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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mporpamma xypca no «/30paHHbIe BOIIPOCH XUMHUH» OpUEHTHPOBaHA Ha oOydaromuxcs 11
Kkjacca (mpoduiIbHBIN ypOBEeHb), pa3paboTaHa Ha OCHOBE aBTOPCKOM MPOTpaMMBbl 3JIEKTHBHOTO Kypca
PymsnueBa b.B,. Yceuuenko M.A,. KotukoBoii U.B «OkucinTenbHO-BOCCTAHOBUTENBHBIE MPOILECCHIN—
M. BUHOM. Jlaboparopust 3Hanwuit, 2013. — (D1eKTHUBHBIN Kypc).

Iens Kypca: chopMupoBaTh NPEACTABICHUE O BAKHEUIIMX MOHATHUSAX IIKOJBHOTO Kypca XUMHH,
OTHOCAIMXCS K TeMme «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE IPOLECCH, HAYLIME MPU HOPMAIbHBIX
YCIIOBHUSAX», BBIPa0OTaTh YMEHUS COCTABIIATh YPaBHEHUS! OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

3adauu Kypca:

1. CucremaTusupoBarh 3HaHUS OOYYaIOLIUXCA O CYIIHOCTU OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuii, uX IpakKTUUYECKOM 3HAYEHUHU, CAMbIX U3BECTHBIX OKHUCIUTENAX U BOCCTAHOBUTEIISAX.

2. CdopmupoBaTh 3HAHHS O BIUSHUM CpEAbl HA XapakTep TMPOTEKAHUS OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIIUH.

3. [No3HaKOMUTH 0OYUAIOIIKUXCSI ¢ OKUCIUTEIFHO-BOCCTAHOBUTEIEHBIMUA CBOMCTBAMH JJIEMEHTOB B
HEOPraHUYECKUX U OPraHUYECKUX COECTUHEHUSX.

4. HayuuTh npaBUIbHO KJIacCU(PUIMPOBATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

5. Hayuutb cocTaBisITh YpaBHEHUS OKHCIUTENIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUHA, HCIHOJIb3YS
METO/IbI: 3JIEKTPOHHOTO OanaHca, 3IeKTPOHHO-UOHHBIN (METOJT OJypeaKIuil).

6. ChopmupoBaTh IpeCTaBICHUE Y 00YJarOIUXCsl O MpoIiecce IEKTPOIN3a, HAyYUTh COCTABIIATh
YpaBHEHHUS aHOJHBIX U KaTOJHBIX MPOIECCOB

B omnmuun ot aBtopckoil mporpammbl (b.B. Pymsuues, M.A. VYcuuenko, M.B. Kortukosa)
«OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MPOLIECChl) pabouas mporpamma 3JI€KTHBHOIO Kypca paccuMTaHa
Ha 34 4acoB, TaK KaK B COOTBETCTBUHU C Y4€OHBIM M1aHOM B 11 kimacce 34 y4eOHBIX (COTIIAaCHO aBTOPCKOM
nporpaMmsl — 36 4.), COKpalieHo 2 yaca pe3epBHOIO BPEMEHH.

B aBTOopckoii mporpamMme HE TPEIyCMOTPEHBI TECTOBBIE M TPOBEPOYHBIC PAOOTHI, B JTaHHOU
paboueld mporpamMMe C IIEIbI0 TPOBEPKHM YCBOCHHS Yy4eOHOTO MaTepuayia Jjsi OOydJaroIIuXxcs
3aIUTAaHUPOBAH BXOJHOUW KOHTPOJIBHBIN TECT, 4 MPOBEPOUHBIC paOOTHl U UTOTOBBIN KOHTPOJIBHBIN TECT.

OcHoBHBIMU ~ MeTOAaMH M (opMaMu OOydeHHUS  SBISAIOTCA:  JIGKIUS, KOHCYJIbTAllMs,
camMocTosiTeNIbHasg paboTa € JUTepaTypoi, HCIOIb30BaHUE WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH JEMOHCTPAIMOHHBIN SKCIIEPUMEHT.

@opMmbl OpraHu3aluu y4eOHOW JESTeNTbHOCTU: WHIMBUAyallbHAs, TPYMIOBas, KOJUIEKTHBHAS,
paboTa ¢ KOMIIBIOTEPHBIMU TpeHa)kepamu, coleceloBaHue (MCHOJB3yeTCS Ha BCEX JTamax oOydyeHwus,
MIOMOTAET BBIICHUTH TOHUMAaHUE OCHOBHBIX MPUHIUIIOB, 3aKOHOB, TEOPUIA);

Conep:xanue Kypca

1. Pacno3HaBaHue OKHCJINTEIbLHO-BOCCTAHOBHTEIbHBIX MmpoueccoB.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC IIpoICCChbl (peaKI_II/II/I) . Pacmo3naBaHue OKHCIHUTEILHO-
BOCCTAaHOBHUTCIIbHBIX ITPOLECCOB.

2. OnpenesieHue NOTEHUMAJIBHBIX CTeNeHed OKUCJIEeHNsI AaTOMAa HA OCHOBE UX CTPOEHHSI.

CrerneHb OKHCICHHS: TMOJOXKUTEIbHAsS W OTpHUIATeNbHAs, MHUHUMAaJbHas, MaKCHMaJIbHas,
MIPOMEXYTOYHAas1, HyJIeBasl.

Ornpeznenenre NOTEHIUAIbHBIX CTENIEHENH OKUCIIEHUSI aTOMa HAa OCHOBE UX CTPOEHUS.

YMeHue cTpouTh MOJIETN aTOMOB: B BUJIE 3JIEKTPOHHBIX A4€eK. 3HAHWE CBOWCTB aTOMOB: SHEPTHUs
WMOHU3AILMH, CPOJICTBA K 3JIEKTPOHY, OTHOCUTENbHAS 3JIEKTPOOTPUIIATENIBHOCTh. BCe MOHATHUSA, CBA3aHHbIE
CO CTPOEHHUEM aToMma.

3. CocraBiieHHe NMPOLECCOB OKHMCICHHS W BOCCTAHOBJICHHS ATOMOB B PAa3JIMYHBIX CTENEHAX
OKHUCJICHUS

IIpouecchl OKHCIEHMS M BOCCTAaHOBJIEHUS, CONPSKEHHBIE IMapbl, OKUCIUTENIH, BOCCTAHOBUTEIH,
OKHCIICHHAass W BOCCTAHOBJCHHAas (OPMBbI, AIIEKTPOHHBIN, MaTepuanbHbIi OanaHc. YpaBHeHUE
MOJIypeaKLUu.

CocraBieHHE TpOLECCOB OKHUCIEHUS M BOCCTAaHOBJIEHMS AaTOMOB B pa3iIUYHBIX CTEHEHIX
OKHCJIEHHUS. 3alIUCh YPAaBHEHUH MOTYPEaKIIHA.



4. CpaBHeHHE 3JIEMEHTOB B PA3JIMYHBIX CTENEHAX OKUCJIEHUS.

Knaccudukamuss 37I€MEHTOB B Pa3IMYHBIX  CTEMEHSAX OKUCICHHS 10  OKHCIHTEIhHO-
BOCCTaHOBUTEIBHEIM CBOMCTBAM.

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC CBOICTBA. OKHCIUTEIIFHO-BOCCTAHOBUTECIIbHAS cuna
aneMeHnTa. OueHb CUIIbHBINA, CUIILHBINA, CPEIHHM, CIA0bI H OYeHb CIIA0bI OKHCIUTEINb;, OUYeHb CUIBHBIN,
CWIBHBIN, CPETHUMN, CIIA0BI U OYEHB CIIA0BIH BOCCTAHOBUTEITD.

CpaBHeHHE DJJICMCHTOB B pAa3IMYHBIX CTENCHSX OKUCICHHS. Kiaccudukamuss >JIEeMEHTOB B
Pa3JIMYHBIX CTETIEHSAX OKUCIICHUS MO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM CBOMCTBAM.

5. CocraBiieHHE 3/1eMEHTAPHOI'0 OKHCJINTE/IbHO-BOCCTAHOBUTEILHOIO IpoLecca.

DNeMEHTApHBIM  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN mporecc. ConpskEHHbIE NOJTYpEaKLUu.
DNEeKTPOHHBIN U MaTepraIbHbIA OalaHC.

CocraBieHHe IEMEHTAPHOTO OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO MTPOLECCA.

6. ITonGop u 3anuCh YaCTHIL.

CocraBnenne GopMyi OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB, Ha3BAaHUE HEOPTaHHMYCCKUX
BEI[ECTB, OIpPEJCICHUE B BEIIECTBAX METAJUIOB, KHCIOTHBIX OCTATKOB, MOHOB (KaTHOHBI METalIa,
AdHHUOHBI KHCJIIOTHBIX OCTAaTKOB, FI/II[pOKCI/I}I-I/IOHI)I), OTHOCUTH BCIICCTBO K OHpeI[CJ'IéHHOMy KJIacCy
HCOPraHNM4CCKUX BEHICCTB. IMousgatus: IIPOCTBIC BEIICCTBA (MeTaJ'IJ'H)I, HeMeTaJ'IJ'II)I), 6I/IHapHBIe BEIIIECTBaA
(OKCHIPBI, COCTMHEHUS MeTala C HEMETaJUIOM, JIBYX HEMETAJUIOB, COJIM OECKHCIOPOIHBIX KHCIIOT,
MEPOKCUIBI U T. [I.), THIAPOKCUIBI, OCHOBaHMs, amM(pOTEPHBIE OCHOBAHHUS, KUCJIOTHI, COJIM (CpeaHHE,
OCHOBHBIC, KUCJIBIC, }IBOI\/'IHI)IG, CMeH_IaHHI)Ie), KOMIUIEKCHBIE COCAUHEHN I, HOHBI (KaTI/IOH, aHI/IOH).

[TonGop yacTUIBl, COOTBETCTBYIONICH DIIEMEHTY B OTIPEACIEHHON CTETICHH OKUCIICHHS.

7. OmnpeneneHue cTeneHeidl OKHUCIECHUSI aTOMOB B HEOPraHUYeCKHX H OPraHM4YecKHX
coeIMHEeHHUAX.

OdyeHb CUIIBHBIM, CHIIBHBIN, CpPEIHUN, CIaObli M OYEHb CIa0bId COCAMHEHUE-OKUCINUTENb; OUYCHb
CUJIBHBIN, CHIIbHBIN, CPeTHUHN, CTa0bIi M OYeHB CIa0bIil COCTMHEHUE-BOCCTAHOBUTEb.

Ompenenenre cTeNeHel OKUCICHNUSI aTOMOB B HEOPTaHUUECKUX U OPTaHUYECKUX COCTUHCHHSIX.

8. OmnpenesieHue CBOMCTB 4YaCTHI KAK YYACTHUKOB OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX
npoiecca Ha OCHOBE CBOMCTB COCTABJISIOIIUX ATOMOB.
Omnpenenenre OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCTMHECHHI.

9. 3anuch ypaBHEHM MOJIYypeaKIuil OKMCJINTEIbHO-BOCCTAHOBUTEIbLHBIX MPeBPalleHH .
CrangapTHBIN AJIEKTPOJHBIN NOTEHIIHAAIL.
3anuchk ypaBHEHUU MOJTypEaKLMii OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX MPEBPAIICHUIN COCTUHEHUMN.

10. CocraBieHne ypaBHEHHSI OKHMCJIHMTEJIbHO-BOCCTAHOBUTEJBLHOro mpounecca CocraBieHue
YpaBHEHUSI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHOIO Iporecca. OnpeneneHue CTaHAAPTHOTO 3JIEKTPOJHOTO
noteHuuana. I[logbop compspk€HHOM mapbl OKHUCIUTENBHOM M BOCCTAHOBUTEIBHOM IMOJIypEaKIIHid,
OKHCITUTEIBHO - BOCCTAHOBUTEIBHBIX IIPOLIECCOB, HIYIIET0 B pacTBOPE.

11. IToxOop peareHTOB M 3aNHMCh YPABHEHHH OKHMCINUTEIbHO-BOCCTAHOBHUTEIBLHOIO NpoLecca ¢
Y4acTHeM OPraHH4YeCcKHX BellecTB.

MeTo1 3IeKTPOHHOTO U 3JIEKTPOHHOMOHHOTO OasaHca.

CocraBiieHHEe  ypaBHEHHM  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOIO  IIpolecca C  y4yacTUEM
OpPraHUYECKUX BEUIECTB.

12. ITonGop crexmomMeTpHYecKHX KOI(PPHUIHUEHTOB METOAAMH 3JIEKTPOHHOIO W 3J1EeKTPOHHO-
HOHHOIO0 0aj1aHca.

13. Kiaccngukanusi OKHCIUTEIBHO - BOCCTAHOBUTEIbHBIX IIPOLECCOB.
MeXMOneKyIIpHbIH, BHYTPUMOJIEKYJISIPHBIM OKHCIHUTENBHO - BOCCTAaHOBUTENBHBIM IIpOIIECC,
JUCIPONIOPLIUOHUPOBAHNE, COITPONIOPLIMOHMOHUPOBAHHUE.



IJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS YYEBHOI'O TIPEJMETA
JIn4HOCTHBIE Pe3yJIbTATHI:

— B IICHHOCTHO-OPUEHTAIIMOHHOU chepe — oco3HaHue POCCUUCKON rpaskIaHCKOW UICHTUYHOCTH,
HaTPUOTH3MA, YyBCTBaTOPJOCTHU 32 POCCUICKYIO XUMUYECKYIO HAYKY;

— B TPYHOBO# cdhepe — eomogrnocms K OCOZHAHHOMY BBIOOPY HallbHEHIEH 00pa3oBaTelbHOM
TPAEKTOPUH WU TPYAOBOM AEATEIBHOCTH;

— B TIO3HABaTeNIbHOW (KOTHUTHBHOW, WHTEIUICKTYalbHON) chepe — ymenue YIPaBIATh CBOEH
[I03HABATEIbHON JIESTENBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMbL K OOpa3oBaHUIO, B TOM UHUCIE
caMO00pa30BaHUI0, Ha NPOTSHKEHUH BCEH JKU3HM; CO3HATEIbHOE OTHOIIEHHWE K HENPEpPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIICITHOM MPOQeCCHOHAITBHOMN 1 00IIIECTBEHHOH IS TEIIbHOCTH;

MeTtanpeaMeTHbIe pe3yJabTaThl:

— UCNnoIvb306aHue YMEHMM W HaBBIKOB pPAa3IMUHBIX BHJOB II03HABATEIBHON JAEATEIbHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB [T03HAHMUS (CUCTEMHO-UH(POPMALMOHHBIN aHATIN3, HAOII0JICHUE, U3MEPEHHE,
NpOBEJEHUE HKCIIEPUMEHTA, MOJIEIMPOBAHKE, HCCIEI0BATENbCKAS NEATENLHOCTD) VIS U3YUYEHHS PAa3IHMUYHBIX
CTOPOH OKPY’KarOLIEH IEWCTBUTEIIBHOCTH;

— @1adenue OCHOBHBIMHM HHTEIJIEKTYalbHBIMU ONEpalusMu: (OpPMYJIUPOBKA TUIOTE3bl, aHAU3 U
CUHTE3, CpaBHEHHWE M CcHUCTeMaTh3alus, oOOOIIeHMe | KOHKPETH3alls, BBbISBIECHHE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€M U TIONCK aHAJIOTOB;

— no3Hanue 00BEKTOB OKPYKAIOIIETO MUPA OT O0IIET0 Yepe3 0COOEHHOE K eMHUIHOMY;

— YMeHue TEHEPUPOBATH /I U OTIPEIENATh CPECTBA, HEOOXOAUMBbIE IS UX pealli3allly;

— ymernue ONpCACIAThL HECIU U 3a1a4u ACATCIBHOCTH, BBI6I/IpaTB CpeacTBa peajin3anuu Uejiu 1
IMPUMCHATb UX HAITPAKTHUKE;

— UCNONIb306aHUe PA3INYHBIX WMCTOYHUKOB I TOJYyYEHHUS XUMHYECKOH WHHOpMAIUH,
MOHMMAaHKE 3aBUCUMOCTHU COJIep’KaHusT ¥ (OPMBI MPEACTABICHUS WH(DOPMAIMK OT 1eJiell KOMMYHHKAITIN U
ajpecara;

— YMeHue TIPOTYKTUBHO OOIIAThCA M B3aMMOJAEHCTBOBATbH B MPOIECCE COBMECTHOW NEATENbHOCTH,
YUUTBIBATh MO3UIUHU IPYTUX YUACTHUKOBIEATEILHOCTH, 3 PEKTUBHO pa3penaTh KOHPIUKTHI;

— 20MOBHOCMb U CTIOCOOHOCTh K CaMOCTOSITENIbHOM MH(POPMAIIMOHHO-TI03HABATEILHOM AEATEIbHOCTH,
BKJIIOYAs YMEHHUE OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpPMAIMU, KPUTHYECKU OLEHUBATH U
UHTEPIPETUPOBATH MH(POPMAIIHIO, OTYyYaEMYI0 U3 Pa3IUYHBIX HICTOUHHUKOB;

— YMeHue VCTIONb30BaTh CPECTBA MH(OOPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUH (J1anee —
UKT) B pemieHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3ALMOHHBIX 33/1au C COONMIOICHHEM
TpeOOBaHUH APrOHOMHKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, pPecypcocOepeKeHusi, MPaBOBBIX U
THUYECKUX HOPM, HOpM UH(GOPMAITMOHHOM OE€3011aCHOCTH;

— @1adenue A3bIKOBBIMH CPEJICTBAMHU, B TOM YHUCIE U SI3IKOM XHUMHUH — YMEHHE SICHO, JIOTUYHO U
TOYHO H3JaraTb CBOIO TOYKY 3PEHHUS, HCIOJIb30BAaTh a/ICKBATHBIE S3BIKOBBIE CPEICTBA, B TOM YHCIE U
CUMBOJIbHBIE (XUMUYECKHE 3HAKH, (DOPMYIIBI M YPABHEHHUS ).

IIpenmeTHbIe pe3yJibTAThI:

1) B mo3HaBaTeNbHOM cepe:

— 3HaHue (MIOHUMAHKE) U3YUYEHHBIX TOHSATHI, 3aKOHOB U TEOPUI;

— YMeHue ONUCHIBATH JIEMOHCTPALIMOHHBIE M CAMOCTOATEIBHO MPOBEAEHHBIE AKCIEPUMEHTHI,
UCTIOJB3YS IS 3TOT0 €CTECTBEHHBIN (PYCCKUM, POJHOM) SI3bIK U SI3bIK XUMUU;

— yMeHue KIAcCU(UIMPOBATH XUMUYECKUE SIIEMEHTHI, IPOCTHIE U CIIOKHBIE BELIECTBA, B TOM YHCIE U
OpraHu4YecKue COeJAMHEHNS, XMMUYECKUE PEaKIIUH MO Pa3HbIM OCHOBAHUSM;

— yMeHue XapaKTepPH30BaTh HM3YUEHHBbIC KJIACChl HEOPTAaHUUECKUX U OPraHMYECKUX COCAWHEHUH,
XUMUYECKUE PEAKIINH;

— 20MO6HOCMb TIPOBOAUTH XUMUUECKUN IKCIIEPIMEHT, HAOMIOAATh 32 €ro MpoTekaHueM, (UKCHpOBATH
Pe3yNIbTaThl CAMOCTOSATEILHOTO M IEMOHCTPUPYEMOT0 SKCIIEPUMEHTA H JI€JIaTh BHIBOIBI

— ymeHue (GOPMYIHUPOBATH XUMHYECKUE 3aKOHOMEPHOCTH, TMPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX
BEILIECTBIIOAHAIOT UM CO CBOMCTBAMU U3YUEHHBIX;

— NOUCK UCTOYHUKOB XUMHUYECKON nH(opMaIy, mogyueHrne Heo0Xxoaumoil nHdpopmamu, ee aHaums,
M3TOTOBJIEHHE XUMUYECKOT 0 HH(POPMAITMOHHOTO MPOYKTAa U €T0 IPE3CHTAIINS,

— enadenue  00s3aTeIbHBIMH CIIPABOYHBIMU  MaTCpUaJIaMU: HepHOHquCKOﬁ CHCTEMOM
XUMHYCCKHUX DJJICMCHTOB I[ n. MCH,I[CJ'ICCBH., Ta6J'II/II_ICI71 PacTBOPUMOCTH, DJJIICKTPOXUMUYCCKHUM PAOOM
Hal'[pﬂ)KCHI/Iﬁ MCTAJIJIOB, PAAOM DJJICKTPOOTPULATCIIBHOCTU — I XAPAKTCPUCTUKU CTPOCHUA, COCTaBa U
CBOMCTB aTOMOB DJICMCHTOB XUMHUYECKHX 3JeMeHTOB |-V epuo0B u 06pa30BaHHHX UMHU NPOCTHIX U
CJIOKHBIX BEIICCTB,



— ycmaHogieHye 3aBUCUMOCTU CBOMCTB ¥ NPUMEHEHUS BAKHEMIIUX OPraHUYECKUX COCUHEHUM OT UX
XUMHUYECKOTO CTPOCHHS, B TOM YHUCIIE M 00YCIOBICHHBIX XapaKTEPOM 3TOT0 CTPOCHUS (TIPeACTbHBIM WIIN
HEeMpeIeIbHBIM) ¥ HaJTM4rueM ()YHKIIMOHATBHBIX TPYIII;

— Modenuposanue MOJIEKYJ BaKHEHIIMX HEOPIraHUIECKUX M OpPraHUYECKUX BEIIECTB;

— NOHUMAHUe XUMUYECKON KapTUHBI MUPA KaK HEOThEMJIEMON YaCTH LEJIOCTHOM Hay4YHOU KapTHHbI
MHUpA;

2) B IIEHHOCTHO-OPHEHTAIIMOHHON chepe — aHalu3 M OLEHKA MOCIEeICTBHI ISl OKPYIKAIOIIEH CpeIbl
OBITOBOM M MPOM3BOACTBECHHOW AEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C MPOW3BOJCTBOM M TepepabOTKOU
BAYKHEHIINX XUMUYECKUX IPOAYKTOB;

3) B Tpyl0BOH chepe — nposedenue XUMUYECKOTO SKCIIEPUMEHTA; pa3gumue HaBBIKOB yUeOHOM,
IPOEKTHO-UCCIIEI0BATENLCKON, TBOPUECKOM JNEATEIBHOCTH NP BBIIOJHEHUH WHAMBUAYAIBHOTO IPOEKTA IO
XUMUH;

4) B cdepe 3M0poBOTO 00pa3a KU3HU — coOar00eHue TpaBuil 0€30MacHOTO OOpalieHus C
BEILIECTBAMH, MaTEpUAaMM M XUMHYECKMMH IPOLECCAMH; OKAa3aHUE NEPBOM IMOMOILM IPU OTPABICHUSX,
0XKOTax U IPYTUX TpaBMax, CBSI3aHHbIX C BEILIECTBAMU U J1a00paTOPHBIM 000PYI0BAHUEM.

B pesynbraTe uzyuenus yueoHoro GopMHupyrOTCS YMEHHUS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMUHU B (GOPMUPOBAHUYU COBPEMEHHOW HAyYHOU KapTHHBI MUpa U
B NIPAKTUYECKON JESITEILHOCTH YEJIOBEKA;

—  JIeMOHCTPHUpOBaTh Ha IPUMEPAX B3aUMOCBSI3b MEXKIy XHMHUEH M JPYTMMH €CTECTBEHHBIMU
HayKaMH;

— noHuMath Qusnueckuil cmbica Ilepuonmyeckoro 3akona JI.M. MeHnneneeBa u Ha €ro OCHOBE
OOBSACHATh 3aBHUCHUMOCTh CBOMCTB XHMHYECKHX OJJIEMEHTOB W O0Opa30BaHHBIX HMH BELIECTB OT
AJIEKTPOHHOTO CTPOEHUSI aTOMOB;

—  OOBSCHATH MPUYHMHBI MHOTOOOpA3us BEIIECTB HA OCHOBE OOIIUX MPEICTABICHU 00 UX COCTABE U
CTPOEHUH;

— TOpPUMEHATHh TpaBWJIa CHCTEMAaTHYECKOW MEXIyHApOJHOM HOMEHKIATyphl KaK CpeAcTBa
pasnuyeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;

—  COCTaBIISAITh MOJIEKYJIIPHBIE U CTPYKTYpHbIE (POPMYJIbl HEOPTaHUUYECKHX BEUIECTB KaK HOCHUTENEH
nH(pOpMallUd O CTPOCHHMM BEIECTBA, €r0 CBOMCTBAX M MPUHAJICHKHOCTH K OIpPENEICHHOMY KIaccy
COCAUHCHU;

—  TPUBOJIUTH IPUMEPHl XMMHUUECKHUX PEaKIMH, paCKPHIBAIOIINX XapaKTepHbIE CBOMCTBA TUIMYHBIX
MIpe/ICTaBUTENICH KIIACCOB HEOPraHWYECKUX BEUIECTB C LENbI0 UX UICHTU(UKAUU U OObSICHEHUS 00J1acTH
MIPUMEHEHHS;

—  TIPOrHO3MPOBATh BO3MOKHOCTH NMPOTEKAHMSI XMMHUYECKHX PEaKIMil Ha OCHOBE 3HAHUN O THUIIAX
XMUMHUYECKOH CBSA3M B MOJIEKYJIaX PEareHTOB U UX pPEaKIMOHHON CIOCOOHOCTH;

—  HCHOJIb30BaTh 3HAHMSI O COCTABE, CTPOCHUU U XUMUYECKMX CBOMCTBAX BELIECTB, JJIs1 O€301MacHOTO
MIPUMEHEHHUSI B IPAKTUUECKOM JeSITeNIbHOCTH;

— BJaAeTh MpaBWIaMHU W TpueMaMu Oe30macHOil paboThl C XUMHUYECKHMMH BEIIECTBAMU U
nabopaTopHbIM 000pYyI0BaHUEM;

—  TPUBOJUTH MIPUMEPBI OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  peaKUui B pHupoe,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEIEATEIIbHOCTH OPraHu3MOB;

— TPUBOJUTH NPUMEPHl XMMHUYECKHUX PEeaKlMid, PAaCKpbIBAIOUIUX OOIIMe XMMHYECKHE CBOICTBa
MIPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIJIOB;

—  BJAJETh MpaBuiIaMu 0€30MacHOr0 OOpaIIeHHsI C €IKUMH, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMU,
cpeAcTBaMU ObITOBOM XUMUU;

—  OCYIIECTBJIATH IOUCK XUMHUYECKOM MH(pOpMalMM MO Ha3BaHUSAM, HJICHTU(UKATOpAM,
CTPYKTYpPHBIM (hOpMyJaM BEIECTB;

—  KpUTHYECKH OIIEHMBAaTh M HHTEPHPETHPOBATH XMUMMUYECKYI0 HH(OpPMAIUIO, COICPIKALIYIOCS B
COOOLIEHNAX CpPeACTB MaccoBoil MHpopmaiuy, pecypcax MHTepHeTa, HaydyHO-MOMYJSAPHBIX CTaThAX C
TOYKHM 3PEHHUS €CTECTBEHHO-HAyYHOM KOPPEKTHOCTU B IIENSAX BBISABICHHMS OMIMOOYHBIX CYXKICHUH U
¢dbopmupoBaHus cOOCTBEHHOM MO3UIHH;

— TPEACTaBIIATh IYTH peIIeHUs TIJI00aJIbHBIX NPOOJEeM, CTOSIIUX Tepel UeIOBEYECTBOM:
HKOJIOTUYECKUX, YHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XUMHUH B PELICHUU ITUX MTPOOIIEM.

A taxoke oOydJaroliecs 1noxyyaT BO3MOXXHOCTb:



- WUIIOCTPUPOBATh Ha NPHUMEPAX CTAHOBICHUE M SBOJIIOIMIO OPraHMYECKOM XMMHUU KaK HayKd Ha
Pa3IMYHBIX UCTOPUUECKHUX ITAlaX €€ pa3BUTHUS,

—  WCHIOJb30BaTh METOAbl HAYYHOTO TIO3HAHWSI TIPH BBHITIOJHEHWH TIPOEKTOB H  y4eOHO-
MCCIIEI0BATENILCKUX 33/1a4 110 U3YYEHHIO CBOMCTB, CITIOCOOOB MOJIYYEHHUS M PaCcIO3HABAHHS OPraHMYECKHX
BEILIECTB;

—  OOBACHATH MPUPOAY U CIOCOOBI OOpa30BaHMS XUMHUYECKOW CBS3M: KOBAJICHTHOHW (TIOJSPHOM,
HETIOJISIPHOW ), HOHHOM, METAINTMYECKOH, BOJIOPOJHOM — C LEIbIO0 ONPEICICHUSI XUMHUUECKON aKTUBHOCTH
BEILIECTB;

—  YCTaHaBJIMBATh T'€HETHYECKYIO CBSI3b MEXKIY KJacCaMU OPraHUYECKUX BEIIECTB JUIsi 000CHOBAHUS
MPUHIUNHAATEHON BO3MOXXHOCTH TOJTYyYEHUs OPraHUYeCKUX COSAMHEHUN 3aIaHHOTO COCTaBa U CTPOCHUS,

—  yCTaHaBJIMBATh B3aUMOCBSI3H MEXIy (akTaMy U TEOpUEH, MPUINHON U CIICJICTBUEM IIPH aHAIH3E
MPOOJIEMHBIX CUTYyaIlii 1 000CHOBAHUY MPUHUMAEMBIX PEIICHUI HA OCHOBE XHMHYCCKUX 3HAHUH.

TemaTu4veckoe IJIAHUPOBAHUE

Ne Tema Koanuec 0P (IIOP)
pasnena TBO
Bgenenue 1
1 Pacnio3HaBaHue  OKHMCIIMTEIHHO-BOCCTAHOBUTEIBHBIX 2 |https://resh.edu.ru/s
MIPOIIECCOB ubject
2 OmpeeneHre MOTEHIHANBHBIX CTEIEHEH OKUCICHUS 2

https://sdo.edu.orb.r
u/object.php?id=6

aTOMa Ha OCHOBE UX CTPOCHUA.

3 CocrapicHue TIPOIIECCOB OKHUCJICHHS u 2
BOCCTAHOBJICHHMSI aTOMOB B pa3JIMYHBIX CTEMEHSIX

OAXAYIATINAYYYX T

4 CpaBHEHHE DJIEMEHTOB B PAa3jMYHBIX CTEHEHIX 2
P p https://content.edso
OKHCJICHUS. -
o.ru/lab/subject/4/
5 CocraBnieHue AJIEMEHTaPHOTO OKHCIIUTEITHHO- 3

BOCCTAaHOBHMTCJILHOTI'O ITpoLecca.

6 [TonGop u 3anmuch yacTuil. 2

7 OmnpepeneHne CTENCHEW OKHCICHHS aTOMOB B 2 |https://resh.edu.ru/s
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUSAX. ubject

8 OmnpeneseHre CBOWCTB YacTHI[ KaK YYaCTHHKOB 2
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX ~ Ipoliecca  Ha https://sdo.edu.orb.r

OCHOBE CBOMCTB COCTABJIAIOIINX AaTOMOB. . .
m u/object.php?id=6

9 3anuch ypaBHEHUH MOJIypeakUMH OKHMCIMTEIbHO- 3
BOCCTAHOBMTEJIbHBIX NPEBPAILICHUH.

10 CocraBienue ypaBHEHUS OKHUCJIUTEIbHO- 6 https://content.edsoo
BOCCTaHOBHTEIJIEHOTO TIpoIiecca ru/lab/subiect/4/
11 Ilonbop  peareHTOB M 3amUCh  YpaBHEHUH 2

OKHCIINTCIBHO-BOCCTAHOBHUTCIBHOI'O mpornecca C

12 ITon6op CTEXMOMETPUYECKUX KO3 PUIIHEHTOB 3
METOJJaMH  DJIEKTPOHHOTO U  3JEKTPOHHO-MOHHOTO

ARanaxina

13 Knaccudukaius OKUCIUTENHHO - BOCCTAHOBUTEIBHBIX 2
MIPOLIECCOB

NTOI'O 34
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ITPUJIOXXEHUE
OuenuBanue pe3yJbTaTOB OCBOCHHS Kypca

OneHka ydeOHBIX JOCTIDKEHHH OOy4JaromMXCs OCYIIECTBIISETCS 3a CUCT MPOMEXKYTOYHOTO U
UTOTOBOT'O KOHTPOJIS.

IIpomexyrouHas aTTecTanys OOydarOUIUXCS MOXKET IPOBOJAUTHCS KaK IMUCBbMEHHO, TaK M YCTHO.
dopmamu NPOBEACHUS MMCbMEHHOM aTTECTALIUU SBIISIOTCS:

- KOHTpOJbHas pabora,

- caMOCTOsTeNbHAs paboTa (SABISETCS TUMUYHON (HOPMOI KOHTPOJIS, IOPa3yMEBaET BBHITIOJHEHNE
CaMOCTOSITENIbHBIX 3aJJaHil 0€3 BMEIIATeIbCTBA YUUTEIA);

- TeCTUPOBAHHE (MCIOIB3YEeTCS JUIS OMEPATUBHON IMPOBEPKH KauecTBa 3HAHHMNA OOYUYaAIOMIMXCS C
BO3MOXHOCTBIO MAIIMHHOTO BBOJA JAHHBIX M aBTOMATU3UPOBAHHOM 0OpabOTKH pE3yIbTaTOB,
TEXHOJIOTUS OLIEHUBAHUS — PEUTHUHIOBasl WJIK OTMETOYHAs);

- OIPOCHI, FKCIIPECC - OMPOCH! (MCIONB3YIOTCA ISl ONEPaTUBHONW MPOBEPKU YPOBHS TOTOBHOCTH K
BOCTIPUSITHIO HOBOTO MaTepuana);

YcTHBIE BUIBI TPOMEKYTOUHOM aTTeCTallMM MOTYT OBITH CJIEIYIOIIHE: 3a4eT; coOecel0BaHue.

Ha 3ansruax npenycMaTpuBaeTcsl IpOBEACHUE aHalM3a U HAOMIOJeHMs (pUMEHseTCsl Ha ypoKe-
MIpaKTHKE U MOJpa3yMeBaeT OTCIEKUBaHUE (POPMUPOBAHMSI YMEHHI, HABBIKOB U MPUEMOB IPUMEHEHHUS
MPaKTUYECKUX 3HAHUN).

WToroBelif KOHTPOJIb 3HAHUM OCYIIECTBIIAETCS B (POPME UTOTOBOM KOHTPOJIBHOM pabOTHI.

KaﬂeHIlapHO-TeMaTH‘IeCKOC IJIAHUPOBAHHUE IJICKTUBHOI'0 KypcCa

HanmeHnoBaHMe pasjeiia U TeM Yacsl IInanoBbIE N dopma 3aHATHS
yueOHoOro | (Qaxktuueckue Cpoku
Ne BpeMeHH MIPOXOKICHUS
1 Inanupye|®@akTuyec
Masl 1aTa | Kas 1aTa
1 Beenenue 1 becena
2 OKHCIIUTETLHO-BOCCTAHOBUTENBbHBIC TTporiecchl |1
(peakium). Jlexnus
3 CteneHb OKUCIIEHUSI, MOJIOKUTEIbHAS 1
1 OTpHULIATeNIbHAsl, MUHUMAJIbHAs, KonTposbHas
MaKCUMaJlbHasl, IPOMEKYTOUHAs1, HYJEBasl. paborta
(BXOJHOM TECT)
4 OnpeneneHre NOTEHIUATBHBIX 1 KoHcynbranus
CTEIECHEN OKUCIICHUSI aTOMa Ha OCHOBE MX
CTPOEHHUSI.
5 [Iporiecchl OKUCIEHUS U BOCCTAHOBJICHHUS. 1
YpaBHEHUE MTOJyPEAKLIUH. Jleknus
6 CocraBiieHHE MTPOLIECCOB OKUCIICHUS U 1 [IpakTuKym
BOCCTAHOBJICHHUSI aTOMOB B PA3JIMYHBIX CTETICHSIX
OKUCIICHUSL.
7 OKHCANTENEHO-BOCCTAHOBUTENBHBIE CBOMCTBA. |1
OKHCIIUTENHbHO-BOCCTAHOBUTEIbHAS CHIIA Jlexiust
pIEMEHTA.




Knaccugukaius 3JeMEHTOB B pa3IMYHBIX

CTEIICHIX OKHUCIICHUS II0 OKUCIUTEIHHO- KonrtposbHas
BOCCTAaHOBHUTCILHBIM CBOMCTBAM pabota
KonTposnsHas paboTa 1

9 DJIeMEHTaPHBIN OKUCIUTEIHHO- Jlekuust
BOCCTaHOBUTEIbHBIN Iponiecc. ConpsykEHHbIE
[10JIypeakLUnu. DJIEKTPOHHBIN U MaTepUaIbHbIN
OataHc.

10 |CocraBieHue >IeMEHTAPHOTO OKUCIUTEIBHO- [IpakTKym
BOCCTAaHOBUTEIILHOTO IPOIIECca.

11 |CocraBneHue 31€eMEHTAPHOTO OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHOTO TIPOIIecca. KonTtponbHas

12 |CocraBnenue (hopMyIT BEIIECTB OCHOBHBIX CemuHap
HEOPraHMYECKUX KJIACCOB, Ha3BaHUE
HEOPraHMYeCKUX BEIIECTB.

13  [[loxGop 4acTHIIBI, COOTBETCTBYIOIIEH 2JIEMEHTY [TpakTHKyMm
B OIIPENIEIIEHHOM CTENECHU OKHUCIIEHUSL.

14 |Bugsl coemMHEHUH-OKUCIATENL COEINHEHNI- Jlexknusa
BOCCTaHOBHUTEIb.

15 |Bugsl coemMHEHUI-OKUCIATENL COEINHEHI- Jlexnusa
BOCCTaHOBHTEIb.

16 |(OmpeneneHHe OKUCIUTEIHLHO- [IpakTuKym
BOCCTAHOBHTEIIFHBIX CBOMCTB COCIUHCHMIA.

17 |OnpeneneHue OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX CBOMCTB COCIUHEHUM. KonTposbHas

paboTa

18 |CranmapTHBIN IEKTPOIHBIN OTCHIIHAIL. Jlexmmsa

19 [Bammch ypaBHEHUN MOTYypEaKIIUi [IpakTuKym
OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX

20 [3amuch ypaBHEHHI MOJTypeaKIuil [[pakTUKyM
OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX

21 |CocraBiieHHE YpaBHEHUS OKHACIUTEIHHO- [IpakTUKyM
BOCCTaHOBHUTEJILHOTO IIpOIIecca.

22 |CocraBneHue ypaBHEHUS OKUCIUTEIBHO- [TpakTHKym
BOCCTAaHOBHUTEJILHOTO ITPOIIecca.

23 |OmpexpeneHue CTaHIAPTHOTO JIEKTPOIHOTO Jlexnus
[MOTEHIIMAJIA.

24 |OmnpeneneHue CTaHIAPTHOTO JIEKTPOIHOTO [TpakTHKym
[MOTEHIIMAIA.

25 [loabop conmpsKEHHOM Mapbl OKUCIUTEIBHON U [[pakTUKYyM
BOCCTAHOBUTEJIbHOM MOJIYpEaKLIHi

26  [[TonGop conpspkEHHOM Mapbl OKMCIUTEIBHON 1
BOCCTAaHOBUTEIILHOM MOJIypeaKINil KonTtponbHas
KoHnTposnpHast padoTa 4 pabota

27 |MeToa 3MEKTPOHHOTO U AIIEKTPOHHOMOHHOTO Jlexmus
Oananca.

28 |CocraBneHue ypaBHEHHI OKHACIUTEIHHO- [TpakTHKyMm

BOCCTAHOBUTCJIBHOT'O IMPOLECCa C yHaCTUCM
OPraHNn4YCCKHX BCIIECTB.




29 [lonbop crexuomerpuueckux kodpdunuentor |1 [TpakTHKyMm
METOJaMH SJIEKTPOHHOTO M 3JIEKTPOHHO-
MOHHOTO OanaHca.

30 [[Moxbop crexmomerpuyeckux kodppuimenton |1
METOJaMH SJIEKTPOHHOTO M 3JIEKTPOHHO- KoHTposibHast
MOHHOTO OanaHca. TecT UTOroBbIi pabota

31 [MexXMoJIeKyISIPHBINA, BHYTPUMOJICKYISPHBIHA 1 Jlexums
OKHCITUTEIFHO-BOCCTAHOBUTEIILHOTO TIpOIIecca,
M CITPOTIOPIIMOHUPOBAHNE,
COIPOTIOPIIMOHUOHUPOBAHHUE.

32  [Knaccugukaiysi OKHUCIUTEIBHO- 1 [TpakTuKyMm
BOCCTaHOBHTEJIBHOTO ITpOIEcca

33 [[loBTOpeHUE U 000OIIEHNE OKUCITUTEIHEHO- 1 becena
BOCCTaHOBHTEIBHBIX POIIECCOB.

34 [IpuknamHoe 3HAYCHHUE OKHUCITUTEIBHO- 1 becena

BOCCTAHOBHUTCJIbHBIX MMPOLICCCOB

1. .Pymsannes b.B,. VYcuwuenko M.A, KorukoBa W.B.

w

6 YueOHO-MeTOAMUYECKHE CPeICTBA 00yYeHM sl

«OKHCIUTEIRHO BOCCTAaHOBUTEIIHLHBIE

nmporeccel» Meroaudyeckoe mnocodbme. — M. BMHOM. JlaGopatopust 3Hanmii, 2013. —

(DnexTUBHBINA KypC),

Pymsunes b.B,. Ycuuenko M.A «OKHUCIUTENbHO- BOCCTAaHOBUTENBHBIE IPOLIECCH) Yy4eOHOE
nocobue. — M. BUHOM. JlaGopatopus 3nanwmii, 2013.
Xomuenko ['.I1. Xumus ans noctynaroiux B By3bl. M.: Beiciias mkona, 1993, c. 166-190.

[yctoB C.b. IllycroBa JI.B. OkucIUTENIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCH] B KUBOM MPHUPO/IE.
Xumus B mkoiie, 1995,
Ky3smenko H.E.Epemun B.B. 2400 3aia4y no xumMuu Uil IIKOJBHUKOB U MOCTYIAIOMINX B BY3bl. M.:
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Ipunoxenue

KontpospHas padoTa 1.

1.0npenenuTe CTENEHN OKUCICHUS AJIeMEeHTOB B coequHeHusax: Cu20, H3PO4, K2CO3, PCI3, H2S04.
2. JlonuimuTe ypaBHEHUS peakuid, CXeMbl KOTOPBIX JaHbl HIKE, YKAKUTE CTETICHU OKUCIICHUS
AJIEMEHTOB M paccTaBbTe KOAPHUIIMEHTH METOI0M IeKTpoHHOTO Oananca: Na+ C12 ; C+ 02 .
3.0mnpenenuTe creneHb OKUCIEHUS KaXI0T0 JIEMEHTa, pacCTaBbTe KOA()(DUIIMEHTHI METOI0OM
anekTpoHHoro 6ananca : HAN +02 NO + H20

KoHntposbHas padoTa 2.
Hcxons u3 crenenu okuciaeHus (1) a3ota, cepsl U Maprasia B coennuennsix NH3, HNO2, HNO3, H2S,
H2S03, H2S04, MnO2, KMnO4, onpenenute, Kakue U3 HIX MOTYT OBITh TOJBKO BOCCTAHOBUTEIISIMH,
TOJIBKO OKUCTUTEIISIMU M KAKUE MPOSIBIISIOT KaK OKACIUTEIbHBIE, TAK U BOCCTAHOBUTEIIBHBIC CBOMCTBA.

KonTtponbHas padota 3.
Moryr 1M NPOUCXOAWUTh  OKHUCIHMTEIBHO-BOCCTAHOBHUTEIBHBIC PEAKIIMU MEKIY CICIYIOIUMU
BemectBamu: a) H2S u HI; 6) H2S u H2SO3; 8) H2SO3 u HCI04?
CocTtaBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiiy, UIyLIeH 1Mo cxeme:
+7+3+2+5
KMnO4 + H3PO3 + H2S04 = MnSO4 + H3PO4 + K2S504 + H20
KonTtponrHas pabora 4.
CocraBbTe ypaBHEHHE pPEAKLIHMU B3aUMOJECWUCTBUS ILIMHKA C KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTOM,
YUUTBIBAsi MAKCUMaJIbHOE BOCCTAHOBIJIEHUE MOCIIEIHEH.

KonTtposnsHas pabota 5

1. B cxeme OBP paccraBpTe KOIPPHUIMEHTH METOAOM 3JIEKTPOHHOrO OanaHca, YKaKuTe
OKHUCIIUTCIIb U BOCCTAHOBUTCIIb!:
Cu + HNO3(pass) —> Cu(NOz3)2 + NO + H20
11



2. TlogGepute KOA(GOUIMEHTH K YPaBHEHUSM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHON pEaKIuH,
UCIIONIB3YsS METOJ 3JIEKTPOHHO-UOHHOTO OajaHca, YKaKUTe€ OKHCIHMTENb U BOCCTAHOBMTEIID,
MIPOIIECCHl OKUCIICHUS U BOCCTAHOBJICHHUS.

CI2 + K2S + KOH — KCI + K2S04 + H20

Tect UTOrOBBIM O TEME:
«OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHBIC TPOTICCCHI.
Yacrts 1
Ilpu ewvinonnenuu 3adanuii 3mou yacmu 6 oOaanke omeemos Nel noo Homepom BbINOIHAEMO20 6AMU
saoanus (A1-A30) nocmaevme 3nHax «X» 6 KIEMOYKY, HOMEp KOMOPOU COOMBEMCmeEyem HoMepy
8b10PAHHO20 8aAMU OMEEMma.
Al. OrpunarensHasi CTEIICHb OKUCJICHUS Y aTOMa CEPhl B COCTUHEHUH

1)NaHS 2) NaHSO3 3)SO: 4)H2S0q4
A2. ToNbKO OKHCIIUTENbHBIE CBONCTBA CIIOCOOEH MPOSBISATH
1) kucopon  2) prop 3) xJop 4) azot

A3. OxucnutenbHble cBoKcTBa okcua cepsl (1V) nposiBiseT B peakuuu
1) SO, + NaOH = NaHSO3
2) SO; + Br, + 2H,0 = H,SO4 + 2HBr
3) SOz +2H:S = 3S + 2H20
4) 2502 + O = 2503
A4. U3 nepedncieHHBIX TUIIOB BCETIa ObIBAIOT TOJIBKO OKUCIUTEIBHO-
BOCCT@HOBHTEJIEHBIMH PEaKIINU
1) coeauHeHus
2) pas3JoKeHHs
3) 3amerneHus
4) oOwmeHa.
AS5. Peakuuu, ypasaenue kotopoii  4NHs + 50, “'— 4NO + 6H,0
COOTBETCTBYET CXeMa IPEBpaIEHHs a30Ta
1) N"— N*2 2)N3— N? 3)N*— N3 4)N? — N*2
A6. [Ipouieccy OKHCIIEHUSI COOTBETCTBYET CXeMa
1)C—>CHs 2)CO — CO; 3)COs>*— CO, 4)CO,— CO
A7. Ilpu 3neKTpoIin3e pacTBOpa HUTpaTa cepedpa Ha KaTo1e BhIICIACTCS
1) Bomopoa 2) cepedbpo  3) cepeOpo u Bogopoa  4) KHCIOPO U BOJAOPO/I.
A8. Kaxkoii mporecc mpoucxoIuT Ha HHEPTHOM aHOJIe TIPH JIEKTPOJIM3E PacTBOpa OpomMuIa HATPHs?
1) oxkucneHnue BobI 2) oKHCIIeHHE HOHOB Opoma
3) OKuCIICHUE MEIH 4) BOCCTAaHOBJICHHUE MEJIH.
A9. Ilpu snexTposn3e pacTBOpa XJIOPUIA Kajlusl Ha KaTOJe MPOUCXOIUT
1) BocCTaHOBJICHUE BOJIBI 2) OKHCJICHUE BOJIBI
3) BOCCTAaHOBJICHUE HOHOB Kaiusi  4) OKUCIICHUE XJIOpa.
A10. B mopsiike yBeIMYEeHUsI BOCCTAHOBUTEIILHOW CIIOCOOHOCTH METAJLIBI PACIIOJIOKEHBI B PSILY:

DK, Al, Cr, Sn 2) Sn, Cr, Al, Zn 3)Sn, Ca, Al, K 4)Au, Al, Ca, Li
All. OxucnurensHbIe cBOICTBA Gochop MPOSBILET IPU B3aUMOJCHUTBUH C
1) kucmopoaom 2) cepoit  3) x;mopoM  4) MarHuem

Al2. X7op sIBISIETCS U OKUCIHUTENIEM, U BOCCTAHOBUTEJIEM B PEAKIIUH, YPABHEHHE KOTOPOIl
1)2FeCl; + Cl; = 2FeCls 2)Fe + 2HCI =FeCl> + H:
3)2KOH + Cl; = KCI + KCIO + H,0O 4)MnO: + 4HCI = Cl> + MnClz + 2H,0
A13. B peaknuu okcuaa xpoma (I1I) ¢ anromuHeM BoccTaHOBUTETIbHBIE CBOIICTBA MPOSIBISET
1) Cr*? 2) Al° 3)02 4)Cr
Al4. ToabKo BOCCTAaHOBUTENbHBIE CBOMCTBA MPOSIBISAET
1) dochop  2) Gpom 3) nMHK 4) cepa.
AlS5. YpaBHEHHEM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIIMH SIBISETCS
1)CaCOs3 = CaO + CO» 2) 2NH3z =N + 3H>
3) SO3 + H2O = H2SO4 4)NaOH + HCI = NaCl + H.0
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Al6

Al7

Al8

Al9.

. [11s1 cepHOM KUCIIOTBI XapaKTepHbl CBOWCTBA
1) TOJIbKO BOCCTAaHOBUTEIIbHbBIE 2) TOABKO OKUCIUTEIIbHbBIC
3) OKHMCIIUTENbHBIE U BOCCTAHOBUTEIbHBIE.
. s cepoBOIOpOAHOM KMCIIOTHI XapaKTEpHBI CBOMCTBA
1) oKHCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE 2) TONBKO OKUCIUTEIbHbBIC
3) TOJIBKO BOCCTAaHOBUTEIIBHBIC
. st GpOMOBOJOPOTHOM KHCIOTHI XapaKTepHbI CBOMCTBA
1) TOJIBKO OKUCITUTENIbHBIE 2) ) OKUCIUTENbHBIE U BOCCTAHOBUTEIBHbIE
3) TOJBKO BOCCTAHOBHUTEIIHHBIC.
B peakuuu ¢ kanbLMeM a30T BBICTYIAET KaK OKUCIUTENb, [IOTOMY YTO

1) a30T MOXET MOBBICUTH CBOIO CTEINIEHb OKUCIICHHUS
2) y aroma Kajibliusl 00JIbLIE 3JEKTPOHOB, YEM Y a30Ta
3) 3apsj siipa aToMa Kajiblus 0oJiblIe, YeM Yy a30Ta
4) AIEKTPOOTPHUIIATENHHOCTD a30Ta 00JIbIIE, YeM KaJIbITHsI.
A20. B nopsike yBeITU4YEHNUS OTHOCUTEIBHON 3JEKTPOOTPULIATEILHOCTH PACIIOJIOKEHbI
XMUMHUYECKUE AJIEMEHTHI B PSAY
1) F, Cl, Br, | 2) Al, Si, P, S 3)O,N,C,B  4)H, Li, Na, K
A21. B peakuuu IMHKa ¢ pa30aBJI€HHON cepHOM KMCIOTON BOCCTAHOBUTENIEM SIBIISIETCS
1)Zn° 2) SO4* 3)H* 4)Zn?*
A22. BeIcilyro CTENEHb OKUCIICHHsI MapraHel] IPOsBIIET B COCAUHEHNN
1) KMnO4 2)MnO; 3)KaMnOs  4) MnSO4
A23. B ypaBHEHHH peakIMU CXeMa KOTOPOU
MnO; + HCI = MnCl; + Cl; + H.0
Koaddumment nepen popmysoit BocCTaHOBUTENS paBeH
11 2) 2 3)8 4)4
A24. Oxcup cepsl (IV) nposiBisieT OKUCTUTEIbHBIE CBOWCTBA MPU B3aUMOJICUCTBUU C
1) okcuom HaTpHs 2) THAPOKCUIOM Oapust
3) BoJoit 4) cepoBOIOPOIOM
A25. B peakuuu Martusi ¢ KOHIIEHTPUPOBAHHOW a30THOM KUCIOTOM OKUCIUTEIIEM
ABIISIETCS
1) Mg?* 2)H* 3) Mg° 4) NOz™
A26. B peakiuu oxcuaa mapranmna (II) ¢ yrinepoaom okuciIuTesneM sBisieTcst
HC®  2)0? 3)Mn*? 4)Mn°
A27. KakoBa CTeneHb OKUCIIECHUS OKUCIUTENS B pEaKI[MU, YpaBHEHHE KOTOPOIl
MnO: + 4HCI = MnCl; + Cl> + 2H20
1)+2 2)-2 3)-1 4)+4
A28. CornacHo cxeme
N** +ne” — N? u4ncno npuHATHIX 371eKTPOHOB (N) PaBHO
1)5 2)2 3)3 4)8
A29. Crenens okucnenus pocdopa B coequnennu H3PO4 paBHa
1) -3 2) +1 3) +5 4) +3
A30. CreneHp OKHUCIEHUS, paBHYIO +3, KEJIE€30 UMEET B COEAMHEHNUN
1) FeCl, 2) K2FeO4 3) Ks[Fe(CN)s] 4)Fe(NO3)2
YacTts 2

B 3amanusx B1-B8 Ha ycraHOBIIeHME COOTBETCTBHS 3alUIIMTE B TaONUIy HU(PHI BHIOpAHHBIX BaMH
OTBETOB, a 3aTeM MOJIYYUBIIYIOCS MOCIEIOBATENBbHOCTh LU(p MepeHecutre B OmaHK oTBeToB Nel 6e3
npo6esnoB u Apyrux cuMBoJioB. ( Lludpsl B 0TBETE MOTYT MOBTOPATHCS).

B1

. YCTaHOBUTE COOTBETCTBUE MCKAY (bOpMYJ'IOfI BCIICCTBA U MMPOCTHIM BCHICCTBOM,
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KOTOpoe 00pa3yeTcs Ha KaToJe B pe3yabTaTe 3JICKTPOJIN3a €ro BOJHOTO PacTBOpa.

dopmyiia BemecTBa. ITpoayKT 3aEKTpOIIM3A.

A) MgCl 1) Mg

b) AgNOs 2) Hz

B) CuSOq4 3) Ag

I') LixS 4) Li
5) Cu
6) S

A b B r

B2. YcranoBure coOTBETCTBHE MCXKIY MCTAJIJIOM U CII0COOOM €ro SJICKTPOJUTUYCCKOI'O MOJTYUCHUA.

MeraJua. DJIEKTPOJIM3.
A) HaTpuit 1) BogHOTO pacTBOpa COJIEH.
b) amomunmit 2) BOJHOTO pacTBOpa THAPOKCHIA.
B) cepebpo 3) pacriaBa HOBapeHHOW COJIN.
I') menp 4) pacruiaBJIeHHOTO OKCHIA
5) pacTBOpa OKCH/A B pacIIaBICHHOM
KPHUOJIUTE.
A b B r

3. YcraHoBUTE COOTBETCTBHE MEXAy (OpMyJoil BellecTBa U CTENEHBIO OKUCIECHUS

a30Ta B HEM.
@dopmyJia BellecTBa CreneHb OKHCJIEHHS a30Ta

A) NOF 1)-3
b) (CH3)NH 2) -2
B) NH4Br 3) +2
I') N2oHs4 4) +3

5) +4

A b B r 6) +5

B4. YcranoBute cooTBETCTBUE MEXKIY (OPMYJIOHM COJNIM M ypaBHEHHEM IMpoliecca, IPOTEKAIOUIEro Ha
KaToJe MpH 3JEKTPOJIn3e €€ BOJHOIO pacTBOpa.

(DODMVJ'Ia COJIN yDaBHeHI/Ie KaTOJAHOTI'O ITpoLecca.
A)AI(NO3)3 1) 2H20 — 4e” — O2 +4H"

B) CuCl 2) 2H,0 + 2" — Hp +20H—
B) SbCls 3)Cu** +1e —Cu'

I') NaNOs 4) Cu®* +2e — Cu°

5) Sb%* + 36" — SbY

A b B I

B5. VYcranoBute coOTBETCTBHE MEXAY (POPMYIOM CONM M MPOIYKTOM, OOpa3yIOMIMMCS Ha MHEPTHOM
aHOJ€ MPU AEKTPOJIU3€ €€ BOJHOTO pacTBOpa

DopmyJia coau IIpoayKT Ha aHOJE.
A)Rb2SO4 1)3TaH U yriekucnslii ra3 b)CH3COOK
2) KHCIIOPOA
B)BaBr> 3)Boopona
INNa.S 4)6pom
S)cepa
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B6. YcraHoBUTE COOTBETCTBUE MEX/Y METAJUIOM U CIIOCOOOM €T0 3JIEKTPOIUTHUECKOTO MOJTydEHHS

Merana DJIEKTPOJIM3.

A) xamuit l)pacruiaBieHHOTO HUTpATa

b) maruui 2) paciuiaBa XJopuja

B) menp 3) BOJHOTO pacTBOpa cojieh

I') cBuneny 4) pacmiaBJI€HHOTO OKCH/JIA.
A b B r

B7. YcranoBute cooTBeTCTBHE MEXAYy (HOpPMYIJION BellecTBa M MPOJIYKTOM, KOTOpBIH oOpa3yercs Ha
MHEPTHOM aHOJE B PE3YJIbTaTe MIEKTPOJIN3a €r0 BOJHOIO PacTBOpA.
@®opmy.ia BelecTBa. IIpoayKT 3JieKTPOJIN3A.

A) NiSOy 1) Oz
B) NiCl 2) Cl
B) NiF 3)H2
I K2S 4)HF
5)S
A b B r

B8.YcranoBure cooTBETCTBHE MCXKAY HUCXOJHBIMHU BCHICCTBAMHU M YCIOBUSAMH OJJICKTPOJIM3a U €TI0

MIPOTYKTaMH.
BelecTBa M VCJI0BHSA DJEKTPOJIH3A. IIpoayKTHI DJIEKTPOJIN3A.
A) pacmuiaB xinopuaa meau (I11) 1) Cu, Cl2

2) Cu, Haz, Oz, HCI

3) Cu, Hz, Cl2

4) aHO pacTBOPAETCS, HA KATOJIE
BBIACISICTCS MCTAJlJI.

5) aHOJ| PacTBOPSAETCS, HA KATOJIE
BBIACIICTCA METAJIIT 1 BOOOPOI.

¢ rpaUTOBBIMHU DJIEKTPOIAMH.
b) pacnnas xinopuna meau (1I)
C MEHBIMH AJICKTPOIAMH.
B) pactBop xnopuaa meau (II)
C rpaUTOBBIMH AJIEKTPOIAMH.
I') pactBop xnopuaa meau (1)
C MEIHBIMH AJICKTPOIAMH.

A b B I

Yactb 3

Juis1 3anmcu oTBeTOB K 3agaHuAM 3T0il yacTH (C1- C3) ucnoJb3yiite 6J1aHK 0TBeTOB No2.
3anummre cHayana Homep 3ananusa (Hanpumep, C1 m T. A.), a 3aTem nmosaHoe pemeHune. OTBeTbI
3anMcbIBalTe YeTKO H pa30op4uBo.

Cl. I/ICHOHL3yﬂ METOO BﬂeKTpOHHOFO 6aﬂcha, COCTAaBbBTEC ypaBHeHI/Ie peaKI_lI/II/I:
KIO3 + Kl + -+ — |2 + K2SO4 + H20
PaCCTaBLTe KOB(b(bI/IHI/IeHTBI. OHpe,I[eJII/ITe OKHUCIIUTCIIb U BOCCTAHOBUTCIIB.

C2 HaHI/H_HI/ITe ypaBHeHI/IH peaKHHﬁ, C IIOMOIIIBIO KOTOpLIX MOKXHO OCYU_ICCTBI/ITB
CJIe/lyIONIME IPEBPALIEHHUS (¢ YKa3aHUEM YCIOBHUIA MX IIPOTEKAHUS).
K— KOH — CH3COOK — CHa4
l l
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Cl; <« KCl K3SOs— H>
C3. IIpu snexrponuse 100r 5% - HOro pacTtBopa HUTpaTa HATpUs BhLAETWIOCH 33,61.(H.y.) cMecH
ra3oB. Beruuciure Maccy pacTBopa mocie 3J1eKTpon3a 1 MaCCOBYIO JIOJIO COJIM B HEM.
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