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Ilepeyens KoMneTeHU Ul ¥ YPOBHM UX CPOPMHUPOBAHHOCTH MO AMCUMILIMHAM (MO-
AyJsiM), IpakTUKaM B npouecce ocsoenusi OIIOII BO

B mporiecce ocBoeHusi 00pa3oBaresbHON MpOrpaMMbl y 00ydYaromerocs B Xojie

U3YUYCHUS  JTUCIMILIMHBI
kommerennus OIIK-1

«HQOPZCZHMI{QCKCI}Z XUMUA

JIOJDKHA

chopMupoBaThCS

Kpurepuu onpeaenenusi cpopMUPOBAHHOCTH KOMIIETEHIIMU HA Pa3IMYHbIX

YPOBHSIX ¢ (hOPMHUPOBAHHUS

Wnanexkc xoMmiereHmu

Coneprxkanre KOMIETECHIIUU

OIlK-1

CIToco0eH HN3y4aTb, aHAJIN3UPOBATb, UCIIOJIB30BATh MCXa-
HU3MBbI XUMHUYCCKHNX pGaKHHﬁ, MMPOUCXOIAINX B TCXHOJIOTH-
YCCKUX IIpoHecCax M OKpYX)aromeM MHPC, OCHOBBLIBAJACH Ha
S3HAHHAX O CTPOCHHWH BCHICCTBA, IIPUPOAC XUMHUYECKOMN CBS3H
U CBOMCTBax Pa3INYHBIX KJIACCOB XHMMHUUYCCKUX JBJICMCHTOB,
COCI[I/IHCHI/II\/'I, BCUICCTB 1 MAaTCPUAJIOB.

KOI{ N HAUMCHOBAHHC WH/HUKAa-
TOpa JOCTHIKCHUS KOMIICTCH-
ouHn

Bune! 3ansatui
JU1sl POPMHUPOBAHUSI KOMIICTCH-
185071

OneHouHbIE cpesicTBa
IJIS1 OLICHKU YPOBHS C(OPMHUPO-
BaHHOCTH KOMIICTCHIINN

I/II['7OHK-1 3HaeT TCO-
peTHYecKre OCHOBBI OOIIeH H
HEOPraHWYECKOM XMMHUU U I10-
HUMAaeT IPUHLMIIBI CTPOCHHUS
BEIIECTBA M MPOTEKAHUS XUMU-

JICKLIMH,
71a00OpaTOPHbIC 3aHSATHS,
caMmocTosiTenbHast pabora

[IncbMeHHBIN OIIPOC, PELICHHE

3a/1a4, BOIIPOCHI [yl ITPOBEIe-

HUS DK3aMEHa, TECTOBBIC 3a/1a-

HUS1, OTYET 110 J1a00opaTOpHO
pabote

YCCKUX MPOLECCOB.

YPpOBHHM OCBOCHUSI KOMITETEHIIUU

YpoBEHb OCBOEHUSI KOMIIE-
TCHIOIUN

Kpurepun onieHuBaHus

[IpoaBuHyTHIH (OTINYHO)

3HaeT: XHMMHYECKHME CBOWMCTBA DJJIEMEHTOB pAa3IUYHbIX TPynn u
noarpynn Ilepronnueckoil CUCTEMBbI U X BaXKHEUIINX COCTUHEHUN U
CBOICTBA U CTPOEHUE KOOPIMHALMOHHBIX COCINHEHUM;

- yYEHHE O HaNpaBJIE€HUU XUMHUYECKOro Ipolecca (XUMHYecKas
TEPMOJUHAMUKA);

- yY€HHE O CKOPOCTH XMMHUUYECKOTO Ipoliecca (XMMHUUYECKas KHHETUKA)
Y XUMHYECKOM PAaBHOBECHH;

YMmeer: npeacka3biBaTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
IIPOCTBIX U CJIOKHBIX HEOPraHMUYECKUX BEIECTB HA OCHOBE 3JIEKTPOH-
HOT'O CTPOEHHUSI aTOMOB WJIM HOHOB, BXOJSIINX B UX COCTaB;

- UCIOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOIUHAMUYECKUE
CIIPABOYHBIE JIaHHBIE U KOJIMYECTBEHHBIE COOTHOLIEHHSI HEOpraHW4e-
CKOM XMMUU JJIsl pelieHus NpopeCCUOHAIbHBIX 3a/1a4

Banapeer: MeTonamMu SKCIEPUMEHTAIbHOIO MCCIENOBAHUS B XUMUU
(mmaHupoBaHWE, TOCTAaHOBKA M CTaTHCTUYecKas  oOpaboTka
pe3yabTaTOB HKCHEPUMEHTA).

[ToBbIIeHHBIN (XOPOIIIO)

3HaeT: Kiaccu(UKaLMIO U YCJIOBHS MPOTEKAHUSI PEaKUil B BOJHBIX
pacTBopax 0€3 M3MEHEHMs M C HM3MEHEHHEeM CTeleHed OKMCIeHHUs
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AIIEMEHTOB, 3aKOHBI U MOJENU HEOPTraHMYECKUX XMMHUYECKUX CHCTEM,
PEAKIMOHHYIO CIIOCOOHOCTHh BEIIECTB; CBOWCTBA OCHOBHBIX BHJIOB
XUMHUYECKHX BEIIECTB U KJIACCOB XUMHYECKHX O0BEKTOB.

YMeer: NpoBOIUTH PAacyEThl KOHILIEHTPALIMU PACTBOPOB PAIUYHBIX
COEIMHEHUH, ONPeAeATh U3MEHEHHE KOHIICHTPAIMil TPU IPOTEKaHUU
XUMHUYECKHUX PEaKIIHii;

-3aIIUCBIBATH CTEXUOMETPUYECKHUE, HOHHBIE, OKUCIIUTENLHO-
BOCCTAHOBUTEJIbHBIC, TEPMOXUMHUYCCKNE U KHHETHYCCKUE YPAaBHECHHS
peaKIuii;

Buaajeet: areMeHTapHBIMU MpUEMaMu paboThl B XUMHYECKOH J1abopa-
TOPUM U HAaBBIKAMU OOpAILEHUs C BEIIECTBOM;

3HaeT: OCHOBHBIC MOHSATHUS U 3aKOHBI XUMUH, KIacCU(DUKAIIIO HEOP-
FaHUYECKUX COCIUHEHHIA.

YMeet: uCnosib30BaTh 3aKOHBI XUMUU IIPU PEIICHUU 3a]1a4, BBICTpau-
BaTh LIETIOYKH MPOCTHIX MPEBPALICHHIA.

Buaajneer: o0mMMU MpaBHiIaMi TEXHUKH O€30MTACHOCTH MU oOparie-
HUU C XUMUYECKON MOCYA0H, Ta00paTOpHBIM 000PYI0BAHUEM H XU-
MUYECKUMH PEaKTUBAMU;

[Toporogsrii (6a30BbIit)
(YZIOBJIETBOPUTEIHHO)

2. MeTonnyeckue, OLEHOYHbIe MATEePHAJIbl M CPeICTBa, ONpeae/sIolue
npoueaypbl  OUeHUBAHUS CHOPMHPOBAHHOCTH KOMIETEeHUMH  (3JIeMEHTOB
KoOMIleTeH i) B nmpouecce ocsoenusi OIIOII BO

2.1 OueHoYHbIEe CpeACTBA ISl TEKYIIEro KOHTPOJIs
Bomnpocsl AJis1 TUCBMEHHOT0 ONIpoca

Tema 1. p-3jeMenThbl 7 rpynnsl IICJ. ®dT1op u ero coenunenusi. CoeamHeHust
xJjiopa (-1). Kucjiopoansie coefuHeHUS XJI0pa. DJIeMeHThI NOArPynnbl Opoma.
XMMHYeCKHe CBOMCTBA BOJOPOAHBIX M KMCJIOPOAHBIX COCAUHEHUN rajoreHos. Ux
OKHCJINTEIbHASI M BOCCTAHOBUTEIbHAS CIIOCOOHOCTD.

1. CrpoeHre BHEUTHETO 3JIEKTPOHHOTO YPOBHSA p-31eMeHTOB 7 rpymibl [1CO.

2. Kak wmoryr mnposiBnsate cebsi atombl p-daemMeHToB 7 rpynmel [ICD B
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX peakiusax? [louemy?

3. Coenunenust propa ¢ KUCIOPOJAOM U ¢ BOJOPOoAOM. OCOOEHHOCTH XUMUYECKOTO
MOBEACHUS JaHHBIX COCIMHEHUN.

4. [Ipupoausie coequnenus ¢ropa.

S. CoenvHeHMsT XJOpa B HU3LIEH CTENEHH OKHUCICHHS. XHMHYECKHE CBOWCTBA
ra3000pa3HON M )KUJIKOU COJISTHOM KUCIOThI. CTIOCOOBI TTOTy4eHUS B 1ab0paTopuu.

6. Kucnopoaseie coequHeHus XJI0pa, CUI1a KACIIOT.

1. CoenuaeHnss O6poMa ¢ BOJOPOIOM. XHUMHUIECKOE IMMOBEACHUE CBOOOIHOTO Opoma u
opomoBoioposa B OBP.

8. Kak u3MeHsieTcs: MEXbsICPHOE PACCTOSIHUE W dHEprus cBsi3u B psany F, — Clp —

Br, — I, u yem »T0 00OBsICHACTCS?



Q. Kak wusmenstorcs amuHa u 3Heprus cBsizu B psagy HF — HI um yem ato
o0BsIcHsIETCS?

10.  Yewm oTimuaeTcs ACHCTBHUE XJIOpa HAa XOJIOIHBIC U TOPSYHUE PACTBOPHI IIeI0UYEeH?
11.  OcobGeHHOCTH B3aUMOIENCTBHS raloreHoBOA0POa0B ¢ HaSO 4 xcomm)?

Tema 2. 6 rpynna IICJ. Kuciopon u ero coenunenus. O3ou. Ilepoxcuani. Cepa.
Oxcuapl cepbl. Coennnenus cepbl (-2). Kuciopoanbie coeqnuHenns cepbl. Okucian-
TeJbHAsl CIIOCOOHOCTH Cepbl, KUCJA0Poaa. Peakuuu AucnponopuuoHMpoOBaHuUs.

1. CrtpoeHue aTtoMa cepbl, YKaXUTE BO3MOKHBIE CTETIEHW OKUCIICHHS. XUMUUYECKUE
CBOMCTBA CEPBI.

2. Kak pacrosHaTh Kakoif aHHOH IPHCYTCTBYeT B pactBope SOs° mam SO,> ? Ha-
MHUCaTh COOTBETCTBYIOIINE YPABHECHUS PEAKIIUM.

3. CtpoeHue aTroma cejieHa, YKaXXUTE BO3MOXKHBIE CTETICHW OKUCJICHHUS.

4. [TpoMbITUIEHHBIM CHIOCOO TMOJMYyYEeHHUS CcepHOM KuciaoThl. HammcaTe cooTBeTCT-
BYIOIIME YPABHEHHUS PEAKIIUMA.

5. Tennyp, cTpoeHHE aToMa, BO3MOKHBIE CTETICHU OKUCIICHUS.

6. Kucnopon. Ctpoenne moiekyibl. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI
MOJTYYEHUS.

1. OxcHbl. [Tepokcupl. OKHCIUTEIILHO-BOCCTAHOBUTEIILHAS AKTHUBHOCTb

KHCIIOpPOJia B 3aBUCHMOCTH OT CTemneHH oOkuciaeHus. O30H. OCOOCHHOCTH CTPOCHHS
MOJICKYJIBI.

8. CormocTaBieHre CBOMCTB KUCIOPO/Ia U 030HA.

9. Bona. AnomanbHble pu3znueckue cBoMcTBa. Tspkennast BojJa, CIIoCOObI TTOTyUYeHUs,
CBOMCTBA.

10.  DAEKTPOHO-TOHOPHBIE CBOWCTBA MOJIEKYIIBI BOIBI.

11.  Kpucramioruaparsl, UX CTPOEHUE U CBOWCTBA.

12.  Kucnopozacoaepkamue KHCIOTHI cepbl. VX comm. XwMmudeckass aKTHBHOCTD.
IToBenenune B OBP.

13.  Cymbdunsl, nucynbdunbl. CTpoeHne, XUMUYECKHUE CBONCTBA.

14.  Tuokucnorel. OCOOEHHOCTH XUMUYECKOTO MTOBECHUSI.

15.  Coenunenus cepsl ¢ ramoreHamu. CTpoeHUE MOJIEKYJT TaIOTEHU]IOB CEPHI.

16.  Cenenatbl, Temnypatel. CeneHoBass U TeutypoBas kuciota. CBoiicTBa.
[Tonyuenue.

Tema 3. 5 rpynma IICJ. A3or, ero Bogopoansie coequHeHusi. Kuciaopoansie co-
eIUHEHNs a30Ta. DJIeMeHThbI NOATPYNIbI MbIIbAKA. OKHCIAUTEILHAS U BOCCTAHO-
BHUTEJbHAsI CIIOCOOHOCTD COEIMHEHHUI a30Ta U MbIIIbSKA.

4 rpynna IIC3J. Yriuepoa u ero coeaunenusi. Kpemuuii. JjieMeHTbI NOATPYNIIbI
repMaHus.



=
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9.

OObmas xapakrepucTuka 3aemMeHToB 5 rpynmsl [1CO.

Azor. Xumuueckas CBs3b B MoOJIeKyJie a3oTa. [IpyUYMHBI HMHEPTHOCTH.
JlaGopaTopHbIe ¥ MPOMBIIIJIEHHBIE CIIOCOOBI TTOJIYYEHHS a30Ta.

CoenuHenusi a3ora ¢ BOAOPOJAOM. AMMMAK, XMMHYECKasi CBS3b U CTPOCHHUE
MouiekyJibl. CriocoObl nmonyyenus. CBoiicTBa aMMuaka.

WNon amMmonus, cBoiicTBa, ctpoeHue. Coli aMMOHUS, UX CBOMCTBA.

AMUTBI, HUTPUJIBI, UMU/JIBI, UX CBOMCTBA.

A30THCTOBOAOPO/IHAS KHUCIIOTA, XUMUYECKasd CBSI3b B MOJIEKYJIE U €€ CTPOECHHE,
NOJIy4EHUE W CBOMCTBA. A3HUABI, CHOCOOBI HMX TOJYYEHHS W XUMHYECKHE
CBONCTBA.

Oxcuapl a30Ta, XUMUYECKask CBSI3b U CTpoeHUE MoJieKysl. CrocoObl MOTyYeHUs |
CBONCTBA.

Kucnopoaconepxamme kuciorel azora. Ouzndeckue 1 XMMHYECKHE CBOMCTBA.
[Toenenue B OBP.

®ochop M MBILBAK. DJIEKTPOHHOE CTPOEHUE BHELIHETO CJ0s, pasiuyue U
CXOJCTBO.

10. Annotponubie Mmonudukanuu pochopa, X CTpOSHUE U CBONCTBA.
11.®ochun, apcun, BucMyTHH. CTpoeHHE MOJEKYJ, XUMHUYECKas AaKTUBHOCTb.

CriocoObl OJTy4eHusl.

12.0Oxcunpt pocdopa. Xumuueckue cpoiictpa. [lomydyenue.

13. Coequnenus ¢ ramoreHamu pocdopa. XumMudeckne CBONCTBA.

14. O6mas xapakrepuctuka 31emMeHToB 4 rpynisl [1CD.

15.¥Yrnepoa. CtpoeHre MOJEKyIbl. AJUIOTPOIHSL.

16. YraeBogopoabl. Kapoumbl MeTamios.

17.KucnopoaHble COeIMHEHUS YTIIepoa.

18.MoHooKcHT yriiepoia Kak BOCCTAHOBHUTEIb: PEAKIIHH MTPUCOSTNHEHHS.
19.VronpHas KMCIOTA U €€ COJU. XUMHYECKHEe cBoMCTBA. CTIOCOOBI TTOTyUeHHUS.

Tema 4. Daementsl 1-3 rpynn IICD. O6mue cBoiicTBa MeTa/10B. biiaropoansie
MeTa/LIbl, XHMHYeCKHEe CBOICTBA.

1.

O6mas xapakrepuctuka snemenToB 1 rpynmsl [ICD. Haxoxnenue B npupoje,
CIIOCOOBI TOTYUYEHUS.

CaoiictBa aneMenToB 1 rpynmnsl [IC3D, B3anmoaeicTBUE ¢ KUCIOPOIOM,
rajoreHaMmu, BOJON U BOJIOPOAOM.

Okcunipl, THAPOKCHUABI, MEPOKCUIBI 371eMEHTOB 1 rpynmel [1CD, ux nosyueHue,
XAMHUYECKUE CBOMCTBA.

Conu narpus u kanusa. CnocoOsl nostydyenus. [lpumenenue.

OCO0OEHHOCTH JIUTHSI M €TO COSUHEHUH.

[Moarpynma Gepuus. O61ias xapakTepucTuka 3JeMeHToB. OTinune Oepuiins
OT OCTaJIbHBIX AJIIEMEHTOB.

AKIENTOpHBIE CBOMCTBA MOHOB Oepuiiiusi. OKCUIBI U TUIPOKCU I OCPUILITHSL.
Maruuii, Kanbliui, CTpOHITUH, Oapuii, paauii. MeTo/ bl MOJy4eHUs B CBOOOTHOM
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COCTOSIHUU, CBOMCTBA. [ MIPUABI, OKCUIBI, TUAPOKCUIBI U TIEPOKCHUIBI, COJIH.
Xumuueckue cBoiictBa. KapOoHaThl U ruApOKapOOHATHI.
9. IlpumeHeHUE MIETOYHO3EMEIbHBIX METAIIOB U MAarHUs U UX COCMHEHHM.
10. IToarpynna 6opa. O0mias XxapakTepucTUKa 3JIEMEHTOB.
Coenunenust 6opa, aMIOMUHUS C KUCIOPOJAOM, BOAOPOIOM, TasmoreHamMu. CriocoOb
NOJTy4YeHHs. XMMAYECKUE CBOKCTBA.

BaHaHl/lﬂ AJIA IHCBMEHHOTI'0 oImpoca

Tema 1. p-aaementsl 7 rpynnsl IICD. @1op 1 ero coenunenns. CoemHeHUs XJI0-
pa (-1). Kucjiopoansbie coeqHeHHsl XJ10pa. JJIeMEHThI OATPYNIIbI Opoma.
XuMHYeCKHe CBOMCTBA BOAOPOJHBIX U KHCJIOPOJHBIX CO¢AMHEHUN rajoreHos. Ux
OKHCJINTEIbHASl 1 BOCCTAHOBUTEJIbHAS CIIOCOOHOCTD.

3ananue 1. Mcxons uz crenenu okuciieHus xjopa B coeaunenusix HC1, HC10g,
HC10, onpenenute, Kakoe U3 HUX SIBIISIETCA TOJBKO OKHUCIIHMTENEM, TOJIBKO BOCCTAaHO-
BUTEJIEM M KAKOE€ MOXET MPOSIBISATH KaK OKHUCIUTENIbHBIC, TAK U BOCCTAHOBUTEIIbHbBIC
cBoiicTBa. [louemy? Ha ocHOBaHMM 3JEKTPOHHBIX YpPaBHEHUH paccTaBbTe KO3(P(PULIU-
€HTHl B YPAaBHCHMHM PEAKIMU UAYIIEH MO CXeMe

KBr + KBr03 + HQSO4—>BI'2+ KzSO4 + H,0.

3ananue 2. Kak U3MEHSI0TCS OKMCIUTEIBHBIE CBOVICTBA FaJIOT€HOB IIPU NIEPEXOJIE
oT Topa K HOAY U BOCCTAHOBUTEIbHBIE CBOMCTBA UX OTPHULIATEILHO 3aPSKEHHBIX HMO-
HOB? [louemy? CocTaBbTe dJEKTPOHHBIC U MOJICKYJISIpHbIC ypaBHeHuUs peakiuii: a) Cl,
+ 1,H,0 =; 6) K| + Br,=. YkaxuTte OKHCIUTENIb 1 BOCCTAHOBUTEIIb.

3ananue 3. CocTaBbTe 3JIEKTPOHHBIE U MOJIEKYJISIDHBIE YPABHEHHUS PEAKLIMU, TIPO-
UCXOJAIIEH NPH MPOMYCKaHUU XJIOpa Yepe3 ropsiuii pactBop eakoro kaiu. K kakomy
THUITY OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLECCOB OTHOCUTCS JaHHAs peaKLus?

3aganue 4. Kakue peakuuu HY>KHO IMPOBECTH ISl OCYIIECTBIEHUS CIETYIOIINX
MPEBPAILCHUN: NaCl—-HCl—Cl,—KCIO;. YpaBHeHus OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUN COCTABHTE HA OCHOBAHUM AJIEKTPOHHBIX YPABHEHHUM.

3amanue 5. Hamummre ¢GopMynbl W HA30BUTE KHUCIOPOJHBIE KUCIOTHI XJIOpA,
YKQXXUTE CTETICHh OKUCIICHUS XJIopa B KaxkaoW u3 Hux. Kakas u3 »TUX KuUCIOT Oojee
CWIbHBINA OKHCIHTENh? Ha OCHOBaHMY AJIEKTPOHHBIX YPaBHEHUN 3aKOHYUTE YPaBHEHHE
peakimu KI+ NaOCl + H,SO,—I+... Xnop npuobperaeT MHHUMAIbHYIO CTEICHb
OKHCIICHUSI.

3aganue 6. C KakMMHU U3 IEPEYUCIIEHHBIX COEIMHEHUI B3auMoaeicteyer HBr:



a) Ca(OH),; 6) PCls;  B) H2SO4 (ko) T) Kl 1) Mg; €) KCIO5?

3ananue 7. Ynanenne NH;3; w3 cTounbIx Boa mocturaercs okucieHuem ero Cly
Br, mm KCIO; (B menounoit cpene). CocraBbTe ypaBHeHUs peakmmii NHj ¢ Opo-
MoM (tiponyktel: N, u  HBr), 6eptoneroBoit conbio (IIPOIYKTHI: HaTpUEBask CEIUTPA,
XJopu Kanust u Bojaa). Kakoit u3 crioco6oB Oosiee 6e3BpeieH B IKOJIOTUIECKOM OTHO-
IICHUU.

Tema 2. 6 rpynna IICD. Kucsopoa u ero coenunennsi. O30u. Ilepokcuabi. Cepa.
Oxcuanl cepol. Coequnennsi cepbl (-2). Kuciaopoanbie coenmHenus cepbl. OKuc/n-
TeJbHas CMOCOOHOCTD Cepbl, KNcJopoaa. Peakuuu 1ucnponopunoHMpoOBaHUsL.

3amanue 1. Kakue cBOHCTBa MOKET IMPOSBIATH NEPOKCHU]I BOAOPOJA B OKUCIH-
TEJIbHO-BOCCTAHOBUTENBbHBIX peakuusx? [louemy? Ha ocHOBaHMM 3JIEKTPOHHBIX YypaB-
HEHU HanummMTe ypaBHeHus peakuuii H,O,: a) ¢ Ag,O; 6) ¢ KI.

3amanue 2. I[loueMy aToMbl OOJIBIIIMHCTBA P-3JEMEHTOB CIIOCOOHBI K PEaKIMsIM
JTMCIIPONIOPIIMOHUPOBAHUS  (CAaMOOKHCIIEHHS — caMOBOCcTaHOBIeHUs)? Ha ocHoBaHUM
AJIEKTPOHHBIX YPABHCHUM HAIUIIWTE YPABHEHHUE PEAKIMUA PACTBOPEHHS CEPbl B KOH-
LHEHTPUPOBAHHOM pacTBope menour. OJIUH U3 MPOAYKTOB COAEPKHUT CEPY CO CTEIEHBIO
OKHCJICHUS +4.

3amanue 3. [loyemy cepHHCTas KUCIOTa MOKET MPOSBIIATh KaK OKHCIUTEIBHBIC,
TaK U BOCCTAHOBUTEIbHBIE CBOWCTBA? Ha OCHOBaHWM 3JIEKTPOHHBIX YPaBHEHUU CO-
cTaBbTe ypaBHeHUs peakiii H;SOj3: a) ¢ cepoBomopoiom; 6) ¢ XITOpOM.

3aganue 4. Kak mposiBiser cebs cepoBOJOPOJ B  OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakuuax? [louemy? CocTaBbTe 3JEKTPOHHBIE U MOJIEKYJISIPHBIC
YpaBHEHHUS peakUui B3aMMOCHCTBHS pacTBOpa CEPOBOAOPOJA: @) C XJIOPOM; 0) C KH-
CJIOPOZIOM.

3aganue 5. Kakue CBOWMCTBa B OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX
MIPOSIBIIIET cepHasg Kuciuora? Hanummre ypaBHEHHMS peakUMil B3aMMOJECHCTBHS pas-
OaBJICHHOW CEPHOW KHUCIOTHI C MAarHUEM U KOHIICHTPUPOBAHHON — C MEIbI0. YKaXKUTE
OKHCJIUTEb U BOCCTAHOBUTEIIb.

3aganue 6. CKOJIBKO JUOKCHUJA CEPBI MOWIET HA PEAKIIMIO BOCCTAHOBJIEHUS XPO-
Ma (+6) B xpoM (+3) mipu BocctanoBieHun 2 940 xr K,Cr,O; B xmcnoi cpene? Hamu-
IIUTE YPAaBHEHUE PEAKIIUH, COCTaBbTE AJIEKTPOHHBIE ypaBHEeHUs. [IpousBenure pacue-
THI.

3amanue 7. 3aKOHYHTH YpaBHEHUS PEAKIUN, METOJIOM 3JIEKTPOHHOTO OajaHca paccra-
BUTH KOI(PPUITUEHTHI:



KJ + H,0, +H,S0, =
H202 + KMnO4 + H2804 =

Tema 3. S rpynma IICD. A3sot, ero Bonopoansnie coennnenusi. Kuciopoannie co-
eIMHEeHHUs a30Ta. JJIeMEHThl MOATPYNIbI MbIIIbAKA. OKHUCIUTEIbHASI U BOCCTAHO-
BUTEJIbHASI CIOCOOHOCTH COeIMHEHUH a30Ta U MbllIbsKAa. 4 rpynna IICJ. Yraepox
U ero coequHenusi. KpeMHuid. JjeMeHThI NOATPYNIIBI FePMAaHMA.

3ananue 1. Ha ocCHOBaHMM 3JIEKTPOHHBIX YPABHEHHI COCTABHTE YPaBHEHUE pPEaK-
un (ocdopa ¢ a30THOM KUCIOTOM, YIUTHIBAsA, YTO Poc(Op OKUCIAECTCS MAKCUMAIIBHO,
a a30T BOCCTAHABJIMBACTCS MUHUMAJIBHO.

3aganue 2. [loueMy a30THUCTast KACIOTA MOXKET MPOSBIATh KAK OKUCIUTEIBHBIE,
TaK MU BOCCTAHOBUTEJIbHBIE cBoWcTBa? Ha OCHOBaHWMU AJIEKTPOHHBIX ypaBHEHUH CO-
ctaBbTe ypaBHeHUs peakiuit HNO;: a) ¢ GpomHoi Bojoif; 0) ¢ HI.

3ananue 3. [Touemy nuokcH a30Ta CocOOEH K PEaKIUsM CaMOOKHUCIICHHS — ca-
MOBOCCTaHOBJICHHSI (AHcCTponopiroHupoBanusi)? Ha OoCHOBaHMU 3JIEKTPOHHBIX YpaB-
HEHUI HATMIIUTE ypaBHEHUE peakuuu pactBopeHust NO;, B €IKOM HaTpe.

3ananue 4. B xakoM ra3000pa3HOM COCJAMHEHUHU a30T MPOSBIISIET CBOIO HU3IITYIO
CTeIeHb OKuceHus? Hanmuimre ypaBHEHUST peakIuii MOJyUYeHHS STOTO COSTUHCHHUS: a)
IIPU B3aMMOJICCTBUM XJIOpUJIa aMMOHUS C THAPOKCHIOM KaJbIUs, 0) pas3lioKeHUEM
HUTPHJIAa MarHusi BOJOM.

3amganue 5. [Touemy docdhopucras KucioTa CrmocooHa K peakiyusM CaMOOKHCIIE-
HUS — CAMOBOCCTaHOBJICHUS (AUCTIponopiuoHupoBanus)? Ha ocHOBaHUY 3JEKTPOHHBIX
YpPaBHEHUM COCTaBbTE ypaBHEHHE mporecca paszioxenus HzPOs, yunutsiBasg, uro npu
sToM (ochop mpruodperaeT MUHUMAJIBHYIO M MAKCUMAJIbHYIO CTETIIEHb OKUCJICHMUS.

3ananue 6. B xakoM razoo0pa3HoM coequHeHuu (ochop NposiBIsSET CBOIO HU3-
IIYI0 CTENEHb OKHCcIeHHs? Hanuiimre ypaBHEHHMsS peakiUil: a) MOIY4YEHUs 3TOr0 CO-
€AUHEHUS TIPU B3auMojaecTBUM (pocduaa Kaablys C COJMSIHOW KUCIOTOM; 0) ropeHus
€ro B KHCIIOPOJIE.

3anganue 7. Kakyro cTerneHb OKUCIEHUS MPOSBIISIIOT MBIIIBIK, CypbMa U BUCMYT.
Kakast cteneHb OKHCIEHUs sSBisSeTCS Oojee XapakTepHOW s kKaxaoro u3 Hux? Co-
CTaBbTE AJIEKTPOHHBIE U MOJICKYJISIPHbIE YPAaBHEHHUSI PEAKIMi: a) MBIIIbsKA C KOHIICH-
TPUPOBAHHOW A30THOW KHUCJIOTOM; 0) BUCMyTa ¢ KOHIICHTPUPOBAHHOM CEPHOM KHUCIIO-
TOMU.



3amanue 8. UeM CyIIeCTBEHHO OTJIMYAeTCs JAeWCTBUE pa30aBICHHON a30THOM KH-
CJIOTHI Ha METaJUIbl OT JIEUCTBUS COJSHON M pa30aBieHHON cepHOM KucioT? UTto sBis-
€TCSl OKHCIIMTENIEM B IEPBOM CITy4dae, 4TO — B ABYX Jpyrux. [IpuBeaure npumepsl.

3ananue 9. Kakyio cTeneHb OKUCICHUS MOXKET MPOSIBIISITH KPEMHUN B CBOMX CO-
eauHeHusix? CocTaBbTe ypaBHEHUS! peaKklid, KOTOPbIE HAJ0 MPOBECTU ISl OCYIIECTB-
JICHUS CIICAYIONMX mpeBpamieHnii: Mg,Si—SiH;—Si0,—K,Si0;. [Ipu xakom npeBpa-
IICHUH TIPOUCXOUT OKUCITUTEIIBHO-BOCCTAHOBUTEIbHAS PEAKITUS?

Tema 4. Duaements 1-3 rpynn IICI. O6mme cBoiicTBa MeTaioB. biiaropoansie
MeTaJlJIbl, XHMH4YeCKHE CBOMCTBA.

3ananue 1. CocTaBbTe ypaBHEHUS peaKIuii, KOTOpPbIE HY>KHO MPOBECTU AJI OCY-
IIECTBJICHUS CJIEAYIOIIMNX MMPEBPALICHUI

A1—Aly(SO4);—Na[Al(OH)4 (H20)2] —A1(NO3)s

3apanue 2. CocTaBbTe 3JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKIUNA: )
QTIOMUHUSA C PACTBOPOM IIesiour; 0) 60pa ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM.

3aganue 3. Kakol mpouecc Has3bIBaeTcs anmoMorepMuen? CocTaBbTe DJIEKTPOH-
HbIE U MOJIEKYJISIPHOE YPaBHEHUS PEAKLMHU, HA KOTOPO OCHOBAaHO IIPUMEHEHUE TEPMU-
Ta.

3ananue 4. CoctaBbTe ypaBHEHHUS PEAKIUN, KOTOPbIE HY>KHO MPOBECTH JJISl OCY-
HIECTBJICHUS CJIEIYIOIINX MPEBPALLICHUI:

B—>H3B 03—> N82B407—>H3803.

YpaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOW PEAaKIMM COCTAaBbTE HA OCHOBA-
HUH DJIEKTPOHHBIX YPABHEHUM.

3ananue 5. Kakas creneHb OKUCIEHUS HauOojiee XapakTepHa JjIsl 0JIoBa U Kakas
115t cBuHIa? COCTaBbTE DJIEKTPOHHBIE M MOJICKYJISIPHBIE YPaBHEHUS PEAKIIUA OJI0BA U
CBHUHIIA C KOHLIEHTPUPOBAHHOMN a30THOM KUCJIOTOM.

3aganne 6. UeM MOXXHO OOBSCHUTH BOCCTAHOBHUTEJILHBIE CBOMCTBA COEIUHEHHN
ojioBa (+2) u okucinurenbHble cBUHLA (+4)? Ha ocHOBaHMM ANEKTPOHHBIX YpaBHEHHM
coctaBbTe ypaBHeHus peakimii: a) SnCl, ¢ HgCly; 6) PbO, ¢ HCl(koH).

3aganue 7. CepeOpo HE B3aUMOJICUCTBYET C pa30aBICHHON CEpHON KHUCIOTOM,
TOTJIa KaK B KOHIIEHTPUPOBAHHON OHO pacTBopsieTcs. Uem 310 MoxHO 00bsicHUTH? Co-
CTaBbTE JICKTPOHHBIE U MOJIEKYJISIPHOE YPABHEHHUSI COOTBETCTBYIOIIEH PEAKIIUH.



3ananue 8. CocTtaBbTe ypaBHEHUS PEAKIUi, KOTOPbIE HAJ0 MPOBECTH ISl OCYIIIe-
CTBJICHUS CJICIYIOIINX TIPEBPAICHHIA:

Cu—Cu(NO3),—Cu(OH),—CuCl,—[Cu(NH3),]Cl,

3amanue 9. [Ipu neficTBUM Ha TUTAH KOHIIECHTPUPOBAHHOMN COJISTHOW KHCIIOTHI 00-
pa3yeTcs TPUXJIOpPHJ TUTAHA, a MPU JCUCTBUM a30THOM — OCAJIOK METATUTAHOBOW KH-
cinoThl. COCTaBbTE AJEKTPOHHBIE M MOJIEKYJSIPHBIE YPABHEHUSI COOTBETCTBYIOIIMX pe-
aKIIUH.

3aI[aHl/Iﬂ AJIS1 BHINIOJTHCHUSA J'IaﬁODaTODHI)IX paooT

Tema 1. p-anemenmut 7 epynnot IICO. @mop u eco coedunenus. Coedunenus xnopa (-1).
Kucnopoousie coedunenus xnopa. dnemenmol noozpynnst bpoma.

Xumuueckue colicmea 8000POOHBIX U KUCIOPOOHBIX COCOUHEeHUNl 2anoeeHos. Hx oxuc-
JIUMENbHASL U 80CCMAHOBUMENbHASL CNOCOOHOCD.

JlaGopaTopnasi pabora Ne 1. CBoiicTBa raJioreHOB M UX COeIMHEHUI.

3amanue 1. OOBSICHUTH 3aKOHOMEPHOCTh B M3MEHEHUU OKUCIUTEIBHBIX CBONCTB Tajlo-
r€HOBHA OCHOBAHUU CTPOCHUSI DJIEKTPOHHBIX 000JI0YEK X aTOMOB.

3aganue 2. Hanucath cxeMy paBHOBECHS B paCTBOPE XJIOPHOM BoJbl. B KakoM Harpas-
JICHUU CMECTHUTCS JaHHOE paBHOBECHE MIPH JT00ABJICHUM: a) IIEN0YH; 0) HoAuaa Kaus?

3aganue 3. MoryT 11 cOCyIlecTBOBaTh B pACTBOPE CIIEIYIOIIUE MTAPhl BEIIECTB:
KBr + Cl,; KI + 1,; KCI + Bry; KBr +1,; Kl + Br,?

3aganue 4. Onpenennure, KAKUE U3 PEaKUi BO3MOKHBI:

a) K|03 + ClI 2 —

6) KC|03 + Br2 —

B) KF + I,—

F) |2 + C|2 + HZO —

3aganue 5. Jlokaxure, 4To JyIs mojiydeHust opoma Br, okucienuem nono Br' u iiona
I, oxuciaennem noHoB | MoxkHO mpumenuTh Xxjop Cly, a mns momydenus ¢gropa F,
OKHCJICHHEM MOHOB F - HElb3sl.

JlaGopaTopHasi padoTa Ne 2. AHATUTHYECKHE PeaKIIMU IaJIOreHu1-HOHOB
(CI7, Br,I")
3amanue 1. JlonucaTh ypaBHEHUS U pacCTaBUTh KOYPPHUIIUEHTHI METOIOM JIEKTPOHHO-
ro OanaHca:
a) KI+ K,Cr,07 + H,SO,—
0) MnO, + KCIO3; + KOH—K,MnO,4+ KCI + ...
B) KI + HNO3;— NO + ...
r) KI +KIO;3 + H,SO, — L+ ...
n) Ca(OH), +Cl, —
e) Ca(ClO,), +H,0,— CI + ...
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3amanue 2. Ykazarh criocoObl NOJy4YEeHHsI FajJOreHOBOI0POIOB.

3ananue 3. Kak B3auMOAEICTBYIOT Iajlor€HOBOAOPO/IbI C KOHIIEHTPUPOBAHHOM CEpHOM
KHUCJIOTOM?

3ananue 4. Kak otkpeite Cl™ B mpucyrctBum Br?

3amanue 5. Kak otkpeite Br B mpucyrcrBuu ClI™ u 177

3ananue 6. Kak otkpbsiTh I B mpucytcTBun Br?

3anmanue 7. Kak otkpeite Br u I B mpucyrcteuu Cl™?

JlaGopaTopnas padora Ne 3. CoenniHeHHs] MapraHua.

3amanue 1. Hammcatrb ¢popMybl THAPOKCHIOB MapraHiia, COOTBETCTBYIOIINUE €70 OKCHU-
aam: MnO, Mn,O; MnO,, Mn,O;. VYpaBHeHUSIMH peakiuid J0Ka3aTh KHUCIOTHO-
OCHOBHBIE CBOMCTBA KaXKJIOTO TUIPOKCHUA.

3aganue 2. llpuBecTn ypaBHEHHs peaklMii, OKA3bIBAIOIIME OTHOLIEHWE MapraHia,
TEXHELHS U PEHUS K paCTBOPaM CEPHOW M a30THOU KUCIIOT Pa3IMYHON KOHIEHTPALIUH.
3aganue 3. Hammcars ypaBHEHHME peakUuy AUCHPONOPLHAOHUPOBAHHUSIMAHIAHATA Ka-
ausi. B kakyio CTOpPOHY CMECTUTCSI PaBHOBECHE B PEAKIINH MPU MPUOABICHUN KUCIOTHI?
3ananue 4. Hanucate B MOJIEKYJISIPHOM M MOJEKYJSIPHO-UOHHOM (hopMax ypaBHEHMsI
peakiuii: a) Mexxay pactBopamu xjopuaa mapranua (1) u cyneduna narpus;

0) ruaposm3a Mexay pactBopamu cyibdata mapranna (1) u kapbonara nHatpusi.
3amanue 5. ComocTaBUTh CBOWCTBa OKCHIOB M TujapokcugoB wmapranua(VIl) u
xsopa(VII).

Tema 2. 6 epynna IIC3O. Kucnopoo u eco coeounenus. Ozon. Ilepokcuowt. Cepa. Oxcu-
obl cepvl. Coedunenus cepwvi (-2). Kuciopoonvie coeounenus cepvi. OxuciumenvHas
CcnocobHocmb cepul, Kuciopooa. Peaxyuu oucnponopyuonuposanus.

JlaGopaTopHasi padora Ne 1. /luokcu/ cepbl M CEPHUCTASI KUCIOTA.
3aganue 1. YkazaTe, OyIyT I OpOTEKaTh CIAEAYIONIME PEAKIUU, U HAIUCAaTh COOTBET-

CTBYIOLIME YPABHECHHUS:

a) H,SOy4 (ko) + S —

0) H,SOy4(xoH1) + Ag —

B) H,SO4(pazd) + Ag —

r) HySO4(pazb) + Zn —

3ananue 2. JlonucaTh ypaBHEHUS peaKUi U pacCTaBUTh KOYPPULHUEHTH METOIOM
AIIEKTPOHHOTO OaaHca:

a) H,S + HNO; —

0) Na,S,03 + Br, + H,O —

B) Na,SO; + Zn +HCl— S* + ...

r) FeSO, + K,S,05 + H,SO,— Fe** + ...

3ananue 3. HanucaTh B MOJIEKYJISIPHOM ¥ MOHHOM (hOpMax ypaBHEHMS peaKIUii:
a) H,S + Bi(NO3);—
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6) Na,SO; + BaCl,—

B) ZnS + H,SO, —

F) (NH4)28 + FeC|2—>

3ananue 4. Kak nposiBiisieT cedst cepHUCTAast KMCIIOTA U €€ COJIM B OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX peakuusax? [louemy?

3ananue 5. OOBACHUTE C TOUKHU 3PEHUS METO/1a BaJICHTHBIX CBA3€H, CTpPOEHUE NUOKCUIA
CEPBI.

JlaGopaTopnasi padora Ne 2. CepHasi KHCJIOTA U €€ COJIM.

3ananue 1. Yto OyaeT mpoucXoauTh B PaCTBOPE CyJib(puia HATpus pHu J0OABICHUU:

a) COJSIHOM KHCJIOTHI; 0) a30THOM KuciaoTel? COCTaBUTh YypaBHEHMSI MPOTEKAIOLIMX
pEaKIui.

3apanue 2. YTo mOIyYUTCs IPH IEUCTBUM KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI: a) Ha
Opomupa Hatpusa; 0) Ha yruepoa; B) Ha cepy? CocTaBUTh YpaBHEHHs peEaKIuil,
MPOTEKAOLUX MPU HAIPEBAHUH.

3amanne 3. Onummre crnocoObl MOJYYEHUS CEpPHOM KHCIOThI U €€ (PU3HYecKue
CBOMCTBA.

3ananue 4. CBoiicTBa THOCYIB(}ATOB. OCOOEHHOCTH CTPOCHHS MOJICKYJIBI.

3ananue 5. CocTaBbTe MOJIEKYJISIPHOE YpaBHEHHE pacmiafa Tuocyibdara Bogopoaa. 1o
KaKOMY MEXaHU3MY MTPOTEKAET 3TOT pachall.

JlabopaTtopHnasi pa6ora Ne 3. CoequHeHHUs1 Xpoma.

3amanue 1. Oxcun Cr,OsmoxeT ObITH TepeBeIcH B PACTBOPHUMOE COCTOSTHUE CILIaBIie-
HUEM: a) ¢ KapOOHATOM HATpHs Ha BO3/AyXe; 0) C HUTPATOM HATpHsl B IPUCYTCTBUU TU -
pokcuaa Hatpus. COCTaBUTh ypaBHEHUS pEaKLUHU. YKa3aTh, K KAKOMY THITy OTHOCSITCS
peakiuu.

3aganue 2. J{luxpomaThsl yCTOMYKMBEI B KUCIION CpeJie, XpOMaThl — B 1Ieo4Hou. [Tpu us-
MEHEHHUH PEAKLMU CPEbl IPOUCXOAUT B3aMMHOE IIPEBPALLEHUE XPOMATOB U JUXPOMa-
TOB. COCTaBUTh B HOHHOU (hopMe ypaBHEHUS peakldii B3aUMOJEHCTBUS AUXpoMara Ka-
TS A TUAPOKCUA KAJIHSI; XpOMaTa Kajausl U CEPHOM KHUCIIOTHI.

3aganue 3. CoCTaBUTh YpaBHEHHUE PEAKIMU PA3JI0KEHHMS MPU HArpEBaHUU JUXpOMATa
amMmMoHUs. K kakomy THITy peakuil OTHOCUTCS 3TOT ITpoLecc?

3amanue 4. Kak n3meHsieTcss yCTOMUMBOCTh COSAMHEHU Xpoma, MOJIUOAeHa U BOJIb (-
pama B BbICIIEH cTeneHW OkucieHus? IlpuBecT mNpuMepsl OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIMI, B KOTOPBIE BCTYIIAIOT 3TU COCIUHEHNS.

3ananue 5. Kakoil mpoIyKT moixy4yaeTcst Mpu MOAKUCICHUH pacTBOpa MOIMO1aTa aMMO-
HUs?

3ananue 6. Kakue nonsl — F, CI7, Br wiu |” — okucisiroTest fuxpomMaToM Kasius?
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Tema 3. 5 epynna I[ICD. Aszom, e2o 6o0opoouvie coeounenus. Kucnopoomnsie coeoune-
HUs azoma. dnemeHmul no02pynnol mbliubaxka. OKUCIUMENbHAS U 860CCMAHOBUMEbHAS
CnocobHOCMb coeduneHuli azoma u mviuvaxa. 4 epynna [1CO. Yanepoo u e2o coedune-
Hus. Kpemnuii. Dnemenmol noozpynnsl 2epManus.

JlaGopaTopHasi padora Ne 1. A3zoT. AMMHuak.

3ananue 1. YeMm 0OBACHUTD XUMUYECKYIO HHEPTHOCTH CBOOOAHOTO a30Ta?

3aganue 2. Kakoe cTtpoeHne uMeeT MOJIeKyjJa aMMHaKa ¢ MO3UINI METO/IA BaJICHTHBIX
cBs3eit? Uem 0OBSICHSAETCS CKJIOHHOCTh aMMHAaKa K KOMILJIEKCOOOPa30BAHUIO U PEAKIIU-
SIM TIPUCOETUHECHHUS?

3ananue 3. Kak 0OBSCHUTH XOPOIIYIO pACTBOPUMOCTh B AMMHUAKE TPYAHOPACTBOPUMBIX
Bemiects AgCl, Zn(OH),, Cu(OH), u t.1.?

3aganue 4. YKa)XKUTEe KAUECTBEHHYIO PEAKIIUIO JJIsI OTKPBITUS MOHA aMMOHMS B PacTBO-
pe.

3ananue 5. KakoBa (pyHKIMS aMMHaka B OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIu-
ax?

3ananue 6. Kakyro peakiuio cpeqipl Oy1yT UMETh paCTBOPHI CIEIYIOIINUX COJIEH: XJIOpHU-
Jla aMMOHMSI, HUTPUTA KaJlud U KapOOHATa aMMOHHUS?

JlabopaTtopHnasi padora Ne 2. Kucjiopoanbie coeinHeHUS a30Ta

3amanue 1. KakoBa QyHKIUS B OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLUSIX HUTPH-
TOB? BO3MOKHO JIU CyIlIECTBOBAaHUE B PACTBOPE CIEAYIOLIUX BEIIECTB:

a) NaNO, + Kl+ H,SOy;

0) NaNO, + KMnO,4 + H,0;

B) NaNO; + Na,SO3;

r) NaNO, + KOH,;

1) NaNO, + HCI?

3ananue 2. YKaxXUTe aHATMTUUECKYIO PEaKLUIo JJisi OOHApYKEHUsI B paCTBOPE HUTPUT-
nona NO, .

3amanue 3. UeM CyIIeCTBEHHO OTIMYaeTCs NeHCTBUE pa30aBICHHONW a30THOW KHCIOTHI
Ha METaJUIbl OT JEHUCTBUSI COJISTHOM M pa30aBieHHON cepHO Kuciaot? Kakoil HOH sBis-
€TCS1 OKUCIIUTENIEM Y 3THX KHCIIOT?

3amanue 4. Yto npoucxoaut npu npomnyckanuu NO,:

a) uepe3 BOAY;

0) uepe3 BOJHBIN PaCTBOP MICIOUH?

3ananue 5. Kak BiusieT akTUBHOCTh METAJUIOB Ha MPOLECC TEPMUUECKOTO Pa3JIOKEHUS
ux HUTpaToB? [IpuBeCTH NpUMEPHI PEAKIU.

Tema 4. Dnemenmot 1-3 epynn I1CD. Obwue ceoticmea memannos. brazopoonvie me-
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MaJIbl, XuMuyecKue ceoucmaa.
Jlabopatopnast pab6ora Ne 1. Kpemumii. 'epmanuid.

3amanue 1. Kak nomydaercs kpeMHui B 1aboparopun? Kakue moOo4YHble peakuuu mpu
ATOM IIPOUCXOAT?

3ananue 2. KakoBa oOmiast popmysia moIMKPEMHHUEBBIX KHCIOT?

3aganue 3. YUto Takoe pactBopuMoe cTekiio? I' e oHo npumeHsercs?

3aganue 4. B yeM MOKHO pacTBOpUTh KpeMHHUI? KBapiieBbIil necok?

3ananue 5. Kak B mabopatopuu MoiayyuTh Telib KPEMHUEBOW KUCIOTHI?

3ananue 6. Kakyro o611yto popmMyily UMEIOT repMaHUEBbIE KUCIOTHI?

3aganue 7. B Kakux cOeIMHEHUAX F€PMaHUN MPOSBIISIET CTENEHb OKUCIeHus1 —4, +47

JlabopaTtopHnasi padora Ne 2. ’Kejie30, K06aJAbT, HUKEJIb.

3aganne 1. Hanucars ypaBHEHHs peakuMil IJUCCOLMALMM IO TEPBOM CTYNEHU
cienyromux coyeit: a) (COOH),SOy; 6) (NH,4),SO4-FeSO,4 6H,0.
3ananue 2. JlonucaTh ypaBHEHHE PEAKIMH U PACCTABUTh KOA(DPUIIUEHTHI:

t
Fe + KNO3; + KOH—=

3aganue 3. YpaBHEHUSAMM PEaKLUN JOKa3aTh JBOMCTBEHHBIM XapaKTEP OKUCIUTEIBHO-
o 2 2 .
BOCCTAHOBHTEJIbHBIX CBOMCTB oHOB Fe*", Co™, Ni%*,

3amanue 4. CocTaBbTe J1B€ KOOpAWHALMOHHBIE (POPMYJIBI ISl COEAMHEHHMI cocTaBa
CoCISO4*5NH3, eciiu M3BeCTHO, YTO OJHO M3 HUX, Pearkpys ¢ HUTPATOM cepedpa, aaer
0CaJIoK XJjopuaa cepedpa, a Apyroe, pearupysi ¢ HHUTpATOM Oapusi, 1aeT OCaJOK CyJb-
data Gapus. Koopaunarmonsoe uncio Co°* pasHo 6. Hamummre ypaBHEHHE B3aHMO-
JEHCTBUS 3TUX BEILIECTB U YPaBHEHUS IUCCOIMALINY UX B BOJHBIX PACTBOPAX.

3amanue 5. YeM oTiiMuaeTcs B3aUMOJECUCTBUE TPUTHUAPOKCHUIIOB KOOAThTa M HUKENS C
KHCJIOTAMH OT B3aWMOJICMCTBUSA TPUTHMAPOKCHIA kene3a ¢ kuciaoramu? CocTtaBbTe
AJIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIMM.

2.2 OneHO4YHBbIE CPeICTBA AJIs1 IPOMEKYTOYHOT0 KOHTPOJIS

Bonpocsl k 3k3aMeny
1. p - anementsl ceapMmoii rpynnsl [ICO MenneneeBa. OOmias xapakTepucTUKa dJie-

MEHTOB. PacripocTpaHeHHOCTh U HAX0XKJAEHUE B IPUPOJIE.

2. Ilpocteie BemiecTBa, uX (U3MYECKUE U XUMUYECKUe cBoicTBa. CoequHEHUs Ta-
JIOTE€HOB B CTENIEHU OKUCIECHUSA -1. KHCI0poaHbIe COeTMHEHMS raJOT€HOB B CTETICHSIX
okuciaenus +7,+5,+3,+1. I3sMeHeHne MX OKHCIUTEIBHON aKTUBHOCTH M KHUCIOTHBIX

CBOMCTB. [I[pyMeHEHME B TPOMBIIILIEHHOCTH.
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3. p - anementsl mector rpynmnsl [ICD MenneneeBa. O01mas xapakTepUCTHKA dJie-
MEHTOB. PacripoCTpaHEHHOCTh U HaX0KJIEHUE B IPUPO/IE.
4. Tlpoctble BemecTBa (KUCIOPO, cepa), ux GU3NUecKue 1 XUMHUUECKHE CBOMCTBA.
5. O3o0H, ero cBoiicTBa, noiyueHue, npumeHenue. [lepokcunpl, posis B OBP.
6. CoenuHeHus cepbl B CTENICHH OKHCIIEHUS -2, oiyuyeHue, pois B OBP, mpumene-
HUE.
7. CoenuHeHus cepbl B CTENEHU OKUceHus + 4, nonydenue, poias B OBP, npume-
HEHUE.
8. CoenuHeHus cepbl B CTENIEHU OKUCIEHUs +6, nmoiayyenue, poib B OBP, npumene-
HUE.
9. BzaumopeiicTBHE CEpHOM KUCIOTHI C METAINIAMU U HEMETaJUIaMH.
10. d- a;memenTsI cenpMoi u 1rectoit rpymnn [1CH. OOmas xapakTepruCTHKA dJIeMEH-
TOB. PaciipocTpaHEHHOCTh M HAXO0KJIEHHUE B IPUPO/IE.
11. TIlpocTeie BemiecTBa, UX (PU3NYECKHE U XUMHUYECKHE CBoOiicTBa. CoelMHEHHUS
Maprasiia B CTeNEHsX okuciienus +2, +4,+6,+7. Pons B OBP, cBolicTBa, npruMeHeHHE.
12. CoenuHeHust XpoMa B CTENECHSAX OKUcIeHus +2,1+3,+6. CBolicTBa, MOBEJCHUE B
OBP, npumeHenue.
13. p - anements! nsToi rpynmnel [ICD. OOmas xapakTepucTuka 3J1eMeHToB. Pac-
IPOCTPAHEHHOCTh U HAXOK/ICHHUE B MPUPOJIE.
14. Ilpocteie BemiecTBa, UX (PU3MUECKHE M XUMHYECKHE CBOMCTBA. AJUIOTPOIHUS
dbocdopa.
15. AMMuaKk U TUAPOKCHUJ aMMOHUS, TIOJIy4YEeHHUE B TPOMBIIIIIECHHOCTH, (PU3UYECKUEC
Y XMMUYECKUE CBOWCTBA, MPUMEHEHHUE.
16. Kucnopoansie coequHeHus a30Ta, cBoicTBa, moBeaeHrue B OBP, nmpumenenue.
A30THas KUCJI0TAa, B3aUMOJIEUCTBUE C METAJIJIAMUA U HEMETAJIIAMMU.
17. Coenunenust docdopa ¢ Bomopoaom. Kuciopomnele coemuHerus (ocdopa.
CgoiictBa. [Ipumenenue.
18. p — snementsl yeTBepToii rpymmbl [ICD. O6mas xapakTepucTUKa 3JIEMEHTOB.
PacnipocTpaHeHHOCTh U HAXO0XACHUE B IPUPOJIE.
19. IIpocTsie BemecTBa, UX GU3NUECKUE U XUMUYECKUE CBOWCTBA.
20. Yriepoa u ero coeIMHCHHMS.
21. KapOwunpl, kinaccudukarys, IpuUMEHEHHE.
22. Kpemuuii u ero coenunenus. [[puMeHeHne B MPOMBIIIIIICHHOCTH.
23. p —3neMeHThI TpeTbeid rpynibl [1CD.
24. bop u ero coeaunenus. Ilomyuenue, cBONCTBA, TPUMEHEHUE.
25. bopHasi KUCTIOTHI U €€ COJIH.
26. AnromuHuiA. AMQOTEpPHBIN XapakTep aTlOMUHUS U €r0o coenuHeHuid. CBoOMCTBa.
[Ipumenenue.
27. Xumus s-2JI€MEHTOB.
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28. Illenouynbie MeTANIbI, (PU3NUECKUE U XUMHUECKHUE CBOMCTBA, CIIOCOOBI MOTyYe-
HUSL.

29. IllenoyHO-3eMeNIbHBIE METAIUIbI, TOTyYSHHE, CBOUCTBA, IPUMEHEHHE.

30. Oxcuapl ¥ THAPOKCUABI MeTAIIOB. X cBOMCTBA.

JIK3aMEHAIIMOHHbIEC OMJIETHI.

buaer 1.

1. Crtpoenue aToMOB rajgoreHoB. Bo3moskHble crenenn okucienus. Kak nsmensiercs
CHJIa KUCJIOT U OKUCJIHMTEINIbHASI CIIOCOOHOCTD B PALY:

HCIO — HCIO; — HClIO; — HCIO,

Kak 3T0 MOXHO OOBACHUTH?
2. IIpoMbIIIIEHHBIN CIOCOO MOMYyYEHUs CEPHOM KUCIOTHI. Hamncarh COOTBETCTBYIOLINE
YPAaBHEHUS PEAKIIUM.

3. 3aKOHYMTE ypaBHEHUS PeakLUUid U paccTaBbTe KOA(DOUIIMEHTHI:

Zn + HNO; (30%) =

Fe + HNO; (25%) =

S + HNO; (60%) =

P + HNO;3; (30%)+H,0 =
buaer 2.

1. Crpoenue atroma pocdopa. BozmoxkHbIe cTenieHH OKHUCcIeHus. PU3NYECKUe U Xu-
Muueckue cBoictra ocdopa.

2. Kak u3MeHstoTcs BOCCTAaHOBUTENbHBIE CBOMCTBA rajlOr€HOBOIOPOJIOB C YBEJINY -
HUEM TOpsaKoBoro Homepa rajoreHa? Kakxoe coemmnenue, HCl wmm HI, sBnstorcs
TepMuuecku 6omee croiikumu? [louemy?

3. 3aKOHYUThH YPAaBHEHUS PEAKIUHN U pacCTaBUTh KOIP(ULIUEHTHI:
F2 + NaOH =

HCIO; + HCI =

KI + HZSO4 -

|2 + Clg + HZO =

buier 3.

1. B kaxoil cpese — KUCIION WK IIEIOYHON — HauboJiee BhIPAKEHbI OKUCITUTEIIbHbBIE
ceorictBa xpoma (VI1)? BoccranoBurenbhbie cBoiictBa xpoma (I11)? Uem 310 00BsIC-
HUTB?

2. llepeuucnure BakHEHIIME KHUCIOTHI, oOpa3dyembie cepoid. IIpuBeaute mpumepbl
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKUNN I KAaXIOW KHUCIOTHI U YKaXKUTE, KaKOU
U3 BXOJAIIMX B COCTaB KHUCIOTbl HMOHOB OOYCIABIMBAE€T €€ OKHUCIUTENIbHO-
BOCCTaHOBUTENbHBIE CBOMCTBRA. JlaiiTe o011ee Ha3BaHKE COJIEH MEePEUNCICHHBIX KUCIOT.

3. Kakue U3 nepedyucieHHbIX BEMIECTB OyAyT pearupoBaTh MEX1y coO0?
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1.HJ u HySOy4(koH11.);
2. Cu u H,SOy;
3. H,S u SOy;
4. CuCl, u Na,S.
buaer 4.
1. Hcxons uz nonoxenus Mn B IICO oxapakrepusyiTe ero CBOMCTBA, HATUIIUTE
AJIEKTPOHHYIO (DOPMYILY U YKAKUTE BO3MOKHBIE CTEIIEHU OKHCIICHUSI.

2. OcymectButh npeppaienus (Hamucats ypaBHEeHUs peakivii U paccTaBUTh KO3 (-
(bUIIUEHTHI):

Crz(SO4)3—>Cl'(OH)3—>NaCl’02—> Na,CrO,—Cr0;—K,CrO,
3. Ilepokcua Bomopona. CrpoeHue. OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
[IpuBenure ypaBHEHUS pPEaKLIHM.

buaer S.

1. Coemunenus Cr(lll): monydyenne, xumudecknue CBOWCTBA. AMMOTEPHBIA  XapakTep
ATUX COEAMHEHUI MOATBEPAUTE YPAaBHEHUSAMHU PEAKIIHIA.

2. Kakumn 6y,Z[YT IIPOAYKTHI PA3JIOKCHHUA COJICH a30THOM KHUCJIOTHI IIp1 Harp€BaHuu B
3aBHUCHUMOCTH OT KaTHOHaA MeTauia?

3. 3aKOHUUTE YpaBHEHUS PEAKIINI
Na,SO; +H,0 =
H2803 + KI\/II’IO4 -
H,SO; + K,Cr,0; + H,SO, =
buer 6.
1. CrpoeHne aToma ceseHa, yKaKuTe BO3MOXHBIE CTEIIEHH OKHUCIICHUS.
2. HamnwmcaTte ypaBHEHHS pEaKLHii, B KOTOPBIX COEIMHEHUS MAPTAHLIA IPOSBIISIIOT
CBOMCTBA:
a) OKUCIIUTEIIbHBIE;
0) BOCCTaHOBUTEIHHBIC,
B) OKUCJIUTENIbHbIE U BOCCTAHOBUTEJIbHBIE OJTHOBPEMEHHO.

3. 3aKoHYMTE ypaBHEHUS peakluid U paccTaBbTe KOADOUIIMEHTHI:

K2Cf207 + HCI =
17



Nal + MnO,+ H,SO, =
KCIO + H,0 + CO, =
MnO, + KCIO; + KOH =
KoMnO, + C|2 =

buaer 7.

1. Crpoenue atoma ¢Topa, YKaKUTE BO3MOXKHBIE CTEIIEHU OKUCICHUS. XUMUYe-
CKHe cBoMcTBa (pTOpa.
2. CoenuHeHHs cepbl B CTENEHU OKUcIeHus +6. CBoiiCcTBa, POJib B OKHCINUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIUAX, IPUBECTH YPABHEHUS PEaKIIUH.

3. OcymectButh npeBpamienns (HamucaTs ypaBHEHUS peaKiyii ¥ pacCTaBUTh KO3 (-
(bUITUEHTHI)

N02—> N205—>HN03—>NOCI
buier 8.

1. Oxapakrepusyiite posb coequneHuii Mn(VII) B okucIuTeIbHO-BOCCTAHOBUTEIBHBIX
peakiuax. OTBET MOATBEPAUTE COOTBETCTBYIOIUMH  YPAaBHCHUSIMH.

2. INanoreHOBOAOPOBI, UX YCTOMYMBOCTh, CBOICTBA, oBeaeHue B OBP. [louemy s
nonyderns HCI u HI ucnone3yrorcst pasznuunbie crioco0sr? OTBET MOATBEPIUTE ypaB-
HEHUSMH PEAKIIHH.

3. 3aKOHYMTE YpaBHEHHS PEAKIIHiA, COCTABbTE AJICKTPOHHBIC YPAaBHCHHUSI.
a) NaCrO, + PbO, + NaOH— Na,PbO, +
0) K,Cr,0; + FeSO, + H,SO4 — Fey(SOy)3 +

buiaer 9.

1. CpaBHUTENbHAA XAPAKTEPUCTUKA METAJIOB TpUajbl kene3a. CTpoeHHe BHEIIHETO
ANEKTPOHHOTO cJ0si. CTEeHU OKUCTIEHUS. XUMUYECKasi aKTUBHOCTb.

o 2- 2-
2. Kak pacno3HaTh Kakoi aHHOH MPUCYTCTBYET B pacTBope SO3;” mau SO, ? Hanucats
COOTBETCTBYIOIIINE YPABHEHUS PEAKITUH.

3. 3aKOHYMTE ypaBHEHUS peakUuid U paccTaBbTe KOADOUIIMEHTHI:

CrCl; + NaOH + Br, =
chr04 + H2804 =
S+ NaOH =

K,S + K,Cr,07 + H,SO, =
KI+H,0+0;=
bujer 10.
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1. Coenunenus cepnl +4. CBoiicTBa, mpuMeHeHue. Poib B okucauTenbHbIX 19eakiumsax
(mIpuBEIUTE COOTBETCTBYIOIIUE PEAKIINH)

2. Hanummmre ypaBHEHME peakIMU MOJYYEHUs CEPHHUCTOTO ras3a M3 )KEJIE3HOro Koide-
JlaHa, pacCYUTaAlTE, CKOJIBKO JUTPOB (H.y.) SO, momyduTcs npu okucieHuu 1,5Kkr xe-
JIC3HOTO KOJTYEIaHa U CKOJIBKO JI KUCIOpoa (H.y.) HE0OX0IMMO /IS 3TOTO Tporiecca’?

3. Meroaom 31eKTpOHHOrO OajlaHca paccTaBbTe KO3(P(PUUMEHTH B YPABHEHUSX PEaAK-

1005178

CrCl; + H,0, + NaOH = Na,CrO, +NaCl + H,O

CrCl; + H,0, + NaOH = Na,Cr,0; +NaCl + H,O

buaer 11.

1. JIyist KakuX COETMHEHMI XpoMa XapaKTepHbl OKUCIUTEIbHBIE CBOKWCTBA?
[IpuBeauTe ypaBHEHU peaKUUi, JOKA3bIBAIOIINX 3TU cBOKCcTBA. CoCTaBbTE
ANIEKTPOHHBIE YPABHEHMUS.

2.0cyl1ecTBUTE CIEAYIONINE TPEBPAILICHUS:

Cr,0; — K,CrO, — K;,Cr,07 — Cry(SO4)s — K3[Cr(OH)g]

3.Coequnrenns Mn(1l), poiab B OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.
[IpuBecTH ypaBHEHHUS pEAKLIAN.

buaer 12.

1. Coenunenue xpoma (V). CoiicTBa, poib B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Pe-
aKIHSIX.

2. Kaxkoit o6bem xsiopa (H.y.) BBLACIUTCS TPU B3aHMMOJIEUCTBUH OJIHOTO MOJISI TUXPO-
MmaTa HaTpus ¢ u3opiTkom HCI?

3. Hns xakux coeMHEHUN MapraHila XapaKTepHbl BOCCTAaHOBUTEIbHBIE CBOMCTBA? Ha-
MUIIUTE COOTBETCTBYIONINE YPABHEHUS PEAKIUH.

Bbuier 13.

1. Annorpomnubie Mmonudukanuu dhochopa. CoiicTBa. XUMHUUYECKast aKTUBHOCTb.
2. O3oH. ITonyuenue u cBoiicTBa. [IpuBecTn ypaBHEHHUS pEeaKIIUA.

3. 3aKoHYMTE ypaBHEHUS peakluid U paccTaBbTe KOADOUIIMEHTHI:

NaClO + Kl + H,0 =

HI + FeCl;=

F, + NaOH(KOHH) =

Mn + HNO3(K0HH) =
Mn02 + Pb02 + HN03 =
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buaer 14.
1. Kakue coenuHeHus XJiopa MPUMEHSETCS g oTOeNuBaHus TkaHed? Hamuiure
COOTBETCTBYIOIINE YPaBHEHUS peaKIuii
2. Kak obnapyxwuth Woaua u Opomua vonsl B cMecu Cl, Br, I'?
3. 3aKOHUUTE YpaBHEHUS PEaKIuil U pacCTaBbTe KOA(DPHUITUSHTHI:

Caz(PO4)2 + S|02 +C=
CazP, + HCI =
PH3 + 02 =
PCI +H,0 =
P205 +C=
buiaer 15.
1. Okcun a3zorta |l. dusnyeckue u XuMHUIECKUE CBOMCTBA.

2. COGIII/IHGHI/IH CCPbI B CTCIICHU OKHCJICHUA —2. CTpOGHI/IG MOJICKYJIBI. Ponp B okuc-
JIUTCIIBHO-BOCCTAHOBUTCIIBHBIX PCAKIHAX. HpI/IBGCTI/I YPaBHCHUA peaKHI/Iﬁ.

3. OcymectBuTh npeBpaiienus (Hamucats ypaBHEeHUS peakluii U pacCTaBUTh KOI (-
(bUIIUEHTHI)

NaBr—>NaC|—>C|2—>KCIOg—>KCI04
buaer 16.

1. IIpu XJIOpUPOBAaHNK CUHUIBHOM KHUCJOTHI IOJYYAETCS SIOBUTOE BEHIECTBO — XJIOP-
muad HCN + Cl, = CICN + HCI. Cxoibko r CHHUJIBHOW KUCIIOTBI i CKOJIBKO JI XJIOpa
noTpedyercs A noyrydeHus 59,51 xjiopluana, €Ciiy NoTepu CoCTaBisIoT 15%7?

2. Tennyp, cTpo€HHE aTOMA, BO3MOKHBIE CTEIIEHU OKUCIICHUS.

3. AnmnorpomnHble MoauduKauu cepbl. Ou3nyeckue cBoWcTBa cepbl. Hanummre ypas-
HEHMS PEAKLNUM, XapAKTEPU3YIOLINX XUMUYECKUE CBOMCTBA CEPHI.

buaer 17.

1. ¥V kakoro 3jnemMeHTa — Cepbl WU CEJIEHA — CUIIBHEE BBIPAXKEHBI METAJUIMYECKUE CBOM-
ctBa? Kakoil U3 ruJipyI0B TaHHBIX 2JIEMEHTOB CUJIbHBIM BOCCTAaHOBUTEIb. [louemy?

2. H,SO,4, monyuenue, croiictBa. Posis B OBP.

3. OcyuiecTBUTh MPEBPALLCHHUS:

S —-S0O,— SO3;— H,SO, —-S0O, —-H,SO; —H,S0,.
buier 18.

1. IlpombllUieHHBIA  cOCOO  MOJMy4YeHUs  a30THOM  KUCiOoThl.  Hamwmcartsb
COOTBETCTBYIOIIME YPABHEHUSI pEAKLIUH.

2. Kakumu OyayT NpOAYKTHI Pa3joKE€HUs COJEel a30THOM KUCIIOTHI IPU HArpeBaHUU B
3aBUCUMOCTH OT KaTHOHA MeTauia?
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3. CocTaBUTh YpAaBHEHUS PEAKIUI
CrCl;+Br,+NaOH—
CrCl3+H,0,+NaOH—

buier 19.

1. AMMHaK: CTpOEHHE MOJEKYJbl, (U3NYECKHUE, XUMUYECKHE CBONCTBA, CIIOCOOBI
noyueHust (ypaBHEHUS pPEaKilum).

2. 3aKOHYHUTE YpaBHEHUs peaKklUil U pacCTaBbTe KOI(PPUIIMEHTHI:

NH,Cl + Cu =

NZO + SOZ + HZO =

FeCl, + NaNO, +2HCI =

Zn + HNO; (10%) =

3. OcymectButh npeBpamenuss (Hamucars ypaBHEHUS peaklMili M pacCTaBHUTh
KO3 PUITMEHTHI):

NO, -HNO3;—NOCI—HNO,

buaer 20.

1) VY xakoro p-anementa 6 rpynmsl [10 - cepbl WK celeHa - CHIIbHEE BBIPaKCHBI
MeTaJmmyeckue cporictBa? Kakol W3 TMAPUAOB JAaHHBIX AJIEMEHTOB CHUJIBHBIN BOCCTa-
HoBuTeNb? [louemy?

2) Yem oTinuaercsa AeHCTBUE pa30aBICHHOW CEPHOM KHUCIOTHI HA METAJUIbl OT JAe-
CTBHSI KOHLIEHTPUPOBAHHOW? OTBET MOATBEPAUTE, COCTABUB MOJIEKYJISIDHBIE U HOHHBIE
ypaBHeHus1 Mg ¢ pa30aBlieHHON U KOHIEHTPUPOBAHHON CEPHON KUCIOTOM.

3) IlpuBeaurte ypaBHEHHs, KOTOPbIE HEOOXOIMMO IMPOBECTU [UIS OCYIIECTBIICHUS
CHEAYIOIINX MPEBPALLCHUM:

S— H,SO,— SO,— H,S —S.

buier 21.

1. Hcxons u3 cTreneHn OKUCIEHUs XpoMa, Hoaa u cepsl B coenuHeHusx KoCr,O7, Kl n
H,SO; onpenenure, kakoe U3 HUX SABISETCSA TOJIBKO OKHCIUTEIEM, TOJHKO BOCCTAHOBH-
TEJIEM M KaKO€ MOXXET MPOSIBIATh KaK OKUCIUTEIbHBIE, TaK M BOCCTAHOBHUTEJIHHBIC
cBoiicTBa. [louemy? Ha ocHOBaHMM 3JEKTPOHHBIX YpPABHEHUH paccTaBbTe KOIPPUIU-
€HTHI B YPaBHEHUU PEAKIUU, UIYIIIECH MO cXeMe

NaCrO, + PbOg + NaOH — Na,CrO, + N3.2Pb02+H20

2. Hanumwute ypaBHEHHs peakiuil ¢ BOJOH cienyromux coenuHenuil Hatpus: Na,O,,
Na,S, NaH, NasN.

3. T'uapokcua Kakoro w3 S-3JIEMEHTOB MposiBisieT ampoTepHbie cBoiicTBa? CoCTaBbTe
MOJICKYJIIPHBIC U MOHHBIC YPABHEHHUS PEAKIMi AITOrO THAPOKCUIA: a) C KUCIOTOMH; O)
CO ILIEIOYBIO.

buier 22.
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1. Kakue coeuHeHs] MarHusi U KajblUs NPUMEHSIOTCS B KAaU€CTBE BSIKYIIMX CTPOHU-
TeJIbHBIX MaTepuanoB? YUem 00yCIOBIEHBI UX BSXKYILIUE CBOWCTBA?

2. 3aKOHYUTE YpaBHEHHS pEaKlUi U pacCTaBbTE KOIPPHUIINCHTHI:

N205 + st =

NaN02 + K| + H2804 =

Zn + HNO;3; (20%) =

P+ HNO;z;+ H,0 =
3. Coemunenust Mn(VIIl). Poixp B OKHCIUTENFHO-BOCCTAHOBHUTEBHBIX PEAKIHUSX TPU
pasznuuHbIx PH — pactBopa.

buaer 23.

1. Kakoe cBOWCTBO KaJIbLIMs IO3BOJISIET IPUMEHSATH €0 B METAJUIOTEPMHH JIJIS TTOTyYe-
HUsI HEKOTOPBIX METAJUIOB U3 UX coeanHEeHU? COCTaBbTe DIIEKTPOHHBIE U MOJEKYIISAP-
HBbIC YpaBHCHMsI peakiuid Kamblusa: a) ¢ V,0s; 6) ¢ CaSO,. B kakmoit u3 3Tux peak-
LU OKHUCJIHUTENIb BOCCTAHABIIMBAETCS MAKCUMAJbHO, MpUOOpeTas HU3IIYK CTENEHb
OKHUCJICHUS.

2. CocTaBbT€ YpaBHEHHUs PEaKIUi, KOTOPbIE HYKHO IMPOBECTU I OCYIIECTBICHUS
CHEAYIOIINX NPEBPALLICHUM:

Ca—>CaH2—>Ca(OH)2—>CaC03—>Ca(HC03)2

3. CTpoeHue aTtoma Cepbl, YKOKUTE BO3MOKHBIE CTEHEHU OKUCIICHHS. XUMHUYECKHUE
CBOWCTBA CEPBHI.

buaer 24.

1. Kakme coenmHeHMs HA3BIBAIOTCI HErameHOW M ramieHod u3BecTbio? (CocTaBbTe
ypaBHEHMS peakuuil ux nonydeHus. Kakoe coequHenne oopa3yeTcs Mpy HaKaJIMBaHUU
HETaIlIeHON M3BECTU C yrieM? UTo ABISETCS OKUCIUTENEM M BOCCTAHOBUTEIIEM B IO-
cnenHent peakuuu? CoCcTaBbTE AIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHMS.

2. 3aKOHYMTE YpaBHEHUS PEAKIM U pacCcTaBbTe KOADPUIIUEHTHI:

HI + FeCl;=

PbO, + HCI =

KCIO + Hzo + C02 =
MnO, + KCIO; + KOH =
KzMnO4 + CIZ =

3. Harnmmure ypaBHEHUE peakumii IS psana IIPEBPALLICHHIA:
Zn0—Zn(NO3),—Zn(OH),—~Nay[Zn(OH)4]—>ZnCl,—~ZnOHCl—Zn(OH),.

buuer 25.
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1. Uro obpasyercs npu neiicteun Cl, Ha cyxoi muruapokcua kanbims? Hammmuare
ypaBHEHHUE TMOJYYEHHS STOTO BEUIECTBA U B3aUMOJCICTBUE €ro C JUOKCHIOM yTiepoa
BO BJI@XKHOM BO31yXe?

2. Kak wusmMmeHsercs paCTBOPUMOCTE W OCHOBHBIE CBOWCTBA B PALY T'MAPOKCHUIOB:
Be(OH),—~Ra(OH),. O0bsicHeHHE naiiTe Ha OCHOBAHWUU 3JIEKTPOHHOTO CTPOCHHS aTo-
MOB DJIEMEHTOB.

3. CocraBbTe ypaBHEHHUs pEaklMii, KOTOpbIE HY>KHO MPOBECTU ISl OCYIIECTBIICHUS
CJIEIYIOUIUX MpeBpalieHUu

A1—>A|2(SO4)3—>Na[AI(OH)4 (HzO)z] —>A1(N03)3
Bbuuer 26.

1. Kakoii npouecc HazbiBaeTcs anmoMoTepmuei? COoCTaBbTE 3JIEKTPOHHBIE U MOJIEKY-
JIIPHOE YPAaBHEHHMS PEAKIIMH, HA KOTOPOM OCHOBAHO MPUMEHEHUE TEPMUTA.

2. CocraBbTe ypaBHEHHUs pEaklUii, KOTOpbIE HY>KHO MPOBECTU ISl OCYIIECTBIICHUS
CJIEAYIOIIMNX MPEBPALICHUI:

B—>H3B03—> N 32B407—>H3 BO3

YpaBHEHHE OKHCIUTEIBbHO-BOCCTAHOBUTENBHON PEAKIHWH COCTAaBbTE HAa OCHOBAHUH
AIEKTPOHHBIX YPAaBHEHUM.

3. Kakas crenenp okucieHus Hanbojee XapakTepHa Ul 0JI0Ba M Kakas /sl CBUHIA?
CocTaBbTe JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHHSI pEaKMid 0J0Ba U CBUHIIA C KOH-
LEHTPUPOBAHHOW a30THOU KHUCIIOTOM.

buaer 27.

1. Uem MOXHO OOBSACHUTH BOCCTAHOBHTEIIbHBIE CBOMCTBAa COEAMHEHUU oyioBa (+2) H
okuciuTenbHble cBUHIA (+4)? Ha ocHOBaHWM SJEKTPOHHBIX YpaBHEHUW COCTaBHTE
ypaBHenus peakimii: a) SnCl, ¢ HgCly; 6) PbO, ¢ HCl(koni).

2. Kakue okcuabl ¥ THAPOKCHUIIBI 00pa3yroT 010BO U cBuHEN? Kak M3MEHSI0TCS UX KHU-
CJIOTHO-OCHOBHBIE M OKHCIIMTEIBbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA B 3aBUCUMOCTU OT
CTEMEHH OKHUCIEHUs 3JIeMeHTOB? CoCTaBbTE€ MOJIEKYJIIPHbIE U MOHHBIE YPABHEHUS pe-
aKIUi B3aMMOJICHCTBHUSI PacTBOpa €IKOr0 HaTpa: a) C OJOBOM; 0) C AUTUIPOKCUIOM
CBHHIIA.

3. Kakue coeqmHeHus: Ha3bIBAIOTCS KapOuaaMu U cunuiuaamu? Hanummre ypaBHEHUS
peakiuii: a) kapOuja aFOMUHUS C BOJOW; O) CHIIMITUAA MarHus C COJSTHOW KHCJIOTOM.
SIBIAIOTCA M 3TU PEAKIIMU OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIMU? [Touemy?

bujer 28.
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1. Ha ocHOBaHMM SIEKTPOHHBIX YpaBHEHUHN COCTAaBbTE ypaBHEHUE peakiuu Gocdopa ¢
a30THOM KHCJIOTOW, YUHMTHIBAsI, 4YTO POochHOp OKHUCISICTCS MAKCUMAIIBLHO, a a30T BOCCTa-
HaBJIMBACTCS] MUHUMAJIBHO.

2. [loueMy aToMBbl OOJIBIITMHCTBA P-3JIEMEHTOB CIIOCOOHBI K PEAKIUSAM AUCIPOIIOPIIHO-
HUPOBaHUS (CaMOOKHUCJIEHHUS] — caMOBOCCTaHOBJIeHNA)? Ha OCHOBaHMH 3JE€KTPOHHBIX
ypaBHEHUH HANUIINTE YPaBHEHUE PEAKIIMU PACTBOPEHHUS CEPhl B KOHIICHTPUPOBAHHOM
pactBope menaour. OAuH U3 IPOTYKTOB COJIEPKUT CEPY CO CTENEHBIO OKHUCIIeHUS +4.

3. IloueMy cepHHUCTast KUCIOTa MOXKET MPOSBIATh KaK OKUCIUTEIbHBIC, TAK U BOCCTA-
HOBUTEIIbHBIE CBOMCTBa? Ha OCHOBaHMM 3JEKTPOHHBIX YPaBHEHHI COCTaBbTE ypaBHE-
Hus peakiuii H,SO3: a) ¢ cepoBo1opo10M; 6) € XJTOPOM.

buaer 29.

1. Kak nposiBnsieT ce0s cepoBOOPO B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX ?
[Touemy? CocTaBbTe JIEKTPOHHBIE M MOJIEKYJISIDHBIE YPABHEHUS PEaKLUUN B3anMOJIEH-
CTBHUSI paCTBOPA CEPOBOJIOPO/IA: ) C XJIOPOM; 0) C KUCIOPOIOM.

2. ITouemy a30THCTast KHCJIOTAa MOXKET MPOSBIATh KaK OKUCIUTEIbHBIC, TAK U BOCCTaHO-
BUTEJIbHBIE CBOMCTBa? Ha OCHOBaHWM AJEKTPOHHBIX YpaBHEHUM COCTaBbTE YpaBHEHUS
peakiuit HNO,: a) ¢ 6pomuoii Bogoif; 0) ¢ HI.

3. Tlouemy AMOKCHI a30Ta COCOOEH K PEAKIIMAM CAMOOKHUCIICHUS — CAMOBOCCTaHOBIIC-
HUs (qucnporopironupoBanusi)? Ha ocHOBaHWU 3JEKTPOHHBIX YPAaBHEHUM HAMUIIUTE
ypaBHEHHE peakuuu pactBopeHust NO;, B €IKOM HaTpe.

buaer 30.

1. Kakyro cTerneHb OKHCIICHUS TPOSIBISIIOT MBIIIBSIK, CyphbMa B BUCMYT. Kakas cTeneHb
OKHUCJICHHS SIBIIsIeTCA 0oJiee XapakTepHOU sl Kakaoro u3 Hux? CocTaBbTe JIEKTPOH-
HBbIC ¥ MOJICKYJISIPHbIC YPABHEHUS PEAKIUI: a) MBIIIbIKA C KOHIIEHTPUPOBAHHON a30T-
HOM KUCJIOTOM; 0) BUCMYTa C KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTOM.

2. Kak U3MEHSI0TCS OKUCIUTENIbHbIE CBOMCTBA TajloT€HOB MpH mepexoie oT (ropa K
oAy U BOCCTAHOBUTEIbHBIE CBOMCTBA X OTPHUILIATENBHO 3apsKeHHbIX HOHOB? [Touemy?
CocTaBbTe 2JIEKTPOHHBIE U MOJICKYJISIpHBIE ypaBHeHUs peakiuii: a) Cl, + I,+H,0 =; 0)
Kl + Bry=. YKaxxute OKHUCIUTEIb U BOCCTAaHOBUTEIID.

3. CocTaBbTe 3JEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKIIMU, POUCXOSAIIEH TTPU
IIPOIYCKAaHUM XJIOpA 4Yepe3 TOpsSYMd pacTBOp €AKOro kKaiau. K KakoMy THITy OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB OTHOCUTCS TAHHAS PEAKLIUS?

OueHuBaHue pe3yabTaToB 00yueHus B (opme ypoBHSA CHOPMHPOBAHHOCTH 3Jie-
MEHTOB KOMIETEHIIMI MPOBOAUTCS IyTEM KOHTPOJISI BO BpEeMs MPOMEKYTOYHOU aTTe-
cTaruu B (hopMe dK3aMeHa:
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a) OIIEHKA «OTIUYHO» — KOMIETEHIMs(M) WK €€ 9acTh(M) cHhOPMHUPOBAHBI TOJI-
HOCTBIO Ha IPOJIBUHYTOM YPOBHE;

0) OILICHKA «XOPOIII0» — KOMIIETSHIIM(M) WIK €€ 4acTb(1) copMHUpOBaHBI HA MO-
BBIIIICHHOM YPOBHE;

B) OIICHKA «YJOBJICTBOPHUTEIBHO» - KOMIICTCHIUA(M) WM €€ JyacTh(u) chopMu-
POBaHBI Ha MIOPOTOBOM YPOBHE;

I') OIlEHKA «HEYJOBJICTBOPUTEIHHO» - KOMIETEHIHUsI(M) WIM €€ 4YacTh(M) He
c(OopMUPOBAHBI.

Kpurepuu, Ha 0CHOBE KOTOPBIX BBICTABIIIOTCS OIEHKH MPH TPOBEICHUU TEKY-
IETO KOHTPOJIST ¥ IPOMEKYTOYHOM aTTeCTalluy MPUBEICHBI B Ta0. 1.

OreHKa «HEYTOBICTBOPUTEIHLHOY CTABATCS TAKXKE B CIyYasiX, €CIIA 00ydJarOIIHii-
Csl HE MPUCTYTAJT K BBHITTOJTHCHHUIO 3a/IaHUsI, a TAaKXKE MPU OOHAPYKEHHUH CIICTYIONTUX Ha-
pYLICHUI:

— CIIUCBIBaHHUE;

— TUIaruar;

— danpcudukaims JTaHHBIX U Pe3yJIbTaTOB PaOOTHI.

Ta6HI/IHa 1 - KpI/ITepI/II/I BBICTABJICHHUA OLICHOK IIPpU IIPOBCACHHH TCKYIICIO KOH-
TPOJISL U HpOMC)I(YTO‘{HOﬁ aTTcCTalln

[IIkana oueHKn Onenka Kpurepuii BEICTaBIEHUS OLICHKH

[TaTubannpHas mkana | OTIMYHO OOyuarouuiics OTBETHUJI HAa BCE TEOPETHUYECKHUE
Bomnpocskl. Iloka3an 3HaHMsS B paMKax y4eOHOTrO
MaTepuana, B ToM uucie U no 3aganusm CPC.
Brimonaun npaktuyeckue u JabopaTOpHBIE 3a-
nanus. Ilokazanm BBICOKMH YpOBEHb YMEHUS U
BJIaICHUA HABBIKAMU IMPUMCHCHUA IMOJTYYCHHBIX
3HAHWW U YMEHUH IIPU PEUICHUH 3a7a4d B PACIIu-
PEHHBIX paMKax y4eOHOro MaTepuaia.

XOpOoLIOo OOyuaromuiics OTBeTHJ Ha OOJIBLIYI0 YacTb
TEOpPETHYECKUX BompocoB. [loka3zan 3HaHuA B
y3KHX pamMKax yuyeOHOro marepuaia. BeimonHun
IIPAKTHYECKHE U 1a0OpaTOpHbIE 3aJaHus C J0-
IIyCTUMOW MOrpeimHocTeio. Ilokazan xopommit
YPOBEHb YMEHHsI U BJIAJICHUsI HABBIKAMU ITpPUMeE-
HEHUs IOJYYCHHBIX 3HAHUM U YMEHUU IIpU pe-
IIEHUH 3a/1a4 B paMKax y4eOHOro MaTtepuania.

YIOBJIETBOPUTEIBHO OOyuaromiuecss MpU OTBETE HA TEOPETUYECKHE
BOIIPOCHI U MPH BBINOJHEHUU MPAKTHYECKHUX 3a-
JTaHUNA U 1a00paTOpHBIX paboT, MPOJAEMOHCTPHU-
pOBal HU3KWN YPOBEHb 3HAHUN W YMEHUH IpU
pelIeHNH 3aJa4 B paMKax y4eOHOro MaTepuana.
[Ipu oTBeTax Ha NOMOJIHUTEIHHBIE BOMPOCH! ObI-
JIY IONYILIEHbI HEITPABUIIbHBIE OTBETHI

HEYJIOBJIETBOPUTEIBHO OOyuaronuecss Npu OTBETE HAa TEOPETUYECKHE
BOIIPOCHI U NPHU BBHINOJHEHUH MPAKTUYECKUX 3a-
IaHuil 1 1abopaTOpHBIX paboT, MPOAEMOHCTPHU-
poBaji KpallHE HU3KUN YPOBEHb 3HAHWM U yMe-
HUW TpHU pelIeHHH 3a/ad B paMKaX ydeOHOro
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Matepuana. [Ipm oTBeTax Ha NONOJHUTEIBHBIC
BOMPOCHI OBUIO JOMYIIEHO MHOXECTBO HeEmpa-
BUJIbHBIX OTBETOB
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2.3. UToroBasi AHNATHOCTHYICCKAaA paﬁoTa o AMCOMIIJINHE

3AJAHUA J1JISI IMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

KoMmereHuun'
o) S
= | ZES
= m 2 =
= = c 2 o
= : | gs2
& | IpaBuibHbIi OTBET * Cozeprxanue Bopoca & = §*§
S = g g =
5 Z | =3¢
2 “ | SEE
2 7
WJI-7omk-1 3Haer
Kakoit okcua xpoma obnagaer aM(pOTepHBIMU CBOMCTBAMM: 22;2:?;22;2?;;55?1
1. |2) Cr,0; 1) CrQ; 2) Cr,05; 3) CrOs; 4) Cro; OIIK-1 | ckoif XUMHH U IOHUMAET
MMPUHIUIIBI CTPOCHUS BC-
eCTBa U MPOTCKaHUA
XUMHYCCKUX MTPOUCCCOB.
Kakasi ¢opmyra COOTBETCTBYET AUXPOMOBOM KUCIIOTE: OIIK-1 | UM-7onk1
2. |3) HCr,0
) HCr0r 1) HyCrO4; 2) HCrO4; 3) H,Cr0;; 4) HCr0;
7 Yemy paBHa cymMMa KO3(PHUIIMEHTOB B YPaBHCHUU PEAKIUH OIIK-1 | UA-7onk1
3.
(NH4)2CI’207 — N, + Cr,03 + H,0O
3) MmO Kakoii okcu MapraHiia He CyIIeCTBYET: OIIK-1 | UA-7onk1
4 |3 MnOs 1) MnO; 2) MnOy; 3) Mn,0s; 4) Mn,O;

1 . .
Iepeyucaumo 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU
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= zE =
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= =l 2 = &
= . o SR
= | IlpaBuibHbli oTBET * Coneprkanue Borpoca 5 ==
< = s 8 g
2 2 | =Es
2 2 | =5E
T < Fx
XJIOpHOBATHCTAS - OIIK-1 | U-7omk-1
HCIO; Xnopucras Hanummte Ha3Banus 1 GOPMyJIIbI KMCIOPOAHBIX KHCIOT XJIOpa B TIOPSAIKE BO3-
5. | — HCIO,; XmopHo- PACTaHMs €T0 CTENEHH OKUCIIEHUSL.
Baras — HCIOg;
Xnopuas — HCIO,.
bpomHosarHCTast ~ Hanummvte Ha3BaHus U GOpMYJIIbl KUCIOPOIHBIX KUCIOT OpoMa B MOPSJIKE Wk Tomes
6. | HBrO; bpomuoga- MY p p p OIIK-1
BO3pACTaHUs €r0 CTENEHU OKUCIICHHUS.
tas — HBrOs.
HNonnoBatucras — OIIK-1 | UO-7omk-1
7 HIO; Nonrxosatast - | Hanmmmre HazBaHust 1 pOpMyIIbl KUCIOPOAHBIX KUCIOT HOJA B MOPSIIKE
HIO; ; Uoanas - BO3PACTAHUS €T0 CTENEHU OKHUCIICHHUS.
HIO,
1. Tepmuueckoe pa3- OIK-1 | U-7onk-1
JI0’)KEHUE TIepMaHra-
HAaTOB;
2.PaznoxeHue xjio-
paToB;
8. [Tepeuncnute 5 cnocoOOB MOTYyUYESHUS KUCIOPO/a B JIAOOPATOPUH.

3.PaznoxxeHue xJjop-
HOM U3BECTHU;
4.PaznoxeHue me-
POKCHIa BOJIOPOJIA;
5.9nekTpoan3 pac-
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TBOPOB KHCJIOT 1
HIETI0YEH.
CymMa k03 PHIMEHTOB B ypaBHCHUU PEaKIIUU OIIK-1 | U-7onk1
9. |17 MnO, + KCIO; +KOH - K,MnO, + KCl+ H,O
. B kako# 11BeT oKpammBaeT pacTBOpP MaHTaHAT KaJus U IIEpMaHraHaT Ka- OIK-1 | UA-7onk-1
10 3eneHbIl, Gpuosero- ,
'| BRI TS
Kak MeHseTcs CTeneHb OKHCIICHHMS Maprafia, eciad OkKuciauTeapbHo- | OIK-1 | MI-7omk
1 +7 110 +2; BOCCTaHOBUTENBHBIN Tipoiiecc ¢ yuyactueM KMnO Begetcs: 1) B kucnoi
11| 2) ¢ +7 1o +6; cpene (PH < 7); 2) B menounoi cpeae (pH>7); 3) B HeWTpabHOH cpene
3)c+7 no +4 (pH=7).
ns’n p5 Kakyto aekTpoHHy0 KoH(pHTyparuio nmeeT BHeIHUH 3Hepretndeckuit | OIIK-1 | U-7onk-1
12. YPOBEHb Y aTOMOB TaJIOTCHOB
13 Bpowm Kaxoii 13 raJioreHOB MpU HOPMAJILHBIX YCIOBUSIX ABIISETCS KUIKOCTHIO OIIK-1 | UA-7onk1
14.| 35 Yemy paBHa cyMMa KO3()(HUIIMEHTOB B YpaBHEHUH PEAKIMN ONK-1 | MT-Tones

29




S . E
% zE =
= 235
= = | EXg
T 0o
= | IlpaBuibHbli oTBET * Coneprkanue Borpoca % =l %
o =] SIS E
S &
KMnO, + HCl = MnCl, + Cl, + KCl+ H,O
Kakoii ramoren Mo>keT ObITh MOTYUYEH TOJIBKO AJIEKTPOJIM30M paciliaBa OIIK-1 | UA-7onk-1
15. bTop €ro COJIH:
Kakoii TiIn XuMU4eCcKOoi CBSI3M B MOJIEKYJIE TaIOT€HOB: OIIK-1 | UJ-7onk1
2) KOBaJICHTHAas
16.| wemosspHas; 1) xoBaJieHTHas MOJISIpHAs; 2) KOBAJCHTHAs HEMOJSpHA;
3) woHHas; 4) MeTalIMYecKas
B kakoM psiiy yBEIMUMBAIOTCS OKUCIUTEIbHbIE CBOMCTBA FAJIOT€HOB OIIK-1 | UM-7onk1
17.2) J,Br,Cl, F;
) 1) Cl,Br,J,F, 2)J,Br,Cl,F; 3) F,Cl,Br,1J; 4) Br,Cl,J,F
[Tpu B3auMOJICHCTBUN ¢ KaKUM BelecTBOM, pactBopa KJ He Oymer 00- | OIIK-1 | UI-7onk-1
Pa30BBIBATHCS J;
18. 3) H,S
1) Cly; 2) Bry; 3) H.S; 4) H,SO,
19, 7 Yemy paBHa cymma KO3(PPHUIIMEHTOB B PEaKIIHH: OIIK-1 | UA-7onk-1
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T
H,50, + HBr —- SO, + H,O+ Br,
20 I'unpocynsdun ka- | Kak HassiBaetcs comp KHS OIIK-1 | UJ-7onk-1
| nust
Kakoii okcua oOpa3yercst mpu 00XKHUTe Cephbl Ha BO3YXE OIIK-1 | U-7onk1
21. 2) SO
) SOz 1)SO; 2) SO,; 3) SOs;; 4) SO,
C TIOMOIIIBI0 KAaKOTO PEaKTHBa MOKHO OOHAPYXHUTh Cyinbdar uoH B pac- | OIK-1 | U-7onk-1
TBOpE
22. 3) BaCb
1) NaOH; 2) CuCl,; 3) BaCl,; 4) Cu(OH),
Kak Hy»HO U3MEHUTH yCIOBUS PEAKLINHU OIIK-1 | UI-7onk-1
250, + 0, © 250, AH = — 192KLE/MO
1) nosbIcHTs s1aB- YTOOBI YBEJIMYUTH BBIXOJ] TPUOKCHUJIA CEPBI
93 1) MOBBICUTH IABJICHUE; 2) MOBBICUTH TEMIIEPATYPY

JICHUC

3) moHu3uTh KoHreHTparuoo SO ,; 4) MOHU3UTH JaBICHHUE
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) S = EE
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o N = %
T
9 Yemy paBHa cymma koddumueHtoB B ypaBHeHuM peaknuu: | OIK-1 | UI-7onk1
25 xucnopona igeKTpOHHaH KoH(HTypamus 15°25°2p" COOTBETCTBYET CTPOCHHIO aTO- OIIK-1 | UM-7onk1
Kakyro 251eKTpOHHYI0 KOHPUTYPALIIO0 UMEET aTOM CEepPhI OIIK-1 | M-7omk-1
1) 1s%25%2p®3s%3p*; 2) 1s°25%2p°3s°3p24p®
26.| 1) 1s°2s°2p°3s°3p*
3) 1s5°2s%2p®3s?3p°4st; 4) 1s572s%2p®3s'3p°
97 12 Yemy paBHa cyma K03 (PHUIIMEHTOB B peaKkiuu OIK-1 | UJ-2 onk-1
' ALS+H,0—= Al(OH); +H, S
28 +3 Kakyro cTeneHb OKMCICHUSI aTOM CEephI HE MPOSIBIISECT B COSAMHEHUSIX OIIK-1 | UJ-7onk-1
oo | Amas, rpadur, [epeuncnure aIOTPONHBIE MOAM(HUKALINN YTIIEpoaa OIIK-1 | UA-7onk1
| KapOuH
1) Meran; Kaxue ra3sl BBIIEISIOTCS pK rujpoiuse 1) kapouna amomunus, 2) kap- | ONK-1 | W/l-7onk1
30. 2) AuernicH onma Kajaplusa?
31 1) CoOcCl, Kakoe BemectBo o0pasyercs npu B3aumoaeiicteuu  CO ¢ Cl, OIIK-1 | UA-7onk1
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1) COCl,; 2) CCly; 3) CLL0O; 4) Cly,0s
IK-1 | UA-7omnk-
3 KHCTOTHEIM Kaxum okcunom sBisiercst CO, O H-Tomk-1
Kakne xumuueckue cBsizu cymiectByroT B Mosiekyine NH,CI OIIK-1 | U-7onk1
3) 4 KOBaJCHTHBIX 1) 4 nonHbIX U 1 KOBaJCHTHAS MOJIApHas; 2) 4 KOBaJEHTHBIX HEIIO-
33.| noJyisipHbIX U | HOH- JSIpHBIX U | MOHHAad
Has 3) 4 KOBaJEHTHBIX MOJAPHBIX U 1 HoHHas; 4) 4 BOAOPOIHBIX H 1
KOBAJICHTHAsI HETIOJISIpHAS
CymMa Bcex K03(h(HIIMEHTOB B YpaBHEHUH OKUCIUTEIbHO- BoccTaHoBU- | OIK-1 | UJI-7onk1
34. 29 TEJIbHOM peakIuu
Na,Cr,0O; + HCl — CIZT + CfCIg +NaCl + H,O paBHa...
Yemy paBeH kodhuirieHT nepes GopMynoil OKUCIUTENS B YPAaBHEHUH OIIK-1 | UA-7onk1
35. 3
AI + KN03 + KOH + Hzo — KA|02 + NH3
docdopHasi— OIK-1 | UJI-7omk-1

36.

H3;PO4;  ®ochopu-
crag — H3POj3; doc-
dhopHOBaTUcCTas-
H3PO,; docdopHo-
Batast — HP,Og.

Hanumue HazBaHus 1 GOpMYIIbl KUCIOPOIHBIX KUCIOT ocdopa.
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Ha docdun u opto- . OIIK-1 | U-7omk-1
HarpeBanue ¢ochopucToii KUCIOTHI BEZIET K €€ Pa3I0KEHHIO
37.| dbochopuyto kucio-
Ha u
Ty
- 3JIeKTpC2)HI3{I>Ie aHa- | MBIIIBSK, CypbMa M BUCMYT — IOJTHBIE. . .. ............. ¢ KOH(UTypanuei OIK-1 | UA-7omk1
| moru, SP BHCIITHETO 3JICKTPOHHOTO CJIOA ........
Yemy paBHa cymMMa KO3 PHUIIMEHTOB B YPAaBHCHUU PEaKIIUU OIIK-1 | UM-7onk1
39. 19 NH, + 0, & NO +H,0
40 6 CKOJIbKO OKCHUJIOB 00pa3yeT a3oT OIIK-1 | UA-7omk-1
Kakoit okcua a30Ta MOXKET JUMEPHU30BATHCS OIIK-1 | UA-7onk-1
41. 2) NO, 1) N,Os; 2) NO,; 3) N,O; 4) N,Os
Kakoii ra3 Beizensercs mpu B3auMOACHCTBUU Meu U pa30aBieHHOM a3oT- | OLK-1 | U-7onk-1
42, 2) NO HOU KUCJIOTBI
) 1) Hy; 2) NO; 3) NOy; 4) O,
Yro oOpa3yercsi MpH TEPMOPA3JIOKECHUHA HUTPATA HATPHUS OIIK-1 | UA-7onk1
43.

2) NaNO; u O,

1) Na,O; NO,; u O, 2) NaNO; u O,
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3) Na; NO, uO, 4) NaOQ; NO, u O,
1.Ilomoxenue B 1ICDO — OIIK-1 | UO-7onk-1
OepuITUil  paclookKeH
BO 2 rpymie, IJIaBHOHI
MOATPYIIIE;
2.97eKTpOHHOE CeMeN-
CTBO — Oepwuuil S-
MEHT; o
SICMCHT; HanumuTe KpaTKuid aaropuT™ ONMUCAHUS dJIEMEHTA OCPUIUIHS U €ro Bax-
44.| 3.9nexkTpoHHas (popmy- o o
1 — 182252; HEUIIINUX COCAMHCHUMU.
4.ycTroilunBasi CTENEHb
OKHUCJICHUS: 12
5. OOGpazyer amdporep-
HBIA okcupg — BeO, ruma-
poxcua — Be(OH)y;
Hanuume coneil Kajb- OIIK-1 | UA-7onk-1

45.

U ¥ Maraus oOycaB-
JINBAIOT €€ JKCCTKOCTb.
Pasnuuyaror BpeMeHHYIO
U TOCTOSIHHYIO JKECT-
KOCTh BOJIbIl. BpemeH-
HYIO JKECTKOCTb IMpH-
JAI0T BOJIE THAPOKap-

Kakue coenunennst 00ycnaBIuBarOT )KECTKOCTh IPUPOTHON BOBI
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Howmep 3apanus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenims

KOﬂ 1 HAUMCHOBAHUEC
HHAUKaTOpa 10CTHU-
JKCHHUSI KOMIICTCHIINHN

OOHATBI, TOCTOSIHHYIO —
cynb(arbl ¥ XJIOPHIBI
KaJIbLIUSl U MarHus.

46.

1) BF, ;
2) NH,

B Kakux cOeIMHEHUSX OCYIIECTBIACTCS JOHOPHO-AKIICIITOPHBIN BUI] XU~
MHYECKOU CBS3U:
1) BF, ; 2) NH4+ ; 3) HCI; 4) HF

OIlK-1

HI['7OHK-1

47.

1.I'anoreHn!l SIBAAIOTCSA
CHJIBHEIMM ~ OKHCJIUTE-
IaMu. IX OKHCIUTEIh-
Hasl  aKTHBHOCTbL  OT
¢dTopa k iHomy ocmabe-
BaeT

F, — C|2 —Br, — 1,

<

YCUJIEHUE OKUCIIU-
TeNbHBIX CBOUCTB

2. B Hm3meil creneHn
OKHCIIEHHA —] TaIOTeHEBI
MIPOSIBJISIIOT TOJIBKO BOC-
CTAaHOBHUTEIbHBIC CBOM-
ctBa. HawmOonee cuiib-

OxapakTepu3yiTe TaJOTeHbI C TOYKH 3PEHUS UX OKUCIATEIHHO-
BOCCTAHOBUTEJIBLHOM CIIOCOOHOCTH.

OIlK-1

NJI-7omk-1
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HBIM BOCCTAHOBHUTEIIEM
SIBIISIETCSA UOLUI-UOH
FF -ClI—-Br - I
YCUJICHHE BOCCTAaHOBH-
TEJILHBIX CBOICTB
Maprasnerg obpazyer OIIK-1 | UO-7onk-1
Pl OKCUIOB C pa3iiny-
HOM CTEIEHBIO OKMCIIe-
HHSA, XapakTep KOTOPBIX
» Xapaxiep p Kaxkue okcupl 00pasyer MapraHell 1 Kak MEHSETCS UX XapakTep Mo Mepe
48.| MeHsgeTCI OT OCHOBHOI'O 9
(MnO,Mn,03),  uepes pocTa CTeNeHN OKHUCJICHUSI MapraHia
amporepubiii  (MnOy),
no xuciorHoro (MnQOg,
Mn207).
Jlns menu Hamboliee OIK-1 | U-7omk-1

49.

XapakTepHa CTEICHb
OKHCJICHHA: +2; g
3ojo0Tta: +3; I ce-
pebpa: +1.

Kakune xapakTepHbIe CTEIICHH OKUCIICHUS MPOSIBIISAIOT 3JIEMEHTHI TTOATPYTI-
MBI METN?
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Howmep 3apanus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenims

KOﬂ 1 HAUMCHOBAHUEC
HHAUKaTOpa 10CTHU-
JKCHHUSI KOMIICTCHIINHN

50.

B Monekyne awm-
MHaKa a30T HAXOAUTCS
B COCTOSIHUH sp3-
rubpuausamnuu, odpasy-
eT 3 G—CBsI3U C BOJOPO-
noM. Hamugue nHemone-
JIEHHOM mapsbl AJIEKTPO-
HOB 00OYCIIOBIHMBAET J10-
HOpHBIE CBOICTBa am-
MHAKa U CKIOHHOCTb K
00pa3oBaHHIO KOM-
TJIEKCHBIX COCTMHEHUM.

OnuimmuTre CTPOCHHUC MOJICKYJIbI aMMHUAKaA.

OIIK-1

WJI-7onk-1
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