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1. Llenn n 3apaum acumnaunHbl

Llenpto OCBOEHUS AUCHUUIUIMHBI «XUMHUSA» SIBISIETCS NMPUOOpPETeHHE 3HAHUN M HABHIKOB B
obOnactu oO0IIed M HEOPraHMYEeCKOW XUMHUH, MO3BOJSIONIME B JaJbHEWUIIEM NPUMEHATh UX MpU
OCBOCHUHU JIPYTMIX JUCHUIUIMH O0pa30BaTEIbHOrO IMKJIA M MOCIeAyIomEel mpodeccnoHamIbHOMI
JIeSATETbHOCTH.

3anaun JUCHUILTUHBL:
- (hopmupoBaHue y CTYJCHTOB MIPEICTABICHHUI O XUMUYECKUX BELIECTBAX U UX CBOMCTBAaX
- HpI/IO6peTCHI/Ie 3HAHUUA O CTPOCHUU U CBOMCTBAX XMMHYECKHX BCIICCTBAX, OKCILTYaTallMOHHBLIC
XapaKTEepUCTHKN W TpaBWJIA SKCIUTyaTallud TEXHOJOTUYECKOro 000pyAOBaHMs, KOHCTPYKLHH,
00BEKTOB, MAIlIUH, MEXaHU3MOB HE(TEra30BOro NpOU3BOICTBA.

- YMCHHC ITPOU3BOAUTD UCIIBITAHUC XUMHYCCKUX BCHICCTB 10 CTAHAAPTHBIM MCTOJHUKAM.

HaCHOPT (l)OH}Ia OLHCHOYHBIX CPEACTB 110 JUCHUIIJIUHE

Konx koHTpOmpyemon
Ne | KonTpomupyemsle pa3aesnsl POIHPY HanmenoBanue
KOMIIETCHINH (WJIH €€
/1 (TeMbl) AUCITUTUTMHBI OLIEHOYHOT'O CpeJICTBa
4acTu)
1
Ilepnonnueckuii 3aK0H OIK-1 1-s pyOexnas arrecranus
J[.1.MeHnneneeBa
2 1-s pyOexnas arrecranus
Crpoenue aToma. OIlK-1
3 1-s1 Texymas arrecTanus
XuMHUUECKasi CBsI3b U Yt !
OIIK-1 1-s1 pyOerxHas arTectanus
CTPOEHHUE MOJIEKYJI
4 1-s Texymas aTrecranus
Bopna. PactBopsl OIlK-1 1-s pyOexnas arrecranus
5 1-g Texymas arrecranus
PacTBOpBI 271€KTPONIUTOB OIIK-1 1-s1 pyOerxHas arTectanus

MPUMEPHBINA NEPEYEHBh OLIEHOYHBIX CPEICTB

Ne HaunmeHoBaHue Kparkas xapakTtepucruka IIpeacrasiienue
OLIECHOYHOT'0 CpeACcTBa OLI€HOYHOI0
n/ OLICHOYHOTI'0 CpeAcCTBa B
n cpelacTBa donne
Bomnpocs! o temam
1. Konnokeuym CpencTBO KOHTPOJIS YCBOGHUS Y4eOHOTO / paznenam
MaTepuasa TeMbI, pa3/iesia Wik pa3esioB JTHCITUTUTAHBI
JMCLUIUIMHBL, OPTaHU30BaHHOE KaK
y4eOHOe 3aHATHE B BUJIE COOECeT0BaAHUS



IperoiaBaTessi ¢ 00yJaloNIMMUCS.

Kommiekt
Konumponvnasn CpencTBo npoBepKH YMEHHUM MPUMEHSTh KOHTPOJIBHBIX

3aJlaHui 110
paooma MOJTyYEHHBIC 3HAHUS JUIS peUISHUS 3a/1a4 BapuaHTaM

OMPEJICICHHOTO THUIIA M0 TEME WU
pasneny yd4eOHOM TUCIUIIIAHEIL.

Tewmsl pedpepaTos,
Peghepam [TpoayKT caMOCTOSTENHHOM pabOTHI JIOKJIAJIOB
Hoxnan CTYZCHTA, MPEJICTABISIONINNA COO0N KpaTKoe
U3JI0’KEHUE B TUCbMEHHOM BUJIE
[IOJIy4YE€HHBIX PE3YyJIbTAaTOB TEOPETUUECKOIO
aHaJIM3a ONpeIeICHHON HayYHOH (yueOHo-
HCCJIEIOBATENBCKOM ) TEMBI, I/I€ aBTOP
PacKpBIBAET CYTh HCCIIETYyEeMON POOIEMBI,
MPUBOJUT PA3IUYHbIE TOUKU 3PCHHUS, a
TaK)Ke COOCTBEHHBIE B3IJIsIbl HA HEE.

Tecm CrcTema cTaHJapTU3HPOBAHHBIX 33/1aHUM, ®oH/T TECTOBBIX
O3BOJISIONIAsT aBTOMATU3HPOBATH MPOILEYPY | 3aTaHui
3MEPEHUS YPOBHS 3HAHUW U YMCHUI
0OyJaroIIerocs.

[Tponiecc wm3yueHust mucuMIMHBL «OOmas W HEOpPraHWYecKass XWMUS) HaIpaBiIeH Ha
dbopMHpOBaHUE CIEAYIOMNUX KOMIIETSHIINH:

OIIK-3. CiocoGeH oCymecTBIATh KPUTUIESCKHIA aHATTN3 TPOOIEMHBIX CUTYalliii Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETHIO ACHCTBHIA

OIIK-3. CnocoOeH 1OJb30BATBCA HPOrPaMMHBIMU ~ KOMIUIEKCAMH, KaK CpeACTBOM
yIOpaBIE€HUS W KOHTPOJS, CONPOBOXAEHUS TEXHOJOTMUECKUX TIPOLIECCOB Ha BCEX CTaIMsIX

pa3paboTKH MECTOPOXKACHHUM YIIIeBOIOPOAOB U COMYTCTBYIOIIUX MPOLIECCOB

3HaTh: -CTpOECHUE aTOMa, XUMHUYECKHE DJIEMEHTHI U UX COEIMHEHUS, 00I1I1e 3aKOHOMEPHOCTH
IIPOTEKAHUS XUMUYECKUX PEAKLIUN, XUMUYECKYI0 TEPMOJINHAMHUKY Y KHHETUKY, SHEPTE€TUKY
XMMHUYECKHX MPOLIECCOB U (a30BOE paBHOBECHUE, PEAKIIMOHHYIO CIIOCOOHOCTh BELIECTB, XUMHUECKHUH,
(GU3UKO-XMMUUYECKHH U PU3NUECKUI aHaIH3.

YMeTh: - 10J1b30BaThCs TAOJUIIAMU U CIIPAaBOYHUKAMU; BHIOMPATh METObI aHAJIN3A
XUMHUYECKHX DJIEMEHTOB B IPUPOJHBIX CPElIax.

Baagern: -MeTogaMu IOCTPOEHUS XUMUYECKUX MOJIEIIEN IIPU PELIEHUHN ITPOU3BOACTBEHHBIX

3a7ad.



OneHoYHBIE CpPeCTBa A/ TEKYIero KOHTPOJISA YCIIeBaeMOCTH, POMeKyTOYH O
aTTecTallMy M0 UTOTaM OCBOCHHS JMCUHUIIMHBI U y4eOHO-MeToAuYecKoe obecneyeHne
CaMoOCTOSITe/IbHOI PadoThl CTYIEHTOB

Bomnpocsl K nepBoi arrecranuu
TECTBI

l. BGH_ICCTBa. BCI_HCCTBa IIPOCTBIC U CJIOKHBIC. dusnyeckrue U XUMHYCSCKHE SBIICHUS. 3aKOH
COXpPAaHCHUSA MACCHI. du3nueckue U XMMHUUECKHE CBOMCTBA BEIIIECTB. CmMmecu.

1. XumMudeckue siBICHUs HAOII0IAI0TCS TIPH:

1) TpO30BBIX paspsuax;

2) CMeIIMBaHUU (OPMaIbICTH/Ia U BOJIBI,

3) HarpeBaHUM CMECH KEJIE3HBIX OMIIOK H CEPHI,
4) ¢punbTpOBaHUE TOMATHOTO COKA.

2. VI3 0THOTO XUMHUYECKOTO BEIIECTBA COCTOUT (PU3MUECKOE TEJIO:
1) aBTOMOOWIIB;

2) TeneBu3op;

3) MenbXuopoBas JI0XKKa;

4) MeqHasi MPOBOJIOKA.

3. PacTBopeHuneM B BOIE MOKHO OYUCTHUTH:

1) >xene3Hble OMUIKU OT MPUMECEH IPEBECHBIX OMUIIOK;
2) MeHbIE ONUJIKU OT IPUMECH KEJIE3HBIX OMHIIOK;

3) HaTpHUil OT IPUMECH KaJIus;

4) xyopu HaTpuUs OT IPUMECH HUTpATA KaJusl.

4. MarHuT MOXHO HWCIOJB30BAaTh JJIS pa3leieHUss Ha OTACIbHBbIE KOMIOHEHTBI CMECH,
COCTOSLIYIO U3:

1) cepbl u kpacHoro ocdopa;

2) 5KeJe3HbIX U IPEBECHBIX OIMUIIOK;

3) pedHoro necka u MUTHEBOM COJIBI;

4) noBapeHHOI conu U caxapa.

5. B Boze pasmemanu riuHy. PaznennTh MogydeHHYI0 HEOJHOPOAHYIO CMECh Ha OT/ENbHbIE
KOMIIOHEHTHI (BOAY U TJIMHY) MOXHO:

1) punpTpoBaHHEM Ha OyMakXHOM (PUIIBTpE;

2) IUCTUIUISLMEH;

3) oTcTanBaHueM;

4) ¢ TOMOIIbIO MarHuTa.

6. OwipTpoBaHHe Ha OyMaXHOM (WIBTPE MOXKHO HWCIOJB30BATh UISI pa3[elieHUus] Ha
OTJIEJIbHBIE KOMIIOHEHTBI CMECH, COCTOALLYIO U3:

1) BozbI 1 yKCyCa;

2) Mena v BOJbI,

3) GeH3uHA U BOJIBI;

4) BoJIbI M caxapa.

7. C momouibio BOABI U (PUIBTPOBAHUS MOKHO Pa3/JIeIUTh HA OT/ENIbHbIE KOMIIOHEHTHI CMECh:

1) noBapeHHOM cosn U caxapa;

2) caxapa M IpEBECHBIX OIUJIOK;

3) noBapeHHOU COJIN U MYKH;

4) rexcaHa ¥ renTaHa.



8. O mpoTekaHUU XMMUYECKOTO SIBJICHUS 0053aT€ITbHO CBUIETEIHCTBYET:
1) BbIZICIIEHHE SHEPTHH;

2) MOsIBJICHUSI 3a11axa;

3) oOpa3oBaHKE HOBBIX BEIIECTB;

4) I3MEHEHHE arperaTHOrO COCTOSIHUS BEIIECTBA.

9. IosiBeHueM 3amaxa CONPOBOXKIAIOTCS XUMUYECKUE SIBJICHHUS, TPOTEKAIOIINE BCIIE/ICTBUE!
1) pacTBOpeHus Cyab(uIa Kaus B COISIHON KHCIIOTE;

2) mpoIyCKaHUe YIJIEKHCIIOro ra3a B U3BECTKOBYIO BOAY;

3) Tp0o30BBIX pa3psoB;

4) pacTBOpEeHUS MUTHEBOW CO/IBI B CEPHOU KUCIIOTE.

10. OO6pazoBanueM ocaJka CONPOBOXKIAIOTCS XWMHUYECKUE SBJICHUS, MPOTEKAIOIIUe B
pe3yJibTarte:

1) cmemmBanue BoaHbIX pactBopoB KOH u HCI;

2) nponryckanue CO2 B Bogublii pactBop Ba(OH)z;

3) pactBopenue SOz B H20;

4) cmemuBanue BoaHbIX pactBopoB NaxSO4 u BaCl..

Bomnpoc Otser
1 1,2,3
2 4
3 1
4 2 Il. Atrom. XuUMHYECKHH 3JIEMEHT. AJIIOTPOMHUSI.
5 1,23 Xumuyeckue Gopmysbl. XUMUYECKUE YPABHEHUS. 3aKOH
6 2 MOCTOSIHCTBA coctaBa. Monekyna. HMon. BemecTtBa
7 2,3 MOJIEKYJIIPHOTO M HEMOJIEKYJIIPDHOTO  CTPOCHHSI.
8 3 OTHOCUTENBHBIC aTOMHAsI U MOJICKYJISIpHAs Macca.
9 1,3
10 2,4 1. Ykaxurte npaBUIIbHbBIC 3aIIUCH:

1) My (H2) = 2;

2) ma (F) =19 u;
3) M, (F2) = 38 r/mob;
4) My (H2S04) =98 .

2. YKaXUTE€ YHUCIO D3JEMEHTOB, BXOJAIIMX B COCTAaB IIEPEYMCIICHHBIX BEUIECTB — CHJIAH,
bymiepeH, kapOopyH/, rpaduT:

1) 4,

2) 3;

3)2;

4) 1.

3. O XUMHYECKOM 3JIEMEHTE (a HE O TIPOCTOM BEIIECTBE) BOJAOPO peUb UJIET B YTBEPIKICHUSX:
1) cambIii pacipocTpaHeHHBIN BO BeenenHoi;

2) HEe UMeeT 3araxa;

3) BXOJHT B COCTaB BCEX KHUCIIOT;

4) B Bosie MaccoBas 1ois pasHa 11,1%.

4. OT™MeThTe yTBEp)KJIEHHsI, B KOTOPBIX TOBOPUTCS O MPOCTOM BELIECTBE (2 HE O XUMHUECKOM
AJIIEMEHTE) KUCTIOPOI:

1) BXOJIUT B COCTaB BCEX OKCHU/IOB;

2) y4acTBYeT B IIpoLIecce AbIXaHUs PACTEHUN U )KMBOTHBIX;

3) II10X0 pacTBOPUM B BOJE;

4) MeeT HECKOJIBKO U30TOMOB.



5. Kak mpocToe BemiecTBo, Tak 1 XUMHUYECKUH JIIEMEHT OTPaKaeT 3aIuCh:
1) Oy;

2) 0%

3) Cu;

4) 2Ho.

6. XuMH4ECKHil 2JIeMEHT XapaKTepU3yeTCs:

1) pacnpocTpaHEHHOCTBIO B PUPO/IE;

2) MaccoBO J0JIeli aTOMOB B BEIIIECTBE;

3) NpUHAIICKHOCTHIO K ONPE/ICIICHHOMY THITYy CeMeHcTB (S-, p-, d-, -);
4) TeMnepaTypoi IJIaBJIeHUS.

7. IIpocToe BemecTBO XapaKTepU3yeTCs:
1) BaJIGHTHOCTHIO;

2) criocoOHOCTHIO HAMAarHUYUBATHCS;

3) 3apsziom sapa;

4) pacTBOPUMOCTHIO.

8. Kak atom, Tak ¥ MpoCcTOe BEIIECTBO XapaKTEPU3yETCs:
1) pasmepowm;

2) Maccoi;

3) 31eKTPOOTPULIATETBHOCTbIO;

4) BaJICHTHBIMU BO3MOKHOCTSIMH.

9. 3Has XuMHUYECKYIO (POPMYITy BEIIECTB, MOXKHO:

1) paccuuTaTrh MaccoBbl€ JOJIM ATOMOB 3JIEMEHTOB;

2) HaliTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO ((GOPMYJIbHYIO) Maccy;
3) onpenenuTb CPeTHIOI MacCy MOJIEKYJIb BEIIECTBA;

4) npencka3aTh paCTBOPUMOCTD JIFOOOTO BELLIECTBA B BOJIE.

10. JIBe MOJIEKyIIbI KHCIIOPO/1a TIOKAa3bIBAET 3AITUCH:

1) 20;

2) Oy;

3) 202;
4) 2/3 Oa.

Bomnpoc OTtBet
1 1,2

2 2

3 1,34
4 2,3

5 3

6 1,2,3
7 2,4

8 1,2

9 1,2,3
10 3

I11. MoJasb. Moasipaasi macca. 3akoH ABoragpo. MosisipHasi KOHIIeHTPaUus rasa.

1. YKaXnuTe MOIAPHYIO KOHIEHTpammio (Momb/mM°) H, Maccoif 3 T, MOMEIIEHHOTO B COCY
ob6BbeMoM 5 v
1)0,1;



2)0,2;
3)0,3;
4)0,4.

2. Ogua Motk Bogsl (1 = 4°C, p = 101 kIla) comepkutcs B €€ MOPIHH 00bEMOM:
1) 22,4 am3;

2) 0,18 am3;

3) 36 mm3;

4) 18 mv°.

3. HaubGomnsmree urcno monekyn (t = 25°C, p = 101 kIla) cogepkutcs B MOPIHH:
1) a30Ta XUMHUYECKUM KOJIMYECTBOM 3 MOJIb;

2) yriekucioro raza maccou 440 r;

3) Boasl 00beMOM 36 oM

4) o30Ha 06BeMoM 400 a3,

4. B peakuuM CHHTE€3a aMMHAaKa U3 IPOCTHIX BELIECTB OOBEM a30Ta OTHOCUTCS K 00bEMY
BOJOPOJA KaK:

1)1:1;

2) 1. 2;

3)1:3;

4)1: 4.

5. ITnoTHOCTS (H.y.) KaKkoro rasa passa 1,964 r/am>?
1) merana;

2) KUCIIOPOJIa;

3) o30Ha;

4) yrieKkucsoro rasa.

6. OTHOCHTENBbHAS TUIOTHOCTH TI0 TEJIHMIO paBHa 12 s rasa:
1) okcuna yraeposa (11);

2) oxcuna yriaepoaa (1V);

3) o30Ha;

4) kucnopona.

7. OTHOCHUTENBHAS TJIOTHOCTD rasa o refivio paBHa 4. UeMy paBHa OTHOCUTENbHAS TUIOTHOCTh
rasa 1o Bojopoy?

1) 2;

2) 8;

3) 16;

4) 32.

8. OuH MOJTb COICPIKHT MOPIIUN BEIICCTB:
1)22,4 M® KUTKOM BOJIBI;

2) 22,4 am° kucnopona (H.y.);

3) 48 r 030Ha;

4) 233 r cynbara Gapwusi.

9. BribepuTe npaBWIIbHBIC YTBEPKIeHUS. [IpH OJJMHAKOBBIX YCIOBHSX B MOPIHSIX KHCIOPOIa U
030HA PaBHOTO 00bEMa COJIEPIKUTCS;

1) oqHAKOBOE YHCIIO AaTOMOB;

2) OAMHAKOBOE YKCIIO MOJIEKYJT;

3) onuHaKOBas Macca,

4) pa3Has macca.



10. Bribepute mpaBWIbHBIE yTBEpXkACHUSA. [IpW OJUHAKOBBIX YCIOBUSX MOPLUU O30HA U
KHUCJIOpOJia PaBHOW MAacChI:

1) copepxaT 0JIMHAKOBOE YMCIIO aTOMOB;

2) conepkaT OJJUHAKOBOE YUCIIO MOJIEKYJI;

3) 3aHMMAIOT paBHBINA 00BEM;

4) comepkar 0JIMHAKOBOE CYMMapHOE YUCJIO MPOTOHOB B aTOMAX.
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IV. TunoBble pacuyeTHbIE 3a1a4YH

1. Cmemanu cepy Maccoit 6,40 T IUHKOBBIMU OMHIJIKAMH XUMUYECKUM KonndecTBoM 0,15 mMoib
u cMech Harpenu. Haligute maccy (T') MOJIy4eHHOTO MPOIyKTa.

2. Cmemamu paBable 00beMbl O2 u CoHz. Haliiute OTHOCHTENBHYIO TUIOTHOCTH MOJTyYCHHOM
ra3oBOi cMecH (H.y.) IO BOJOPOIY.

3. Paccuuraiite maccy (T) aToMOB XJI0pa B MOpLUHH xjopuaa anomuaus 13,35 .

4. MaccoBasi A0Js1 KUCiIopoaa B ero cMmecu ¢ reiauem paBHa 80%. Paccumraiite 00beMHYIO
noJtro (%) renus B CMECH.

5. MaccoBas 10J1s1 aTOMOB XJiopa B ero okcuje paBHa 47,02%. Ykaxute popMyity OKCcHa.

6. MaccoBas 707151 aTOMOB 3J71eMeHTa B okcuge 9304 paBHa 72,4%. UTo 310 32 31eMeHT?

7. Jlaubl 06pa3Isl XJI0pa ¥ aMMHaKa, Kbl oobeMoM (H.y.) 2,24 nv°. Bo CKONBKO pa3 umcio
aTOMOB B OJTHOM U3 00pa3uoB Oosbie?

8. T'a3bl KHCIOPOJ U a30T CMEIald B MacCOBOM OTHOIIEHHH 1: 3 cooTBercTBeHHO. HaiimuTe
Maccy (T) Takoit cMecu 06bemMoM (H.y.) 100 ave,

9. Cmemamu paBubeie Macchl razoB CHs m N2. Haiinute OTHOCHTENBHYIO TIOTHOCTH 3TOM
ra3oBOM CMECH I10 XJIOpY.

10. Maccer nopmit Oz u CO paBubl. Haiinute otHomenune oovema CO k 00bemy Ox.

OTBeT
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9 0,287
10 8:7

V. Ctpoenue siiep atomoB. M3oTonbl. Hykauabl. SIBjieHust paInoaKTHBHOCTH

1. DIEeKTpOHEHTpaIbHBIH aToM a30Ta couepxkut 7p u 7e. Mon N conepxut:
1) 7p u 7e;

2) 10p u 7e;

3) 7p u 10g;

4) 4p u 10e.

2. DIeKTpOHEHTPaNbHEII aToM Kanbis conepxut 20p u 20e. Mon Ca?* conepxur:
1) 20p u 20eNe

2) 18p u 20¢;

3) 20p u 18e;

4)20p u 22e.

3. Bonbiie mpoTOHOB, YeM AIIEKTPOHOB COJIEPIKUT YacTULa, CUMBOI ((popmysa) KOTOpOii:
1) NH4*;

2) Mn;

3) S%;

4) Os.

4. Yycsio NpoTOHOB PABHO YKMCITY 3JIEKTPOHOB B YacTHIlE, GOpMyIia KOTOPOIA:
1) NH4*;

2) T20;

3) H30;

4) SO4%.

5. Hucno mpoTOHOB B 3JIEKTPOHEHUTPATBHOM HYKIIUJIE:

1) Bcerna paBHO 4HCITy HEHTPOHOB;

2) Bceraa paBHO YHUCITY 3JEKTPOHOB,;

3) paBHO aTOMHOMY HOMEpY JIEMEHTA B IIEPUOJUUECKON CUCTEME;

4) paBHO Pa3HOCTU MEX1y HYKJIOHHBIM YHCIIOM U YHCIIOM TEHTPOHOB.

6. MaccoBoe 9nciio B TOUHOCTH PABHO OTHOCUTEIIBHON aTOMHOM Macce JiJIsl HyKJIna:
1) 65Cu.

2) 12C;

3) 3Cl;

4) #Na.

7. DNeKTpOHEUTpalbHBI aTOM KaKOTO 3JIEMEHTA COAEPIKUT CTOJIBKO K€ JIEKTPOHOB, CKOJIBKO
MX COJIEPIKHUT B JBYX HoHax NHa™?

1) N;

2) F;

3) Ne;

4) Ca.

8. Vkaxure CHMBOJ CaMOM TSKEJION YaCTHIIGL:
D)o
2)p;
3) D;
4)T.



9. CKOJIbKO Pa3auYHBIX MO H30TOIMMHOMY COCTaBY MOJIEKYJ BOJIOPOJA MOYKHO IOJIYYUTh W3
HYKJIHJIOB H,DuT?

1) 4,

2) 6;

3) §;

4) 10.

10. CkoJIBKO pa3MyYHBIX TIO0 W30TOIMHOMY COCTaBY MOJIEKYJ BOJbI MOXKHO TOJIYYUTh W3
nykmanos *H, D, T u °0?

1) 2;

2) 4,

3) 6;

4) 8.

Bonpoc OtBeT
1
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V1. Ctpoenue 3J1eKTPOHHBIX 00071049€K aTOMOB

1. Ykaxunrte OJICKTPOHHYIO KOH(I)I/IpraHI/II'O aToMa 3JIEMCHTA C MPOTOHHBIM YHUCJIOM 15:
1) 1s22s22p53s?;

2) 1s%2s22p83s23p*;

3) 1s22s22p°3s23p?;

4) 1s22s22p°3s23p°.

2. KakoBa COKpallCHHAasA JJICKTPOHHAas KOHCI)I/IpraI_II/IH aToMa DJJICMCHTa C IOPAAKOBBIM
HoMmepom 207

1) [Ar] 4st;

2) [Ne] 3st;

3) [Ar] 4s?;

4) [Ne] 3s2.

3. YKakHTe 3IeKTPOHHYIO KOH(HUTyparyio Hykmmaa 1° H:
1) 1st;

2) 1s%;

3) 1s22st;

4) 1s%2s2,

4. CKOJIbKO HECTIAPEHHBIX 3JIEKTPOHOB COJACPKUT HYKITU N B ocHOBHOM cocTOsTHHH?
1) 1;
2) 2;
3) 3;
4) 4,



5. VKaxuTe COKpAaIICHHYIO 3JIEKTPOHHYIO KOH(QUIYpalMI0 OCHOBHOTO COCTOSIHHS aroMa
Maprasiia:

1) [Ar] 3d%4s?;

2) [Ar] 3d°4s?;

3) [Ar] 3d°4st;

4) [Ar] 3d%4s?,

6. Unciio HecapeHHBIX JIEKTPOHOB B aTroMe ¢hochopa B OCHOBHOM COCTOSTHUHM PaBHO:
1) 5;
2) 4,
3) 3;
4) 2.

7. HanbGonpiiee 4uciao BaKaHTHBIX (HE3allOJHEHHBIX) OpOHTajell Ha BHEIIHEM 3JEKTPOHHOM
CJIO€ B OCHOBHOM COCTOSIHUM HUMEET aTOM:

1) Na;

2) Al;

3) P;

4) Cl.

8. VYKaXuTe YnciI0 He3amOJTHEHHBIX 3d-0p6I/ITaJICI71 B OCHOBHOM COCTOsHHH aTOMaA V:
1) 4;
2) 3;
3) 2;
4) 1.

9. Yucio HCCIIAPpCHHBIX 3JICKTPOHOB B OCHOBHOM COCTOJAHHUH aTOMaA Cr paBHO:
1) 6;
2) 5;
3) 4;
4) 3.

10. Vkaxure CYMMAapHO€ 49UCJIO S-SJ'ICKTpOHOB B OCHOBHOM cocTosgHnu aroma Cu:
1) 8;
2) 6;
3)7;
4)5.

Bormpoc Otser
1
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VII. Tlepuoanueckasi cucTreMa XUMHUYECKHX 3JIEMEHTOB

1. JIerue ocranpHBIX NEPCUUCIICHHBIX 3JICKTPOH TCPACT aATOM:
1) Na;



2) Mg;
3) Al,
4) Si.

2. Kakue yTBep»k/IeHUs CIIPaBeUIMBHI TS MocienoBareiabHocTr aieMeHToB C, N, O?
1) cineBa HampaBO YMEHbINIAECTCS PANYC aTOMa;

2) creBa HAIPaBO YMEHBINACTCS AIEKTPOOTPHUIATEIIEHOCT ATOMOB;

3) cripaBa HaJIeBO BO3pACTaET YUCIIO SJEKTPOHHBIX CIOEB;

4) cieBa HaNpaBoO yBEITMYMUBACTCS YKCIIO BAJICHTHBIX YJICKTPOHOB.

3. Atom snemenra 3-ro nepuoga B OCHOBHOM COCTOSAHHHU COIACPKHUT TPHU HECIIAPCHHBIX
snekTpoHa. KakoBsl (pOPMYJIBI IETY4€Ero BOZOPOAHOIO COEAMHEHHS M BBICIIETO OKCHA JJIEMEHTA.

1) OH2 1 220s3:

2) OHz u 3203;

3) OH3z u 220s;

4) OH2 1 320s.

4. PacmionoeHHbIC B OJTHOM M TOM K€ MEePHOJIe XUMHUSCKHE deMEeHTH Ca i Se pa3muvaroTcs
MEXy COOOM:

1) yncIOM BaJIGHTHBIX JIEKTPOHOB B aTOME;

2) panguycoMm aToMma;

3) dopmyIioit BeICIIETO OKCUA;

4) 9HCIIOM 3JIEKTPOHHBIX CIIOEB B aTOME.

5. ®opmyna BeicHIero okcuaa aneMeHTa 3205, Ykaxute GopMyIly ero JeTy4ero BOAOPOIHOTO
COCTMHCHMUS:

1) OH;

2) DHy;

3) OHs;

4) DHa.

6. Katnon HekoToporo »memenTta D% mmeeT snexTporHyI0 KoHbuTyparmio 1522522p83s23p8. K
KaKOMY CEMEeHCTBY OTHOCHTCS dJIeMeHT J?

1)s;

2) p;

3) d;

N,

7. K kakoMy ceMeifCTBYy OTHOCHTCS dJEMEHT, KaTHOH KOTOporo %" mMeeT 3MeKTpoHHYIO
koH(urypanuio 1522522p°3s23p5?

1s;

2) p;

3) d;

4 f.

8. 3Has TONBPKO HOMEp TPymIbl A, B KOTOPOH pPACIOJIOKEH JIIEMEHT, MOXHO JUIS HETO
IIpeICcKa3aTh:

1) bopmyry BOTOPOTHOTO COCTMHEHMUS;

2) 9MCII0 SHEPreTUYECKUX YPOBHEHN B aTOME;

3) bopmyiy BBICIIIETO OKCH/IA;

4) 4KnCII0 BaJIGHTHBIX 3JIEKTPOHOB B aTOME.

9. ®opmymna BeicHIero okcuaa aneMeHTa 2207. YKaKUTE AJIEKTPOHHYIO KOH(PHUTYpPAIUIO
BaJICHTHBIX JJIEKTPOHOB aTOMa AJIEMEHTA!



1) ns?np?;
2) ns?np®;
3) ns’np*;
4) ns’np®.

10. IT1OTHOCTH TPOCTEHIIIEr0 BOJOPOJHOTO COSIUHEHHSI HEKOTOPOTO AJIEMEHTa TaKasl ke, KakK
U y KHCJIOpOoJia. YKaKUTE COKPALICHHYIO dJICKTPOHHYIO KOH(MHUTYpaILMIO aTOMa JIEMEHTA!

1) ...2s%2p%

2) ...3s%3p*:

3) ...3s%3p%
4) ...2s%2p°.

Bomnpoc OtBer
1 1

2 1

3 2

4 1,2,3
5 3

6 3

7 1

8 1,34
9 4

10 3

VIII. Ilpupona n Tunbl XuMH4ecKuXx cBsizeii. KopajieHTHas cBA3b

1. Tonbko Mo 0OOMEHHOMY MEXaHU3MY KOBAJIEHTHBIE CBSA3H 00pa30BaHbI B:
1) Monekye BoabI,

2) uOHE aMMOHHUS;

3) MoneKyie aMMHaKa;

4) monexyne dropuma 6opa (I11).

2. Tlo nmoHOpPHO-aKIENTOPHOMY MEXaHW3My XHUMHYECKas CBS3b 0O0pa3yercs B MOJIEKyJax
(MoHax):

1) HaN - BF3;

2) H30;

3) NHs;

4) COa.

3. AToMm c a7eKTpoHHO# KoHdurypamueii 1522s?2p® MoskeT 06pa3oBaTh KOBAJIEHTHBIX CBA3EH
10 OOMEHHOMY MEXaHHU3MY:

1) ueTsipe;

2) Tpu;

3) nee;

4) onny.

4. ATOM ¢ 2MeKTpoHHOH KoHduTypanuei 1522s?2p* MoxeT 06pa3oBaTh KOBANEHTHBIX CBA3eEil
110 0OMEHHOMY MEXaHU3MY:

1) uetbipe;

2) Tpu;

3) nse;

4) oany.

5. Tombko OIHY KOBAJICHTHYIO CBi3b IIO O6MCHHOMy MCXaHU3MY MOTYT O6paBOBaTB ATOMBI
DJICMCHTOB!:



1) N;
2) H;
3) Cl,
4) O.

6. Tpu cBs3m 1O OOMEHHOMY MEXaHHM3MY M OJIHY MO JOHOPHO-aKIENTOPHOMY MOXET
00pa3zoBaTh aTOM:

1) C;

2) O;

3)N;

4) F.

7. JlBe cBsA3M TO OOMEHHOMY MEXaHHW3My H JIB€ II0 JIOHOPHO-AaKICITOPHOMY MOKET
00pa3zoBaTh aTOM:

1) H;

2) F;

3) O;

4) Li.

8. Ilpm oOpazoBaHMM XMMHYECKOW CBS3M B POJIM AKLIENTOPa 3JCKTPOHHOW IMapbhl MOTYT
BBICTYIIaTh:

1) atom H;

2) non H;

3) anuon H;

4) monekyna BFs.

9. Ilpu oOpa3oBaHMM XHMHUYECKOH CBSI3M B KauyecTBE JOHOpA SJICKTPOHHOM Mapbl MOTYT
BBICTYTIATh:

1) atom H;
2) anuon H,;
3) monekyna NHs;
4) monekyna CHa.
10. CBs13b, 0Opa3oBaHHas 10 JOHOPHO-AaKIIENTOPHOMY MEXaHU3MY, IIPUCYTCTBYET B YaCTUIIAX:
1) HNOgs;
2) H20;
3) NHs;
4) CO.
Bomnpoc OTtBet
1 1,3
2 1,2
3 2
4 3
5 2,3
6 3
7 3
8 2,4
9 2,3
10 1,4
Oxcupapl

1. Oxcua amoOMHUHUS TIPOSIBIISIET KUCIIOTHBIE CBOMCTBA, pearupys c:



1) H20;

2) HNOg;
3) KOH;
4) Nax0.

2. Oxcun menu (1)  okcn IMHKA MPOSIBISIFOT OCHOBHBIE CBOMCTBA, Pearupys C:
1) Hz;

2) HCl,

3) H20;

4) CO.

3. Ykaxute popmMyy OKCHIOB, KOTOPhIE MOTYT B3aUMO/ICHCTBOBAThH C KUCIIOPOJAOM:
1) COy;

2) CO;

3) P20s;

4) SOz.

4. B npobupku, coaepskariue okcuasl AloO3z, SOz, P20s, K20, SiO2, no6aBunu Boay. Jlakmyc
npruoOpeETaeT KPACHYI0 OKPAcKy B MPHOOPKAX ¢ OKCHIAMH:

1) Al>O3, SOs;

2) SO3, P20s;

3) K20, P20s;

4) SO3, P20s, SiOo.

5. Mexay co0oii MOTyT B3aWMOJICHCTBOBaTh OKCHIbI, OOpa30BaHHBIC 3JIEMEHTAMH C
ATOMHBIMH HOMEPAMH:

1)1 ul3;

2)4wull;

3) 1 u 30;

4)12 u 16.

6. B mpobupkwu, conepxammue okcuasl BaO, CuO, N20s, Na2O u ZnO, nobasmim Boxy. Yucmo
pOOUPOK, B KOTOPBIX JIAKMYC TPUOOPETAET CUHIOK OKPACKY, PABHO:

1) 5;

2) 4,

3) 3;

4) 2.

7. C xucnopogom HE MoryT B3auMoIeHiCTBOBATH OKCHJIBL:
1) Al,Os;

2) CO:

3) SOg3;

4) H20.

8. Tlpu B3aMMOJENCTBIH KaKOro OKcHa ¢ BoaHbM pactBopom KOH o6pasyercs cosb cocTaBa
K[2(OH)4]?

1) MnQOsg;

2) N2Og;

3) Cr203;

4) CrO:s.

9. Vkaxure popMyiy OKcHIa, MOJIEKYyJa KOTOPOTO COAEPIKUT UYETHIPE HETO/CTICHHBIC Taphl
AIIEKTPOHOB:

1) SO;



2) COo;
3) SOg3;
4) H20.

10. B mopsiike MOCIeI0BaTEILHOTO YBEIUYEHHUS YHUCIIA HEMOJAEIEHHBIX IMap AJIEKTPOHOB B
MosteKyJte (GopMyJIbl OKCHJIOB 3aITUCAHBI B PSIY:

1) H20, SOz, SOz, CO2;

2) H20, SO, CO2, SOs3;

3) H20, SO3, SO, COz;

4) H20, CO3, SO2, SOs.

Bomnpoc OtBer
1 3,4

2 2

3 2,4

4 2

5 2,4

6 4

7 1,34
8 3

9 2

10 4
OcHoBaHus

1. Twapokcu aarOMHHHUS 00pasyercs IpH B3aMMOJICHCTBHM (3JEKTPOJIMTHI B3STHI B BHJIE
BOJIHBIX PACTBOPOB):

1) AlOs3u H20;

2) AlO3u KOH;

3) AI(NO3)3(4,26 1) u Ba(OH)2 (5,13 1);

4) Alx(SOa4)s (3,42 1) u KOH (6,72 1).

2. Mexy coboi B3auMOJIENCTBYIOT (CHIIbHBIE OCHOBAHUS B3STHI B BUJIE BOJHBIX PAaCTBOPOB):
1) HCl u Ba(OH)z;

2) NaOH u Be(OH)2;

3) KOH u NaCl;

4) Ca(OH)2 1 SOs.

3. C pa3zbasnennsiM pactBopoM NaOH pearupyer kaxioe u3 BEIIECTB B Ipymmax:
1) AL, KCI, (NH4)2S0;

2) P20z, Al(OH)z, CuCly;

3) Mn207, ZnO, H3POy;

4) SO, FeCls, Zn(OH)z.

4. lllenoun pearupyroT CO BCEMHU:
1) pacTBOpUMBIMH COJISIMHU;

2) KUCJIOTaMHU;

3) oxcunamus;

4) ampOTEepHBIMU THIPOKCUAAMHU.

5. OcHOBaHME MOKHO TIOJTYYUTh MPU B3aUMOJCHCTBUH:
1) Fe203 u H20;

2) MgSOs4 (p-p) u NaOH (p-p, u30bITOK);

3) Zn(NOz3)2 u KOH (p-p, u30bITOK);



4) K H20.

6. Hutpat menu (l1) oO6pasyercs, koraa Mexxay co0oil pearupyroT (3JeKTPOIUTHI B3SITHI B BUIC
BOJIHBIX PaCTBOPOB):

1) CuO u HNOg;

2) Cu(OH)2 u NaNOs;

3) CuCl, u NaNOs;

4) Cu(OH)2 u KNOsa.

7. O6a pearenta — H2SO4 (pa36.) u KOH (pa306.) — B3auMOAeiCTBYIOT C:
1) CuCly;

2) AlLOg;

3) Cr(OH)s;

4) CaO

8. l'mapokcu HaTpust 0Opa3yeTcs Py B3aUMOICHCTBUH:
1) NaCl (p-p);

2) FeO;

3) H2SOq4;

4) HNOs

9. Ilpu xomHaTHO# TemnepaType runpokcua meau (I1) pearupyer c:
1) NaCl (p-p);

2) FeO;

3) H2S0q;

4) HNO:s.

10. TuApOKCH] IINHKA U OKCHJI AFOMUHHS 10 OTAETFHOCTH B3anMoieiicTByioT ¢ (25°C):
1) coysIHOM KUCIIOTOM M MarHueM;

2) cepHOU KUCIOTOM U TMJIPOKCHIOM HATPHS;

3) a30THOM KUCJIOTOM U XJIOPUIOM KA,

4) rupoKCcUAOM Oapusi U HUTPATOM HATpPHUSL.

Bomnpoc OTtBet
1 3

2 1,2, 4
3 3

4 1,2, 4
5 2,4

6 1,2

7 2,3

8 2,3,4
9 3,4
10 2
Kucaorsl

1. OMHOOCHOBHBIM KHCJIOTaM OTBEYAIOT BCE KUCIOTHBIE OCTATKH (3apsl HE
yKa3aH):
1) CH3COO, SOg, S;
2) NO3, NO2, CH3COO;
3) NO2, SO3, NOg;



4) CH3COO, POq4, Cl.

2. Ykaxute (popMyITy 4eTBEPTOH «IMITHEW)» KHCIOTHI:
1) HCI,

2) HBr;

3) HI;

4) HF.

3. CepoBomopo 00pa3yercsi, Korjia MeKIy Co00i pearupyroT:
1) HCI (p-p) u cynsbat HaTpus;

2) HNOg3 (koH11.) U cysibhu1 Kamus;

3) HCI (p-p) u cynbdug HaTpus;

4) H2SO4 (pa36.) u cepa.

4. Pa3nuuuth npoOUpKy ¢ pa30aBICHHBIMH COISIMU U CEPHON KHUCIOTaMU MOYKHO C IOMOIIIbIO:
1) nuTHEBOI COBI;
2) ruIpoKCcHIa Kajus;
3) ruapokcuia 6apus;
4) meau.

5. Paz6asnennbie Bogubie pacTBopbl HCl 1 H3PO4 MOXHO pa3iuyuTh ¢ HOMOIIBIO:
1) NaNOsg;
2) AgNOs;
3) Ca(OH)z;
4) NaCO:s.

6. ®opmyna KHUCIOTHI, OTBEYAIOIICH BBICIICH CTENEHU OKUCICHHs aToMa 3neMeHTa, H43207.
Kakwue erre KUCIOTBI COOTBETCTBYIOT TaKOW CTETIEHH OKUCIICHUS deMeHTa?

1) H23207;

2) HOO0s;

3) H5D20ks;

4) H3D04.

7. Kak H2SOg4 (pa36.), tak u HCI (pa306.) pearupyrot c:
1) CuO;

2) AI(NO3)3;

3) BeOH)y;

4) Ag.

8. IIpobupku ¢ pazbaBineHHbIMUA H2SO4 1 H3PO4 MOXHO pa3nmuuuTh ¢ MOMOIIBIO:
1) KOH;

2) MgO;

3) Cu;

4) makmyca.

9. Kucnotsl 006pa3yroTcs Ipy paCTBOPSHUHN B BOJIE OKCHJIOB 3JIEMEHTOB CEMEHCTB!
1)s-up-;

2) p-ud-;

3)s-ud-;

4) s-, p-, d-.

10. KucnmoTHbIE CBOWMCTBA COCTUHEHUH ITOCTETICHHO HApacTaloT B HPYIIIaX:



1) HF, H2SO4, HCIOg;
2) H2SO4, HF, HCIO,;
3) HAIO2, H.CO3, HNO3;
4) H,CO3, HAIO2, HNO:a.

Bomnpoc OtBeT
1 2

2 4

3 3

4 3

5 2,3
6 2,4
7 1,3
8 2

9 2
10 1,3
Coan

1. Conb obpasyercs, korna ¢ H2SO4 (pa30.) pearupyrot:
1) KCI (p-p);

2) Na;COg;

3) Cu;

4) Ca(OH)a.

2. VYxkaxure pAaa, B KOTOPOM KaKJI0€ M3 BCIICCTB B PCaKIUH C COJITHOM KHUCJIOTOU 06p83yeT
COJIb:

1) Zn, Al203, K2SOs;

2) AI(OH)3, Zn0O, BaSO0y;

3) NaNOz, KF, Ca(NO3)2;

4) CuO, NaOH, SO:s.

3. Haubr dpopmynsr Bemects: Mg, Mg(OH)2, MgCOs, MgO. Ckoibko U3 HHUX B PEaKIMU C
a30THOM KHCI0TON 00pa3yIoT coub (conu?)

1) 4;

2) 3;

3) 2;

4) 1.

4. C o0pa3oBaHNEM COJIH C BOJIHBIM pacTBOpoM cyibdara menu (I1) pearnpyror meTasisl.
1) Zn;
2) Hg;
3) Ag;
4) Fe.

5 B BOIHOM PACTBOPEC XUMHUUYCCKOC B3aHMO,Z[ef/'ICTBI/Ie BO3MOXHO MCKAY COJIAMU:
1) NazS u CuCly;

2) CaCl2 u Na.COs;

3) Ba(NO3)2 u KCI;

4) AgNOz u NaF.

6. Conb 0Opa3zyercs, korja k pactopy BaClz noGaBistoT:
1) a30THYIO KHCIIOTY;

2)CepHYIO KUCIOTY;

3) cynbdar Kanus;



4) HUTpAaT HaTpHUsL.

7. BBOJHOM pacTBOpE OCYILLECTBUMBI PEAKLIUU MEKIY:
1) NaCl u BaCOsg;

2) ZnSO4 u KOH;

3) Zn(NO3)2 u Cu;

3) FeS u HCI.

8. Conb MOKHO TIOJIYYUTH MTPH B3aUMOJICHCTBHHU:
1) ZnSO4 (p-p) 1 Mg;

2) Al203 1 HNOs;

3) Fe(OH)3 u KCI (p-p);

4) BaCO3 u NaNO3 (p-p).

9. Cynbdar kanpusi 00pa3yeTcsi, KOT/1a BOAHBIN PaCTBOP XJIOPHIA KAIbIUSI PEarupyer C:
1) NaHSOs3;

2) BaSOy;

3) Na2SOq4;

4) K2SO:s.

10. Costb aMMOHHSI MOKHO TTOJTYYHUTh MTPHU B3aUMOJICHCTBUU:
1) aMmMuaka u BOJIbI;

2) ammMuaka u pa30aBIeHHOW CePHON KUCIIOTHI,

3) cynabdaTta aMMOHUS XJIopuaa Oapus;

4) xi0puaa aMMoHUs 1 HUTpata cepedpa (1).

Bomnpoc OtBer
1 2,4

2 1

3 1

4 1,4

5 1,2

6 2,3

7 2,3

8 1,2

9 3

10 2,3,4

CBs3b MEXKIY KIIaCCaMU HCOPraHUIECKUX BEHIECTB

1. MoryT COBMECTHO HaXOUThCSI B BOJHOM PacTBOPE BEIIECTBA, (POPMYJIbI KOTOPBIX:
1) (MgOH)CI u HCI;

2) CuUOH)NO3 u KOH;

3) NHsHCO3 u NHs - H20;

4) NaHCO3 u H3CO:s.

2. C xaxasiM U3 BemecTs, hopmyisl koTopeix Oz, KOH, H20, B3anMoneiicTByerT:
1) ammuak;

2) okcun cepsl (VI);

3) okcup cepsr (1V);

4) oxcuJ MarHusl.

3. C KOH (p-p) pearupyer Kaxoe U3 BEIIecTB, GOpPMYIIbI KOTOPBIX MPUBEICHBI B PSAAX:



1) CO2, P20s, NaHCOs3, AI(OH)s;

2) ZnO, Fe(OH)2, BaClz, H2SOq;

3) Al203, Ca(HSO3)2, Zn(OH)2, N2Os;

4) CuCly, SO3, BeO, SiOa.

4. Nuruapooprodocdar aMMOHUS B BOJAHOM PAacTBOpPE pearupyer ¢ BEIIECTBAMHU, (POPMYIIBI
KOTOPBIX:

1) NHs;

2) KOH,;

3) H3POyg;

4) H2SOu.

5. Jlns ocymectsienus nepexoga Ca(HSOz)2, — CaSOs3 He0OX0AUMO B3SITh:
1) HoSOg3;

2) KOH;

3) H2SOq4;

4) Ca(OH)a.

6. lns ocymectnenus nepexoga NaHSO3z — NaxSO4 HeoOX0aUMO B3STh:
1) H2SOs3;

2) KOH;

3) H2SOq4;

4) K2SOa.

7. KapOoHaT KaJblus pearupyer, a cyabhar Kaius — HET, C BOAHBIM PACTBOPOM:
1) NaCl;

2) COy;

3) HNOs;

4) NHsNOs3.

8. Ilpu HarpeBaHUU COJIM MOTYT OOPa30BBIBATHCS:
1) KUCTOTHBIN U OCHOBHBIN OKCH/IBI;

2) Apyrasi cojib U MPOCTOE BEIIECTBO;

3) KHCIIOTa | 1IETI0Yb;

4) nBa ra3000pa3HbIX (H. y.) BEIIECTBA.

9.B BOJHOM PACTBOPEC BO3MOKHO B3aHMOHeﬁCTBHe MCKAY BCIICCTBAMU, q)OpMyHBI KOTOPBIX:
1) K2COs3 u CaCly;

2) Zn u CuSOyq;

3) Cuu Zn(NO3)2;

4) H2S u CuSOa.

10. Vkaxure QopMysbl BeIIeCTB, MPH HArpeBaHUU KOTOPBIX OOpa3yloTCs COEIUHEHMS,

KOTOpBIE MOTYT pearupoBarh ¢ pa30aBIEHHBIMH PacCTBOpPaMH 1LIeI04Yel ¢ 00pa30BaHUEM COJIEH:

1) KNOsg;
2) Al(OH)s;
3) CaCQOsg;
4) Cu(OH)..

Bomnpoc OtBet
1
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Bomnpocel k 2 aTrecTanuu
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIuU

1. VYkaxuTe ypaBHCHHE PEaKIMH, B Pe3yJbTaTe KOTOPOM CTEIEHb OKHCJIEHHS aTOMOB a30Ta
noHmkaercs ¢ 0 1o -2:

1) N2 + 4H20 = N2H4 + 40H7;

2) N2 + 4H,0 = 2NH20H + 20H;

3) N2 + 6H" = 2NHj3;

4) N2 + 8H" = 2NH4".

2. OTMeTbTE ypaBHEHHE PEaKLlHy, B Pe3yJibTaTe KOTOPOH CTeNeHb OKUCIECHUsS aTOMOB XJIOpa
noBbImmaetcs ¢ 0 10 +7:

1) HCI + 2H20 = CIO2 + 5H%;

2) Cl2 + 6H20 = 2CIO3™ + 12H;

3) Clz + 8H20 = 2CIO4 + 16H7;

4) 2HCI + H20 = Cl,0 + 4H".

3. Ykaxure cXembl peakluid, B pe3yibTaTe KOTOPBHIX CTENEHb OKHUCICHHS aTOMOB Xpoma
MOHMIKaETCs ¢ +6 10 +3:

1) CrO4* + 4H" = CrOz + 2H0;

2) CrO4% + 4H,0 = Cr(OH)s + 50H";

3) Cr07% + 14H* = 2Cr® + 7TH,0;

4) CrO4% + 8H* = Cr + 4H,0.

4. OrMmeTbTe€ CXEMBl WIH YpaBHEHHS, B KOTOPBIX MEPOKCHJ BOJIOPOJA  SIBISETCS
BOCCTAHOBUTCIICM:

1) H202 + 2H" = 2H,0;

2) H,02 = Oz + 2HY;

3) H202 + KMnO4 + H2SO4 — MnSO4 + K2SO4 + O2 + H20;

4) PbS + H202 PbSO4 + H20.

5. Ykaxunrte YpaBHCHUA peaKHHﬁ, B KOTOPBIX CTCIICHb OKUCIICHUA aTOMOB (bOC(i)Opa
moHmxkaercs ¢ +3 go +1:

1) H3PO3 + 2H* = H3PO2 + H20;

2) H3POs4 + 4H" = H3PO, + 2H20;

3) HPO3? + 2H,0 = H3PO, + 30H";

4) PO4% + 2HPO3% + 20H".

6. Bce niieMeHTBI, Kakoro psijia OKUCISIOTCS B OKHUCIHTEILHO-BOCCTAHOBUTEILHOW PEAKITUH,
MIPEJCTABICHHON CXEMOM

Cr2Ss+ Mn?* NO3 + CO3? — CrOs> + MnO4% + NO + COz + SO4%* ?

1)C,S,Cr;

2) Mn, N, S;

3) Mn; S, Cr;

4) Cr, S, N.

7. YKaKUTE CUMBOJIBI QJICMCHTOB, KOTOPBIC OKHUCJIAKOTCA B PCAKIIUU, CXEMa KOTOpOﬁ
FeS, + HNO3 — Fe(NO3)3 + H2SO4 + NO + H20:

1) Fe;

2) N;



3)S;
4) 0.

8. B peakmuu, cxema KOTOpOit Cr07% + 14H* + 6CI" = 3Cl, + 2Cr®* +7H,0, okucauTeasMu
SIBIISTFOTCS. @TOMBI DJIEMEHTA, CHMBOJI KOTOPOTO:

1) CI;

2) Cr,

3) H;

4) 0.

9. VKaxxuTe ypaBHEHHS ITPOIECCOB OKUCIICHU:
1) Cr(OH)3 + 50H" = CrO4* + 4H0;

2) ClIO2” + 20H = CIO3 + H20;

3) Zn0O2% + 2H,0 = Zn° + 40H";

4) HoPO2 + 2H™ = H3POo.

10. Ilpu HarpeBanuu HUTpata cepedpa (1) BoccTaHaBIUBAIOTCSI aTOMBI AJIEMEHTA(OB):
1) TonbpKo cepedpa;

2) TOJIBKO a30Ta;

3) cepebpa u azora;

4) cepebpa 1 KUCIOpoa.

Bonpoc OtBer
1 1

2 3

3 1,2,3
4 2,3

5 1,3

6 3

7 1,3

8 2

9 1,2
10 3

TemnoBoii 3¢ ekt XMMUYECKOI peakuumn

1. OrmerbTe ypaBHEHHUs peaKIMi, JJI1 KOTOPBIX BeJIMYMHA TEIUIOBOro 3¢ddexra Oyxaer
HIPUMEPHO OIMHAKOBOM:

1) KOHp-p) + HCI = KCl p-p) + H20);

2)N2=N+N;

3) NaOHp-p) + HNOs(p-p) = NaNOs(p-p) + Hz200x);

4) CaCOs(r) = CaOr) + CO2(r).

2. YKQKUTE CXEMBI K30 TEPMHYECKUX MPOIIECCOB:
1)O+0 =0

2) H2Ox) — H20;

3) 2KNO3(r) = 2KNO2r) + Oz,

4) Al (1s22s22p°3s23pt) Al (1s22s22p°3st3p?).

3. VKaXnTe CXeMBI 9K30TEPMUIECKHX TTPOIIECCOB:
1) C (1s22s'2p%) — C (1s%2s5%2p?);
2) F+F — Fo



3) CeH1206(r) + 602(r) = 6CO2() + 6H20(x;
4) N2 + O2=2N0O.

4. OTMeTBTe YPaBHCHUSA HpOHeCC&, HpOTeKaIOH_[eFO C HaI/I6OHBIHI/IM BbBIACJIICHUEM TCIIJIOTHI:
1) 2Hor) + O2(r) =2H20);

2) 2H2r)) + O2r) =2H200x;

3) 2H2(ry) + O2r) =2H20(v);

4) COzr) — COxp).

5. Ha ocHOBaHMH TEPMHYECKOTO YpaBHEHUs peakiuu roperus nporena CaHer + 9/20 o) —
COxr) + 3H20 () + 2060k /[ yraxwure TemmoBoi apdekt (k/x) peakuu roperus cmecu CzHe u O2
XUMHYECKHM KOJIMYECTBOM | MOJIb CO CTEXMOMETPUICCKHM COOTHOIIIEHHEM 00BEMOB PEarcHTOB:

1) 1498;

2) 1124,

3) 3745

4) 187, 3.

6. VYkaxure OK30TCPMHUUYCCKUC ITPOLCCChI:
1) Fo)’ + e — Fuy;

2) Hawy — 2H(y

3) Mgy — Mg + 2¢;

4) Ca(r)2+ + 2e = Caq).

7. DHIOTEpMUYECKUMH OYIyT IIPOLIECCHL:
1) Brey- — Brey’ + €

2) loy — la@);

3) H9m) — HYw;

4) C|(r)0 +e — Clyy.

8. Ouneprus cBsa3u H-Cl pasna 431 x/{x/mMonb, a sneprus ceszeit H-H u CI-Cl cootBeTrcTBeHHO
paBHbI 436 k/{/Monb. Ha ocHOBaHMM ATHX JaHHBIX paccuuTaiTe TemioBoi apdext (k/x), peakuuu
o0Opa3oBaHus 1 MOJIb XJIOPOBOAOPOAA M3 NMPOCTHIX BELIECTB:

1) +92;

2) +184;

3) -92;

4) -184.

9. DHeprus xumuueckoit cBazu H-H pasua 7,24*10°°x. Vkaxute Teropoit sddext(k]Ix)
PEaKIMy MpeBpaIeHIsl B aTOMBI MOJIEKYJIIPHOTO BOJOPOA Maccoi 4r:

1) +435,8;

2) +871,7;

3)-871,7;

4) -435,8.

10. Tepsast sHeprus MOHW3aIMK atoma xiopa pasHa 20,8*107° JIx. Haiinure smepruro (kJIx)
KOTOPYIO HAaJO0 3aTpaTUTh JUIs MEpEeBOJAa B KATHOHBI BCEX aTOMOB, COJEP/KAIIMXCA B IOPLUU
aTOMapHOro Xjopa maccou 7,1r:

1) 62,6;

2) 125,2;
3) 187,8;
4) 250,4.
Bonpoc
1 1,3

2 2,3,4
3 1,2,3
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CKOpOCTL XMMHYeCKOi P€aAKIUU U XUMHYECKOEC PAaBHOBECHUE

1. YBennuuth BbIX0J NPOayKTOB oOpatumoit peakuuu Nor) + 3Har) =2NH3zr+ + Q MoxHO:
1) moBbIILIas aBIICHHUE;

2) UCIONb3Yys KaTaau3arop;

3) yBenuuuBasi KOHIIEHTPALIUIO BOJOPO/Ia;

4) noBbllIasi TEMIIEPATYPY.

2. B nanboupieii CTeeHN CMECTUTh B CTOPOHY 00pa3oBaHMsI MPOAYKTa pAaBHOBECHE B CUCTEME
2S0:(r) + O2) = 2S03(r) + Q MOXKHO, €CJIi OTHOBPEMEHHO:

1) NOBBICUTH U JaBJIEHUE, U TEMIIEPATYpY;

2) NOHU3UTH JIaBJICHUE, U TEMIIEPATYPY;

3) NOHU3UTH JaBJIEHUE, IOBBICUTH TEMIIEPATYPY;

4) MOBBICUTH JIaBJICHHE, IIOHU3UThH TEMIIEPATYPY.

3. PaBHOBecue SO%3(p) + H2Opx) = HSO3(p-p) + OH (p-p) — Q MOKHO CMECTHTB BIIPaBO, ECIIN:
1) 106aBUTH KUCIIOTHI;

2) 1006aBUTH BOMY;

3) n00aBHTH IIETIOYb;

4) MOBBICUTH TEMIIEPATYPY.

4. YMenbleHne 00beMa CMECTUTE B CTOPOHY UCXOIHBIX BELIECTB PABHOBECUE MPOLECCOB:
1) CaCOs3(x) = CaO¢r) + CO2ry;

2) CO2¢ry + H2Opx) = H2CO3p-p);

3) H2SO3p-p) = H2Opx) + SO3(r);

4) 2NH3) = Nogy + Hog.

5. VBennueHue o0beMa CMECTUT PaBHOBECHE B CTOPOHY MpPOJYyKTa (MPOIYKTOB) peakluu B
CJly4ae IIPOLECCOB:

1) Nao@y + Oy = 2NO;

2) Cn) + O2n) = 2COy;

3) 2S03(r) = SO2r) + Or);

4) BaO) + CO2ry) = BaCOs3(p).

6. B cTOpoHy 00pa3oBaHus CEpOBOI0poa paBHOBecue nporecca HoSpp) = = H'(pp) + HS (p-p)
— Q cmecrtuTcs mpu:

1) no6asnenuu B pactBop NaHS;

2) MOJKUCIIEHUN PacTBOPA;

3) NOHMKEHUH TEMIIEPATYPBI;

5) moamenavYMBaHUN PacTBOPA.

7. Ilpu MOBBILIEHUN TEMIIEPATYPHI:

1) Bo3pacTaer CKOpOCTh Kak SK30TEPMHUECKUX, TaK U SHAOTEPMUUYECKUX PEaKIU:

2) CKOPOCTb 3K30TEPMUYECKUX PEAKIIUI BO3PACTAET, & IHIAOTEPMUUYECKUX — YMEHBIIAETCS;
3) CKOPOCTH 3K30TEPMUYECKHUX PEAKINI YMEHBIIAETCs, a SHIOTEPMHUUECKHUX — BO3PACTAET;
4) yMEHBIIIAETCS CKOPOCTh KaK 9K30-, TAK SHAOTEPMHUUECKHUX PEAKIIH.



8. PaBHoBecue mponecca COxr) + H2Op) = H2CO30p-p) + Q B cTopoHy 00pa3oBaHUsl YTOJIbHOM
KHCJIOTHI CMELIAIOT:

1) noBbllIeHHE TaBICHUS,

2) NOBBILIECHUE TEMIIEPATYPBI;

3) yBenu4eHne KOHIEHTPALUU YTIEKUCIIOTo Irasa;

4) NOHUKEHUE JaBJICHUSI.

9. U3menenune xumuyeckoro konudectsa Beniectsa A HE moBiusier Ha CKOpOCTh peakiuu:
1) Ag) + B = ABp),

2) 2Am) + Ba) = A2B(r);

3) 2Aw) + 2B = 2AB();

4) Aw) + 2B = AB2r).

10. CkopocTh TOMOTE€HHOM 3K30TEPMUUYECKOM PEaKIMU CHHTE3a aMMHAKa MOXKHO YBEIUYMTH,
eclu:

1) noBeICUTH TEMIIEPATYPY;

2) UCIOJIb30BaTh KaTaau3aTop;

3) yBEIMYUTD JJaBJICHUE;

4) NOHU3UTH TEMIIEPATYPY.

Bomnpoc OtBeT
1 1,3

2 4

3 1,2,4
4 1,34
5 2,3

6 1,2,3
7 1

8 1,3

9 3

10 1,2,3
PacTBopbI

1. Vkaxxute BepHbIe yTBEPKICHUS:

1) npu 0O6pazoBaHUU PaCTBOPOB SHEPIHSI MOXKET KAaK BBIIEISTHCS, TaK U MOIJIOMIATHCS;

2) KOHILIEHTPUPOBAHHBII PacTBOP BCET/ia SABISAETCS HACBIIIEHHBIM;

3) HaCBIIIEHHBIN PacTBOP MOXKET OBITH Pa30aBIEHHBIM;

4) mpu yBeIMYEHHMH TeMIlepaTypbl pacTBOPUMOCTb Ta30B B JKHUIKOCTh KaK IPaBUIIO
YMEHBIIIAETCSI.

2. Xummdeckoe B3aumoeiicteue (20°C) BIUseT Ha paCTBOPHMOCTE B BOJIC BEIIECTB, (DOPMYITBI
KOTOPBIX;

1) N2;

2) SOg;

3) CO;

4) COa.

3. O6pa3oBaHue BOJAOPOIHBIX CBSI3€H OKA3bIBACT BIUSHUE HA PACTBOPUMOCTD B BOJIE:
1) ammuaxa;

2) 6ensona;

3) dropoBoOpOa;



4)cynbdaTa KaIusl.

4. PacTBOpUMOCTD BEILIECTB B BOJIC BCET/a YBEIIMUMBACTCS MPU:

1) UX XMUMHUYECKOM B3aUMO/ICHCTBHH C BOJIOM;

2) noHW>KeHue AaBjaeHus (I razoB);

3) oO6pazoBaHUM BOJOPOIHBIX CBSI3E€H MEXKy MOJIEKYJIaMHu BOJbI 1 PACTBOPUMOI'O BEIIECTBA;
4) NOBBILIEHUE TEMIIEPATYPHI.

5. HeoOxommMo Kak MOXHO OBICTpee pacTBOPUTH Kycouek caxapa B Bojae. s 3Toro
HEO00XO0IUMO:

1) oxsaguTh BOAY;

2) nolorpeTh BOAY;

3) pa3napoOuTh caxap;

4) nepemenInBaTh PacTBOp.

6. Xy>ke Bcero B BOJIC pacTBOPSIETCS:
1) nponanon-1;

2) mponaHoBast KUCIIOTA;

3) nponaHaib;

4) nponaHos-2.

7. Mausr pactBopsl KBr, KNOz, CaCl; u NaxSOs ¢ oauHaKoBOM MJIOTHOCTHIO U OJUHAKOBOM
MOJISIpHOM KOHLIeHTpaueld. Haubomnbieit Oyetr MmaccoBasi 0J1s1 pacTBOpa:

1) KBr;

2) KNOs;

3) CaCly;

4) NazSOa.

8. Ykaxxute (popMyIibl BEIIECTBA, HACHIIIICHHBIE PACTBOPBI KOTOPHIX OYAYT pa30aBlieHHBIMHU:
1) N2;

2) HF;

3) CaSO0q;

4) KNO:s.

9. B BoJie HauMeHee pacTBOPHUM ra3, (popMyiia KOTOpOro:

1) HCI,
2) SO2;
3) Oy;
4) NHs.
10. PactBOp 0Opasyercs, eciu ¢ Bogoit maccoit 50 r cmemats 50 r:
1) aTanona;
2) a30THOW KHCIIOTBI;
3) 6en3omna;
4) mena
Bomnpoc OtBet
1 1,34
2 2,4
3 1,3
4 1,2,3
5 2,3,4
6 3
7 2,3,4
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3JI€KTp0JII/ITI/I‘IeCKaﬂ Aucconuanus

1. HecMoTps Ha HajIM4KMe B BOJHBIX PAacTBOpax 3JIEKTPOJIMTOB 3apsHKEHHBIX YacTHII, PaCTBOP
B LIEJIOM 3JIEKTPOHEUTpaieH. DTO OOBSACHAETCS TEM, UTO:

1) noHsl B pacTBOpax rujpaTupoBaHbI;

2) 4KCII0 AaHMOHOB BCETia PABHO YUCILy KaTHOHOB;

3) MOHBI B pacTBOPE ABMXKYTCSI XAaOTUUECKU;

4) cyMMapHbI€ 3JIEKTPUUYECKHE 3apsi/ibl KATHOHOB M aHUOHOB YMCIIEHHO PABHBI.

2. BostHble pacTBOPBI 3JIEKTPOJIUTOB IIPOBOJAT SJIEKTPUUECKUN TOK 32 CUET:
1) TOJIBKO 3JIEKTPOHOB; 2) KaTHOHOB U AJIEKTPOHOB;
3) aHMOHOB U 3JEKTPOHOB; 4) KATUOHOB U AHUOHOB.

3. Kakyto posb urpaer Bojia pu pacTBOPEHUH XJIOpUAA Kanus?

1) nmpeBpalaet MeKTPOHENTPaIbHbIE aTOMBI KaJIUs B KATHOHBI KaJIUS;
2) mpeBpallaeT IEKTPOHEUTPAIbHBIE ATOMBI XJIOpa B AHUOHBI XJI0Pa;
3) BBICBOOOKJAET HOHBI KAJIUS U XJI0pa U3 KPUCTAJUINUECKOMN pEeIIeTKY;
4) ruapaTUpyeT UOHBI KaJIHs U XJIopa.

4. AToM XJIOpa U aHHOH XJIOpa MEX1y co00 pa3nuyaroTcs:
1) pasmepamu; 2) XMMHUYECKHMH CBOMCTBaMU;
3) 4KCIIOM 3JIEKTPOHOB 4) 3apsiiom sapa.

5. pH pacTtBOpa Bo3pacraeT, Korja B Bojie pPacTBOPSIOT:
1) rmnuH; 2) CH3sNHg;
3) ’KHJIKOE MBLIO; 4) A14Ca.

6. DIeKTpoNIMTHYECKast JUCCOIUAIS YTONIBHOW KACIOTH 00paTUMa, TaK KaK 3Ta KUCIIOTa:
1) cnabas; 2) HeycroitunBasi;
3) cunpHas; 4) HepacTBOpUMa B BOJIE.

7. Oxpacka JaKkMyca U3MEHSETCS B:
1) Boze; 2) Bogaom pactBope NaCl;
3) Bognom pactBope HC1;  4) Bomnom pactBope KOH.

8. pH pacTBOpa yMeHbIIAeTCs, KOT/ia B BOJIE 10 OTAEI5HOCTH PACTBOPSIOT:
1) HC1u NH3 2) SOz u K20;
3) NH4C1 u NasP0s; 4) NaHS04 u P2 Os

9. B paz0aBiieHHOM BOJIHOM PAaCTBOPE a30THOW KUCIIOTHI IPUCYTCTBYIOT YACTHLIBI:

) H.0; 2) H"; 3) HNO3 4) NOs

10. B pa30aBieHHOM BOJHOM pacTBope cynbdara sxenesa (1) orcyTcTByrOT yacTUIIBL:
1) aneKTpoHeUTpaIbHbIE AaTOMBI JKeJe3a;

2) THApaTHpOBAaHHEIE HOHBI Fe3*;

3) dopmynbabie equnauibl Fe2(S04)3;

4) mermapatupoBaHHbIE HOHB SO



Bomnpoc OtBeT
1 4

2 4

3 3,4,
4 1,2,3
5 2,3

6 1

7 3,4

8 4

9 1,2,4
10 1,3,4

HonHble ypaBHeHUs peaKkuui

1. Vkaxure cymMmmy KO3 (UIIMEHTOB B COKPAIIEHHOM HOHHOM YPaBHCHHH PEAKITUH MEKITY
pactBopamu, coaepxkamuMu 1 Mo NaHSO3 u 1 mons Ba(OH)2:
1) 3; 2) 4, 3)5; 4) 6.

2. Yxaxute cymMmmy Ko (HHUIMEHTOB B COKPAIIICHHOM HOHHOM YPaBHEHHUH PEAKIIUU MEXKTY
pactBopamu, coaepxkamumu 1 Mo NaHCO3 u 0,5 mons Ba(OH)z2:
1) 3; 2)5; 37, 4) 9.

3. CymmMma k03¢ (HUIIMEHTOB B COKPAICHHOM HOHHOM YPaBHEHHH PEAKIIMU MEXKIY PaCTBOPOM
Ba(OH), u uz6sitkom H3P04 paBHa:
1)2; 2)3; 3)4, 4) 5.

4. PactBop Ba(OH)2 HACHIIIAIOT YTICKUCIBIM Ta30M. YKaXHUTEe CyMMy K03 pHIneHTOB B

COKpAallICHHOM MOHHOM YpaBHCHHU PCAKIITNN 06p330BaHI/I}I KOHCYHOTI'O MPOAYKTa:
1) 3; 2) 4, 3)5; 4) 6.

5. Vkaxute cymMmmy K03((HUITMEHTOB B COKpalieHHOM ypaBHeHHH peakiun NasP0s ¢
n30b1TKOM H3P04:
1) 2; 2) 4; 3) 6; 4) 8.

6. PactBop Ba(OH), naceimarot oxcuniom docdopa (V). Yrkaxkute cymmy K0d3h(HUITHSHTOB B
COKpAIlleHHOM MOHHOM ypaBHEHUHU peakLuy 00pa30BaHUsl KOHEYHOTO MPOTyKTa:

1) 6; 2) 5; 3) 4; 4) 3.

7. Yxaxute cymMmmy Ko3((HUIIMEHTOB B COKPAIIEeHHOM HOHHOM YPaBHEHUH PEAKIIUN MEKIY
cyab(aToM MHKa Maccoit 3,22 T U rTuAPOKCUIOM HATpus Maccoi 3,2 r:
1) 4; 2)5; 3) 6; 4)7.

8. Vkaxute cymMmmy K03 (OUITUEHTOB B COKPAICHHOM HOHHOM YPaBHEHUH PEAKITH MEXTY
xnopunom xpoma (111) maccoii 1,59 r u ruaporcuaoM Kamus Maccoit 2,24 r:
1) 5; 2) 6; 3)3; 4) 4.

9. Taus! vonusl, popmyisl kotopsix HCO3 HY, K, OH™ . Uncio BO3MOXKHBIX PEAKIIUN MEXK LY
MIOTIAPHO B3ATHIMU IN'HAMH PAaBHO:
1) 6; 2)5; 3) 4, 4) 3.

10. JTanst noHsl, Gopmynsl kotopsix SOZ3 HY, Ba?*, OH . UnCIO BO3MOXKHBIX peaKIuit
MEXTy TIOTIapPHO B3STHIMH HOHAMH PABHBI:



1) 3; 2) 4; 3) 5; 4) 6.

OTtBeT

os)
)
=
=)
=4
(@)

OO INO|OT|BWIN|F
NIEAINWRFRWRFR W RW

[EEN
o

Hemeranbl: o01asi XapakTepUuCTHKA 3J1eKTPOHHOI0 CTPOEHHUS aTOMA, (PU3NYECKHX H
XHMHMYECKHUX CBOWCTB MPOCTHIX BEIECTB M COeTUHEHUI

1. 9J'IGMCHT]':>I MMOJIYyMCTAJlJIbl — 3TO:
1)C, B, N; 2)B, Si, As; 3) Ge, Te, S; 4) 1, P, S.

2. Yxkaxwurte GopMysbl COSTUHEHHH, Ha3BaHHS KOTOPBIX UMEIOT OKOHUYAHUE «UI:

1) CazNy; 2) CaSOs; 3) CaO; 4) CaH>

3. B kauecTBe BOCCTAaHOBHUTENEH 7Sl OTYyUYEHUSI METAJUIOB U3 OKCUJIOB UCIIOJIb3YIOTCS
IIPOCTHIE BEUIECTK. | HEMETaILIBI:
1) yrmepon;  2) a3oT; 3) KpeMHUA; 4) BOJOPOIL.

4. MunumanbpHasg OTpHLATCIIbHAs CTCIICHb OKHCJICHHA aTOMa HEMCTAJlJIa B COCAMHCHUAX
paBHa:
1)-5; 2)-4; 3)-3; 4)-2.

5. MaxkcuManbHasg NOJ0XKUTEIbHAS CTENIEHb OKUCIICHNS aTOMa HEMETAJLIA B COCONHCHUAX
paBHa:
1)+8; 2)+7; 3)+10; 4) +5.

6. TonbKO OKUCIUTEIILHBIC CBOMCTBA B peaknusax ¢ ApyruMu BEIICCTBAMU MPOABIIACT IIPOCTOC
BC€IICCTBO:

1) yraepon; 2)azot; 3) ¢top; 4) docdop.

7. Kak IMMOJIOKUTCIIBHBIC, TAK U OTPHULATCIIBHBIC CTCIICHU OKHUCIICHUA B COCAUHCHUAX
MMPOABJIAIOT ATOMBI 3JIEMCHTOM HEMECTAJIJIOB, CUMBOJIBI KOTOPBIX:

1)S; 2)0; 3)F, 4)N.

8. ENMHCTBEHHYIO CTEIIEHb OKUCIICHHUS B CIIOKHBIX BEIIECTBAX BCEr/Ia MPOSBISET aTOM:
1) dropa; 2) kucinopoma; 3)asora; 4)yriaepona.

9. Ykaxure o0mryto GpopMyiTy JeTydnuX BOJOPOAHBIX COCAMHEHUN 3JIEMEHTOB HEMETAIIIOB
VIIA rpynmsr:
1) HD; 2) H2D; 3) OHs; 4) OHa.

10. HewsBecTHbI (TI0Ka?) XUMHYECKUE COCTUHEHUS /IS JIEMEHTOB HEMETAJIOB, CHMBOJIBI
KOTOPBIX:
) He; 2) Xe; 3) Kr; 4)Ne.
‘ Bomnpoc \ Otset ‘




1 2

2 1,34
3 1,34
4 2

5 1

6 3

7 1,24
8 1

9 1

10 1,4

Bonopoa. Bona

1. Vkaxwure, Kakue XapakTepUCTHUKU POJIHAT BOAOPOJL C FaJIOr€HaMMU:

1) 4Kc0 BaJIEHTHBIX 3JIEKTPOHOB B aTOME;

2) BO3MO>KHOCTb IIPOSIBJIATH B COEIMHEHUSX CTEIIEHb OKUCIIEHUS,
paBHy1o -1;

3) 4uCIIO 3IEKTPOHOB, HEAOCTAIOIIUX J0 MOJTHOTO 3aBEPIIECHUS BHELTHETO JIEKTPOHHOTO
cI1os;

4) 4ncio 3IEKTPOHOB Ha BHEIIHEM 3JICKTPOHHOM CJIOE.

2. Bonmopon BeIiensseTCS Mpy B3aUMOICHCTBUU:

1) Cuu HCI (pas0.); 2) Zn u H2S04(pas6.);
3)NaH u H:0: 4) C n H,0 (t°).

3. Crenens okucienus aroma H pasHa -1 B cocrase:
) SiH4 u NHz; 2)CH4 u CaHz;
3) LiAlHs u SiHa; 4HC1 1 H0".

4. Bonopos — BOCCTaHOBUTENb, pearupys c:
1) CuO; 2)K; 3)O2 4)CoHa.

5. [Ipu B3auMoI€MCTBUY C BOJIOM THAPHU KaJIbIMs IPOTHUIIIET CBOWCTBA:
1) okucuTens;

2) BOCCTaHOBUTENS;

3) HU OKUCITUTENS, HX BOCCTAHOBHTEIIS,

4) OKHCITUTENS U BOCCTAHOBUTEIIS.

6. YkaxuTe 001yt GopMyiy THAPHUIOB HIETOYHO3EMEIBHBIX METAJUIOB!
1) MeH; 2)MeHz; 3)MeHs; 4)MeHa.

7. OTMETHTE CUMBOJ METaslia, KOTOPOTO HY>KHO MEHBIIIE €ro M0 Macce Ui MOIyYeHUS
OJIHOTO MOJISl BOJAOPO/Ia B PEaKINK C pa30aBI€HHON CEPHOM KUCIOTOM:
1) Mg; 2)Al; 3)Fe; 4)Zn.

8. C BOMOIi MOXKET pearupoBarh Kax10¢ U3 BELIECTB B I1ape:
1)FeuCu; 2)KHuHz; 3)NHzuZn, 4)CawuFe.

9. HE B3auMOJICHCTBYET C BOJIOW KaXKJ0€ U3 BEUIECTB B I1ape:
1) CaOu SiO2; 2)P20s5u SO3; 3) K2O u CaHz;  4) Hz u SiO2

10. ITpu Temneparype 20 °C Boja pearupyer ¢ MeTalJIaMU:
1) Ca, Na, Al (amansramupoBanssiii);  2) K, Ba, Zn;
3)Li,Sr,Be; 4) Rb, Cs, Fe.



Bomnpoc OtBeT
1 2,3

2 2,3,4
3 3

4 1,3,4
5 2

6 2

7 2

8 3,4

9 4

10 1

TEMA: «X XUMHUYECKAS CBA3b»
BAPUAHT 1

1. Bprancnuth pasHocts oTHocuTeNbHBIX DO atomoB mis cBsized H — O u O — M@ B coequnenun
rugpokcuga Maruuss MQ(OH)2 u ompenenuts: a)kakas u3 cBszeit H — O wm O — Mg
XapakTepU3yeTcsi OOJIbIIEH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapaKTep IUCCOIUALUUA THIPOKCHIA
MarHusi B BOJJHOM pacTtBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIbI

3. Kak wusmensercs mpouHocts cBsizu H — O B psangy ?
[Touemy?
4. Kakas uz monexyn XapakTepusyercsi 0ojee BBICOKON HSHeprueit

Jquccouyanuy Ha arombl? ConocTaBUTh MarHUTHBIE CBOMCTBA 3TUX MOJIEKYJL.

5.  Omnwucars ¢ no3unwmii merona BC anexktpoHHoe cTpoenue momekynbl BF3 u nona BF4.

6. Pammycer wonoB Na* u Cu’ ommuakoBer (0,098 HM). OOBACHHTH pa3UUME TEMIIEPATYP
nnasnenus xnopuaa Hatpus (801 °C) n xmopuna mean (1) (430 °C).

7. CepoBoaopo/ mpu 0OBIYHOM TeMIlepaType — ra3, a BoJa — XUAKOCTh. OOBSICHUTE ATO pa3jinive B
CBOMCTBAx.

BAPUAHT 2

1. Bprancnuth pasHocth oTHOcUTENBHBIX D0 aTtomoB ans cBsazeil H — O u O — Ca B coeaquHeHun
rugpokcuaa kambimsg Ca(OH)2 u onpepenuth: a)kakas u3 csizeit H — O wm O — Ca
XapakTepusyeTcsi OONbIIEH CTeeHbI0 HOHHOCTH; 0) KaKOB XapakTep AUCCOLMALUU THAPOKCHA
KaJIBIIMS B BOAHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak um3mensiercs mpounocts cBsizu H — O B pany ?
[Touemy?
4. Kakag u3 momekyn XapakTepu3yeTcsi 0oyiee BBICOKOW »IHEpruei

Jccolranuy Ha aToMbl? COMOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKY L.

5. CpaBHUTH crlocOObI 00pPa30BaHMsl KOBAJIEHTHLIX cBsa3ell B Mosekyiaax CHa, NHs, u B none NH4™.
MoryT mu cymectBoBath noHbl CHs* 1 NHs?"?

6. DTOpHI KanmbIus He TUCCOMMUpPYeT Ha aToMbl gaxe mpu 1000 °C, a momma memm (1) HeycToituns

y’Ke Tpu 00BbIYHOI Temneparype. Yem 00BSCHUTH Pa3MTUYHYIO IPOYHOCTH STHX COEAUHEHHI?
BAPUAHT 3

1. Beramenuts pazHocTh oTHOCHTENBHBIX DO aromoB aist cBszeid H — O u O — Sr B coenuHeHun
rugpokcuga crpouims Sr(OH)2 u ompenenuth: a)kakas w3 cBszed H — O wimm O — Sr
XapakTepusyercsi OOJbIICH CTEEHbI0 HOHHOCTH; 0) KaKOB XapaKTep AMCCOLUALUY THIPOKCHIA
CTPOHIIMS B BOJHOM pacTBope?



2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYJIbI

3. Kak wum3mensercs mpouHocth cBsi3u H — DO B pagy ?
[Touemy?
4. Kakas uz monexyn XapakTepusyeTcsi 0ojiee BBICOKON SHeprueit

Jqucconuaniy Ha aroMbl? COnocTaBUTh MATHUTHBIE CBOMCTBA 3TUX MOJICKYIL.

5. Kakoi#t aTOM MM MOH CITY>KHT JIOHOPOM JIEKTPOHHOM Tapsl pu oOpa3zoBanuu noHa BH4™?

6. Paamyc mona Ca?" pasen 0,104 um, nona Cd** - 0,099 am. OOBACHUTE pa3aUUHE TEMIIEPATYP
iaBieHns xuopuaa xanpims (780 °C) u xnopuna kagmus (0,099 °C).

BAPUAHT 4

1. Bpraucnutes pasHocth oTHOCHTEIBHBIX DO atomoB mis cBsizeil H — O u O — Cl B coenunenun
xnopHoBaructoit kuciorel HCIO u onpenenuth: a)kakas u3 cBsizeit H — O wim O — ClI
XapakTEepU3yeTcsl OOJIbIIEH CTENEHbID MOHHOCTH; 0) KAaKOB XapaKTep AMCCOIMAIIMH MOJICKYJIbI
HCIO B BogHOM pactBOpe?

2. OOBSCHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIbI

3. Kak u3mensiercs npouHocts cBsizu H — O B pany ?
[Touemy?
4, Kakag u3 momekyi XapakTepu3yercsi 0ojee BBICOKOH dSHEprucit

Jucconanuy Ha aToMbl? ColoCcTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.
5. Ommucarp ¢ mosunuii meroga BC crocobnocTh okcumoB NO u NO2 00pa3oBeiBaTh AMMEpHEIE

MOJICKYJIBI.

6. Ilpu mepexone or CsF k Csl temmneparypa ruiaBieHHsI KPUCTAUIOB yMeHbIIaeTcsi. OObACHUTE
nouemy?

BAPUAHT 5

1. Bpramciuth pazHocts oTHOCHTEIbHBIX D0 atomoB i cBs3eid H — O u O — Br B coenqunenun
opomHoBatucroit kucinotel HBrO m ompenenuth: a)kakas w3 cBseit H — O wm O — Br
XapaKkTepu3yeTcsi OOINbIIEH CTENeHbI0 MOHHOCTH; 0) KaKOB XapaKTep AUCCOIHAIMH MOJICKYJIbI
HBrO B BogaOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJIEKYJIbI

3. Kak u3mensiercs mpounocts cBsizu H — O B pany ?
[Touemy?

4. Kakumu marHuTHBIMU cBOMCTBaMH 00anaet Mosiekysna Oz. OOBsSCHUTE TTOYEMY.

5. Kakue U3 nmepedncieHHbIX YacTUIl HE MOTYT CYIIECTBOBaTh B YCTOMYMBOM COCTOSIHUM C MO3UILIUH
teopun MO ?

6. OOBsICHUTE HEYCTOHUMBOCTD TUApokcuaoB meau (1) u cepebpa (1).

BAPUAHT 6
1. Bbraucnute pazHocts oTHOcHTENbHBIX DO aTtoMoB /i cBszeit H — O u O — | B coenunennn
romHoBatucroit kucnotel HIO m ompenemuts: a) kakas u3 cmeid H — O wm O — |

XapaKkTepu3yeTcsi OOINbIIEH CTENeHbI0 MOHHOCTH; 0) KaKOB XapaKTep AUCCOIHAIIMH MOJICKYJIIbI
HIO B BojtHOM pacTBOpe?
2. OOBACHUTH MEXaHU3M 00pPa30BAHUS MOJIEKYJIbI

3. Kak um3mensercs mpouHocts cBsi3u H — O B psangy ?
[Touemy?

4. Kakne n3 nepeuncieHHbIX 4aCTHI] MTapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX 4acTULl HE MOTYT CYILIECTBOBATh B YCTOMUNBOM COCTOSIHUU C TIO3ULMH
teopun MO ?

6. OOBSICHUTE C MO3UIMIA MPEICTABICHUI O MOISIPU3AIUK HOHOB MEHbINYI0 ycroiunBocTh POCls B
cpaBuenuu ¢ PbCly.

BAPUAHT 7



1. Bpramciute pasHocts oTHOocuTenbHBIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
ronnoBatucroit kuciotel HIO u ompenenuth: a) xakas u3 cBsizei H — O wm O — |
XapaKTEepU3yeTcsi OOJIbIIEH CTENEHbID MOHHOCTH; 0) KAaKOB XapaKTep AMCCOIMAIIMN MOJICKYJIbI
HIO B BoHOM pacTBOpe?

2. OOBSCHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIbI

3. Kak um3mensierca mpounocts cBsizu H — O B pany ?
[Touemy?

4. Kaxkune 13 nepeuncieHHbIX 4aCTHL] TapaMarHUTHBI ?
Kakue u3 nepeuncieHHbIX YaCTHIl HE MOTYT CyILECTBOBATh B yCTOMYMBOM COCTOSIHUU € MTO3ULIUU
Teopur MO ?

6. K2COs mnaBurcs npu 890 °C 6e3 paznoxenns, Ag2COs pasnaraercs yxe npu 220 °C. O6bsicHuTE
yYKa3aHHOE pa3jinyue.

BAPUAHT 8

1. Bpraucnuth paznocts oTHOCUTENBbHBIX DO atomoB st cBsizeit H — O u O — As. Onpenenuts: a)
kakas u3 cBsizeit H — O wim O — AS Gosee nossipHa; 0) KaKOB XapakTep TUCCOIHAIUN MOJICKYJIbI
As(OH)3 B BogHOM pactBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYJIbI

3. Kak u3mensiercs npounocts cBsizu H — O B pany ?
[Touemy?

4. Kakune n3 nepeuncieHHbIX 4aCTUL] IapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX 4acTULl HE MOTYT CYILECTBOBATh B YCTOMYNBOM COCTOSIHUU C IO3ULMU
Teopun MO ?

6. BaCly B BomHbIX pacTBOpax auccornuupyer mnoiHocthto, a HQCly moutn He amccouumupyer.
OOBbsicCHUTE ATO pPA3IUYHE.
BAPUAHT 9

1. Beramcnuth pasnoctsh otHocuTenbHbIX DO s cBszeir K — Cl, Ca — Cl, Fe — Cl, Ge — Cl. Kakas
U3 CBSI3EM XapakTepusyeTrcs 00oJbIel CTeNeHbI0 HOHHOCTU?
2. OOBSCHUTH MEXaHU3M 00PA30BAHUS MOJICKYIIbI

3. Kak u3mensiercs mpounocts cBsizu H — O B pany ?
[Touemy?

4. Kaxue U3 nmepedyncieHHbIX YacTHII TapaMarHUTHBI ?

5. Kakue U3 nepeunciieHHbIX YacTULl HE MOTYT CYILIIECTBOBATh B YCTOMYMBOM COCTOSIHUU C MO3UIMH
Teopu MO ?

6. Y Kkakoro u3 coeaunenuit SrF2 nnu PbF, Temneparypa riasnenus Boiie? OObsCHUTE.

BAPUAHT 10

1. Bbraucnute pazHocts oTHOcHTENbHBIX DO aTtoMoB i cBsizeit H — O u O — | B coenunennu
fomHoBatucroit kucnotel HIO m ompenenmuts: a) kakas u3 cBmeid H — O wm O — |

XapaKkTepu3yeTcsi OOINbIIEH CTENeHbI0 MOHHOCTH; 0) KaKOB XapaKTep AUCCOIHAIIMH MOJICKYJIIbI
HIO B BojtHOM pacTBOpe?
2. OOBACHUTH MEXaHU3M 00pPa30BAHUS MOJIEKYJIbI

3. Kak um3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?

4. Kakne n3 nepeuncieHHbIX 4aCTHI] MTapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX 4acTULl HE MOTYT CYILIECTBOBATh B YCTOMUNBOM COCTOSIHUU C TIO3ULMH
Teopun MO ?

6. Kakoe u3 coequnennit MgCO3 mu ZnCO3 tepmuuecku 6omee ycTonunBo? OOBsICHUTE.

BAPUAHT 11



1. Bpruncnuth pasHoctb oTHOcHTENbHBIX DO atomoB mis cBsized H — O u O — M@ B coequHeHun
rugpokcuaa Maraus MQ(OH)2 u ompenmenuth: a)kakas u3 cBsizei H — O wmm O — Mg
XapaKkTepu3yeTcsi OOJIbIIEH CTEEHbI0 HOHHOCTH; 0) KaKOB XapakTep MUCCOIMAIUN THIPOKCHIA
MarHusi B BOJJHOM pacTtBope?

2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYJIbI

3. Kak wu3mensercs mpouHocth cBi3u H — DO B pagy ?
[Touemy?
4. Kakas uz monexyn XapakTepusyercsi 0ojee BBICOKON sHeprueit

JccoManuy Ha aToMbl? COMOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5.  Onucarp ¢ no3unmii Mmetoga BC anekTpoHHoe cTpoeHne Moiekyibl BFs u nona BF4™.

6. Pammycer wonoB Na' u Cu’ ommuakoBer (0,098 HM). OOBSCHHTH pasMyMe TEMIIEPATYP
iaBnenns xuopuaa Harpus (801 °C) u xnmopuna memu (1) (430 °C).

BAPUAHT 12

1. Bpruaucnutes pazHocts oTHOcUTENbHBIX D0 atroMoB mis cBs3eid H — O u O — Ca B coenuHeHuun
rugpokcuga kambimss Ca(OH)2 u onpepenuth: a)kakas u3 csizeit H — O wm O — Ca
XapakTepusyeTcsi OOJbIIe CTETeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IMUCCOLMAIMUA THAPOKCUAA
KaJIBLIMSI B BOAHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJICKYJIbI

3. Kak u3mensiercs npounocts cBsizu H — O B pany ?
[Touemy?
4, Kakag u3 momekyi XapakTepu3yercsi 0ojee BBICOKOH dSHEprucit

Jquccouranuy Ha atoMbl? COnocTaBUTh MAarHUTHBIE CBOMCTBA 3TUX MOJIEKYIL.

5.  CpaBHUTH crlOCOOBI 00pa30BaHysl KOBAIEHTHBIX cBsa3eill B Mosiekyiaax CHa, NH3, u B none NH4".
Moryt nu cymectBoBath HoHbl CHs* 1 NHs?"?

6. DTopuUI KAIbLMs HE AUCCOUUUPYET Ha aTOMBbI Jaxe mpu 1000 C, a moaum mMemu (1) meycroituus

yKe IpHu 00BbIYHOM TemnepaType. UeM 0ObSICHUTD Pa3IMUHYI0 MPOYHOCTh 3TUX COSTUHEHUN?
BAPUAHT 13

1. Beraucnuts pasHocTh oTHOCHTENBHBIX DO aTtomoB ais cBsizeit H — O u O — M@ B coemuHeHUH
rugpokcuga Maruuss MQ(OH)2 u ompenenuth: a)kakas u3 cBszeit H — O wm O — Mg
XapakTepusyercsi OOJbIIeH CTENEHhI0 HOHHOCTH; 0) KaKOB XapaKTep AMCCOIUALUK THIPOKCHIA
MarHusi B BOJJHOM pactBope?

2. OOBSACHUTH MEXaHU3M 00Pa30BAHUS MOJIEKYIIbI

3. Kak u3mensiercs mpouHocts cBsizu H — O B pany ?
[Touemy?
4. Kakag u3 momekyi XapakTepu3yeTcsi 0oyiee BBICOKOW HIHEpruei

Jccolanuy Ha aToMbl? COMOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYJI.

5.  Omnwucars ¢ no3unuii merona BC anextpoHHoe cTpoeHne mosekynbl BF3 u nona BF4'.

6. Pammycer moHoB Na* u Cu" omuuakoBel (0,098 HM). OOBACHHTH pa3jUYHE TEMIEPATYP
mnaBnenns xuopuaa Harpus (801 °C) u xmopua memu (1) (430 °C).

7. CepoBomopoa MpH 0OBIYHOM TeMmepaType — ras, a BoJia — KUAKOCTb. OOBSICHUTE 3TO pa3jinyue B
CBOWCTBAX.

BAPUAHT 14

1. Bpruaucnutes pazHocts oTHOCUTENBHBIX D0 atoMoB s cBsizeit H — O u O — Ca B coenuHeHun
rugpokcuaa kanbiuss Ca(OH)2 u ompenenuth: a)kakas u3 cBszed H — O wm O — Ca
XapakTEepPU3yeTcsi OOJbIIEH CTEMEeHbI0 MOHHOCTH; 0) KaKOB XapaKTep MHUCCOIUAIUUA THIAPOKCHIA
KaJIbLIMSI B BOAHOM pacTBope?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYJIbI .

3. Kak wusmensiercs mpouHocts cBsizsu H — O B psany ?
[Touemy?




4. Kakas w3 monexyn XapakTepusyercst 0ojee BBICOKON HSHeprueit
Jrcconranuy Ha atToMbl? CONMOCTaBUTh MAarHUTHBIE CBOMCTBA ATUX MOJIEKYJI.

5. CpaBHUTH crlocOObI 00pa30BaHKsl KOBAJIEHTHBIX CBs3eill B Mosiekyiax CHa, NH3, u B none NH4".
Moryt 1m cymectBoBath HoHbl CHs™ 1 NHs2*?

6. DTOpUI KAIbLMS HE AUCCOLUUUPYET Ha aTOMbI Jaxe mpu 1000 C, a momun memu (1) meycroituus

y>Ke MpHu 00bIYHON TemnepaType. UeM 00bSICHUTD Pa3IMUHYI0 MPOYHOCTh 3TUX COSTUHEHUN?

BAPUAHT 15

1. Bpramciute paznocts oTHocuTenbHBIX DO atomoB misa cBszeit H — O u O — Sr B coenuHeHnn
rugpokcuna crponuus Sr(OH)2 m onpepenuth: a)kakas u3 cszedd H — O wm O — Sr
XapaKTEePU3yeTCsl OOJIbIIEH CTEMEHbI0 MOHHOCTH; 0) KaKOB XapaKTep IUCCOIMAIlY THAPOKCH/IA
CTPOHLIUS B BOJTHOM pacTBope?

2. OOBSCHUTH MEXaHWU3M 00Pa30BaHUS MOJICKYIIbI

3. Kak um3mensierca npouHocts cBsizu H — O B pany ?
[Touemy?
4, Kakag u3 momekyi XapakTepu3yercsi 0ojee BBICOKOH dHEprucit

aucconuanuy Ha aToMbl? COMOCTaBUTh MArHUTHBIE CBOMCTBA ATUX MOJIEKYI.

5. Kaxoli aToM UM HOH CITY>)KUT JTOHOPOM 3JIEKTPOHHOM Mapkl npu odpasoBanuu noHa BH4™?

6. Pammyc moma Ca?* pasen 0,104 umM, nona Cd®" - 0,099 uM. OGBACHUTD pa3IHUHE TEMIIEPaTyp
miaBneHns xaopuaa xampims (780 °C) u xmopuaa kagmus (0,099 °C).

BAPUAHT 16

1. Bbraucnutes pasHocts otHocuTeabHbIX DO aromoB ms cesazeid H — O u O — Cl B coenunenuu
xnoproBaructoit kucimorel HCIO u onpemenuth: a)kakas u3 cBsizeit H — O wim O — ClI
XapaKTepU3yeTcsi OOJIbIIEH CTENEHbI0 MOHHOCTH; 0) KAaKOB XapaKTep AMCCOIMAIIMN MOJICKYJIBI
HCIO B BogrOM pactBope?

2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJIEKYIIBI

3. Kak m3menserca mpounocts cBsizu H — O B pany ?
[Touemy?
4. Kakas uz monexyn XapakTepusyercss 0ojee BBICOKOH »Hepruei

JICCOIMAMU Ha aTOMBI? COMOCTaBUTh MarHUTHBIE CBOWCTBA STUX MOJIEKYJI.
5. Omnmucarp ¢ nozunuit metoga BC cnoco6nocts okcuyoB NO u NO2 00pa3oBbIBaTh AMMEpHBIE

MOJIEKYJIBL.

6. IIpu mepexone or CsF k Csl temneparypa IiaBieHHs] KpUCTAUIOB yMeHblIaeTcsi. OObACHUTE
nouemy?

BAPUAHT 17

1. Bpraucnuth pazHocts oTHOCUTENbHBIX DO atomoB i cBsizeit H — O u O — Br B coenqunenun
OpomHoBatuctoit kucnotel HBrO u ompenenuts: a)kakas u3 cBszeit H — O wim O — Br
XapakTepU3yeTcsi OOJbIIEH CTENEHbI0 MOHHOCTH; 0) KAaKOB XapaKTep AMCCOIMAIIMN MOJICKYJIBI
HBrO B BogHOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak um3mensiercs mpodHocTh cBsizu H — D B pany ?
ITouemy?

4. Kakumu MarHUTHBIMU CBOMcTBaMu 06nagaet monekyna Oz. OO0bACHUTE TOYEMY.

5. Kakue U3 mepedynciieHHbIX YacTUIl He MOTYT CYIIECTBOBATh B YCTOMYNBOM COCTOSTHUU C TIO3HIIHH
teopun MO ?

6. OOBsICHUTE HEyCTOHUMBOCTD TUApokcuaoB meau (1) u cepedpa (1).

BAPUAHT 18



1. Bbruncnuth pazHocts oTHocUTenbHbIX DO atomoB mis cBszed H — O u O — | B coenqunenun
nonHoBatucto kucioTel HIO wu ompenmenuts: a) kakas w3 cBsizet H — O mwm O — |
XapaKTepu3yeTcsi OOJBIICH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapaKTep JUCCOIHAIMH MOJICKYJIbI
HIO B BomHOM pacTtBOpE?

2. OOBICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYJIbI

3. Kak wu3mensercs mpouHocth cBi3u H — DO B pagy ?
[Touemy?

4. Kakue u3 nepedncieHHbIX YaCTHI] TapaMarHUTHBI ?
Kakue 13 nepedncieHHbIX YacTUIl HE MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUM C TIO3UIIUU
teopuu MO ?

6. OOBSICHUTE C MO3UIMIA MTPEACTABICHUN O MOJSIPU3AIMU HOHOB MEHBINY0 ycToitunBocTh PHCls B
cpaBuenuu ¢ PbCly.

BAPUAHT 19
1. Bpramcnute pasHocts oTHOcuTenbHBIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
ronnoBatuctoi kuciotel HIO u ompenenuth: a) kakas u3 cBsized H — O mwm O — |

XapaKTepU3yeTcs: OOJBIICH CTEINEHbI0O MOHHOCTH; 0) KaKOB XapakTep JUCCOLHUAIMH MOJICKYJIbI
HIO B BotHOM pacTBOpe?
2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJICKYJIbI

3. Kak u3mensiercs npounocts cBsizu H — O B pany ?
[Touemy?

4. Kaxkune n3 nepeuncieHHpIX 4acTHL] TapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX 4acTULl HE MOTYT CYILECTBOBATh B YCTOMYNBOM COCTOSIHUU C IO3ULMU
teopun MO ?

6. K2COs3 mmaBurcs npu 890 °C 6e3 pasnoxenus, AgoCOs pasnaraercs yxe npu 220 °C. O6bsacHuTE
yYKa3aHHOE pa3jinyue.

BAPUAHT 20

1. Bpraucnuth pazHocts oTHOCUTENBHBIX DO atomoB st csizeit H — O u O — As. Onpenenuts: a)
kakas u3 cBs3eit H — O unn O — AS 6onee mossipHa; 0) KaKOB XapakTep TUCCOLUAIMN MOJIEKYJIbI
As(OH)3 B BogHOM pactBope?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak u3mensiercs mpounocts cBsizu H — O B pany ?
[Touemy?

4. Kaxkne 13 nepeuncieHHpIX 4aCTHI] NapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX 4acTULl HE MOTYT CYILECTBOBATh B YCTOMYNBOM COCTOSIHUM C TIO3ULIMH
Teopu MO ?

6. BaCl2 B BomHbIX pacTBOpax muccornuupyer moiHocthto, a HQCly moutn He amccoumupyer.
OOBbsicHUTE ATO pa3IUYHE.

OO0mas xapakTepucTHKA 3JIeMeHTOB VA rpynnsl.
A3ot. Oxcuabl a3ota. AMmuak. Cosin aMMOHMS

1. Conb aMMOHUs 00pa3yeTcst IPU B3aUMOICHCTBHH:
1)Zn u HNOg3 (ouensnpas6.); 2) NHsz u H20;

3) NHz « H20 1 HNOs3; 4) (NH4)2CO3 u KOH(p-p).
2. Pacrenus MOJIYy4YarOT a30T U3 IMOYBLI I'NTaBHBIM 06pa3OM B BUJIC:
1) NHz* u NOs; 2) NHz" u NO; ;

3)N2u NO27; 4)N2 u NO3

3. Ilpu xomuatHo# Temnepatype (20 °C) okcun azota ( 11') pearupyer C:
1) H20; 2) KOH (p-p); 3) Oz; 4) HCI (p-p).



4. B onMcaHWH CBOWCTB aMMHaKa BEPHBIMH SIBJISIFOTCS XapaKTEPUCTHKH:
1) 6e3 3amaxa;

2) ero BOAHBII PacTBOpP OKPAIIMBACT JIAKMYC B CHHHIA I[BET;

3) ¢ KHCIIOTaMU pPearupyer 1o TUIY pPeaKIui COCTUHEHNUS,

4) B peakusX ¢ KACIIOTAMU BBICTYIIACT B POJIM OCHOBAHHS,

5. Jlns1 1abopaTOpPHOro MOIy4YeHUs] aMMUAaKa MOXHO MCII0JIb30BaTh:

1) HarpeBaHuE HUTPUTA AMMOHUS;

2) B3auMo/JIeiicTBHE BOJHBIX PACTBOPOB HAIIATBIPS U rallleHON U3BECTH;
3) HarpeBanue kapOOHATa AaMMOHWS;

4) B3aumoelcTBUE rUAPOKapOOHaTa aMMOHMS U COJISTHON KHCIIOTBI.

6. Mexay coboii pearupyror:

1) Boansiit pactBop NH3 1 COz;
2) (NH4)2CO3 1 HNOg3;

3) NHz « H2O u HC1;

4) NH4HS04 u H2SO4.

7. AMMuak, pearupys ¢ COJSIHONW KUCIOTOM, BHICTYIIAET B POJIU:
1)KucnoTsl;

2) OCHOBaHUS,

3) akienTopa NpoOTOHA;

4) moHOpa AIEKTPOHHOH TapBhl.

8. B psany snementoB N — P — Sb ymeHbIIAIOTCS:
1) paauyc atoma;

2) BNEKTPOOTPUIATENILHOCTD;

3) oxucnuTenabHAas ClIOCOOHOCTD MPOCTHIX BEIIECTB;
4) sueprus cBsizu D — H B coenunenusx OHa.

9. B IpOMBIIIIJIEHHOCTH a30T MOJTYYaroT:

1) u3 Bo311yXa;

2) HarpeBaHUEM HUTPUTA aMMOHUS;

3) KunsiYeHueM BOIHOM CMECH HalllaThIPs U TalIeHOM
U3BECTH,

4) N3 MOYEBHHBI.

10. AMMHaK MOKHO OCYIIATh C TOMOIIIBIO:
1) CaO (1); 2) H2SO4 (xoH1L.); 3) SiOy; 4) P20:s.

OTtBeT
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2,34
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A30THasi KHCJIOTA U €€ COJIM. A30THbIe yI100peHHs

1. I'a3, oTHOCUTENIBbHAS IUIOTHOCTh KOTOPOTO 110 HEOHY paBHa 2,3, BbIAEISAETCS NpU
B3aUMO/ICIICTBUN:

1) Zn u H2SO4 (pa36.); 2) Cu u HNOs3 (koH11.);

3) Ag 1 HNOs (pa36.); 4) S 1 HNO3 (xoH1.).

2. B orimume oT pa3z0aBiIeHHOM COISTHOM KUCIOTHI pa30aBIeHHas a30THAsI KUCIIOTa
pearupyer c:

1) mosoMuTOM; 2) cepebpom;

3) TUAPOKCUIOM HATPHUS; 4) oKCHJIOM IIMHKA.

3. KonuenrpupoBannas azotnas kucinora HE pearupyer, a KOHIEHTpHUpOBaHHAs cepHast
KHCJIOTa — PEarupyer c:

1) Al (20 °C); 2) KC1 (1); 3) NaNOs (1); 4) KHCO3 (p-p).

4. Tlpu B3aumozeiicTBuu 1nHka ¢ pactBopom HNO3 oOpa3zyeTcst TOJIbKO OfHA COJIb U TOJIBKO

OJIHO MPOCTOE BEIIECTBO. YKAKUTE CYMMY KO3(P(PUIIMEHTOB B ypaBHEHUHU PEAKIINH:
1) 10; 2) 20; 3)29; 4) 32.

5. [Ipu pa3zbaBneHun cTeneHb BOCCTAHOBICHUS a30THOM KUCIIOTHI (T.€. YUCIIO AIEKTPOHOB,
MPUHSTHIX MOJIEKYJIOW KUCIIOTHI):

1) yBennuuBaercs;

2) yMEHbIIIAeTCsI,;

3) He u3MeHseTCs;

4) MOKET KaK BO3pacTaTh, TaK U YMEHbBIIATHCS.

6. Hauboiee FJ'Iy6OKO pa36aBneHHa;1 a30THas KUCJIOTa BOCCTAHABJIMUMBACTCS, pearupys C:

Mg; 2)Cu; 3)Ag; 4)Hg.
7. Cmech Oyporo rasza u Kuciopoja o0pa3yeTcsi Ipy HarpeBaHUH:
1) KNOs; 2) Cu(NOz)2; 3) AgNOs; 4) NHsNO:2.
8. KoHueHTpupoBaHHas a30THAs KUCIIOTA pearupyeT, a KOHLEHTPUPOBaHHAs COJISIHAs — HeT
c:
P; 2)Zn; 3)S; 4)NazS0s.
9. C paz0aBieHHON a30THOM KUCIOTON pearupyror:
1) KC1; 2) NH4HS; 3) K2COg; 4) (NH4)2SOsq.
10. B peakuusax Zn ¢ HNO3 pa3nu4HbIX KOHIIEHTPAIHA MOYKHO TIOTYYHTh:
1) NO; 2) NHsNO3z;  3) ZnsNy; 4) N20O.
Bomnpoc OtBet
1 2,4
2 2
3 2,3
4 3
5 1
6 1
7 2,3
8 13
9 2,3
10 1,24




Com
CouH — CITOKHBIC BEIIECTBA, P JUCCOIHAIIMHA KOTOPBHIX B BOJHOM PacTBOpPE 00pa3yroTcs
KaTHOHBI METAIJIOB U aHUOHBI KUCIIOTHBIX OCTaTKOB. COJIM 3TO CIIOKHBIE BEIIECTBA, B MOJICKYJIaX
KOTOPBIX aTOMbI METAJJIOB CBSA3aHBI C KUCIIOTHBIM OCTATKOM.

‘/”’/,/,/,,,/—”” Conu \\\A

O 2
CpepHue Kucnble cuoguue [ BOiHbIE
i I ) i
NaCl FeOHCI KAI(SO4)>
K2HPO
Cas(POa); ahie Fe(OH).Cl

CpeHye COJU — NPOIYKT TIOJIHOTO 3aMEIIEHHS aTOMOB BOJIOPO/Ia KUCJIOT HA aTOMbI METAILIA.

(NaCl, MgCOs, Caz(PO4)2 u.ap.)

C TOUKM 3peHMs TEOPUM >JIEKTPHYECKOH IMCCOLMALMU, CPEIHUMH COISMU HA3bIBAIOTCS COJIH,
o0pasylolye Mpy AUCCONMAIUKM B BOJHOM PacTBOPE KATHOHBI METalla M AHHOHBI KHCIOTHOTO
octaTka. Kucible comd — IpPOAYKT HEMOIHOIO 3aMELIEHMs aTOMOB BOJOPOJAA KUCIOT HA aTOMBI
metana. Kucible cou o6pasyroT TOIBKO JIBYXOCHOBHbIE H TPEXOCHOBHBIE KMCIIOTHI, HAIPUMED:

(NaHSO4, MgHPO4, Ca(H2P0O4)., Ca (HCO3), u ap.
C TOYKH 3peHHs] TEOPUM DIEKTPUUECKOH JUCCONMAIMH, KHCIBIMH COJISIMH HA3bIBAIOTCSA COJIH,
KOTOpBIE B BOJHOM PAacTBOPE AUCCOLUUPYIOT CTYHEHYATO, T.€. [0 HepBOil CTyNeHN
JUCCOLMALHS IPOMCXOIUT 10 METaJlTy, a BTOpasi CTYIEHb [0 NPUHIUITY JUCCOIMAIMH TOH KHCIIOTHI,
KOTOpas 00pa3yeT JaHHbIH KUCIOTHBINA OCTaTOK.
OCHOBHBIE COJIH — MPOAYKT HEMOIHOTO 3aMeIeHUs THAPOKCOTPYIIT MHOTOKHUCIOTHBIX
OCHOBaHUIA Ha KMCJIOTHBIA 0cTaTOK. OCHOBHBIE COJIM 0OPa3yIOT TOJBKO JABYX-M TPEXBAIECHTHBIE
MeTaJlIbl, HallpUMep:

(MgOHCI, AI(OH)2NO3, FeEOH(NOz3)2 wu.ap.)

C Touku 3pCHHA TCOPUU SHGKTPHHGCKOfI Jucconuanimu, OCHOBHBIMHU COJISIMH HA3bIBalOTCs
COJI, KOTOPBIC B BOAHOM PACTBOPEC NUCCOLMUPYIOT CTYIICHYATO, T.C. 11O HepBOﬁ CTYIICHU
aucconuanya MporuCXoauT IO KUCJIOTHOMY OCTAaTKy, a BTOpasd CTYIICHb IO MPUHIUITY JUCCOLTUALIUA
TOr0 OCHOBAHU:, KOTOPOC 06pa3yeT CIIOJKHBIA KaTHOH ,I[aHHOI>'I COJIH.

IHony4enne conent

a) Iloutn Bce MeTayubl (KpoMe METaUIOB, PACHOJOXKEHHBIX JIeBee BOJOpoJa B psAy
HaNpsHKEHUH METaJJIOB) PearnpyroT ¢ KMUCIOTaMH ¢ 00pa30BaHUEM CPEAHUX COJIEH:

Zn + 2HCI — ZnCl + Ha1
2K + H,CO3 — K2COs3 + Hot
2Fe + 2H3POs — 2FePO4 + 3H21

0) Oxcuabpl MHOTHX METAJJIOB B3aUMOJEHMCTBYIOT C KUCJIOTaMH C OOpa30BaHUEM CPEIHUX
COJICH:

HgO + 2HCI — HgCl, + H.0
Na,O + H,SOs — NapxSO4 + H0



Fe,O3 + 2H3PO4 — FePO4 + 3H20

B) OCHOBaHHS B3aMMOJICUCTBYIOT C KHCIOTaMH (peakivs HEUTpalu3anuu) ¢ 00pa3zoBaHUEM
CpEIHUX COJICH:

2LIOH + H,SO3  — LiSO3 + 2H20
Cr(OH)2 + H2SOs — CrSOg4 + 2H20
Al(OH)3z + 3HCI — AICI3 + 3H20

r) [Ipu B3auMOIEHCTBMM OCHOBHBIX W aM(OTEPHBIX OKCHJIOB C KHUCIOTHBIMH OKCHIAMH
00pa3yroTCs COJU:

CaO + SO — CaS03
AlLOs + P,Os — 2AIPOq
ZnO + N20s  — Zn(NOg3):

n) [Ipu HarpeBaHUM OCHOBHBIC OKCHJIBI PEArHPYIOT ¢ aM(pOTEPHBIMU OKCHUIAMH C
00pa3oBaHUEM COJICH:

tO
K20 + Fe203 — 2KFeO;

tO
CaO + Cr,03 — Ca(Cr02)2

tO

Na2O + ZnO — Na2Zn02

e) [Ipu HarpeBaHnM OCHOBHBIE OKCHJIBI PEArHPYIOT ¢ aM(POTEPHBIMU TUIPOKCHIAMH C
00pa30BaHUEM CPETHHUX COJIEH:

K20 + 2AI(OH); — 2KalO» + 3H.0
Na;O + Zn(OH), — Na2Zn0z + H20
CaO + 2Fe(OH); — Ca(FeO2)2 + 3H20

k) [Ipu HarpeBaHuM 1menoyen ¢ aMpoTepHBIMU OKCUAAMU 00Pa3yIOTCS COJIN:

tO
2KOH + Fe;03  — 2KFeO2 + H20
tO
2NaOH + Al,O; — 2NaAlOz + H20
tO

Ca(OH); + Cr203 — Ca(Cr0O2)2 + H20

3) [Ipu HarpeBaHUU IIENOUN TaKkKe B3aUMOJIEHCTBYIOT C aM()OTEPHBIMU THAPOKCUIAMHU C
00pa3oBaHUEM COJICH:

tO
KOH + AI(OH); — KAIO2 + 2H,0

2NaOH + Be(OH)2 — Na:BeO: + 2H20
tO
LiOH + Fe(OH)s  — LiFeO2 + 2H20



u) Oxcuapl aMpOTEPHBIX METAJIOB IIPU HarpeBaHUM pearupyroT ¢ KapOoHAaTaMH MIETOYHBIX
METaJUIOB ¢ 00pPa30BaHUEM HOBOM COJIM U YIJIEKUCIIOTO ras3a:

tO
Fe.O3 + Na,COs — 2NaFeO; + CO21
tO
BeO + K;.CO3  — K3yBeO2 + CO21
tO

Al;03 + Lio.CO3 — 2LIAIO, + CO21

K) HCKOTOPLIC COJIN MOKHO ITOJTYYUTDH peaxuneﬁ HOHHOI'0 0OOMeHa MCXKAY KHUCJIOTaMHU U
COJILIMM

2H3PO4 + 3CaCl, — 6HCI + Cas(POa4)2]
3H2S03 + 2FeBrs — 6HBr + Fez (SO3)3|
H2CO3 + MgSOs4 — H2SO4 + MgCOs|

JI) AM(l)OTepHBIe THUAPOKCHUABI pEAarupyroT ¢ KUCIIOTHBIMU OKCHUAaMU C 06pa30BaHHCM COJIM 1 BOJBbI:

Zn(OH)2 + SOz — ZnS04 + H20
3Mnz07 + 2AI(OH)z — 2AI(MnQOg4)s + 3H20
2Fe(OH)3 + 3CO» — Fez(C0O3)s + 3H0
M) lllenoun cBOOOIHO pearupyroT ¢ KUCIOTHBIMU OKCHJIAMU C 00pa30BaHUEM COJIM U BOJDIL:

2NaOH + CO2 — NaCOs3 + H0
3Ca(OH), + P20s — Caz(P0a)2 + 3H20
2KOH + N20s  — 2KNO3 + H20
H) PeaKHI/Ieﬁ HOHHOTrO 0OMeHa MCKAY HCKOTOPBIMU COJIIMHU U OCHOBAHUSAMHU MOKHO
MOJTyYUTh HOBYIO COJIb:

2K3PO4 + 3Ca(OH)2, — 6KOH + Caz(POs4)2|
CaSO4 + Ba(OH), — Ca(OH)2 + BaSOa]
NaCl + AgOH — NaOH + AgCl|
0) Conu aMMOHUS MOKHO TIOJIyUUTh Peakiiell o0OMeHa MKy HEKOTOPBIMU COJISIMH U
THPOKCHIIOM aMMOHHUSL:

FeCls + 3NH4OH — Fe(OH)s|+ 3NH4CI
Mg(NOs)2 + 2NH4OH — Mg(OH)2| + 2NH4NOs
ZnSO4 + 2NHsOH  — Zn(OH)2| + (NHa)2 SOq

1) MHOTHE KHCIIOTBI PEATUPYIOT C TUAPOKCHIOM aMMOHHS C 0OPa30BAHMEM COJIM M BOJIBI:
HCI + NH4OH — NH4Cl + H20
HNO3z + NH;OH — NH4NO3 + H»0O
H2SO4 + 2NH40H — (NH4)2 SO4 + 2H20

P) PacTBOpBI HEKOTOPBIX COJNEt OOMEHUBAIOTCSI CBOMMH COCTaBHBIMHU YaCTSMU C
00pa3oBaHNEM HOBBIX COJICH:

MgSO4 + BaCl, < MgCl; + BaSOs |

Al Jz + KsPOs < 3KJ+ AIPOs |
CoBr, + Na2S < 2NaBr + CoS |

e) Kucasie comm MOXHO IMOJIYUUTHh PECAKIUAMHA, HCKOTOPBIC U3 HUX MPUBCACHBI HUXKE:



CaCO3+H,CO3 < Ca(HCO3)2

KCIO4 + H2SO4 < KHSO4 + HCIO4
KNO3 + H2SOq4 < KHSO4 + HNOs3
NaOH + H2SO0q4 < NaHSO4 + H.0
Ca(OH)2 + 2CO, <« Ca(HCO3)2

2NaOH + H3POs < NaxHPO4 + 2H,0
Ca(OH); + H3POs <« CaHPO4 + 2H20
Ca(OH), + 2H3POs < Ca(H2P04)2 + 2H20
NaOH + H3POq4 < NaH2PO4 + H20

Na[Al(OH)4] + CO2 < AI(OH)3|+ NaHCO3
Caz(PO4)2 + 4H3POs < 3Ca(H2PO04):

T) OCHOBHBIE COJIM MOYKHO TIOJIyYUTh CIICAYOIIMU PEaKIHIMU:

AICIz + 2NaOH < AI(OH)2Cl + 2NaCl

2MgCl; + 2Na;CO3z + H:O0 < [Mg(OH)]. COs | + CO2 + 4NaCl
Fe(NOs3)z + H.O < FeOH(NO3)2 + HNO3

2ZnS04 + K2CO3 +4HO0 < [Zn(OH)]2CO3 + 2KOH + 2H2S04
2CuSO4 + Na2,CO3 + 4H20 < [Cu(OH)].CO3 + 2NaOH + 2H2SO4
Al2(SO4)3 + Na2COs3 + 6H20 < [AI(OH)2].CO3 + 2NaOH + 3H2S04
Cr2(S04)3 + (NH4)2S + 6H20 < [Cr(OH)2]2S + 2NH4OH + 3H2S04
2AICI3 + (NH4)2S + 6H20 < [AI(OH)2]2S + 2NH4OH + 6HCI
2FeCl3z + (NH4)2CO3 + 6H.0 < [Fe(OH).]. CO3 + 2NH4OH + 6HCI
2ZnCl2 + Na2COz + 4H,0 < [Zn(OH)]2CO3 + 2NaOH + 4HCI
2Zn(NO3)2 + K2S + 4H,0 < [Zn(OH)]2S + 2KOH + 4HNO3

XuMHu4ecKHe CBOMCTBa coJiei

a) [Ipu HarpeBaHWM MHOTHE COJIM PA3JIarar0TCs, TAKOM MPOIIECC HA3bIBACTCS TEPMHUUECKUM
Pa3I0KEHUEM:

tO
CaCO3 < CaO +CO27
tO
NH4Cl < NHzt +HCIt
tO
2CU(NOs3); < 2CuO + 4NO,1 + 021

0) [Ipu B3auMOIEMCTBUU C KUCIOTAMH MPOUCXOTUT OOMEH COCTAaBHBIMU YaCTsIMHU, T]IE
o0Opa3yeTcs HOBasi COJIb M HOBasi KUCIIOTA:

Mg(NO3)2 + H2S < 2HNOs + MgS|
Alx(SO4)3 + 2H3POs < 3H2SO04 + 2AIPO4
CaClz + H2CO3 & 2HCI + CaCOs)

B) HpI/I B3aUMOJCHCTBUH C OCHOBAHUSIMU 06pa3yeTc;1 HOBas COJIb U HOBOC OCHOBAHUC:

Fex(S04)3 + 3Ba(OH)2 < 2Fe(OH)3| +3BaS04)]
MgCOs + 2KOH < Mg(OH)2| + K2COs3
AIPO4 + 3NaOH < AI(OH)3] + NasPO4



r) PacTBOpBI coneli pearnpyroT ¢ pacTBOpaMu JAPYTHX COel, 0OMEHUBAsICh CBOUMHU
COCTaBHBIMH YaCTHLIAMHU ¢ 00pPa30BaHUEM HOBBIX COJIEH:

CaCl, + Na2COs3 < 2NaCl + CaCO3|
3Mg(NO3)2 + 2K3POs < MQ3(POs4)2| + 6KNO3
Fe2(SO4)3 + 3BaCl> < 2FeCls + 3BaS0s4|
1) HexoTopeie coiu moaBepraroTcsi THAPOIU3Y, TIe 00s3aTeIbHBIM YCIOBUEM SIBIISCTCS
06paSOBaHI/Ie ci1aboro QJICKTPOJIUTA

DI'maponus costeid, 00pa3oBaHHBIX CUIIBHOM KHUCIOTOM U CJIa0bIM OCHOBAaHHEM:

FeCls + HOH < HCI + FeOHClI; 1 — cTyneHs

FeOHCIl, + HOH <« HCI +Fe (OH).Cl 2 -—crynens

Fe(OH).Cl + HOH < HCI + Fe(OH)3| 3 — cTymeHn
2)['uppornu3 coinelt, 00pa30BaHHBIX CIa00M KUCIOTON U CHIILHBIM OCHOBAHUEM:

KoCO3+HOH << KOH + KHCO3 1 - cryness
KHCO3z + HOH < KOH + H,CO3 2 —crynenb

3)['unponu3 comneit, 00pa30BaHHBIX CJIA00W KHCIOTOH M CJTa0BIM OCHOBAHHEM:
AlS3 + 6 HOH < 2AI(OH)3| +3H2S1

e) bosiee akTHBHbBIE METaJLIBI BCTYNAIOT B PEAKLIMIO 3aMEILEHUS C COJISIMH, BBITECHSSI MEHEe
AKTUBHBIN MeTail1 ¢ 00pa30BaHUEM HOBOW COJIH:

Fe(NOs), + 2K < 2KNOs3|+ Fe
AICIz + 3Na < 3NaCl + Al
ZnSOs+ Mg < MgSO4| +Zn

k) KapOoHaThI 111€JI0YHBIX METAJUIOB PEarupyroT ¢ OKCHAaMU aM(pOTEPHBIX METAJUIOB C
00pa30BaHNEM HOBBIX COJIEH:

Al203 + Na,CO3 < 2NaAlO; + CO2 1

Cr,03 + Na2CO3 < 2NaCrO; + CO2 1t

Fe2O3 + KoCO3 < 2KFeO, + CO2 1
Jlnis 3aKkperuieHus: MaTepuaia pacCMOTPUM psiji IPUMEPOB peIIeHUs 3aJad M0 M3yYeHHOH Teme
"OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN" .

Coan
1. Jaubr xummdeckue ¢opmyasl Bemects: HBr, NaHSOs, Cu20, Fe(OH)s, Fe(NOs)s,

Ca(HCOz3)2, N20s, H3BOs3, Li2O, SO., Ba(OH)2, Caz(POs4)2, Cu(OH).. Haueprure B
TeTpaasx TabIMIly ¥ pa3MecTHTE (POPMYJIbI IO COOTBECTBYIOIMM rpadam.

Ortser :
Oxcuasl OcHoBaHUI Kucnor Comn
bl
OcHoBuble | Kucnorusie | PactBopumbl | HepacTBopumeie Cpennue | Kucineie
e

Oxkcuppl ‘ OcHoBaHusl ‘ Kucnorst ‘ Conu ‘




OcHoBHbIE Kucnotueie | PactBopu | HepactBop Cpennue | Kucinble

MbIe UMBbIC
Cu.0 N20s Ba(OH). Fe(OH)s3 HBr Fe(NO3)s | NaHSO4
Li.O SO2 Cu(OH). H3BO3 Caz(PO4) | Ca(HCO:s)

2 2

2. Hanummute xumuuyeckue (QOpMyNbl  CIEAYIOIIMX  COJNel: KkapOoHarta  HaTpus,
ruapokapoonara kenesa (ll), cymwbdara sxemeza (lll), rumpooprodochara kampius,
OCHOBHOT'O XJIOpHJIa MarHus, AUTHIpoopTodochara KaibIus.

Otser :

Kap6onar natpust Na2COz, ruapokopoonar xenesa (1) — Fe(HCOz)2, cyabdar xenesa (I11) —
Fe2(S04)3, ruapooprodochar kamsius — CaHPO4, ocHoBHOM xmopua maraus — MgOHCI,
nuruapooprodocdar kanbiwst — Ca(H2PO4)2.

3. Hamummre Ha3Banus couseit, popmyisl kotopbix ganbl: NaCl, NaNOs, CaCly, KHSOs4,
Al(NO3)3, K3POs, Na2SO4, NaoS, NaxSO3z, Ca(HS)2, FeSO4, AgNO3, Fex(SOas)3, Na,COs,
Cr2(S04)3, NaHCO3, Ca(HCO3)2.

OtBer :

NaCl — xmopun narpusi, NaNOz — wurpar Harpusi, CaCl — xnopun kanpumsi, KHSOs —
ruapocyibdar kamus, Al(NOs)z — autpat amromunus, KsPOs — optodocdar kamus, NaSO4
— cynbar Hatpus, NaxS - cynabdun warpus, NaxSOz — cynbdur narpus, Ca(HS): -
ruapocynbbun kanbims, FeSO4 — cynbdar xenesa (1), AgNOs — aurpar cepedpa, Fe2(SOas)3
— cynbdar xeneza (I11), Na,CO3 — xap6onar natpusi, Cra(SOs)3 — cynsdar xpoma (I11),
NaHCO3 — ruapoxop6onar Harpusi, Ca(HCO3)2 — ruapokopOOHAT KajIbIIHsL.

4. Hanumute GOopMyIIbl BAXXHEHIITNX COJICH CIEIYIOUINX KHCIIOT: a) COJISTHOM, 0) CepHOH, B)
a30THOH, T) opTodocdopHoii, 1) yroiapHoU. HazoBaute 3TH comnm.

Ortser :

a) HCI — xyopun Hatpus (moBapeHHast COJIb)

6) CuSO4 - 5H20 - menrtaruzapar cynbpaTa Meau (MEAHBIM Kymapoc), CPeICTBO 3alUThI
pacTeHui OT BPEIUTEIIEH;

CaS0s - 2H20 -purunpar cynbdara Kanbuus (TUIIC), CTPOUTENBHBIA MaTepra
B) NH4NO3 — HuTpaT aMMoHus (aMMuaydHasi ceuTpa), yJ00peHus.

r) Cas(PO4)2 — opTodocdar kanpius 00pa3yeT CKeaeT MO3BOHOUHUKA

1) NaHCO3 — runpokapbonar Hatpus (cona),

Na>COs — kapOoHaT HaTpus (KATBIIMHUPOBAHHAS COJIA).

Na2COs - 10H20 — nexaruapat kapooHaTa HaTpHsl (KPUCTAIITMYECKAs COAA).
CaCOs — kapOoHAT KaIbIUs (M, U3BECTHSIK, MPaMop ).

5. Ilepeunnute cmocoObl TOMy4YeHUS COJIeW M HaNUIIMTE 1O JBa ypaBHEHUs
COOTBETCTBYIOIIUX XUMUUYEKCKUX PEAKIUN.

OtBer :
1) Pexiuu KKCIOT C METalIaMU, OCHOBHBIMU OKCHIAMH U OCHOBAHUSMHU:
Mg + H2SO4 = MgSO4 + Hz1
Ag20 + 2HNO3 = 2AgNOs + H20
Cu(OH)2 + 2HCI = CuCl; + 2H>0

2) Peakuus KUCIOTHBIX OKCUIOB C OCHOBAHUSAMH Y OCHOBHBIMU OKCHJIAMM:
2KOH + SO, = K3S03 + H20
CaO + SO3 = CaS0;4



3) OOMEHHBIE PEKIIHH:
BaCl, + MgSO4 = MgCl2 + BaSOa|
HCIl + AgNO3z = AgCl| + HNO3

1) Peakunu Mexxay MeTainiaMy U HEMETaulaMu:
2Fe + 3Cl; = 2FeCl3
Hg + S = HgS

6) CocTaBbTe ypaBHEHHS] XUMUYECKUX PEAKIUil, CXeMbl KOTOPBIX JIaHbI HUXKE:

Ca+... — CaSO4+Hz1 SOz3+... — CaS0q4

N20s + ... — Ca(NO3)2 CaO+... — CaSO0s3

Ca(OH); + ... —»CaS04 + H20 P,Os+ ... — Caz(POs4)2 +H20
Ortser :

Ca+ H2SO4=CaS0O4+H2 1
N20s + CaO = Ca(NO3)2
Ca(OH)2 + H2S04 = CaS04 + 2H20
SO3 + CaO = CaSO04
Ca0 + SO = CaSOs
P20s + 3Ca(OH); = Ca3(P0O4)2 + 3H20

6) C KakuMHM BeUIECTBAaMHU pearupyer XJOpHJA KajibliMs, €CIM IOoJydaeTrcs: a) cyibdar
Kanplus, 0) kapOoHaT Kaiublus, B) opTodocdaT KaibLus, I) THAPOKCHA KaibLUs, )
xJjiopoBogopoa? Hanuimre ypaBHeHUs peakluii ¥ MOSICHUTE, TOYEMY OHU MIIYT 0 KOHLA.

OrtsBer :
a) CaCl, + Na;SO4 = CaSO4] + 2NaCl

6) CaCl, + Na;COs = CaCOs| + 2NaCl
B) 3CaCl, + 2NasPO4 = Cas(POu)2| + 6NaCl

r) CaCl, + 2H,0 = Ca(OH)2| + Hz1 + Cl21
0
t

1) CaClz + HzSOuxomy) = CaSO4 + 2HCI1

Peakuuu a) - B) UAyT A0 KOHIA, TOTOMY 4TO 00pa3yroT OcaJoK. Peakuus r) UAeT mpH AIEeKTPOIn3e
BojgHoro pactBopa CaClz ¢ ob6pazoBanueM aByx ras3oB. [Tociemuss peakius HACT 0 00pa30BaHHUS
XJIOPOBOJIOPOJAa MPU HArPEBAHMM TBEPAOrO XJIOpUJA KalbIUsl C KOHLEHTPUPOBAHHOW CEpHOM
KHUCJIOTOM.

2) Kakumu qByms crioco0aMu 13 OKCHIa KaJbIMs MOKHO TIOJIYYUTh: a) Cy/Ib(daT KaabIus,
6) optodocdar kanpuusa? CocTaBbTe ypaBHEHHS PEAKIIUH.

Ortser :
a) CaO + SOz = CaS04
Ca0 + H2SO4 = CaS04 + H20
0) 3CaO + P20s = Cas(PO4)
3Ca0 + 2H3P0O4 = Ca3(PO4)2 + 3H20

3) Hanuime ypaBHEHUS peakiinii HEHTpaau3alliy, B pe3yIbTaTe KOTOPHIX 00pa3yroTCs COJH,
dopmysel kotopeix ciaenyromue: a) AlClz, 6) BaSOs, B) Ba(NOz)2, r) NaNOs, 1) NasPOs, €)
NaHSO4, x) KH2PO4, 3) KoHPO..



Ortser :
a) Al(OH)3z + 3HCI = AICI3 + 3H.0
0) Ba(OH). + H2SO4 = BaSO4 + 2H20
B)Ba (OH). + 2HNO3 = Ba (NO3),+ 2H,0
r)NaOH + HNO3z = NaNOs + H20
1)3NaOH + H3PO4 =NazPO4 +3H20
¢)NaOH + H2SO4 = NaHSO4 +H20
K)KOH+ H3PO4 = KH2PO4 + H20
3) 2KOH + H3PO = K;HPO4 + 2H20

8. CocTaBbTe ypaBHEHHUS PEAKIUI, CXEMbI KOTOPBIX JAHbI HUKE!
a) Ca — CaO — Ca(OH), — Ca(NO3)2 — CaS0g4
0) Al203 — Alz(SO4)3 — AI(OH)s — Al203
B) CaCO3 — CaO — Ca(OH), — CaCO3z — Ca(NOs):
r) Cu —» CuO — CuCl; — Cu(OH); — CuO — Cu — CuSO4 — Cu(OH)>
n1) Mg — MgO — Mg(OH)2 — MgSO4
¢) C — CO2 —» NaxCO3 — CO, — CaCOs
K) Fe2(S04)3 — Fe(OH)3 — Fe203 — Fex(S04)3
3) P — P205 — H3PO4 — Caz(POs)2 — H3POs4 — Ca(H2P04):2
n) Al2(SO4)s — AI(OH); — Al203 — AICI; — AI(OH)3; — AI(OH).CI
k) SO3 — ZnSOs — Zn(OH)2 — ZnO

Ortser :
a) 2Ca + 02 = 2Ca0
CaO + H20 = Ca(OH)2
Ca(OH)2 + 2HNO3 = Ca(NOs3), +2H20
Ca(NO3z)2 + ZnSO4 =CaS04| +Zn(NO3),

0)Al203 + 3H2S04 = Al2(SO4)3 +3H20
Al>(SO4)3 + 6KOH = 2AI(0OH)3| + 3K2SO4
2Al(OH)3| =A;03+ 3H20

B)CaCO3 = CaO + CO;
CaO + H20 = Ca(0OH);
Ca(OH)2 + CO2=CaCO0s), + H20
CaCOz + 2HNO3 = Ca(NQO3)2 + CO21 + H20

r) 2Cu + 05 = 2Cu0
CuO + 2HCI = CuCl; + Hz0
CuCl, + 2KOH = Cu(OH)z|  + 2KCl
0
t
Cu(OH)2 = CuO + Hz0
0
t
CuO+H2=Cu+Hx0
CU + 2H2804(KOHu.) = CUSO4 + SOZ + 2H20
CuSOs + 2NaOH = Cu(OH)2|  + NazSOs

n) 2Mg + 02 = 2MgO
MgO + H,O = 2Mg(OH)2
Mg(OH)2 + H2SO4 = MgSO4 + 2H20

e)C+0,=CO0O,
CO; + 2NaOH = Na;COz + H20
Na>COs + 2HCI = 2NaCl + CO21 + H.0
CO; + Ca(OH)2 = CaCOgz|+ H20



K) Fe2(S04)3 + 6KOH = 2Fe(OH)3 + 3K2SO4
0
t
2Fe(OH)3 = Fe203 + 3H20
Fe203 + 3H2S04 = Fe(S04)3 + 3H20

3) 4P + 50, =2P,0s
P20s + 3H20 = 2H3PO4
2H3PO;4 + 3Ca(OH), = Caz(POs4)2 + 6H20
Caz(P0Os)2 + 6HCI = 3CaCl; + 2H3PO4
2H3PO4 + Ca(OH)2 = Ca(H2P04)2 + 2H20

n)Al2(S0s)3 + 6KOH = 2AI(0OH)3| + 3K2S04
2Al(OH)3 = Al203 + 3H20
Al,O3 + 6HCI = 2AICI3 + 3H20
AICI3 + 3NaOH = AlI(OH)3| + 3NaCl
AI(OH)3 + HCI =AI(OH).CI + H.0

k) SOz + ZnO = ZnSO4
ZnSO4 + 2KOH = Zn(OH)z|  + K»SO4
0

t

Zn(OH)2=2Zn0O + H>O

1. 2K+S — K5S
2. 4K + O, — 2K20
3. K20 + SOz — K3S03
4, K20 +H,0 — 2KOH
5. 2KOH + H2SO3; —  K3SOs + 2H20
6. KoS— 2K +S
7.S+02 —» SO,
8. SO2 + H.O — H»SO3
9. K2S03 — K20 + S0

10. SO7 + H20 — H»S03
11. K»SO4 + 2H,0 — 2KOH + H2S04

OcHoBaHuSA
(ruaApOKCHIBI METAJLIIOB)

OcHoBaHuA

HépactBopumbie

PactBopumbie
| (ukenoun)

rmppokcuabl, | rmppoKcuabl, npoasnmozj,ue
KOH ! NaOH npoasiadaowme aMd)OTeprle CBOﬁCTBa
Ca(OH)2, NH4OH OCHOBHbIe CBOWCTBa

OcHoBaHMSI — CIIOKHBIE BEIECTBA, MPH AMCCOIHAIMM KOTOPBIX B BOAHOM pacTBOpe oOpa3yroTcs
MOHBI MeTaJUIoB (aMMOHMsI) U Tuapokcua-uoHsl OH. K HeopranuyeckuM OCHOBAaHHSIM OTHOCSITCS

TUAPOKCHUABI METAJIJIOB 1 aMMHUAKa.

/ Wenoun \




Mg(OH)z, Ni(OH)2, Cu(OH)2 LLlenoyn — pactBopmmble B
BO/J€ OCHOBaHMA

AI(OH)s, Fe(OH)s, Zn(OH)2

Monyyenue mesnouei
a) lllenoun B TeXHUKE OOBIYHO MOIYYAIOT 3JIEKTPOIU30M BOJHBIX PACTBOPOB XJIOPUIOB:

2NaCl + 2H;0 — 2NaOH + Hz? + Clat

2KCl +2H,0 — 2KOH + Hat + Clot

0) Peakuueii oOMeHa MeX1y HEKOTOPBIMH COJISIMU K OCHOBAHUSIMHU 00Pa3yrOTCs LEI0YH:
K2COz + Ba(OH). — 2KOH + BaCOs3
NaCl + AgOH — NaOH + AgCl]

B) lllenoun MoryT OBITH TaKK€ MOIYYEHbI B3aUMOJEHCTBUEM IEIOUYHBIX U
L1EJIOYHO3EMENBHBIX METAJNIOB C BOJOM:

Na + 2H.O0 — 2NaOH + Hz1
Ca+ 2H20 — Ca(OH)2 + Hz21

F) Taxxe mienoun MOTYT OBITh TITOJIYUCHBI B3aUMOJCUCTBHEM OKCHUAOB IIEIOYHBIX U
MICJIOYHO3EMCIIbHBIX METAJIJIOB C BOJOI:

K20 + H,O — 2KOH
BaO + H.O — Ba(OH):
SrO + H,O — Sr (OH):

XuMu4ecKHe CBOMCTBA 1IeJ109eld
a) Peaknus HeliTpanu3zaiuy, T.€. peakius 0OMeHa MEX]Ty IET0YaMH U KUCTIOTaMu:

2KOH + H,CO3 — K>COs3 + 2H,0
NaOH + HCI — NaCl + H,0

3Ca(OH)2 + 2HsPO4 — Cas(POu)2 + 6H20

6) B3aHMOHeﬁCTBI’Ie meﬂoqeﬁ C KUCJIOTHBIMHU OKCHUAaMHU C O6pa30BaHI/IeM COJIM 1 BOABI:
2NaOH + SO2 — NaS0O3 + H20

Ca(OH); + CO2 — CaCOs + H.O

Ba(OH), + SOs — BaSO4 + H,O



B) lllenoun pearupyrot ¢ ampOTEpHBIMUA OKCHJIAMH ¢ 0Opa30BaHUEM COJIU U BOBI:
2KOH + Al203 — 2KaAl Oz + H20 uiu
KOH + 3H20 + Al,03 — 2K[AI(OH)4]
2NaOH + Fe203 — 2NaFeO2 + H20 wun
2NaOH + 3H20 + Fe203 — 2Na[Fe(OH)4]
2NaOH + ZnO — Na2Zn0O; + H20 nnn
2NaOH + ZnO + H20 — Naz[Zn(OH)4]
r) [Ipu B3auMopeiicTBIM ¢ aM(pOTEPHBIMH THAPOKCHIAMH TaKXKe 00pa3yroTCs COIb U BOJA:
2NaOH + Zn(OH)2 — Na 2[Zn(OH)4] wmm
2NaOH + Zn(OH)2 — Na 2Zn0O2 + 2H20
NaOH + AI(OH); — NaAlO2 + 2H20 wunu
3NaOH + AI(OH)s — Nas[Al(OH)g]
KOH + Fe(OH)s — KFeO2 + 2H.0 wmm
3KOH + Fe(OH)s — Ks[Fe(OH)q]
a) PacTBopsI 11eno4ueit pearupyroT ¢ HEKOTOPBIMH HEMeTaJIaMU:
2NaOH + Cl,  — NaCl + NaOClI + H20 (ua xomo7e)
6KOH + 3Cl,  — 5KCI + KCIO3 + 3H20 (mpu HarpeBanum)
2NaOH + Si + H20 — NazSiO3 + 2H21
e) ll{eoun BCTYMarOT B PEAKIHI0 OOMEHA C HEKOTOPBIMH COJISIMH:
FeSO4 +2NaOH — Fe(OH)2| + Na2SO4

2LIOH + MgCl,  — 2LiCl + Mg(OH)2|
6KOH + Al2(SO4)s — 3K2SO4 + 2AI1(OH)3|

Am¢oTepHbIe THAPOKCHABI

IHony4yenne
a) o0ImMM METOJIOM MOJTYUYEHHs] HEpAaCTBOPUMBIX OCHOBAHUI SIBIISIETCS peakiusi oOMeHa:

Al> (SO4)3 + 6KOH — 2Al (OH)3 | + 3K2SO4
FeCls + 3NaOH — Fe(OH)3| +3NaCl

Cr2(S04)3 + 6NaOH — 2Cr(OH)3 | +3Na 2 SO4



0) Ha Bo3zayxe HekoTOpble amM(OTEpHBIE METAJIbl OKUCISAIOTCS, OCOOCHHO B NPHUCYTCTBUU
BIIAT'U:

4Fe + 302 + 6H20 — 4Fe(OH)s|
2Zn+ 02+ 2H,0  — 2Zn (OH)2}

B) llpu rumpomuse comeil, oOpa30BaHHBIX CHJIBHOW KHCIOTOH M ciaObIM aM(pOTEpHBIM
OCHOBaHHEM, 00pa3yroTcs aM(pOTEPHBIE THIPOKCUIbI:

AICls+HOH  — HCI + AIOHCI;
AIOHCI + HOH < HCI + Al(OH)CI
AI(OH),Cl + HOH < HCI + Al(OH)s|
Fe(NOs); + HOH < HNOs + FeOHNO3
FEOHNOs + HOH < HNOj3 + Fe(OH)2|

r) PactBopumsbie comu aMm(pOTEpPHBIX METAJUIOB, B3aMMOJCHCTBYS C THAPOKCHIOM aMMOHHUS,
00pa3yroT aMm(oTepHbIE THIAPOKCHIBL:

CrBrsz + 3NH4OH < 3NH4Br + Cr(OH)s|

ZnF; + 2NH:OH < 2NHsF + Zn(OH)|

AI(NO3); + 3NH4 OH < 3NH4NO3 + AI(OH)3|
XuMHUYeCKUe CBOMCTBAa aM(OTEPHBIX TMIPOKCUA0B

a) HpI/I IMMPpOKaAJIMBAHUHN aM(I)OTepHLIX THAPOKCHUIAOB ITPOUCXOOUT UX PA3TIOKCHUC HA OKCUI U
BOJIY: t0
2Cr(OH); — Cr203 + 3H.0
tO
2Fe(OH); — Fe203 + 3H0
tO
Zn(OH), — ZnO + H0

6) aM(l)OTeprIe TUAPOKCUBL CIIOCOOHBI pacTBOPATHCA KaK B KUCJIOTAX € O6pa30BaHI/IeM COJIeH:
2Cr(OH)2 + 3H2SO4 — Cr2(S04)3 + 6H20
Al(OH)z + 3HCI — AIClz + 3H20
Zn(OH)2 + 2HNO3 — Zn(NO3)2 + 2H,0
Fe(OH); + H3POs  — FePO4 + 3H20
TaK U B IEJI0YaX ¢ 00pa30BaHUEM COJIEii, B KOTOPBIX aM(OTEPHBIN METAJI BXOIHUT B COCTAB AHUOHA
Cr(OH)s + KOH — K[Cr(OH)4]
Al(OH)3z + NaOH — Na[Al(OH)4]
Zn(OH)2 + 2LIOH — Li2[Zn(OH)4]
Fe(OH)3 + 3BKOH — K3[Fe(OH)g]

B) AmdoTepHble TUIPOKCHUIBl NPU HATPEBAHMM PEATHPYIOT KaK C KUCIOTHBIMH OKCHJIaMHU C

06pazoBaHUEM CONeii:
2Cr (OH)3 +3SO3  — Cr2(S04)3 + 3H20
2Al (OH)3 + 3N205 — 2AI(NO3)s + 3H20
Zn(OH)2 + SOz — ZnS0O4 + H20



TaK ¥ ¢ OCHOBHBIMU OKCHIIaMU ¢ 00pa30BaHUEM COJIEH, B KOTOPBIX aM(POTEPHBINA METAIT
BXOIUT B COCTaB aHHUOHA:
2Cr(OH)3 + K:O  — 2KCrO2 + 3H20
2Fe(OH)3 + Na2O — 2NaFeO; + 3H,0
Zn(OH), + K:O  — K2ZnO; + H20

OcHoBanus

1. 3amonanTe TabMMIly, 3aMMMCcaB B HeW 1Mo 2-3 ¢GOpMYyJIbl BEIIECTB, OTHOCAIIUXCS K KaKIOMY
KJIACCy BELIECTB.

[IpocTsle BemecTa

CI105KHBIE BEIECTBA

MeTtamibl Hemeramisl OKcuanl ‘ OcHoBaHus KuciaoTtel Conn
OTBerT :
[TpocThie BemecTBa C105KHBIE BEIIECTBA
Mertanibl Hemetamnnl Oxcunbl | OcHoBanust | Kuciotsr Comn
Na 02 K20 LiOH HCI NaBr
Ca Cl, FeO Cu(OH)2 H2S04 CuSOq4
Al S Cr203 Fe(OH)s3 H3POg4 Caz(POa)2

2. Kakue BemiecTBa Ha3bIBAlOT OCHOBAaHUSMU W Kak UX kiaccupuuupyor? Hanummre
(GbopMyJbl OCHOBAaHUN 1 HA30BHUTE HX.

Otser :

OcHOBaHMSI — 3TO BEIISCTBA , B COCTAB KOTOPBIX BXOJSAT aTOMbI METajlla, COCIMHEHHBIC C
rugpokcorpynnamMu. C TOYKH 3pEHHS] TEOPUU DIIEKTPUYCCKOW IHCCOIUAIIMM OCHOBAHHS — 3TO
BEIIECTBAa, KOTOpPbIE B BOJAHOM pAcTBOpPE TUCCOLMUPYIOT HAa HOHBI MeTaia (WM aMMOHHS) H
ruapokcua nousl OH.

OcHoBaHus JesTCsA Ha pacTBopuMbie, win mieiaounsie (NaOH — rugpokcun natpus, Ba(OH):
— ruapokcuy O6apusi) u HepactBopumbie (CU(OH)2 — rumpokeun meau (11), Fe(OH)s — ruapoxcun
xenesa (11).

3. IlpuBenute 1Mo Tpu ypaBHEHHS PEAKIUH, TP MOMOIINA KOTOPHIX MOYKHO TIOTYYHTb:
a) pacTBOpUMBIE U 0) MPAKTUUYECKH HEPACTBOPUMBIE OCHOBaHM:. HanumuTe nux Ha3BaHusl.

OrtBer :

a) 1) Peakmus okcunos ¢ H20
Na.O + H.O = 2NaOH
TUAPOKCUJ HATPHS
2) DIEeKTPOIU3 paCTBOPOB XJIOPUIOB
2KCI + 2H20 = 2KOH + Ha1 +Cl21
TUAPOKCHU ] KaJIHA
3) Peaknius mienovHbIX U METOYHO — 3eMENbHBIX MeTaioB ¢ HoO
Ca + 2H,0 = Ca(OH)2 + H2t

TUJIPOKCHUJT KaJIbIIUS

0) 1) ObmeHHas peakusi COJIM METajlIa C IIEJI0YbIO:
FeCls + 3NaOH = Fe(OH)s + 3NaCl

ruzppokeny xenesa (11)

2) peakusi HEKOTOPBIX METAJNIOB C BOJOM:
2Al + 6H20 = 2AI(OH)3| + 3H271

THIIPOKCHUJT aJUTIOMUHHS



3) [HonHbIi TUAPOAN3 HEKOTOPHIX COJIEH:
Al>Sz + 6H20 = 2AI(OH)3| + 3H2S
TUAPOKCU AJUITFOMUHUSL
4. CocrtaBbTe 10 TPU YPaBHEHHS, XapaKTEPU3YIOLINX XUMUUYECKHE CBOMCTBA LIEIOUEH.
Ortser :
1) Peakiuu ¢ KHCIOTaMH.
2Na OH + H2SO04 = NaxSO4 + 2H0
Ba(OH). + 2HCI = BaCl; + 2H,0
Ca(OH)2 + 2HNO3 = Ca(NOs3)2 + 2H20

2) Peakuuu ¢ consamu:
2NaOH + CuSO4 = Na 2S04 + Cu(OH)2 |
Ba(OH), + MgSQO4 = BaSOs4 | + Mg(OH)2|
3KOH + Fe(NOz3)s = 3KNO3 + Fe(OH)3|

5. Kakwue u3 Bemects, GOpMYJIbl KOTOPBIX IPUBEIEHBI, PEATHPYIOT ¢ PACTBOPOM T'HIPOKCHIA
Harpus: CaO, Cu (OH)2, H2SO4, CO2, CuSOs4, KCI, CuO, HCI ? HanummTe ypaBHEHHsI

MPAKTUYCCKU OCYICCTBUMBIX peaKuHﬁ.

OtsBer :
C pactBopom NaOH pearupytoT KUCIOTBI, KUCIOTHBIE OKCHJIBI M COJH (B TEX ClIyyasx, Koraa
B pe3yJIbTaTe PEaKIUU BbIMAAAET OCAT0K):

H2SO4 + 2NaOH = NaSO4 + 2H20
CO2 + 2NaOH = Na2,CO3 + H20
CO2 + NaOH = NaHCOs3
CuSO4 + 2NaOH = Cu(OH)2| + NaxSOs4
HCI + NaOH = NaCl + H.O

6. Hanwmmure ypaBHEHHs peaknii, TpPU TOMOIIM KOTOPBIX MOXXHO OCYIIECTBUTH
MpeBpaIIeHUs:
7. Ca —» CaO — Ca(OH). — CaCl,
Zn — ZnCl; — Zn(OH), — ZnO
Cu

!

Cu » CuO— CuClz —» Cu

l

CuSOq4

Ortser :
1) 2Ca+ O2=2Ca0



CaO0 + H20 = Ca(OH)2
Ca(OH); + 2HCI = CaCl; + 2H,0

2) Zn+2HCI = ZnClz + Hz 1
ZnCl, + 2NaOH = Zn(OH), + H, 1 = Zn(OH), + 2NaCl
Zn(OH); = ZnO + H;0

3) 2Cu +02 =2Cu0O
CuO + H2SO4 = CuSO4 + H0
CuO + H2=Cu + H20
CuO + 2HCI = CuClz + H20
CuCl; + Fe = Cu + FeCl;

8. HamnummTe ypaBHeHHs peakuil pa3ioKeHUs IPU HarpEeBaHUU:
a) ruapokcuaa meau (1), 6) runporcuna xenesa (I11), B) runpokcuna anmroMuHUS.

Ortser :
tO
a) Cu(OH), — CuO + H0
tO
0) 2Fe(OH); — Fe»03 + 3H20

tO
B) 2Al(OH); — Al03 + 3H,0

9. PacmonoxuTe coeauHEHHs, HOPMYJIbI KOTOPBIX JaHbl HHXKE, B TOPSJAKE BO3PACTAHUS
conepxkanus B HUX kene3a: a) Fe304, 0) Fe(OH)s, B) FeSO4, 1) FeO, 1) Fe20:s.

OtBer :

a) Mi(FesO4) = 3-56 + 4-16 = 232 ® (o) = 3-Ar (Fe)/ M (FesOa) = 3-56/232 = 0,724 nm
72,4 %

6) Mi(Fe(OH)3) = 56 +3(16 +1) = 107 @ (rey = Ar(Fe)/ My (Fe(OH)3) = 56/107 = 0,523 1 52,3%

B) M{(FeS04) =56 + 32+ 4-16 =152 @ (re) = Ar(Fe)/ My (FeSOs) = 56/152 = 0,386 nmmt 36,8%

r) M, (FeO) =56 + 16 = 72 @ (Fe)=56/72=0.777 vmm 77,7%

1) My (Fe203) = 2-56+ 3-16 = 160 ® (Fe)= 2-Ar(Fe)/ My (Fe203) = 2-56/ 160 = 0,7 wiu
70%

Ortser :

Coneprxanus xelie3a yBenuuuBaeTcs B cieayromiem psny: FeSOs<Fe(OH)z3<Fe.0O3<Fe30s<FeO.

Xumnueckas cBsi3b. Oxuci. Bocecran. peakunu
BapuantNe

1. Hanmmure snektporHbie GOpMYyJIBl aTOMOB cieayromux snemeHtos: Li, Cr, Br, S. Kakue nonst
MOTYT 00pa3oBaTh aTOMBI ATHX 3JieMeHTOB? Hamuimmre ypaBHEHHUs TPOIECCOB 00pa3oBaHUS ITUX
HWOHOB.

2. MeronoM 5JeKTpOHHOTO OanaHca COCTaBbTE YpPAaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii:
Nal+NalO3+H>SO04= 1,+Na>SO4+H>0



MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3z+NaNO3z+H20

Xumunueckas cBsizb. Oxnci. Boccran. peakuun
BapuantNe

1. Hanmmure saekTpoHHbIe (hopMyIibl aTOMOB ciieayronmx sneMenToB: Na, Rb, |, S. Kakue noHsI
MOTYT 00pa30oBaTh aTOMBI ATHX 3JIeMeHTOB? Hamuimmure ypaBHEHUs TPOIECCOB 00pa3oBaHUS ITUX
HOHOB.

4. MeTtoaoM D3JEKTPOHHOrO OajaHca COCTaBbTE YPAaBHEHHSA OKHCIHUTEILHO-BOCCTAHOBHTEIBHBIX
peaKkuuid:

MnO2+0,2+KOH = KoMnO4+H20

FeSO4+KMnO4+H2S04 = Fe2(S04)3+MnSO4+K2S04+H20

Xumuueckas cBsizb. Oxnci. Boccran. peakuun
BapuantNe

1. lonumuTe ypaBHEHHS CICAYIOUINX MPOLECCOB 00pa30BaHUSI HOHOB:
a)Mg®—2e=... B) Fe® — 3e =
6)S°....=5? r) Fel... = Fe™?

4. MeToaoM DSJEKTPOHHOTO OalaHca COCTaBbTE YpPAaBHEHHUS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuu:

H2S+HNO3= H2SO4+NO2+H20

H2S+H2S03=S+H,0

Xumnueckas cBs3b. Oxuci. Bocecran. peakuuu
BapuantNe

1. Kakoli Tun cBsi3u (HemoJisipHasi, MOJIApHAs, KOBAJICHTHAasl, MOHHAs]) B MOJIEKYJIaX CIEAYIOLIUX
semects: Oz, HBr, CsBr, NazS, CCls, H.0?

4. MeTogoM DSIEKTPOHHOTO OalaHca COCTaBbTE YpPAaBHEHHUS OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIX
pEaKLHiA:
H2S+K2Cr207+H2S04=S+Cr2(S04)3+K2S04+H,0
Na2SO3+KMnO4+H2504=Na2S04+MnSO4+K2S04+H20
Xumnueckas cBsa3b. Oxkuci. Boceran. peakunu
BapuantNe

1. Harmummre aiiekTpoHHbIe B rpadudeckue popMyiibl creayromux monekyn: HF, H,O, NHa.

4. MeroaoM OHJIEKTPOHHOTO OallaHCa COCTAaBbTE YPaBHEHUS OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKuuii:

MnO2+AI=Al203+Mn

(NHa4)2Cr.07=N2 + Cr203+H20

Xumnueckas cBs3b. Oxuci. Bocecran. peakunu
BapuantNe

1. Hanmmure rpaguueckyio ¢popmyity Monekyisl okcuaa yriepoaa (IV). Ckonpko 6— u m- cBsizeit
B ATOM MoJieKye?



2. MeromoM 5IEKTPOHHOTO OanaHCca COCTaBbTE YPABHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuid:

KI+KMnO4+H2SO4= MnSO4+1,+K2S04+H20

Cr(NO3)3+NaBiO3z+HNO3= H,Cr,07+Bi(NO3)3+NaNOs+H20

Xumuueckas cBsi3b. Okucia. Boccran. peakuuun
BapuantNe

1. Kakoil Tum KOBaJCHTHOW CBSI3U — TMOJIApHAs WJIM HEMOJISIPHAs — B MOJIEKYJIax CIEAYIOIINX
BemectB: CO, HI, H.S, OF;, CH4? K atomam Kakux 3J€MEHTOB CMEMIAIOTCS OOIIHE JICKTPOHHBIC
napbl B 3TUX MOJIEKyJax?

2. MeromoM 53IEKTPOHHOTO OanaHCa COCTaBbTE YPABHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuid:

NaBr+KMOs+H20=Br,+MnO2+NaOH+KOH

MnO,+KCIl03+KOH=K>2MnO4s+KCI+H,0

Xumuyeckas cBs3b. Oxucia. Boceran. peakuun
BapuantNe

1. Kakoii THN KOBQJCHTHOW CBSI3W — MOJISAPHAs WM HEMOJsIpHAas — B MOJIEKYJaX CIEAYIOIInX
BemiectB: CO, HI, H2S, OF2, CH4? K aromam kakux 3J€MEHTOB CMEMIAIOTCS OOIIUE AJICKTPOHHBIE
napel B 9THX MOJICKYJ1ax?

4. MeTogoM SIEKTPOHHOTO OajlaHca COCTaBbTE YpPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLHiA:

MnO2+NaBiO3+HNO3 = HMnO4+Bi(NOs)3+NaNOs+H>0

I,-+KOH=KI03+KI+H;0

Xumnueckas cBsa3b. Oxuci. Bocecran. peakuuu
BapuantNe

1. Hannmure rpaguyeckyro popmyiny monekyisl okcuna yraepoaa (1V). Ckonbko 6— u m- cBsizeit
B 3TOI MoJieKyme?

2. MCTOHOM QJICKTPOHHOT'O 6aHcha COCTaBbTC YPAaBHCHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbBHBIX
pEaKLHiA:

MnO2+NaBiO3z+HNO3; = HMnO4+Bi(NO3)3+NaNOs+H20

MnO2+02+KOH = KoMnO4+H20

«Teopus 21€KTPOJIMTHYECKON JUCCOLMALNH.
Boanblie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr Nel
1.Ha3oBute creayioiie COEIUHEHUS, HAMWIIMTE YPaBHEHHUS JAMCCOLMAIMM, IPHUBEIUTE
rpaduueckue popmysbl 3tux coequrennit Ni(NOz)2, Mg(OH)2, RbOH, KHCO:s.

2.Hanumwre ypaBHEHHsI BO3MOKHBIX PEAKI[MH B MIOHHO-MOJIEKYJISIPHOM BHUJIE:

NaOH + Ni(OH)> — NaOH + Pb(NO3), —
NaOH + Ba(OH). — NaOH +SnO —
NaOH +H,SOs; — NaOH + N20s —



«Teopus eKTPOJIUTHIECKOMN TUCCONHAIIUU.
Boanblie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Ne2

1.HazoBuTe crenymoomme COEAWHCHHS, HAIMIIMTE YPABHEHHS JIUCCOLMAIMH, [PUBEINUTE
rpadpuueckue Gpopmyisl atux coequaenuii Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUil B HOHHO-MOJIEKYJIIPHOM BH/IC:

KOH + Ca(OH); — KOH + MgCl, —>
KOH + Sn(OH)2 —» KOH +SO3 —>
KOH +ZnO —

KOH +H:SO4 —

«Teopus 31eKTPOJIUTHIECKOMN TUCCONUAIIUU.
Boanblie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuanr Ne3

1.Ha3zoBuTe cCleayrolue COCOMHCHMS, HAMMIIMTE YPABHCHUS JUCCOLMALUH, IPUBEIUTE
rpaduueckue popmyibl 3tux coenuHenuit NH 4(NOz)2, Mg(OH)2, RbCl, NaHCOs3, H2SO:s.
2. Hanumiurte ypaBHEHHUS] BO3MOYKHBIX PEAKIHii B HOHHO-MOJICKYJISIPHOM BHUJIE:

NaOH + Pb(NO3), —
NaOH +5n0O —
NaOH + N2Os —

NaOH + Ni(OH), —
NaOH + Ba(OH), —
NaOH +H,SO3 —

«Teopus 31eKTPOJIUTHYECKOM JUCCONMALMH.
BoaHbie pacTBOPHI 3J1€KTPOJIUTOBY»

BapuanT Ne4

1.Ha3oBuTe crenymoone COEAWHCHUS, HAMMIIWTE YPAaBHEHHS TUCCOLMAIIMH, IPUBEIAUTE
rpadpuueckue Gpopmyibl atux coequrennit Ba(NOz)2, Cr(OH)2, HsPO4, FeEOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHUsI BO3MOKHBIX PEAKIIHil B HOHHO-MOJIEKYJISIPHOM BH/IC:

AgOH + MgCl2 —»
AgOH +S03 —
AgOH +Zn0O —

AgOH + Ca(OH); —
AgOH + Sn(OH); —
AgOH +H2S04 —

«Teopus 31€KTPOJINTHYECKON JUCCOLMALNH.
Boanblie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr NeS

1.HazoBute caieayromue  COCAUMHCHHA, HAIUIIWUTE  YpaBHCHHA  OUCCOLMUAIINU, MMPpUBCIUTC

rpaduueckue Gpopmyibl 3tux coenunenuit CrClo, Mg(OH)2,RbNOs, NaHSO:s.
2. HanummTe ypaBHEHUsI BO3SMOXKHBIX PEAKLUil B MOHHO-MOJICKYJISIPHOM BH/IE:

NaOH + Ni(OH)2 — NaOH + Pb(NOs), —



NaOH + Ba(OH)> —» NaOH +SnO —
NaOH +H>SO3; — NaOH + N20s —

«Teopus 3J1eKTPOTUTHYECKOH T CCONUAIIUN.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»
Bapuant Ne6
1.HazoBuTe cneayronme COSAUMHEHUs, HANWUIIUTE YPABHEHHUS  JUCCOIMAIMU, IPUBEIUTE

rpaduueckue Gpopmyibl 3tux coequrenuii Fe(NO3z)2, Cr(OH)2, HsBO3, NiOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUil B HOHHO-MOJIEKYJIIPHOM BH/IC:

KOH + Ca(OH)2 — KOH + MgCl, —»
KOH + Sn(OH), — KOH +S03 —
KOH +H»SOs — KOH + ZnO —

«Teopus 31eKTPOJIUTHYECKOM JUCCONMALMH.
Boaubie pacTBOPBI 3J1€KTPOJIMTOB

Bapuanr Ne7

1.HazoBuTe clenyrome COEAWHCHHS, HAIMIIMTE YPAaBHEHHS  JUCCOLMAIMH, IPHUBEINTE
rpaduueckue popmysl atux coenunenuit Cr(MnQOs)2, Mg(OH)2,RbOH, LiHCO:s.

2.Hamnuumre ypaBHEHHs BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BU/IE:

NaOH + Cu(OH); — NaOH + Pb(SQ03), —
NaOH + Ba(OH)., — NaOH +CrO —
NaOH +H,COsz; — NaOH + N20Os —

«Teopus 31eKTPOJINTHYECKOM JUCCONMALMH.
BoaHbie pacTBOPHI 3J1€KTPOJIUTOBY

Bapuant Ne8
1.Ha3oBute cremyrouiye COCIUHEHHs, HANWIIMNTE YpPaBHEHUs JMCCOLMAIMM, MPUBEIUTE

rpadpuueckue Gpopmyibl 3tux coequrennit Cr(NOsz)2, Pb(OH)2, H2SOs, AIOHSO4, AI(HSO4)3
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIHil B HOHHO-MOJIEKYJISIPHOM BH/IC:

KOH + Ca(OH), — KOH + BaCl; —»
KOH + Sn(OH)2 — KOH +N,0s —>
KOH +H,S04 —» KOH + PbO —

«Teopus 21€KTPOJIMTHYECKON JUCCOLMALNH.
Boanblie pacTBOpbI 3JIEKTPOJIUTOBY»



Bapuant Ne9

1.HazoBuTe cleayrolue COCAMHCHUS, HANWIIMTE YPAaBHCHUS JIUCCOLMALIH,
rpaduueckue Gpopmyisl 3tux coenunenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. Hanumvre ypaBHEHUs] BO3MOYKHBIX PEaKIHii B HOHHO-MOJICKYJISIPHOM BHUJIE:

NaOH + Ni(OH), — NaOH + Pb(NO3); —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H.SO3 — NaOH + N20s5 —

«Teopus J1eKTPOJIUTHIECKOMN TUCCONUAIIUU.
Boanblie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Nel(

1.HazoBure crenyrouiye COEQUHEHMs, HANMUIIUTE YpPaBHEHUS JUCCOLMAIUH,

IIPpUBEINUTE

IIPUBEINTE

rpaduyeckue Gopmyibl 3tux coenurenuit NaNOz Pb(OH)2, H3PO4, FEOHSO4, AI(HSO4)3

2.Hamuumre ypaBHEHHsI BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BU/JIE:

KOH + Cr(OH); — KOH + BaCl, —
KOH + Sn(OH), — KOH +Cr203 —
KOH +H3POs — KOH + ZnO —

«Teopus 21eKTPOJIUTHYECKOM JUCCONMALMH.
Boaubie pacTBOPBI 3J1€KTPOJIMTOB

Bapuant Nell
l.HazoBuTe cnenyronme COCAVMHEHUWS, HANMIIATE YPAaBHEHHWS  JUCCOLMALUM,

rpadudeckue popmyisl atux coeaunenuit Ni(NOz)2, Mg(OH)2,RbOH, KHCO:s.

2.HamummTe ypaBHEHHs BOBMOXKHBIX pEaKuii B MOHHO-MOJIEKYJIIPHOM BU/JIE:

NaOH + Ni(OH)2 — NaOH + Pb(NO3), —
NaOH + Ba(OH). — NaOH +SnO —
NaOH +H:SO3 — NaOH + N20s —

«Teopus IEKTPOIUTHYECKOMN TUCCOLUAIIMU.
Boanblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuant Nel2
l.HazoBuTe crneaymonme COEAUHEHHS, HANUIIUTE YPABHEHHUS JIHCCOIMAIINH,

IIPUBEINTE

MIPUBEINTE

rpaduueckue Gpopmybl 3tux coequnennit Ba(NO2)2, Pb(OH)2, HaBO3, Cu(HSO4), AI(HSO4)3

2.Hanumure ypaBHEHHsI BO3MOKHBIX PEAKI[MH B MOHHO-MOJIEKYJISIPHOM BHUJIE:

KOH + Pb(OH); — KOH + ZnCl; —»
KOH + Sn(OH)2 — KOH +S0O3 —
KOH +H;S03 — KOH + CaO —



«Teopus 21eKTPOJINTHYECKON JUCCONMALNH.
Boaubie pacTBOPbI 3JIEKTPOJIMTOB

Bapuant Nel4

1.HazoBuTe crenymoome COCAWHCHUS, HAMNMIIMTE YPAaBHEHHS HCCOLHMALINH,
rpaduueckue Gpopmyisl atux coequrennii Ba(NOz)2, Al(OH)s, KHCO3 FeCls.
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKYJIIPHOM BH/IC:

NaOH + Mg(OH). — NaOH + Be(NO3); —
NaOH + Ba(OH)> —» NaOH +SnO —
NaOH +H.CO:; — NaOH + P20s —

«Teopus 1eKTPOJIUTHIECKOMN TUCCONUAIIUU.
Boanbie pacTBOpPBI 3J1€KTPOJIUTOBY»

Bapuant Nel$S

1.HazoBute creayromue  COCAUMHCHHS, HAIMIIWUTE  YpAaBHCHHA  OUCCOLMAIINU,

IIPUBEIUTE

IMpUBCIAUTC

rpaduueckue Gpopmyibl 3tux coeaurennit Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3

2. Hammmmre YpaBHCHH S BO3MOXKHBIX pCaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BUJC:

KOH + Ca(OH), — KOH + MgCl; —»
KOH + Sn(OH); — KOH +S03; —»
KOH +H»S0Os —» KOH + ZnO —

«Teopus NEKTPOTUTHYECKOMN TUCCOLUAIIMU.
BoaHblie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapuant Nel6

l.HazoBuTe cnenyronme COEAVMHEHUWS, HANMIIATE YPAaBHEHHWS  JIUCCOLMALUH,
rpaduueckue Gopmyisl atux coenurenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.

2. Harmmmmre YpaBHCHH BO3MOXKHBIX peaKuHﬁ B NOHHO-MOJICKYJIIPHOM BUIC:

NaOH + Ni(OH), — NaOH + Pb(NOs)2 —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H,SO3 — NaOH + N2Os —

«Teopus 31eKTPOJINTHYECKOM JUCCONNALIMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»

Bapuant Nel7

1.HazoBute caieayromue  COCAUMHCHHA, HAIUIIWUTE  YpaBHCHHA  OUCCOLMUAIINU,

IIPUBEINTE

MMPpUBCIUTC

rpadudeckue Gpopmyisl 3tux coequrennit Zn(NO3z)2, Pb(OH)2, H3BOs, FeEOHSO4, AI(HSO4)3

2. Hamumure YpaBHCHH A BO3MOXKHBIX peaKLII/Iﬁ B NOHHO-MOJICKYJIIPHOM BUIC:

NH4OH + Ca(OH)2 — NH4OH + MgCl, —>
NH;OH + Sn(OH); — NH4OH +S0s —>



NH4sOH +H»SOs — NH4OH + ZnO —

«Teopus 31eKTPOJINTHYECKON JUCCONNALIMH.
BoaHbie pacTBOPBI 3J1€KTPOJIMTOB

Bapuant Nel8

1.Ha3oBuTe crenymoe COCAWHCHUS, HAMMIIMTE YPABHEHUS  IHCCOLMAIINH,
rpaduueckue popmysibl 3tux coequnennit NaNOz Be(OH)2,KOH, LiHCO3, H2SO3
2. HanumimTe ypaBHEHHUsI BO3MOKHBIX PEAKIIUil B HOHHO-MOJICKYJISIPHOM BH/IC:

LiOH + Ni(OH)2 — LiOH + Pb(NO3)2 —
LiOH + Ba(OH)> —» LiOH +SnO —
LIOH +H2S0O3; — LiOH + N20s —

«Teopus 21eKTPOJIUTHYECKOM JUCCONMALMH.
Boaubie pacTBOPBI 3J1€KTPOJIMTOB

Bapuant Nel9

1.HazoBure crienyrouiye COEQUHEHMs, HANMUIIUTE YpPaBHEHUS JUCCOLMAIUH,

IIPpUBECINUTE

IIPUBEIATE

rpaduueckue Gopmyisl 3tux coenurenuit Ca(NO3z)2, Pb(OH)2, H3PO4, AIOHSO4, Fe(HSO4)3

2.Hamnuumre ypaBHEHHsI BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BU/JIE:

KOH + Ca(OH), — KOH + MgClz —>
KOH + Sn(OH)2 — KOH +S03 —>
KOH +H,SO04 — KOH +ZnO —

«Teopus IEKTPOTUTHYECKOMN TUCCOLUALIMU.
Boanbie pacTBOPbI 3JIEKTPOJIUTOBY»

Bapunant Ne20
1.Ha3oBute cremyrouiye COEIUHEHHUs, HANWIIMNTE YPaBHEHUS JAMCCOLMAINH,

rpaduueckue Gpopmyibl 3tux coenurenuit Ni(NOsz)2, Mq(OH)2,RbOH, KHCO:s.
2. HanmummTe ypaBHEHUsI BO3SMOXKHBIX PEAKLUil B MOHHO-MOJICKYJISIPHOM BH/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3)2 —
NaOH + Ba(OH)2 —» NaOH +SnO —
NaOH +H.;S0O; — NaOH + N2Os —

«Teopust 31eKTPOJINTHYECKOM JUCCONNALMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»
Bapuanr Ne2l

MMpUBCIUTEC



1.HazoBure CJICOAYIOIIUC COCAUHCHMUA, HAaITUIIINUTC YpPaBHCHUA Jucconualnuu, MPpUBCIUTC
rpadudeckue Gpopmyisl atux coequaenuii Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3

2.Hanuumre ypaBHEHHs BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BUJIE:

KOH + Ca(OH); — KOH + MgCl, —>
KOH + Sn(OH)2 — KOH +SO3 —>
KOH +H,SO04 —» KOH +ZnO —

«Teopust 3JIeKTPOIUTHYECKON THCCOMMALMH.
Boanblie pacTBOPHI YJIEKTPOJTUTOBY
Bapuant Ne22
1.Ha3oBure creayromue COCIUHCHHS, HAIMUIIATE yPAaBHCHHS JUCCOLMALIMM, IPHBEIUTE
rpadpuueckue Gpopmyibl atux coequnennit Ba(NO3z)2, Pb(OH)2, H3POs, FEOHSO4, AI(HSO4)3
2. HanwmuTe ypaBHCHHS BO3MOYKHBIX PEAKIIMi B HOHHO-MOJICKYJISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —»
KOH + Sn(OH)2 — KOH +S0O3 —
KOH +H2S0Os4 — KOH + ZnO —

«Kiaccpl HeOpraHM4ecKMx coeMHeHni»
BapuanTt 1

1. Hanummure GpopMysibl caeIyromuX OKCUI0B M YKOKUTE UX XUMHUECKUI XapakTep:

a) okcun pochopa(V), 6) oxcun maraus, B) okcun xpoma(V1), T) okcua amoMUHHS.
2. Hanumwre:

a) s xkucmotr HNO2 u H3BOs Bo3MokHBIE KHCIOTHBIE OCTaTKH, YKa3aB MX 3apsIHOCTh U
(bopMyITy KUCIIOTHOTO OCTATKa;

0) ms ocaoBanuit NaOH u Fe(OH)2 BO3MOKHBIE OCHOBHBIC OCTATKH, YKa3aB UX 3apsIHOCTD
U GOpMY OCHOBHOTO OKCHJIA;

B) rpaduueckue popmyas HNO2 u Fe(OH). .
3. 3anummTe ypaBHEHHs peakiuil B3auMmojeicTBus amdorepHoro ruapokcuaa muaka Zn(OH). ¢
pacTBopamu:

a) TMIPOKCHUIa HATpHsl, 6) a30THOM KUCIOTOH.
4. CocraBbTe aMnupuyeckue rpapuueckre Gopmyasl CONIe U yKaXUTe TUI COJIH:

a) ruapokapOoHaT Kanmbius, 0) cynbdar sxene3a (Il), B) HUTpaT-TUAPOKCHI ATOMUHHS
(TMAPOKCOHUTPAT ATIOMUHUSA).
5. YkaxuTe, ¢ KAKUMH U3 IEPEUUCICHHBIX BEILIECTB MOXKET pearupoBaTh COJIIHAs KUCIIOTA:

a) okcun amomuHus, 0) hochopHas kucnora, B) ruapokcu xenesa (111), r) aurpar cepedpa,
n) okcun kpemuus (1V), x) xaopun- ruapoxcun meau(ll).
OOBscHUTE, 3aNUITUTE YPAaBHEHHUS BO3MOXKHBIX PEAKIIMK M HA30BUTE MPOAYKTHI PEAKIINH.

Bapuanr 2

1. Harummre ¢hopMyIIbl CIeTyOInX OKCHIOB H YKOKUTE HX XUMHUECKUHN XapaKTep:

a) okcup Oepuus, 0) okeun mapranma (VII), B) okeun yriepona (1V), ') OKCH]I
KaJIbIIHS.
2. Hanummre A1t KUCIIOT:

a) HCI104 n H3PO4 BO3MOKHBIE KHCIIOTHBIE OCTATKH, YKa3aB UX 3apSAHOCTD U GOPMYITY
KHCJIOTHOTO OKCH/IA;



0) s ocaoBanuit AU(OH)3 1 CUOH BO3MOXKHBIC OCHOBHBIC OCTATKH, yKa3aB 3apsIHOCTb U

(GhopMyJTy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyisl HCIOs u Au(OH)s,

3. 3anuinuTe ypaBHEHHS PeaKiuii B3auMoaeicTBus amdoreproro ruapokcuaa omosa (11) Sn(OH)z ¢
pacTBOpaMH: a) a30THOW KUCIOTHI, 0) THAPOKCUIOM HATPHUSL.

4. CoctaBbTe SMIIUpHUYecKre U Tpaduueckue GOpMyITbl COJCH U YKaXKUTE THIT COJU: a)
muruapodocdat Hatpusi, 6) kKapOooHAT KaJIblKs, B) KAPOOPAT-TUAPOKCH]T KAIbLIUS
(TuapoKcoKapOOHAT KAJIBIIHS).

5. Ykaxure, ¢ KAKMMH U3 IEPEUMCIIEHHBIX BELIECTB MOYKET PEarupoBaTh a30THAs KUCJIOTa: a)

okcun xkenesa (111), 6) mpimbsikoBas kuciaora, B) ruapokcun meau (1), kapOboHat KanbIus, 1) OKCH
docdopa(V), k) ruapokconurpat sxene3a (II). OObscHUTE W 3amMHUIIUTE YpPaBHEHHUS BO3MOYKHBIX
pEaKIMii ¥ Ha30BUTE MPOAYKTHI PEaKIIUH.

Bapuant 3

1.

2.

Hanmmre dhopmyisl okcuaoB ameMeHToB (I1) meproma mepuoaudeckoro CUCTEMBI, YUUTHIBAS
WX BBICIIYIO BaJICHTHOCTh, H YKQXUTEC XUMHUYCCKHIA XapaKTep OKCHJIOB.

Hanummre: a) ans xucinor HCIO u H2COs BO3MOXXKHBIE KHCIOTHBIE OCTAaTKH, yKa3zaB HX
3apsAHOCTD U (OPMYITy KHUCIOTHOTO okcuaa, 0) mist ocHoBanuii CU(OH)2 u RbOH Bo3moxHbIC
OCHOBHBIC OCTAaTKH, yKa3aB UX 3apsAIHOCTh M (OPMYJIy OCHOBHOTO OKCHJA, B) rpaduveckue
dopmyse H2CO3 u Cu(OH)>.

3anuiMTe ypaBHCHUs peakiuii B3auMoaeicTBus amdoTepHoro ruapokcuaa oepusuius Be(OH):2
C pacTBOpaMu: a) THAPOKCHU]IA HATPHS, O) COISTHOM KUCIIOTHI.

CocraBbTe sMnupudeckue u rpaguueckue GopMysbl Coliel U yKaKHUTE TUIT COJIU: a) cynbgar
HaTpus, 0) TMIPOKCOXJIOPU] MarHus, B) TMAPOCUIIUKAT KaJIuUs.

VKaxure, ¢ KaKMMH W3 TEPEUYMCICHHBIX BEIIECTB MOXET PEarnupoBaTh OKCHUJ KalblUs: a)
okcua HaTpus, 0) Boma, B) docdopHas kucnora, T) okcua xjopa (1), o) THIAPOKCHIT KaIHS, XK)
HUTpAT HuHKa. OOBSICHUTE U 3aMUIINTE YPABHEHHUS BO3MOXKHBIX pEaKUUi U HA30BUTE MPOTYKTHI
peaKuHuii.

Bapuanr 4

l.

Hazosute okcuasr As20Os, MNnO, Mn207, Al203 CaO u  ykakuTe UX XUMHYECKHH XapakTep.

3akoHunTe ypaBHeHue peakiuu Mn;O7 + HoO —> Ha30BUTE NPOIYKTHI PEaKIUH.
2. Hamumure:

a) ans kucnoT HaSO3 u HAIO2 Bo3MOXKHBIE KHCIOTHBIE OCTaTKH, yKa3aB MX 3apsIHOCTb U

(bopMyIly KUCIIOTHOTO OKCHA,

6) s ocuoBanuit Mn(OH)s u Ba(OH)2 BO3MOXHbBIC OCHOBHBIC OCTATKH, YKa3aB HX

3apsAIHOCTh U (OPMYIly OCHOBHOTO OKCH/JA,

r) rpaduueckue Gpopmynst HAIO2 u Mn(OH):,

3. 3anuiuTe ypaBHEHMsI peakiuil B3auMoaecTeusa ampotepHoro rugpokcua xpoma (1) ¢
pacTBOpaMH: a) CEpHOM KUCIIOTHI, 0) THIPOKCUAA KaIHS.

4. CocraBbTe 3MNMpUYeckue 1 rpaduueckre GopMyIibl COJIEH U yKaXHUTE TUII COJIH: a)
muruapodocdat kamus, 6) CyabQuI IIUHKA, B) THAPOKCOCYIb(AT MarHusl.

5. YkaxuTe, ¢ KaKUMH U3 TIEPEUMCIICHHBIX BEIIECTB MOXET PEearnpoBaTh THUAPOKCH] KAIbIUS: a)
Bo/a, 0) pocthopHas kucnora, B) okcup yraepoaa (1V), r) okcua natpus, 1) xmopun xenesa(lll), x)
runpokapOoHar Kambiusa. OOBSICHUTE W 3alMIINTE YPaBHEHUS BO3MOXKHBIX PEAKIUH W Ha30BUTE
IPOAYKTHI PEaKIU.

Bapuanr S

1.

2.

CocraBbTe (opMynbl okcuaoB dnemMeHToB |ll mepuona meproaudeckoil CUCTEMBI, YUUTHIBas UX
BBICIIIYIO BaJIEHTHOCTb, U YKQKUTE XUMUUYECKUN XapaKTep OKCUOB.
Hanwmmmre:



a) st kucnotr HoMoOs u H3POs4 Bo3MOXKHBIE KUCIIOTHBIE OCTAaTKH, YKa3aB UX 3apsSIHOCTh U
bopMyIly KUCIOTHOTO OKCHUA;

0) s ocaoBanuii Ni(OH)2 1 KOH Bo3MOKHBIE OCHOBHBIC OCTATKH, YKa3aB MX 3apsAHOCTb U
¢dbopMyIly OCHOBHOT'O OKCHJIA;

B) rpaduyeckue popmyist Hs3POsu Ni(OH):.
3. 3anumuTe ypaBHEHHs pPEakIHWi B3auMOACHCTBUS amdoTepHoro ruapokcuaa ceuHina (l1) c
pacTBOpamH: a) a30THOW KHUCJIOTHI, 0) THAPOKCUIA HATPHUSL.
4. CocrtaBbTe SMIupHueckue U rpapuyeckue (GOpMylibl COJeH M YKaKUTE THUII COJNU: a) CyJbdar
marHus, 0) runpodocdar Maraus, B) THAPOKCOHUTPAT MarHusl.
5. Ykaxure, ¢ KAKUMHU U3 MEPEUYNCIICHHBIX BEIIECTB MOXKET pearupoBaTh okcun cepol (V1): a) Bona,
6) rugpokcuna Oapus, B) okcupg yraepona (1V), r) murpar memm (ll), m1) oxcua amoMuHUS, XK)
dochopnas kucinora. OOBSACHUTE U 3aNUIIUTE YpPaBHEHHS BO3MOXKHBIX pEaKIH W Ha30BUTE
IIPOYKTHI PEAKLIUN.

Bapuanr 6

1. Hanmmure Gopmyity okcuaa M yKaKUTE €ro XMMHUYECKHI XapakTep: a) OKCUI IIMHKA, 0) OKCH
xnopa (V), B) okcug dpocdopa (I11), r) okenn sxenesa (11).
2. Hanumwre:

a) s kucior HoMoOs 1 HCIO2 BO3MOXKHBIE KHCIIOTHBIE OCTATKH, YKa3aB MX 3apsIHOCTh U
(bopMyITy KUCIOTHOTO OKCH/IA;

0) st ocHoBanuii CSOH u Fe(OH)s ocHOBHBIE OCTAaTKH, YKa3aB UX 3apsAAHOCTb U GOpMYITy
OCHOBHOT'O OKCH]IA;

B) rpaduyeckue popmyist HoMoOs u Pb(OH)as.
3. 3anummre ypaBHEHHsS pEaKUUil B3aMMOJICHCTBHsS amdorepHOro ruapokcuaa ceunana (1V)
Pb(OH)4 ¢ pacTtBopamu: a) a30THOM KHCIIOTHI, 0) THAPOKCHIA HATPHSL.
4. CocTaBbTe HMIHpHUECKUE U rpadudeckre HOpMyJIIbl CONEH U yKKUTE TUII COIH: a) TuApodocdar
kanus, 0) docdar sxeneza(lll), B) ruapoxcoxaopun sxeneza(lll).
5. YkaxuTe, ¢ KaKUMH U3 TIEPEUMCIICHHBIX BEIIECTB MOXKET pPEarupoBaTh THUAPOKCH] KalUs: a)
ruapokcua Oepususi, 0) oxcupa Harpus, B) HuTpar Mmemu(ll), r) oxcua yraepoma (IV), nm)
CEpPOBOJIOPOJHASL KHCIIOTa, 3K) THApocylbua kamus. OOBIACHUTE W 3alUIINTE YpaBHEHUS
BO3MOJXKHBIX PEAKIIUN U Ha30BUTE MPOIYKTHI PEaKIIHA.

Bapuanr 7

1. HazoBuTe Ookcuibl U yKaxuTe ux xapakrep: a) SOs, 6) SOz, B) FeO, r) AsO3. Jlonummre

ypaBHeHue peakunn SO2+ H,O —> HazoBUTE MPOAYKTHI PEaKIINH.
2. Hanumwre:

a) st kucnot: H2SiO3, Hz AsOs BO3MOXKHBIE KHCIIOTHBIC OCTATKU YKa3aB UX 3apsITHOCTh U
(bopMyITy KUCIIOTHOTO OKCHJIA.

0) s ocHoBauwmii: H2SiO3, KOH Bo3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB MX 3apsSAHOCTh U
(GopMyITy OCHOBHOTO OKCHJA.

r) rpadpuueckue Gopmyisr: HoSiO3, H2SiOs.
3. BanummTe ypaBHEHUs peakuii B3auMoaecTBrs aMmporepHoro ruapokcuaa muaka Zn(OH)z ¢
pPacTBOpaMH: a) CEPHOM KUCTOTHI, 0) THAPOKCHIOM HATPHSI.
4. CoctaBbTe SMIIUpHYecKe U Tpadguueckue GopMyIibl CoJel U YKaKUTE THII COJIU: a) XJIOPH]L
AITIOMHUHMUS, 0) XJIOPUA-THIPOKCH]I ATFOMUHUS, B) THIPOCYJIb(AT Maruusl, I') FTUAPOKCOXJIOPHT
QITIOMUHUS.

5. VkaxuTe, ¢ KaKUMH W3 TEPEUYNCICHHBIX BEIIECTB MOXET pearupoBaTh OpPOMOBOIOPOIHAS
kucnora: a) okcun xkeneza (VI), 0) cunukar HaTpus, B) OKCHJ allOMUHUSA, T) HUTpAT cepedpa, 1)
CepHUCTas KHUCJIOTa, >K) OpoMuI-TUApoKcH] MarHud. OObACHUTE U 3alHIIUTE YpaBHEHUS
BO3MOXHBIX PEAKIIUH U HA30BUTE MPOAYKThI PEAKLIUH.

Bapuanr 8



1. Hanmummre hopMyIibl CIEAYIONUX OKCUIOB U YKAKHUTE UX XUMUYECKHUI XapaKTep: a) OKCUJT
yraepona (1V), 6) okcuna Banaaus (V), B) okcu Baragus (111).
2. Hanumwre:
a) nist kucsnoT HJO3 n H3PO4 Bo3MOKHBIE KHCTIOTHBIE OCTATKH, YKa3aB X 3apSTHOCTh U
(hopMyITy KUCIIOTHOTO OKCHJIA.
6) mst ocaoBauuii CSOH u Mn(OH) Bo3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB MX
3apsiIHOCTD U (POPMYITy OCHOBHOTO OKCHJIA
B) rpadpuueckue dpopmysnsl HIO3 u Mn(OH)s.
3. 3anumuTe ypaBHEHHs PEaKIMii B3aUMOJICHCTBUSI aM(OTEPHOTO THIPOKCHAA OJIOBA,
Sn(OH)2 ¢ pacTBOpamu: rHAPOKCHIA HATPHUS, 0) A30THON KHCIOTOM.
4. CocraBbTe 3MIupuyeckre u rpaduueckre (GopMyibl COJCH U YKKUTE THI CONHU: a) CyIb(un
AMIOMHUHUS, 0) TUAPOCUIIMKAT HATPHUS, B) THIPOKCOHUTPAT KATbIIHSL.
5. VkaxuTe, ¢ KAKUMHU U3 NIEPEYHNCICHHBIX BEIIECTB MOXKET PEarupoBaTh CEpHasi KUCIOTA: a) HUTpAT
6apusi, 6) oxcun xpoma (VI), B) ruapokcun anroMuHus, T) ¢ochopHas KUCIOTa, ) OKCHUI JKele3a
(1), x) ruapocynbdat HaTpus. OOBSICHUTE U 3aMUIINTE YPABHEHHSI BO3MOXKHBIX PEAKLIUil 1 HA30BUTE
MPOIYKTHI PEAKIIHIA.

Bapuant 9

1.Hanummre hopMyJibl ClIeAyIOIIMX OKCUIOB U YKQXKUTE UX XUMUYECKUH XapakTep: a) OKCUJL
6epwntms, 6) okcun mapranna (VII1), B) okeun yraepona(lV), r) okenn Kanbius.
2. Hanumwre:

a) must kucsnot HC1O4 n H3PO4, BO3MOKHBIE KUCIIOTHBIE OCTATKH, YKa3aB UX 3apsITHOCTh U
(bopMyITy KUCIOTHOTO OKCUA;

0) nns ocHoBanuit AU(OH)3 u CUOH BO3MOYXKHBIE OCHOBHBIC OCTAaTKH, YKa3aB MX 3apsTHOCTh
(bopMyIy OCHOBHOTO OKCHA;

B) rpaduueckue popmysisl HC1O4 u Au(OH)z,
3. 3anuiuTe ypaBHEHHs PEaKuii B3aUMOACHCTBUSA aM(OTEPHOT0 THAPOKCHIA 0JIOBA Sn(OH)2
C pacTBOpaMU: a) a30THOM KUCIJIOTHI, 0) THAPOKCHIA HATPUSL.
4. CoctaBbTe SMIIupHuyeckre U rpapuueckue GopMyJsibl COJIeH U YKaKUTE THIT COJU: a)
muruspodocdar Hatpus, 0) kapOOHAT KalbLus, B) THAPOKCOKApOOHAT HATPHUSL.
5. VYkaxuTe, ¢ KAKUMU U3 NEPEUUCICHHBIX BEIIECTB MOXKET PearupoBaTh a30THAs KMCJIOTA: a) OKCH]L
xenesza (I11), 0) mblmbskoBas kuciora, B) ruapokcua meau (1), r) kapOoHar Kambus, 1) OKCHJ
docdopa (V), k) ruapokconutpat xeneza (II). OO0bsicHUTEe U 3anUIINTE YpaBHEHUS BO3MOXKHBIX
peaKkIui ¥ Ha30BUTE MTPOYKTHI PEAKIIU.

Bapuanr 10

1. Harmummre ¢GopMynbl CIETyONUX OKCHIOB W YKOKUTE MX XMUMHUYECKHH XapakTep: a) OKCHJI
Hatpus, 0) okcun azota (V), B) okcun cepsl (VI), r) okena xenesa (11).
2. Hanmumure:

a) muist kucnoT HNO3z u H3PO4 Bo3MOKHBIE KUCITOTHBIE OCTATKH, YKA3aB UX 3apSTHOCTD U
(bOpMyITy KUCIIOTHOTO OCTATKa;

0) s ocHoBanmii LIOH 1 Cu(OH)2 B03MOXXHBIE OCHOBHBIE OCTaTKH, YKa3aB HX 3apsIHOCTh
(dbopMyITy OCHOBHOTO OKCH/IA;

B) rpaduyeckue popmyrnst H2SOs u Fe(OH)s;
3. 3anumuTe ypaBHEHUsI peakiuii B3auMoaencTBus amporepHoro ruapokcuaa xpoma (1) ¢
pacTBOpaMH: a) THAPOKCH]T Kanus, 0) a30THAs KUCIIOTA.
4. CocraBbTe SMnupuieckue u rpadpuyeckue GopMyIibl COEH U YKaXKUTE THI COJIM: a) KapOoHAT
Mmaruus, 0) cynbdar xenesa (I11), B) runpodocdar xanbims.
5. Ykaxure, C KAKUMH U3 TIEPEUHCIICHHBIX BEIIECTB MOKET pearupoBarh colisiHas kuciora: a) CuO,
6) Cu, B) Cu(OH)2, r) Ag, n) Al(OH)s,



Bapmuanr 11

1. Hanummre (opMynbl CIEAYIOMUX OKCHUIOB M YKAKHUTE UX XUMHUYCCKHHA XapakTep: a) OKCH]I
Kasiblus, 0) okcua Mapranmna (V1), B) okeun yraepoaa (1V), r) okena Gepusius.
2. Hanumwre:

a) st kuesnoT HaSO4 m H3PO4 Bo3MOXKHBIE KMCIIOTHBIE OCTATKH, YKa3aB UX 3apsSIHOCTh U
(dopMyITy KUCIIOTHOTO OKCHJIA;

0) nis ocHoBanuiit AI(OH)3 u LIOH Bo3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB UX 3apAIHOCTb
(dhopMyITy OCHOBHOT'O OKCH/IA,

B) rpaduueckue hopmyisl Al(OH)z 1 H2SO4.
3. 3anumuTe ypaBHEHHs PEaKIMid B3aUMOJICHCTBUS aM(POTEPHOTO THIPOKCHIA AITFOMUHUS C
pacTBOpamH: a) COJISTHOM KUCIIOTHI, 0) THIAPOKCHUIA KaTHSL.
4. CocraBbTe SMIupudeckue u rpadudeckre GopMyJsbl CONEH U YKaKUTE THIT COIU: ) XJIOPUT
oepuus, 0) muruapodocdaT HATpHs, B) TUAPOKCOCYIbGAT ATFOMUHHUS.
5. Ykaxure, C KAKUMH U3 TIEPEUHCIICHHBIX BEIIECTB MOXKET pearupoBaTh a30THAS KUCIIOTA: )
rugpokconutpar xkesesa (1), 6) okcun dhochopa (V), B) kapboHar kanbuus, r) rugapokcua meau (1),
J) MBIIIBSKOBAsE KUCIIOTA, k) okcu xenesa (111).

Bapuaur 12

1. Hanmmmre ¢opmyny okcuaoB aeMeHToB |l meprona meproauveckoil CHCTEMBbI, YUUTBIBAsT WX
BBICIIIYIO BAJICHTHOCTb, U YKQKUTE XUMHUYECKUN XapaKkTep OKCUIIOB.
2. Hanumwre:

a) 1ust kucsnot HCIO u H2SO3 Bo3MOsKHBIE KHCTIOTHBIE OCTATKHU, YKa3aB UX 3apsSIHOCTb U
(bopMyITy KUCIOTHOTO OKCH/IA;

0) s ocaoBanuit CSOH u Zn(OH)2 Bo3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB UX 3apsAAHOCTh
(GbopMyITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyiisl HoCOz u Zn(OH)2.
3. 3amummTe ypaBHEHUS pPEAKIU B3aUMOJEHCTBUS aM@pOTEPHOro THAPOKCHAA Oepuiuus C
pacTBOpaMH: a) TUAPOKCH]IA HATPUS, O) CEPHON KUCIIOTHI.
4. CocraBbTe dMIHUpUUYECKUE U Tpaduyeckue GopMyJsbl COJell U yKaKUTe THUI COJIU: a) CyJb(ar
xpoma (1), 0) ruapocunukar Kaiablys, B) FTUIPOKCOXJIOPU] MarHU, T') THAPOKCOXJIOpUA Oapusl.
5. Vkaxurte, ¢ KAaKUMH W3 MEPEYMCIICHHBIX BEIIECTB MOXeET pearupoBaTh Boaa: BaO, Li2O, CuO,
SOs3, Ca0, SiOz, P20s, Fez03, Al203, Na2O, Mn20O7. Hanumure ypaBHEHUST peaKiIuii.

Bapuanr 13
1. HazoBute oxcumer: NaxO, N20s, CrOs, CaO, SiOz u ykaxuTre MX XHMHYCCKHH XapakTep.
3akonuute ypaBHeHus peakuuu Mn2O7 + H,O —> | Ha30BUTE NPOIYKTHI PEaKIUH.
2.Hamummure:

a) st kucnnoT HNO2 u H3PO4 Bo3MOKHBIE KUCITOTHBIE OCTATKH, YKa3aB UX 3apAIHOCTD U
(hopMyITy KHCIIOTHOTO OKCH/IA;

6) mns ocHoBanmii Mn(OH)s, u Ba(OH)2 BO3MOXHBIC OCHOBHBIC OCTAaTKH, YKa3aB HX
3apsTHOCTH (DOPMYITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyisl HsPOs u Mn(OH)a.

3. 3anumuTe ypaBHEHUs pEaKIuil B3aWMMOJCHCTBHS aM(pOTEPHOrO THUAPOKCHUAA AaOMHUHUSA C
pacTBOpaMH: a) a30THOU KHUCIJIOTHI, 0) TUIPOKCHAA KATHSI.

4. CocraBbTe sMmHpuYeckre U Tpadudeckue (OPMYNBI CONEH W YKaXUTe THI COJH: Cylb(har
AIMIOMUHUS, KapOOHAT HaTpus, AMruApodocdar Kamus, TUTHAPOKCOXIOPHT ATFOMUHHUSL.

5. Ykaxure, ¢ KAKUMH M3 TIEPEUUCIICHHBIX BEIIECTB MOXET pearupoBaTh okcun Oapust: Al, AlLOgz, S,
SOz, H2SO4, NazSOs. OObBscHUTE W 3aNMUIIMTE YpaBHEHHUS BO3MOXKHBIX pEaKIUi W HA30BHUTE
MPOIYKTHI PEAKITHIA.

Knaccpl Heoprannieckux coeiuHeHuil.



XUMHUYECKHE BCIICCTBA MPUHATO MOCJIUTH HA JIBC 60J'H:H_II/IC rpyHaribl: HEMHOT'OYHUCIICHHYIO
TPYIITY MPOCTHIX BEHIECTB (X, C YYETOM aJUTOTPOIHBIX Moau(uKanuii HacuuThiBaeTcs: 0kojo 400) u
OYCHb MHOT'OYHCJICHHYIO I'PYIIIY CJIOKHBIX BCHICCTB. CnoxkHbIe BCIICCTBA OGBI‘-IHO ACJIAT Ha YCTBIPEC
BaXHEHMIIINX Kj1acca: OKCUAbI, OCHOBaHUS (TUAPOKCHIBI), KUCIOTHI U COJIH.

[IpuBeneHHas BbIlIE MEPBUYHAS KiIacCH(UKALUA SIBIISETCS HECOBEPLICHHOHM, T.K. B HEH HET MecTa
JUIsL aMMUaKa, THIpUAaM, HUTpUJIam, U ApyruM OMHAPHBIM COEIMHEHUSIM METAIJIOB C HEMETAIJIaMH.

/ BewecTBa

[MpocTbl§ CnoXxHble
MeTtannsl Hemegannbl Okagnapl OcHoBaHuA Kngno Conu
njimn
Thl
TUIAPOKCHUIBI

K, MY, Al Cl, P, Si COgy, FeO HMnOs ||Na2COs3

NaOH, H,SO3

Cr(OH)3

Kuciaorsl

Kucnotel — 3T0 cnokHble BELIECTBA, B MOJIEKYJIaX KOTOPBIX aTOMBI BOJIOPO/IA CBA3aHBI C
KHUCJIOTHBIMH ocTaTkaMu. C TOUKHU 3pEHMs TEOPUH AIIEKTPUUECKON AUCCOLUAIINH, KUCIOTON
HA3bIBAETCS COEAMHEHNE, 00pa3yollee NPy JUCCOIMAIMN B BOJHOM PACTBOPE U3 MOJIOKUTEIBHBIX
MOHOB TOJILKO HOHBI Bojtopoa H*.

OOBIYHO HA3BaHHE KUCIOPOJICOIEPKAIINX KUCIIOT MTPOU3BOIUTCS OT Ha3BaHUs HEMETallIa ¢
npuOaBIeHNEM OKOHYAHUN —Hasl, -Basi, €CIIU CTETIEHb OKUCIICHNUS HEMETaljla paBHa HOMEPY I'PYIIIbL.
[To Mepe MOHMKEHHUSI CTETIEHU OKHUCIEHUS CYy(PPHUKCHI MEHSIOTCS B CIEIYIOIIEM MOPSIIKE: -OBaTas, -

HCTas, ~-OBaTUCTAsI.
Kucnotsl \

Mo uncny aTomoB BOAOPOAA, CNO- x
Mo cocTaBy KUC/OTbI AENAT Ha:

COBOHbIX K OTLLENIEHUIO B BOAHOM

pacTBope, KUC/OTbl AENAT Ha:

OAHOOJVC.HOB- ]_IB;XOC- TpeJ');OC- Kucnopopoco- || beckucinopoaneie
HOBHble HOBHble nepxatime
HNOs H2COs H3PO4 HCI
HCI H2SO4 H3AsO4 HF
HF H2MnO4




Mosyyenune KUCI0T

a) beckucnopoiHbIe KUCIOTHI MOTYT OBITh IIOJyUEHBI IIPH HETIOCPEICTBEHHOM COEIMHEHUH
HEMETAaJUIOB C BOJOPOAOM:

Hz + Cl2 = 2HCI
Hz + S =H.S
Hy + F> = 2HF

H2 + Br, = 2HBr

0) Kucnoponacoaepskamme KUCIOTHI MOTYT OBITh TOJYYEHBI NMPU B3aUMOJEHCTBUHM KHCIOTHBIX
OKCHUJIOB C BOJIOIA.

P20Os + H,O = 2HPO3

P20s5 + 3H20 = 2H3POq4

As20s5 + 3H20 = 2H3As04
Cl207 + H20 = 2HCIO4

CO2 + H20 = H2CO3

SO3 + H20 = HySO4

N20s + H,O = 2HNOs3

6ClO;2 + 3H20 = 5HCIO; + HCI

B) Kax 6eCKI/ICJ'IOpOI[HBI€, TaK U KUCJIOPOAOCOACPIKAINUE KUCIIOTHI MOKHO ITOJIYYUTH 110 PEaKUAM
obMeHa MCXKAY COJISIMU U APYTUMH KUCIIOTaMU:

KCIO4 + H2SO4 = KHSO4 + HCIO4
CaBr; + H,SO3 = CaSOs3|+ 2HBr
FeSO4 + HoS = FeS | + H2SO4

Na SiOz + 2HCI = H2Si03 ]+ 2NaCl
Ba(ClOz3)2 + H.SO4 = 2HCIO3 + BaSO4|

r) HekoTopsie MeTauisl BoccTaHaBMBarOT a30THYIO kuciaoty (HNO3) ¢ odpazoBanuem
COOTBETCTBYIOIIUX KUCIOT:

3P + 5HNO3 + 2H20 = 3H3PO4 + 5NO?
S + 2HNO3 = H2SO04 + 2NO1T
3C + 4HNO3 = 2H,CO3 + 4NO + CO21

a) Ilpu HarpeBaHWM XJIOp CIOCOOEH BHITECHSTH OpOM, HOJ, WM cepy M3 COOTBETCTBYIOLIMX
OECKUCITIOPOTHBIX KUCIIOT:

Cl, + 2HBr =2HCI + Br,

Cly + 2HI 2 2HCI + 1

t

Clo +HoS 2 2HCI + S



e) CIIIbHYIO a30THYIO KHCJIOTY MOXHO IOJIyYUTh IIPU pacTBope Oyporo rasa B BOjE B MPUCYTCTBUU
KHCIIOpo/a:

ANO; + 2H20 + O — 4HNO3  wmm

B JIaOOpaTOpHBIX YCIOBHUAX IPU  B3aUMOJCHCTBMM HMUTPATOB  IIEJOYHBIX METAUIOB C
KOHLICHTPUPOBAHHOM CEPHOMN KHCIIOTOM:

KNO3 + H2SO;s — KHSO4 + HNOs3

XuMH4YeCKHe CBOMCTBA KHCJIOT
XuMHUYeCKHe CBOHCTBA CEPHOM KMCJIOThHI

a) Ilpu B3auMoAeMcTBMM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI C Pa3IMYHBIMH METallaMH, Kak
MpaBUJI0, MPOUCXOAUT €€ BocCTaHOBIeHUE 10 okcua cepsl (1V), nanpumep:

Zn + 2HZSO4(KOHL[) = ZnSO4 + SOZT + HZO
Cu + 2H2SO4(xory) = CuSO4 + SO21 + 2H20

n) Ilpu B3aumMoIeiiCTBUM KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI C HEKOTOPHIMU HEMETAJNIAMHU TaKkKe
MIPOUCXOAUT €€ BOCCTaHOBIIeHUE 10 okcua cepsl (1V), nanpumep:

C+ 2HZSO4 (xoHL) = H2CO3 + 2802 T + HZO
S +2H,S04 (comy) = 2H20 + 350, 1
2P + 5H2S04 (ko) = 2H3PO4 + 550271 + 2H20

B) Pa30aBiieHHas cepHas KMCI0Ta OKUCIISIET TOJIKO METAJUIbI, CTOSIIIME B PSAAY HAIPSKEHUN
JeBee BOJOPOAA, HallpUMep:

Zn + H2S04 (pass) = ZNSO4 + H2 1
Mg + H2S04 (pass) = MgSO4 + Hz1

r) [Ipu B3anMoaecTBUM IIETI0YaMH CepHasi KHCI0Ta 00pa3yeT /1Ba TUIA COJIeH, CpeaHne
(cynbgaTsl) U Kucible (THapocynb(atel):

2NaOH + H,S0O4 = Na2S0O4 + 2H,0
NaOH + H2S04 = NaHSO4 + H20

)_I) HpI/I B3aUMOJCHCTBUH C OKCHIAMH METAJIJIOB CCpHadg KUCIIOTa o6pa3yeT COJIb U BOAY:

H2S04 + K20 = K2SO4 + H20
H2S04+ MgO = MgSOs4 + H20
3H2S04 + Al203 = Alx(SO4)3 + 3H20

XuMH4YecKHe CBOMICTBA A30THOH KHUCJIOTHI
a) A30THasI KUCJIOTA pPearupyeT ¢ OKCHJIaMH METAIJIOB C 00pa30BaHUEM COJTH M BOJIBI:

2HNO3 + K20 = 2KNO3 + H20
2HNO3 + MgO = Mg(NO3)2 + H20
6HNO3 + Fe;03 = 2Fe(NO3)s + 3H20

0) A30THas KUCJIOTa pearupyeT ¢ OCHOBAaHUSMU (peakiusi HeUTpaiu3aium):

HNO3 + NaOH = NaNOs3 + H,0O



2HNO3 + Zn(OH)2 = Zn(NO3). + 2H20
3HNO3 + Cr(OH)3 = Cr(NO3)3 + 3H20

B) KoHIIeHTprpOBaHHAs a30THAs KKCJIOTa Pearupyer ¢ MeTaljlaMu ¢ 00pa30BaHUEM OKCHIA
asora(lV):

Ag + 2HNO3 (xomHIT) = AgNO3 + NOZT + HZO
Cu + 4HNO3 (xomy) = Cu(NO3)2 + 2NO21 + 2H.0
Zn + 4HN03 (xomIT) = Zn(NOS)2+2N02 + 2H20

n) Hekoropble HEeMeTaIbl BOCCTAHABIMBAIOT a30THYIO KHCJIOTY J0 OKCHIA a30Ta pPEexe 0 OKCUaa
asora(lV):

S + 2HNO3 = H2SO4 + 2NO
3C + 4HNO3 = 2H,CO3 +4NO 1t + CO2 1
3Si + 4HNO3 = 2H,SiO3 + 4NO 1 + SiO2 |

r) Pa30aBneHHast a30THas! KUCIIOTa PearupyeT ¢ HEKOTOPhIMHU MeTalUIaMK ¢ 00pa30BaHUEM OKCHJIA
azora(ll):

3Ag + 4HNO3 (pa36) = 3AgNO3 + NOT + 2H20
3Cu + 8HNO3 (pass) = 3Cu(NO3)2 + 2NO1T + 4H20

e) Co crnokHBIMH BelllecTBaMH a30THasi KUCIIOTa BocCcTaHaBiIMBaeTcs, kKak mpasuiio 1o NO (pexe 1o
NO:) okcuna azora(ll), pexe 10 okcuaa azora (1V):

FeS + 4HNO3 (comy = Fe(NOs)s + NOT + 28 + 2H,0
ZnS + 8HNO3 (om) = ZNSO4 + 8NO,1 + 4H20

MnS +8HNO3 (o = MnSO4 + 8NO21 + 4H20
6HCI + 2HNO3 (om) = 3Cl2 + 2NO1T + 4H20

)K) OueHp paBGaBJIeHHa}I a30THasA KMCJIOTa ¢ METaJlJIaMH O6p33yeT HUTPAT aMMOHUA:
Mg + 10HNO3 = 4Mg(NO3)2 + NHsNOs + 3H.0

XuMH4ecKue CBOMCTBA APYrUX KUCJIOT
a) [Ipu B3anMOEHCTBIM KUCIIOT C METANIaMH, PACTIONIOKEHHBIMH B SJIEKTPOXUMHUUYECKOM PSITY
JeBee BOJ0po/ia, 00pa3yeTcs CoJib U BBIJENSIETCA ra3000pa3Hblii BOJAOPO/], KPOME a30THOM KUCIIOTHI:

3H2S03 + 2Al = Alx(SO3)3 + 3H21
2H3PO4 + 3Mn = Mn3(POs)2 + 3H21
2HNO: + Fe = Fe (NO2)2 + Hat

0) C OCHOBHBIMH OKCHJIaMU KHUCJIOTBI PEarupyroT ¢ 00pa30BaHUEM COJIU U BOJIBI:
H>CO3 + CaO = CaCOs3 + H.0

H2S + MgO = MgS + H20

2H3PO4 + 3Zn0 = Zn3(PO4)2 + 3H20

B) C OCHOBaHHSAMHU KUCIOTHI pearupyroT € 06pa3OBaHI/IeM COJIN U BOJbI:
H.CO3 + Ca(OH)2 = CaCOs + 2H.0



H2SO3 + Zn(OH)2 = ZnSOs3 + 2H20
H3PO4 + Fe(OH)s = FePO4 + 3H.0

r) C cOJISIMH KHCIIOTBI BCTYIIAKOT B pCAKIIUIO 06MCHa, rac O6p33y€TCH HOBas COJIb U HOBas KHCJIOTA:

H>CO3 + CaSO3 = CaCO3z|+ H2SO3

HCI + AgNO3z = AgCl| + HNOs

H2SO4 + BaCl, = BaSOs4] + 2HCI

2H3PO4 + 3NaxSiO3 =3H2Si03 + 2NazPO4

Tunosslie npumepsl Kk TeMe: «KHCT0TBHI»
[Tpumep 1.
Kaxkue BemiecTBa Ha3piBatoTcs kuciaoramu? HauepTure B TeTpaau NPUBEICHHYIO HUXKE
TabJIMIy, U B COOTBETCTBYIOIIUX rpadax 3aluiinTe XuMuieckue (POpMyIibl H3BECTHBIX BaM KUCIIOT.
[ToguepkHHUTE KUCIOTHBIE OCTATKU U OTMETHTE X BaJICHTHOCTD.

Kuciaorsl

Kncnopozlocoz[epxcamne BGCKI/ICJ'IOPO,I[HLIC ‘O,Z[HOOCHOBHLIC ‘I[BYXOCHOBHLIC TpeXOCHOBHBIe

OTBerT :

KucioramMmyn Ha3bIBalOTCS BEIIECTBA, KOTOPBHIE COCTOSAT M3 aTOMOB BOJOPOJ]A, CIIOCOOHBIX
3aMCIIaTbCA HA aTOMBI METalJIa U KHUCJIOTHBIX OCTATKOB. C TOYKHN 3peHI/I$I TeOpI/II/I BHGKTPHHGCKOﬁ
JUCCOLMAIMU KHUCIOTHl — 3TO BEIIECTBA, KOTOPhIE B BOJHOM pPAaCTBOPE AUCCOIHMHUPYIOT HA HOHBI
BOJIOPO/Ia U KUCJIIOTHOT'O OCTaTKa.

Kucnotsr
Kucnoponoconepxame  [becKucCIopoIHbIe OnHOOCHOBHBIE  [[[ByXOCHOBHBIC TpexoCHOBHBIC
I I I ] I
HNOs HCI HNOs H2S04 H3PO4
] ] I Il 11|
H2S04 H2S HNO: H2S H3BOs
I I I Il
HsPO4 HBr HE H,C0s
[Tpumep 2.
CocraBbTe CTPYKTypHBIE (OPMYJBI CIEAYIONINX KHCJIOT: a) YTOJIbHOW, 0)

OpPOMOBOIOPOIHO#, B) cepHUCTOH, T) XiopHO#t HCIO4

H-0O
OtBeT: C=O\
H-0 /

a) yronpHas kucnora H2CO3: H-O0-C=0 wmm



0) 6pomoBooponHas kucnora HBr: H — Br

B) cepHucTas kuciora H,SO3z:  S=0

r) xaopHas kuciaora HCIOs: H-O-CI-0
I

3. Kakumu crioco6amu nony4aroT KUCIOThl? COCTaBbTE YpaBHEHHs peaKLUi.

OtBer :
Kucnoponconepkamue KUCIOTBI MOXHO TOJNYYHUTh B3aUMOACHCTBHEM KHCIOTHBIX
okcunoB ¢ Bogoi: SOsz + H2O = H2SO4

1) BeckucmopoHbIe KUCIOTHI MOJTYYar0T B3aUMOICHCTBHEM BOJIOPOJIa C HEMETAILIOM:
H, + Cl, = 2HCI
2)CuiIbHBIE KMCIOTHI BBITECHSIOT OoJjice cirabble M3 HUX COJIEH:
K2S + H2S04 = K2SO4 + H2S1
4. Kakumu aByMs crioco0amMul MOKHO TIONYyUUTh:  a) opTodochopHyto Kuciaoty, 0)
CEPOBOJIOPOAHYIO KHCIIOTY? HanuimunTe ypaBHEHHE COOTBETCTBYIONINX PEAKITUH.
OtsBer :

a) 1) peaknus okcuaa pochopa (V) ¢ Bogoii:
P20s + 3H20 = 2H3PO4

2) peaxius cosnell GocPOpHON KUCIOTHI C CUIILHBIMH KUCIIOTAMH:
Caz(POa)2 + 6 HCI = 3CaCl + 2H3PO4

0) 1) peakius cojeil cepoBOJOPOIHOM KHUCIOTHI C CUIIBHBIMH KHCIIOTAMU:
K>S + 2HCI = 2KCI + H2S1

2) peakiysi Cepbl ¢ BOJOPOAOM U pacTBopenust Hz2S B Bojie:
H2+S=HxS 1

5. 3aMUIINATE 110 TPU YPaBHEHUS PEAKIINH PA3JIOKEHUS, COSTMHEHUSI, 3aMEIICHUsI 1 OOMEHa ¢
Y4acCTHUEM KHUCIIOT.

OtBer :
1) Pasnoxenue: HzSi0s = H,0 + SiO, H2S0s = H,0 + 505, 2HI = Ha + 1

2) Coemunenne:P20s + 3H20 = 2H3PO4 , SO3 + Ho0 = HaSOq,
Caz(POs4)2 + H3PO4 = 3CaHPO4

3) 3amemienue: Zn + 2HCI = ZnCl, + H?1
Fe + H2SO4 = FeSO4 1+ Ha
2Na + H3PO4 = Na 2HPO4 + Ha1



4) Oowmen: NaOH + HCI = NaCl + H,O
CaO + 2HNO3 = Ca(NOs3)2 + H20
NazS + HoSO4 = NaxSO4 + Ha2ST

5. Hanwmurte u mpHBEAHUTE MO TPU yPAaBHEHUS XMUMHUYCCKUX PEAKIUH, XapaKTePU3YIOUIUX
XUMHUYECKHE CBOMCTBA KUCIOT. OTMEThTE, K KAKOMY THUITYy PEaKIIMd OHU OTHOCSITCSI.
6. OrtBerT:

Na +HClI —
CaO+HClI —
Mg + HsPOs —
Li2O + H3PO4 —
Al +H;SOs —
Zn + HCI —
Au+ H,SOs —
Na;SO4 + HCI —
NaCl + HNO; —

4) Kucnora + MeTa1 = coJib + BOJOPOI- PEAKIIUS 3aMEIICHUS

Zn+ 2HCI = ZnClz +H21
Fe+H>SO4 = FeSO4+H2 1
3Mg+2H3PO4 = Mg3(PO4)2+3H271

5) Kucnora + 0CHOBHOI OKCHJI = COJIb + BOJIa — peakiys 0OMeHa
3Li20+2H3P04 = 2Li3PO4+ 3H,0
CaO+ 2HNO3 = Ca (NOgz)2+ H20
Fe203 + 3H2S04 = Fez(SO4)3 +3H20

6) Kucnora +ocHOBaHME = COJIb + BOJA — peaKius 0OMeHa
NaOH+ HCI = NaCIl+H20
Mg (OH)2+ H2SO4 = MgSO4+2H20
Fe (OH)s+ 3HNO3 = Fe(NO3z)3+3H20

7) Kucnora + cojb = apyras coJib + Ipyras KUCIOTa- peakius ooOMeHa

Na>SiOs+ 2HNO3 =2NaNO+ H»SiOz|
K2S + H2SO4 = KoSOs+ HoST
Caz (POs)2 +6HCI = 3CaClz + 2H3POq4

7. Kakue u3 BelecTB, opMyJibl KOTOPBIX IPUBEJIEHBI, PEArUPYIOT C COISIHON

KHUCJIOTOMH:
a) CuO, 60) Cu, B) Cu(OH)2, 1) Ag, n) AI(OH)3?

Ortser:

C coJIIHOM KUCJIOTOW pearupyroT OCHOBHBIE OKCH/IbI U OCHOBAHUS, HO HE
pearupyroT MeTasllbl, CTOSIIINE B Psiy HanpshkeHHi npasee Hz Bogopona:

a) CuO + 2HCI = CuCly + H.0

6) Cu + HCI =

B) CU (OH)2 + 2HCI = CUCl; + 2H20
r) Ag + HCI =

1) AI(OH)s + 3HCI = AICI; + 3H20

8. HamumuTe ypaBHEHUS peakIuii, KOTOPbIE OCYIIIECTBUMBI:

Zn + HNO3 — Mg + HCI —
Al +HCI — Fe2O3 + HCI —
Fe2O3 + HoSOs — Ca + H3POg4 —
Zn + H3POy4 — MgO + HsPOs —
AlO3 + H2SOs — MgO + H.SOs —
Cu+ HCl — Mg + H2SO4 —
NaCl + HCI — H3zPO4 + H2SOs —
Na,COs + HCl — Fe(OH)s; + HNO3 —



Otaer:

2Na + 2HCI = 2NaCl + Hz1

2Al + 6HCI = 2AICl3 + 3H27

3Ca + 2H3PO4 = Ca3(P0O4)2 + 3H271
3Zn + 2H3PO4 = Zn3(PO4)2 + 3H2?T
2Al + 3H2S04 = Al2(SO4)3 + 3H21
MgO + H2SO4 = MgSO4 + H20

Zn + 2HCI = ZnCl; + H?

Mg + H2SO4 = MgSOg4 + Hat
NaCl + HCI =

Na2SO4 + HCI

Fe(OH)s + 3HNO3 = Fe(NO3z)3 + 3H20

3Zn + 8HNO3 = 3Zn(NQO3)2 + 2NO + 4H,0

CaO + 2HCI = CaCl; + H20

Fe203 + 6HCI = 2FeCl; + 3H20

Fe203 + 3H2S04 = Fe(S04)3 + 3H20
3Li20 + 2H3PO4 = 2Li3P0O4 + 3H20
3MgO + 2H3PO4 = Mg3(PO4), + 3H20
Al;03 + 3H2S04 = Al (SO4)3 + 3H20
Cu +HCI =

AU+ H>SO4 =

H3PO4 + H2S04 =

Na>COsz + 2HCI = 2Na Cl +CO.1 + H20
NaCI(TB,) + HNO3 (k) = NaNOs + HCI
Mg + 2HCI = MgCl2 + Hat

3Mg + 2H3PO4 = Mg3(PO4)2 + 3H271

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 13

B20s + Al203 —
B20s3 + Fe(OH); —
SO3 + NaOH —

SOs3 + FeO —

Mn207 + Fe(OH);s —
Mn207 + MgO —
P20s5 + H20 —

P20s + Na2O —
CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH)s —
N20s + CaO —

P20s + Zn(OH)2 —
P20s + MgO —
Mn207 + Al203 —
Mn207 + Fe(OH); —

KMUCJOTHBIE OKCUJbI
Bapmuanr 14

P20s5 + Cr203 —

P20s + AI(OH)s —

P20s5 + MgO —

P20s + Zn(OH)2 —

P20s + LIOH —



CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
B203 + Al203 —
B203 + Fe(OH)3 —
SO3+ NaOH —
SO3 + FeO —»
SO3+H0 —
Mn207 + Fe(OH); —
Mn207 + MgO —

KNCJIOTHBIE OKCHUbI
Bapuanr 15

SOs3 + Fe(OH);s —
SOs3 +Zn(OH)2 —
B203 + MgO —
B203 + Zn(OH): —
B20s3 + NaOH —
B20s + H2O —
CO2+ Zn(OH)2 —
CO2+ NaOH —
N20s5 + Cr203 —
N20s + AI(OH); —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
P20s5 + Cr203 —
P20s + AI(OH)s —

KUCJIOTHBIE OKCH/IbI
Bapmuanr 16

Mn207 + Al203 —
Mn207 + Zn(OH)2 —
Mn207 + NaOH —
Mn207 + K20 —
Mn207 + H2O —
P20s5 + H2O —

P20s + Na2O —
CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s + Cr203 —
N20s + AI(OH)s —
N20s5 + CaO —

P20s5 + MgO —

P20s + Zn(OH)2 —
B203 + K2O —

B203 + MgO —
B20s + Zn(OH): —
B20Os + NaOH —



KNCJOTHBIE OKCHUIbI
Bapuant 17

N20s + Cr203 —
N20s + AI(OH); —
N20s + Be(OH)2 —
N20s5 + LIOH —
N20s5 + H2O —

P20s5 + H2O —

P20s + Na2O —
CO2+2Zn(OH)2 —
CO2+ NaOH —
N20s + Cr203 —
N20s + AI(OH)s —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
B203 + MgO —

KUCJIOTHBIE OKCH/IbI
Bapuanrt 18

N203 +Zn0O —

N203 + Fe(OH)3 —
N203+ BaO —

N203 + Zn(OH)2 —
N203+ NaOH —
N203 + FeO —

N203 + H2 O —

P20s + H2O —

P20Os + Na2O —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
B203 + Zn(OH)2 —
B203 + NaOH —
N20s + AI(OH)s —
N20s5 + CaO —
Mn207 + Al203 —

KMUCJOTHBIE OKCUJbI
Bapuant 19

CO2t+ Al203 —

CO2 + Fe(OH)s —
CO2+ MgO —
CO2+ K20 —»
CO2+H0 —
Mn20O7 + Al203 —
Mn207 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
N20s5 + Cr203 —



N20s + AI(OH); —
N20s5 + CaO —
Mn207 + Al203 —
Mn20O7 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
Mn207 + Zn(OH)2 —
Mn207 + NaOH —

KUCJIOTHBIE OKCH/IbI
BapuanTt 20

SO2+ Cr20s —

SOz + AI(OH); —
SO2+ MgO —

SO2+ Zn(OH)2 —
SO2 + LIOH —
SO2+ H20 —»

SO2+ Na2O —

P20s5 + H20 —

P20s5 + Na2O —
N20s5 + Cr203 —
N20s + AI(OH); —
N20s + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —
Mn207 + Al203 —
Mn207 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KHUCJIOTHBIE OKCHU/IbI
Bapuanr 21
SiO2+2Zn0O —

SiO2 + Fe(OH)s —
SiO2+ BaO —

SiO2 + Zn(OH)2 —
SiO2 + NaOH —
SiO2 + FeO —
SiO2+H20 —

P20s + H20 —

P20s + Na2O —
N20s5 + Cr203 —
N20s + AI(OH)3 —
N20s5 + CaO —
Mn207 + Al203 —
Mn207 + Fe(OH); —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KUCJIOTHBIE OKCHU/bI
Bapuanr 22



B:03 + Al2O3 —
B20s3 + Fe(OH); —
B203 + MgO —
B203 + Zn(OH)2 —
B203s + NaOH —
B203 + K20 —
B20s3 + H:2O —
P20s5 + H2O —
P20s5 + Na2O —

KNCJIOTHBIE OKCHUbI
Bapuanr 23

P20s5 + Cr20s —
P20s + AI(OH)s —
P20s5 + MgO —

P20s + Zn(OH)2 —
P20s + LIOH —
P20s + H20 —

P20s5 + Na2O —
Mn207 + Al203 —
Mn207 + Fe(OH);s —
Mn207 + MgO —
Mn207 + Zn(OH)2 —

KHUCJIOTHBIE OKCHUbI
Bapuant 24

SO3+7Zn0 —

SO3 + Fe(OH): —
SO3+BaO0 —

SOs3 +Zn(OH)2 —

SO3 + NaOH —

SOs3 + FeO —

SO3+ H20 —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 25

B20s + Al203 —

B20s3 + Fe(OH); —

B203s + MgO —

B20s + Zn(OH): —

B203 + NaOH —

B203 + K2O —

B203+ H2O —

KMNCJIOTHBIE OKCUJbI
Bapuanr 26

P20s5 + Cr203 —

P20s + AI(OH)s —

P20s5 + MgO —

P20s + Zn(OH)2 —

P20s + LIOH —

P20s + H20 —

P20s5 + Na2O —



KHUCJIOTHBIE OKCH/IbI
Bapuanr 27

S0s3+2Zn0O —

SOs3 + Fe(OH);s —
SO3+BaO —

SOs3 +Zn(OH)2 —

SOs3 + NaOH —

SOs + FeO —

SOs3+ H0 —

KUCJIOTHBIE OKCH/IbI
Bapuanr 28

Mn207 + Al203 —

Mn207 + Fe(OH); —
Mn207 + MgO —

Mn20O7 + Zn(OH)2 —
Mn207 + NaOH —

Mn207 + K2O —

Mn207 + H. O —

KHUCJIOTHBIE OKCHU/IbI
BapuanTt 29

N20s5 + Cr203 —

N20s + AI(OH); —

N20s + CaO —

N20s + Be(OH)2 —

N20s + LIOH —

N20s5 + H20 —

N20s5 + Na2O —

KHUCJIOTHBIE OKCUJbI
BapuanTt 30

N203 + ZnO —

N203 + Fe(OH)3 —

N20Os3+ BaO —

N203 + Zn(OH)2 —

N203+ NaOH —

N203 + FeO —

N203 + H2 O —

KHUCJIOTHBIE OKCH/JIbI
Bapuant 31

CO2+ Al203 —

CO2 + Fe(OH)s —

CO2+ MgO —
CO2+2Zn(OH)2 —

CO2+ NaOH —

CO2+ K20 —»

CO2+H0O —

KHUCJIOTHBIE OKCHUAbI
Bapuant 32

SO2+ Cr203 —

SO2 + AI(OH); —



SO2+ MgO —
SO2+ Zn(OH)2 —
SO2 + LIOH —
SO2+ H20 —»

SOz + Na2O —

KHUCJIOTHBIE OKCHUbI
BapuanTt 33

SiO2 +Zn0O —

SiO2 + Fe(OH); —

SiO2+ BaO —

SiO2 + Zn(OH)2 —

SiO2 + NaOH —

SiO2 + FeO —

SiO2 +H20 —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 34

B20s + Al203 —

B20s3 + Fe(OH); —

B203 + MgO —

B203 + Zn(OH): —

B203 + NaOH —

B20s + K2O —

B203+ H2O —

KHUCJIOTHBIE OKCH/IbI
Bapuanr 35

P20s5 + Cr203 —

P20s + AI(OH)s —

P20s5 + MgO —

P20s5 + Zn(OH)2 —

P20s5 + LIOH —

P20s5 + H2O —

P20s5 + Na2O —

KHUCJIOTHBIE OKCH/JIbI
Bapuant 36

SO3+2Zn0O —

SO3 + Fe(OH): —
SO3+BaO —

SOs3 +Zn(OH)2 —

SOs3 + NaOH —

SOs3 + FeO —

SO3+H20 —

TEMA: «XUMHNYECKASA KUHETUKA 1 PABHOBECHUE»
BAPUAHT 1
1. Hamucars BBIPpAXKCHUSA 3aKOHA HeﬁCTBHH MaccC OJjid peaKHHﬁ:
a) ZNOr + CI2 r—> NOCIr; 6) CaCO3 K —> CaOK + COZ T

2. Kakx wusmenutcs ckopoctb peakiuu 2NO; + O + — 2NO; , eciu yMeHbBIIUTh
PEaKIMOHHOTO cocyna B 3 pasza?

00BeEM



3.

4.

TemmneparypHubiii k03 duiimeHT ckopoctu peakuuu paBeH 2,8. Bo ckoiabko pa3 Bo3pacTeT
CKOPOCTb PEaKIIHH TPH TIOBBIIIEHNH TemmepaTtypsl ot 20 1o 75 °C?

B KaKoOM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu

a) MIpU MOHMKEHUM TeMIIepaTypbl?  O) NpU NOBBILIEHUH JABICHUS?

PaBHOBecue B cucrteme YCTQHOBMJIOCH  IIPH
CJIIEAYIOUIMX KOHUEHTpALMAX: . Omnpenenutsb

HCXOJHBIC KOHICHTpalIUun

TEMA: «X XUMNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 2

Hanmcars BelpaxkeHus 3aKOHA ACUCTBUS MacC Ul pEaKIU:

Kak wu3MeHHTCS CKOpOCTh peakuuu , €clu
YMEHBUIUTh 00BEM PEAKLIMOHHOTO cocyaa B 3 pa3a?

TemmeparypHbiii K03(pPUIMEHT CKOPOCTH peakuuu paBeH . Bo ckoibko pa3 Bo3pacter
CKOPOCTb PEAKIMH MPHU TIOBBIIEHAN TEMIIEPaTypsl OT _ jio ___ OC?

B KaKoOM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peaxkuuu

a) MIpU MOHUKEHUM TeMIEpaTypbl?  0) NP MOBBIICHUN JaBICHUS?

PaBHOBecue B cucrteme YCTQHOBMJIOCH  IIPH
CJIEAYIOUIMX KOHLEHTpaLUAX: . Omnpenenutsb

HCXOOHBIC KOHIOCHTpAINnU

TEMA: « XUMNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 3

Hanmcars BelpaxkeHus 3aKOHA ACUCTBUSA MacC JUIsl pEaKIU:

Kak wu3MeHHTCS CKOpOCTh peakuuu , ecin
YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyaa B 3 pa3a?

TemnepaTypHblii K03()QUIMEHT CKOPOCTH peakuuu paBeH . Bo ckosibko pa3 Bo3pacTer
CKOPOCTh PEAKIIMH MPHU TIOBBIIEHAN TEMIIEPATypsl OT 0 OC?

B KaKoM HaIpaBJIEHUU CMECTHUTCS paBHOBECHE B
peakuuu

a) MpU MOHWKEHUH TeMIepaTypbl?  0) NpU MOBBINICHUU JaBIECHUS?

PaBHOBecue B cucrteme YCTaHOBUJIOCH  TIpHU
CJIEAYIOUIMX KOHLEHTpALMAX: . Ompenenutsb

HCXOJHBIC KOHIICHTpAIUN

TEMA: «X XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»

BAPUAHT 4

Hamnucarts BBIPpAKCHUSA 3aKOHA JEeHUCTBHS Macc I peaKI.IHfII

Kak uW3MeHUTCs CKOpOCTh peaKuuu , €CIIh
YBEITUYUTH 00BEM PEAKIIMOHHOTO cocy/ia B 2 paza?
Bo ckonbko pa3 cieayer yBENIWYUTh KOHIIEHTPALIMIO , 4TOOBI CKOpPOCTh pPEaKINH

yBeJIMYMWIIach B 4 paza?




4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B

peakuun
a) MU MOBBIIIEHUH TeMIepaTypbl?  0) IpU MOHMKEHUH JaBICHUS?
5. Ilpu HEKOTOPOii TemIeparype paBHOBecHe B
cucreMe YCTAaHOBUJIOCH IPU  CIEAYIOIIUX KOHUEHTPALUAX:
. HaliTu koHCTaHTy paBHOBECHS U UCXOAHYIO
KOHLEHTPALUIO

TEMA: «X XUMHWYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 5

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Kak wu3MeHHTCS CKOpPOCTh peakLuH , eciu
YBEJIUYUTH 00BEM PEaKLIMOHHOIO cocya B 2 pa3a?

3. Bo ckonbko pa3 cienyer yBEIMYUTh KOHLIEHTPALHIO , YTOOBI CKOpPOCTh DPEaKLUU

yBeIU4mIach B 4 paza?

4. B KaKoM HalpaBJICHUU CMECTHUTCS paBHOBecHe B
peakuuu
a) IpY NOBBIIIEHUH TeMIepaTypbl?  0) IpU MOHMKEHUH JaBICHUS?

5. Ilpmu HEKOTOpPOH TeMIeparype paBHOBECHE B
cucreme YCTAHOBMJIOCh IPH  CIEAYIOIIMX  KOHLIEHTPALUIX:

. HailTu KOHCTaHTy paBHOBECUS U UCXOJHYIO

KOHIICHTPAIHIO

TEMA: « XUMNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 6

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS Mace AJIsl peaKiuil:

2. Kak wu3MEHHUTCS CKOpPOCTh peaKIuH , ecin
YBEJIMYUTh 00bEM PEAKLIMOHHOTO cocyia B 2 paza?

3. Bo ckompko pa3 cieayeT yBETHMYUTHh KOHIIEHTPALIUIO , 4TOOBI CKOPOCTb pPEaKINU

yBenuuuiach B 4 paza?

4. B KaKoM HaIpaBJIEHUU CMECTHUTCS paBHOBeCHE B
peakuuu
a) MpU MOBBIIICHUN TEMIEPaTyprl?  0) MpHU MOHUKEHUU JaBJIEeHUS?

5. Ilpu HEKOTOpOU TeMIEpaType paBHOBECHE B
cucreme YCTAaHOBUJIOCH TPU  CIEAYIOIUX KOHUEHTPALHUAX:

. Haiitu KOHCTAHTY PaBHOBCCHA U UCXOJHYIO

KOHIICHTPAITHIO

TEMA: «X XUMHNYECKAS KUHETUKA 1 PABHOBECHE»
BAPUAHT 7

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHUCTBHS Macc I peaKHHﬁ:

2. Kak wu3MeHHUTCS CKOpPOCTh peaKIuH , eclu
YMEHBIINUTh 00BEM peaKIIMOHHOTO cocya B 1,5 paza?




3. Bo ckompko pa3 cienyerT yBETHMYUTh KOHLIEHTPALHIO , UYTOOBI CKOpPOCTh DPEaKLUU

yBenuumiiach B 100 paz?

4. B KaKoOM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peakuuu
a) MIPU MOBBIIIEHUH TeMIepaTypbl?  0) NP MOBBILICHUN AaBICHUS?

5. KoHcranTa paBHOBecHs peakLUu IIPY HEKOTOPOH TeMIeparype
paBHa . HaliTu paBHOBECHBIE KOHLIEHTpaUUU , €CIIi Ha4aJbHbIC
KOHLEHTPALUU 3TUX BEILECTB COCTABIISIN:

TEMA: « XUMNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 8

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PEaKIHil:

2. Kak wu3MeHUTCS CKOpOCTh peakuuu , €cllu
YMEHBUINTh 00BbEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckombko pa3 ciemyerT yBEIHMYUTh KOHILEHTPAIHIO , UTOOBI CKOpPOCTb pEaKlUu

yBenuuuiiach B 100 paz?

4. B KaKoOM HaIpaBJICHUU CMECTUTCSA paBHOBECHE B
peakuuu
a) MpU MOBBIIICHUU TEMIIEPAaTyprl?  0) IIPU MOBBIILIEHUY JaBJICHUSA?

5. Koncranta paBHOBecUs peakiUH IIPY HEKOTOPOH TeMIeparype
paBHa . HaiiTu paBHOBECHBIE KOHILIEHTpAIUU , €CIM HayaJbHbIC
KOHLEHTPALMHU 3THUX BEILECTB COCTABIISIIN:

TEMA: « XUMNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 9

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS Mace AJIsl peaKiuil:

2. Kak wu3MEHHUTCS CKOpPOCTh peaKIuH , ecin
YMEHBUINTh 00BEM PEaKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckombko pa3 ciemyeT yBETHYUTh KOHIIEHTPAIHIO , 4TOOBI CKOpPOCTh pPEaKIHNU

yBenmuuminack B 100 paz?

4. B KaKoM HaIpaBJIEHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) MpU MOBBIIICHUN TeMIepaTypel?  0) MPU MOBBIILIEHUH JaBJICHUS?

5. KoHncranTa paBHOBECHSI peakIUH IIPY HEKOTOpPOM TeMmmeparype
paBHa . HaliTu paBHOBECHBIE KOHIIEHTpalUU , €CIIH Ha4aJbHBIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «XUMNUYECKAS KNHETUKA 1 PABHOBECHE»
BAPUAHT 10

1. HanmcaTh BeIpakeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Ha ckombKO TpagycoB CIIeAyeT TOBBICHTH TEMIEPaTypy CHCTEMBI, 4YTOOBI CKOpPOCTh
IIPOTEKAOIEH B HEM peakluu BO3pocia B pas3 (y = )?

2



3. Bo ckompko pa3 ciegyeT  YBEIMYUTh  JIaBJICHUE , UYTOOBI  CKOpOCTh

o0pa3oBaHUs M0 PeaKInu YBEIIMYHIIACh B
100 paz?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peaxiuu
a) IPH MTOHWKCHUU TeMIIepaTypbl?  0) U MOHWKCHUU JIaBJICHUS?

5. KoHcranTa paBHOBECHS peakluu IIPY HEKOTOPOU TeMIeparype
paBHa . Haiitu paBHOBECHbBIC KOHIICHTpAIMH , ©CJIH HadaJbHbIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIIN:

TEMA: « XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 11

1. HanmcaTh BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Ha ckoapko T'padyCoB CJICAYCT HOBBICUTH TEMICPATYPY CHCTCMBI, YTOOBI CKOpOCTh

MPOTEKAIOIIEH B HEW peakluyi BO3pocya B pa3 (y= )?

3. Bo ckompko pa3 ciueayeT  yBEIWYUTh  JaBIICHUE , 4TOOBI  CKOPOCTh
o0OpazoBaHus M0 peaKIuu YBEIUYWIACh B
100 pa3z?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B
peaxkuu
a) MIpU MOHMWKEHUM TeMIEepaTypbl?  0) NPU MOHUKEHUU JABICHUS?

5. Koncranta paBHOBecHsl peakIHH IIpU HEKOTOPOH TeMImeparype
paBHa . HaliTu paBHOBECHBIE KOHIIEHTpALUH , €CIIH HAa4aJIbHBIC

KOHIOCHTPpAIUN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: « XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 12

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MaceC AJIsl peaKiuil:

2. Ha ckombkO TpagycoB cCl€AyeT TOBBICHTH TEMIIEPAaTypy CHCTEMBI, YTOOBI CKOpOCTH

MIPOTEKAIOLLEH B HEM PEAKIIMU BO3POCIIa B pa3(y=___)?

3. Bo ckompko pa3 cieayeT  YBEIMYUTHh  JIaBJICHHE , 4TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKkLuu YBEJINYNIIACh B
100 paz?

4. B KaKOM HaIpaBJICHUU CMECTUTCSA paBHOBECHE B
peakuuu
a) MPU TIOHWKEHUH TeMIIEpaTypbl?  0) MPU NOHMKEHUU JTABICHHUS?

5. KoncranTa paBHOBECHs peakIUH MpU HEKOTOPOW TemmepaType
paBHa . HaliTu paBHOBECHBIE KOHILIEHTpaUUU , €CIM HaydaJIbHbIC

KOHICHTPAIUHX 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMNUYECKAS KNHETUKA 1 PABHOBECHE»
BAPUAHT 13

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:
a) 2NO; + Clar — NOCl;  6) CaCO3« — CaOx + CO2 ¢



2. Kak wmsmenutcs ckopocts peakiuu 2NOr + Oz r — 2NO: r, ecniu yMeHBIIUTH 00BEM
PEaKIMOHHOIO cocy/ia B 3 paza?

3. TemmneparypHblii KOA(QQHUIMEHT CKOPOCTH peakuuu paBeH 2,8. Bo CKOIBKO pa3 BO3pacTer
CKOPOCTb PEaKIIHH IPH TIOBBIIEHNH TemMiepatypsl ot 20 1o 75 °C?

4. B KaKOM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu
a) IpU MOHMWKECHUHU TeMIepaTypbl?  0) IpU NOBHIIICHUH JaBICHUS?

5. PaBHoBecue B  cucreme YCTQHOBMJIOCH  IIPH
CJIIEAYIONMX KOHUEHTpaLMAX: . Onpenenutsb

HNCXOJHBIC KOHICHTpalIUunu

TEMA: «X XUMNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 14

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MaccC AJIsl peaKIuil:

2. Kak wu3MEHUTCS CKOpPOCTh pEeaKIuH , eciu
YMEHBUIUTh 00BbEM PEAKLIMOHHOTO cocyza B 3 pa3a?

3. TemmeparypHblii KO3(p(HUIMEHT CKOPOCTH pEakIWH paBeH . Bo CKONbKO pa3 BO3pacTeT
CKOPOCTb PEaKLIMH IIPY MOBBIIIEHUHU TEMIIEPATYPsl OT 10 °C?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peaxkuuu
a) MpU NOHMWKEHUM TeMIEpaTypbl?  0) MpU MOBBIICHUN JaBIECHUS?

5. PaBHOBecue B cucreme YCTaHOBWJIOCH  TIPH
CJIEAYIOUIMX KOHLEHTpALUAX: . Omnpenenutsb

HCXOOHBIC KOHIOCHTpAaKU

TEMA: « XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 15

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MaceC AJIsl peaKiuil:

2. Kak wu3MEHHUTCS CKOpPOCTh pEeaKIuH , ecin
YMEHBUINTh 00bEM PEaKLIMOHHOTO cocyaa B 3 paza?

3. TemmeparypHblii KOA(pOHUIMEHT CKOPOCTH pEakluu paBeH . Bo cKombko pa3 BO3pacTer
CKOPOCTb PEaKIIMH IIPY MOBBIIIEHUHN TEMIIEPATYPsl OT _ JI0 °C?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peakuuu
a) MIpU MOHMKEHUH TeMIepaTtypbl?  O) NpU NOBBILIEHUH JaBICHUS?

5. PaBHoBecue B  cucreme YCTaHOBUJIOCH  TIpHU
CJIIEAYIOUIMX KOHLEHTpALUAX: . Ompenenutsb

HNCXOAHBIC KOHICHTpAIlUN

TEMA: «XUMNUYECKAS KNHETUKA 1 PABHOBECHE»
BAPUAHT 16

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:




Kak u3MeHuTCs CKOpOCTh peaKiuu , €ciu
YBEIUYUTH 00BEM PEAKIIMOHHOTO cocy/ia B 2 paza?

Bo ckonpko pa3 cienyer yBENIWYUTh KOHLIEHTPALUIO , UTOOBI CKOpPOCTb PpEaKLHUU
yBeJIMYMIIach B 4 paza?

B KaKoOM HaIpaBJICHUU CMECTUTCS paBHOBECHE B

peaxkuuu

a) MIPU MOBBIIIEHUH TeMIepaTypbl?  0) IpU MOHMKEHUH JaBICHUS?

ITpu HEKOTOPOii TemIeparype paBHOBecHe B

CUCTEME YCTAaHOBUJIOCH NPU  CIEAYIOIUX KOHUEHTPALUAX:

. HaiiTu koHCTaHTy paBHOBECHS U UCXOJHYIO

KOHIIEHTPAIUIO

TEMA: «XXUMHNYECKAS KHHETHUKA 1 PABHOBECHE»

BAPUAHT 17

Hanucatp BBIpAXCHHA 3aKOHA JEUCTBUS Macc JJIs peaKHI/Iﬁi

Kak wu3MeHUTCS CKOpOCTb peakiuu , €ciu

YBEJIMUYUTH 00BEM PEaKLIMOHHOIO cocya B 2 paza?

Bo ckonbko pa3 cremyeT yBENWYUTh KOHIICHTPAIIHIO , 4TOOBI CKOPOCTb pPEaKIHU
yBeIU4mIach B 4 paza?

B KaKoM HAIPaBICHUU CMECTHUTCSH paBHOBecHE B

peakuuu

a) MPU MOBBIIICHUN TEMIEpaTyprl?  0) MpHU MOHUKSHUU JaBICHUS?

[Tpu HEKOTOpPOH TeMIIepaType paBHOBECHE B

CUCTEME YCTAaHOBUJIOCH TPU  CIEAYIOIUX KOHIEHTPALHUAX:

. HailTu KOHCTaHTy paBHOBECUS U UCXOJHYIO

KOHICHTPAINUIO

TEMA: « XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 18

Hanmcars BelpaxkeHus 3aKOHA ACUCTBUSA MacC JUIsl pEaKIU:

Kak wu3MeHHTCS CKOpOCTh peakuuu , ecin

YBEJIMYUTh 00bEM PEAKLIMOHHOTO cocya B 2 paza?

Bo ckompko pa3 cienyeT yBEIMYUTh KOHLEHTPALHIO , UTOOBI CKOpPOCTb pEeaKlUu
yBenuuuiach B 4 paza?

B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBECHE B

peaxkuuu

a) MU MOBBIIICHUN TEMIEPaTypbl?  0) NPU MOHMKEHUU JaBICHUS?

[Tpu HEKOTOpOM TeMIeparype paBHOBECHE B

cucreMe YCTAaHOBUJIOCH MPU  CIEAYIOUUX KOHUEHTPALHUAX:

. Haiitu KOHCTAHTY PaBHOBCCHA U UCXOJHYIO

KOHIICHTPAITHIO

TEMA: «X XUMHNYECKAS KUHETUKA 1 PABHOBECHE»

BAPUAHT 19



1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MaccC AJIs PEAKIil:

2. Kak wu3MEHHTCS CKOPOCTh peaKiuu

, ecau

YMEHBIIUTh 00bEM PEaKIIMOHHOTO cocya B 1,5 pa3a?
3. Bo ckombko pa3 cienyer yBETHMYUTh KOHLIEHTPAIHIO

peaKIuu

, UTOOBI CKOpPOCTb PpEaKLHUu

yBenuumiiach B 100 paz?
4. B KaKOM HaIpaBJICHUU CMECTUTCSA

paBHOBECHE B

a) MU MOBBIIICHUH TeMIepaTypbl?  0) IMpH MOBBILICHUN AaBICHUS?

5. KoncranTta paBHOBecHS peakluu

P HEKOTOpOIl TeMreparype

paBHa . HaiitTu paBHOBECHBIE KOHLEHTpaUUU

, ©CIIH HadaJbHbIC

KOHICHTPAUMK 3TUX BCIICCTB COCTABJIAIN:

TEMA: « XUMNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 20

1. HamucaTh BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl peaKIuil:

2. Kak wu3MEHHTCS CKOPOCTh peaKIuu

, eciau

YMEHBIIUTh 00BEM peakIIMOHHOTO cocyaa B 1,5 pa3a?
3. Bo ckoibKO pa3 clemyeT YBEIUYHTHh KOHIICHTPAIIHIO

pe€aKuuu

, UTOOBI CKOpPOCTb PpEaKlHu

yBenuuuiiach B 100 paz?
4. B KaKoOM HaIpaBJICHUU CMECTUTCSA

paBHOBECHE B

a) MpU MOBBIIICHUU TEMIIEPATyphl?  0) IIPU MOBBIILIEHUY JaBJIECHUSA?

5. Koncranta paBHOBecHs pEaKIMH

IpU HEKOTOPOU Temmeparype

paBHa . HaiitTu paBHOBECHBIE KOHLEHTpaLUU

, ©CIIH HadvaJbHbIC

KOHICHTPAUH 3TUX BCUICCTB COCTABJIAIN:

TEMA: « XUMHNYECKAS KUHETUKA U PABHOBECHE»

BAPUAHT 21

1. HamucaTh BelpakeHUs 3aKOHA JEMCTBUS Macc AJIsl peaKIuil:

2. Kak wu3MEHHUTCS CKOpPOCTh peaKIuH

, eciau

YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?
3. Bo ckombko pa3 ciemyeT yBETHMYNTh KOHIIEHTPAIHIO

peaxiuu

, UTOOBI CKOpPOCTb pEeaKlUu

yBenmuuminack B 100 paz?
4. B KaKoM HaIpaBJICHUU CMECTHUTCS

paBHOBECHE B

a) MU MOBBIIICHUU TeMIepaTypel?  0) MpH MOBBIIIEHUH JAaBJIECHUS?

5. KoncranTta paBHOBecHs peakiuu

MIpU HEKOTOPOM Temmeparype

paBHa . HaiiTu paBHOBECHbBIE KOHLEHTpalUU

, ©CIM HadallbHbIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»

BAPUAHT 22

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKIuii:



2. Ha ckombko TrpagycoB cleayeT TMOBBICHUTh TEMIEPaTypy CHUCTEMBI, 4YTOOBI CKOPOCTH

MpOTEKAIoIEel B HeW peakliui BO3pocya B paz(y=__ )?

3. Bo ckombko pa3 ciueayeT  yBEJIUYUTh  JaBJICHUE , 4TOOBI  CKOPOCTh
00pazoBaHus M0 peaxkiuu YBEJIMYMWIIACh B
100 pa3z?

4. B KaKOM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuu
a) IpU MOHMKEHUU TeMIlepaTypbl?  0) MU MOHWKEHUU JIaBICHUSA?

5. KoncranTta paBHOBecHS peakluu P HEKOTOpOIl TeMreparype
paBHa . HaliTu paBHOBECHBIE KOHILIEHTpaUUU , €CIIi Ha4aJbHbIC

KOHICHTPAUMK 3TUX BCIICCTB COCTABJIAIN:

TEMA: « XUMNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 23

1. Hamucath BelpakeHUs 3aKOHA JEHCTBUS Mace Ui peaKuii:

2. Ha ckoimbKO TpagycoB ClIEAyeT WOBBICHTH TEMIEPAaTypy CHUCTEMBI, 4YTOOBI CKOpPOCThH

MPOTEKAIOLIEH B HEW peakliMi BO3pocia B pa3(y=___)?

3. Bo ckompko pa3 cieayeT  yYBEIMYHTHh  JIaBJICHUE , 9TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKuuu YBEIUYWIACh B
100 paz?

4. B KaKOM HaIlpaBJICHUU CMECTUTCA paBHOBecCHE B
peakuuu
a) MPU MOHWKEHUH TEMIEpaTypbl?  0) MPU MOHWKEHUH JaBICHHUS?

5. Koncranta paBHOBecUs peaklUu IIPU HEKOTOPOU TemmepaType
paBHa . HaliTu paBHOBECHBIE KOHIIEHTpALUU , €CIM HaydaJIbHbIC

KOHICHTPAUHN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: «X XUMHNYECKAS KUHETUKA 1 PABHOBECHE»
BAPUAHT 24

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEHUCTBUS Macc I peaKHHﬁI

2. Ha ckombko TIpagycoB cleAyeT HOBBICUTh TEMIEpPaTypy CHUCTEMbI, 4YTOObI CKOpPOCThH |,

MPOTEKAIOIIEH B HeW peakiuyi BO3pocya B pa3 (y= )?

3. Bo ckompko pa3 cieayeT  yBEIMYUTb  JaBJIEHUE , UYTOOBI  CKOpOCTh
o0pazoBaHus M0 peaxIuu YBEIUYWIACh B
100 paz?

4. B KaKoM HaIpaBJIEHUU CMECTHUTCS paBHOBECHE B
peaxkuuu
a) MpU MOHMKEHUH TeMIEepaTypbl?  0) NPU MOHUKEHUH JaBICHUS?

5. KoncranTta paBHOBecHs peakiuu IIpM HEKOTOPOH TeMIeparype
paBHA . HailiTu paBHOBECHBIE KOHIIEHTpalUU , €CIIH Ha4aJbHbIC

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «PacTBOpBI 3J1eKTPOJUTOB. ['napous comnein»

BAPUAHT 1



10.

CocraBbTe MOJIEKYJISIPHBIE U HOHHO-MOJICKYJISIPDHBIE YPaBHEHUS pPEaKIUN B3aUMOJCHCTBUS B
pacTBOpax Mexny:
CocraBbTe MOJIEKYJISIPHBIE U HIOHHO-MOJICKYJISIPHBIE YPABHEHUS THAPOIN32

coJieit: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBbTe MOJEKYJSPHbIE W WOHHO-MOJICKYJISIPHBIC YpPaBHEHUs PEaKIMi B3aMMOJICHUCTBHUS B
pacTBOpax MExXIy:
CocTaBbTe MOJICKYJISIPHBIC B HOHHO-MOJICKYJISIPHBIC YPaBHEHHSI THAPOIH3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBpTe MOJIEKYJISIPHBIE M HMOHHO-MOJIEKYJISIPHBIE YpPaBHEHHS PEAaKIUil B3aMMOIECHCTBUS B
pacTBOpax Mexnuy:
CocTaBbpTe MOJIEKYJISIPHbIE U HOHHO-MOJIEKYJIIPHbIE YPaBHEHUS THIPOIN3a
coJei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CocTaBpTe MOJIEKYJISIPHbIE M HOHHO-MOJIEKYJISPHBIE YpPaBHEHHs PEaKIMi B3aUMOACUCTBUS B
pacTBopax MexIy:
CocTaBbTe MOJIEKYIISIPHbIE U HOHHO-MOJIEKYJIIPHbIE YPaBHEHUS TUIPOIH3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBpTe MOJIEKYJISIPHBIE M HMOHHO-MOJIEKYJIIPHBIE YpPaBHEHMsI PEaKIMi B3aUMOAECUCTBUS B
pacTBOPaX MEXIY:
CocTaBbTe MOJIEKYJISIPHbIE 1 HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS THAPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

TEMA: «OCHOBHBIE KJIACChI HEOPTAHUYECKWX COEJJUHEHU»

1.

BAPUAHT 1

HAIIMIIUTE ®OPMVYJIBI OKCHJIOB BTOPOI'O IIEPHONA TIEPUOJUYECKOI
CUCTEMBI, YUYUTBIBAA HX  BbICIIYIO BAJIEHTHOCTb, U  YKAXHTE
XUMNYECKHNU XAPAKTEP OKCHUIOB.

HAIULIWTE: a) JUISI KUCJOT H3AsOs U HNO, BO3MOXHBIE KUCJIOTHBIE
OCTATKH, YKA3AB UX 3APSIHOCTb U ®OPMYJIbl KUCJIOTHBIX OKCHJIOB; 6)
JUIS1 OCHOBAHUI KOH W Ba(OH)2» BOSMOXHBIE OCHOBHBIE OCTATKH, YKA3AB
UX 3APSIHOCTL M @®OPMVYJIBI OCHOBHBIX OKCHAOB; B) T'PAGUUYECKUE
®OPMYJIbI H3AsO4 U Ba(OH):.

3AIMUIINTE YPABHEHUS PEAKIIMI B3AMMOJENCTBUS AM®OTEPHOI'O Ga(OH)s
C PACTBOPAMUMU: a) I'MJPOKCHJIA HATPUA, 6) COJITHOU KHCJIOTBI.

COCTABBTE OMIIMPUYECKHUE MW TPAOUYECKHE @OPMVIJIbI CIEAYIOMNUX
COJIEU: CVJIB®PAT HUTPUA, TH/IPOKCOXJ/IOPUI MAI'HUA, 'UJJPOCHIINKAT KAJIUA,
YKAXUTE, K KAKOMY THUITY OTHOCATCA 3TU COJIN.



. C KAKMMHU W3 TTEPEYMCJIEHHBIX BEII[ECTB MOXET PEATMPOBATL OKCHJ]
KAJIBLJAS: OKCHJl HATPHA, BOJA, ®OCPOPHAS KUCIIOTA, OKCHII XJIOPA (VII),
THIPOKCHI] KAJIAA, HUTPAT I[MHKA. 3ATIVIIUTE YPABHEHHUS BO3MOJXKHbBIX
PEAKIIVI Y HABOBUTE IMTPOJYKTHI PEAKIIUIA.

BAPUAHT 2

. HAIIUIIUTE ®OPMVYJIbI OKCUIOB TPETHEIO IIEPHOJA TIEPUOJUYECKOM
CUCTEMBI, YUYUTBIBAA HMX  BbICIIYIO  BAJIEHTHOCTb, U  YKAXHMTE
XUMMNYECKHNU XAPAKTEP OKCHUIOB.

. HAIIUIIWUTE: a) AJIA KUCJIOT HzAsOz 1M HNOsz BO3MOXHBIE KHWCIIOTHBIE
OCTATKH, YKA3AB UX 3APAIHOCTb U ®OPMYVYJIbl KUCJIOTHBIX OKCHIOB; ©6)
JUJIA OCHOBAHII NaOH U Ca(OH)2, BOSMOXHBIE OCHOBHBIE OCTATKHU, YKA3AB
X 3APJAJHOCTb W ®OPMVYJIbI OCHOBHBLIX OKCHU/JIOB; B) T'PAOHUYECKHUE
OOPMVIJIbI H3AsO3 U Ca(OH).

. 3ATMIIUTE YPABHEHUS PEAKLINN B3AUMOENCTBUSI AM®OTEPHOTO AI(OH)s C
PACTBOPAMU: a) THIPOKCH/IA HATPUA, 6) COJITHOM KHCJIOTBI.

. COCTABBTE OMIMPUYECKHUE W TPAOUYECKHE ®OPMVYIJIbI CIEAYIOMNUX
COJIEU: CVJIIB®PAT MATHUA, T'H][POKCOCYIIb@AT MAI'HUA, JUTIHPODOCDPAT
KAJIHA, YKAXUTE, K KAKOMY TUITY OTHOCATCA 9TU COJIN.

. C KAKMMM 13 TIEPEUMCJIEHHBIX BEIIECTB MOXET PEATVIPOBATD I'MJPOKCH]]
KAJIBI[UA: OKCHJ] HATPHA, BOJA, ®OCPOPHAA KHUCJIOTA, OKCHI XJIOPA (VII),
THJIPOKCHJl KAJIMA, HUTPAT IJUHKA. 3AIIMIIUTE YPABHEHUS BO3MOXHBIX
PEAKILIMIA 1 HABOBUTE ITPOJIYKTHI PEAKLIHM.

BAPUAHT 3

. HATIMIIUTE ®OPMVYJIbI OKCUIOB s- U p-OJIEMEHTOB YETBEPTOI'O IIEPHOJA
HEPUOJNMYECKON CHCTEMBI, VUMTBIBASI HX BBICIIYIO BAJIEHTHOCTbH, U
YKAXUTE XUMNYECKUU XAPAKTEP OKCHUJIOB.

. HATIMIIUTE: a) 1JI1 KUCJIOT H3PO4 U HIO3 BOSMOXHBIE KUCJIOTHBIE OCTATKMU,
YKA3AB UX 3APAJHOCTb M ®OPMYVYIJIbI KUCJIIOTHBIX OKCHUIOB; 6) AJIA
OCHOBAHUI RbOH U Mg(OH), BOSMOXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APATHOCTH M ®OPMVYJIbl OCHOBHBIX OKCHUJIOB; B) TPA®MYECKUE ®OPMYVYIJIbI
H3PO4 U Mg(OH):.

. 3ATIMIIUTE YPABHEHMS PEAKIIUN B3AUMOJIEUCTBUS AM®OTEPHOI'O Zn(OH),
C PACTBOPAMU: a) TMJPOKCHJIA KAJTHA; 6) CEPHOM KHUCJIOTBI.

. COCTABBTE OMIIMPUYECKHUE W TPAOUYECKHE @®OPMVIIbI CIIEAYIOMNUX
COJIEU: XJIOPHI] MAI'HUA, THPOKCOCYJIb®AT KEJIE34 (), TM/[PODPOCDAT
KAJINA, YKAXKUTE, K KAKOMY TUITY OTHOCATCA 3TU COJIN.

. C KAKMMU U3 MEPEUYMCJIEHHBIX BEIIECTB MOXET PEATMPOBATHL OKCHI
HATPHUA: OKCHI] KAJIBPLIHA, BOJA, ®OCPOPHAA KHCJIIOTA, OKCHI] XJIOPA (VI1),
THJIPOKCH KAJIMA, HUTPAT [[HHKA. 3AIIMIIUTE YPABHEHHS BO3MOXHBIX
PEAKIIUI 1 HA3OBUTE ITPOJAYKTbI PEAKIIUI.



BAPUAHT 4

. HATIMIIUTE ®OPMVJIbl OKCHUIOB s- W p-OJIEMEHTOB [ATOI'O I1IEPHOJIA
HEPUOJUMYECKON CHCTEMBIL, VUMTBIBASI HX BBICIIYIO BAJIEHTHOCTbH, U
YKAKUTE XUMHUYECKNHN XAPAKTEP OKCH/OB.

. HATIMIIUTE: a) JJI51 KUCJIOT H3PO3 1 HCIO3 BO3SMOXHBIE KUCJIOTHBIE OCTATKW,
YKA3AB UX 3APAJHOCTb WU ®OPMVYIJIbI KUCJIIOTHBIX OKCHUIOB; 6) AJId
OCHOBAHUI CsOH W Fe(OH), BOSMOXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APATHOCTD M ®OPMVYJIbl OCHOBHBIX OKCHUJIOB; B) T[PA®OUYECKUE ®OPMYVYIJIbI
HsPOs U Fe(OH)..

. 3AIIUIIUTE YPABHEHMS PEAKIIUN B3AUMOJIEUCTBUS AM®OTEPHOT'O Cr(OH)s
C PACTBOPAMU: a) T'MJPOKCHU]A HATPUA; 6) COJIAHOU KUCJIOTHI,

. COCTABBTE OMIIMPUYECKHUE W TI'PAOUYECKHUE @OPMVIJIbI CIEAYIOMUX
COJIEU: KAPBOHAT MAI'HUA, THIPOKCOCYJIb®@AT JKEJIE34A (), THAPOCYJIP®AT
KAJINA, YKAXKUTE, K KAKOMY TUITY OTHOCATCA 3TU COJIN.

. C KAKMMU U3 MEPEUYMCJIEHHBIX BEIIECTB MOXET PEATMPOBATHL OKCHI
MATHHUA: OKCHI] KAJIBLJUA, BOHA, ®OCDPOPHAA KHCJIOTA, OKCHI XJIOPA (VII),
THJIPOKCH KAJIUA, HUTPAT LJHHKA. 3AIIMIIUTE YPABHEHHS BO3MOXHBIX
PEAKIIMI 1 HA3OBUTE IIPOJYKTbI PEAKIIWI.

BAPUAHT 5

. HAIIMIIUTE @®OPMVJIbl OKCHUIOB s- W p-OJIEMEHTOB [ATOI'O I1IEPHO/IA
HEPUOJUMYECKON CHCTEMBI, VUMTBIBASI HX BBICIIYIO BAJIEHTHOCTbH, U
YKAXUTE XUMNYECKUU XAPAKTEP OKCHUJIOB.

. HATMILUTE: a) U KUCJIOT H.S U HClO4 BO3MOXHBIE KUCJIOTHBIE OCTATKH,
VKA3AB HX 3APSIIHOCTh U ®OPMYJIbI KUCJOTHBIX OKCHUOB; 6) JIA
OCHOBAHMI1 LiOH W Ni(OH)> BO3SMOXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APSIIHOCTD Y ®OPMYJIbI OCHOBHBIX OKCHUJIOB; 8) TPAGUYECKUE ®OPMYJIbI
HCIO4 U Ni(OH)s.

. 3AIIAIIUTE YPABHEHMS PEAKIIUI B3AUMOJIEVICTBUSA AM®OTEPHOI'O Ph(OH);
C PACTBOPAMU: a) TMJPOKCHUJA HATPUA; 6) COJIIHOU KHUCJIOTHI.

. COCTABBTE OMIIMPUYECKUE W TI'PA®UYECKUE OOPMYJIBI CIIEIYIOIIUX
COJIEN: CVIIb®ATA JKEJE34 (), JUIHMAPOKCOCYVJIb®AT JKEJIE3A (),
THIPOKAPEOHAT HATPHUSA; YKAXUTE, K KAKOMY TUITY OTHOCSITCSI DTU COJIM.

. C KAKMMU U3 MEPEUYMCJIEHHBIX BEIIECTB MOXET PEATMPOBATHL OKCHI
BAPHUA: OKCHI JKEJE34 (), BOLA, CEPHASA KHCJIOTA, OKCHI CEPbI V),
THJIPOKCH KAJIHA, XJIOPHT IJHHKA. 3ATIUIIUTE VPABHEHUSI BO3MOXHBIX
PEAKIIUI 1 HASOBUTE ITPOJYKTbI PEAKIIUI.

BAPUAHT 6
. HAIIMILIUTE ®OPMVYJIbBI OKCUIOB s- U p-DJIEMEHTOB I[IEPBOI'O I[IEPHO/IA

ITEPMOJIUYECKOM CUCTEMbBI, YUYUTBIBAA MX BbICIIYIO BAJIEHTHOCTb, U
YKAXUTE XUMNYECKHNU XAPAKTEP OKCHUJIOB.



2. HAITHUUIWUTE: a) JJI1 KUCJIOT H2SO4 1 HCIO2 BO3MOXHBIE KMCJIOTHBIE OCTATKU,
YKA3AB UX 3APAJHOCTH WU ®OPMVYIJIbI KUCJIIOTHBIX OKCHUIOB; 6) AJIAd
OCHOBAHUI CsOH U Cu(OH); BO3MOXHBIE OCHOBHBLIE OCTATKHU, YKA3AB UX
3APATHOCTDb M ®OPMVYJIbl OCHOBHBIX OKCHUJIOB; B) T[PA®OUYECKUE ®OPMYVYIJIbI
H2SO4 U Cu(OH)».

3. 3AIUIIMTE YPABHEHUS PEAKIIMU B3AUMOJIENCTBUSA AM®OTEPHOI'O Be(OH),
C PACTBOPAMUWU: a) T'MJPOKCHU]A HATPHUA; 6) COJIAHOU KHUCJIOTHI,

4. COCTABBTE OMIIMPUYECKUE N T'PAOUYECKUE ©OPMVYIIbI CIEAYIOIINX
COJIEU:  CVJIb®ATA JKEJIE34 (W), TH/POKCOKAPHFOHATA MEJU (),
T'HUJ]IPOKAPBOHATA KAJIBLMA; YKAXUTE, K KAKOMY THUITY OTHOCATCA 3TU
COJIN.

5. C KAKMMHM U3 TIEPEUMCIIEHHBIX BEHIECTB MOXET PEAI'MPOBATbL OKCH/]
BAPUA. OKCHJ] HUKEJIA (), BO/JA, COJIAHAA KHCJIOTA, OKCH] CEPHI (IV),
I'UJPOKCH]]  PYBHUIHA, CVIIbD®@AT  HATPHA. 3AIIMILIUTE  YPABHEHUA
BO3MOXHBIX PEAKIIUI 1 HASOBUTE ITPOJIYKTEI PEAKIIUI.

«Teopusi 21eKTPOJIUTHYECKOT JUCCONMATINH.
Boanbie pacTBOpPBI 3J1€KTPOJIUTOBY»

Bapuantr Nel

1.HazoBuTe clenyrome COEAWHCHHS, HAIMIIMTE YPAaBHEHHS  JUCCOLMAIMH, IPHUBEINTE
rpaduueckue popmyisl atux coenuHenuit Ni(NOz)2, Mq(OH)2, RbOH, KHCO:s.

2.Hanummre ypaBHEHHs BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BU/JIE:

NaOH + Ni(OH)2 — NaOH + Pb(NO3), —

NaOH + Ba(OH). — NaOH +SnO —

NaOH +H:SO3; — NaOH + N20s —
BapuanT Ne2

1.Ha3oBuTe crenymone COEAWHCHUS, HAMMIIMTE YPABHEHHS TUCCOLHUAIIMH, IPUBEIUTE
rpaduueckue Gpopmyisl atux coequrennit Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3
2. HanumTe ypaBHEHHUsI BO3MOKHBIX PEAKIIHil B HOHHO-MOJIEKYJISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl; —
KOH + Sn(OH); — KOH +S0O3; —»
KOH +H»S0Os —» KOH + ZnO —»

Bapuant Ne3

1.Ha3oBuTe cremyroomme COSAWHEHWs, HANMIIMTE YPAaBHEHUS  JUCCOLMAIMH, IPUBEANUTE
rpaduueckue popmyibl 3tux coenuHenuit NH 4(NOz)2, Mg(OH)2, RbCl, NaHCOs3, H2SO:s.
2. HamummTe ypaBHEHUsI BO3SMOXKHBIX PEAKLUil B MOHHO-MOJICKYJISIPHOM BH/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3)2 —
NaOH + Ba(OH)2 —» NaOH +SnO —
NaOH +H>SOs; — NaOH + N20s —



Bapuant Ne4

1.HazoBute ciIeayromue COCIUMHCHH, HAIWIIWUTE YpaBHCHHA  OWCCOLMALNU,

IIPpUBEINUTE

rpadpudeckue Gpopmysbl 3tux coequrenuit Ba(NOz)2, Cr(OH)2, HsPO4, FeEOHSO4, AI(HSO4)3

2. Hammmmre YPaBHCHUA BO3MOXXHBIX peaKquI B NOHHO-MOJICKYJIAPHOM BHUIC:

AgOH + Ca(OH)2 — AgOH + MgCl2 —»
AgOH + Sn(OH)2 —» AgOH +S03 —
AgOH +H2SO4 — AgOH +Zn0O —

Bapuanr NeS

1.HazoBuTe crenyroomme COEAWHEHUS, HAIMIIMTE YPAaBHEHHS  JHCCOLMALINH,
rpaduueckue Gopmyibl atux coenurenuit CrClo, Mg(OH)2,RbNOs, NaHSO:s.
2. HamummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUil B HOHHO-MOJIEKYJISIPHOM BHJIE:

NaOH + Ni(OH)2 — NaOH + Pb(NO3), —

NaOH + Ba(OH). — NaOH +SnO —

NaOH +H.SO3 — NaOH + N20Os —
Bapuant Ne6

1.HazoBute cieayromue  COCAUMHCHHS, HAIMIIWUTE  YpaBHCHHUA  OUCCOLMALNU,

IIPUBEINTE

IMpUBCIAUTC

rpadpuueckue Gpopmyibl atux coequrenuit Fe(NO3z)2, Cr(OH)2, H3BO3, NiOHSO4, AI(HSO4)3

2. Harmmmmre YpaBHCHH BO3MOXKHBIX peaKuHﬁ B NOHHO-MOJICKYJIIPHOM BUIC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH); — KOH +S03 —»
KOH +H»S0Os —» KOH + ZnO —»

Bapuanr Ne7

l.HazoBuTe crneaymonme COEAUHEHHS, HANUIIUTE YPABHEHHUS JIHCCOILMAIINH,
rpaduueckue popmynsl atux coenuHenuit Cr(MnQOg)2, Mg(OH)2,RbOH, LiHCO:s.
2.Hanumure ypaBHEHHsI BO3MOKHBIX PEAKI[MH B MOHHO-MOJIEKYJISIPHOM BHUJIE:

NaOH + Cu(OH)2 — NaOH + Pb(SO3); —
NaOH + Ba(OH)., — NaOH +CrO —
NaOH +H.COs — NaOH + N20s —

Bapuant Ne8

MIPUBEINTE



1.HazoBure cJIcayromue COCAUHCHMUA, HaImuImuTe YpaBHCHUA Jucconualnuu,

IIPUBEIUTE

rpaduueckue Gpopmysl 3tux coequrennit Cr(NO3z)2, Pb(OH)2, H2SOs, AIOHSO4, AI(HSO4)3

2.Hanuumre ypaBHEHHs BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BUJIE:

KOH + Ca(OH)2 — KOH + BaCl, —
KOH + Sn(OH)2 — KOH +NOs —>
KOH +H,S04 —» KOH + PbO —

Bapuant Ne9

1.HazoBuTe cleayrolmue COCAMHCHUS, HANHWIIMTE YPAaBHECHUsS JIUCCOLMALINH,
rpaduueckue Gpopmyisl 3tux coenunenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. Hanuniurte ypaBHEHHUs] BO3MOYKHBIX PEaKIHii B HOHHO-MOJICKYJISIPHOM BHUJIE:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H.S0O3; — NaOH + N20Os —

Bapuantr Nel0

1.HazoBute creayromue  COCAUMHCHHS, HAIMIIWUTE  YpaBHCHHA  OUCCOLMALINU,

IIPUBEINUTE

IMpUBCIAUTC

rpaduueckue Gopmyibl 3tux coenunenuit NaNOz Pb(OH)2, H3PO4, FEOHSO4, Al(HSO4)3

2. Hammmmre YpaBHCHH BO3MOXKHBIX pCaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BUJC:

KOH + Cr(OH)s — KOH + BaCl; —
KOH + Sn(OH)2 — KOH +Cr,03 —
KOH +HsPO; —> KOH +ZnO —

Bapuant Nell

l.HazoBuTe cnenyronue COEAVMHEHUWS, HANMIIATE YPAaBHEHHMS  JIUCCOLMALUM,
rpadudeckue popmyisl atux coeaunenuit Ni(NOz)2, Mg(OH)2,RbOH, KHCO:s.
2 Hanumimre ypaBHEHUS BO3MOYKHBIX PEAKIMii B HOHHO-MOJIEKYJISIPHOM BHJIE:

NaOH + Ni(OH)2 — NaOH + Pb(NO3), —
NaOH + Ba(OH)., — NaOH +SnO —
NaOH +H:SO3 — NaOH + N20s —

Bapuant Nel2
l.HazoBuTe cnenyronue COEAVMHEHUWS, HANMIIATE YPAaBHEHHMS  JIUCCOLMALUM,

IIPUBEINTE

IIPUBEINTE

rpaduueckue Gpopmyibl 3tux coequnennit Ba(NOz)2, Pb(OH)2, HaBO3, Cu(HSO4), AI(HSO4)3

2.Hanumure ypaBHEHHsI BO3MOKHBIX PEAKI[MH B MIOHHO-MOJIEKYJISIPHOM BHUJIE:

KOH + Pb(OH); — KOH + ZnCl; —»
KOH + Sn(OH)2 — KOH +S0O3 —
KOH +H;S03 — KOH + CaO —

Bapuanr Nel4

l.HazoBuTe crneaymonme COEAUHEHHS, HANUIIUTE YPABHEHHUS JIHCCOLMAIINH,
rpaduueckue Gpopmybl 3tux coequnennit Ba(NOz)2, Al(OH)s, KHCO3 FeCls.

IIPUBEINTE



2.Hanummre ypaBHEHHs BOBMOXKHBIX pEaKLUii B MOHHO-MOJIEKYJIIPHOM BUJE!

NaOH + Mg(OH). — NaOH + Be(NO3); —
NaOH + Ba(OH); — NaOH +SnO —
NaOH +H,COs — NaOH + P,0Os —

Bapuant NelS

1.HazoBure crienyroniye COEAUHEHMs, HANMUIUUTE YpPaBHEHUS JUCCOLMALUM,

IIPUBEIATE

rpadpuueckue Gpopmyisl atux coequaennii Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, AI(HSO4)3

2.Hanuumre ypaBHEHHs BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BUJIE:

KOH + Ca(OH), — KOH + MgCl> —»
KOH + Sn(OH), — KOH +SO3 —
KOH +H»SOs — KOH + Zn0O —

Bapuant Nelé6

1.HazoBuTe crenyroomme COEJAWHEHUS, HAIMIIMTE YPAaBHEHHS  HCCOLMALINH,
rpaduueckue Gopmyibl atux coenurenuit Ni(NOz)2, Mq(OH)2,RbOH, KHCO:s.
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUil B HOHHO-MOJIEKYJIIPHOM BHJIE:

NaOH + Ni(OH)2 — NaOH + Pb(NOz3), —
NaOH + Ba(OH)., — NaOH +SnO —
NaOH +H2:SO3 — NaOH + N20s —

Bapuant Nel7

l.HazoBuTe cnenyronme COSAVMHEHUWS, HANMIIATE YPAaBHEHHWS  JIUCCOLMALUM,

IIPUBEINTE

IIPUBEINTE

rpaduueckue Gopmyisl a3tux coenurenuit ZN(NO3z)2, Pb(OH)2, H3BO3, FeOHSO4, AI(HSO4)3

2.Hamummre ypaBHEHHs BOBMOXKHBIX pEaKUii B MOHHO-MOJIEKYJIIPHOM BU/JIE:

NH4OH + Ca(OH), — NH4OH + MgCl> —
NH4OH + Sn(OH), — NH4OH +SO3 —
NH4sOH +H2SO4 — NH4OH + ZnO —

Bapuant Nel8

1.Ha3oBuTe cnemyromme COSIWHEHWS, HANMIIMTE YPAaBHEHUS HCCOLMAIINH,
rpaduueckue popmyibl 3tux coenuHenuit NaNO3z Be(OH)2,KOH, LiIHCO3, H2SOs
2. HanummTe ypaBHEHUsI BO3SMOXKHBIX PEAKLUil B MOHHO-MOJICKYJISIPHOM BH/IE:

LiOH + Ni(OH); — LiOH + Pb(NO3)2 —>
LiOH + Ba(OH); — LiOH +Sn0 —
LIOH +H2SOs — LiOH + N2Os —

Bapuanr Nel9

MMPpUBCIUTEC



1.Ha3zoBure cJIcayromue COCAUHCHMUA, HAITUIIINUTEC YpaBHCHUA Jucconualnuu, MNPpUBCIUTC
rpadpudeckue Gpopmyisl atux coequaenuii Ca(NO3z)2, Pb(OH)2, H3POs, AIOHSO4, Fe(HSO4)3
2.Hanuumre ypaBHEHHs BOBMOXKHBIX pEaKlUii B MOHHO-MOJIEKYJIIPHOM BUJIE:

KOH + Ca(OH); — KOH + MgCl, —>
KOH + Sn(OH)2 — KOH +SO3 —>
KOH +H,S04 —» KOH +ZnO —

Bapuant Ne20

1.HazoBuTe crenymoome COEAWHCHHS, HAIMIIMTE YPABHEHHS  IUCCOLMAIMH, [PHUBEINUTE
rpaduueckue Gpopmyibl 3tux coequrennii Ni(NOz)2, Mg(OH)2,RbOH, KHCOa.
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUil B HOHHO-MOJIEKYJIIPHOM BH/IC:

NaOH + Ni(OH)> — NaOH + Pb(NOz3), —
NaOH + Ba(OH)., — NaOH +SnO —
NaOH +H2:SO3 — NaOH + N20s —

Bapuant Ne2l
1.HasoBuTe cienyromme COCAWHCHHsS, HANUIIATE YPaBHCHHS JUCCOIMALNH, IPHBEIUTE
rpaduyeckue Gopmyisl atux coenurenuit Ba(NO3z)2, Pb(OH)2, H3PO4, FEOHSO4, Al(HSO4)3
2. HanummTe ypaBHEHHUSI BO3MOKHBIX PEAKIIUil B HOHHO-MOJIEKYJISIPHOM BHJIE:

KOH + Ca(OH). — KOH + MgCl2 —»
KOH + Sn(OH)2 — KOH +S0O3 —
KOH +H2SO0s — KOH + Zn0O —

Bapuant Ne22
1.HazoBuTe crlenyromme COEAWHEHHS, HANWIIATE YPaBHEHHS JUCCOIMAIINH, TPHBEIUTE
rpaduueckue Gopmyisl a3tux coenurenuit Ba(NOz)2, Pb(OH)2, H3PO4, FEOHSO4, Al(HSO4)3
2. HanummTe ypaBHEHHUS BO3MOKHBIX PEAKIIUi B HOHHO-MOJIEKYJISAPHOM BHJIE:

KOH + Ca(OH). — KOH + MgCl2 —»
KOH + Sn(OH)2 — KOH +S0O3 —
KOH +H2SOs — KOH + Zn0O —

CamocrosiTeJbHas paﬁoTa

Tema: AMY

1. Omnpenenure abcomoTHYIO Maccy MosieKkynbl H20

2. Yemy paBubl MaccoBbie 10JH ( %) anemeHToB B Mosiekyse Fe(OH)s

3. VYpasusiite peakimio: Alo(SO04)3 + BaCOs = Al(CO3)3 + BaSO4
[Toka)kuTe BBINOJIHEHUE 3aKOHA COXPAHEHHUsI MacChl B 3TON peakIuu

4. Kakoit 00bEM npu H.y. 3aHUMaIOT 1 1T. yriekucioro rasa

5. Kakas macca Bosibl 06pasyercs mpu cropanuu 1,0r. rimoko3sl CeH12067
Ypasuenne peaknun CeH1206 + O2 = CO2 + H20O

Tema: AMY




1.Onpenenute abconroTHy0 Maccy Mosekyisl HCI

2. Yemy paBubl MaccoBbie 10JH ( %) anemenToB B Mmosiekyse Fe(OH);

3. VYpasusiite peakimio: Na;SO4 + HCI = NaCl + H,SO4

ITokaxuTe BBIIIOJHEHHE 3aKOHA COXPAaHCHUA MACCHI B 3TOH PCaKnu

4. Kaxkoi#t 00bEM IIpH H.y. 3aHUMAOT 22T. YIJIEKUCIIOTO raza

5. Cronbko rpammoB  FeSO4 06pazyercst nmpu B3aumoaericteuu pactBopa CuSOs ¢
JKEJIe30M, €CJIM IPU 3TOM 00pasyeTcs 128r. Me/u 10 ypaBHEHHIO:

CuSOg4 + Fe = FeSO4 + Cu

Tema: AMY

1.0npenennte abcomoTHYI0 Maccy MoJiekyibl HoSO4

2.Yemy paBubl MaccoBbie 104u ( %) aneMeHToB B Mosiekysie Ca(OH)»

3.Ypasusiite peakiio: Alx(SO4)s + BaCl, = AICIz + BaSO4

ITokaxnTe BBITTOJIHEHHE 3aKOHA COXPAaHCHU MAaCChl B 9TOH pPCaKIun

4.Kakoil 00bEM 11pH H.y. 3aHuMaioT 19r. F2

5.0npenenure sxBuBanent : AI(OH)3, NaNOs, H3POg, Fe.

Tema: AMY

1.Onpenenute abcomotHy0 Maccy Mosekyasl HNOs

2.Yemy paBubI MaccoBbie 10u ( %) aneMeHTOB B Mojiekyse Ba(OH)»

3.Ypagusiite peakunio: Fex(S04)3 + BaCOs = Fey(CO3)s + BaSO4

ITokaxuTe BBRIIIOJHEHHE 3aKOHA COXPAaHCHUA MACChHI B 3TOH pCaKkuumn

4. Kakoit 006EM nipH H.y. 3aHUMAOT 1.,41. N>

5. PaccunraiiTe OTHOCUTEIBHYIO INIOTHOCTh OPOMOBOIOPOAA 110 BOJIOPOAY

Tema: AMY

1.Onpenenute abconnoTHy0 Maccy Mosekysl HNO»

2.Yemy paBHbI MaccoBbie 10JH ( %) anemeHToB B Mosiekyse HCI

3.¥Ypasnsiite peakiuio: KaSO4 + HF = KF + H2SO4

ITokaxnTe BBRIITOJHEHHE 3aKOHA COXPAaHCHUA MACChI B 3TOH pCaKkuumn

4.Kakoii 00bEM IIpU H.y. 3aHUMAIOT 22T. YIIEKHCIIOro rasa

5. Onpenenute MOJIIPHYIO Maccy rasa, €Cliyd ero I0THOCTh 0 BO3/1yXy paBHa 2,5.

Tema: AMY

1.0Onpenenute a0COMOTHYIO Maccy MoJieKyibl HoSOs

2 .Yemy paBubl MaccoBbie 101 ( %) anementoB B Mosekysie Ca(NO2),

3.¥Ypasusiite peakimio: LiBr + BaCOs = Li,COs+ BaBr»

ITokaxuTe BHIIIOJHEHHE 3aKOHA COXPAHCHUS MACCHI B 3TOH pCaKkuuunu

4.Kakoii 00bEM nipu H.y. 3aHUMaIOT 19r. F2

5.0mpenenute sxBuBasieHT : NaOH, Ba(NOz)», Al.

Tema: AMY

1.Onpenenute abCcoNIOTHYIO Maccy Mosekyssl HF

2.Yemy paBubl MaccoBbie 10u ( %) anemeHToB B MoJsiekyse BaCl,

3.Ypasusiite peakuuio: CsCl + BaCO3z = Cs,COs + BaCl,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXPAaHCHUS MACCHI B 3TOH pCaKkuuun

4.Kakoit 00b€M 1ipH H.y. 3aHuMaioT 1,4r. N2




5. Onpenenure 00bEM KUCIIOpOIa, HEOOXOAMMBII 11 oydeHus 40r. okcuaa meau (1)
okuciennem meau: Cu + O, = CuO

Tema: AMY

1.0Onpenenute abCOIOTHYIO Maccy MoseKkyJsl HBr

2. YUemy paBHbI MaccoBbie 10 ( %) anemenToB B MoJiekyJsie Fe(NOs)s

3. VYpasusiite peakuuto: HxSO4 + Ba(NO3), = HNO3 + BaSO4

Iloka>xkuTe BBHITIOJIHEHHE 3aKOHA COXpPaHCHHUA MACChI B ITOH pCaKuu

4. Kakoii 00p€M npu H.y. 3aHUMaroT 0,6MOJIb. JTFOOOTO raza

5. Kakast macca Bojibl o0pasyercst ipu cropaduu 1,0r. rimroko3bl CeH1206?

YpaBuenue peakiuu CeH1206 + O2 = CO2 + H2O

Tema: AMY

1.Onpenenute abCOOTHYIO Maccy MosekyJsl Hi

2.Yemy paBubl MaccoBbie 10H ( %) anemeHToB B Mosiekysie Fe(NO2),

3.¥Ypasusiite peakuno: NaxSO4 + KOH = NaOH + H2SO4

ITokaxuTe BBRIIIOJHEHHE 3aKOHA COXPAaHCHUA MACChI B 3TOH pCaKkuuun

4. Kakoit 00bEM IpH H.y. 3aHUMAIOT 22T. YTJICKHCIIOTO ra3a

5. Ckonbko rpammoB  FeSO4 06pazyercst npu B3aumoeiictBuu pacteopa CuSO4 ¢
JKEJIe30M, €CJTH TPU 3TOM 0OpasyeTcs 128r. Me/u 10 ypaBHEHHIO:

CuSOQOg4 + Fe = FeSO4 + Cu

Tema: AMY

1.0Onpenenute abCOMOTHYIO Maccy MoJieKyJibl Hl

2.Yemy paBubl MaccoBbie 10H ( %) anemeHToB B Mosiekyse Fe(NO2),

3.Ypagusiite peakuuio: LizSO4 + HNO3 = LINO3 + H2SO4

ITokaxuTe BBINOJHEHUE 3aKOHA COXPAHEHUSI MACChI B 3TOM

peakuuu

4.Kakoii 00bEM IIpU H.y. 3aHUMAIOT 22T. YIIEKHCIIOro ras3a

5. CKOJIbKO MOJIEH COCTABIISIIOT U CKOJIBKO MOJIEKYJI COJEepkKaT

280r. J)Kenesa

Tema: AMY

1.Onpenenute abCoOMOTHYIO Maccy Mosiekysbl HF

2.Yemy paBubl MaccoBbie qomu ( %) anemenToB B Mosekyse BaCl,

3.Ypasusiite peaknuo: CsCl + BaCO3z = Cs,COs + BaCl

ITokaxnTe BBRIITOJHEHHE 3aKOHA COXPAaHCHUA MACChI B 3TOH pCaKkuumn

4.Kakoii 00bEM nipu H.y. 3aHUMAIOT 1,4r. N2

5. Onpenenure 00bEM KuCIOpOa, He0OX0oaUMbIH i oyueHus 40r. okcuaa meau (11)
okucinenueM meau: Cu + O = CuO

Tema: AMY

1.0Onpenenute abCOIIOTHYIO Maccy MosiekyJssl HBr

2.Yemy paBubl MaccoBbie 10H ( %) anemeHTOB B Mosiekysie Fe(NO3)s

3.Ypasusiite peakuunio: HoSO4 + Ba(NO3)2 = HNOs + BaSO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXPAaHCHUS MACCHI B 3TOH pCaKkuuun

4.Kakoit 00bEM npu H.y. 3aHuMaroT 0,6Mou1b. J1060r0 rasa

5.Kakas macca Bojibl o0pasyercst ipu cropanuu 1,0r. rimoko3bl CeH1206?

Ypasuenne peaknuu CeH1206 + O2 = CO2 + H2O




T'POSHEHCKHNM I'OCYJIAPCTBEHHBIN HE®TAHOM TEXHUYECKHAN

YHUBEPCUTET
BUJIET Ne 1
Jncuunianaa
®dakyabTer HedrerexHonaormyeckuii CneunajbHOCTh cemecTp ___
YTBEPXKJIAIO
« » 2015 r. 3ae. kagheopoii JA.3.Maruiaes

I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMU TEXHUYECKHM

YHUBEPCUTET
BUJIET Ne 2
JucounimHa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXK/JAIO
« » 2015 . 3as. kagheopoit A.3.MaraaeB _

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEGTSAHOM TEXHUYECKHM

YHUBEPCUTET
BUJIET Ne 3
JAucuuniamnHa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXIAIO

« » 2015 . 3as. kagheopoi J.3.MarsaeB




T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM

YHUBEPCUTET
BWJIET Ne 4
JucuMmiimHa
®akyabter Hedrerexnonaornyecknii  CrnenuajJbHOCTD ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi A.3.MaruaeB _

I'POSHEHCKHM I'OCYJIAPCTBEHHBIM HE®TAHOMU TEXHUYECKHM

YHUBEPCUTET
BUWJIET Ne 5
JAucounimuaa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXJAIO
« » 2015 . 3as. kagheopoit A.3.MaraaeB _

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSIHOW TEXHUYECKHNM
YHUBEPCUTET




BUJIET Ne_ 6__

JucuMImiiHa

®akyabrer HedrerexHogaormueckuii _ CnenuajbHOCTh ceMecTp
YTBEPXJAIO

« » 2015 r. 3ae. kagheopoii A.3.Maruaes

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TAHOM TEXHUYECKHAN

YHUBEPCUTET
BWJIET Ne 7
JucuMmimHa
®akyabter Hedrerexnogornyecknii  CnenuajbHOCTD ceMecTp
YTBEPXK/JAIO
« » 2015 . 3ae. kageopoi JA.3.Marnaes

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEOTSAHOM TEXHUYECKHM
YHUBEPCHUTET

BUJIET Ne_ 8
JucuMmiimHa

®akyabTrer HedrerexHosornyeckuii  CnennaabHOCTh ceMecTp




YTBEPKJIAIO

« » 2015 . 3as. kagheopoit JA.3.MaraeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM

YHUBEPCUTET
BUWIIET Ne. 9
JAucuunimHa
®akyabter Hedrerexnonsornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPX/JAIO
« » 2015 . 3as. kagheopoi A.3.MaruaeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HEOTSAHOM TEXHUYECKHNM

YHUBEPCUTET
BUJIET Ne 10
JucuMmiimHa
®akyabter Hedrerexnogornyecknii  CnenuajbHOCTD cemecTp
YTBEPXKJIAIO

« » 2015 . 3as. kagheopoi J.3.MarsaeB




I'POBHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSIHOMW TEXHUYECKHUM

YHUBEPCUTET
BWJIET Ne 11
JqucuuninmHa
®dakyabrer HedrerexHogaormueckuii _ CnenuajbHOCTh ceMecTp
YTBEPXJAIO
« » 2015 r. 3ae. kagheopoii A.3.Maruaes

I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMU TEXHUYECKHM

YHUBEPCUTET
BUWJIET Ne 12
JAucounimuaa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD cemecTp
YTBEPXJAIO

« » 2015 . 3as. kagheopoit J.3.MarsaeB




B cooTBeTcTBUUM C MOJIOKEHHEM O OAJTIbHO-PEHTHHIOBOI OIIEHKE y4eOHOH NesSTeNbHOCTH
crynenta, npuasaToM B [ THTY (mpotokon Ned4 3acenanus HayuHo-meToaudeckoro copera [THTY
or 15 mas 2015 roma), mpuHsATa Cieyromas CUCTEMa pachpeAeieHus OalloB 1O BUAAM
CEMECTPOBBIX OTYETHOCTEN U KPUTEPHUH OLICHKHU:

Ta6Jmua 1 - Cucrema pacupeencHus 0aI0B 10 BHJIAM CEMECTPOBBIX OTYETHOCTESH:

Bunasl otueTHOCTEH

Basuer ( max)

O1neHKa OeITEILHOCTU ATTecTtanuu 1 aTT. 2 aTT. Bcero
CTYJEHTA B IpoIiecce v
oGyueHus(10 100 Texymuit KOHTPOJIb 15 15 30
0asuios) Py0exHbIil KOHTPOJIB 20 20 40
CamocTtosTenpHas padora 0 15 15
ITocemaeMoCTE 5 10 15
HUTOI'O 40 60 100

Taomauua 2 - Kpurepuu OLleHKHU:

HToroBsiii peUTUHT B

HToroBas orneHka Ha dK3aMeH

HroroBas orieHka Ha 3a4eT

Oajiax
81-100 «OTIHYIHOY 3a4yTeHo
61-80 «Xopomioy
41-60 «Y TOBJIETBOPUTEIBHOY
Menee 41 6anna «HeynoBneTBopUTENIBLHO» He 3aureno

OueHouHble 62/71bI 10 TeMaM J1a00pPATOPHOI0 NPAKTHKYMA B PAMKAaX TeKYIIHMX aTTeCTaluii:

1-a TEKylIast aTrecrauus:

1. Teopernyeckne OCHOBBI AHATUTUYECKON XUMHUU. XUMUUYECKHH aHAIN3 W CTEXHOMETPUUECKHE

3aKOHBI XUMUU - 3 Oaria
Xumudeckasi KHHETHKA U XUMUYECKOE paBHOBeCHE - 3 Oaia

N

3. KHCIIOTHO-OCHOBHBIE CBOMCTBa BCIICCTB. FI/I,Z[pOJ'H/IS. KauectBennsbIit aHajin3, ¢ro METoJbl - 6

OaIoB

4. XuMuueckue METOABI KOJIMYCCTBCHHOI'O aHaIu3a. FpaBI/IMCTpI/I‘{eCKI/Iﬁ (BCCOBOﬁ) aHaJlIn3

Oama

2-91 TEKylIast aTrecrauus:

1. Tutpumerpuueckuii (00BEMHBIN) aHATIU3.
2. KuciaoTHO-0CHOBHOE TUTpOBaHME (METOJ HEUTpanu3auu) -3 Oaiia
OKHUCIHTENBHO-BOCCTAHOBUTEIHFHOE TUTPOBAHUE (PEI-OKC-METO/IbI) - 3 Oasa

DIEeKTPOXUMHUYIECKHE METO/IbI aHATN3a. DJIEKTPOBECOBOM aHaM3 -3 Oaiia

3
4. KommuiekcHOMeTpUYecKoe TUTpOBaHUE (XeraToMeTpust) - 30ana
5
6

OObeMHbBIE QJICKTPOXUMHUYCCKUC MCTO/IbI aHAJIN3a -3 Oamna

Kpurtepuu onenkn no remam JiabopaTopHOro NpakKTHKYMa B PaMKaX TeKyIIUX

-3



aTTecTalMi:

ITo naboparopusiM pabotam Nel. 2, 4.5,6.7. 8. 9:

0 GayutoB - HE BBITMIOJHEHA JJabopaTopHas padoTa B IMOJTHOM 00bEME;

1 Oamn - maboparopHas paboTa BBINOJIHEHA YaCTHYHO, PE3yJbTaThl pabOTHl HE OOCYXKIEHBI C
IpernoaBaTeneM;

2 Gaya - mabopaTopHas padoTa BBIIIOJHEHA YACTUYHO, PE3YIbTAThl PA0OOTHI YACTUYHO

00CYXICHBI C TIPETI0IaBaTelIeM; A

3 Gayuta - maboparopHasi paboTa BBIIIOIHEHA MOTHOCTHIO, PE3yIbTaThl padOThI MOTHOCTHIO OOCYKIEHBI
C IIPEno/aBaTeeM.

ITo maGoparopHoit paboTe No3:

0 GayoB - HE BBINIOJIHEHA JIa0opaTopHas padoTa B IOJHOM 00beMe;

1 Gamn - mabGoparopHas paboTa BBITOJHEHA YAaCTHYHO B YACTH XPOMATOTPAPHUECKOrO aHaau3a
OCH3HMHOB, PE3yJIbTATHI PAOOTHI HE 0OCYKIEHBI C MPETI0IaBaATEIIEM;

2 Gayta - nabopaTopHasi paboTa BBHIIOJHEHA YaCTHYHO, PE3YJIbTaThl pa0OTHl YaCTHYHO OOCYIKICHBI C
MPEero1aBaTelieM;

3 Oamna - yaboparopHas paboTa BBIMOJIHEHA TOJHOCTBIO B YaCTH XPOMATOrpauuecKoro aHaiu3a
OCH3HMHOB, PE3YJIbTATHI PA0OTHI MOTHOCTHIO OOCYKIIEHBI C MTPETIOIaBaTeINeM;

4 Oajuta - B JONOJIHEHHE K NPEABLAYIIEMY IyHKTY YaCTHMYHO BBINOJHEH TEXHUYECKUW aHAJIHN3
OCH3MHOB MPSIMO¥ IEPEroOHKK He(TH, Pe3yJIbTaThl pA0OTHI HE 0OCYKICHBI C TIPEMOIaBaTeIeM;

5 0ayuioB - B JIOTOJIHEHHE K TPEABLIYIIEMY MYHKTY TOJHOCTHIO BBIIIOJHEH TEXHMYCCKHH a Ha JI
OCH3MHOB MPSAMOIl IEPEeroHKH HeTH, Pe3yJIbTaThl PA0OTHI YACTUYHO 00CYKICHBI C

MperoiaBaTelieM;

6 OamioB - naboparopHas paOoTa BBIIOJHEHA IIOJIHOCTBIO, pE3yJbTaThl pPaOOTHI IMOJIHOCTHIO
00CYXJICHBI C MPETOIaBaTEIICM.

OuneHnounblie 0ayibl B paMkax 1 u 2 py0eskHO#l aTTecTanuu:

1-Bompoc - 6 GamioB
2-Borpoc - 7 GasoB
3-Bompoc - 7 6amioB

Kpurtepun onenkn B pamkax 1 u 2 pyOesKHOH aTTecTanuii:

0 6anioB - OTBET Ha BOMPOC OTCYTCTBYET;

2 Oawia - JAaH HEJOCTATOYHO TMOJHBIH W HEJAOCTAaTOYHO pa3BEpPHYTHIM OTBET, JIOTHUKa H
IIOCJIEZI0BATEIBHOCTD M3JIOKEHUSI HE BCETJAa MPOCIEKHUBAECTCS; CTYACHT MOXXET KOHKPETHU3UPOBATH
000O0IIEHHBIE 3HaHWA, J0Ka3aB Ha MpUMEpPax TOJIbKO C IOMOIIBIO0 IIpenojaBaTens. PedeBoe
oopmieHue TpedyeT nonpaBoK, KOPPEKIMH;

4 Gana - 1aH MOJIHBIM, HO HEAOCTATOYHO MOCJIEI0BATENbHbIN OTBET HA MOCTABJIECHHBII ONpOC, HO PU
9TOM IOKa3aHO YMEHHUE BBIJIEINTH CYIIECTBEHHBIE NMPU3HAKU, XAPAKTEPU3YIOIINE TEXHOJIOTMUECKUN
MIPOLIECC C TOUKH 3PEHUS €r0 NePCIEeKTUBHOCTH;

5 6auIoB - AaH pa3BepHYTHIA OTBET HA MOCTABJIEHHBIN BOIIPOC, PACKPBITHI OCHOBHBIE

I0JIOKEHUS TEMBI; IPOCIICKUBAETCS YETKasi CTPYKTYpa, JIoTHYecKas oCIe10BaTeIbHOCTb.
OTpakawlllas CYIIHOCTb PAacKpbIBAEMBIX IOHATUN; B XOJE OTBETA JOIYIIEHbl HE3HAYUTEIbHBIC
HETOYHOCTH;

6-7 6ayIoB - JaH MOJHBIN, pa3BEPHYTHIM OTBET Ha MOCTABJICHHBIN BOIPOC, JOKA3aTEIbHO

PacKpbIThl OCHOBHBIE MOJ0XKEHHS TEMbI; B OTBETE IPOCIIEKUBACTCS YETKas CTPYKTYpa,

JIoTMYecKasi MOCJIe10BaTeIbHOCTD, OTPAXkKAroIasl CyIIHOCTh PACKPBIBAEMBIX ITOHITHI; OTBET
dbopMynupyercs B TEPMHMHAX HAyKH, H3JIOKEH JIMTEPATyPHBIM S3bIKOM, JIOTHMYEH, JOKa3aTelseH,
JEMOHCTPHUPYET aBTOPCKYIO MO3ULIUIO CTYIEHTA.



OIIeHO‘lHLIe 0aJuIbl DK3aMeHa:

B cootBerctBun ¢ BPC ITHTY cryaeHT Bo Bpems sK3aMeHa MOKeT HabpaTh He Oonee 20
0asioB:
1-Bompoc - 6 Gannos
2-Bompoc - 7 6annos
3-Bompoc - 7 6annos

KpuTepnn OICHKH IK3aMECHa:

0 6ayI;I0B — OTBET HA BOIIPOC OTCYTCTBYET;

1-2 Oamnma - [gaH HENOCTAaTOYHO TMOJHBIM W HEZOCTaTOYHO pPAa3BEpPHYTHIH OTBET, JIOTMKAa |
MOCTIeIOBATEIbHOCTh M3JIOKEHUS HE BCETr/a MPOCIESKUBACTCSA; CTYJCHT MOXKET KOHKPETH3MPOBATH
0000IIeHHBIE 3HaHUS, J0Ka3aB Ha NpUMEpax TOJIBKO C TIOMOIIBIO TIperojaBarens. PedeBoe
oopmienne TpedyeT monpaBoK, KOPPEKIHH;

3-4 Oayta - 1aH MOJHBIM, HO HEJAOCTATOYHO IOCIIEIOBATENILHBIN OTBET HA MOCTABJICHHBIA BOIPOC. HO
Inpu STOM A IIOKa3aHo Y MCHHUC BBIACIUTL CYIICCTBCHHBIC IIPHU3HAKHU, XapPaKTCPU3IYIOUIUC
TEXHOJOTUYECKHUH MPOIIECC C TOUKU 3PEHUS €ro MepCreKTHBHOCTH;

5 OamioB — JaH pa3BEpHYTHIH OTBET Ha IMOCTABJIEHHBIM BOMNPOC, PACKPHITHl OCHOBHBIE MOJIOKEHUS
TEMbI; TPOCIEKHBACTCS YETKas CTPYKTypa, JIOTMYECKas I0CIe0BAaTEeIbHOCTb, OTPaXKaromas
CYITHOCTb PAaCKPbIBACMBIX IMMOHATHUH,; B XO0A€ OTBCTA JOIMMYHICHBI HC3HAYUTCIIbHBIC

HETOYHOCTH;

6-7 GayuI0B - aH TOJHBIN, pa3BEPHYTHIN OTBET HA MOCTABJICHHBIA BOMPOC, JOKA3aTEIBHO PACKPHITHI
OCHOBHBIC TIOJIOKCHUS TEMBbl; B OTBETE MPOCICKUBACTCS YETKas CTPYKTypa, JIOTHYECKas
MOCTIeIOBATEIBHOCTD, OTPAXKAIOIIAS CYIIHOCTh PACKPBIBAEMBIX ITOHITHIA: OTBET

Ounenounble 0aJIJIbI 32 CaMOCTOATEC/ILHYIO paﬁoTy CTyaAEHTA:

CamocTosiTenbHast paboTa CTYJCHTA OIIEHUBACTCS MAKCUMAIILHO B 15 OaJIJIOB M COCTOUT B HAIMCAHUU
myOonuaHOM 0O0cCyXJeHun pedepaToB mo mnpeanaraeMbiM Temam. CTyIEHT MOXET BbIOpaTh TpuU
pedepaTa KaxXablif U3 KOTOPBIX oreHuBaetcs ot 0 10 5 6auios.

Tembl pedrepaToB 1J151 CAMOCTOATEIBLHOH PadOTHI CTY/AEHTA

5 PextugukannonHoe odbopynoBanue ycraHoBok ABT

6 Bakyymco3aaromas anmnaparypa

7 Tumnbl, Ha3HAYEHUE U pacyeT OPOILIEHUI B peKTU(UKAIIMOHHBIX KOJIOHHAX

8 VYcTpoiicTBO 1 NpUHIMIIA-AEHCTBHS pEaKTOpa KaTAIMTHYECKOTr0 KPEKHHTa

9  VYcTpoiicTBO ¥ MPUHIIKI ACUCTBUS peakTopa Kataiutuieekol o pudopmuHTa

10 VcrpoiicTBO W TNpUHLMI JAEHCTBHS pEaKTOpa TUAPOOYHUCTKH CBETJIBIX JUCTUIUISTOB
YCTpolcTBO M MPUHIMIT JEUCTBUS PEAKTOPA KATATUTHYECKO AIKUITMPOBAHUS

11 VYcrpolcTBO M MPUHLIMII IEHCTBHS PEaKTOpa H30MEpPH3aLUU

KpuTtepumn onieHKH 32 CaMOCTOATEIbHYIO padoTy CTy/IeHTA:

0 GamIoB - MOArOTOBJIEH HEKAYECTBEHHBIH JOKJIAJ: TeMa HE PACKpbITa, B HU3JIOXKEHUU JIOKIA[
OTCYTCTBYET Y€TKasi CTPYKTYpa, JIOTH4eCcKas I0CIeJ0BAaTEIbHOCTh, OTPAXKAIOIas CYIIIHOCTh
PacKpbIBa€MOi TEMBI:

1 Gamn - MOATOTOBJIEH HEKAYECTBEHHBIN JOKJIAA: TEMa PAacKpbiTa, OJHAKO B M3JIOKEHUM JOKIazna
OTCYTCTBYET YE€TKasl CTPYKTypa, OTpaXkarollasi CyIIHOCTb PaCKpbIBAEMOMN TEMBI;

2 Gamta - MOATOTOBJIEH KAYECTBEHHBIM JOKIAJ: T€Ma XOPOLIO PacKpbITa, B HM3JI0KEHUHM JOKJIa/a
IIPOCJIEKNBAETC 4YETKasl CTPYKTypa, JIOTMYECKasl IOCIEJ0BATEIbHOCTh, OTpaXkarollas CYyIIHOCTb



packpbiBaeMoii Tembl. OJTHAKO CTYACHT HE OCO3HAET POJb U MECTO PACKPHIBAEMOTr0 BOMpOCa B OOMICH
CXEMe€ MEePCIEKTUBHBIX MPOIECCOB HeTEnepepadoTKH;

3 Oamia - MOATrOTOBJIECH KAa4EeCTBEHHBIM JIOKJIAJ: TEMa XOPOULIO PACKpbhITa, B HM3JIOKEHUH JOKIana
MIPOCIIC)KUBACTCSL YETKasi CTPYKTypa, JIOTMYECKas IOCIEIOBATEIBHOCTh, OTPa)aromas CYyIIHOCTh
packpbiBaeMoil Tembl. CTyIEHT XOpOUIO amneiupyeT TepMuUHamMu Hayku. OJHAKoO 3aTpyaHseTcs
OTBETHUThH Ha JIOTIOJIHUTEIILHBIC BOITPOCHI IO TeMe jJokiana (1-2 Bompoca).

4 Gamna - MOATOTOBJICH KAaYeCTBEHHBIH JIOKJIAJ: T€Ma XOPOLIO PACKPhITa, B HM3JI0KEHUH JOKJIA/Ia
MIPOCJIC)KUBACTCSl YETKash CTPYKTypa JIOTHYECKash MOCJIECIOBATEIBHOCTh, OTpaKalolas CYIIHOCTh
packpeiBaeMoil TeMbl. CTyAeHT CBOOOJHO ameyiMpyeT TepMuHamMu Haykud. OpHako Ha
JIOTIOJTHUTEJIBHBIC BOMPOCHI 1O TeMe Jokiaaaa (1-2 Bompoca) OTBEYaeT TOJIBKO C IMOMOIIBIO
IperoiaBaTeds.

5 0a/uIoB - MOJTOTOBJICH KAUECTBEHHBIM JIOKJIA: TeMa XOPOIIO PAaCKPhITa, B M3JIOKECHUU JOKIaIa
MIPOCIICKUBACTCSL YETKash CTPYKTypa JIOTHYECKas IOCIEeI0BATEIbHOCTh, OTpPAKaolas CYIIHOCTb
packpbiBaeMoii TeMbl. CTYIEHT CBOOOIHO aneJIMpyeT TePMUHAMU HAYKH, IEMOHCTPUPYET aBTOPCKYIO
no3uiuio. CrmocoOeH OTBETUTH HA JIOTIOTHUTEIBHBIC BOIPOCH IO TeMe JTokaaaa (1-2 Bompoca).






