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JlonmonmuuTenpHas oOmEeoOpa3oBaTeNbHasl MporpaMma TpeIHa3HavYeHa IS
ciymatenei LlenTpa npodopreHTalmoHHON paboThI U I0BY30BCKOTO 00pa30BaHUS —
y4daluxcs JeBATHIX KiaccoB. OBIIaIEeHUE CEKPETAMU COBPEMEHHOW XUMUU MO3BOJIUT
OBJIAJIEThb MHOTUMH aKTyaJIbHBIMU U BOCTPEOOBAaHHBIMU MPOQEeCcCUsiMU. 3HAHUE XUMUU
Ja€T BO3MOXHOCTh paboTaTh B 00JIaCTU MEIULIMHBI, (apMaKkoJIOTUU, OMOXUMUU U
O0nohU3UKH, MOJICKYJIIPHON OHOJIOTHH.

[Iporpamma 1o XMMHUU COAEPKHUT MOYPOUHBIE IUIAHBI 3aHSATHUWA, BOIPOCHI U
yIpaXHEHUsI 111 padOThI [0 TEME 3aHSATHUS.

B conepxanum mpeAcTaBieHbl OCHOBOMOJIATAIOIINE TEOPETUUYECKUE CBEICHUS
[0 XMMUH, BKIIFOYAIOIINE U3YYEHUE COCTABA U CTPOCHHS BEIIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHUS, UCCIEAOBAHUE 3aKOHOMEPHOCTEN XMMUYECKHUX MPEBPALICHUN U
MyTEW YMPABJICHHUS UMH B LIEJISIX MOJIYUYECHUS BEIIECTB, MATEPUAJIOB, SHEPTUU.

Coneprxanue BKIFOYAET CBEJCHHS O HEOPraHUYECKHUX BEIIECTBAX, UX CTPOCHUU
Y CBOMCTBAX, a TAKXKE XUMUUECKUX MPOLIECCAX, IPOTEKAOIIUX B OKPYKAIOLIEM MUPE.
HaubGonee cnoxubie s1meMeHThl (DYHIaMEHTAIBLHOTO SApa COACp)KaHUA OOIIero
00pa3oBaHUsI IO XUMUH, TAKHE, KAK OCHOBBI OPTraHUYECKON U MTPOMBIIIUICHHONW XUMUH,
IIEPEHECEHBI B IPOTrPaMMYy CPEAHEN LIKOJIBI.

TeopeTnueckyr0 OCHOBY H3YyYEHHUsS HEOPraHMYECKOW XHMHUU COCTABIISIET
aTOMHO-MOJIEKYJISIPHOE yUeHue, nepuoandeckui 3akoH .M. MenaeneeBa ¢ KpaTkKumu
CBEJACHUSMU O CTPOCHUMHM aTOMOB, BHJAX XHMHWUYECKOM CBS3U, 3aKOHOMEPHOCTSX
MPOTEKAHUU XUMHUYECKUX PEAKIIHI.

XapakTepUCTUKA 3JIEMEHTA MO €ro MOJOXKEHUID B NMEPUOJAUYECKON CUCTEME
xumudeckux anemeHToB [[.M. MenneneeBa. ['eHernueckue psiapl MeTamia u
HemeTaia. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB:
OKCHUJIOB, KMCJIOT, OCHOBAaHUM U COJICH.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTEIIHLHBIE
peakiuu. CocTaBlI€HUE YPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN
METOJIOM JJICKTPOHHOTO OanaHca. Peakmuu >HIOTEPMHUUECKHE W DK30TECPMUUYECKHE.
TennoBoit ahdexT XUM. peaKkuu. Tepmoxumuyeckoe YpaBHEHHE.
CkopocTh XxuUMHUYECKHX peakuuid. [lepBoHayanbHble TPEACTABICHUS O KaTaJlH3e.
Oo6patumeie peakiuu. Knaccuduxarus Xum. peakiuii.

DNEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHYECKAS TUCCOLIMAIMS BEILIECTB B
BOJHBIX pacTBopax. Monbl. Katnonsl um anumonbl. ['mapatHas Teopust pacTBOPOB.
DNIeKTPOJIUTAYECKAsT AUCCOIMAIIS KUCIIOT, Ieiaouei u coseil. Cnabble U CUIIbHBIC
BJIEKTPOJIUTBHI. CrerneHn JTACCOIIHAIINH. Peaxmun MOHHOTO oOMeHa.
OKHUCIUTENBHO-BOCCTAHOBUTEbHBIEC peakinu. OKUCINUTENb, BOCCTAHOBUTEb.

OO6miasi  xapakTepUCTHMKAa TaJIOTCHOB HAa OCHOBE WX TIOJIOKEHHS B
[Tepuoauueckoii cucreme 3yeMeHTOB. OOIIHOCTh U pa3auyue B CTPOCHUU aTOMOB.
Mogiekybl TPOCTHIX BEMIECTB U TATOT€HUA0B. PU3NYECKUE U XUMUUYECKUE CBOMCTBA
rajioreHoB. HaxoxneHwe B mpupoje, MoaydeHue, (U3HMYECKHEe W XUMUYECKUC
CBOMCTBA XJIOPA, pACTBOPUMOCTD B BOJIE, OKHCIUTEIbHBIE CBOMCTBA B3aUMOACHCTBUE
C MeTajIaMu, BogopoaoM. Bzanmonericteue ¢ Bonou. Ilpumenenue xnopa. Jlencreue
xJ0pa Ha opranu3m. [lonydenue xa10poBoAOpOa U COJMSTHON KUCIOTHI. DU3NUECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE COJISTHOM KHUCJIOThI, 3HAYEHHUE COJISHOU KUCIOTBI



JUTST HOPMAJBHOTO mHIeBapeHus. KadecTBeHHBbIE peakmuu Ha XJIOPUI-, OpOMHI-,
WOAUJ- UOHBL.

[TonoxkeHne KuCIOpoga W CEpbl B MEPUOJUYECKOW CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPONUS KUCIOPOAA — O30H.

Cepa. Amnnorponus cepbl. u3znueckue U XuMudyeckue cporicta. Haxoxnenue
B npupoje. [Ipumenenue cepsl. Okcua cepol (IV). CepoBomopoaHas U cepHHUCTAs
kucnoThl ¥ ux conu. Oxcup cepsl (VI). CepHas kucnora u ee conu. OKUCTUTEIbHBIC
CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOU KUCIIOTBHI.

[Tomoxenue azora u ¢dochopa B TMEPUOAMYCCKON CHUCTEME XUMHUYCCKUX
AJIEMEHTOB, CTPOCHHE WX aTOMOB. A30T, (U3UYECKHE M XUMHUYECKHE CBOWCTBA,
MOJy4eHrue U npuMeHenne. Kpyropopor azora B npupojge. AmMMuak. @u3ndeckue u
XUMUYECKHE CBOMCTBA aMMUaKa, rnoixydenue u npuMmenenue. Conu ammonus. OKCuabl
azora (II) u (IV). A3zotHas kuciota u ee coiu. OKUCIUTEIbHBIC CBOMCTBA a30THOMU
KHUCJIOTHI.

®ochop. Amnorponusi ¢dochopa. Duznueckue M XUMUYECKHE CBOWCTBA
docdopa. 3Hauenune ¢ocdopa i opranuzma uenoeka. Oxcua docdopa (V).
OptodochopHas kucimoTa u ee conu. MuHepanbHble yaoOpeHus. BrnusHue n30bITKa
HUTPATOB B MMHIIEBBIX MPOAYKTAX Ha 3I0POBHE YETIOBEKA.

[Tonoxxenue yriaepona W KPEMHHUS B MEPUOJUYECKOW CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. YTIJIEpoJd, aUIOTPOIHbIE MOJU(UKAIIIH,
¢u3nueckue W XUMHUYECKHME CBOWCTBA YIyiepoAa. YTapHbIM Ta3, CBOMCTBa U
(du3nogornyeckoe IeMCTBUE Ha OpraHu3M. YTIIEKUCHBIN ra3, yrojabHas KUCIoTa U ee
conmu. Kpyrosopor yrinepona B mnpupoae. Kpemuwit. Oxcua kpemuus (IV).
Kpemnuesas kucinora u ee conu. Crekno. LlemeHT.

[lonoxeHne METAIIIOB B TEPUOANYECKON CUCTEME XUMUUECKUX d1eMeHTOB 1. 1.
MenpaeneeBa. Metaumnyeckas cBsi3b. OU3NUECKUE U XUMUYECKHAE CBOMCTBA METAJIJIOB.
Psn wmanpspkenuit meramioB. [lonarue o Meramtyprun. CrnocoObl MOTyYeHHUS
meTaioB. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpoH3a). [Ipo6iema 0e30TX0MHBIX
POU3BO/ICTB B METAJUTYPIUHU U OXPaHA OKPYKAIOIIEH Cpeibl.

[Ilenounsie Metambl. [lonokeHMEe WMIENOYHBIX METAILNIOB B MEPUOAUYECKOMN
cucTteMe M cTpoeHue atroMoB. Haxoxaenue B npupojge. Pu3nueckue U XUMUYECKHE
cBoricTBa. [I[puMeHeHNE IETOUYHBIX METAIUIOB U UX COCAUHEHUN. 3HAUCHUE HATPUS U
Kalusg, Kak OWOTeHHBIX MaKpOAJIEMEHTOB, [JJisi  OpraHM3Ma  4YeJOBeKa.
[[lenouno3emenbHble MeTabl. [lojloKeHWE I1IEI0YHO3EMENBHBIX METAJLUIOB 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 aaTroMUHNS B IEPUOIMYECKON CUCTEME U CTPOCHUE €T0
aroma. Haxoxnenue B npupoae. OPusnueckue 1 XMMUYECKHUE CBOMCTBA AJIFOMUHUS.
AMdoTepHOCTh OKCHIA U TUAPOKCH]IA ATTFOMUHHUS.

JKeneso. [lonoxenue xene3a B IEPUOANIECKON CUCTEME U CTPOECHHE €r0 aTOMa.
Haxoxnenue B mpupone. Ousnueckue U XxuMu4eckue cBOMCTBa xkene3a. OKCHIIBL,
ruapokcuanl U conu xeneza (II) u xenesa (III). 3nauenue xene3a, kKak OMOTEHHOTO
MAaKpO3JIEMEHTA, 151 OPTraHU3Ma YEJIOBEKa.



[Ipenmer opranndeckor XxuMuu. BemecTsa OpraHnyeckue 1 HEOPraHUYECKUeE.
Teopuss XHMMHUYECKOrO CTpOEHHs OpraHudeckux BeniectB 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, JETHJIpUPOBAHUE dTaHa, NPUMEHEHHE MeTaHa). HemnpenenbHble
YIJIEBOAOPOBL: 3TWIECH U ALlETWIEH CTPOSHUE MOJIEKYJbl dTHWICHA, JBOMHAS CBSA3b.
B3auMozeicTBue 3TUICHA C BOAOMU, peaKkLus MoauMepusanuu 3tuineHa. [lonustuien
Y €ro 3HAYCHUs.

[loHATHE O HpEeneNbHBIX OJHOATOMHBIX CHUPTaX Ha IPHUMEPAX METAHOJA U
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  cioxHble  3(QUpBl  [JMIEpPUHA U JKUPHBIX  KHCIIOT.
[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 uesmnosnosa (B CpaBHEHUH), UX OHOJIOrHYEcKast
poJib. 3HaUEHUE OEJIKOB, )KUPOB U YIIIEBOJOB B OPraHU3AlMU PAllMOHAILHOTO TUTAHUS
YeJ0BeKa.

TemaTuveckoe cogep:RkaHue 3aHATHH

Ha xax1oM 3aHATHH TTPOBOJIATCS CIAEAYIOIINE BUIBI paboT:

- pa300p TEOPETUUYECKOI0 MaTepHalia 1o TeME;

- pa300op U perIcHrne TeMaTHISCKUX 3aJIaHUH TTO] PYKOBOACTBOM IPEIIOIaBaTEIs
¢ paboToH y TOCKH;

- pEIICHUE PACUCTHBIX XMMUYCCKUX 3aa4 Pa3InNYyHOro THIIA,

- KOHTPOJIbHBIC Pa0OTHI U paboTa Ha/l OTMOKAMU;

- npo6ubIit OI'3 1 pa3dop ommodoK.

Ne 3aH. Tema

1-2 CoBpemeHHbIE TpENCTaBICHUsT O CTpoeHuu aroma. CTpoeHue
AJIEKTPOHHBIX 000J109eK aToMOB TiepBhIX 20 snemenToB [lepuomnueckon
cuctemsl JI.. MenaeneeBa. [IoHsiTue 0 KaTHOHAX U aHMOHAX.

[Tepuonnueckuit 3axkoH u llepuoanueckas cucremMa XHUMHUYECKUX
anemeHToB J[.M. MenneneeBa. ['pynnel u nepuonsl Ileproanueckoi
CUCTEMBbI. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB I10 MEPHOJIaM
u rpynmnam Ileppoaudecko cUCTEMBI XUMHUYECKUX dieMeHTOB J[.U.
Menpeieena.

3 CrpoeHue BemiecTB. XUMHUUYECKasi CBsI3b: KOBajJeHTHas (TOJISIpHAS U
HETIOJIsIpHAast ), HIOHHAs, METAJJINYeCKasl.

BanenTHOCT, XMMHYECKHUX »dJeMeHTOB. CTENEeHb OKHCICHUS
XHMHUYECKHUX DJIIEMEHTOB.

Pemienne 3amad HaA BBIYKMCIEHHE MAacCOBOM [JOJHM DJJIEMEHTa B
BEIIIECTBE.




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

5-6

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

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

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

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

OCHOBHBIEC KJIACChl HEOPraHWYECKUX coeauHeHun. Kucimoter u
ocHoBaHus. Conn.

DJIEKTPOIUTHI u HEDJICKTPOJIUTHI. DJIEKTPOIUTUYECKAS
JIMCCOITHAITNS.

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

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

10-11

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

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

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

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

12-13

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

Pemenue 3aau ¢ pacyetaMu 10 YpaBHEHUIO PEAKIIHH.

14

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

15-16

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

17-18

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

19-20

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




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

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

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

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

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

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

28 00630p mpoitnerHoro Mmarepuaia. [loBropenme

29 IIpo6ubIii OI'I

30 Htorosoe 3anstue. Paz6op omubok mpodHoro OI'D.

TemaTu4eckue BONPOCHI U 3aJaHUA 1JIA Pa0OThI

3ausaTue Nol-2

1. ATOM Kakoro XHMHYECKOTO »JJIEMEHTa HMEET MPUBEIAEHHYIO HUKE
CXEMY CTPOCHHUS?

@ 5 AR
2 8 8
A
1) aprona 2) kuciopoaa 3) cepsl 4) kanpuus

2. Ha mpuBeneHHOM pUCYHKE M300pakeHa MOJIEh aTOMa

<

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

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

1) kpemuuii 2) yriepon 3) kucaopon 4) cepa

4. CKOJIBKO 3JIEMEHTOB U3 MPEJIOKEHHBIX HUXKE MMEIOT OJMHAKOBOE YMCIIO
BHEIIHHUX 3JIEKTPOHOB? Mg, Al, Si, Be, Ca, Ba

5. CKONBKO MPOTOHOB M 3JIEKTPOHOB UMEET aTOM, KOTOPBIM HaXOAUTCS B 3-M
nepuoae u |V rpynne? Kakos ero aromuslit Bec?

6. CKOJIbKO KATUOHOB CPEU MPEIJIOKECHHBIX YacTHUIL?

A", NOs-, Ca?, CI, F, Li*, K*, [Ag(NH3),]*



7. ATOM mMeeT 3JIeKTpOoHHYI0 KoHburyparnuto 2é8e3é. Kakoit 3to arom? B
KaKOM MepUoie U B KAKOW IpyIIe OH HAXOAUTCS?

8. Pacmpenenenue 5SJIEKTPOHOB B aToMe€ [0 JHEPreTUYECKUM YPOBHSIM
COOTBETCTBYET psay uucen: 2,8,8,2. Kakoi 310 atom?

9. CKOJIBKO 3JIEKTPOHOB HAXOJUTCS BO BHEIIHEM 3JIEKTPOHHOM CJIO€ aToma, B
sape kotoporo 14 mpoToHOB?

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

10. [IpuBenena 3meKTpoHHAs KOH(GUTYpAIUsS aToMa HEKOTOPOT0 XUMUYECKOTO
AJIEMEHTa B OCHOBHOM COCTOSIHUU:

1522522pb3s23p*.

Ha ocHoBanuu 310 KOH(UTYpAITUU BBITIOTHUTE CIACAYIONIUE 3aTaHUS:

1) maifTe Ha3BaHHE XMMHUYECKOMY D3JIEMEHTY, aTOM KOTOPOTO HUMEET TaKoe
AIIEKTPOHHOE CTPOEHUE;

2) yKaXuTe 3apsj Aapa U YUCIO HECHApEHHBIX AJIEKTPOHOB B aTOME 3TOTO
AJIEMEHTA;

3) ompenenuTe, K MeTa/IaM WM HEMETAJlJIaM OTHOCHUTCSI TIPOCTOE BEILIECTBO,
KOTOpO€ 00pa3yeT 3TOT XUMHUECKHUI 3JIEMEHT.

11. Atom »5ieMeHTa B OCHOBHOM COCTOSIHUM HMMEET 3JIEKTPOHHYIO
KOH(UTypaIHIO:

15225%2p°.

Ha ocHoBanuu 310 KOH(UTYpAITUU BBITIOTHUTE CIACAYIOIIUE 3aIaHUS:

1) ykakuTe CHMBOJI XHMHYECKOTO 3JIEMEHTa, aTOM KOTOPOTO0 HMMEET TaKoe
AIIEKTPOHHOE CTPOEHUE;

2) mpuBenuTe 0003HAYCHUE OTHO3APSATHBIX KAaTUOHA Y aHUOHA, UMEIOLITUX TaKOe
K€ YUCJIO DJIEKTPOHOB M CTPYKTYPY BHEIIHETO SHEPTETUYECKOTO YPOBHSI, KaK U aToOM,
MIPUBEICHHBIN B 3aJaHUH;

3) cocraBbTe (OpMYTy  BO3MOXHOTO  COEIUHEHHs, 0Opa30BaHHOIO
MOJIYYCHHBIMUA KATHOHOM U aHUOHOM.

12. AtoM »jeMeHTa B OCHOBHOM COCTOSSHUM HMEET DJICKTPOHHYIO
KOH(UTyparuio BaJIEHTHBIX AJIEKTPOHOB:

3s%3p2.

Hcnonb3yst 5Ty BJICHTHYIO OJJIEKTPOHHYIO KOH(MUTypaluio, OTBETHTE Ha
CJIEIyIOIIME BOIIPOCHI:

1) CKOJIBKO BCEro DSJEKTPOHOB B aToOMe, HMEKIIEM TaKyl BaJICHTHYIO
AJIEKTPOHHYIO KOHUTYpaLiio?

2) yKa)KUTE YUCJIO HECIApPEHHBIX JICKTPOHOB B ATOM aTOME U MHUHUMAJIbHYIO
BO3MOKHYIO €TI0 CTETICHb OKUCIICHHUS;

3) ompexaenuTe, K METalJlaM WJIM HEMETaJlJlaM OTHOCHUTCS MPOCTOE BELIECTBO,
KOTOpO€ 00pa3yeT ATOT XUMUYECKUI DJIEMEHT.

13. Homep nepuoja B Ilepuoanueckoit cucreme XuMuueckux snemeHToB Jl. 1.
MenpeneeBa paBeH YUCITy

1) 31eKTPOHOB B aTOME;

2) 3JIEKTPOHOB BO BHEIITHEM CJIO€ aTOMOB;

3) HEJOCTAIOIIMX IEKTPOHOB JI0 3aBEPILICHUSI JIEKTPOHHOTO CJIOS;

4) 3aIoJTHIEMBIX JICKTPOHHBIX CJIOEB B aTOME.



14. Homep rpymmsl B [lepuoanueckoil cuctemMe XuMU4YeCKuX 3aeMeHToB [l. 1.
MeHzeneeBa COOTBETCTBYET

1) yncity 3JIEKTPOHOB B aTOME

2) 3HaYE€HMIO BBICIIEH BAJIGHTHOCTH JIEMEHTA 0 KUCIOPOIY

3) ymcity 3JIEKTPOHOB, HEJOCTAIOIIUX JI0 3aBEPILICHUS BHEIIHETO 3JIEKTPOHHOTO
cIos

4) 4uciy ANEKTPOHHBIX CJIOEB B aTOME

15. B moarpynmax I[leproanyeckoi CUCTEMBI C YBEIMYEHHEM 3apsaa sapa
aTOMOB MTPOUCXOJIUT

1) ycuiieHne HEMETATUIMYECKUX CBOWCTB 3JIEMEHTOB

2) yMEHbIIIEHUE YUCia IPOTOHOB B SIIPE

3) yBenM4YeHHE pagryca aTOMOB

4) yBenu4eHHUE 3JIEKTPOOTPULIATEILHOCTH

16. B mepuone ¢ yBeIMYEHHMEM AaTOMHOIO HOMEpPAa XHMMHUYECKOTO 3JIEMEHTA
IPOUCXOIUT

1) ymeHbIIeHHE 3apsija siapa aToMa

2) yCuJIeHHE METAINTUYECKUX CBOMCTB

3) yMeHbIIIeHHE aTOMHOT'O pajnyca

4) yMeHbIIIEHHE YHCJIa BAJICHTHBIX 3JIEKTPOHOB

17. CKoOJIbKO DJIEMEHTOB U3 MPEIJIOKEHHBIX HHUXKE OTHOCITCS K OIHOMY
nepuoay? Ag, Al, B, Ca, Cr, Br

18. Pacnoyio)kute CIeayromme 3JIEMEHTHI 0 BO3PACTAHUIO ATOMHOIO pajuyca:
Al, P, Na, S, K, Mg

19. Panuyc atoma yriiepoja 0oJibliie paguyca aToma

1) azoTa 2) 6epunnus 3) anmoMuHUA 4) KpeMHHUs

20. PacrionoxuTe CHEOyIOMIME DSJIEMEHTHI B  TOPSAJKE  BO3PACTaHMS
meTamnaeckux cBoicts: Al, P, Na, S, K, Mg

21. B kakoM psify XUMHUYECKHUX JJIEMEHTOB OCIa0€BAalOT HEMETaJUIMYECKHe
CBOIMCTBA COOTBETCTBYIOIINX UM MPOCTHIX BEIIECTB?

dbTop — xJ10p — Opom

MBIIIBSIK — a30T — ¢Gochop

MarHui — aJtOMUHUAN — KPEMHHMI

YIIEpPO — a30T — KHUCIOPOL

22. B psany xumnueckux snemenToB N — C — Be.

0cJ1Ia0eBalOT HEMETAIINYECKUE CBOMCTBA

YBEIMYMBAETCS AJIEKTPOOTPULIATELHOCTh

YCUJIMBAETCS KUCJIIOTHBIN XapaKTep WX BBICIINX OKCHUIOB

YMEHBIIAETCS PaInyC aTOMOB

23. Hemeraimmueckue CBOWCTBAa YIJIEPOJA BBIPAXKEHBI CUJIBHEE, YEM
HEMETAJUINYECKHUE CBOMCTBA

1) kuciopoaa 2) KpeMHUs 3) a3oTa 4) ¢propa

24. OCHOBHBIE CBOMCTBa OKCHJA MarHusl BbIPaKEHbI CUJIbHEE, YEM OCHOBHBIC
CBONCTBA

1) okcuaa Oepuius 2) okcuaa HaTpus

3) okcuaa KanbLus 4) okcuaa Kaius



25. B kakoMm psIy SJIEMEHTHI PACIOJIOKEHBI B TIOPSIIKE YMEHBIICHUS WX
AIEKTPOOTPULIATEIIBHOCTH ?

1) a30T — kuciIopoa — GTop

2) HATpUM — MarHu — aJFOMUHUIN

3) GepuiuIMii — MarHuii — KaJlbIHM

4) ceneH — cepa — KUCIOPOJ

26. O6mmm st KpeMHus U pocdopa siBisieTcst

1) Hanuuue 15 371eKTPOHOB B aTOMax

2) crmocoOHOCTH 0OPa30BHIBATH BHICIINE KUCIOTHBIE OKCHIBI

3) HaxXOXAEHUE BAJICHTHBIX 3JIEKTPOHOB B TPETHEM JIEKTPOHHOM CJIOE

4) HaM4Ke MATH JIEKTPOHOB BO BHEIIIHEM JICKTPOHHOM CJIO€

5) cyliecTBOBaHUE MPOCTHIX BEIIECTB B (POpME IBYXaTOMHBIX MOJIEKYI.

27. Hemerammuyeckue cBoilcTBa (ocdopa BBIpaXKEHbI CUIIbHEE, YEM
HEMETaUIMYECKHe CBOMCTBA

1) a3orta 2) Kkuciopoaa 3) cepnl 4) kpeMHHUs
28. ATOMHBIN panlyCc XUMUYECKUX DJIEMEHTOB YMEHBIIIACTCS B PSIIY

1) Si — Al — Mg 2)Be = Al = C

3)As - P =N 4)F — Cl — Br

29. B KakoM psy DJIEMEHTHl PACIOJIOKEHBI B TOPSIKE YBEIUYEHUS HUX
AIEKTPOOTPULIATEIIBHOCTH ?

1) drop - xyop - 6pom 2) a30T - pocdop - MBIIIBIK

3) kuciopos - a3oT - yriepoa 4) kpemHui - pocdop - cepa

30. Kakue nBa yTBEp»KACHMSI BEpHBI JJIsl XapaKTEPUCTUKH KakK a30Ta, Tak U
KHUCIopoja?

1) ATOM XUMHYECKOTO 3JIEMEHTA UMEET 5 BAJICHTHBIX 3JIEKTPOHOB

2) Huzmast creneHsh OKUCICHHUS] XMMUYECKOT0 DJIEMEHTa paBHa -3

3) CooTBeTCTBYIOLIEE TPOCTOE BEUIECTBO MPH H. Y. ABISETCI ra30M

4) Uucno npoTOHOB B SIAPE aTOMa XMMUYECKOTO 3JIEMEHTA PAaBHO 7

5) DNeKTPOOTPHUIIATEIFHOCTh XUMUYECKOTO DJIEMEHTA BBIIIIE, YEM y YIIIepoJia

3ausaTue Ne3.

1. CocTaBbTe 3JCKTPOHHBIC KOH(DUIYpallMy BaJCHTHBIX JJICKTPOHOB aTOMOB
dTopa u azora. [Ipemnoxure MexaHW3M OOpa30BaHHS CBSI3M MEKIY aTOMaMu B
mosnekynax Fo u No. Kakas monekyna 0osee nmpouHast 1 mouemy?

2. Macca mosekynsl cepsl Sy pasHa 4,25-107%2 r. OnpeneanuTe YHUCIO aTOMOB
Cepbl, BXOAAIMX B MOJIeKyny. [IpuBemute ¢popmyiy cepbl. [lpu pacuere yurure, 9To
Macca aToMa yriaepoga passa 1,993-102% r.

3. IlpuBemuTe BaJCHTHBIC OJIICKTPOHHBIC KOH(PUTYypAIlUHM € OIPEICIIUTE
BO3MOJKHBIE CTETICHW OKHCIICHHS W BaJCHTHBIE BO3MOXKHOCTH aTOMOB: Oopa; (ropa;
docdopa. [Ipenyoxure BO3MOKHBIE (OPMYJIIBI UX COCTUHEHUH.

4. TlpuBeaute SJICKTPOHHYIO KOH(HTYpaIuio BaJICHTHBIX 3JICKTPOHOB JIJIs
CIICYIOUINX YaCTHIIL:

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

6) CO, C+2, C+4, C—4;



) CI°, CI*3, CI*", CI™L.

5. BeiOepute 13 npeasioxKeHHOTo psjia BEIIECTBA ¢ KOBAJIEHTHONW HEMOJSPHON
CBA3bIO: HzS, Oz, Sg, SO, H,, CU, C, Hzo, Ar.

6. BeliecTBOM ¢ KOBJIEGHTHOM MOJIIPHOM CBSI3bIO SIBISIETCS

1) Na 2) KF 3) P, 4) HF
7. KoBanieHTHYIO CBSI3b MMEET Ka)kJI0€ U3 JABYX BEIIECTB Psija:
1) P205 u O, 2) C&Cz u CO 3) P, u NaF 4) CuOun N205

8. Kakue u3 nepeurciieHHbIX BEIIECTB COAEPKAT NOHHBIE CBS3U?
A|C|3, HzSO4, NaN03, CaO, NH3, HZO, Br,

9. CxonbKO COENMHEHUW Cpeau MEPEUHCIICHHBIX BEIIECTB COAEpKaT
KOBAJICHTHBIE HEMOJISIPHBIC CBSI3U?
Brs, H,S, Cu, O,, CH4

10. CkonbkO COEOUHEHUN Cpeau MEPEUYMCICHHBIX BEIIECTB COJAEpKar
KOBAJICHTHBIE MOJISIPHBIC CBSI3U?
Al, CUO, NH3, C|2, st, C2H6

11. Kakoil BUJ XUMUYECKOU CBSI3M XapaKTepeH JJIsl Meau?

1) KOoBaJIeHTHAs HEMOJISIPHAS 2) MeTaJIM4ecKas

3) nonnas 4) KOBaJICHTHAs MOJISIPHAS
12. B coennHeHNN HATPUS ¢ KUCIOPOAOM XHUMHUYECKAS CBA3b

1) uonnas 2) KOBaJICHTHAsI MOJIIPHAsI
3) KOBaJIEHTHAs HEMOJISIpHAS 4) MmeTayeckas

13. BemectBaMu C MOHHOW W KOBAJICHTHOW HEMOJSPHOM CBSI3BIO SIBIISIOTCS
COOTBETCTBEHHO

1) xJaopua HaTpus U XJI0p 2) BOOPOJ U XJIOp
3) xnopun menu(Il) u xmopoBogopon 4) BoJla M MarHui

14. NoHHast XuMU4ecKast CBSA3b Peaqnu3yercs B

1) xnopoBogopozae 2) TUAPOKCUJIC HATPHSI
3) okcune yraepoaa(ll) 4) oxcune yraepoaa(IV)
15. B xakoii MOJeKyJie €CTh JBOMHAs CBSI3b MEXIY aToMaMu?

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

16. YcraHoBuTE COOTBETCTBHME MEXKAY CHMBOJIOM JJIEMEHTA U BO3MOYKHBIMH
3HAUYEHUSMH €Tr0 CTEIEHEeN OKUCIICHHUS:

dopmyJia BELIECTBA Crenenb OKUCIIEHUSA
A)l; 1)-2,-1,0, +2;

b) F; 2) -2, 0, +4, +6;

B) As; 3)-3,0, +3, +5;
NS 4) -1, 0;

5)-1,0, +1, +3,+5,+7;
6) -4, -2,0, +2, +4
17. Onpenenure MakKCUMaJIbHYIO TOJIOKUTEIBHYIO U HU3IIYIO OTPULATENBHYIO
CTCIICHb OKHCJICHUA CIICAYIOIIUX 3JICMCHTOB!

a) HATPH; 0) aJIFOMUHUI;
B) KPEMHUM; T) XJI0p;
1) MBIIIBSIK; €) IIUHK;

) MapraHerl; 3) XpOoM;



1) CBUHEII; K) OJIOBO.

CocraBbTe (hOopMYJIbl BOBMOXKHBIX COCIMHEHUHN 3THX 3JIEMEHTOB C BOJAOPOIOM U
KHCJIOPOJIOM.

18. B kakoM CO€IMHEHUH aTOM CEPbI MPOSABISET BHICIITYIO CTEIIEHb OKUCIICHUS?

N&zSO3, KZS, st, N3.25203, ZnS0O4

19. Onpenenure CTEEHU OKUCICHUS DJIEMEHTOB B CICIYIONIUX COCAMHEHUSX:
HsPO,4, K3PO4, N2Os, NH3, Cl;, KCI, KCIO3, Ca(ClO,),, NH4Cl, HNO,, Li, LisN,
MggNz, NFg, Nz, NH4N03.

20. OmpenenuTe CTENEHU OKUCICHUS DJIEMEHTOB B CIECIYIOMINX COCAMHEHUSX !
Hzo, HzOz, KOH, KH, KzOz, BaO, B&Oz, OFz, F,, NFs, NaZS, FeS, FESQ, NaHS,
Na,SO4, NaHSO4, SO,, SOCI,, SO,Cl..

21. OnpenenuTe CTETICHH OKUCICHUS DJIEMEHTOB B CIICAYIONINX COCTUHEHUSX !
MHOZ, Mn(OH)z, KMnO4, KzMnO4, Cr, CI'(OH)Q, CI'(OH)g, KszO4, chr207,
(NH4)2Cr,07, K3[AI(OH)s], Naz[Zn(OH)4], K2[ZnCly].

22. Ompenenute creneHb okuciaeHus azora B HNOs;. CoBnagaror u
MaKCHUMaJIbHO BO3MOJKHAsl BaJICHTHOCTh M MAaKCHMaJIbHO BO3MOXXHAsl CTEICHb
OKHCJICHHMS JIJISI aTOMa a30Ta?

23. OnpenenuTe MacCOBBIC JIOJU AIEMEHTOB B OKcue HaTpus NayO.

24. B coenMHEHMM HATpHUs, XJIOpAa U KHUCJIOPOJa MAaCCOBBIE JIOJM DJIEMEHTOB
paBael 18,8; 29,0 m 52,2 % coorBerctBeHHO. Ormpenenute ¢GopMylly 3TOro
COCIUHCHMUS.

25. MaccoBasi 107151 cepbl B CEPHUCTOM KHCIIOTE paBHA

1) 18,0 % 2) 24,5 % 3) 39,0 % 4) 65,2 %
26. MaccoBas 011 a30Ta B HUTPATE KaJblKs paBHA
1) 17 % 2) 34,2 % 3) 68,4 % 4) 75,1 %

27. Onpenenure GopMyITy XUMHIECKOTO COCTUHEHHUSI, €CJIA MaccoBbIe 10H (%)
COCTaBIIIOIIUX €ro AnemMeHToB paBHbl: H — 1,59; N — 22,22; O — 76,19.

3ausitue No5-6

1. PaccumuTaiiTe Maccy a) oiHOM MoJieKyJibl 030Ha O3, 0) IBYX aTOMOB aproHa.

2. Kakoit 00beM npu H.y. 3aHUMAIOT 2 MOJIsl yriaekucyioro raza CO,?

3. Onpenenute MossgpHyro Maccy cieayromumx BemectB: Cly; NaClOs; N,Os;
CUSO4; CUSO4'5H20; Fez(SO4)3; Fez(SO4)3-7 H,0.

4. PaccumTaiiTe KOJMYECTBO BEIIECTBA MarHus B 00paslie ATOTO MeTasa
Mmaccoit 12 r.

5. Uemy paBHa Macca razoBoi cMecu 10 Mosel Bogopoaa u S MoJieit kuciaopoaa?

6. CoctaBbTe (hopMyJIbI MPOCTHIX BEIIECTB: PTOpa, XJIopa, Opoma, Hoja, aproxa,
HEOHa, HaTPHs, PTYTH, MarHus, IMHKA, a30Ta, BOJAOPOJIA, HUKEIISA, 30J10Ta, KPEMHHS.
Pazpenure ux Ha METaIbl U HEMETAIIBI. YKaXUTE, B KAKOM arperaTHOM COCTOSIHUU
— KPUCTAJUTMYECKOM (K), KUIKOM (3K) WIJIM Ta3000pa3HOM (T') — OHU CYIIECTBYIOT MPHU
OOBIYHBIX YCIIOBUSIX.

7. Jlanbl BewiecTBa: BOJAA, Kuciaopod MW ammuak. Cpeaum HHX K CIOXHBIM
BEIIIECTBAM OTHOCHUTCS(-ATCS):

1) Tonpko Bosa 2) TOJIBKO KUCTIOPOJ]

3) KUCHOpPOA U aMMHUAK 4) Bo1a 1 aMMHUAK



8. CJIOKHBIM SIBJISIETCS KAXKJI0€ U3 JIBYX BEIIECTB:

1) a30T 1 030H 2) kpacHbIit hocop u cepHasi KUCI0Ta
3) consHAs KUCIOTa B BOJa 4) BOOPOJ U KaJlMeBasi CEIUTPa
9. CIOXHBIM SIBIIACTCS KaXKI0€ U3 JBYX BEIIECCTB:

1) Boma 1 030H 2) Bo/a ¥ a30THAs KUCIIOTa

3) a30T ¥ KBap1l 4) Boma v HATpHUid

10. Breibepute okcuanl cpeau mnepeuncieHHbix coeauHeHuit: HNOjz, HySOg,
A|20g, NaZS, NazOz, A|C|3, Nazo, SOz, NaCIO4, 02, OFz, Oze, MgO, NzOs, SiOz,
FeCls, H,0O, Cr,03, H,COg. /laiiTe M Ha3BaHUS.

a) YKaXuTe 3JEMEHTHI, KOTOPbIE MOTYT UMETh OKCHJbI B JAPYIHMX CTEIMEHSX
okucieHus. CoctaBbTe X GOPMYIIBI.

0) YkaxuTe OCHOBHBIE, KHUCIOTHbIE M aM(OTepHble OKCUIbl. Kakue u3 HHUX
pacTtBOpuMBI B Bosie? COCTaBbTE YPABHEHUS BO3MOKHBIX PEAKIUN.

B) Ompenenure, K KaKOMy KJAcCy OTHOCATCS OCTaBIIMECS COEIWHEHUSA B
MIEPEUUCIICHHOM PANY, JalTe UM Ha3BaHUS.

11. CKoOJIbKO KUCTIOTHBIX OKCHJIOB CPEJIU MEPEUUCICHHBIX COSIUHECHUM:

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

12. Ck0JIbKO OCHOBHBIX OKCHJIOB CPEAM NIEPEUNCICHHBIX COCAMHECHUI:
P,0O3, NO, NO,, CuO, P,0s, CO,, FeO.

13. Cxoabko aM(pOTEPHBIX OKCHUJIOB CPEIU MTEPEUNCICHHBIX COCTMHCHUM:
Aleg, ZnO, NOz, MgO, ong, CO, FeO.

14. OcHOoBHOMY, aM(pOTEpHOMY M KHUCIOTHOMY OKCHUIY COOTBETCTBYET psij
bopmyi:

l) LIQO - NazO - K20 2) MgO - Aleg— SIOZ

3) 8203 — C02 — NOz 3) NaQO — MgO — A|203

15. K OCHOBHBIM OKCHJIaM OTHOCAT Ka)XJ0€ M3 JBYX BEIIECTB, (HOPMYJIbI
KOTOPBIX

1) K;0, Al,O3 2) MgO, NO 3) FeO, BaO 4) MnQg, Cr,03

16. lanbl okcuabl: A — okcuj HaTpusa, b — okcuy kanbius, B — okcua nuHKa.
Cpenu HUX K OCHOBHBIM OKCHJIaM OTHOCSIT:

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

17. YkaxuTe pacTBOPUMBIE B BOJE OKCH/IBI:

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

18. Onpenenute creneHu okuciaeHust metamia B okcuaax Fes0Osu Coz0,.

19. VYcraHoBuTe COOTBETCTBUE MEXIYy HA3BAaHUEM BEIIECTBA U  €rO
MPUHAIICKHOCTHIO K COOTBETCTBYIOIIEMY KJIACCY HEOPTAHUYECKUX COCTMHEHUN:

HasBanue BemecTBa Kitacc HeopraHn4YeCcKuX COCTMHCHHMA
A) okcua azota (I1); 1) KUCTOTHBIN OKCHUTI;

b) okcun kanpums; 2) OCHOBHBIM OKCHJI;

B) okcun cepsl (1V); 3) HecoIe00pa3y IO OKCHT;
') okeun yranepona (1) 4) ampoTepHbIil OKCUT

OtBeT A b B r




20. YcraHOBUTE COOTBETCTBHME MEXIYy Ha3BaHUEM BEIIECTBA U  €rO
HNPUHAJISKHOCTHIO K COOTBETCTBYIOIIEMY KJIACCY HEOPraHMUECKUX COCTMHECHU:

HasBanue BemecTBa Kracc HeopraHnyeckux coeIMHeHUN
A) okcun azota (1); 1) KUCTOTHBIN OKCHUI;
b) oxcun maruaus; 2) OCHOBHBIN OKCH]I;
B) okcun dhocdopa (V); 3) HecoeoOpa3yroIIUi OKCHT,
I') okcup 1uHKa; 4) ampoTepHbII OKCH]T
OTtBeT A b B r

21. Onpenenure MacCOBBIC JIOJU AIIEMEHTOB B MoJIeKyIe okcuaa cepsl (1V).

22. Onpenenure dhopmyny okcuna docdopa, ecnu maccoBas foist hochopa B
HeM cocTtaBiisieT 56,34 %. HazoBute ero.

23. B okcuzae "Hexotoporo metawa | rpynmel [lepuogunueckoit cucremst [1.1.
MenneneeBa maccoBast 1oyig kuciopoga pasBHa 53,3 %. Ompenpennre, 4To 3TO 3a
MeTaJLI.

24. CocraBbTe (OopMyJibl BOAOPOJHBIX COSAMHEHUN YIiiepoja, a3ora, (propa,
kuciopoga. Kakoe u3 atux coeguHeHuil 001a1aeT IpKO BbIPA)KEHHBIMU OCHOBHBIMU
CBOMCTBaMH, & KAKO€ — KUCIOTHBIMU?

25. CoctaBbTe (OpMYJIBI OKCHJIA M TIEPOKCHA BOJIOPOJIA, HATPHUS, KaJbIIUs;
cynbduaa xenesa (II).

26. YcTaHOBUTE COOTBETCTBHE MEXKAY XMMUYECKHM DJIEMEHTOM U (HOpMyJIoif
ero BeIciiero gropujaa:

CumBOII 35IeMEHTa dopmyna propuaa
A)N; 1) OF;;
b) Br; 2) OF3;
B) Se; 3) OFy;
NP 4) OFs;
5) OFs;
6) OF;
OtBer: A b B r

27. CocraBsTe (hopmynbl OKcua, cyibduaa, HUTpHUAA, KapOuga u TUIpUAA
KaJIbIIUS U aJTFOMUHHSL.

28. CreneHn OKUCIICHUS aTOMOB a30Ta B COSTUHEHUAX, (opMyIibl KOTOpbIx NO
u NH3, COOTBETCTBEHHO paBHBI

1) +lu-1 2) f2u-2 3) 2u-3 4) +2u+3
29. Kakue u3 cieayronmx BenecTB Oy 1yT B3auMO/ICHCTBOBATD JAPYT C
JPYTOM:
1) BaO + N,Og = 2) SiO, + H,O =
3) CO+H,0= 4) CaO + H,0 =
5) CuO + H,0 = 5) Al,O;+ H,0 =

30. Kakue u3 cienyrommux Bemiects: K;O, H,0, H,SO4, Si0,, Al O3, Sr(OH), —
OyayT B3auMoOJeicTBOBATh ¢ okcuaoM cepsl (V1)?



31. 3akoHUMTE ypaBHEHUS CAEAYIOIIHNX PEAKLIHIA:

Ucxoaubie BEecTBa: [TpOXYKTBI pEaKLIH:

a) CO, + H,0O = CaCOs3; + H,0;
CO, + CaO = C&(HCO3)2;
CO, + C&(OH)Q(I,B@) = H,COs;

COQ(I,B@) + C&(OH)Zz CaCO;

6) Ca(OH)—'s CaS0, + H0:
Ca(OH), + SO, = CaS + H,0:

Ca(OH), + SO3 = CaS0; + H,0;
Ca(OH), + HpS = Ca0 + H;0.

B) A|203 + HCI = N&A'Oz + HZO;
Al;03 + NaOH _ ewasrene Na[Al(OH)4];
Al,O3; + NaOH + H,0 = AIlCl; + H,0:;
Al,Os + NayCOj_ o cnsne Na[AI(OH).]u.

r) KOH + SO3us6) = K2CO3 + H,0;
KOH + SOS(HGZ{OCT.) = KHSOy;

KOH + COz(mﬁ,) = K>SO,4 + H,0;
KOH + COz(HeHOCT,) = KHCO:.

,Z[) Fe,O3; + SO;= NaFeO, + H,0:;
Fe,O3 + H,SO,4 = Fe2(804)3;

Fe;03 + NaOH e, Fe(NOg)s + H;0;
Fe,O3z + HNO; = Fez(SO4)3 + H,0.

32. Xnopun xenesa (11) oOpasyercst B pe3yabTare peakiuu:
l) Fe,O; + Cl, »
2) FeO + HCI —
3) Fe,O; + HCI —»
4) FeO + BaCl, —»
3ausitue Ne/-8

1. Onpenenute KUCIOTHI cpeau nepeunciennbix coeaunenunii: CuO, CIF, HCI,
H2C03, N&NOg, HNOZ, H28€O4, KOH, HF, SOz, HC|O4, HZSO3, HzS, H3PO.,.
[IpuBenuTe ux Ha3BaHHUE.

a) Kakast u3 KMCIOT OTHOOCHOBHAsI, IBYXOCHOBHAsI, TPEXOCHOBHASI? 3alUILINTE
YpaBHEHUS UX CTYIEHYATON TUCCOLMAIUU.

0) Bribepute Qopmynsl neryuux KucnoT. [IpaBunbHO 1M ra3zo00pa3Hbie
oe3soanbie HCl u H,S HaspiBaTh KucioTamu?

B) BriGepure HeycToituuBbie kucnoTel. HazoBuTe coegHEeHNs, HA KOTOPBIE OHU
pacnagaroTcs.

r) OnpenenuTe CTENEHN OKUCIEHUS AJIEMEHTOB B KUCIIOTAX, COJAEPKAILIUX a30T
u cepy. [IpuBeaure GopMysbl UX KUCIOT B IPYTUX CTENEHSAX OKUCIEHUS U JaiiTe UM



HaszBauwms. IIpencraBere Gopmyinbl 3TuX Kuciaot B Buae DOn(OH)n. Kakwe n3 Hux
CHJIbHBIC, a KaKue — c1a0bIe?

2. CKOJIbKO KHCIOT cpeau nepeunciaeHnbix coequaenuii: AI(OH)s, NH3, HoSO4,
HBr, HI, H,O

3. CKkoJIbKO MOJb HMOHOB OOpasyeTcs IpH AWCCOIMAIMA 3 MOJb a30THOMU
KHUCJIOTHI?

4. OnpenenuTe OCHOBaHMS cpeau nepeunciacHubix coeaunennii: RoOH, HCIO,
Zn(OH)z, CUOHNOg, A|(OH)3, Mn(N03)2, LIOH, H3PO4, ZnSO4, Sr(OH)z, HNOg,
Sb(OH)3, Fe(OH)3;, AIOHSO,, Ba(OH),, BeO, NaOH. IlpuBenuTe nx Ha3BaHW.

Kaxkue u3 HuX pacTBOpUMBI B BOJIE, Kakue — HepacTBOpuMbI? Kakue coeTuHeHus
HA3bIBAIOT IWIEJI0YaMU? 3alUIINATE YPABHEHUSA JJIEKTPOJUTHYECKOW AUCCOLMAIN
PacTBOPUMBIX OCHOBAHUM.

5. Onpenenute, OpU JUCCOLUALMN KAKUX COCIUHEHUI 00pa3yloTcsl TOJBKO
OH™- noHHI.

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

6. YCTaHOBUTE COOTBETCTBHE MEKIY CHUMBOJIOM XUMHYECKOTO 3JIEMEHTA U
dbopmyIioi ero BRICIIETO THAPOKCUIA!

CuMBoOJI 35IEMEHTA dopmyna THAPOKCHIA
A)N; 1) O0H,;
b) Cl; 2) B(0OH)s;
B) Se; 3) H200y,
F) As 4) H3304;
5) HOOy;
6) HO0;
Otger: A b B I

7. Onpenenure maccy 0,8 MOIb TUAPOKCUAA HATPUSL.

8. Ckonbko mienouel cpenu mnepedrcieHusix coeaunennii: Al(OH)s, NaOH,
Mg(OH),, Ca(OH),, Be(OH);

9. Omnpenenure conu cpeau nepeuncieHHbix coeauHeHuii: Na,COs;, KHCO3,
HCl, KZS, NaHS, Al(OH)zCl, H3PO4, Na3PO4, NaH2P04, CUOHC', Kzo, KszO4,
K,Cr,09, KA'(SO4)2, A|(OH)3, NH4NO;, (NH4)2SO4, NaNH,COs, CrC|3, N&C'O,
NaClOs;, Fe;03, AIOHSO,. IpuBeaure nx Ha3BaHHA. YKaKUTE CPEIHHE, KHUCIEIC,
OCHOBHBIC, JIBOMHBIC COJIH.

10. YcraHoBHTE COOTBETCTBUE MEXKTY (DOPMYJITOH COTN U €€ MPUHAIC)KHOCTHIO
K ONPEAEIEHHOU IPYyIIIE.

dopmyna conu I'pynna conen
A) ZnSOy; 1) xucmsie;

B) Cu,(OH),COs3; 2) cpenHue;

B) Al; (SOy)2; 3) OCHOBHBIE;

I') NaHSO4 4) KOMILJIEKCHBIE

OrtBer: A b B r




11. Kakue n3 mepeuncnennbix BemecTtB: A) Ba(ClOs);; b) NaH,PO,4; B)
(NH.)2Cr,07; T') C;HsCOONa; 1) KHS; E) Ca(HCOs3), — oTHOCSATCS K CPEHUM COJISAM:

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

12. B pactBOpe Kakoro BellecTBa BO3MOKHA JUCCOLUALIMS TIO TPEM CTYIICHSIM:
a) xjopuna amroMuHus; 0) oprodocdara kamus; B) opTohochHOpHON KHUCIOTHI; T)
JTUTHJIPOKCOXIIOPU/IA ATIOMUHUSA?

Hanummre ypaBHEHUs TUCCOIUAIUY.

13. Coenunenue cocraBa K203 00pasyeT Kax/Iblil U3 ABYX JIEMEHTOB:

1) yraepon u docdop;

2) a30T U cepa;

3) yriepon u cepa;

4) azot u docdop.

14. Cona ObIBaeT: nuTheBas (MUIIEBAst), KpUCTATUIMYECKAS, KATbIIUHUPOBAHHAS
u kayctuueckass. CocTtaBbTe XMMHUYECKHE (DOPMYJbl M HA30BUTE KaXKJI0€ U3 ITHX
coequHeHni. Kakoe u3 HuX sIBiseTCs CUIIbHBIM OCHOBaHUEM?

15. VYcraHOBHTE COOTBETCTBUE MEXKIYy Ha3BaHHMEM BEUIECTBA U KIIACCOM
HEOPIaHUYECKUX COETUHEHUM, K KOTOPOMY OHO OTHOCHUTCS:

1) Ha3zBanue BemecTBa Knacc Heoprannueckux
A) ruapokcun xpoma (VI); COEAMHEHUN

b) ruapocynbdat kanbius; 1) xucnas Cob;
B) xnopat kanus; 2) KUCIIOTAa,

') ruapoxcun xpoma (111) 3) ocHOBaHuUe,

4) cpenHsisi COJb,
5) amdoTepHbIi THAPOKCH]T

OrTBerT: A b B r
2) HazBanue BeniecTna Krnacc Heopranmyeckux coeIMHEHUM
A) rugpokcug meau (11); 1) cpennsist couib,
b) ruapokapboHat HaTpus; 2) kucnas CoJb,
B) cynbdut xanus; 3) KucIoTa,
I') cynsdat xpoma (I11) 4) ocHOBaHUE;

5) OCHOBHBIE COJIH

OrTBerT: A b B r
3) Ha3zBanue BemiecTBa Krnacc Heopranmyeckux CoeJuHEHUM
A) ruapokapoonar ceuniia (I1); 1) menoub
b) cepHas kucnora, 2) kucnas CoJb;
B) consinas xucinora, 3) GeckuciaopoaHas KMUCIIO0Ta;
I') rugpoxcu 6epuus 4) OCHOBHAs COJIb,

5) kucnopocoepKaIias KuciaoTa,
6) ambOTEpHBIN THIPOKCHU/T;

Omer: | A | B | B | T |




| | | | |

16. TlogcumnTaiiTe, CKOJBKO KHUCIBIX COJIEW M CKOJIBKO CPEIHHMX COJIeH cpeau
npuBeneHHbIx coeaunennii. AIPO,;, NaHCO;, CuO, K;S, NH3, NaCl, CaSQO,, LIHSO3,
KHS, H3PO4

17. Kak Ha3pIBaeTCs peakiys B3auMOJACHCTBUS KUCIOTHl U OCHOBAHUS?

18. Kakue xucnotsl MoryT oOpa3oBaTh KHCIYIO COJb — COJISIHAsl, CEpHasd,
docdopHas, MIaBUKOBasi, CEPOBOIOPOIHAS, CEPHUCTAS?

19. Kak Has3bIBaeTCsi COJb, 0Opa3oBaBIIAsCA MPH B3aHMMOJEHCTBHHM a30THOM
KHUCJIOTHI U TUAPOKCHUAA Kanus?

20. IIpu B3auMOAEWCTBUU KaKOW KUCIOTHI M KAaKOTO OCHOBAaHUSA 00pa30BajiCcs
TUAPOKApOOHAT HATPUS?

21. KakoBa cTeneHb OKUCIICHHS Cephl B MOJIEKYJie THIpOCyib(hara Kaius?

22. Onpenenute Gopmyiy conu, ecinu oHa coaepkut 33,33% wnatpus, 20,29%
azora u 46,37% xucnopoja.

23. BemectBa, ¢dopmyasl  kotopeix CaO wu NaHCOs;, sBuswoTcs
COOTBETCTBEHHO

1) OCHOBHBIM OKCHJIOM M KHUCIIOTOMN

2) aMpOTEpPHBIM OKCHJIOM U COJIBIO

3) OCHOBaHHMEM U KHUCIIOTOM

4) OCHOBHBIM OKCHJIOM H COJIBIO

24. OCHOBHBIM OKCHIOM M OCHOBAHHEM COOTBETCTBECHHO SIBISIOTCS

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

25. Kakue u3 cnenyrommux Bemiect: H,COs, CrOs, Al(OH)s, Cr,03, Na0O, SO,
HCI, SO,, Ba(OH), — 6yayT B3auMoIeiiCTBOBATh C THAPOKCHIOM KaJIHs?

26. HaunbonpIiee 4nciio aHMOHOB 00pa3yeTcs IPH MOJIHOM Juccoraiu 1 Moib

1) bocdara kanus 2) xnopuaa xenesa(Ill)

3) cynbdara meau(Il) 4) HUTpaTa HATPHS

27. OmuH MOJb KaTHOHOB W TPU MOJISI AHUOHOB OOpasyroTcs TIpH
ANEKTPOIUTUYECKON JTUCCOLUALINK B pacTBOpe |1 MOJIb

1) NasPO4 2) Al(NOg)g 3) K2S03 4) A|2(SO4)3

28. Kakoe KOJIMYECTBO HOHOB oOpaszyercs Npu Juccolanuv 1 Mmouis
dbochopHOI KUCIOTHI O BTOPOM CTyneHu?

29. Kakoe u3 mpuUBEACHHBIX COCAMHEHUU 0Opa3yeT OOJIbIlIE BCETO HMOHOB B
pactBope? AQCI, Al(OH)s, Caz(PO,4)2, NaCl, H,SiOs.

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

31. Haubonpiiee uncio aHnOHOB 00pa3yeTcs Mpu MOJTHOM Juccomuraniu 1 Mosist

1) bocdara kanmus 2) xnopuna xxeneza(Ill)

3) cynbdata menu(Il) 4) HuTpaTa HaTpuUs

32. OguH MOJb KaTHOHOB U TPU MOJISI AaHUOHOB O0pa3yloTcs Mpu
ANEKTPOIUTUIECKON JUCCOLUALMH B pacTBOpe 1 MOiIb

1) Na3PO4 2) Al(N03)3 3) KzSO3 4) A|2(SO4)3

33. Paznuuuth pacTBOPHI COJISIHOW M CEPHOM KHCIOT MOXHO, €CJIU JOOABUThH K
HUM PacTBOP




1) nakmyca

2) HuTparta 6apus

3) denondraneuna

4) rugpokcua Kajus

34. JInga nmpuroToBJIEHUs pacTBOpa caxapa ucnoJib3oBaiu 20 r caxapa u 120 r
BoJbL. PaccunTaiiTe Maccy moryd4eHHOTO pacTBOpa U MacCOBYIO JIOJIO BEIIECTBA B HEM.

35. Kakyro Maccy coiu M Kakyl Maccy BOJbI HAJ0 B3SITh JJIs IPUTOTOBICHUS
pactBopa maccoii 40 T ¢ maccoBoit qoserr Nap;SO,4 0,127

36. CkoJIbKO BElIeCTBA U BOJIbI (B rpaMMax) COAEPKUTCS B pacTBope Maccoit 250
T, B KOTOPOM MaccoBas J10J1s1 KapOoHarta Kaius paBHa 8%?

37. B 6enzone oobemom 170 mia pactBopuiu cepy maccoi 1,8 r. [lmoTHOCTH
6enzona 0,88 r/mi. Onpeaenute MacCoBYIO JIOIIO CEPhI B PaCTBOPE.

38. Ilpu ymapuBaHuu pacTBOpa cyib(aTra HATPUS COJb BBIACISETCS B BUIAEC
kpuctamuioruapata NapSOs - 10 H,O. Kakyro maccy kpucTamuioruja-pata MOXKHO
MOJIYYHUTh U3 pacTBopa oobemom 200 M ¢ maccoBoit gosieit Na;SO4 15%, minoTHOCTB
koroporo 1,14 r/mn?

39. Onpenenute Maccy pacTBopa ¢ MacCOBOM joJiel xyopuaa kanbius 15%,
KOTOPYI0 HEOOXOAMMO B3SITh JUIsl MPUTOTOBIIEHUs IyTeM pa3dasinenus Bogou 300 r
pactBopa ¢ maccoBoii gposeri CaCl, 3%.

3ausTue Nel(0-11

1. K kakoMy TUmy peakuuu OTHOCUTCS B3aWMOJCHCTBUE OKCHJIA KaJbLUS U
okcua yriepona (1V)?

2. Kakas peakuust IpOMCXOIUT MPU HarpeBaHUM THIPOKCHUIA MEU?

3. K kakomy Tuny peakiuu OTHOCHTCS B3aMMOJEHCTBME HUTpara cepedpa u
XJIOpUJA KaJIHs?

4. K xakoMy THIy peakiuu OTHOCHUTCS B3aUMOJEHCTBHUE LIMHKA C XJIOPUIAOM
mMeau?

5. Bo3moskHO 11 B3auMoeicTBue cepedpa ¢ XJIOpUI0M Maruus?

6. IIpoucxomuT W3MEHEHHE CTENEHEW OKHUCIEHUS DJJIEMEHTOB IpH
B3anMoIeicTBUH (POCHOPHOIN KUCTOTHI C TUAPOKCHIOM KaTIbIUs?

7. Onpenenurte, K KakOMy THIy OTHOCATCS PEaKLUWU C y4aCTHEM OKCHIOB
METaJUIOB.

Hcxonaurle BemecTBa Tun peakunu

A. CaO + H,0O — Ca(OH), 1. pa3noxeHus

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

4. mpucoeTuHEH NS
8. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU PA3I0KEHNUS?
1) Ca(OH); + CO, = CaCOs + H,O
2) 2HCI + Ba(OH), = BaCl, +2H,0
3) 2Agl = 2Ag + I,
4) Na,S .+ Br, =2NaBr + S
9. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMH 3aMELICHUs?



1) 2Al(OH); = Al,0O5 + 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 PEAKLIMH SBJISETCS YK30TEPMUUECKON?

2NH3=N2+3H2—Q N2+3H2=2NH3+Q

11. Ha ocHOBaHMM TEPMOXUMHUYECKOTO ypaBHEHUs ropenus pochopa

4P(TB.) + 502(1.) = 2P20s5(1B.) + 3010 K x

paccuuTaiitTe Maccy cropesmero ¢ocdopa, eciu B pe3ylbTaTe peakiuu
BBIJICJIUIIOCH:

a) 75,25 xJIx;

0) 301 xJIx;

B) 45150 x/[x TenioThl.

12. Ha ocHOBaHMM TEPMOXMMHUYECKOTO YPaBHEHHUS Pa3JIOKEHUS KapOoHaTa
KaJIBLIUS

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

PaccuuTaiiTe, kakas Macca kapOoHaTa KaJblUg TMOJBEPINIaCh Pa3IOKEHHUIO,
€CJIM B XOJI€ peaKIuu ObLIO0 3aTpayeHo:

a) 31,4 xJIx;

0) 78,5 xJIx;

B) 3140 x/[>x TETJIOTHI.

13. Ilpm cropanuu HaBeckM HaTpus maccou 18,4 r B xyjope B pe3yibrare
peakunu BoLaeIOCh 328,88 k/[x Terorsl. Ha OCHOBaHMM 3TUX TaHHBIX HAIWIIWTE
TEPMOXUMHUYECKOE YPABHEHUE CTOPAHUS HATPUS B XJIOpE.

14. JlaiiTe XapakTEepUCTUKY PEAKIIMHA TOPECHUS MOPOIIKA ATFOMUHUSA. 3alUIINTE
B Ta0JIMILy BEIOpaHHbIE U PHI IO COOTBETCTBYIOIIMMU OYKBaMHU.

XapakTepuCcTrKa peakuuu Tun peakunun
A. 1o TermoBomy 3 dexTy 1. srOTEpMHUYECKAS
b. o0 u3MEHEeHUIO CTENEHEN OKUCIICHUS 2. 3K30TepMHUECKas

3. 6e3 U3MEHEHHS
CTeneHEN OKHUCIICHHUS
4. OKHCIIUTENBHO-
BOCCTAaHOBHTEIbHAS

OTtBeT: A b

15. 1) CocTtaBbTe MOJIEKYISIPHOE YPaBHEHHE PEAKIIMH MOJTYYSHHUSI THIPOKCUAA
ATIOMUHUSL TP B3aMMOJICMCTBUM PACTBOPOB XJIOpHA aTOMUHUA U THAPOKCHUAA
kanus. [I[pu3HakoM NpOTEeKaHUs 3TOW PEAKLINH SBJISIETCS

A. oOpa3zoBaHHE BOIbI

b. BeIZIeneHre GecIBETHOTO ra3a

B. BeImagenue 6€10ro CTyIGCHUCTOTO OCaIKa

I'. BBIIIaIEHUE KENTOTO OCAIKA

2) K kakoMy TUITy OTHOCHUTCS 3Ta peakius ?

A. 3aMmenieHus b. oOmena B. coenunenusa I'. pasznoxenus



16. Oxapakrepusyiite peakiuto pactBopenus okcuaa Gocdopa (V) B ropsueit
BOJIe. 3anuIInTe B TAOIUILy BIOpaHHbIE U(PHI 0T COOTBETCTBYIOMUMH OyKBamHu.

XapakTepucTrKa peaKiiuu Tun peakuu

A. o tuny 1. 3amenieHns

b. 1o u3MeHeHuo creneHel OKUCICHUS 2. COeIUHEHUS
3. oOMeHa

4. pa3noxeHus

5. OKHUCJIUTEIBLHO-
BOCCTAHOBHTEJIHbHAS
6. 6e3 n3MCHEHHUS
CTCIICHEH OKUCICHUS

OTtBeT: A b

17. K peakuusim 0OMEHa OTHOCUTCS B3aUMOJIEHCTBUE MEXKY

1) MarHueM M COJITHOM KHCJIOTOU

2) oxcuniom docdopa(V) u Bomoi

3) UMHKOM U HUTPATOM cepedpa

4) okcunom menu(Il) u cepHoit kuciaoTon

18. Bo3MoxkHa 1 peakuust oomeHa Mexay (ocdaroM kambuus U KapOOHATOM
HaTpus?

19. Bo3MoxxHa Ju peakuuss oOMeHa MEXAY XJOPUIOM HATPUS U HUTPATOM
Kanus’?

20. Bo3moxHa 71 peakius oOMEHa MEXIy CEpHOM KHCIOTOW U XJIOPUIOM
Oapus?

18. Hamumure cokpaiieHHOe HOHHOE YpaBHEHUE PEaKIUU MEXY CyJIbHUTOM
HATPHS ¥ XJIOPUIOM KaJIbITHSI.

21. CocTaBbTe YpaBHEHUS PEAKIIUN MEKIY

a) okcuzioM yriaepona (1V) u pactBopom ruspokcua 6apus;

0) pacTBOpaMM CUJIMKATa HATPHUS U XJIOPOBOJOPOJTHON KUCIOTHI;

B) TUJIPOKCUJIOM LIMHKA U COJITHOM KUCIIOTOW;

') OKCUIOM KaJIbLIHsI ¥ XJIOPOBOJIOPOTHOM KMCIIOTOM;

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

€) pacTBOpaMu HUTpaTa 6apusi U CEPHOU KUCIIOTOM.

JInst ka0l peakuuy 3alUIInTe MOJHOE U COKPAILlEHHOE MOHHbIE YPaBHEHUSI.

22. 1) Beibepute mnpaBUiIbHBIE NPOIYKTHl B3aUMOJEHCTBUS PaCTBOPOB
Na,CO; u HCI:

A. NaHCO; u NaCl b. NaCl u H,CO3

B. N&C', H,O uCO I. NaCI, H,O uCO,

2) YKka3zaHHOMY B3aMMOJEHCTBUIO 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. Tlpaktrnueckd HeoOpaTMMO MPOTEKAET peakius HOHHOTO OOMEHa MEXITY

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** + SO,* — 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) KpacHbIH

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, XJIOPHI aMMOHHus, Xiopu skeiesa (111)?

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

1) nakmyca 2) HuTparta Oapus

3) dbenondranenna 4) TUAPOKCHIA KAJTUS

3ausaTue Nol2-13

1. Vkaxure coeauHEHHs, B KOTOPBIX cepa MOXET TMPOSBITh 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, + HCIl = CrCl3 + 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 cynbsgarta menu (1) oOpa3yercs npu B3auMOAEUCTBUU MEAU
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 B3amMojaecTBUU 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 BeniectBo
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? OnpeaenuTe Maccy U30bITKA.

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

21. YcTtaHOBUTE COOTBETCTBME MEXIY CXEMOW Mpolecca M BEIIECTBOM-
BOCCTAHOBHUTEJIEM B HEM

YPABHEHUE PEAKIINUN OOPMVYIJIA BOCCTAHOBUTEJIA
A)H2S + I =S + 2HI 1)H2S 2)s 3)Al 4)SO2 5)Ip
B) 2505 + Oy = 2504
22. YcTaHOBUTE COOTBETCTBUE MEK/Y PEarrpyrollMMU BEIIECTBAMHU U POJIBIO
xyopa B OBP:

PEATEHTBI POJIb XJIOPA
A)Clz + Fo — 1) okuCaUTEb
B) Clz + HNO3 — 2) BOCCTaHOBUTEIIb
B)Clz + NHjz — 3) ¥ OKHCIIUTEIb, U BOCCTAHOBUTEIb

4) HY OKUCIUTENb, HU BOCCTAHOBUTEh

23. YcTaHOBHUTE COOTBETCTBUE MEKAY PEardupyrOIIMMH BEIIECTBAMH U POJIBIO
docdhopa B OBP:

PEATEHTBI POJIb ®OCDOOPA
AP+ Oz — 1) okHMCIUTE b
B P + Ca — 2) BOCCTaHOBUTEJb
B) P205 + K20 — 3) ¥ OKUCIUTEIb, U BOCCTAHOBUTEIb

4) HY OKUCIUTENb, HU BOCCTAHOBUTEh

24. YcTaHOBUTE COOTBETCTBUE MEKIY YPaBHEHHUEM PEaKIIMU M POJIbIO a30Ta B
OBP:

YPABHEHUWE PEAKIINN POJIb A3OTA



A)2NO + Oz = 2NO; 1) oKHCIAHUTEND

p) NHz + HCl = NH4Cl 2) BOCCTAHOBHTEITh

B) N2Os + 2NaOH = 2NaNO3 + H2O  3) u okucautesnb, 1 BOCCTAHOBUTEIb
4) HM OKHCIIUTEIIb, HI BOCCTAHOBUTEIb

25. VYcraHoBuTe cooTBeTcTBHE Mexay ypaBHenuemM OBP u dopmynoit
OKHUCIIATEIA:

YPABHEHME PEAKIINN OOPMVYIJIA OKUCIIUTEJIA
A)6KOH | 3Cl, = 5KCI + KCIO3 | 3H,0 1)KOH 2)0, 3)NHj
B) P203 + Oz = P20s 4)H202  5)Cly 6) P203

B) 2NH; + 3H,0, — N5 + 6H50

26. K OKHCIMTENHbHO-BOCCTAHOBUTEIBHBIM PEAKIUAM OTHOCITCS PEAKIINH,
YpaBHEHUS KOTOPBIX:

3) SOg —+ HQO = HQSO4

4) MgO + COq — MgCO;»,

5) Si0s + 2Mg = 2MgO + Si
3anuimTe HoMepa BEIOPAHHBIX PEaKIUi B IMTOPSAIKE BO3paCTaHHUS.

27. B Kakux peakiusix OKUCIUTEIEM U BOCCTAHOBUTENIEM CIY>KUT OJAWH U TOT

JKe dieMeHT?
1) Bro + 2HI = 1, + HBr

2) SOQ + H202 = HQSO4

3anuimTe HoMepa BEIOPAHHBIX PEAKIUMi B MOPSIKE BO3pACTaHUS.
28. B kakux peakiusx HUTpAT cepedpa sSBISEeTCS OKUCIUTEIEM?
1) AgNO3 + K —
2) AgNO3+ KOH —
3) AgNO3 + Cu —
4) AgN03 + KoS —
5) AgNOj3+ K2SO3 + KOH —
3anumuTe HoMEpa BRIOPAaHHBIX PEAKITUN B TTOPSIIKE BO3pacCTaHUSI.

29. YcraHoBuTe coOoTBETCTBUE Mexay cxemoil OBP u creneHblo OKuCICHUS
BOCCTAHOBUTEIIA B HEH.

VPABHEHUE PEAKLIN %T()Egg?:H%I;%J}%P;Hﬂ
A N Ol L 0 o 0 2+ 3)-2
B)Si + 2KOH + H,0 = K,SiO3 + 2H, D43 53

B) 2NH; + 3H,0O5 — N> + 6H,O

3ausTue Nel5-16

1. Kakue npocTble BelllecTBa COCTABIISIOT OCHOBY BO3TyXa?



2. PaccunTaiiTe CpeIHIOI0 MOJISIPHYIO MacCy BO3/yXa, UMEIOIIETO CJICIYIOIIHIA
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 ¢opmysa 3Toro coequHeHus?

7. PaccumnTaiiTe, CKOJIBKO TEIUIOTHI BBIACIUTHCS pu nokuranuu 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 BOAOPOJa oTpedyercs il cuHTe3a 3,4 1
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 ykKa3aHHBIX METAJJIOB BBITECHSET BOJOPOJA H3 PpacTBOpa
COJISTHOM KHUCIIOTHI?

1) pTyThH 2) Menb 3) xene3o 4) cepebpo

11. CoctaBbTe ypaBHEHUS peaKlNil B3aUMOAECHCTBHS :

1) pa36aBieHHOM CEpHOI KUCTOTHI C MAaTrHUEM,;

2) COJISTHOM KUCJIOTBI C IIUHKOM;

3) pacTBOpa rUAPOKCHUIA KaIKs C AIFOMUHUEM;

4) HaTpus C BOAOM.

12. CocTaBbTe MOJHBIE AIEKTPOHHBIE KOH(PUTYpalluu aTOMOB (pTOpa U XJI0pa,
BaJICHTHBIC DJICKTPOHHBIE KOHPUTYpalluu aTOMOB Opoma u Hoza.

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

a) pailnyc aToMma;

0) 2IEKTPOOTPHUIIATEITLHOCTD;

B) HEMETAJNIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB?

13. Kakoii 13 rajioreHoB OTJIMYAETCs IO CBOMM CBOWMCTBAM OT JAPYTHX?

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, + B&(OH)Q = Bal, + Ba(I03)2 + H,0

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 IPYTO rajoreH u3 pacTBOpa



1) xnopuna Hatpus 2) noauja Kajaus

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

18. Kakoit o0weM xiyiopa (H.y.) TIpopearupyer ¢ KajbIlMeM Maccol 3 T, eciu
MaccoBas 10Ji npumeceit B Hem 20%?

19. Kak uaMeHsieTcss XUMUYeCKasi akTHBHOCTh TaJIOTeHU1-UOHOB B psiy F~— Cl™
— Brr — I"? Hanummure ypaBHEHUS peakiUil, NPOUCXOMSIIUX IpPU JIECUCTBUU
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI HAa TBEPbIC TATIOTCHUIBI KaKsl. YUYTUTE, YTO
B3aumozericteue HoSO4 ¢ dropuioM U XJIOpUI0M HIET MIPU HarpeBaHUU; MPU 3TOM
oOpa3yeTcsi KHCIIas CONb W BBIICISIOTCS COOTBETCTBEHHO (TOPOBOAOPON U
xyopoBogopos. [Ipu BzaumoneiictBun HoSO4 ¢ GpoMuioM U HOIHUIOM BBIIETISIOTCS
COOTBETCTBEHHO CEPHUCTHINA Ira3 U CEPOBOIOPOI.

18. CocraBbre ypaBHeHHS 3jaekTponuTrdeckoit auccorumanuu: HCIl, KCIOs,
HCIO,, AlCI;. Ykaxwute cpeid IepeYUCIICHHBIX BEIISCTB CHIIbHBIC KHCIOTHI. JlaiiTe
Ha3BaHUE BCEM COCTMHCHHSIM.

19. Kak n3mensitorcs kuciotHsie cBoricTia B paay 1) HCIO — HCIO; — HCIO; —
HCIO..

20. Kax bl uemoBeK XOTh pa3 B )KM3HU UCIIOJIb30BaJI CIUPTOBBIN pacTBOp Hoaa
JUIs Hapy>KHOW 00pabOoTKH HH(PEKINOHHO-BOCTAIUTEIBHBIX TOPAXKEHUN KOXKH
(manpumep, ipu TpaBMmax u panax). 100 r Takoro pacTBopa coaepKuT S r ioxa lp, 2 T
uonuaa Kaiusg v 89 T 4YMCTOro ATWUJIOBOro crnuprta. Paccuuraiite Maccy BOIBI U
MacCOBYIO JOJII0 H0/a B YKa3aHHOM PacTBOpE.

21. bpom siBisieTcs BOCCTAHOBUTEJIEM U CHUJIBHEE BCETO MEHSET CBOIO CTEICHB
OKHUCJICHUS B PEAKITUU:

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

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

3) 2KBrO; + 2S = K,SO4 + Bry, + SO,

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

22. MaccoBas aons ¢propa B anatute Cas(PO4)sF paBHa

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

23. B psany xumuueckux snementos Br — Cl — F

1) onrHAKOBOE YHMCIIO DJIEKTPOHHBIX CJIOEB

2) TOJIBKO XJIOp 00pa3yeT COCTUHEHUSI B CTETICHN OKUCIICHUS +7

3) BCe 21eMeHThI 00pa3yIOT MPOCThIE BEIIECTBA-HEMETALIBI

4) HanOONBIINKA paNyC UMEET aToM Opoma

5) yBeNMMUYMUBACTCS YHUCIIO MPOTOHOB B S/IpaX aTOMOB

24. Onpenenure, aTOM KaKoro 3JIEMEHTa UMEET OJINH BAJICHTHBIN AJIEKTPOH?

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

25. Peaknust B3auMOACHCTBYS QTFOMUHUS C Pa30aBJICHHOM COJITHOW KUCIOTOM
SBJISIETCS pEeaKIUeH:

1) HeliTpanu3auu, NpoTeKarolIe 0e3 U3MEHEHHUs CTENEHENH OKUCICHUS

2) oOMeHa M COMTPOBOXKIAET BIICIICHUEM ITy3bIPHKOB Ta3a

3) 3aMeIIeHus], OKUCIUTEILHO-BOCCTAHOBUTEILHOM

4) pa3noxkeHus, IPOTEKAIOIIEH C U3BMEHEHUEM CTEIEHENH OKUCIICHHS



26. HeoOpaTtruMoe npoTekaHue peakiii HOHHOTO OOMEHa MEKy pacTBOpaMu
noauaa Hatpus u HuTpaTta cBuHNA(ll) 00ycioBIeHoO B3auMOIeiCTBUEM HOHOB
1) Na" u NO3~ 2) Pb? u I~ 3)Pb**uNOs~ 4)Na‘m I~
277. Beibepure qBa BHICKA3bIBaHUS, B KOTOPBIX TOBOPUTHCS O BOJIOPO/IE,
KaK O TIPOCTOM BEIIECTBE
1) Counrie 60s1ee YeM HAITOJIOBUHY COCTOUT M3 BOJIOPOA
2) Hcmonb3yercs B IPOM3BOJICTBE AMMHUAKA M COJITHOW KHCIIOTHI
3) PacmozHaroT 1o riayxomy XJIOIKY, pa3JarolieMycs TPy MO THECEHUU
ropsiiei Cu4Ku K
COCYIly C YUCTBIM BOJIOPOJIOM
4)  Jlo 3aBepIICHUS BHEIIHETO SHEPTeTUUECKOTO YPOBHS HE XBATAaCT
OJTHOTO 3JIEKTPOHA
5) B Ilepuoaudeckoii cucteme 3anumaet asa Mecta — B | u VII rpymmax
28. YcTaHOBUTE COOTBETCTBUE MEXK/y PEarupyIOIMMU BEIIeCTBAMH U
MIPU3HAKOM MPOTEKAIOIIEH MEXKIY HUMU PEAKIIUH.

PEATHMPYIOUIME BEILIECTBA ITP3HAK PEAKIIMN
A) NH4NO;u LiOH 1) BbIagCHUE OCaaKa

b) MgO u HCI 2) W3MEHEHHE I[BeTa pacTBopa
B) Pb(NO3), u NaBr 3) pacTBOpeHHE OcajKa

4) BBIICIICHUE ra3a

29. Ucmonb3ysi METOJ JEKTPOHHOTO OayiaHca, paccTaBbTe KOA(P(UIIMEHTH B

ypaBHEHUH PEAKIIUHU, CXeMa KOTOPOU
AsS,03 + |, + H,O = H3AsO,4 + HI

Omnpenennure OKUCIUTENb U BOCCTAHOBUTEb.

30. Yepes mopruto 10 %-HOTO pacTBOpa HMOAMAA HATPUS MPOMYCTUIIU XJIOP
oobremMoMm 448 wmi(H.y.). PaccunraiiTe Maccy H3pacxoJOBaHHOW MOPIIMU pPacTBOpa
MOJIUJIa HATPHUS.

31. [lan pacTBOp COJISIHOM KHCJIOTHI, @ TakKKe HAOOp CIENYIOIUX PEaKTHBOB:
Meb, OKCHJ MarHusi; pacTBOpPHl HOAWAA HATpUs; TUApOKapOoOHaTa HATpUS U
nepokcuaa Boaopoaa. Mcmonp3yst TOMBKO PEakTUBBI U3 MPUBEAEHHOTO IEPEUHS,
3aMUIIUTE MOJICKYJISIPHBIE YpaBHEHHS MABYX pEaKIHi, KOTOPHIE XapaKTepU3YIOT
XUMHUYECKHAE CBOMCTBA COSTHON KUCIIOTHI, M YKOKUTE TMPU3HAKN UX TIPOTEKAHUSI.

32. Hcnonb3ysi TONBKO pPEAKTHBBI M3 MPHUBEACHHOTO TIEPEUHS, 3aIHIINTE
MOJICKYJISIpHBIE YPaBHEHHS JBYX PEAKIHil, KOTOPHIE XapaKTepU3YIOT XHUMHUYECKUE
CBOMCTBA XJIOPH/Ia aTIOMUHMS, U YKOKUTE TPU3HAKN MX MTPOTCKAHUSI.

Jlan pacTBOp XJIOpHa QJTIOMUHUSA, a TakKe HAOOp CIEAYIOIMHUX PEaKTHBOB:
BOJHBIC PACTBOPHI HUTpaTa Oapusi, TUAPOKCHU]IA HATPUsI, HUTpaTa cepedpa, cyibdara
MarHusi ¥ METaJUNTMYECKUNA [UHK.

33. Hcnonp3ysi TOJNBKO pPEAKTHBBI M3 MPUBEAEHHOIO TMEPEYHS, 3aIUIINTE
MOJIEKYJISIPHbIE YPaBHEHHsI JIBYX PEaKIUil, KOTOPbIE XapaKTepU3YIOT XHUMHUYECKUE
cBoiicTBa OpoMuza Oapusi, U yKakKUTe MPU3HAKU UX MPOTEKAHUS.

Jan pactBop Opomuaa Oapusi, a Takke HAOOP CIEAYIOIIUX PEAKTUBOB: BOJIHbBIE
pPacTBOPBI XJIOpUJA Kallusl, HUTpAaTa MarHus, HUTpaTa cepedpa, cynbdaTta HaTpUs U
COJISHOM KHUCJIOTHI.



34. Hcnonb3yss TOJNBKO PEAKTHUBBI U3 MPUBEAEHHOTO MEPEUHS, 3aIUILINTE
MOJIEKYJISIDHBIE YPaBHEHHUS JIBYX PpEaKIMil, KOTOPbhIE XapaKTEePU3YIOT XUMHUYECKHE
CBOMCTBA XJIOPH/Ia KAJIbLIMS, U YKAKUTE TPU3HAKU UX TPOTEKAHUSI.

A) Jlan pacTBOp XJIOpHAA KaJblMs, a TaKKe HA0Op CIENYIOUUX PEaKTHBOB:
BOJIHBIE PAaCTBOPHI KapOOHAaTa KaJlus, HUTpaTa MarHusi, HUTpaTa cepedpa, Tuipokcuaa
Oapus U METAJUTMUECKUH ITUHK.

b) Jan pactBop XxJiopHaa KalbllHs, a Takke HAOOp CIEIYIONIUX PEaKTHBOB:
okcup xene3a(lll), a3oTHas kucnoTa, pacTBOPHI THAPOKCH/IA KaJlHsl, KapOOHATa HATPUs
U HUTpata cepedpa.

35. Hcnonbp3ys TOJNBKO pPEAKTUBBI W3 TNPUBEAEHHOTO IIEPEYHS, 3AIUIINTE
MOJIEKYJISIDHBIE YpaBHEHHUsI JBYX PEaKIUW, KOTOPBIE XAPAKTEPUZYIOT XHUMHUYECKHUE
CBOMCTBa OpOMMJIa MarHUsl, U YKAXKUTE MPU3HAKU X MPOTEKAHUS.

JlaH pacTBOp OpoMHIa MarHusl, a TAaK:Ke HA0Op CICAYIOIINX PEAKTUBOB: BOJHBIE
pPacTBOpPHI HUTpATa HATPHS, HUTpaTa cepedpa, TUAPOKCHUIA KaIus, XJIOpHUIa HATPUS U
OpoMua HaTpUS.

36. Hcnonws3ysi TOJIBKO PEAKTUBBI U3 MPUBEAEHHOTO TMEPEYHs, 3aMUIINTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX PpEaKIMil, KOTOPBhIE XapaKTEePU3YIOT XUMHUYECKHE
cBoiicTBa xsopuaa xkenesa(lll), u ykaxkure npusHaku UX MPOTEKaAHUS.

Han pactBop xjopuzaa xeneza(lll), a Takke Habop cleayONIMX PEAKTHBOB:
okcua menu(Il), cepHast kucmora, pacTBOPHI TUAPOKCUAA Kalusl, Cylib(aTa HATpUs U
HUTpata cepedpa.

37. B mIkonpHOM XMMHYECKOHW JTa0OpaTOPUM XPAHHUTCS CKISHKA C PacTBOPOM
HEKOTOPOM KHUCIOTBI. DTy KHUCIOTY OCTOPOXXHO HEUTPAINU30BAIM PACTBOPOM
ruapokcuaa Hatpus. [lomyueHHbIN pacTBOp 00pa3oBaj ¢ HUTpATOM cepedpa KEMThI
0CaJIoK. 3amuIIUTe XUMUYECKYI0 (opMylly U Ha3BaHHe KUCIOThL. CoCTaBbTE JiBa
ypaBHEHUS peakiuii, KOTOpbIE ObLIN MPOBEACHBI B MPOIECCE PACTIO3HABAHUS KUCTIOTHI.

38. Cmech MEHBIX U MAarHUEBBIX OMHMIIOK Macco 1,5 r 06padoTain U30BITKOM
COJISHOM KHUCJIOTHI. B pesynbTaTe peakuuu BbIIETWICS Boaopon oobemom 0,56 .
(1.y.). Beruncnoure maccoByro noito meau B cmecu.  OtBet: 60 %

39. B 73 1 consiHOM KHCIIOTHI ¢ MaccoBOW noyield 5% MOMECTHUIN U30BITOK
IMHKA. Berancnure 00pEM BBIZICIMBIIErOCS Ta3a (H. y.).

40. ITpu pactBopeHnn 10 r TEXHHYECKOrO IIMHKA B M30BITKE pa30aBICHHOM
COJISTHOM KHMCJIOTHI BhIAEIWIOCH 3,1 11 (H. y.) Bomopoaa. Onpeaenute MacCoBYIO 0O
npuMecei B 3TOM o0pasiie [UHKA.

41. B u30bITKE COMSTHOM KUCIOTHI pacTBopuwiin 1,506 T pynasl, conepxkaiuen 77%
kapOonara >xenesza(ll). Onpenenure 0o0BEM YIIEKUCIOrO Ta3a, BBIICIUBIIETOCS MPU
ATOM.

42. PaccuuraiiTe Maccy ocaaka, KOTOpbIi BblnaneT npu ciauBanuud 500 T 2%-
HOT'O pacTBOpa MOJUIA KajJus C U30BITKOM pacTBOpa HUTpATa CBUHIIA.

3ausTue Nol7-18

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



2. YcTaHOBHTE COOTBETCTBHE MCKAY Ha3BaHWCM BCHICCTB H KJIACCOM
HCOPTaHNYCCKHUX COGI[I/IHGHI/If/'I, K KOTOPOMY OHHU OTHOCATCA.

BemniectBa Knacc coeqnaennii

A) okcu MarHus 1) ocHOBaHuMeE

b) okcuna gocdopa 2) OCHOBHBIM OKCH]T

B) rugpoxcua Maraus 3) ambOoTepHBII OKCH]T

I') okcua amroMUHMS 4) HECcoJIe00pa3yIOIIMI OKCH/T
5) KUCIIOTHBIA OKCH/T
6) KuciaoTa

OtBerT: A b B I

3. YcTaHOBUTE COOTBETCTBHE MCKAY NCXOAHBIMH BCIHICCTBAMHA U IIPOAYKTAMH
PCaKINH UX IT'OPCHHUA.

Hcxonneie BemecTsa IIponykTsl peakuuun
A. Mg +0, > 1. MgOz
b.P+0; > 2. MgO
3. P20O3
4. P,0s
4. JlailTe XapakTepUCTUKY pEaklUUU TOPEHUs MOpPOIIKa aAJTIOMUHHS.
XapakTepuCTUKa PEeaKun Tun peakunn
A. 1o TermoBomy 3pdexTy 1. sanorepmuueckas
b. Mo n3MEHEHHIO CTENEHEN OKUCIIEHUS 2. DK30TepMHUYIECKas

3. 0e3 u3MEHEHUA
CTEINICHEN OKUCIIEHUS
4. OKUCIIUTEIBHO-

BOCCTAHOBUTEIbHAS
5. Kucnopon BcTynaer B peakiuio C:
1) FeCls 2) SO; 3) CO; 4) NaOH
6. Kucnopoa HenmocpencTBEHHO HE B3aUMOJICHCTBYET
1) xmopom 2) pocdopom 3) cepoit 4) xxene3om
7. 1 kucnopo1, 1 BOJOPO PEArUpPYIOT C
1) amMuakom 2) aproHoM 3) cepHOl KUCIOTOMN 4) HatpueM
8. C KHCIOPOJIOM MOXKET PearupoBaTh
1) menp 2) okcun yriaepoaa (1V)
3) rUAPOKCU] HATPHUS 4) cepHast KHCIIOTa

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

1) KMnO, + H,SO,4 + H,0, = MnSO, + K,SO,4 + H,O

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

10. PacTtBOp mepekucu BoAOpoAa MPUMEHSIOT B KaYECTBE aHTUCENTHUYECKOTO
cpeactBa. Ilpu koHTtakte H;O, ¢ MOBPEXACHHBIMH CIM3UCTBIMA WA KOXKEH
BBICBOOOKTA€TCSI aKTUBHBIN KUCIOPOA. boJbIioe KOJMYeCTBO MEHbI, 00pa3yoencs
IpU 3TOM, CIOCOOCTBYeT 00pa30BaHUIO TPOMOOB M OCTAHOBKE KPOBOTEUCHHUS U3



Menkux cocynoB. Jlis mpurotoBinenus 100 T pa3daBIeHHOTO anmTEYHOTO PacTBOPA
nepekucu Bojgopona cmemmBaroT 10 r 30 %-Horo pactBopa mnepokcuaa BOAOpoAa
(meprunposst), 0,05 r crabunuzatopa u BOLy.

PaccuuTaiite Maccy Bofbl (A, ¢ TOUHOCTBIO /10 COTHIX ') U MAacCOBYIO JIOJIIO
nepokcuaa Bogopoaa (b, %) B ykazaHHOM anTE€YHOM PacTBOPE.

11. CocraBbTe ypaBHEHHUs CTYNEHYATOW HIEKTPOIUTHUYECKON IUCCOLMALINU
CEpHOM, CEPHUCTON U CEPOBOJOPOAHON KUCIOT. HazoBUTE BCe MOITyYEHHBIE HOHBI.

12. Hamumute Gopmynsl cynbdara aatoMuHUs, CyldbpuTa Kanus, cyibduaa
xeine3a (1), ruapocynsduna vHarpus, ruapocyiabdparta meau (I1).

13. Kak Ha3bIBaeTcs COJib, KOTOpasi oOpa3yercsi Mpu B3aWMOJCUCTBUU CEPBI C
ATIOMUHHEM ?

14. Kakue conu MoryT oOpa3oBaThcs Mpu B3auMoeicTBum okcuzaa cepsl (1V) u
TUAPOKCUIA HATPUSA?

15. Kakue conu MoryT oOpazoBathcs pu B3aumoieicTeun okcuaa cepol (V1) u
TUAPOKCUIA HATPUs?

16. Kakue comu MoryT oOpa3oBaThCsl MPU B3aUMOJICHCTBUU CEPOBOAOPOJA U
TUAPOKCUIA HATPUs?

17. Cepa npeBpainiaercsi B CEpHYIO KUCIOTY MO/ AEHCTBHEM

1) O 2) H.0 3) HNO3xom) 4) NaOH
18. Cepa He pearupyer ¢

1) HaTpuem 2) KMCIOPOJIOM

3) BoziopoIoM 4) okcugom yraepoaa (IV)

19. Cepa sBnsieTCsl OKUCIUTENIEM B PEAKLIUU

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

3) 250, + 0, =2S0;  4) S+ 3NO; = SO;3 + 3NO
20. JTana cxema npeBpalleHU:

HCI Y  Ba(OH):

Na,S > X —>S0, - Z
Omnpenenute BemecTBa X, Y u Z
A. H,O b. O, B. H,SO,
I. HzS I[ Ba803 E. BaSO4

21. CocTaBbTe YpaBHEHUS CICIYIONIMX TPEBPALLICHUN:
HzS —> SOZ —> SO3 —> HZSO4

22. Kakoit ra3 oOpasyercss Tpu  B3aUMOJCUCTBUM  MeTala  C
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTOM U ¢ pa30aBICHHON CEPHOU KUCIOTOM?

23. MoXHO 1M MCIOJb30BaTh KOHUEHTPUPOBAHHYIO CEPHYIO KHUCIOTY ISt
OCYUIEHUS Ta3a cepoBoopoaa?

24. PaccunTaiiTe MacCOBYIO JOJIIO mpumecei B 20 T TEXHUYECKOU Cepbl, €CIIN U3
Hee ObLIO Mosy4eHo 36 T cynbduia Kaablus.

25. Texunueckuit HuHK Maccoi 1,32 r o6paboTain H30BITKOM pacTBOpa CEPHOM
KHUCJIOTHI. BeinenuBiniics BOAOPOI 3aHsT PYU HOPMATIBHBIX YCIOBUAX 00beM 448 mil.
Onpenenure MacCOBYIO IOJIO [IMHKA B TEXHUYECKOM METAJLIE.

26. CteneHb OKUCIEHUS, paBHYIO +4, cepa UMEET B COCIMHEHUU

1) SO, 2) (NH4)QS 3) Feo (804)3 4) SF6



27. OnouHaKOBYIO CTENEHb OKHCICHHUS  aTOMBl  CE€phl  HMEIOT B
coemuuennsx H2503 y

1) K2504 2) SO2 3) (NH4)2S 4)S0Os3

28. OpauHakoByHO CTENEHb OKHCISGHHUS  aTOMbl  CEpbl  HMMEIT B

COCINHCHHUAX SO3 n
1) FGQS‘3, 2) KQSOg 3) (NH4)2S 4) AIQ(SOAI)S

3ausTie Nel19-20

1. [Tepeuncnure 3MeMEHTHI, BXOAITNE B MOATPYMITY a30Ta. COCTaBbTE MOJIHBIE
AJIEKTPOHHBIE KOH(UTYyparuu aToMoB azota u ¢dochopa. CKOIBKO HECTapeHHBIX
AJIEKTPOHOB COJIEPKAT aTOMBI 3TUX AeMeHTOB? [lepeuncianTe BO3ZMOXKHBIE CTETICHU
okuciaenuss N u P, mpuBemutre mnpuMepsl coeluHeHUW. BynyT nu nposBisThCA
pasnuyus B XUMUU a3oTa u Gocdopa?

2. Hanumwure Qopmynbl HUTpaTa Kaius, a30TUCTON KHUCJIOTHI, HUTpHUTA
amMoHus, ¢hocdara amomunus, ruapodocdara kanus, guruapodocdara HaTpusi.

3. YcTraHOBUTE COOTBETCTBUE MEXKIY (HOPMYJION XMMHYECKOTO COCIUHECHHS U
CTENEHBIO OKUCIICHUS a30Ta B 3TOM COCIUHEHUU:

dopMyna BeleCTBa CrerneHb OKUCIEHUA
A) (NH4).Cr07 1) +3;
B) N204; 2) +5,
B) HsNy; 3) -3;
I Sf(NOz)z 4) +2,;
5) -2;
6) +4

4. CoctaBbTe (OpPMYIBI OKCHUIOB a30Ta BO BCEX BO3MOXKHBIX CTEITICHIX
okucienus. Kakoii(-ue) u3 Hux siBisieTcsi(-10Tcs) HecosieoOpaszyromum?

5. BepHo nmu ytBepxkaeHue: «B a30THOM KHUCIIOTE€ CTENEHb OKUCICHHUSA a30Ta
paBHa +5, a BaJIGHTHOCTb a30Ta paBHa 4»? OTBEeT 000CHYHTE.

6. Uto BbI 3HaeTe 0 KPyroBOpPOTE a30Ta B MPUPOJE U MPoOIeMe CBS3bIBAaHUS
MOJIEKYJIIPHOTO a30Ta’?

7. YCcTaHOBUTE COOTBETCTBHE MeEXIy (OpPMYJIOW BelIeCTBA U CTENECHBIO
okuciienus ¢pochopa B 3TOM BEIIECTRBE:

dopmyiia BEMIECTBA Crenenb OKUCIICHUSA
A) PH;; 1) +3;
B) Na,HPOy; 2) +5;
I Ba(P02H2)2 4) +2;
5) -2;
6) +1

8. Uro Takoe «amrorpornus»? Kakue amnorpomnsie momudukanmu docdopa
Bawm u3Bectnp1? Kakas u3 HuUX Hanbosee peakImoHHOCIIOCOOHas?

9. BepHbl 11 cienyroniye CykIeHusl 0 XUMHUECKHUX CBOMCTBax ocdopa:

a) pocdop, npeaBapuTEeNHEHO MOA0AOKEHHBIN Ha BO3yXe, CTOPAET B KHCIOPOJIE
SPKUM TIITAMEHEM;



0) kpacubIii hochop B3aMMOICHCTBYET C METaIIaMU?

1) BepHO TOJBKO A 2) BepHO TOJbKO b

3) BepHBI 00a CY>XJICHHS 4) o0a cy>X/IeHUSI HE BEPHBI

10. CoctaBbTe ypaBHEHUS CIEAYIOIIUX NPEBPAIICHUN:

N2 —> NH3 —> NH4C| —> NH3
11. Kakas u3 npuBEIEHHBIX PEAKLUM SBIIAECTCA SHAOTEPMUYECKON?
Nz(l“.) + 02(1“.) = 2NO — Q N, + 3H, = 2NH;3 + Q

Bo3morkHa 11 Takas peakuus B npupoje?

12. CpaBHUTE NpOTEKAHHE MpoIlecca TEPMUUYECKOTO PA3IOKEHUS PA3TUUHBIX
coJield MIOHAa aMMOHMUS:

1) NH4Cl — NH; + HCI;

2) NH4sHCO3; — NH3 + CO, + H,0;

3) NH4sNO, — N, + H,0;

4) NH4sNO3z — N,O + H,0;

5) (NH4)2CI’207—) N, + Cr,0O7 + H,0.

Jns ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM COCTABbTE
AJNIEKTPOHHBIN OajlaHC M paccTaBbTe B HUX Ko3(pduimentsl. Crenaiite BbIBOJI 00
OCOOCHHOCTSIX MPOIECCa PA3JIOKEHUSI AMMOHUMHBIX COJICH.

13. HamumuTe ypaBHEHMS peakUuMid MarHusg U MeIH C pa30aBICHHOW U C
KOHILIEHTPUPOBAHHOM a30THOM KUCJIOTOM.

14. Hamummte ypaBHeHUs peakiuii cepsl, (ocdopa u yriaepoaa ¢
KOHILIEHTPUPOBAHHOM a30THOM KUCJIOTOM.

15. CpaBHuTE NpOTEKAaHHWE MPOLECCA TEPMHUYECKOTO Pa3JIOKEHUS HUTPATOB
Pa3JIMYHBIX METAJJIOB:

1) NaNO; — NaNO; + Oy;

2) 2Zn(NO3); — 2Zn0 + 4NO; + Oy;

3) 2Cu(NO3); — 2CuO + 4NO; + Oy;

4) 2AgN03—) 2Ag + 2NO, + O,.

[Ipyu oTBere Ha BOOPOC BOCHOJIB3YWTECh JJIEKTPOXUMHUYECKUM  PSAIOM
HanpspkeHui MetaiioB. CrenaiTe BHIBO/I.

16. Kakue mpoaykTsl 00pa3yroTcs mpu pa3ioKeHUU HUTpaTa JKeJie3a U HuTpaTa
cBUHIIA?

17. Vicnons3yss MeTOA 3JIEKTPOHHOTO OayiaHca, paccTaBbTe KOIPDUIIUCHTHI B
YPaBHEHUSIX CJIEAYIOIINX PEAKIUN:

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

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

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

18. PaccraBbTe creneHu okuciaeHus B okcuaax Gocdopa P03 u Py0s,
HAMUIIUTE YpPaBHEHUS PEAKIMM MX TOJYYEHHS M3 MPOCTHIX BEIIECTB M YKAKUTE
YCIIOBUS MPOTEKAHUS STUX PEaAKIUH.

19. Bo3moxkHa nu peakuus mexay (ocdaroMm HaTpus U XJIOPUAOM JIUTHUS?
[IpuBeauTE NOJHOE M COKPALIEHHOE HOHHOE YPAaBHEHHUE.

20. 3amumuTe peakiuio pacTBopenus okcuaa gocdopa (V) B ropsueit Boue u
JAWTE €l XapaKTEePUCTUKY:



XapakTepuCTUKA PEAKIIUU Tun peakuuun

A. o tuny 1. 3amenieHus
b. 1o u3MeHeHuo creneHel OKUCICHUS 2. COeIUHEHUS
3. oOMeHa
4. pa3noxeHus
5. OBP

6. 6e3 U3MEHEeHUs
CTEIIEHEN OKUCIICHUS

21. CocTaBbTe MOJEKYJISIPHOE YpPaBHEHHE PEAKIMU B3aMMOACHCTBHS OKCHJIA
docdopa (V) u pacTBopa rugpokcuaa Oapusi.

1) Ykaxkure n1Ba MpoJIyKTa 3TOM peaKIiH.

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

2) Kakue K1CJI0THO-OCHOBHBIE CBOMCTBA IEMOHCTPUPYET B 3TOM PEaKIUu OKCHUJT
docdopa (V)?

A. KUCIIOTHBIE b. ocHOBHBIE B. amdorepubie

22. Hanumute ypaBHEHUS pEaKIUii, C TOMOIIbIO KOTOPBHIX MOKHO OCYIIIECTBUTH
CJIEYIOIINE TPEBPALCHUS:

1) ®ochop — Oxcun dochopa (V) — OprodochopHas kuciora — Docat
HaTpus — Docdat kanbius — OprodochopHas KUCIOTA;

2) Optodochopnas kuciora — durunpodocdat kanus — ['mapodocdar kamus —
®docdar kanmus — I'mapodocdar kamus — Juruapodocdar kanus — OptodocdopHas
KHCJIOTA.

23. Kakyro OKpacKy HMMEIOT JJAKMYC M METWUJIOBBI OpPAHXKEBBIM B PacTBOpax
HNOg, HNOZ, H3PO4, N&NOg, N8.3P04.

24. MaccoBas gons ¢dochopa B xmopune ¢ochopa cocrabmsier 22,5%.
Omnpenenute hopmyiny xsopuaa dhochopa.

25. Kakas macca amMmmuaka motrpeOyercs s mojydeHus okcuma azota (1)
Maccoi 13 T, yauTeiBasi, YTO NOTEPU B MPOU3BOACTBE COCTABIISIOT 7 %7

26. Cmech ruapokcua kanbius Maccou 111 r u HuTpata ammonust maccoit 200
T TIIATEIBHO TIEpEeMEIIaiu U Harpeau. Berauciante 00beM BhIICIUBIIETOCS rasa (H.y.).

27. Boruncnute 00beM aMMHaKa, KOTOPbIA MOXKHO MOJIYYUTh U3 MOPLUHU a30Ta
o6veMoM 10 1, ecriv BBIXO1 IPOYKTA B XOJI€ CHHTE3a COCTaBUT 16 % OT TeOpeTUYECKH
BO3MOXKHOTO (OOBEMBI Ta30B U3MEHSIOTCS TIPH OJMHAKOBBIX YCIOBHSIX).

28. K mopuuu Boawl maccoit 475,8 © n100aBUIM HABECKY KpHUCTaUIOTHIpaTa
autpara meau (1) Cu(NOs), - 3H,0O maccoii 24,2 . BeuuciIuTe MaccoByrO JIOJIO
nutpata meau (1) B o6pazoBaBiiemcs pacTBope.

29. Beruuciure maccy oprtodocdara HaTpus, KOTOpbIH oOpasyeTcss mpHu
B3auMoOJeiCcTBUM 25 % pacTBOpa ruapokcua HaTpust maccoi 200 r ¢ S5KBUBaJI€HTHBIM
KOJHYECTBOM OPTO(HOCHOPHOM KHCIOTHI.

30. Cmemanu pacTBOp, colepKauii opToPocHOpHYI0 KUCIOTY KOJTUIECTBOM
BemiectBa 0,5 MoOnb, W PacTBOp, COAEpKAIIUKA THUAPOKCHA KalHus KOJINYECTBOM
BemectBa 0,8 MoJib. BeiuncianTe koJiMyecTBO BellecTBa 00pa30BaBIICCs COMU.

31. K nopuuu 50 % pactBopa oprodocdhopnoit kucnorsl (p = 1,34 r/mn)
oobemom 146,27 mn gobasunu nopuuio 10 % pactBopa ammuaka (p = 0,96 r/mn)
o6bemom 221,35 mu1. Berauciaute MacCoBbI€ 10J1M BEIIECTB B PACTBOPE MOCTIE PEAKIIUH.



3ausaTue No2l

1. Kakue anmorponnsie popmel yriiepoaa Bel 3Haete?

2. Kakue ra3el MOoryT 00pa3oBaThCs IIPU CTOPAHKUM yriiepoaa?

3. YCTaHOBHTE COOTBETCTBHE MEXIY Ha3BAaHHEM OKCHJA YTIIEPOJia M BEPHBIMU
CYKJEHHSIMH O €r0 CBOMCTBAX.

HasBanue BemecTBa CaoiicTBa

A. yrapHbiii ra3 . UCTIOJIb3YETCS B MIPOIIECCE AbIXaHUS

b. yrnekucnelii ra3 . UM€eT OypyI0 OKpacKy
. YpE3BBIYANHO SITOBUT
. TSKEJIee BO3qyXa

5. AMEET pe3KHil 3amax

4. Kakue conmu MoryT oOpa3oBaTh IpH B3aUMOJICUCTBUM THAPOKCH]IA HATPUS C
YTJIEKUCIIBIM Ta30M?

5. Cona GbIBaeT: mUThEBAs (MUILEBAS ), KPUCTAIUTMYECKAS, KAJILIIMHUPOBAHHAS U
kayctudeckas. CocTaBbTe XHMHYECKHE (OPMYJBI M HA30BUTE KaXJ0€ U3 ITHX
coeauHeHui. Kakoe U3 HUX SIBISI€TCS CUIIBHBIM OCHOBAaHUEM?

6. YcTaHOBUTE COOTBETCTBHE MEXIYy (OpMyJaMu BEIIECTB U KJIACCOM
HEOPraHUYECKUX COCTUHEHUM, K KOTOPOMY OHU OTHOCSITCSL.

AW —

dopmyia BElIECTBA Knacc coenunenuii
A) CaCOs 1) KHCITOTHBIA OKCH/T
b) CO; 2) OCHOBHBIM OKCH]T
B) CO 3) HecoeoOpa3y O OKCHT
[') CaHCO3 4) kucnas coib
5) kucnora

6) cpeaHsis COJIb

7. CocTaBbTe YpaBHEHUS CICAYIOUIUX TPEBPALICHUN:

1) C - CO; > Na,CO3 — CaCO3 — Ca(HCO3).

2)C—>CO—> MgCO; — Mg(HCO;J,)z — MgCOs;..

3) C - CO,—> Na,CO3; —> BaCO; — CO, — H,COs.

8. Hamummre ypaBHEHMsI peakuuid YIriepoja C allOMHHHEM, KaJbLUEM,
KHUCIOpoAoM, (hTopoM U cepoit. CocTaBbTE CXEMBbI JIEKTPOHHOTO OanaHca, ONpe/IeiuB
OKHCIIUTEIIb U BOCCTAHOBUTENb, U YPABHANUTE PEAKLUU.

9. CocTaBbTe ypaBHEHUE PEAKIIMM MOJYYEHUS OKCHAA KPEMHHS U3 MPOCTHIX
BemecTB. Kakyro GyHKIIHUIO BRITOTHSIIOT KPEMHUM W KHUCJIOPO] B ATOW peaKinu?

[Ipocroe BemecTBo Pousb B peakuun
A. KuUcI0poxa 1. okucauTENb, 1 BOCCTAHOBUTEID
b. xpemuuit 2. BOCCTaHOBUTEIb

3. OKHCTIUTEND
4. HE MEHSIET CTETICHh OKMCIICHHUSI
10. OxapakTepusyiTe peakIUI0 TMOJYYeHHS OKCHJIa KPEMHHUS U3 MPOCTHIX
BEIIECTB.
XapakTepucTuKa peakinu Tun peakuun
A. no tuny 1. 3amenieHus
b. no TermoBomy 3¢ dexty 2. COeTMHEHUS



3. oOMeHa

4. pa3yoXeHus

5. BK30TEepMUYECKas
6. PHAOTEpMUYECKas

11. CoctraBbTe ypaBHEHUS CIEAYIOIINX NPEBPAICHUN:

N&zSiOg —> H25|03—> S|02 —> Alz(SIOg)g .

12. Peakiuu B3aumoseictBus okcuna kpemuus (1V) ¢ pactBopom ruapokcuaa
KaJIUsl COOTBETCTBYET YPaBHECHHUE:!

A. 2510, + 2KOH = 2K5SiO3; + H»

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

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

I'. SiO; + 2K50 = K5SiO;

13. CocTtaBbTE€ MOJIEKYJAPHOE YPaBHEHHUE B3aUMOJICHCTBUSI CUJIMKATa KaJHs C
COJITHOU KUCIIOTOU. [Ipr3HaKkoM NpOoTeKaHusl 3TOU PEAKLIUH SABIISIETCS:

A. BBINIaICHUE KOPUYHEBOT'O OCAJIKA

b. BeiienieHne ra3a 6e3 1BeTa U 3amaxa

B. o6pa3oBanue BobI

I'. BeimasieHue OECIBETHOTO CTYICHUCTOTO OCaKa

14. Ilecok maccoii 1 Kr crjiaBuiu ¢ M30bITKOM THAPOKCH]IA HATPUS, TIOJIy4YHB B
pe3yabTare CUIMKAT Harpus Maccoi 1,73 xr. Onpenennure BBIXOA NPOAYKTA PEAKLINH,
ecii MaccoBast Jionst okcua kpemuust (1V) B mecke pasHa 90%.

15. Ilpu criaBineHUU KBapUEBOro mecka mMaccod 34 r ¢ TMAPOKCUAOM HaTpHs
NOJIYYUJIM CUJIMKAT HaTtpus Maccol 61 r. Kakas macca ruipokcuia HaTpusi BCTYIHIIA
B peakiuto? Kakoe BeIecTBo n Kakoi MacChl B3sJIU B H30BITKE?

16. KapbopyH mony4aroT IpOKaJTUBAHUEM MECKa C yTJIeM:

SiO; + 3C = SiC + 2CO.

Kakass macca mecka u yris, mMaccoBas J0Jisg yriepoaa B KoTopoMm 96%,
notpedyeTcst 1S mosrydeHust kapoopyHsaa maccoit 200 kr?

17. Kakas macca u3BECTHSIKA C MaccoBOHM joJie kapOoHata kaimbuus 95%
pacxoayercs Ha MPOU3BOACTBO TalIeHON u3BeCTH Maccoil 80 T ¢ MaccoBOM moJieit
rugpokcuaa Kanbius 8%?

18. IIpu npokanuBaHUM CMECH KapOOHATOB MarHus W Kajbllus maccoit 14,2 r
BbIZIETIIICS Ta3 o0beMoM 3,36 i1 (H.y.). Omnpenenure MaccoBYIO OO COJIEH B
HCXOIHOM CMECH.

19. Kakast macca coyisiHOM KUCIIOTHI ¢ MaccoBoit gojei 10% HCI pacxomyercs
Ha B3aMMOJICUCTBHE C pacTBOpPOM Maccoi 210 T ¢ MaccoBoil noneit kapOoHaTa HATpUsI
40%? Kakoii 06bem okcupa yriaeposa (1V) (1.y.) BeLaenuTes mpu 3Tom?

20. Beruncniure  maccy  kpucraioruapara — kapOoHaTa — HaTpus
(KpUCTAJUTMYECKON COJBI), KOTOPYHO HeoOxoammo mo0aButh kK 12 % pactBOpy
kap6onata Hatpust maccoit 200 r, utoOsI pacTBop cTain 20 %.

3ausTue No22-24

1. X¥MUKH AEAT BCE METAIUIBI B COOTBETCTBUH C DJIEKTPOHHBIM CTPOEHUEM UX
aTOMOB Ha $-, P-, d- u f-meraiel. [IpuBenuTe TPUMEPH METAIUIOB KAXKIIOW TPYIIIIHL.
IIpuBenuTe npuMeEPBl METALUIOB KaXA0W U3 3TUX IPYMII.



2. [1o TexHUYECKON U TEOXUMHUUECKON KIaCCU(PUKALINU Pa3INYal0T METaJLIb:

- YEPHBIE;

- TSDKEJIbIC 1IBETHBIE;

- JIETKUE;

- IparoleHHbIC U MJIATHHOBBIE,

- IETUPYIOIIUE;

- peIKue U paJiMOaKTUBHBIE.

3. [IpuBeauTe npuMepsl METAIUIOB KaXIO0U U3 3TUX TPYIIIL.

4. Kakue MeTozpl ory4eHus: MeTauioB Bel 3Haere?

5. OgHUM U3 TPOMBIIUICHHBIX CIIOCOOOB MOTYYCHHS] METAUTMUECKOTO KaJIbIUs
ABJISIETCSI HATPEB €r0 OKCUJA C METAUIMYECKHM AJTIOMUHUEM B BBICOKOM BaKyyMe
(amromotepMmus). Onpenennure Maccy ajllOMUHHUS M HETAIIEeHOW M3BECTU C MACCOBOM
noJier okcuaa Kanbius 96%, HeoOXOAUMYIO JIJIsl TTOTYUYEHUS Kalblus Maccou 4 T.

6. Ilpouecc momyuenust xene3a u3z okcuna sxeneza (1) moxxno 3ammcath
CJIEIYIOIUM YPaBHEHUEM:

Fe,O3; + 3CO = 2Fe + 3CO. .
Kakyto ¢pynkuuio BemonusitoT Fe;03 u CO B aToi peakiun?

HasBanwue BeriectBa Ponw B peakiuu
A. Fe,03 1. ¥ OKHCIIUTEIID, U BOCCTAHOBUTEIID
b. CO 2. BOCCTAaHOBUTEID

3. OKUCIUTEND
4. HE MEHSIOT CTENEeHb OKUCIICHUS

7. Hukens monydaroT BoccTaHOBJIeHHWeM okcupaa Hukens (1) yrmepomom mo
peakmuu: NiO + C = Ni + CO. Kakyto maccy yriist Haio B3SITh IS TOJTyYEHUS] HUKEIISI
Maccou 354 r, eciid MaccoBasi J0JIs yIiiepoJia B yrie coctaBisieT 92 % u qyis peakuuu
HY>KEH JIByXKpaTHBIN U30BITOK yriaepoja?

8. Tutan B BUAE MEJIKOTO MOPOUIKA MOJYYalOT BOCCTAHOBJIEHUEM OKCHJIA
tutana (1\V) ruapuaom KaabIus IPU HArpeBaHUU B BAKyyMe€ 10 PEAKIUU:

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

Kakyro Maccy THTaHa MOXHO MOJIyYUTh U3 TUTaHOBOM pyabl T10;, Maccoit 40 T,
€CJIM MaccoBasi J0J1s puMeceil B e 7%?

9. Kaxoit meTaym B OOBIYHBIX YCIOBUSAX SBJISETCS KUIKOCTHIO?

10. Kakne meTamibl BCTpEUatOTCsl B MPUPOJIE B BUJIE MPOCTHIX COSTUHECHU?

11. Kako#i Tun cB434 B MeTaJU1ax?

12. Ilepeuucnute, kakue (U3MYECKHUE U MEXAHMYECKHUE CBOMCTBA MPUCYIIH
MeTaJIaM.

13. Kakue MeTajuIbl Jierde BOabl?

14. Kako# MeTa1 caMmblii TBEPABI?

15. Kakue meTasnibl paCTBOPSIOTCS AaXKe B XOJIOAHOM BojE?

16. Omnpenenute, MEXAy KaKMUMH [OMNAPHO B3SITHIMU BEUIECTBAMU HJET
XUMHUYECKasi pEaKkilusi 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 xaxnapm u3 BemectB — KOH, HCl u AgNO3; — pearupyer:

1) maruumii 2) mean 3) xkene3o 4) antoMUHUI



18. YcraHoBUTE COOTBETCTBUE HA3BAHUEM COEIMHEHUN AJTFOMUHUSI U KJIACCOM
HEOPTraHMYECKUX BEILIECTB, K KOTOPOMY OHU OTHOCSITCS.

Ha3Banmue Bemects Kitacc HeopraHnueckux coeIMHEHUN
A. cynbdar amoMUuHUS 1. Kucnora

b. rugpokcun anmroMuHus 2. Coip

B. xnopun amroMuHus 3. OcHoBanue

I'. okcua ajgTroMUHUS 4. OCHOBHBIN OKCHUJ]

5. AMdoTepHbIif OKCHT

OtBerT: A b B r

19. YcranoBuTe COOTBETCTBHE MCKAY UCXOIHBIMH BCIICCTBAMU, B3ATBIMHA JIA
pCaKkunu, U IIpOAYKTAMH UX B33HMOII€I>'ICTBHH.

McxomHble BEIIECTBa IIpoayKTHI peakiuu
A. Al+0, 1. Al (SO4)3+ H,O
3. AlLbO; + Hy
4. Al, (804)3+ H,
5. Al,03
OrtBerT: A b

20. 1) Peakiusi monyyeHHs] OKCHUIA ATOMHHHUSI U3 COOTBETCTBYIOILIETO €My
TUAPOKCUIA OTHOCUTCS K PEAKIUSM:

A.3amemenuss  b. paznoxenus B. coequnenus I'. oOmena
2) Ilpu kakuX yCIOBHUAX MPOTEKAET 3TA peaKkus?

A. B IpUCYTCTBHM KaTalan3aTopa b. B BogHOM pacTBOpE

B. npu KOMHaTHOM TeMIieparype I'. npu HarpeBanumn

2]1. CocraBbTe€ MOJIEKYJSIDHOE YPABHEHHME PEAKLUMH IOJYYECHUS THAPOKCHAA
ATIOMUHUSA TPU B3aUMOJECHCTBUU PACTBOPOB XJIOpHJA AIIOMUHUSA M THUAPOKCHIA
KaJus.

a) [Ipyu3HaKkoM IpOTEKaHUs 3TON peaKluu SBIISAETCS:

A. 006pa3oBaHue BOBI

b. Beimenenue OeciBETHOTO ra3a

B. Beimaienue 6eaoro CTyIGHUCTOrO OCaIKa

I'. BeImazieHue xenToro ocajaka

0) K kakoMy THITy OTHOCHUTCS 9Ta peaKius ?

A.3amemenust  b. obmena B. coenunenus I'. paznoxenus

22. CocTaBbTe ypaBHEHUS CIEAYIOIINX MPEBPALLECHUN:

1) Mg — Mg(NOs3); > Mg(OH), -» MgCO3; — MgO;

2) Fe » Fe(N03)3 —> Fe(OH)3—> Fe,O; — FeC|3;

3) Ba —» BaO — Ba(OH),; — Baz(PO4), — H3POy;

4) Pb — Pb(NO3), > NO; — HNO; — NO.

23. IloueMy peareHTOM Ha MOH ATFOMHUHUSI MOXET CIY>KUTh PACTBOP IIEIOUH?

24. Tlouemy Oenbrii Tuaporcuy xxenesa (1) Ha Bo3myxe ObICTpO TeMHEET?



25. B peakuuio ¢ xeae30M MOKET BCTyNaTh KaXKI0€ U3 ABYX BEIIECTB:

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

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

26. Onpenenure CTeNeHb OKUCIEHUS MeTaiia B okcujie Fez0s.

27. Tlpn B3auMOJECUCTBHUM IIEJIOYHO3EMEIIBHOTO MeTaia maccod 3,425 r ¢
BOJIOU BbIAEIHIICS BOJOpod o0beMoM 580 mit (H.y.). Onpenenute, Kakoi METaslT B3AT
JUTSL pEAKIIMH.

28. Kakoit 00bEM xJ10pa (H.y.) moTpedyeTcst AJisl XJIOPUPOBAHUS CMECU MEJIU U
»kenes3a maccoi 60 r. MaccoBast 1ot Meau B cMecHu cocTaBiisieT 53,3%.

29. CMmechb MEOHBIX M MarHUEBBIX OMWIOK 00paldoTamu H30BITKOM COJSTHOU
KHCIOTBl. B pe3ynpraTe peakuuu BblAeNWiIcS Boxopod oobémoM 500 mu (H.Y.).
Onpenenute MacCcoBYIO J10JII0 Menu B cmecH (1,5 ).

30. CrutaB HaTpusi W Kanusl Maccoil 6,2 r oOpabotanu Bomoil. Ilpu sTom
BBIICNIUJICS. BOAOPOJ o0beMoM 2,24 1 (H.y.). OnpeneanuTe MacCoBYIO JOJIIO KaXI0T0O
MeTajljia B CMECH.

31. Kakoii o0beM Bojopona (H.y.) MOXHO MOJYYUTh MPU B3aUMOJICHCTBHUU
KEJIE3HOT0 TMOPOIIKa Maccol 2,8 T ¢ pacTBOPOM COJITHOM KHUCIOThI Maccou 20 T,
maccoBas 1o HCI B koropom 25%?

32. Ha cnmaB menu u HuKeds (Menbxuop) Maccod 1,5 r mopaeicTBOBaiH
U30BITKOM pPAacTBOpa COJITHOW KHUCIOTHL. [Ipu sTom coOpanu raz oosemom 114 mn
(HOpMaJIbHBIC YCTIOBUSA).

Brruncnure:

a) MacCOBYIO JIOJIFO METAJJIOB B CMECH;

0) oonsem pactBopa HCI ¢ MmaccoBoit noseit comstHol kuciotsl (p = 1,163 r/mi)
32%, N3pacxoJ0BaHHOTO HAa PACTBOPEHUE CILIaBa.

33. B Boge oowemom 431 mut pactBopunu MgSO, - 7H,0 maccoit 369 r. Onpenenure
MacCCOBYIO JIOJIO CyJib(haTa MarHusi B pacTBOPE.

3ausTue Ne25-26

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

XapakTepuCcTHUKa Bun cucremsl

A. TIOCTOSIHHEII COCTaB 1) yncToe BeIecTBO

b. HenocTosiHHbIE (pU3MYEeCKre CBOMCTBA  2) CMECh

B. cocTouT M3 HECKOJIBKUX BEIIECTB

I'. pazzeneHue NpoBOJST C MOMOIIBIO (PU3NYECKUX METOJIOB

J1. pazneneHue NpoBOAAT C TOMOIIBI0 XUMUUECKUX PEAKIIUMA

2. Paznenure npeajioKeHHbIE CUCTEMBI Ha JBE IPYIIbl — YUCTHIE BEIIECTBA U
CMEeCH: MOpCKasi BOJIa, pacTBOP XJIOpUJA HATPUs ISl HMHBEKIMM, TUCTUIUIUPOBAHHAS
BO/JIa, YYTYH, YIJIEKUCIbINA a3, BO3AYyX, CTEKJIO, CBUHEL, BOAOPO/, CTalb.

3. YcraHoBuTEe, Kakhe€ U3 MPEMJIOKEHHBIX CUCTEM — UCTUHHBIE PAacCTBOPHI, a
KaKHe — JUCIIEPCHBIE CUCTEMBI?

Ha3zBanue cucremsl Bun cucremsl

A. pacTBOp Macna B BOJE 1) ucTrHHBIA pacTBOp

b. Mmonoko 2) nucriepcHasi cucteMma



B. caxapHslii cupon

I'. pacTBOp XJIOpUAA HATPHUS JII UHBEKIIAN

/1. MOHETHBIH CIIJIAB HUKEJISI C MEJIbIO

4. Kakue criocoObl pa3/iesIeHHs BEIIECTB MOIXO0ST JJIsl TOMOT€HHBIX CMecei, a
KaKHe — JIJI1 T€TEPOTCHHBIX CMECEt?

Crnoco0 pazneneHus [Toaxonut nmst pazneneHus
A. oTcTauBaHue 1) roMmoreHHOM cMecu
b. punsTpoBanue 2) reTeporeHHO cMecH

B. quctuimnsamnums

I'. neicTBE MarHUTOM

/1. BBITapyBaHUE U3 pacTBOpa

5. YcTaHOBUTE COOTBETCTBUE MEXKY CIIOCOOOM pa3iesieHUs BEUIECTB B CMECH U
CBOMCTBOM 3THX BEIIECTB, HAa PA3JIMUUSIX B KOTOPOM OCHOBAH 3TOT CIIOCO0.

Crniocob pasnenenus CBOMCTBO pa3aeisieMbIX BEIECTB
A. xpomatorpadus 1) pa3Hast pacCTBOPUMOCTb BEILLIECTB
b. dunerpoBanue 2) pa3Hasi INIOTHOCTH BEIIECTB

B. nmeperonka 3) pa3nu4Has TemMreparypa KuneHus
. nelicTBue MarHuTOM 4) pa3nuyHble MAaTHUTHBIE CBOMCTBA
J1. oTcTauBanue 5) pa3nuyHasi CTENeHb NOIIOMIAEMOCTH
pa3zensieMbIX BEIIECTB OIPENEICHHBIM

BEILECTBOM

6. [IpeasioxuTe NOAXOAAUIMI CIOCO0 pa3/ieNieHNs CMECE:

Cwmech Cnoco0 pazneneHus

A. cMech CIUpTa U BOABI 1) oTcranBanue (qeKaHTaIs)

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

I'. cMech HepTH U BOJIBI 4) neperonka

J1. cMech Kpaxmana ¥ BOAbI 5) dbunsTpoBaHUE

E. pactBOp caxapa B Boje 6) KUTISTYCHUE

K. cmech GeH3MHA 1 KEpOCUHA 7) bunsTpoBaHUE U BHIMTAPHUBAHKE

3. cMech IOBAPEHHOM COJIM ¥ PEYHOTO NECKA

K. cMech MeIHOM U IPEBECHOU CTPYKKH

JI. sSMynBbCHUS PACTUTEIBHOIO Maciia B BOJE

7. CooTHecuTe Ha3BaHUE TEXHUKW WJIM TEXHOJOTMU U CHOCOO pa3iesieHHs
cMecel, KOTOPBIH JIEKUT B OCHOBE UX PAOOTHI.

TexHUKa UM TEXHOJIOTUS Cnocob6 paznesneHus cmecei,

A. mosiyueHue kepocuHa u3 Heptu 1) ¢puiabTpoBaHue

b. m1o6bIua cou U3 COJIEHBIX 03€p  2) AEUCTBHE MAarHUTOM

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

I'. momyuenue N, u O, u3 Bo3nyxa  4) meperonka

J1. mputecoc 5) BeIIapyBaHUE

8. Bepnbl u cykaeHus o 6€30macHOM 00paIieHuu ¢ XUMHYECKIMU
BEILLIECTBAMHU?

1) Pa30utblii pTyTHBI TEPMOMETP M BBITEKUIYIO U3 HETO PTYTh CIEAYET
BBIOPOCUTH B MyCOPHOE BEAPO.



2) Kpackamu, cojaepkalllUMU COCIMHEHUS CBUHIA, HE PEKOMEHAYETCS
MOKPBIBATh IETCKUE UTPYIIKHU U TMOCYY.

3) BocruiameHuBIIMiiCS O€H3WH TYIIAT BOJIOM.

4) Ilpu pabote ¢ pacTBOpaMu €IKMX BEIIECTB HEOOXOAMMO HaIeBaTh 3aIlIUTHHIC
NepYaTKu U OYKHU.

5) Ilpu ompeneneHuu 3amaxa BELIECTBA MPOOUPKY HAJIO MOJHECTH K HOCY H
BJIOXHYTb.

6) A»spo30au OT OBITOBBIX HACEKOMBIX HE CIEAYeT pacHbUIsTh BOJIM3U
OTKPBITOT'O OTHSI.

7) Metan oOpa3yeT B3phIBYaTBIE CMECH C BO3TYXOM.

8) PacTBOpSITH CEpHYIO KUCIIOTY CIEAYET, 100aBsis K HEH BOJY.

9) Ilpyn nomagaHuy Ha KOXY PYK pacTBOpa CEPHOW KHCIOThI HEOOXOAMMO
HEUTPaIM30BaTh €€ N3BECTKOBOW BOJOM.

10) Ilpu monmasgaHuu Ha KOXY PYK pacTBOpa CEpHOH KHUCIOThI HEOOXOAUMO
IIPOMBITBH KOXKY PaCTBOPOM MBLIA.

11) MoHbl TSKEMBIX METAIOB, COJEpKAIMECs] B OBOILAX, BBIPAIEHHBIX Y
JOPOTH, HUKAK HE BIMUAIOT HA 310POBbE YETIOBEKA.

12) Hcnonb3oBaHnue O€H3MHA, COJAEPXKALLETO COEAMHEHHUS  CBUHIA,
OTPULIATEIBHO CKA3bIBACTCS HA COCTOSIHMM OKPY>KArOLIEH Cpelbl U 3J0POBBE JIFOACH.

13) CpenctBa [uiss YMCTKM KYXOHHBIX IUIUT CIEAYeT XPAaHUTh OTAEIBHO OT
MPOJIYKTOB MUTAHUS.

14) Je3uHdunmpyromnme MOKIIUE CPEACTBa, HAMp. «JoMecTocy, abCoIOTHO
0e30macHsbI 1S 4eJIOBEKa.

15) B mkonpHON mnabopaTopuu 3ampeniaeTcs HarpeBaTh MPOOUPKU C
pPacTBOpPAMH KUCJIOT.

16) IlonyueHue u coOupaHHe BCEX TIa3000pa3HBIX BEUIECTB MNPOBOAST B
BBITSIKHOM IIKaQdy.

17) Xiop B 1a0OpaTOPUH MOJYYarOT B BRITSDKHOM HIKady.

18) B nabopaTopuu Hanuuue KUCJIOTHI B pACTBOPE OIMPEACIIAIOT Ha BKYC.

19) Ilpu pabote ¢ mpemaparamMyd OBITOBOM XHUMHH, COJACPKAIIUMH IIEIOYb,
HE0O0XO0IMMO MCIOJIb30BaTh PE3MHOBHIC MEPUYATKH.

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

21) JlerkoBoCIIaMEHSIOIIKMECS KUAKOCTH, HApUMEp alleTOH, pa3pelaeTcs
XPaHUTh TOJIBKO B XOJOIUIIBHUKE.

22) I'oToBUTH pacTBOPbHI KUCIOT (YKCYCHOM, JIUMOHHOW W ZIp.) B JOMAalIHUX
YCIIOBUSX B aJJFOMUHHEBOM MOCY/I€ HE PEKOMEHTYETCS .

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

9. Kakoii npu3HaK peakiuy Mo3BOJIAET ONPEACIUTh B pacTBOPE:

1) xmopua uoHsl; 2) cynb(aT HOHBI; 3) KapOOHAT UOHBL, 4) MOHBI AMMOHHSI.

10. Kakoii npu3HaK peakuuu NO3BOJISIET ONPEAEIIUTD BbIJECICHHE:

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

11. YcraHoBHTE COOTBETCTBHE MEXIY JBYMs BEIIECTBAMH U PEAKTUBOM, C

MOMOILBIO KOTOPOT0 MOKHO Pa3JIMYUTh 3TH BELIECTBA.



1) BemectBa Pearentst

A) HCl(p-p) u NaCl 1) Mg
b) CaCOs u CaSO4 2) AgNO3
B) CuBr2 u Cu(NO3)2 3) HNOs
4) dbenondraneun
2) BemectBa PearenTtnl
A) CaC03 141 Cag(PO4)2 1) Hzo
B) NH4;NO3; u AgNO; 2) HCI
B) Pb(NOs)2 u AgNO3 3) FeS
4) Cu
3) BemecTBa Pearentsl
A) HBr(p-p) u HNO3z(p-p) 1) HCI
B) AI(OH)3 u Mg(OH): 2) KOH
B) Na;COsz(p-p) u NaxSOa4(p-p) 3) AgNO3
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,
3ansitue Ne28

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

HO , CaQ
PH3—)P205—>Y—>Z
A. H,O b. O B. H3POs
I. H3PO4 I[ Cang E. Cag(PO4)2
2)
caco; 5 x By &7
A. Ca b. CaO B. Ca(OH);
I'. CaCO3 ,21 C&(HCOg)z E. CaH,
3) Zn_ NaQHony.)
BaCIz —-HCl-Y—>Z
A. H; b. H,O B. H,SO,
I'. ZnCl; J1. Zn(OH); E. Naz[Zn(OH)4]
4) HCI = KOH 02+ H0
Fe->X - Y —» Z
A. FGC'Z b. FeCI3 B. Fe,0s3
I. Fe(OH)3 . FE(OH)Q E. K3[F€(OH)6]
5)

Cu t
AgN03—>X —> Y—> Z

A.CuO B. Cu(NOs;); B. Ag.O
I'. Ag . Cu(OH), E. Cu

6) Mg HCl Z



SiO; > X —»Y — MgS

A.Mg(OH), b. MgO B. MgCl;

I. HzSO4 I[ S E. NaZS

7) X Y t
CuS —» CuO — Cu(NO3), — Z

A. H,O b. O, B. NaNO;

I'. HNO; . Cu E. CuO

8) Zn  HCl NaOHgom,
CU(NOg)z >X-Y -

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

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

2. Jlansl Bemecta: pactBopsl Cu(NO3)2, H2SO4, ZnCly, KNO3, MgSO4, KOH.
Hcnonb3ys Bomy 1 HEOOXOUMBIE BEIIECTBA TOJIBKO U3 3TOTO CIIUCKA, ITOJYYUTE B JIBE
cTaguu oKcuja MarHug. OnuIuTe NpU3HAKU MPOBOAUMBIX peakuuil. [ peakuuu
MOHHOTO0 OOMEHA HAITUIINTE COKPAEHHOE HOHHOE YPABHEHHE PEAKIIHH.

3. Jlansl cienyromue BemiectBa: HoSO4, H2O2, Mg3(POs)2, Cu(OH),, MgCQOs,
KOH. Vcnons3ys Bogy 1 HEOOXOAMMbIE BEILIECTBA TOJIBKO U3 3TOTO CIIUCKA, MTOTYYUTE
B JIB€ CTaAUU TUAPOKCU] MarHus. ONUIINTE TPU3HAKA NPOBOJAUMBIX peakiuid. s
pEeakIMy HOHHOTO OOMEHA HAMUILIUTE COKPAIIEHHOE HOHHOE YPaBHEHUE.

4. Nans! BemectBa: Mg, HCI (pa36.), Fe, Al, KOH, CuSO4. Vcnonb3ys Boxy u
HE00XO0AMMbIE BEIIECTBA TOJBKO U3 3TOT0 CIHCKA, MOJYYUTE B IBE CTAIUU THIPOKCU
Marnus(Il). Onummre Npu3HAKKM NPOBOAMMBIX peakuui. s peakuum HMOHHOIO
0oOMEHa HANUILIUTE COKPAIIEHHOE HOHHOE YPABHEHUE PEAKIUU.

5. Hanbl BemectBa: Zn, HCl(pa36.), NaCl, K3PO4, NaOH, CuO. HUcnons3ys
BOAY M HEOOXOJMMBIC BEIIECTBA TOJIBKO W3 ATOTO CIUCKA, MOJYyYUTE B JBE CTAIUU
Menb. Onuiuure NpU3HAKU TPOBOJUMBIX peakuuid. Jlns peakuuu 3aMereHus
HAIUIINATE COKPAIIEHHOE HOHHOE YPaBHEHHUE.

6. Hamer BemectBa: Fe, HCl(pa36.), Cu, K3PO4 (CuOH),COs; NaOH.
Hcnions3ys BoAy M HEOOXOUMBIE BEIIECTBA TOJIBKO U3 3TOTO CITUCKA, TTOJYYUTE B JIBE
ctaguu ruapokcua Menu(Il). Onuinre npu3HaKu MPOBOAUMBIX peakiuil. s nepBoit
pEeaKIUy HAMUIINUTE COKPAIIEHHOE HOHHOE YPaBHEHHUE.

7. Hns npoBeneHUsT SKCIEPUMEHTa MPEAJIOKEHBbl CIEAYIOIINE PEaKTUBBI:
ATIOMUHUMN, KapOOHAT HATPHUS U PACTBOPHI COJITHOW KUCIIOTHI, XJIOPUJA ATFOMUHUS U
ruipokcusia Hatpus. TpeOyercs MOMYYUTh THAPOKCU] AIIOMUHHUS B peE3ysbTare
IPOBENICHUSI JBYX MOCIEI0BATENbHBIX peakiuil. Beioepure HeoOXxoaumble At 3TOrO
PEaKTHUBBI U3 YKCIIA TEX, KOTOPBIE BaM MpeiiokeHbl. COCTaBbTE CXEMY MPEBPAICHUH,
B pe3yJIbTaTe KOTOPHIX MOXKHO MOJYYUTh YKa3aHHOE BEILIECTBO. 3alUILINTE YPABHEHUS
IBYX peakuuii. J[Jis1 nepBor peakunu COCTaBbTE COKPAIIEHHOE HOHHOE YPABHEHUE.

8. Jlamwt BemectBa: Fe O3, Fe, pactBoper CaCly, ZnSO4, H»SO4, NaOH.
Hcnonb3ys Boay 1 HEOOXOJUMbIE BEIIECTBA TOJIBKO M3 3TOTO CIHCKA, OJTYYUTE B JIBE
cragun ruapokcua xenesa(ll). Onummre npusHakM OPOBOAUMBIX peakiuil. i
peaKkiuu HOHHOTO OOMEHA HAIMMIINTE COKPAIIEHHOE HOHHOE YpaBHEHHE.

9. Jlansr BemectBa: ZnO, Zn, pactBopel MgSO,4, H2SO4, AgNO3, Ba(NOs3),.
Hcnonb3ys Boay 1 HE0OXOJUMbIE BEIIECTBA TOJIBKO U3 3TOTO CIIHMCKA, OJyUYUTE B JIBE



cTaauy HUTpAT NuHKA. ONUIIUTE MPU3HAKKA MPOBOJMMBIX peakiuid. s peakiuu
MOHHOTO OOMEHA HAMUIITUTE COKPAIIEHHOE HOHHOE YPAaBHEHUE PEaKIIHH.

10. ¥V aroma amtOMHUHHS YHUCIIO 3JIEKTPOHOB Ha BHEIIHEM JHEPreTHUYSCKOM
YPOBHE | 3aps SApa paBHBI COOTBETCTBEHHO

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

11. Dnement oOpa3zyer Bbiciud okcua coctaBa RyOs. ®dopmyna ero
BOJIOPOIHOTO COCTUHEHUS

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

12. BemecTtBo, mpu AWCCONUANMHA KOTOPOTO OOpa3yrOTCs CYIb(UT- HOHBI,
nMeet popmyiy

1) NayS 2) S 3) K2SO3 4) CuSO,
13. C pa36aBineHHOI cepHOIl KUCIOTON pearupyer Kaxkblil U3 ABYX METaJUIOB:
1) Zn u Cu 2) Hgu Ca 3)Znu Fe 4) Ag u Hg

14. BepHbl nu cienyrolMe CYXACHUS O Ha3Hau€HUU OOOpYAOBAaHHS B
XUMUYECKOH J1abopaTopuu 1 00 OXpaHe OKPYKaIOIIeH cpesibl?

A. QunpTpoBanbHas Oymara UCHOJB3YETCs B MPOLECCE TUCTHILISIIH.

b. OTxoapl OT HCMONB30BaHUS CHUHTETUYECKHUX MOIOLIUX CPEACTB MOXKHO
BBUIMBAThH B IPUPOIHBIE BOJOEMBI.

1) BepHO TOJIBKO A 2) BepHO TOJBKO b

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

15. B psaay xumudeckux 35eMeHToB Ge — Si — C

1) yBenuuuBaeTcs pagnyc aroma

2) yCUIIMBAIOTCS HEMETAJUIMYECKUE CBOMCTBA

3) ociiabeBaeT OCHOBHBIN XapaKkTep UX BBICIIMX OKCHUIOB

4) Bo3pacTaeT 3HaUEHHUE BBICIICH BaIECHTHOCTH

5) yBeTUUHMBAETCS YUCIIO SJIEKTPOHOB BO BHEIIHEM IJIEKTPOHHOM CIIOE

16. YcraHOBHUTE COOTBETCTBHE MEXAY JBYMSl BEIIECTBAMU U PEAKTUBOM, C
HOMOIIIbIO KOTOPOT'O MOKHO Pa3JIM4UTh ITH BEILIECTBA.

BemiectBa Peaktusn
A) KOH (p-p) u HCI (p-p) 1) nakmyc (p-p)
b) BaCO3; u BaSO4 2) HCI
B) K>oCrO4 m (NH4)2CI’O4 3) NaN03
4) NaOH

17. YcraHoBUTE COOTBETCTBUE MEXAY (HOPMYJION BEIIECTBA U peareHTaMu,
KaXKJbIM U3 KOTOPBIX OHO MOET B3aUMOJICHCTBOBATb.

dopmyJia BELIECTBA PearenTst

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

B) Al 3) KOH, H2S04(pas6)

4) Ba(NO3)2, Hg
18. B kxakux COEIWHEHUSX CTETCHH OKHCIICHHsSI aTOMOB Xkene3a u Qocdopa
PaBHBI COOTBETCTBEHHO 16 1 +57
1) NazFEO4 )41 H4P207 2) NagFe(OH)e " P205
3) FG(OH)g u HPO; 4) FeS; u H3PO4
19. MosnekyasipHOMY YPaBHEHUIO PEAKLUU



CuO + 2HNO3 = CU(N03)2 + H,0

COOTBETCTBYET COKpaIIEHHOE HOHHOE YpaBHEHUE

1) CuO + 2HNO3 = 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 + CuSO; — 4) Cl; + NaBr —

21. B ypaBHeHMHM peaklMM IOJHOTO CrOpPaHHsI CEPOBOJIOPOJa B KHUCIOPOAEC
K03 dunreHT nepea GopMysioi OKUCIUTENS PAaBEH

11 2) 2 3)3 4) 4

22. Ucnionb3yst METOJ JIEKTPOHHOTO OallaHca, COCTABbTE YPABHEHHE PEAKIIMU

NaCrO; + Bry + NaOH — Na,CrO,4 + KBr + HO.
Onpenenure OKUCIUTEND U BOCCTAHOBUTENb.
23. Vcnonb3yst METO/ AIEKTPOHHOIO OajlaHCca, COCTaBbTE YPaBHEHHUE PEaKuu
CuSO4 + Nal — Cul + NaySO4 + 1,.

Onpenenure OKUCIUTEND U BOCCTAHOBUTEND.

24. Ilpu HarpeBaHUM TEXHUYECKOTO HAIIAThIPA, COAEpKalero 5% Mnpumecei, ¢
rupokcuioM Hatpust Bbiaenuwiock 300 mi ammuaka (H.y.). Omnpexnenute Mmaccy
TEXHUYECKOTr0 MpernapaTa, B3ATYIO JIsl peaKkIuu.

25. Kako#t 00b€M raza (mpu H.y.) BBIAEIUTCSA NMPU B3aUMOJICUCTBUU M30BITKA
menu co 100 mit 9,54 % pactBopa azoTHOM KUCHIOTHI (p = 1,057 v/mu)?

26. Hcnonp3ys TONBKO PEAKTHBBI M3 NPUBEAEHHOIO IIEPEYHS, 3alUIINTE
MOJIEKYJIIPHbIE YPAaBHEHHsS JIBYX PEAKIUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBa HUTpaTa cepedpa, U yKaXUTe NPU3HAKH UX TPOTEKAHUS.

Jlan pacTBOp HUTpaTa cepedpa, a TaKKe HabOp CIIEeIYIOIINX PEaKTUBOB: BOJIHBIC
PAcCTBOPBI COJISTHOM KHUCJIOTHI, OpOMUa Kayus, HUTpaTa MarHus, alerara CBUHIA U
YKCYCHOM KHUCJIOTHI.

27. Hcnone3ys TOJBKO PEAKTUBBI W3 IPUBEIEHHOIO NEPEYHS, 3alULIUTE
MOJIEKYJISIDHBIE YPaBHEHHUSI JABYX PEaKIUW, KOTOPBIE XAPAKTEPUZYIOT XHUMHUYECKHUE
CBOMCTBA METAJUTMYECKOTO [IMHKA, U YKAKUTE MPU3HAKUA UX MPOTEKAHMUS.

Jlan MeTamMyeckuil IMHK, a TakKe HAOOp CIEAYIOUIMX PEaKTHBOB: BOJHBIC
pacTBOpbl aMMHaKa, TMAPOKCHAA HATpusl, Cylb(ara MarHusi, COJSTHOW KUCIOTHI W
HUTpAaTa Kajusl.

28. Hcnonb3ys TOJNBKO PEAKTUBBI M3 MPUBEIEHHOTO TMEPEyHs, 3aMUIINTe
MOJIEKYJISIDHBIE YpPaBHEHHUS JIBYX PpEaKIMi, KOTOpbIE XapaKTEPU3YIOT XUMHUYECKUE
CBOMCTBa METAJUIMYECKOW MEJIU, U YKAXKUTE NMPU3HAKU UX MPOTEKAHUS.

Jlana MetaiiMyeckasi Me/ib, @ TakKe HaOOp CIEAYIOIIMX PEaKTUBOB: BOJHbIE
pacTBOPHI XJIOpUJIA HATPUS, HUTpaTa cepedpa, a30THOM KUCIIOTHI, Cylb(daTa Maruus u
docdara HaTpWHSL.

29. Hcnonbe3ys TOJNBKO pPEAKTUBBI W3 IPUBEIEHHOIO MEPEYHS, 3alULIUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUMH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA I'MIPOKCH/IA ATFOMUHUSA, U YKAKUTE NPU3HAKUA WX TPOTEKAHHUS.



Jlan mopomKkooOpa3HbIi THAPOKCH ATIOMUHHUS, a TaKXe HAOOp CIEAYIOIHX
PEaKTUBOB: BOJHbBIE PACTBOPHI XJIOpUA HATPUS, HUTpaTa Oapus, TUAPOKCHIA HATPHUS,
cylb(ara Kanus ¥ CEpHON KUCIIOTHI.

30. Mcnonw3ysi TOJNBKO PEAKTUBBI W3 MPUBEAEHHOTO MEPEYHs, 3alUIIUTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JBYX pEaKIMil, KOTOPBhIE XapaKTEePU3YIOT XUMUUYECKHE
CBOMCTBA TMAPOKCU/IA IIUHKA, U YKAKUTE MPU3HAKUA UX TPOTEKAHMUS.

Jlan mopomKOOOpa3HbId THUAPOKCHUJl IIMHKA, a Takke Ha00p CIeAYIOIIUX
PEaKTUBOB: BOJHBIE PACTBOPHI THAPOKCH]IA HATPUS, HUTPATa Kajusl, CyJb(ara HaTpus,
COJIIHOM KHMCJIOTBI U aleTaTa HaTpHs.

31. Hcnonp3ysi TONBKO pPEAKTHBBI M3 MPHUBEAEHHOTO TMEPEUHs, 3alHIINTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
CBOMCTBA I'MIPOKCH/IA KaJbLUs, U YKAKUTE MPU3HAKUA UX MPOTEKAHHUS.

JlaH pacTBOp TMIpOKCHIA Kajblusl, a TaKXke HAOOp CIEIYIOUIUX PEaKTHBOB:
razoo0pasubiii  okcun yriepoga(lV), BoaHble pacTBOpBI TUAPOKCUAA HATPHS,
(docopHOI KUCTOTHI, HUTpaTa Oapus U METAJUINYECKUHN ITUHK.

32. Mcnonp3yss TOJIBKO PEAKTUBBI W3 MPUBEIEHHOTO INEPEYHS, 3alULIUTE
MOJIEKYJISIDHBIE YPaBHEHHUs [BYX PEaKIUil, KOTOPbIE XapaKTEPU3YIOT XUMUYECKUE
cBoiictBa cynbdara meau(Il), u ykaxxure npuzHaku UX TPOTEKAHUSI.

Han pactBop cyibdara menu(ll), a Taxxke HaboOp cClHEAyIOMMX PEAKTHBOB:
BOJHBIC PACTBOPHI THAPOKCHUJIIA Kajius, XJOpUJa Kaius, HATpaTa Oapus, Opommuia
KaJIug U alerara Kajus.

33. Hcrnonb3ysi TONBKO pPEAKTHBBI W3 TMPHUBEAEHHOTO TEPEYHS, 3aIlUIINTE
MOJIEKYJIIPHbIE YPAaBHEHHsS JIBYX PEAKIUH, KOTOPBIE XapaKTEPU3YIOT XUMUYECKHE
CBOMCTBa KapOOHAaTa KaJlbIHs, U YKAKUTE IPU3HAKU UX MPOTEKAHUS.

Jlan mopomkooOpa3Hblii KapOOHAT KalblMs, a Takke Ha0Op CIEAYIOIIUX
PEaKTUBOB: BOJHBIE PACTBOPHI COJISIHOW KHUCIOTBI, HHUTpaTa KalMs, THIPOKCUIA
HATpHsl, XJIOpUJIa HATPUSI U HACHIIIICHHBIM BOJHBIN pacTBOp okcuaa yriepoaa(lV) B
BOJIE.

34. Mcnonp3yss TOJABKO PEAKTUBBI W3 MPUBEIEHHOTO MEPEYHS, 3alULIUTE
MOJIEKYJISIDHBIE YpAaBHEHHUSI JABYX PEaKIUW, KOTOPBbIE XAPAKTEPUZYIOT XHUMHUYECKHUE
CBOMCTBAa HUTpaTa aMMOHHSI, U YKQXKUTE IPU3HAKU UX MTPOTEKAHMUSI.

Jan nmopomkooOpa3Hblii HUTpaTa aMMOHHSI U HabOp CIEAYIONINX PEaKTHUBOB:
BOJHBIC PACTBOPHI THUAPOKCHIA Kalus, Cyidb(ara Kamus, HATpaTa Kajius, alerara
KaJiusl, a TAaKKEe COUPTOBAs TOpeIIKa.

35. Hcnonws3ys TOJNBKO pPEAKTUBBI W3 NPUBEAEHHOIO IMEPEYHS, 3aAMUIINTE
MOJIEKYJISIDHBIE YpPaBHEHHUS [BYX pEaKIMil, KOTOPbIE XapaKTEepPU3YIOT XUMHUYECKHE
cBoiicTBa (hochara HATPUS, U YKAKUTE MIPU3HAKU UX MPOTEKAHUS.

Jan pactBop ¢ocdara HaTpus, a TaKKe HAOOP CIECAYIOMMNX PEAKTUBOB: BOJIHbIE
pacTBOPHI THAPOKCHU]IA KaJMsl, HUTpaTa cepedpa, Xjaopuaa dapusi, HOPOIIKOOOPA3HBIi
TUAPOKCHJT Kallvsl U METAJUNIMYECKHUI LIMHK.

36. Mcnonp3yss TOJABKO PEAKTUBBI W3 MPUBEAEHHOIO MEPEYHS, 3aNULIUTE
MOJIEKYJIIPHBIE YPAaBHEHHs JIBYX PEAKLUMH, KOTOPBIE XapaKTEPU3YIOT XUMHUYECKHE
cBoiicTBa OpoMuza Oapusi, U yKaXKUTe MPU3HAKU UX MPOTEKAHUS.



Jlan pacTBop Opomuaa Oapus, a Takke HAOOP CIEMYIONTUX PEAKTUBOB: BOIHBIE
pPacTBOPHI XJIOpUJA Kallusl, HUTpAaTa Mar"us, HUTpaTa cepedpa, cyinbdaTa HATpUs U
COJISHOM KHUCIIOTHI.

37. Hcnons3ysi TOJABKO PEAKTUBBI W3 MPUBEAEHHOTO MEpPEyHs, 3alUIIUTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JIBYX pEaKIMil, KOTOPhIE XapaKTEePU3YIOT XUMHUYECKHE
CBOMCTBA XJIOPH/Ia KAJIbLIMS, U YKAKUTE TPU3HAKU UX TPOTEKAHUSI.

JlaH pacTBOp XJ0pHUAa KaJbllKs, a TAKKe HA0OP CIEAYIOIUX PEaKTUBOB: BOJIHBIE
pacTBOpPHI KapOOHATA Kallvs, HUTpAaTa MarHus, HUTpara cepedpa, ruipokcuaa 6apus u
METAJUIMYECKUN INHK.

38. Hcnone3yss TOJABKO PEAKTUBBI W3 MPUBEIEHHOTO MEPEUHS, 3alULIUTE
MOJICKYJIIPHBIC YPaBHECHHsI JIBYX PEAKIMH, KOTOPHIE XapaKTEPU3YIOT XUMHUUYECKHE
CBOICTBa Cylb(aTa aMMOHHS, U YKOKUTE TPU3HAKN X TTPOTCKAHUS.

JaHn pactBOp cynbdara aMMOHHS, a TakKe HAOOp CIEAYIOIIUX PEAKTHUBOB:
BOJHBIC PACTBOPHI KapOoHaTa Kaius, xjopuaa 6apus, Gocdara HaTpusi, ruapOKCcHIA
KaJIusl U COJITHOM KUCITOTHI.

39. Hcnonw3ysi TOJIBKO PEAKTUBBI U3 MPUBEAEHHOTO TMEPEYHs, 3aMUIINTE
MOJIEKYJISIPHBIE YpPaBHEHHUS JIBYX PpEaKIMi, KOTOpBhIE XapaKTepU3YIOT XHMHUUYECKHE
cBoiictBa HuTpata menu(ll), u ykaxure npusHaKu UX MPOTEKAHMUS.

Han pactBop Hutpara meau(ll) m HabGop cleayrONMX pPEaKTUBOB: BOJHbBIC
pacTBOpHI cylbdaTa Kanus, xjaopuaa Oapus, alerata MarHus, THAPOKCHUIA Kallus, a
TaK)Ke CIIUPTOBAs TOPEIKa.

40. Hcnomb3ys TOJIBKO PEaKTHUBBI W3 TPUBEACHHOTO TIEPEUHS, 3aIlUIIUTE
MOJICKYJIIPHBIC YpPaBHEHHsI JIBYX PEAKIUH, KOTOPHIE XapaKTEPU3YIOT XUMHUUYECKHE
CBOICTBa OpOMH/Ia MarHus, ¥ YKOKUTE MMPU3HAKU X MMPOTCKAHUS.

Jlan pacTBop OpommIa MarHus, a TaKke Habop CIEeTYIOIINX PEaKTUBOB: BOJHBIC
pacTBOPHI HUTpATa HATPUs, HUTpaTa cepedpa, THAPOKCHIA KaIHs, XJIOPHIa HATPUS U
OpomMua HATpHUS.

41. Hcnonb3ys TOJIBKO PEAKTUBBl M3 MPUBEAEHHOTO TIEPEUHS, 3alUIIUTE
MOJICKYJISIDHBIE YPaBHEHHUS JBYX PEaKIMil, KOTOPhIE XapaKTEePU3YIOT XUMHUYECKHE
cBoiicTBa (hochara aMMOHUS, U YKAKUTE MPU3HAKU UX TIPOTEKAHMS.

Jlan pactBOp ¢ocdara aMMOHHUA, a TaKKEe HAOOp CIEAYIONIMX PEaAKTHBOB:
BOJHBIC PACTBOPHI XJIOPUJIA HATPHS, XJIOPUIAa MArHUS, TUAPOKCHUIA HATPUs, Cyabdara
KaJIisl 1 OpoMHJ1a KaJusl.

42. Vicnomb3ys TOJBKO PEAKTHUBBI W3 TPUBEACHHOTO TIEPEUHS, 3aIUIIUTE
MOJICKYJIIPHBIC YPaBHEHHUS JIBYX PEaKIHi, KOTOPBhIC XapaKTEPU3YIOT XUMHUYCCKHC
CBOICTBa Cylb(uaa HATPHUS, U YKOKUTE MPU3HAKA WX TPOTEKAHMSI.

Jlan pacTtBOp cynbdum HATpHs, a TAKKE HAOOP CIEAYIONUX PEAKTUBOB: BOTHBIC
pactBopsl xsiopuaa ceuHa(Il), HuTpaTa aMMoHUsI, COJITHOM KUCIIOTHI, CyJib(aTa Kaaus
u ¢ocdata Kamusl.

43. Hcnonb3ys TOJIBKO PEaKTUBBI M3 TPUBEACHHOTO TIEPEUHS, 3aIUIINTE
MOJICKYJIIPHBIE YPaBHEHHsI JIBYX PEAKIUH, KOTOPHIE XapaKTEPU3YIOT XUMUUYECKHE
cBoiicTBa cynbdara xxenesa(Ill), u ykaxxute mpusHaKu WX MPOTEKAHMUS.

Jlan pactBop cynbdara xeneza(lll) m Habop crneayrommx peakTUBOB: BOJIHBIE
PacTBOPHI THAPOKCUA HATPHsI, HUTpATa HATpHsi, OPOMHIa MarHUs, XJIOPHIa ITUHKA,
XJIOPUIA KaJTbITHS.



44. Hcnonb3yss TOIBKO PEAKTUBBI M3 MNPUBEIEHHOTO IMEPEUHS, 3aMUIINTE
MOJIEKYJISIDHBIE YpPaBHEHHUS JIBYX PpEaKIMi, KOTOpbIE XapaKTEepU3YIOT XHMHUUYECKHE
cBoiicTBa cynbdata xxene3a(ll), u ykaxure npu3HaKu UX TPOTEKAHUS.

Han pactBop cynbdara xene3a(ll) u Habop crneayrommx peakTUBOB: BOJHbIE
pPacTBOPHI THAPOKCUJIA HATPUSI, HUTpaTa HATpUs, OpOMHIa MarHus, XJopuaa IUHKA U
Opomu Gapusi.

45. Hcnonb3ys TOJIBKO PEaKTUBBl M3 MPUBEAEHHOTO TEPEUHs, 3alUIIUTE
MOJIEKYJISIDHBIE YpaBHEHHUSI JBYX PEaKIUW, KOTOPBIE XAPAKTEPUZYIOT XUMHUYECKHUE
CBOICTBA CyNb(aTa Marausi, 1 YKa)KUTe MPU3HAKH X TPOTCKAHUSI.

Jlan pacTBOp cynbdaTa MarHus, a Takke HabOp CICMYIONUX PEAKTUBOB: IHHK,
COJIsTHAsI KMCJIOTA, PAaCTBOPHI THAPOKCHIA HATPHUs, XJIOpHaa Oapus U HUTpaTa Kajusl.
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