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1. Uenu n 3apgaum gnNCcumnnanHbl

Llenbto OCBOEHUS AMCLUUIUIMHBI «XUMHUS» SIBISIETCS MPUOOpPETeHHWE 3HAHUN U HABHIKOB B
obnactu OO0IIel W HEOPraHWYECKOW XWUMHUU, TO3BOJSIONIME B JATbHEHUIIEM MPUMEHSTh HX TIPH
OCBOCHHMH JIpYTUX JUCHUIUIMH OOpa30BaTENBbHOIO LHUKIA M TOCIEAyIoUed MnpodeccHOoHANbHOM
JIeATEIbHOCTH.

3agauu JUCUUILINHBL:
- opMupoBaHUE y CTYACHTOB MPEICTABICHUN O XUMHYECKUX BEIIECTBaX U UX CBOMCTBAX
- NpuoOpeTeHne 3HaHUM O CTPOEHHM M CBOWCTBAX XMMMUECKHUX BEIIECTBAX, HKCILUTyaTallMOHHBIE
XapaKTepUCTUKU M TMpaBWJIa HKCIUTyaTallMM TEXHOJOTHYECKOro OOOpYAOBaHUS, KOHCTPYKIIHMA,
00BEKTOB, MAILIUH, MEXaHU3MOB HEPTETa30BOTO MPON3BOICTBA.

- YMCHUC IMPOU3BOAUTDH UCIIBITAHUC XUMHWYCCKUX BCUICCTB 110 CTAHAAPTHBIM MCTOJHUKAM.

HaCHOPT ([)on,ua OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE

Konx xoHTpOmpyemon
Ne | KoHnTpomupyeMmsle pa3aeinsl POIHPY HanmenoBanue
KOMIIETCHINH (MJIH €€
n/m (TeMbl) TUCIUTUIMHBI OLIEHOYHOTI'O CPEACTBA
YacTH)
1
[Tepuonuueckuii 3aK0H VK-1 1-s pyOesxHas arrecTanus
A N.MenneneeBa
2 1-s1 pyOesxHas arTecTanus
Crpoenue aToma. OIIK-2 py 1
3 1-s Texymas arrecranus
XuMHUUECKasi CBSI3b U i "
YK-1 1-s1 pyOexHas arrecranus
CTPOEHHE MOJIEKYJI
4 1-s Texymias aTTecTarus
Bopna. PactBopb! OIIK-2 1-s pyOexHas arrecTanus
5 1-g Texymas arrecranus
PacTBOpBI 211EKTPOINTOB VK-1 1-s1 pyOerxHas arTecTanus




MMPUMEPHBINA NEPEYEHDb OLIEHOYHBIX CPEJICTB

No HaumeHoBaHue Kparkas xapakrepucTuka IIpencraBienune
OLICHOYHOI'0 CPeACTBA OLICHOYHOI0
OLICHOYHOT' 0 Cpe/iCTBa B
1 cpeacTrsa donge
Bormpocs! 1o remam
Konnokeuym CpencTBo KOHTPOJIS YCBOCHUS y4eOHOTO / pa3nenam
MaTepuasa TEMbI, pa3/esia Wik pa3esioB TV CITUTUTHBI

JUCIUIUTMHBI, OPTaHU30BAHHOE KaK
ydeOHOe 3aHATHE B BHJIE COOECETOBAHMS
MpenojaBaTelis ¢ 00yJaroIUMUCs.

Kommnekr
Konumponvnasn CpencTBo NpoBEpKH YMEHUM IPUMEHSATh KOHTPOJIbHBIX

3aJIaHUi 110
paooma MOJIy4YCHHBIE 3HAHUSA JUIS PEILIEHUs 3a1a4 BapvaHTaM

OTIPEJICTICHHOTO THIIA 0 TEME UJIN
pazneny y4eOHOM THUCIUTUIHHEL

Temsl pepeparos,
Pegpepam [IponyKT caMOCTOSITENHHOM pabOTHI JTIOKJIAI0B
Joxnan CTYJEHTA, MPEICTaBISAIONINI cOO0H KpaTKoe
U3JI0’)KEHUE B TMCHbMCHHOM BUJIC
MOJTyYEHHBIX PE3yIbTaTOB TEOPETUIECKOTO
aHaJn3a ompeIeeHHON HayuyHO (y4eOHO-
HCCIIEIOBATENbCKOM ) TEMBI, T/Ie aBTOP
PacKpbIBaeT CyTh HCCIEyeMOU MPOOIIEMBI,
MPUBOIUT Pa3UYHbIE TOUKU 3PSHHUS, a
Tak)Ke COOCTBEHHBIC B3TJIS/IBI HA HEe.

Tecm Crcrema cTaHJapTU3HPOBAaHHBIX 3aJaHUMH, @oHJI TECTOBBIX
[103BOJISIONIAs AaBTOMATU3UPOBATH MPOLIEAYPY | 3aJaHUN
M3MEPEHUs YPOBHS 3HAHUWM U YMEHUU
0O yJarOIIErocsl.

[Tpouecc u3ydeHus IUCHUIUIMHBI «OOIIas M HeopraHWYecKas XHUMHUS» HalpaBieH Ha
(dbopMUpOBaHKE CIETYIOMNX KOMIIETEHIIUH:

VYK-1. Cnoco0eH oCymiecTBIsITh KpUTUYECKHI aHaTN3 MPOOJIEMHBIX CUTYalluii HA OCHOBE
CHUCTEMHOTI'0 M0JIX0/1a, BhIpaOaThIBaTh CTPATETHIO ACHCTBHIA

OIIK-2. CmnocobeH TOJNB30BaThCA MPOTPAMMHBIMH  KOMIUIEKCAMH, KaK CpPEICTBOM
YOpaBIEHUS U KOHTPOJS, CONPOBOXKICHMS TEXHOJOIMUECKHX IIPOLECCOB HAa BCEX CTaAMAX

pa3pabOTKK MECTOPOXKICHUH YIIIEBOJOPOIOB U COMYTCTBYIOLIHX MPOIECCOB

3HaTh: -CTPpOCHHUEC aTOMA, XUMHNYCCKHUEC SJICMCHTBI U UX COCAUHCHUA, O6IJ_II/IC 3aKOHOMCPHOCTH

MIPOTEKAHUS XUMUYECKUX PEAKLIUN, XUMUYECKYI0 TEPMOJANHAMHUKY U KHHETUKY, SJHEPTETUKY



XUMHUYECKHX MPOLIECCOB U (a30BOE paBHOBECHUE, PEAKIIMOHHYIO CTIOCOOHOCTH BEIIECTB, XUMUUECKUH,

(OUBUKO-XUMHUYECKUH U (U3HYCCKUI aHAH3.

YMeTh: - TOIB30BaThHC Ta6J'II/IHaMI/I H CIIpaBOYHUKAMMU; BI)I6I/IpaTI) MCTO/JbI aHAJIN3a

XUMHYCCKUX 3JICMCHTOB B IPUPOJHBIX CpCaax.

Baaaernb: -MeTO1aMU ITOCTPOCHUSI XUMHUYECKUX MOJENEHN ITPU PELIEHNUU ITPOU3BOIACTBEHHBIX

3a1ad4.

OIIeHO‘lHBIe CpeacTBa AJisl TEKYIIEro KOHTPOJIA yCIIeBaeMoOCTH, l'[pOMG)KyTO‘lHOﬁ aTrTreCralnmum
0 U TOraM OCBOCHHUS JTUCHUIIJINHBI X y'—lCﬁHO'MeTOIlI/I'leCKOC o0ecreueHue CaMoOCTOSITEILHOM

padoThI CTYICHTOB

Bonpocshl k nepBoii arTecTauMu
TECTbI

|. BemectBa. BemectBa npocteie U cioxHble. PU3ndyeckue U XUMUYECKHUE SIBJICHUSA. 3aKOH
coxpaHeHus Macchl. DU3nyecKre U XMMHUYECKHe CBOMCTBa BemecTB. CMecH.

1. Xumudeckue siBIeHUs HAOIIOIAI0TCS TIPH:

1) rpo30BBIX pa3psaax;

2) cmemuBaHuM (popmanpIeruaa U BOIbL;

3) HarpeBaHUU CMECH HKEJIE3HBIX OMUJIOK U CEPHI;
4) punbTpOBaHKE TOMATHOTO COKA.

2. VI3 0JHOr0 XMMHYECKOT'0 BEILECTBA COCTOUT (PU3UYECKOE TEO:
1) aBTOMOOWIIB;

2) TeneBu3op;

3) MenbXuopoBas JIOKKA;

4) MeniHas IPOBOJIOKA.

3. PacTBOpeHueM B BOjIe MOYKHO OYMCTHUTH:

1) sxene3Hble ONUIIKU OT MPUMeECcEH IPEBECHBIX OINUJIIOK;
2) MeJIHbIE ONUJIKH OT MIPUMECH KEJIE3HBIX ONUJIOK;

3) HaTpuil OT MPUMECH KaJlus,

4) xopuja HaTpUs OT IPUMECH HUTpATa KaJus.

4. MarHuT MOXHO HCIOJb30BaTh JJs pa3feleHus Ha OTJeNIbHble KOMIIOHEHTBhI CMECH,
COCTOSIIYIO U3:

1) cepsl u kpacHoro docdopa;

2) ’eJNe3HbIX U JPEBECHBIX OMUIIOK;

3) pedHoro necka u MUTHEBOM COJIbI;

4) moBapeHHOH COJIM U caxapa.

5. B Boze pazmemanu rivHy. Pa3genuts moiydeHHYIO HEOAHOPOJHYIO CMECh Ha OT/ICNIbHBIC
KOMIIOHEHTHI (BOAY U TTMHY) MOXHO:

1) punpTpoBaHUEM Ha OyMaKHOM (PUITBTPE;

2) TUCTUILISIIUEH;

3) oTcTanBaHueM;

4) c TOMOIIIbI0 MarHUTA.



6. ®wibTpoBaHHe Ha OyMaXHOM (WIBTPE MOXKHO HCIOJb30BATh Ui pa3feiieHus Ha
OTJIebHbIE KOMIIOHEHTHI CMECh, COCTOSLIYIO U3:

1) Bozb! 1 yKCycCa;

2) Mena ¥ BOJBI;

3) OeH3WHA U BOJbI,

4) BOJIBI M caxapa.

7. C momo11p10 BOJbI ¥ (PUIBTPOBAHUS MOXKHO Pa3eNUTh HA OTACIbHBIE KOMIIOHEHTHI CMECh:

1) moBapeHHO# Cou U caxapa;

2) caxapa U JIpEBECHBIX OIUJIOK;

3) moBapeHHOM COJU U MYKH;

4) rekcaHa ¥ rernraHa.

8. O mpoTeKkaHUM XUMUYECKOTO SIBIICHUS 0053aTEIHHO CBUETEILCTBYET:
1) BblENIeHHE SHEPTUH;

2) nosiBJICHUsI 3araxa;

3) oObpazoBaHNE HOBBIX BEIIECTB;

4) U3MEHEHHUE arperaTHOTO COCTOSIHUS BEIIECTBRA.

9. IlosiBieHHEM 3amaxa COMPOBOKIAIOTCS XUMHUECKUE SBICHHS, TPOTEKAIOIINE BCIICICTBHE:
1) pacTBOpeHus Cyiab(uia Kajus B COISHOM KUCIIOTE;

2) mpomyckaHHue YIieKHUCIOoro ra3a B U3BECTKOBYIO BOJY;

3) rpO30BBIX pa3psiOB;

4) pacTBOpEeHMsI MUTHEBOM COJbI B CEPHOI KUCIIOTE.

10. OOpazoBanueM oOcaJKa COMPOBOXKIAIOTCS XHWMUYCCKUE SIBIICHUS, MPOTEKAMOIINE B
pe3ynbTaTte:

1) cmemmBanue BoaHbix pactBopoB KOH u HCI;

2) mponryckanue CO; B BogubIi pactBop Ba(OH)s;

3) pactBopenue SO; B H,0;

4) cmermBanue BoAHBIX pacTBopoB Na,SO,4 u BaCl,.

Bonpoc OTtBeT
1 1,2,3
2 4
3 1
4 2 Il. Atom. XuMudeckuil 3IeMEHT. AJUIOTPOMUS.
S 1,23 Xumuaeckue GopMybl. XUMUYECKHUE YPaBHEHUsI. 3aKOH
6 2 IoCTOsSIHCTBA coctaBa. Monekyna. HMon. Bemecrtsa
7 2,3 MOJIEKYJSIPHOTO Y HEMOJIEKYJAPHOTO  CTPOECHHS.
8 3 OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIIpHAsl Macca.
9 1,3
10 2,4 1. YkaxuTe npaBUJIbHbBIE 3AMHCH:

1) M, (Hp) = 2;

2) my (F) =19 u;
3) M, (F2) = 38 r/mous;
4) M, (H2SO4) =98 1.

2. VKaXHUTe YHCIO SJIEMEHTOB, BXOSIIUX B COCTaB IEPEUYHUCICHHBIX BEIIECTB — CHUJIaH,
bynnepen, kapObopyHa, rpadur:

1) 4,

2) 3;

3) 2;

4) 1.



3. O XUMHYECKOM 3JIEMEHTE (2 HE O TIPOCTOM BEIIECTBE) BOJAOPO]I PEUb UJIET B YTBEPIKICHUSIX:
1) camblii pactipocTpaHeHHbIN BO Beenennoii;

2) He UMeeT 3araxa,

3) BXOJIUT B COCTaB BCEX KUCIIOT;

4) B Bojie MaccoBas ost papHa 11,1%.

4. OT™MeThTE YTBEPIKICHHSI, B KOTOPBIX TOBOPUTCS O MPOCTOM BEUIECTBE (2 HE O XUMHUYECKOM
AJIEMEHTE) KUCIOPOI:

1) BXOAHT B COCTAaB BCEX OKCHJIOB;

2) yyacTBYET B IIPOLIECCE JABIXAHUS PACTEHUN U )KMBOTHBIX;

3) II0X0 PacTBOPUM B BOJIC;

4) UMeeT HECKOJIBKO U30TOIIOB.

5. Kak MpoCTOC BCIICCTBO, TaK U XUMHAYECKHUHU DJIEMEHT OTpaXXacT 3allUCh:
1) Og;

2) 0%

3) Cu;

4) 2H,.

6. XUMUYECKHI 2JIEMCHT XapaKTePU3YETCS:

1) pacipocTpaHEHHOCTHIO B IPUPOJIE;

2) MaccOBOM J10JICii aTOMOB B BEIIIECTBE;

3) NpUHAICKHOCTHIO K OIPEICICHHOMY TUITY ceMeiicTB (S-, p-, d-, f-);
4) Temneparypoi mjiaBjIcHUs.

7. IIpocToe BelecTBO XapaKTepU3yeTcs:
1) BallEHTHOCTBIO;

2) ciocOOHOCTHI0O HAMAarHUYUBATHCS;

3) 3apsanom sapa;

4) pacTBOPUMOCTBIO.

8. Kak arom, Tak 1 mpoCTOE BEIIECTBO XapaKTEPU3YETCS:
1) pasmepowm;

2) maccoi;

3) PIEKTPOOTPHUIIATETHHOCTHIO;

4) BaIEeHTHBIMU BO3MOKHOCTSIMH.

9. 3Hasg xumMH4ecKyto (HOpMYyITy BEIIECTB, MOXKHO:

1) paccunTaTth MaccoBbI€ JOJIH ATOMOB JJIEMEHTOB;

2) HaliTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ((OPMYIBHYIO) Maccy;
3) onpeneauTh CPEIHIOI0 MAaCcCy MOJIEKYJIbI BEIIECTBA;

4) mpencka3aTh paCTBOPUMOCTh JTFOOOTO BEIIECTBA B BOJIE.

10. /Ie MOJIEKyIIbI KUCIOPOa MOKa3bIBAET 3aIMHUCH:
1) 20;

2) Og;

3) 20;;

4) 2/3 Os.

Bomnpoc OtBer
1 1,2

2 2
3 1,34
4 2,3




5 3

6 1,23
7 2,4

8 1,2

9 1,2,3
10 3

I11. Moasb. Mossipaasi Mmacca. 3akoH ABorajgpo. MoJsisipHasi KOHIIeHTPauus rasa.

1. YkaxuTe MOJSPHYIO KOHICHTPAIUIO (MOJ‘II)/I[Ms) H; maccoii 3 r, HOMEIICHHOTO B COCYI
06BEMOM 5 M

1)0,1;

2)0,2;

3)0,3;

4) 0,4.

2. Ogua Motk Bogel (t = 4°C, p = 101 klla) comepkutcs B €€ MOPIHH 00bEMOM:
1) 22,4 av>;

2) 0,18 1,

3) 36 om°;

4) 18 am.

3. Haubonpmee uncio monekyn (t = 25°C, p = 101 klla) cogepkurcst B mopuuu:
1) a30Ta XUMUYECKUM KOJIMYECTBOM 3 MOJIb;

2) yraekucioro raza Mmaccou 440 t;

3) Boawl 00beMOM 36 CM3;

4) 030Ha 06BeMOM 400 .

4. B peaknuM CHHTE3a aMMHaKa U3 TPOCTHIX BEIIECTB OOBEM a30Ta OTHOCUTCS K 00BEMY
BOJOpOJa Kak:

1)1:1;

2) 1: 2;

3)1:3;

4)1: 4.

5. ITnoTHOCTS (H.y.) KaKoro rasa pasHa 1,964 /mm>?
1) metana;

2) KHCII0po/Ia;

3) o30Ha;

4) yriekucioro rasa.

6. OTHOCHTENBbHAS TUIOTHOCTH TI0 TEJIHI0 paBHa 12 j1s rasa:
1) okcuna yriaepona (11);

2) okcuna yriaepona (1V);

3) o30Ha;

4) kucnopona.

7. OTHOCHUTENBHAS TJIOTHOCTD rasa Mo Tefrio paBHa 4. UeMy paBHa OTHOCHUTENNbHAS TUIOTHOCTh
rasza no BoAopoay?

1) 2;

2) 8;

3) 16;

4) 32.

8. OrH MOJTb COIEPIKHT MOPIIUN BEIICCTB:



1)22,4 ,I[MS JKHIKOU BOJBI;

2) 22,4 nm® Kuciopoja (H.y.);
3) 48 r o30Ha;

4) 233 r cynbeara OGapusi.

9. BeiOepuTe paBUIIbHBIC YTBEPKASHUS. [Ipr OMHAKOBBIX YCIOBHSIX B MOPIHSIX KHCIOPOJIA U
030Ha PaBHOTO 00BEMA COJICPKUTCS;

1) oqMHAKOBOE YHCIIO AaTOMOB;

2) OAMHAKOBOE YHCIIO MOJICKYT;

3) oquHaKoBas mMacca;

4) pazHas macca.

10. BeiOepute mnpaBuiibHble yTBepxkAeHUA. [IpW OJMHAKOBBIX YCIOBHUSX MHOPIUH 030HA U
KHCJIOPO/1a PaBHOM MacChI:

1) comepkaT 0JUHAKOBOE YUCIIO AaTOMOB;

2) coaep KaT OIMHAKOBOE YHUCIIO MOJIEKYJT;

3) 3aHMMAIOT paBHBIN 00BEM;

4) conepkar OAMHAKOBOE CyMMAapHOE YMCJIO TPOTOHOB B aTOMaXx.
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IV. TunoBble pacyeTHbIe 32/1a4H

1. Cmemanu cepy Maccoit 6,40 r HIMHKOBBIMU OMMJIKAMU XUMUYECKUM KonndecTBoM 0,15 moib
U cMech Harpenu. Haiinute maccy (I') MOJTy4eHHOTO MPOIYKTa.

2. Cmemanu paBable 00beMbl O2 u CoHy. Haliaute oTHOCHTENBHYIO MIIOTHOCTH MOMYyYEHHOM
ra3oBoy cMecH (H.y.) IO BOJIOPOJTY.

3. Paccumraiite Maccy (T) aTOMOB XJIOpa B MOPIMH XJIOpUaa amoMuHus 13,35 1.

4. MaccoBast 10711 KUCJIOpoja B ero cMmecu ¢ renueMm paBHa 80%. Paccuutaiite 00beMHYIO
noitto (%) renusi B CMECH.

5. MaccoBast 107151 aTOMOB XJI0pa B ero okcuze pasHa 47,02%. Ykaxure GopMyiy OKCUaa.

6. MaccoBas o751 aTOMOB 27ieMeHTa B okcuae 9304 paBHa 72,4%. UTto 310 32 21eMeHT?

7. J{anbl 00pasisl XJI0pa 1 aMMHUaKa, KaxJslii 00beMoM (H.y.) 2,24 am°. Bo CKOJTBKO pa3 4ucio
aTOMOB B OJTHOM U3 00pa3IoB O0bIIe?

8. I'a3wpl KUCIIOPO M a30T CMEIMIAIM B MAacCOBOM OTHOIICHHH 1: 3 cooTBeTcTBeHHO. Haiinurte
Maccy (T) Takoif cMecu oobemoM (H.y.) 100 e,

9. Cmemanu pasHble Macchl TazoB CHs u Njp. Halimute OTHOCHTENBHYIO IJIOTHOCTH STOM
ra30BOM CMECH IO XJIOPY.



10. Maccst mopuwmii O, u CO pasnbl. Halimute otHomenne oobema CO k 00bemy O».
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V. CTpoeHne SAA€p aTOMOB. H3oTo0mnmbI. HyKJI]/I)ILI. SIBeHus PAaAMO0AKTHBHOCTH

1. DnexTpoHeiTpanbHbIN aTOM a30Ta coaepkut 7p u 7e. Mon N3 COJICPIKUT:
1) 7p u 7e;

2) 10p u 7e;

3) 7p u 10g;

4) 4p u 10e.

2. DIIeKTPOHEHTPaBHEIHA aToM Kanbiws coxepxkut 20p u 20e. Mon Ca®* conepkut:
1) 20p u 20eNe

2) 18p u 20¢;

3) 20p u 18e;

4)20p u 22e.

3. Bonbire mpoTOHOB, YeM DJIEKTPOHOB COJICPIKUT YaCcTUIA, CHMBOJ ((popmyria) KOTOpOii:
1) NH4";

2) Mn;

3) 8%

4) 0.

4. Yucio mpoTOHOB PaBHO YUCITY AJIEKTPOHOB B YacTuile, (hopmysia KOTOPO¥:
1) NH,";

2) TzO;

3) H30";

4) SO,%.

5. Hucno npoTOHOB B AJIEKTPOHEUTPAIbHOM HYKJIHJIE:

1) Bceraa paBHO YUCITy HEHTPOHOB;

2) Bceraa paBHO YHUCIY 3JIEKTPOHOB;

3) paBHO aTOMHOMY HOMEpPY JIEMEHTA B IEPUOANYECKON CUCTEME;

4) paBHO pa3HOCTU MEX1y HYKJIOHHBIM YHCJIOM U YUCIIOM TEHTPOHOB.

6. MaccoBoe 9rCIIo B TOYHOCTH PAaBHO OTHOCUTEIILHOM aTOMHOW Macce JIsl HyKITU/Ia:
1) %cu;

2) °C;

3) *cl;

4) #Na.



7. DNeKTpOHEHTPAIBHBI aTOM KaKOTO 3JIEMEHTA COJACPIKUT CTOJBKO K€ DJIEKTPOHOB, CKOJIBKO
UX COJICPKUT B IByX MOHAX NH,"™?

1) N;

2) F;

3) Ne;

4) Ca.

8. YKkaxure CHMBOJ CaMOM TSYKEJION YaCTULIBI:
1) a;
2)p;
3) D;
4)T.

9. CKONBKO PA3UYHBIX MO H30TOIMHOMY COCTaBY MOJIEKYJ BOJOPOJa MOXKHO IOJYYHUTH W3
HYKJIUIOB 1H, DuT?

1) 4;

2) 6;

3) §;

4) 10.

10. CKOJBKO pAa3IUYHBIX IO HM30TOIMHOMY COCTaBY MOJICKYJI BOJBI MOKHO IOJYYHTH W3
HYKJIUIOB 1H, D, Tu %09

1) 2;

2) 4,

3) 6;

4) 8.

Bonpoc OTtBer
1
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V1. CTpoenue 3J1eKTPOHHBIX 000104€K ATOMOB

1. Vkaxure /1eKTpOHHYIO KOH(MUTYpalHIo aToMa 3JIEMEHTa ¢ IPOTOHHBIM YnciIoM 15:
1) 1s°25%2p°3s?;

2) 1s°2s%2p°3s%3p™:;

3) 15%2522p°3s°3p?;

4) 15°25%2p°3s°3p°.

2. KakoBa cokpalieHHasi SJEKTPOHHAas KOH(HUTypamus aToMa »dJIEMEHTa C TOpPSAKOBBIM
HoMmepom 207

1) [Ar] 4s;

2) [Ne] 3s*;

3) [Ar] 4s%;

4) [Ne] 3s%

3. VKaXuTe IEKTPOHHYIO KOHDUTYPALMIO HYKIHAa 1> H:



1) 1s;
2) 1s%;
3) 1s%2s%;
4) 15°2s%.

4. CKOJIBKO HECTIAPEHHBIX 3JIEKTPOHOB COAEPKUT HYKIIHU]L >N B OCHOBHOM COCTOSIHIH?
1)1,
2) 2;
3) 3;
4) 4.

5. VkaxuTe COKpAIIEHHYI0 JJICKTPOHHYI) KOH(HTYyparuio OCHOBHOTO COCTOSIHHS aTOMa
MaprasHma:

1) [Ar] 3d°4s%;

2) [Ar] 3d°4s?;

3) [Ar] 3d°4s;

4) [Ar] 3d°4s?.

6. Unciio HecmapeHHBIX AJIEKTPOHOB B aTroMe ¢hochopa B OCHOBHOM COCTOSTHUH PaBHO:
1) 5;
2) 4,
3)3;
4) 2.

7. HanbGonpiiee 9uciao BaKaHTHBIX (HE3alOJHEHHBIX) OpOHTanell Ha BHEIIHEM 3JIEKTPOHHOM
CJI0€ B OCHOBHOM COCTOSIHUM HMEET aTOM:

1) Na;

2) Al;

3) P;

4) Cl.

8. Ykaxkurte 4nciio He3amOoIHEHHBIX 3d-0p6HTaJ'IefI B OCHOBHOM COCTOSIHUH atoma V-
1) 4;
2) 3;
3) 2;
4) 1.

9. qI/ICJ'IO HGCHapeHHBIX BHCKTpOHOB B OCHOBHOM COCTOAHHUHU aTOMa Cr paBHOZ
1) 6;
2) 5;
3) 4,
4) 3.

10. Vkaxure CYMMAapHO€ 4YUCII0 S-BJ'ICKTpOHOB B OCHOBHOM cocTogHnu aroma Cu:
1) 8;
2) 6;
37,
4)5.

Bomnpoc OtBer
1 4

2
3
4
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VII. Ilepuoanyeckasi cucteMa XUMHYECKHX 3JIEMEHTOB

1. Jlerue octaibHBIX NEPCUUCIICHHBIX 3JICKTPOH TECPACT aTOM:
1) Na;

2) Mg;

3) Al;

4) Si.

2. Kakue yTBep KIeHHs CIIpaBeUIMBHI [T mocienoBarenbHocTh eMeHToB C, N, O?
1) crieBa HaIIpPaBO YMEHbBILACTCS PAUYC aTOMa,

2) cneBa HaIMpaBO YMEHBIIIAECTCS AJEKTPOOTPUIIATEILHOCTH ATOMOB;

3) cripaBa HaJIEBO BO3PACTAET YUCIIO AIEKTPOHHBIX CIIOCB;

4) creBa HaNMPaBO YBEIMYUBACTCS YHCIIO BaJICHTHBIX AJICKTPOHOB.

3. ATtom snemeHTa 3-TO TMEpHoJa B OCHOBHOM COCTOSIHUM COJEPKHT TPU HECHapEeHHBIX
QJICKTpOHA. KakoBrsl (I)OpMy.]'ILI JICTYYCT0 BOAOPOAHOTO COCAMHCHHS U BBICHICTI'O OKCH/JIA 3JICMCHTA.

1) OH, u 9,03:

2) OH3s n 9,03;

3) OH3 n 9,0s;

4) 3H2 u 9205.

4. Pacnioso)KeHHbIE B OJJHOM U TOM K€ Nepuojie XMMudeckue aneMeHTsl Ca u Se paznuyarorcs
MEXIy COOOM:

1) 4nCIIOM BaJICHTHBIX 3JIEKTPOHOB B aTOME;

2) paguycoM aToMma;

3) ¢opmyIioii BBICIIETO OKCUA;

4) 4ynCIIOM 3JIEKTPOHHBIX CJIOEB B aTOME.

5. ®opmyna BeIcHIero OKcUa daemMenTa 205, YKkakuTe GopMyIty ero JeTy4yero BOJAOPOIHOTO
COETUHEHUSI:

1) OH;

2) OHy;

3) OHg;

4) DHa.

6. Katnon HekoToporo siaeMeHTa 3% umeer JIEKTPOHHYIO KOH(UTYpAIUIO 15%25%2p®3s%3p®. K
KAKOMY CEMEWCTBY OTHOCUTCS JJIEMEHT O?

1)s;

2) p;

3) d;

4) f.

7. K KakoMy CEeMEHCTBY OTHOCHTCS JIEMEHT, KaTHOH KOToporo 2% mMeer sIeKTpoHHYr0
KOH(UTypaluio 15%25%2p°35°3p°?

1s;

2) p;

3) d;



4)f.

8. 3Has TOMBKO HOMEp TpyHmbl A, B KOTOPOH pAaCIOJOKEH JJIEMEHT, MOXHO JJIsi HEro
IIpe/ICKa3aTh:

1) bopMyIly BOIOPOAHOTO COETUHEHUS;

2) YUCJIO0 SHEPTETUUECKUX YPOBHEH B aTOME;

3) hbopmyny BBICIIIETO OKCHJIA;

4) 4KCII0 BAJICHTHBIX 3JIEKTPOHOB B aTOME.

9. ®opmyna BbICIIEro OKcHaa 3MeMeHTa 207. YKaXHUTE HIEKTPOHHYIO KOH(PHUTYpaIHio
BAJICHTHBIX JIEKTPOHOB aTOMa JJIEMEHTA:

1) ns’np?;

2) ns’np*;

3) ns’np*;

4) ns’np°.

10. IIn0THOCTH MpOCTEHIIEro BOAOPOJHOTO COSIMHEHUSI HEKOTOPOIO AJIEMEHTa Takas ke, Kak
U Y KUCIIOPOJIa. YKaXKHUTE COKPAIIEHHYIO AJIEKTPOHHYIO KOH(PHUTYypaIHIO aTOMa 3JIeMEHTa!

1) ...25%2p%

2) ...3s5%3p"

3) ...35%3p%:
4) ...2s%2p".

Bonpoc OTtBer
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 XuMH4ecKux cBsseii. KopajieHTHasi cBA3b

1. Tonbko Mo 0OOMEHHOMY MEXaHU3MY KOBAJIEHTHBIE CBA3M 00pa30BaHbI B!
1) Monekye BOibI,

2) uOHE aMMOHHUSI;

3) MoneKyie aMMHaKa;

4) monexyne gropuma 6opa (I11).

2. Tlo MOHOPHO-aKIENTOPHOMY MEXaHW3My XHUMHYECKas CBS3b 00pa3yeTcss B MOJIEKYJIax
(MoHax):

1) HsN - BF;3;

2) H30™;

3) NHs;

4) COs.

3. ATOM C 3JIeKTPOHHOI KOH(UTrypauuen 1525%2p® moxer 00pa30BaTh KOBAJIEHTHBIX CBS3EH
10 OOMEHHOMY MEXaHHU3MY:

1) uetsipe;

2) Tpw;

3) nBe;



4) onny.

4. ATOM C dJIeKTpOHHON KOH(UTyparueit 1522522p4 MOXET 00pa3oBaTh KOBAJICHTHBIX CBsI3e
10 OOMEHHOMY MEXaHHU3MY:

1) ueTnIpe;

2) Tpu;

3) nBe;

4) onny.

5. Tonbko OJHY KOBAJIEGHTHYIO CBSI3b 10 OOMEHHOMY MEXaHHU3MY MOTYT O0pa3oBaTh aTOMBI
3JICMCHTOB:

1) N;

2) H;

3) CI,

4) 0.

6. Tpu cBs3M 1O OOMEHHOMY MEXaHM3MY M OJHY [0 JIOHOPHO-AaKIICITOPHOMY MOMKET
00pa3zoBaTh aTOM:

1) C;

2) O;

3) N;

4) F.

7. JlBe cBA3M TO OOMEHHOMY MEXaHHU3MY U JIB€ IO JIOHOPHO-AaKIICITOPHOMY MOMKET
00pa3oBaTh aTOM:

1) H;

2) F;

3)O;

4) Li.

8. Ilpm oOpazoBaHMHM XUMHUYECKOW CBS3M B POJIM AKIENITOPA DJEKTPOHHOH Maphl MOTYT
BBICTYNaTh:

1) atom H;

2) HoH H:

3) anvon H;

4) monexyna BFs.

9. Ilpu oOpa3oBaHUM XMMHUYECKOM CBS3M B KauecTBE JOHOpa AJIEKTPOHHOW Mapbl MOTYT
BBICTYTIATh:

1) atom H;

2) anuon H;

3) monekyna NHs;

4) monekyna CHg.

10. CBs3b, 0Opa3zoBaHHas 110 JOHOPHO-AKIICIITOPHOMY MEXaHU3MY, TPUCYTCTBYET B YaCTHIIAX:
1) HNOs3;

2) Hzo;

3) NHs;

4) CO.

Bormpoc OTtBet
1 1,3

2 1,2

3 2




w

R INNWWN W

POV o>~
AW~

Oxcuanl

1. Okcu amOMHHMS TIPOSIBIISIET KUCIIOTHBIE CBOMCTBA, pearupys c:
1) H,0;

2) HNOg;

3) KOH;

4) Na,O.

2. Oxcun menu (1) 1 oxcna nuHKA MPOSBISIOT OCHOBHBIE CBOWCTBA, PEarupys C:

3. Vkaxure (1)OpMy.]'Iy OKCHU OB, KOTOPBIC MOT'YT BSaHMOﬂCﬁCTBOBaTB C KHCJIOpOAOM:
1) COy;

2) CO;

3) P20s;

4) SOa.

4. B npobupku, conepxarue okcuasl Al,03, SO3, P,0s, K;0, SiO,, nobaBuiau Boay. Jlakmyc
NpUOOpPETaeT KPACHYIO OKPACKy B MPUOOPKAX C OKCUIAMMU:

1) A|203, 803;

2) 803, P205;

3) K;0, P,0s.

4) SO3, P,0s, SiOs.

5. Mexay coboifi MOTryT B3auMMOJEHCTBOBATh OKCHJbI, OOpa3OBaHHbIE JJIEMEHTAaMHU C
ATOMHBIMH HOMEPAMH:

1)l ul3;

2)4wull;

3) 1 u30;

4) 12 u 16.

6. B npoOupku, conepxamue okcuasl BaO, CuO, N2Os, Na,O u ZnO, nobasunu Bogy. Yucino
pOOUPOK, B KOTOPHIX JIAKMYC TPUOOPETAET CHHIOK OKPACKY, PABHO:

1) 5;

2) 4,

3) 3,

4) 2.

7. C xucnopoaom HE moryTt B3anMoaeiicTBOBATh OKCH/IBI:
1) A|203;

2) CO;

3) SOs;

4) H,0.



8. Ilpu B3auMoJeiicTBUM KaKOro okcuaa ¢ BoaHbIM pactBopoM KOH obpasyercs conb coctaBa
K[D2(OH)4]?

1) MnOg;

2) N,Os;

3) Cry0s3;

4) CrOs.

9. Vkaxute GopMyiy OKCHIA, MOJIEKYJIa KOTOPOTO COJEPKHT UYEThIPE HEIOCIICHHBIC Tapbl
AIEKTPOHOB:

1) SO;;

2) COy;

3) SOs;

4) H,0.

10. B MOopAAKE ITOCICAOBATCIBHOIO0 YBCIWYCHHUA YHCJIa HCIIOACIICHHBIX IIAp 3JICKTPOHOB B
MoJIeKyJie popMyJIbl OKCHIOB 3aITUCAHBI B PSY:

1) H,0, SO,, SO3, COy;

2) H,0, SO,, CO,, SO3;

3) Hzo, SOg, SOz, COZ;

4) H,0, CO,, SO,, SOs.

Bonpoc OTtBer
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. T'unpokcun anroMuHUs oOpa3yercs NpU B3aUMOAECHCTBUM (SIEKTPOJIUTHI B3STHI B BUJE
BOOHBIX paCTBOpOB)Z

1) A|2031/I HzO;

2) A|203HKOH;

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

4) Aly(SO4)3 (3,42 1) u KOH (6,72 1).

2. Me;w:[y coboit B3aHMOILCﬁCTByIOT (CI/IJ'ILHLIC OCHOBAaHUA B34ThI B BUAC BOAHBIX paCTBOpOB)Z
1) HCIl u Ba(OH);

2) NaOH u Be(OH);

3) KOH u NaCl,

4) C&(OH)Z u SOa.

3. C pazbasnennsiM pactBopoM NaOH pearupyer kax/ioe u3 BEIIEeCTB B IPyIMIax:
1) AL, KCI, (NH4)2SOy;

2) P,0O,, A|(OH)3, CuCly;

3) Mn207, ZnO, H3PO4;

4) SOy, FeCls, Zn(OH)s.



4. Illenoun pearupyroT cO BCEMHU:
1) pacCTBOPUMBIMHU COJISIMU;

2) KUCJIOTaMu;

3) okcuamus;

4) ampOTEepHBIMU THAPOKCHIAMHU.

5. OcHOBaHME MOKHO MOJIYYUTh IPU B3aUMOJECHCTBUHU:
1) Fe,O3 u H,0;

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

3) Zn(NO3),; u KOH (p-p, u30bITOK);

4) Ku H;0.

6. Hutpat menu (Il) oOpasyercs, korga Mexxay co0oil pearupyroT (3JeKTPOIUTHI B3STHl B BUIIE
BOJIHBIX PaCTBOPOB):

1) CuOu HNOg;

2) Cu(OH), u NaNOs3;

3) CuCl, u NaNOsg;

4) Cu(OH); u KNOs.

7. O6a pearenta — H,SO4 (pa36.) 1 KOH (pa30.) — B3auMOACHCTBYIOT C:
1) CuCly;

2) Al,Og;

3) Cr(OH)s;

4) CaO

8. l'mapokcu HaTpust 00Opa3yeTcs Py B3aMMOICHCTBUH:
1) NaCl (p-p);

2) FeO;

3) H,SOq4;

4) HNO3

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

2) FeO;

3) H,SOy4;

4) HNO:s.

10. T'uapoKcu T ITMHKA U OKCHJT ATFOMUHHS 110 OTJCIIEHOCTH B3aUMOJICHCTBYIOT C (250C):
1) coysIHOM KUCIIOTON M MarHueM;

2) cepHOM KUCIOTOM U TMJIPOKCHIOM HATPHS;

3) a30THO KUCIIOTOH M XJIOPHIOM KaJlus;

4) ruApoKCUAOM Oapusi U HUTPATOM HaTpPHUSL.

Bormpoc Otser
1 3

2 1,2,4
3 3

4 1,2, 4
5 2,4

6 1,2

7 2,3
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Kuciaorsl

1. O1HOOCHOBHBIM KHCJIOTaM OTBEYAIOT BCE KUCIOTHBIE OCTAaTKHU (3apsil HE
yKas3aH):
1) CH3COO, SOy, S;
2) NO3, NO,, CH3COO;
3) NOz, 803, NOg;
4) CH3COO, POy, CI.

2. Ykaxxkute popMyIry YETBEPTON «IUITHEH)» KUCIOTHI:
1) HCI,

2) HBr;

3) HI;

4) HF.

3. CepoBoiopoJ1 00pasyercsi, Korjia MeKIy COOOH pearupyror:
1) HCI (p-p) u cynsdat HaTpus;

2) HNOj3 (koHIL.) 1 Cynbhua Kaus;

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

4) H,SO, (pas6.) u cepa.

4. Paznuuuth MpoOUPKU C pa30aBICHHBIMUA COJISIMU U CEPHOU KMCIIOTAMU MOKHO C TTIOMOIIIBIO:
1) mUTHEBOM COMIBI,
2) TUAPOKCH/IA KaJHS;
3) ruapokcuia 6apus;
4) menu.

5. Paz6asnennsie Boaubie pacTBopsl HCI 1 H3PO4 MOXXHO pa3iuuuTh ¢ HTOMOILIBIO:
1) NaNOsg;
2) AgNOsg;
3) Ca(OH)2;
4) Na,COs.

6. CDOpMy.TIa KHCJIOTHI, OTBC‘IaIOH_Ieﬁ BBICIIICH CTEIEHHM OKHMCICHUSA aToMa 3JICMCHTA, H43207.
Kakne CIIC KUCJIIOTBI COOTBETCTBYIOT TAKOM CTEIEHN OKUCIIEHUS djIeMeHTa?

1) H>5,07;

2) HOO0;3;

3) HsDO0g;

4) H3D04.

7. Kak H2SO;4 (pa36.), rak u HCI (pa30.) pearupyrort c:
1) CuO;

2) AI(NOs)s;

3) BeOH);;

4) Ag.

8. IIpobupku ¢ pazbaBineHHbIMH H2SO4 11 H3PO4 MOXHO pa3muuuTh ¢ TOMOIIBIO:
1) KOH;



2) MgO;
3) Cu;
4) nakmyca.

9. Kuciotel 06pa3yroTcst Tpu paCTBOPEHUHN B BOJIE OKCHUIOB 3JIEMEHTOB CEMEUCTB:
1) s-up-;

2) p-ud-;

3)s-ud-;

4) s-, p-, d-.

10. KucimoTHbIe CBOWCTBA COCTUHEHUI MOCTSIICHHO HAPACTAIOT B HPYIIIIAX:
1) HF, HZSO4, HC|O4;

2) H2SOy4, HF, HCIO,;

3) HA'Oz, HzCOg, HNOg;

4) H,CO3, HAIO,, HNOs3.

Bomnpoc OtBer
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. Conpb ob6pa3yercs, korna ¢ HySO4 (paz6.) pearupytor:
1) KCI (p-p);

2) N3.2CO3;

3) Cu;

4) Ca(OH)s.

2. VYxkaxure psad, B KOTOPOM KaKI0€ M3 BCHICCTB B pCAaKIUU C COJISHOU KUCIOTOH 06pa3yeT
COJIb:

1) Zn, A|203, K2503;

2) AI(OH)s3, ZnO, BaSOx;

3) NaNO,, KF, Ca(NO3)y;

4) CuO, NaOH, SO,

3. Jaubr dopmynsr Bermects: Mg, Mg(OH),, MgCO3;, MgO. Ckonbko U3 HHUX B PEaKIMd C
A30THOW KHUCIIOTOM 00pa3yroT comb (comu?)

1) 4,

2) 3;

3) 2;

4) 1.

4. C o0pa3oBaHNEM COJIM C BOJHBIM pacTBOpoM cyibdara menu (I1) pearupyror meTasuibl.
1) Zn;
2) Hg;
3) Ag;
4) Fe.



5. B BoIHOM pacTBOpe XMMHUECKOE B3aUMOIEHCTBUE BO3MOYKHO MEKIY COJIIMHU:
1) NayS u CuCly;

2) CaCl, u Na,COs;

3) Ba(NOs3), u KCI;

4) AgNO3 u NaF.

6. Conb obpasyercs, kornaa k pacropy BaCl, no6asnsior:
1) a30THYIO KHCJIOTY;

2)CepHYIO KHCIIOTY;

3) cynbdat Kamus;

4) HUTpaT HaTpHUsL.

7. BBOIHOM pacTBOpE OCYLIECTBUMBI PEAKIIMN MEKAIY:
1) NaCl u BaCOg;

2) ZnSO,4 u KOH,;

3) Zn(NO3), u Cu;

3) FeS u HCI.

8. Conb MOKHO TTOJTYYUTH ITPH B3aUMOJICHCTBHH:
1) ZnSO4 (p-p) u Mg;

2) A|203 "u HNOg;

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

4) BaCO3 u NaNOs (p-p).

9. Cynbdar kanmbus oOpa3yercs, KOTja BOIHBIM PaCTBOP XJIOPUIA KAIBIIUS PEarupyerT C:
1) NaHSOg3;

2) BaSOy;

3) Na,SOqy;

4) K,S0Os.

10. Costb aMMOHHSI MOKHO TIOJTYYHTh TP B3aUMOJICHCTBUU:
1) amMuaka 1 BOJbI;

2) aMMHaKa u pa3z0aBICHHON CEPHON KHUCIIOTHI,

3) cynbdara aMMoHUSA XJI0pHIa O6apus;

4) xjopuaa aMmMoHus 1 HUTpata cepedpa (1).

Bomnpoc OTtBet
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

Caa3b MEXKIY KIIaCCaMU HCOPraHUIECKUX BEIIECTB

1. MoryT COBMECTHO HaXOJUTHCSI B BOJHOM PAaCTBOPE BEMIECTBA, (POPMYITBI KOTOPBIX:
1) (MgOH)CI u HCI,;



2) CUOH)NO3; u KOH,;
3) NH4HC03 " NH3 . Hzo;
4) NaHCO3 u H3CO:s.

2. C kaxapIM 13 BeniecTB, popmMyibsl kKoTopbix Oz, KOH, H,O, B3anmonelicTByer:
1) ammuak;

2) okcup cepsl (VI);

3) okcun cepsi (1V);

4) OKCHJT MarHus.

3. C KOH (p-p) pearupyer KaxJ10e U3 BeIIecTB, ((opMyJibl KOTOPBIX IPUBEECHBI B psiiax:

1) COy, P20s, NaHCO3, AI(OH)3;

2) ZnO, Fe(OH),, BaCl,, H,SOy;

3) A|203, C&(HSOg)z, Zn(OH)z, N,Os;

4) CuCl,, SOs, BeO, SiOs.

4. uruapooprodocdar aMMOHHUS B BOJHOM PAacTBOpPE pearupyer ¢ BEIIECTBAMH, (POPMYIIBI
KOTOPBIX:

1) NHgs;

2) KOH,;

3) H3PO4;

4) H,SO0s4.

5. Hus ocymiectinenus nepexoga Ca(HSO3), — CaSO3; He00X0aUMO B3ATh:
1) H,SO03;

2) KOH;

3) H,SOy;

4) Ca(OH),.

6. lns ocymectnenus nepexoga NaHSO3; — NaySO4 HeoOX0aUMO B3ATh:
1) HzSOg;

2) KOH;

3) HzSOy;

4) K,S0O,.

7. KapOoHaT KalbIis pearupyer, a cyib(haT Kajlus — HeT, C BOJHBIM pacTBOPOM:
1) NaCl,

2) COy;

3) HNOg;

4) NH4NOs3.

8. Ilpu HarpeBaHUM COIHM MOTYT OOpa30BBIBATHCS:
1) KHUCJIOTHBIN ¥ OCHOBHBIN OKCHUJIBI;

2) apyras colib U IPOCTOE BEIIECTBO;

3) KHCIIOTA | IIETI0Yb;

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

9.B BOAHOM PAaCTBOPEC BO3MOKHO B3aPIMOIICI>iCTBPIe MCKAY BCIICCTBAMU, (I)OpMyJ'IBI KOTOPBIX:
1) K>,COz u C&Clz;

2) Zn u CuSOy;

3) Cumn Zn(NO3)2;

4) H,S u CuSO,.

10. Vkaxure (opMynbl BelIeCTB, MPU HArpeBaHUU KOTOPBIX OOPa3yIOTCs COETUHEHHS,
KOTOPBIE MOT'YT PEarupoBaTh C pa30aBIECHHBIMI PACTBOPAaMU ILIEJI0UEH ¢ 00pa30BAHUEM COJIEH:
1) KNOs;



2) Al(OH);;

3) CaCOs;

4) Cu(OH),.

Bonpoc OTtBer
1 4

2 3

3 1,34
4 1,24
5 2,4

6 3

7 2,3

8 1,2,4
9 1,24
10 2,3

Bonpocel k 2 aTrrecranuun
OKHCIMTEIbHO-BOCCTAHOBUTE/ILHbBIE PeaKIUU

1. VYkaxure ypaBHEHUE DEaKIMH, B PE3yJbTaTe KOTOPOM CTENEHb OKUCIEHMSI aTOMOB a30Ta
noxmxaercs ¢ 0 1o -2:

1) N, + 4H,0 = NoH4 + 40H

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

3) Ny + 6H" = 2NHj;

4) N, + 8H" = 2NH,".

2. OTMeTBTE YpaBHCHHEC PCaKIMU, B PE3YyJIbTATC KOTOpOﬁ CTCIICHb OKHCJICHHA aTOMOB XJIOpa
noBbImaercs ¢ 0 1o +7:

1) HCI + 2H,0 = CIO, + 5H";

2) Cl, + 6H,0 = 2CIO5 + 12H+;

3) Cl, + 8H,0 = 2CIO, + 16H;

4) 2HCI + H,O0 = CI,0 + 4H",

3. YKaxuTe CXEeMbl peakIii, B pe3yabTare KOTOPBIX CTENEHb OKHCIEHUS aTOMOB Xpoma
HOHMXaeTcd ¢ +6 0 +3:

1) CrO4* + 4H* = CrO, + 2H,0;

2) CrO4> + 4H,0 = Cr(OH)3 + 50H;

3) Cr,07% + 14H* = 2Cr*" + 7H,0;

4) CrO,* + 8H" = Cr + 4H,0.

4, OTMETBTE CXEMBI WIA YpaBHCHH, B KOTOPLIX IIEPOKCHUA BOJAOpOIAa SABJIACTCA
BOCCTAaHOBHUTCIIEM:

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

2) H202 = 02 + 2H+,

3) H,0O, + KMnO4 + H,SO4 — MnSO4 + KySO4 + O, + Ho0;

4) PbS + H,0O, PbSO,4 + H,0.

5. VkaxuTe ypaBHEHHUS pEakIMil, B KOTOPbIX CTENEHb OKHUCIEHUS aTOMOB Qochopa
noHwxkaercs ¢ +3 o +1:

1) H3PO3 + 2H" = H3PO, + H,0;

2) Hs;PO, + 4H" = H3PO, + 2H,0;

3) HPO3* + 2H,0 = H3PO, + 30H';

4) PO,* + 2HPO3s” + 20H".



6. BCC OJICMCHTBI, KaKOI'0 p;{z[a OKHCIIAKTCA B OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBHTeHBHOﬁ peaKI_[I/II/I,
MPEJACTABICHHON CXEMOM

Cr,Ss+ Mn?* NO3 + CO3% — CrO4> + MnOs* + NO + CO, + SO4* ?

1)C, S, Cr;

2) Mn, N, S;

3) Mn; S, Cr;

4)Cr, S, N.

7. YKa)Xute CUMBOJIBI OJIEMEHTOB, KOTOPBIC OKHUCIAKOTCA B PEAKIIMU, CXEMaA KOTOpOﬁ
FeS, + HNO3; — FG(N03)3 + H,SO4 + NO + H,0:

1) Fe;

2) N;

3)S;

4) 0.

8. B peakuum, cxema KOTOpOu Cr2072' + 14H" + 6CI" = 3Cl, + 2cr +7H,0, oxucaurensiMu
SIBJIIFOTCS aTOMBI 3JIEMEHTA, CHMBOJI KOTOPOTO:

1) CI,

2) Cr;

3) H;

4) 0.

9. Vkaxure YpaBHCHHA ITPOLECCOB OKUCIICHUA:
1) Cr(OH); + 50H" = CrO,* + 4H,0;

2) ClO; + 20H™ = CIO5 + H,0;

3) Zn0,* + 2H,0 = Zn° + 40H’;

4) H,PO, + 2H" = H3PO,.

10. Ilpu HarpeBanuu HUTpaTa cepedpa (1) BoccTaHaBIMBAIOTCS aTOMBI DJIEMEHTA(OB):
1) TosbkoO cepebpa;

2) TONBKO a30Ta;

3) cepebpa u azorta;

4) cepeOpa 1 KHCIOPO/a.

Bormpoc 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

TenuioBoi 3¢ pexT XMMHUYECKOH peaKkuuu

1. OrmerbTe YpaBHCHHA peaKuHIZ, A1 KOTOPBIX BCJIWYHWHA TCIIJIOBOT'O a(b(I)eKTa 6y[[eT
MIPUMEPHO OJMHAKOBOM:

1) KOH(p.p) + HCI = KCl(p.p) + HZO()K);

2)Np =N+ N;

3) NaOH(p.p) + HNO3(p.p) = NaNO3(p-p) + H20);



4) CaCO3(T) = CaO(T) + COz(r).

2. YKaKUTE CXEMbI SK30TEPMHUCCKUX MTPOIICCCOB:
1)O+0=0y

2) H2O ) — H20(p,

3) 2KNO3(T) = ZKNOZET) + Oz(r);

4) Al (1s%25°2p°3s%3p?) Al (15°25%2p°®3s*3p?).

3. YKaxuTe CXeMbl 9K30TEPMHYCCKUX TTPOIIECCOB:
1) C (1s%2s'2p®) — C (15°25%2p?);

2)F+F — Fy.

3) CeH1206(z) + 602) = 6COx(r) + 6H20;

4) N, + O, =2NO.

4. OT™MeThTe ypaBHEHHS MPOLIECCa, MPOTEKAIOMIET0 ¢ HAMOOIBIIUM BBIJICICHUEM TETIOTHI:
1) 2H2(r) + Oz(r) :2H20(T);

2) 2Hy(ry) + Oa) =2H2000);

3) 2Ha)) + Oa) =2H20¢);

4) COQ(T) g COz(r).

5. Ha ocHOBaHMM TEpMUUYECKOTO ypaBHEHHS peakuuu ropeHus npomeHa CsHgry + 9/20 5 —
COyry + 3H20 (1) + 2060k 1k ykaxute TemnoBoi 3ddext (kx) peakunu ropenus cMecu CzHs u O;
XUMHUYECKHM KOJTMYECTBOM | MOJIb CO CTEXHOMETPUIECKUM COOTHOIICHHEM 00bEMOB PEarcHTOB:

1) 1498;

2) 1124;

3) 374,5

4) 187, 3.

6. VYkaxure OK30TCPMUUICCKHUEC ITPOUCCCHI:
1) Foy' +€ — Fy;

2) H2(r) g 2H(r)

3) Mg — Mgo”* + 2€7;

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

7. DHIOTEPMUYECKUMHU OYTyT MPOIIECCHI:
1) Bryy- — Bry + €

2) lo@y — Lo,

3) HY — HYo;

4) Cl(r) +e — Cl(r)-.

8. Dueprus cBsizu H-Cl pasna 431 kJ[>x/Moub, a aueprus csazeid H-H u CI-Cl coorBeTcTBEHHO
paBHbI 436 k/[x/Monb. Ha ocHOBaHMM 3THUX JAaHHBIX paccuuTaiiTe TernoBoi addekt (kJx), peakiuu
o0Opa3zoBaHus 1 MOJIb XJIOPOBOAOPOAA W3 MPOCTHIX BEUIECTB:

1) +92;

2) +184;

3) -92;

4) -184.

9. DHeprus xumuveckoil ceszu H-H paBHa 7,24*%10™° k. Ykakute Termmosoii s dext(kx)
peaxkuy NpeBpallieHus: B aTOMbI MOJIEKYJIIPHOTO BOAOPOJa Maccoi 4r:

1) +435,8;

2) +871,7,

3) -871,7;

4) -435,8.



10. ITepBas sHEprusi MOHU3ALKHU aTOMa XJIOpa paBHA 20,8*10™° k. Haiizmre sHepruto (x/x)
KOTOPYIO HAaJ0 3aTpaTUTh JI INEepeBOJa B KATHOHBI BCEX aTOMOB, COJIEPXKALIMXCS B IMOPLUU
aTOMapHOro xjopa maccoit 7,1r:

1) 62,6;

2) 125,2;

3) 187,8;

4) 250,4.

Bomnpoc OtBer
1 1,3

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

5 3

6 1,4

7 1,2,3
8 1

9 3

10 4

CkopocTh XMMHYECKOI peaKkiui U XUMHYeCKOoe paBHOBeCHe

1. YBenuuuTs BeIX0A MpoaykToB 00patumoil peakuuu Ny + 3Hyr =2NH;3n+ + Q MoxkHO:
1) noBbllIast 1aBICHHUE;

2) UCHOJb3ys KaTalu3atop;

3) yBenuuMBasi KOHIEHTPAIUIO BOJOPO/IA;

4) noBsIIIas TEMIIEPATYPY.

2. B HanOonp1ieli cTereHy CMECTUTh B CTOPOHY 00pa30oBaHMsl IPOAYKTa pAaBHOBECUE B CUCTEME
2S0x) + Oy = 2503y + Q MOKHO, €cIM OJHOBPEMEHHO:

1) MOBBICUTH U JJaBJIEHUE, U TEMIIEPATypYy;

2) NOHM3UTH JIaBJICHUE, U TEMIIEPATYPY;

3) NOHU3UTH JaBJIeHUE, IOBBICUTH TEMIIEPATYPY;

4) MOBBICUTH JIaBJICHHE, IOHU3UThH TEMIIEPATYPY.

3. PaBHoBecue SO”3 () + HoOp = HSO 3 + OH (p-p) — Q MOKHO CMECTHTB BIIPaBo, €CIIH:
1) 106aBUTh KUCIIOTHI;

2) no6GaBuUTH BOLY;

3) 100aBHTH IIETIOYb;

4) MOBBICUTH TEMIIEPATYPY.

4. YMeHblIeHne 00beMa CMECTHTD B CTOPOHY MCXOJIHBIX BEIIECTB PABHOBECHE MTPOIECCOB:
1) CaCOj3(r) = CaO(yy + COyr;

2) COxr) + HoO ) = HoCO3p-p);

3) H2SO3(p-p) = H2Op) + SO3;

4) 2NH3) = Nz(r) + Hz(r).

5. VBennuenune o0beMa CMECTUT pPaBHOBECHE B CTOPOHY IMPOJYKTa (MPOIYKTOB) pEakluu B
CJIy4ae IPOLECCOB:

1) Nogy + Oy = 2NO);

2) C(T) + Oz(r) = 2CO(F);

3) 2803@) = SO2(F) + Oz(r);

4) BaO(T) + COz(r) = BaCO3(T).



6. B cTopoHy 06pa3oBaHus cepoBojiopoaa pasHosecue nporecca HoSpp = = H ) + HS (pp)

— Q cmecrtuTcs npu:

1) no6asnennn B pactBop NaHS;
2) NOJKUCIIEHUU PacTBOPA;

3) NOHMKEHUH TEMIIEPaTyphI;

5) noAienaYMBaHUU PacTBOPA.

7. Ilpu MOBBILLIEHUU TEMIIEPATYPBI:

1) Bo3pacTaer CKOpOCTb Kak SK30TEPMHUUECKUX, TAK U IHAOTEPMUUYECKUX PEAKIIU:

2) CKOPOCTh 3K30TEPMUYECKUX PEAKIil BO3PACTAET, & SIHIOTEPMUUYECKUX — YMEHBIIACTCS;
3) CKOPOCTb 3K30TEPMUUECKHUX PEAKIMI YMEHBILAETCS, a SHAOTEPMHUUECKHUX — BO3PACTAET;
4) yMeHbIIIaeTCsl CKOPOCTh KaK 9K30-, TAK SHJOTEPMHUUECKHUX PEAKIIHA.

8. PaBnoBecue mponecca COy ) + HoOp = H2CO3(p-p) + Q B cTOpOHY 00pazoBaHusi yroibHOM

KHUCJIOTBI CMCIIAIOT:

CCIIn:

1) noBbllLICHUE AABICHMS,

2) NOBBILICHUE TEMIIEPATYPHI;

3) yBenuyeHHe KOHIIEHTPALUH YTJIEKHCIIOro ra3a;
4) NOHM>KEHUE AABJICHUS.

9. 3menenune xumuieckoro konudectna BeniectBa A HE moBiusier Ha CKOpOCTh peakinu:
1) A + B = AB;

2) ZA(F) + B(r) = AZB(F);

3) 2A(T) + 2B(r) = 2AB(T);

4) A(r) + 2B(r) = ABZ(F).

10. CxopocTh TOMOTEHHOM 3K30TEPMHUYECKON PEaKIMH CHHTE3a aMMHaKa MOYKHO YBEIHYHTH,

1) MOBBICUTH TEMIIEPATYPY;

2) UCTI0JIb30BaTh KaTajau3arop;
3) yBEIUYUTDH JABJICHHUE;

4) NOHU3UTH TEMIIEPATYPY.

Bormpoc OtBer
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
PacrBopsI

1. Ykaxxute BepHbIe yTBEPIKICHHS:

1) npu 06pa3oBaHUU PACTBOPOB SHEPTUSI MOKET KAaK BBIIENIATHCS, TaK U MOIJIOMIATHCS;
2) KOHLEHTPUPOBAHHBII PaCTBOP BCET/A SIBIISIETCS HACBHIILIEHHBIM;

3) HaCBIIIEHHBIN PacTBOP MOKET OBITh pa30aBICHHBIM;



4) npu yBEIMYEHUH TEMIEPATypbl PACTBOPUMOCTh Ta30B B JKUIKOCTh KaK IIPABHIIO
YMEHBIIAETCHI.

2. Xummndeckoe B3aumoeictaue (20°C) BIuseT Ha paCTBOPUMOCTH B BOJIC BEIIECTB, (DOPMYIIbI
KOTOPBIX;

1) Na;

2) SO;

3) CO;

4) CO,.

3. O0Opa3oBaHue BOJOPOIHBIX CBS3EH OKA3bIBACT BIUSHHE HA pACTBOPUMOCTD B BOJIE:
1) ammuaka;

2) GeHzona;

3) dTopoBoOpOAa;

4)cynbdara Kanus.

4. PacTBOPUMOCTH BEILIECTB B BOJIC BCEI/la YBEINYUBACTCS MPU:

1) uX XMMHYECKOM B3aUMOJAEHCTBUU C BOJIOH;

2) NMOHWKEHUE AaBJICHUs (I ra30B);

3) oOpa3oBaHUM BOJOPOIHBIX CBSI3€M MEXKy MOJIEKYJIaMH BOJIbI U PACTBOPHUMOIO BEIIECTBA;
4) NOBBILLICHUE TEMITEPATYPHI.

5. HeoOxomumo kak MOXXHO OBICTpee pacTBOPUTH Kycouek caxapa B Boge. [ias aToro
HE00X0IUMO:

1) oxnanuTe BONY;

2) noiorpeTh BOY;

3) pa3apoOuTh caxap;

4) nepemenIuBaTh PacTBOp.

6. Xy»e Bcero B BOJIC pacTBOPSIETCS:
1) nponanon-1,;

2) mpornaHoBasi KUCJIOTa;

3) npomnaHaisb;

4) nponano-2.

7. Mauwr pactBopsl KBr, KNOs, CaCl, u Na;SO4 ¢ 0auHaKkoBO# MIOTHOCTHIO U OJJMHAKOBOM
MOJISIpHOU KOHIeHTparueil. Hanbompieit Oynet MaccoBasi 10711 pacTBOpa:

1) KBr;

2) KNOg;

3) CaCly;

4) Na,SO;,.

8. Ykaxute popmyIbl BElIecTBa, HACBIIIEHHBIE PACTBOPHI KOTOPBIX OyAyT pa30aBiIeHHBIMU:
1) Na;

2) HF;

3) CaSO0y;

4) KNOs.

9. B Bojie HauMeHee pacTBOPUM T'a3, (popmysia KOTOPOTo:
1) HCI;

2) SO;

3) Oz

4) NHs.



10. PacTBop 06pazyercs, ecnu ¢ Bogoi maccoit 50 r cmemarh 50 r:

1) sTanona;
2) a30THOM KHCIIOTHI,
3) GeHzoua;
4) mena
Bomnpoc OtBer
1 1,3,4
2 2,4
3 1,3
4 1,2,3
5 2,3, 4
6 3
7 2,3, 4
8 2,4
9 2
10 1

DJIeKTPOJIUTHYECKAS] THCCOIUALIHST

1. HecMoTps Ha HajIM4Ke B BOJHBIX PAaCTBOpPAX 3JIEKTPOJIMTOB 3apsHKEHHBIX YacTHII, PaCTBOP
B LIEJIOM 3JIEKTPOHEUTpasieH. DTO OOBSACHAETCS TEM, UTO:

1) noHs! B pacTBOpax rupaTupOBAHBI;

2) 4KCII0 AaHUOHOB BCETa PABHO YUCILY KATHOHOB;

3) MOHBI B pacTBOPE ABMXKYTCSI XAOTUUYECKU;

4) cyMMapHBbI€ JIEKTPUUECKUE 3apsi/Ibl KATHOHOB U aHHOHOB YHCIICHHO PaBHBI.

2. BoHble pacTBOPHI 3JEKTPOJIUTOB IPOBOJIAT SJEKTPUUECKUN TOK 32 CUeT:
1) TOIBKO 3JIEKTPOHOB; 2) KaTHOHOB U AJIEKTPOHOB;
3) aHMOHOB U 2JEKTPOHOB; 4) KATUOHOB U AHUOHOB.

3. Kakyro posb urpaet Bojia pu pacTBOPEHUH XJIOpHUIA Kanus?

1) mpeBparaer MeKTpOHENTpaIbHbIE aTOMBI KaJlusl B KATHOHBI KaJIUS;
2) mpeBpallaeT EKTPOHEUTPAIbHBIE AaTOMBI XJIOpa B AHUOHBI XJI0Pa;
3) BBICBOOOKJAET MOHBI KU U XJI0pa U3 KPUCTANINYECKOHN PEIIeTKH;
4) rupaTUpyeT MOHBI KaJIHsl U XJIopa.

4. AToM XJI0pa U aHHOH XJIOpa MEXay co00i pa3nuyaroTcs:
1) pasmepamu; 2) XMMHUYECKHMH CBONCTBaMU;
3) 4MCTIOM IIEKTPOHOB 4) 3apsaoM sjpa.

5. pH pacTtBOpa Bo3pacraet, Koraa B BOJE paCTBOPSIOT:
1) runuH; 2) CH3NH,;
3) KHUJIKOE MBLIO; 4) A14Cs.

6. DIeKTpoIUTHYeCKast JUCCOMUAINS YTOJIBHOW KACIOTH 00paTUMa, TaK KaK 3Ta KUCIIOTa:
1) cnabas; 2) HeycTOuUMBas;
3) cunpHas; 4) HepacTBOpUMa B BOJIE.

7. Oxpacka JJaKkMyca U3MEHSETCS B:
1) Boze; 2) BogHoM pactBope NacCl;



3) Bognom pactBope HC1;  4) BomroMm pactBope KOH.

8. pH pactBopa yMeHbIIAETCS, KOT/Ia B BOJIE 110 OTAEILHOCTH PaCTBOPSIOT:
1) HC1i NH; 2) SO3 1 K0
3) NH4C1 u NazP0Oy; 4) NaHS04 u P, Os

9. B paz6aBiieHHOM BOJTHOM PAaCTBOPE a30THOW KUCIIOTHI IPUCYTCTBYIOT YaCTUIIBL:

1) H,0; 2)H"; 3) HNOs; 4) NO;

10. B paz6aBieHHOM BOJHOM pacTBope cyibdara xenesa (I11) oTcyTcTByrOT 9acTHIIbI:
1) aneKTpoHEeUTpaIbHBIE AaTOMBI KEJle3a;

2) ruxpaTUpOBaHHbIE HOHBI Fe**;

3) dopmynbHbie eauHUIBI Fe2(S04)s;

4) mermapatHpoBaHHbIE HOHB SO

Bonpoc OTtBeT
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 1,34

HonHble ypaBHeHUS peaKkuuid

1. Vkaxure cymMmmy KO3 (GUIIMEHTOB B COKPAIIEHHOM HOHHOM YPaBHEHUU PEAKIINH MEXKIY
pactBopamu, coaepxarmumu 1 moins NaHSO3; u 1 mosie Ba(OH),:
1)3; 2) 4, 3)5; 4) 6.

2. Yxaxute cymMmmy Ko3(h(OUIIMEHTOB B COKPAIICHHOM HOHHOM YPaBHEHHH PEAKIIUU MEXTY
pactBopamu, coaepxamumu 1 mors NaHCO3 u 0,5 mons Ba(OH),:
1)3; 2)5; 37, 4) 9.

3. Cymma k03 PHUIIMEHTOB B COKPAIIICHHOM MOHHOM YPaBHEHHUH PEaKIIUU MEXYy PaCTBOPOM
Ba(OH), u uz6sTkoM H3P0,4 paBHa:
1)2; 2)3; 3)4; 4) 5.

4. PactBop Ba(OH); HachImaroT yriaeKucIbM ra3oM. YKaXHUTe CyMMY KO3 PHUIIEHTOB B
COKpAIIECHHOM MOHHOM ypaBHEHUH PeaKIMu 00pa30BaHUs KOHEUYHOTO MPOJTYKTa!
1) 3; 2) 4, 3) 5; 4) 6.

5. Ykaxute cyMMy K03 (UIIMEHTOB B COKpalieHHOM ypaBHeHUH peakiun NazP0s ¢
n30bITKOM H3PO4:

1) 2; 2) 4; 3) 6; 4) 8.

6. PactBop Ba(OH); nacsimarot okcusiom ocdopa (V). Ykaxute cymmy Ko3((HUIIUEHTOB B
COKpAIlIEHHOM MOHHOM ypaBHEHUH PEaKIIui 00pa30BaHUsl KOHEYHOTO MPOIYKTa:
1) 6; 2)5; 3) 4, 4) 3.



7. Ykaxute cyMMy K03 (PHUITMEHTOB B COKPAIIICHHOM HOHHOM YPaBHEHUH PEAKIIMH MEXTY
cynb(aroM HUHKA Maccoit 3,22 T U rUAPOKCUIOM HATpus Maccoi 3,2 r:
1) 4; 2)5; 3) 6; 4)7.

8. Ykaxute cymmy Ko3¢h(HUIIMEHTOB B COKPAIIECHHOM HOHHOM YPaBHEHHH PEAKIIUU MEXTY
xaopugom xpoma (1) maccoit 1,59 r u runpoxcuom kanus maccoit 2,24 r:
1) 5; 2) 6; 3)3; 4) 4,

R + - o
9. Hansl nonsl, popmynsl kotopeix HCO3” H', K', OH™ . Uncao BO3MOXKHBIX pEeaKIIui MEXIY
MIOTIAPHO B3ATHIMH IN'HAMH PABHO:

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

10. Janb! nOHBI, GOPMYIBI KOTOPBIX SO%3 H*, Ba®*, OH'. Yncio BO3MOKHBIX peakiuit
MEX/Ty TIOTIAPHO B3STHIMU HOHAMHU PABHBI:

1) 3; 2) 4, 3) 5; 4) 6.
Bonpoc OTtBer
1 3

2 4

3 3

4 1

5 3

6 1

7 3

8 2

9 4

10 2

Hemerauibl: 0011251 XapaKTepUCTHKA 3JIEKTPOHHOIO CTPOEHUsI aTOMA, GU3NYEeCKUX 1
XHMHYECKHUX CBOCTB MPOCTHIX BELIECTB U COeMHECHHUI

1. 9J'ICMCHTBI MOJIYMETAJJIbl — 3TO:
1)C, B, N; 2) B, Si, As; 3)Ge, Te,S; 4) 1, P, S.

2. VYxkaxwurte GopMyITbl COSTUHEHUH, HA3BaHUS KOTOPHIX UMEIOT OKOHYAHHE «HJI»:

1) CazNy; 2) CaS0y; 3) CaO; 4) CaH;

3. B kauecTBe BoccTaHOBMTENEH IS MOTYYEHUS] METAIJIOB U3 OKCHJIOB UCHOJIB3YIOTCS
IIPOCTHIE BEUIECTK. | HEMETaILIBI:
1) yrnepon;  2) a3ot; 3) KpemHHii; 4) BOAOPO/I.

4. MunumanbpHasg OTpULATCIIbHAA CTCIICHb OKHUCJIICHHUA aTOMa HEMETAJIJIa B COCJUHCHUAX
paBHa:
1)-5; 2)-4; 3)-3; 4)-2.

5. MakcumainpHas [OJIOKUTENbHASA CTENEHL OKUCIIEHNS aTOMa HEMETAIIA B COCAUHCHUAX
paBHa:
1)+8; 2)+7; 3)+10; 4)+5.

6. ToIbKO OKUCIUTEIBLHBIC CBOMCTBA B peaknugx ¢ ApYIruMH BCUICCTBAMU MIPOABIIACT IIPOCTOC
BE€IICCTBO:

1) yrnepon; 2)azor; 3) ¢top; 4) docdop.



7. Kak IMOJIOKHUTCIIBHBIC, TAK U OTPHULATCIBHBIC CTCIICHU OKHUCJICHUA B COCAMHCHUAX
MMPOSABJIAIOT ATOMBI 3JICMCHTOM HEMCTAJIJIIOB, CUMBOJIBI KOTOPbIX:

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

8. EnuHCTBEHHYIO CTEIIEHb OKHUCIICHHUS B CIIOKHBIX BEHIECTBAX BCET/a MPOSBISET aTOM:
1) dropa; 2) kucimopona; 3)azora; 4) yriepoja.

9. YxaxuTte 0011yr0 GopMyITy JIETy4UX BOJOPOIHBIX COCTMHEHUN 2JIEMEHTOB HEMETAIIJIOB
VIIA rpynmsr:
1) HD; 2)H,D; 3)BHj;; 4) DHy.

10. HewusBectHsI (110Ka?) XUMUYECKUE COSAMHECHHUS IS SJIEMEHTOB HEMETAIIIOB, CUMBOJIBI
KOTOPBIX:
I) He; 2) Xe; 3) Kr; 4)Ne.
Bomnpoc OtBer
1

w|w
SRS

N
o~

©o|o|N|o|uo|~lw|N
RRR(RwR Nk RN

N~

[EEN
o

Bomopox. Bona

1. Vkaxwure, Kakue XapaKTepUCTHUKU POJTHAT BOAOPO/L C FaJIOT€HAMMU:

1) 4Kcno BaJIEHTHBIX 3JIEKTPOHOB B aTOME;

2) BO3MOXKHOCTb IPOSIBJIATH B COSAMHEHHSX CTENIEHb OKUCIICHUS,
paBHy1o -1;

3) 4uCIIO 3IEKTPOHOB, HEAOCTAIONIUX J0 MOJTHOTO 3aBEPIICHUS] BHEIIHETO 3JIEKTPOHHOTO
cI1os;

4) 4nciIo 3IEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJIO€.

2. BO,[[OpO,I[ BBIACIIACTCA ITPU B3aHMOJCHCTBUM:

1) Cuu HCI (pa36.); 2) Zn u H,S04(paso.);
3)NaH u H,0; 4) Cu H,0 (t°).

3. Crenenp okucnenus atoma H paBHa -1 B cocTaBe:
) SiH; 1 NH3; 2)CH,4 u CaHy;
3) L|A|H4 u SiH4; 4)HC1 u HgOz“.

4. Booposl — BOCCTaHOBHTEJb, pearupys c:
1) CuO; 2)K; 3) Oy 4) CyHa.

5. [Ipu B3auMOIEMCTBUY C BOJIOM THAPHUJ] KaJIbIUs IPOTUIIIET CBOWCTBA:
1) okucuTens;

2) BOCCTaHOBUTENS;

3) HU OKUCIIUTENS, HX BOCCTAHOBHTEIIS,

4) OKHCIIUTENSI U BOCCTAHOBUTEIS.

6. YkaxuTe o011yro GopMyy THAPUIOB MIETOYHO3EMEBHBIX METAJUIOB!
1) MeH; 2)MeH,; 3)MeHs; 4) MeHa.



7. OTMCTBTG CHMBOJI MCTajlja, KOTOpOFO Hy)KHO MCHBIIC €I0 I10 Macce IJId HOJIy‘-IeHI/ISI
OJIHOTO MOJISl BOAOPO/Ia B PEAKIMH C pa30aBICHHON CEPHOM KUCIOTOM:
1) Mg; 2)Al; 3)Fe; 4)Zn.

8. C BOOIi MOKET pearupoBaTh KaX10€ U3 BELISCTB B I1ape:
1)FeuCu; 2)KHwuH;, 3)NHszuZn;, 4)CauFe.

9. HE B3auMoielicTBYET C BOJIOM KaXK/I0€ M3 BEIECTB B I1ape:
1) CaOu SiOy; 2)P20s5u SO3; 3) KO u CaHy; 4) Hy u SiO;

10. ITpu Temmneparype 20 °C Boga pearupyer ¢ MeTaJIaMHU:
1) Ca, Na, Al (amansramupoBanssiii);  2) K, Ba, Zn;

3)Li,Sr,Be; 4) Rb, Cs, Fe.
Bomnpoc OtBer
1 2,3

2 2,3,4
3 3

4 1,34
5 2

6 2

7 2

8 3,4

9 4

10 1

TEMA: «XUMHNYECKAS CBA3b»
BAPUAHT 1

1. BpramcnuTh pazHocTh OTHOCHTENBbHBIX DO atomoB mis cesized H — O u O — Mg B coequnenun
rugpokcuga Maruuss MQ(OH), u ompenenuts: a)kakas u3 cBszeit H — O wm O — Mg
XapakTepu3yeTcs: OOJNbIIEH CTENEHbI0 MOHHOCTH; 0) KaKOB XapaKTep TUCCOIMAIlMN THAPOKCHIA
MarHusi B BOJHOM pactBope?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak m3mensercs npouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakas u3z monexkyn XapakTepusyercsi 0ojee BBICOKOH »Hepruei

Juccouranuy Ha atombl? ConocTaBUTh MarHUTHBIE CBOICTBA 3TUX MOJIEKYJI.
5.  Ommucars ¢ no3unmit Meroza BC anekTpoHHoe ctpoeHne Monekynsl BF3 u nona BF,.
+ +
6. Pammycer monoB Na' m Cu ommuakoBel (0,098 HM). OOBSCHHTH pazIUYUe TEMIIEPATyp
ruaBrieHus xmopuaa Harpus (801 0C) u xjopuna meau (1) (430 0C).
7. CepoBomopo mpu 0OBIYHOM TeMIlepaType — ra3, a BoJa — XUAKOCTh. OOBSICHUTE ATO pa3inine B
CBOMCTBAax.

BAPUAHT 2

1. BpraMcnuth pazHocTh OTHOCUTENBHBIX DO aTtomoB ans cBsazeil H — O u O — Ca B coeaquHeHuu
rugpokcuaa kambimss Ca(OH); u onpenenuth: a)kakas u3 cBsizeit H — O wm O — Ca
XapaKTepu3yeTcst OOINbIIeH CTENEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IUCCOIMAIMUA THAPOKCUIA
KaJIBIIMS B BOAHOM PacTBOpe?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYIIbI




3. Kak wum3mensercs mpodHocth cBa3u H — D B psany ?
[Touemy?

4. Kakasg u3z monekyn XapakTepu3yeTrcss 0oyiee BBICOKOW HSHEpTUeH
Jauccoruanuy Ha atoMbl? COMOCTaBUTh MATHUTHBIE CBOMCTBA 3THX MOJIEKYIL.

5. CpaBHHUTH cIIOCcOOBI 00pa30BaHUs KOBaJEHTHBIX CBs3ei B Mosiekynax CH4, NHs, u B none NH,".
Moryt m cymectBoBath HoHB CHs™ i1 NHs>"?

6. Dropua KanblUg HE JUCCONMUPYET Ha aToMbl axke nmpu 1000 OC, a nwoaun menu (1) Heycroituns
yKe TIpu 00bIYHOM Temneparype. UeMm 00BsSCHUTD Pa3MTUYHYIO IPOYHOCTH ITHX COSAUHEHHI?

BAPUAHT 3

1. Bwraumcnute pazHocTh otHOcHTENbHBIX DO aromoB ais cBs3zeit H — O u O — Sr B coenuHeHun
rugpokcuga crporims Sr(OH), u ompenenuth: a)kakas w3 cBszed H — O wim O — Sr
XapaKTepu3yeTcs: OOJbIICH CTEEHbI0 HOHHOCTH, 0) KAaKOB XapaKTep IUCCOIHMAIIMUA THAPOKCUIA
CTPOHIIUS B BOJTHOM pacTBope?

2.  OOBIACHUTH MEXaHU3M 00Pa30BaAHUS MOJICKYIIBI

3. Kak usmensiercs mpounocts cBsizu H — D B pagy ?
[Touemy?
4. Kakas uz monexyn Xapaktepusyercs Ooyiee BBICOKOW »Hepruei

JUCCOIMAUU Ha aTOMbI? COIMOCTaBUTh MATHUTHBIC CBOWCTBA 3TUX MOJICKYII.

5. Kakoli aTOM MM HOH CITY)KHUT JIOHOPOM 3JICKTPOHHOM Mapkl pu oopa3zoBanuu noHa BH4?

6. Pamuyc mona Ca®* pasen 0,104 um, nona Cd?* - 0,099 uM. OGBSICHHT pa3IHYKE TEMIICPATYD
TUIaBJIeHUs XJopuaa kanbuus (780 OC) u xjopuaa kaamus (0,099 0C).

BAPHUAHT 4

1. Bbrauciutes pasHoCTh OTHOCHTEIBHBIX DO atomoB mus cszeil H — O u O — Cl B coennnenun
xsoproBaructoit kuciorel HCIO u onpenenuth: a)kakas u3 csizeit H — O wim O — ClI
XapaKkTepusyeTcsi OOJNbIICH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapakTep AHUCCOIHAIMU MOJIEKYIIbI
HCIO B BogHOM pactBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJIEKYIIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?
4. Kakag w3z momekyn XapakTepu3yercsi 0o0yiee BBICOKOW HIHEprueiu

Jcconanuy Ha aToMbl? COMOCTaBUTh MarHUTHBIE CBOWCTBA 3TUX MOJIEKYII.
5. Ommucarp ¢ mosummii Metoga BC crocoorocTh okcumoB NO u NO, 00pa3oBeIBaTh AMMEpHEIE

MOJIEKYJIBI.

6. Ilpu mepexone or CSF k Csl| temmeparypa ruiaBieHus] KpUCTAUIOB yMeHbIaeTcsi. OObSICHUTE
nouemy?

BAPUAHT 5

1. Bbraucnute pa3sHocTh oTHOcHTENbHBIX DO aTtoMoB s ceszeil H — O u O — Br B coenunenun
OopomuoBaructoir kucinorel HBrO m ompenenmuts: a)kakas u3 cBsized H — O wm O — Br
XapakTepusyercs OOJIbIIeH CTeNeHbl0 MOHHOCTH; 0) KakoB XapakTep JAUCCOLUAIMH MOJEKYJIIbI
HBrO B BogHOM pactBOpe?

2. OOBICHUTH MEXaHU3M O0Pa30BaHUS MOJIEKYJIBI

3. Kak um3mensercs mpouynocts cBsizu H — O B pagy ?
[Touemy?

4. Kakumu marHuTHBIMU cBOMCcTBaMH 00amaet Mosiekyna Oy, O0bsICHUTE TTOYEMY.

5. Kakue U3 mepeunciieHHbIX YaCTHIl HE MOT'YT CYIIECTBOBATh B YCTOHYMBOM COCTOSIHUM C MO3ULMH
teopun MO ?

6. OOBICHUTE HEyCTOWYMBOCTH ruapokcuoB Meau (1) u cepedpa (1).

BAPUAHT 6



1. Bbrancnuth pazHocTh oTHOcUTENbHBIX DO atomoB mis cBszed H — O u O — | B coenqunenun
nonnoBaructo kuciaoTel HIO wu ompenmenuts: a) kakas w3 cBsized H — O mwmm O — |
XapakTepusyercs OOJIbIIeH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapakTep JWCCOLMAIMH MOJIECKYJIbI
HIO B BomHOM pacTtBOpE?

2. OOBACHUTH MEXAaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak wum3mensercs mpouHocth cBa3u H — D B psay ?
[Touemy?

4. Kaxkue u3 nepeuncieHHbIX YacTHI] MTapaMarHUTHBI ?

5. Kakue U3 nmepedncieHHbIX YacTUIl HE MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUM C TTO3ULIUU
teopuu MO ?

6. OOBSICHUTE C MO3UIMIA MTPEACTABICHUN O MOJSIPU3AIMU HOHOB MEHbINYI0 ycroitunBocts POCly B
cpaBuenuu ¢ PbCl,.

BAPUAHT 7
1. BpramciuTh pazHocTh oTHOCHUTEIbHBIX DO atomoB mig cBsized H — O u O — | B coenqunenun
ronnoBatuctoi kuciotel HIO u ompenenutsh: a) kakas u3 cBsizedr H — O mwmm O — |

XapakTepu3yeTcs OOJIBIICH CTEINEeHbI0 MOHHOCTH; 0) KaKOB XapakTep JUCCOLMUAIIMH MOJICKYJIbI
HIO B BotHOM pacTBOpe?
2. OOBACHUTH MEXaHU3M 00pPA30BaAHUS MOJICKYIIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?

4. Kaxkune n3 nepeuncieHHpIX 4aCTUI] TapaMarHUTHBI ?
Kakue u3 nepeuncieHHbIX YacTHI] HE MOTYT CYILIECTBOBATh B yCTOMYMBOM COCTOSIHUM C TO3ULIMH
Teopun MO ?

6. KoCOj3 mmaButcs npu 890 °C Ges paznoxenus, Ag;CO3 paznaraercs yxe npu 220 OC. OGbsichure
YKa3aHHOE pa3jinyue.

BAPUAHT 8

1. BprucnuTh pazHocTh OTHOCUTENBHBIX DO atomoB s cBsizeit H — O u O — As. OnpenenuTs: a)
kakas u3 cBs3eit H — O unmn O — AS 6onee monsipHa; 0) KakKOB XapakTep TUCCOLUAIIUU MOJICKYIIbI
As(OH)3 B BogHOM pacTtBope?

2. OOBACHUTH MEXaHU3M 00pPA30BaAHUS MOJIEKYIIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?

4. Kaxkune n3 nepeuncieHHpIX 4aCTHI] TapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX YacTULl HE MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUM C TIO3ULIMH
teopun MO ?

6. BaCly B BomHbIX pacTBOpax muccornmupyer nojiHocthio, a HQCl, moutn He amccoummpyer.
OOBbsicHUTE ATO pa3IUYHeE.
BAPHUAHT 9

1. Bprauciuts pazHocth otHocuTenbHbIX D0 mis ceszeit K — Cl, Ca — Cl, Fe — Cl, Ge — Cl. Kakas
U3 CBSI3EH XapaKTepU3yeTcsl OOJbIIEH CTENEHbIO HOHHOCTHU?
2. OOBSICHUTH MEXaHU3M 00Pa30BaHUS MOJICKYIIBI

3. Kak um3mensercs mpouynocts cBsizu H — O B pagy ?
[Touemy?

4. Kaxkne n3 nepeuncneHHpIX 4aCTHI] TapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX YacTULl HE MOTYT CYILIECTBOBATh B YCTOMYNBOM COCTOSIHUU C MO3ULIUU
teopun MO ?

6. Y Kakoro u3 coenuHenuit SrF, nunmm PbF, temnepatypa nnasnenus Boie? OObscHUTE.

BAPUAHT 10



1. Bbrancnuth pazHocTh oTHOcUTeNbHBIX DO atomoB mis cBszed H — O u O — | B coenqunenun
nonnoBaructo kuciaoTel HIO wu ompenmenuts: a) kakas w3 cBsized H — O mwmm O — |
XapakTepusyercs OOJIbIIeH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapakTep JWCCOLMAIMH MOJIECKYJIbI
HIO B BomHOM pacTtBOpE?

2. OOBIACHUTH MEXaHU3M 00Pa30BAHUS MOJICKYIIBI

3. Kak wum3mensercs mpodHocth cBa3u H — D B psay ?
[Touemy?

4. Kaxkue u3 nepeuncieHHbIX YacTHI] MTapaMarHUTHBI ?

5. Kakue U3 nmepedncieHHbIX YacTUIl HE MOTYT CYIIIECTBOBATh B YCTOMUHMBOM COCTOSIHUU C TIO3UIUU
teopun MO ?

6. Kakoe u3 coequnennit MgCO3 mim ZnCO3; tepmuuecku 6omee ycTonanBo? OOBsICHUTE.
BAPUAHT 11

1. Bpracnuth pa3HocTb oTHOcHTENbHBIX DO atomoB mis cesized H — O u O — Mg B coequnenun
ruapokcuga Maruuss MQ(OH), u ompenenuts: a)kakas u3 cBszeit H — O wm O — Mg
XapakTepu3yeTcs: OOJbIIEH CTENEHbI0 MOHHOCTH; 0) KaKOB XapaKTep MUCCOIMAIlMU THAPOKCHIA
MarHusi B BOJJHOM pacTtBope?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak wm3mensercs mpounocts cBsizu H — O B paay ?
[Touemy?
4. Kakas u3 monexyn XapakTepusyercsi Oojiee BBICOKOW IHEpruei

JMICCOIMAaMU Ha aTOMBI? COIOCTaBUTh MAarHUTHBIE CBOWCTBA 3TUX MOJIEKYII.

5. Omnmucars ¢ no3unmit Metoga BC anekTpoHHoe cTpoeHne Monekynsl BF3 u nona BF4.

6. Pammycer momop Na' u Cu" omummaxosel (0,098 HM). OOBACHUTH pasIHuHe TEMIIEPaTyp
riaByieHus xjaopuaa Harpus (801 OC) u xmopuaa meau (1) (430 OC).

BAPHUAHT 12

1. BpraMcnuth pa3HocTh oTHOCUTENBHBIX DO aTtomoB and cBsizeit H — O u O — Ca B coeaquHeHun
rugpokcuaa kambimss Ca(OH); u onpemenuth: a)kakas u3 csazeit H — O wm O — Ca
XapakTepusyeTcst OOINbIIEH CTENEeHbI0 HOHHOCTH; 0) KaKOB XapaKTep IUCCOIMAINU THAPOKCUAA
KaJIBIIMSI B BOJHOM pacTBOpe?

2. OOBACHUTH MEXaHU3M 00pPA30BaAHUS MOJIEKYIIbI

3. Kak u3mensercs mpouHocts cBsizu H — D B psany ?
[Touemy?
4. Kakag w3z monekyn XapakTepu3yercsi 0ojiee BBICOKOW »HEprueiu

Jqucconyanuu Ha atomMbl? COnmocTaBUTh MAarHUTHBIE CBOIMCTBA STUX MOJIEKYII.

5. CpaBHUTH CrIOCOOBI 00pa30BaHUs KOBAJICHTHBIX cBsi3elt B Mojekyinax CHj, NHs, u B none NH,".
MoryT 11 cyniecTBOBaTh HOHBI CHs" u NH52+?

6. Dropun kampuuUs HE AUCCOLMMUPYET HA aToMbI aaxe npu 1000 °C, a mommn Mem (1) meycroituns
yKe Ipu 00BIYHOM TemmepaType. UeMm 00bACHUTH Pa3IUYHYIO MPOYHOCTh ATUX COCTUHEHU?

BAPUAHT 13

1. BwramcnuTh pasHocTh oTHOCHTENBHBIX DO atoMoB mis cBsizeit H — O u O — Mg B coemuHEeHUH
rugpokcuga Maruuss MQ(OH), u ompenenuts: a)kakas u3 cBszeit H — O wm O — Mg
XapakTepusyercsi OOJbIIeH CTENEHhI0 HOHHOCTH; 0) KaKOB XapaKTep AMCCOLUAINYU THIPOKCHIA
MarHusi B BOJJTHOM pacTBope?

2. OOBSICHUTH MEXaHU3M 00PA30BAHUS MOJICKYJIbI

3. Kak u3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakag w3z monekyn XapakTepu3yercss 0oyiee BBICOKOW HSHEprueu

JUCCOoIMally Ha atoMbl? COmocTaBUTh MarHUTHBIE CBOMCTBA ATHUX MOJICKYIJIL.



5. Onucarp ¢ mo3unmii Mmetoga BC anekrponHoe ctpoeHue Mosekyasl BF; n nona BF,'.

6. Pamuycel mono Na' u Cu" omunaxosbl (0,098 HM). OOBACHUTH pasIHuHe TEMIIEPaTyp
muasenns xaopuaa Harpust (801 °C) u xuopuna memu (1) (430 °C).

7. CepoBomopoj pu 0OBIYHON TEMIIEpaType — T'a3, a BoJa — KUIAKOCTh. OOBSICHUTE 3TO pa3inyue B
CBOICTBaX.

BAPHUAHT 14

1. Bpraucauts pazHocTh oTHOCUTENbHBIX DO atroMoB mis cBa3ed H — O u O — Ca B coenuHeHuun
rugpokcuaa kanbiuss Ca(OH); u ompenenuth: a)kakas u3 cBszed H — O mwm O — Ca
XapaKkTepu3yeTcsl OOJbIIEH CTENEHbI0 MOHHOCTH; 0) KaKOB XapaKTep TUCCOIUAIlN THAPOKCHIA
KaJIBLIMSI B BOAHOM pacTBope?

2. OOBSCHUTH MEXaHU3M 00Pa30BaAHUS MOJICKYIIbI

3. Kak um3mensercs npouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakaga u3z mosekyn XapakTepusyercs 0osiee BBICOKOM sHEprueit

Jucconranuu Ha atomMbl? COnmocTaBUTh MAarHUTHBIE CBOIMCTBA STUX MOJIEKYII.

5. CpaBHUTH CIIOCOOBI 00pa30BaHUs KOBAICHTHBIX CBs3eil B Mosekynax CHj, NHs, u B none NH,".
MoryT nu cymectBoBaTh HoHsI CHs' 1 NHs2*?

6. DTopuUI KaIbLMs HE AUCCOLUUPYET HAa aTOMBI fJaxke mpu 1000 OC, a moaun menu (1) neycroituns
yKe Ipu 00bIYHOM TemmepaType. UeM 00bACHUTD Pa3IMYHYI0 MPOYHOCTh ITUX COCTUHEHUI?

BAPUAHT 15

1. BpramcnuTh pazHocTh oTHOCHUTENbHBIX DO aromoB aist cBszed H — O u O — Sr B coenuHeHun
rugpokcuna crponuus Sr(OH), u onpepenuth: a)kakas u3 cssed H — O wim O — Sr
XapakTepu3yeTcst OOJIbILEH CTENEHbI0 HOHHOCTH; 0) KAaKOB XapaKTep JAUCCOLUALUH THAPOKCHIA
CTPOHIIMS B BOJAHOM pacTBOpe?

2. OOBACHUTH MEXaHU3M 00PA30BAHUS MOJICKYJIIBI

3. Kak u3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?
4. Kakag w3z monekyn XapakTepu3yercsi 0ojiee BBICOKOW »HEpruei

qucconuanuy Ha atombl? ConocTaBUTh MarHUTHBIE CBOMCTBA 3TUX MOJIEKYIL.

5. Kaxolf aToM MM HOH CITY)KHUT JJOHOPOM DJIEKTPOHHOM Mapkl pu oopa3zoBanuu noHa BH4?

6. Panuyc mona ca?t pasen 0,104 M, noHa Cd** - 0,099 M. OGBICHUTE pasnuyue TeMIeparyp
rIaBJIeHus xyopuaa kabius (780 OC) u xyopuaa kaamus (0,099 OC).

BAPUAHT 16

1. Bbauciute pasHoCcTh OTHOCHTEIbHBIX DO atomoB ms cBsizeil H — O u O — Cl B coenunenun
xnopHoBaructoir kucinotel HCIO u ompenenuts: a)kakas u3 cszed H — O wmn O — Cl
XapaKkTepu3yeTcsi OOJbIIEH CTENEHbI0 MOHHOCTH; 0) KAaKOB XapaKTep JAMCCOLMAIIMN MOJIEKYJIbI
HCIO B BogHOM pactBOpe?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak m3mensiercs npounocts cBsizu H — O B pany ?
ITouemy?
4. Kakas u3z monekyn XapakTepusyercsi 0ojee BBICOKOH sHepruei

qucconranuy Ha atToMbl? CONMOCTaBUTh MAarHUTHBIE CBOMCTBA 3TUX MOJIEKYJL.

5. Ommcarp ¢ mosummii meroga BC cnocobnocts okcumoB NO u NO, o6pa3oBbiBaTh TUMEPHBIE
MOJICKYJTBI.

6. Ilpu nepexone or CsF k Csl temmneparypa miaBieHHs] KpUCTAUIOB yMeHbIIaeTcs. OObsICHUTE
nouemy?

BAPUAHT 17



1. BpmcIuTh pazHocTh OTHOCHUTENBHBIX D0 atomoB st cBs3eid H — O u O — Br B coenqunenun
OpomHoBatuctoil kucnotel HBrO um ompenenuts: a)kakas w3 cBsizeil H — O wm O — Br
XapaKkTepusyeTcst OOJbIICH CTENEeHbI0 MOHHOCTH; 0) KaKOB XapaKTep AUCCOIMAIlMM MOJIEKYJIbI
HBrO B BogHOM pactBope?

2. OOBACHUTH MEXaHU3M 00pa30BaHUS MOJIEKYJIbI

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

4. Kakumu MarHuTHBIMEU CBOMcTBaMu 06sagaet mosiekyna Oy. O0bICHUTE TTOYEMY.

5. Kakue 13 mepedyrcieHHbIX YacTUIl He MOTYT CYIIECTBOBATh B YCTOMYMBOM COCTOSIHUH C TO3HUIIMU
teopun MO ?

6. OOBICHUTE HEYCTOWYMBOCTH ruapokcu 0B Meau (1) u cepedpa (1).

BAPUAHT 18
1. Bpramcnuth pazHocTh oTHOCHUTENbHBIX DO atomoB mis cBs3ed H — O u O — | B coenqunenun
ronnoBatuctoit kuciotel HIO u ompenenuts: a) kakas u3 cBsizerk H — O wmm O — |

XapaKTepu3yeTcsi OOJIBIICH CTEIMEeHbI0 MOHHOCTH; 0) KaKOB XapakTep JUCCOLMUAIMH MOJICKYJIbI
HIO B BotHOM pacTBOpe?
2. OOBACHUTH MEXaHU3M 00pPA30BaHUS MOJIECKYJIbI

3. Kak u3mensercs mpouHocts cBsizu H — O B psany ?
[Touemy?

4. Kaxkune n3 nepeuncieHHpIX 4aCTUI] TapaMarHUTHBI ?

5. Kakue U3 nepeyncieHHbIX YaCTULl HE MOTYT CYLECTBOBATh B YCTOMYNBOM COCTOSIHUU C MO3ULUU
teopun MO ?

6. OOBICHUTE C MO3UIMI MPEACTABICHUN O MOJSIPU3AIMHA HOHOB MEHbINY0 ycTtoiunBocth POCly B
cpaBuenuu ¢ PhCl,.

BAPUAHT 19
1. Bpramcnuth pazHocts oTHocuTenbHBIX DO atomoB mis cBsized H — O u O — | B coenqunenun
ronnoBatuctoit kucinotel HIO u ompemenuts: a) kakas u3 cBsizeik H — O wmm O — |

XapaKkTepu3yeTcsi OOJbIIEH CTENEeHbI0 MOHHOCTH; 0) KAaKOB XapakTep JAMCCOIMAIIMH MOJIEKYJIbI
HIO B BogHOM pacTBOpE?
2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak m3mensercs npouHocts cBsizu H — O B psany ?
[Touemy?

4. Kakue n3 nepeuncieHHbIX YacTHI] TapaMarHUTHBI ?

5. Kakue U3 nmepeymrciieHHbIX YacTUIl HE MOTYT CYIIECTBOBATh B YCTOMUMBOM COCTOSIHUU C MO3ULIUN
teopun MO ?

6. KoCOj3 mmaButcs ipu 890 °C 6e3 paznoxenusi, Ag,COs3 paznaraercs yxe npu 220 OC. O6bsicHuTE
YKa3aHHOE paszlinyue.

BAPHUAHT 20

1. BpraMcnuth pazHocTh oTHOCUTENbHBIX DO atomoB s cBsizeit H — O u O — As. Onpenenuts: a)
kakas u3 cBsizeid H — O umm O — AS Gosee monsipHa; 0) KaKOB XapaKTep TUCCOIUAIIUNA MOJIEKYITbI
As(OH)3 B BogHOM pactBope?

2. OOBACHUTH MEXaHNU3M 00pa30BaHUS MOJIEKYJIbI

3. Kak wm3mensercs mpounocts cBsi3u H — D B psny ?
[Touemy?

4. Kaxue 13 nepeyrcieHHbIX 4acTHIl TapaMarHUTHbI ?

5. Kakue u3 mepeunciieHHbIX YaCTHIl HE MOTYT CYIIECTBOBATh B YCTOHYMBOM COCTOSTHUM C ITO3UIHH
teopun MO ?

6. BaCl, B BoaHbIX pacTBOpax auccormupyer moiHocteio, a HQCl, moutn He auccommmpyer.
OOBsICHUTE ATO pa3IUYHeE.



O0mas xapakTepucTHKA 3JIeMeHTOB VA rpynnsl.
A3ot. Okeuasbl a30ta. AMMuak. CoJii aMMOHMSA

1. Conb aMMOHUs 00pa3yeTcs MPHU B3aUMOICHCTBHH:
1)Zn u HNOj3 (ouennpaz0.); 2) NH; u H,O;

3) NH; « HoO u HNO3; 4) (NH4)2CO3 u KOH(p-p)
2. Pacrenus IMOJIY4arOT a30T U3 IIOYBLI I''TABHBIM 06pa30M B BUJIC:
l) NH4+ "u NOg; 2) NH4Jr " NOZ-;

3)N21/I NO; : 4)N21/I NO3

3. IIpu xomuatno# Temneparype (20 °C) okcun azora ( |l) pearupyer C:
1) Hz0; 2) KOH (p-p); 3) Oz 4) HCI (p-p).

4. B onucaHuu cBOMCTB aMMHaKa BEPHBIMU SIBIISIFOTCS] XapaKTEPUCTUKHU:
1) 6e3 3anaxa,;

2) ero BOJIHBII pacTBOP OKPAILIUBAET JJAKMYC B CHHHMH LIBET;

3) ¢ KMCIOTaMM pearupyer Mo THIly PEaKIMU COSIUHEHUS;

4) B peakusX ¢ KUCIOTaMU BBICTYIIAET B POJIM OCHOBAHUS,

5. s 1abopaTopHOTo MOTYyYEHUS] aMMHaKa MOKHO MCIIOJIb30BaTh:

1) HarpeBaHME HUTPUTA AMMOHUS;

2) B3auMO/JICIICTBHE BOJHBIX PACTBOPOB HAIIATHIPS M TAIlICHON U3BECTH;
3) HarpeBaHue KapOOHATa aMMOHMS;

4) B3aumopeicTBHE rMApoKapOOHATa AaMMOHHUS U COJITHOM KUCIIOTHI.

6. Mexy coboii pearupyror:

1) Bognsriii pactBop NH3z u COy;
2) (NH4)2C03 u HNOg;

3) NH3 *H,On HCl;

4) NH4HSO4 n H2804.

7. AMMuax, pearupys ¢ COJISIHOM KHUCIOTOM, BHICTYIAET B POJIU:
1)KHCTOTHI;

2) OCHOBaHUS;

3) akuenropa NpoTOHA;

4) moHOpa HIEKTPOHHOMN TapHI.

8. B psny anementoB N — P — Sb ymeHbmIaroTcs:
1) paguyc aroma;

2) 3JEKTPOOTPHUIIATEILHOCTD,

3) oKHCIHTENbHASL CTIOCOOHOCTh MPOCTHIX BEUIECTB;
4) sueprus cBsizu D — H B coequnenusix OHs.

9. B npOoMBIIIIEHHOCTH @30T MOJIyYatoT:

1) u3 Bo3IyXa;

2) HarpeBaHUEM HUTPUTA AMMOHHS;

3) KUMsgYEeHNUEM BOJHONW CMECH HAIIATBIPS U ralieHon
U3BECTH;

4) N3 MOYEBHHBI.

10. AMMHaK MOXHO OCYIIaTh ¢ TOMOIIBIO:
1) CaO (1); 2) H2SOy4 (koHIL); 3) SiOy; 4) P,0s.
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A30THasi KHCJIOTA U €€ COJIM. A30THbIE ya00peHusi

1. I'a3, oTHOCHUTEINIbHAS TUIOTHOCTh KOTOPOTO 110 HEOHY paBHa 2,3, BbIAETSAETCS MpU
B3aWMO/ICHICTBUH:

1) Zn u H,SO4 (paso.); 2) Cu u HNO3 (koH11.);

3) Ag u HNO3 (pa36.); 4) S u HNO3 (koHir.).

2. B otnmume ot pa30aBIeHHON COMSTHON KUCIOTHI pa30aBieHHAs a30THAsI KUCIOTa
pearupyer c:

1) nonomurowm; 2) cepebdpom;

3) rUAPOKCHUIOM HATPUS; 4) oKCHJIOM IIMHKA.

3. KonnenrpupoanHnas azotnas kucinota HE pearupyert, a KOHIIEHTpUPOBaHHAS CEpHAS
KHCJIOTa — Pearupyer c:

1) A1 (20 °C); 2) KC1 (1); 3) NaNO3 (1); 4) KHCOs3 (p-p).

4. ITpu B3aumoseiicTBuu 1uHKa ¢ pactBopoM HNO3 o6pasyercs TOIbKO 0/1HA COMb U TOJIBKO

OJIHO MPOCTOE BEIIECTBO. YKAKUTE CYMMY KO3(DPUIIMEHTOB B ypaBHEHUU PEAKIINU:
1) 10; 2) 20; 3)29; 4) 32.

5. Ilpu pazbaBiieHUM CTENEHb BOCCTAHOBJIEHUS @30THOM KUCIIOTHI (T.€. YUCIIO AJIEKTPOHOB,
HNPUHSTHIX MOJIEKYJION KUCIIOTHI):

1) yBenuuuBaercs;

2) yMeHbIIaeTCs;

3) He u3MeHsercs;

4) MOKET KaK BO3pacTaTh, TaK U YMEHbIIATHCS.

6. Haubosee riryboko pa3daBieHHas a30THASI KHCIIOTa BOCCTAHABIIUBACTCS, pEarupysi C:
Mg; 2)Cu; 3)Ag; 4)Hg.

7. Cmech Oyporo rasa u Kuciopoja oopa3yercsi Ipy HarpeBaHUH:
1) KNOg; 2) Cu(NO,),; 3) AgNOs; 4) NH4NO,.

8. KoHueHtpupoBaHHast a30THas! KUCIIOTa PEarupyeT, a KOHIEHTPUPOBAHHAS COJISTHASE — HET
P; 2)Zn; 3)S; 4)Na,SO,.

9. C pasbaBiieHHO a30THOW KHCIOTOW pearupyroT:
1) KCI; 2) NH4HS; 3) K>COg3; 4) (NH4)2504

10. B peakuusix Zn ¢ HNO3 pa3nuuHbIX KOHLIEHTpPAMi MOYKHO TOJTYYHTh!



l) NO;; 2) NH4NO3; 3) Zn3No; 4) N,O.
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Coan
Coux — CIIOKHBIC BEIIECTBA, MPU JUCCOIMAIIMHA KOTOPBIX B BOJHOM PacTBOpE 00pa3yroTcs
KaTHOHBI METAJJIOB U aHUOHBI KUCIIOTHBIX OCTAaTKOB. COJIM 3TO CIOKHBIE BEIIECTBA, B MOJIEKYJIaX
KOTOpI)IX ATOMBI METAJIJIOB CBsI3aHbI C KUCJIIOTHBIM OCTAaTKOM.

‘,””//,,,,,//”” Conu \\\A

0 2
CpegHue Kucnblie crosHbie [ BOiHbIE
' v ‘
NaCl KGHPO, FeOHCI KAI(SO,),
Cas(PO.,), Fe(OH),Cl
CaHBO, NaFePO,

CpenHue cosim — IPOAYKT MOJIHOTO 3aMeIIeHUs] aTOMOB BOJIOPO/Jia KMCIOT Ha aTOMbI MeTaJlia.

(NaCl, MgCOs, Ca3(PO4), u.1p.)

C TOYKM 3peHHs TEOpUH 3IIEKTPHUUECKOW IUCCOIHUAIMU, CPETHHUMM COJISIMH Ha3bIBAIOTCS COJIH,
oOpa3zyromue Mpu AUCCOLMAMM B BOJHOM pAacTBOpPE KAaTHOHBI METAUIa U AHUOHBI KHUCJIOTHOTO
ocraTka. Kucnble coiau — NpOAYKT HEMOJHOIO 3aMEUICHHs aTOMOB BOJOpOJa KHUCIOT HA aTOMBI
MmeTania. Kucnble coian 00pa3yroT TOJBKO ABYXOCHOBHBIE U TPEXOCHOBHBIE KUCIIOTHI, HAIPUMED:

(NaHSO4, MgHPO4, Ca(H2P04)2, Ca (HCOg)z M ap.
C TOUKM 3pEHMsI TEOPUU IIIEKTPUYECKOW IUCCOLMALNM, KUCIBIMU COJSIMH Ha3bIBalOTCS COJIH,
KOTOPBIE B BOJHOM PacTBOPE AUCCOLUUPYIOT CTYIEHYATO, T.€. [T0 IEPBOU CTYIIEHU
JUCCOLUaIus IPOUCXOIUT 10 METAILLY, & BTOPasi CTYIEHb 110 IPUHIUITY JUCCOLMALUU TOM KUCIIOTHI,
KOTOpasi 00pa3yeT JaHHbII KUCIOTHBIA OCTATOK.
OcHOBHBIE COJM — IPOAYKT HEMOJIHOTO 3aMEIIEHNS THIPOKCOrPYII MHOIOKHCIOTHBIX
OCHOBaHUI Ha KUCIOTHBINA ocTaToK. OCHOBHBIE COJIM 00Pa3ylOT TOJIBKO JBYX-U TPEXBAJIEHTHbHIE
MeETaJlIbl, HAlIPUMEp:

(MgOHCI, Al(OH),NO3, FeOH(NOs), u.1p.)

C TOYKU 3peHHUs TEOPHUH IIEKTPUUECKON AUCCOLMALIMHI, OCHOBHBIMU COJIIMU Ha3bIBAIOTCSA
COJIA, KOTOPBIE€ B BOJJHOM PAaCTBOPE AUCCOIUUPYIOT CTYIIEHYATO, T.€. IO TIEPBOM CTYNEHU
JUCCOIMAIMS TPOUCXOAUT MO KUCIIOTHOMY OCTaTKY, a BTOpasi CTYNEHb MO0 NPUHIMUITY AUCCOLMAILIIT
TOTO OCHOBaHUSI, KOTOPOE 00pa3yeT CIIOKHBIM KaTHOH TAaHHOW COJIH.



Hoayuyenue coseit

a) Iloutn Bce Merauibl (KpOME€ METANJIOB, PACIOJNIOKEHHBIX JI€Bee BOAOPOJa B pSIy
HaNpsHKEHUH METAIJIOB) PearupyroT ¢ KUCIOTaMH ¢ 00pa30BaHUEM CPEIHUX COJICH:

Zn + 2HCI — ZnCl, + Hao1
2K + H,CO3 — K,COs5 + HzT
2Fe + 2H;PO, — 2FePO, + 3H2T

0) Oxcuabpl MHOTHX METAJIJIOB B3aUMOJAEMCTBYIOT C KUCIOTaMH C OOpa30BaHUEM CPEIHUX
coJei:

HgO + 2HCI  — HgCl, + H,0
Na,O + H,SO, — Na,SO,4 + H,O
Fe,O3 + 2H3PO,4 — FePO, + 3H,0

B) OCHOBaHHS B3aMMOJICUCTBYIOT C KHCIOTaMH (peakius HeUTpanu3aluuu) ¢ oOpa3oBaHUEM
CpPEIOHUX COJICH:

2LiOH + H,S0; — Li»SO3 + 2H,0
CI’(OH)Z + H,SO, — CrSO4 + 2H,0
AI(OH); + 3HCI  — AICI; + 3H,0

r) IIpu B3auMOIEHCTBMM OCHOBHBIX M aM(OTEPHBIX OKCHIOB C KHCIOTHBIMH OKCHIAMHU
00pa3yroTCs COJU:

CaO + SO, — CaS03
AlLO3 + P,Os — 2AIPO,
Zn0O + N205 - Zn(NOS)Z

1) IIpu HarpeBaHMM OCHOBHBIE OKCHJIBI pEarupyroT ¢ aM(OTEPHBIMHU OKCHIAMH C
00pa3oBaHUEM COJICIA: 6
K,0 + Fe,0;3 — 2KFeO, Z

CaO +Cr,03 — Ca(Croz)zt .

Na,O + ZnO — NayZn0O; t

e) [Ipu HarpeBaHWU OCHOBHBIE OKCHJIBI PEArHpPYyIOT ¢ aM(pOTEPHBIMU TUAPOKCHIIAMHE C
00pa3oBaHUEM CPEHUX COJICH:

K,O + 2A|(OH)3 — 2KalO, + 3H,0
Na,O + Zn(OH)2 — Nay,ZnO, + H,O
CaO + 2Fe(OH); — Ca(Fe0,), + 3H,0

) [Ipu HarpeBanuu menoyeit ¢ aM(poTepHBIMU OKCHIAMH 00pa3yIOTCs COJIU:

{0

2KOH + Fe,03  — 2KFeO, + H%O
t

2NaOH + Al,0; — 2NaAlO, + H,0



{
Ca(OH)z + Cr0; — Ca(Cl’Oz)z + H,0

3) Ilpu HarpeBaHUM LIEIOYN TAK)KE B3AaUMOJICHCTBYIOT ¢ aM(OTEPHBIMU TUAPOKCHIAMH C
00pa30BaHUEM COJICH:

tO
KOH + AI(OH);3 — KAIO; + 2H200
t
2NaOH + Be(OH), — Na;BeO; + ZH%O

t
LiOH + FE(OH)g — LiFeO, + 2H,0

u) Oxcuapl aM(pOTEPHBIX METAJUIOB NIPU HATPEBAHUU PEArHPYIOT ¢ KapOOHATAMH MIETOYHBIX
METaJIJIOB ¢ 00pa30BaHUEM HOBOM COJIH U erIeKé/ICJ'IOFO rasa:
Fe,O3 + Na,CO3 — 2NaFeO, +tg:OgT
BeO + K,CO; — K3;BeO; + éoOZT
Al,O3 + Li,CO3 — 2LIAIO; + (EOZT

K) HEKOTOPLIC COJIM MOKHO IOJTYIUTDH peaKL{Heﬁ HOHHOI'0 OOMeHa MCKAY KHCJIOTAaMHU U
COJILIMU

2H5;PO, + 3CaCl, — 6HCI + Ca3(PO4)2l
3H,S03 + 2FeBr; — 6HBr + Fe, (SOg)gl
H,CO; + MgSO4 — H,SO, + MgC03l

.]'I) AM(I)OTepHBIe TUAPOKCHUABI pCarupyroT ¢ KUCJIOTHBIMU OKCHIaMU C O6paSOBaHI/ICM COJIM 1 BOOBI:

Zn(OH)2 +S0; — ZnS0O4 + H,O
3Mn,0; + 2AI(0H)s — 2AI(MNO,)s + 3H;0
2Fe(OH)3 + 3CO; — Fey(CO3); + 3H0
M) [llenoun cBOGOIHO PEArHPYIOT ¢ KMCIOTHBIME OKCHIaMH ¢ 00Pa30BaHUEM COJIU U BOJIBL:

2NaOH + CO, — Na,CO3; + H,O
3C8.(OH)2 + P,05 — Cag(PO4)2 + 3H,0
2KOH + N,0s5 — 2KNO3 + H,0
H) PeaKHI/Ieﬁ HOHHOI'O 06MeHa MCKAY HCKOTOPBIMU COJIIMHU U OCHOBAHUSAMHU MOKHO
MOJIYYHUTb HOBYIO COJIb:

2K3PO, + 3Ca(OH),; — 6KOH + Caz(PO4),|
CaSO, + Ba(OH), — Ca(OH), + BaSOs|
NaCl + AgOH — NaOH + AgCl|
0) Coan aMMOHMS MOKHO IMMOJIYYHUTb peaKHHeﬁ oOMeHa MCKAY HCKOTOPBIMU COJIAMH U
TUAPOKCUIOM aMMOHUSA:

FeCls + 3NH,OH — Fe(OH)3|+ 3NH,CI
Mg(NO3), + 2NH,OH — Mg(OH),| + 2NH4NO3
ZnS04 + 2NH4OH  —> Zn(OH),| + (NHy), SO4



1) MHOIHME KMCIIOTBI PEArMPYIOT ¢ THUAPOKCHIOM aMMOHUS ¢ 00Pa30BaHUEM COJIM M BOJIBI:
HCI + NH,OH — NH,CI + H,O

HNO3z + NH;OH — NH4;NOs + H,O
H,SO4 + 2NH,OH — (NH4)2 SO, + 2H,0

p) PacTBopbI HEKOTOPBIX coelt 0OMEHHMBAIOTCS CBOUMHU COCTABHBIMH YacTSMU C
00pa30BaHNEM HOBBIX COJIECH:

MgSO, + BaCl, < MgCl, + BaSQ, |
Al J; + KsPO, < 3KJ+AIPO, |
CoBr, + Na,S < 2NaBr + CoS |

e) Kucasle conmm MOKHO IMOJIYYUTHh pCAKIUAMHA, HCKOTOPHIC U3 HUX IIPHUBEACHBI HUXKE!

CaCO3 + H,CO5 < Ca (HCOg)z

KCIO4 + H,SO4 < KHSO4 + HCIO,
KNO;3; + H,SOq4 < KHSO4 + HNO3
NaOH + H,SO,4 < NaHSO,4 + H,O
Ca(OH), + 2CO, <« Ca(HCOs3),

2NaOH + H3PO; < NaHPO,4 + 2H,0
Ca(OH), + HiPO; < CaHPO, + 2H,0
Ca(OH)g + 2H;PO, < Ca(H2P04)2 + 2H,0
NaOH + H3PO, < NaH,PO,4 + H,O
Na[AI(OH)] + CO, <> AI(OH)s|+ NaHCO;
Cag(PO4)2 + 4H;P0O, & 3C8.(H2PO4)2

T) OCHOBHBIC COJIM MOKHO MMOJIYYHUTDH CICAYIOIIUMHU PCAKIUSAMU:

AICI; + 2NaOH < AI(OH),CI + 2NaCl

2|\/|gC|2 + 2Na,CO; + H,O <= [Mg(OH)]z CO3 | +CO,+ 4NaCl
Fe(N03)3 +H,0 < FEOH(NO3)2 + HNO;

2Z2nS04 + K,CO3 + 4H,0 = [Zn(OH)]2C03 + 2KOH + 2H,S04
2CUSO, + Na;COs + 4H,0 <> [Cu(OH)],COs + 2NaOH + 2H,S0,
A|2(SO4)3 + Na,CO3 + 6H,0 < [Al(OH)2]2C03 + 2NaOH + 3H,S0,
Crz(SO4)3 + (NH4)25 + 6H,0 & [Cr(OH)Q]QS + 2NH,OH + 3H,S0,
2AICI; + (NH4)28 + 6H,0 = [Al(OH)z]zs + 2NH4OH + 6HCI
2FeCl; + (NHg),CO; + 6H,0 < [Fe(OH),], COs3 + 2NH,OH + 6HCI
2ZnCl, + Na,CO3 + 4H,0 = [Zn(OH)]2C03 + 2NaOH + 4HCI
2ZN(NO3), + KyS + 4H,0 <> [Zn(OH)],S + 2KOH + 4HNO;

XuMu4ecKHe CBOMCTBA coJier

a) [Ipu HarpeBaHWM MHOTHE COJIM PA3JIararOTCs, TAKOH MPOIIECC HA3bIBACTCS TEPMHUUECCKUM
Pa3I0KECHUEM:

i
CaCO3; < CaO + C(:)OZT
t
t°
2CU(N03)2 < 2Cu0 + 4N02T + OzT



0) [Ipu B3auMOICHCTBUY C KUCIOTAMH MPOUCXOTUT OOMEH COCTAaBHBIMHU YaCTSIMHU, T]IE
oOpa3yeTrcs HOBasi COJIb M HOBAasi KHCIIOTA:

Mg(NOs), + HoS < 2HNOs; + MgS|
A|2(SO4)3 + 2H3:PO, < 3H,S04 + 2AIPO,
CaCl, + H,CO; < 2HCI + C&COgl

B) [Ipu B3auMoeiicTBHM ¢ OCHOBaHUSIMH 00pa3yeTcsi HOBasi COJIb 1 HOBOE€ OCHOBAHHUE:!

Fex(SOy4)s + 3Ba(OH), <> 2Fe(OH)3] +3BaS0O,)]
MgC03 +2KOH < Mg(OH)gl + KyCO3
AIPO4 + 3NaOH <« AI(OH)3] + NazPO,

r) PacTBOpHI coneli pearnpyror ¢ pacTBOpaMu JAPYTHX cojield, 0OMEHUBAsICh CBOMMH
COCTAaBHBIMH YacTHIIAMH ¢ 00pa30BaHHEM HOBBIX COJICH:

CaCl, + Na,CO3 < 2NaCl + CaCOg3|
3Mg(NO3); + 2K3PO4 << Mg3(POy)2]l + 6KNO3
Feg(SO4)3 + 3BaCl, = 2F6C|3 + 3BaSO4l
1) HekoTopble cosu MoaBEPraroTcs TUAPONIU3Y, I 00A3aTeIbHBIM YCIOBUEM ABJISETCS
06pa30BaHI/Ie caaboro QJICKTPOJIUTA

D)I'unponus comneit, 00pa30BaHHBIX CHIIBHON KUCIOTON U CJIa0bIM OCHOBAHUEM:

FeCl; + HOH < HCI + FeOHCI, 1 — crymieHp

FeOHCI, + HOH < HCI + Fe (OH).CI 2 — CTyIICHb

Fe(OH),Cl + HOH <> HCI + Fe(OH)3| 3 — cTyneHb
2)['maponus cojeit, 00pa30BaHHBIX CIIa00H KUCIOTOM M CHIIHBIM OCHOBAHUEM:

K;,CO3 + HOH << KOH + KHCO3; 1 - crynens
KHCO3 + HOH < KOH + H,CO3; 2 - crynens

3)'uaponus cosneid, 00pa30BaHHBIX CIA00 KUCIOTON U CJIa0BIM OCHOBAaHUEM:
Al;S; + 6 HOH < 2AI(OH)3| +3H,S?

e) bonee akTuBHBIC METAILIBI BCTYIAIOT B pCAKIIUIO 3aMCIICHUA C COJISIMU, BBITCCHSAS MCHEC
aKTHUBHBLIM METAILI C O6pa3OBaHI/IeM HOBOM COJIU:

Fe(NOs),; + 2K« 2KNOs|+ Fe
AICl; +3Na <> 3NaCl + Al
ZnSO, + Mg < M@SOQOq4| +Zn

:k) KapOoHAaThI MIETOYHBIX METAIIOB PEarupyroT ¢ OKCHIaMU aM(pOTEPHBIX METAIIOB C
00pa3oBaHNEM HOBBIX COJICH:

Al,O3 + Na,CO3 < 2NaAlO, + CO, i

Cr,03 + Na,CO3 < 2NaCrO, + CO», i

Fe,03 + KoCO; < 2KFeO, + CO, i
I[J'IH 3aKpCIVICHUA MaTepuajia paCCMOTPUM piaAd NPpUMCEPOB PCIICHUA 3aaaY IO H3yquHOI‘;I TEMC
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUN" .

Couan



1. Jlausr xumuueckue ¢opmynsl Bemects: HBr, NaHSO,;, Cu,O, Fe(OH)s, Fe(NOs)s,
C&(HCOg)z, N,Os, H3BOs3, Lizo, SO,, Ba(OH)z, Cag(PO4)2, CU(OH)z. HaqepTHTe B
TeTpaasX TaOJIUIly U pa3MecTuTe (POPMYJIIBI IO COOTBECTBYIONTUM Tpadam.

Otser :
OKcuael OcHoBaHus Kucior Conu
bl
OcHoBuble | Kucnorusie | PactBopumbl |  HepacTtBopumeblie Cpennue | Kucinbie
e

Okcubl OcHoBaHus Kucnorsl Conmn

OcHOBHBIE Kucnorusie | PactBopu | HepactBop Cpennue | Kucinbie
MbIe MBI

Cu,O N,Os5 Ba(OH)z FE(OH);J, HBr Fe(N03)3 NaHSO,4
Li,O SO, CU(OH)Z HsBO3 C3.3(PO4) C&(HCOg)

2 2
2. Hanmmute xumuyeckue QOpMyNbl  CIEAYIOIIMX  COJNed: KapOoHara  HaTpus,

ruapokapOonara sxenesa (Il), cymbdara sxeneza (lll), ruapooptodocdara kanpuus,
OCHOBHOTO XJIOPHUJIa Marausi, TUruapooprodocdara KaabIus.

Ortser :

Kap6onar Harpust Na,COgs, ruapokopoonar xenesa (1) — Fe(HCOg3),, cynandar xenesa (1) —
Fex(SO4)s3, ruapooprodochar kanbius — CaHPO,4, ocHoBHOM xmopua maraus — MgOHCI,
nuruapooprodocdar kanbiust — Ca(H2PO4),.

3. Hanmmmre Ha3Banus coneid, popmyibl kotopbix manel: NaCl, NaNOs;, CaCl,, KHSO,,
A|(N03)3, K3PO4, Na;SO4, Na,S, Na,SOs3, Ca(HS)z, FeSOy, AgN03, Fez(SO4)3, Na,COs,
Cr2(504)3, NaHC03, C&(HCOg)z

Ortser :

NaCl — xmopun narpusi, NaNO3 — wurpar Harpus, CaCl — xnopun kanpumsi, KHSO4; —
ruapocynbdar kanust, Al(NOs); — aurpat amtomunms, K3POs— oprodocdar kamus, NaySOy
— cynbdar Hatpust, NaS - cymbdun natpus, Na,SOs; — cynedur Harpus, Ca(HS), -
ruapocyabdun kansims, FeSO4 — cynbdar xenesa (1), AgNO3z — aurpar cepedpa, Fex(SO4)3
— cynbdar xeneza (1), Na,CO3; — xap6onar natpus, Cry(SOs)3 — cymsdar xpoma (I11),
NaHCO; — ruapokop6onar natpus, Ca(HCO3), — ruapoKopOOHAT KalbIIusI.

4. Hanummure GopMynbl BaKHEHIINX COJEH CIEAYIOMNX KUCIOT: a) COJISIHOM, 0) CepHOH, B)

a30THOI, T) opTodochopHoii, 1) yronsHoil. HazoBaute 3Tu conu.

OtBer :

a) HCI — xyopua Hatpus (moBapeHHast COJIb)

6) CuSO,; " 5H,0 - mentaruapar cynbdara Meau (MEIHBIH Kymapoc), CPEelCTBO 3alIUTHI
pacTeHul OT BPEIUTEIEH;

CaS0O, 2H,0 -guruapar cynbhata Kanbius (THIIC), CTPOUTEIbHBIN MaTepua
B) NH;NO3; — HETpaT aMMOHUS (aMMUadYHasI CeTUTPa), YI0OPEHUS.

r) Caz(POy); — oprodocdar kampims 00pazyer cKeJIeT MO3BOHOUYHHKA

1) NaHCO3 — ruapokapOoHaT HaTpus (comaa),

Na,CO3; — kapOoHaT HaTpus (KaJbIIMHUPOBAHHAS COJA).

Na,CO3 " 10H,0 — nekaruapar kapOboHaTa HaTpHs (KpUCTALTUIECKAs COMa).
CaCO; — kapOoHaT KanmbIus (MeJ, U3BECTHSIK, MPaMop).



5. Ilepeunnure crmocoObl MONyYeHHs COJEH M HANUIIATE 1O [JIBA YpaBHEHHS
COOTBETCTBYIOIINX XUMUYEKCKUX PEAKIIHM.

OrtBer :
1) PeKHI/H/I KHCJIOT C MC€Ta/lJIaMH, OCHOBHBIMH OKCHUJaMH U OCHOBAaHUAMMU:
Mg + H,S0O, = MgSO4 + HzT
Ag,0 + 2HNO; = 2AgN03 + H,O
CU(OH), + 2HCI = CuCl, + 2H,0

2) PeaKHI/Iﬂ KHCJIIOTHBIX OKCHUAOB C OCHOBAHUSIMHU U OCHOBHBIMH OKCHUIAMM:
2KOH + SO, = K,S03 + H,0
CaO + SO3 = CaS0Oq,

3) OOMEHHBIE PEKIIMH:
BaCl, + MgSO4 = MgCIz + BaSO4¢
HCI + AgNO3; = AgCI] + HNO;

1) Peakuuu MeXIy MEeTAUIAMHU U HEMETAJIIAMH:
2Fe + 3Cl, = 2FeCl;
Hg + S = HgS

6) CocraBbTe YpaBHCHHUA XUMHUYCCKUX peaKuHﬁ, CXCEMbI KOTOPBIX JaHbI HUKC!:

Ca+... — CaS0y4 +H,1 SOz3+... — CaS0,

N,Os+ ... — C&(NOg)z CaO+... — CaS03;

Ca(OH)g + ... »CaS0O, + H,0O P,Os+ ... > C&3(PO4)2 +H,0
Otser .

Ca + H,SO,4 = CaSO4 + Hy 1
N,Os + CaO = Ca(NOs),
Ca(OH); + HpS0, = CaS0, + 2H,0
SO3; + CaO = CaS0O,

Ca0 + SO, = CaS03
P,0O5 + 3C3.(OH)2 = Ca3(P04)2 + 3H,0

6) C kakuMH BeUIECTBaMHU pearupyer XJOpPHA KalbliMs, €CIH IoJydaeTrcs: a) cyibdar
Kanplus, O0) KapOoHAT Kaiublus, B) opTodocdaT Kaiblusd, I') THUAPOKCHA KajbIHs, )
xJyiopoBoopoA? Hanummre ypaBHeHNs peakuil U MOSICHUTE, TOYEMY OHHM MIYT 1O KOHIIA.
Orser :
a) CaCl, + Na;SO4 = CaSO,4| + 2NaCl

0) CaCl, + Na,CO; = CaCO3| + 2NaCl
B) 3CaCl, + 2NazPO, = Caz(PO,).| + 6NaCl

r) CaCl; + 2H,0 = C%(OH)zl + Hy1 + Clyt

t

1) CaCly + H2SO4geom) = CaSOy + 2HCI1

Peakuuu a) - B) uAyT 0 KOHIIA, TIOTOMY YTO 00Opa3yrOT 0CajoK. Peakius ) UAeT MpH AJICKTPOIIH3e
BogHoro pacteopa CaCl, ¢ oOpa3oBanuem aByX ra3oB. [lociemusisi peakius UAET A0 0Opa30BaHUsI

XJOpPOBOJIOPOJIa MPU HArPEBAHMM TBEPAOrO XJIOpUJA KalbIUs C KOHLEHTPUPOBAHHOW CEpHOM
KHUCJIOTOIA.



2) Kakumu nBymst criocob6amu 13 OKCHA KAl MOKHO MOTYYUTh: a) CyIb(aT KanbIus,
0) oprodocdar kanwiusa? CocTaBbTe YpaBHEHUS PEAKIUU.

Ortser :
a) Ca0 + SO; = CaSO,
Ca0O + H,S0O,4 = CaS0O,4 + H,O
6) 3Ca0 + P,05 = Ca3(PO4)2
3Ca0 + 2H3P0O, = Cag(PO4)2 + 3H,0

3) Hanummre ypaBHeHHs peaklnii HEUTpaIU3alnu, B pe3yIbTaTe KOTOPHIX 00pa3yroTcs COJIH,
dopmyibl kotopsix caeayromue: a) AlCl3, 6) BaSO,, B) Ba(NO3z),, r) NaNOs, 1) NasPOy, €)
NaHSO4, )K) KH2PO4, 3) K2HP04.

OtBer :
a) Al(OH); + 3HCI = AICI; + 3H,0
6) Ba(OH)z + H,S0O, = BaSO, + 2H,0
8)Ba (OH), + 2HNO; = Ba (NOs),+ 2H,0
r)NaOH + HNO; = NaNOs + H,0
1)3NaOH + H3PO4 =NazPO,4 +3H,0
¢)NaOH + H,S0, = NaHSO, +H,0
)I()KOH+ H3;PO, = KH,PO,4 + H,O
3) 2KOH + H3PO = K;HPO, + 2H,0

8. CocTaBbTe ypaBHEHHUS PEAKIUI, CXEMbl KOTOPBIX JaHbI HUKE:
a) Ca — CaO — Ca(OH), — Ca(NO3), — CaS0,
0) Al,0; — Aly(SO4); — AlI(OH)3 — AlLO3
B) CaCO3; — CaO — Ca(OH), — CaCO3; — Ca(NOs3);
r) Cu —» CuO — CuCl; — Cu(OH); — CuO — Cu — CuSO4 — Cu(OH),
n1) Mg — MgO — Mg(OH), — MgSO,
e) C — CO; —» Na,CO; — CO, — CaC0Os
)K) FEQ(SO4)3 - FE(OH)g — Fe;, 03 — Fez(SO4)3
3) P — P,Os— H3PO, — C&3(PO4)2 — H3PO, — Ca(HgPO4)2
k) SO3 — ZnSO, — Zn(OH), — ZnO

Ortser :
a) 2Ca + O, = 2Ca0
Ca0 + H,0 = Ca(OH),
Ca(OH), + 2HNO; = Ca(NO3), +2H,0
Ca(N03)2 + ZnS0O, :CaSO4¢ + Zn(N03)2

6)A|203 + 3H,S0, = A|2(SO4)3 +3H,0
Aly(SO4); + 6KOH = 2AI(OH)3| + 3K,S0O,
2AI(OH)3| = A,03 + 3H,0

B)CaCO; = CaO + CO;
CaO + H,0 = Ca(OH),
Ca(OH); + CO, = CaCO3| + H,0O
CaCO; + 2HNO3 = Ca(NOg3); + CO,t + H,0

r) 2Cu + O, = 2CuO
CuO + 2HCI = CuCl, + H,0
CuCl, + 2KOH = Cu(OH)|  + 2KCl

t
Cu(OH), = CuO + H,0



0
t

CuO +Hy;=Cu +H,0
Cu + 2H,S04(omm) = CuSO4 + SO, + 2H,0
CuSO,4 + 2NaOH = CU(OH)zl + Na,SO,4

1) 2Mg + O, = 2MgO
MgO + H,0 = 2Mg(OH),
Mg(OH)2 + H,S0, = MgSO4 + 2H,0

e) C+0,=C0,
CO; + 2NaOH = Na,CO3; + H,0O
Na,CO; + 2HCI = 2NaCl + COzT + H,0
CO, + Ca(OH)z = CaC03l+ H,O

)K) F62(804)3 + 6KOH0: 2F€(OH)3 + 3K,S0,

t
2FE(OH)3 = Fe,0O5 + 3H,0
Fe,O3 + 3H,S0, = Fez(SO4)3 + 3H,0

3) 4P + 50, =2P,05
P,O5 + 3H,0 = 2H3PO,
2H3PO, + 3C8.(OH)2 = Cag(PO4)2 + 6H,0
Cas(POs), + BHCI = 3CaCl, + 2HsPO,
2H3PO, + Ca(OH)z = Ca(H2P04)2 + 2H-,0

n)Aly(SO,)3 + 6KOH = 2AI(0OH)3| + 3K;S0,4
2AI(OH); = Al,03 + 3H,0
Al,O3 + 6HCI = 2AICI; + 3H,0
AICI; + 3NaOH = AI(OH);, + 3NaCl
AI(OH); + HCI =AI(OH),Cl + H,0

k) SO3 + ZnO = ZnSO4
ZnSO, + 2KOH = Zn(OH)z| + KaSO4

t
Zn(OH),=2Zn0O + H,0

1. 2K+S — K,S
2. 4K + O, — 2K,0
3. KO+ S0, — KyS0;3
4. K;O+H,O — 2KOH
5. 2KOH + H,SO; — KySO; + 2H,0
6. K;S— 2K +S
7.S+0, — SO,
8. SO, + H,O — H,S0;
9. K;SO; — K,0 + S0,
10. SO, + H,0 — H,S0;
11. K;SO4 + 2H,0 — 2KOH + H,S0Oq4

OcHoBaHuSA
(ruaApOKCHIBI METAJLIIOB)

e OcHOBaHuA
PacTBopumbie |\He’pacwopuMble

llllﬂ ﬂf\lll‘\



v rmapokcuapl, | rmapoKcuabl, nponanmoz.me
KOH,NaOH nposasaaowWme amdoTepHble cBoiicTBa
Ca(OH),, NH,OH OCHOBHbIe CBOIACTBa

OcHOBaHUsI — CJIOXKHBIE BEIIECTBA, MPH TUCCOIMAIIMKA KOTOPBIX B BOJAHOM pPacTBOpE 0Opa3yroTCs
MOHBI MeTAIOB (aMMOHUs1) U ruapokcua-uonsl OH. K HeopraHm4eckuM OCHOBAaHUSM OTHOCSATCS
TUIPOKCHJIBI METAIJIOB U aMMHAKa.

Wenoumn

. e
Mg(OH),, Ni(OH),, Cu(OH), LLlenouun — pacTBopmMble B
BO/e OCHOBaHMSA

AI(OH)3, Fe(OH)g, Zn(OH)Z

Monyyenue mesouei
a) lllenoun B TeXHUKE OOBIYHO MOIYYAIOT JIEKTPOIU3OM BOJHBIX PACTBOPOB XJIOPUIOB:

2NaCl + 2H,0 — 2NaOH + H,? + Clyt

2KCl +2H,0 — 2KOH + Ht + Clpt

0) Peaknmeii oOMeHa MEX Ty HEKOTOPBIMH COJIIMH U OCHOBAHHUSIMHA OOPa3yrOTCS MIEIOYH:
K,CO3 + Ba(OH), — 2KOH + BaCOs
NaCl + AgOH — NaOH + AgCl]

B) lllenoun MoryT OBITH TaKKe MOTYYEHBl B3AUMOJEHCTBUEM LIEIIOUYHBIX U
LIEJIOYHO3EMETIBHBIX METAJUIOB C BOJOM:

Na + 2H,O — 2NaOH + H»?
Ca + 2H,0 — Ca(OH), + H,?1

F) Taxxe mienoun MOTYT OBITH MMOJIYYCHBI B3aUMOACUCTBHEM OKCHIOB IIEIOYHBIX U
MICJIOYHO3EMCEIIbHBIX METAJIJIOB C BOJOI:

K,O + H,0 — 2KOH
BaO + H,O — Ba(OH),
SIO +H,0 — Sr (OH),

XuMuyecKue CBOMCTBA 1IeJ104eid
a) Peaknus HeliTpanu3aiuy, T.e. peakius 0OMeHa MEX]y IEI0YaMH U KUCTIOTaMU:

2KOH + H,CO3 — KyCO3 + 2H,0



NaOH + HCI — NacCl + H,O

3C8.(OH)2 + 2H;PO, — Cag(PO4)2 + 6H,0

0) BzaumoeiicTBue menoydeii ¢ KUCIOTHBIMU OKCUAAMU C 00pa30BaHUEM COJIA U BOJIBI:
2NaOH + SO, — Na;SO3; + H,0

Ca(OH), + CO, — CaCOs + H,0
Ba(OH), + SO; — BaSO,4 + H,0
B) ll{enoun pearupyroT ¢ aMpOTEpPHBIMH OKCUIAMU C 00Pa30BAaHUEM COJIH U BOJIBL:
2KOH + Al,0; — 2KaAl O; + HO wiu
KOH + 3H,0 + Al,0;3 — 2K[AI(OH)4]
2NaOH + Fe;0O3 — 2NaFeO; + H,O wimn
2NaOH + 3H,0 + Fe;0O3 — 2Na[Fe(OH),]
2NaOH + ZnO — NayZn0O; + H,O wuiu
2NaOH + ZnO + H,0 — Nay[Zn(OH)4]
r) [Ipu B3anMo/ielicTBUH ¢ aMPOTEPHBIMH THAPOKCHIAMH TaKKe 00pa3yroTCs COb U BOJIA!
2NaOH + Zn(OH); — Na 2[Zn(OH)4] wnmm
2NaOH + Zn(OH), — Na 2Zn0O; + 2H,0
NaOH + AI(OH); — NaAlO; + 2H,0 wuu
3NaOH + AI(OH); — Nas[Al(OH)g]
KOH + Fe(OH); — KFeO; +2H,O wmm
3KOH + Fe(OH); — K3[Fe(OH)q]
a) PacTBopHI 1mienoyeii pearupyroT ¢ HEKOTOPHIMH HEMETaJLTaAMH:
2NaOH + Cl, — NaCl + NaOCI + H,0 (ua xomoze)
6KOH + 3Cl, — 5KCI + KCIO3 + 3H,0 (mipu HarpeBaHun)
2NaOH + Si + H,0 — NaySiOs + 2H,1
e) lllenoun BCTymaroT B peakinio 0OMeHa ¢ HEKOTOPBIMH COJISIMU:
FeSO, + 2NaOH — Fe(OH),] + NaySO4

2LIOH + MgCIl, — 2LIiCl + Mg(OH),|



6KOH + A|2(SO4)3 — 3K,S0,4 + 2A|(OH)3l
AM@oTepHbIe THAPOKCUIBI

IHonyyenune
a) oOLIMM METOJIOM MOJIY4€HHUS] HEPaCTBOPUMBIX OCHOBAHUI SBIIETCS peakuus oOMeHa:

Al, (804)3 + 6KOH — 2Al (OH)3 I+ 3K,S0,
FeCl;+3NaOH  — Fe(OH)s| + 3NaCl

Crz(SO4)3 + 6NaOH — 2C|’(OH)3 l +3Na , SO,

0) Ha Bo3nyxe HexoTopble ampOTEepHbIE METAJUIbl OKHCISIOTCA, OCOOCHHO B MPHUCYTCTBUHU

BIIATH:
4Fe + 30, + 6H,0 — 4Fe(OH)3|
2Zn+ 0, + 2H,0  — 2Zn (OH),|

B) [lpu rumpommse coseil, o0Opa3oBaHHBIX CHIIBHOW KHCIOTOH H Cl1a0bIM aMm(oTepHBIM
OCHOBaHHEM, 00pa3yroTcst aM(OTepHbIE THAPOKCHU/IBL:

AICI; + HOH — HCI + AIOHCI,
AIOHCI, + HOH < HCI + Al(OH),CI
AI(OH),Cl + HOH <> HCI + AI(OH)s|
Fe(NOs), + HOH < HNOj; + FeOHNO;
FEOHNO; + HOH <> HNO; + Fe(OH),|

r) PactBopumbie comu aM(OTEpHBIX METAUIOB, B3aUMOJEHCTBYS C TMJIPOKCHIOM aMMOHUS,

00pa3yroT aM(OTEepHbBIE THUIPOKCUIBI:

CrBr3 + 3NH4,OH <> 3NH,Br + Cr(OH)3|

ZnF; + 2NH,OH < 2NH4F + Zn(OH),|

AI(NO3)3 + 3NH4;OH < 3NH;NO; + AI(OH)3|
XuMHUYecCKUe CBOMCTBAa aM(OTEPHBIX TMIPOKCUHA0B

a) HpI/I IMPpOKaJIMBAHUUN aM(bOTepHLIX THUAPOKCUIAOB ITPOUCXOAUT UX PA3JIOKCHUEC HA OKCU U
BOZY: t
2Cr(OH); — Cr,03 + 3H,0
to
2Fe(OH); — Fe,03 + 3H,0
to
Zn(OH), — ZnO + H,0

6) aM(bOTCpHBIe TUAPOKCUBL CHOCOGHBI pPacTBOPATHCA KaK B KHUCJIOTAX € 06pa30BaHI/IeM coJIe:
ZCF(OH)z + 3H,S0, — Crz(SO4)3 + 6H,0
AI(OH); +3HCI  — AICI5 + 3H,0
Zn(OH)2 + 2HNO; — Zn(NO3)2 + 2H,0



Fe(OH)3 + H3PO, — FePO,4 + 3H,0
TaK U B IIEJI0YaX C 00pa30BaHUEM COJICH, B KOTOPHIX aM(OTEPHBIIl METAILT BXOHUT B COCTAB aHHOHA
CHOH)s + KOH  — K[Cr(OH),]
AI(OH)s + NaOH —> Na[AI(OH),]
Zn(OH), + 2LiOH — Lis[ZNn(OH)d]
Fe(OH)3; + 3BKOH — Kj3[Fe(OH)g]

B) AmdoTepHbIe THAPOKCHIBI TPH HATPEBAHUH PEArHPYIOT KaK C KHCIOTHBIMH OKCHAAMHU C
00pa3oBaHUEM COJICH:
2Cr (OH)3 +3S0; —Cn, (804)3 + 3H,0
2Al (OH)3 + 3N,0O5 — 2A|(NO3)3 + 3H,0
Zn(OH)2 +S0; — ZnS0O4 + H,O
TaK U C OCHOBHBIMH OKCHUAaMHU C 06pa30BaHHeM COHeﬁ, B KOTOPbIX aMCI)OTeprII?'I METaJJI
BXOOUT B COCTAB aHHUOHA:
2Cr(OH); + K.O — 2KCrO; + 3H,0
2Fe(OH); + Na,0 — 2NaFeO; + 3H,0
Zn(OH)2 + K>O — KyZnO, + H,0O

OcHoBanus
1. 3amomHUTe TAbMMILY, 3amKcaB B HEll MO 2-3 GOpPMYIbI BEIIECTB, OTHOCSIIUXCS K KaKIOMY
KJIacCy BEIECTB.

HpOCTLIC BCIICCTBA

CnoxxHele BCIICCTBA

MeTamisl HemeTamisl Oxcuapl ‘ OcHoBaHus Kucnotsr Comnu
OTBer :
[IpocTeie BelecTBa Cr0>kHBIC BEIIeCTBa
MeTamisl HemeTamisl Oxcunpl | OcuoBanus | Kuciaotsl Comnn
Na o)) K>,O LiOH HCI NaBr
Ca Cl, FeO Cu(OH), H,SO,4 CuSOy4
Al S Cr,03 FE(OH)g H3;PO,4 Cag(PO4)2

2. Kakwme BemiecTBa Ha3bIBAlOT OCHOBAaHUSAMH W Kak WX Kiaccupunupyror? Hamummre
(dbopMyIbl OCHOBaHHM U HA30BUTE HX.

Ortser :

OCHOBaHUSI — 3TO BEIIECTBA , B COCTaB KOTOPBIX BXOISAT aTOMbI METajjia, COCAMHEHHBIC C
rugpokcorpynmnamu. C TOYKH 3peHHsS TEOPUH DISKTPUUECKOH TUCCOLMAIMK OCHOBAHUS — 3TO
BEILIECTBA, KOTOPHIC B BOJHOM pPAaCTBOPE IHCCOLMHPYIOT HA HMOHBI MeTaula (WM aMMOHHUS) H
ruapokcu nousl OH.

OcHoBaHus JensTcs Ha pacTBopuMbie, Wi mienounbie (NaOH — rumpokcun natpusi, Ba(OH);
— ruapokcun O6apusi) u HepactBopumbie (CU(OH), — rumpokcun meau (11), Fe(OH)s — ruapokcun
xenesa (11).

3. TlpuBemuTe Mo TpU ypaBHEHUS PEAKIIHA, TPHU MTOMOIIH KOTOPHIX MOKHO TOTYYHTh:
a) pacTBOPUMBIE B 0) IPAKTUYECKHA HEPACTBOPUMBIC OCHOBaHUs. HanmuimmTe nx Ha3BaHUA.

OtBeT :

a) 1) Peakmus oxcumos ¢ H,O
Na,O + H,O = 2NaOH

TUAPOKCHU HAaTpUA



2) DIEKTPOIU3 PACTBOPOB XJIOPUIOB
2KCl + 2H,0 = 2KOH + Hao1 +C|2T

TUAPOKCU ] KaJIHA

3) Peaknus mienoyHbIX U HMISJIOYHO — 3eMeNbHbIX MeTauioB ¢ HoO
Ca + 2H,0 = Ca(OH), + Hat

TUAPOKCHU/ KaJIbIIUsA

0) 1) OOMeHHas peakIus COJIM MeTaJljla C IIEI0YbIO:
FeCl; + 3NaOH = Fe(OHgg + 3NaCl
ruapokenn xkenesa (11
2) peakusi HEKOTOPBIX METAJJIOB C BOJOM:

2Al + 6H,0 = 2AI(OH)3| + 3H,1

TUAPOKCUI AJUTFOMUHUST

3) [TonHBIH TUAPOIN3 HEKOTOPHIX COJICH:
Al>,S; + 6H,0 = 2A|(OH)3l + 3H,S
TUAPOKCU aJUTFOMHUHUA
4. CoctaBbTe 10 TPU YPABHEHM S, XapaKTEPU3YIOIINX XUMUUYECKNUE CBOMCTBA LIEJIOYEH.
OtsBer :
1) Peakuuu ¢ KMCIOTaMH.
2Na OH + H,SO,4 = NaySO4 + 2H,0
Ba(OH)2 + 2HCI = BaCl, + 2H,0
Ca(OH); + 2HNO3; = Ca(NO3), + 2H,0

2) Peakuuu ¢ COIsIMHU:
2NaOH + CuSO, = Na ,SO4 + Cu(OH), |
Ba(OH), + MgSO, = BaSO, | + Mg(OH),|
3KOH + Fe(NOs); = 3KNO; + Fe(OH)s3 |

5. Kakwue u3 BemecTs, (OpMYIIbl KOTOPBIX IPUBEIEHBI, PEArHPYIOT C PACTBOPOM THAPOKCHIA
narpusi: CaO, Cu (OH),, H,SO4, CO,, CuSO4, KCI, CuO, HCI ? Hanumure ypaBHEHHS
MPAKTHYECKH OCYIIECTBUMBIX PEaKIIHil.

Ortser :
C pactBopom NaOH pearupyror KHCIOTBI, KUCJIOTHBIC OKCHJIBI M COJTH (B TEX CIydasx, Koraa
B pe3yJbTaTe PEaKkiliy BhIMAJAET OCAT0K):

H,SO4 + 2NaOH = Na,SO4 + 2H,0
CO, + 2NaOH = Na,CO3 + H,0O
CO; + NaOH = NaHCO3;
CuSO, + 2NaOH = Cu(OH),,  + Na,SO,
HCI + NaOH = NaCl + H,0

6. Hamwumure YpaBHCHHUA peaKHHﬁ, Inpu TOMOIIHU KOTOPBIX MOXHO OCYHICCTBUTH
TIpeBpaIlEHHUS:
7. Ca — Ca0 — Ca(OH), — CaCl,



Zn — ZnCl, — Zn(OH), — ZnO
Cu

!

Cu » CuO— CuCl, - Cu

|

CuSQOq4

OrTBer :
1) 2Ca+0,=2Ca0
CaO0 + H,0 = Ca(OH),
Ca(OH);, + 2HCI = CaCl, + 2H,0

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

3) 2Cu +0, =2Cu0O
CuO + H»,S0,4 = CuS0O,4 + H,O
CuO + Hy; =Cu + H»0O
CuO + 2HCI = CuCl; + H,0
CuCl, + Fe = Cu + FeCl,

8. HammmmTe ypaBHEHHS peakIuil pa3ioKeHUs IPH HArPEBaHUU:
a) rugpokcuna meau (1), 6) ruapokcuna xenesa (1), B) rumpokcuaa arroMUHUS.

Otser :
tO
a) Cu(OH); — CuO + H;0
t
0) 2Fe(OH); — Fe,03 + 3H,0

tO
8) 2AI(OH); —  Al,O3 + 3H,0

9. Pacmonoxure coeauHeHHs, (OPMYJbl KOTOPBIX JaHBl HHXE, B IOPSAKE BO3pAaCTaHUS
cozepkanus B HuX jxenesa: a) Fe3Oq4, 6) Fe(OH)s3, B) FESO,, 1) FeO, n) Fe,0s.

OtBer :

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

6) My(Fe(OH)3) = 56 +3(16 +1) = 107 @ (e = Ar(Fe)/ M, (Fe(OH)s) = 56/107 = 0,523 wmu 52,3%

B) M/(FeS0,) =56 + 32 + 4-16 =152 @ (5o = Ar(Fe)/ M, (FeSOy) = 56/152 = 0,386 u 36,8%

r) M (FeO) =56+ 16 =72 @ (Fe)=56/72=0.777 vin 77,7%
1) M; (Fe;03) = 2-56+ 3-16= 160 @ (Fe)= 2 - Ar(Fe)/ M, (Fe,O3) = 2-56/ 160 = 0,7 um 70%
Otser :

Coneprxanus xelie3a yBenuuuBaetcs B cieaytomiem psny: FeSO,<Fe(OH)s<Fe,03<Fe;04<FeO.



Xumnueckas cBsa3b. Oxuci. Bocecran. peaknnu
BapuantNe

1. Hanmmure snekTpoHHble (GOPMYIIBI aTOMOB ciieayronux snemeHtoB: Li, Cr, Br, S. Kakue noHbI
MOTyT 00pa30oBaTh aTOMBI ATHX 3JIeMeHTOB? Hamuimwre ypaBHEHUS MPOIECCOB OOPa30BAHMS ITUX
HOHOB.

2. MCTO,I[OM QJICKTPOHHOI'O OajlaHca COCTaBbTE YpaBHCHHS OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKkuuid:

Nal+NalO3+H,SO4= I,+Na,SO4+H,0

MnO,+NaBiO3;+HNO; = HMnO4+Bi(N03)3+NaN03+HZO

Xumunueckas cBsizb. Oxnci. Boccran. peaknun
BapuantNe

1. HanummTe sekTpoHHbie (GopMylibl aTOMOB cieayromux snementoB: Na, RDb, I, S. Kakue vonsl
MOTyT 00pa30BaTh aTOMBI ATHX 3JIeMeHTOB? Hamummmre ypaBHEHUS MPOIECCOB OOPa30BAHMS ITUX
HOHOB.

4. MeTOI[OM QJICKTPOHHOI'O OajlaHCca COCTaBbTE YpaBHCHUS OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
pEaKLHiA:

MnO,+0,+KOH = K,;MnO4+H,0

FeSO4+KMnO4+H,S0,4 = Fez(SO4)3+MnSO4+K2804+H20

Xumuyeckas cBs3b. Oxucia. Boceran. peakuun
BapuantNe

1. lonumute ypaBHEHUS CIEIYIOIIUX IPOLECCOB 00pa30BaHUS HOHOB!
ayMg’ —2e=... B) Fe’ —3e =
6)S%....=5? r) Fe’... = Fe*?

4. MeTOI[OM OJICKTPOHHOT'O OajlaHCca COCTaBbTE YpaBHCHHA OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKuuii:

H>S+HNO3;= H,SO4+NO,»+H->0

H,S+H,S03=5S+H,0

Xumnueckas cBsi3b. Oxkuci. Boceran. peaknuu
BapuantNe

1. Kakoli Tun cBsi3u (HemoJisipHasi, MOJIApHAs, KOBAJEHTHAsl, MOHHAs) B MOJIEKYJaXx CIEAYIOLIUX
seects: O,, HBr, CsBr, Na,S, CCl,, H,O?

4. MeTogoM DIEKTPOHHOTO OalaHca COCTaBbTE YpPAaBHEHUS OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKkuuid:
H28+KQCI'207+H2504:S+C|’2(SO4)3+KQSO4+HQO
Na,SO3+KMnO4+H>S04=Na,SO4+MnSO4+K->SO4+H,0
Xumnueckas cBsizb. Oxnci. Boceran. peaknun
BapuantNe

1. Harmumare aiiekTpoHHbIE B rpadudeckue popMyitbl cieayronmx moiekyn: HF, H,O, NHa.

4. MeroaoM OSJIEKTPOHHOTO OallaHCa COCTaBbTE YPaBHEHUS OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKuuii:



MnO,+Al=Al,03+Mn
(NH4)2Cr,07=N; + Cr,03+H,0

Xumnueckas cBsi3b. Oxuci. Boceran. peakuun
BapuantNe

1. Hanmmmure rpaduueckyto Gopmyiny Monekyisl okcuaa yraepona (1V). Ckonbko 6— u - cBs3eit
B 3TOM MoJieKyJe?

2. MeTOHOM SJICKTPOHHOI'O OajlaHCca COCTaBbTE YpaBHCHHS OKHCIUTCIbHO-BOCCTAHOBUTEIIbHBIX
peaKkuuid:

KI+KMnO4+H>SO4= MnSO4+1,+K>S50,4+H-,0

Cr(N03)3+NaBi03+HN03= HZCr207+Bi(N03)3+NaN03+H20

Xumnueckas cBsa3b. Oxuci. Bocecran. peaknuu
BapuantNe

1. Kakoif THUI KOBAJICHTHOW CBS3M — TOJISAPHAs WM HEMOJSApHAs — B MOJCKYJIaxX CICTYIOIIMX
BemectB: CO, HI, H,S, OF;, CH,? K aromam kakux 3JI€MEHTOB CMEMIAIOTCS OOIIHE JJICKTPOHHBIC
napel B 9THX MOJICKYJ1ax?

2. MeTOI[OM QJICKTPOHHOI'O OaimaHca cOCTaBbTE YpaBHCHHA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX
pEaKLHiA:

NaBr+KMOQO4+H,0=Br,+MnO,+NaOH+KOH

MnO,+KCIO3+KOH=K,MnO4+KCI+H,0

Xumudeckas cBsizb. Oxucia. Boccran. peakuun
BapuantNe

1. Kakoil TN KOBaJE€HTHOH CBA3M — MOJSpHAs WIM HENOJSpHas — B MOJIEKYJIax CIEAYIOLINX
BemectB: CO, HI, HyS, OF,, CH4? K aromam Kakux 371€MEHTOB CMELIAIOTCs OOIIMe 3JIEKTPOHHbIE
napbl B 3TUX MOJIEeKyJax?

4. MeTOI[OM OJICKTPOHHOT'O OajlaHCca COCTaBbTE YpaBHCHHA OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKuuii:

MnO,+NaBiOz+HNO3 = HMnO4+Bi(N03)3+NaN03+HgO

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

Xumuueckas cBsa3b. Oxucia. Boccran. peakuuun
BapuantNe

1. Hanmumure rpadguueckyto Gopmyiny Monekyisl okcuaa yraepona (1V). Ckonbko 6— U 7- cBs3eit
B 3TOW MOJieKyJse?

2. MeTosoM 3JIEKTPOHHOrO OajaHca COCTaBbTE YPABHEHWs OKUCIMTEILHO-BOCCTAHOBUTEBHBIX
peaKuuii:

MnO,+NaBiO3;+HNO3; = HMnO4+Bi(NO3)3+NaN03+HZO

MnO,+0,+KOH = K,MnO4+H,0

«Teopus 31EKTPOJINTHYECKOM AUCCONMALMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»



Bapuant Nel

1.Ha3oBure cieayioiie COEIUHEHHs, HAMWIIMNTE YyPaBHEHUS JAMCCOLUAIMM, IPHUBEIUTE
rpaduueckue Gpopmyibl 3tux coequrennit Ni(NOs), Mg(OH),, RbOH, KHCO:s.
2.HanwumuTe ypaBHEHHS BO3MOYKHBIX PEaKIMi B HOHHO-MOJICKY/ISIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,SO; — NaOH + N,Os —

«Teopust 31eKTPOJINTHYECKO JUCCONNALIMH.
BoaHble pacTBOPbI 3J1€KTPOJIMTOB

Bapuant Ne2
1.HazoBute crenyromye COEAUHEHMs, HAMUIINTE YpaBHEHHS AMCCOIMAINM, TPUBEIUTE

rpadpuueckue Gpopmyisl atux coequnenuit Ca(NOsz), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIHil B HOHHO-MOJICKY/SIPHOM BH/IC:

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH)z - KOH +S0; —
KOH +H,S0O4 —» KOH + Zn0O —

«Teopus 31eKTPOJIUTHYECKON JUCCONMALMH.
Boaubie pacTBOpBI 3J1EKTPOJIMTOB

Bapuanr Ne3
1.Ha3oBure creayrouiye COEIUHEHUs, HANWIIMUTE YpPaBHEHUS JAMCCOLMAIMM, MPUBEIUTE

rpadpuueckue Gpopmyisl 3tux coequrenuit NH 4(NOs), Mg(OH),, RbCIl, NaHCO3, H,SO:s.
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEAKIMK B HOHHO-MOJICKYJISIPHOM BHJIC:

NaOH + Ni(OH), — NaOH + Pb(NOs), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0O; — NaOH + N,Os —

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

Bapuant Ne4

1.HazoBuTe crenyrmonme COCAUHEHUs, HANUIIUTE YpPaBHEHUS JIUCCOLMAIMUA, TPUBEIUTE
rpaduueckue Gpopmyisl 3tux coequnenuit Ba(NOs), Cr(OH),, HsPO,4, FEOHSO,, AI(HSO,)3
2.HanuimuTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

AgOH + Ca(OH), — AgOH + MgCl, —»
AgOH + SI’](OH)Z — AgOH +S03 —»
AgOH +H,S0O4 — AgOH + Zn0O —



«Teopus IeKTPOJIUTHYECKOMN TUCCONUAIIUU.
Boanble pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant NeS

1.HazoBuTe crenymoome COCAWHCHUS, HAIMIIMTE YpPaBHEHUS  IHCCOLHMALINH,
rpaduueckue Gpopmyisl otux coequaenuii CrCl, Mg(OH)2,RbNO3, NaHSO:s.
2. HanuimTe ypaBHEHHsI BO3MOKHBIX PEaKIHi B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NaOH + Ni(OH), —> NaOH + Pb(NOs), —
NaOH + Ba(OH), — NaOH +Sn0 —
NaOH +H,S0O; — NaOH + N,Os —

«Teopus 3J1eKTPOIUTHYECKOMH M CCOLUALIUN.
Boanblie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Ne6

1.HazoBure CJICAyromue COCIMUHCHUA, HaITMIIUTEC YpaBHCHUA  AWCCOLMALNU,

IIPUBEIUTE

IIPUBEIUTE

rpaduueckue Gopmysbl 3tux coenurenuit Fe(NOs), Cr(OH),, H3BO3, NIOHSO4, AI(HSO,)3

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKLII/Iﬁ B MOHHO-MOJICKYJIIPHOM BHC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +S0O5 —»
KOH +H,S0; — KOH + ZnO —

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

Bapuanr Ne7
l.HazoBuTe cnengyromue COSAVMHEHUS, HANMIIATE YPAaBHEHMs  JUCCOLMALUM,

rpaduueckue popmysasl 3tux coenunenuit Cr(MnQOg4), Mg(OH),,RbOH, LiHCO:;.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIHil B HOHHO-MOJIEKYISIPHOM BH/IE:

NaOH + Cu(OH), — NaOH + Pb(SO3); —
NaOH + Ba(OH), — NaOH +CrO —
NaOH +H,CO; — NaOH + N,Os —

«Teopust 31eKTPOJINTHYECKOM JUCCONMALIMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»

Bapuant Ne8

1.HazoBure cieayromue  COCAUHCHMU, HAlMMImIMUTC  YpaBHCHUA  JUCCOLUALINH,

IIPUBEINTE

MMPpUBCIUTC

rpadpuueckue Gpopmyisl 3tux coequrenuit Cr(NOs), Pb(OH),, H2SO4, AIOHSO,, AI(HSO,)3

2. Hamumure YpaBHCHHA BO3MOXKHBIX peaKuHﬁ B NOHHO-MOJICKYJIIPHOM BHC:



KOH + Ca(OH), — KOH + BaCl, —
KOH + Sn(OH), — KOH +N,0s —
KOH +H,S0O; — KOH + PbO —

«Teopust 31eKTPOJINTHYECKO JUCCONNALIMH.
BoaHbie pacTBOPBI 3J1€KTPOJIMTOB

Bapuanr Ne9

1.Ha3oBure creayroniie COECIMHEHUs, HANWIIMTE YPaBHEHUS JIMCCOLUAIHH,
rpadpuueckue Gpopmyisl 3tux coequrennit Ni(NOs), Mg(OH),,RbOH, KHCO3.
2.HanwmuTe ypaBHEHHS BO3MOYKHBIX PEAKIMi B HOHHO-MOJICKY/ISIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —»
NaOH +H,SO; — NaOH + N,Os —

«Teopusi YIeKTPOJIUTHYECKOT TUCCONMATIMH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Nel0

1.HazoBure CJICaAyromue COCIMHCHUA, HaITMIIUTEC YpaBHCHUA  AWCCOLMALNU,

MMpUBCAUTC

IIPUBEINTE

rpaduyeckue Gopmysibl 3tux coenurenuit NaNO3z Pb(OH),, H3PO,4, FEOHSO,4, AI(HSO,)3

2. Hamwuiute YpaBHCHHA BO3MOXKHBIX peaKHI/II\/’I B NOHHO-MOJICKYJIAPHOM BHC:

KOH + Cr(OH); — KOH + BaCl, —»
KOH + Sn(OH), — KOH +Cr,0; —
KOH +HsPO, — KOH +ZnO —

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

Bapuanr Nell

1.HazoBuTe cnegyronme COEAUHEHUs, HANMIIWTE YPAaBHEHHUS  JUCCOLMAIUHU,
rpaduueckue Gpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCO3.
2.HanuimmuTe ypaBHEHHUS] BO3MOKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —»
NaOH +H,S0O; — NaOH + N,Os —

«Teopust 31EKTPOJIMTHYECKOM AUCCONMALMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»

MMPpUBCAUTEC



Bapuanr Nel2
1.HazoBuTte CJICayromue COCAUHCHMUA, HammummuTe YpaBHCHUA Jucconuanuu,

IIPUBEUTE

rpaduueckue Gpopmyisl otux coequrenuii Ba(NOy), Pb(OH),, H3BO3, Cu(HSO,), AI(HSO,)3

2. Hammiure YpaBHCHHA BO3MOXKHBIX peaKum”I B NOHHO-MOJICKYJIIPDHOM BHC:

KOH + Pb(OH), —> KOH + ZnCl, —
KOH + Sn(OH), — KOH +S0; —>
KOH +H,SO3; —» KOH + Ca0 —»

«Teopus 1eKTPOJIUTHIECKOH TUCCONUAIIUU.
Boanblie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant Neld

1.HazoBuTe crenymoome COCAWHCHUS, HAIMIIMTE YpPaBHEHHUS  IHCCOLHMALINH,
rpaduueckue Gpopmysbl 3tux coenunenuit Ba(NOs), Al(OH)3, KHCO3 FeCls.
2. HanummTe ypaBHEHMsI BO3MOKHBIX PEaKIUil B HOHHO-MOJIEKY/ISIPHOM BH/IE:

NaOH + Mg(OH), — NaOH + Be(NOs), —>
NaOH + Ba(OH), — NaOH +SnO —»
NaOH +H,CO; — NaOH + P,05 —

«Teopusi 2JIeKTPOJIUTHYECKOT TUCCONMATIMH.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuant NelS

1.HazoBure cireayromue  COCAUHCHMU, HAlMMImIMUTEC  YpaBHCHHUA  JUCCOLMALINH,

IIPUBEIUTE

MMPpUBCAUTEC

rpaduueckue Gpopmyisl 3tux coequaenuit Ca(NOsz), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO,)3

2. Harmmmmre YpaBHCHHA BO3MOXKHbBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHUJC:

KOH + Ca(OH); — KOH + MgCl, —
KOH + SI’](OH)Z - KOH +S0; —
KOH +H,SO4 —» KOH + Zn0O —

«Teopus IEKTPOJIUTHYECKOMN TUCCOLUAIIUU.
Boanbie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuant Nel6
1.Ha3oBute cremyrouye COECIUHEHHUs, HANWIIMUTE YpPaBHEHUS JAUCCOLMAINH,

rpaduueckue Gpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCO3.

2.HanuimuTe ypaBHEHHUS] BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), —> NaOH +Sn0O —>
NaOH +H,SO; —» NaOH + N,Os —»

«Teopus 21eKTPOJINTHYECKON JUCCONMALMH.

MMPpUBCIUTE



BoaHbie pacTBOPbI 3J1€KTPOJIMTOB
Bapuant Nel?7

1.HazoBute ciIeayromue COCIUHCHMU, HAIMMIIUTE  YpaBHCHHUA  JUCCOLMAILINH,

MMpUBCAUTC

rpaduyeckue Gopmysasl atux coeaurenuit ZN(NOs), Pb(OH),, H3BO3, FeEOHSO,4, AI(HSO4);

2. Hammmmre YpaBHCHHA BO3MOKHBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHJC:

NH,OH + Ca(OH)z — NH,OH + MgC|2 —
NH4OH + Sn(OH), —» NH;,OH +S0; —
NH;OH +H,S0; — NH4;OH + ZnO —

«Teopus 3J1eKTPOJIUTHIECKOHN TUCCONUAIIUU.
Boanbie pacTBOPBI 3J1€KTPOJIUTOBY»

Bapuantr Nel8

1.HazoBute crenymoome COEAWHEHUS, HAIMIIMTE YpPAaBHEHHUS  JHCCOIMALINH,
rpaduueckue Gopmyssl 3tux coenurenuit NaNOz Be(OH),,KOH, LIHCO3; H,SO;

2. Hamuiute YpaBHCHHA BO3MOXKHBIX peaKLII/Iﬁ B MOHHO-MOJICKYJIIPHOM BHC:

LiOH + Ni(OH); —> LiOH + Pb(NO3); —>
LiOH + Ba(OH); — LiOH +Sn0O —
LiOH +H,SO; — LiOH + N,O5 —

«Teopusi 2IeKTPOJIUTHYECKOT JUCCONMATINH.
Boanbie pacTBOpPBI 3J1€KTPOJIUTOBY»

Bapuant Nel9

1.HazoBure creayronmue  COCAUHCHU, HAlMMImIMUTEC  YpaBHCHHUA  JUCCOLMALINH,

IIPUBEIUTE

MMPpUBCAUTEC

rpadpuueckue Gpopmyisl atux coequnenuii Ca(NOs), Pb(OH),, H3PO4, AIOHSO,, Fe(HSO,)3

2. Harmmmmre YpaBHCHUA BO3MOXKHBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Ca(OH); — KOH + MgCl, —>
KOH + Sn(OH), — KOH +SO5 —>
KOH +H,SO; — KOH + ZnO —

«Teopust 31eKTPOJINTHYECKOM JUCCONMALIMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOBY»

Bapuanr Ne20

1.Ha3oBute cieayrolye COCIUHCHHUsS, HANUIIMTE YPaBHEHUS JIMCCOLUAIIHH,
rpaduueckue dpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCO3.
2.HanwumuTe ypaBHEHHS BO3MOXHBIX PEaKIMi B HOHHO-MOJICKYJISIPHOM BHUJIC:

MMPpUBCIUTC



NaOH + Ni(OH), —» NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +SnO —
NaOH +H,S0; — NaOH + N,Os —

«Teopus 1eKTPOJIUTHIECKOH TUCCOIUAIIUU.
BoaHble pacTBOPbBI 3JEKTPOJIUTOBY
Bapuant Ne2l
1.HazoBuTe cienyiompe COCAWHCHHsS, HAMWIIATE YPAaBHEHUSA JMCCOIMALINH, TPUBEIUTE
rpadpudeckue Gpopmyisl otux coequaenuii Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3

2. Hammiure YpaBHCHHA BO3MOXKHBIX peaKum”I B NOHHO-MOJICKYJIIPHOM BHC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), —» KOH +S0O; —
KOH +H,SO, —» KOH +Zn0 —

«Teopus 31eKTPOJIUTHYECKON JUCCONMALMH.
BoaHble pacTBOPHI 3J1€KTPOJIUTOB
Bapuanr Ne22
1.Ha3oBure crenymoommue COECIUHEHUS, HANUIIUTE YpPaBHEHUS JUCCOLMUALMM, IPHUBEIUTE
rpadpuueckue Gpopmyisl atux coeaunenuit Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3
2.HanumuTe ypaBHEeHHs BO3MOXHBIX PEAKIIMNA B MOHHO-MOJIEKYJISIPHOM BUJIE:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +SO5 —»
KOH +H,SO; — KOH +ZnO —

«Knaccpl HeOpranm4ecKnx coeMHeHn»
Bapmuanr 1

1. Hanummure ¢popMyInbl cae1yromuX OKCHIOB M YKaKUTE UX XUMHUYECKUH XapakTep:

a) okcug gochopa(V), 6) okcua marHusi, B) okcun xpoma(Vl), r) okcua altOMUHHUSL.
2. Hanumwre:

a) s kucor HNO; u H3BO3 Bo3MOKHBIE KHCIOTHBIE OCTaTKH, YKa3aB WX 3apsIHOCTh U
(bopMyITy KUCIIOTHOTO OCTATKa;

0) ms ocaoBanuit NaOH u Fe(OH), BO3MOXHBIE OCHOBHBIC OCTATKH, YKa3aB UX 3apsAIHOCTD
U GOpMY OCHOBHOT'O OKCH/IA;

B) rpaduueckue popmynast HNO, u Fe(OH), .
3. 3anumuTe ypaBHEHHUs peakuuil B3auMoaencTBus am¢orepHoro ruapokcuna nuaka Zn(OH), c
pacTBOpamu:

a) TMIPOKCHUAA HATpus, 0) A30THOI KHCIOTOM.
4. CocraBbTe aMnHpuyecKue rpapuueckre Gopmyabl COJICH U yKaXUTE TUI COJIH:

a) ruapokapOoHaT Kambius, 0) cynbdar sxene3a (Il), B) HUTpaT-TUAPOKCHI ATIOMUHHSA
(TUAPOKCOHUTPAT ATIOMUHUSA).
5. YkaxuTe, ¢ KAKUMH U3 IEPEUUCICHHBIX BEIIECTB MOXKET pearupoBaTh COJITHAs KUCIOTA!

a) okcun amomuHus, 0) hochopHas kucnora, B) ruaporcun xenesa (I11), r) aurpar cepedpa,
n) okcun kpemuus (1V), x) xmopun- ruapoxcun meau(ll).
OOBscHUTE, 3aNUIITUTE YPAaBHEHHUS BO3MOXKHBIX PEAKIIUK M HA30BUTE MPOIYKTHI PEaKIINH.



Bapuanr 2

1. Hanmmure Gpopmysibl CIeyONMX OKCHIOB U YKKUTE UX XUMHUECKHHN XapakTep:

a) okcup Oepwnus, 0) okeun mapranma (VII), B) okeun yrnepona (1V), ') OKCH/]I
KaJIbIHUS.

2. Hanmmure 11 KMCIIOT:

a) HCI104 u H3PO,4 Bo3MOXHBIE KUCIOTHBIE OCTATKH, YKa3aB UX 3apsTHOCTh U (OPMYITy
KHCJIOTHOTO OKCHJIA;

0) s ocaoBanuit AU(OH)3; 1 CUOH BO3MOKHBIE OCHOBHBIE OCTATKH, yKa3aB 3apsiIHOCTb U
(dbopMyITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyasr HCIO, u Au(OH)s,

3. 3anummTe ypaBHEHUsI peakiuii B3aumoaencTus amporeproro ruapokcuaa onosa (11) Sn(OH); ¢
pacTBOpamH: a) a30THOW KUCIIOTHI, 0) THAPOKCUIOM HATPUS.

4. CoctaBbTe SMIupuyeckue u rpapuueckue GopMysbl COJIeH U YKaKHUTE THII COIH: a)
nuruapodocdar HaTpus, 0) KapOOHAT KabIHs, B) KapOOpaT-TUIPOKCH] KaTbIUS
(ruIpoKCcOKapOOHAT KAIbLUA).

5. YkaxuTe, ¢ KAKUMHU U3 TIEPEYHCICHHBIX BEIIECTB MOXET pearupoBaTh a30THAs KUCIOTa: a)
okcuy xenesa (I11), 6) mpimbsikoBast kuciiota, B) ruapokcua meau (1), kapOoHAT KabIUs, 1) OKCHT
docdopa(V), k) ruapoxconutpat sxkenesa (lI). OObsacHUTE M 3amUIIUTE YpaBHEHHUS BO3MOXKHBIX
peaKIui U Ha30BUTE IIPOYKThI PEAKIUH.

Bapuanr 3

1. Hammmmre dopmynsl okcuoB smeMeHToB (Il) meprona mepuoaudeckoro CHUCTEMBI, YUUTHIBAS
WX BBICHIYIO BaJICHTHOCTh, U YKQKUTE XUMHUUECKUI XapaKTep OKCUIOB.

2. Hammmmure: a) mis xkucnor HCIO um HCOs;  BO3MOXKHBIE KHCIOTHBIE OCTaTKH, yKa3aB HX
3apAIHOCTh M (HOpMyITy KHCIOTHOTO OokcHpa, 0) miss ocHoBanuii CU(OH), 1 RbOH Bo3MoskHbBIC
OCHOBHBIE OCTAaTKH, YKa3aB UX 3apsAJHOCTb M (OPMYIy OCHOBHOTO OKCHIA, B) Trpaduueckue
dopmyasr H,CO3 u Cu(OH),.

3. 3anummTe ypaBHEHHUS peakiuil B3auMozeucTBus amporepHoro ruapokcuaa oepumius Be(OH),
C pacTBOpaMu: a) TMAPOKCUAA HATPHs, 0) CONTHON KUCIIOTHI.

4. CocraBbTe SMIIUpHUECKHE U Ipaduueckue GopMyIibl CONIeH U YKaKUTE THII COJIH: a) cynbdar
HaTpus, 0) THIPOKCOXJIOPUA MarHus, B) TMIPOCHIIUKAT Kalusl.

5. Vkaxwure, ¢ KaKUMH U3 TEPEUUCICHHBIX BEIIECTB MOXET PEarnpoBaTh OKCHJ KaJbIHs: a)
okcua HaTpusd, 0) Boaa, B) docdopHas kucnora, T) okcua xjopa (1), o) TUAPOKCHUI KaNHS, XK)
HUTpaT HKA. OOBSICHUTE W 3aIUIIATE YPAaBHEHHS BO3MOXKHBIX PEaKIUi U Ha30BUTE MPOIYKTHI
peaKuuu.

Bapmuanr 4

1. Hazosute okcuapl As;Os, MNO, Mn,0O7, Al,03 CaO u  ykaxuTe WX XUMHUYECKHHA XapakTep.
3akoHunTe ypaBHenue peakiuu Mn,O; + H,O ——> HazoBHTE IPOAYKTHI pEaKIIUH.
2. Hanumwre:

a) musa kuciot HySO3 m HAIO; Bo3MOXHBIE KHCIIOTHBIE OCTATKH, yKa3aB MX 3apsIHOCTh U
(bopMyITy KHCIIOTHOTO OKCH/Ia,

06) mis ocuoBanuit Mn(OH); u Ba(OH), Bo3MO)XHBIE OCHOBHBIE OCTATKH, YyKa3aB HX

3apsAHOCTD U (POPMYITYy OCHOBHOT'O OKCH/Ia,

r) rpadpuueckue popmyast HAIO, u Mn(OH),,
3. 3anumuTe ypaBHEHHs peakuuid B3aumo ieiicTBus amdotepHoro ruapokcuaa xpoma (1) c
pacTBOpaMH: a) CEPHOM KUCTOTHI, 0) THAPOKCH/IA KAJIHS.
4. CoctaBbTe SMIupHuyeckue u rpapuueckue GopMysbl Colael U YKaXHUTe THII COIH: a)
muruspodocdat kanus, 6) cynbdu HUHKA, B) THAPOKCOCYNIb(AT MarHus.
5. YkaxuTe, ¢ KaKUMHM U3 TEPEUUCIIEHHBIX BELIECTB MOXET PearupoBaTh I'MJIPOKCHJ KaJbLUA: a)
Boja, 0) pocdopHas kucnora, B) okcup yraepoaa (1V), r) okcua natpus, 1) xnopun xenesa(lll), x)



ruipokapOoHar kanpius. OOBSICHUTE M 3alMIIUTE YPABHEHUS BO3MOYKHBIX PEAKLMHA M HA30BUTE
IIPOYKTHI PEAKIUN.

Bapuanr S

1. CocraBbre dopmynsl okcuaoB 3aementoB |l meproga nmepuoanyeckoil CUCTEMBI, yYUTHIBAs UX
BBICIIYIO BAJICHTHOCTb, U YKQKUTE XUMUYECKUN XapaKTep OKCUIOB.

2. Hanumwure:

a) mis kucnot HoMoO4 n H3PO4 Bo3MOXKHBIE KUCIOTHBIE OCTATKH, YKa3aB MX 3apsAIHOCTh U
(dbopMyITy KHUCIIOTHOTO OKCHJIA,

0) s ocaoBanuii Ni(OH), 1 KOH Bo3MOKHBIE OCHOBHBIE OCTATKH, YKa3aB MX 3apsIHOCTDb U
(dbopMyITy OCHOBHOTO OKCH/IA;

B) rpapuueckue popmyisl HsPOsu Ni(OH),.
3. 3anummure ypaBHEHMS peakIuil B3aumojeicTBusi amdorepHoro ruapokcuaa cunma (I) c
pacTBOpamH: a) a30THOW KHUCJIOTHI, 0) TUAPOKCHIA HATPUS.
4. CocTaBbTe SMIUPHUECKUE M Tpadudeckue (HOpMYNbl CONEH M YKOKUTE THUI COJIM: a) Cyiab(aT
Maraus, 0) ruapodocdar Maraus, B) THAPOKCOHUTPAT MAarHHUs.
5. Ykaxure, ¢ KaKUMHU U3 NIEPEUUCIICHHBIX BEILIECTB MOXKET pearnpoBaTh okcua cepsl (VI): a) Bona,
0) ruapokcuna Oapusi, B) okcua yraepoaa (1V), r) murpar menu (ll), n1) okcun amroMuHUS, ¥XK)
docthopuas kuciaora. OOBSCHUTE W 3aNUIIUTE YPABHEHHS BO3MOXKHBIX PEAKIMA M HA30BHUTE
MPOJYKTHI PEaKIIHA.

BapuanT 6

1. Hanumute Gopmysly okcHIa M yKaXXHTe €ro XMMHUECKUI XapakTep: a) OKCUJ LIMHKa, 0) OKCHU
xJsiopa (V), B) okeug pocdopa (M), 1) oken xenesa (11).
2. Hanumwre:

a) ms kucaor HoMoO4 u HCIO, Bo3MOKHBIE KUCIIOTHBIC OCTATKH, YKa3aB MX 3apsHOCTh U
(bopMyITy KUCIIOTHOTO OKCU/IA;

0) st ocHoBanuii CSOH u Fe(OH); ocHOBHBIC OCTaTKH, YKa3aB UX 3apsaHOCTh U (Gopmyiy
OCHOBHOTI'O OKCHU]Ia;

B) rpaduueckue popmyiast HoMoO4 u Pb(OH)s,.
3. 3Bamumure ypaBHEHHs peakuuii B3ammoseiicTBus amdorepHoro ruapokcuna ceunna (1V)
Pb(OH), ¢ pacTBopamu: a) a30THON KHCIOTHI, 0) THAPOKCH/IA HATPHSL.
4. CocTaBbTe SMIHUpHUECKUE U rpadudeckue (GopMysbl Colel U yKakuTe TUI COIM: a) Tuapodocdar
kanus, 0) ¢pocdart sxenesza(lll), B) ruapoxcoxmopus sxenesa(lll).
5. YkaxuTe, ¢ KaKMMH U3 TEPEUUCIIEHHBIX BEIIECTB MOXET pearupoBaTh TUAPOKCHU] Kallus: a)
ruapokcua Oepuiuusi, 6) okxcupa Hatpusi, B) Hutpar meau(ll), r) oxcua yraepoma (IV), nm)
CepOBOJIOPOAHASA KHUCIIOTA, 3K) THIpocylbpur Kanus. OObIACHUTE U 3alUIINTE YpPaBHEHUS
BO3MOJKHBIX PEaKIMi U HA30BUTE IPOLYKThI PEAKIIHiA.

Bapuanr 7

1. HazoBuTe OKkcHbl B yKaxkuTe ux xapakrep: a) SOs, 0) SO,, B) FeO, 1) AsO3 JlonummTe
ypaBHeHue peakunu SO,+ HyO —> HazoBUTE MPOAYKTHI peaKLUU.
2. Hanumwre:

a) as kucnot: HySi03, Hz ASO4 BO3MOXKHBIC KUCIIOTHBIE OCTATKH YKa3aB UX 3apsSIHOCTD U
(bOopMyITy KHCIIOTHOTO OKCHIA.

0) s ocHoBanwmii: H,Si03, KOH Bo3MOXKHBIE OCHOBHBIE OCTaTKH, YKa3aB MX 3apsSAHOCTh U
(dbopMyTy OCHOBHOTO OKCHJIA.

r) rpaduueckue popmynsr: HpSiO3z, HaSiOs3.
3. BanummTe ypaBHEHHsI peakiuii B3auMoiecTBrs aMmporepHoro ruapokcuaa imuaka Zn(OH); ¢
pacTBOpaMH: a) CEpHOM KUCIIOTHI, 0) THIPOKCUIOM HATPHUSL.



4. CocTaBbTe dMIIUpUYECKUE U Tpadudeckue GOpMyIbl CONEH U YKaKUTE TUIT COJIH: a) XJIOPHT
ATIOMUHHUS, 0) XJTOPHUI-THIPOKCH] ATFOMUHHUS, B) THIPOCYIb()AT MarHus, T') THAPOKCOXJIOPH/T
ATIOMUHUSL.

5. Vkaxwure, ¢ KaKUMH M3 IIEPEYMCIICHHBIX BEIIECTB MOXXET pPearnpoBaTh OpPOMOBOJIOPOHAS
kucioTa: a) okcup xene3a (VI), 6) cunukar HaTpusi, B) OKCHUJl aTlOMUHHMS, T) HUTpAT cepedpa, )
CepHHUCTass KHUCIOTA, >K) OpoMuI-TUApoKcHA MarHus. OOBSCHUTE M 3alUIINTe YpPaBHEHHS
BO3MOXKHBIX PEaKIUi U HA30BUTE MPOTYKTHI PEaKIIHii.

Bapuant 8

1. Hanumure ¢hopMyIibl cleayOnMX OKCUIOB U YKAKUTE UX XUMUUECKHM XapaKTep: a) OKCUJ
yriepona (1V), 6) oxcua Banaaus (V), B) okcun Banagus (111).
2. Hanumwre:
a) st kucinot HJO3 u H3PO,4 BO3MOXKHBIE KHCITOTHBIE OCTAaTKH, YKa3aB UX 3apsSIHOCTh U
bopMyIy KUCIIOTHOTO OKCHJA.
0) mst ocaoBanuit CSOH u Mn(OH) Bo3MOXKHBIC OCHOBHBIC OCTaTKH, YKa3aB UX
3apsAIHOCTh U OPMYTYy OCHOBHOTO OKCH/IA
B) rpaduyeckue popmyinsr HIO3 u Mn(OH)s.
3. 3anuiuTe ypaBHEHUS peakiuii B3aUMOACHCTBHS aM(POTEPHOTO THUPOKCHIA OJIOBA,
Sn(OH);, ¢ pacTBOpamu: ruAPOKCHIA HATPUS, 0) A30THON KHCIOTOM.
4. CocraBbTe >Mnupudeckue u rpaduueckue (GOpMyINbl CONe U YKaXKHUTE TUI COJNH: a) CyIbGui
IIOMUHUS, 0) THAPOCUIIMKAT HATPHUS, B) THIPOKCOHUTPAT KaJbLIMSL.
5. YkaxuTe, c KAKUMU U3 MIEPEUNCIICHHBIX BEIIECTB MOKET PearupoBaTh CEpHAas KUCIIOTA: a) HUTPAT
6apus, 6) oxcun xpoma (VI), B) ruapokcun amomunus, T) GochopHas KUCIOTa, ) OKCUI JKee3a
(1), x) ruapocysbdat Hatpusi. OOBICHUTE U 3AMUIINTE YPAaBHEHHS BO3MOYKHBIX PEaKIIUil M HA30BUTE
IIPOJIYKTHI PEAKIUH.

Bapuanrt 9

1.Hannmre hopMysisl CIIEAYIOMMX OKCUIOB U YKQKHUTE MX XUMUYECKUN XapaKkTep: a) OKCUJ
oepumnus, 6) okcua mapranua (V1I), B) okcun yraepoaa(lV), r) okcua kanbuus.
2. Hanumwre:

a) st kucnnoT HCIO4 u H3PO4, BO3MOXKHBIE KUCITOTHBIE OCTATKH, YKa3aB UX 3apsIIHOCTh U
(bopMyITy KUCIIOTHOTO OKCH/IA;

0) mst ocuoBanuit AU(OH); 1 CUOH Bo3MOKHBIE OCHOBHBIE OCTaTKHU, YKa3aB HX 3apsIHOCTb
($hopMyITy OCHOBHOTO OKCH/IA;

B) rpaduueckue popmynsr HCIO, u Au(OH)s
3. 3anummTe ypaBHEHHS PEaKIMid B3aUMOICHCTBHS aM(pOTEPHOTO THAPOKCHIA OJI0BA Sn(OH);
C pacTBOpaMu: a) a30THOM KHUCIIOTHI, ) THAPOKCHIA HATPHUS.
4. CocraBbTe SMNHUpUYECKUE U rpaduueckre GopMyJIibl CONEH U YKa)KUTE THI COJIM: a)
muruapodocdat HaTpus, 6) kKapOoHAT KajblMs, B) THIPOKCOKApOOHAT HATPUS.
5. VkaxuTe, ¢ KAKIMHU U3 TIEPEYHCICHHBIX BEIIECTB MOXKET PEarupoBaTh a30THAS KUCJIOTA: a) OKCH/T
xkeneza (I11), 6) mblmbskoBas kuciora, B) ruapokcua meau (1), r) kapOoHar KambIus, 1) OKCHI
docdopa (V), k) ruapokconutpat xkene3a (lI). OObscHUTE W 3anUIIUTE YpaBHEHUS] BO3MOMKHBIX
peakiuii ¥ Ha30BUTE MPOAYKTHI pEaKLUH.

Bapuant 10

1. Hanummre ¢GopMynbl CIEAYIONIMX OKCHAOB M YKAKUTE MX XHUMHUYECKUW XapakTep: a) OKCH]
Hatpus, 0) okcun azota (V), B) okcun cepsl (V1), r) okena xemnesa (11).
2. Harmumnre:

a) murst kucstor HNO3 n H3PO4 Bo3MOKHBIE KUCITOTHBIC OCTATKH, YKa3aB UX 3apsSIHOCTD U
dbopMyTy KUCIIOTHOTO OCTATKa;



0) s ocHoBauuit LIOH 1 Cu(OH), B03MOHBIE OCHOBHBIE OCTATKH, YKa3aB X 3apsIHOCTh
(dbopMyITy OCHOBHOTO OKCHJIA;

B) rpadpuueckue popmyisl H,SOz u Fe(OH)s;
3. 3anumuTe ypaBHEHHS peakiuii B3auMoieiicTBus amdorepHoro ruapokcuaa xpoma (I1) c
pacTBOpaMHu: a) TUAPOKCH]T Kaus, 0) a30THasi KHCIIOTA.
4. CocraBbTe SMIupudeckue u rpaduyeckre GopMysbl COIeH U YKaXHUTE THIT COJU: a) KapOOHAT
Marnus, 0) cynbdar xenesa (111), B) ruapodocdar kanpmus.
5. Ykaxure, C KAKUMH U3 TIEPEUHCIICHHBIX BEIIECTB MOXKET pearupoBarhb coiisiHast kucnora: a) CuO,
6) Cu, B) Cu(OH),, r) Ag, n) Al(OH)s.

BapuanT 11

1. Hanmummre ¢GOpMyIsbl CISIYIONMX OKCHIIOB M YKaXHTE MX XUMHUYECKUH XapakTep: a) OKCH]
kanbius, 0) okcua mapranna (V1), B) okeua yriepona (1V), r) okena 6epusuius.
2. Hanumwre:

a) mutst kucnot HySO4 m H3PO4 BO3MOKHBIE KHCIIOTHBIE OCTaTKH, YKa3aB MX 3apsAIHOCTh U
(bopMyITy KUCIIOTHOTO OKCHUJIA;

0) s ocHoBanuit AI(OH)3 1 LIOH Bo3MokHBIE OCHOBHBIE OCTaTKH, YKa3aB UX 3apsAIHOCTD
(GopMyITy OCHOBHOTO OKCHJIA;

B) rpaduueckue popmyiisl Al(OH)z u H,SO4,
3. 3anuiuTe ypaBHCHHS PEaKIMK B3aUMOJICHCTBUS aM(pOTEPHOTO THIPOKCHIA AITFOMUHUS C
pacTBOpamu: a) COJSTHON KUCIOTHI, 0) THAPOKCH 1A KaJIUSL.
4. CocraBbTe SMIUpuYecKue U rpadudeckue GopMysabl CONCH U YKKHUTE THIT COJTU: ) XIJIOPH/T
oepwnms, 6) auruapodocdat HATPHS, B) THAPOKCOCYNIb(AT aTFOMUHHUSL.
5. YkaxuTte, C KAKUMH U3 TICPEUYMCIICHHBIX BEIIECTB MOXKET PearupoBaTh a30THAsI KUCIIOTA: a)
rugpokconutpar xesesa (1), 6) okcun dpochopa (V), B) kapboHar kanbius, r) rugpokeu meau (1),
1) MBILIBSIKOBAst KMCJI0Ta, %) okcu skesesa (111).

Bapuant 12

1. Hanumure gopmyny okcuao aneMmeHToB |l meproga meproaudeckoil cUCTEMBbI, yUYUTBIBAsT UX
BBICIIIYIO BAJICHTHOCTb, U YKOKUTE XUMHUYSCKUN XapaKTep OKCHIIOB.
2. Harmumnre:

a) ms kucsnot HCIO u HySO3 Bo3MOKHBIE KUCITOTHBIE OCTATKH, YKa3aB WX 3apsAHOCTD U
dbopMyTy KUCIIOTHOTO OKCHJA;

0) mist ocuoBanuii CSOH u Zn(OH), Bo3MOXHbBIC OCHOBHBIC OCTATKH, YKa3aB UX 3apsIHOCTD
dbopMyTy OCHOBHOTO OKCHJIA;

B) rpaduueckue popmynsl H,COz u Zn(OH),.
3. 3amummTe ypaBHEHUs pEaKIMi B3aUMOJEHCTBUS amM(pOTEPHOTO0 THAPOKCHAA Oepuilius C
pacTBOpaMu: a) TUAPOKCUAA HATpUsl, 0) CEpHON KHCIOTHI.
4. CocrtaBbTe dMIHUpUYEcKUe U Tpaduyeckue GopMysbl CONel U yKaKUTe THIl CONU: a) Cyibdar
xpoma (111), 0) ruagpocunukaT Kanbliys, B) THAPOKCOXJIOPUA MarHusl, I') THAPOKCOXIOPUA Oapus.
5. VkakuTte, ¢ KAKUMU W3 MEPEYNCIICHHBIX BEIIECTB MOXET pearnpoBarh Boaa: BaO, Li,O, CuO,
S0;3, Cao, SiOy, P,0s, Fe,03, Al;,03, Na,0O, Mn,0O;. Hanuiure ypaBHEHUS peaKIuii.

Bapmuanr 13
1. HazoBute oxcumel: Na,O, N2Os, CrOs;, CaO, SiO; u ykaxure HX XUMHYCCKHHA XapakTep.
3akoHunTe ypaBHeHHs peakiuu Mn,O7 + H,O —> | Ha30BUTE NMPOIYKTHI PEaKIUH.
2. Hammmwure:

a) murst kucstor HNO; u H3PO4 Bo3MOKHBIE KUCITOTHBIC OCTATKH, YKa3aB UX 3apsSIHOCTD U
dbopMyITy KUCIIOTHOTO OKCHUA;

0) mis ocuoBaunuit Mn(OH);, u Ba(OH), BO3MOXHBIE OCHOBHBIE OCTATKH, yKa3aB HX
3apsTHOCTD (DOPMYITY OCHOBHOTO OKCH/IA;

B) rpaduueckue popmyisl H3PO4 u MN(OH)s3.



3. 3anumuTe YypaBHEHHUS pEaKIui B3aUMOACHCTBUA amM(pOTEPHOTO THUIPOKCHUIA ATIOMHUHHS C
pacTBOpami: a) a30THOW KHUCIIOTHI, 0) TUAPOKCUIA KAITHS.

4. CocraBbTe SMIIUpUYECKHe M Tpaduueckue (HOPMYJIbI COJIEH M YKaKWUTE THIT COJU: CYiIb(har
IIOMUHUS, KapOoHAT HATpus, TUruApodocdaT Kaaus, JUTHAPOKCOXIOPHT ATIOMUHHUSL.

5. YKkaxuTe, ¢ KAKHMH M3 IIEPEUYHCICHHBIX BEIIECTB MOXKET pearupoBaTh okcuy Oapust: Al, Al,Ogs, S,
SO, HySO4, NaSO,. OOBsiCHUTE M 3alWIIMTE YpaBHEHUS BO3MOXKHBIX PEaKIMi W HA30BUTE
MPOIYKTHI PEaKIIHiA.

Kaaccnl HEOPraHNnvIeCKuX coeIUHEeHUI1.

XUMHUYECKHE BEUIECTBA MPUHATO JEIUTh Ha JBE OOJIBLIME TPYIIbl: HEMHOIOYHMCIEHHYIO
IPYHIy MPOCTHIX BEUIECTB (UX, C YYETOM aJUIOTPONHBIX MOAUUKALNUNA HacuuThIBaeTcst okoio 400) u
OYCHb MHOTOYHCJICHHYIO TPYIIY CIOXKHBIX BemecTB. CII0KHbIE BEIECTBA OOBIYHO JCISAT Ha YEThIpe
BaXHEHMIIIMX Kj1acca: OKCUbI, OCHOBaHUS (TUAPOKCHIBI), KUCIOTHI U COJIH.

[IpuBeneHHas BbIlIE TMEPBUYHAS KJIAcCH(UKALUA SIBIISETCS HECOBEPLICHHOH, T.K. B HEH HET MecTa
JUIsl aMMUaKa, THIpUAaM, HUTpUJIam, U ApyruM OMHAPHBIM COEIMHEHUSIM METAIIOB C HEMETAJIIaMH.

/ BewecTBa

[MpocTbie CrnoXHole
MeTannsl Hemegannsbl Okaunabl OcHoBaHus Knugno ||Coxmu
1507051
Tbl
TUAPOKCHUIBI

K, My, Al Cl, P, Si CO,, FeO HMnO, ||Na,CO;

NaOH, H,S0;

Cr(OH)g

Kucaorsi

Kucnorsl — 310 coKHbIE BEIECTBA, B MOJIEKYJIAX KOTOPBIX ATOMBI BOJIOPO/A CBSA3aHBI C
KHCIIOTHBIMM ocTaTkaMH. C TOUYKHU 3pEHMSI TEOPUH DJIEKTPUUECKON AUCCOLUALINY, KUCIOTON
Ha3bIBAETCS COEIMHEHHE, 00pa3yrollee pH JUCCOLUALMY B BOJHOM PAaCTBOPE U3 MOJIOKUTEIbHBIX
MOHOB TOJILKO HOHBI Bofopoaa H'.

OOBIYHO Ha3BaHUE KHUCIIOPOJICOIEPIKALINX KUCIOT IMTPOU3BOIUTCS OT Ha3BaHUs HEMeTallIa ¢
npubaBiieHNeM OKOHYaHUHN —Hasl, -Basi, €CJIM CTENEeHb OKHUCIICHUS HEMETaljla paBHa HOMEPY TPYIIIBL.
[To Mepe moHMKEHUsI CTENIEHU OKHUCIEHUs Cy(Q(PUKCHI MEHSIOTCS B CIIEYIOIIEM MOPSJIKE: -OBaTasl, -
UCTas1, -OBaTUCTasl.



Kucnaotsl \

Mo yncny atomos BogopoAa, Cno- x
Mo cocTaBy KUCNOTbI AENAT Ha:

COBHbIX K oTuwenaeHmno B BOAHOM

pacTBope, KUCNOTbl AENAT Ha:

O,u,HooJ'c.HOB- I[B;xoc- TpeJ');oc- Kucnopogoco- || beckucnoponneie
HOBHble HOBHble nepxatipme
HNO; H,CO; H3PO, HCI
HCI H,S0, H3AsO, HF
HF H,MnO,

IHonyyenune KHCIOT

a) EGCKI/ICJIOpO[IHLIe KHCJIOTBI MOT'YT OBITh MOJIYYCHBI IPpHU HECNOCPEACTBCHHOM COCIMHCHUN
HEMCETAJJIOB C BOAOPOAOM:

H, + Cl, = 2HCI
H, + S =H,S
H, + F, = 2HF

H, + Br, = 2HBr

0) Kucnopoaconepxkamiye KHUCIOTHI MOTYT OBITh MONYy4Y€HBI MPU B3aUMOJICHCTBUU KHCIOTHBIX
OKCHJIOB C BOJOH.

P,O5 + H,O = 2HPO3;

P,0O5 + 3H,0 = 2H3PO,

AS,05 + 3H,0 = 2H3As0,
Cl,07 + H,0 = 2HCIO,

CO, + H,O = H,CO3

SOz + H,0O = H,SO,

N>Os + H,0O = 2HNO3

6ClO, + 3H,0 = 5HCIO3 + HCI

B) Kak Geckucnopoabie, Tak U KUCIOPOJOCOAEPKAIINE KUCIOTHI MOKHO MOJTYYUTh MO PEAKIUAM
o0MeHa MEX]ly COJISIMU U JJPYTUMU KHCIIOTAMU:

KCIO4 + H,SO4 = KHSO,4 + HCIO,
CaBr; + H,SO3 = CaSO3|+ 2HBr
FeSO, + H,S =FeS| + H,SO4

Na,SiOz + 2HCI = H,Si03]+ 2NaCl
Ba(CI03)2 + H,S0O, = 2HCIO; + BaSO4¢



r) HexoTtopsie MeTaisl BoccTanaBimuBaioT a30THYIO KUCIoTy (HNO3) ¢ o6pa3oBanuem
COOTBETCTBYIOIIUX KUCIIOT:

3P + 5HNO;3 + 2H,0 = 3H3PO4 + 5SNO1T
S+ 2HNO3; = H,SO4 + 2NO?
3C + 4HNO3 = 2H,CO3 + 4NO + COzT

n) Ilpm HarpeBaHWU XJIOp CHOCOOEH BBITECHATH OpoM, HOJ, WM Cepy W3 COOTBETCTBYIOLIMX
0eCKHUCIOPOAHBIX KUCIIOT:

Cl, + 2HBr =2HCI + Br,
Cl, + 2HI Z2HCI + 1,
Cl, +H,S Z2HCI + S

¢) CuiibHYI0 a30THYIO KHCIIOTY MOYHO IOJIYYUTh IIPU pacTBOpe Oyporo rasa B BOJE B IPUCYTCTBUU
KHCII0pOJa:

4ANO; + 2H,0 + O, — 4HNO;  umm

B J1a0OpaTOpHBIX YCIOBUSIX IIPU  B3aUMOJEHCTBUM HHUTPATOB  IIEJIOYHBIX METaNIOB C

KOHIIEHTPUPOBAHHOI CEpHOI KHCIOTOM:
KNOj3; + H,SO4, — KHSO,4 + HNO;

XuMHu4Yeckue CBOMCTBA KHCJIOT
XuMHYeCKHe CBOHCTBA CEPHOM KM CJIOThI

a) Ilpu B3auMopaeicTBUM KOHUEHTPUPOBAHHON CEPHOW KMCIOTHI C Pa3jIMYHbIMM METallaMH, Kak
IPaBUJIO, IPOUCXOAUT €€ BOocCTaHOBJIEHUE 10 okcuaa cepsl (1V), Hanpumep:

Zn + 2HZSO4(1<0HL1) =2ZnS04 + SO,7 + H,O
CU + 2HSOugeomy = CUSOs + SO51 + 2H,0

n) Ilpu B3aumMoeficCTBUM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C HEKOTOPBIMU HEMETAJNIAMU TaKkKe
MIPOUCXOUT €€ BOCCTaHOBJIeHHE 0 okcumaa cepsl (1V), Hampumep:

C + 2H,S0, (xomy) — H,CO3 + 2S0; 1 + H,0
S +2H,S0, (komw) — 2H,0 + 35S0, i
2P + 5H,S0, (komm) — 2H3PO, + SSOZT +2H,0

B) Paz0aBiieHHas cepHas KHCIOTa OKUCIISET TOJIBKO METAJLIBI, CTOSIIIUE B PSAY HAMIPSDKESHHUH
JieBee BOIOPO/Ia, HApUMED:

Zn + H,SO4 (pas6) = ZnS0O, + (nPY)
Mg + H2SO4 (pass) = MgSO4 + Hot

r) [Ipu B3aumoseiicTBUN 1IesIouaMH CepHasi KUCIIOoTa 00pa3yeT 1Ba THIIA COJIeH, CpeiHue
(cynbdatbl) 1 KUCIbIE (THIPOCYIb(ATHI):

2NaOH + H,S0O,4 = Na,SO,4 + 2H,0
NaOH + H,SO, = NaHSO,4 + H,O



n) IIpu B3auMoelCTBUN C OKCHJIaMU METAJUIOB CEpPHAsl KMCIIOTa 00pa3yeT coib U BOAY:

H,SO, + K,0O = Ky,SO4 + H,O
H,SO4 + MgO = MgSO, + H,O
3H,S04 + AlL,O3 = A|2(804)3 + 3H,0

XuMHn4yecKkue CBOMCTBA 230THOM KHCJIOThI
a) A30THast KUCJIOTa pearupyeT ¢ OKCHIaMH METAJJIOB ¢ 0Opa30BaHUEM COJIHU U BOJIBIL:

2HNO; + K,0 = 2KNO3 + H,0
2HNO; + MgO = Mg(NOs); + H,0
6HNO;3; + Fe,03 = 2F€(N03)3 + 3H,0

0) A30THas KUCJIOTa pearupyeT ¢ OCHOBAaHUAMU (peakiuus HENTpaau3anum):

HNO;z; + NaOH = NaNO; + H,0
2HNO; + Zn(OH), = Zn(NOs), + 2H,0
3HNO; + CI’(OH)g = CI’(NO3)3 + 3H,0

B) KoHIleHTprpOBaHHAas a30THAsI KUCIIOTA Pearupyer ¢ MeTaulaMu ¢ 00pa30BaHUEM OKCHIA
asora(lV):

Ag + 2HNOj3 (ko) = AgNO3 + NO,T + H20
Cu + 4HNO3 (konw) — CU(NO3)2 + 2NO,1 + 2H,0
Zn + 4HNO3 (omy = ZN(NO3)2+2NO; + 2H,0

1) Hekoropbie HeMeTaIbl BOCCTAHABIMBAIOT a30THYIO KHCIIOTY JI0 OKCHJIA a30Ta pPEexe 10 OKChaa
azora(lV):

S + 2HNO; = H,S0, + 2NO
3C + 4HNO; = 2H,CO3 + 4NO 1 + CO; 1
3Si + 4HNO; = 2H,Si03 + 4NO 1 + SiO; |

r) Paz0aBnenHas a30THast KHCJIOTa pearupyeT ¢ HEKOTOPHIMHU METaJJIaMU ¢ 00pa30BaHUEM OKCHA
asora(ll):

3Ag + 4HNO3 (a5 = 3AGNOz + NO1T + 2H,0
3CU + 8HNO3 (pass) = 3CU(NO3), + 2NOT + 4H,0

e) Co CI0XHBIMU BEIIECTBAMHU a30THAS KHUCJIOTa BOCCTaHABIMBaeTCs, kKak mpaBuiio g0 NO (pexe 1o
NO,) okcuna azota(ll), pexe 1o okcuaa azora (1V):

FeS; + 4HNOj3 (xom) = FE(NO3)3 + NOT + 2S + 2H,0
ZnS + 8HNO3; (komw) — ZnS0O, + 8N02T + 4H,0

MnS +8HNO3 (xour) = MNSO4 + 8NO,1T + 4H,0
6HCI + 2HNO; (kony) — 3Cl, + 2NOT1T + 4H,0

) OueHp pa3daBIeHHAs a30THAS KUCIIOTA C METAJIaMU 00pa3yeT HUTPAT aMMOHHS:
Mg + 10HNO3 = 4Mg(NOs), + NHsNO3 + 3H,0



XHMHYeCKHe CBOMCTBA APYrUX KHCJIOT
a) [Ipu B3auMOAEHCTBUM KHCIIOT C METAJUIAMHU, PACTIONI0KEHHBIMU B 3JIEKTPOXUMHUYECKOM PSILy
JeBee BOAOpo/Ia, 00pa3yeTcst Cojb U BBLAEIAETCS ra3000pa3Hblil BOAOPO, KPOME a30THOM KUCIIOTHI:

3H,S0; + 2Al = A|2(803)3 + 3H2T
2H3PO,4 + 3Mn = Mng(PO4)2 + 3H2T
2HNO, + Fe = Fe (NO); + H,t

0) C OCHOBHBIMH OKCHJIaMH KHCJIOTBI PEarupyroT ¢ 00pa3oBaHUEM COJIM M BOJBIL:
H,CO; + CaO = CaCO3; + H,O

H2S + MgO = MgS + H,0

2H3PO4 + 3Zn0O = Zn3(PO4)2 + 3H,0

B) C OCHOBaHUSIMH KUCIOTEI pearupyroT € 06pa30BaHI/IeM COJIM 1 BOABI:
H,CO3; + Ca(OH)z = CaCO3; + 2H,0
H,SO; + Zn(OH)2 = 7ZnS0O3 + 2H,0
Hs;PO, + FE(OH)g = FePO, + 3H,0

r) C consMu KHCIOTHI BCTYHAIOT B PEakinio 0OMEHa, I7ie 00pa3yeTcsi HoBasl COIb U HOBasi KMCJIOTa:

H,CO3; + CaSO3; = CaCO3|+ HpSO3
HCI + AgNO3 = AgCl] + HNO;3
H,SO,4 + BaCl, = BaSO,| + 2HC1

2H3PO, + 3Na28i03 = 3H28|03 + 2NazPO,

[Tpumep 1.

Tunosbie npuMepsbl Kk Teme: «Kucaorbny

Kakwne BCIICCTBA HA3BIBAKOTCA KHCJIOTaMu? Ha‘lepTI/ITe B TCTpaJu MMPUBCACHHYIO HUXKC

Ta6JII/IIIy, 1 B COOTBCTCTBYIOIIUX rpa(bax 3alIMIIUTC XUMUYCCKUC q)OpMy.HI)I MN3BCCTHBIX BaM KHCJIOT.
HOI[LIepKHI/ITe KHCJIOTHBIC OCTAaTKHN U OTMCTHTC UX BAJICHTHOCTD.

Kuciaorsl

Kucnoponoconepxamue |[beckuciopoansie ‘OI{HOOCHOBHHC ‘I[BYXOCHOBHBIC ‘TPGXOCHOBHI)IC

Otser :

Kucnoramu HaszwpIBaroTCs BCIIECTBA, KOTOPBIC COCTOAT M3 aTOMOB BOAOpPOAA, CITOCOOHBIX
3aMCIIaTbCsd Ha aTOMbl METallJla U KHCJIIOTHBIX OCTaTKOB. C ToukKH 3p€HUA TCOPUU 3J'I€KTpH‘I€CKOI71
Aucconuan KUCJIOTBI — 2TO BCHIECCTBA, KOTOPBIC B BOJHOM PACTBOPEC AUCCOLHUHPYHOT Ha HOHBI
BOOOpPOJa U KMCJIIOTHOT'O OCTAaTKa.

Kuciotel
Kucnoponoconepxarine beckucnopoanbie OnHOOCHOBHBIE  [JIByXOCHOBHBIE TpexocHOBHBIE
I I | 1 1l
HNO; HCI HNO3 H2S04 H3PO4
| 1 | 1 1l
H2SO4 H,S HNO, H,S H3BO3
i | | 1
HsPO, HBr HE H2COs




[Tpumep 2.

CocraBpTe CTPYKTypHBIE (OPMYJIBI CIEAYIOIIMX KHCIOT: a) YroJbHOH, 0)
OpOMOBOIOPOTHOM, B) CepHUCTOH, T') Xs1opHOH HCIO,

H-0O
OrtBeT: CZO\
H-0 /

a) yronpHas kuciora Hy,CO3: H-O0-C =0 wmu

O-H
H-O0-C ¢
o N\
0) 6pomoBoopoaHas kuciota HBr: H — Br
-5
B) cepuucras kucinora H,SO3:  S=0
\O-H

r) xsiopHas kucinora HCIOs: H-O-CI-0
I

3. Kakumu criocobamu noiay4aroT KUCJIOThI? COCTaBbTE YPABHEHMSI pEaKLUi.

Ortser :
Kucnopoaconepkaiuye KHCIOTBI MOXHO TMOJYYUTh B3aUMOJICHCTBUEM KHUCIOTHBIX
okcuoB ¢ Bojoit: SOz + H,O = H,SO,

1) beckuciopoiHbIe KUCIOTHI MOIYYalOT B3aUMOCHCTBUEM BOJOPOIa C HEMETAIIIOM:
H, + Cl, = 2HCI
2)CwiibHBIE KHCIIOTHI BRITECHSIOT OoJiee clladble M3 HUX COJICH:
K,S + H,SO, = Ky,SO4 + HQST
4. Kakumu AByMsI ClIOCOOaMU MOXKHO TIOJIYIUTh:  a) opTodochopHyro KucaoTy, 0)
CepOBOZIOPOAHYIO KUCIIOTY? HanuiuTe ypaBHEHHE COOTBETCTBYIOLINX PEAKIIUHA.
Ortser :

a) 1) peaknus okcuaa pochopa (V) ¢ Bogoii:
P,O5 + 3H,0 = 2H3PO,

2) peaxims conel GocHOpHON KUCIOTHI C CUIILHBIMH KUCIIOTAMH:
Caz(PO,), + 6 HCI = 3CaCl;, + 2H3PO,

0) 1) peakius cojeil cepoBOJOPOIHOM KUCIOTHI C CUIIBHBIMU KHUCJIOTaMU:
K2S + 2HCI = 2KCI + H,S1



2) peakims Cepbl C BOJOPOIOM U pacTBopenus H,S B Bose:
Ho+S=HS 1

5. 3aIMIINATE 10 TPpU YPpaBHCHUSA PCAKIIUU PA3JIOKCHUA, COCANHCHUS, 3aMCIICHUA U oOMecHa ¢
y4aCTUEM KHCIIOT.

Otser :
. . _ tO . _ hﬂ _ ﬁo
1) Pasnoxenue: H,SiO3; = H,O + Si0O,, H,SO3 = H,O + SO, 2HI =Hs + |5

2) Coenunenne:P,05 + 3H,0O = 2H;P0O, , SO3 + H,O = H,SOy,
Ca3(P04)2 + H3PO,4 = 3CaHPO,

3) 3amemienue: Zn + 2HCI = ZnCl;, + Hy?1
Fe + H,SO4 = FeSO4 1+ H»
2Na + H3PO, = Na ,HPO, + HQT

4) O6men: NaOH + HCI = NaCl + H,O
Ca0 + 2HNO; = Ca(NO3); + H,0
Na,S + H,SO, = Na,SO,4 + H,S1

5. HanwmuTe u mpuBEIUTE MO TPU YPABHEHHUS XUMHUYCCKUX DPEAKIUH, XapaKTePU3YIOIIUX
XUMHYECKHE CBOMCTBA KUCIOT. OTMEThTE, K KAKOMY THITY PEaKI[HH OHH OTHOCSTCSI.
6. Ortser:
4) Kucnora + MeTai = colib + BOJOPO- PEAKIIHs 3aMEIIECHHUS

Zn+ 2HCI = ZnCl, +H,1
Fe+H,SO4 = FeSO4+H>5 1
3Mg+2H3PO4 = Mg3(PO4)2+3H:1

5) Kucnora + 0CHOBHOM OKCHJI = COJIb + BOJIa — Peakius 0OMeHa
3Li,0+2H3PO, = 2Li3PO,4+ 3H,0O
CaO+ 2HNO; = Ca (NO3)s+ H,0
Fe,O3 + 3H,SO, = Fez(SO4)3 +3H,0

6) Kuciora +ocHOBaHME = COJIb + BOJIA — PeaKIHsA 0OOMeHa
NaOH+ HCI = NaCI+H,0
Mg (OH)2+ H,SO, = MgSO4+2H20
Fe (OH)3+ 3HNO; = Fe(N03)3+3H20

7) Kucnora + cosb = apyras coJib + Ipyrasi KUCIOTa- peakius oOMeHa
Na,SiO3+ 2HNO3; =2NaNO+ H,SiO3]
KsS + H,SO4 = KoSO4+ H,S1
Caj (PO4)2 +6HCI = 3CaCl, + 2H3PO,

7. Kakue u3 BemiecTs, GopMynbl KOTOPBIX MPHUBENEHBI, PEATUPYIOT C COISTHOU
KHUCJIOTOIM:

a) CuO, 6) Cu, B) Cu(OH),, ) Ag, 1) AI(OH)3?

Ortser:
C COJIIHOM KHUCIIOTON pearupyroT OCHOBHBIE OKCHJIbI U OCHOBAHUS, HO HE
pearupyroT METaJLIbl, CTOSIIUE B psAly HaNpsbKeHui mpasee H, Bogopona:

a) CuO + 2HCI = CuCl, + H,O
6) Cu+HCI =
B) Cu (OH), + 2HCI = CuCl, + 2H,0



Na +HCI —
CaO+HCI —
Mg + HiPO, —
Li,O + H3PO4 —
Al + H,SO, —
Zn + HCI —
AU+ H,SO, —
Na,SO4 + HCl —

r) Ag + HCI =

1) Al(OH); + 3HCI = AICI; + 3H,0

8. Hanumure ypaBHEHHs peakIiuii, KOTOPbIE OCYIIECTBUMBI:

Zn + HNO3 —
Al+ HCI —
Fe,O3; + H,SO, —
Zn + H3PO, —
Al,O3; + H,SO4 —
Cu+ HCI —
NaCl + HCI —
Na,CO3; + HCI —

NaCl + HNO; —

OrtBer:

2Na + 2HCI = 2NaCl + H»1

2Al + 6HCI = 2AICI; + 3H271

3Ca + 2H3PO, = Cag(PO4)2 + 3H2T
3Zn + 2H3PO, = Zn3(PO4)2 + 3H2T
2Al + 3H,S0,4 = A|2(SO4)3 + 3H2T
MgO + H,SO, = MgSO4+ H,O

Zn + 2HCI = ZnCl;, + H?

Mg + H,SO, = MgSO4 + HQT
NaCl + HCI =

Na,SO, + HCI

FE(OH)g + 3HNO; = FE(NO3)3 + 3H,0
3Zn + 8HNO3 = 3Zn(NO3), + 2NO + 4H,0

CaO + 2HCI = CaCl; + H,0
Fe,O3 + 6HCI = 2FeCl; + 3H,0

Fe,O3 + 3H,S0, = Fez(SO4)3 + 3H,0

3Li,O + 2H3PO, = 2LI3PO4 + 3H,0

3MgO + 2H;PO, = Mg3(PO4)2 + 3H,0
A|203 + 3H,S0, = Al, (804)3 + 3H,0

Cu +HCl =
Au + H,SO, =
H3PO4 + H,SO4 =

Na,CO3 + 2HCI = 2Na CI +CO,1 + H,0
NaCI(TB,)+ HNO3; (k) = NaNO;z + HCI

Mg + 2HCI = MgCl, + Ha?
3Mg + 2H3PO, = Mg3(PO4)2 + 3H,1

KHNCJIOTHBIE OKCHU/bI

Bapuanr 13

B,0Os; + AlLO; —
8203 + Fe(OH)3 —

SO3 + NaOH

—>

SO; + FeO —

Mn,0O; + Fe(OH); —
Mn,O; + MgO -
P,Os5 + H,O —

P>,Os5 + Na,O

—>

CO, + Zn(OH), —

CO,+ NaOH

—>

Mg + HCl —
Fe,O3 + HCl —
Ca + H3PO, —
MgO + H3PO, —
MgO + H,SO, —
Mg + H,S0O, —
H;PO4 + H, SO, —
Fe(OH); + HNO; —



N,Os + Cr,03 —
N,Os + Al(OH)3 -
N,Os + CaO —

P,Og + Zn(OH)z -
P,O5 + I\/IgO -
Mn,O7 + Al,O3; —
Mn,O; + FE(OH)g —

KHUCJIOTHBIE OKCUJbI
Bapuanr 14

P,Os5 + Cr,0O; —
P,Os5 + A|(OH)3 -
P,Og + MgO —
P,Og + Zn(OH)z -
P,Os + LIOH —
CO, + Zn(OH), —
CO,+ NaOH —
N,Os + Cr,0; —
N,Os + AI(OH); —
N,Os + CaO —
B,Os; + Al,O3 —
B,O3 + FE(OH)g —
SO3+ NaOH —

SO; + FeO —
SO3+H,0 —
Mn,0O7 + Fe(OH); —
Mn,O7 + MgO -

KHUCJIOTHBIE OKCHUJbI
Bapuanr 15

SOz + FE(OH)g —
SO; + Zn(OH), —
B,O; + MgO —
B,O3 + Zn(OH)2 -
B,Os; + NaOH —
B,Oz; + H,O —

CO, + Zn(OH), —>
CO,+ NaOH —
N.Os + Cr,0; —
N,Os + Al(OH)3 —>
N,Os + CaO —
Mn,O7 + Al,O; —
Mn,O; + Fe(OH)3 —>
Mn,O; + MgO -
P,Os + Cr,0; —
P,Os + Al(OH)3 —>

KNUCJIOTHBIE OKCH/bI
Bapuanr 16

Mn,O7 + Al,O; —

Mn,0O7 + Zn(OH), —
Mn,O; + NaOH —



Mn,0O7 + K;O —
Mn,O7; + H,O —
P,Os + H,O —
P,Os + Na,O —
CO, + Zn(OH); —
CO,+ NaOH —
N,Os + Cr,0; —
N,Os + Al(OH)3 -
N,Os + CaO —
P,O5 + I\/IgO -
P,Os5 + Zn(OH)z -
B,Os; + K;:O —
B,O; + MgO -
B,O; + Zn(OH)z —
B,O3; + NaOH —

KUCJIOTHBIE OKCH/IbI
Bapuant 17

N.Os + Cr,0; —
N,Os + Al(OH)3 —>
N,Os + Be(OH)z —
N,Os + LIOH —
N,Os5 + H,O —

P,Os5 + H,O —

P,Os5 + Na,O —

CO, + Zn(OH)z -
CO,+ NaOH —
N,Os + Cr,0; —
N2Os + AI(OH); —>
N,Os + CaO —
Mn,O; + Al,O; —
Mn,O; + FE(OH)g —
Mn,O; + MgO —
Mn,O7 + Zn(OH), —
B,O3 + MgO —

KHUCJIOTHBIE OKCHUJbI
Bapuanr 18

N,O3z + ZnO —

N,O3 + Fe(OH)3 —
N,Osz+ BaO —

N,Os3 + Zn(OH)2 -
N,Osz+ NaOH —
N,O3; + FeO —

N,O; + H,O —

P205 + HZO —>

P,Os5 + Na,O —
Mn,O; + Al,O; —
Mn,O; + FE(OH)g -
Mn,O; + MgO —
Mn,0O7 + Zn(OH), —
B,Os + Zn(OH)z -
B,Os; + NaOH —
N,Os + Al(OH)3 —>



N,Os + CaO —
Mn,O; + Al,O; —

KHUCJIOTHBIE OKCUJbI
BapuanTt 19

COy+ AlLO; —>

CO, + Fe(OH); —
CO»* MgO —

CO; + K,O —»
CO;+H,0 —>
Mn,O7 + Al,O3 —
Mn,O; + FE(OH)g —
Mn,O; + MgO -
Mn,O; + Zn(OH)2 —
N,Os + Cr,03 —
N.Os + A|(OH)3 -
N,Os + CaO —
Mn,O7 + Al,O3; —
Mn,0O7 + Fe(OH); —
Mn,O; + MgO -
Mn,O; + Zn(OH)z —
Mn,0O; + Zn(OH), —
Mn,O; + NaOH —

KUCJIOTHBIE OKCH/IbI
Bapuant 20

SO, + Cr,0; —

SO, + AI(OH); —>
SO+ MgO —>

SO,+ Zn(OH)z —
SO, + LIOH —

SO+ H,O —»

SO, + Na,O —

P,Os + H,O —

P,Os5 + Na,O —
N.Os + Cr,0; —
N,Os + Al(OH)3 —>
N,Os + CaO —
Mn,O7 + Al,O; —
Mn,0; + Fe(OH); —
Mn,O; + MgO —
Mn,O; + Zn(OH)z —
Mn,O; + Al,O; —
Mn,O; + Fe(OH)3 —>
Mn,O; + MgO —>
Mn,O7 + Zn(OH)z —>

KHUCJIOTHBIE OKCHUbI
Bapmuanr 21

Si0; +Zn0O —

SiO; + Fe(OH); —

SiOy+ BaO —

SiO; + Zn(OH), —



SiO; + NaOH —
SiO; + FeO —

Si0, + H,O —

P,Os5 + H,O —

P,Os5 + Na,O —
N,Os + Cr,0; —
N.Os + A|(OH)3 -
N,Os + CaO —
Mn,O; + Al,LO; —
Mn,O; + FE(OH)g —
Mn,O; + MgO —
Mn,O7 + Zn(OH)z -

KHUCJIOTHBIE OKCUJbI
Bapuaur 22

B,O3; + Al,O; —
B,O; + FE(OH)g -
B,O3 + MgO —
B,Os; + Zn(OH), —
B,Os; + NaOH —
B,Os; + K;O —
B,O3; + H,O —
P,Os + H,O —
P,Os5 + Na,O —

KHUCJIOTHBIE OKCHU/bI
Bapuanr 23

P,Os5 + Cr,0; —
P,0s + AI(OH); —
P,Os + MgO —

P,Os5 + Zn(OH), —
P,Os + LIOH —
P,Os5 + H,O —

P,Os5 + Na,O —
Mn,O7 + Al,O; —
Mn,0O7 + Fe(OH); —
Mn,O; + MgO -
Mn,O; + Zn(OH)z —

KHUCJIOTHBIE OKCH/JIbI
Bapunant 24

SO0z +2Zn0O —»

SOs + Fe(OH)3 -
SO3+Ba0O —

SOz + Zn(OH)z -

SO; + NaOH —

SOz + FeO —»

SO;+H,0 —

KHUCJIOTHBIE OKCHU/IbI
Bapuant 25

B,0; + AlbO; —

B,O3 + Fe(OH); —

B,O; + MgO —



B,Os3 + Zn(OH)z -
B,O3; + NaOH —
B,Os; + K;O —
B,O3; + H,O —

KUCJIOTHBIE OKCH/IbI
BapuanTt 26

P,Os5 + Cr,0O; —

P,Og + Al(OH)3 —

P,Os + MgO —

P,Os5 + Zn(OH)z -

P,Os + LIOH —

P,Os5 + H,O —

P,Os5 + Na,O —

KHUCJIOTHBIE OKCHU/bI
Bapuant 27

SO3+7Zn0O —

SO;3 + Fe(OH); —

SOz +Ba0 —

SOz + Zn(OH), —

SOz + NaOH —

SO; + FeO —

SO3+H,O —>

KHUCJIOTHBIE OKCUbI
Bapuant 28

Mn,O7 + Al,O3; —

Mn,O; + Fe(OH); —
Mn,O7 + MgO -

Mn,O; + Zn(OH)z —
Mn,O; + NaOH —

Mn,0O7 + K;:O —

Mn,O7 + H,O —

KHUCJIOTHBIE OKCH/JIbI
Bapuant 29

N.Os + Cr,0; —

N2Os + AI(OH); —>

N,Os + CaO —

N.Os + Be(OH), —

N,Os + LIOH —

N.Os + H,O —

N,Os + Na,O —

KMUCJOTHBIE OKCUJbI
Bapuant 30

N,O3z + ZnO —

N,O3; + Fe(OH); —

N,Osz+ BaO —

N,O3 + Zn(OH)z -

N,O3z+ NaOH —

N,O3; + FeO —

N,Oz; + H,O —



KHUCJIOTHBIE OKCH/IbI
Bapuanr 31

COy+ Al,O3 —

CO; + Fe(OH); —

CO,*+ MgO —

CO, + Zn(OH), —

CO,+ NaOH —

CO; + K,O —»

CO;+H,0 —>

KUCJIOTHBIE OKCH/IbI
Bapuanr 32

SO, + Cr,0; —

SO, + AI(OH); —

SO,+ MgO —

SO,+ Zn(OH)z —

SO, + LIOH —

SO+ H,O —

SO; + Na,O —

KHUCJIOTHBIE OKCHU/bI
BapuanTt 33

SiO, + ZnO —

SiO; + Fe(OH); —

SiO;+ BaO —

SiO; + Zn(OH), —

SiO; + NaOH —

SiO; + FeO —

Si0O, +H,O —

KHUCJIOTHBIE OKCUJbI
Bapuant 34

B,O; + Al,O; —

B,O3 + Fe(OH)3 -

B,O3 + MgO —

B,O3 + Zn(OH)2 -

B,Os; + NaOH —

B,Os; + K;:O —

B,Oz; + H,O —

KHUCJIOTHBIE OKCH/IbI
Bapuant 35

P,Os + Cr,0; —

P205 + Al(OH)3 —>

P205 + I\/IgO —>

P,Os5 + Zn(OH)z —>

P,Os + LIOH —

P,Os5 + H,O —

P,Os5 + Na,O —

KHUCJIOTHBIE OKCHUAbI
Bapuant 36
SO3;+7Zn0O —»



SO3; + Fe(OH); —
SO;+Ba0O —
SOz + Zn(OH); —
SO; + NaOH —
SO; + FeO —»
SO3+H,0 —>

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 1

1. Hamucath BelpakeHUs 3aKOHA JEHCTBUS MaceC Ul peaKLuii:
a) 2NO; + Cl, —» NOCl;;  6) CaCO;3 — CaO¢ + CO,
2. Kakx wusmenutcs ckopocte peakiuu 2NO, + O, ; — 2NO, |, eciu yMEeHBIIUTH O0BEM
PEaKIMOHHOIO cocya B 3 paza?
3. TemmneparypHblii KOA(QQHUIMEHT CKOPOCTH peakuuud paBeH 2,8. Bo CKOIBKO pa3 BO3pacTer
CKOPOCTb PEaKIMH IPHU MOBBIILIEHUH TeMneparypsl oT 20 10 75 o°c?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBeCHE B
peaxkuuu
a) MpU MOHUKEHUM TEMIEpaTypbl?  O) IpU NOBBILIEHUU JaBICHUS?

5. PaBHOBecue B cucreme YCTQHOBUJIOCH  IIPH
CIEIYIOMNUX KOHLIEHTpAIUIX: . Onpenenutsb

HCXOIHBIC KOHIOCHTpaluK1

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 2

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PeaKIuil:

2. Kak wu3MEHHUTCS CKOpPOCTh pEeaKIuH , €clln
YMEHBIINTh 00BEM PEAKIIMOHHOTO cocyza B 3 paza?

3. TemmeparypHblii KOX(pOHUIMEHT CKOPOCTH pEakIuH paBeH . Bo ckompko pa3 Bo3pacTer
CKOPOCTb PEaKLIMH IIPY MOBBIILIEHUHN TEMIIEPATYPBI OT 10 0C?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peakuuu
a) MpU MOHWKEHUM TeMIepaTypbl?  O) Npu MOBBINICHUN JaBIeHUs?

5. PaBHOBecue B cucreme YCTaHOBWJIOCH  TIpU
CIEIYIOMNX KOHIEHTpAIUIX: . Ompenenutsb

HCXOJHBIC KOHICHTpAllu

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 3

1. HanwmcaTs BbIpaKeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wW3MEHHUTCS CKOpPOCTh peaKIuu , €ciu
YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyna B 3 paza?

3. TemmeparypHblii KOX(POHUIMEHT CKOPOCTH pEakIWH paBeH . Bo ckompko pa3 Bo3pacTer
CKOpPOCTb PEaKLMH MPH MMOBBIIIEHUU TEMIIEPATYPBl OT 110 0C?

4. B KaKkoM HaIpaBJICHUN CMECTHUTCS paBHOBECHE B

peaxiuu




a) TIpU MMOHWYKEHUHW TeMIIepaTyphel?  0) MPH MOBBIICHUN JABICHUS?

5. PaBHOBecue B  cucreme YCTaHOBWJIOCH  IIPU
CIICAYIOMIMX KOHICHTPAIIHSX: . Omnpenenutpb
HNCXOJHBIC KOHICHTpAIUN

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 4

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PEaKIuil:

2. Kak wu3MEHHTCS CKOpPOCTh peaKIuH , eciu
YBEJIMYUTh 00bEM PEAKLIMOHHOIO cocyia B 2 paza?

3. Bo ckompko pa3 cienyer yBEIMYUTh KOHLEHTPAIHIO , YTOOBI CKOpPOCTh DPEaKLUU

yBeJIM4MuiIach B 4 paza?

4. B KaKoOM HaIpaBJICHUU CMECTUTCH paBHOBECHE B
peaxkuuu
a) MIPY MOBBIIICHUH TEMIIEpaTypbl?  0) IpU MOHIKEHUH JaBIICHUS?

5. Ilpu HEKOTOPOii TemIeparype paBHOBecHe B
CUCTEME YCTAaHOBUJIOCH MpPU  CIEAYIOLUX KOHUEHTPALUsX:

. Haiitu KOHCTAHTY PABHOBCCHUA U UCXOAHYIO

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPHUAHT 5

1. Hamwmcatb BBIpAXXCHHA 3aKOHA ﬂeﬁCTBHH MacC OJjia peaKHHﬁl

2. Kak wu3MeHUTCS CKOpPOCTh peaKIuH , €ciu
YBEJIMYUTH 00BEM pEaKLMOHHOIO cocyaa B 2 paza?

3. Bo ckonmpko pa3 cienyer yBETMYUTh KOHLIEHTPALUIO , UYTOOBI CKOpPOCTh DPEaKLIUU

yBenu4miIach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTHUTCH paBHOBECHE B
peakuuun
a) IIPU MOBBIIIEHUH TeMIepaTypbl?  0) IpU NOHM)KEHUU JIaBJICHUs?

5. Ilpmu HEKOTOpPOH TeMIeparype paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH TPU  CIEAYIOIUX KOHUEHTPALUsX:

. HailTu KOHCTaHTy paBHOBECUS U UCXOIHYIO

KOHICHTPAINUIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 6

1. HanwmcaTs BeIpaKeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wuW3MEHHUTCS CKOpPOCTh pEeaKIuH , €ciu
YBEIUYUTH 00bEM PEaKLIMOHHOTO cocyia B 2 paza?
3. Bo ckompko pa3 ciemyeT yBEIHYUTH KOHIIEHTPAIIHIO , UYTOOBI CKOpOCTh pPEaKIuu
yBEIMYMIIACh B 4 paza?
4. B KaKoM HaTpaBJICHUU CMECTHUTCS paBHOBecHe B

peaxiuu




a) TIpU TOBBIIIICHUH TeMIeparypbl?  0) IPH MOHWKEHUU JaBJICHUS?

5. Ilpu HEKOTOpPOH TEMIIEPAType

CUCTEME YCTAaHOBUJIOCH TIPU  CIIEAYIOIIUX
. HalTu KOHCTaHTy paBHOBECHS U UCXOJHYIO

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 7

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MacC AJIsl PEaKIil:

paBHOBECHE

B

KOHIICHTPAITUAX:

2. Kak wu3MEHHTCS CKOpPOCTh peaKIuH

YMEHBIIUTH 00bEM PEaKIIMOHHOTO cocy/a B 1,5 pa3a?
3. Bo ckompko pa3 cienyer yBEIMYUTh KOHLEHTPAIHIO

4. B KaKoM HaIlpaBJICHUU CMECTUTCS
peakuuu

yBenuuunack B 100 pa3?

b

€Clin

, YTOOBI CKOpOCTh DPEaKLUU

paBHOBecHE

a) MU MOBBIIICHUH TeMIepaTypel?  0) MpU NOBBIMICHUH JaBICHUS?

5. KoncranTa paBHOBEcUS peakiUH
paBHa . HaiiTu paBHOBECHBIE KOHLEHTpalUU

B

IIpU HEKOTOPOH TeMmmeparype

, €CIIM HadaJbHbBIC

KOHIOCHTpAaIUN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 8

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PeaKIuil:

2. Kak wu3MEHHUTCS CKOpPOCTh pEeaKIUH

YMEHBUINTh 00BbEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?
3. Bo ckompko pa3 ciemyer yBEIHMYUTh KOHIIEHTPAIIHIO

4. B KaKoOM HaIlpaBJICHUN CMECTUTCSA
peakuuu

yBennuuiack B 100 pa3?

b

€CJIIn

, UTOOBI CKOpPOCTb pEeaKINH

paBHOBecHe

a) MpY MOBBIIICHUN TEMIEpaTypbl?  0) MpH MOBBIIIEHNUN AaBJIECHUSA?

5. KoncraHTa paBHOBEcHS peakIUH
paBHa . HaiitTu paBHOBECHBIE KOHLEHTpaLU{

B

IIpU HEKOTOPOH Temmeparype

, €CIIH HadvaJbHbBIC

KOHICHTPAUHX 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 9

1. HanmcaTs BbIpakeHUs 3aKOHA JCHCTBUS MacC JUTsl peaKITUii:

2. Kak wuW3MEHHUTCS CKOpPOCTh pEeaKIuH

YMEHBUINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?
3. Bo ckompko pa3 ciemyeT yBENMYUTHh KOHIIEHTPAIHIO

4. B KaKkoM HaIlpaBJICHUN CMECTUTCSA
peaxkuuu

yBennumiack B 100 paz?

b

€CJIIn

, 4TOOBI CKOpPOCTb pPEaKIHU

paBHOBecHe

B



a) TIpU TIOBBIIIICHUH TeMIeparypsl?  O) IPH MOBBIICHUH JaBICHUS?

5. KoucranTa paBHOBecHs peakuuu IIpU HEKOTOPOM Temmeparype

paBHa . HaliTu paBHOBECHBIE KOHIIEHTpAllUH

, €CJIM Ha4daJIbHbIC

KOHICHTPAUHX 3TUX BCUICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KHHETHUKA 1 PABHOBECHE»
BAPUAHT 10

1. HanmcaTh BbIpaKeHUs 3aKOHA JACHCTBUS MacC JUIsl peaKIuii:

2. Ha ckombko TpagycoB cleayeT IOBBICUTH TeMIIEpaTypy CHUCTEMBI,

YTOOBI CKOpOCTh ,

MPOTEKAIOIEH B HEW peakluy BO3pocia B paz(y=__ )?

3. Bo ckompko pa3 cieqyer  yBEIMUYUTb  JIaBJIEHUE , UYTOOBI ~ CKOpOCThb
00pazoBaHus M0 peaxkiuu YBEIUYHIIACh B
100 pa3z?

4. B KaKoM HaIpaBICHUU CMECTUTCS paBHOBECHE B
peakuuu
a) MIpU NOHMWKEHUM TeMIepaTypbl?  O) NpU NOHUKEHUU JABICHUS?

5. KoncranTa paBHOBEcUS peakiUH IIpU HEKOTOPOH Temreparype
paBHa . HailiTu paBHOBECHbBIE KOHILIEHTpAIUU , €CIM HaydajbHbIE

KOHIOCHTpAaIUN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 11

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PeaKIuil:

2. Ha ckombkO TpagycoB CleAyeT TOBBICHTH TEMIIEPAaTypy CHUCTEMEI,

4YTOOBl CKOpPOCTH

MIPOTEKAIOILEH B HEM PEAKIIMU BO3POCIIA B paz(y=___)?

3. Bo ckompko pa3  ciedyeT  YBENIMYHTH  JaBJIICHUE , 4TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKkUuuu YBEJINUMIIaCh B
100 paz?

4. B KaKoM HaIpaBJICHUU CMECTHUTCSA paBHOBECHE B
peakuuu
a) TPU TIOHMWKEHUH TeMIIepaTypbl?  0) Mpy MOHMKEHUH JTaBICHUS?

5. KoncranTa paBHOBECHs peakiUu MpU HEKOTOPOW TeMmepaType
paBHa . HaliTu paBHOBECHBIE KOHILIEHTpALUU , €CIM HaydaJbHbIC

KOHICHTPAUN 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA 1 PABHOBECHE»
BAPUAHT 12

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHCTBHS Macc s peaKuHﬁ:

2. Ha ckoibKO TpagycoB cleAyeT HOBBICUTh TEMIEPAaTypy CHUCTEMBI,
MPOTEKAIOIIEH B HEW peakIuy BO3pocia B pa3 (y= )?

3. Bo ckompko pa3 ciueqyeT  yBEIMUYUTbh  JIaBJICHUE ,
o0pa3oBaHUs [0 peakluu

94TOOBI CKOpPOCTH

9TOOBl  CKOPOCTH
yBEITUYMIIAch B

100 paz?



4. B KaKkoM HaIpPaBJICHUU CMECTHUTCSH paBHOBecHUE B

peakuuu
a) IIpU MMOHWKEHUHW TEMIIEpaTyphei?  ©) MpHW MOHMWKEHUU JaBICHUS?

5. KoHcranTa paBHOBECHS peakluu IIPY HEKOTOPOU TeMIeparype
paBHa . Haiitu paBHOBECHbBIC KOHIICHTpAIMH , ©CJIH HadaJlbHbIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 13

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MacC AJIsl PEaKIil:
a) 2NO; + Cl, —» NOCl;;  6) CaCO;5 — CaO¢ + CO,
2. Kax wusmenutcs ckopocte peakiuu 2NO, + O, ; — 2NO, |, eciu yMEHBIIUTH O0BEM
PEaKIMOHHOI0 cocyia B 3 paza?
3. TemmneparypHblii KOA(QQHUIMEHT CKOPOCTH peakuuud paBeH 2,8. Bo CKOIBKO pa3 BO3pacTer
CKOPOCTb PEaKIMU MPHU MOBBILIEHUH TeMneparypsl oT 20 10 75 o°c?

4. B KaKoM HaIpaBJIEHUU CMECTUTCS paBHOBECHE B
peakuuu
a) MIpU NOHUKEHUM TeMIepaTypbl?  O) Npu NOBBIICHUN JaBlIeHUA?

5. PaBHOBecue B cucreme YCTQHOBUJIOCH  IIPH
CIEIYIOINUX KOHLIEHTpAIUIX: . Ompenenutsb

HCXOIHBIC KOHIOCHTpalK1

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 14

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PeaKIuil:

2. Kak wu3MEHHUTCS CKOpPOCTh pEeaKIUH , eciu
YMEHBIINTh 00BbEM PEAKIIMOHHOTO cocyna B 3 paza?

3. TemmeparypHblii KOX(pOHUIMEHT CKOPOCTH PEaKIMH paBeH . Bo CKONBKO pa3 Bo3pacTeT
CKOPOCTH PEAKIIHH IPH MOBBIICHAN TEMIIEPaTypsl OT g0 °C?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBeCHE B
peakuuu
a) MpU MOHMWKEHUM TeMIepaTypbl?  O) Npu MOBBIINICHUN JaBIeHUS?

5. PaBHOBecue B  cucreme YCTaHOBWJIOCh  IIpU
CIEYIOMNUX KOHIEHTpAIUIX: . Onpenenutsb

HNCXOJHBIC KOHICHTpAIUN

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 15

1. HanwmcaTs BeIpaKeHUS 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wuW3MEHHUTCS CKOpPOCTh pEeaKIuH , eciu
YMEHBIIUTh 00BEM PEAKIIMOHHOTO cocyna B 3 paza?

3. TemmeparypHblii KOX(POHUIMEHT CKOPOCTH pEakIWH paBeH . Bo ckompko pa3 Bo3pacTer
CKOPOCTh PEAKIIMH TP MOBBIICHAN TEMIIEPATypsl OT g0 °C?

4. B KaKkoM HampaBJICHUN CMECTUTCA paBHOBecHe B

peaxiuu




a) TIpU MMOHWYKEHUHW TEMIIepaTypbl?  0) MPU MOBBIIICHUN JABJICHUSA?

5. PaBHOBecue B  cucreme YCTaHOBWJIOCH  TIpU
CJIEAYIOIIMX KOHUEHTpALUAX: . Onpenenutsb
UCXOJHbIE KOHIICHTpAU1

TEMA: «<XUMHNYECKASA KUHETHUKA 1 PABHOBECHE»

BAPUAHT 16

1. HanwucaTh BbIpakeHHs 3aKOHA J€HCTBUA Macc AJIs peakLuii:

2. Kak wu3MeHHTCSd CKOpPOCTh peakluH , eciu
YBEIUYUTH 00bEM PEaKLIMOHHOTO cocyia B 2 paza?

3. Bo ckonpko pa3 cienyeT yBEIMUUTh KOHLEHTPALMIO , UYTOOBI CKOpPOCTh DPEaKLUU

yBenu4miach B 4 paza?

4. B KaKoM HalpaBJICHUU CMECTHUTCS paBHOBECHE B
peakuuu
a) IIPY NOBBIILIEHUH TeMIepaTypbl?  0) IpU MOHMKEHUH JaBJIeHUs?

5. Ilpmu HEKOTOpPOH TeMIeparype paBHOBECHE B
cucreme YCTAHOBMJIOCH IIPU  CIEAYIOIIUX  KOHLIEHTPALMIX:

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 17

1. Hamucath BelpakeHUs 3aKOHA JEMCTBUS MacC AJIsl PeaKIuil:

. HaillTu KOHCTaHTy paBHOBECHS U UCXOJHYIO

2. Kak uW3MEHUTCS CKOpPOCTh pEaKIuH , eciu
YBEJIUYUTh 00bEM PEAKLIMOHHOTO cocyia B 2 paza?

3. Bo ckompko pa3 cieayeT yBETHMUUTh KOHIIEHTPALUIO , UTOOBI CKOpPOCTb peaKluu

yBeJIn4ymiIach B 4 paza?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBecCHE B
peakuuu
a) MpU MOBBIIICHUN TEMIEpaTypel?  0) NP MOHMKEHUU JAaBJICHUSA?

5. Ilpu HEKOTOpOU TEMIIEpAType paBHOBECHE B
cucreMe YCTAaHOBUJIOCH TPU  CIEAYIOIUX KOHIEHTpalMsIX:

KOHIICHTPAIHIO

TEMA: «XUMHNYECKAS KUHETHUKA 1 PABHOBECHE»
BAPUAHT 18

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHCTBHS Macc s peaKuHﬁ:

. Haiitu KOHCTAHTY PABHOBCCHUA U UCXOAHYIO

2. Kak wu3MEHHTCS CKOpPOCTh peaKIuH , €clu
YBEJIMYUTH 00BEM PEaKLMOHHOIO cocyaa B 2 paza?
3. Bo ckompko pa3 cienyer yBEIMUUTh KOHLEHTPAIHIO , UTOOBI CKOPOCTh PEAKIHUU

yBeJIMYMWIIach B 4 paza?




4. B KaKkoM HaIpPaBJICHUU CMECTHUTCSH paBHOBECHE B

peaxkuuu
a) TIpU TOBBIIIICHUHU TeMIEepaTypbl?  0) IPH MOHWIKEHUHU JaBJICHUS?
5. Ilpmu HEKOTOpOH TeMIIepaType paBHOBECHE B
CUCTEME YCTAaHOBUJIOCH TPU  CIEAYIOIIUX KOHUEHTPaLUAX:
. HailTu KOHCTaHTy paBHOBECUS U UCXOIHYIO
KOHLEHTPALUIO

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 19

1. Hamucath Belpa)keHHs 3aKOHA JEMCTBUS MacC AJIsl PEaKIHil:

2. Kak wu3MEHUTCS CKOpPOCTh peaKIuH , eciu
YMEHBUINTh 00BEM PEAKLIMOHHOTO cocyaa B 1,5 pa3a?

3. Bo ckompko pa3 ciemyeT yBEIMYUTh KOHILEHTPAIHIO , UTOOBI CKOpPOCTb peaKluu

yBenuuuaack B 100 pa3?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu
a) MpU MOBBIIICHUN TEMIEPATypbl?  0) NPH MOBBIIIEHUHU AABJICHUSA?

5. Koncranta paBHOBecUs peakiUH IIpU HEKOTOPOH Temreparype
paBHa . HailiTu paBHOBECHbBIE KOHILIEHTpAIUU , €CIM HaydajbHbIE

KOHIOCHTpAIUN 3TUX BCIICCTB COCTABJIAJIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 20

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MaccC AJIsl peaKIuil:

2. Kak wu3MEHHUTCS CKOpPOCTh peaKIUH , eciu
YMEHBUINTh 00BbEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckompko pa3 cieayeT yBETHMUUTH KOHIIEHTPALIUIO , UTOOBI CKOpPOCTb peaKluu

yBennumiack B 100 paz?

4. B KaKoM HaIpaBJICHUU CMECTHUTCS paBHOBeECHE B
peakuuu
a) MpU MOBBIIICHUN TEMIEPaTyphbl?  0) NPH MOBBIIMIEHUN AaBJIECHUSA?

5. KoHncraHTa paBHOBEcHS peakiiH IIPY HEKOTOPOM TeMmmeparype
paBHa . HaliTu paBHOBECHbBIE KOHIIEHTpAIUU , €CIM HaydajJbHbIE

KOHICHTPAUHX 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPHUAHT 21

1. HanmcaTh BeIpaKeHUs 3aKOHA JACHCTBUS MacC JUTsl peaKITuii:

2. Kak wuW3MEHHTCS CKOpPOCTh pEeaKIuu
YMEHBIINTh 00BEM PEAKIIMOHHOTO cocyaa B 1,5 pa3za?

3. Bo ckompko pa3 ciemyeT yBEIHMYUTh KOHIIEHTPAIIHIO , UTOOBI CKOPOCTH pPEaKIu’

yBennumiack B 100 paz?

, €CIH




4. B KaKkoM HaIpPaBJICHUU CMECTHUTCSH paBHOBECHE B

peakuuu
a) TIpU TOBBIIIICHUHU TeMIepaTypbl?  0O) IPH MOBBIIIICHUH JTaBJICHHS?

5. KoHcranTa paBHOBECHUS peakiuu IIpH HEKOTOPOH TeMIieparype
paBHa . Haiitu paBHOBECHbBIC KOHIICHTpAIMH , ©CJIH HadaJbHbIC

KOHICHTPAUX 3TUX BCUICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KHHETHUKA U PABHOBECHE»
BAPUAHT 22

1. HanmcaTh BbIpaKeHUSs 3aKOHA JACHCTBUS Macc JUIsl peaKIuii:

2. Ha ckombko TpagycoB cleayeT IMOBBICUTH TeMIepaTypy CHUCTEMbl, YTOObI CKOPOCTh |,

MPOTEKAIOIEH B HEW peakliuy BO3pocia B paz(y=__ )?

3. Bo ckompko pa3 ciueqyer  yBEIMUYUTb  JIaBJIECHUE , 4YTOOBI ~ CKOpOCTh
o0pazoBaHus 10 pPEaKIuu YBEJIUYHIIaCh B
100 pa3z?

4. B KaKoM HaIpaBJICHUU CMECTUTCS paBHOBECHE B
peaxkuuu
a) MIpU MOHMKEHUM TeMIepaTypbl?  O) NpU NOHUKEHUU JABICHUS?

5. Koncranta paBHOBecUs peakiUH IIpU HEKOTOPOH Temreparype
paBHa . HailiTu paBHOBECHbBIE KOHILIEHTpAIUU , €CIM HaydajbHbIE

KOHIOCHTPpAIUN 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETUKA U PABHOBECHE»
BAPUAHT 23

1. Hamucath BelpakeHHs 3aKOHA JEMCTBUS MaccC AJIsl peaKIuil:

2. Ha ckombko TpagycoB cCleAyeT TOBBICHTH TEMIEPaTypy CHUCTEMBI, 4YTOOBI CKOpPOCThH

MIPOTEKAIOILEH B HEM PEAKIIMU BO3POCIIA B paz(y=___)?

3. Bo ckompko pa3 cieayeT — yBEIMYUTHh  JIABJICHUE , 9TOOBI  CKOpPOCTh
o0Opa3oBaHus [0 peaKkuuu YBEIIMUMIIaCh B
100 pa3?

4. B KaKoM HaIpaBJICHUU CMECTHUTCSA paBHOBECHE B
peakuuu
a) TPU TIOHWKEHUH TeMIIepaTypbl?  0) Mpy MOHMKEHUU JTABJICHHUS?

5. Koncranta paBHOBECHs peakiuu MpU HEKOTOPOW Temmeparype
paBHa . HaliTu paBHOBECHBIE KOHILIEHTpALUU , €CIM HaydaJIbHbIC

KOHICHTPAUN 3TUX BCIICCTB COCTABJIAIN:

TEMA: «XUMHNYECKAS KUHETHUKA U PABHOBECHE»
BAPUAHT 24

1. Hamwmcatb BBIPpAXKCHUSA 3aKOHA JEeHCTBHUS Macc s peaKI_II/II‘/’H

2. Ha ckombko TpagycoB cIeAyeT IMOBBICUTH TeMIepaTypy CHUCTEMBbI, YTOOBI CKOPOCTh |,
MPOTEKAIOIIEH B HEW peakIuy BO3pocia B pa3 (y= )?



3.

Bo ckombko pa3 ciemyeT  yBEIWYUTh  JABJICHHUE , 4TOOBI ~ CKOPOCTh
o0pa3oBaHus [0 peakluu YBEJIMUUIIACH B
100 pa3z?

B KaKoOM HaIpaBJICHUU CMECTUTCH paBHOBECHE B
peakuuu

a) IpU MOHWKEHUU TeMIlepaTypbl?  0) MpH MOHWKECHUU JIaBJICHUA?

KoHcranta paBHOBecHsI peaknu IIPU HEKOTOPOM Temmeparype
paBHa . HaliTu paBHOBECHBIE KOHIIEHTpALUU , €CIIi Ha4aJbHbIC

KOHICHTPAIUMK 3TUX BCIICCTB COCTABJIAIN:

TEMA: «PacTBopbI 3J1eKTpoIuTOB. I'naposus coJeib»

10.

BAPUAHT 1
CocTaBbTe MOJEKYJSPHbIE W WOHHO-MOJICKYJISIDHBIC YpPaBHEHHUs PEAKIMd B3aMMOJICHUCTBHUS B
pacTBOpax MeXIy:
CocTaBbTe MOJEKYISPHBbIE U HOHHO-MOJICKYISPHbIE YpaBHEHUS TUIPOIN3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBpTe MOJIEKYJISIPHBIE M HOHHO-MOJIEKYJIIDHBIE YpPaBHEHMsI PEaKIM B3aUMOAECUCTBUS B
pacTBOpax Mexny:
CocTaBbpTe MOJEKYJSPHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS THIPOIN3a
coJei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CocTaBpTe MOJEKYISIpHbIE M HOHHO-MOJEKYISPHBIE YpPaBHEHHsI PEaKIMi B3aUMOACHCTBUS B
pacTBoOpax MexXIy:
CocTaBbTe MOJIEKYISPHbIE U HOHHO-MOJIEKYISPHBIE YPaBHEHUS TUIPOIH3a
COJICH: . Onpenenute cpeny (pH) pactBopos.

BAPUAHT
CocTaBpTe MOJIEKYJSIPHBIE M MOHHO-MOJIEKYJIIDHBIE YpaBHEHMsI PEaKIUil B3aMMOJICHCTBUS B
pacTBOpaxX MEXIY:
CocTaBbTe MOJIEKYJSpHbIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS THIPOIN3a
cojei: . Onpenenute cpeny (pH) pacTBopos.

BAPUAHT
CocTaBpTe MONEKYJSIpHBIE M HOHHO-MOJEKYISPHBIE YpPaBHEHHsI PEaKIMi B3aUMOACUCTBUS B
pacTBoOpax MexIy:
CocTaBbTe MOJEKYISIPHBbIC U HOHHO-MOJIEKYISPHBIE YPaBHEHUS TUIPOIH3a
COJICHA: . Onpenenute cpeny (pH) pactBopos.

TEMA: «OCHOBHBIE KJIACChI HEOPTAHUYECKHWX COEJJUHEHU»

1.

BAPHUAHT 1

HAIIMIIUTE ®OPMVYJIBI OKCHJIOB BTOPOI'O IIEPHUONA TIEPUOJHUYECKOI1
CHUCTEMBI, VUUTBIBAS HMX BBICIIYIO BAJIEHTHOCTb, U  YKAXWTE
XUMMNYECKHNU XAPAKTEP OKCHUIOB.



. HAIIUIIUTE: a) AJIA KUCJIOT H3;AsO, M HNO, BO3MOXHBIE KHUCJIOTHBIE
OCTATKH, YKA3AB UX 3APAAHOCTb U ®OPMVYJIbI KMCJIOTHBIX OKCUJ/IOB; 0)
JUIs1 OCHOBAHUI KOH WU Ba(OH); BOSMOXHbBIE OCHOBHLIE OCTATKU, YKA3AB
X 3APAJHOCTbD U @OOPMVIJIBI OCHOBHBIX OKCHUIAOB; B) TI'PAOUMYECKUE
OOPMVIIbI H3AsO4 U Ba(OH);.

. 3AIIAIINTE YPABHEHUS PEAKLIVI B3AUMOJENUCTBUS AM®OTEPHOI'O Ga(OH);
C PACTBOPAMUM: a) I'MIPOKCHJIA HATPUA; 6) COJITHOM KUCJIOTHI.

. COCTABbTE OMHIUPUYECKHUE MW TPAOUYECKHE @OPMVYIJIbI CIEAYIOMNX
COJIEU: CVJIBPAT HUTPUA, TH/IPOKCOXJ/IOPHUI MAI'HUA, I'YJJPOCHIIUKAT KAJIUA,
YKAJKUTE, K KAKOMY TUITY OTHOCATCA 5TU COJIN.

. C KAKUMU W3 IEPEYMCJIEHHBIX BEIIECTB MOXET PEATMPOBATH OKCH/]
KAJIBIJUA: OKCHJ] HATPHA, BOJA, ®OCPOPHAA KHCJIOTA, OKCHJ] XJIOPA (V1)
THJIPOKCHJ] KAJIMA, HUTPAT IJUHKA. 3AIIMIIUTE YPABHEHUS BO3MOXHBIX
PEAKIIMI1 1 HABOBUTE ITPOJIYKTHI PEAKIIH.

BAPUAHT 2

. HAIIUIIUTE ®OPMVYJIbI OKCUAOB TPETBEIO IIEPUONA TIEPUOJUYECKOU
CUCTEMBI, VUUTBIBAS HMX BBICIIYIO BAJIEHTHOCTb, U  YKAXWTE
XUMMNYECKHNU XAPAKTEP OKCHUIOB.

. HAIMIIUTE: a) JUI1 KUCJOT HsAsO; U HNO; BO3MOXKHBIE KUCJIOTHBIE
OCTATKU, YKA3AB UX 3APSIJTHOCTb U ®OPMVYJIbl KUCJIOTHBIX OKCHUJIOB; 6)
JUTS1 OCHOBAHUI NaOH U Ca(OH), BOBMOXHBIE OCHOBHBIE OCTATKU, VKA3AB
UX 3APSJIHOCTbL U ®OPMYJIBI OCHOBHBIX OKCHUJOB; B) I'PAGUUYECKUE
®OPMYVYJIbI H3AsO; U Ca(OH)s.

. 3ATIAIIUTE YPABHEHUS PEAKIINI B3AUMOJIEVICTBUA AM®OTEPHOI'O A4I(OH); C
PACTBOPAMU: a) I'M{POKCHIA HATPU, 6) COJIAHOH KHCJIOTBI.

. COCTABBTE OMHIUPHUYECKHUE W TIPAOUYECKHE ®OPMVIIbI CIIEAYIOMNUX
COJIEU: CVJIIBPAT MATHHUA, T'MJ[POKCOCYIIb@AT MAI'HUA, JUIHPODOCDPAT
KAJINA, YKAXKUTE, K KAKOMY TUITY OTHOCATCA 3TU COJIN.

. C KAKUMMU U3 MMEPEYMCJIEHHBIX BEIIECTB MOXET PEATUPOBATbD [H/POKCH
KAJIBIIUA: OKCHI HATPHA, BOJA, ®OCP®OPHAA KHCJIOTA, OKCHI] XJIOPA (VI),
THJIPOKCHJ KAJIMA, HUTPAT [[HHKA. 3AIIMIIUTE YPABHEHHS BO3MOXHbBIX
PEAKIIMI 1 HA3OBUTE IPOJYKTbI PEAKIIUI.

BAPUAHT 3

. HATIMIIUTE ®OPMVIJIbI OKCUIOB s- U p-OJIEMEHTOB YETBEPTOI'O IIEPHO/A
HEPUOJUYECKON CHUCTEMBI, VUMTBIBASL HX BBICIIYIO BAJIEHTHOCTDH, U
YKAXUTE XUMNYECKU1U XAPAKTEP OKCHUJIOB.

. HATIMIIUTE: a) 1JI1 KUCJIOT H3PO4 U HIO3 BOSMOXHBIE KMCJIOTHBIE OCTATKMU,
YKA3AB HX 3APAJHOCTbL U ®OPMYJIbl KHCJIOTHBIX OKCUIOB; 6) IJIA
OCHOBAHUUN RbOH U Mg(OH), BOSMOXHbBIE OCHOBHBIE OCTATKHU, YKA3AB UX



3APAJHOCTD U ®OPMVJIbI OCHOBHBIX OKCHUIOB; B) TPAOUYECKUE ®OPMYVYJIbI
H3PO, U Mg(OH),.

. 3AIIAIIUTE YPABHEHMS PEAKIIUN B3AUMOJIEUCTBUS AM®OTEPHOI'O Zn(OH),
C PACTBOPAMUM: a) 'MIPOKCHJIA KAJIUA; 6) CEPHOM KHCJIOTHI.

. COCTABbTE OMHIUPHUYECKHUE W TPAOUYECKHE ®OPMVYIJIbI CIEAYIOMNX
COJIEU: XJIOPHUI] MAIHUA, T'HAPOKCOCYJIb®AT JKEJIE34 (), TH/[POPOCDAT
KAJINA, YKAXKUTE, K KAKOMY TUITY OTHOCATCS 9TU COJIN.

. C KAKMMU U3 TEPEYMCJIEHHBIX BEILECTB MOXET PEATHUPOBATbH OKCH/]
HATPHA: OKCHJ] KAJIBLIHA, BOJA, ®OCO®OPHAA KHCJIIOTA, OKCHI] XJIOPA (I,
THIPOKCHIl KAJIHA, HUTPAT IJUHKA. 3AIALUIMTE YPABHEHUST BO3MOXHBIX
PEAKIUI 1 HASOBUTE IIPOJYKTbI PEAKIIUI.

BAPHUAHT 4

. HAIIMIIUTE @®OPMVJIbl OKCHUIOB s- W p-OJIEMEHTOB [ATOI'O IIEPHOJIA
HEPUOJNMYECKON CHCTEMBIL, VUMTBIBASL HX BBICIIYIO BAJIEHTHOCTDH, U
YKAXUTE XUMHUYECKHNHN XAPAKTEP OKCHU/IOB.

. HAITMIIUTE: a) AJISI KUCJIOT H3PO3; U HCIO3 BOBMOXHBIE KMCJIOTHBIE OCTATKU,
YKA3AB HUX 3APAJHOCTH U ®OOPMYVYIJIbI KHUCIIOTHBIX OKCHUIOB; 6) IJIA
OCHOBAHUI CsOH U Fe(OH); BO3BMOXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APAHOCTD U ®OPMYVYJIbI OCHOBHbBIX OKCUJOB; B) TPAOUYECKUE ®OPMYVYIJIbI
H3POs 1 FE(OI‘])Z

. 3AIIAIIUTE YPABHEHMS PEAKIIUN B3AUMOJIEUCTBUS AM®OTEPHOI'O Cr(OH);
C PACTBOPAMU: a) T'MJPOKCHJA HATPUA; 6) COJIAHOU KUCJIOTAI,

. COCTABBTE OMIUPHUYECKHUE W TI'PAOUYECKHE ®OPMVIJIbI CIIEAYIOMNUX
COJIEU: KAPBOHAT MATI'HUA, THAPOKCOCYJIb®@AT JKEJIE34 (), THAPOCYIIP®AT
KAJIHA, YKAXKUTE, K KAKOMY TUITY OTHOCATCHA 3TU COJIN.

. C KAKMMU U3 MEPEUYMCJIEHHBIX BEIIECTB MOXET PEATMPOBATL OKCHI
MATHHA: OKCHJ] KAJIBLJUA, BOJA, ®OCDPOPHAA KHCJIOTA, OKCHI XJIOPA (VII),
THJIPOKCH KAJIUA, HUTPAT [[HHKA. 3AIIMIIUTE YPABHEHHS BO3MOXHbBIX
PEAKIIMI 1 HABOBUTE ITPOJYKThI PEAKIIW.

BAPHUAHT 5

. HATIMIIUTE @®OPMVIJIbl OKCHUAOB s- W p-OJIEMEHTOB [ATOI'O IIEPHOJIA
HEPUOJNMYECKON CHCTEMBIL, VUMTBIBAS HX BBICIIYIO BAJIEHTHOCTDH, U
YKAXUTE XUMNYECKHUU XAPAKTEP OKCHUJIOB.

. HAIMILUTE: a) U KUCJIOT H,S U HClO, BOSMOXKHBIE KUCJIOTHBIE OCTATKH,
VKA3AB HUX 3APSJHOCTh U ®OPMYJIbI KUCJOTHBIX OKCHUIOB; 6) JUJIA
OCHOBAHMI1 LiOH W Ni(OH), BO3SMOXHBIE OCHOBHBIE OCTATKH, VKA3AB UX
3APSIIHOCTD Y ®OPMYJIbI OCHOBHBIX OKCHUJIOB; ) TPAGUYECKUE dOPMYJIbI
HCIO, U Ni(OH),.

. 3AIIMIIUTE YPABHEHMS PEAKIIUI B3AUMOJIEVICTBUS AM®OTEPHOI'O Ph(OH),
C PACTBOPAMU: a) TMJPOKCHJA HATPUA; 6) COJITHOU KHUCJIOTHI.



4. COCTABBTE DMIIMPUYECKUE U TPAGUYECKUE GOPMYJIbL CIEAYIOLINX
COJIEN: CVIIB®ATA JKEJE34 (), JUIHIPOKCOCYJIb®AT JKEJIE34 (1),
THIPOKAPEOHAT HATPHA, YKAXUTE, K KAKOMY TUITY OTHOCSITCSI 9TU COJIM.

5. C KAKUMU U3 IIEPEUYMCJIEHHBIX BEIIECTB MOXET PEATUPOBATb OKCHI
BAPHA: OKCHJ JKEJIE34 (), BOJA, CEPHAA KHCJIOTA, OKCHJ CEPhI (),
THIPOKCHIl KAJIHUA, XJIOPHJ I[UHKA. 3ATIIMILIUTE VPABHEHUSI BO3MOXHBIX
PEAKIUI 1 HASOBUTE ITIPOJYKTbI PEAKIIUI.

BAPHAHT 6

1. HAIMIIUTE ®OPMYJIbl OKCHIAOB s- U p-OJIEMEHTOB IIEPBOI'O IIEPHO/A
HEPUOJUMYECKON CHCTEMBIL, VUMTBIBAS HX BBICIIYIO BAJIEHTHOCTDH, U
YKAKUTE XUMHUYECKHNHN XAPAKTEP OKCH/OB.

2. HAIIUIIUTE: a) AJIS1 KUCJIOT H,SO4 1 HCIO, BO3SMOXXHBIE KMCJIOTHBIE OCTATKU,
YKA3AB UX 3APAJHOCTH W ®OPMVYIJIbI KHUCIIOTHBIX OKCHUIOB; 6) IJId
OCHOBAHUI CsOH U Cu(OH), BOBMOXHBIE OCHOBHBIE OCTATKH, YKA3AB UX
3APAHOCTD U ®OPMYVYJIbI OCHOBHbBIX OKCUJOB; B) TPAOUYECKUE ®OPMYVIJIbI
H,SO, 1 CU(O[‘[)z.

3. 3AIUIIMTE YPABHEHHUS PEAKIIMU B3AUMOJENCTBUSA AM®OTEPHOI'O Be(OH),
C PACTBOPAMU: a) T'MJPOKCHUJA HATPUA; 6) COJIAHOU KUCJIOTHI,

4. COCTABBTE DOMIIMPUYECKUE U TPA®UYECKUE GOPMYJIB CJIEAVIOLINX
COJIEW:  CVJIB®ATA JKEJIE34 (), TMJPOKCOKAPBEOHATA MEOH (),
THIIPOKAPEOHATA KAJIBLUA, YKAXUTE, K KAKOMY THUIIY OTHOCSTCS 2TU
COJIN.

5. C KAKUMU W3 NEPEYMCJIEHHBIX BEIIECTB MOXET PEATMPOBATbL OKCHJ]
BAPUS: OKCHJl HUKEJIA (), BOJA, COJISHAA KHUCJIOTA, OKCHJ CEPBI (IV),
THAPOKCHII ~ PVBMJHA, CYVJIB®AT HATPHUA. 3ANUIIUTE  VPABHEHUS
BO3MOJXHBIX PEAKIINI 1 HA3OBUTE MPOAYKTBI PEAKLIUIA.

«Teopus IEKTPOJIUTHYECKOMN TUCCOLUAIIUU.
Boanbie pacTBOpbI 3JIEKTPOJIUTOBY»

Bapuanr Nel

1.Ha3oBute creayroliye COCIUHCHUsS, HANWIIMTE YPaBHEHUS JHUCCOLMAIMHM, TPUBEIUTE
rpaduueckue Gpopmyibl 3tux coequrennit Ni(NOs), Mg(OH),, RbOH, KHCO:s.
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEAKIM B HOHHO-MOJICKYJISIPHOM BHUJIC:

NaOH + Ni(OH), — NaOH + Pb(NOg3); —

NaOH + Ba(OH), — NaOH +SnO —»

NaOH +H,SO; — NaOH + N,Os —
Bapuant Ne2

1.Ha3oBure creayroiiie COCIUHEHHs, HAMWIIMTE YyPaBHEHUS JAWCCOLUAIMM, [PHUBEIUTE
rpaduueckue popmyibl atux coequnenuit Ca(NOs), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO4)3

2.HanummuTe ypaBHEHUS] BOZMOKHBIX PEAKIIUN B HOHHO-MOJIEKYJISIPHOM BHU/IE:



KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +SO5 —»
KOH +H,SO; — KOH +ZnO —

Bapuant Ne3

1.HazoBuTe crenymoomme COEAWHCHHS, HAIMIIMTE YPaBHEHHS  IUCCOLMAIMH, [PUBEIUTE
rpadpuueckue Gpopmyisl otux coequaenuii NH 4(NOs), Mg(OH),, RbCIl, NaHCO3, H,SO:s.
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NOs), —

NaOH + Ba(OH), —» NaOH +SnO —

NaOH +H,S0O; — NaOH + N,Os —
Bapuant Ne4

1.HazoBuTe clenymoomme COEAWHEHUS, HAIMIIMTE YpPaBHEHUS  JIUCCOLMAIMH, [PUBEINTE
rpaduueckue Gopmysibl 3tux coenurenuit Ba(NO3), Cr(OH),, H3PO4, FEOHSO4, AI(HSO,)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEAKIUi B HOHHO-MOJIEKY/ISIPHOM BHJIE:

AgOH + Ca(OH), — AgOH + MgCl; —»
AgOH + Sn(OH), — AgOH +S03 —
AgOH +H,S0O4 — AgOH + Zn0O —

Bapuanr NeS

1.Ha3zoBuTe CHeQyiOIHe COCAWHCHUS, HAIMMIIMTE yPaBHEHWs JIUCCOLHUALNM, IPUBEIUTE
rpadudeckue Gopmyisl atux coeaunenuit CrCl, Mg(OH)2,RbNO3, NaHSOs.
2 Hanummre ypaBHEHUSI BO3MOYKHBIX PEaKIMii B HOHHO-MOJIEKYJSIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NOs), —

NaOH + Ba(OH), — NaOH +SnO —»

NaOH +H,SO; — NaOH + N,Os —
Bapuant Ne6

1.Ha3oBute cieayroniye COCIUHCHUsS, HANUIIMTE YPaBHEHUS JHUCCOLMAIMH, TPHUBEIUTE
rpadpudeckue Gpopmyisl 3tux coequaenuit Fe(NOs), Cr(OH),, H3BO3, NiOHSO,4, AI(HSO,)3
2.HanumuTe ypaBHEHHS BO3MOXHBIX PEaKIMi B HOHHO-MOJICKYJISIPHOM BHUJIC:

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



Bapuanr Ne7

1.Ha3oBure cieayioiie COEIUHEHHs, HAMWIIMNTE YyPaBHEHUS JAMCCOLUAIMM, IPHUBEIUTE
rpaduueckue Gpopmyibl 3tux coequrenuit Cr(MnQOy), Mg(OH),,RbOH, LIHCOs.

2. Hammmmre YpaBHCHHA BO3MOKHBIX peaKHI/Iﬁ B NOHHO-MOJICKYJIIPHOM BHJC:

NaOH + Pb(S03), —
NaOH +CrO —»
NaOH + N,Os —

NaOH + Cu(OH), —
NaOH + Ba(OH), —
NaOH +H,CO; —

Bapuant Ne§

1.Ha3oBure cieayioiie COEIUHEHHs, HAMWIIMNTE YyPaBHEHUS JAMCCOLUAIMM, IPHUBEIUTE
rpadpuueckue Gpopmyisl 3tux coeaurenuit Cr(NOsz), Pb(OH),, H2SO4, AIOHSO,, AI(HSO4)3

2. Hammmmre YpaBHCHHA BO3MOXKHBIX peaKuHﬁ B NOHHO-MOJICKYJIIPHOM BHUC:

KOH + Ca(OH), — KOH + BaCl, —
KOH + Sn(OH), — KOH +N,05 —>
KOH + PbO —

KOH +H,S0; —

Bapuant Ne9

1.HazoBute cleayromue  COCAUHCHU, HaAlMUMImIMUTEC  YpaBHCHHUA  JUCCOLMALINH, MMpUBCAUTC

rpaduueckue Gpopmyisl 3tux coequrennit Ni(NOs), Mg(OH),,RbOH, KHCO3.
2. HanummTe ypaBHEHHs BO3MOKHBIX PEAKIHil B HOHHO-MOJICKY/ISIPHOM BH/IC:

NaOH + Pb(NO3), —
NaOH +SnO —»
NaOH + N2Os —

NaOH + Ni(OH)z —
NaOH + Ba(OH), —
NaOH +H,SO; —

Bapuant Nel0

1.Ha3zoBuTe CHeQyrOlMe COCAMHCHUS, HAMHMIIMTE YPaBHCHHUsS JUCCOLMUALUM, IPUBEIUTE
rpaduueckue Gpopmysbl 3tux coenunenuit NaNO3z Pb(OH),, H3PO,4, FEOHSO,, AI(HSO4)3

2. Harmmmmre YpaBHCHUA BO3MOXKHbBIX peaKHI/Iﬁ B NOHHO-MOJICKYIISIDHOM BU/IC:

KOH + Cr(OH); — KOH + BaCl, —
KOH + SI’](OH)Z - KOH +Cr,03 —
KOH +Zn0 —

KOH +H3PO; —
Bapuanr Nell

l.HazoBuTe cnenqyronme COEAVMHEHUWS, HANMIIATE YPAaBHEHHMsS  JUCCOLMALMU, IPUBEINTE

rpaduyeckue Gpopmy:sl 3tux coenunenuit Ni(NOs), Mq(OH),,RbOH, KHCO:s.
2.HanuimuTe ypaBHEHHUSI BO3MOYKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NaOH + Pb(NO3), —
NaOH +Sn0O —
NaOH + N,Os —

NaOH + Ni(OH), —>
NaOH + Ba(OH), —
NaOH +H,SO; —



Bapuanr Nel2

1.HazoBuTe crenyoome COCAWHCHUS, HAIMIIWTE YPaBHEHHS  IUCCOLHMAIMH, [PUBEIUTE
rpaduueckue Gpopmyisl otux coequrenuii Ba(NOy), Pb(OH),, H3BO3, Cu(HSO,), AI(HSO,)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Pb(OH), —> KOH + ZnCl, —
KOH + Sn(OH), — KOH +S0; —>
KOH +H,SO3; —» KOH + Ca0 —

Bapuant Nel4

1.Ha3oBure cieayioliie COEIUHEHHs, HAMWIIMNTE YyPaBHEHUS JAMCCOLHUAIMM, IPHUBEIUTE
rpadpuueckue Gpopmyisl 3tux coequnenuit Ba(NOs), Al(OH);, KHCO; FeCls.
2. Hanwmmure ypaBHEHHS BO3MOYKHBIX PEAKIMii B HOHHO-MOJICKY/ISIPHOM BH/IC:

NaOH + Mg(OH), — NaOH + Be(NO3); —
NaOH + Ba(OH),; — NaOH +SnO —
NaOH +H,CO; — NaOH + P,0O5 —

Bapuant NelS

1.Ha3oBuTe crenymome COCAWHCHUsS, HAMMIIMTE YPaBHEHUS  IUCCOLMAIIMH, [PUBEIAUTE
rpadpuueckue Gpopmyisl atux coequnenuit Ca(NOsz), Pb(OH),, H3PO4, AIOHSO,4, AI(HSO4)3
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIHil B HOHHO-MOJICKY/ISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —
KOH + Sn(OH), — KOH +SO5 —>
KOH +H,SO; — KOH +ZnO —

Bapuant Nel6

1.Ha3oBuTe CHeQyIOIHEe COCAWHCHWS, HAIMMIIMTE yPaBHEHHWs JUCCOLHUALNM, IPUBEIUTE
rpadudeckue Gopmyisl atux coeaunenuit Ni(NOs),, M(OH),,RbOH, KHCO:s.
2 Hanummre ypaBHEHUSI BO3MOYKHBIX PEaKIMii B HOHHO-MOJIEKYJSIPHOM BH/JIC:

NaOH + Ni(OH), —> NaOH + Pb(NOs), —
NaOH + Ba(OH), — NaOH +Sn0 —
NaOH +H,S0O; — NaOH + N,Os —

Bapuanr Nel?7

1.HazoBuTe crenyrmonme COCAUHEHUs, HANUIIUTE YpPaBHEHUS JIUCCOLMALMUA, TPUBEIUTE
rpaduueckue Gpopmyibl 3tux coeaunenuit Zn(NOs), Pb(OH),, H3BO3, FeEOHSO4, AI(HSO4)3
2.HanuimmuTe ypaBHEHHUS] BO3MOKHBIX PEAKIIMN B HOHHO-MOJIEKYJISIPHOM BHU/IE:

NH,OH + Ca(OH), — NH,OH + MgCl, —
NH,OH + Sn(OH), — NH,OH +S0O; —>
NH,OH +H,SO, — NH,OH + ZnO —



Bapuant Nel8

1.HazoBuTe cleayoome COEAWHCHHS, HAIMIIMTE YPaBHEHHS  IUCCOLMAIMH, IPUBEIUTE
rpapuueckue Gpopmyisl atux coequrennii NaNOz Be(OH),,KOH, LiIHCO3; H,SO;
2. HanummTe ypaBHEHHs BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

LiOH + Ni(OH), — LiOH + Ph(NO3), —
LiOH + Ba(OH), — LiOH +Sn0 —
LiOH +H,SO; — LiOH + N,Os —

Bapuanr Nel9

1.HazoBuTe cleaylolye COEAWHEHHs, HANMIIMTE YpPAaBHEHUS  JUCCOLMALMH, IPUBEINUTE
rpadpuueckue Gpopmyisl 3tux coeaunenuit Ca(NOsz), Pb(OH),, H3PO4, AIOHSO,, Fe(HSO,)3
2. Hanwmimre ypaBHEHHUS] BO3MOYKHBIX PEaKIMii B HOHHO-MOJIEKY/ISIPHOM BHJIE:

KOH + Ca(OH); — KOH + MgCl, —
KOH + Sn(OH)z — KOH +S0; —»
KOH +H,S0O; — KOH + ZnO —

Bapuant Ne20

1.Ha3oBuTe crenymoome COCAWHCHUS, HAMMIIMTE YPaBHEHUS  IUCCOLMAIIMH, [PUBEIAUTE
rpaduueckue Gpopmyisl 3tux coeaurennit Ni(NOs), Mg(OH),,RbOH, KHCO3.
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIHil B HOHHO-MOJICKY/SIPHOM BH/IC:

NaOH + Ni(OH), — NaOH + Pb(NO3), —
NaOH + Ba(OH), — NaOH +Sn0O —»
NaOH +H,S0; — NaOH + N,Os —»

Bapuanr Ne2l
1.HazoBuTe cienyromme COCAWHCHHsS, HAMWIIATE YPAaBHCHUSA JMCCOIMALNHN, TPHBEIUTE
rpadpuueckue Gpopmyisl atux coeaunenuii Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSOy)3
2. HanumTe ypaBHEHHs BO3MOKHBIX PEaKIIHil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH); — KOH + MgCl, —>
KOH + Sn(OH), — KOH +SO; —>
KOH +H,SO; — KOH +ZnO —

Bapuanr Ne22
1.HazoBuTe cienyiomue COEAWHCHHsS, HAMUIIATE YPAaBHEHUS JMCCOIMAINH, TPHBEIUTE
rpaduueckue Gopmyisl atux coequnenuii Ba(NOs), Pb(OH),, H3PO4, FEOHSO,4, AI(HSO,)3
2. HanummTe ypaBHEHHsI BO3MOKHBIX PEaKIIUil B HOHHO-MOJIEKY/ISIPHOM BH/IC:

KOH + Ca(OH), — KOH + MgCl, —>
KOH + Sn(OH), — KOH +S0O; —>
KOH +H,SO; — KOH + ZnO —



CamocrosiTesbHasi padoTa

Tema: AMY

1. Omnpenenute abCOMOTHYIO Maccy Moiekysl H,O

2. Yemy paBHbl MaccoBbie f0mu ( %) sanementoB B mosiekyie Fe(OH);

3. YpaBHSNUTE peaKLHUIoO: A|2(SO4)3 + BaCO; = A|2(C03)3 + BaSO,

ITokasxnTe BBRITTOJIHEHHE 3aKOHA COXpPAaHCHUA MACChI B ITOM pCaKun

4. Kaxoii 00bEM pu H.y. 3aHUMAIOT 1 IT. yriekuciaoro raza

5. Kakas macca Boasl o0pasyercs npu cropanuu 1,0r. riaoko3sl CgHi2Og?

VYpasuenue peakiuu CeH1206 + O, = CO; + H,O

Tema: AMY

1.Onpenenure abcomotHyo Maccy mosekyinsl HCI

2. Yemy paBHbl MaccoBbie 10JH ( %) asemeHToB B Mosiekyse Fe(OH),

3. VYpasusiite peakiuio: Na,SO4 + HCI = NaCl + H,SO,

ITokaxxute BBIMOJIHEHUE 3aKOHA COXpPaHCHUA MACChI B ITOH pC€aKnuu

4. Kaxoli 00bEM IpH H.y. 3aHUMAIOT 22T. YIIEKHCIIOro ra3a

5. Ckonbko rpammoB FeSO,4 00pa3yercs nmpu B3aumoieiicTBuu pactBopa CuSO4 c
JKEJIe30M, €CJId TIPH 3TOM obpasyercs 128r. Menu 1o ypaBHEHHIO:

CuSO, + Fe =FeSO,4 + Cu

Tema: AMY

1.0Onpenenute abCOMOTHYIO Maccy MoJekyibl H,SO,4

2 Yemy paBubl MaccoBbie qoiu (%) snementoB B mosiekyiae Ca(OH),

3.¥Ypasusiite peakiuio: Aly(SO,4); + BaCl, = AICI; + BaSO,

ITokaxxute BBIMOJIHEHUE 3aKOHA COXpPAaHCHUA MACChI B ITOH pCaKIuu

4.Kakoil 00b€M 1ipH H.y. 3aHUMaioT 19r. F

5.0npenenute sxBuBaeHt : AI(OH)3, NaNOs, H3PO,, Fe.

Tema: AMY

1.0Onpenenute abconoTHyo Maccy Mosekyiasl HNO;

2.Yemy paBHbI MaccoBbie 107u ( %) aneMeHTOB B Mosiekysie Ba(OH),

3.Vpagusiite peaknuio: Fe(SO,); + BaCO3; = Fe,(CO3); + BaSO,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXPAaHCHUS MACCHI B 3TOH pCaKknumn

4.Kakoit 00b€M 1ipu H.y. 3aHuMaioT 1,4r. N»

5. PaccunraiiTe OTHOCUTEIHHYIO MIOTHOCTH OPOMOBOIOPOAA MO BOJOPOIY

Tema: AMY

1.0Onpenenute abconoTHyto Maccy Mosekyiasl HNO,

2.Yemy paBHbI MaccoBbie 10JH ( %) aneMeHTOB B Mosiekyie HCI

3.¥Ypagusiite peaknuto: K,SO,4 + HF = KF + H,SO,

ITokaxuTe BBIIIOJHEHHE 3aKOHA COXpPaHCHUS MACCHI B 3TOM pCaKknuuun

4.Kakoit 00bEM NpH H.y. 3aHUMAIOT 22T. YIIIEKHCIIOro rasa

5. Onpenenute MOJIIPHYIO Maccy rasa, €CJI €ro INIOTHOCTb 10 BO3/1yXy paBHa 2,5.

Tema: AMY

1.0Onpenenute abcoyntoTHYI0 Maccy Mosekyisl HoSO3




2.Yemy paBubl MaccoBbie 101 ( %) anemeHToB B Mosiekyine Ca(NO,),

3.Ypasusiite peakimio: LiBr + BaCO3; = Li,CO3; + BaBr,

ITokaxuTe BBHIIIOJIHEHHE 3aKOHA COXpPaHCHUA MACChBI B 3TOH pCaKknuun

4 Kakoif 006EM npu H.y. 3aHUMAaIOT 191. F)

5.0npenenute sxkBuBaieHt : NaOH, Ba(NOs),, Al.

Tema: AMY

1.Onpenenute abCcoOTHYIO Maccy Mosekyisl HF

2. Yemy paBubl MaccoBbie 10 ( %) anementoB B mosekyie BaCl,

3.Vpasusiite peakuuto: CSCl + BaCO; = Cs,CO3; + BaCl,

ITokasxnTe BBITTOJIHEHHE 3aKOHA COXpPAaHCHUA MACChI B ITOH pCaKun

4.Kakoil 00b€M 11pH H.y. 3aHUMaIoT 1,4r. N»

5. Onpenenure 00bEM KUCIIOPOIa, HEOOXOAMMBIH /i oy4eHus 40r. okcuaa meau (1)
okucienuem meau: Cu + O, = CuO

Tema: AMY

1.0Onpenenute abCcoIIOTHYIO Maccy Mosekyinsl HBr

2. Yemy paBHbI MaccoBbie 1051 ( %) samemenToB B Mosiekysie Fe(NO3);

3. Vpasusiite peakuuto: H,SO4 + Ba(NO3), = HNO3 + BaSO,

IlokaxuTe BEHIIIOIHCHHE 3aKOHA COXPAaHCHUA MACChI B 3TOH pCaKkuun

4. Kakoit 006EM nipu H.y. 3aHUMAaOT 0,6MOJ1b. 1F000T0 Ta3a

5. Kakas macca Bozbl o6pasyercst npu cropanu 1,0r. rimoko3sl CeH1206?

Ypasuenune peakuun CegH1206 + O = CO, + H,O

Tema: AMY

1.Onpenenute abCcoNIOTHYIO Maccy Mosekyssl Hl

2 Yemy paBubl MaccoBbie 10 (%) snementoB B mosiekyie Fe(NO,),

3.¥Ypagusiite peaknuro: Na,SO4 + KOH = NaOH + H,SO4

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXPAaHCHUS MACCHI B 3TOH pCaKknuun

4.Kakoil 00bEM IpH H.y. 3aHUMAIOT 22T. YIJIEKUCIIOro ra3a

5. Cxonbko rpammoB FeSO,4 06pasyercs ipu B3aumojeiictBuu pactBopa CuSO, ¢
JKEJIe30M, €CJId TIPH 3TOM obpasyercs 128r. Menu 1Mo ypaBHEHHIO:

CuSO, + Fe =FeSO,4 + Cu

Tema: AMY

1.Onpenenute abCOMOTHYIO Maccy MoseKyinl HI

2 Yemy paBubl MaccoBbie 10 (%) snementoB B mosiekyie Fe(NO,),

3.¥Ypasusiite peakiwmio: Li,SO4 + HNO3 = LINO3 + H,SO,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUS MACCHI B 3TOM

peakiuu

4.Kakoit 00bEM NpH H.y. 3aHUMAIOT 22T. YIIIEKHCIIOro rasa

5. CKOJIBKO MOJICH COCTaBISIOT U CKOJIBKO MOJICKYJI COACPKAT

280r. )Kenesa

Tema: AMY

1.0Onpenenute abCcoNIOTHYIO Maccy Mosekynsl HF

2.Yemy paBHbI MaccoBbie 10u ( %) snemeHTOB B Mosiekyse BaCl,

3.Vpasusiite peakuuto: CsCl + BaCO3; = Cs,CO3 + BaCl,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPAaHCHUS MACCHI B 3TOH pCaKknuuun




4.Kaxoii 00bEM nipu H.y. 3aHuMaIoT 1,4r. Np

5. Onpenenure 00bEM KUCITOpO1a, HEOOXOAMMBIH s moayuenus 40r. okcuaa meau (1)
okucienueM meau: Cu + O, = CuO

Tema: AMY

1.0Onpenenute abCOIOTHYIO Maccy MoseKysnsl HBr

2 Yemy paBubl MaccoBbie qoiu (%) snementoB B mosiekyiae Fe(NO3)3

3.¥Ypasusiite peakimio: H,SO, + Ba(NO3), = HNO3; + BaSO,

ITokaxuTe BBHIIIOJHEHHE 3aKOHA COXpPaHCHUA MACChHI B 3TOM pCaKknuun

4 Kakoit 006EM nipu H.y. 3aHUMAaOT 0,6MOJIb. JTFO00TO Ta3a

5.Kakas macca Boabl oOpasyercst npu cropanuu 1,0r. rimroko3sl CeHi206?

VYpasuenue peakiuu CeH1206 + O, = CO; + H,O

T'PO3SHEHCKHI TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUIA

YHUBEPCUTET
BWJIET Ne 1
JucounimHa
®akyiabrer HedrerexHoaornyeckuii CrnenuajbHOCTh cemecrp __
YTBEPXJIAIO
« » 2015 . 3as. kagheopoi J.3.MarsaeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM

YHUBEPCUTET
BUIJIET Ne 2
JAucuunianHa
®akyabTer HedrerexHosornyeckuii  CnennaabHOCTh cemecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi JA.3.MaraaeB _

T'POSHEHCKHM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM




YHUBEPCUTET

BWIET Ne 3
Jncuunianna
®akyabrer HedrerexHogaornueckuii _ CnenuajbHOCTh ceMecTp
YTBEPXJIAIO
« » 2015 . 3as. kagheopoit A.3.MaraeB

I'POSHEHCKHM I'OCYJIAPCTBEHHBIY HE®TSAHOMW TEXHUYECKUN

YHUBEPCUTET
BUWJIET Ne 4
JAucounimna
®akyabTrer HedrerexHosornyeckuii  CnenmaabHOCTh cemecTp
YTBEPXKJIAIO
« » 2015 . 3as. kagheopoit A.3.MaraaeB _

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM
YHUBEPCHUTET

BWIET Ne 5
JucuMmiimHa

®akyabTer HedrerexHosornyeckuii  CnennaabHOCTh ceMecTp




YTBEPXKJAIO

« » 2015 r. 3ae. kagheopoii JA.3.MaruaeB _

I'POSHEHCKHUM T'OCYJIAPCTBEHHBIN HE®TSHOMW TEXHUYECKHUN

YHUBEPCUTET
BWIET Ne 6__
JAucounimHa
®akyabter Hedrerexnonsornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi A.3.Maruaes

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHNM

YHUBEPCUTET
BWJIET Ne 7
JucumMmimHa
®akyabTrer HedrerexHosornyeckuii  CnennaabHOCTh ceMecTp
YTBEPXKJAIO

« » 2015 . 3as. kagheopoi JA.3.MaruaeB




T'POSHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TSHOMW TEXHUYECKHUM

YHUBEPCUTET
BWJIET Ne 8
JucumMmiimHa
®akyabrer HedrerexHogaornueckuii _ CnenuajbHOCTh ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoi JA.3.Maruaes

I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMU TEXHUYECKHM

YHUBEPCUTET
BUWJIET Ne 9
JlucuunimHa
®akyabter Hedrerexnonaornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXKJIAIO
« » 2015 . 3as. kagheopoit JA.3.MarsaeB

T'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TAHOMW TEXHUYECKHAM
YHUBEPCUTET

BUJIET Ne_ 10

JucuMmiimHa



®akyabter Hedrerexnonsornyecknii  CrnenuajJbHOCTH ceMecTp

YTBEPXKJAIO

« » 2015 . 3as. kagheopoit JA.3.MaraeB

T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM

YHUBEPCUTET
BWJIET Ne 11
JAucuuniamHa
®akyabter Hedrerexnonsornyecknii  CrnenuajbHOCTD ceMecTp
YTBEPXKJAIO
« » 2015 . 3as. kagheopoit JA.3.MarsaeB

T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM

YHUBEPCUTET
BUJIET Ne 12
JucuMmimHa
®akyabter Hedrerexnogornuecknii  CnenuajbHOCTD ceMecTp
YTBEPXKJAIO

« » 2015 . 3as. kagheopoi J.3.MaraeB




B cootBercTBHM ¢ TONIOKEHHEM O OaNIbHO-PEHTHHTOBOWM OICHKE y4eOHOW AESITeThHOCTH
crynenta, npunastoM B I THTY (mpotokon Ned4 3acenanus HayuyHo-meToaudeckoro copera [ THTY
or 15 mas 2015 roma), mpuHSTa CcleAyrOas CHCTEMa paclpeneieHuss OauioB MO BHUAAM
CEMECTPOBBIX OTUETHOCTEN Y KPUTEPUH OLIEHKH:

Ta6m/1ua 1 - Cucrema pacupeiecHus 0a1I0B 110 BHJIAM CEMECTPOBBIX OTYETHOCTEH:

Bunsl otueTHOCTEH

Basuer ( max)

O1neHKa OesITEeILHOCTU ATTecTtanuu 1 aTT. 2 aTT. Bcero
CTYJICHTa B IIpoI1iecce =
oGyuerns(o 100 Texkyuuit KOHTPOJIb 15 15 30
0asios) PyGexKHbIi KOHTPOJIb 20 20 40
CamocTrosTenpHas padora 0 15 15
ITocemaeMoCTh 5 10 15
HUTOI'O 40 60 100

Taomauua 2 - Kpurepuu OLleHKHU:

HTorossiii peUTUHT B

HToroBas orneHka Ha dK3aMeH

HroroBas orieHkKa Ha 3a4eT

Oarnax
81-100 «O1auHO» 3a4yTeHo
61-80 «Xopouio»
41-60 «Y IOBJIETBOPUTEIBLHOY
Memnee 41 Oamna «HeynoBnerBoputenbHo» He 3aureno

OueHo4Hble 0a/1bI 10 TEeMaM J1a00pPATOPHOI0 NPAKTHKYMA B PAMKaX TeKYIIMX aTTeCTAIUIA:

1-a TEKylIad aTTeCTauus:

1. Teopernyeckne OCHOBBI AHATUTUYECKON XUMHUHU. XUMUUYECKHH aHAIN3 U CTEXHOMETPUUECKHE
3aKOHBI XUMHHU - 3 Oaia

Xumudeckasi KHHETHKA U XUMUYECKOE paBHOBeCHE - 3 Oaia
3. KucnotHo-ocHOBHBIE cBoiicTBa BemlecTB. [ maponus. KadecTBeHHBIN aHanmm3, ero MeToabl - 6

N

OaIoB

4. XuMHueckue METOJABI KOJIMYCCTBCHHOI'O aHaIu3a. FpaBI/IMeTpI/I‘-ICCKI/Iﬁ (BCCOBOI‘;I) aHaJIn3

Oamna

2-51 TeKylasi aTTecTalusi:

1. Tutpumerpuueckuii (00BbEMHBIN) aHATIHU3.
2. KuciaotHo-0CHOBHOE TUTpOBaHME (METOJ HEUTpanu3anuu) -3 Oaia
3. OKuCIHTETHHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE (PEI-OKC-METOBI) - 3 Oayuia
4. KomiuiekcHOMeTpUYecKoe TUTpOBaHUe (XenaToMeTpust) - 30ana

-3



5. DAEKTpOXMMHYECKHE METOJIbI aHAIM3a. DJIECKTPOBECOBOM aHamu3 -3 Oaia
6. OOBeMHBIEC TEKTPOXUMHUECKIE METO/IbI aHaN3a -3 Oaia

Kpurepun oueHKH 10 TeMaM J1a00pPaTOPHOI0 NPAKTHKYMA B pAMKAaX TeKYIINX
aTTecTalNi:

ITo naGoparopubim paboram Nel. 2, 4.5, 6. 7. 8. 9:

0 GayutoB - HE BBITNIOJIHEHA JJabopaTopHas paboTa B IMMOJTHOM 00bEME;

1 Gamn - maboparopHas paboTa BBINOJHEHA YAaCTUYHO, PE3yIbTaThl pabOThl HE OOCYXKIEHBI C
MperoIaBaTesieM;

2 Gaya - mabopaTopHas paboTa BBIIOJHEHA YACTUYHO, PE3YIbTAThl PA0OOTHl YACTUYHO

00CYXJICHBI C TIPETIOIaBaTEIIeM; A

3 Gama - mabopaTopHasi paboTa BEIIOJHEHA TIOJTHOCTBIO, PE3yAbTaThl PA0OTHI MTOJIHOCTHIO OOCYKACHBI
C MPEToaBaTeIIeM.

[To naboparopnoit padote Ne3:

0 GayIoB - HE BBINTOJIHEHA JIa0opaTopHas padoTa B IOJHOM 00beMe;

1 Gamn - mabGoparopHas pa®oTa BBINOJHEHA YaCTHYHO B YACTH XPOMATOrpauuecKoro aHaiu3a
OCH3UHOB, PE3yIbTaThl PA0OOTHI HE 0OCYKICHBI C MPETOIaBaTEIICM;

2 Gaita - nabopaTopHasi paboTa BBHIIOJHEHA YaCTHYHO, PE3YJIbTAaThl pAO0OTHl YaCTHYHO OOCYXJICHBI C
MperoiaBaTesieM;

3 Oamna - ynaboparopHas paboTa BBIMOJIHEHA TOJHOCTBIO B YaCTH XPOMATOrpadUuecKoro aHaau3a
OCH3UHOB, PE3yIbTAThl PA0OTHI MOJTHOCTHIO 0OCYKIICHBI C TIPEIIOIaBaATEIIEM;

4 Gama - B JONOJIHEHHE K NPEABIAYIIEMY MYHKTY YaCTUYHO BBINOJHEH TEXHUYCCKUN aHaIu3
OCH3MHOB MPSIMOH IEPETOHKH HEPTH, PE3YIIbTATHl pAaOOTHI HE 00CYKACHBI C TPENOJaBaTEIeM;

5 0auIoB - B JIOTMIOJIHEHUE K TPEABLAYIIEMY MYHKTY TOJHOCTHIO BBIOJHEH TEXHUYECCKHHA a Ha JIU
OCH3MHOB MPSIMOH TIEPETOHKH HE(PTH, PE3YIbTAaThl PA0OTHI YACTHYHO 0OCYKICHBI C

Iperno/iaBaTesnem;

6 OamioB - mpaboparopHas paOoTa BBIIOJHEHA IIOJHOCTBIO, PE3YNbTaThl PAOOTHI IMOJTHOCTHIO
00CYX/I€HBI C MPENOAABATEIEM.

OueHnounblie 0a/1bl B paMkax 1 u 2 py0OeskHoil aTTecTanuu:

1-Bormpoc - 6 GamioB
2-Borpoc - 7 Gasos
3-Bompoc - 7 6amioB

Kputepun onenkn B pamkax 1 u 2 pyOeskHOM aTTecTanMii:

0 6ayIoB - OTBET HA BOMPOC OTCYTCTBYET;

2 Oawia - JAaH HEJOCTATOYHO TMOJHBIA U HEJIOCTaTOYHO pPAa3BEpPHYTHIA OTBET, JIOTUKA U
IIOCJIE0BATENBHOCTD M3JI0KEHUSI HE BCETJa NPOCIEKUBAETCS; CTYIAEHT MOXKET KOHKPETU3MPOBATH
000OIIEHHBIE 3HaHUA, J0Ka3aB Ha MpUMEpax TOJIbKO C IMOMOIIBI0 IMpenojaBaTens. PeueBoe
oopmieHue TpedyeT NonpaBoK, KOPPEKINH;

4 Gamta - 1aH MOJIHBIM, HO HEAOCTATOYHO MOCJIEOBATENbHBIM OTBET HA MMOCTABJIEHHBIN OIMPOC, HO MPHU
9TOM IOKa3aHO YMEHHWE BBIIEINTH CYIECTBEHHBIE NMPU3HAKU, XaPaKTEPU3YIOIINE TEXHOJIOTHUECKUN
MIPOLIECC C TOUKH 3PEHHUS €r0 NePCIEeKTUBHOCTH;

5 6ayuIoB - AaH pa3BepHYTHIA OTBET HA MOCTABJIEHHBIN BOIIPOC, PACKPHITH OCHOBHBIE

TIOJIOXKEHHUS TEMBI; IPOCIICKUBAETCS YETKasi CTPYKTYpa, JJOTHYECKas 0CIIe10BaTeIbHOCTb.



OTpaXkarolllasi CYIIHOCTh PAacCKpbhIBAEMBbIX TMOHATUN; B XOJE€ OTBETa JOMYILIEHbl HE3HAUUTEIbHbIC
HETOYHOCTH,;

6-7 OGaIoB - aH MOJIHBIN, Pa3BEPHYTHI OTBET HA TTOCTABJICHHBIA BOIIPOC, TOKA3aTEIILHO

PaCKpBITEL OCHOBHBIE ITOJIOKEHUS TEMBI; B OTBETE MIPOCIEKUBACTCA Y€TKAA CTPYKTYpa,

JIOTUYECKasl MOCJIeI0BaTeIbHOCTh, OTPAXKAIOIIAs CYIIHOCTh PACKPBIBAEMBIX MOHSITHIA; OTBET
dbopMynupyeTcss B TEPMHHAX HAyKH, HW3JI0KEH JUTEPATypHBIM S3BIKOM, JIOTMYEH, JOKa3aTelleH,
JEMOHCTPHUPYET aBTOPCKYIO MO3ULIUIO CTYEHTA.

Oneno4ynbie 0aJLJIBI DK3aMeHA:

B cootrBerctBun ¢ BPC I'THTY cryneHT Bo Bpemsi sk3amMeHa MOKeT HabpaTh He Oojee 20
0aJIoB:
1-Bonpoc - 6 6annos
2-Bompoc - 7 6annos
3-Bompoc - 7 6annos

Kpurtepuu oneHku yk3amMeHa:

0 6ayuIOB — OTBET Ha BOIIPOC OTCYTCTBYET;

1-2 OGamnma - [gaH HEJAOCTATOYHO TIOJHBIM M HEIOCTATOYHO pPa3BEPHYTHIM OTBET, JIOTMKA H
MOCJICIOBATEIPHOCTh M3JIOKCHUSI HE BCEr/la IPOCICIKUBACTCS, CTYJICHT MOXET KOHKPETU3HPOBATh
0000IIeHHBIE 3HAHMSA, JOKa3aB Ha MpHUMEpax TOJIBKO C MOMOIIBI0 TpenojaBareis. PedeBoe
oopmiieHHEe TpeOyeT NONPaBOK, KOPPEKIINH;

3-4 Gauta - 1aH TOJHBIN, HO HEOCTATOYHO ITOCIIEAOBATEIBHBIA OTBET HA IMOCTABICHHBIM BOMPOC. HO
Opud OSTOM 7 TMIOKa3aHO y MCEHHE BBIICIUTh CYNICCTBEHHBIC MPU3HAKH, XapaKTEPU3YIOIINE
TEXHOJIOTUYECKHH MPOIIECC C TOYKH 3PSHHUS €r0 NMEPCIeKTHBHOCTH;

5 0aioB — J1aH pa3BEPHYTHIH OTBET HAa MOCTABICHHBIN BOIPOC, PACKPHITHI OCHOBHBIC MOJIOKEHUS
TEMBI; TIPOCIECKUBACTCA YETKas CTPYKTypa, JIOTHYECKAas IOCIEI0BATEIbHOCT, OTpaKaromas
CYITHOCTh PACKPHIBAEMBIX TIOHATHH; B XOJIE€ OTBETA JIOMYIIICHbl HE3HAUUTETIbHBIC

HETOYHOCTH;

6-7 GamIoB - AaH MOJHBIN, pa3BEePHYTHIH OTBET HA MOCTABJICHHBIN BOMPOC, JOKA3aTEIbHO PACKPHITHI
OCHOBHBIC TIIOJIOKCHHUS TEMBI, B OTBETE MPOCICIKUBACTCS UETKAas CTPYKTypa, JIOTHYEeCKas
MOCIIE0BATEIHHOCTh, OTPAXKAIOIIAS CYITHOCTh PACKPHIBAEMBIX TTOHATUN: OTBET

OneHo4HbIe 02/JIBI 32 CAMOCTOSATEJBbHYIO PA0OTY CTy/AEHTA:

CaMocTosiTenbHast paboTa CTYJEHTa OLIEHWBAETCS MAaKCUMAaIbHO B 15 GalljIoB M COCTOUT B HAIMMCAHUU
nyonuyHOM 00cyxkaeHuu pedepaToB 1Mo mpemnaraeMbiM TemMaM. CTyIeHT MOXKET BBIOpaTh TpH
pedepara Kaxabli 13 KOTOPBIX oreHuBaeTcs oT 0 10 5 6anos.

Tembl pedrepaToB 1J1s1 CAMOCTOATENbHON PadOThI CTYAEHTA

5 Pektudukanmonnoe obopynoBanue ycranHoBok ABT

6 Bakyymco3patomas anmaparypa

7 Tunbl, HA3HAYEHUE U pacyeT OPOLICHUN B peKTU(UKAITMOHHBIX KOJIOHHAX

8 YcTpoiicTBO M pUHIHITA-ACHCTBUS PEAKTOPA KATATUTHIECKOTO KPEKUHTa

9 VYcTpoiicTBO M NPUHIMI ACHCTBUS peakTopa KatanuTtuieekol o pupopmMunra

10 YcrpoWicTBO W TPHUHIOWIN JACHCTBHS PEAKTOpa THUAPOOYHUCTKH CBETJIBIX JHCTHILISTOB
VY CTpoNCTBO M NPUHLIKII AEUCTBUS PEAKTOPA KATAIUTUYECKOIO AIKUIIMPOBAHUS

11 VerpoicTBO U MPUHLIMIT AEHCTBHS peakTopa N30Mepu3aluu

Kpurepun oneHk# 3a caMoOCTOATEIbHYI0 Pa00Ty CTy/eHTA:



0 OamnoB - MOATrOTOBJIEH HEKAYECTBEHHBIN JOKJIAJA: TeMa HE pacKpbiTa, B M3JIO0KEHUH JTOKJIaJ
OTCYTCTBYET YeTKasi CTPYKTYpa, JIOTHUECKask OCIe0BATeIbHOCTh, OTPAXKAIOIIAS CYIITHOCTh
pacKpbIBAEMOW TEMBI:

1 Gamn - MOATOTOBICH HEKAYECTBEHHBIA MOKJIAM: TeMa PACKPHITA, OJHAKO B M3JIOKCHHUH JIOKJIA/Ia
OTCYTCTBYET YeTKas CTPYKTYpa, OTpakarollas CyIHOCTh PACKPhIBAEMOIl TEMBI;

2 Gamra - MOATOTOBJICH KAaYeCTBEHHBIH JOKJIA[: T€Ma XOPOIIO PACKPhITa, B HM3JI0KEHUH JOKJIa/aa
MPOCJIEKMBAETCS 4YeTKas CTPYKTypa, JIOTHMYecKasl IOCJIeOBATeIbHOCTh, OTpaXkalollas CYIIHOCTh
packpbiBaeMoil TeMbl. OJTHAKO CTY/AEHT HE OCO3HAET POJIb U MECTO PaCKphIBAEMOT0 BOIPOCa B 00IIEH
CXeMe MEePCIEeKTUBHBIX MPOLIECCOB HEPTEnepepadoTKy;

3 Oamia - MOATOTOBJIEH KAa4eCTBEHHBIN JIOKJIAJ: T€Ma XOPOIIO PACKpbITa, B M3JIOKEHHM IOKJaja
MIPOCJICKMUBACTCS 4YeTKas CTPYKTypa, JOrHYecKasl IOCIeq0BaTeIbHOCTh, OTpaXkarollas CYIIHOCTb
packpbiBaeMoil Tembl. CTyIeHT XOpOLIO aneJIupyeT TepMuHamu Hayku. OpHako 3aTpynHsAeTrcs
OTBETUTH Ha JIONOJHUTENLHBIE BOIIPOCHI [0 TeMe Aokiazaa (1-2 Bompoca).

4 Gamna - MOATOTOBIIEH KAYeCTBEHHBIH JOKJIA[: T€Ma XOPOIIO PACKPBITA, B W3JI0KECHUHU JIOKJIAAA
MPOCJIEKMUBACTCS YETKash CTPYKTypa JIOTWYECKas I0CIIe0BATeIbHOCTh, OTpa)karomias CYHIIHOCThb
packpeiBaeMoil TeMbl. CTyneHT CBOOOJHO ameJuiMpyeT TepMUHamMu Hayku. OpHako Ha
JIOTIOJIHUTENBHBIE BOIPOCH IO TeMe Jokjiana (1-2 Bompoca) OTBeYaeT TOJBKO C TMOMOIIBIO
Mpero1aBaTeds.

5 0aioB - MOATOTOBJIEH KAa4eCTBEHHBIN OKIJAJ: Te€Ma XOPOLIO PACKphITa, B HU3JIOKEHHUU JIOKIa]a
MIPOCIIC)KUBACTCSL YETKash CTPYKTypa JIOTHUYECKas IOCIEIOBATEIBHOCTh, OTPAKAIOMIas CYIIHOCTh
packpbiBaeMoii TeMbl. CTyIeHT CBOOOIHO amne/uupyeT TEPMUHAMH HAyKH, IEMOHCTPHUPYET aBTOPCKYIO
no3uinio. Crioco0eH OTBETUTD Ha JOTOJHUTEIBHBIE BOIIPOCHI IO TeMe JTokiana (1-2 Bompoca).






