb(NOg3),) = n(Pbl,) = 0,0227 moab

4) m(Pb(NO3);) = nl’ M = 0,0227 mous - 331 r/moab = 7,5137 r

5) w(Pb(NO3);) = m(conm)/m(p-pa) - 100% = 7,5137/150 - 100% =
5,0%

Orsert: 5,0%.

OTBeTbl, KaK BUAUM, HAECHTHUUHDI.

A dyTo, ecim B mocyiefHEM crnocobe CHJILHO OKPYTJIMTH IIPOMeEIKY-
Tounble BhIuuciaeHna? Hanpumep, HMOJOKUTB, YTO BO BTOPOM AeHCTBHU
0,0227 monp = 0,02 moub. Hpoéepb're' camu,_! ecau Bmecto 0,0227 moub
HMCIO0JIL30BaTh B JaJjbHelmeM pemienuu 0,02 Mosb, TO B OTBETE NOJYUYUM
w(Pb(NOg3),) = 4,4%! Paguuna B 0,6%!

Pasymeerca, u 5,0%, u 4,4% — 2TO OAMH M TOT Xe OTBET, HO 3a-
NHCAHHBIN C PAa3JUYHOI TOYHOCTHIO.

Bor apyrue npuMmepsl OKPYIJIEHHI IIpM pellieHWH 3ajaad. Tak, Ipu pe-
meHuu 3agaud C2 ua3 Bapuanta Ne 6 B mociiefHeM JAeiicTBMU HEOOXOZHUMO
HaliTH OOBEM rasa, 3Had KOJMYECTBO BeIllecTBa 3TOro rasa. Ilpu BeImosiHe-
HHUH 3TOr0 AeiCTBUsS HEOOXOAMMO IMEePEMHOMKHUTL KosimuecTBo BerectBa (0,01
MOJIb) Ha BEeJMYUHY MOJsApHoro obbéma rasa (22,4 Js/moin): 0,01 mosb -
22,4 n/moab = 0,224 n. INonyyeHHBIHl OTBET MOXHO He OKDYIJIAThH (OH YAO-
0eH, MOCKOJIBKY KpaTeH BeJHUYHHE MOJIADHOrO 00bEéMa), HO MHOIME OKpPYT-
JISIIOT TOJIy4YeHHYIO0 BEJHMYMHY JO COThIX, a TO UM 0 AecAThIX goseil. Tak u
MOJIy4YaloTcs «pasHbie» oTeeTnl: 0,224 i, 0,22 i1, 0,2 .

B 3aganuu C2 BapuaHTa Ne 4 TpeOyeTcss HaiiTH Maccy UHMHKa. ABTO-
PBI-COCTABUTENHN MCIIOJb30BAJIM OKPYIJIEHHBIE aTOMHBIE MAcChl 9JIEMEHTOB,
‘Hanpumep 1A uUuHKA A, = 65. B srom ciyuae orBer paBeH 6,8 r. Ecin
KTO-TO U3 Bac OyJeT pellaTh 3Ty 3ajaudy C HMCIIOJIb30BaAHHEM TOYHOM aToM-
HOH Macchl IMHKA (B3sAToi u3 I[lepuoguueckoii TabauIbl), TO IOJYUYUT OT-
BeT 6,9 r. QueBUAHO, YTO 004 3TH OTBETA PABHOLIEHHBI.

BrIBOL OZMH: eciy HeOOJbIIOE pacXoXKAeHHe B OTBeTe dK3aMeHYe-
MOTO ¥ B 3TaJIOHHOM OTBETe ABJIsIETCA NEMCTBUTEJIbHO Pe3yJbTATOM pas-
JUYHOrO OKPYTIJIEeHUS KOHEUYHBIX HJIM NPOMEXYTOUHBIX BBIYMCJIEHUH, TO
9TO B UTOre He JONHCHO NPpU60oduUmd K CHUNEHUIO 8bLCMABNAEMOU IKC-
nepmom oyeHku.
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C1.

C2.

C3.

C1.

Cc2.
C3.

C1.

OTBeTbl K 3agaHMaM YacTu 3

BapuaHTt 1

1. CocraBiieH 2JIeKTPOHHBIH GajaHC.
2 N3-38 5 N°
3 |Cu*? + 28 - Cu°
2. PaccraBiennl KoahGUIINEHTH B YpaBHEHUU PEAKI[UH:
2NHj3; + 3CuO = N, + 3H,0 + 3Cu
3. Yxagano, YTO BOCCTaHOBUTeJeM sBiaserca N, a OKHCIHTeNeM
Cu*e,

w(Pb(NOs),) = 5,0%

1) (NH,),CO3 — rap6onaT aMMOHUA

2) 2NaOH + (NH4)2003 = Na2CO3 + 2NH3T + 2H20
3) (NH4)2003 + Ca(OH)2 = CaCO3 + 2NH3T +2H20

Bapuanr 2
1. CocraBieH 2JIeKTPOHHLIHA HaJiaHC.
3Is°-68 —» s*®
6 IN** + 26 —» N*2
2. PaccraBiienbl KOG (QUIHUEHTH B YPABHEHUHU PeaKI[NU;
S + 6HNO, = H,SO4 + 6NO + 2H,0
3. VkasaHO, YTO BOCCTAHOBHUTEJNEM fABJIAeTcA S°, a OKMCIUTEJIeM
N*4,
w(upumeceit) = 10,0%
1) H,SO, — cepnasa kucsaora (KOHIIL.)
2) H,S0, + BaCl, = BaS0,| + 2HCI
3) 2H,SO4 + Cu — CuSO4 + 2H,0 + SOy

Bapuant 3

1. CocTaBiieH 3JIeKTPOHHBIN GajiaHc.
3 [|s?-88 »8°
8 IN** - 38 » N*?
2. PaccraBiieHbl KO9QPUIKMEHTH! B YPaBHEHUHM peaKIIUuU:
3PbS + 8HNO; = 3PbSO,4 + 8NO + 4H,0
3. YKaszaHO, UTO BOCCTAHOBUTEJEM SBJIAETCHA S+6, a OKHUCJIHUTEeJEM
N*5,
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C2.
C3.

C1.

C2.

C3.

C1.

C2.
C3.

C1.

m(BaCO3) = 1,97 r

1)
2)
3)

1)

2)

3)

1)

2)
3)

2.

3.

NH,NO3; — Hm'pa'r aMMOHUSA
NH/NO; SELAEN N20T + 2H,0
NaOH + NH4NO; —t, NaNO; + NH3t + H,0

BapuanT 4

CocTaBJjieH 3JIeKTPOHHEIN 6aJsaHc.

1P’ -58 - P*™®

4N*®*+18 - N™

PaccraBnensl KoaDHUIINEHTH B YPaBHEHUY DeaKIUU:
P + 5HNO; = HzPO, + 5NO, + H,0

Vka3aHo, UTO BOCCTAHOBUTEEM ABJIAETCSH PO, a oxucyuresem N*°,

w(npumeceit) = 25,0%

Na,CO3; — kap6oHat HaTpus

Na,CO; + 2HNO; = 2NaNO; + H,0 + CO,1
NayCO3 + BaCl, = BaCO3| + 2NaCl

BapuaHT 5

CocTaBJjieH 2/IeKTPOHHEI#M GajiaHC.

2 [Fe*® + 18 — Fe™

182%2-2% »>8°

PaccraBieHsl Koa(hdHUIMEHTH B YPaBHEHUH PEeaKI{VH:
2FeCl; + H,S = 2HCI + S + 2FeCl, . 4
YKazaHo, YTO BOCCTAHOBHUTEJEM SABJISAETCS S'2, a oxucaurenem Fe'™

w(CaCO3) = 85,0%

1)
2)
3)

H3PO, — dochoprasa kucaora
H3;PO, + 3NaOH = NagPO, + 2H,0
Na3PO4 + 3AgN03 = Ag3PO4,L + 3NaNO3

Bapuant 6

. CocraByieH 3JIeKTPOHHEBIH GaJjaHC.

3|Zn® + 2 — Zn*?
1|N*% + 38 —» N*2

. PaccraBisieHbl Koach)nuneHTm B YPaBHEHUM peaKI[uu:

yKaEiﬂ.HO, YTO BOCCTAHOBHUTEJIEM ABJIAETCA Zn a OKHCJINTEJIEM N
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C2.
“C3.

C1.

C2.
C3.

C1.

C2.
C3.

C1.

V(CO,) = 22,67 x

1)
2)
3)

2.

3.

Zn(OH), — rugpokcujg mMUHKAa
ZnS0O,4 + 2NaOH = NaySO, + Zn(OH),|
Zn(OH), + 2NaOH = Na,ZnO, + 2H,0

Bapnant7

. CocraByieH 2JIeKTPOHHBI OajaHc.

4|Zn° - 28 > Zn*?

1|8 +88 »>82

PaccraBiieHb! K09(PUIIMEHTH B YPABHEHUU PEaKIIMu:

47Zn + 5H8O04(xony.) = 4ZnS04 + HyS + 4H,0

VYKasaHo, 4YTO BOCCTAHOBUTEIEM ABJIAETCA ZnO, a oxucaurenem S*E.

V(COy) = 0,224 n

1)
2)
3)

3.

Nal — uoguag HaTpusa
Nal + AgNO3z = NaNO; + Agl|
2Nal + Bry, = 2NaBr + I,|

BapuaHnt 8

. CocraBiseH a/1eKTpPOHHBIH Gajauc.

2|Cu*? + 18 - Cu’
121 - 28 > I,

. PaccraBnensl Koath(pHUIIMEeHTHI B YPABHEHUH DEAKIIHM:

2CuS0O4 + 4KI = 2K,S0, + 2Cul + I,
VKasaHo, 4TO BOCCTAHOBUTEJEM siBisieTcs I, a okucautenem Cu*?.

m(meranna) = 6,8 r

1Y)
2)
3)

(NH,4),CO3 — rapbonaT aMMOHUA

(NH,),CO3 —“— 2NH,1 + COyt+ Hy0
ZROH + (NH4)2CO3 = KzCO'g + 2NH3T + 2H2O

BapuaHt 9

. CocraBjeH aneKTpOHHBIH GanaHc.

3lcu’ - 28 5 Cu?*
2|N" +38 » N*2

. PaccraBsensnr Koa(pqmunen'rm B YpPaBHEHUH PEaKIMU:

VxasaHo, uTo BoccTaHOBUTeseM ABaserca Cu’, a oKHUCaIUTeIeM N*"’.
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C2.
C3.

C1.

C2.
C3.

m(Pbl,) = 13,9 r
1) NaHCO3 — ruapokxap6oHaT HAaTpPUA
2) NaHCO3 + HCIl = NaCl + H,0 + CO5t

3) 2NaHCO; —~— NayCO5 + COy1+ H,0
Bapuant 10

1. CocraBiieH 3JIeKTPOHHBIH OaJiaHC.
2P +58 - P°
5|C%- 28 - C*?

2. PaccraBieHBl K03 PUINEHTH B YPABHEHUH PeaKIlNH:
Cag(POy); + 3Si0y + 5C = 3CaSiO3 + 2P + 5CO

3. VkasaHo, u4To BoccraHOBUTeneM siBaserca C°, a OKm
P*s,

m(p-pa) = 52,2 r

1) CaCO3 — rap6GoHAT KanbIMA

2) CaCO3; + 2HCI = CaCl, + Hy,0 + COyt

3) CaCO3; + Hy0 + CO, = Ca(HCO3),
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