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JlonmonmuuTenpHas oOmEeoOpa3oBaTeNbHasl MporpaMma TpeIHa3HavYeHa IS
CIIymiaTesie OTACNICHUs IOBY30BCKOTO 00pa30BaHUsl — yUYalIUXCsl JIEBSTHIX KIJIACCOB.
OBnaieHHE CEKpeTaMH COBPEMEHHOW XWMHHM TIO3BOJIUT OBJIAJIETh MHOTHUMH
aKTyaJbHBIMH U BOCTPEOOBAHHBIMU NMPOGECCUsIMU. 3HAHUE XUMUU JIa€T BO3MOKHOCTb
paboTaTh B 00JaCTH MEIULMHBL, (PapMakoIoTuh, OWOXUMHUU U OHOPHU3UKH,
MOJIEKYJISIPHOI OUOTOTHH.

JononHuTenbHas oOieoOpa3oBarelibHas MporpaMma MO0 XHUMHH COJEPIKUT
MIOYpPOYHBIE TJIaHbI 3aHATHI, BOIPOCHI U YIPAXKHEHUS JJIs1 paOOTHI IO TEME 3aHSTHUSL.

B comepxkaHuu JAHHOTO Kypca MPEACTABICHBI  OCHOBOIMOJIATAIOIINE
TEOPETUYECKUE CBEACHUS MO XWMHUU, BKJIIOYAIOIINE U3YYECHUE COCTaBa U CTPOCHUS
BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHMS, MCCIIEIOBAHUE 3aKOHOMEPHOCTEU
XMMHUYECKUX MPEBPALICHUN U MyTEW YIPABICHUS UMU B LEAX MOTYyYEHUS BEUIECTB,
MAaTEpPUaIOB, SHEPTHH.

Copnepkanue ydeOHOTO TpeaMeTa BKIIOYAET CBEICHUS O HEOPraHMYeCKUX
BEIIECTBAX, HMX CTPOCHUM M CBOMCTBAX, a TAaKXKEe XUMHYECKUX IIpoleccax,
OpOTEKAoNMX B  OKpyXawomem wmupe. Haubonee  cliokHBIE — DJIEMEHTHI
DyHIaMEHTAIILHOTO SiJ[pa COJEPKaHus 00IIero o0pa3oBaHus MO XUMUH, TaKue, KaK
OCHOBBI OPIaHUYECKOM U NMPOMBILIJICHHON XUMUU, IEPEHECEHBI B IPOTPAMMY CpEIHEN
IIKOJIBI.

TeopeTnueckyr0o OCHOBY H3YyYEHHUs] HEOPraHUYECKOW XHMHUU COCTaBIIACT
ATOMHO-MOJIEKYJISIPHOE yueHue, nepuoandeckuii 3akoH .M. MenaeneeBa ¢ KpaTKuMu
CBEACHUSIMA O CTPOCHHMHU aTOMOB, BHJIAX XHMHUYECKOW CBS3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUU XUMHUYECKUX PEAKIIHI.

XapakTepUCTUKA 3JIEMEHTA MO €ro MOJOXEHHUID B MEPUOAUYECKON CUCTEME
xumudeckux dnemeHtoB [[.UM. MenneneeBa. ['eHernueckue psiapl MeTamia u
HemeTaia. XUMHUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB, KMCJIOT, OCHOBAHUI M COJICH.

OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE W HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu. CocTaBlI€HUE YPaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN
METOJIOM JJICKTPOHHOTO OanaHca. Peakiuu 3HAOTEPMUYECKHE U DK30TEPMHUYECKUE.
TennoBoit ahdexT XUM. peaKkiuu. Tepmoxumuyeckoe yYpaBHEHHE.
Ckopocth xumuyeckux peakuuid. [lepBoHavyanbHble MPEACTABICHUS O KaTalu3e.
Oo6patumeie peakiuu. Knaccuduxarus Xum. peakiuii.

DJIEKTPOIUTHI U HEAJNIEKTPOIUTHI. DICKTPOJIUTUUECKAS JUCCOLMALINS BELIECTB B
BOJHBIX pacTBopax. Monbl. Katnonsl m anumonsl. ['mapatHasi Teopusi pacTBOPOB.
DJNIeKTPOJIUTAYECKasT AUCCOIMAIIAS KUCIIOT, Ieiaouei u coseil. CiaOble U CHIIbHBIC
BJIEKTPOJIUTBHI. CreneHdb JTACCOIIUAIINH. Peakun MOHHOT'O oOMeHa.
OKHUCIUTENBHO-BOCCTAHOBUTEbHBIEC peakinu. OKUCINUTENb, BOCCTAHOBUTEb.

OOmiasi  xapakTepUCTHMKAa TaJIOTCHOB HAa OCHOBE WX TIOJIOKEHHS B
[Tepuonnueckoi cucteme 3ymeMeHTOB. OONIHOCTh W pa3iuuve B CTPOCHUU AaTOMOB.
Mousekynbl TPOCTBIX BEMIECTB U TATOTEHUA0B. PU3NYECKUE U XUMUUYECKHE CBOMCTBA
rajioreHoB. HaxoxneHwe B mnpupoje, MoMydeHue, (U3MYECKHEe W XUMUYECKUC
CBOMCTBA XJIOPA, pACTBOPUMOCTD B BOJIE, OKHCIUTEIbHBIE CBOMCTBA B3aUMOACHCTBUE
C MeTajIaMu, BogopoaoM. Bzanmonericteue ¢ Bonou. [Ipumenenue xmnopa. Jlencraue
xJ0pa Ha opranusm. [lonydenue xa10poBoIOPOa U CONMSTHON KACIOTHI. DU3NUECKUE U



XUMHY. CBOMCTBA, MPUMEHEHHUE COJISTHOM KHUCJIOTHI, 3HAUEHUE COJITHOW KUCTOTHI JJIst
HOPMAaJILHOTO MHuIleBapeHus. KauecTBeHHbIE peaKIMy Ha XJIOpUJI-, OpOMUI-, HOTU-
W OHBI.

[TonoxxeHne KucCaopoga M Cepbl B MEPUOAUYECKOW CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPONUS KUCIOPOAA — O30H.

Cepa. Amnnorponus cepbl. u3znueckue U Xumuyeckue cporicta. Haxoxnenue
B nipupoje. [Ipumenenue cepsl. Okcun cepol (IV). CepoBomoposiHas u cepHUCTAs
kucaoThl U ux coiu. Oxcun cepsl (VI). Cepnas kuciora u ee conu. OKUCTUTEIbHBIE
CBOMCTBA KOHLIECHTPUPOBAHHOW CEPHOU KUCIIOTBHI.

[Tomoxenue azora m ¢dochopa B TMEPUOAMYCCKOU CHUCTEME XUMHUYCCKUX
AJIEMEHTOB, CTPOEHUE WX aTOMOB. A30T, (puU3MUECKMEe W XUMUUYECKHUE CBOMCTBA,
MoJy4eHrue U npuMmeHenne. Kpyropopot azora B npupojge. AmMMuak. @u3ndeckue u
XMMHUYECKUE CBOMCTBA aMMUAKa, MOJydyeHUE U npuMeHeHue. Comu amMoHus. OKCUIBI
azota (II) u (IV). A3otHas kuciora u ee coiu. OKUCIUTENbHbIE CBOMCTBA a30THOU
KHUCJIOTHI.

®ochop. Amnorponusi dochopa. Puznueckue M XUMUYECKHE CBOWCTBA
docdopa. 3nauenune ¢ocdopa i opranuzma uenoeka. Oxcua docdopa (V).
OptodochopHas kucimoTa u ee conu. MuHepanbHble yaoOpeHus. BrnusHue n30bITKa
HUTPATOB B MMHILEBBIX MPOAYKTAX HA 3I0POBBE YEIOBEKA.

[Tonoxxenue yriaepona U KPEMHHS B MEPUOJUYECKON CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHUE UX AaTOMOB. YTJEpoJ, aUIOTPONHBIE MOAU(UKAIIUY,
¢u3nueckue W XUMHUYECKHME CBOWCTBA YIyiepoAa. YTapHbIM Ta3, CBOMCTBa U
(du3nogornyeckoe IeMCTBUE HAa OPraHu3M. YTIIEKUCHBIN ra3, yrojibHas KUCJIOTa U e
conmu. Kpyrosopor yriepoma B mnpupoae. Kpemuwit. Oxcup kpemuus (IV).
Kpemnuesas kucnora u ee conu. Crekno. LlemeHT.

[lonoxeHne METAIIIOB B IEPUOANYECKON CHCTEME XUMUUECKUX d1eMeHTOB 1. 1.
MengaeneeBa. Metayumueckas CBsi3b. PU3NUECKHAE U XUMUYECKHE CBOWCTBA METAJIOB.
Psn wmanpsokenuit metamsoB. [lonatue o Meramtyprun. CrnocoObl MOTyYeHUS
meTaioB. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpoH3a). [Ipo6iema 0e30TX0MHBIX
MIPOMU3BOJICTB B METAILUTYPTUHU U OXpaHa OKPYKAIOIIEH CpEebI.

[Ilemounbie MeTamibl. [lonokeHWE WMIETOYHBIX METAUIOB B MEPHUOIUYECKOMN
cucteMe U ctpoeHue atroMoB. Haxoxzaenue B npupoge. Ousznueckne 1 XUMUYECKUE
cBoricTBa. [I[puMeHeHNE IETOUYHBIX METAIUIOB U UX COCAUHEHUN. 3HAUCHUE HATPUS U
KaJusl, Kak  OWOr€HHBIX  MAaKpOdJIEMEHTOB, [JIi  OpraHu3Ma  4eJIOBeKa.
[[lenouno3emenbHble MeTalibl. [lomoXkeHHe MIETOYHO3EMENbHBIX METALUIOB B
MEPUOINYECKOM CUCTEME U CTpoeHHue aToMOB. Haxoxnenue B mpupoe.

Kanpiuit u ero coenudeHus. JKeCTKOCTb BOJBI U CIIOCOOBI €€ YCTPAHCHMS.
3HavyeHUe KIS, KaKk OMOTEHHOTO MaKpOd3JIEMEHTa, JIJIsl OpraHu3Ma 4eaoBeKa.

Amomunuid. [1onoxxeHre aatoMUHNS B IEPUOAUIECKON CUCTEME U CTPOCHUE €TO
aroma. Haxoxnaenue B npupoje. PU3NUECKUE U XUMUYECKHE CBOMCTBA AIFOMHUHUA.
AMdoTepHOCTh OKCHIA U TUAPOKCH]IA ATTFOMUHHUS.

JKeneso. [lonoxenue xenes3a B IEPUOANIECKON CUCTEME U CTPOECHHE €r0 aTOMa.
Haxoxnenue B mpupone. Ousnueckue U XUMUYECKUE CBOMCTBA kene3a. OKCUIIBI,
ruapokcuanl U conu xkenesza (II) u xenesa (III). 3nauenue xene3a, kKak OMOTEHHOTO
MAaKpO3JIEMEHTA, 151 OPTraHU3Ma YEJIOBEKa.



[Ipenmer opranndeckor XxuMuu. BemecTsa OpraHnyeckue 1 HEOPraHUYECKUeE.
Teopuss XHMMHUYECKOrO CTpPOEHHs OpraHudeckux BemectB A.M. byrneposa.
MonekynspHble U CTPYKTYpHbIE (DOPMYJIBI OPraHMYECKUX BEIIECTB. YIPOIIEHHAsS
KJIaCCU(PUKALUS OPTAaHUYECKUX BELLIECTB.

[TpenenbHbIE YIIIEBOAOPOIBI: METaH U 3TaH (CTPOCHUE MOJEKYJ, TOPEHHE
METaHa W 3TaHa, JErHJIpUpOBaHUE HSTaHa, NMPUMEHEHHE MeTaHa). HenpenenbHble
YIJIEBOAOPOBL: 3TWIECH U ALlETWIEH CTPOSHUE MOJIEKYJbl dTHWICHA, JBOMHAS CBSA3b.
B3auMozeicTBue 3TUICHA C BOAOMU, peaKkLus MoauMepusanuu 3tuineHa. [lonustuien
Y €ro 3HAYCHUs.

[loHATHE O HpeneNbHBIX OJHOATOMHBIX CHUPTaX Ha IPUMEpax MeETaHola M
aTaHona. OU3HOJOTHYECKOE AEHUCTBHE 3TAHOJIA. TPEXATOMHBIM CHUPT — TIIMLEPHUH.
[IpenenbHbIE OAHOOCHOBHBIE KapOOHOBBIE KUCIOTHI HA IPUMEPE YKCYCHOM KUCIOTHI.
E€ cBoiicTBa n npumeHenue. Peakuus 3repudukanuy 1 NOHATHE O CIOKHBIX d(pupax.
XKupsl  kak  cioxkHble  3¢QuUpbBl  [NMIEpPUHA U OKUPHBIX  KHUCIIOT.
[TonsiTe 06 aMMHOKHMCIIOTAaX. 3aMEHUMBIE U HE3aMEHUMbIE aMUHOKHUCIIOTHL. Peakunu
IIOJIMKOH/ICHCALIUH.

benku, ux ctpoenue u ouonornyeckas ponb. [Tonstue 00 yrnesogax. I'moko3a,
e€ cBoiicTBa 1 3HaueHue. Kpaxmain u uesmonos3a (B CpaBHEHUM), UX OHOJIOrHYEcKast
poJib. 3HaUEHUE OEJIKOB, )KUPOB U YIIIEBOJOB B OPraHU3alUN PAlMOHATIBHOTO TUTAHUS
YeJ0BeKa.

TemaTuveckoe cogep:RkaHue 3aHATHH

Ha xax1oM 3aHATHH TTPOBOJIATCS CIAEAYIOIINE BUIBI paboT:

- pa300p TEOPETHUECKOTO MaTepurasa Mo TeMe;

- pa30op U perieHne TeMaTHIECKUX 3aJIaHUi TI0]T PyKOBOJICTBOM MPETogaBaTes
¢ paboToH y TOCKH;

- pelIeHre pacueTHBIX XUMUYECKUX 3a1a4 Pa3IMYHOTO THIIA,;

- MPOBEPKA CaMOCTOSITENIbHON pab0ThI U paboTa HaJ OUTHOKAMHU.

Ne 3aH. Tema

1-2

CoBpeMeHHBbIE PEJCTABICHUS 0 CTPOEHUU aToMa. CTpOEHUE PIEKTPOHHBIX
ob6onouek aroMoB nepBeiXx 20 anemenToB Ilepmommueckoit cucremsl J[.U.
Menpeneena. [loHATHE 0 KATHOHAX U AHUOHAX.

Ilepuonnueckuit 3axkoH u llepuogmueckas cucreMa XUMHYECKHX
anemeHToB .M. MenneneeBa. I'pynnbel u nepuonsl llepuognueckon
CUCTEMbI. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB 10 MEPHOJIaM U
rpynnaMm  [lepuoguueckoit cucremMbl XUMHYECKHX 3neMmeHToB  [[.U.
Menpeieena.

CrpoeHue BeliecTB. XHUMHUYECKass CBsI3b: KOBaJIGHTHas (TOJsipHAs |
HEMOJISIpHAsA ), MOHHASI, METAJITUYECKas.

BaneHTHOCTh XUMHUYECKUX 3JIeMEHTOB. CTENeHb OKUCIICHUS] XUMUYECKHUX
AIIEMEHTOB.

Peuienue 3a1au Ha BBIYMCIIEHUE MACCOBOM 10U AJIEMEHTA B BEIIECTBE.

Pabota Hanx cnoxxabiMU MOMeHTaMu TeM Nel-3




XHUMUYECKHUN 3JIEMEHT. ATOMBI U MOJIEKYJIbl. Kon4ecTBo BelecTna.
MomnsipHast Macca ¥ MOJIAPHBIN 00bEM.

OcHOBHBIE KJIacChl HEOPraHUYECKUX cOoenuHEHUM. IIpocThie U cloxkHBIE
BEILIECTBA.

bunapHbie coelMHEeHUs: OKCHUIBI, CYIb(UIbI, HUTPUIbL, TUAPUIBI U T. 1.

Oxcuapl: KHCIIOTHBIE, OCHOBHBIE, aM(OTepHbIE, HeCcoJeoOpasyrolue.
[Tomyuenue, pusndeckne u XuMUIecKre cBoiicTBa. PacTBopuMocTs B BojE.
Howmenknarypa.

5 OCHOBHBIE KJIACChl HEOPTAHUYECKUX coequHeHn. KucmoTel 1 oCHOBaHUSI.
Comnu.
DNEKTPOUTHI M HEXJIEKTPOIHUTHI. IJICKTPOIUTHICCKAS TUCCOIHAITHS.
CniocoObl BeIpaXKeHHSI KOHILIEHTpAIIMU BEIIECTBA B pacTBope. Brruuciaenus
MacCOBOM JI0JIM paCTBOPEHHOTO BEIIECTBA B paCTBOPE.

6-7 XuMHueckas peakius. YCIOBUS U NMPU3HAKKA TPOTEKAHUS XUMHUYECKHUX
peakuuii. Xumudeckue ypaBHeHHs. CoxpaHEHHE MacChl BEIIECTB IPHU
XUMHUYECKUX PEAKIIHSIX.

Knaccudukanus XuMrUuecKiX peakifii o pa3IuyHbIM MIPU3HAKAM: YUCITY
U COCTaBy HCXOJHBIX W TIOJYYCHHBIX BEIIECTB, M3MCHCHHIO CTETICHEH
OKHUCJICHUSI XUMHUYECKHUX AJIEMEHTOB, MOTJIOMICHUIO M BBIICICHUIO SHEPTHH,
00paTUMOCTH.

TernnoBoit 3¢ddexT xumuueckoil peakuu. Pacuersl TemnoBoro 3ddexra
pEeaKIyy MO YPaBHCHHUIO PEAKITNH.

Peaknnmn 0e3 wu3MeHeHHsS CTeneHell OokucieHusa. VoHHO-OOMeHHEBIE
peakumu. [ uaponus. Bonopoaueii nokasarens. MHAMKATOPBL.

8-9 [ToHsiTMS OKMCIIWTENb, BOCCTAHOBHUTENb, IMPOIECCHl OKUCICHUS U
BOCCTAaHOBJICHUS.  BaxkHeHlmmme  OKHCIMTETM W BOCCTAaHOBUTEIH.
CocraBneHue ypaBHEHUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUU.
MeTtop 25IeKTpOHHOTO OanaHca.

Pemenue 3aau ¢ pacueTaMu 10 YpaBHEHUIO PEAKITHH.

Pabota Hajg cinoxHEIMU MOMeHTaMHu TeM Ne4-9
KonTtponbHas paboTa 1o npoiJICHHOMY MaTepualy.

10 Bonopon. T'amorensr m ux coemunenus. llomydenue, duzmyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BeIIecTB. [I[puMeHeHwme.

Pa360p KOHTPOILHOM PaOOTHI.

11 Kucnopon, cepa um wux coeguHenus. llomyuenue, ¢usnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BeecTB. [IpuMmenenue.

12 Azort, pochop u ux coenunenus. [lonyuenue, Guzndeckne U XUMUUIECKUC
CBOMCTBA MPOCTBIX U CIIOKHBIX BeeCTB. [ [pumeneHue.

13 Yrnepon, kpeMHuii u ux coeauHeHus. I[lomyuenue, Qusnueckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BellecTB. [I[puMenenue.

14 Mertamibl - 1IeNOYHbIE U IIEJIOYHO3EMENbHbIE, AIIOMUHUH, Kene30. Mx

BaXkHble coenuHeHus. Ilomyuenue, ¢usnueckue U XUMHUYECKHE CBOWCTBA.
IIpumenenue.




15

YucTele BeniecTBa U cmecu. Pa3ienenne cmeceid 1 04MCTKA BEILIECTB.
[IpaBmia Ge3ornacHoi pabOTHI B IIKOJBHOM naboparopuu. JlabopartopHas
nocyja u obopynoanue. [Ipo6iaembl 6€301acHOTO UCIOJIB30BAHUS BEILIECTB
U XUMHYECKUX PEAKIMi B OBCETHEBHOM KU3HH.

KauecTtBeHHble peakiuy B HeopraHudecko xumuu. KauecTBeHHbIE
peakiMy Ha MOHBI B pacTBOpe (XJOpuI-, cyibdar-, kapOOHAT-UOHBI, NOH
aMMOHHUS).

KauecTBeHHBIE peakiuu Ha ra3oo0pa3Hble BeliecTBa (KUCIOPOJ,
BOJOPOJI, YTIEKHUCIIbII ra3, aMMHaK).

16 00630p mpoitnerHoro marepuania. [loBroperue
Pabora nan cnoxxueimu MmomeHtamu TeM Nel0-15. Kontponbshas pabota -
[TpoGue1it OI'D.
17 Hrtorosoe 3anstue. Pazdoop ommbok nmpodHoro OI'D.
TemaTuuyeckue BONPoOCHl U 3a1aHNUS 1JIs1 padoThI
3ansTue Nel-2
1. ATOM Kakoro XUMHYECKOTO OJJIEMEHTa HMEET NPUBEACHHYIO HIDKE

CXEMY CTPOCHUS?

NN

S

1) aprona 2) Kucaopoaa 3) cephl 4) xanbIus
2. Ha nmpuBeieHHOM pHCYHKE M300pakeHa MOJICITh aToMa

€1

1) maraus 2) KanpLus 3) nutug 4) xanus

3. B atoMe s5ieMeHTa ABa SHEPreTUYECKUX YPOBHSI 3aMOJHEHbI AJIEKTPOHAMH,
Ha TpeTbeM HaxosaTcs 4 3nekTpoHa. Kakoi 3To a5meMeHT?

1) kpemuui 2) yriepon 3) kuciopon 4) cepa

4. CKOJIbKO DJIEMEHTOB U3 MPEJIOKECHHBIX HUXKE MMEIOT OJMHAKOBOE YHCIIO
BHEIIHHUX 3JICKTPOHOB? Mg, Al, Si, Be, Ca, Ba

5. CKOJIBKO POTOHOB U DJIEKTPOHOB UMEET aTOM, KOTOPBIM HAaXOIUTCSA B 3-M
nepuoje u IV rpynne? Kakos ero aroMmHblii Bec?

6. CKOJIKO KATUOHOB CPEAU MPEITIOKEHHBIX YACTUIL?

AlF*, NOs~, Ca?, CI, F, Li*, K*, [Ag(NH3),]*

7. ATOM mMeeT AJIeKTpoHHYI0 KoHburyparuio 2é8e3é. Kakoit 3to atom? B
KaKOM IMEepPUOJIE U B KAaKOW IPYIINE OH HAXOAUTCA?

8. Pacnpenenenue 5>JI€KTPOHOB B aTOME€ IO JHEPreTUYECKUM YPOBHSIM
COOTBETCTBYET psay uucen: 2,8,8,2. Kakoi 3To atom?




9. CKOJIBKO 3JIEKTPOHOB HAaXOJMTCSI BO BHEIIHEM AJIEKTPOHHOM CJIO€ aTOMa, B
sape kotoporo 14 npoToHOB?

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

10. [IpuBeneHa »1neKTpoHHasE KOH(GUTYpalldsd aToMa HEKOTOPOr0 XUMUYECKOTO
AJIEeMEHTa B OCHOBHOM COCTOSIHUU:

15225%2p%3s%3p*,

Ha ocHoBanuu 3T0# KOH(MUTypalluy BBITIOJIHUTE CIAEAYIOIINE 3aIaHHUS:

1) maiiTe Ha3BaHHE XUMHUYECKOMY 3JIEMEHTY, aTOM KOTOPOTO HUMEET TaKoe
AIIEKTPOHHOE CTPOEHUE;

2) yKaxuTe 3aps Aapa U YUCIO HECHAPEHHBIX AJIEKTPOHOB B aTOME 3TOrO
AIIEMEHTA;

3) ompexnenuTe, K METalJlaM WJIM HEMETAJJIaM OTHOCHUTCS IPOCTOE BELIECTBO,
KOTOpO€ 00pa3yeT 3TOT XUMUYECKUI AIIEMEHT.

11. ATom »5i1eMeHTa B OCHOBHOM COCTOSHUHM HMEET JJIEKTPOHHYIO
KOH(UTypaIHIO:

15225%2p°.

Ha ocHoBanuu 3T0# KOH(MUTYpalluy BBHITIOJIHUTE CIEAYIONINE 3a1aHHS:

1) ykaxxutre CHUMBOJI XMMHUYECKOTIO 3JIEMEHTa, aTOM KOTOPOIO HMEET TaKoe
AJIIEKTPOHHOE CTPOEHUE;

2) npuBeauTe 0003HAYEHUE OHO3APSIHBIX KATHOHA Y AHMOHA, UMEIOIINX TaKOe
K€ YKCIIO 3JIEKTPOHOB U CTPYKTYPY BHEIIHETO SHEPTreTUYECKOTO YPOBHS, KaK U aToOM,
MIPUBEICHHBIN B 3a/1aHNH;

3) cocraBbTe (OpMYTy  BO3MOXHOTO  COEIUHEHHUs, OOpa30BaAHHOIO
MOJIyYeHHBIMH KATUOHOM U aHUOHOM.

12. AToMm »ieMeHTa B OCHOBHOM COCTOSIHUM HMEET JIJIEKTPOHHYIO
KOH(Urypaluio BaJ€HTHBIX JIEKTPOHOB:

3s%3p2.

Hcnonp3yss 3Ty BaJEHTHYIO DJEKTPOHHYIO KOH(PUIypaluio, OTBEThTE Ha
CJIEIYIOIME BOIIPOCHI:

1) CKONBKO BCEro 3JEKTPOHOB B AaTOME, HMMEIOIIEM TaKyl0 BaJCHTHYIO
AIIEKTPOHHYIO KOHPUTYpAITHIO?

2) yKa)XKUTE€ YUCJIO HECHAPEHHBIX 3JICKTPOHOB B ATOM aTOME U MHUHUMAIIbHYIO
BO3MOXHYIO €r0 CTENEHb OKUCIICHUS;

3) ompexaenuTe, K METalJlaM MJIM HEMETaJlJlaM OTHOCHUTCS MPOCTOE BELIECTBO,
KOTOpO€ 00pa3yeT 3TOT XMMUYECKUH 3JIEMEHT.

13. Homep nepuoaa B Ilepruoanueckor cuctemMe XuMru4eckux sneMeHToB [l. M.
MeneneeBa paBeH YUCITY

1) 3EKTPOHOB B aTOME;

2) 3JEKTPOHOB BO BHEIIIHEM CJIO€ aTOMOB;

3) HEJOCTAIOIMIMX TEKTPOHOB JI0 3aBEPILICHUSI JIEKTPOHHOTO CJIOS;

4) 3anoJaHsAEMbIX JEKTPOHHBIX CIIOEB B aTOME.

14. Homep rpymmsl B [lepuoanueckoil cucteme XuMuyeckux 3yeMenToB /1. WM.
MeHnneneeBa COOTBETCTBYET

1) uncity 3JIEKTPOHOB B aTOME

2) 3HaYEHUIO BBICHIEH BaJICHTHOCTH 3JIEMEHTA 10 KUCTIOPOTY



3) uKcy NEKTPOHOB, HEAOCTAIOLIUX J0 3aBEPIICHHS BHEIIHETO JIEKTPOHHOTO
cios

4) 4uciy ANEKTPOHHBIX CJIOEB B aTOME

15. B moarpymnmax Ileproguyeckoil cucTemMbl C YBEIMYEHUEM 3apsfa sapa
aTOMOB MPOUCXOIUT

1) ycuiieHre HEeMETaUTMYEeCKUX CBOWCTB 3JIEMEHTOB

2) yMEHBIIECHUE YKCIia TPOTOHOB B SApPE

3) yBeNnMUYEHHE pagryca aTOMOB

4) yBeJIMUYEHUE ICKTPOOTPUIIATEIIBHOCTH

16. B mepuone ¢ yBEIMYEHHEM ATOMHOIO HOMEpPAa XUMHUYECKOIO 3JIEMEHTa
MIPOUCXO/IHUT

1) yMeHbIlIeHHE 3aps/ia sjipa aToMa

2) yCUJIeHHE METAINTIMYECKUX CBOMCTB

3) yMeHbIIIeHHE aTOMHOT'O pajnyca

4) yMeHbIIIEHHE YHCJIa BAJICHTHBIX 3JIEKTPOHOB

17. CkOJBKO SJIEMEHTOB U3 MPEAJIOKEHHBIX HIKE OTHOCATCA K OJHOMY
nepuoy? Ag, Al, B, Ca, Cr, Br

18. Pacnioniokute cieayromue 3JeMEHTHI 0 BO3PAaCTaHUI0 aTOMHOTO pajguyca:
Al, P, Na, S, K, Mg

19. Paguyc atoma yriepoja 0oJblie pagnyca aroma

1) a3oTa 2) 6epunust 3) anmoMuHUA 4) KpeMHHUs

20. PacrionoxuTe CHEOyIOMIME DJIEMEHTbI B  TOPSAJKE BO3PACTaHMS
mertamumueckux csorcts: Al, P, Na, S, K, Mg

21. Hewmeramnnueckue CBOWCTBA YIJiepoja BBIPAXKEHBI CHUJIbHEE, YeM
HEMETAJNINYECKUE CBOMCTBA

1) kuciopozaa 2) KpeMHUsI 3) azora 4) ¢ropa

22. OCHOBHBIE CBOMCTBA OKCHJIa MarHus BBIPAXXEHBI CHIJIbHEE, YeM OCHOBHBIC
CBOMCTBA

1) oxcuna 6epusums 2) okcuia HATPUS

3) oKcHIa KabIus 4) okcua Kanus

23. B kakoMm psay dJ€MEHTBhI PACIOJIOKEHBI B TIOPSAIKE YMEHBIICHUS WX
3JIEKTPOOTPULIATEIILHOCTH ?

1) a30T — xmcIOpOa — BTOP

2) HaTpuil — MarHuil — aJqrOMUHUN

3) OepuiuMii — MarHuii — KaJbIUi

4) ceneH — cepa — KHUCIOPOJ]

24. O6mmMm 17151 KpeMHus U ocdopa siBisieTcst

1) Hanmuuue 15 37eKTPOHOB B aTOMax

2) crmocoOHOCTh 00Pa30BHIBATH BBHICIINE KUCIOTHBIE OKCHIBI

3) HaXOXKJIeHUE BAJICHTHBIX AJIEKTPOHOB B TPETHEM AJIEKTPOHHOM CJIO€

4) HanM4Ke MATH IEKTPOHOB BO BHEIIIHEM 3JIEKTPOHHOM CJIO€

5) cyliecTBOBaHME MPOCTHIX BEIIECTB B (POPME IBYXAaTOMHBIX MOJIEKYJI.

25. Hewmeramnnueckue cBoiicTBa (Qocdopa BbIpaKeHbl CHUIIBHEE, YEM
HEMETAJUINYECKHUE CBOMCTBA

1) azota 2) Kucinopoja 3) cepsbl 4) kpeMHHUs



26. B kakoMm psAgy S5JEMEHTHl PACIOJIOXKEHBl B TOPSAKE YBETMYECHUS HX
AIEKTPOOTPULIATEIIBHOCTH ?

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

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

27. Kakue nBa yTBEp:KICHHS BEpHBI JUJISl XapaKTEPUCTUKU KaK a30Ta, TaK U
KHUcIopoa?

1) ATOM XMMHYECKOTO 3JIEMEHTa UMEET 5 BAJICHTHBIX 3JICKTPOHOB

2) Huzmast crenedsh OKUCICHHUS] XMMUYECKOT0 AJIEMEHTa paBHa -3

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

4) Yucno npoTOHOB B SIAPE aTOMa XMMUYECKOT0 3JIEMEHTA PABHO 7

5) DAEKTPOOTPUIIATENFHOCTh XUMHUYECKOTO AJIEMEHTA BBIIIIE, YeM y yTIepoaa

3austue Ne3-4

1. CocTtaBbTe 3JIEKTPOHHBIC KOH(MUTYpAIlUA BaJICHTHBIX 3JIEKTPOHOB aTOMOB
dTopa u azora. Ilpennmoxure MexaHu3M OOpa30BaHUS CBSI3U MEXIYy aTOMaMH B
Mosekynax Fa u Nj. Kakas Monekyna 6osiee mpodHas u mouemy?

2. Macca mosexynsl cepsl Sy pasHa 4,25-107%2 r. OnpemenuTe 9uCIO aTOMOB
cepbl, BXOAAIMX B Mosiekyiy. [IpuBenute hopmyny cepsl. [Ipu pacyere yurure, 4To
Macca atoma yriaepoza passa 1,993-10% r.

3. llpuBeawTe BaJlCeHTHBIC OJJICKTPOHHBIE KOH(PUTYpAIMU U OMPEICITHUTE
BO3MOJKHBIC CTETICHW OKHCJICHUSI U BaJICHTHBIE BO3MOXKHOCTH aTOMOB: 0opa; ¢Topa;
docdopa. [Ipeaynoxure Bo3MOKHBIE (HOPMYJIBI UX COCTUHEHUH.

4. TlpuBenute SIEKTPOHHYIO KOH(MUTYpAIMIO BAJCHTHBIX JIIEKTPOHOB LIS
CJIEIYIOIUX YACTHII:

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

6) CO, C+2, C+4, C—4;

B) CI° CI*3, CI'", CI™L.

5. Beibepute 13 NpeiosKeHHOTO psifia BEIIECTBA ¢ KOBAJIEHTHON HEMOJISPHOM
cBsa3bio: HyS, Oy, Sg, SO, Hy, Cu, C, H,0, Ar.

6. BemecTBOM ¢ KOBaJIEHTHOM MOJISIPHOM CBSI3BIO SIBISIETCS

1) Na 2) KF 3) Py 4) HF
7. KoBaJICHTHYIO CBS3b HMEET KaXKI0€ U3 JABYX BEIICCTB psja:
1) P,Osu O, 2) CaC,uCO 3) P4, u NaF 4) CuO u N,0s5

8. Kakue u3 nepeurcieHHbIX BEIECTB COJIEPKAT MOHHBIE CBSI3U?
A|C|3, H2804, N&NOg, CaO, NH3, HZO, Br,

9. CKOJBKO COEIUHEHUWW Cpeld TEPEUYUCICHHBIX BEIIECTB COJIEpPKAT
KOBQJICHTHBIC HEMOJISIPHBIC CBSI3U?
Br,, H,S, Cu, O, CH,4

10. CkonbKO COEIMHEHUM Cpelr MEePEYUCICHHBIX BEIIECTB COAEpKaT
KOBAJICHTHBIE TOJISIPHBIE CBSI3U?
A|, CuO, NHs, C|2, H,S, C,Hs

11. Kakoil BUJl XUMUYECKOU CBSI3U XapaKTEPEH sl Meau?

1) KoBasieHTHAs HEMOJSIPHAsI 2) MeTayuinuecKas

3) uoHHas 4) KoBaJIEHTHAsI MOJIIPHAs



12. B coeaMHEHUN HATPUS C KUCIOPOJOM XUMHUYECKas CBA3b

1) nonuHas 2) KOBaJIEHTHAs TOJIApHAsI

3) KOBaJICHTHAsI HEMOJISIpHAs 4) MeTayuIMdecKas

13. BemectBaMu ¢ MOHHOM M KOBAJICHTHOM HEMOJSIPHOW CBSI3bIO SABJISIOTCS
COOTBETCTBEHHO

1) xJopua HaTpus U XJIO0p 2) BOJOPO/ U XJIOP
3) xnopun meau(Il) u xaopoBoopo 4) Bo/1a 1 MarHui

14. NonHast XuMH4Y€ecKasi CBA3b peain3yeTcs B

1) xnopoBogopozae 2) TUIPOKCHUJIC HATPUS
3) okcuae yraepoaa(ll) 4) okcupe yraepoaa(1V)
15. B xakoii MOJI€KyJI€ €CTh JBOMHAs CBSI3b MEXIY aToMaMu?

1) N2 2) H,0 3) NH3 4) CO;

16. OnpenenuTe MaKCUMAaIbHYIO TOJOKUTEIBHYIO M HU3IIYIO OTPUIATEIHHYIO
CTEIIEHb OKUCJIEHUS CIIETYIOLUX 3JIEMEHTOB!

a) HaTpuUi; 0) aTIOMUHMIA;

B) KDEMHUI; T) XJI0p;

1) MBIIIBSK; €) [UHK;

’K) MapraHelr; 3) XpoM;

1) CBUHEII; K) OJIOBO.

CocraBbTe (hOpMYJITBI BOBMOXKHBIX COETMHEHHUM ATUX PJIEMEHTOB C BOJOPOJIOM U
KHCIIOPOJIOM.

17. B kakoM COETMHEHUH aTOM CEPbI MIPOSIBISET BBICIIYIO CTETIEHb OKUCIICHUS ?

N&zSOg, KZS, st, N&zSzOg, ZnSO4

18. Omnpeaenure cTeNeHNU OKUCICHHS DJIEMEHTOB B CIEAYIOIIMX COCIUHCHUSIX:
H3sPO4, K3PO4, N2Os, NH3, Cly, KCI, KCIO3;, Ca(ClO,4)2, NH4Cl, HNO,, Li, LisN,
MggNg, NF3, N2, NH4N03

19. Onpenenure CTEEHN OKUCICHUS SJIEMEHTOB B CICAYIONIUX COCIMHEHUSIX:
H.O, H,0,, KOH, KH, K,0,, BaO, BaO,, OF,, F,, NF3;, NayS, FeS, FeS,, NaHS,
NaZSO4, NaHSO4, SOz, SOClz, 502C|2

20. OnpenenuTe CTETIEHU OKUCICHUS DJIEMEHTOB B CIICAYIONIUX COCTUHEHUSX !
MI’IOQ, Mn(OH)z, KMI"IO4, KzMnO4, Cr, CI’(OH)Q, Cf(OH)g, KszO4, Ksz207,
(NH4)2CI’207, K3[A|(OH)6], Naz[Zn(OH)4], Kz[an|4].

21. Omnpenenute creneHb okuciaeHus azora B HNOs;. CoBnagaror am
MaKCHMaJIbHO BO3MOJKHAsI BaJICHTHOCTh M MAaKCHMAaJIbHO BO3MOJKHAs CTCEICHb
OKHCIICHHUS A1 aToMa a30Ta?

22. OnpenenuTe MacCOBBIE JI0JIU JIEMEHTOB B okcuae HaTpust NayO.

23. B coenuHeHun HaTpus, XJopa U KUCIOPOJa MACCOBBIE JIOJU AJIEMEHTOB
paBubl 18,8; 29,0 u 52,2 % coorBerctBeHHO. Ormpeaenure GOpMyiay 3TOro
COEIUHCHMUS.

24. MaccoBasi 107151 CEpbl B CEPHUCTOM KUCIIOTE PaBHA

1) 18,0 % 2) 24,5 % 3) 39,0 % 4) 65,2 %
25. MaccoBas 10151 a30Ta B HUTPATE KalbIHsl paBHA
1) 17 % 2) 34,2 % 3) 68,4 % 4) 75,1 %

26. Onpenenure GopMyITy XUMHUUECKOTO COSTMHEHUS, €CJI MaccoBbie 10 (%)
COCTaBJISIIONIUX ero 37eMeHToB paBHbl: H — 1,59; N — 22,22: O — 76,109.



3ausatue No5

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

2. Kakoit o0beM mipu H.y. 3aHUMAIOT 2 MoJIsI yriiekucioro raza CO;?

3. Onpenenure MossipHyro Maccy cienyrommux BemecTB: Cly; NaClOs; N2Os;
CuSOy; CuSO4-5H,0; Fea(S04)s; Fea(S04)s-7 HLO.

4. PaccuuraiiTe KOJIMYECTBO BEIIECTBA MarHvsi B 00pas3le 3TOro MeTaiia
maccon 12 r.

5. Uemy paBHa Macca razoBoi cMecu 10 Moseit Bogopo/ia u 5 Moseit kuciiopoaa?

6. CocTtaBbTe (hOpMyITBHI IPOCTHIX BEMIECTB: PTOpa, XJI0pa, Opoma, ioja, aproHa,
HEOHA, HATpUsA, PTYTH, MarHus, IMHKA, a30Ta, BOJOPO/Ia, HUKENS, 30J0Ta, KPEMHHS.
Pa3znennte nx Ha METaTBl 1 HEMETAJUIbI. YKaXXHUTE, B KAKOM arperaTHOM COCTOSTHUH
— KPUCTAJUIMYECKOM (K), KUIKOM (3K) WM Ta3000pa3HOM (T) — OHU CYIIECTBYIOT MpHU
OOBIYHBIX YCIIOBHSX.

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

1) ToapKO BOJIA 2) TOJIBKO KHUCIIOPO.

3) KHCIIOPOJ M aMMUAaK 4) Boa 1 aMMHUAK

8. CIIOKHBIM SIBJISIETCS KaX10€ U3 ABYX BEIIECTB:

1) a30T 1 030H 2) kpacHbIi dochop u cepHasi KUCI0Ta
3) cosigHast KUCIOTa U BOAA 4) BOJOpOA U KaJIMeBas CeIUTpa

9. CnoXHBIM SIBIIIETCS KaXJI0€ U3 ABYX BEILIECTB:

1) Boga u 030H 2) BoJa U a30THasi KUCIIOTa

3) a30T u KBapI1 4) Bo1a ¥ HATPUIA

10. Breibepute oxcuabl cpenu nepeuncieHHbIx coenuHeHuil: HNO3z, HzSO,,
A|203, NaZS, N&zOz, A|C|3, Na20, SOQ, NaCIO4, 02, OF2, Oze, MgO, NzOs, SiOz,
FeCls, H,0O, Cr,03, H,CO3. /laiiTe M Ha3BaHHUs.

a) YKaXHuTe 3JEMEHTHI, KOTOPhIE MOTYT MMETh OKCHJbI B JPYTHX CTEICHSIX
okuciieHus. CoctaBbTe UX (POPMYJIBI.

0) YkaxuTe OCHOBHBIC, KHCIOTHBIC M aM(OoTepHBIe OKCHIbl. Kakue m3 HHX
pactBopuMBI B Bojie? COCTaBbTE YPABHEHUSI BO3MOMKHBIX PEAKIU.

B) Ompenenure, K KakoMy KJIacCy OTHOCSITCS OCTaBIIMECS COEAUHEHUS B
[IEPEUYNCIIEHHOM PsAy, TalTe UM Ha3BaHHUS.

11. CKOJIbKO KUCTIOTHBIX OKCHIOB CPEU MEPEUNCICHHBIX COCAUHECHUM:

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

12. CKOJIbKO OCHOBHBIX OKCHJIOB CPEAU MIEPEUNUCICHHBIX COEAUHECHUI:
P,O3, NO, NO,, CuO, P,0s5, CO,, FeO.

13. Ckosbko aM(OTEepHBIX OKCUAOB CPEIU NEPEUNCICHHBIX COCTMHEHMIA:
Al;03, ZnO, NO,, MgO, P,0s, CO, FeO.

14. OcHoBHOMY, aM(OTEpHOMY U KHCIOTHOMY OKCHUIY COOTBETCTBYET Ps

bopmy:
1) Lizo — NaZO — Kzo 2) MgO — A|203— SiOz
3) B,O; — CO, — NO», 3) Na,O — MgO — A|203

15. K OCHOBHBIM OKCHIaM OTHOCST Ka)XJ0€ W3 JABYX BEILIECTB, (HOPMYIbI
KOTOPBIX



1) K70, Al,O3 2) MgO, NO 3) FeO, BaO 4) MnO,, Cr,03

16. Jlanbr okcunpl: A — okcun HaTpusi, b — okcun kaneius, B — okena nuHKa.
Cpenu HUX K OCHOBHBIM OKCHaM OTHOCST:

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

17. YKaxxuTe pacCTBOPUMBIE B BOJIE OKCU/IBI:

Zn0O, N,0O3, MgO, SiOz, CO,, Na,O

18. Onpenenure creneHu okuciaeHus Metamia B okcuaax FesOsu Coz0,.

19. VYcraHoBuTe COOTBETCTBHE MEXKIy Ha3BaHHMeM BemectBa U ero 21.
Onpenenute MacCoBBIE JIOJIH JIEMEHTOB B MOJIeKyJie okcuaa cepsl (1V).

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

21. B oxcuae Hekotoporo metamia | rpymnmsl [lepuoamueckoit cucremsr J[.U.
MenpaeneeBa maccoBasi qoyisi Kucinopoga paBHa 53,3 %. Onpenenute, 4To 3TO 3a
MeTaJll.

22. CoctaBbTe (GopMysbl BOJAOPOJHBIX COSAMHEHHUN yriepoja, a3oTa, (ropa,
kuciopoaa. Kakoe u3 aTux coeAuHeHUi 001a/1aeT IPKO BbIPAKEHHBIMU OCHOBHBIMU
CBOMCTBaMH, a KaKO€ — KUCIOTHBIMU?

23. CocraBbTe (POpMYJIBI OKCHJA M TEPOKCHIA BOJIOPOAA, HATPHUSA, KaJIbIIUS;
cynbduna xenesa (I1).

24. CocrtaBbTe (hopmynbl OKcUIa, Cylbpuaa, HUTpUIA, kKapOuga u TUIpuaa
KQJIBIIAS ¥ aJTFOMHAHHSL.

25. CTenieHn OKUCIICHHUS aTOMOB a30Ta B COSAMHEHUSIX, (OPMYITBI KOTOphIX NO
1 NH3, COOTBETCTBEHHO paBHBI

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

26. Kakue u3 cieayromux BemecTB OyayT B3aHMOJIEHCTBOBATh APYT C

TPYTOM:

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: Ko0, H,0, H,SO4, SiO;, Al,O3, Sr(OH), —
OyayT B3auMO/IeicTBOBaTh ¢ okcuaoM cepsl (V1)?
28. 3aKOHUNTE ypaBHEHUS CIICAYIONIUX PEaKITHii:

Hcxonnble BemecTna: [IpoyKThI peakumu:
a) CO, + H,0O = CaCOs3; + H,0;
CO,+Ca0 = Ca(HC03)2;
CO, + Ca(OH)z(m@) = H,COg;
COZ(I,B(;,) + C&(OH)zz CaCO;
6) Ca(OH),—' CaS0, + H,0:
Ca(OH)g + SO, = CaS + H,0;
Ca(OH)g + S0O;3 = CaS0O; + H,0;
Ca(OH); + H,S = CaO + H,0.
B) AlL,O; + HCI = NaAlO, + H,0;

Al,O3 + NaOH _« cuasrenue | Na[AlI(OH)4];



Al,O3; + NaOH + H,0 = AICl; + H,0:;
Al,O3 + Na,CO3_ v« cnaarene N Na[Al(OH)4]‘{

F) KOH + SOg(mG_) = K>CO3 + H,0;
KOH + SOzuenocr) = KHSOy;
KOH + COQ(H36,) = K>SO, + H,0:;
KOH + COZ(He}JOCT.) = KHCOS

I[) Fe,O3; + SO;= NaFeO, + H,0;
Fe,O3 + H,SO4 = Fe2(SO4)3;
Fez0; + NaOH _romne ,  Fe(NO3)s + HoO:
Fe,O3 + HNO; = Fe2(804)3 + H,0.

29. Xnopun xenesa (1) oOpaszyercs B pe3ysbraTe peakiivu:
1) Fe,O3 + Cl, —»
2) FeO + HCI —»
3) Fe,O; + HCl —»
4) FeO + BaCl, —»
3ansaTue Ne6-7

1. Onpenenute KUCIOTHI cpeau nepeuncienusx coeaunenuii: CuO, CIF, HCI,
H.COs, NaNOsz, HNO,;, H;SeOs, KOH, HF, SO, HCIO4, HySO;, H.S, H3PO..
[IpuBenuTe uX Ha3BaHUE.

a) Kakast U3 KMCJIOT OJHOOCHOBHAS, IBYXOCHOBHAsI, TPEXOCHOBHAs? 3aNUIINTE
YpaBHEHUS UX CTYNEHYATON TUCCOLUAIIIY.

0) BriOepute QopMynbl snerydux KuciaoT. lIpaBunbHO 7M ra3o00pasHbie
oe3Boaubie HCl u H,S HaseiBaTh kucioramu?

B) BeiObepuTe HeycToiunBbIe KUCIOTH. Ha30BHUTE coefMHEHMS], HA KOTOPbIE OHU
pacnagaroTcs.

r) OnpenenuTe CTENEHN OKUCICHUS SJIEMEHTOB B KHCJIOTaX, COAEPKAIINX a30T
u cepy. [IpuBeaure GopMybl UX KUCIOT B IPYTUX CTEMEHAX OKUCICHUS U JaiTe UM
HasBanus. [IpeactaBbre dopmysbl 3tux KuciaoT B Buae DOn(OH)nm. Kakue u3 Hux
CHJIbHEIE, a KaKHe — caa0bie?

2. CkoabpK0 KHCIOT cpeau nepeunciaeHnbix coequnennii: AI(OH)s, NH3, HoSOy,
HBr, HI, H,O

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

4. OnpenenuTe OCHOBaHUS cpeau nmepeunciacHHbx coeaunennii: RoOH, HCIO,
Zn(OH),, CuOHNOs3, AI(OH)3, Mn(NOs)2, LIOH, H3PO4, ZnSO4, Sr(OH),, HNO3,
Sb(OH)s, Fe(OH)3;, AIOHSO,4, Ba(OH),, BeO, NaOH. IlpuBeauTe ux Ha3BaHUS.

Kakue 13 HUX pacTBOpUMBI B BOJIE, KaKue€ — HepacTBOpUMBI? Kakue coeguHeHUs
HA3bIBAIOT IlI€JI0YaMH? 3aluIlUTe YpPaBHEHUS AJIEKTPOJUTHUYECKON AMCCOLMALNUU
PacTBOPUMBIX OCHOBAHUM.

5. Onpenenute, MPU TUCCOIUAIMN KAKUX COCIUHEHUU OOpa3ylOTCS TOJBKO
OH™- uoHsr:



a) CH3OH; 6) Zn(OH)Br; B) NaOH; 1) CH3;COOH
6. YCTaHOBUTE COOTBETCTBHUE MEXKIY CHMBOJIOM XHUMHUYECKOTO JJIEMEHTa U
(dbopMyI0ii €ro BHICHIETO THAPOKCUIA!

CuMBOIJI DIeMeHTa dopmyna TUAPOKCUIA
A)N; 1) O0H;
b) CI; 2) 3(OH)s;
B) Se; 3) H,D0y;
I) As 4) H3D0y;
5) HOO,;
6) HDO3
OrTBer: A b B r

7. Onpenenure maccy 0,8 MOJIb THIPOKCHIA HATPUA.

8. Ckousbko mmienoueii cpenu mepeuncinennbix coenuuenuii: Al(OH)s, NaOH,
Mg(OH),, Ca(OH),, Be(OH)

9. Omnpenenure coiu cpeau nepeuncieHHbIx coeauHeHui: Na,COs, KHCOs,
HCl, KzS, NaHS, Al(OH)zCl, H3PO4, N3.3P04, NaH2P04, CUOHC', Kzo, chr04,
K2Cf207, KAl(SO4)2, Al(OH)g, NH4N03, (NH4)2SO4, NaNH4CO3, CfClg, NaC|O,
NaClOs;, Fe;03, AIOHSO,. IpuBeaute ux Ha3BaHUSA. YKaKUTE CPEIHHUE, KHUCIBIC,
OCHOBHBIC, JIBOMHBIC COJIH.

10. YcraHoBHTE COOTBETCTBUE MEKIY (DOPMYJIION COIM U €€ MPUHAJIEKHOCTHIO

K ONpPEACICHHON TPyMIIe.

dopmyna conu I'pynna conen

A) ZnSOy; 1) kucmeie;

B) Cuz(OH),COs3; 2) cpenuue,

B) Al; (SO4)2; 3) OCHOBHBIC;

I') NaHSO4 4) KOMILJIEKCHBIC
OtBer: A b B I

11. Kakue u3 mepeuncinennsix BemniectB: A) Ba(ClOs)2; bB) NaHPOs; B)
(NH4)2Cr,07; T') C;HsCOONa; 1) KHS; E) Ca(HCO3), — oTHOCSTCS K CPEAHUM COJISIM:

1) ABB;  2) ABI';  3)BI'/; 4) BIE?

12. B pacTBOpe Kakoro BellecTBa BO3MOXKHA IUCCOLMALINS 110 TPEM CTYIECHSIM:
a) xyopuaa amoMuHusg;, 0) oprodocdara kKanus; B) opToPocPOpHO KHCIOTHI, T)
JTUTHIPOKCOXIIOPU/IA ATFOMUHUS?

Hanummre ypaBHEHUS TUCCOIMAIIHH.

13. Coenunenue coctaBa K22303; 00pa3yeT KaxIbli U3 ABYX HJIEMEHTOB:

1) yrnepon u ¢ocdop;

2) a30T U cepa;

3) yriepon u cepa;

4) azot u docdop.



14. Cona 6biBaeT: muTheBas (MUILEBAs), KPUCTAIUIMUECKAS, KaJbIUHUPOBAHHAS
u kayctuueckas. CocTaBbTe XMMHUYECKHE (POPMYJIBI M HA30BUTE KaXkI0€ U3 ITUX
coenunennii. Kakoe 3 HUX sIBJIsIETCS CUIBHBIM OCHOBAaHUEM?

15. Iloacuuraiite, CKOIBKO KUCIBIX COJIEH M CKOJIBKO CPEIHMX COJIeH cpenu
npuBeneHHbIx coeaunennii. AIPO,;, NaHCO;, CuO, K;S, NH3, NaCl, CaSQO,, LIHSO3,
KHS, H3PO4

16. Kak Ha3bIBaeTCs peakiusi B3aUMOJIEUCTBHS KUCIOTHI U OCHOBAaHHUS?

17. Kakue KHCIOTBI MOTYT 00pa3oBaTh KHUCIYIO COJIb — COJIsSHas, CepHas,
docdopHas, mIaBUKOBasi, CEPOBOIOPOIHAS, CEPHUCTAS?

18. Kak Ha3bIBaeTcsi coib, 0Opa3oBaBIIasiCsl MPH B3aUMOJCHCTBUU a30THOM
KHCIIOTHI ¥ THAPOKCHUIA KaTusi?

19. Tlpu B3aMMOJEHCTBUHN KaKOW KHCIOTHI M KaKOTO OCHOBaHUS 00pa3zoBaics
TUAPOKApOOHAT HATPUS?

20. KakoBa cTeneHb OKHCICHHS Cephbl B MOJIEKYJIE TUIpOCyib(hara Kaius?

21. Onpenenute hopmyny conu, ecinu oHa coaepxkuT 33,33% natpus, 20,29%
azora u 46,37% xucnopoja.

22. BemectBa, ¢opmyasl  kotopeix CaO wu  NaHCOs;, sBusawoTcs
COOTBETCTBEHHO

1) OCHOBHBIM OKCHUJIOM U KUCJIOTOM

2) aMQOTEpPHBIM OKCHJIOM U COJIBIO

3) OCHOBaHHMEM U KHUCIIOTOM

4) OCHOBHBIM OKCHJIOM H COJIBIO

23. OCHOBHBIM OKCHJIOM U OCHOBAaHHUEM COOTBETCTBEHHO SIBIISTIOTCS

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

24. Kaxue u3 cnenyrommux BemiectB: H,COs, CrOs, Al(OH)s, Cr,03, Na0O, SO,
HCI, SO,, Ba(OH), — 6yayT B3auMoIeiCTBOBATh C THAPOKCHUIOM KaJIHs?

25. Haunbomnbiiee uncio aHnOHOB 00pa3yeTcs Mpu MOJIHOM qucconuani 1 Mob

1) bocdara kanus 2) xnopuaa xenesa(Ill)

3) cynbdata meau(Il) 4) HUTpaTa HaATPHUS

26. OmuH MOJb KAaTHOHOB W TPH MOJII AaHUOHOB OOpasyloTcs TpH
AIEKTPOTUTUIECCKOMN TUCCOIMAIIMU B pacTBOpe 1 Momb

1) NasPO4 2) Al(NOg)g 3) K>S03 4) A|2(SO4)3

27. Kakoe KOIMYECTBO HOHOB oOOpasyeTcs mnpu AucCcolManuu 1 Mo
dbochopHOI KUCIOTHI O BTOPOM CTyneHu?

28. Kakoe W3 MpUBEACHHBIX COCAMHEHUU oOpaszyeT OOJibllle BCETO MOHOB B
pactBope? AQCI, Al(OH)s, Caz(PO,4)2, NaCl, H,SiOs.

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

30. Haubonbiiee yucio aHnoOHOB 00pa3yeTcs MPpH MOJIHOM Auccorranuu 1 Mosst

1) bocdara kanmus 2) xnopuna xxeneza(Ill)

3) cynbdata menu(Il) 4) HuTpaTa HaTpUA

31. OmuH MOJb KAaTHOHOB U TPHU MOJS AHUOHOB O0Opa3yloTcs MpHU

ANEKTPOIUTUIECKON TUCCOLUALMM B pacTBOpe 1 MOiIb
1) NasPO4 2) Al(N03)3 3) K>S03 4) A|2(SO4)3



32. Pa3nu4uTh pacTBOPHI COMISIHON U CEPHOM KUCIOT MOXKHO, €CIH J00aBUTh K
HUM PacTBOP

1) nakmyca

2) HuTparta 6apus

3) denondranenna

4) ruapoKCcHUIa Kamus

33. Iy mpuroToBiieHUs pacTBopa caxapa ucrnonb3zoBan 20 r caxapa u 120 T
BO/IbI. PaccunTaiiTe Maccy Moy4eHHOTO pacTBOpa M MaCCOBYIO JIOJIIO BEIIECTBA B HEM.

34. Kakyro Maccy coJId M KaKyl Maccy BOJBI HAJIO B3STh JUJIsl IPUTOTOBICHUS
pactBopa maccoii 40 T ¢ maccoBoit qoseir NapS0O,4 0,127

35. CKOJIBKO BEIIEeCTBa U BOJIBI (B TpaMMax) COJIEPIKUTCS B pacTBope Maccoi 250
T, B KOTOPOM MaccoBas J10J1s1 KapOoHarta kayius paBHa 8%?

36. B 6enzomne o6wemom 170 mur pactBopmim cepy maccoi 1,8 r. [ImoTHOCTH
6en3ouna 0,88 r/mi. Onpenenure MacCoBYIO JOJIO CEPhI B pacTBOPE.

37. Ilpu ynapuBaHuu pacTBOpa cyjib(hara HATPUs COJb BBIJCISIETCS B BUJC
kpuctamuioruapata NapSOs - 10 H,O. Kakyro maccy kpucTauioruja-pata MOXKHO
MOJTy4uTh U3 pacTBopa oosemom 200 mit ¢ maccoBoit qoseit Na;SO4 15%, nimoTHOCTD
koroporo 1,14 r/mn?

38. Ompenenute Maccy pacTBOpa C MacCOBOH Joyiel xJjopuaa Kambius 15%,
KOTOPYI0 HEOOXOAMMO B3SITh ISl MPUTOTOBIIEHUS IyTeM pa3dasienus Bogou 300 r
pactBopa ¢ maccoBoi moseii CaCl, 3%.

3ausTue Ne8-9

1. K kakoMy TUIy peakuuMu OTHOCUTCS B3aWMOJICHCTBUE OKCHIA KalbLUs U
okcua yriepona (1V)?

2. Kakas peakuust IpOMCXOIUT MPU HarpeBaHUM THIPOKCHUIA MEIU?

3. K kakomy Tumny peakiuu OTHOCHTCS B3aMMOJEHCTBUE HUTpara cepedpa u
XJIOpUJA KaJusi?

4. K xkakoMy THITy peakUud OTHOCUTCS B3aMMOJEHCTBHE LIMHKA C XJIOPHUIOM
Menu?

5. Bo3moskHO 1 B3auMoeicTBre cepedpa ¢ XJI0pruaI0M Maruus?

6. IIpoucxomuT W3MEHEHHE CTENEHEW OKHUCJIEHUS DJJIEMEHTOB IIpH
B3anMoIeicTBUH (POCPOPHOI KUCTOTHI C TUAPOKCHIOM KaJTbIUs?

7. Onpenenure, K KakOMYy THUIIy OTHOCATCSI PEAaKUUU C y4aCTUEM OKCHJIOB
METAJIJIOB.

Hcxonaurle BemecTBa Tun peakunu

A. CaO + H,0O — Ca(OH), 1. pa3inoxeHus

b. MgO + H,SO, — MgSO,+ H,0 2. 3aMeIICHHS
3. oOMeHa

4. mpucoeuHEHUS
8. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU PA3JIOKECHUA?
1) Ca(OH); + CO; = CaCOs3 + H,O
2) 2HCI + Ba(OH), = BaCl, +2H,0
3) 2Agl = 2Ag + |,



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

9. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMH 3aMEIICHUS?

1) 2A|(OH)3 = Al,O3 + 3H,0

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

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

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

10. Kakas u3 NpuBEICHHBIX PEAKLIMI SBJISETCS YK30TEPMUUECKON?

2NH3=N2+3H2—Q N2+3H2=2NH3+Q

11. Ha ocHOBaHMH TEPMOXUMHUYECKOTO yYpaBHEHUs ropenus pochopa

4P(TB.) + 50(1.) = 2P20s5(1B.) + 3010 K x

paccuuTaiiTe Maccy cropemuiero ¢ocdopa, €ciau B pe3yibTaTe peakiuu
BBIJICTTUIIOCH:

a) 75,25 xJIx;

0) 301 x/Ix;

B) 45150 x/Ix TennoThl.

12. Ha ocHOBaHMM TEPMOXMMHUYECKOTO YpaBHEHHUS Pa3JIOKEHUS KapOoHaTa
KaJIbIUs

CaCOs(tB.) = CaO(1B.) ++ CO2(T.) -157 xIx

PaccuuTaiiTe, kakas Macca kapOoHaTa KaJblUg TMOJBEPINIaCh Pa3JIOKEHUIO,
€CJIM B XOJI€ peaKIuu ObLIO0 3aTpayeHo:

a) 31,4 xJIx;

0) 78,5 kJIx;

B) 3140 x/[>x TETJIOTHI.

13. Ilpm cropanuu HaBeckM HaTpus mMaccou 18,4 r B xjope B pe3yibrare
peakunu BoLaeIoOCh 328,88 k/[x TeroTsl. Ha OCHOBaHMM 3TUX JaHHBIX HAMUIINATE
TEPMOXUMHUYECKOE YPAaBHEHUE CTOPAHUS HATPUS B XJIOpE.

14. JlaiiTe XapakTEpUCTUKY pEaKLMU TOPEHHUS MOPOIIKA aTIOMUHUSA. 3aMUIIUTE
B Ta0JIMIly BbIOpaHHbIE TG PHI IO COOTBETCTBYIONTUMHU OYKBAMHU.

XapakTepuCcTrKa peakuuu Tun peakunun
A. 1o teroBomy 3 dexty 1. sHIOTEpMUUECKas
b. o u3aMeHeHnIo CTENEeHEN OKUCIIEHUS 2. 3K30TepMHUUECKas

3. 6e3 U3MEHEHHS
CTeneHEN OKHUCIICHHUS
4. OKUCIIUTEIBHO-
BOCCTAHOBHUTEIbHAS

OTtBeT: A b

15. 1) CoctaBbTe MOJEKYISIPHOE YPABHEHUE PEAKIIMH MMOTYUYECHUS THAPOKCUAA
TIOMUHUSL TP B3aWMOJICCTBUM PACTBOPOB XJIOPHJIA ATIOMUHUSA U TUAPOKCHUIA
Kanus. [ Ipy3HaKkoM IpoTeKaHus ITOW pEeaKLUN ABIISETCSA:

A. oOpa3zoBaHHE BOIbI

b. Beinenenue GeciiBeTHOro ra3a

B. BbinazieHue 6e10ro CTyJIGHUCTOTO 0CaiKa

I'. BbINIaZIeHUE KEJITOTO OCcajiKa

2) K xkakoMy TUITy OTHOCHUTCS 3Ta peaKuus ?



A.3amemenuss  b. obmena B. coennnenus  I'. pasnoxeHus
16. OxapaktepusyiTe peakiuio pactBopeHus okcuaa gocdopa (V) B ropsueit
BOJIe. 3anuIInTe B TAOIUILy BIOpaHHBIE U(PHI OJI COOTBETCTBYIOIUMH OyKBamHu.

XapakTepucTrKa peaKiiuu Tun peakuu

A. o tuny 1. 3amenieHus

b. o u3MeHeHuo creneHe OKUCICHUS 2. COeIUHEHUS
3. oOMeHa

4. pa3noxkKeHus

5. OKHUCJIUTEIBLHO-
BOCCTAHOBHTEJIHbHAS
6. 6e3 N3MEeHEHUS
CTeleHEeN OKHUCIICHUS

OrtBer: A b

17. K peakuusim 0OMEHa OTHOCUTCS B3aUMOJIEHCTBUE MEXKTY

1) MarHueM u COJISTHOM KHUCTIOTON

2) oxcuniom docdopa(V) u Bomoi

3) UMHKOM U HUTpaTOM cepedpa

4) oxkcunom menu(Il) u cepHoit kuciaoTon

18. Bo3mokHa 11 peakuusi oomeHa Mexay (ocdaroM kampuus U KapOOHATOM
HaTpus?

19. Bo3MoxxHa au peakuuss oOMeHa MEXAY XJOPHUJIOM HATPUS U HUTPATOM
Kanus?

20. Bo3moxHa 51 peakiusi oOMeHa MEXIy CEpHOM KHUCIOTOM U XJIOPUIIOM
Oapus?

18. Hamumure cokpaiieHHOe HOHHOE YpaBHEHUE PEAKIUU MEXY CyJIb(HUTOM
HATPHS ¥ XJIOPUIOM KaJIbITHSI.

21. CocTaBbTe YpaBHEHUS PEAKIIUN MEKIY

a) okcunoM yriaepona (1V) u pactBopom runpokcua 6apus;

0) pacTBOpaMM CUJIMKATA HATPUS U XJIOPOBOJOPOJAHON KUCIOTHI;

B) TUJIPOKCUJIOM LIMHKA U COJITHOM KUCIIOTOW;

') OKCUIOM KaJIbLIHsI ¥ XJIOPOBOJIOPOTHOM KUCIIOTOM;

1) pacTBOpamMu Hojuza Kaiust u Hutpara cuHma (11);

€) pacTBOpaMu HUTpaTa 6apusi U CEPHOU KHUCIOTOM.

JInst KaxA0W peakluy 3auIINTe MOJTHOE U COKPAIlEeHHOE NOHHBIE YPABHEHUS.

22. 1) Belbepute mnpaBUiIbHBIE NPOIYKTHl B3aUMOJEHCTBUS PaCTBOPOB
N32C03 u HCI:

A. NaHCO3; n NaCl B. NaCl u H,CO3

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

2) YKa3aHHOMY B3aMMOJIEHCTBHIO OTBEYAET KPATKOE HOHHOE YPaBHEHUE.

A. Na,CO;=2Na* + C032—

B. CO3* + 2H"*=H,0+ CO,

B. C032_+ 2H" = H,CO;

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



23. 1) Broibeputre mnpaBUiIbHBIE MPOIYKTHl B3aMMOJCHCTBUS PacTBOPOB

Na28i03 u HCI:
A. NaHSIiOs; u NaCl
B. NaCl u NaHSIO3

2) Yka3zaHHOMY B3aUMOJICHCTBUIO OTBEUAET KPATKOE HOHHOE YpaBHEHUE.

B. NaCl u HgSIOg
I. N&Cl, H,O HS'OZ

A. Na,SiOs; + 2H* = 2Na* + H,Si0s3

B. SiOs* + H* = HSiO3~
B. C032_+ 2 H"=H,CO3
I'. 2Na* + 2CI- = NaCl

24. TlpakTnueckd HEOOpaTUMO MPOTEKAET peaklus HMOHHOTO OOMEHa MEeXIy

pacTBOpamu

1) xnopuna Hatpusi u HuTpara meau (1)

2) cepHOM KUCIIOTHI U HUTpaTa oapus

3) cynbdata Kanus ¥ TUIPOKCUAA HATPUS

4) nutpata kanus u cyiabdara sxenesa(lll)

25. Peakiiusi MOHHOTO 0OMeHa MPOTEKAET IO KOHIIA MEXKTY

1) Fe(OH)3 u H,SO,
3) ZnSO, 1 KCl

26. Kakme nBa BemecTsa BCTYIIWINM B PEAKLUIO,
0o0pa3oBajuCh ClEAyIOIIMe BeliecTBa (yKa3aHbl BCE TMPOAYKThI peaknuu 0e3

KO3 PUIIMEHTOB):
l) BaCO; + H,O

27. Kpatkomy noHHOMY ypaBHeHUI0 Ba?* + SO4* — BaSO,4 cooTBeTCTBYET

B3aNMO/IENCTBHE:
A. BaO + H,SO, —»
B. B&(NOg)z + Na,SO4 —

28. CooTHecUTEe Ha3BaHME UHAMKATOPA M €ro OKPacKy B KMCJIOH cpee:

A) METUJIOBBIN OPAHKEBBIN
b) nakmyc
B) denondranenn

29. CooTHecUTE Ha3BaHME UHAMKATOPA U €r0 OKPACKy B IIEJIOYHOM Cpeae:

A) METUJIOBBINA OPAHKEBBIN
b) nakmyc
B) dbenondranenn

30. B pacTBOpe Kakoro coeIMHEHUS JIAKMYC UMeeT (PHOJICTOBYIO OKPACKY:
2) NasPO,
27. B pacTBOpe KaKoro COeJIMHEHHUS JJAKMYC UMEET CHHIOIO OKPAaCKY:

1) HCI

1) Ba(OH), 2) K>SO,

2)BaC03 1 Na,SO,
4) LiOH u BaCl,

2) BaCO; + NaCl

b. BaCl, + SO; —»
I'.Ba+ H,SO, —>

1) cunuit

2) opaHXeBbIi
3) KpacHbIi

4) puoneToBbIi
5) GecrBeTHBIM
6) MaJTUHOBBIM

1) cunuit

2) JKeNnThIi

3) KpacHBbIi

4) puoneToBbIi
5) GecuBeTHBIM
6) MaJTMHOBBIN

3)KCl  4) NaOH

3)Na;S  4) LiOH

CCliIn B PEC3YyJbTaTe



31. Boanbie pacTBOpHI KaKuX BEMIECTB OYIyT BHI3BIBATH M3MEHEHHE OKPACKH
WHIUKATOpA: XJIOPHJ HATPUS, HUTpAT Oapusi, HUTPUT Kallvsl, [IMAHU] HATPHS, UOIUT
HaATpUs, CHUJIMKAT HaTpus, cyiabdar HaTpws, ¢ocdar Kamus, TUAPOKCUA CTPOHIIHS,
cyabbuI HATPHS, CepHAs KUCIIOTa, XJIOPHT aMMOHHMS, Xitopun skenesa (111)?

32. PaznuuuTh pacTBOPHI COISTHOW M CEPHON KHCIOT MOXHO, €CJIA T0OaBUTh K
HUM PacTBOP

1) nakmyca 2) HuTparta Oapus
3) dbenondranenna 4) TUAPOKCHIA KAJTUS
3ausitue NelQ

1. Vkaxure coeauHEHHsS, B KOTOPBIX ce€pa MOXET TPOSBIATh Kak
OKHUCIIUTENbHBIE, TaK U BoccTaHOBUTEIbHEIE cBolicTBa. NaHSO3, SO,, H,S, HoSOy, S,
MgSO3, SOs, N&zSzOg

2. VKaXuTe COCIWHCHHS, B KOTOPBIX a30T MOXET MPOSBIATH TOJHKO
BocctanoBuTenbHbIE cBOoMcTBA. NaNOs, KNO,, N,, NHs3, NasN

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

4. Kaxkoii npolecc oTpaxkaeT cieaytomas cxema: P+ 2¢ = P+3?

5. Kakag U3 T[pEemOXKEHHBIX pEaKUuWd  SABISIETCS  OKUCIUTENIBHO-
BOCCTAHOBUTEIBHOU PEAKLIUEN:

a) pasnokeHne kapOoHaTa KaJbIus;

0) cropanue MarHusi B KHCJIOPO/IE;

B) HEWTpanu3anus CEpHON KUCIOTHI?

6. DIEMEHT a30T SABJISIETCA OKUCIUTEIEM B PEAKIINU

1) 2NO + O, = 2N0O, 2) NH; + HCI = NH,4CI

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

7. JlaHa cxemMa OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHON PEAKIINHN:

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

1) Onpenenure, Kakoi IEMEHT B ATOW PEaKIIMK BBICTYIIAET BOCCTAHOBUTEIICM,
a KAKOW - OKHCJIUTEJIEM.

®yukuus B OBP CuMBOJI B1IEMEHTa

A. OKUCIIUTEIIb 1.5

b. BoccTanoBUTED

2.H
3.0
4.N

OTtBeT: A b

2) VYcTaHOBHTE, CKOJIBKO JJIEKTPOHOB IPUHUMAET OKUCIMTEIb M CKOJIBKO
AJIEKTPOHOB OTAAET BOCCTAHOBUTEIIb.

®yukuus B OBP KosnuecTBo epeHOCHMBIX AIEKTPOHOB

A. OKHCIUTEND IPUHUMAET 1. le”

b. BoccTtanoBuTENb OTIAET 2.2e



OrtBer: A b

3) YpaBHsiiTe OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHYIO PEAKIMIO, YUUTHIBASI, UTO
BCe KOI(PPUIMEHTH — HAUMEHbBIIME Yucia. YKaxuTe KodDUIMEHT, CTOAIUN B
ypaBHeHHH peakiuu nepen HO.

8. Mcnonp3yss MeToll 3JEKTpOHHOrO OanaHca, paccTaBbTe KOI(PPUIMEHTHI B
YPaBHEHUSX CJICTYIOMINX PEaKIIUA:

1) C&(NOz)z + (NH4)2SO4 — N, + CaSO,+ H,0O

2) H,S + HCIO; — HC1 + S + H,O

3) MnO; + HBr = MnCl; + Br; + H,O

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

5) S+ 0, +H,0=H,S0O,

6) KCIO; + P = P,0O5 + KCI

7) H,S + HNOs= NO; + S + H,0

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

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

10) FeO + HNO; = NO + Fe(NOs3); + H,0O

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

12) Mn(N03)2 + PbO,= MnO, + Pb(NOg)z

13) Mn + HNO3z = NO, + Mn(N03)2 + H,O

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

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

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

17) KoMnQOg4 + H,SO,4 + FeSO, = MnSO, + Fez(SO4)3 + K»,SO,+ H,O

18) K>Cr,0O7 + H,SO,4 + Na,SO3 = K,SO,4 + Crz(SO4)3 + Na,SO, + H,0

9. B npombInneHHOCTH KapOu/ KalmbIvs MOTyYaroT 0 CXeMe

CaO + C —» CaC, + CO.

BbranciuTe, ckojibko MOTpeOyeTcsl OKCHAa Kajblds Ui TOJy4eHHUs KapOuia
kanpius Maccod 3,2 T. Kakoit oO0bem oxcupa yriepona(ll), m3aMepeHHbIl mnpu
HOPMAJIbHBIX YCIIOBHSIX, BBIACIIUTHCS TPU ITOM?

10. Kakas macca ammuaka motpeOyercs ais moiydeHus okcuzaa azorta (1)
Maccou 13 T, yauTeIBasi, YTO NOTEPU B IPOU3BOACTBE COCTABIISIOT 7%?

11. Kakoii 00beM BO3yxa HE0OXOUMO B3STh JIJIs1 OKUCACHHS okcuaa cephl (1V)
ooweMoM 20 11 (H.y.)? O6BemMHas 107151 KHCIopoa B Bo3ayxe coctaniseT 20,95 %.

12. Kaxoit o0weM cepoBomopona (H.y.) oOpa3yeTrcss NpH B3aUMOJCHCTBUU
cynbduna xenesa (1) maccoit 17,6 r ¢ pacTBOpoM COISTHON KUCIOTHI Maccoit 130 r C
maccoBoit qoneit HCI 20 %7

13. Kakas macca cynshara meau (1) obpasyercst npu B3auMOAEHCTBUN Menu
Maccoit 19,2 r. ¢ KOHLIEHTPUPOBAHHOM CEpHOIl KUCI0TOM Maccoit 60 r?



14. Kakoii 06beM xj10pa (Ipy HOPMaJIbHBIX YCIOBUSIX ) IPOPEArHPYET C HATPUEM
maccoit 17,25 r? Onpenenute Maccy XJIOpuia HaTpUsi, 00pPa3yOUIErocs Mpu 3TOM.

15. Tlpousonuia peakiusa Mexay 4,9 T cepHOM KUCIOTHI U 4 T THUIApPOKCHUAA
HaTpusi. O6pazoBanocsk 7,1 r conu. Paccuuraiite Mmaccy o6pa3oBaBIIEiCS BOBI.

16. Onpenenute Maccy CepHOM KMCIOThHI ¢ MacCoBOM oieit 8%, HeoOX0AUMYyIO
U1 HerTpanuzanuu S0 T THIpoKcHIa Kajaus ¢ MaccoBoi gojen 12%.

17. Ilpu B3amMojelcTBUU pacTBOpa cyib(ara HaTpusi Maccoit 14 1 ¢
M30BITKOM pacTBOpA XJIOpHUAA Oapusl BBIICTUIICS 0caqoK Maccoil 5,84 r. Onpenenute
MacCOBYIO JIOJIIO CyJib(haTa HATPUs B UCXOTHOM PacTBOPE.

18. K BomHOMY pactBOpy, coaep:xaimiemy xyopua xpoma (l11) maccoit 3,17 r,
MPWIWIA PacTBOp, coAeprkamui cynabpun kamus, maccod 3,85 r. Kakoe BemniectBo
BBINAJAET B 0caok? Onpeaenure Maccy ocajka.

19. Kakast macca cynbara aMMOHUsI 0Opa3yeTcsl Py B3aUMOACUCTBUM CEPHOMN
KHUCJIOTBI Maccoil 9 kr ¢ ammuakom Maccod 20 kr? Kakoe BeHmIECTBO OCTaHETCS B
u30bITKe? OnpeaenuTte Maccy U30bITKA.

20. K 400 r pactBopa ruapokcuaa kamus ¢ Mmaccooil poseir KOH 18%
nob6asuaun 100 r pactBopa, coxepkamero 0,5 moibp TOoro »e BemiecTBa. Kakoma
KOHEUYHAasi MacCOBasl 10J1s1 pACTBOPEHHOTO BEIIECTBA?

21. K OKHCIUTEThHO-BOCCTAHOBUTEIBHBIM PEAKIMSAM OTHOCSTCS PEaKInH,
YPaBHEHHUS KOTOPBIX:

2) 2H->S + 305, — 250, + 2H,0

3) SO3 + HoO — HsSO4

4) MgO + CO2 = MgCOs

5)SiO2 + 2Mg = 2MgO + Si
3anuimuTe HoMepa BHIOPaHHBIX PEAKIIUN B TTOPSIIKE BO3pacTaHUsI.

22. B KakuxX peakimsX OKUCIUTEIEM U BOCCTAHOBUTEIEM CIY>KUT OJWH U TOT

K€ DJIEMEHT?
1) Bro + 2HI = 1, + HBr

2) SOz + Ha02 = H3504
5)2NO2 + H20 = HNO3 + HNOq
3anuiuTe HoMepa BIOPaHHBIX PEAKIUHN B MOPSIIKE BO3paCTaHUSI.
23. B Kakux peakiusx HUTpaT cepeldpa sSBISETCS OKUCTUTENEM?
]_) AgN03 + K —
2) AgNO3+ KOH —
3) AgNO3 + Cu —
4) AgN03 + KsS —
5) AgNOj3+ K2SO3 + KOH —

3anuimTe HoMepa BEIOPAHHBIX PEaKLU B OPSAIKE BO3PACTAHUA.

3ausaTue Nell

1. Kakue npocTble BelllecTBa COCTABIIAIOT OCHOBY BO3yXa?



2. PaccunTaiiTe CpeHIOI0 MOJISIPHYIO MacCy BO3/yXa, UMEIOIIErO CJEeAYIOIINI
00beMHBIN cocTaB: 21 % O, 78 % N, 0,5 % Aru 0,5 % CO..

3. Hanmmure snekTpoHHbIe KoH(uryparuu yactuy H, HY, H™.

4. CocraBbre ¢GopMynbl ruapuaoB siementoB |-V rpynn 2 mnepuona
IIepnonnueckon cucremsl .M. Menneneesa.

5. Kakas macca rujipya Kajiblys HeoOxoauma it nosrydenus 560 1 Bogopoaa
(H.y.) B peakiuu c BoJ10i?

6. B o0pasiie Hekotoporo coequuenust maccoit 200 T comepkutcs S T BOAOpoOJa,
octaiibHOE — Kanuil. KakoBa dopmyna 3Toro coequHeHus?

7. PaccumTaiiTe, CKOJILKO TEIUIOTHI BBIIETUTHCS Npu noakuranuu 100,8 11 (H.y.)
CMECH BOJOpOJAa M KHUCIOPOJA, €CIM TEPMOXMMHUYECKOE YpPaBHEHUE Mpoliecca
o0pa3oBaHUsI BOJIbI UMEET BUI:

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

8. PaccumTaiiTe, Kakoe KOJIMYECTBO BOJOPOJA MoTpedyercs /it cunresa 3,4 T
aMMUaKa.

9. Mcnone3ys MeToN 3JIEKTPOHHOTO OajaHca, paccTaBbTe KOI(P(GUIIMEHTHI B
YPaBHEHUSX CJICAYIOMINX PEaKIUM:

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

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

3) CO+H0=CO,+H;

10. Kakoii u3 yKa3aHHBIX METAJJIOB BBITECHSET BOJOPOJA W3 pacTBOpa
COJISTHOM KHUCIIOTHI?

1) pTyThH 2) Menp 3) xkemne3o 4) cepebpo

11. CoctaBbTe ypaBHEHUS peaKlMil B3aUMOACHCTBHUSI:

1) pa36aBieHHOM CEpHOI KUCTOTHI C MAaTrHUEM,;

2) COJISTHOM KUCJIOTBI C IIUHKOM;

3) pacTBOpa rUAPOKCHUIA KaJIUsI C ATFOMUHHUEM;

4) HaTpus C BOAOM.

12. CocTaBbTe MOJIHBIE AIEKTPOHHBIE KOHPUTYpalMK aTOMOB (TOpa U XJIOpa,
BaJICHTHBIC DJICKTPOHHBIE KOHPUTYpalluu aTOMOB Opoma u Hoza.

11. Kak m3mensitores B paay F— Cl— Br—|

a) pailnyc aToMma;

0) 2IEKTPOOTPHUIIATEITLHOCTD;

B) HEMETAJNIMYECKUE CBOMCTBA MTPOCTHIX BEIIECTB?

13. Kakoii U3 rajioreHOB OTJIMYAETCsI IO CBOUM CBOMCTBAM OT APYTUX?

14. Vcnonb3yst METOJ DJIEKTPOHHOTO OajaHca, paccTaBbTe KOA(DPUITMEHTHI B
YPaBHEHUSIX CJIEAYIOIINX PEAKIUN:

1) F»+H,O=HF+ 0O,

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

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

4) I, + Ba(OH)z = Bal, + Ba(IO3)2 + H,0O

15. Kak u3MeHsieTcsi XMMHUYECKasi aKTHBHOCTD MPOCTHIX BelIecTB B psaxy F2 — Cl,
— Bry — 1,? Moxer nu XJIOp BBITECHUTh WO, OpoM U (TOp U3 UX COSTUHECHMI?
CocraBbTe ypaBHEHHUSI BO3MOXKHBIX PEAKIIUMA.

16. bpoMm BBITECHSIET IPYTrOi rajgoreH u3 pacTBopa



1) xnopuna Hatpus 2) noaMaa KaJus

3) dTopuna Hatpus 4) ¢TopoBoI0OpOIa
17. B kakoM arperaTHOM COCTOSHMHM HaXOJSITCS TaJOreHbl B OOBIYHBIX
YCIOBUSIX?

18. CocraBbre ypaBHeHHs djekTponutrdeckor auccormanuu: HCIl, KCIOs,
HCIO,, AlCI;. Ykaxute cpean mepeyrcICHHbIX BEIIECCTB CHIIbHBIE KMCIOTHI. JlaiiTe
Ha3BaHHUE BCEM COCIUHEHUSIM.

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

20. Kaxx1p1ii 9eToBeK XOThb pa3 B JKU3HU UCITOIb30BaI CIIUPTOBLIN pacTBOp Hoaa
I Hapy>XHOM 00pa0OTKHM HH(PEKIIMOHHO-BOCIAIMTEIBHBIX TOPAKEHUN KOXKHU
(mampumep, pu TpaBMax u paHax). 100 r Takoro pactBopa cojepkut S r oaa lp, 2 r
noaua Kams U 89 I 4HCTOTO 3TWJIOBOIO CrupTta. Paccumraiite maccy BOAbBI U
MacCOBYIO JIOJIIO M0/1a B YKa3aHHOM PacTBOPE.

21. bpoMm siBisieTcsl BOCCTAaHOBUTEJIEM U CHUJIBHEE BCETO MEHSET CBOIO CTEIICHB
OKHCJICHUS B PCAKIIMH:

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

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

3) 2KBrO; + 2S = K,SO,4 + Br; + SO,

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

22. Maccogas nois ¢propa B anmatute Cas(PO4)sF paBHa

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

23. B psany xumudeckux snementoB Br — Cl — F

1) oquHAaKOBOE YMCIIO AIEKTPOHHBIX CJIOEB

2) TOJNBKO XJIOp 00pa3yeT COCIMHEHUS B CTETIEHH OKHUCIIEHUs +7

3) Bce a5eMeHThI 00pa3yroT MPOCTHIE BEIIECTBA-HEMETAILIBI

4) HanOOoNBIINKA payC UMEET aToM Opoma

5) yBEeIIMYMBACTCS YUCIIO MPOTOHOB B sJIpaXx aTOMOB

24. Onpenenure, aTOM KaKoro 3JIEMEHTa UMEET OJMH BaJIEHTHBIN 3JEKTPOH?

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

25. Peaknust B3aMMOACHCTBHS ATFOMHHUS C Pa30aBICHHOM COJITHON KHCIOTOM
SIBJISIETCS PEAKLUECH:

1) HediTpanu3aiuu, IpoTEKArOIIeH 0e3 N3MEHEHUS CTETICHENH OKUCIICHUS

2) oOMeHa M COMPOBOKIAET BbIICICHUEM ITy3bIPbKOB Ta3a

3) 3ameleHusl, OKUCIUTEIbHO-BOCCTAHOBUTEIILHOM

4) pa3noKeHusl, IPOTEKAIOIICH C N3BMEHEHUEM CTETICHEH OKHCIICHUSI

26. HeoOGpaTuMoe mpoTeKkaHue peakiuid HOHHOT'0 00OMEHa MEXy pacCTBOpaMHU
noauaa Hatpus U HuTpata cBuHNa(ll) o6ycnoBieHo B3auMoIeiCTBUEM HOHOB

1) Na* u NO3~ 2) Pb?* u I 3)Pb** nNO;~ 4)Na'wmul-

27. Ucnonb3yss METOJ 3JEKTPOHHOTO OanaHca, paccTaBbTe KOA((UIUEHTH B
YPAaBHEHHH PEAKIMHU, CXEMa KOTOPOU

As,O3 + |, + H,O = H3AsO, + HI

OmnpenenuTe OKUCINUTETb U BOCCTAHOBUTEb.



28. Yepes mopuuto 10 %-HOro pactBopa MOAWIa HATPUS MPOMYCTUIH XJIOP
obobemMoMm 448 wmi(H.y.). PaccuuraiiTe Maccy HW3pacxoJOBaHHOM MOPIMU pacTBOpa
MOANIa HATPHS.

29. [lan pacTBOp COJISIHOM KHUCJIOTHI, @ TakKe HaOOp CIEeNYIOIUX PEaKTHBOB:
MeJlb, OKCHUJI MarHus; pacTBOPbl HOAWAA HATpHs; TUAPOKapOoHaTa HATPUS U
nepokcuna Bogopoda. Mcmoisb3ys TOJIBKO pPEaKTUBBI W3 MPUBEAEHHOTO MEPEYHS,
3alUIINTE MOJIEKYJISIPHBIE YPAaBHEHUS JBYX pEaKLHil, KOTOPBIE XapaKTEPU3YIOT
XUMUYECKUE CBOMCTBA COJISIHOM KHCIIOTBI, M YKAXKUTE NPU3HAKH UX IPOTEKAHUS.

30. Hcrnonp3ysi TOJNBKO pPEAKTHBBI M3 MPHUBEACHHOTO IMEPEUHs, 3aIHIINuTe
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUUH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA XJIOPH/IA aJIIOMUHHUS, U YKa)KUTE IPU3HAKU X TPOTEKAHUS.

Jlan pacTBOp XJIOpHa ATIOMUHHUSA, a TAaKKe HA0Op CIEAYIOIIMX pPEAKTUBOB:
BOJHBIE PAcCTBOPHI HUTpaTa Oapusi, TMAPOKCHIA HATpHsl, HUTpaTa cepedpa, cyibdara
MarHusi ¥ METAUIMYECKUNA [IUHK.

31. Hcnonb3yss TONBKO PEAKTHBBI M3 MPUBEAEHHOIO IEPEYHS, 3aIUIINTE
MOJIEKYJISIDHBIE YPaBHEHHUs [IBYX PEaKIUi, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
cBoiicTBa OpoMua Oapus, U yKa)KUTE IPU3HAKU UX IPOTEKAHUSI.

Jan pactBop OpoMuaa O6apus, a Takxke HabOp CIEAYIOLIUX PEaKTUBOB: BOJHBIE
pPacTBOPHI XJIOpUJAa Kallusl, HUTpAaTa MarHus, HUTpaTa cepedpa, cynbdaTa HaTpUs U
COJITHOM KHCJIOTBI.

32. Hcnonb3ysi TONBKO pPEAKTHBBl M3 MPHUBEACHHOTO TMEPEUHs, 3aIlHIINTE
MOJIEKYJIIPHbIE YPAaBHEHHS JIBYX PEAKIUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBA XJIOPH/Ia KAJIbLIMS, U YKaKUTE TPU3HAKU UX TPOTEKAHUSI.

A) Jlan pacTBOp XJIOpHAA KaJblMs, a TAaKKe€ HA0Op CIEIYIOLIUX PEaKTHBOB:
BOJIHBIE PACTBOPHI KapOOHAaTa Kallis, HUTpaTa MarHus, HUTpaTa cepedpa, TuApOKCHIa
Oapus 1 METAJUTMYECKUH ITUHK.

b) Jlan pactBOp XJjopuaa Kajablus, a TakKKe HAOOp CIEAYIOLIUX PEaKTHUBOB:
okcuy xene3a(Ill), asoTHas kucIoTa, pacTBOPHI THAPOKCH 1A KaHsl, KapOOHATa HATPHUS
U HUTpaTa cepeopa.

33. Hcnonb3ysh TONBKO pPEAKTHBBI M3 MPUBEAEHHOIO MEPEYHS, 3aIUIINTE
MOJIEKYJIIPHBIE YPAaBHEHHMsI JIBYX PEAKLMH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBa OpoMUIa MarHusl, U YKaXXUTE MPU3HAKU UX TPOTEKAHUS.

Jlan pacTBOp OpommIa MarHus, a TaKxke Habop CIIeIyIOIINX PEAKTUBOB: BOJIHbIC
pacTBOpPHI HUTpATa HATPUS, HUTpaTa cepedpa, TUAPOKCHIA KaIHs, XJIOpHUIa HATPUS U
OpomMmIa HaTpHs.

34. Vcnonp3ysh TOJABKO PEAKTUBBI W3 MPUBEAEHHOTO TMEpEyHs, 3alUIINTe
MOJIEKYJISIDHBIE YpPaBHEHHUS [BYX PpEaKIMil, KOTOPbhIE XapaKTEepPU3YIOT XUMHUYECKHE
cBoiicTBa xsopuaa xkenesa(lll), u ykaxkure npu3Haku UX MPOTEKAHUS.

Han pactBop xsopuaa skene3a(Ill), a Takke HAOOp CIENYIOMMX PEAKTHUBOB:
oxcua meau(Il), cepHas kuciaora, pacTBOPHI THAPOKCUAA Kalus, Cyib(ara HATpUd U
HUTpaTa cepedpa.

35. B mrkonpHOM XMMHYECKOW 1a00paTOpuu XPAHHUTCS CKISTHKA C PAaCTBOPOM
HEKOTOPOM KHUCJIOTBL. Ty KHUCJIOTY OCTOPOKHO HEUTPAIM30BAIIA PACTBOPOM
rupokcuaa Hatpus. [lomyueHHbIN pacTBOp 00pa3oBaj ¢ HUTPATOM cepedpa KENThIN



OCaJOK. 3amuIINTe XUMUYECKYyI0 (QopMmMyny W Ha3BaHue KucioTel. CocTaBpTe 1Ba
YpaBHEHUS peakluii, KOTOpbIE ObLIN ITPOBEIEHBI B IPOLIECCE PACIIO3HABAHUS KUCIIOTHI.

3ausTue Nel?2

1. Ilepeuncnure 3a€MEHTHI, BXOJAIIME B MOArpynmny kucinopona. CocraBpTe
MOJIHBIE D3JIEKTPOHHBIE KOH(HUTypalliu aTOMOB KHCIOpoAa H cepbl. CKOJNBKO
HECIIAPEHHBIX 3JEKTPOHOB COJAEpXkKAT aTOMbl 3TUX 23yeMeHToB? Ilepeunciure
BO3MOJKHBIE cTeleHu okucieHus O u S, npuBeanTe NpUMEPBl COETUHEHUM.

2. VYCTaHOBUTE COOTBETCTBUE MEXKIY HA3BaHUEM BELIECTB M KJIACCOM
HEOPraHWYECKUX COEMHEHUHN, K KOTOPOMY OHU OTHOCSITCSL.

BemecrtBa Kiacc coennnenuii

A) oxcu1 MarHus 1) ocHOBaHmMeE

b) oxcun dpocdopa 2) OCHOBHBII OKCH/]T

B) ruapokcu Mmaraus 3) ampoTepHbIid OKCHUT

I') oxcup anroMuHus 4) HeconeoOpa3yrouil OKCUA
5) KUCIOTHBIA OKCH]L
6) kucioTa

Otser: A b B I

3. YcTaHOBUTE COOTBETCTBUE MEXKY MCXOJIHBIMU BEIIECTBAMHU U MPOAYKTAMHU
pEaKUMU UX TOPEHHUS.

HcxonHbie BemecTra IIponykTsl peakuuun
A.Mg+0;—> 1. MgO;
b.P+0; > 2. MgO
3. P20O3
4. P,0s
4. JlaliTe XapakTEpPUCTUKY pEAKIMU TOPEHUA MOPOIIKA aJTFOMUAHMUSL.
XapakTepuCTHUKa PEaKun Tun peakunn
A. 1o termoBomy 3 dexty 1. sHIOTEpMUUECKas
b. no u3aMeHeHuro cTeneHe OKUCICHUs 2. 3K30TepMHYECKas

3. 0e3 u3MEeHEHUA
CTEIIEHEN OKUCIIEHUS
4. OKACIIUTEILHO-

BOCCTAHOBUTEIbHAS
5. Kucnopona BcTynaer B peakiuio C:
1) FeCls 2) SO, 3) CO; 4) NaOH
6. Kucnopoa HenmocpeICTBEHHO HE B3aUMOJIEHCTBYET
1) xmopom 2) dochopom 3) cepoit 4) xxene3om
7. 1 kucnopo1, u BOJOPO PEATUPYIOT C
1) ammuakom 2) aproHoMm 3) cepHOM KUCJIOTOU 4) HaTpreM

8. C KMCJIOpOJIOM MOXKET PEarupoBaTh
1) menp 2) okcuna yraepoaa (1V)



3) ruApOKCH T HATPUS 4) cepHas Kuciora

9. Vcnonb3ys MeTOA 3JIEKTPOHHOTO OajaHca, paccTaBbTe KOA(P(GUIIMEHTHI B
YPaBHEHUSX CIIETYIONINX PEAKIIUA:

1) KMnO4 + H,SO4 + H,O, = MNSO4 + KoSO4 + HO

2) Kl + H,SO, + H,0, = |, + K,SO,4 + H,O

10. PacTBOp mepekucu BOAOPOJa MPUMEHSIOT B KaYECTBE aHTHCENTHYECKOTO
cpenctBa. Ilpu kontakte H2O2 € MOBpPEXIECHHBIMU CIM3UCTBIMH WM KOXKEU
BBICBOOOKTAETCSI aKTUBHBIN KUCIOPO/A. BoJbIioe KOJMYEeCTBO MEHbI, 00pa3yomencs
IIPU 3TOM, CIOCOOCTBYeT 00Opa30BaHHIO TPOMOOB M OCTAHOBKE KPOBOTCUCHUS W3
MeJKuX cocynoB. Jns mpurotoBieHus 100 r pa3daBieHHOro anTEYHOTO pacTBOpa
nepekucu Bopopoaa cmemmBaroT 10 T 30 %-HOro pactBopa mnepokcujia BOAOPOIA
(meprunposs), 0,05 r crabunuzaropa u BOfy.

Paccuuraiite maccy Bojbl (A, ¢ TOYHOCTBIO JIO COTHIX T') U MAacCOBYIO JOJIIO
nepokcuaa Bogoposa (b, %) B ykazaHHOM anTeuHOM pacTBOpeE.

11. CocraBbTe ypaBHEHHUsS CTYIEHYATOM HIIEKTPOIUTHUYECKON IUCCOIMAIINU
CEPHOW, CEPHUCTON U CEPOBOJOPOAHON KUCIIOT. HazoBUTE BCE MOITyYEHHBIE HOHBI.

12. Hanummre dopmynsl cynbdaTa allOMUHUS, CylbpuUTa Kalusd, Ccylbpuaa
xenesa (1), ruapocynbduna Hatpus, ruapocyibdara meau (11).

13. Kak Ha3bIBaeTcs cojib, KOTOpast 00pa3yeTcsi Ipu B3aUMOJECHCTBUU CEPHI C
aTIOMUHUEM?

14. Kakue conu MOryT o0pa3oBathCsl pU B3auMoeicTBUM okcua cepol (1V) u
TUAPOKCUIA HATPUS?

15. Kakue conu MoryT o0OpazoBarbcst pu B3aumoaencTeun okcuaa cepsl (VI) u
TUAPOKCUIA HATPUS?

16. Kakune comu mMoryT oOpa3oBaThCs MPU B3aMMOJICHCTBHH CEPOBOOPOIA U
TUAPOKCUIA HATPUS?

17. Cepa npeBpaiiaercsi B CEpHYIO KHCIIOTY O] IeHCTBUEM

1) O 2) H.0 3) HNOsxomm) 4) NaOH
18. Cepa He pearupyer ¢

1) Hatpuem 2) KUCTIOPOJIOM

3) BozopoioM 4) okcugom yraepoaa (IV)

19. Cepa siBasieTCsl OKMCIUTENIEM B PEaKIUU

1) H,S+ 1, =S + 2HI 2) 3S + 2Al =AI253

3) 250, + O, = 2503 4) S + 3NO, = SO3 + 3NO
20. JTana cxema npeBpalleHui:

HCl Y  Ba(OH)

Na,S > X —> S0, - Z
Onpenenute BemecTBa X, Y u Z
A. H,O b. O, B. H,SO,
I'. HoS J1. BaSO; E. BaSO4

21. CocraBbTe ypaBHEHUS CIEAYIOLIUX MPEBPALLECHUNI:
HzS —> SOZ —> SO3 —> HZSO4
22. Kakoii ra3 oOpasyercs Tpud  B3aUMOACWCTBMM  MeTaljia ¢
KOHIIEHTPUPOBAHHOM CEpHON KUCIOTOM U ¢ pa30aBiIeHHON CEpHOM KHCIOTOM?



23. MoOXHO 71U HCIOJb30BaTh KOHUEHTPUPOBAHHYIO CEPHYIO KHUCIOTY JJIs
OCYIIEHUS Ta3a cepoBoopoaa?

24. PaccunTaiiTe MaccoByIO 010 IpuMeceil B 20 T TEXHUYECKOM Cephl, €CITH U3
Hee ObLIO0 Moy4eHo 36 T cynbduia Kaablus.

25. Texunueckuit uHK Maccoit 1,32 r o6paboTain H30BITKOM pacTBOpa CEPHOM
KUCIIOTHI. BeinenuBiniics BOAOPO/I 3aHsT PU HOPMAJIbHBIX YCIOBUAX 00beM 448 mil.
Onpenenure MacCOBYIO JOJIO IMHKA B TEXHUYECKOM METaJlIe.

26. CteneHb OKUCIIEHUS, paBHYIO +4, cepa UMEET B COSTMHCHUU

1) SOz 2) (NH4)2S 3) Fe2(504)3 4)SFg

27. OauHaKOBYIO CTENEHb  OKHCICHHUS AaTOMBI  CE€pPhl HMMEIOT B

coequuennsx H2503 g
1) K2S04 2) SO- 3) (NHy)28 4) SO3
28. OauHaKOBYIO CTENEHb  OKHCICHHS AaTOMBI  CEpPhl HMMEIOT B

COCIUMHCHUAX SO3 u

3ausaTue Nel3

1. Ilepeuncnure 31€MEHTHI, BXOIAIINUE B MOATPYyIITy a30Ta. COCTaBbTE MOIHBIE
AIEKTPOHHBIE KOH(UTryparuu atoMoB azotra U ¢ocdopa. CKOIBKO HECMAapEHHBIX
AJIEKTPOHOB COJIEpKaT aTOMBI ATUX 3jieMeHTOB? [lepeunciure BO3MOXKHbBIE CTETICHU
okucienuss N u P, mpuBeaute mnpuMepbl coeAuHEHUU. ByayT 1 mOposSBASTHCA
pasnuuus B XUMHUH a30Ta v pocdopa?

2. Hamummure Qopmynsl HHATpaTa Kaius, a30THCTON KHCIIOTHI, HUTPHUTA
amMoHus, ¢hocdara amomunus, ruapodocdara kanus, auruapodocdara HaTpusi.

3. CocrtaBbTe (HOpMYJIBI OKCHJIOB a30Ta BO BCEX BO3MOMKHBIX CTEMEHSX
okucieHus. Kakoii(-ue) u3 Hux siBisieTcsi(-10Tcs) HecosieoOpaszyomum?

4. BepHo nm yTBepxkJeHHE: «B a30THOM KHCJIOTE CTENEHb OKHCIICHHUS a30Ta
paBHa +5, a BaJIGHTHOCTh a30Ta paBHa 4»? OTBeT 000CHYHTE.

5. Uto BBI 3HaeTe 0 KPyroBOpPOTE a30Ta B MPUPOJE U MpoOjeMe CBSI3BIBAHUS
MOJIEKYJISIPHOTO a30Ta?

6. Uto Takoe «amnotponusi»? Kakue ammorpornHsie moaudukanuu gocdopa
Bam u3BectHb1? Kakast u3 Hux Hanbosee peakKiiMOHHOCTIOCOOHas?

7. BepHbl 111 crneAyromue Cy>KIeHHs 0 XUMUYECKUX cBoicTBax (ocdopa:

a) dhocdop, NpeaBapUTEIHLHO MOI0KKEHHBIN Ha BO3AYyXE, CTOPAET B KUCIOPOJIC
SIPKUM TIJIAMEHEM;

0) kpacHbIit hochop B3aUMOACHCTBYET ¢ METaUIAMH?

1) BepHO TONBKO A 2) BepHO TOJbKO b

3) BepHBI 00a CyKIeHUS 4) 06a cyxacHHS HE BEPHBI

8. CocTaBbTe ypaBHEHUS CIAEAYIOMNUX MIPEBPAIICHUIA:

Nz —> NH3 —> NH4C| —> NH3
9. Kakas U3 npuBeIEHHBIX PEAKIIHM SIBISIETCS YHI0TEPMUUECKON?
Nz(F.) + OZ(F.) = 2NO — Q N, + 3H, = 2NH; + Q
Bo3moskHa 1 Takast peakuus B npupoje?



10. CpaBHuTe MpOTEKaHHE MPOIECCa TEPMUUECKOTO Pa3NOKEHUsT Pa3TUUHbBIX
coJield MIOHAa aMMOHMUSI:

1) NH4Cl — NH; + HCI;

2) NH4sHCO3; — NH3 + CO, + H,0;

3) NHsNO,; — N, + H,0;

4) NH4sNO3z — N,O + H,0;

5) (NH4)2CI’207—) N, + Cr,0O7 + H50.

Jlnst  ypaBHEHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIMIl COCTaBbTE
AIIEKTPOHHBIN OanaHCc W paccTaBbTe B HUX Kodpduimentsl. Craenaiite BbIBOA 00
O0COOCHHOCTSIX MPOIECCa PA3JI0KEHUSI AMMOHUMHBIX COJICH.

11. Hanumwure ypaBHEHMs pEakUUMid MarHus U MeIu C pa30aBIICHHOW U C
KOHIIEHTPUPOBAHHOMN a30THOM KUCJIOTOM.

12. Hammmmumrte ypaBHEeHHs peaknwii cepbl, ¢dochopa U yriepoaga ¢
KOHIIEHTPUPOBAHHOMN a30THOM KUCJIOTOM.

13. CpaBHuTE IpOTEKAaHUE MPOIECCa TEPMHUECKOIO PA3I0KEHUs] HUTPATOB
Pa3IUYHBIX METAJIOB:

1) NaNO; — NaNO; + Oy;

2) 2Zn(NO3); — 2Zn0 + 4NO; + Oy;

3) 2Cu(NO3); — 2CuO + 4NO; + Oy;

4) 2AgN03—) 2Ag + 2NO, + O,.

IIpyu oTBere Ha BONPOC BOCHOJB3YWTECh JJIEKTPOXUMHUYECKUM  PSAIOM
HaIpsbKeHn metauioB. Caenaiite BEIBOJL.

14. Kakue npoyKThl 00pa3yroTcs MPHU pa3IoKEHUU HUTPATA Kejle3a U HUTparta
cBUHIIA?

15. Ucnonw3yst METOl AJIEKTPOHHOTO OanaHca, paccTaBbTe KOAI(DPUIIUEHTHI B
YPaBHEHUSX CIEAYIOIINX PEAKIIHA:

1) Caz(PO4), + SiO; + C = CaSiOz + CO + P;

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

3) P + H,O, + NaOH = NaH,PO,4 + H,0.

16. PaccraBpTe cTeneHu okucieHus B okcunax ¢ochopa P03 u P20s,
HAlMIIUTE YpPaBHEHUSA PEaKUMM MX TOJYYEHHS M3 MPOCTHIX BEIIECTB M YKAXKUTE
yCIIOBUS MPOTEKAHUS STUX PEAKIUH.

17. Bo3moxkHa 5u peakius Mexay ¢ocharoM HATpusi U XJIOPUIOM JTUTHUS?
[IpuBeauTE NOJHOE U COKPALLIEHHOE HOHHOE YPAaBHEHHUE.

18. 3anummuTe peakuuio pactBopeHus: okcuaa dochopa (V) B ropsueit Boae u
JaTe €M XapaKTEPUCTUKY:

XapakTepuCTrKa peakuuu Tun peakunun
A. 1o Tumy 1. 3amerieHus
b. o u3MeHeHu10 CTENEHEN OKHUCICHUS 2. COeIUHEHUS
3. oOMeHa
4. pa3noxeHus
5. OBP

6. 0e3 U3MEHEHUS
CTEIEHEN OKUCIIEHUS



19. CocTtaBbTe MOJEKYJISIPHOE ypaBHEHHE PEAKIIMUA B3aUMOJICHCTBUS OKCHIIA
docdopa (V) u pacTBopa rugpokcuia Gapusi.
1) Ykaxkurte nBa MpoJlyKTa TOU peaKiiH.

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

2) Kaxkue KuciI0THO-OCHOBHBIE CBOMCTBA ACMOHCTPHUPYET B ITOM PEaKIunu OKCUI
dochopa (V)?

A. KHCJIOTHBIC b. ocHOBHBIC B. aM(l)OTepHLIe

20. Harummite ypaBHEHUS pEaKIIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBHUTH
CJIeyIOIINe TPEBPALIICHUS:

1) ®ochop — Oxcupa docdopa (V) — Oprodochopras kucimora — Docdar
Hatpus — Docdar kanbiua — OprodochopHas KUCIO0Ta;

2) Oprodochopnas kucinora — uruapodocdar kanus — ['mapodocdar kanus —
®ocdar kanmus — I'mapodocdar kanus — Juruapodocdar kanus — OptodocdopHas
KHUCIIOTA.

21. Kakyio OKpacKy MMEIOT JIJAKMYC M METHJIOBBI OpaHEBBI B pacTBOpax
HNO3, HNO,, H3PO4, NaNOs3, NazPOs.

22. MaccoBas pons dochopa B xmopuae ¢ocdopa cocraBisger 22,5%.
Onpenenute hopmyiy xinopuaa dhocdopa.

23. Kakas macca amMmmuaka notpeOyercs s mojydeHus okcuma azota (l1)
Maccoil 13 T, yauTbiBasi, 4TO MOTEPHU B MPOU3BOJICTBE COCTABISIOT 7 %07

24. Cmech ruapokcuaa kKambimst Maccor 111 T u auTpara ammonus maccoi 200
I TIIATEJLHO TIepeMeNIaiu U Harpeiau. Berauciure 00beM BhIIEIUBIIETOCS Ta3a (H.y.).

25. Beruuciante 00beM amMMuaka, KOTOPhIH MOXHO TIOJYYHUTh U3 TIOPITUU a30Ta
o6bemom 10 1, eciii BBIXO TPOJIYKTA B XOJI€ CHHTE3a COCTaBUT 16 % OT TeOpeTUYeCcKn
BO3MOXHOTO (OOBEMBI Ta30B U3MEHSIOTCS IPU OJUHAKOBBIX YCIOBUSIX).

26. K mopruu Bogsl maccoit 475,8 T m00aBUIIM HABECKY KPHUCTAJLIOTHIpaTa
autpara mean (1) Cu(NOs), - 3H,0 maccoii 24,2 r. BeIluHCIUTE MAacCOBYIO JIOJIO
nutpara menu (I1) B obpazoBasiemcst pactBope.

27. Bpruucnure maccy oprodocdara HaTpus, KOTOpBIA oOpasyercs Mpu
B3aumojiercTBuu 25 % pactBopa ruapokcuia Hatpusi maccord 200 r ¢ 5KBUBAJICHTHBIM
KOJIMYECTBOM OpTO(HOCHOPHON KUCIIOTHI.

28. Cmemanu pactBop, cojepxaiiui oprohocpopHyo KUCIOTY KOJIUIECTBOM
BemectBa 0,5 MOJIb, W pPAacTBOp, COJACPXKAIIMK THIAPOKCHJ Kalldsg KOJHYESCTBOM
Beniecta 0,8 MoJib. BeuncianTe KOIMUecTBO BEIIecTBa 00pa30BaBIICHCs COJIH.

29. K nopuun 50 % pactBopa oprodochopHoii kuciotrel (p = 1,34 r/mi)
obveMoMm 146,27 mn mo6asuim mopruto 10 % pactBopa ammuaka (p = 0,96 r/mm)
o6bemom 221,35 mut. Beraucaute MacCoBBI€ 1011 BEIIECTB B PACTBOPE MOCTIE PEAKIIUH.

3ausatue Nol4

1. Kakue amnorponssie popmbl yriepoaa Bel 3HaeTe?

2. Kakue ra3el MoryT 00pa3oBaThCs MPU CrOPaHUM yriepoaa?

3. YcTaHOBHTE COOTBETCTBHE MEXAY Ha3BAHHEM OKCHJA YTIIEpOoJia U BEPHBIMU
CYKJEHHSIMH O €r0 CBOMCTBAX.

Ha3Banue BeniecTa CaoiicTBa



A. yrapHslii ra3
b. yriekucneii raz

. UCIIOJIB3YETCS B IPOLIECCE JBIXaHHUS
. uMeeT Oypyro OKpacKy
. YPE3BBIYANHO STOBUT
. TSDKeJee Bo3ayxa
5. UMEET Pe3KuH 3amax

4. Kakue comu MOTyT 00pa3oBaTh MPU B3aUMOJCHCTBUM T'MIPOKCHUIA HATPUS C
YTJIIEKHACIIBIM ra30M?

5. Cona ObIBaeT: MUThEBas (MULIEBAs ), KPUCTAIUIMYECKAS, KaIbIIHHUPOBAHHAS U
kayctuueckas. CocTaBbTe XHUMHUYECKHE (DOpPMYJIbl M HA30BUTE KaXJ0€ U3 OTUX
coennHeHnil. Kakoe 3 HuX sIBISETCS CUIbHBIM OCHOBAaHUEM?

6. YcTaHOBUTE COOTBETCTBHE MEXIy (POpMyIamMH BEHIECTB M KJIAaCCOM
HEOPraHWYECKUX COECIMHEHUN, K KOTOPOMY OHHM OTHOCSITCS.

AW —

dopmyIia BElIEeCTBA Knacc coenunenuii
A) CaCOs 1) KUCIIOTHBIN OKCH]T
b) CO; 2) OCHOBHBIM OKCH/T
B) CO 3) HecoJieoOpa3yIOIUM OKCHT
[') CaHCO3 4) kucnas coib
5) kucnora

6) cpenHss coJib

7. CocTaBbTE YpaBHEHUS CICAYIOUIUX IPEBPALICHUN:

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

2) C > CO2; —> MgCO; —» Mg(HCO3); — MgCOs; .

3) C - CO,—> Na,CO3; —> BaCO3; — CO, — H,COs3.

8. Hamummre ypaBHEHMs peaklud yriepoia C aJllOMUHHEM, KaJIbIIUEM,
KHUCIOpoaoM, (hTopoM u cepoit. CocTaBbTE CXEMBI AJIEKTPOHHOTO OajaHca, ONpeIeuB
OKHCJIUTEIIb U BOCCTAHOBUTEIIb, U YPABHSINTE PEAKLINH.

9. CocTaBbTe YypaBHEHUE PEAKIMU MOJYYEHUS OKCHAA KPEMHHS U3 MPOCTHIX
BenecTB. Kakyro GyHKINIO BRIMOIHSIIOT KPEMHHUM U KUCJIOPO] B TOM peakinu?

IIpocroe BemecTBo Pousib B peakuun
A. KuUcI0poxa 1. okucauTENDH, 1 BOCCTAHOBUTEID
b. xpemuuit 2. BOCCTaHOBUTEIb

3. OKHCIIHUTEIND
4. HEe MEHSET CTeTNIEHb OKUCIICHUS
10. Oxapaxktepu3yiTe pEAKLUMIO TMOJYYEHHUS] OKCHJIA KPEMHMSI M3 TPOCTHIX
BEILIECTB.

XapaKTepUCTUKA pEAKLIUU Tun peakunmn

A. no tuny 1. 3amenienus

b. mo TemoBomy ety 2. COeIMHEHUS
3. oOmeHa

4. pa3nokeHus
5. 3K30TepMUYECKas
6. SHAOTEpMUYECKAS
11. CoctaBbTe ypaBHEHUS CIEAYIONIUX MPEBPAIICHUN:
Na,SiO3; —» H,Si0; — Si0, — A|2(Si03)3 .



12. Peakiuu B3aumosaeiictus okcuaa kpemuus (1V) ¢ pactBopom ruapokcuaa
KaJlusi COOTBETCTBYET YpaBHEHUE:

A. 2510, + 2KOH = 2K5SiOs + H»

B. SiO,; + 2KOH = K,SiO3; + H,O

B. H,SiO3 + 2KOH = K,SiO5; + 2H,0

I'. SiO; + 2K50 = K5SiO;

13. CocTaBbTe MOJIEKYJISIPHOE YpAaBHEHHE B3aUMOJICHCTBUS CHIIMKATa Kajus C
COJISTHOM KHCIIOTOM. [Ipu3HaKOM ITPOTEKaHMs ITOW pEAKLUHN SIBIAACTCS:

A. BbIIaJICHUE KOPUYHEBOIO OCA/IKa

b. Beinenenue ra3za 6e3 BeTa U 3amnaxa

B. o6pa3oBanue BobI

I'. BeImazieHue OECBETHOTO CTYJIEHUCTOTO OCaIKa

14. Ilecok maccoii 1 Kr crjiaBuiau ¢ M30bITKOM THAPOKCH]IA HATPUS, TTOJIy4YHB B
pe3yabTare CUIMKAT Harpust Maccoil 1,73 kr. Onpenennure BbIXOA NPOAYKTa PEAKLINH,
eciu MaccoBast 1o okcua kpemuus (1V) B mecke pasaa 90%.

15. Ilpu criaBneHuM KBapUEBOro Mecka Maccod 34 r ¢ THIPOKCUIOM HATpUS
MOJIYYUJIM CHJIMKAT HaTtpus Maccol 61 r. Kakas macca ruipokcuia HaTpusi BCTYIIHIIA
B peaknuio? Kakoe BelecTBo M Kakoi MacChl B3sUIU B U30BITKE?

16. KapbopyH1 mony4aroT NpOKaJIUBAHUEM MECKa C yTJeM:

SiO; + 3C = SiC + 2CO.

Kakass macca mecka m yrig, maccoBas J0Js yrjiepoaa B KoTopoMm 96%,
noTpedyeTcs A noxy4eHus: kapoopynnaa maccoit 200 xr?

17. Kakas macca u3BeCTHSIKa C MaccOBOM joJied kapOoHaTta kaimbuus 95%
pacxoayercs Ha MPOU3BOACTBO TalIeHOM M3BeCTH Maccoil 80 T ¢ MaccoBOM HoJiei
TUAPOKCUAA KTbus 8% 7

18. IIpu mpokanvBaHUU CMECH KapOOHATOB MarHus U Kajbllus maccoit 14,2 r
BBIZICTIIICS Ta3 oobeMoM 3,36 11 (H.y.). OmpenenuTe MacCcoBYIO OO COJIEH B
UCXOJITHOU CMECH.

19. Kakast macca constHOM KHCIIOTHI ¢ MaccoBoii poneii 10% HCI pacxoayercs
Ha B3aUMOJICUCTBHE C pacTBOpPOM Maccoi 210 T ¢ MaccoBoil noneit kapOboHaTa HATpHsI
40%? Kakoii 06bem okcuna yriaeposa (1V) (1.y.) BeLaenuTces mpu 3Tom?

20. Beruucniure  maccy  kpucrauioruapara — kapOoHaTta — HaTpus
(KpUCTAJUTMYECKON COJbI), KOTOPYIHO HeoOxoammo mpo0aButh kK 12 % pactBopy
kapOonara Hatpust Mmaccoit 200 r, uroosl pactBop ctan 20 %.

3ausatue Nolb

1. XuMuKHU AT BCe METAJUIbl B COOTBETCTBUU C SJIEKTPOHHBIM CTPOEHUEM HX
aTOMOB Ha s-, P-, d- u f-metaybl. [IpuBeIUTE IPUMEPH METAILIIOB KAXIOHW TPYIIIILL.
[IpuBenuTe npuUMEPHI METAILIOB KaXJA0W U3 3TUX TPYMII.

2. I1o TexHMYECKOM U TEOXMMUYECKON KJIacCU(PUKAIIMU PA3INYAIOT METAJLIbI:

- UEPHBIE;

- TSKEJbIE LIBETHBIE;

- JIETKUE;

- Iparoli€HHbIE U TUIATUHOBBIE;

- JIETUPYIOLIHE;



- pellKue U paJuoaKkTUBHBIC.

3. [IpuBeauTe MpuUMEphl METAIIOB KaX0M U3 3TUX TPYIIIL.

4. Kakue MeTo/ibl TOTy4YeHUsl MeTaJllIoB Bel 3Haere?

5. OHUM U3 TPOMBIIIJIEHHBIX CITIOCOOOB MOJYYEHUS METATMYCCKOTO KaIbIIHs
SIBJISIETCS HArpeB €ro OKCHJa ¢ METAUIMYECKHM QJIIOMUHHEM B BBICOKOM BaKyyme
(amroMoTepMmust). OnpenenTe Maccy aJlOMUHUS U HETallleHON W3BECTH C MacCOBOM
J0JIeH okcuaa Kaublusa 96%, HeoOX0AUMYIO JJIsl TTOTYYEHHUSI Kaablius Maccou 4 T.

6. Ilponecc monydenus xeneza w3 okcuaa keneza (lll) moxno 3amucarh
CIEAYIOIIUM YPaBHEHHUEM:

Fe,O3 + 3CO = 2Fe + 3CO, .
Kakyto pynkuuro seimomnusitor Fe;03 u CO B aTOM peakiun?

Haspanue BemectBa Ponp B peaknuun
A. Fe;03 1. ¥ OKHCIIUTEIIb, U BOCCTAHOBUTEIIh
b. CO 2. BOCCTAaHOBUTEIIb

3. OKUCIUTEND
4. HEe MEHSAIOT CTENEHb OKUCIIEHUS

7. Hukens moiy4aroT BoccTaHOBIeHHEeM okcuaa Hukens (ll) yrmepomom 1o
peakiuu: NiO + C = Ni + CO. Kakyo maccy yriist Haio B3SITh JJIs1 TOJTyYCHHUS HUKEIISI
Maccoi 354 r, eciy MaccoBast 10J1s yTIepoa B yrie cocTaBigeT 92 % u s peakiuu
HY>KEH JIBYXKpaTHBINA N30BITOK yrieposa?

8. Tutan B BHAE MEJIKOTO NOPOLIKA ITOJYYalOT BOCCTAaHOBJIEHUEM OKCHJIA
tutana (IV) ruapuaoM Kaiablys MPU HArpEBaHUM B BAKyyMe€ 110 PEAKIIUHU:

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

Kakyto Maccy THTaHa MOKHO TOJYYHTh U3 TUTaHOBOU pyabl T10; maccoii 40 T,
€CIIi MaccoBasi JoJisl puMecei B Her 7%?

9. Kakoit meTayi B OOBIYHBIX YCIOBUSX SIBISETCS KUAKOCTHIO?

10. Kakne meTanibl BCTpEUarOTCs B PUPOJIE B BUJIE MPOCTHIX COCTAUHECHHI?

11. Kako#i Tum cBsi3u B MeTaax?

12. Tlepeuucnute, kakue (U3MUECKHE U MEXAaHUYECKHE CBOMCTBA MPHUCYIIH
METaJLJIaM.

13. Kakue meTaibl jJerde BoJibl?

14. Kakoii MeTaiu1 caMblii TBEpIbIii?

15. Kakue meTanibl pacTBOPSIIOTCS AaKe B XOJIOAHOM Boje?

16. Omnpenenute, MeXay KakKUMU IMOMAPHO B3SITBIMA BEHIECTBAMHU HJIET
XUMUYECKasi peakiiusi B pacTBope:

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

1) Mg + FeCl, E)Cu+ H;0 XK)Na+2ZnCl, 3)Ag+HCI

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

1) marauit 2) menb 3) xenes3o 4) amoMUHUI

18. YcTraHoBUTE COOTBETCTBHME HAa3BAHUEM COCIMHEHUN aTIOMUHUS U KJIACCOM
HEOPraHMYECKHUX BEIIECTB, K KOTOPOMY OHH OTHOCSTCS.

Haspanue Bemects Kitacc HeopraHn4ecKux COeTMHEHUN
A. cyabdaT amoMUHUS 1. Kucnora
b. runpokcua amoMuHus 2. Coip

B. xnopua amoMuHus 3. OcHoBaHue



I'. okcyu amoMHUHUS 4. OCHOBHBIN OKCH]I
5. AMbOTEPHBIN OKCHUJT

OtBerT: A b B r

19. YcTaHoBUTE COOTBETCTBUE MEKIY UCXOTHBIMH BEIIECTBAMM, B3ITHIMU JIJIS
pEaKUMH, U TPOAYKTAMU UX B3aUMOJICHCTBUSI.

Hcxonnpie BemecTsa IIpoayKTel peakuuu
A. Al+0, 1. Al (SO4)3'|' H,0
b. Al + H,SO, 2. Al(OH)3
3. AlLbO; + Hy
4, Alz (804)3+ H>
5. Al,03
Ortser: A b

20. 1) Peakiusi moiyyeHUs] OKCHJA ATIOMHHHUS W3 COOTBETCTBYIOLIETO €MY
TUIPOKCUIA OTHOCUTCS K PEAKIIUSM:

A. 3aMemenus b. paznoxenus B. coennnenus I'. oOMena
2) [Ipu KaKuX yCIOBHX MPOTEKAET 3TA PEAKLIMS?

A. B IPUCYTCTBUU KaTaiu3aTropa b. B BomHOM pacTBOpE

B. npu xoMHaTHOU TemIieparype I'. mpu HarpeBaHun

21. CocTtaBbT€ MOJIEKYJSIPHOE YPABHEHHE PEAKUUU TMOJIYYEHHS] THAPOKCHIA
ATIOMUHUSL TP B3aMMOJICVCTBUM PACTBOPOB XJIOPHA aJOMUHUA U THAPOKCHUAA
KaJIHsL.

a) [Ipu3HaKoM mpOTEKaHUS ATOW PEaKIIUU SBISACTCS:

A. 00pa3oBaHME BOIBI

b. BbIZIeNeHne OeCBETHOTO ra3a

B. BeimasieHue 6€10ro CTyJIGHUCTOTO OCaIKa

I'. BRITTaiEHME JKEIITOTO OCaJKa

0) K kakoMy Ty OTHOCHUTCS 3Ta peakuus?

A. 3amereHus b. oOmena B. coenunenus I'. paznoxenus

22. CocTaBbTE YPABHEHUS CIEIYIONIMX TPEBPALLICHUN:

1) Mg —» Mg(NQO3); —» Mg(OH); - MgCO3; — MgO;

2) Fe —» Fe(NO3); > Fe(OH); — Fe, 03 — FeCls;

3) Ba —» BaO — Ba(OH), — Ba3(PO,4), — HsPOy;

4) Pb — Pb(NO3)2 — NO; - HNO3; — NO.

23. IToueMy peareHTOM Ha MOH AJIIOMUHUS MOXKET CIY>KUTh PACTBOP IIEIOUH?

24. TITouemy 6enblii rugpokcu xenesa (11) Ha Bozmyxe ObIcTpo TEMHEET?

25. B peakuuro ¢ ’Kene30M MOXKET BCTYIATh KaXKJ0€ U3 JIBYX BEILECTB:

1) MgCly(p-p) u H.O 2) CuSOu(p-p) u O,

3) NazSOu4(p-p) u HY(NO3), 4) S u NaOH(p-p)

26. Onpenenure CTeNeHb OKUCIeHU MeTaia B okcunae Fez0a.



27. Ilpu B3aMMOAEWCTBUM LIEIOYHO3EMEIBHOIO MeTaia mMaccod 3,425 r ¢
BOJIOW BbIAEIHIICS BOJOpod o0beMoM 580 mit (H.y.). Onpenenure, Kakoid METasT B3AT
JUTSL pEAKIIMH.

28. Kakoit 006EM xJ10pa (H.y.) MOoTpeOyeTcs Al XJIOPUPOBAHUS CMECH MEJIU U
»kesre3a Maccor 60 r. MaccoBas 10J1s1 MeIM B cMecH cocTaBirsieT 53,3%.

29. CMmech MEIHBIX U MAarHUEBBIX OMWJIOK 00paboTamy M30BITKOM COJISTHOM
KACHOThI. B pesynbrare peakuuu BblAenwiIcs Bojxopod oO0bémoM 500 mun (H.Y.).
Onpenenute MaccoByIO 10110 Menu B cmecH (1,5 ).

30. CrutaB HaTpust W Kanus Maccoil 6,2 r oOpabotaim Bomoi. Ilpu sTom
BBIZICTHIICS BOAOPO oObeMoM 2,24 71 (H.y.). OmnpenenuTe MacCOBYIO JOJIIO KaXKIOTO
METajula B CMECH.

31. Kakoii o0beM Boaopoja (H.y.) MOXKHO MOJYYUTh MPU B3aHUMOJEHCTBUH
YKEJIE3HOr0 TOPOIIKa Maccoi 2,8 T ¢ paCTBOPOM COJITHOM KHCIOTBI maccou 20 T,
maccoBas g0t HCl B koropom 25%?

32. Ha cnmaB menu u HuKeds (Menbxuop) maccod 1,5 r moaeicTBOBaiH
U30BITKOM pPAacTBOpa COJITHOW KHUCHOTHL. [Ipu sTom coOpanu raz oosemom 114 mn
(HOpMasbHBIE YCIOBHS).

Brruncnure:

a) MacCOBYIO JIOJII0 METAJJIOB B CMECH;

0) o6bem pactBopa HCI ¢ MaccoBoit mosieit cosstHoi kucioTsl (p = 1,163 r/mi)
32%, n3pacxoJOBaHHOTO HA PACTBOPEHHUE CIIABA.

33. B Boge oowemom 431 mut pactBopuiu MgSO, - 7H,0 maccoit 369 r. Onpenenure
MAaCCOBYIO JIOJIO CyJb(aTa Maruus B pacTBOPE.

3ansitue Nel6

1. ComnocraBbTe XapaKTEPUCTUKY CUCTEMBI U OMIPEACIIUTE YUCTOE ITO BEUIECTBO
UJIU CMECh.

XapakTepuCTHUKa Bun cucremsl

A. IOCTOSIHHBIN COCTaB 1) yncroe BemEeCTBO

b. HenocTostHHbIC (pU3MYECKHe CBOMCTBA  2) CMECh

B. coOCTOUT M3 HECKOIBKUX BELIECTB

I'. pazneneHue mpoBOAST C MOMOIIBIO (PU3UIECKUX METOJIOB

J1. pazneneHue NpoBOAAT C TOMOIIBIO XUMUUECKUX PEAKIIUMA

2. Paznenure npeajioKeHHbIE CUCTEMBI Ha JBE IPYIbl — YUCTHIE BEIIECTBA U
CMEeCH: MOpCKasi BOJIa, pacTBOP XJIOpUJA HATPUs ISl HHBEKIMM, TUCTUIUIUPOBAHHAS
BOJIa, YYT'YH, YIJICKUCIIBIN T'a3, BO3AYX, CTEKJIO, CBUHEI, BOAOPO/, CTJIb.

3. YcraHoBUTe, Kakhe U3 MPEIJIONKEHHBIX CUCTEM — HCTUHHBIE PacTBOPHI, a
KaKWe — JUCIIEPCHBIE CUCTEMBI?

Ha3Banue cuctemnl Bun cuctemsl
A. pacTBOp Macna B BOJE 1) ucTrHHBIA pacTBOp
b. Mmonoko 2) nucriepcHasi cucteMma

B. caxapubiii cupon
I'. pacTBOp XJOpHUAA HATPUA I UHBEKLIUAN
J1. MOHETHBIH CIIJIaB HUKEJIS C MEJIbIO



4. Kakue criocoObl pa3eneHust BeIecTB MOAXOAAT Ui TOMOTEHHBIX CMeCei, a
KaKue — JUIsl TETEPOreHHbIX CMeCcen?

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

B. nuctumnsgnus

I'. nerictBue MarHuTOM

/1. BeIIapyBaHUE W3 pacTBOpa

5. YcTaHOBHUTE COOTBETCTBHE MEXTY CIIOCOOOM Pa3ICIICHUSI BEIIECTB B CMECH H
CBOMCTBOM 3THX BEIIECTB, HAa PA3JIMUUSIX B KOTOPOM OCHOBAH 3TOT CIOCO0.

Cnoco0 pazneneHus CBOWCTBO pa3/eiisiEMbIX BEIIECTB

A. xpomatorpadus 1) pa3Hasi pacTBOPUMOCTD BEIIECTB
b. punsTpoBanue 2) pa3Has MIOTHOCTb BEIIECTB

B. neperonka 3) pa3nu4Has TemMreparypa KuneHus
I['. nelicTBME MarHUTOM 4) pa3nuyHble MAaTHUTHBIE CBOMCTBA
J1. orcTanBaHue 5) pa3nau4Has CTENEeHb MOTJIONAEMOCTH
pa3AeisieMbIX BEIIECTB OMPEACICHHBIM

BEILIECTBOM

6. [IpensioxuTe MOIXOAAINN CIOCOO pa3IeNieHUs CMECEH:

Cwmech Crnioco6 pazneneHus

A. cMech CIUpTA U BOABI 1) oTcranBanue (IeKaHTaIsA)

b. pacTBOp MOBapeHHOM COJIU B BOJIE 2) ACMCTBUE MAarHUTOM WJIM BOJIOU
B. cMech nopolika xesne3a u cepsl  3) BbllIapUBaHUE

I'. cmech HepTH U BOABI 4) meperoHka

/1. cMech kpaxmana ¥ BOAbI 5) dbunpTpoBaHUe

E. pactBOp caxapa B Bojzie 6) KUTISTYCHHE

K. cmech OeH3MHA U KEpOCUHA 7) bunsTpoBaHUE U BHIMTAPUBAHKE

3. cMech IOBAPEHHOM COJIM ¥ PEYHOT0 NIECKA

K. cMech MeTHOM U IPEBECHOU CTPYKKHU

JI. sSMyBbCHUS PACTUTEIBHOIO Maciia B BOJAE

7. CooTHecuTe Ha3BaHWE TEXHUKH WM TEXHOJOTUU M CIOCOO pas3aeseHus
CMeceil, KOTOPBIH JISKUT B OCHOBE UX PaOOTHI.

TexHHKa WK TEXHOJIOTUS Croco6 pasneneHust cmecei,

A. mosiyueHue kepocuHa u3 Heptu 1) ¢puiabTpoBaHue

b. 1o6bIua cou U3 COJIEHBIX 03€p 2) neficTBMEe MarHUTOM

B. nonydenue CIMBOK U3 MOJIOKa 3) oTcTanBaHue (AeKaHTaIM)

I'. monyuenue Ny u O, u3 Bo3ayxa  4) meperoHka

. mpuiecoc 5) BbIaprBaHuE

8. BepHbl u cyxaeHust 0 6€301macHOM 0OpaIlleHUH C XUMUYECKUMU
BEILLIECTBAMHU?

1) Pa3Outblii pTyTHBI TEPMOMETP M BBITEKUIYIO U3 HETO PTYTh CIEAYET
BBIOPOCUTH B MyCOPHOE BEAPO.

2) Kpackamu, cojaepkalllUMH COEIMHEHUS CBUHIA, HE PEKOMEHAYETCS
MTOKPBIBATh JETCKUE UTPYILIKHU U OCYY.

3) BocrimamenuBmumiicss 0€H3WH TyIIaT BOJIOMH.



4) Ilpu pabote ¢ pacTBOpaMHU €KUX BEUIECTB HEOOXOIUMO Ha/I€BATh 3aIIUTHBIC
NepYaTKu U OYKHU.

5) Ilpu ompeneneHnu 3amaxa BeLIECTBA MPOOUPKY HANIO MOJHECTH K HOCY H
BJIOXHYTb.

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

7) Metan oOpa3yeT B3pbIBYaThIE CMECH C BO3/IYXOM.

8) PacTBOpATH CEpHYIO KUCIIOTY CIIEAyeT, T0OABIISISI K HEH BOY.

9) Ilpu momagaHuM Ha KOXY PYK pacTBOpa CEpHOW KHUCIOTHI HEOOXOAUMO
HEUTPAIM30BaTh €€ N3BECTKOBON BOJOM.

10) IIpu momagaHuM Ha KOXKY PYK pacTBOpa CEPHOM KHUCIOThI HEOOXOIUMO
MIPOMBITH KOXY PaCTBOPOM MBbLIA.

11) NoHbl TSXKETBIX METAIOB, COJACPIKAIllMECs B OBOIIAX, BBIPAIIEHHBIX Y
JOPOTH, HUKAK HE BIUAIOT HA 310POBbE YEIOBEKA.

12) Hcnonb3oBaHnue O€H3MHA, COJAEPXKALLETO COEAMHEHHUS  CBUHIA,
OTPULIATEIIBHO CKA3bIBAECTCS HA COCTOSIHUM OKPY>KArOLIEH Cpelbl U 3J0POBBE JIFOACH.

13) CpenctBa juiss YMCTKM KYXOHHBIX IUIUT CIEAYeT XPAaHUThb OTAEIBHO OT
IPOAYKTOB ITUTAHUS.

14) Je3unpunupyromnue MOKIINE CPeNCcTBa, Hamp. «JJomecToc», abCoMOTHO
0e30MacHBbI JIIs YeIOBEKa.

15) B mkonpHON JnabopaTopuu 3ampeniaercs HarpeBaTh MPOOUPKU C
pacTBOpPAMH KHUCJIOT.

16) IlonyueHue u coOupaHHe BCEX TIa3000pa3HBIX BEUIECTB MNPOBOAST B
BBITSKHOM IIKaQy.

17) Xiop B 1aGOpaTOpUM MOJTyYarOT B BRITSDKHOM MIKaQy.

18) B naGopaTopun HalMuue KUCIOTHI B pAaCTBOPE OMPELISAIOT Ha BKYC.

19) Ilpu pabote ¢ mpemaparaMyd OBITOBOM XHUMHH, COJCPKAIIUMH IIENIOYb,
HEOOXOMMO UCIOJB30BaTh PE3UHOBLIE MEPUYATKH.

20) IIpu nomaganum pacTBOpa KUCIOTHI HA KOXKY, €€ ClIeNyeT IPOMBITh BOJOM
1 00paboTaTh PaCTBOPOM MUTHEBON COJIBI.

21) JlerkoBOCIUTAMEHSIIOLIMECS JKUIAKOCTH, HANpUMEp aleTOH, pa3periacTcs
XPaHUTbH TOJIBKO B XOJIOUIIbHUKE.

22) I'oToBUTH pacTBOPBI KUCIOT (YKCYCHOW, JUMOHHOM U JIp.) B JOMAIIHUX
YCIIOBUSX B aJJIOMMHHEBOM MOCYy/1€ HE PEKOMEHYETCS.

23) [Ipu monanmanuu pacTBopa MIEIOYM HA KOXKY PYK CJICIyeT NPOMBITH
000K KEHHBIN YyIaCTOK BOJION U 00paboTaTh paCTBOPOM OOPHOI KUCIIOTHI.

9. Kaxkoil npu3HaK peakuuu Mo3BOJSET ONPEAEIUTh B paCTBOPE:

1) xnopun voHsl; 2) cynb@aT UOHBI, 3) KapOOHAT UOHBI, 4) HOHBI AMMOHHUSI.

10. Kakoi nipu3HaK peakiyuu Mo3BOJISAET ONPEACIUTD BhIICICHUE:

1) kucnopona; 2) BOAOpOAA; 3) YIJIEKUCIIOTO ra3a; 4) amMmuaka.

11. YcraHoBHTE COOTBETCTBHE MEXIY JBYMs BEIIECTBAMH U PEAKTUBOM, C

MOMOILBIO KOTOPOT'O MOKHO Pa3JIMYUTh 3TU BELIECTBA.

1) BemrectBa PearenTsl

A) HCI(p-p) u NaCl 1) Mg

b) CaCO3 u CaSOq 2) AgNO3



B) CuBr2 u Cu(NOs3), 3) HNOs

4) dbenondraneun

2) BemectBa PearenTtol
A) CaC03 141 Cag(PO4)2 1) Hzo
B) NH;NO3; u AgNO3 2) HCI
B) Pb(NOs3). u AGNO3 3) FeS
4) Cu
3) BemecTtBa Pearentsr
A) HBr(p-p) u HNO3z(p-p) 1) HCI
B) Al(OH)3 u Mg(OH): 2) KOH
B) Na2COz(p-p) u NaSOs(p-p) 3) AgNOs
4) BaCl;
4) BemectBa PearenTsl
A) K>COsu Li2CO3 l) CuCl;
Bb) Na;SOsu NaOH 2) HCI
B) Na,CO3 u Na,SiOs 3) MgO
4) K3PO,
3ansaTue Nel/

1. Onpenenure BemecTBa X, Y 1 Z B cXeMax NpeBpaIlicHUM:

1)

PH3 —> P205Hz—(>)Y E?
A. H,O b. O B. H3PO3
I. H3PO4 I[ Cang E. Cag(PO4)2
2)
cac0; 5> x By &7
A. Ca b. CaO B. Ca(OH);
I'. CaCOs3 JI. Ca(HCO:s) E. CaH,
3) Zn_ NaQH oy,
BaC|2 —>HCIl->Y—>Z
A. H; b. HO B. H,SO4
I'. ZnCl; J1. Zn(OH); E. Naz[Zn(OH)4]
4) HCI __ KOH _ 02+ H.0O
Fe>X —- Y —» Z
A. FEClz b. FGClg B. FE‘203
I. FE(OH)g I[ FG(OH)Q E. K3[F€(OH)6]
) Cu _ KOH t
AgNO; > X - Y — Z
A.CuO b. CU(N03)2 B. Ag,O
I'. Ag . Cu(OH), E. Cu
6) Mg HCl Z
Si0, > X — Y — MgS
A.Mg(OH), b. MgO B. MgCl;

I'. H,SO,4 I[ S E. Na,S



7) X Y t
CuS— CuO — Cu(NO3), — Z

A. Hzo b. 02 B. NaN03

I'. HNO3 JI. Cu E. CuO

8) Zn  HCl  NaOHgom)
CUu(NO3); > X—->Y —

A.Cu b. Cu(OH), B. CuCl,

I'. ZnCl, . Zn(NO3), E. Nay[Zn(OH)4]

2. Jlans! BemectBa: pactBopsl Cu(NO3)2, H.SO4, ZnCly, KNO3, MgSO,4, KOH.
Hcnons3ys BoAy M HEOOXOUMBIE BEIIECTBA TOJIBKO U3 3TOTO CIIUCKA, TOJIYYUTE B JIBE
cTaguu okcuja MarHusg. OnuiiuTe NpU3HAKU MPOBOAUMBIX peakuuil. [ peakiuu
MOHHOI'0 0OMEHA HAMUIIIUTE COKPAIIEHHOE HOHHOE YPABHEHUE PEAKIIUU.

3. anb cneayromue BemectBa: HoSO4, H2O2, MQ3(POs)2, Cu(OH),, MgCOs,
KOH. Vcnons3ys Boay U HEOOXOAMMBIE BEIIECTBA TOJIBKO U3 3TOTO CIIUCKA, MOJTyUYHUTE
B JIB€ CTaJUM TUIAPOKCHUI MarHus. ONUIIUTE NMPU3HAKU MPOBOJAMMBIX peakiuid. s
peaKkIuy HOHHOTO 0OMEHA HAMUIIUTE COKpaIEHHOE HOHHOE YPaBHEHUE.

4. Nansl BemectBa: Mg, HCI (pa30.), Fe, Al, KOH, CuSO4. Vcnons3ys Boay u
HE0OXO0IUMbIE BEIIECTBA TOJIBKO U3 ITOT'O CIKUCKA, MOJIYYUTE B IBE CTAIUU TUAPOKCH]L
maraus(Il). Onummre NpU3HAKKM MPOBOAMMBIX peakiuil. [l peakiuu HMOHHOTO
oOMEHa HAMUIIIMTE COKPAIIEHHOE HOHHOE YPAaBHEHUE PEAKIUH.

5. Hanser BemectBa: Zn, HCl(pa36.), NaCl, K3sPO4, NaOH, CuO. Hcnons3ys
BOAY M HEOOXOJMMBIC BEIIECTBA TOJIBKO W3 ATOTO CIUCKA, MOJYyYHUTE B JBE CTAIUU
Menb. Onuiuure MNpU3HAKK TPOBOJUMBIX peakuuid. Jlns peakuuu 3aMereHus
HaIUIINUTE COKpAIIEHHOE HOHHOE YPaBHECHHUE.

6. Jlamer BemectBa: Fe, HCl(pa36.), Cu, K3POs, (CuOH);CO; NaOH.
Ucnonb3ys Bogy 1 HEOOXOMMBIE BEILIECTBA TOJBKO U3 ITOTO CIUCKA, MOJYyUYUTE B JIBE
ctaauu ruapokcuss meau(Il). Onummre npu3HaKu NPOBOAUMBIX peakuuid. J{iis nepBoi
peaKIuy HaMUIIUTE COKpaIIEHHOE HOHHOE YPaBHECHUE.

7. Jng mpoBeneHHs HKCHEPUMEHTA MPEJIOKEeHBI CIECIYIONINE PEAKTUBBI:
ATIOMUHUN, KapOOHAT HATPHUS M PACTBOPHI COSTHOM KUCIIOTHI, XJIOpUIa aTIOMUHUS U
rUApOKcUa HaTpus. Tpedyercs MOMYyYUTh THIPOKCH] AIIOMUHUS B PE3yJbTaTe
MIPOBEICHUS JIBYX TMOCIICIOBATEIBHBIX peakinii. Beioeputre HeoOXoauMbIe I 3TOTO
PEaKTUBBI U3 YKCIIa TEX, KOTOPbIE BaM NpeasioxkeHbl. COCTaBbTE CXEMY MPEBPAIllCHUH,
B PE3yJIbTaTE KOTOPHIX MOXKHO MOIYYUTh YKA3aHHOE BEIIECTBO. 3AMUIINUTE YPABHEHHUS
IBYX peakuuii. J[Jist nepBor peakunu COCTaBbTE COKPAIIEHHOE HOHHOE YPABHEHUE.

8. Hamer BemectBa: Fe;Os, Fe, pactBoper CaCl,, ZnSO,4, H,SO4, NaOH.
Hcnonb3yst Boay 1 HEOOXOMMBIE BEILIECTBA TOJBKO U3 ATOTO CIUCKA, MOJYyUYUTE B JIBE
cramquu tugpokcuna sxenesa(ll). Onuiure mpu3HAKU TPOBOAUMBIX peakiuid. s
peaKIMi MOHHOTO OOMEHA HAMUILUTE COKPAIIEHHOE HOHHOE YpaBHEHUE.

9. Jlausl BemectBa: ZnO, Zn, pactBopel MgSO,4, H,SO4, AgNO3, Ba(NO3),.
Hcnonb3ys Boay M HEOOXOMMBIE BEIIECTBA TOJIBKO U3 3TOTO CITUCKA, TTOJIyYUTE B JIBE
CTaauy HUTPAT UMHKA. ONUIIWTE MPU3HAKA NPOBOJMMBIX peakuuid. s peakuuu
MOHHOTO O0OMEHA HAIUIITUTE COKPAIEHHOE HOHHOE YPABHEHHE PEAKIIHH.

10. ¥V aroma ajdrOMUHHMSI YUCJIO 3JICKTPOHOB HA BHEIIHEM HSHEPreTUYECKOM
YPOBHE U 3apsifi siipa paBHbI COOTBETCTBEHHO



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

11. Dnement oOpasyer Bbiciud okcua coctaBa RyOs. ®dopmyna ero
BOJIOPOJHOTO COCTMHEHUS

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

12. BemiecTBO, MpU IJUCCOIMUAIMN KOTOPOTO OOpa3yroTcs CyIb(OUT- HOHBI,
uMeeT Gopmyiy

1) Na,S 2)S 3) K2S0O3 4) CuSO,
13. C pa30aBneHHON CEPHOI KUCIOTOM pearupyeT Kaxablil U3 IBYX METaJUIOB:
1) Zn u Cu 2) Hgu Ca 3)Znu Fe 4) Ag u Hg

14. BepHbl 5u cleayromue CYXJIEHHS O Ha3HAYE€HUU OOOpYAOBaHHS B
XUMUYECKO J1abopaTopun U 00 0XpaHe OKpYyKaroleu cpebi?

A. @unbTpoBanbHasg Oymara UCIONb3YETCS B IPOLIECCE TUCTUILIALIMH.

b. OTxoapl OT MCHOJIb30BAaHUS CHUHTETUYECKUX MOIOIIUX CPEJICTB MOYKHO
BBUIMBATH B IPUPOJIHBIE BOAOEMBI.

1) BepHO TOJIBKO A 2) BepHO TOJBKO b

3) BepHBI 00a CyKIeHUs 4) 06a Cy>JeHUsI HEBEPHBI

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

1) yBenuumBaeTcs paanyc aToma

2) yCUITUBAIOTCS HEMETAIIMUYECKHUE CBOMCTBA

3) ocnabeBaeT OCHOBHBIIM XapaKTep UX BBICIIUX OKCHJIOB

4) Bo3pacTaeT 3Ha4€HHUE BBICLIEH BaJIEHTHOCTU

5) yBeIMUYUBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€

16. YcraHOBUTE COOTBETCTBHME MEXKIY ABYMS BEIIECTBAMU U PEAKTHBOM, C
MTOMOILBIO0 KOTOPOTO MOKHO PAa3JIUYUTh 3TH BELIECTBA.

BemiectBa Peaktus
A) KOH (p-p) u HCI (p-p) 1) nakmyce (p-p)
b) BaCO3; u BaSO4 2) HCI
B) K>CrO4 n (NH4)2CI'O4 3) NaN03
4) NaOH

17. YcraHoBUTE COOTBETCTBHE MEXIY (HOPMYJION BEIIeCTBa M PEareHTaMmM, C
KaXJIbIM M3 KOTOPBIX OHO MOKET B3aHMOIeiCTBOBATb.

dopmyia BelecTBa Pearentsl

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

B) Al 3) KOH, H32SO04(pas6)

4) B&(NOg)z, Hg
18. B kakux COeNMHEHUSAX CTETNEHU OKHUCIICHUS aTOMOB keje3a u Qocdopa
PaBHBI COOTBETCTBEHHO +6 1 +57?

1) Na2F804 u H4P207 2) Na3Fe(OH)6 u P205
3) FG(OH)g u HPO3 4) FGSz u HzPO,
19. MosnekyasipHOMY YPaBHEHUIO PEAKLIUU

CuO + 2HNO; = CU(NO3)2 + 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,0

20. Kakast cxema COOTBETCTBYET MPAKTUYECKU HEOCYIIECTBUMON peakiuu?

1) Cu + Fe(NO3), — 2) Mg + PbCl; —

3) Fe + CuSO4 — 4) Cl; + NaBr —

21. B ypaBHEHHMH peaklMM IOJHOTO CrOpaHusi CEpPOBOAOPO/A B KHUCIOPOE
kKod(ppunueHT nepen GopMyson OKUCIUTENS paBeH

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

22. Micnionb3yst METOJ JIEKTPOHHOTO OallaHCca, COCTABbTE YPABHEHHE PEAKIIMU

NaCrO, + Br, + NaOH — Na,CrO,4 + KBr + H,0.
Onpenenure OKUCIUTENb U BOCCTAHOBUTENb.
23. Ucnionb3yst METOJ JIEKTPOHHOTO OallaHca, COCTABbTE YPABHEHHE PEAKIIMU
CuSO4 + Nal — Cul + Na,SOy4 + I».

Onpenenure OKUCIUTENb U BOCCTAHOBUTEb.

24. Ilpu HarpeBaHUM TEXHUYECKOTO HAIIAThIPA, COAEpKaIero 5% Mnpumecei, ¢
rupokcuioMm Hatpust Bbyaenuwiock 300 mu ammuaka (H.y.). Omnpepenute Maccy
TEXHUYECKOT0 MperapaTa, B3ATyIO JUIsl peaKLuu.

25. Kakoit 00bEM raza (pu H.y.) BBIIEIHUTCS MPU B3aUMOJACHCTBUU M30BITKA
meau co 100 M 9,54 % pactBopa azotHoM kucnoTsl (p = 1,057 r/mi)?

26. HMcnomp3ys TOJIBKO PEAKTUBBI M3 NPUBEAEHHOIO IIEPEYHS, 3allHAIIUTE
MOJIEKYJIIPHbIE YPaBHEHHS JIBYX PEAKLUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBa HUTpaTa cepedpa, U yKaXUTe NPU3HAKH UX TPOTEKAHUS.

Jlan pacTBOp HUTpaTa cepedpa, a Tak:Ke HA0Op CIACAYIOIIUX PEAKTUBOB: BOJIHBIE
pPacTBOPBI COJISTHOM KHUCIOTHI, OpoMUJa Kanus, HUTpaTa MarHus, alerara CBUHLA U
YKCYCHOM KUCIIOTHI.

27. Hcnonp3ys TONBKO PEAKTHBBI W3 NPUBEAEHHOIO IEPEYHS, 3alMILNTE
MOJIEKYJISIDHBIE YPaBHEHHUs [BYX PEaKIMil, KOTOPBIE XapaKTEPU3YyIOT XUMUYECKUE
CBOMCTBa METAJUIMYECKOTO LIMHKA, U YKAXKUTE MIPU3HAKU UX MTPOTEKAHUS.

Jlan MeTamiMyecKuil IMHK, a TakkKe HAaOOp CIEAYIOUIMX PEaKTHUBOB: BOJHBIC
pPacTBOPHl aMMHaKa, TUAPOKCHAA HATpusl, Cylb(ara MarHusi, COJSTHOM KUCIOTHI H
HUTpaTa Kajus.

28. Hcnonb3ys TOJBKO PEAKTUBBI W3 IPUBEIEHHOIO MEPEYHS, 3alULIUTE
MOJIEKYJIIPHBIE YPAaBHEHHMs JIBYX pPEAKLUH, KOTOPBIE XAPAKTEPU3YIOT XUMHUYECKHE
CBOMCTBa METAJUIMYECKOW MEJIU, U YKAKHUTE NMPU3HAKU UX MPOTEKAHUS.

Jlana MmerayiMyeckasi Me/ib, @ TakKe HaOOp CIEAYIOMIMX PEaKTUBOB: BOJHbIE
pPacTBOPHI XJIOpHIa HATPUSl, HUTpATa cepedpa, a30THOM KUCIIOTHI, CyJib(aTa Marus u
docdara HaTpus.

29. Hcnonb3ys TOJNBKO PEAKTUBBI M3 MPUBEIEHHOTO MEPEyHs, 3alUIIUTE
MOJIEKYJISIDHBIE YpPaBHEHHUS [IBYX PpEaKIMil, KOTOPbhIE XapaKTEePU3YIOT XUMHUYECKHE
CBOMCTBA I'MIPOKCH/IA ATFOMUHUSA, U YKAKUTE NPU3HAKUA WX TPOTEKAHHUSL.

Jlan mopoImKooOpa3HbIil THAPOKCUA ATIOMUHUS, a TaKKe HabOp CIEAYIOLIUX
PEaKTUBOB: BOJHBIE PACTBOPHI XJIOpHIa HATPUs, HUTpaTa Oapusi, TMAPOKCUAA HATPHS,
cynb(aTa Kalausi U CEpHON KUCIOTHI.



30. Hcnonp3ysi TONBKO PEAKTHBBI M3 MPHUBEAEHHOIO MEPEYHs, 3aIHIINTe
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX pEaKIMil, KOTOPbIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBA TMAPOKCU/IA IIUHKA, U YKAKUTE MPU3HAKUA UX TPOTEKAHMUS.

Jlan mopomKOOOpa3HbIi THUAPOKCHU]l IIMHKA, a Takke Ha00p CIeAYIOIIUX
PEaKTUBOB: BOJHBIC PACTBOPHI THAPOKCU]IA HATPUS, HUTpATA Kajusl, Cylb(aTa HATpHS,
COJITHOM KHMCIIOTHI U alieTaTa HaTpus.

31. Hcnonw3ysi TOJIBKO PEAKTUBBI W3 MPUBEAEHHOTO MEpEyHs, 3alUIINTE
MOJICKYJISIPHBIE YPaBHEHHs JIBYX PEaKIuil, KOTOPbIE XapaKTepU3YIOT XHUMHUYECKUE
CBOMCTBA TUAPOKCUIA KATBIUS, U YKQXKUTE MMPU3HAKH UX MPOTEKAHMUS.

JlaH pacTBOp TMIpOKCHIA Kajblus, a TaKke HAOOp CIEIYIOUIUX PEaKTHBOB:
razoo0Opa3Hbii  okcup yriepoaa(lV), BoaHble pacTBOpPBl THUAPOKCHIA HATpPHS,
dbochopHOI KUCIIOTHI, HUTpaTa Oapusi 1 METAUNIMUYECKUNA IUHK.

32. Hcnonw3ys TOJIBKO PEAKTHUBBI W3 MPUBEAEHHOTO NEPEYHS, 3aAIUIINTE
MOJIEKYJISIDHBIE YPaBHEHMS JBYX PEAKIUil, KOTOPbIE XapaKTEpU3YIOT XMUMHUYECKUE
cBoiictBa cynbdara meau(Il), u ykaxkure npu3HaKu UX IPOTEKAHUS.

Han pactBop cyibdara menu(ll), a Taxxke HaboOp clHeAyIOMMX PEAKTHBOB:
BOJIHbIE PAacTBOPBI TMAPOKCHJA Kallus, XJIOpHAa Kanus, HUTpaTa Oapus, Opomwuia
KaJius ¥ aneraTa Kajusl.

33. Hcnonb3ysh TONBKO pPEAKTHBBI M3 MPUBEAEHHOIO MEPEUHs], 3aIUIINTE
MOJIEKYJISIDHBIE YPaBHEHUS JBYX DPEAKIUil, KOTOPbIE XapaKTEpU3YIOT XMUMHUYECKUE
CBOICTBa KapOOHAaTa KaJbIIHsl, U YKAKUTE MPU3HAKU UX MTPOTEKAHUS.

Jlan mopomkooOpa3Hblii KapOOHAT KalblMs, a Takke Ha0O0p CIEIYIOIIUX
PEaKTUBOB: BOAHBIE PACTBOPHI COJSTHOW KHCIIOTBHI, HUTpaTa Kalus, THUAPOKCHAA
HATpUS, XJIOPHJAa HATPUS W HACHIIICHHBIM BOIHBIA pacTBOp okcuaa yriepona(lV) B
BOJIE.

34. Hcnonw3ys TOJIBKO PEAKTHUBBI W3 MPUBEAEHHOTO NEPEYHS, 3aAIMIINTE
MOJIEKYJISIpHBIE YpaBHEHUs JBYX DPEaKIUil, KOTOPbIE XapaKTEpU3YIOT XMUMHUYECKHE
CBOMCTBa HUTpAaTa aMMOHMSI, U YKaXKUTE MIPU3HAKU X TPOTEKAHUS.

Jlan nopoikooOpa3Hblii HUTpaTa aMMOHHSI U HabOp CIEAYIOIINX PEaKTHUBOB:
BOJIHBIE PAacTBOPBI TMJIPOKCHIA Kaius, Cyib(para Kanaus, HUTpaTa Kauus, alerara
KaJiusl, a TaK)Ke CIUPTOBAs TOPEIIKa.

35. Hcnonp3ysi TOJNBKO pPEAKTHBBI M3 TMPUBEAEHHOIO TMEpPEUHs], 3alUIINTe
MOJIEKYJISIPHbIE YPaBHEHMsI JIBYX peakluil, KOTOPbIE XapaKTepU3YIOT XMUMHUYECKUE
cBoiicTBa (pochara HATPUS, U YKAKUTE MPU3HAKHA UX MPOTCKAHMS.

Jan pactBop ¢ocdara HaTpus, a TakKKe HAOOP CICAYIOMMNX PEAKTUBOB: BOJHbIE
pacTBOPHI THAPOKCHUIA KaJIHsl, HUTpaTa cepedpa, xjaopuaa 6apusi, TOpoIKooOpa3HbIi
THIPOKCH]I KalTusl M METAJUIMYECKUH ITIHK.

36. Hcrnonb3yss TOJIBKO PEAKTHUBBI W3 MPUBEAEHHOTO NEPEYHS, 3aAIUILINTE
MOJICKYJISIpHBIE YPaBHEHHS JBYX PEAKIHil, KOTOPHIE XapaKTepU3YIOT XHUMHUYECKUE
cBoiicTBa OpoMuza Oapusi, U yKaXKUTe MPU3HAKU UX MPOTEKAHUS.

Jlan pacTBOp Opommma Gapusi, a Takke HAOOP CIEMYIONUX PEAKTUBOB: BOJIHBIE
pacTBOPBI XJIOpUAA Kalusi, HUTpaTa MarHus, HUTpaTa cepebpa, cynbdara HaTpus u
COJISTHOU KHCIIOTHI.



37. Ucnonp3yss TOJBKO PEAKTUBBI W3 MPUBEIEHHOIO IEPEYHS, 3aNULINTE
MOJIEKYJISIDHBIE YPaBHEHHUS JBYX PpEaKIMil, KOTOPhIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA XJIOPH/Ia KAJIbLIMS, U YKAKUTE TPU3HAKU UX TPOTEKAHUSI.

JlaH pacTBOp XJ0pHUAa KaJblKs, a TAKKe HA0OP CIEAYIOIUX PEaKTUBOB: BOJIHBIE
pacTBOpPHI KapOOHATa Kallvs, HUTpaTa MarHus, HUTpara cepedpa, ruJipokcuaa 6apus u
METaNINYECKUM 1IUHK.

38. Hcnonw3ysi TOJNBKO pPEAKTUBBI W3 MPUBEAEHHOTO MEPEyHs, 3alUIIUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBa cynb(aTa aMMOHHMSI, U YKAKUTE MPU3HAKU X IPOTEKAHUSI.

JHan pacTtBOp cynbdaTa aMMOHHUS, a Takke HaOOp CIEIYIOINIMX pPEaKTHBOB:
BOJIHBIE PAcCTBOPHI KapOOHAaTa Kayus, xjaopuaa 6apusi, ¢pocdara HaTpusi, TUAPOKCUIA
KaJIAS U COJISTHOM KUCIIOTHI.

39. Hcnonw3ys TOJIBKO PEAKTHUBBI W3 IPUBEAEHHOTO NEPEYHS, 3aAIIUIINTE
MOJIEKYJISIDHBIE YPaBHEHHs [IBYX PEaKIUi, KOTOpBIE XapaKTEpU3YIOT XHMHUYECKHE
cBoiictBa HuTparta Menu(ll), u ykaxxure npusHaKu UX MPOTEKAHMUS.

Han pactBop Hutpata Meau(ll) m Habop ciemyroUMX pEeakTUBOB: BOJHBIC
pacTBOpHI cylbdaTa Kanus, xjaopuaa Oapus, alerata MarHus, THAPOKCHUIA Kallus, a
TaK)K€ CIIMPTOBAs TOPEJIKA.

40. Ucrnonb3ys TOJBKO PEAKTUBBl M3 MPUBEAEHHOIO TMEPEUHs], 3aIUIINTE
MOJIEKYJISIDHBIE YPaBHEHHUs [BYX PEaKIUil, KOTOPbIE XapaKTEPU3YIOT XUMUYECKUE
CBOMCTBa OpOMHU/Ia MarHusi, U YKKUTE MPU3HAKU UX MPOTEKAHUS.

JlaH pacTBOp OpoMHUa MarHus, a TAK:ke HAOOP CIEAYIOIIMX PEaKTUBOB: BOJIHbBIE
pacTBOPbI HUTpATa HATPUsl, HUTpaTa cepedpa, TUAPOKCHIA KaUs, XJIOpHUIa HATPUS U
OpoMua HaTpHs.

41. Hcnomp3yss TONBKO PEAKTUBBI W3 NPUBEIEHHOIO IIEPEYHS, 3alULINTE
MOJIEKYJIIPHbIE YPAaBHEHHsS JIBYX PEAKIUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
cBoiicTBa (hochara aMMOHUS, U YKAKUTE MPU3HAKU UX TIPOTEKAHMS.

Jan pactBOp Qocdara aMMOHHUA, a TaKkKe HAOOp CIEAYIOIIMX PEAKTHBOB:
BOJIHBIEC PACTBOPHI XJIOpUJIA HATPHS, XJIOPUA MArHUS, TUAPOKCHUIA HATPpus, Cyabdara
KaJIisl 1 OpoMHJ1a KaJusl.

42. Ucnonb3ys TOJBKO PEAKTUBBI M3 TMPUBEAEHHOTO TMEpPEUHs, 3alUIINTe
MOJIEKYJISIDHBIE YPAaBHEHHUSI JBYX PEaKIUW, KOTOPBIE XAPAKTEPUZYIOT XUMHUYECKUE
CBOMCTBA Cylb(puaa HATPHUS, U YKOKUTE MPU3HAKU WX TPOTEKAHMSI.

Jan pactBop cynbu HATPUS, a TaKKe Ha0Op CIEeNYIOUX PEAKTUBOB: BOJIHbBIE
pactBopsl xsiopuaa ceuHa(Il), HuTpaTa aMMoHUsI, COJITHOM KUCIIOTHI, CyJib(haTa Kaaus
u ¢ocdara Kamusl.

43. Hcnonb3ys TOJIBKO PEAKTUBBl M3 MNPUBEAEHHOTO TEPEUHs, 3alUIIUTe
MOJIEKYJISIDHBIE YpPaBHEHHUS [IBYX PpEaKIMil, KOTOPbhIE XapaKTEePU3YIOT XUMHUYECKHE
cBoiicTBa cynbdata xene3za(Ill), u ykaxkure npusHaKu UX NPOTEKAHUS.

Jlan pactBop cynbdara xeneza(lll) m Habop crneayrommx peakTUBOB: BOJIHBIE
pacTBOPBI THAPOKCHAA HATPUS, HUTpATa HaTpuUs, OpOMHIa MarHus, XJIOpUIa IHMHKA,
XJIOpUAA KaJIbIIHS.

44. Hcnonb3ys TOJIBKO PEAKTUBBI M3 MPUBEAEHHOIO NEPEYHS, 3alUILIUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEaKLUUH, KOTOPbIE XapaKTEpU3YIOT XUMHUYECKHE
cBoiicTBa cynbdara xenesa(ll), n ykaxute npu3HaKu UX TPOTEKAHUS.



Jlan pactBop cynbdara xene3a(ll) m Habop crneayrommX peakTUBOB: BOIHBIC
pPacTBOPHI THAPOKCUJIA HATPUSI, HUTpaTa HATpUs, OpOMHIa MarHus, XJopuaa IUHKA U
Opomu Gapusi.

45. Hcnonb3ys TOJIBKO PEaKTUBBl M3 MPUBEAEHHOTO TEPEUHs, 3alUIIUTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX pEaKIMil, KOTOPhIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA cylib(paTa Maruusi, U yKaxuTe MpuU3HaK1 UX MTPOTEKaHUSI.

Jan pacTtBOp cynbdaTa MarHus, a Takke HabOp CIEeNYIOUX PEAKTUBOB: IIHHK,
COJISTHAsI KUCJIOTa, PAaCTBOPHI THAPOKCUAA HATPHsI, XJIopuaa Oapus U HUTpaTa Kausl.

46. Hcnonb3ys TOJIBKO PEAKTUBHI U3 MPUBEAEHHOTO TEPEUHs, 3alUIINTE
MOJICKYJISIPHBIE YPaBHEHHs JIBYX PEaKIuil, KOTOPbIE XapaKTepU3YIOT XHUMHUYECKUE
cBoicTBa xuopuaa xkenesa(lll), u ykaxxure npu3Haku uX NpOTEKAHHUS.

Han pactBop xsyopunaa sxene3a(Ill), a Takke HaAOOp ClENYIOMKNX PEAKTHUBOB:
okcua menu(Il), cepHast kucnoTa, pacTBOPbI THAPOKCUAA Kalusl, Cylb(aTa HATpUs U
HUTpaTa cepeodpa.

47. Wcnonb3ys TOJIBKO PEAKTUBbl U3 MNPUBEAEHHOIO NEPEUHs, 3alUIINTE
MOJIEKYJISIpHBIE YPaBHEHMsI JBYX pPEaKLUil, KOTOPbIE XapaKTEpU3YIOT XMUMHUYECKUE
CBOICTBa cyJib(paTa aMMOHMSI, U YKAKUTE MPU3HAKU X IPOTEKAHUSI.

Jlan pactBOp cyib(haTa aMMOHMSI, a TAKKE HAOOP CIEAYIOIINX PEAKTUBOB: MEb,
COJISIHAsi KUCJIOTa, PacTBOPBI XJIOpUAA HATpus, THAPOKCUIA Kalus, HUTpaTa Oapus,
JaKMycoBas Oymara.

Jlureparypa

1. Crneundukanuss KOHTPOJBHBIX HW3MEPUTEIBHBIX MaTEpPHAIOB IS

nposeaeHus B 2018 rony 0CHOBHOTO rocy1apCTBEHHOTO 3k3amMeHa o xumun. ®I'bHY
«OUIIN», 2018 1.

2. Kyspmenko H.E., Epemun B.B. 2500 3agau no XuMuu ¢ pelieHus MU JJIs
MOCTYTAIOIINUX B BY3bl: yueOHOe mocobue. — M.: U3n-Bo «Dk3ameny, 2006. — 638 c.
3. Kysnenosa H.E., Jleskun A.H. 3agauyHuk Mo XUMHUHU JJIs ydanuxcs 9

KJ1acca o0mieobpa3oBaTenbHbIX yupexaeHuit. — M.: Benrtana-I'pad, 2005. — 128 c.

4. Crapoay6en E. E., bopucesuu C.B. [ToypouHsie pa3pab0oTKu 1O OTACTBHBIM
TeMaM OOIIEeH U HeOPraHMYECKONH XUMUU AJid (DaKyJIbTeTa JOBY30BCKOM MOATOTOBKU
KHUTY: yuebnoe nmocodue. — Kazans: U3a-80o KHUTY, 2016. — 96 c.

S. OO6pazoBaTenbHbIA MOPTA AJI MOATOTOBKU K dk3aMeHaM «Perry OI'D»
https://chem-oge.sdamgia.ru/
6. Xumusi. Ilocobue nnma  chaymartenedl  OTHENEHUS]  JTOBY30BCKOTO

oOpazoBaHus, OOy4YalOIUXCSs B JEBATHIX Kjaccax  oO0meo0pa3oBaTeIbHbBIX
opranuzammii / Cypkosa JI.H. — Kazans: KIMYVY, 2018. — 34 c.

7. T.IL Ilerposa, H.III. Mudraxora, E.E. Ctapomy6err. OcHOBHBIC KJIacChI
HEOprauudecknx coenuHeHud. KonrtposbHbele 3ananns. — Kasans: M3n-so KHUTY,
2007.—-40 c.


https://chem-oge.sdamgia.ru/




