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JononHutenbHas o0ueoOpa3oBaTeNibHasl NporpaMma MpeaHa3HayeHa s
CIylIaTesed OTACICHUS TOBY30BCKOIO 00Opa30BaHUsl — yUaIlIUXCS JIEBSATHIX KIACCOB.
OBnajneHre CEKpeTaMu COBPEMEHHOW XHWMHHM TIO3BOJIUT OBJAJETh MHOTHMU
aKTyaJbHBIMH U BOCTPEOOBAHHBIMH MPOGECCUIMU. 3HAHNE XUMHUU J1aeT BO3MOKHOCTD
pabotaTh B 00JacTM MEOUIMHBI, (QapMakoiIoOruu, OWOXMMHH U OHODU3HKH,
MOJIEKYJISIPHOI OUOIOTUH.

B coxmepxxaHuM JaHHOW MpPOrpaMMbl MPEACTABIEHBI OCHOBOIOJIATAOIINE
TEOPETUUYECKHE CBEACHHUS 0 XMMHUH, BKIKOYAIOIINE MU3yYEHUE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOCHHS, UCCIEAOBAHUE 3aKOHOMEPHOCTEMN
XUMHYECKUX MPEBPAIICHUIN U IyTEW yIPaBICHUS UMH B LIEJISIX MOJIYUYEHHUS BEUIECTB,
MarepuanoB, s>Hepruv. CBeJAEHUS O HEOPraHUYECKUX BEHIECTBAX, UX CTPOCHUU U
CBOMCTBAX, a TAKXXE XMMHYECKUX MPOLECCAX, MPOTEKAIOIINX B OKPYKAIOIIEM MHPE.
Haunbonee cnoxusie sneMeHThl DyHIaMEHTaNBHOTO sJpa COJACpP>KaHUS OOIIEero
00pa3oBaHuUs 110 XUMHH, TAKHE, KAK OCHOBBI OPraHUYECKOU U MPOMBIIIIICHHON XUMHUH.

TeopeTndeckyr0 OCHOBY H3YYEHHUSI HEOPraHMYECKOW XHMHUHU COCTAaBIISIET
aTOMHO-MOJIEKYJISIPHOE yUueHue, nepuoandeckui 3akoH .M. MenaeneeBa ¢ KpaTKuMu
CBEJACHUSIMA O CTPOCHHMHU aTOMOB, BHJIAX XHMHWUYECKOW CBS3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUU XUMHUYECKUX PEAKIIHI.

XapakTepUCTUKaA AJIEMEHTA IO €ro IMOJIOXKEHUID B MEPUOAUYECKON CUCTEME
xumuueckux syemMeHToB J[.M. MengeneeBa. I'eHeTnueckue psapl MeTaia u
HeMmeTaia. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILIECTB:
OKCHJIOB, KMCJIOT, OCHOBAHUI M COJICH.

OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE W HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. CocTaBlI€HUE YPaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN
METOJIOM JJICKTPOHHOTO OanaHca. Peakiuu sSHIOTEPMUYECKHE U DK30TEPMUUECKUE.
Tennoson ahdexT XUM. peaKkuuu. Tepmoxumuyeckoe YPaBHEHHE.
CkopocTh XMMHYECKMX peakunid. [lepBoHayanbHblE TPEACTABICHUS O KaTaJIM3e.
Oo6parumble peakuuu. Knaccudukanus Xum. peakiuii.

DJIEKTPOIUTHI U HEAJNIEKTPOIUTHI. DICKTPOJIUTUUECKAS JUCCOLMAIINS BELIECTB B
BOJHBIX pacTBopax. Monbl. Katnonsl m anumonsl. ['mapatHasi Teopusi pacTBOPOB.
DNIeKTPOJIUTAYECKAsT AUCCOIMAIIS KUCIIOT, Ieiaouei u coseil. Cnabble U CUIIbHBIC
3JIEKTPOJIUTHIL. Crenenb JIACCOLIMALIAH. Peakiuun VOHHOTO oOMeHa.
OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb, BOCCTAHOBUTENb.

OOmiasi XapakTepuCTHKa TajJOT€HOB Ha OCHOBE WX TMIOJOKEHUS B
[Tepuonuueckoi cucteme 3nmeMeHTOB. OOIIHOCTh W Pa3jMdue B CTPOCHHH aTOMOB.
MouJekynbl TPOCTBIX BEMIECTB U TaIOT€HUA0B. PU3NYECKUE U XUMUUYECKUE CBOMCTBA
rajioreHoB. HaxoxpaeHwe B mnpupoje, MOMydeHHe, (U3UYECKHE W XUMUYECKUC
CBOICTBA XJIOpPa, PACTBOPUMOCTh B BOJIE, OKUCIIUTEIbHBIE CBOMCTBA B3aUMOJECHCTBHE
C METaJUIaMHu, BOAOpoAOoM. B3anmoenictBue ¢ Bojou. IIpumenenune xmnopa. Jlericteue
XJIOpa Ha opranu3M. [lonyyeHne XJI0poBOIOPOIa U CONSTHOM KUCIOThI. Du3nueckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHHE COJISTHOM KUCIIOTHI, 3HAYEHHUE COJISTHOM KUCIIOTHI
JUIsl HOpMaJbHOTO mnuieBapeHusi. KauecTBeHHbIE peaklMM Ha XJOpUI-, OpOMHI-,
VOAUA- UOHBL.



[TonoxxeHue Kucaopojga M cCepbl B MEPUOJUYECKON CUCTEME XUMHUUYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPONUS KUCIOPOAA — O30H.

Cepa. Amnnorponus cepbl. du3znueckue U XuMudyeckue cporicta. Haxoxnenue
B npupoje. [Ipumenenue cepsl. Okcua cepol (IV). CepoBogopoaHas U cepHHUCTAs
kucnoThl ¥ ux con. Oxcup cepsl (VI). CepHas kucnora u ee conu. OKUCTUTEIbHBIC
CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

[Tonoxenue azora u ¢dochopa B MEPUOAMYUECKOW CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHE WX aTOMOB. A30T, (U3WYECKHE U XHMHYCCKHE CBOWCTBA,
nojyuyeHure u npuMenenue. KpyroBopot azora B npupoge. AMmuak. Ousnueckue u
XUMUYECKUE CBOMCTBA aMMUaKa, noixydenue u npuMmenenue. Conu ammonus. OKcuabl
azora (II) u (IV). AzoTtHas kuciota u ee coiu. OKUCIUTEIbHBIE CBONMCTBA a30THOM
KHUCITOTHI.

®ochop. Ammorpornus dochopa. Duzuyeckue M XUMUYECKHE CBONCTBA
docdopa. 3Hauenune ¢ocdopa s opranuzma uenoeka. Oxcua docdopa (V).
OptodochopHas kucimoTa u ee conu. MuHepanbHble yaoOpeHus. BrnusHue n30bITKa
HUTPATOB B MMHIIEBBIX MPOAYKTAX Ha 3I0POBHE YEIOBEKA.

[Tonoxxenue yriaepona W KPEMHHS B MEPUOJUYECKOW CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. YTIJIEpoJd, aUIOTPOIHbIE MOJU(UKAIIIH,
dusnueckue W XUMHUYECKHME CBOWCTBA YIyiepoAa. YTapHBIM Ta3, CBOICTBA U
dusnonornyeckoe IeHCTBUE Ha OPraHu3M. YTIIEKUCIBIN a3, yrojabHas KUCIoTa U ee
conmu. Kpyrosopor yriepoma B mnpupoae. Kpemuwit. Oxcup kpemuus (IV).
Kpemnuesas kucinora u ee conu. Crekno. LlemeHT.

[lonoxeHne METAIIIOB B IEPUOANYECKON CUCTEME XUMHUUECKUX d1eMeHTOB 1. 1.
Menneneesa. Metaiumnueckas cBsI3b. DU3ndecKkre U XUMUYECKHE CBONMCTBA METAJIJIOB.
Psan wnanpspkenuit metraymioB. [lonsatue o Meramtypruu. CrnocoObl MOTyYeHHS
MetaioB. CruiaBsel (CTallb, YyTyH, AOpaTOMUHUN, OpoH3a). [IpobiaeMa 6e30TX0AHBIX
POU3BO/ICTB B METAJUTYPIUU U OXPaHA OKPYKAIOIIEH Cpeibl.

[llemounbie MeTayuibl. [lonoxkeHWE WMIETOYHBIX METAVIOB B IMEPHOAUYECKOU
cucTteMme M cTpoeHue aroMoB. Haxoxaenue B npupoge. Pu3nueckue U XUMUYECKHUE
cBolicTBa. [I[puMeHeHNE MIETOUYHBIX METAIUIOB U UX COCAUHEHUN. 3HAUCHUE HATPUS U
Kalnisg, Kak OWOTeHHBIX  MaKpOAJIEMEHTOB, il  OpraHM3Ma  4YeJOBeKa.
[lenoyHo3emenbHble MeTauibl. [lojoOkKEHUE IIeTOYHO3EMENbHBIX METAIOB B
MIEPUOINYECKON CUCTEME U CTpOeHHE aTOMOB. Haxoxnenue B mpupoe.

Kanpiuit u ero coenudeHus. JKeCTKOCTb BOJBI U CIIOCOOBI €€ YCTPaHCHMS.
3HavyeHUe KIS, KaKk OMOTEHHOTO MaKpOd3JIEMEHTAa, JIJIsl OpraHu3Ma YeaoBeKa.

Amomunuid. [lonoxeHne antoMUHUS B IEPUOAUYECKON CUCTEME U CTPOCHUE €T0
aroma. Haxoxnenue B npupoae. OPusnueckue 1 XMMUYECKHUE CBOMCTBA AJIFOMUHUS.
AMGOTEPHOCTH OKCHJIA U THAPOKCUIA ATFOMUHUSI.

Keneso. [lonoxxenue xemnes3a B IEPUOANIECKON CUCTEME U CTPOECHUE €r0 aTOMA.
Haxoxnenue B mpupone. Ouznueckue u XxuMudeckue cBOMcTBa xkene3a. OKCHIIbI,
ruapokcuasl U conu xkeneza (II) u xenesa (III). 3nauenue xene3a, kKak OMOTEHHOTO
MAaKpO3JIEMEHTA, 151 OPTraHU3Ma YEJIOBEKa.

[Ipenmer opranndeckor XUMHUH. BemecTsa OpraHu4eckue 1 HEOPraHUYECKHE.
Teopuss XMMHMYECKOTO CTPOCHMS OpraHudyeckux BemectB A.M. byrtneposa.



MonekynspHble U CTPYKTYpHbIE (HOPMYJBI OPraHUYECKUX BEIIECTB. YNPOIIEHHAsS
KJIaCCU(PHUKALUS OPIraHUYECKUX BEILIECTB.

[TpenenbHbIE YIIIEBOAOPOIBI: METaH U 3TaH (CTPOCHHUE MOJEKYJ, TOPEHHE
METaHa W 93TaHa, JErHJIpUpOBaHUE I3TaHA, NPUMEHEHHE MeTaHa). HemnpenenbHble
YIJIEBOAOPOABL: 3TWIECH U ALlCTWIEH CTPOSHUE MOJIEKYJbl dTHWICHA, JBOMHAS CBSA3b.
B3anMozeiicTBue 3TUIEHA C BOAOM, pEeaKus MMoaMMepu3anuu 3tuieHa. [lonmatiien
Y €r0 3HAYCHUS.

[loHATHE O HpEneNbHBIX OJHOATOMHBIX CHUPTaX Ha IPUMEpPAX METAHOJA U
aTaHona. OU3HOIOTHUYECKOE JAEHUCTBHE 3TAHOJIA. TPEXATOMHBIM CIUPT — TIIMLEPHUH.
[IpenenbHbIE OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI HA IPUMEPE YKCYCHOM KUCIOTHI.
E€ cBoiicTBa n npumeHeHue. Peakuus srepudukany 1 NOHATHE O CIOKHBIX d(pupax.
XKuppl  kKak  clOXHbIE ~ 3QUPBl  TIMLUEPUHA M JKUPHBIX  KHCIIOT.
[lonsiTHE 00 aMUHOKHUCIOTAaX. 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHCIIOTHL. Peakuuu
HOJINKOH/ICHCALINH.

benku, ux ctpoenue u ouonornyeckas posb. [Tonstue 00 yrnesogax. I'moko3a,
e€ cBoiicTBa U 3HaueHue. Kpaxmain u uesmnosno3a (B CpaBHEHUH), UX OHOJIOrHYEcKast
poJib. 3HaUEHUE OEJIKOB, )KUPOB U YIIIEBOJOB B OPraHU3alUU PAllMOHATILHOTO TUTAHUS
YeJ0BeKa.

TemaTnueckoe copepxxanue 3aHATHI

Ha xax1oM 3aHATUU POBOJSATCS CIEAYIOIINE BUIBI PAOOT:

- pa30op TEOPETUUECKOTO MaTepralia o TeMe;

- pa300p U perieHne TeMaTUYeCKUX 3aJaHUi 10 pyKOBOJICTBOM ITpenoaaBaTesis
¢ paboToH y TOCKH;

- pellIeHNe PaCYETHBIX XUMUUECKHX 3aJ1a4 Pa3IMuyHOro TUIIA;

- KOHTPOJIbHBIE PAaOOTHI U pad0OTa HAJ| OIUMOKAMH;

- npooHbIi OI'D 1 pa3dop ommnoboK.

Ne Tema
3aHSATHUS
1-2 CoBpemeHHbIE TpENCTaBICHUsT O CcTpoeHuu aroma. CTpoeHue

AIEKTPOHHBIX 000JI09eK aTOMOB mepBbiX 20 3anmemeHToB Ilepuoandeckoit
cuctemsl JI.1. MenaeneeBa. [IoHsTe 0 KaTHOHAX U aHMOHAX.

[lepuomnueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHUYECKUX
anemMeHToB J[.MI. Menneneesa. I'pynnel u nepuonsl Ilepuoanueckoi
CHUCTEMBI. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB IO MEPUOAAM
u rpynmnam Ileppoaudeckor cuUCTEMBl XMMHUYECKUX 3ieMeHToB J[.U.
Menpeieena.

3 Ctpoenue BemiecTB. XMMHUUYECKas CBSI3b: KOBaJICHTHAs (MOJISIpHAs U
HETOJISIpHAst ), MIOHHAS, METAJNTNYECKA.

BanenTtHocTh XUMHYECKHUX dJIeMEHTOB. CTEIEHb OKHUCICHUS
XUMHUYECKHUX DJIIEMEHTOB.

Pemienne 3amad HaA BBIYKMCICHHE MAacCOBOM [JOJHM DJJIEMEHTa B
BEIIICCTBE.




Kontpoabnasi pa6ora Nel. PaGoTa HaJl ClTIOKHBIMU MOMEHTaAMU TEM
Nel-3

5-6

XUMHUUCCKUH 3JICMEHT. ATOMBI M MOJIeKyJibl. KonuecTBo
BeriecTBa. MoJisipHas Macca U MOJISIPHBIA 0OBEM.

OCHOBHBIE KJIACCHI HEOPraHWYECKUX coenuHeHuil. IIpocTeie u
CIIO’)KHBIC BEIIECTBA.

buHapHbIe COeMHEHHS: OKCUIBI, CYJIb(UIBI, HUTPHUIIBI, THIPHIILI U
T.JI.

Oxcupr: KHCJIOTHBIE, OCHOBHBIE, am(oTepHbIC,
HecosieoOpaszyromue. [lomydenue, Gusnyeckne U XUMHUECKHE CBOWCTBA.
PactBoprMocTh B Bojie. Homenknarypa.

OCHOBHBIEC KJIACChl HEOPraHWYECKUX coeauHeHun. Kucimoter u
ocHoBaHus. Conn.

DJIEKTPOIUTHI u HEDJICKTPOJIUTHI. DJIEKTPOIUTUYECKAS
JIMCCOITHAITNS.

CnocoObl  BBIpaK€HHS KOHIIGHTPAIlMM BEIIECTBA B pacTBOpE.
Brrancienust MaccoBO# J0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

KonTpoabnas pabora Ne2. PaboTa HaJl CTIOKHBIMU MOMEHTaMU TEM
Ne 5-8

10-11

XUMHYECKasi peakuusd. YCIOBUS MW TPU3HAKA TPOTEKAHUS
XUMHAYECKUX peakuuii. Xumuueckue ypaBHeHHs. CoXpaHEeHHWE MacChl
BEILIECTB ITPU XUMUYECKHUX PEAKIIUSX.

Knaccudukanys XuMUYeCKUX peakIuil Mo pa3IudHbIM MPU3HAKAM:
YUCIly M COCTaBYy HCXOJIHBIX M TIOJYYEHHBIX BELIECTB, W3MEHECHUIO
CTEIIEHEH OKHUCJEHHUS XUMHUYECKMX JJIEMEHTOB, IIOIJIOMIEHUID U
BBIJICJICHUIO DPHEPTUHU, OOPATUMOCTH.

TeroBoit »ddext xumuueckod peakuuu. Pacdersl TeMIoBOro
s dekTa peakuu 1o ypaBHEHUIO PEaKIIUH.

Peaknuu 0e3 m3MeHeHUs cteneHel okucieHus. MoHHO-OOMEHHBIE
peakuuu. I ' maponus. BonopoaHsiil mokasarensb. MHAUKATOPHL.

12-13

[ToHATHS OKHCIHUTENh, BOCCTAHOBHUTEIb, IMPOICCCHl OKHCICHHS M
BOCCTAHOBJICHUS.  Ba)KHEHIIME  OKUCIUTEIM U BOCCTAHOBHUTCIIH.
CocraBiieHrue YpaBHCHHH OKHCIIMTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHH.
MeTtop 25IeKTpOHHOTO OanaHca.

Pemenue 3aau ¢ pacyetaMu 10 YpaBHEHUIO PEAKIIHH.

14

KonTpoabnasi padota Ne3. PaboTa HaJl CITIOKHBIMH MOMEHTaAMHU TEM
Ne10-13

15-16

Bonopona. I'asiorens! u ux coenudenus. [lonyuenue, dusznueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX U CJIOKHBIX BEHIECTB. [ [puMeHeHue.

17-18

Kucnopon, cepa u ux coeaunenus. [lomyuyenue, usnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BellecTB. [IpuMenenue.

19-20

A3zor, dochop m ux coemunenwms. [lomydenuwe, Qusnyeckue u
XUMHYECKHE CBOMCTBA IMPOCTHIX U CIIOKHBIX BelecTB. [I[puMeHeHue.




21 Yraepona, kpeMHuit U ux coeauHenus. [lonydenue, pusznueckue u
XHUMHYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BemecTB. [I[puMeHeHme.

22-24 MeTamisl - MIEJIOYHBIE U MIEI0YHO3EMENBHBIC, AJTIOMUHUM, JKEJIE30.
Nx Baxnbsie coeauHeHus. Ilonydenue, Qusnueckue M XUMHUYECKHUE
cBouctBa. [IpumeHenue.

25-26 UucTtele BenecTBa U cMecu. Paznienenue cMeceil 1 OUrMcTKa BEIIECTB.
[IpaBuna 6e3omacHOl pabOTHI B MIKOJIBHOW Jlabopatopun. JlabopaTopHas
nocyna W obopyaoBanue. [IpobGimeMbl 0e30MacHOTO HWCIOIB30BAHUS
BEIECTB Y XUMUYECKUX PEAKIMI B TIOBCETHEBHOM KU3HH.

KauecTBeHHBIE peakuu B HEOPraHMYECKOM XUMUU. KauecTBEeHHbIE
peakiMy Ha MOHBI B PacTBOpE (XJIOpHUA-, Cyibdar-, KapOOHAT-HOHBI, HOH
aMMOHHS ).

KadecTBeHHble peakiuu Ha ra3o00pa3Hble BelecTBa (KUCIOPO/,
BOJIOPO/JI, YTIIEKUCIIBIN ra3, aMMHaKx).

27 Kourpoabnas padora Ne4. Pabota HaJl CTO)KHBIMA MOMEHTAMH TEM
Nol5-26

28 0630p npoitnenHoro marepuana. [losropenne

29 IIpo6ubIii OI'I

30 HroroBoe 3anstre. Pazdbop ommbok

TemaTu4eckue BONPOCHI U 3aJaHUA 1JIA Pa0OThI

3ausaTue Nol-2

1. B aromMe siemeHTa JABa YHEPTeTUYECKUX YPOBHS 3aMOJIHEHBI AJIEKTPOHAMH, a
Ha TpeTheM HaxonsaTcs 4 snekTpoHa. Kakoi 3To 35meMeHT?

1) xpemHMIA 2) yriepon 3) KucIopoa 4) cepa

2. CKOJBKO 2JIEMEHTOB W3 MPEJIOKEHHBIX HIDKE MMEIOT OJIMHAKOBOE YHUCIIO
BHEIITHHUX 3JICKTPOHOB? Mg, Al, Si, Be, Ca, Ba

3. CKOBKO TIPOTOHOB M DJIEKTPOHOB UMEET aTOM, KOTOPBIA HAXOAHUTCS B 3-M
nepuoje u IV rpynne? Kakos ero aromHslii Bec?

4. CKOIBbKO KaTUOHOB CPEU MPEITIOKEHHBIX YacTuIl?

AlF*, NOs, Ca?*, CI, F, Li*, K*, [Ag(NHs).]*

5. AtoM mmeeT aeKTpoHHYI0 KoHburyparuio 2é8e3é. Kakoit 3to arom? B
KaKoOM IMEepUOJIE U B KAaKOW I'PYIINE OH HAXOAUTCS?

6. PacnpeneneHue »HJIEKTPOHOB B aTOME MO BSHEPreTHUYECKUM YpPOBHAM
COOTBETCTBYET psay uucen: 2,8,8,2. Kakoi 310 atom?

7. CKOJIBKO 3JIEKTPOHOB HAXOJMUTCS BO BHEIIHEM 3JIEKTPOHHOM CJIO€ aToma, B
Aa1pe KoToporo 14 npoToHOB?

1) 2 2)4 3)8 4) 14

8. IlpuBeaeHa 37eKTpOHHAST KOHPUTYpallsi aToOMa HEKOTOPOro XMMHUYECKOTO
AJIEMEHTA B OCHOBHOM COCTOSIHUU:

1522522pb3s23p*.

Ha ocHoBanuM 3T0¥ KOH(MUTYpaIUX BBHITTOJIHATE CIEAYIONINE 3aTaHHS:

1) maiiTe Ha3BaHHE XUMHUYECKOMY 3JIEMEHTY, aTOM KOTOPOTO HMEET TaKoe
AIEKTPOHHOE CTPOCHHUE;



2) yKaxuTe 3aps] fapa U YUCIO HECHAPEHHBIX AJIEKTPOHOB B aTOME 3TOrO
AJIEMEHTA;
3) ompenenuTe, K METaJJlaM WJIM HEMETaJlJlaM OTHOCHUTCS MPOCTOE BELIECTBO,
KOTOpO€E 00pa3yeT 3TOT XUMHUYECKHUI 3JIEMEHT.
9. Arom »>reMeHTa B OCHOBHOM COCTOSIHUM HMMEET 3JIEKTPOHHYIO
KOH(UTYpaIHIO:
15225%2p°.
Ha ocHoBaHuM 3T0i1 KOH(PUTYpaIIUU BBIIOJIHUTE CIETYIOMINE 3aJaHuUs:
1) ykaxxuTe CMMBOJ XHMHYECKOTO 3JIEMEHTa, aTOM KOTOPOTO HMMEET TaKOe
AIEKTPOHHOE CTPOCHHUE;
2) npuBeanTe 0003HAYEHUE OHO3APSIHBIX KATHOHA U AHMOHA, UMEIOIINX TAKOE
K€ YHCIIO 3JIEKTPOHOB U CTPYKTYPY BHEIIHETO SHEPIETUUYECKOTO YPOBHS, KaK U aToM,
MIPUBEJEHHBIN B 3aJJaHUH;
3) cocraBbTe (GOpMyNly  BO3MOXKHOTO  COEIMHEHHUS, OOpPa30BAHHOIO
[OJIyYEHHBIMA KATHOHOM U aHUOHOM.
10. AToMm »31eMeHTa B OCHOBHOM COCTOSHUM HMMEET 3JIEKTPOHHYIO
KOH(UTYPALHIO BAJIEHTHBIX 3JIEKTPOHOB:
3s%3p2.
Hcnonp3yss 3Ty BaJEHTHYIO DJEKTPOHHYIO KOH(UIypaluio, OTBEThTE Ha
CJIEAYIOIIUE BOIIPOCHI:
1) cKonbKO BCEro »3JEKTPOHOB B aTOME, HMMEIOIIEM TaKyl0 BaJEHTHYIO
AIEKTPOHHYIO KOH(UTYpaLHIo?
2) yKa)XXUT€ YUCJIO HECMAapPEHHBIX AJIEKTPOHOB B 3TOM aTOME M MHUHUMAJbHYIO
BO3MOYXHYIO €r0 CTENEHb OKUCIIECHUS;
3) ompenenure, K METaJUIaM WJIM HEMETAJUIAaM OTHOCHTCS MPOCTOE BEIIECTBO,
KOTOpO€ 00pa3yeT 3TOT XUMUYECKUIN AIIEMEHT.
11. Homep niepuona B Ileprogudeckoit cucteme Xumudeckux snemeHToB Jl. 1.
MeHnieneeBa paBeH YUCITy
1) a1eKTpOHOB B aTOME;
2) 3JIEKTPOHOB BO BHEITHEM CJIO€ aTOMOB;
3) HeIOCTaIOIINX JIEKTPOHOB JI0 3aBEPIICHUS FIEKTPOHHOTO CIIOS;
4) 3anoJaHsAEMbIX AIEKTPOHHBIX CIIOEB B aTOME.
12. Homep rpynmst B [lepuoguyeckoit cucreme xumuaeckux snemenTos J1. 1.
MenzeneeBa COOTBETCTBYET
1) uncity 3JIEKTPOHOB B aTOME
2) 3HAYE€HMIO BBICIIEH BAJICHTHOCTH 3JIEMEHTA 10 KUCIOPOAY
3) ymncity 3JIEKTPOHOB, HEAOCTAIOIINX A0 3aBEPILICHUS BHEIIHETO 3JIEKTPOHHOTO
cIos
4) 4uciy ANEKTPOHHBIX CJIOEB B aTOME
13. B moarpynmnax Ilepuoanueckoil cucTteMbl ¢ yBETMUYEHHEM 3apsiaa sapa
aTOMOB IPOUCXOIUT
1) ycuiieHne HEMETAIIMYECKUX CBOMCTB 3JIEMEHTOB
2) yMEHBUIEHUE YHCIIa TPOTOHOB B SAPE
3) yBenMUYEHHE pagryca aTOMOB
4) yBenu4eHHUE 3JIEKTPOOTPULATEILHOCTH



14. B mepuwone ¢ yBemWYeHHWEM aTOMHOTO HOMEpa XMMHYECKOTO JJIEMEHTa
IPOUCXOJIUT

1) ymeHbIIeHHE 3apsija siipa aToMa

2) yCuJIeHHE METAITTHYECKUX CBOMCTB

3) yMeHbIIIeHHEe aTOMHOT'O pajnyca

4) yMeHbIIIEHUE YHCIIa BAJICHTHBIX 3JIEKTPOHOB

15. CKoOJIBKO »JIEMEHTOB U3 MPEIJIOKEHHBIX HHUMXKE OTHOCITCS K OIHOMY
nepuoy? Ag, Al, B, Ca, Cr, Br

16. Pacnionoxute cieayronue 3IeMeHThI 0 BO3pAaCTaHUIO aTOMHOTO pajnyca:
Al, P, Na, S, K, Mg

17. Paguyc atoma yriaepoa 0oJbIle pajuyca aroMa

1) azoTa 2) 6epunust 3) amoMuHUA 4) KpeMHHUs

18. Pacmonoxwute crieayrompe OSIEMEHTHl B TMOPSAAKE  BO3pACTAHHUS
meTarnaeckux cBoicts: Al, P, Na, S, K, Mg

19. B kxakoMm psAlly XMMHUYECKHX D3JEMEHTOB OCJIa0EBaIOT HEMETALTUYECKUE
CBOMCTBA COOTBETCTBYIOIIMX UM MPOCTHIX BEIIECTB?

1) ¢rop — x0p — OpoM

2) MBIIIBSIK — a30T — (ocdop

3) MarHuii — aJIIOMUHUN — KPEMHHIA

4) yriepoa — a3oT — KUCJIOPOJ

20. B pany xumudeckux snementoB N — C — Be.

1) ocnabeBarOT HEMETAIMYECKUE CBOMCTBA

2) YBEITMYMBACTCS DJICKTPOOTPUIIATCIIBHOCTD

3) ycuaMBaeTCs KUCIIOTHBIN XapaKTep WX BBICIIMX OKCHJIOB

4) yMEHBIIIAeTCs painyc aTOMOB

21. Hemeramnudeckue CBOWCTBAa YIVIEpOJa BBIPAXKEHBI CHIIBHEE, YEM
HEMETAJUINYECKUE CBOMCTBA

1) kucnopona 2) KpeMHUs 3) a3ota 4) propa

22. OCHOBHBIE CBOMCTBA OKCHJIa MAarHUs BBIPAXXEHBI CHJIBHEE, YeM OCHOBHBIC
CBOMCTBA

1) oxcuna 6epusuTHs 2) okcuaa HaTpus

3) okcuaa Kaablus 4) okcuaa KaJus

23. B kakoMm psy dJ€MEHTBhI PACIOJIOKEHBI B TIOPSAIKE YMEHBIIICHUS HX
3JIEKTPOOTPUILIATEIBHOCTH ?

1) a30T — kuciopoa — ¢Grop

2) HaTpHii — MarHuii — aJTFOMHHUN

3) OepuiuMii — MarHuii — KaJbIUi

4) ceneH — cepa — KHUCIOPOJT

24. O6muMm 17151 KpeMHus U ocdopa siBisieTcst

1) Hanuuue 15 31eKTPOHOB B aTOMAX

2) cmocoOHOCTH OOPa30BHIBATH BHICIINE KUCIOTHBIE OKCHIBI

3) HaXOXKJEHUE BAaJCHTHBIX JJICKTPOHOB B TPETHEM DICKTPOHHOM CJIOE

4) HanM4Ke MATH IEKTPOHOB BO BHEIIIHEM 3JIEKTPOHHOM CJIO€

5) cyuiecTBOBaHHE MPOCTHIX BEIIECTB B (POPME IBYXaTOMHBIX MOJIEKYJI.



25. Hewmeramnuueckue cBoiicTBa Qocdopa BbeIpakeHbl CUJIbHEE, YeM
HeMEeTaJNTN4eCKre CBOMCTBA

1) azota 2) Kucjaopojaa 3) cepnl 4) kpeMHHUS
26. ATOMHBIN painyC XMMUYECKUX DJIEMEHTOB YMEHbBIIIACTCS B PSIAY

1) Si — Al — Mg 2)Be = Al = C

3)As - P = N 4)F — Cl = Br

27. B xakoMm psiy dJI€MEHTBI PACIOJIORKEHBI B MOPSIKE YBEJIMUCHUS HX
AIEKTPOOTPULIATENBLHOCTH ?

1) dTop - x50p - Opom 2) a30T - pocdop - MBIIIBIK

3) kucaopos - a3oT - yriepoa 4) kpemuuii - ochop - cepa

28. Kakue nBa yTBEp:KICHHS BEpHBI JUJISI XapaKTEPUCTUKU KAaK a30Ta, TaK U
KHUCIopoja?

1) ATOM XUMHYECKOTO 3JIEMEHTA UMEET 5 BAJICHTHBIX 2JICKTPOHOB

2) Huzmast crenedsh OKUCICHHS] XMMUYECKOT0 AJIEMEHTa paBHa -3

3) CooTBeTCTBYIOLIEE TPOCTOE BEUIECTBO MPU H. Y. ABISECTCA ra30M

4) Yucno npoTOHOB B SIAPE aTOMa XMMHUYECKOTO 3JIEMEHTA PAaBHO 7

5) DneKTpoOTPUIATENBHOCTh XUMUYECKOTO AJIEMEHTA BBIILIE, YEM Y YIIIepoa

3ausaTue Ne3.

1. CocTtaBbTe 3JIEKTPOHHBIE KOH(UTypallMd BaJ€HTHBIX 3JEKTPOHOB aTOMOB
dTopa u azora. Ilpennmoxkure MexaHU3M OOpa30BaHUSI CBSI3M MEXKIYy aTOMaMH B
Mosekynax Fa u Na. Kakas Mmonekyna 6osiee mpodHasi u mouemy?

2. Macca Monekyinsl cepbl S, pasHa 4,25-1072% r. Onpenenure 4ucio aToMoB
cepbl, BXOAAIMX B Mosiekyiy. [IpuBeaute dhopmyny cepsl. [Ipu pacuere yutute, 4To
Macca aToma yriaepoa pasna 1,993-10 2 r.

3. IlpuBeauTe BaJCHTHBIE OJECKTPOHHbICE KOHPUTYpAlUM W OMNPEACIIUTE
BO3MOJKHBI€ CTETIEHU OKHCJICHUSI U BaJICHTHBIE BO3MOXKHOCTH aTOMOB: 0opa; ¢Topa;
docdopa. IIpeaynoxure Bo3MOKHBIE (OPMYJIIBI UX COCTUHCHUH.

4. TlpuBenute SIEKTPOHHYIO KOH(MUTYpAIMIO BAJCHTHBIX JIIEKTPOHOB LIS
CIEAYIOIINX YACTHIIL;

a) Be, N, O, Ne, Al, Si;

6) CO, C+2, C+4, C—4;

B) CI° CI*3, CI'", CI™L.

5. Beibepute u3 npeyios)KeHHOTO psifia BEIIECTBA ¢ KOBAJIEHTHON HEMOJISPHOM
CBA3BIO: st, 02, Sg, SO, H,, CU, C, Hzo, Ar.

6. BemecTBOM ¢ KOBaJIEHTHOM MOJISIPHOM CBSI3BIO SIBISIETCS

1) Na 2) KF 3) P, 4) HF
7. KoBaJICHTHYIO CBS3b HMEET KaXKI0€ U3 JABYX BEIIECTB psja:
1) P,Osu O, 2) CaC,uCO 3) P4, u NaF 4) CuO u N,0Os5

8. Kakue u3 MNEPCUYNCICHHBIX BCIICCTB COACPKAT NOHHEBIC CcBA3U?
A|C|3, HzSO4, NaN03, CaO, NH3, Hzo, Br,
9. CKOJIBKO COCAMHEHHH Cpelad TEepPEUYHMCICHHBIX BEIICCTB COJEPIKaT

KOBAJICHTHBIC HCIIOJISIPHBIC CcBsI3U?
Brs, st, CU, 02, CH,4



10. CkonbKO COEIMHEHUW CpelH TMEePEUYUCICHHBIX BEIIECTB COJEpKAT
KOBAQJICHTHBIE MOJIIPHBIE CBSI3U?
Al, CUO, NH3, C|2, HZS, CoHs

11. Kako#t BUJ XMMHUUECKOM CBSI3U XapaKTEPeH ISl MeIau?

1) KOBaJIeHTHAsI HETIOJISIPHAS 2) MeTajIn4ecKas

3) uoHHas 4) KOBaJICHTHAs TOJIApHAs
12. B coeiMHEHUH HATPUA C KUCIOPOJOM XUMHUUYECKas CBA3b

1) uonnas 2) KOBaJICHTHAsI MOJIAPHAs
3) KOBaJIeHTHas HEMOJSPHAs 4) MmeTaymnueckas

13. BemecrBaMu ¢ MOHHOW M KOBAJICHTHOW HEIMOJSPHOM CBS3BIO SBIIIOTCS
COOTBETCTBEHHO

1) xJ0opu HaTpUs U XJIOP 2) BOJIOPOJ U XJIOP
3) xnopun menu(Il) u xaopoBoopo 4) Boia U MarHum

14. NonHast XumMuueckas CBs3b peaiu3yercs B

1) xJI0pOBOIOpPOIE 2) TUAPOKCUJIC HATPHUSI
3) okcune yraepoaa(ll) 4) oxcune yraepoaa(IV)
15. B xakoii MOJIeKyJie eCThb JBOMHAs CBSI3b MEXKy aToMaMu?

1) N2 2) H,0 3) NHs 4) CO,

16. OHpGIIGJII/ITG MAaKCHUMAJIbHYIO ITOJOKUTCIIbHYIO 1 HU3IIYIO OTPULIATCIBHYIO
CTCIICHDb OKHUCJICHHA CIICAYIOIIUX 3JICMCHTOB!

a) HATPHii; 0) aJIFOMUHUIA;

B) KPEMHUIA; T) XJIOp;

1) MBIIIBSIK; €) IIUHK;

) MapraHer; 3) XpoM;

1) CBUHEII; K) OJIOBO.

CoctaBbTe (hOPMYJIIBI BOBMOKHBIX COCTMHCHHUIA ATUX JIEMEHTOB C BOJOPOJIOM H
KHCJIOPOJIOM.

17. B xakoM COEIMHEHUH aTOM CEPBI MPOSBIISET BHICIIYIO CTEIICHb OKUCICHUS?

Na,S0O3, K,S, H5S, Na,S,03, ZnSO,4

18. Omnpenenure CTENEHU OKUCICHHS DJIEMEHTOB B CIEAYIOIINX COCIUHCHUSIX:
H,O, H,0O,, KOH, KH, K>0,, BaO, BaO,, OF,, F,, NF3;, Na,S, FeS, FeS,, NaHS,
Na2804, NaHSO4, SOz, SOC'z, SOZCIZ.

19. Onpenenure cTENEHU OKUCICHHS DJIEMEHTOB B CIEAYIOIINX COCIUHCHUSIX:
MnO;, Mn(OH),;, KMnQO4, K;MnO4, Cr, Cr(OH);, Cr(OH)s, K;CrO4 K3Cr,07,
(NH4)2CI’207, Kg[Al(OH)e], Nag[Zn(OH)4], Kz[an|4]

20. Omnpenenute creneHb okuciaeHus azora B HNOs;. CoBnagaror m
MaKCHUMaJIbHO BO3MOJKHAsl BaJICHTHOCTh M MaKCHUMaJIbHO BO3MOXKHAs CTEICHb
OKHCIICHHUS A1 aToMa a3oTa?

21. B coenuHeHun HaTpusi, XJOpa M KHUCIOPOJia MAacCOBBIE JOJU DJIEMEHTOB
paBuel 18,8; 29,0 m 52,2 % coorBercTtBeHHO. Omnpenenure QopMyay 3TOrO
COCIMHEHUS.

22. MaccoBasi 10151 cepbl B CEPHHUCTOM KUCIIOTE paBHA

1) 18,0 % 2) 24,5 % 3) 39,0 % 4) 65,2 %

23. MaccoBasi 10151 a30Ta B HUTpATe KajbIlHs paBHA

1) 17 % 2) 34,2 % 3) 68,4 % 4) 75,1 %



24. Onpenenute GopMyTy XUMUYECKOTO COETMHEHUS, €CITU MacCOBbIe 10111 (%)
COCTaBJIAIONIUX €ro AneMeHToB paBHbl: H — 1,59; N — 22,22; O — 76,19.

3ausitue No5-6

1. PaccumuTaiiTe Maccy: a) oqHOU MoJieKyJibl 030Ha O3, 0) IByX aTOMOB aproHa.

2. Kakoit o0beM mipH H.y. 3aHUMAIOT 2 MOJIs yriiekucioro raza CO;?

3. Onpenenure Monsgpuyro Maccy ciueayromux BemectB: Cly; NaClOs; N,Os;
CUSO4; CUSO4'5H20; Fez(SO4)3; Fez(SO4)3°7 H,O.

4. PaccuuTaiiTe KOJMYECTBO BEIIECTBA MarHus B 00paslie ATOr0 MeTalia
maccon 12 r.

5. Yemy paBHa Macca razoBou cmecu 10 Moseit Bogopoaa u 5 Mmosien kucyopoaa?

6. CocrtaBbTe (hopMyJIbl MPOCTHIX BEIIECTB: PTOpa, XJIopa, Opoma, Hojaa, aproxa,
HEOHA, HATpHUA, PTYTH, MarHus, IIMHKA, a30Ta, BOJAOPOIa, HUKEIS, 30J10Ta, KPEMHHSI.
Pazpenure nx Ha METayUTBl U HEMETAJUIBI. Y KKUTE, B KAKOM arperaTHOM COCTOSTHHH
— KPUCTAJUTMYECKOM (K), KUAKOM (3K) WIJIA Ta3000pa3HOM (T) — OHU CYIIECTBYIOT IIPH
OOBIYHBIX YCIIOBUSIX.

7. Jlanbl BemiecTBa: BojAa, KucIopod W amMmuak. Cpeaum HHUX K CIOXHBIM
BEIIECTBAM OTHOCUTCA(-ATCSA):

1) ToapKO BOJIA 2) TOJIBKO KHUCIIOPO.

3) KUCIIOPOJ M aMMHUaK 4) BoJa 1 aMMHUaK

8. CI0XHBIM ABJISECTCS KOXKI0€ U3 IByX BEUIECTB:

1) a30T 1 030H 2) xkpacHbIit hochop u cepHasi KUciaoTa
3) cosigHas KUCIOTa U BOAA 4) BOJOpOA U KaJlMeBas CeIUTpa
9. CnoXHBIM SIBIIIETCS KAXJI0€ U3 ABYX BEILIECTB:

1) Boga u 030H 2) BOJa U a30THasi KUCIOTa

3) a30T u KBapI1 4) Bo1a ¥ HATPUIA

10. Breibepute oxcuabl cpenu nepeuncieHHbIx coenuHeHuil: HNO3z, HzSO,,
A|203, Na,S, Na,Oy, A|C|3, Na,O, SO,, NaCIO4, 02, OF,, OyF», MgO, N,Os, SiOz,
FeCls, H,0, Cr,03, H,CO3. [aiiTe um Ha3BaHUSI.

a) YKaXuTe 3JEMEHThI, KOTOPbIE MOT'YT UMETh OKCH[bI B JAPYIMX CTEIEHSX
okucieHusi. CoctaBbTe UX GOPMYIIHI.

0) YkaxuTe OCHOBHBIC, KHCIOTHBIC M aM(OTepHBIe OKCHIbl. Kakue m3 HHX
pactBopuMBI B Bojie? COCTaBbTE YPABHEHUSI BO3MOKHBIX PEAKIUN.

B) Ompenenure, K KakoMy KJIacCy OTHOCSITCS OCTAaBIIHUECS COCIAMHEHUS B
MIEPEUUCIICHHOM PANY, JAWTE UM Ha3BaHUS.

11. CKOJIbKO KUCTIOTHBIX OKCHIOB CPEU MEPEUNCICHHBIX COCIUHECHUM:

Al,O3, NO, NO,, CuO, P,0s5, CO,, FeO.

12. CKOJIbKO OCHOBHBIX OKCHJIOB CPEAU NIEPEUNCICHHBIX COCIUHECHUN:
P,0O3, NO, NO,, CuO, P,0s, CO,, FeO.

13. Cxonbko aM(pOTEPHBIX OKCHUJIOB CPEIU MEPEUNCIECHHBIX COCTMHCHUM:
Al,O3, ZnO, NO,, MgO, P,0O3, CO, FeO.

14. OcHoBHOMY, aM(pOTEpHOMY M KHUCIOTHOMY OKCHIY COOTBETCTBYET Psia
bopmy:

1) Lizo —Na,0 - K,O 2) MgO — A|203— SiOz

3) B,O; — CO, — NO», 3) Na,O — MgO — A|203



15. K OCHOBHBIM OKCHJAM OTHOCST Ka)XJ0€ U3 JABYX BEIIECTB, (HOPMYIbI
KOTOPBIX

1) K20, Al;O3 2) MgO, NO 3) FeO, BaO 4) MnQOg, Cr,03

16. Hansl okcuael: A — okeun Hatpusi, b — okeup kaneuus, B — okenp nuHKa.
Cpenu HUX K OCHOBHBIM OKCH/IaM OTHOCST:

1) Toapko A 2) Tonpko b 3)Aub 4)A,buB

17. Ykaxxute pacTBOpUMBIE B BOJI€ OKCHJIBIL:

ZnO, N203, MgO, SiOz, COz, Na,O

18. Onpenenute crenenu okucienus Metaia B okcugax FesO4u Coz0..

19. OmnpenenrTe MacCOBBIC JOJIHM 3JICMEHTOB B MoJieKyie okcua cepsl (1V).

20. Onpenenute dhopmyrny okcuna dhochopa, ecau maccoBas a0 dhochopa B
HeM cocTtaBiseT 56,34 %. Ha3zoBute ero.

21. B oxcuae Hekotoporo meramia | rpymnmsl [lepuoamueckoit cucremsr JI.U.
MenneneeBa maccoBast oy kuciopoga paBHa 53,3 %. Omnpenenure, 4To 3TO 3a
MeTaJl.

22. CocraBbTe (OpMyJIbl BOJAOPOAHBIX COEIMHEHUH yriepoja, azoTa, ¢ropa,
kuciopoja. Kakoe u3 atux coenvHeHuil 00y1ajaeT ApKO BbIPAXKEHHBIMH OCHOBHBIMU
CBOMCTBaMH, & KAKO€ — KUCIOTHBIMU?

23. CoctaBbTe (hOpMysbl OKCHAA U MEPOKCHIA BOJIOPOJAA, HATPUA, KaJbLUS;
cynbduna xenesa (I1).

24. CoctaBbTe (HOpMyINbI OKCHAA, CyNb(pHUAa, HUTPHUAA, KapOUaa W TUIpHUIA
KaJIbLIUS U aJTFOMHUHMSL.

25. CTenieHn OKMCIICHHUS aTOMOB a30Ta B COSAMHEHUSX, POPMYITBI KOTOphIX NO
1 NH3, COOTBETCTBEHHO paBHBI

1) +1u-1 2) 2u-2 3) t2u-3 4) +2wu+3

26. Kakue u3 cieayromux BemecTB OyayT B3aHMOJICHCTBOBATh APYT C

IPYrOM:

1) BaO + N,Os = 2) SiO, + H,O =
3) CO + H,0 = 4) CaO + H,0 =
5) CuO + H,0 = 5) Al,O3 + H,0 =

27. Kakwue u3 cnenyronux Beriects: K,0, H,0, H,SO4, SiO;, Al,O3, Sr(OH), —
OyayT B3auMO/IeicTBOBaTh ¢ okcuaoM cepsl (V1)?
28. 3aKOHUNTE ypaBHEHUS CIICAYIONINX PEaAKITHii:

HcxonHsle BelecTsa: ITpoayKTel peakuuu:
a) CO, + H,0O = CaCOs3; + H,0;

CO, + Ca0 = Ca(HCOs3);

CO, + Ca(OH)2wus6) = H>COs;

COZ(I,B(;,) + C&(OH)zz CaCO;
0) Ca(OH),— CaS0O4 + Hy0;

Ca(OH); + SO; = CaS + H;0;

Ca(OH)z + S0O; = CaS0; + H,0;

Ca(OH), + H,S = CaOo + H0.

B) Al,O; + HCI = NaAlO, + H,0;



ALO; + NaOH _r.amaene | Na[AI(OH)d];
Al,O3 + NaOH + H,0 = AICl; + H,0;
AlO3 + NayCOs_romaeme ,  Na[AI(OH)4]u.

r) KOH + SO3(uss) = K2COs + H20;
KOH + SOzenocr) = KHSOy;
KOH + COQ(H36,) = K>SO, + H,0:;
KOH + COz(HeHOCT_) = KHCO:a.

) Fe,O3; + SO;= NaFeO, + H,0;
Fe,O3 + H,SO,4 = Fez(504)3;
Fez0; + NaOH _commone | Fe(NOg)s+ H;0;
Fe,O3 + HNO; = Fez(SO4)3 + H,0.

29. Xnopun xenesa (I1) obpazyercs B pe3yibTaTe peakiuu:
1) Fe,O3 + Cl, —»
2) FeO + HCI —»
3) Fe,O; + HCl —»
4) FeO + BaCl, —»
3austue Ne/-8

1. Onpenenure KUCIOTHI cpeau nepeuncienusx coeaunenuii: CuO, CIF, HCI,
H2C03, N&NOg, HNOQ, H28€O4, KOH, HF, SOz, HC|O4, H2803, HZS, H3PO4.
[IpuBenuTe uX Ha3BaHUE.

a) Kakast U3 KMCJIOT OJHOOCHOBHAs, IBYXOCHOBHAsI, TPEXOCHOBHAsA? 3aluIInTe
YpaBHEHUS UX CTYNEHYATOU TUCCOLUAIIIY.

0) BriOepute Qopmynbl nerydux KuciaoT. lIpaBunbHO 1M ra3o00pasHbie
oe3Boaubie HCl u H,S HaseiBaTh kucioramu?

B) BriOepute HeycToMuMBbIE KUCTOTHL. Ha30BUTE cOeIMHEHN S, HA KOTOPbIE OHU
pacrajiaroTcs.

r) OnpeaenuTe CTENEHN OKUCIECHUS DJIEMEHTOB B KHCIIOTaX, COACPKAIINUX a30T
u cepy. [lpuBeaute HopMysl UX KUCIOT B IPYTUX CTEMEHAX OKUCICHUS U JaiTe UM
HasBanus. [IpeactaBbre dopmysbl 3tux KuciaoT B Buae D0n(OH)n. Kakue u3 Hux
CHJIbHEIE, a KaKHe — caa0bie?

2. CkoIbK0 KHCIOT cpeau nepeunciaeHnbix coequaennii: AI(OH)s, NH3, HoSOy,
HBr, HI, H,0O

3. CkoJabKO MOJb HMOHOB OOpa3yeTcs MpH AUCCOIMAIMA 3 MOJb a30THOMU
KUCJIOTHI?

4. OmnpenenuTe OCHOBaHUS cpeau nmepeunciacHHbx coeaunennii: RoOH, HCIO,
Zn(OH),, CUOHNO3, AI(OH)3, Mn(NO3),, LIOH, H3PO4, ZnSQO4, Sr(OH),, HNO3,
Sb(OH)s, Fe(OH)3;, AIOHSO,4, Ba(OH),, BeO, NaOH. IlpuBeauTe ux Ha3BaHUS.

Kakue 13 HUX pacTBOpUMBI B BOJIE, KaKHE€ — HEpacTBOpUMBI? Kakue coeguHeHUs
Ha3bIBAIOT IIeJ0YaMU? 3anuIIUTE YpPaBHEHUS AJIEKTPOJIUTHUUYECKOM TUCCOLUALINI
PacTBOPUMBIX OCHOBAHUM.



5. Onpenenute, MPU TUCCOIUANNNA KAKUX COCIUHEHHA OOpa3ylOTCS TOJBKO
OH™- uoHsI:

a) CH3;OH; 6) Zn(OH)Br, B) NaOH; 1) CH3COOH

6. Onpenenure maccy 0,8 MOIb TUAPOKCHIA HATPHSI.

7. Ckonpko menoder cpean nepeuncieHnbix coemuHeHuit: Al(OH)s, NaOH,
Mg(OH)z, Ca(OH)z, Be(OH)z

8. Onpenenure comu cpeau nepeuucinennbix coequnenuit: Na,COz, KHCOs,
HCl, KzS, NaHS, Al(OH)zCl, H3PO4, Na3P04, NaH2PO4, CUOHC', Kzo, KzCFO4,
KzCI’zOL KA'(SO4)2, A|(OH)3, NH4NO3, (NH4)2SO4, NaNH4C03, CrC|3, N&C'O,
NaClOs;, Fe,03, AIOHSO,. IpuBeaute nx Ha3BaHUA. YKaKUTS CPEIHHE, KHUCIBIC,
OCHOBHBIE, JIBOMHBIE COJIU.

9. Kakue u3 mnepeunciennbix BemecTB: A) Ba(ClOs)2; b) NaH.PO4; B)
(NH,)2Cr,07; T') C;HsCOONa; 1) KHS; E) Ca(HCOs3), — oTHOCSATCS K CPEAHUM COJISAM:

1) ABB;  2)ABI;  3)BI'J; 4) BAE?

10. B pacTBOpe Kakoro BEHIECTBA BO3MOXKHA JIUCCOIUAIIMS 110 TPEM CTYIICHSIM:
a) xjopuna amdtoMuHus; 0) optodocdara kamus; B) oprodhocHOpHON KUCIOTHI; T)
JTUTHIPOKCOXJIOPH/IA ATFOMUHUS?

HamummTe ypaBHEHHS TACCOITHAITNH.

11. Coenunenune coctaBa K;903 00pazyer Kaxablil U3 IBYX 3JIEMEHTOB:

1) yrnepon u ¢ocdop;

2) a30T U cepa;

3) yriepoa u cepa;

4) azot u docdop.

12. Cona ObIBaeT: muTheBast (MUILEBAs ), KPUCTAIIMYECKAs!, KAILIIMHUPOBAHHAS
u kayctudeckas. CocTaBbTe XMUMHUYECKHE (POPMYINIBI M HA30BUTE KaXKI0€ M3 ITHX
coenunennii. Kakoe 3 HUX SIBISETCS CUIIBHBIM OCHOBAaHUEM?

13. TloxcuuTaiiTe, CKOJIBKO KHUCIBIX COJEH M CKOJIBKO CPEIHUX COJiel cpeiau
npuBeneHubix coeaunennii. AIPO,;, NaHCO3, CuO, K,S, NH3, NaCl, CaSQ,, LIHSO3,
KHS, H3PO4

14. Kak Ha3bIBacTCs peaKIUs B3aMMOJICHCTBHSI KUCIIOTHI 1 OCHOBAHUS?

15. Kakue KHCIOTBI MOTYT 0Opa3oBaTh KHCIYIO COJIb — COJIsiHAas, CEpHas,
dbocdopHas, mIaBuKOBasi, CEpOBOIOPOJIHASI, CEPHUCTAs?

16. Kak Ha3biBaeTcs coyib, 00pa3oBaBIIasCsS MpPU B3aUMOJECUCTBUU Aa30THOMU
KHUCIIOTHI U THIPOKCHIA KaJTusi?

17. Ilpu B3amMMOJEHCTBUM KaKOW KHCIOTHI M KAaKOIO OCHOBaHHS 00pa3oBajCs
TUAPOKApOOHAT HATPUS?

18. KakoBa cTerneHb OKUCIEHUS CepPhbl B MOJIEKYJIe THAPOCYIb(aTa Kamus?

19. Omnpenenure dhopmyny conu, eciu ona conepxut 33,33% narpus, 20,29%
azota u 46,37% kucnopona.

20. BemectBa, dopmynsl kotopeix CaO wu  NaHCO;, sBustoTcs
COOTBETCTBEHHO

1) OCHOBHBIM OKCHJIOM M KUCTIOTOM

2) am(pOTEpHBIM OKCHUJIOM U COJIBIO

3) OCHOBaHMEM M KUCIOTON

4) OCHOBHBIM OKCHJIOM U COJIbIO



21. OCHOBHBIM OKCHJIOM i OCHOBAaHUEM COOTBETCTBEHHO SIBIISTFOTCS

1) Al,O3 u HBr 2) CO u NaOH

3) MgO u Ca(OH), 4) CaO u NaBr

22. Kakue u3 cnenyromux Beriects: H,COs, CrOs, Al(OH)s, Cr,03, Na0O, SOs,
HCI, SO,, Ba(OH), — 6yayT B3auMoIciiCTBOBATh C THAPOKCHIOM KaJIHs?

23. Haunbonbliiee 4ncio aHnOHOB 00pa3zyeTrcs Mpu MOJHOM qucconuan 1 Mob

1) docdara xanus 2) xnopuna xenesa(lll)

3) cynbdara meau(Il) 4) HATpaTa HATPHUS

24. OpuH MOJb KAaTHOHOB U TPU MOJS AHUOHOB O0O0pa3yloTcs MpHU
AIEKTPOTUTHICCKON TUCCOIMAIIMU B pacTBOpe 1 Momb

1) Na3PO4 2) Al(N03)3 3) KzSOg 4) A|2(804)3

25. Kakoe KOIMYeCTBO HOHOB oOOpasyeTrcs Mpu Aucconumamuu 1 Mo
dbochopHOI KUCIIOTHI IO BTOPOM CTyneHu?

26. Kakoe W3 MpHBEIACHHBIX COCAMHEHUU oOpaszyeT OOJibllle BCETO MOHOB B
pactBope? AgCI, Al(OH)s, Cas(PO,),, NaCl, H,SiOs.

27. Kakoe 13 IpUBEICHHBIX COSMHEHUI He 00pa3yeT noHbl B pactBope? AlCls,
Mg(OH),, MgO, KCI, NaOH.

28. Haubosnbiiee 4ncio aHnOHOB 00pa3zyeTcs Mpu MOJHOM qucconuanu 1 Moss

1) bocdara kanus 2) xnopuna xeneza(Ill)

3) cynbdata meau(Il) 4) HuTpara HaTpUs

29. OmuH MOJh KAaTHOHOB W TPH MOJII aHHUOHOB OOpasyloTcs TIpH
AIEKTPOIUTHICCKON TUCCOIMAIIN B pacTBOpe 1 MoJb

1) Na3P04 2) Al(NOg)g 3) KzSOg 4) A|2(804)3

30. Paznuuuth pacTBOPHI COSTHOM M CEPHOM KHCIIOT MOXHO, €CJIH JOOaBHUTh K
HUM PacTBOP

1) nakmyca

2) Hutpata 6apus

3) denondrancuna

4) ruapokcuIa Kaaus

31. Jlns mpuroTOBICHHS pacTBOpa caxapa ucmnois3oBanu 20 T caxapa u 120 T
BOJBL. PaccunTaiiTe Maccy morydeHHOTO PacTBOpPa U MAacCOBYIO JIOJTIO BEIIECTBA B HEM.

32. Kakyro Maccy COJM M KaKyr MaccCy BOJbI HAJ0 B3STh IS IPUTOTOBIICHUS
pactBopa Maccoit 40 r ¢ maccoBoit mpomaeit Na;SO,40,12?

33. CKoJIbKO BElIeCTBA U BOJIbI (B rpaMMax) COACPAKUTCS B pacTBOpe Maccoit 250
T, B KOTOPOM MaccoBas J10J1s1 KapOoHarta kayius paBHa 8%?

34. B 6enzone oobemom 170 mi pactBopuiu cepy maccoi 1,8 r. [lmoTHOCTB
6enzona 0,88 r/mi. Onpenenure MacCoBYIO OO CEPhI B PaCTBOPE.

35. Ilpu ynmapuBaHumM pacTBopa cyibdara HaTPUS COJb BBIACIACTCS B BHUJIEC
kpuctaoruapara Na;SO4 - 10 H,O. Kakyro maccy KpucCTauIorua-pata MOXHO
MOJIy4uTh U3 pacTBopa oobemom 200 mit ¢ maccoBoit goneit Na;SO4 15%, ninoTHOCTD
kotoporo 1,14 r/mn?

36. Onpenenute Maccy pacTBopa ¢ MacCOBOM JoJiei xyopuaa Kaiabius 15%,
KOTOPYIO HEOOXOAMMO B3STh Ui MPUTOTOBIEHUS MyTeM paz0OasieHust Bogoil 300 r
pactBopa ¢ maccoBoii goseii CaCl, 3%.



3ausaTue Nel(-11

1. K xakoMy THIly peakUuu OTHOCHUTCS B3aMMOJCHCTBHE OKCHJA KAJIbLHS U
okcuaa yriepoaa (1V)?

2. Kakas peakuusi pOMCXOIUT IPU HArPEBAHUU THAPOKCHIA MEU?

3. K kakomy TuIy peaklMy OTHOCHTCS B3aMMOJEHCTBME HUTpara cepedpa u
XJIOpUIA KaJnas?

4. K xkakoMy THIly peakUud OTHOCUTCS B3aHMMOJEHCTBHE LMHKA C XJIOPHUJIOM
menn?

5. Bo3M0HO 11 B3auMOAeCcTBrE cepedpa ¢ XJIOPUIOM MarHus?

6. IIpoMcXOomWT W3MEHEHHE CTENIEHEW OKHUCJIEHUS DJJIEMEHTOB IIPH
B3auMOAeNCcTBUH (POCHOPHOI KUCIOTHI C TUAPOKCUIOM KaAJIbIHU?

7. Onpenenure, K KakOMy THILy OTHOCATCS PEaKUHUU C y4aCTHEM OKCHIOB
METaJIOB.

HMcxoanbie BeliecTBa Tun peakunun

A. CaO + H,O — Ca(OH); 1. paznokeHus

b. MgO + H,SO; — MgSO,4+ H,0 2. 3aMCIICHHS
3. oOMeHa

4. mpucoeTUHEHNUS

8. Kakoe ypaBHEHUE COOTBETCTBYET PEAKIIMU PAZIIOKECHUSA?

1) Ca(OH), + CO, = CaCOs + H,O

2) 2HCI + Ba(OH), = BaCl, +2H,0

3) 2Agl = 2Ag + |,

4) Na,S +Br, =2NaBr + S

9. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU 3AMELICHUS?

1) 2Al(OH); = Al,0O5 + 3H,0

2) 4Al + 30, = 2Al1,03

3) AICI; + KOH = Al(OH); + 3KCI

4) 2Al + 3CuSO,=3Cu + A|2(SO4)3

10. Kakast u3 npuBeICHHBIX PEAKIINH SBIIAETCS IK30TEPMUUECKOM ?

2NH; =N+ 3H,-Q N> + 3H, =2NH3; + Q
11. Ha ocHOBaHMM TEPMOXUMHYECKOTO YpaBHEHUs ropenus pochopa
4P(TB.) + 502(1.) = 2P20s(1B.) + 3010 x/Ix

paccuutaiite Maccy cropeiiero ¢ocdopa, e€ciau B pe3yibTaTe peakiuu
BBIJICTTUIIOCH:!

a) 75,25 xJIx;

0) 301 x/lx;

B) 45150 k[ TeniaoThl.

12. Ha ocHOBaHMM TEPMOXUMHYECKOTO YpaBHEHHUS Pa3JIOKEHHUs KapOoHaTa
KaJTBITHS

CaCOgs(tB.) = CaO(1B.) ++ COy(1.) -157 xJIx

PaccumTaiiTe, kakas Macca kapOoHaTa KaJblUsS TOJBEPINIaCh Pa3JIOKEHUIO,
€CJIH B XOJI€ peaKIu ObLIO0 3aTpaveHO:

a) 31,4 xJIx;

0) 78,5 xJIx;



B) 3140 k/[>x TemioTHI.

13. Tlpu cropanum HaBeckd HaTpusi Maccod 18,4 r B XxJyope B pe3yibTare
peakuuu BoLaeIMIIOCHh 328,88 k[ TeroTel. Ha OCHOBaHMM 3TUX JaHHBIX HATUIINATE
TEPMOXHMMHUYECKOE YPaBHEHHE CTOPAHMS HATPHUS B XJIOPE.

14. [laiiTe XapaKTEepUCTUKY PEAKI[UU TOPEHUS MOPOIIKA ATIOMUHUS. 3alUIIUTE
B TaOJIUIly BbIOpaHHBIC IUGPHI MOJT COOTBETCTBYIOIIMMHU OyKBaMHU.

XapaKkTepuCTUKA pEeaKINK Tun peaknun
A. no TerioBomy 3¢ heKty 1. sHgOTEpMUYECKAS
b. M0 N3MEHEHMIO CTENEeHEN OKUCIIEHNUS 2. BK30TepMHUYIECKas

3. 0e3 U3MEHEHHS
CTeleHEeN OKHUCIICHUS
4. OKACIIMTEIBHO-
BOCCTAHOBHUTEIbHAS

OrtBer: A b

15. 1) CocTtaBbTe MOJIEKYJISIPHOE YPaBHEHUE PEAKIIMH MOJTYYSHUSI THUIPOKCUIA
QTIOMUHUSA TPU B3aUMOJICMCTBUM PACTBOPOB XJIOpHJIa AITIOMUHUS W THUIPOKCHIA
Kkanus. [ [pu3HaKkoM poTEKaHus ITOW pEAKLUN ABISETCS:

A. 00pa3oBaHuE BOABI

b. BbIZIEeNeHHEe OeCBETHOTO ra3a

B. Beimanenue 6e10ro CTyIGHUCTOTO OCaIKa

I'. BeIITaiEHNE JKEIITOTO OCaJKa

2) K kakoMy THITy OTHOCHUTCS 3Ta peakuus ?

A.3amemenust  b. obmena B. coenunenuss  I'. pasnoxeHus

16. OxapakrepusyiTe peakiuio pactBopeHus okcuaa gocdopa (V) B ropsueit
BOJIC. 3anuIInTe B TAOIUILy BIOpaHHBIC IU(PHI TOJT COOTBETCTBYIOMUMH OyKBaMHu.

XapakTepuCcTrKa peakuuu Tun peakunun

A. o tuny 1. 3amenienus

b. 10 U3MEHEHUIO CTENEHEN OKUCIICHUS 2. COeIMHEHUSA
3. oOMeHa

4. pa3noxeHus

5. OKMCIIUTEIBHO-
BOCCTAaHOBHUTECIbHAS
6. 6e3 N3MEHCHUS
CTEIICHEH OKUCICHUS

OrtBer: A b

17. K peakuusiM oOMeHa OTHOCUTCS B3aUMOJICUCTBUE MEXKTY

1) Maruviem u COJISTHOM KUCIIOTOM

2) okcuaom dochopa(V) u Bogoit

3) IMHKOM W HUTPATOM cepedpa

4) oxcunom meau(Il) u cepHoit kuciaoTon

18. Bo3morkHa 11 peakiusi oOMeHa Mexy gochaTroM Kalblus U KapOOHATOM
HaTpus?



19. Bo3mokHa 11 peakmusi oOMeHa MEXAY XJOPHIOM HATPUS W HUTPATOM
KaJIHs?

20. Bo3MoxHa 71 peakiysi oOMeHa MEXIy CEpHOM KHUCIOTOM U XJIOpUIOM
Oapus?

21. CocTtaBbTe YpaBHEHUS PEAKIIUN MEKIY

a) okcugom yriaepoaa (1V) u pactBopom ruapokcuaa 6apus;

0) pacTBOpaMH CUJIMKATa HATPHUS U XJIOPOBOJOPOJTHON KUCIIOTHI;

B) THIPOKCUIOM LIMHKA U COJITHOM KHCIIOTOW;

T') OKCUJIOM KaJIbIIUSI U XJIOPOBOJAOPOJAHOUN KHUCTIOTOM;

1) pacTBOpamMu HopIa Kamst v murpata ceunia (11);

€) pacTBOpaMu HUTpaTa Oapusi U CEPHOU KUCITOTOM.

JInst KaKI0M peakiuy 3aluIInTe TOJIHOE U COKPAILIEHHOE HOHHbBIC YPaBHEHHUS.

22. 1) Bribepute mnpaBuUiIbHBIE MPOIYKTHl B3aMMOJCHCTBUS PACTBOPOB
Na,CO;z; u HCI:

A. NaHCO;3 u NaCl b. NaCl u H,COs

B. NaCl, H,O uCO I'. NaCl, H,O uCO;

2) Yka3zaHHOMY B3aUMOJICHCTBUIO OTBEUAET KPATKOE HOHHOE YpaBHEHHUE.

A. Na,COz=2Na" + CO32_

b. CO32_+ 2H" =H,0+ CO»,

B. C032_+ 2H" = H,CO3

I'. 2Na* + 2CI~ = NaCl

23. 1) Beibepute mnpaBUiibHBIE TPOIYKTHI B3aUMOJEHCTBUS PaCTBOPOB
Na28i03 u HCI:

A. NaHSiO3 u NaCl B. NaCl u H,SiO3

B. NaCl u NaHSIOs I'. NaCl, H,0 u SiO;

2) Yka3zaHHOMY B3aMMOJEHCTBHIO OTBEYAET KPATKOE HOHHOE YPABHEHUE.

A. Na,SiOz+ 2H" = 2Na* + H,SiO;3

B. SiOg% + H* = HSiO5~

B. C032_+ 2 H" = H,CO3

I'. 2Na* + 2CI~ = NaCl

24. TlpakTuyeckn HEOOPATHUMO MPOTEKAET PEAKIMS MOHHOTO OOMEHa MEXTY
pacTBOopaMu

1) xnopuna Hatpus u autpara meau (1)

2) cepHOM KUCIIOTHI M HUTpaTa oapus

3) cynbdarta Kanus ¥ TUAPOKCUIA HATPUS

4) autpata kanus u cyiabdara sxenesa(Ill)

25. Peakiiust MFOHHOTO 0OMEHA MPOTEKAET IO KOHITA MEXKTY

1) FE(OH)g u H,SO,4 2)BaC03 1 Na,SO,

3) ZnSO, u KCI 4) LiOH u BaCl;

26. Kakue nBa BemecTBa BCTYNHWJIM B pPEaklUi0, €CIM B pe3yibTaTe
oOpa3oBaluCch Cclieylole BelecTBa (yka3aHbl BCe MNPOAYKTHI peakiuu 0e3

K03 (ppuULIEeHTOR):
1) BaCO; + H,O 2) BaCO;3; + NaCl



27. Kparkomy nonHoMy ypasHenuio Ba?* + SO42~ — BaSO, cooTBeTcTBYET
B3aMMOJICHCTBHE:

A. BaO + H,SO, —» b. BaCl, + SO; —»

B. B&(NO3)2 + Na,SO, — I'.Ba+ H,SO, —»

28. B pacTBOpe KaKoro COeIMHEHUS JIAKMYC UMEET (PHOJICTOBYIO OKPACKY:

1) HCI 2) NazPO, 3) KCI 4) NaOH

29. B pacTBOpe Kakoro COeIMHEHUS JIAKMYC UMEET CHHIOIO OKPacKYy:

1) Ba(OH); 2) K;SO4 3) NaS 4) LiOH

30. Bognble pacTBOpHI KakUX BEIIECTB OYIYyT BHI3bIBATh U3MEHEHHE OKPACKU
MHANKATOpA: XJIOPHU HATpus, HUTpAT Oapus, HUTPUT Kalus, IIUAHU] HATPUS, UOAH]T
HATpHsl, CUIIMKAT HATpus, cynb(aT HaTpus, (pocdar kamus, THAPOKCH]I CTPOHIMS,
Cynb(UI HATPHS, CEPHAs KUCIIOTA, XJIOPHT aMMOHUs, Xopu xkenesa (111)?

31. Paznuuuth pacTBOPHI COISIHOM U CEPHOM KUCIOT MOXKHO, €CJIU T0OaBUTh K
HUM pacTBOp

1) nakmyca 2) Hutpata Oapus

3) dbenondranenna 4) ruapoKcHuIa Kaius

SausaTue Nol2-13

1. Vkaxure coeauHEHHs, B KOTOPBIX cepa MOXET MPOSBITh Kak
OKHUCIIMTENbHBIE, TaK U BoccTaHoBUTEIbHEIE cBolicTBa. NaHSO3, SO,, H,S, H,SOy, S,
MgSO3, S0O3, Nay,S;03

2. VYKaXHTe COEAUHEHMs, B KOTOPBIX a30T MOXKET IIPOSIBISATH TOJBKO
BoccranoBurenbHbIe cBOMcTBA. NaNOs, KNO,, N,, NH3, NasN

3. Kakue m3 nepeunciiennsix BemectB Cly, NagS, Kl, KBr, KMnO,4, NaNO,,
PbO,, Na,;S0s;, K;Cr,07 moryt BeicTynath B OBP TOJIbKO B KauecTBE OKHUCIUTEIIS,
KaKHie — TOJBKO B KAYECTBE BOCCTAHOBUTEINS, KAKHE MOTYT OBITh U OKHUCIUTEIIEM, H
BOCCTAHOBHUTEIEM?

4. Kaxkoii mporecc oTpaxaeT cieayromas cxema: P+ 2¢ = p*3?

5. Kakasgs U3 TNPEaoOXKEHHBIX PpEaKIUW  SBISIETCS  OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON PEAKLINEN:

a) pa3I0KeHHE KapOoHaTa KaJIbIIHS;

0) cropaHue MarHus B KUCIIOPO/IE;

B) HEWTpanu3anus CEpHON KUCIOTHI?

6. DJIEeMEHT a30T SBJISIETCS OKUCIUTEIEM B PEaKIINU

1) 2NO + O, = 2NO; 2) NH; + HCIl = NH,CI

3) NO; + 4H, = N, + 4H,0 4) N,Os + 2NaOH = 2NaNO; + H,0

7. Jlana cxeMa OKHCIUTEIBbHO-BOCCTAHOBUTEIBHON PEAKIIUU:

S + HNO3 = H,SO4 + NO, + H,0O

1) Onpenenure, Kakoi JIEMEHT B 3TOW PEAKIIMU BBICTYIIA€T BOCCTAHOBUTEIIEM,

a KAKOM - OKHCIIMTEJIEM.

Oynkuus B OBP CuMBoOII DIeMeHTa
A. OKUCIIUTEID 1.S
b. BoccTanoBurenn 2. H

3.0



4. N

OTBeT: A b

2) yCTaHOBI/ITe, CKOJIBKO JJICKTPOHOB IIPUHUMACT OKHUCIHUTCIb W CKOJIBKO
QJICKTPOHOB OTAACT BOCCTAHOBUTCIIb.

Oynkuus B8 OBP Konn4ecTBo nepeHOCUMBIX 3JIEKTPOHOB
A. OKHCTIUTENb IPUHUMAET 1. le”
b. BoccTtanoBUTENb OTIAET 2.2e
3. 3e”
4. 4e”
5.5e”
6. 6e”
Otser: A b

3) YpaBHsiiTe OKHCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIUIO, YUUTHIBASI, UTO
BCE KOX(PQPUIMEHTHl — HAMMEHBIIME YUCTA. YKaXuUTe KOAI(DPUIMEHT, CTOAIUN B
ypaBHeHUH peakiuu nepen HyO.

8. Mcnonp3yss MeToll 3JEKTpPOHHOTO OanaHca, paccTaBbTe KOI(PPUIMEHTHI B
YpaBHEHUSX CIICTYIOIINX PEAKIIHIA:

1) C&(NOz)z + (NH4)2804 — N, + CaSO,+ H>,O

2) H,S + HCIO; — HC1 + S + H,0

3) MnQO, + HBr = MnCl, + Br, + H,0O

4) SO, + Br, + 2H,0 = H,SO,4 + 2HBr

5) S+ 0, +H,0=H,SO,

6) KCIO; + P = P,O5 + KCI

7) H,S + HNO3;= NO, + S + H,0O

8) H,S + FeCl; = FeCl, + HCI + S

9) Hg + H,SO,= SO, + HgSO4 + H,0

10) FeO + HNO3z;= NO + Fe(N03)3 + H,0

11) MnO,; + HNO3z= O, + Mn(N03)2 + H,0O

12) MI’](NO3)2 + PbO,= MnO, + Pb(NOg)z

13) Mn + HNO3; = NO, + Mn(N03)2 + H,O

14) CrCl; + O, + HCI = CrCl; + H,0O

15) KMnO,4 + H,SO4 + NaNO, = MnSO,4 + NaNO; + K»,SO4 + H,O

16) KMnQO4 + H,0O + Na,SO3; = MnO, + K»,SO,4+ Na,SO4 + H,O

17) KoMnOy4 + HySO4 + FESO, = MNnSOy4 + Fez(SO4)3 + K,SO,+ H,0

18) K,Cr,0O; + H,SO4 + Na,SO5; = K,SO4 + Crz(SO4)3 + Na,SO4 + H,O

9. B nmpoMmbIlIsIeHHOCTH KapOu1 KalabIvs MOJYyYaroT MO0 CXeMe

CaO + C — CaC,+ CO.

Bbruucnmre, cKombKO TOTpeOyeTcss OKCHaa KabIWs Ui TIOMy4YeHWs Kapoumia
kanpimsi Maccor 3,2 1. Kakoii o0wem oxcuaa yraepoaa(ll), m3mepenuwii mpu
HOPMAJIBHBIX YCIIOBUSIX, BBIJEUTHCS TIPHU STOM?

10. Kakas macca ammmuaka motpeOyercs s moiydeHust okcuaa azorta (1)
Maccou 13 T, yauTeiBas, 4TO NOTEPU B IPOU3BOACTBE COCTABISIOT 7%?



11. Kakoii 00beM BO31yxa HEOOX0IUMO B3SITh JIJIsl OKACIECHUS okcuaa cepsl (1V)
oobeMoM 20 11 (H.y.)? O6bemMHas 10J1s1 KHUCIopoja B Bo3ayxe coctanisieT 20,95 %.

12. Kakoit o0beMm cepoBojopoaa (H.y.) oOpasyercss IMpH B3aUMOJICUCTBUU
cynbduna xenesza (1) maccoit 17,6 T ¢ pacTBopoM cossiHOM KuciaoThl Mmaccoit 130 T C
maccosoil gonei HCI 20 %?

13. Kakas macca cynabdara meau (l1) oOpasyercst mpu B3auMOACHCTBUU MEIU
Maccoit 19,2 r. ¢ KOHIIEHTPUPOBAHHOW CEpPHOM KHUCI0TOU Maccoi 60 1?

14. Kakoit 00beM XJ10pa (Ipy HOPMAJIBbHBIX YCIOBUSIX ) IPOPEATUPYET C HATPUEM
Maccoit 17,25 r? Onpenenute Maccy XJIopuaa HaTpusi, 00pa3yroIerocs Ipu 3TOM.

15. Ilpouszonuia peakuuss Mexay 4,9 T CepHOM KUCIOTHI U 4 T THAPOKCHIA
HaTpusi. ObpaszoBasiocs 7,1 T conu. Paccunraiite Maccy oOpa3oBaBLIEHCS BOJBI.

16. Onpenenute Maccy CEpHOM KUCIOTHI C MAacCOBOM noJei 8%, He0OX0UMYIO
utst HeTpanu3anun S0 T THIpOKCHAa Kadus ¢ MaccoBoi poieit 12%.

17. Ilpu B3auMOAEHCTBUU pacTBOpa cylibdara HaTpus Maccoil 14 r ¢
U30BITKOM pacTBOpPA XJI0opHaa Oapus BBIIEIUIICA ocafok Maccou 5,84 r. Onpenenure
MacCOBYIO JIOJIIO CyJib(aTa HATPUs B HICXOJHOM PacTBOPE.

18. K BogHOMy pacTtBOpy, coaepxariemy xjopua xpoma (l1l) maccoii 3,17 r,
IPWIWIU PacTBOp, cojaepxanuii cynbhun kanus, maccor 3,85 r. Kakoe BemiecTBo
BBINAJAET B 0caok? Onpenennre Maccy 0cajka.

19. Kakast macca cynbhara aMMOHUsI 00Opa3yeTcst Py B3aUMOJCUCTBUM CEPHOM
KHUCJIOTBI Maccor 9 kr ¢ ammmakoM Mmaccoil 20 kr? Kakoe BemecTBO OCTaHETCS B
n30bITKe? Onpenenure Maccy U30bITKA.

20. K 400 r pacrBopa rugpokcuaa kanus ¢ maccoor poserr KOH 18%
nob6asuau 100 r pactBopa, coxepxkamiero 0,5 mosb TOro »e BemiecTBa. Kakoma
KOHEYHasi MaccoBas J10Ji1 paCTBOPEHHOIO BelllecTBa?

21. K OKHCIHUTETHbHO-BOCCTAHOBHUTEIBHBIM PEAKIMSAM OTHOCSTCS PEaKIuH,
ypaBHEHUS KOTOPBIX:

3) SO3 + HyO = HsSO4

4) MgO + CO2 = MgCO3

5)SiO2 + 2Mg = 2MgO + Si
3anuimmTe HoMepa BRIOPaHHBIX PEAKIIUI B TTOPSIIKE BO3pacCTaHUSI.

22. B xakuX peakimsX OKHUCIUTEIEM W BOCCTAHOBUTEIEM CITY)KUT OIWH M TOT

JKe dieMeHT?
1) Bro + 2HI — I, + HBr

2) SOz + HaO2 = HSO04

3) ZHQS + SOQ — 35S + 2H20

4) S5KI + KIO3 + 2H5S0O,4 — 2K2S0O,4 + 3I; + 3H20
5) 2NOs + HyO — HNO3 + HNO,

3anuimTe HoMepa BEIOpaHHBIX PEaKLUii B OPSIKE BO3PACTAHUA.

23. B xakux peakuusx HUTpaAT cepedpa sSBISETCS OKUCIUTENEeM?
1) AgN03 + K —
2) AgNO3+ KOH —



3) AgNO3 + Cu —
4) AgNO;3 + KsS —
5) AgNOj3+ K2SO3 + KOH —
3anumTe HOMepa BEIOPAHHBIX PEAKIM B TOPSIIKE BO3PACTAHHMS.

3ausTue Nel5-16

1. Kakue npocTbie BelllecTBa COCTABIIAIOT OCHOBY BO3TyXa?

2. PaccunraiiTe CpeqHIOI MOJIIPHYIO MacCy BO3AyXa, UMEIOLIETO CIEAYIOMINI
00BeMuBbIN cocTa: 21 % Oy, 78 % N», 0,5 % Aru 0,5 % COa.

3. Hanumure snexTponHble KoHurypanuu vactuiy H, H*, H™.

4. CoctaBbre (opmynsl rtugpuaoB saemeHtoB |-V rpynn 2 mnepuona
[Tepunoanueckoit cucremsl .M. Menneneesa.

5. Kakas macca rusipuia Kajiblisi HeoOXoauma iist mosrydenus 560 1 Bogoposaa
(H.y.) B peakiuu ¢ BoJ10i?

6. B oOpasne Hekoroporo coequHenus maccoit 200 r copepkutcs 5 T BOI0po/a,
octaibHOe — Kanuit. KakoBa hopMyiia 3Toro coeiuHeHus?

7. PaccunTaiite, CKOJIBKO TEIJIOTHI BBIACTUThLCA Npu noaxkuranuu 100,8 1 (H.y.)
CMECH BOJOpOAa M KHCIOPOJA, €CIM TEPMOXMMHUYECKOE YpaBHEHHE mpolecca
00pa3oBaHuUs BOJIbI UMEET BUJL:

2Hj(r.) + Oo(r.) = 2H,0(k.) + 571,6 kJIx.

8. PaccumTaiiTe, Kakoe KOJIMYECTBO BOAOPOJa oTpedyercs /il cuHTe3a 3,4 T
aMMHaKa.

9. HMcnonp3ys MeTOH 3JIEKTPOHHOTO OajaHca, paccTaBbTe KO3(P(UIHMEHTHI B
YPAaBHEHHUSIX CIIEIYIOIINUX PEaKIIHil:

1) CuO+H,=Cu+H)0

2) CaH, + H,0O = Ca(OH)z + H,

3) CO+H0=CO,+H;

10. Kakoil W3 yKa3aHHBIX METAUIOB BBITECHSET BOJIOPOA W3 pacTBOpa
COJISTHOM KHUCJIOTHI?

1) pTyThH 2) menb 3) xenes3o 4) cepebpo

11. CocTaBbTe ypaBHEHHS PEaKIMid B3AUMOJCUCTBUS :

1) pazbaBieHHOM CEpHOI KUCIOTHI C MAaTHUEM,;

2) COJISTHOM KUCJIOTBI C IIMHKOM,;

3) pacTBOpa rUAPOKCH A KAJIUS C aJTFOMUHUEM;

4) HaTpus C BOAOM.

12. CocTtaBbTe MONHBIC AIEKTPOHHBIE KOH(MUTYpaluu aToMoB (TOpa U XJIopa,
BaJICHTHBIC JICKTPOHHBIC KOH(PHUTypalu aToMOB OpoMa U ofa.

11. Kak u3mensitores B paay F— Cl— Br—|

a) panyc aToMa;

0) 2IEKTPOOTPUIIATEITLHOCTD;

B) HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BEUIECTB?

13. Kakoil U3 raJIoreHOB OTJIMYAETCA 0 CBOMM CBOMCTBAM OT JIPYTUX?

14. Ucnonb3yst METO AJEKTPOHHOIO OajaHca, paccTaBbTe KOID(UITMEHTHI B
YPaBHEHUSIX CIIETYIONINX PEAKIIUA:



1) F; + H,O = HF + O,

2) Cl; + H,O = HCIO + HCI

3) Cl; + NaOH (t) = NaClO3 + NaCl + H,O

4) I, + B&(OH)Z = Bal, + Ba(I03)2 + H,0

15. Kak u3MeHsieTcsl XMMHUYECKasi aKTHBHOCTB IMPOCTHIX BeIllecTB B psaxy F2 — Cl,
— Bry — 1,? Moxer nu XJIOp BBITECHUTH KO, OpoM U (TOp M3 HUX COSTUHCHM?
CocraBbTe ypaBHEHHUSI BO3MOXKHBIX PEAKIIUM.

16. BpoMm BBITECHSIET IPYTOil rajJoreH u3 pacTBOpa

1) xnopuna Hatpus 2) noauaa Kaiaus

3) dropuna HaTpus 4) pTopoBomopoaa

17. B kakoM arperaTHOM COCTOSIHUM HaXOMSTCSl TajJOreHbl B OOBIYHBIX
YCHOBUSX?

18. Kaxoii o6vem xyopa (H.y.) mpopearupyeT C KajlbllieM Maccoil 3 T, eciu
MaccoBas 40Jis npumeceit B Hem 20%?

19. Kak uaMeHseTCs XUMUYeCKasi akTHBHOCTh TaJIOTeHU1-HOHOB B psiay F~— Cl™
— Brr — I"? Hanumwure ypaBHEHUs peakiuil, NPOUCXOASIIUX TpPU JICUCTBUU
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI HAa TBEPbIC TATIOTCHUIBI KAIHs. YUYTUTE, YTO
B3aumojericteue HoSO4 ¢ dTopuioMm M XJIOpUI0M HIIET IPU HArpeBaHUU; TIPU I3TOM
oOpa3yeTcsi KucCliag COJb M BBIIETSIOTCS COOTBETCTBEHHO (DTOPOBOJOPOA U
xsiopoBogopo. [Ipu Bzaumoneiictun HaSO4 ¢ GpoMuioM U H0IUI0M BBIIETSIOTCS
COOTBETCTBEHHO CEPHHUCTHIN ra3 U CEPOBOOPO/I.

18. CocraBbre ypaBHeHHs djaekTponuTrycckoit auccormanun: HCIl, KCIOs,
HCIO,, AlCI;. Ykaxute cpenn nepeyrcIIeHHbIX BEIICCTB CHIbHBIE KHCIOTHI. JlaiiTe
Ha3BaHUE BCEM COCTMHCHHSM.

19. Kak usmenstorces kuciaotHeie cBoiicta B psay 1) HCIO — HCIO, — HCIO; —
HCIO..

20. Kaxp1ii 4eoBeK XOTh pa3 B KU3HH UCIIOJIB30BaAJI CTUPTOBBIN pacTBOP Hoaa
U1 Hapy>KHOW 00pabOTKM MH(MEKIMOHHO-BOCTIAIMTEIIBHBIX MOPAKEHUN KOXKHU
(mammpumMmep, mipu TpaBMax u panax). 100 r Takoro pactBopa coaepkut 5 r oaa lp, 2 r
noauaa kKamus M 89 T YHMCTOro ATWUJIOBOro crnuprta. PaccumraiiTe Maccy BOIBI H
MacCOBYIO JIOJIIO 0/1a B YKa3aHHOM PacTBOPE.

21. bpom SBISIETCS BOCCTAHOBHUTENIEM U CHJIBHEE BCETO MEHSET CBOIO CTECTICHBb
OKHUCJICHUS B PEAKITUU:

1) 6NaClO + Br, = 2NaBrO; + Cl, + 4NaCl

2) NaBrO; + F, + 2NaOH = NaBrO,4 + 2NaF + H,0

3) 2KBrOs; + 2S = K,SO4 + Br, + SO,

4) 2HBr + H,SO,4 = Br, + SO, + 2H,0

22. Maccogas n0is ¢propa B anmatute Cas(PO4)3F paBHa

1) 3,8 % 2)185% 3)52% 4)39,7%

23. B psany xumunueckux snementoB Br — Cl — F

1) onMHAKOBOE YMCIIO JEKTPOHHBIX CIIOEB

2) TOJIBKO XJIOp 00pa3yeT COeIMHEHUSI B CTENIEHU OKUCICHUS +7

3) Bce 351eMeHThI 00pa3yroT MPOCTHIE BEIIeCTBA-HEMETAIIIBI

4) HanOONBIINN pauyC UMEET aTOM Opoma

5) yBeNMUYUBAETCS YUCIIO MPOTOHOB B S/IpaX aTOMOB



24. Onpenenure, aTOM KaKOro 3JIEMEHTa UMEET OJIMH BaJE€HTHBIN 3JIEKTPOH?

1) Al 2) F 3) He 4)H

25. Peakniust B3aMMOACHCTBHS ATFOMUHUS C Pa30aBJICHHOM COJITHOW KMCIOTOM
SBJISIETCS] pEeaKIUeH:

1) HelTpanu3aluu, NpoOTEKaoIIeH 0e3 U3MEHEHHUs CTENIEHENH OKUCICHUS

2) oOMeHa M COMTPOBOKIAET BbIICIICHUEM ITy3bIPbKOB Ta3a

3) 3aMeleHust, OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM

4) pa3noxKeHus, IPOTEKAIOMIEH C U3BMEHEHUEM CTEIEHENH OKUCIICHUS

26. HeoOpaTumoe mpoTeKaHrue peakiini HOHHOTO 0OOMEHa MEXIy PaCTBOPAMH
noauaa Hatpus U HUTparta cBuHIA(ll) 00ycmoBiIeHO B3aUMOACHCTBHEM HOHOB

1) Na* 1 NOs~ 2) Pb?* u I 3)Pb** uNO;~ 4)Na'm -

27. Boibepute 1Ba BHICKA3bIBaHUS, B KOTOPBIX TOBOPUTHCS O BOJIOPO/IE,
KaK O IPOCTOM BEIIECTBE
1) Cosnie 6oiee YeM HAMOJIOBUHY COCTOUT M3 BOJOPOIa
2) Hcmonb3yeTcs B IPOM3BOJICTBE aMMHUAKA M COJITHOM KHCIIOTBI
3) Pacmo3Haror 1o rryxomy XJIONKY, pa3aaroieMycs IpH MOTHSCEHUN
TOpSIEN CIUYKH K
COCYJly C YUCTHIM BOAOPOIOM
4) 1o 3aBeplICHHS BHEIIHETO YHEPTETHUECKOTO YPOBHS HE XBaTacT
OJIHOT'O AJIEKTPOHA
5) B Ilepuoaudeckoii cucteme 3anumaet asa mecta — B | u VI rpymmax

28. Vcnonbe3yst MeTO/ 3JEKTPOHHOTO OajlaHca, paccTaBbTe KOI(PPUIIMEHTHI B

YPaBHEHHH PEAKIIUU, CXEMA KOTOPOI
AsS,03 + |, + H,O = H3AsO,4 + HI

Onpenenure OKUCIUTENb U BOCCTAHOBUTEb.

29. Yepes mopruto 10 %-HOTrOo pacTBOpa HMOAMAA HATPUS MPOMYCTUIIU XJIOP
oobremMoMm 448 wmi(H.y.). Paccuuraiite Maccy M3pacxoJI0BaHHON MOPIMK pacTBOpa
MoAuNa HATPHSL.

30. [lan pacTBOp COJITHON KHCIIOTHI, @ TakKe HAOOp CICMYIONNX PEaKTHBOB:
MeJlb, OKCHJI MarHus; pacTBOpPHl HOJWIA HATpusl; TUIPOKapOOHATa HATPUS W
nepokcusia Bogopoda. Mcmosb3ysi TOJIBKO PEaKTUBBI W3 MPUBEAEHHOTO TEPEUHS,
3aMUIIUTE MOJICKYJISIPHBIE YpPaBHEHHUS JBYX PEaKIMM, KOTOpPbhIE XapaKTEPU3YIOT
XUMUYECKHE CBOMCTBA COJISTHOM KHUCIOTHI, U YKOKUTE MIPU3HAKU UX TTPOTCKAHMUS.

31. Wcnonws3ys TOJBKO PEAKTUBBI W3 MPUBEAEHHOTO TIEPEYHS, 3aIlUIIUTE
MOJIEKYJISIDHBIE YPAaBHEHHUSI JBYX PEAKIUW, KOTOPBIE XapaKTEPU3YIOT XUMUUYECKHUE
CBOMCTBA XJIOPUAA ATIOMUHMS, U YKAXKUTE MIPU3HAKHA X TPOTEKAHUSI.

Jlan pacTBOp XJIOpHa QJTIOMUHUSA, a TakKe HAOOp CIEAYIOIMHUX PEaKTHBOB:
BOJHBIC PACTBOPHI HUTpaTa Oapusi, TUAPOKCHUIA HATPUsI, HUTpaTa cepedpa, cyibdara
MarHusi 1 METaJUTMYECKUM [IUHK.

32. Vcnons3ys TOMBKO PEAKTUBBI W3 TMPUBEAEHHOTO TIEPEUHS, 3aIUIINTE
MOJIEKYJISIDHBIE YpaBHEHHUSI JBYX PEaKIUW, KOTOPBIE XAPAKTEPUZYIOT XHUMHUYECKHUE
CBOMCTBa OpoMua 6apus, U YKaKUTE MPU3HAKUA UX TPOTEKAHMUS.

Jan pactBop Opomuaa Oapusi, a Takke HaOOP CIEAYIOLIUX PEAKTUBOB: BOJAHBIC
pPacTBOPBI XJIOpUJA Kallusl, HUTpAaTa MarHus, HUTpaTa cepedpa, cyinbdaTa HaTpUs U
COJISHOM KHUCJIOTHI.



33. Hcmonw3yss TONBKO PEAKTUBBI W3 TPUBEIEHHOTO TEPEUHS, 3aIUIIUTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX pEaKIMil, KOTOPhIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA XJIOPH/Ia KAJIbLIMSI, U YKAKUTE TPU3HAKN UX TPOTEKAHUSI.

A) Jlan pacTBOp XJIOpHAA KaJblMs, a TaKKe HA0Op CIENYIOUUX PEaKTHBOB:
BOJIHBIE PAaCTBOPHI KapOoHaTa Kallis, HUTpaTa MarHus, HUTpaTa cepedpa, TupoKCcHIa
Oapus U METAJUTMUECKUH ITUHK.

b) Jan pactBop XxJiopuja KaJlbliMsl, a Takke HaOOp CIEIyIOUIUX pPEaKTHBOB:
okcup xene3a(lll), a3oTHas kucnoTa, pacTBOPHI THAPOKCH/IA KaJlHsl, KapOOHATa HATPUs
U HUTpata cepedpa.

34. Vcnonws3ysh TOJMBKO PEAKTUBBI W3 TPUBEAEHHOTO TICPEUHS, 3aIUIINTE
MOJICKYJIIPHBIC YPaBHECHHsI JIBYX PEAKIMH, KOTOPHIE XapaKTEPU3YIOT XHMHUYCCKUE
CBOMCTBa OpOMHU/Ia MarHUs, ¥ YKOKUTE MMPU3HAKU X MMPOTCKAHUS.

Jlau pacTBOp OpOMHIa MarHUS, a TAK)Ke HAOOP CIEAYIOIMNX PEaKTHBOB: BOTHBIE
pPacTBOpPHI HUTpATa HATPUS, HUTpaTa cepedpa, THAPOKCHUIA KAIHs, XJIOpHUIa HATPUS U
OpoMua HaTpUS.

35. HMcnonw3ysi TOMBKO pPEAKTUBBI W3 MPUBEIEHHOTO TMEPEYHs, 3aMUIINTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX PpEaKIMil, KOTOPBhIE XapaKTEePU3YIOT XUMHUYECKHE
cBoiicTBa xsopuaa xkenesa(lll), u ykaxkure npusHaku UX MPOTEKaAHUS.

Han pactBop xjopuzaa xene3a(lll), a Takke Habop clIeayONIMX PEAKTHUBOB:
okcua menu(Il), cepHast kucnora, pacTBOPHI TUAPOKCUAA Kausl, Cylib(aTa HATpUS U
HUTpata cepedpa.

36. B mIkonpHOM XMMHYECKOW JTa00OpaTOPUM XPAHHUTCS CKISHKA C PacTBOPOM
HEKOTOPOM KHCIOTBL. Ty KHCIOTY OCTOPOXKHO HEHTpaIn30BaIA PacTBOPOM
ruapokcua Hatpus. [lodyyeHHbI pacTBOp 00pa3oBai ¢ HUTPATOM cepedpa >KENTHIM
0CaJIOK. 3amuIINTe XUMUYECKYI0 (HOpMyTy W Ha3BaHHWE KHCIOThL. COCTaBbTE JBa
YpaBHEHUS PEaKIHi, KOTOPBIC OBLIIM IPOBEICHBI B MPOIECCE PACTIO3HABAHUS KUCIIOTHI.

37. Cmech MEHBIX U MarHUEBBIX OMMIJIOK Maccoi 1,5 r 06padoTaiu U30BITKOM
COJISHOM KHUCJOTHI. B pesynbTaTe peakuuu BbIIETWICS BoAopon oosemom 0,56 .
(1.y.). Beruncnoure maccoByro noito meau B cmecu.  OtBet: 60 %

38. B 73 r constHOM KUCIIOTHI C MAaCCOBOM J10JIeH 5% moMecTuii n30bITOK IIMHKA.
Beraucnure 006EM BBIIEIUBIIIETOCS Ta3a (H. y.).

39. Ilpu pactBopernu 10 T TEXHHYECKOrO ITMHKA B M30BITKE pa30aBICHHOU
COJISTHOM KHMCJIOTHI BhIAEIWIOCH 3,1 11 (H. y.) Bomopoaa. Onpeaenute MacCoBYIO 0O
npuMecei B 3TOM o0pasiie [UHKA.

40. B u30bITKE CONSTHOM KUCIOTHI pacTBopuiu 1,506 r pyasl, conepxarnieit 77%
kapOonara >xenesa(ll). Onpenenure 0o0BEM YIIEKUCIOTO Ta3a, BBIICIUBIIETOCS MPU
ATOM.

41. PaccuunraiiTe Maccy ocazika, KOTopblii Beinaaet npu cauBanuud 500 r 2%-
HOT'O pacTBOpa MOJUIA KajJus C U30BITKOM pacTBOpa HUTPATa CBUHIIA.

3ausTue Nol7-18

1. Ilepeuncnure 3nMeMEHTHI, BXOASUIME B moarpynmy kuciopona. CocraBbTe
MOJIHBIE D3JIEKTPOHHBIE KOH(UrypallMu aTOMOB KHCIOpoAa M cepbl. CKOJIBKO
HECIIAPEHHBIX JJIEKTPOHOB COJEpKAT aToOMbl 3TUX 3iemeHToB? Ilepeuncnure
BO3MOJXKHBIE CTeTeHn okuciienus O u S, mpuBeAnTe MPUMEPhl COETUHEHUH.



2. JlaliTe XapakTepUCTHKy pEaKIHH TOPEHUS TMOPOIIKa aJOMUHUSL.

XapakTepucTuKa peakinu Tun peakiuu
A. 1o teroBomy 3 PexTy 1. sHgOTEpMUYECKAS
b. Mo u3MeHeHuto cTeneHeil OKUCICHHUs 2. 3K30TepMHUECcKas

3. 0e3 U3MEHEHUS
CTENEHEN OKUCIIEHUS
4. OKUCIIUTEILHO-

BOCCTAaHOBUTEIIbHAS

3. Kucnopos BcTymaer B peakiuio C:

1) FeCls 2) SO, 3) CO, 4) NaOH
4. Kucnopo1 HEemoCpeACTBEHHO HE B3aMMOICHCTBYET

1) xnmopom 2) dbochopom 3) cepoit 4) xxene3om

5. U xucnopon, u BOAOPO pearnupyroT ¢

1) aMmmMuakom 2) aproHoM 3) CEpHOM KHCIOTOM 4) HatpueM
6. C KUCIOPOJIOM MOXKET pearupoBath

1) menp 2) okcup yraepona (1V)

3) TUAPOKCU HATPUS 4) cepHasi KUCIIOTa

7. Vcnonb3ys MeTO/a 3JIEKTPOHHOTO OanaHca, paccTaBbTe KOA(P(GUIIMEHTHI B
YpaBHEHUSX CIICTYIOIINX PEAKIIUA:

1) KMnO,4 + H,SO4 + H,O, = MNSO4 + K,SO4 + HO

2) Kl + H,SO,4 + H,O, = |, + K,SO,4 + H,O

8. PacTBOp mepekucu BOIOpOAa MPUMEHSIOT B KayeCTBE AHTHCETITHYECCKOTO
cpeactBa. Ilpm kontakte HO, ¢ MNOBpEXACHHBIMH CIM3UCTBIMA WA KOXKEH
BBICBOOOKIAETCSl AKTUBHBIN KUCIOPO/. boJbllIoe KOJMYECTBO MEHBI, 00pa3yroencs
IpU 3TOM, CIOCOOCTBYET 0Opa30BaHUI0 TPOMOOB M OCTAHOBKE KPOBOTEUEHHUS W3
MeJKuX cocynoB. s mpurotoBieHuss 100 r pa3baBieHHOro anmTEYHOTO pacTBOpa
nepekucu Bojopoaa cMmemmuBatroT 10 r 30 %-Horo pactBopa ImepoKcuja BOAOPOJA
(nepruaposs), 0,05 T crabunuzatopa 1 BOAY.

PaccuuTaiite maccy Bozbl (A, ¢ TOUHOCTBIO 10 COTHIX T') U MAacCOBYIO JIOJIIO
nepokcuaa Bogopoaa (b, %) B ykazaHHOM aliTe4HOM PacTBOpE.

9. CocraBbTe ypaBHEHHS CTYNEHYATOW OJIJICKTPOIUTHUYECCKON JTUCCOIHAIIH
CEpPHOU, CEPHUCTOM U CEPOBOJIOPOAHOM KUCIOT. HazoBHUTE BCE MOITyYEHHBIE HOHBI.

10. Hanummre ¢opmynbl cynbdara amomMuHus, cyabdura xamus, cyiabduma
xene3a (1), ruapocynsduna mHatpus, ruapocyiabdara meau (I1).

11. Kak Ha3bIBaeTcs COjb, KOTOpasi 00pa3yercs Mpu B3aUMOJACHCTBUU CEPhI C
aATIOMUHUEM?

12. Kakue conu MoryT o0pa3oBaThcs pH B3auMozeiicTBuu okcuza cepol (1V) u
TUJpOKCHUAA HATPHUS?

13. Kakue conu MoryT o0pa3oBaThcs pH B3auMozeiicTBun okcuzaa cepol (V1) u
TUAPOKCHJIA HATPUS?

14. Kakue comu mMoryT oOpa3oBaThCs MPU B3aMMOJICHCTBHH CEPOBOJOPOIA U
TUAPOKCHJIA HATPUS?

15. Cepa npeBpaiaercs B CEpHYIO KHCIOTY MO/ JIEUCTBUEM

1) 02 2) H20 3) HNO3(KOHH.) 4) NaOH

16. Cepa He pearupyer ¢



1) HaTpuem 2) KHCIOPOJIOM

3) BoJIopoI0M 4) okcunom yriaeponaa (1V)
17. Cepa sIBASIETCSI OKUCIIUTENIEM B PEAKIINU

1) HoS + 1, =S + 2HI 2) 3S + 2Al = AlLS;

3) 250, + 0, =2S0; 4) S +3NO, =S0;3 + 3NO

18. Jlana cxema npeBpaIicHu:

HCI Y  Ba(OH)

NﬁzS—)X—>SOz—>Z
Omnpenenute BemecTBa X, Y U Z
A. H,O b. O, B. H,SO4
I. HzS I[ Ba803 E. BaSO4

19. CocTaBbTe ypaBHEHUS CIEAYIOLIUX IPEBPAILICHUI:

st —> SOZ —> 803 —> H2804

20. Kaxoit ra3 oOpasyercs Tpu  B3aUMOJCWUCTBUM  MeTala C
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM U ¢ pa30aBIE€HHON CEpHON KHCIOTOM?

21. MoXHO JHM HWCHOJB30BaTh KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIOTY st
OCYILIEHHS Ta3a cepoBogopoaa?

22. PaccunTaiiTe MaccoByIo 10110 puMeceit B 20 I TEXHUUECKOH Cephbl, €CIIN U3
Hee ObLIO0 Mmosty4eHo 36 T cynbduia Kaablus.

23. Texandeckuii MUHK Maccoi 1,32 T 06paboTanu n30BITKOM pacTBOpa CEPHOI
KHCJIOTHI. BBIIETUBIIHIACS BOIOPO/T 3aHSUT P HOPMAITBHBIX YCIOBHIX 00beM 448 M.
Omnpenenure MacCOBYIO JOJIFO IMHKA B TEXHUYECKOM METaJLIE.

24. CrerieHb OKHUCIICHUS, PaBHYIO +4, cepa UMeeT B COSAMHECHUHU

1) SO, 2) (NH4)2S 3) Fe2(504)s 4) SFe

25. OnuHaKoOBYIO CTENEHb OKHCIEHHS aTOMBI  CEpbl HMEIOT B

coequuennsx H2503 g
1) K2S04 2) SO- 3) (NHy4)28 4) SO3
26. OnaWHaKOBYIO CTENEHb OKHCIEHHS aTOMBI  CEpbl  HMMEIOT B

COCIONHCHUAX SO3 n
1) FeySsy 2) K250s3 3) (NHy4 )5S 4) Al2(504)3

3ausaTue Nel19-20

1. [lepeuncanTe 371€MEHTHI, BXOASIINE B MOATPYIITY a30Ta. CoCcTaBbTE MOJTHBIC
ANIEKTPOHHBIE KOHQPUrypamuu atoMoB a3zota U ¢ocdopa. CKOIBKO HECHApEHHBIX
AJIEKTPOHOB COZEPKAT aTOMBI 3TUX ANeMeHTOB? [lepeuncianTe BO3MOXKHBIE CTEICHU
okuciennss N u P, mpuBenute mpuMephl COSAMHEHWH. ByayT M TpOSBIATHCS
paznuuus B XUMHUH a30Ta u pocdopa?

2. Hammmute ¢dopMynbl HUTpaTta Kajius, a30THCTOM KHCIOTHI, HUTpPUTA
ammoHus, ocdata amoMuHus, Tuapodocdata kanus, Auruapodocdara HaTPUsL.

3. CocraBbTe (GOpMYJBI OKCHUIOB a30Ta BO BCEX BO3MOXHBIX CTEMEHSAX
okucienus. Kakoii(-ue) u3 HuX siBiaseTcsi(-F0Tcs) HecolieoOpaszyromum?

4. BepHo nu yTBepxkaeHHe: «B a30THOW KHCIIOTE CTENEHb OKHCIEHHS a30Ta
paBHa +5, a BaJICHTHOCTH a30Ta paBHa 4»? OTBeT 000CHYHTE.



5. Uto BBl 3HaeTe 0 KPyroBOpOTEe a30Ta B MPUPOJE U MPoOIeMe CBSI3bIBAHUS
MOJIEKYJISIPHOTO a30Ta?

6. Uto takoe «amnorponusi»? Kakue amnorponHsie moaudpuxamuu dochopa
Bawm uzBectnb1? Kakas u3 HUX HanboJsee peakImoOHHOCIIOCoOHas?

7. BepHbl 111 crneAyromue Cy>XKIeHHs 0 XUMUYECKUX cBoicTBax (pocdopa:

a) pocdop, npenBapuTEIHLHO MOJOKKEHHBIN Ha BO3yXe, CTOPAeT B KUCIOPOE
SAPKHUM TUIAMEHEM;

0) kpacHbIl hochop B3aUMOACHCTBYET ¢ METaTAMH?

1) BepHO TONBKO A 2) BepHO TOJbKO b

3) BepHbI 00a CyKJIeHHS 4) o0a cyX/1IeHUSsI HE BEPHbI

8. CocTaBbTe ypaBHEHHSI CICAYIONINX MTPEBPAIICHHIA:

N2 —> NH3 —> NH4C| —> NH3
9. Kakas 13 npuBEIEHHBIX PEAKIIUM SIBISIETCS YHIOTEPMUUECKOM?
N2(r.) + Oz(r.) =2NO - Q N, + 3H; = 2NH3; + Q

Bo3moskHa 1 Takast peakis B npupojie?

10. CpaBHuTe mpoTeKaHHe MpoIlecca TEPMUUYECKOTO Pa3NOKEHUST Pa3TUIHBIX
COJIEV MOHA AMMOHUSA:

1) NH4Cl — NH3 + HCI,

2) NH4sHCO3; — NH3 + CO, + H,0;

3) NH4sNO, - N, + H,0;

4) NH4sNOs; — N,O + H,0;

5) (NH4)2CF207—) N, + Cr,O7 + H,0.

Jlns  ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHUM COCTaBbTE
AJIIEKTPOHHBIN OanaHCc W paccTtaBbTe B HHUX Kodhduimentsl. Crenaiite BbIBOJ 00
0COOEHHOCTSIX TpoIlecca Pas3IoKeHUs] aMMOHHUITHBIX COJICH.

11. Hanummwure ypaBHEHMsI pEaKIMii MarHusi U MeIu ¢ pa30aBlIEHHOW U C
KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTOM.

12. Hanumure ypaBHEHHMS peakuuid cepbl, ¢ochopa © yriepoga cC
KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTOM.

13. CpaBHuTE MpOTEKaHUE MPOllecCa TEPMUUYECKOIO PaA3JIOKEHHUS] HUTPATOB
Pa3IMYHBIX METAIOB:

1) NaNO3; — NaNO; + O,;

2) 2Zn(NO3); — 2Zn0 + 4NO; + Oy;

3) 2Cu(NOQO3); — 2CuO + 4NO; + Oy;

4) ZAgNO3—) ZAg + 2NO, + Os.

[Ipy oTBere Ha BONPOC BOCIHOJB3YWTECh OSJICKTPOXUMHUECKUM  PSJIOM
HanpsHKeHUH MeTayutoB. CaenaiTe BBIBOS.

14. Kakue npoayKTbl 00pa3yroTcs MU pa3ioKEHUN HUTPATA kKejle3a U HUTpaTa
cBuHNa?

15. Vcnonp3yst MeToj 3JIEKTPOHHOrO OajlaHca, paccTaBbTe KOA(G(UIIMEHTH B
YpaBHEHUSIX CIIETYIONINX PEAKIIUA:

1) Cas(PO4)2 + Si0, + C = CaSiOz + CO + P;

2) P + H,O + O, = H3PO3;

3) P + H,O, + NaOH = NaH,PO, + H,0.



16. PaccraBpTe cremenm oxuciaeHus B okcuaax ¢ocdhopa P03 u Py0s,
HAMUIIUTE YpPaBHEHUSA PEAKIMM MX TOJYYEHHS M3 MPOCTHIX BEIIECTB M YKAKUTE
YCIIOBUS MPOTEKAHUS STUX PEaAKIUH.

17. Bo3moxHa nu peakmust Mexay ¢docharoM HaTpus U XJOPUJIOM JIUTHSA?
[IpuBenuTe MOJHOE M COKPAIIEHHOE HOHHOE YPAaBHEHHUE.

18. 3anummuTe peakuuio pactBopeHus: okcuaa docdopa (V) B ropsueit Boae u
JIANTEe €l XapaKTePUCTHUKY:

XapakTepuCTUKa PEaKun Tun peakunun
A. 1o Tumy 1. 3amerieHus
b. o u3MEHEeHUI0 CTENEHEN OKUCIICHUS 2. COEqMHEHUSA
3. obmeHa
4. pa3noxeHus
5. OBP

6. 6€3 U3MEHEHMUS
CTENEHEU OKUCIICHUS

19. CoctaBbTe MOJEKYJISIPHOE YpaBHEHUE PEAKIMU B3aWMOJCHCTBHUS OKCHJIA
docdopa (V) u pacTBopa ruspokcuia 6apus.

1) Ykaxxurte nBa MpoyKTa TOU pPEaKIIUH.

A. BaO b. Bag(PO4)2 B. Hzo I. H3PO4

2) Kakue KHCIIOTHO-OCHOBHBIE CBOMCTBA IEMOHCTPUPYET B 3TON pEaAKIIMH OKCH/T
dochopa (V)?

A. KUCIOTHBIE b. ocHOBHBIE B. amdorepHsbie

20. Harummte ypaBHEHUS peaKIIHii, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIIECTBHUTH
CJIeIyIOLIME TPEBPAILCHHUS:

1) ®ochop — Oxcupa docdopa (V) — Oprodochopuas kuciaora — Docdar
Hatpus — Docdar kanbiua — OprodochopHas KUCIO0Ta;

2) Optodochopnas kuciora — durunpodocdat kanmus — ['mapodocdar kamus —
®docdart xanus — ['mapodocdar kamus — Juruapodocdar kamus — OprodochopHast
KHUCIIOTA.

21. Kakyr OKpacKy MMEIOT JIJAKMYC M METHJIOBBIM OpaH)XEBBIM B pacTBOpax
HNO3, HNOZ, H3POy, NaN03, NazPO;,.

22. MaccoBas pons dochopa B xmopume ¢ocdopa cocraBisger 22,5%.
Omnpenenure hopmyny xiopuaa docdopa.

23. Kakas macca ammuaka motpeOyercs ais mojiydeHus okcuzaa azorta (I)
Maccou 13 T, yauTeIBas, YTO NOTEPU B MPOU3BOACTBE COCTABIISIOT 7 %7

24. Cmech ruapokcuaa Kanbius maccoi 111 r u Hutpara ammonus maccoit 200
I TIIATEJLHO TIepeMeNIain U Harpesu. Beraucnure o00beM BhIIETUBIIETOCS Ta3a (H.y.).

25. Beruucianre 00beM aMMUaKka, KOTOPhI MOKHO MOJYYUTh U3 MOPIUUA a30Ta
o6bemom 10 1, eciti BBIXOI TPOJIYKTA B XOJIe CHHTE3a COCTaBUT 16 % OT TeOpeTHYeCcKu
BO3MOXHOTO (OOBEMBI Ta30B U3MEHSIOTCS IIPU OJIMHAKOBBIX YCIOBUSX).

26. K mopruu Bogwsr maccoit 475,8 T n100aBUIIM HABECKY KPHUCTAJLIOTHIpaTa
autpara meau (1) Cu(NOs), - 3H,0O maccoit 24,2 r. Beiuuciante MaccoByrO JOJIO
nutpata meau (1) B oOpazoBaBieMcs pacTBope.



27. Bpruucnure wmaccy oprtodocdaTta HATpus, KOTOpBIM oOpasyeTcs mnpu
B3auMOJENCTBUM 25 % pacTBopa rugpokcuaa Hatpus maccoit 200 r ¢ SKBUBaJICHTHBIM
KOJIMYECTBOM OpTO(HOCHOPHOI KUCIOTHI.

28. CMemmanu pacTBop, cojiepkaiiuii opTohochOopHyI0 KUCIOTY KOJTUYECTBOM
BemiectBa 0,5 MOJIb, MU PAcCTBOp, COAEPXKAIIMK THAPOKCU] Kallui KOJIMYECTBOM
BeniectBa 0,8 MoJib. BeiuncianTe koJIMuecTBO BelecTBa 00pa30BaBIICHiCs COMU.

29. K nopuuu 50 % pactBopa oprodocdhopnoit kucinotsl (p = 1,34 r/mn)
oobeMoMm 146,27 mn mo6aBuim mopruio 10 % pactBopa ammuaka (p = 0,96 r/m)
o0beMoM 221,35 mi1. Beruuciante MaccoBbI€ 10JIM BEUIECTB B pACTBOPE MOCIIE PEAKIIHH.

3ausatue No21

1. Kakue amnotpornubie ¢popMsbl yriiepoaa Bei 3HaeTe?

2. Kakue razpl MOryT 00pa30BaThCsl IPU CTOPAHUU yriiepoja?

3. Kakue conu moryt oOpa3oBaTh IpHU B3aUMOAECHCTBUM THIPOKCHUIA HATPUS C
YTJIIEKHACIIBIM ra30oM?

4. Cona ObIBaeT: MUTheBas (MUILEBAs ), KPUCTAIUIMYECKAS], KAIbLIMHUPOBAaHHAS U
kayctuyeckas. CocTaBbTe€ XUMHUYECKHE (POPMYINIBI M HA30BUTE KaXIO€ M3 ITUX
coenuHeHni. Kakoe n3 HUX sIBISE€TCS CUIIBHBIM OCHOBAaHUEM?

5. CocTaBbTe ypaBHEHUS CAEAYIOMINUX TPEBPAILICHUNA:

1) C-o COz —> N&zCOg —> C&COg —> C&(HCOg)z.

2) C - CO, > MgCO3 — Mg(HCO3); — MgCOs.

3) C—->CO—> N&zCOg —> B&COg —>CO; —> H2C03.

6. Hanummre ypaBHeHHs peakuui yriaepoaa ¢ allOMUHUEM, KalbLHEM,
KUCIOpOoJIoM, (hTopoM U cepoil. CocTaBbTE CXEMBI AIEKTPOHHOTO OajlaHCca, ONPEeIuB
OKHUCJIUTENb U BOCCTAHOBUTENb, U YPABHANTE PEAKLINH.

7. CocTaBbTe ypaBHEHHME PEAKIMH TMOJTYYECHHUS OKCHAA KPEMHHUS U3 MPOCTHIX
BemecTB. Kakyro GyHKUHIO BBIMOIHSAIOT KPEMHHUM M KUCJIOPO/ B 3TOM peakiuu?

[IpocToe BemecTBo Ponb B peaknun
A. xkuciopon 1. okucIuTENDH, U BOCCTAHOBUTEID
b. xpemuuu 2. BOCCTaHOBUTEIb

3. OKUCIIUTENb
4. He MEHSIET CTETIEHb OKUCIICHHUSI
8. CocTaBbTe ypaBHEHUS CAEAYIOMINUX TPEBPAILICHUIA:
N&25i03 —> HzSiO3—) SiOz —> A|2(Si03)3 .
9. Peakuuu B3aumosaeiictBusi okcuaa kpemuus (1V) ¢ pactBopom rujgpokcuaa
KaJlusi COOTBETCTBYET YpaBHEHUE:!
A. 2510, + 2KOH = 2K5SiOs + H»
b. SiO; + 2KOH = K;SiO3 + H,0
B. H,SiO; + 2KOH = K,SiO3 + 2H,0
I'. SiO, + 2K,0 = K5SiO3
10. CocTtaBbTe MOJEKYJIAPHOE YpPaBHEHHE B3aMMOJCHCTBUS CHIIMKATa Kallus C
COJISTHOM KHCIIOTOU. [Ipr3HaKkomM npoTeKaHus 3TOU PEaKLUU SBIISIETCA:
A. BbIIAJICHUE KOPUYHEBOI'O OCA/IKa
b. Beinenenue ra3za 6e3 1BeTa U 3amnaxa



B. obpazoBanue BoabI

I'. BbInasieHue 6eCIBETHOTO CTYJIEHUCTOTO 0CaIKa

11. Tlecok Maccoit 1 Kr crutaBuiIM ¢ M30BITKOM THIPOKCUA HATPHs, TIOTYYUB B
pe3ynbTaTe CHIIMKAT HaTpus Macco 1,73 kr. Onpenenure BBIXOJ MPOAYKTA PEAKIUH,
eciu MaccoBast oist okcuia kpemuws (1V) B mecke paBHa 90%.

12. Tlpu cnnaBieHUU KBaplEBOro necka Maccod 34 r ¢ THUIPOKCUIOM HATpUSA
MOJIYYMJIM CUJIMKAT HaTpus maccoit 61 r. Kakas Macca rufjpokcuia HaTpus BCTYIHIIA
B peakunio? Kakoe BeIecTBO U KaKOl Macchl B3sJIM B U30BITKE?

13. Kap6opyHa mony4aroT NpOKaJTUBAaHUEM MECKA C YIIIeM:

SiO, + 3C = SiC + 2CO.

Kakass macca mecka m yrig, maccoBas J0Js yrjiepoaa B KoTopoMm 96%,
noTpedyeTcs A nmoxy4eHus: kapoopynnaa maccoi 200 xr?

14. Kakas Macca M3BECTHAKa C MaccoBOM mojed kapOoHata kanbius 95%
pacxoJyeTcs Ha MPOU3BOJCTBO ramieHoW u3BecTd Maccoil 80 T ¢ MaccoBoil joeit
rugipokcuaa Kaibiuys 8%?

15. Tlpu mpokanvBaHUU CMECH KapOOHATOB MarHusi W Kaibliug Maccou 14,2 r
BbIIeNUIICS Ta3 oobemoM 3,36 1 (H.y.). OmpenenuTe MaccoOBYIO JOJIO COJIeH B
UCXOJHOM CMECH.

16. Kakast macca coysiHO#M KHCIOTHI ¢ MaccoBoit goaeit 10% HCI pacxomyercs
Ha B3aMMO/ICHCTBHE ¢ pacTBOpoM Maccoit 210 r ¢ maccoBoii ioiel kapOoHaTa HATpUs
40%? Kaxkoit 06bem okcuaa yriepoaa (1V) (H.y.) BeLaeauTcst opu 3ToM?

17.  Beluumciure — maccy — KpuUcTaulorujapara — kapOoHaTta — HaTpus
(KpuCTaTUYECKOW CO/bI), KOTOPYIO HeoOxonumo mgo00aButh kK 12 % pacTBOpy
kapOonata Hatpus Maccoi 200 r, utoOsl pacTBop ctan 20 %.

3ausitue No22-24

1. XuMUKHU AT BCe METAUIBI B COOTBETCTBUU C DJIEKTPOHHBIM CTPOECHUEM UX
aTOMOB Ha s-, P-, 0- u f-metamel. [IpuBeaUTE MPUMEPHI METAIIIOB KAXKIOM TPYIIIIHL.
[IpuBenuTe npuUMEPHI METAILUTIOB KaXA0W U3 3TUX TPYIII.

2. Ilo TexHUYECKON U TEOXUMHUUECKOHN KJIacCU(UKAIIUU Pa3InyaloT METaJIbL:

- YEpHBIC;

- TSKEJIbIC 1IBETHBIE;

- JIETKHE;

- IparolieHHbIE U TUIATUHOBBIE;

- JIETUPYIOLIHUE;

- pEIIKUE U PaIMOAKTUBHBIE.

3. IIpuBeauTe mpuMepbl METAIIOB K0 U3 3TUX TPYIIIL.

4. Kakue MeTo/ipl oJy4eHus1 MeTajuioB Bel 3Haere?

5. OJIHUM U3 TPOMBIIUIEHHBIX CIIOCOOO0B MOMYYEHUS METATUYECKOTO KaJIbLIUS
ABJISIETCA HArpeB €ro OKCUJa C METAJUNIMYECKUM QIIOMHUHHEM B BBICOKOM BaKyyme
(amomotepMmus). Omnpenenure Maccy allOMUHHUSI M HETalleHOW U3BECTU C MAaCCOBOM
J0JIeH okcuaa Kanbius 96%, HeoOXOAUMYIO JIJIsl TTOTYUYEHUS Kbl Maccou 4 T.

6. Ilpomecc monydenus xeneza w3 okcuaa keneza (lll) moxHo 3amucarh
CIEAYIOIIUM YPABHEHHUEM:

Fe Oz + 3CO = 2Fe + 3CO, .



Kakyto pynkuuto BoimonusaoT Fe,03 u CO B 310i1 peakuun?

HasBanue BemecTBa Ponb B peakiuun
A. Fe,0O3 1. ¥ OKHCIIUTEND, U BOCCTAHOBUTEID
b. CO 2. BOCCTAaHOBUTEJIH

3. OKUCIUTEND
4. He MEHSIOT CTENIeHb OKUCIICHHUS

7. Hukenps momy4aroT BoccTaHOBIeHHeM okcupaa Hukens (l1) yrimepomom 1o
peakmuu: NiO + C = Ni + CO. Kakyro maccy yriist Haio B3SITh IS TOJTy4EHUS] HUKEIISI
Maccoit 354 r, ecu MaccoBasi 40Ji yriiepoja B yriie cocTaBisieT 92 % u miia peakuu
HYKEH JBYXKpaTHbIN U30BITOK yriiepoja’?

8. Tutan B BHAE MEJIKOTO NOPOIIKA ITOJYYalOT BOCCTAaHOBJIEHHUEM OKCHJIA
tutana (IV) rugpuaoM Kaiablys MPU HArpEBaHUM B BAKyyM€ 110 PEAKIIUU:

TiO, + CaH,=Ti + Ca(OH)z

Kakyto Maccy THTaHa MOKHO TOJYYHUTh U3 TUTaHOBOHW pyabl 1102 maccoit 40 T,
€CJIM MaccoBasi JA0Jis puMeceil B Her 7%"?

9. Kaxoit meTayi1 B OOBIYHBIX YCIOBUSX SIBISETCS KUIAKOCTHIO?

10. Kakne meTanibl BCTpEUarOTCs B PUPOJE B BUJIE MPOCTHIX COCTAUHECHUI?

11. Kakoii Tun cBs3M B MeTajIax?

12. Tlepeuucnute, kakue (U3MUECKHE U MEXAaHMYECKHE CBOMCTBA MPHUCYIIH
MeETaJIJIaM.

13. Kakne meTamisl jgerde Boabl?

14. Kakoit MeTaju1 camblil TBEPAbINA?

15. Kakne meTamisl pacTBOPSIOTCS AaXKe B XOJIOAHOU BoAE?

16. Omnpenenure, MeXAy KaKUMH IMOMAPHO B3STHIMU BEUIECTBAMHU HJET
XUMHUYECKasi peakiiusi B pacTBope:

A) Zn + HCI b) Fe + CrCl, B) Ag + CrCl; I') Fe + H,O

) Mg + FeCl, E) Cu+ H0 XK)Na+2znCl, 3)Ag+ HCI

17. C xaxnapm u3 Bemects — KOH, HCl u AgNO;3; — pearupyer:

1) marumii 2) Menb 3) xkene3o 4) amoMUHUI

18. 1) Peaknus momydeHUs: OKCHAa ATIOMHUHHUS M3 COOTBETCTBYIOIIETO €MY
TUAPOKCUIA OTHOCUTCS K PEAKIUSM:

A.3amemenuss  b. paznoxenus B. coenqunenus I'. obmena
2) Ilpu kakux yCcIoBUAX MPOTEKAET 3TA peaKkus?

A. B IPUCYTCTBUU KaTalu3aropa b. B BOgHOM pacTtBOpe

B. npu xoMHaTHOU TemIieparype I'. mpu HarpeBaHuu

19. CocraBbTe MOJICKYJISIPHOEC YpPaBHEHHE pPEAKIMH TMOJY4YCHHUS THAPOKCHIA
ATIOMUHUSA TPU B3aUMOJICMCTBUU PACTBOPOB XJIOpHJA AIIOMUHUSA M TUAPOKCHIA
KaJus.

a) IIpru3HaKkoM IpOTEKaHUs 3TON PeaKluu SBISAETCS:

A. oOpa3zoBaHHE BOIbI

b. Beinenenue GeciiBeTHOro ra3a

B. Beimaenue 6e1oro CTyIGHUCTOrO OCaIKa

I'. BeImageHue KenToro ocaaka

0) K kakoMy Ty OTHOCHTCS 3Ta peakuus ?

A.3amemenus  b. obmena B. coennnenus I'. pa3noxenus



20. CocTaBbTe ypaBHEHUS CIACAYIOMNUX MTPEBPAIICHII:

1) Mg — Mg(NO3); —» Mg(OH); - MgCO3; — MgO;

2) Fe > FG(NO3)3 - FG(OH)g—) F6203 - F9C|3;

3) Ba —» BaO —» Ba(OH)2—> B&3(PO4)2 —> H3PO4;

4) Pb — Pb(NO3), > NO, — HNO; — NO.

21. Tlouemy peareHTOM Ha MOH aJTIOMHHHS MOXET CITY>KUTh PacTBOP LIEJI0Un?

22. [Touemy 6enbiii ruapokcu xenesa (1) Ha Bozayxe OpicTpo TEMHEET?

23. B peakiuio ¢ KeIe30M MOXKET BCTYIATh KaKJI0€ U3 ABYX BEILIECTB:

1) MgCly(p-p) u H,O 2) CuSOq4(p-p) u O,

3) NaSOq(p-p) u Hg(NO3), 4) S u NaOH(p-p)

24. OnpenenuTe CTENEHb OKUCICHUS MeTaiuia B okcujie Fez0s.

25. Tlpu B3auMOJIEUCTBUM WIEIOYHO3EMENBHOTO MeTaiia Maccor 3,425 r ¢
BOJIOW BBIJEIHIICS BOJOpoa o0beMom 580 mit (H.y.). Onpenenute, Kakoi METaJlT B3AT
IS PEaKITUH.

26. Kakoit 006EM xJt0pa (H.y.) TOTpedyeTcs sl XJIOPUPOBAHUS CMECH MEIIU H
»kese3a Mmaccor 60 r. MaccoBas 10J1s1 MeIu B cMecH cocTaBirsieT 53,3%.

27. Cmecb METHBIX M MAarHHEBBIX OMWIOK 00paldoTanmu HM30BITKOM COJSTHOU
KHCIOTB. B pe3ynpTaTe peakuuu BblAEIWICS Boxopod oobémoM 500 mu (H.Y.).
Onpenenute MacCcoBYIO J10JII0 Menu B cmecH (1,5 ).

28. CrutaB HaTpusi W Kanusi mMaccoil 6,2 r oOpabdotanu Bomou. [lpu sTom
BBIICNIUJICS. BOAOPO o0beMoM 2,24 1 (H.y.). OnpeneanuTe MacCoBYIO JOJIIO KaXI0TO
MeTajia B CMECH.

29. Kakoii o0beM Boaopona (H.y.) MOXKHO TOJYYUTh MPU B3aHMOJICHCTBUU
KEJIE3HOT0 TMOPOIIKa Macco 2,8 T ¢ pacTBOPOM COJITHOW KHUCIOThI Maccou 20 T,
maccosas goist HCI B koropom 25%?

30. Ha cnmaB menu u Hukens (Menpxuop) maccod 1,5 © mopecTBOBaH
M30BITKOM pacTBOpa COJISTHOM KucaoThl. Ilpu 3tom cobpanu ra3 odovemom 114 mn
(HOpMaJIbHBIC YCTIOBUSA).

Brrancinure:

a) MacCOBYIO JIOJIF0O METAJJIOB B CMECH;

0) oobem pactBopa HCI ¢ MaccoBoit nosielt comstHol kuciotsl (p = 1,163 r/mi)
32%, N3pacxoJ0BaHHOTO HAa PACTBOPEHHUE CILIaBa.

31. B Boze o6wemom 431 mu pactBopuian MgSO, - 7H,0 maccoii 369 r. Onpenenure

MacCOBYIO JIOJIO CyJib(paTa MarHusi B pacTBOpE.
3ansarue Ne25-26

1. ComnocraBbTe XapaKTEPUCTUKY CUCTEMBI U OMIPEAEIIUTE YUCTOE 3TO BEUIECTBO
WJIA CMECh.

XapaKTepUCTUKA Bun cucremsl

A. IOCTOSIHHBIN COCTaB 1) ynucroe BelecTBO

b. HenocTosiHHbIE (PU3MYECKUe CBOMCTBA  2) CMECh

B. cOCTOUT M3 HECKOJIBKUX BEILIECTB

I'. paznenenue NpoBOAAT C MOMOIIBIO (PU3UYECKUX METOJIOB

J1. paznenenue npoBOAAT € IIOMOIIBI XUMUYECKUX pPEaKIUi



2. Pa3,ueJmTe MNPpCAIOKCHHBIC CUCTCMbBI HAa ABC I'PYIINIbI — YUCTBHIC BCUICCTBA U
CMCCH: MOPCKas BOI4, paCTBOp XJIOpUIAA HATPUA IJIA PIHT)CKHPIﬁ, AUCTHILIMPOBAHHAA
BOJa, 4YyI'VH, yrHeKI/ICJ]I)Iﬁ ra3, BO3QyX, CTCKJI0, CBUHCI], BOOOPOI, CTAJIb.

3. yCTaHOBI/ITe, KaKHC H3 IPCIAJIOKCHHBIX CHUCTCM — HMCTHHHBIC PACTBOPLBI, a
KaKHC — JUCIICPCHBIC CUCTEMBI?

HasBanue cucremMsl Bun cuctemsl
A. pacTBOp Maciia B BOJIE 1) UCTUHHBIN pacTBOP
b. Mmonoko 2) nucriepcHasi cucteMa

B. caxapHsblii cupon

I'. pacTBOp XJIOpUAA HATPUS U1l HHBEKIUI

J1. MOHETHBIH CIIJIaB HUKEIIS C MEJIbIO

4. Kakue crocoObl pa3fesieHus BEMECTB MOAXOIAT sl TOMOT€HHBIX CMECEH, a
KaKHe — JUIsl TETEPOreHHBIX CMecen?

Crnoco0 pazneneHus [MoaxoauT nmst pa3aeneHus
A. oTcTauBaHue 1) roMoreHHOM cMecu
b. dunerpoBanue 2) reTeporeHHOM cMecH

B. nuctuinianus

I'. nelicTBE MarHUTOM

/1. BeITTapriBaHWE U3 pacTBOpa

5. YcTaHOBHUTE COOTBETCTBHE MEXKTY CIIOCOOOM pa3ie/ICHHs BEIIECTB B CMECH U
CBOMCTBOM 3THX BEIIECTB, HAa PA3JIMUUSIX B KOTOPOM OCHOBAH 3TOT CIIOCO0.

Cnioco0 pazneneHus CBOWCTBO pa3leIsIEMbIX BEILIECTB
A. xpomarorpadus 1) pa3Has pacTBOPUMOCTb BEILIECTB
b. unerpoBanue 2) pa3Has INIOTHOCTb BEIIECTB

B. neperonka 3) pa3znuyHas TemMneparypa KUneHus
['. melicTBME MarHuTOM 4) pa3nMyHble MATHUTHBIE CBOMCTBA
J1. orcranBanue 5) pa3nau4Hasi CTETEeHb MOTJIONAEMOCTH
pa3ziensieMbIX BEIIECTB ONPENEIECHHBIM

BEILECTBOM

6. [IpemyioxuTe MOIXOIAIITNI CIOCOO pa3IeieHNs CMECEH:

Cwmech Croco6 pazneneHus

A. cMecCh CIIUpTa U BOJIBI 1) oTcTanBanue (neKaHTaus)

b. pacTBOp nmoBapeHHOM COIM B BoAE 2) ACHCTBUE MAarHUTOM WJIA BOJIOU
B. cMech nopoliika xkesne3a u cepbl  3) BbIlIapUBaHUe

I'. cmech HepTH U BOJIBI 4) meperonka

J1. cMech kpaxmana ¥ BOAbI 5) dunsTpoBaHUe

E. pactBOp caxapa B Bojzie 6) KUTISTYCHUE

K. cMech OeH3MHA U KepocuHa 7) bunbTpoBaHUE U BHIMIAPUBAHKE

3. cMeCh IIOBAPEHHOM COJIM ¥ PEYHOTO IIECKA

K. cmecp MeTHOM 1 JPEBECHOU CTPYKKHU

JI. 3MynbCcHs PaCTUTENBHOTO MACIIA B BOJE

7. CooTHecuTe Ha3BaHWE TEXHUKH WJIM TEXHOJOTHMU M CIOCO0 pa3aeneHus
CMeceil, KOTOPBIH JIEKUT B OCHOBE UX PaOOTHI.

TexHUKa WM TEXHOJIOTUS Crioco® pasneneHust cMecen,

A. nonyyenue kepocuHa u3 Heptu 1) punbTpoBaHue



b. 1o0bIYa cONuM U3 COJIEHBIX 03€p  2) AEMCTBUE MarHUTOM

B. nony4yenue cimBok U3 MOJIOKa 3) oTcTanBaHue (JAeKaHTaIU)

I'. monyuenue Nz u O, 3 Bo3ayxa  4) meperoHka

J. mpuIecoc 5) BhIlIapyBaHUE

8. BepHbl u cykaeHus 0 0€30MacHOM 00OpaleHuU ¢ XUMHUYECKUMU
BellecTBamMu?

1) Pa3Outbiii pTyTHBIM TEPMOMETP M BBITEKIIYIO W3 HETO PTYTh CIEAYyeT
BBIOPOCUTH B MyCOPHOE BEAPO.

2) Kpackamu, coaepxalluMA COEIMHEHHUS CBUHLA, HE PEKOMEHIyeTCs
MIOKPBIBATH IETCKUE UTPYIIIKU U TIOCYTY.

3) BocruiameHuBIIMiiCS OEH3UH TYIIAT BOJIOM.

4) Ilpu pabote ¢ pacTBOpaMu €JIKMX BEUIECTB HEOOXOAMMO HaI€BaTh 3allIUTHHIE
MepyaTKu ¥ OUKH.

5) Ilpu ompenenenuy 3amaxa BEHIECTBA MPOOUPKY HAIO MOJHECTH K HOCY H
BJIOXHYTb.

6) Adpo30iaM OT OBITOBBIX HACEKOMBIX HE CIEyeT paclbUISATh BOJIU3H
OTKPBITOTO OTHS.

7) MeTan o0pa3yeT B3pbIBUaTBhIE CMECH C BO3TyXOM.

8) PacTBOpsTH CEpHYIO KUCIIOTY CIEYET, 100aBIss K Hel BOY.

9) Ilpn momamaHuy Ha KOXY PYK pacTBOpa CEPHOU KHCIOThI HEOOXOIMMO
HEUTPaIn30BaTh €€ N3BECTKOBOU BOIOM.

10) IIpu momagaHuM Ha KOXKY PYK pacTBOpa CEPHOM KHUCIOThI HEOOXOIUMO
MIPOMBIThH KOXY PacTBOPOM MbLJIA.

11) NoHbl TAXKETBIX METALIOB, COACPKAIIUECS B OBOIIAX, BBIPAIICHHBIX Y
JOPOTH, HUKAK HE BIMUSIOT HA 3I0POBbE UEJIOBEKA.

12) HWcnonb3oBanue O€H3MHA, COJAEPIKAIIETO COCAWMHEHUS  CBUHIIA,
OTPULIATEBHO CKA3bIBAETCS HA COCTOSIHUM OKPY’KAIOLIEN CPEbl U 3J0POBbE JIFOACH.

13) CpenctBa i YUCTKM KYXOHHBIX IUIMT CIIEAYET XPAHUTh OTIEIBHO OT
MPOJIYKTOB ITUTAHUS.

14) Je3uHuIupyronme MOIOIIUE CPEeACTBa, Hamp. «JloMecTocy, abCoaoTHO
0e30MacHbI JJIs YeI0BeKa.

15) B mKkonpHOUM J1abopaTtopuy 3ampeniaeTcsi HarpeBath MNPOOUPKH C
pacTBOpaMH KUCIIOT.

16) Ilomyuenue u cobupaHue BceX Ta3000pa3HBIX BEIIECTB MPOBOIAT B
BBITSKHOM IIKaQdy.

17) Xiop B 1aGOpaTOpPUM MOJTyYaIOT B BRITSDKHOM HIKaQy.

18) B nabopaTopuu Hanuuue KUCIOTHI B pACTBOPE OIMPEAEIIAIOT Ha BKYC.

19) IIpu pabore ¢ mpemnaparamMu OBITOBOM XHUMHH, COACPIKAIIMMH IMIEI0Yb,
HE00XO0IMMO UCIOJIb30BATh PE3NHOBBIE MEPUYATKHU.

20) IIpu nomaganum pacTBOpa KUCIOTHI HA KOXKY, €€ CIeayeT MPOMBITh BOAOU
1 00paboTaTh PaCTBOPOM MUTHEBOW COJIBI.

21) JIerkoBOCIUTAMEHSIOIIMECST YKUIKOCTH, HAMPUMEP AalleTOH, pPa3peracTcs
XPaHUTh TOJIBKO B XOJIOJIUIILHUKE.

22) I'oToBUTH pacTBOPbI KUCIOT (YKCYCHOM, JIAMOHHOM W JAp.) B JOMAIIHUX
YCJIOBUSIX B aTIOMUHUEBOU MOCY/JI€ HE PEKOMEHYETCS.



23) [Ipn monamgaHumM pacTBOpa MENOYM Ha KOXY PYK CIEAyeT IMPOMBITh
000K KEHHBIN YyIaCTOK BOJION U 00paboTaTh paCTBOPOM OOPHOM KUCIIOTHI.

3ansaTue Ne28
1. Onpenenute BemecTBa X, Y u Z B cXxemax NpeBpallieHU:
1)
X HO = C
PH; —> P205 2—> Y —g
A. H,O b. O, B. H3POs3
I. H3P04 I[ Ca3P2 E. Cag(PO4)2
2)
t H.O CO
CaCO; > X oY 527
A. Ca b. CaO B. Ca(OH);
I'. CaCOs3 J1. Ca(HCO:s); E. CaH,
3)
X Zn_, NaOQH xouy.
BaCl, s HCl 5"y NpQHcom
A. Hp b. H,O B. H,SO,
I'. ZnCl, I. Zn(OH), E. Nay[Zn(OH),]
4) HCI KOH 0, + HO
Fe->X —- Y —» Z
A. FeC|2 b. FeC|3 B. FGQOg
5) Cu KOH t
AgNO; > X - Y — Z
A.CuO B. Cu(NOs;); B. Ag,O
I'. Ag . Cu(OH), E. Cu
6) Mg HCl Z
SiO, > X —»Y — MgS
A.Mg(OH), b. MgO B. MgCl;
I'. H,SO4 .S E. Na,S
7) X Y t
CuS —» CuO — Cu(NO3), — Z
A. H,O b. O, B. NaNO;
I'. HNO3 . Cu E. CuO
8) Zn HCI NaOH(KOHu.)
CUu(NO3); > X—>Y —
A. Cu b. CU(OH)Z B. CUC|2
I'. ZnCl, . Zn(N03)2 E. Nag[Zn(OH)4]

2. Jlans! BemectBa: pactBopsl Cu(NO3)2, H2SO4, ZnCly, KNO3, MgSO,4, KOH.
Hcromp3ys BOLy U HEOOXOIUMBIE BEIIECTBA TOJIBKO U3 3TOTO CIIHCKA, ITOJYYHTE B IBE
craguu okcuA Maraust. ONUIINTE MPU3HAKK MPOBOJUMBIX peakiuid. i peakumun
HOHHOTO 0OMEHA HAIKIIUTE COKPALIEHHOE HOHHOE YPaBHEHUE PEAKIIHH.

3. aus cneayromue BeriectBa: HoSO4, H202, Mg3(PO4)2, Cu(OH),, MgCOs,
KOH. Ucnons3ys Boay U HEOOXOAUMBIE BEIIECTBA TOJIBKO M3 STOrO CIIUCKA, ITOIyYUTE



B JIB€ CTaJWH TUAPOKCU I MarHus. ONMUIIATE MPU3HAKA MTPOBOJAUMBIX peakiuid. Jlis
pEeaKIMi HOHHOTO 0OMEHA HAMUIIUTE COKPAIIEHHOE HOHHOE YpaBHEHUE.

4. Nansl BemectBa: Mg, HCI (pas0.), Fe, Al, KOH, CuSO4. cnons3ys Boay u
HE0OXO0IUMbIE BEIIECTBA TOJIBKO U3 ATOTO CIUCKA, MOJIYYUTE B IBE CTAIUU TUIAPOKCH]L
maraus(Il). Onuimmre Npu3HAKK MPOBOAMMBIX peakiuil. [l peakinuu MOHHOTO
oOMEHa HaIMUIIIUTE COKPAIIEHHOE HOHHOE YPABHEHUE PEAKIIUU.

5. Hanbr BemectBa: Zn, HCl(pa36.), NaCl, K3PO4, NaOH, CuO. Hcnons3ys
BOJy M HEOOXOAMMBIC BEIIECTBA TOJIBKO M3 ATOTO CITMCKA, TOJYYUTE B JIBE CTAJHUH
Menb. OnummTe MNpU3HAKK MPOBOJUMMBIX peakuuid. [l peakuuu 3amMenieHust
HaIUIINUTE COKPAIIEHHOE HOHHOE YpaBHEHHUE.

6. Jlamer BemectBa: Fe, HCl(pa36.), Cu, K3POs, (CuOH);COs;, NaOH.
Ucnonb3ys Bogy 1 HEOOXOUMBIE BEILIECTBA TOJBKO U3 ATOTO CIUCKA, MOJYyUYUTE B JIBE
ctaauu ruapokcus meau(Il). Onummre npu3Haku NPOBOAUMBIX peakuui. J{is nepBoi
pEeaKIMK HAMUIIKUTE COKPaIIEHHOEe HOHHOE YpaBHEHHUE.

7. Jnd mpoBeneHHs SKCHEPUMEHTA MPEIJI0KEHBI CIEIYIOIINE pPEAKTHUBBI:
ATIOMUHUN, KapOOHAT HATPHUS M PACTBOPHI COJISTHOM KUCIOTHI, XJIOpUIa aTIOMUHUS U
rupokcua HaTpus. TpeOyercs MONMYYUTh TUIPOKCUI ATIOMUHUS B PE3yJIbTaTe
IIPOBENICHUSI JBYX TOCIEOBATEIbHBIX peakiivii. Beioepure HeoOXoaumbIe AJis ATOTO
PEaKTUBBI U3 YKCIIA TEX, KOTOPBIE BaM IpeiiokeHbl. COCTaBbTE CXEMY MPEBpAICHUH,
B pe3yJIbTaTe KOTOPHIX MOXKHO TOJYUYUTh YKa3aHHOE BEIIECTBO. 3AMUIIUTE YPaBHEHUS
JBYX peakuui. /(s mepBoy peakiium COCTaBbTE COKPAIIEHHOE HOHHOE YPaBHEHUE.

8. Jlamwr BemectBa: Fe,Os, Fe, pactBoper CaCly, ZnSO4, HSO4, NaOH.
Ucnonb3ys Bogy 1 HEOOXOMMBIE BEILIECTBA TOJBKO U3 ATOTO CIUCKA, MOJYyUYUTE B JIBE
craquu rugpokcun sxene3a(ll). Onuinure mpuU3HAKU TPOBOAUMBIX peakiuid. s
peaKIuy HOHHOTO 0OMEHAa HAMUIIKUTE COKpaIIEHHOE HOHHOE YpaBHEHUE.

9. Jlansl BemectBa: ZnO, Zn, pactBopel MgSO,4, H2SO4, AgNO3, Ba(NOs3),.
Hcrnions3ys BoAy 1 HEOOXOUMBIE BEIIECTBA TOJIBKO U3 3TOTO CITUCKA, TTOJIYYUTE B JIBE
cTaauy HUTpAT MUHKA. ONHIIKWTE MPU3HAKK MPOBOJAUMBIX peakiuid. s peakiuu
MOHHOTO OOMEHA HAIUIIINTE COKPAIIEHHOE HOHHOE YPABHEHHE PEAKIIHH.

10. ¥V aroma aqtOMHHHMSI YUCIO JJICKTPOHOB HA BHEIIHEM SHEPreTUYECKOM
YPOBHE U 3apsii A/ipa paBHbBI COOTBETCTBEHHO

1) 3,13 2) 3,27 3) 1,13 4) 1,27

11. Dnement oOpasyer Bbicuii okcua coctaBa RyOs. dopmyna ero
BOJIOPOTHOTO COEUHEHUSI

1) RH; 2) RH3 3) RH 4) RH,4

12. BemiecTBo, Tpu IHUCCOLMAIIMUM KOTOPOrOo 00pa3yroTcs Cylab(UT- HOHHI,
umeet hopmyiy

1) NayS 2) S 3) K2S0O3 4) CuSO,
13. C pa3z6aBneHHOI cepHOIl KUCIOTON pearupyer Kakblil U3 ABYX METaJUIOB:
1) Zn u Cu 2)Hgu Ca 3)Znu Fe 4) Ag u Hg

14. Bepupl nu creaymmue CYXKICHHS O Ha3HAauY€HWHW OOOpYJAOBaHHS B
XUMUYECKOH JIabopaTopuu 1 00 OXpaHe OKPYKAIOIICH Cpesb?

A. ©unbpTpoBanmbHas OyMara UCIOIb3yeTCs B IPOIECCe JUCTHILISIINN.

b. Otxompl OT WCHOJB30BaHUS CHHTETUYECKUX MOIOIIUX CPEICTB MOXKHO
BBUIMBATH B TIPUPOHBIE BOJOEMBI.



1) BepHO TONBKO A 2) BepHO TOJBKO b

3) BepHBI 00a CY>XJICHHS 4) o0a cyXJIeHHUS HEBEPHBI

15. B psaay xumudeckux 3neMeHToB Ge — Si — C

1) yBenuuuBaeTcs painyc aToMa

2) yCWIMBAIOTCS HEMETAJUTMYECKUE CBOMCTRA

3) ociiabeBaeT OCHOBHBIM XapaKkTep UX BBHICIIUX OKCHJIOB

4) Bo3pacTaeT 3Ha4€HUE BBICHIEH BaJICHTHOCTU

5) yBENMYMUBAETCS YHUCIIO 3JIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€

16. YcTaHOBHUTE COOTBETCTBHE MEXIY IBYMS BEIIECTBAMH M PEAKTUBOM, C
MIOMOINIBI0 KOTOPOT'O0 MOKHO Pa3JIMYUTh 3TU BEIIECTBA.

BemniectBa Peaktus
A) KOH (p-p) u HCI (p-p) 1) nakmyce (p-p)
b) BaCO3; u BaSO, 2) HCI
B) K>;CrO4 m (NH4)2CI'O4 3) NaN03
4) NaOH

17. YcraHoBUTE COOTBETCTBUE MEXy (HOpPMYJION BEIIeCTBa M peareHTaMmH, C
KQXKJIBIM 13 KOTOPBIX OHO MOYKET B3aUMOJICHCTBOBATb.

dopmyJia BElIECTBA PearenTst

A) CuBr; 1) Ca(OH)z,Clz
b) Na,O 2) SO,,HCI

B) Al 3) KOH, H32S04(pas6)

4) B&(NOg)z, Hg
18. B kakux COeIMHEHUAX CTENEHU OKHUCJICHUS aTOMOB keje3a u (ocdopa
PaBHBI COOTBETCTBEHHO +6 1 +57
1) NagFEO4 u H4P207 2) NagFE(OH)e u P205
3) FE(OH)g 1 HPOs3 4) FESZ n H3PO4
19. MonexkynsipHOMy YpaBHEHUIO pEaKIUU
CuO + 2HNO;3 = Cu(NOs3), + H,0
COOTBETCTBYET COKPAIIEHHOE HOHHOE YPABHEHUE
1) CuO + 2HNO;3 = Cu** + 2NO" + H,0
2) 0% +2H* = H,0
3) CuO +2H* = Cu** + H;0
4) CuO + 2H" + 2NO3; = Cu®* + 2NO3; + H,0O
20. Kakas cxema COOTBETCTBYET MPAKTUUECKH HEOCYLIECTBUMOMN pEaKLINU?
1) Cu+ FE(NOg)g — 2) Mg + PbCl;, —
3) Fe + CuSO4 — 4) Cl, + NaBr —
21. B ypaBHeHUH pe€aklUM MOJHOTO CrOpaHUs CEPOBOJOPOAA B KHUCIOPOJE
kod(ppunueHT nepen GopMysoi OKuCIUTENS paBeH
11 2) 2 3)3 4) 4
22. Vicionb3yst METO 3IEKTPOHHOTO OajlaHca, COCTaBbTE YPaBHEHHE PEaKuu
NaCrO, + Br, + NaOH — Na,CrO,4 + KBr + H,0.
OnpenenuTe OKUCIUTENb U BOCCTAHOBUTEb.
23. Vcnionb3yst METO IEKTPOHHOTO OajlaHca, COCTaBbTE YpaBHEHHE PEaKuu
CuSO4 + Nal — Cul + Na,SOy4 + I,.
Onpenenure OKUCIUTENb U BOCCTAHOBUTED.



24. I1pu HarpeBaHUM TEXHUYECKOr0 HAIIATHIPs, coaepxaniero 5% mnpumecei, ¢
TUAPOKCUSIOM Hatpusi Bbiaenuiaoch 300 mun ammmaka (H.y.). Ompenenure maccy
TEXHUYECKOTO MpernapaTa, B3ATYIO JJIsl peaKIuu.

25. Kako#t 00b€M Taza (mpu H.y.) BBIACTUTCA IPU B3aMMOJCHUCTBHUU W30BITKA
meau co 100 M 9,54 % pactBopa azotHol kucnoTsl (p = 1,057 r/mi)?

26. Hcnonb3ys TOJNBKO PEAKTUBBI W3 MPUBEIEHHOTO TMEPEyHs, 3alUIINTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JIBYX pEaKIMil, KOTOPBhIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBa HUTpaATa cepedpa, U YKKUTE MPU3HAKU X TPOTEKAHUSI.

Jlan pacTBOp HUTpaTa cepedpa, a Takke HabOp CIETYIOIMINX PEAKTUBOB: BOJIHBIC
PacTBOPBI COJSTHOM KHUCIIOTBI, OpoMuAa Kallds, HUTpAaTa MarHus, alnerara CBUHLA U
YKCYCHOM KUCIIOTHI.

27. Hcnonp3ys TONBKO PEAKTHBBI W3 NPUBEAEHHOIO IIEPEYHS, 3alUIINTE
MOJICKYJISIPHbIE YPaBHEHHsI JIBYX PEaKIuil, KOTOPHIE XapaKTEpU3YIOT XHUMHUYECKUE
CBOMCTBA METAJNIMYECKOTO LIMHKA, U YKAXKUTE NPU3HAKU X IPOTEKAHUSI.

Jlan MeTayiM4ecKuil IMHK, a TakKe HAaObOp CIEAYIOUIMX PEaKTHUBOB: BOJHBIE
pacTBOpBl aMMMaKa, TMJIPOKCHIA HATpusl, CyjiabpaTa MarHus, COJSHOW KHUCIOTHI U
HUTpAaTa Kajusl.

28. Hcmonb3ys TONBKO PEAKTUBBI M3 MPUBEAEHHOIO MEPEYHS, 3aIUIINTE
MOJIEKYJISIDHBIE YPaBHEHMS JBYX PEAKIUil, KOTOPbIE XapaKTEpU3YIOT XMUMHUYECKUE
CBOMCTBA METAUNINYECKON MEH, U YKAXKUTE MPU3HAKU UX IPOTEKAHUS.

Jlana MetayiMyeckass Me/lb, a TaKKe HaOOp CIEAYIOMIMX PEaKTUBOB: BOJHbIE
pPacTBOPHI XJIOPHIa HATPUsl, HUTpATa cepedpa, a30THOM KUCIIOTHI, CyJib(aTa Marus u
docdara HaTpus.

29. Hcnonp3ys TONBKO PEAKTHBBI W3 NPUBEAEHHOIO IEPEYHS, 3alMILNTE
MOJICKYJISIPHBIE YPaBHEHHs JIBYX PEaKIuil, KOTOPbIE XapaKTEePH3yIOT XUMHUYECKHE
CBOMCTBA TUAPOKCHUIA ATIOMUHUS, U YKAKHUTE MPU3HAKU UX MMPOTEKAHMUS.

Jlan mopomKkooOpa3HbIil THAPOKCUA ATIOMHUHUS, a TaKKe HAOOp CIeIyHOIIMX
pPEaKTUBOB: BOJIHbIE PACTBOPHI XJIOpHIa HATPUsI, HUTpaTa Oapusi, TMAPOKCUAA HATPHs,
cyib(aTa Kajaus U CEpHON KUCIIOTHI.

30. Hcnonp3ysi TOJNBKO pPEAKTHBBI M3 MPUBEAEHHOIO TIEPEYHs, 3aIUIINTE
MOJIEKYJISIPHbIE YPaBHEHMsI JIBYX pEakIuil, KOTOPbIE XapaKTepU3YIOT XMUMHUYECKHE
CBOMCTBA TUAPOKCUAA LIMHKA, U YKKUTE MPU3HAKU UX IPOTEKAHUSI.

Jlan mopoIIKOOOpa3HbI THAPOKCHA IIMHKA, a Takke Habop CIeayoLuX
PEaKTUBOB: BOJHBIC PACTBOPHI THAPOKCH 1A HATPHSI, HUTpaTa KaJus, Cyab(haTa HaTpHs,
COJIIHOM KHMCIIOTHI U aleTaTa HaTpus.

31. Hcrmonb3ysi TOJNBKO PEAKTHBBl W3 MPHUBEACHHOTO TMEPEUHs, 3alHIINTe
MOJICKYJISIpHBIC YPaBHEHHS JBYX PEAKIMil, KOTOPbIE XapaKTepU3YIOT XHUMHUYECKUE
CBOMCTBA TUAPOKCHUIA KATBIUS, U YKAXKUTE MPU3HAKHA WX MPOTCKAHMSI.

JlaH pacTBOp TMIpOKCHIA Kajblus, a Takke HaOOp CIEeIyIOUIUX PEaKTHBOB:
razoo0Opa3Hbii  okcup yriepoaa(lV), BoaHble pacTBOpPBl THUAPOKCHIA HATpPHS,
dbochopHOI KUCTOTHI, HUTpATa Oapus U METATUICCKUN ITUHK.

32. Hcnonp3ysi TONBKO pPEAKTHBBI M3 MPHUBEAEHHOTO IMEPEUHs, 3aIlHIINTe
MOJIEKYJISIPHbIE YPaBHEHHsI JIBYX PEakIuil, KOTOPbIE XapaKTepU3YIOT XHUMHUYECKUE
cBoiictBa cynbdara meau(Il), u ykaxxure npu3HaKu UX IPOTEKAHUSI.



Hlan pactBop cynbdara memau(Il), a Taxxke HaOOp CIEAYIOMHMX PEAKTHBOB:
BOJIHBIE PAacTBOPBI TMAPOKCHJA Kallus, XJIOpHAa Kanus, HUTpaTa Oapus, Opomwuia
KaJus U aleraTa Kajus.

33. Hcnonp3ys TOJNBKO pPEAKTHBBI M3 IMPHUBEAEHHOIO IEPEUHs, 3alMILNTE
MOJIEKYJISIDHBIE YPaBHEHUs JBYX DPEAKIUil, KOTOPbIE XapaKTEPU3YIOT XMMHUYECKUE
CBOIMCTBa KapOOHATa KajbIHs, U YKAXKUTE MPU3HAKU UX IPOTEKAHHUS.

Jlan nopomkooOpa3Hblii KapOOHAT Kajblus, a TaKkKe HAa0Op CIeayHLINX
PEaKTUBOB: BOJHBIE PACTBOPBHI COJISIHOW KHCJIOTHI, HUTpaTa Kalldsd, THIPOKCUAA
HaTpHs, XJIOPHUJIa HATPUSL U HACBILIEHHBIM BOJHBINA pacTBOp okcuaa yriepoaa(lV) B
BOJIE.

34. Hcnonp3ys TOJNBKO PEAKTUBBI W3 TPUBEAEHHOTO IIEPEYHS, 3aIHILINATE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKUUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBa HUTpaTa AMMOHHSI, U YKAXKUTE IPU3HAKH UX IPOTEKAHMUS.

Jlan mopoikooOpa3Hblii HUTpaTa aMMOHMSI U HabOp CIEAYIOIINX PEaKTHUBOB:
BOJIHBIE PAacTBOPBI TMJIPOKCHIA Kaius, Cyib(dara Kaaus, HUTpaTa Kauus, alerara
KaJlvsl, a TAaKXKEe CIUPTOBAs TOPEIIKA.

35. HMcnonp3ysi TOJABKO PEAKTUBBI W3 MPUBEIEHHOTO INEPEYHS, 3AlULIUTE
MOJIEKYJISIDHBIE YPaBHEHHUs [BYX PEaKIUil, KOTOPbIE XapaKTEPU3YIOT XUMUYECKUE
cBoiicTBa (pocara HATPUS, U YKAKUTE IPU3HAKU UX MPOTEKAHMUS.

Han pactBop gocdara HaTpus, a TaKxKe HAOOp CIEAYIOUIUX PEAKTUBOB: BOJHBIC
pacTBOpPHI THAPOKCHIA KaIKsl, HUTpaTa cepedpa, Xjaopuaa Oapusi, HOPOIIKOOOPa3HbIMA
TUAPOKCUJT Kallsl U METAJNIMYECKUM LIMHK.

36. Hcnonb3ys TOJBKO PEAKTUBBI W3 NPUBEAEHHOIO IEPEYHS, 3alMILNUTE
MOJIEKYJIIPHbIE YPAaBHEHHsS JIBYX PEAKIUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBa OpoMua 6apus, U YKaKUTE NPU3HAKUA UX TPOTEKAHMS.

Jan pactBop Opomuia Oapus, a Takke HAOOp CIIEIYIONIUX PEaKTUBOB: BOJHBIE
pacTBOpBI XJIOpUAA Kajlus, HUTpaTa MarHus, HUTpaTa cepelpa, cyib(aTa HATpUsi U
COJISTHOU KHCJIOTHI.

37. Hcnonp3yss TOJABKO PEAKTUBBI W3 MPUBEIEHHOTO MEPEYHS, 3alULIUTE
MOJIEKYJIIPHBIE YPAaBHEHHMsI JIBYX PEAKLMH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA XJIOPHU/IA KAJIBLIMS, U YKa)KUTE IPU3HAKU X TPOTEKAHUS.

Jlan pacTBOp XJ10pHIa KaJIbIUs, a TAKXKE HAOOP CIIEAYIOIIUX PEaKTUBOB: BOJHBIC
pacTBOpPHI KapOOHATa Kallvs, HUTpAaTa MarHus, HUTparta cepedpa, TuapoKcuaa 0apus u
METAJUIMYECKUMN LIUHK.

38. Hcnonw3ys TOJIBKO PEAKTHUBBI W3 MPUBEAEHHOTO NEPEYHS, 3aAIUIINTE
MOJIEKYJISIDHBIE YPaBHEHHUS [IBYX PEaKIMil, KOTOpPbhIE XapaKTEepPU3YIOT XUMHUYECKHE
CBOMCTBA CyJib(paTa aMMOHMS, U YKAKUTE TPU3HAKU UX TPOTEKAHUS.

Jan pactBop cynb(dara aMMOHHSA, a TakKe HAOOp CIEIYIOUUX PEaKTHBOB:
BOJHBIE PACTBOPHI KapOoHaTa Kanus, xjopuaa 6apus, pocdara HaTpusi, rUAPOKCHUIA
KaQJIAS U COJISTHOW KUCIIOTHI.

39. Hcnonp3yss TOJABKO PEAKTUBBI W3 MPUBEAEHHOIO MEPEYHS, 3alULIUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUMH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
cBoiictBa HuTpara Meau(Il), n ykaxure npru3Hakyu UX NPOTEKAHHUS.



Han pactBop HutTpata meau(ll) u Habop creayroUMX PEaKTUBOB: BOJHBIE
pacTBOpbI cylbdaTa Kanus, xjaopuaa O0apus, alerata MarHus, THAPOKCHUIA Kallus, a
TaK)Ke CIIUPTOBAs TOPEJIKA.

40. Hcnonb3ys TOJIBKO PEaKTUBBI M3 TMPUBEIEHHOIO TEPEyHs, 3alUIIUTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX PpEaKIMil, KOTOPBhIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBa OpOMHUJIa MAarHusl, U YKOKUTE MPU3HAKU UX MMPOTEKAHUS.

Jlan pacTBOp OpoMHUIa MarHus, a Tak:ke HAaOOP CIEAYIOIIMX PEaKTUBOB: BOJIHbBIE
pacTBOpPBI HUTpATa HATPUs, HUTpaTa cepedpa, TUAPOKCHIA KaIHs, XJIOpHIa HATPUS U
Opommua HATPUSI.

41. Hcnonb3ys TOJIBKO PEAKTHUBBI M3 NPHUBEAEHHOIO MEPEYHs, 3alUIIUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
cBoiicTBa (hochara aMMOHUSA, U YKAKUTE MPU3HAKU UX MPOTEKAHHUS.

Han pactBop dochara aMMOHMS, a TakkKe HAOOp CIEIYIONIUX PEAKTHUBOB:
BOJIHbIE PACTBOPHI XJIOpHJIAa HATPUs, XJIOpUAa MarHusl, TMAPOKCUAA HATpHsl, cylbdara
KaJaus 1 OpoMuza Kaius.

42. Ucnonb3ys TOJBKO PEAKTUBBl M3 TMPUBEAEHHOIO IMEPEUHs], 3aIlUIINTE
MOJIEKYJISIDHBIE YPaBHEHHUs [BYX PEaKIUil, KOTOPbIE XapaKTEPU3YIOT XUMUYECKUE
CBOMCTBa cysb(uia HATPUS, U YKAKUTE MPU3HAKU UX IPOTEKAHUS.

Jlan pacTtBOp cynb(u HaTpus, a TAKKE HAOOp CIEAYIOLUX PEAKTUBOB: BOJHBIE
pacTBopsl xs1opua ceuHua(ll), HuTpaTa aMMOHUSL, COJISTHON KUCIIOTHI, Cylb(aTa Kaaus
u (ocdara kanus.

43. Hcnonp3yss TOJNBKO PEAKTUBBI M3 NPUBEAEHHOIO IIEPEYHS, 3alULINTE
MOJIEKYJIIPHbIE YPAaBHEHMS JIBYX pPEAKLUH, KOTOPBIE XaPAKTEPU3YIOT XUMHUYECKHE
cBoricTBa cynbdarta xenesa(Ill), u ykaxxure npu3Haky X TPOTEKAHUS.

Han pactBop cynbdara xene3a(lll) u Habop cieAyrONIMX pEaKTUBOB: BOJHBIE
pacTBOpPHI THAPOKCUIA HATPUsI, HUTpATa HaTpHsl, OpOMHIa MarHus, XJIOpHa LIMHKA,
XJIOPUA KaJIbIIHS.

44. Hcnosb3ys TOJIBKO PEAKTHBBI M3 NPUBEAEHHOIO IIEPEYHS, 3alHILUTE
MOJIEKYJISIDHBIE YPaBHEHHUs [BYX PEaKIUil, KOTOPbIE XapaKTEPU3YIOT XUMUYECKUE
cBoiicTBa cynbdata xene3a(ll), n ykaxute mpu3HaKu UX TPOTEKAHUS.

Jlan pactBop cynbdara xene3a(ll) u Habop creayrommX peakTUBOB: BOJIHbBIC
pacTBOPBI THAPOKCUAA HATPUS, HUTpATa HATPUs, OpOMHIa MarHusl, XJI0pHIa HMHKA U
Oopomuy Gapusi.

45. Hcnonb3ys TOJIBKO PEAKTUBBl M3 MPUBEAEHHOTO TEPEUHs, 3alUIIUuTe
MOJIEKYJISIDHbIE YpPaBHEHHUS [IBYX PpEaKIMi, KOTOpbIE XapaKTEPU3YIOT XHMHUYECKHE
CBOMCTBA Cylib(paTa Maruusi, U yKaxuTe Npu3HaKu UX IPOTEKaHUSI.

Jan pacTBOp cynbdara MarHus, a Takke Habop CIEeNyIOLUX PEAKTUBOB: IIMHK,
COJISIHAsI KUCJIOTA, PACTBOPHI TMAPOKCHUIA HATPUs, XJIOpUIa Oapust U HUTpaTa Kajusl.

46. Hcnonb3ys TOJIBKO PEaKTHUBBl M3 MPUBEAEHHOTO MEPEYHs, 3aMMILNUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUMH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
cBoicTBa xsopuaa xene3a(lll), u ykaxxure npu3HaKu UX MPOTEKAHU.

Han pactBop xnopuna xeneza(lll), a Takxe HaAOOp CreAyOIUX PEaKTHUBOB:
okxcua meau(Il), cepHas kuciaora, pacTBOPHI THAPOKCUIA Kallus, Cylb(aTa HATPHUs U
HUTpaTa cepedpa.



47. Ucnonb3yss TOABKO PEAKTUBBI M3 MPUBEIEHHOTO MEPEUHS, 3aMUIINTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX pEaKIMil, KOTOPhIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA CyJib(paTa aMMOHMS, U YKaKUTE TPU3HAKU UX MTPOTEKAHUSI.

Jlan pacTBOp cynb(dara aMMOHMUS, a TAKKEe HAOOP CINEAYIOIMHUX PEAKTHBOB: ME/lb,
COJISIHAsI KMCJIOTA, PACTBOPHI XJIOPHIAa HATPHsl, TUAPOKCHIA Kallus, HUTpara Oapusl,
JaKMycoBas Oymara.
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Iepnoanueckas cucrema iemenros JI.A. Menjaeneesa.

I [ii 11 v v VI VIl VI
1 1 2
H He
1,00797 4,0026
Bogopon enwii
2 3 4 5 6 7 8 9 10
Li Be B C N 0 F Ne
6,939 9,0122 10,811 12,01115 14,0067 15,9994 18,9984 20,183
JInTuii bepunmmii bop Yrnepon Aszor Kucnopoa drop Heon
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24,312 26,9815 28,086 30,9738 32,064 35453 39.948
Harpuii Maruuii AMOMHHHH Kpemmuii Docdop Cepa Xnop Aprou
4 19 20 | 21 22 23 24 25 26 27 28
K Ca Se Ti Vv Cr Mn Fe Co Ni
39,102 40,08 | 44,956 47,88 50,942 51,996 54,938 55,847 58,9332 58,71
Kanuii Kanpumit Cranani Tutan Bananuii Xpom Mapraner HKenezo Kobaner Hukenw
29 30 31 32 33 34 35 36
Cu Zn | Ga Ge As Se Br Kr
63,546 65,37 69,72 72,61 74,9216 78,96 79,904 83,80
Meap Lnnk Tanmmit Iepmanuit MBIIBAK Cenen bpom Kpunron
5 37 38 | 39 40 41 42 43 44 45 46
Rb Sr Y r Nb Mo Te Ru Rh Pd
85,47 87,62 | 88,905 91,22 92,906 95,94 [991 101,07 102.905 106.4
PyGuamii Crponuui Hrrpuii Lupronuii Huobuii MonuGaen Texuenuit Pyrenuii Pouii TMannamuii
47 48 49 50 51 52 53 54
Ag Cd | In Sn Sb Te | Xe
107,868 112,40 114,52 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kagmmii | Mo Onoso Cypbma Tennyp Hon Keenon
6 55 56 | 57 72 73 74 75 76 77 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137,34 | 138,81 178,49 180,948 183,85 186.2 190.2 192,2 195,09
Leamii Bapnuii JlanTan Tadpunii Tantan Bonedpam Pennit Ocmuit Wpnamii [natuna
s 80 81 82 83 84 85 86
Au Hg | Tl Pb Bi Po At Rn
196.967 200,59 204,37 207,19 208,980 [210] 210 [222]
Sonoto Pryte | Tanmmii Cruneny BucmyTt TTonounit AcTaT Pajon
7 87 88 | 89 104 105 106 107 108 109 110
Fr Ra Ac ** Rf Db Sg Bh Hs Mt
[223] [226] | [227] [261] [262] [263] [262] [265] [266]
Dpanini Pannii AKTHHHIH Pesepdopmii Jlyounit Cubopruit Lopuit XaccHii MeiiTaepuit
*TAHTAHOH]IbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140,12 140,907 144,24 [145] 150,35 151,96 157,25 158,924 162,50 164,930 167.26 168,934 173,04 174,97
Llepuit ITpazeogum Heomum Tpomeruii Camapuit Espommii Fagonumuii Tepomii Jucnposuit Tonnmuit Ipomii Tyauii Hrrepbuii Jhioreunii
** AKTHHOHM/IbL
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa u Np Pu Am Cm Bk Ct Es Fm Md No Lr
232,038 [231] 238,03 [237] [244] [243] [247] [247] [251] [254] [257] [258] [259] [260]
Topnii | IMporakTinmii Vpan Henryunii [nyTonuii AMepHLHi Kiopuii Bepxmuii | Kanudopumii | Diinmrredimaii Depwmuii | Mennenesuii HoGenwii Jloypencuit

[Tpumeaanue:

O6paselt TabIHILL HAMEYATAH W3 COBPEMEHHOTO Kypea 1 noctynaomux 8 BY3er HLE. Kysemenko u ap. «Hagana xumuu» M., «Dx3amens, 2000




PATAKTHBHOCTH METAJLTOB / YIEKTPOXHUMHYECKHHA PSJT HATTPSKEHHIH
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu He Ag Pt Au
AKTHRHOCTh MCTATIOR YMCHRIIIALTCA

v

PACTBOPHMOCTE KHCIOT, COJIEH H OCHOBAHHI B BOIE

H | L | K | Na' | NHS | Ba®™ [ Ca™ [ Mg™ | & | A" | CF* | Fe® | Fe® | Ni* | Co™ | Mn™ | Zn™ | Ag" | Hg™ | P™ | Sn™* | Cu®
OH plePpleplrPplPpMIulMIolululualuolululul-T-Tulnlsn
F plm]eplelepmMIulualalviulalalelp[rlep]lpr]-Tulr]er
cr ple e lelelrlelelelelelelelelrlrr]ulrm[r]er
Brr pl el Pl el Pl el PPl P]lH]IM]IM]P]eP
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§" plerlePplrPlPl-1-1T-TaH]-1-TH]-TH]HlH][H]IH]H][H]H]H
HS™ AFIFAFAF A AFAFEF AR R A EEAE A F AEAF I FE NI EAE AN
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80," ple el el elwulelelelelrelPr]r{r]w H{p o
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NO;” p P P P P p P P P P P P p P P P P p p P - p
NO, pleplre]ele]r]rlp[] 2222l o] 2IM]2]2] ]2
PO,” PlH|[P]P H|H|H|H|H|H|H|H|H|H|[H|H]|H]|H]|H[H]|H
Po,” [ p | 2ol p PP H[M][HE] > 2H 22222 M][nu]?
PO, [P P[Pl o222 2P ]rP]? I
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“P" — pacteopseres (> | rua 100 r H;0)
*M” — mano pacteopsetca (ot 0,1 r 10 | rHa 100 1 H,0)
“H™ - ne pacreopserca (Menbiue (L01 r #a 1000 r BoasI)
""" — B BO;IHOI cpejle pasnaraeTcs
*7” = HeT HOCTOBEPHbIX CBEICHHH O CVLUSCTBOBAHHH CORAMHEHHH







