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[Iporpamma cocraBiieHa B cooTBeTcTBUU ¢ DeepaibHbIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM
crangaptoM 1o HampasineHuio 44.03.05 Ilemarormyeckoe oOpazoBanue (C ABYMS HPOGHIAMHU
MOJITOTOBKH), YTBEP)KJIEHHBIM MpUKa3oM MuHHcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepannn
ot «22» depans 2018 r. N 125 (3apeructpupoBad MuHUCTEPCTBOM rOCTUIIMK Poccuiickoit denepamuu
15 mapra 2018 1., peructpanuonnbsiii Ne 50358), ¢ ”3MEHEHUSMH, BHECEHHBIMH TIPHKa30M MHHHUCTEpCTBA
HAyKH U BBICIIETO 00pa3oBaHus poccuiickoir @eneparmu ot 8 deBpans 2021 r. Ne 83 (3aperucrpupoBan
MunucrtepctBoMm toctuiiuu Poccuiickoin @eneparuu 12 mapra 2021 r., peructpaunonssii Ne 62739),
npuKka3oM MuHHCTEpPCTBA HAYKU M BhICIIEro oOpa3zoBanus Poccuiickoit denepamnuu ot 26 Hosi0pst 2020 r.
Ne 1456 (3apeructpupoBan MunucrepctBoMm toctuniun Poccuiickoit @enepanuu 27 mas 2021 1., Ne
63650) «O BHeceHMHM HW3MEHEHHMH B (erepalbHbIE TOCYIApCTBEHHBIE 00pa3oBaTEIbHBIC CTAHIAPTHI
BBICIIIETO 00pa3oBaHMs», Y4eOHBIM IUTAHOM TIOATOTOBKM OakanaBpa 1o HampasieHuto 44.03.05
[lenarornueckoe obpazoBanue (C ABYMs MPO(UISIMH TOATOTOBKH), YTBEP)KICHHBIM YYEHBIM COBETOM

OI'BOY BO «COI'Y» ot 31.05.2022 1., mpotokoa Ne 13.
CocraBuTens: K.X.H., joueHT Kybanosa JI.M.

Pabouast mporpamma obcyxeHa n yrBepiKiaeHa Ha 3acejaHuu Kadeapsl oOmenl u HeOpraHMyecKom
XUMHH (11ipotoko Ne 9/21-22 ot «08» anpens 2022 r.)
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1. Crtpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI
OO01mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enuHuIl (216 akaleMUIeCcKUX Jaca)

Ounas popma oOyueHHs 3aounas popma oOydeHUsI
Kypce 1 -
Cemectp 2 -
Jlexuuu 34 -
[IpakTnueckue (cemuHapckue) 3ausituss | 34 -
JlaGopatopHble 3aHATHUS 68 -
KoncyapTanuu - -
HTOro ayiMTOpHBIX 3aHITHI 136 -
CamocrosTenbHas padoTta 44 -
Kypcosas pabora - -
dopMa KOHTPOJIS Dx3ameH (2 ceMecTp) -
OKk3aMeH 36 -
3auer - -
OO6mIee KOJTUIECTBO YacoB 216 (6 3.e.) -

Ounas popma oOyueHHs 3aounas popma oOydeHUsI
Kypce 1

O61ua51 TPYAOCMKOCTb JUCHUIIJIMHBI B 3aUCTHBIX CAMHNUIAX COCTABIIACT 6, B aKaICMHYCCKHX YacaX —

216.

2. Ileam ocBoeHMsI AUCUUNIMHBI
HensMmu  ocBoeHMs  aucuuiuimHbl — «HeopraHuueckass  XUMHS» B COOTBETCTBUH  C

npodeccCHOHATLHBIMY CTaHAapTaMHU:

01.001 TIIpodeccuonansheiii cranaapt «llemaror (memaroruyeckas AeATeNbHOCTb B cepe

JIOLIKOJIBHOTO, HAYaJIbHOTO 00I1Iero, OCHOBHOI'O OOIIET0, CpeHEro 001iero oopa3oBanusi) (BOCIIUTATEb,
YyUUTENNb) YTBEPKACHHBIM NpHKa3oM MMHHCTEpPCTBA Tpylda W COLMAIBHOM 3amuThl Poccuiickoi
Oenepanun ot 18 HOsOps 2013 1. N 544H (3apeructpupoBaH MUHHCTEPCTBOM IoCcTUIMH Poccuiickoit
®enepanun 06 nexadps 2013 r., peructpanuonssiit N 30550);

01.003 «Ilemaror DOMOMHUTEILHOTO OOpPA30BaHUS JETEW M B3POCIBIX», YTBEPXKIEHHBINA IPUKA30M

MuHucTepcTBa Tpylda W comuanbHON 3amuthl Poccuiickoit ®@eneparu ot 8 ceHTsiops 2015 r. Ne 613n
(3apeructpupoBan MunucrepctBoM toctuimn Poccuiickoit ®enepanuu 24 centsiops 2015 r., perucTpatioHHbINH
Ne 38994) sipnsitores:

¢bopMUpOBaHHE KOMIIETEHIIUH, MO3BOJISIOIIMX BBIIYCKHHUKY YCHEIIHO paboTaTth B M30paHHOMN
cdepe AesITeNbHOCTH U OBITh YCTOMUNBO BOCTPEOOBAaHHBIM Ha PHIHKE TPYAA;

(dbopMUpOBaHHE CUCTEMHBIX 3HAHMN JJI1 TOHHMaHWs OCHOBHBIX 3aKOHOMEPHOCTEH B3aMMOCBSI3H
MCXKAY CTPOCHUEM U XUMHYCCKUMU CBOMCTBaMU BCIICCTBA, MPOTCKAHUA XUMHUUYCCKHUX peaKHI/II\/JI,
CTPYKTYpPOH XUMHUYECKUX COCTUHEHUN 1 UX OMOIIOTUYECKUM 3HAYCHHEM;

dhopmupoBaHue y 00yJarONIUXCsl YMEHHN M HABBIKOB OCYIIECTBJICHUSI Y4€OHO-TTO3HABATEIILHON 1
po¢eCCUOHATBHON JIeATETLHOCTH;

pa3BuUTHE y OOyYalOIMMXCsS BHYTPEHHEW MOTHBAallMM K OOYYEHHIO, TOBBIIICHHE WX HMHTEpeca K
MO3HAHUIO JUCIUILINH XUMUYECKOTO MPO(HIIS;

M3YYECHHE 3aKOHOB U TEOPHUH O0IIel U HEOPTraHUYECKON XUMHUHU, KOTOPBIE SABISIOTCA (PyHIaMEHTOM
JUIS. OCBOCHHMSI TOCJENYIONINX TUCIHUIUIMH XUMHUYeCKoi HampaBineHHocTH (EcTrecTBeHHOHay4HAs
KapTuHa Mupa; Meroauwka oOyudeHus xumuu; OpraHudeckas XUMHS; AHAIATHYECKAs XUMUS,
duznyeckas U KOJUIOMAHAsA XWUMUs, buoxumusi ¢ ocHoBamMu OumorexHoloruu; Heopranwdeckuii
cunTe3; OpraHnyecKuii CHHTE3 U JIp.);

o0ecrieueHre OXpaHbl )KU3HH U 3I0POBbsI 00YyUaAIOIIUXCsI BO BpeMs 00pa30BaTeIbHOTO MPOIIecca;



— (¢GOopMUpOBaHHE YMEHUU BBIMONHITH PACUYEThl I[MAPAMETPOB IPOIECCOB ISl TMPOTHO3UPOBAHHUS
MIPEeBpAICHUS] HEOPTAaHWMYECKUX W KOOPJAMHAIMOHHBIX COCTUHEHHH HAa OCHOBE OOIIMX 3aKOHOB
XHMMHH, CBOMCTB M PEAKLIUI 3TUX COCTUHEHU;

— Ppa3BUTHE Y O0yUYaAIONIUXCS XUMUYECKOT'O MBIIIJICHHSI, a TaK e (OPMUPOBAHUE YMEHUN 1 HABBIKOB
XUMHUYECKOT0 IKCIIEPUMEHTA.

3. Mecto nucuumiunsl B cTpykrype OIIOII GakanaBpuara 1o HalpaBJICHUIO MOATOTOBKHU
44.03.05 Ilemarornueckoe oopa3oBaHue (C I1ByMs MPOGUISIMHU MTOATOTOBKH)

Hucuunnuna «Heopranuueckass xumusi» otHocutcs K bioky 1 Jducnunnuael (Moaynu)
O6s3atenbHoi yactu b1.0.20.

Huctmmuimaa  «Heopranwdeckas XuMmus» TpenHasHaueHa Juisi OakamaBpoB [ kypca 1o
HarnpasieHuto 44.03.05 Tlemarornueckoe ob6pazoBanue (¢ IByMs mpoduIssMH TOATOTOBKH). B mporecce
U3Y4YEeHUsT y4eOHOW JUCHMIUIMHBI OOydaroliuecs IOJy4yaroT Oa3UCHbIE 3HAHUS, HEOOXOAMMBbIE s
JTy4IIero MOHUMAaHUS U YCBOCHHsI yueOHOro maTepuaina Mo BCeM XMMHUYECKUM JUCLUIUIMHAM, a TaKkKe
METOJIMKE MPEToaBaHuUs XUMHUH, IIeJarOTMUECKOM MPaKTHKE.

OcBoeHre MaHHOW IUCHUUILUIMHBI SBISETCS HEOOXOAMMBIM KaK MpPEIIeCTBYIOUIEe ISl U3y4eHUS
CIENYIOIUX JUCHHUIUIMH Y4eOHOro IUlaHAa TOATOTOBKM OakanaBpoB 1o HarpaieHuto 44.03.05
[Tegarornyeckoe obpazoBanue (¢ AByMs MPOQPHUISIMU MOATOTOBKH):

HcTopust ¥ METOAOJIOTHS XUMHH; AHaIUTHYCCKas xuMus; Dusnueckas W KOJUIOWTHAS XUMUS;
Metonuka oOyueHuss xumuu; Heopranmyeckuii cunte3; I[Ipaktuka o3zHakomurtensHas — (Texuuka
nmabopaTtopHbIX paboT mo xumun); [legarorndyeckas mpakTuka.

[Ipu ocBoeHMM JAaHHOW JUCHMIUTUHBI CTYJEHT CMOXET MPOJIEMOHCTPUPOBATh 0000IIECHHBIE
TpyznoBsie pynkuuu (OTD):

— Ilenmaroruueckas AesTENbHOCTH MO MPOSKTUPOBAHUIO U pealu3alui 00pa3oBaTeNbHOrO Mpolecca

B 00pa30BaTENIbHBIX OPraHHU3AIUAX JOIIKOJIBHOTO, HAYAIBHOTO OOIIETr0, OCHOBHOTO OOIIETO,

CpeaHero o01ero oopazoBaHus;

- He):[arornquKaﬂ ACATCIIbHOCTD 10 MMPOCKTUPOBAHHUIO u peaj3anun OCHOBHBIX
00111€00pa30BaTENIbHBIX MPOTPAMM;

— TlpenogaBanue 1Mo AOMOIHUTEIBHBIM 00111€00pa30BaTEIHLHBIM MPOTPAMMaM.

TpeboBanusi K BXOAHbIM 3HAHUSIM 00YyUYAIOUIUXCS:

Jnst u3yuenus aucuuruinHbl «Heopranudeckass XUMUsS» HEOOXOIUMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyeMbIe CIEAYIONIMU TUCIUIUIMHAME [IKOJIBHOM MPOTpaMMBI: (M3 CTaHAAPTOB CPETHEro 00IIero
(momHoro) oOpa3oBaHus): XuMuUs, Owuojorusa, ¢Gu3MKa, MaTeMaTHKa, UWHOpMATHKa, a TaKKe
MPEIIIeCTBYIOMUX AUCIUIUIMH Y4eOHOT0 TUTaHa MOATOTOBKH 1o HampasneHuto 44.03.05 Tleparoruveckoe
oOpazoBanue (¢ AByMs TpodUISIMH TOATOTOBKH, Npodwmin Xumwus. buosorus), takux kak «OOrmias
XAMUS», «BBeacHNE B XUMUIOY.

Jl1st ocBOEHUSI TaHHOW y4eOHOM NUCIMIUIMHBI CTYJEHT JOJIKEH:
3HaTh:

— B@XHEHIIME XUMHUYECKHE TIOHSATHSA: BEIIECTBO, XWMHYECKHH DSJIEMEHT, aToM, MOJIeKYJa,
OTHOCUTENIbHBIE aTOMHAasg W MOJIEKYJsipHAsE MacChl, MOH, aJUIOTPOMHS, HU30TOIbI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPUIIATETLHOCTh, BAJICHTHOCTb, CTENEHb OKHCJICHHUS, MOJb, MOJIIpHAas Macca,
MOJIIPHBIA  00BEM, BEIIECTBA MOJICKYISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS, pPaCTBOPHI,
AJIEKTPOJIUT W HEIJIEKTPOIUT, THAPOJH3, DJICKTPOJUTHUYECKAs JAUCCOLMAIMS, OKUCIUTENh U
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAaHOBIIEHHE, KOMILIEKCOOOpa30BaTelh, KOOPIWHAIMOHHOE
YHCII0, JINTaH/, TeIIoBoM 3¢ deKT peakuuu, sHTpomnus, sHeprust ['md6ca, cKkOpocTb XMMHUYECKOI
peaKkiu, KaTalan3, XUMHUYEeCKOE PaBHOBECHUE;



— OCHOBHBIE 3aKOHBI XMMMH: COXPAaHEHHUS MaccChl BELIECTB, IOCTOSAHCTBA cocTaBa, Ilepuoguueckuii
3aKOH, T'a30BbI€ 3aKOHBI, 3aKOH DKBUBAJICHTOB, 3aKOH ['ecca, 3aKOH NEHCTBYIOIMX Macc, IPaBUIIO
Bant-T'odda;

— OCHOBHBIC TEOPUH XUMHM: XMMHUYECKON CBSI3U (METOJl BAJICHTHBIX CBA3EH, METOJ MOJEKYJSPHBIX
opOuTaeit), IEKTPOITUTHIECKON JUCCOIMALNHT, XUMUYECKHUX TTPOLIECCOB;

— KJaccu(UKaIUIO BEIECTB, XMMUYECKHE CBOMCTBA.

Ymers:

— 1oJb30BaThes Tabnuell Menaeneesa, Tabiuieil pacTBOPUMOCTH M PSIIOM HAIPSKEHUH METAJUIOB;

— COCTAaBJIATh JIEKTPOHHbIE (POPMYJIbI AaTOMOB U CTPYKTYpPHBIE (POPMYJIbI MOJIEKYT;

— COCTaBJIATh (POPMYJIBI BELLIECTB U YPABHEHUS XUMUUECKUX PEAKIIMIA;

— I0Jb30BaThCs 0a30i JAHHBIX 10 TEPMOJUHAMUYECKUM, CTPYKTYPHBIM U (PU3NYECKUM CBOMCTBAM
BELIECTB;

— OLICHMBAaTbh BO3MOXKHOCTb IIPOTEKAHUS XUMHUUYECKOM peaKLnu;

— Ha3blBaThb HEOPTAaHUYECKHUE BEIECTBA 10 «TPUBHAIBHON» WIA MEXIYHApPOAHON HOMEHKIIATYPE;

—  ONPEIENATH: BAJICHTHOCTb U CTEIIEHb OKUCIIEHUS XUMHUYECKHUX JIEMEHTOB, TUIl XMMHUYECKOHN CBA3U
B COCIUHEHHUSX, IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ (MOHOB), 3aps] MOHA, XapakTep cpelbl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHUN, OKHUCIUTENIb U BOCCTAHOBUTENb, COCTaBIATh
YPaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C IIOMOILBIO HOHHO-JIEKTPOHHBIX CXEM;

— COCTAaBIIATH JICKTPOHHBIE U dJIEKTPOHHO-Tpadudeckre (opMysIbl aTOMOB;

— O0OBACHATH: 3aBHCHUMOCTb CBOWCTB BELIECTBOT MX COCTaBa U CTPOECHMS, MPUPOAY XUMHUYECKOU
CBSI3M (MOHHOM, KOBAJIEHTHOM, METANINYECKOM), 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peakiuu 1
MIOJIOKEHMSI XMMUYECKOTI'0 PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

— TPOBOOUTH pPACYEThl: MAacCchl ra3a 3aJaHHOro o0beMa u o0BeMa Ta3a 3aJaHHOH Macchl,
NapLHUAIBHOTO ABJICHMS ra30BOM CMECH, MAcChl OTAEIIBHBIX aTOMOB U MOJIEKYJI, MaCCOBOM JI0JIH
pPacTBOPEHHOT'O BEIIECTBA, MOJIIPHOW M HOPMAaJIbHON KOHIICHTPALMH, TEIIoBOro s¢¢ekra
peakIyM, TEIIoThl 00pa30BaHMs BEIIECTB, SHEPTHM CBS3M, KOHCTAHTbl PaBHOBECHs, CKOPOCTH
peaxkiuy, HayaJbHOW U PaBHOBECHOM KOHIEHTpAllMU BellecTB, sHepruu ['mdOca, ocMOTHYECKOTO
JaBJICHUs, TEMIEpaTypbl KUIIEHUS U KPUCTAJUIM3AaLlUN Pa30aBIeHHBIX PACTBOPOB HEINEKTPOJIUTOB,
pH pactBOpoB, CTemeHM W KOHCTAaHTBl THUIPOJIM3a, IPOU3BENEHUS PAaCTBOPUMOCTH U
PacTBOPUMOCTH MaJIOPACTBOPUMOI COJM, OMPEAeNATh (POPMYJIbl XUMHUYECKOTO COECIUHEHUS IO
IIPOLIEHTHOMY COZEPKaHUIO JIEMEHTOB M MOJIEKYJIIPHOM Macce.

Baanern.

— METOJaMH NPOCTEHIINX XHWMHYECKHX pacueToB C UCIOJb30BAHUEM pa3IMYHBIX CIIOCOOOB
BBIPQKEHUS! KOHLIEHTPAllUM pacTBOpPa, KOHCTAHT XHMMHMUYECKOTO paBHOBECHS M CKOPOCTH
XUMHYECKON PEaKIVH;

— OCHOBHBIMH CIIOCOOaMU IPOBEJCHUS U OMUCAHUSI XUMUYECKOTO SKCIIEPUMEHTA;

— cnocobamu 0e30MacHOro OOpalieHus] ¢ TOPIOYUMHU U TOKCHUYHBIMM BEIIECTBAMH, JIAOOPATOPHBIM
000pyI0BaHUEM.

4, TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AUCHHUILIMHBI (KOMIIETCHIINH 00y4alommerocs,
(¢opmupyemble Bpe3y/abTaTe 0CBOCHHS M CIHUILIHHbI

OOmuM cpencTBOM KOHTPOJS SIBISICTCS BBEJACHHAs B YHHBEPCUTETE OallIbHO-PEHUTHHTOBAast
CHUCTEMA OIICHKU YCTIEBAEMOCTH CTYJICHTOB CIICIMAJIMTETa U HANIpaBJIeHUI OakanaBpuara.
Wzyuenne aucummiuibel «Heopranwdeckass XuMus» mpenonaraet GopMHUpPOBaHHE y CTYAEHTa
CHEAYIOUIUX KOMIIETEHIIHI:

Oobmenpodeccuonanbubie komnereHunu (OIIK):



HanmenoBanue (Koa u HammeHnoBanne, Koa W HanMeHOBaHWE WHIUKATOPA JTOCTHIKCHUS
KaTeropuu obmenpodeccronans| obmenpodeccuonanpHol kommnereHmun (MOITK)
(rpyrmmbl) HOM KOMITETCHIIUH
obmenpodeccro (OIIK)
HAJIBHBIX
KOMIETECHIIMI
Pa3pabotka OIIK-2 3Haer: opraHuzanuio 00pa3oBaTENIBHOTO IMpolecca B
OCHOBHBIX U Crniocoben 00pa30BaTeNbHBIX OPraHMU3ANMIX pPA3HOrO THMA U
JOTIOJTHUTEITHH y4acTBOBaTh B BUJIA, B CTCIUATBHBIX 00pa3oBaTebHBIX
BIX pa3paboTke YUPSKIECHUSX  Pa3HOro  THUMA, TpeOOBaHUS K
o0pa3oBaTesbH OCHOBHBIX u opraHuzani  OOIIero, CHEIHaTbHOIO, a TaKKe
BIX TIPOTPaMM JIOTIOTHUTEITHHBI WHTErpupoBaHHOTO 00ydeHus il ¢ OB3; MeToasl u
X TEXHOJIOTHH MPOCKTUPOBAHUS OCHOBHBIX u
00pa3oBaTeIIbHbI JIOTIOTHATEIPHBIX  00pa30BaTEBbHBIX MPOrPaMM |
X poOrpamm, WHJUBUIYAIBHBIX ~ 00pa30BaTEIbHBIX  MapuIpyTOB
pa3pabarbIBaTh o0yJaromuxcs; HOPMAaTHUBHBIC JIOKYMEHTHI,
OTIENbHBIE X periaMeHTHPYIOIUEe TPeOOBaHUS K CTPYKType U
KOMITOHCHTHI (B COJICP)KAHUIO  OCHOBHBIX W JIONMOJHUTEILHBIX
TOM 4YHUCIIE C 00pa3oBaTeNbHBIX MPOTPaMM, CIHOCOOBI aganTaluu
UCIIOJIb30BaHUEM MIPOTPaMMBI TUTS yaanmxcs c 0COOBIMU
UH(POPMALIMOHHO 00pa3oBaTeIbHBIMU MIOTPEOHOCTSIMU
- YMeeT: TPUMEHITH METOABI H  TEXHOJIOTHIO
KOMMYHHKAIOH MPOCKTUPOBAHUS OCHOBHBIX U  JIOIOJHHUTEIBHBIX
HBIX 00pa30BaTeNbHBIX MPOTPAMM; BJIAJIETh METOJIUKOH WU
TEXHOJIOTHHN) TEXHOJOTHEH MPOEKTHPOBAHMS  0Opa3OBaTEIbHBIX
MPOrpaMM; TMPUMEHSATH JCATCILHOCTHBIN TOIXOJ K
3aladyaM TPOEKTUPOBaHUsI B cdepe 0oOpazoBaHusi, B
TOM quCIIe CIIEIIHATEHOTO o0Opa3oBaHwsI,;
aHAIIM3UPOBATh CTPYKTYpY OCHOBHBIX,
JIOTIOTHATEIIHLHBIX 00Pa30BaTEIbHBIX MPOTPAMM
Bnapeer: MPOEKTUPOBAHUEM OCHOBHBIX u
JIOTIOJTHATEIBHBIX ~ 00pa30BaTEIbHBIX TPOTpaMM |
pa3paboTKoOil HAyYHO-METOAMYECKOTO OOecredeHHs
WX peali3allid;, y4acTHeM B pPa3pabOTKe HaydHO-
METOJIMYecKoro  obecriedeHus:  0Opa30BaTENbHBIX
MpOrpaMM; OMBITOM aJalTalk [POTPaMM  JUIS
yuanmxcs C 0CcOOBIMU o0pa3oBaTeNbHBIMU
MOTPEOHOCTIMHU
Hayunsie ocaoBbl (OITK-8 3HaeT: cOBpeMEHHbIE 00pa30BaTEIbHBIE TEXHOJIOTHH;
nexarorndeckoii |(CrnocodeHn eTarornaecKme, CaHUTAPHO-TUTUEHUYECKHUE,
NESTENIbHOCTH  [OCYIIECTBISTh IPrOHOMUYECKHUE, ICTETUUECKUE, TICUXOJIOTHIECKHE U
MearornIecKyro crenuaibHble  TpeOOBaHWS K  JUIAKTHYCCKOMY
NesITeNbHOCTD Ha 00eCrevYeHUI0 u 0(OpPMIICHHUIO kaOuHeTa
OCHOBE CIICIIMAJIbHBIX| (JTabopaTopuy, HWHOTO  y4eOHOTO  TOMEIICHHUS);
HAYYHBIX 3HAHHH METOJIMKY  NPUMEHEHHUS  TEeXHHYECKUX  CpEJICTB
oOyueHwus, WH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX

TEXHOJOTHH, JJIEKTPOHHBIX O0pa30BaTENbHBIX U
WH(POPMAITMOHHBIX peCypcoB, JIACTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH ¥  DIEKTPOHHOTO




00y4eHus; CYIIHOCTH mporecca  OOy4YeHHS,
cojepkaHusi 00pa3oBaHUs, METOI0B 00ydeHus, Gpopm
OopraHm3alii  OOy4YeHUs, JUATHOCTUKH 3HAHUM,

YMEHHH, HaBBIKOB; METOIUKY  HPUMEHEHHS
AJIEKTPOHHBIX 00Pa30BATENBHBIX M WH(POPMAIIMOHHBIX
pecypcos, JIMCTaHIIMOHHBIX 00pa3zoBaTeIbHBIX

TEXHOJIOTUI M 3JIEKTPOHHOTO OOyuYeHHs, €ClId HuX
UCTIOJIb30BAHUE BO3MOYKHO JJIsI OCBOCHHS Y4eOHOTO
npeaMera, Kypca, IUCIHUTUINHBI

YMeeT: aHaANM3UPOBATH IPUMEPHBIC IPOrPAMMBI,
OLICHUBATh M BBHIOMpATh Y4YEOHHKH, Y4eOHBIE U
y4eOHO-METOMYeCKHe  IMOCOOMsS,  JJIEKTPOHHBIC
o0pa3oBaTeNbHbIC PECYPCHl M HHBIE MaTEPHAIIBI;
aHAIM3MPOBATh MPOBEJICHUE YYEOHBIX 3aHATHH WU
OpTaHU3aIII0 CaMOCTOSITEIIbHOU paboThI
00y4Jaromuxcs, BHOCHTh KOPPEKTHBHI B PabOUyIo
nporpaMMmy, IUIaH H3YYEHHUS YYEeOHOro IpenMeTa,
oOpa3oBaTenpHBIE  TEXHOJIOTHH,  3aJaHusl IS
CaMOCTOATEIBHON paboTHl, COOCTBEHHYO
npodeCcCHOHATBHYIO JICITEIbHOCTD;

KOHTPOJIMPOBATh BBIIIOJHEHUE TPEOOBAHUI OXpaHBI
TpyJda; aHaJM3UpPOBaTh W YCTPAHSATh BO3MOXKHBIC
PUCKH JKU3HU U 37I0POBBI0 0OydaIONMXCs B y4eOHOM
kabuHete (Jaboparopuu, THOM y4eOHOM MTOMEILIEHUN )
obecrieynBaTh  COXPaHHOCTh H  3(PPEKTHBHOE
HCIIONIB30BaHUE y4eOHOro obopynoBaHus;
UCTIOJB30BaTh  METOABl WM TPUEMBl  PEUICHHS
pacueTHbIX 3aJay; TPHUMEHATh 00pa3zoBaTesbHbIE
TEXHOJIOTUH B Y4eOHOM TIpoIiecce, B TOM YHCIE MpPH
HE00X0AUMOCTH OCYILIECTBIIATh 3JIEKTPOHHOE
o0y4eHwue; MCTIOJIb30BaTh MeIarOrMIeCKu
00OCHOBaHHbIE  (GOPMBI, METOABl U  MPUEMBI
OpTaHU3aINH JICATEIIEHOCTH OOYUYAIOMIUXCS C YUETOM
0cOOEHHOCTEHM MpernoiaBaeMoro y4eOHOro npeaMmera,
3aJa4 3aHATHSI, BUAA 3aHATHS

Buiajeer: HaBbIKaMH BECTH y4eOHYIO, MIIAHUPYIOLIYIO
JOKYMEHTAIlMI0, HaBBIKAMHA  NPO(ECCHOHATBHOTO
camMo00pa3oBaHUs MTPETo1aBaTels;

METOJaMHU OCYIIECTBIICHUS TMe1arOrMIeCcKon
MOJIICPIKKH, COIIPOBOXKICHUS, YCTaHOBJICHUS
KOHTAKTOB U B3aUMOJICHCTBUS C IPYTHMH CyOBEKTaMU
00pa3oBaTeNBHOrO MPOIIECCa;

MepBOHAYATEHBIMA HaBBIKAMU OpTaHu3aIiH
Me1arornyeckoi paboThl ¢ 00YUAIOLIUMHCS;
HaBBIKAMH OpTaHU3aIMH y4eOHO-HUCCIIeI0BATENhCKOM
paboThI 00yUJarOLINXCS;

OCHOBaMH MIPUMEHEHHSI B MPaKTUIECKOH
JeSITeNbHOCTH HPUHIIUIIOB palroHaIbHOTO
WCTIOJB30BAHUSI TPUPOIHBIX PECYPCOB M 3aIIUTHI
OKPYKaroIlEeH Cpelibl.




O6o0mennnie TpyaoBble ¢QyHkuuu (OT®D), TpyaoBble ¢Qynkuuu (TD), corjgacHo
[podeccnonanbubim cranaapram (I1C):
— Ilenmaroruueckas AesTeNbHOCTH 10 MPOSKTUPOBAHUIO U peau3aluy 00pa3oBaTeNLHOrO Mpolecca
B 00pa3oBaTeNIbHBIX OpPraHU3alUsAX JOLIKOJIBHOIO, HAYalbHOrO OOIIEro, OCHOBHOIO OOIIEro,
cpennero obmiero oopazosanus (OT® 3.1. I[1C 01.001);
— [Ilemaroruueckas  JeSATENbHOCTH MO  IPOEKTUPOBAHMIO M pealiu3allid  OCHOBHBIX
obmeobpazoBarenbHbIX Tporpamm (OT® 3.2, TIC 01.001).

Ilepeyenb TPYAOBBIX (QPYHKIIUIL:

Haumenosanue TO Kon
Pa3zpaboTka u peanu3zanys nporpaMm y4eOHBIX TUCIUTIINH B A/01.6
pamMKax OCHOBHOM 0011e00pa30BaTeIbHON IPOrpaMMBI
OcymecTBienue npoheccCuoHaNbHOM e TENbHOCTH B A/02.6

COOTBETCTBHUH C TpeOOBaHUAMH (hesiepabHBIX
rOCYJapCTBEHHBIX 00Pa30BaTEIIbHBIX CTAHIAPTOB
JIOIIKOJILHOTO, HaYaJIbHOr'0 0OIIEr0, OCHOBHOT'O OOIIETO,
CpelHero o0Iero oopa3oBaHus

[TmanupoBaHue 1 MPoBeICHUE yIEOHBIX 3aHATUI A/04.6

®opMHUpOBaHUE YHUBEPCAIbHBIX YUYEOHBIX JEHCTBUI A/07.6

— IlpenogaBanue mno AONMOTHUTENBHBIM o0O0IIe00pazoBarenbHbIM Mporpammam (OTO 3.1. TIC

01.003).
IlepeyeHb TPYAOBbIX (PYHKIMI:
HanmenoBanune T Kog
Opranuzanys AeSITEIbHOCTH y4YalllUXCsl, HAPaBIECHHON Ha A/01.6
OCBOEHUE JIONOJTHUTENIbHOM 00111€00pa3oBaTeIbHOM
IPOrpamMMBbl

OOuwmM cpencTBOM KOHTpOJIsL SIBJISIETCS BBEACHHAs B YHUBEPCUTETE OallJIbHO-PEHTHHIOBas

CHCTEMa OIIEHKH YCIIEBa€MOCTH CTYJIEHTOB CIIELMAINTETa U HallpaBJIeHUI OakajaBpHara.

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00Y4atOLUIHics JOIKEH:

3HaTh:

— OCHOBBI (pyHAaMeHTaIbHBIX paszaenos xumun (OITK-2; OTIK-8);

— mnoHsTus u 3akonsl xumuu (OITK-2; OITK-8);

— COCTaB, CTPOCHHME H XHMMHYECKHE CBOMCTBA OCHOBHBIX IIPOCTBIX BEHIECTB M XUMHUYECKHX
COEIMHEHUH, CBS3b CTPOCHUS BEIIECTBA U MPOTeKaHus xumudeckux npoueccos (OITK-2; OITK-8);

— KJIacChl HCOPTaHWYECKUX COCIMHEHWH, METOBl X TMOJIydeHuss U XxuMudeckue cporicta (OITK-2;
OIIK-8);

— 3aKOHOMEpPHOCTH HU3MEHEHUs (PU3MKO-XMMHUYECKHUX CBOWCTB MPOCTHIX M CJOXHBIX BEIIECTB B
3aBHCHUMOCTH OT ITOJIOKEHHSI COCTABIISIOMUX UX 3MeMeHToB B [lepnonnueckoit cucteme (OITK-2;
OIIK-8).

Ymern:

— TPUMEHATh TEOPETHUYECKUE 3HAHMSA IS PEHICHUST KOHKPETHBIX 3a1ad B xumuu cucteme (OITK-2;

OIIK-8);



MOJIb30BaThCs Tabnuield MeHeneeBa, TabIuIeii pacCTBOPUMOCTH U PSIIOM HANPSHKEHUN METaJIOB
(OIIK-2; OIIK-8);

COCTABIISATh AJICKTPOHHBIE (POPMYIIBI aTOMOB U CTPYKTYpHbIe hopmynel monekyn (OITK-2; OIIK-
8);

COCTaBJISITH ()OPMYJIBI BEIIECTB M yYpaBHEeHUs xuMuueckux peakuuid (OITK-2; OIIK-8);
YCTaHABIIMBAaTh B3aUMOCBS3M MEXKIy CTPOCHHEM BEIIECTB M WX MPEBpPAlICHUSIMH B
HEOPraHUYECKHX CHUCTEMax Il Pa3IMYHBIX 3JEMEHTOB [leproaudeckoil CHUCTEMBbI, COCTABIIATH
ypaBHenus peakuuii (OI1K-2; OIIK-8);

HCIIOJIH30BaTh MPUHIIUII TEPUOIUYHOCTH U [leproanyeckyro cuctemy Juisl Ipeicka3aHusl CBOMCTBA
MPOCTBIX M CIIOKHBIX XMMHUUYECKHX COCJAMHEHHH M 3aKoHOMepHocTed B ux uaMmeHeHuu (OITK-2;
OIIK-8);

IUIAHUPOBATH/TPOBOIUTh  AKCIIEPUMEHT [0 TMOJYYSHHI0 M PAclHO3HABAaHUIO BaKHEHIINX
HEOPraHUYECKUX COSAMHEHUI, C YIETOM MPUOOPETEHHBIX 3HAHUI O MpaBUiax 0e30MacHOi paboThI
¢ BemectBamu (OITK-2; OIIK-8);

oQOpMIIATH PE3yNbTaThl SKCIIEPUMEHTAIBHBIX U TEOPETHYECKUX PaboT, POpMYIHPOBATH BHIBOJIBI
(OIIK-2; OIIK-8);

MOJIb30BaThCs 0a30il NaHHBIX MO TEPMOJUHAMUYECKHM, CTPYKTYPHBIM M (PU3UYECKUM CBOMCTBAM
BemecTB (OIIK-2; OIIK-8);

OIICHUBATh BO3MOXHOCTh MpoTeKaHusi xumudeckoi peakiuu (OITK-2; OITK-8);

CaMOCTOSITENILHO paboTaTh C y4eOHOI, HaydyHOW M CIIPABOYHOM JUTEPATypOH MO XUMHYECKHM
muctumuinaam (OITK-20I1K-2; OTTK-8).

Baangern:

HABBIKAMU PEIICHHs] KOHKPETHBIX TEOPETUUECKUX U dKcriepuMeHTanbHbIX 3aaa4 (OIIK-2; OIIK-8);
TEOPETHUYECKUMHU METOJaMH OIKMCAaHUSI CBOWCTB MPOCTBIX U CIIOXKHBIX BEIIECTB Ha OCHOBE
AJIEKTPOHHOTO CTPOCHHMS HUX aTOMOB W TOJOKeHHs B lleprogmdeckoil cucTeMe XUMHUYECKHUX
anemenToB (OITK-2; OIIK-8);

METOJIOM CHCTEMAaTH3allud CBEJACHHUI O CBOMCTBAX XMMHYECKUX IJIEMEHTOB M MX COCIWHEHUN Ha
ocHoBe [lepuoanueckoii cucremsl snementoB .M. Menneneesa (OI1K-2; OIIK-8);

METOJaMH TPOCTEUIINX XUMHUUYECKHX pACYETOB C HCIOJIB30BAHUEM PA3IUYHBIX CIIOCOOOB
BBIPDOKECHHUS KOHIICHTPAIIMM PAcTBOpPa, KOHCTAHT XHWMHYECKOTO PABHOBECHUS W CKOPOCTH
xummaeckoi peakmun (OITK-2; OITK-8);

OCHOBHBIMH CITOCOOAMU TPOBEACHUS U OMMHCAHUS XuMHdecKoro 3kcnepumenta (OITK-2; OITK-8).
[Ipu mpoBeneHHM y4eOHBIX 3aHATHH 00ECIEUMBACTCS pa3BUTHE Y OOYYAIOMIMXCS HaBBIKOB

KOMaHJHOU paboThl, MEXJINYHOCTHOM KOMMYHMKAIUU, MPHUHIATHUS PEIIEHUH, JUACPCKUX KadyecTB

(BKJ'IIO‘IEUI npu HCO6X0,Z[I/IMOCTI/I MMPOBCACHNC HWHTCPAKTHBHBIX HCKHHﬁ, TPYIIIOBBIX I[HCKyCCHﬁ,

POJIEBBIX WD, TPEHUHTOB, aHAJM3 CUTYAIlMii 1 MIMUTAlMOHHBIX MOJIEIICH, TIPETIoIaBaHNe AUCIIUIUIHH B
(dopMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pe3yJbTaTOB HAyYHBIX HCCIEIOBAaHHW, B TOM YHCIE C
y4eTOM pErHOHANBHBIX OCOOCHHOCTEH NpPO(eCCHOHANbHOW JESTEIBHOCTH BBITYCKHUKOB H
notrpeOHoOCTEH pabotonareneit).



5. Couepma}me H yqeﬁno-MeTouuquKaﬂ KapTa THCIUIIJINHBI

Taomuma 5.1
Ho HaumenoBanue Tem
Mep (sonpocog), SausiTus CamocTosiTesibHas padoTa KoauuecTso
:;ﬁ myq?;:z:’:;‘nr‘][;iinﬂon ®opMBbI KOHTPOJIS bannon JlutepaTtypa
aek | 1P | mab Coneprxanune Yacer min | max
1 Baxwneimue KJI1aCChI IloHsTHsA OKCHAA, KUCIIOTHI, 2,5 KonnokBuym, [1-11]
HEOPraHUYECKUX OCHOBAHMS 1 COJIU C TOYKHU MMICHbMEHHBIC
coequHeHnii. OKCHUIIBI, 3pEHUs TEOPUU JIOMAIITHUE 3aJJaHUs
KHMCJIOTBI,  OCHOBAaHU, AIEKTPOJIUTUYECKON (KOHCTIEKT),
COJIH. 5 5 4 | wcconuanuu. [TonroroBka k MOJTOTOBKA U 0 25
nabopaTopHoi pabdore. BBITIOJIHCHHE ’
nabopaTopHOI
pabdoTHI;
KOHTpPOJIbHAA
pabota (muceM)
2 Bonopon. [Iepokcun Bonopon. Haxoxnenue B 2,5 KomnokBuywm, [1-12]
BOJIOPO/IA. npupoze. [lomyyenue, cBoiicTBa U MMICbMEHHBIC
OO0mas xapakTepuCTHKA MIPUMEHEHUE BOJOPOAA; JIOMAIITHUE 3aJJaHUs
p-  DJIEMEHTOB.  p— ¢buznyecKue 1 XuMHUYECKHe (KOHCTIEKT),
3JIEMEHTHI VIII cBoiictBa. IIpumenenue MOATOTOBKA U
TPYNIIBL. Bnaropo JTHEIE NEepOKCHIa BOAOPOJa HA BEITIOJIHEHUE
rasbl. MpaKTUKE. DJIEKTPOHHAs nabopaTtopHoOit
2 2 4 | koH(Urypalus, BeTUIHHbI paboTHI; 0 2,5
PaanycoB U SHEPTUU UOHU3AINHI KOHTpOJIbHAs
aTOMOB 0JIarOPOJIHBIX T'a30B. pabota (muceM)
[Tonyuenue, cTpoeHue, CBOMCTBA
0JIarOpOAHBIX Ta30B:
Temmeparypa (ha3oBbIxX
MepexoJ0B, pACTBOPUMOCTH B
BOJIe, Kiarpartel. [Ipumenenune
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6maroponHbix ra3os. Iloaroroska
K JJabopaTopHOU paboTe.

p- 9JIEMEHTHI VII CBoliCTBa TaJIOTCHOB, 3 KomnokBuym, [1-12]
IpYyIIIbL. MEXMOJIEKYJIIpHbIE IIICbMEHHBIE
B3aMMOJICHCTBUS U (PU3NUECKHE JIOMAIlIHUE 3aJaHus
CBOMCTBA IPOCTBIX BELIECTB. (KOHCTIEKT),
[lonyyeHue ranoreHos. NOATrOTOBKA U
[IpyumeHeHue rajJoreHos. BBIINIOJIHEHHE
duznyeckue cBONCTBA (IHEPTUA nabopaTopHOI 2,5
JUCCOLMALMH, JUTOJIbHBII paboThI;
MOMEHT, TeMIIepaTypa KOHTPOJIbHAS
TIJIABJICHUS, KUTICHHS ) pabora (TuceM)
rajloreHoBo10po10B. CriocoOb!
nonydyenusi. I[loaroroska k
nmabopaTopHOU pabore.
P—2JIEMEHTHI VI 3aKOHOMEPHOCTH B U3MEHEHHUH 2,5 Komnoksuym, [1-12]
IpYTIIBL. (bu3nUecKUX CBONCTB MPOCTHIX YCbMEHHBIE
Kucnopon. Cepa. BEILIECTB P—3JIEeMEHTHI VI rpymibl: JIOMAIITHUE 3aJIaHUS
DHEPrUs KPUCTAJUINYECKOU (KOHCHEKT),
pelIeTkH, Temmneparypa GpazoBbIX MOATOTOBKA U
npeBpatieHuil. [lonyuenue BBIIIOJIHEHUE 2,5
IIPOCTHIX BEIIECTB U3 MPUPOIHBIX nabopaTopHOi
coenuHeHui. [lpumenenune paboThI;
XaJIbKOTE€HOB U UX COEAMHEHUH. KOHTpPOJIbHAs
[ToaroroBka k 1abopaTopHOit pabota (muceM)
pabore.
P—3JIEMEHTHI V TPYIIIILL. Pone  coenunHenuit  azora B |25 Komnoksuym, [1-12]
A3orT. OKOJOTHH W B OHOJOTHYECKUX MHCHbMEHHBIE
[poLeccax. IIpumeHeHue JIOMAIIIHAE 3aJaHHS 2,5
MPOCTOTO BEIIECTBA. (KOHCTIEKT),

MeTtopl CBSI3bIBAaHUSA

IIOATOTOBKA U
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MOJIEKYJISIPHOTO a30Ta.
3aBUCHUMOCTh COCTaBa MPOAYKTOB
B3aMMO/JICUCTBHUS A30THOM
KHUCJIOTHI C METaJJIaMH OT
koHueHTpauuu HNO3s u npupobt
metaia. [loaroroBka k
nabopaTopHoOU pabore.

BBITIOJTHEHUE
nabopaTopHOI
paboTsI;
KOHTPOJIbHAS
pabota (mcbM)

p—3JEMEHTHI V TpyYIIIBL. Posns coenunenwii hocdopa B 2,5 Komnoksuywm, [1-11]
docdop. MBIBSK. HKOJIOTUH U B OMOJIOTUYECKUX IIMCbMEHHBIE
Cypbma. Bucmyr. npoueccax. [Tpumenenne JIOMAIIIHUE 3aaHUS
npocroro BeuiecTBa. CTpoeHue (KOHCTIEKT),
0e110ro, KpacHOro U YepHOTO IOJrOTOBKA U
docdopa, MBITIBSIKA, CYPbMBI U BBINIOJIHEHUE 2,5
BHCMYTa. 3aKOHOMEPHOCTH B 1a0opaTopHOit
MU3MEHEHUHU (PU3HYECKUX U paboTHI;
XUMHUYECKHUX CBOMCTB MTPOCTHIX KOHTPOJIbHAS
BemecTB. lloaroroBska k pabota (rmuceM)
nabopaTopHoii pabore.
P—DIEMEHTHI IV OcHOBHBIE IPUPOIHBIE 2,5 Komnoksuym, [1-11]
1§0)7%000158 VYraepon. COEIMHEHUS, IPUHITUIIBI MMCbMEHHBIE
Kpemuuii. MIOJIyYEHUS U3 HUX YIJIEpoaa, JIOMAIITHUE 3aaHUS
KpeMHHus1. [IpuMeHenne npocTeIix (KOHCTIEKT),
BellecTB. Anmas, rpaur, HOJrOTOBKA U 55
KapOuH, QylaepeHbl — BBITIOJTHEHUE ’
noauMopdHbie popMel yriaeposa. 1abopaTopHOii
[ToaroToBka k 1abopaTopHOM paboTHI;
pabore. KOHTpPOJIbHAs
pabota (muceM)
P—3JIEMEHTHI v OCHOBHbIE TPUPOIHBIE 2,5 KomnokBuywm, [1-13]
TPYIIIEL. OunoBgo. COEIMHEHMS, IPUHIIHIIBI MMMCEMEHHBIE 2,5
CauHel. MIOJIy4YEHUS U3 HUX FEpMaHus, JIOMAIITHUE 3aJaHUS
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0J10Ba, cBUHIA. [IpuMeHeHne
MPOCTHIX BEIIECTB. XapaKTepHbIE
CTETIEHU OKUCIICHUS U
KOOPIWHAIIMOHHBIEC YKCIIa B PSTY
C-Si—Ge-Sn—Pb. IToaroroBka k
nabopaTopHoOi paboTe.

(KOHCTIEKT),
HOATOTOBKA U
BBITIOJIHEHHE
nabopaTopHOI
paboThI;
KOHTPOJIbHAS
pabota (nuceM)

9 P—DJIEMEHTBHI I1I OcHOBHbIE NpPUPOJHEIE | 3 1-an PYBEKHAA [1-17]
rpynmnsl. bop. COEIMHEHUS, IIPUHLIATIBI ATTECTAIIHOH
NOJy4YeHUs U3  HUX  Oopa, HAA
ATIOMWHUS, TaJIns, WHINS, KOHTPOJIBHAA
tamud. [lpuMeHeHue mTpOCThIX PABOTA
BemecTB. Ilomydenune OGopa wu3 KOMIIbIOTEPHOE
HPUPOIHBIX COEIMHEHHUIA. TECTUPOBAHME 15
[Ipumenenne OGopa u  ero (15 b6annoe)
COCIMHEHU.
[ToaroroBka k
1-oit PYBEXHOU
ATTECTALIMOHHON
KOHTPOJILHON PABOTE
10 | p—onemeHTHI III ANIIOMUHUH, TaulMi, WHIUH, | 2,5 Komnoksuywm, [5-17]
Irpynmsl.  AOMHUHHH, TaJUIAN. Bsaumonencreue MIACbMEHHBIE
TaJTAN, THIWH, TAJUTHH. METAJUIOB C KHUCIIOPOAOM, CEpOH, JOMAallIHUE 3aJaHUs
rajoreHaMu, a3oToM, pacTBOpaMu (KOHCTIEKT),
KHUCIIOT u iesnoyei. MOATOTOBKA U
Amomorepmusa. Ormmune Tl ot BBINIOJIHEHNE 2,5
ananoroB. Coenunenuss J(III) u nabopaTopHoOi
O(I): cpaBHEHHE YCTOWYMBOCTH. paboTHI;
CpaBHeHue K-O CBOICTB KOHTpPOJIbHAs

3(0OH)3. Coemunenus TI(I), ux
CXOACTBO  C  COCAWHCHHSIMH

pabota (muceM)
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HIEJIOYHBIX METAJIOB U cepedpa.

11 | s—anementsl I, II rpym. OcoOeHHOCTH JTUTHSL. DHEPTUA 2,5 KomnokBuym, [1-5]
KPUCTAJUTMYECKOMN peLIeTKH, MMUCbMEHHBIE
buznyecKkue 1 XuMHUYECKHe JIOMAIlIHUE 3aJaHus
CBOICTBA MPOCTHIX BEUIECTB. S- (KOHCIIEKT),
anemMenTsl I, 11 rpymm. IIOATOTOBKA U
OcobeHHOCTH B3aUMOJICHCTBUS BBITIOJIHEHHE
HIEJIOYHBIX METAJIOB C BOJOM 1O nabopaTtopHoit 25
Py TUTUNA — LIE3UH. paboThI; ’
[TonyyeHue menoYHbIX METAIIOB KOHTpPOJIbHAA
U3 NPUPOJHBIX COCUHEHUMN. pabota (rucbeM)
[IpuMeHeHne menoyHbIX
METAJJIOB U UX COCIUHEHUM.
[ToaroroBka k mabopatopHOit
pabore.
12 |d- u fonemenrsr III Penko3emenbHbIC DIIEMEHTEI | 2,5 Komnoksuywm, [4-12]

TPYIIIBL. (P33). JlantanupHOoe cxartue. IUCbMEHHBIE

d-—nemeHThI v XuMuueckne  cBoiictBa  P3D. JOMAallIHUE 3aJaHUs

IPYyINIIBL. 3aKOHOMEPHOCTH B CTPOCHHM H (KOHCHEKT),

d-snemeHTsI V TpyIIbL. CBOMCTBAxX OKCHU/IOB, MOATOTOBKA U
TUIPOKCHJIOB. CxoxactBo u BBITIOJTHCHUE
paznmuuue  xumuu P30 wm nabopaTtopHoOit
AJIEMEHTOB 2-0¥ TPYTIIIHI. paboThI; 5
AKTUHUI u aAKTUHU/]IBI. KOHTpOJIbHAs ’
3aKOHOMEPHOCTH B HW3MEHEHUH pabota (rmuceM)
AIEKTPOHHOM KOH(UTYypaIuH,
paauycoB, SHEPruid HOHM3ALUU,
XapaKTEePHBIX cTeneHen
OKUCTIEHUS,  KOOPAMHAIIMOHHBIX
Yyucesl AaKTUHHMS W aKTUHHUJIOB.
ITpuponneie COCIMHEHUS,
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MOJIy4eHHE H  COIOCTABICHHE
GU3MYECKUX M XUMHYECKHX
CBOWCTB MPOCTHIX BemecTs 0-

JJIEMEHTOB 4-o1 TPYILIBL.
Pa3nenenue COETMHEHUH
IUPKOHUS u ragHusl.

[IpuMeHeHue THUTaHa, LUPKOHMS,
raHUS ¥ UX COSAMHCHUN.
[Tpuponnsie coenunenus d-
AJIEMEHTOB 5-OM IPYMIIbI,
MOJIy4eHHUE, IPUMEHEHHUE,
(duznyecKue 1 XUMUYECKHE
CBOIICTBa MPOCTHIX BeleCTB d-
AJIEMEHTOB 5-01 IPYIIIBL.
CoennHeHuss HUOOUS Y TaHTala B
HU3KHUX CTEIEHSIX OKUCIICHUSI.
[ToaroroBka k 1abopaTopHOit
pabore.

13 | d—onemeHTHI VI CpaBHeHue XAMHUYECKHUX ul25 KomnokBuywm, [1-6, 8-13]
TPYIIIIBL. Xpowm, (UBHYECKUX CBOMCTB MPOCTHIX MMUCbMEHHBIE
MOJIUOAEH, BOJIb(paM. BemiectB  0-oieMeHTOB  6-01 JIOMaIlIHUE 3aJaHus
rpynnel.  WUx  momydeHue U3 (KOHCTIEKT),
NPUPOJIHBIX  COEAWHEHUH U MOATOTOBKA U
MIPUMEHEHUE. ConocraBienue BBITIOJTHCHUE 25
CTPOEHUS W CBOWCTB BBICHIMX nabopaTtopHoOi ’
okcusioB 903 u kucnor H230a. paboTHI;
Kommekcusle coeaunenus  d- KOHTpOJIbHAs
3JIEMEHTOB 6-oii TPYIIIBL. pabota (muceM)
[TonroroBka k mabopaTopHOM
padore.
14 | d-—snemeHTHI VII [MpupoaHbIe coeauHenus, | 2,5 Komnoksuym, 25 | [1-11]
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TPYMIIBL. Maprasnen, MOJIy4eHHUE, ¢busnueckue, MUCbMECHHBIC
TEXHEUWH, PEHUM. XUMHYECKUE CBOICTBa u JIOMAIITHHUE 3aJaHHs
MIPUMEHEHHE MTPOCTHIX BemecTB d- (KOHCIIEKT),
AJIEMEHTOB 7-0# TPYIIIHI. ITOATOTOBKA H
ComnocTaBiieHHE CBONCTB BBITTOJTHCHHE
COC/IMHCHUH MapraHiia ¢ nabopaTopHOI
Pa3IUYHBIMH CTETICHSIMU paboThI;
okucienus. IloaroroBka k KOHTPOJIbHAS
1abopaTopHOH pabore. pabota (nuceM)
15 | d—snemenTHI VIII ComnocTaBieHUE CTPOCHUS U 2,5 KomnokBuym, [1-12]
TPYIIIBL Keneso, XUMHYECKHX CBOMCTB MMICHbMEHHBIC
KOOaJIbT, HUKEIIb. coenunenuii Fe, Co, Ni co JOMAalIHUE 3aJaHUsI
creneHbro okucnenus I m 111 (KOHCTIEKT),
CpaBHEHHUE CTPOEHHUS U CBOWCTB IIOATOTOBKA H 25
KOMIUICKCHBIX (ITHaHUIBI, BBITIOJTHCHHE '
aMMHAKaThI, TAJIOTCHUIBI) nabopaTtopHoit
COeIMHEHNH Keae3a, KoOallbTa, paboThI;
Hukens. [loaroroBka k KOHTpPOJIbHAA
nabopaTtopHoOH pabore. pabota (muceM)
16 | d—snementsr [ rpymmsl. [Tpuponneie coenuHeHus, | 2,5 KomnokBuym, [1-15]
Menp, cepedpo, 30J10TO. MOJIyYEHHE, MIPUMEHEHUE, MUCbMEHHBIE
buzndeckue M XUMHYECKHE JIOMAIITHAE 3aJJaHHs
CBOIICTBa, MPOCTHIX BemiecTB d- (KOHCTIEKT),
AJIEMEHTOB |-0M IpyIIbI. TOATOTOBKA U
CormocraBneHue CTpOeHUs U BBITTOJTHEHHUE 55
CBOMCTB OHOTUITHBIX nabopaTopHOi ’
COCTMHEHUH (OKCHIBI, paboTHI;
TUAPOKCHU/IbI, TATIOT€HUIBI) S- KOHTpOJIbHAs

3JIEMEHTOB U d-371eMEHTOB 1-01
TPYIIIIBIL.
B3aumoneiicTBrue METAIIIOB C

pabota (muceM)
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KHCJIOPO/IOM, TaJIOTeHAMH,
a30TOM, BOJIOPOJIOM, CEpPOii,
OTHOILIEHHE K PacTBOpam
[UAHUI0B, KACIOT-OKHCIUTEIEH.
Coenunenus menu. CoeuHeHus
Cu(I): oxcua, conu;
JUCIIPONIOPLIMOHUPOBAHUE COJIEHN
B BOJIHBIX PacCTBOpax.
Coeaunenus Cu(ll): comu, KC.
Coeaunenus Cu(Ill) u Cu(IV).
Coenunenus cepedpa.
Coenunenus Ag(l): okcun, comnu,
KC, O-B cBoiictBa. Coennnenus
Ag(Il) u Ag(Ill). Coenunenus
3onota. Coenunenus Au(l): conu,
KC; nucniponopuoHUpOBaHUE.
Coeaunenus Au(IIl): oxcun,
ruapokcu, KC. Coequnenus
Au(V). IToaroroska k
nabopaTopHoii pabore.

d-anements 11 rpynmsr. [Ipupoansie coenuHeHwMs, 3 KomnokBuym, [1-5; 10-17]
[wunk, KagMuil, pTyTh. MOJIy4eHHUE, IPUMEHEHHE, NUCbMEHHbIE

bu3HYecKre U XUMHUYECKUE JIOMAIITHHUE 3aaHus

CBOMCTBA LIMHKA, KaIMUs, PTYTH. (KOHCTIEKT),

CpaBHEHHE CTPOCHUS U CBOMCTB TOATOTOBKA U

2 2 4 OKCHIO0B, TUAPOKCUIOB U BBITIIOJIHEHUE 0 2,5

rajioreHu10B d-31eMeHToB 2-0i nabopaTopHOi

rpynmsl. Bzaumoneiicteue paboTHI;

METaJUIOB C PACTBOPAMH KUCJIOT U KOHTPOJIbHAS

menoueit. Coenunenus Zn u Cd. pabota (muceM)

Cpasraenne K-O cBOWCTB OKCHJIOB
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u ruapokcuioB. O01Me cBoiicTBa
coeqruenut Zn u Cd:
PacTBOPUMBIE U HEPACTBOPUMBIEC
B Bojie conu, KC. Paznmmune
CBOWCTB r'aJIOTEHHUIOB [IUHKA U
KaaMus. AyTOKOMILIEKCHI
kaamusi. Coenunenust Hg.
Awmansramel. Coequnennst Hg(11):
OKCH/JI, COJIU (CUJIbHBIC U clla0bIe
anekTponuTel). CoenuHeHus
Hg(I): conu, peakiuun
JTUCTIPONOPIIMOHUPOBAHUS U
CMEIIIEHUE PAaBHOBECUS
JTUCTIPONIOPIIUOHUPOBAHUS
N00aBIIEHUEM Pa3IUIHBIX
pearenTos. [Ipumepsr O-B
peakuuii B XUMHUH PTYTH.
JleicTBue aMmMuaka Ha
coenunenus Hg(Il) u Hg(I).
[ToaroroBka k 1abopaTopHOit
pabote 1 pyOexKHOI aTTecTaruu.

18 2-an PYBEJKHAS ATTECTAITHOHHASA [1-17]
KOHTPOJIbHAA PABOTA 15
(KOMIIBIOTEPHBIH TECT) 15 6annos
Hroro: 34 | 34 | 68 44 70
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6. OOpa3oBaTe/ibHbIE TEXHOJOTHHU

TpaguunoHHble JIEKIMH W NPAaKTHYeCKHe (CeMHMHAPCKHE) 3aHATHA  C MHCIOJIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TeXHONOrMi. Jlekumm ¢ HCHONb30BaHHMEM  MYJIbTUMEIUWHBIX
Npe3CHTAIM, JEKIUH-0ecepl, JEeKIHMH-THaOTH, 3BPUCTHYECKHE JICKLWH, JIEKIHMH-BU3yaTH3aIiH,
MPAKTUYECKHE 3aHATH, CAMOCTOSITeNIbHAs paboTa CTYJACHTOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

Jlekuusi-q1uajaor — cojepkaHue MOJAeTCs Yepe3 CEpHI0 BOIPOCOB, HA KOTOPBIE CTYINECHT IOJLKEH
OTBEUYaTh HEIMIOCPEICTBEHHO B XOJI€ JICKLIUH.

JlaGopaTopHoe 3aHsATHE - (hopMa yuyeOHOro 3aHATHs, IPU KOTOPOU CTYIEHT IMOJ PYKOBOJCTBOM
IIpenojaBaTesisi MPOBOJUT ECTCCTBEHHbBIE WIM HMHUTALMOHHBIE SKCIEPUMEHTBHI MJIU ONBITHI C ILIEIBIO
MOJTBEPAKIACHUS OTAEIbHBIX TEOPETUUECKUX IMOJOXKEHUH OIpe/eIeHHON Yy4eOHOW JMCLUILIUHBI,
npuoOpeTaeT NpaKkTHUECKUE HaBBIKM paboThl ¢ J1abopaTOpHbIM 00OpYyIOBaHHEM, O0OpPYIOBaHUEM,
BBIYMCIIUTEIIBHOM ~ TEXHHMKOM, HW3MEPUTENIBHOM  anmnaparypo, METOAMKONM  3KCIEPUMEHTAIbHBIX
uccienoBanuil. JIabopaTopHble 3aHATUS HE TOJIBKO 3aKPEILIAIOT TEOPETUUECKUE 3HAHMS, HO U MO3BOJISIOT
CTYIEHTY INIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHHs 3TUX 3HAHUH, OBJIaZIEBaTh BaXKHBIM JUIsl CIIELIMATINCTA
YMEHHEM HMHTEUIEKTYaJIbHOI'O IPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHUYECKHUE WJIN NPOU3BOICTBEHHBIE
IIPOILIECChl, KOTOpbIE HCCIEeNyIOT Ha jaboparopHoM 3aHsATUW. Iloj BiusHueM 3Toi (popMbl 3aHATHI
CTYICHTOB 4aCTO BO3HUKAIOT HOBBIE MJIEU HAYYHOT'O U TEXHUUYECKOT0 XapaKTepa, KOTOPBIE UCIOJIB3YIOTCS
B KYpPCOBBIX, KBalIM(PUKALMOHHBIX, TUIUIOMHBIX paboTax. JlabopaTopHble 3aHATUS B 3HAYUTEIHHOMN
CTENEHN 00eCneunBaoT OTPaOOTKY YMEHUN M HABBIKOB IMPUHATHS MPAKTHUYECKUX PELICHUH B peaibHbIX
YCIJIOBUSIX MPOU3BOJCTBA.

JlaGoparopHble 3aHATUS HE TOJIBKO 3aKPEIUISIIOT TEOPETUYECKUE 3HAHUS, HO U MO3BOJISIOT CTYJACHTY
rI1yOOKO M3y4aTh MEXaHU3M NPUMEHEHUS 3TUX 3HAHUMN, OBJIa[I€BaTh BAKHBIM JUUISl CIIEIIMAJINCTA YMEHUEM
MHTEJJIEKTYaJIbHOTO POHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKHUE WU MPON3BOCTBEHHbIE MPOIIECCHI,
KOTOpbIE HCCIEeNYIOT Ha JabopaTopHOM 3aHsATUH. [loa BIusHUEM 3TOi (OPMBI 3aHATHH CTYJEHTOB 4acTo
BO3HUKAIOT HOBBIE MJIEW HAYYHOTO U TEXHMUYECKOTO XapaKTepa, KOTOpBIE HCIOJB3YIOTCS B KypPCOBBIX,
KBAJTM(HUKAIMOHHBIX, JAUIUIOMHBIX pabotax. JlabopaTopHble 3aHATUS B 3HAUUTENIBHOW CTENEHU
obecreynBaroT OTPabOTKY YMEHHMI U HaBBIKOB NMPUHATHS MPAKTUYECKUX PELICHUN B pealIbHBIX YCIOBUSX
IIPOU3BOJICTBA.

[lepeuenr TeMm nabOpaTOpHBIX 3aHATHH ompezensercs paboued mnporpaMMoil  ydeOHOM
JUCHUIUIMHBL. KOoanM4ecTBO CTYJAEHTOB HAa TaKMX 3aHATUSX HE MPEBBIINIAET MOJOBUHBI aKaJeMUYECKOU
rpynnsl. [Ipucrtynas k pabore B nabopaTropuu, CTYIEHTY ClEAyeT 3HaTb, UYTO JII0OO€ HECOOII0JeHHE
pacnucaHus 3aHATUNH U JUCLUUIUIMHBI OyJEeT CUMTAThCsl HApyIIEHUEM €ro CIyKeOHbIX OOS3aHHOCTEH.
IIpenogaBaTenb, KOTOpBIM BIEPBbIE BCTPEYAETCS CO CTYJEHTAMM Ha BBOJHOM 3aHATHM, JOJDKECH
O3HAKOMUTH UX C OOIIMMH MpaBUIaAMU pabOTHI B JIAOOPATOPUH, KOTOPbIE OHU 00s3aHbI HEYKOCHUTEIBHO
BBITIOJTHATD.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAMUHBIX CPEACTB - caMblil 3(deKTUBHBIHI
croco® MoHeceHMs] BaXHOW HHG(OpManMM Npu MyOJUMYHBIX BBICTYIIEHUsX. Crala-mpe3eHTanuu c
UCIOJIb30BAHUEM MYJIbTUMEIUITHOTO 000pYJOBaHMS MO3BOJIAIOT 3(PPEKTUBHO U HATJSAIHO NMPEACTaBUTH
COJZIEpKaHUE HM3y4aeMOro MaTepuana, BBIICINUTh M NPOWUIIOCTPUPOBATH COOOIEHHE, KOTOPOE HECEeT
MOYYUTENbHYI0 MH(OpMAalMIO, MOKa3aTh €€ KIII0YeBBbIE COJeprKaTelibHble MYHKTHL. llcronb3oBaHue
MHTEPAKTHUBHBIX DJIEMEHTOB TMO3BOJSET YCWINTh 3((EKTUBHOCTh MYOJWYHBIX  BBICTYIUICHHUH,
SBIISIOIIMXCS YaCThIO MPOPECCHOHATIBHOMN 1eATEIbHOCTH MPETo1aBaTels.
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OnulaiiH-ceMMHap — pa3HOBUAHOCTh BeO-KOH(EpeHIMH, IpOBEICHHE OHJIANH-BCTpEY WIH
npe3eHTanuii yepe3 VIHTEpHET B pexuMe peaabHOro BpeMeHH. Kakaplii W3 y4acTHHKOB HAaXOAUTCS y
CBOETO KOMIIbIOTEpa (CPEICTBAa CBSA3M), a CBA3b MEXIy HUMH IOAJCp)KUBaeTcs depe3 MHTepHeT
MOCPEACTBOM 3arpy’KaeMoro MpPUIOKEHHs, YCTaHOBJICHHOI'O Ha KOMIIBIOTEpPE KaXJIOro YYacTHHKA
(Zoom, Meet, Skype u ap.).

Buneoxongepenuus — ceanc Buaeokonpepenucsszu (BKC) — 31o TexHonorus MHTEpaKTUBHOTO
B3aMMOJICHCTBHA JIBYX U OoJjiee y4aCTHUKOB 00pa30BaTeNbHOrO Ipolecca i oOMeHa uHpopmMaiuei B
pEaTbHOM PEKUME BPEMEHH.

Hcronb3ytoTcsi HHTEpaKTHBHBIE METObI OOYYEHUS: CUTYAIlMOHHBIE 33/1a4M, MCCIEI0BATEIbCKUI
MeToJl OOydYeHHMs, JEJOBbIE WIPHI, MOArOTOBKA M IyONMYHas 3amuTa pedeparoB. Mcmomp3yroTcs
PEUTHHIOBas TEXHOJIOTHS, TEXHOJIOTUU TUCTAaHIIMOHHOTO O0YUCHHS.
I/ICHOJH)SYIOTCSI HHTCPAKTUBHBIC MCTO/IbL 06yquH$1: CUTyalMOHHBIC 3a/1a4u, I/ICCJIGI[OBaTeJH)CKI/Iﬁ METOL
00y4eHus, IeJIOBbIC UTPHI, IIOATOTOBKA U MyOIMYHAS 3a1uTa peheparos.

TexHonorust  IJIEKTPOHHOTO

o0ydyeHus1 (peanusyercs

nH(popmannoHHo-o0pa3oBarensHoi cpensl (DMOC) COI'Y npu ucnonp3oBanuu pecypcoB IbC, mpu

IIpY  IIOMOIIM  BJIEKTPOHHOHN
IIPOBE/IEHUU ABTOMATU3UPOBAHHOI'O KOMITBIOTEPHOIO TECTUPOBAHUS U T. [I.).
Hcnonb3yrorcss 0auibHO-pEeUTUHIOBAs cHCTEMa OLCHKM 3HAHWN, TEXHOJOTHH C NPUMEHEHUEM

JMCTAaHIIMOHHOTO 00y4eHus Ha riardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHOH pabOTBI MOTYT MPOBOAWTHCS JHCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMATHBHBIX aKTOB.

- B mensx peanusanuu WHIMBHIYAJIBHOTO MOIX0Ja K OOYYEHHIO CTYICHTOB, OCYIIECTBIISIFOIINX
y4eOHBII TPOIECC M0 WHIMBHIAYAJIbHOW TPAEKTOPUU B PaMKaxX HMHAWBHIYAILHOTO pabodvero IJiaHa,
U3y4YeHHE MaHHOW IUCHMIUIMHBI MOXET OCYLICCTBIATBCS 4Yepe3 HHAWBHIyallbHbIC KOHCYJIbTAlUH
OpernojaBaTesi OYHO, B 4Yachl KOHCYJBTAIMH, MO DJICKTPOHHON MOYTE, a TAKKEe C HCIOJIb30BaHHEM
Cisco Webex Meetings, mnardopmsl nucraniionHoro ooydenust Moodle, muyHblii kaOHHET CTyJeHTa Ha
nopraine COI'Y, npyrux anementos JQUOC COI'Y.

No/m. Tema Bupa 3ansitus | Kommuecr AKTHBHBIE HNHTepakTUBHBIE
BO 1acoB ¢opmbl $opmbl
1 Baxwneiiine KJaccel | Jlexums 2 Jlexiust B | UccnenoBaTensckuii
HEOPTraHMYeCKHX I[IpakTHuecKoe 2 JIMAJIOTOBOM PEXHUME | METOJ o0yueHus
coesuHenni, OKCHIB, JlaGopatopHoe 4 BelnonHeHne — HernoyYex
XUMHUYECKUX
KHUCJIOTHI, OCHOBAHWUA, NpeBpalLeHHii.
COJIN. CaliT JIUCTAaHLIMOHHOI'O
ooyuenus ([10O) COI'Y
Ha TIUIONIAJIKE CHCTEMBI
«MOODLE» 1o cchike:
http://Ims.nosu.ru/
2 Bonopon. [lepoxcup | Jlekmms 2 IMouckoBast MeToz paboThl B MabIX
BOZOPOIA. IIpakTHueckoe 2 naboparopHas rpynmnax
JlabopaTopHoe 4 pabora
3 P-2IIEMEHTHI VII | Jexuus 2 Pemenne pacueTnHbix | CeMMHAp B IMAJIOTOBOM
[PYIIIBL. IIpakTuueckoe 2 3a/la4, BBINOJHEHUE | PEKUME;
Ha60paT0pH()e 4 XUMHYECKUX Caiit IO COT'Y nHa
yIpaXHEHUH, IUIOIIA/IKE CUCTEMBI
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IIHUCbMCHHAaA
KOHTPOJIbHAs1 pa60Ta

«MOODLE» no ccplike:
http://Ims.nosu.ru/

4 p—onementsl VI rpymmebl. | Jlekius 2 Pemenue pacuetnbix | MccnemoBaTenbeKuin

Kucnopon. Cepa. IIpakTHueckoe 2 3aj1a4, BHITIOJTHCHUE METOJ 00yUeHHUS

JIa60paTopHoe 4 XUMHYECKUX (Boimmonnenue
YIpaKHCHUIH, WUHIUBUAYATBHBIX
MHChbMEHHAs MUCHMCHHBIX 3aJJaHUN)
KOHTPOJIbHAs paboTa
5 p—aneMeHTsl V rpynnsl. | Jlekius 2 Jlexnus-6ecena, WHTepaKTUBHAS JIEKIIHS
ABOT. [IpakTuueckoe 2 JIEKIIUS B C MPUMECHEHHEM BHUJICO-
JlaGopaTopHoe 4 JTUAJIOTOBOM PEKUME | W ayJHOMaTepHajoB
6 p—oanemMeHTbl V rpynnsl. | Jleknus 2 Jlexmsa-6ecena, Metoz paboThI B MaJbIX
dochop. Mpimbsk. | [IpakTiugeckoe 2 JICKLHS B rpymnmax,

CypbMa. Bucmyr. Jla6opaTopHoe 8 JINAJIOTOBOM PEXKHME; | Pa3HOYPOBHEBbIC
IouckoBas MMMCbMEHHBIC 3aaHUs
nmabopaTopHas Caiit 1O COTI'Y nHa
pabora IUIOIIAIKE CHCTEMBI
Pemenue 3amay «MOODLE» 1o ccpuike:

http://Ims.nosu.ru/
7 p—>JIEMEHTHI 1V TPYIIIBL. HGKHI/IH 2 ITouckoBas Meton pa60T1,1 B MaJIbIX
yl'*ﬂepoﬂ . Kp eMHI/Iﬁ ) HpaKTI/ILIeCKOG 2 Ha60paTopHaﬂ rpymnmnax

OsnoBo. CBuHell. Jlaboparoproe 4 pabota

8 p—DJIEMEHTHI II1 | Jlexums 2 [TouckoBas HccnenoBaTeabckuit

IPYIIIIBL [pakTiaeckoe 2 nabopatopHas MeToz 06y4eHus

Jla6opaTopHoe 4 pabora (Boimonuenne
WHIUBHyaTbHBIX
MMMCHMEHHBIX 3aIaHHUi)
9 S—aneMeHTHI I, 11 rpyIII. Jlexmus 2 Jlexnus-6ecena, MeTton pabOTHI B MaITbIX
[IpakTuaeckoe 2 JEKIHS B rpynmnax,
Jla6opaTopHoe 4 JINAJIOTOBOM PEXKHME; | Pa3HOYPOBHEBbIC
IouckoBas MMMCbMEHHBIE 3aIaHUs
nmabopaTopHas Caiit 1O COTI'Y nHa
pabora IUIOIAJIKE CHCTEMBI
Pemenue 3amau «MOODLE» no ccpuike:
http://Ims.nosu.ru/
10 d—- m fonemeursr III | Jexuus 2 Jlexkuus-Gecena, UccnenoBaTenbckuil
TPYIIIBI. IMpakTHyeckoe 2 JICKIIVS B METO/1 00y4UeHHUs
Jla6opaTopHoe 4 JIMajoroBom pexxume; | (BoimonHenue
IouckoBas WHIUBHyaTbHBIX
naboparopHasi MMMCHMEHHBIX 3aIaHHi)
pabota
Pemenue 3anau
11 d—anements! IV rpynmsbl. | Jlekius 2 Jlexnusi-Oecena, MeTton pabOThI B MaJTbIX
IIpakTuueckoe 2 JCKIMs B rpymnmnax,
JlaGoparopHoe 4 JTUAJIOTOBOM PEKUME; | pa3HOYPOBHEBBIC
ITouckosast MHUCbMEHHBIE 3aJaHUS
naboparopHas
pabora
Pemenue 3anau
12 d—anementsl V rpymmsl. | Jleknus 2 Jlexnusi-Oecena, WHTepakTHBHAS JTCKIHS
[IpakTuaeckoe 2 JIEKIYS B C IPUMEHEHHEM BUICO-
JlaGoparopHoe 4 JTUAJIOTOBOM PEKUME; | U ayAHOMATEPHUAIIOB;
ITouckoBas MeTox pabOTHI B MaJbIX
nabopaTopHas rpymnmnax,
pabota Pa3HOYPOBHEBEIC

Pemenue 3amau

IIMCbMCHHBIC 3alaHUA
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13 d—anementsl VI rpymmsr. | Jleknus 2 Jlexius-0ecena, HccnenopaTensekuii
Xpom. IIpakTuueckoe 2 JIEKLUs B METO 00yUeHHUS
JlaGopaTtopHoe 4 JTUAIOTOBOM pekume; | (BrimonueHue
IMouckoBas UHIUBUAYATBEHBIX
nabopaTopHas Pa3HOYPOBHEBBIX
pabora MUCEMCHHBIX 33JJaHUN)
Pewenne 3amay
14 d—>memMeHTHI VII | Jlexuus 2 Jlexuusi-6ecena, MHTEPAKTHBHAS JIEKIIUSI
rpynmsl. Mapraser. [IpakTuaeckoe 2 JICKIHS B C MPUMECHEHHEM BHUJICO-
JlaGoparopHoe 4 JTUAJIOTOBOM PEIKUME; | U ayAHOMATCPUATIOB;
ITouckosas Meton paboThl B MaJIbIX
nabopaTopHas rpymmax,
pabora Pa3HOYPOBHEBEIC
Pemenue 3amaua MUCEMCHHBIC 3aTaHU
15 d—3eMeHThI VIII | Jlexkums 2 Jlexnus-6ecena, UccnenoBaTenbeckuil
IPYIIIIBL. IIpakTuueckoe 2 JIEKLIUsA B MeTOoJ[ 00ydeHH s
Ha60paTopHoe 4 JIManoroBoM pexume; | (Brimonnenue
ITounckoBas WHAWBUAYAJTbHBIX
nabopatopHast MUCHMEHHBIX 3aIaHUI)
pabota
Pemenne 3amau
16 d—snementsl I- 11 rpymm. | Jlekuus 2 Jlexumsa-6ecena, VccrnesioBatenbekHuit
IIpakTnueckoe 2 JeKIus B MeTOJ[ 00y4deHHs
Ha60paTopHoe 4 JIManoroBoM pexume; | (Boimonnenue
ITounckoBas MHAWBUAYAJTbHBIX
nabopatopHast MUCHMEHHBIX 3aTaHUI)
pabota
Pemenne 3amau
17 p—anementsl VIII Jlexms 2 Jlexims-6ecena, VHTEPAKTUBHAS JICKIIHSI
IPYIIIEL Bnaropoz[HHe [IpakTuueckoe 2 JICKIIUS B C IPUMEHEHUEM BH/IE0-
- JTHAJIOTOBOM PEXKUME; | U ayJHUOMaTepHajioB
: Pemenue 3agau
18 Py6e)KH[,Ie KomnprorepHoe 2 Kommproteproe HUccnenoBatenbckuit
aTTecTallMOHHbIE TECTUPOBAHUE TECTUPOBAHHUE, METOJT 06yquI/I;[
60TEI Peurenne 3anaq (BbinonHenue
KOHTPOJIBHBIC pal T —
MMUCHbMEHHBIX 3aIaHHUI)

7. YaeOHO-MeTOaMUYECKOE 00ecnedeHne CaMoCTOSTeILHOl padoTh

CamocrosiTenbHass paboTa OO0y4YaromMXCs SIBIASETCS OJHUM U3 BHUJOB Y4YEOHBIX 3aHSTHH.
CamocrosiTenbHast paboTa MPOBOJUTCS C LIEIBIO:

— CHCTEMaTH3aIluy U 3aKPETUICHHS ITOJTYYCHHBIX TEOPETUICCKUX 3HAHUHA U MTPAKTUICCKUX YMCHHIMA
o0yyJaromuxcs CTyACHTOB;

— yrayONeHus U paclIipeHus TEOPETUIECKIX 3HAHUM;

— (opMUpOBaHUS YMEHHI HCIIONH30BATh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIHIO
U CHEIHAIBHYIO TIUTEPATYPY;

- (QopMHUpPOBaHUA CAMOCTOSTEIHPHOCTH  MBIIUICHUS, CIHOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHIO M CAMOPEATH3aIINN;

— Pa3BUTHSA UCCIIEAOBATEIBLCKUX YMEHUH.

CamocrosiTennbHass paboTa OOYYAIOMIMXCSI OCYIIECTBISETCS HAa TPOTSDKCHUH H3YYCHUsI BCEH

JUCHHUIIIIMHBI B COOTBETCTBUHU C YTBCpX(HCHHOﬁ B y‘IeGHOM II1aHE TPYAOCMKOCTBIO U COCTOUT U3:
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- paboThl CTYJAEHTOB C JICKIIMOHHBIMA MaTepHalaMH, IIOMCKa W aHaJIW3a JIUTEPaTypbl H
AJIEKTPOHHBIX KICTOYHUKOB HH(POPMAIIMH T10 33JIaHHON TEME;

- BBITTOJTHEHUS 3aJIaHUM JIs camocTosATenpHOM padoTel B OUOC COI'Y;

- U3YYEHUS TEOPETUYECKOrO0 M CTATUCTUYECKOI0 MaTepHalia JJis MOATOTOBKU K CEMHUHAPCKUM
3aHSATHAM;

- IOJTOTOBKH K IK3aMEHY.

CamocTtosTenbHas paboTa CTYACHTOB IMPOBOAMTCA B BHJIE MUCHbMEHHBIX JOMAIHUX 3a/laHuil (B
TOM YHCJIe, Pa3HOYPOBHEBBIX 3aJaHUil), MOATOTOBKU KOHCIIEKTOB MO TE€MaM MPaKTUYECKHUX 3aHSTHI.
CTyneHThl MMCbMEHHO BBIMOJHSIOT 3aJaHUsI ISl CAMOCTOSITENIbHOM paboThl, MOJIBb3YACh TEOPETUUECKUM
MarepuasioM (JIeKI[UU, ydeOHas JuTeparypa MW HMHTEPHET-PECypChl IO JIaHHOM TeMe), IMOCIe Yero
MIPOBOAUTCS 00CYK/IEHUE TaHHOM TeMBI 0] PyKOBOJCTBOM IPENOJaBaTENS.

Bompocel, BhIHOCHMBIE Ha CaMOCTOSITEIBHOEC HM3Y4YEHHE, a Takke ydeOHas JuTeparypa H
METOJIMYECKUI MaTepuai MO OpraHu3alliid CaMOCTOSITENIbHON pabOThl CTYJEHTOB OTPaXKeHbI B Y UeOHO-
MeToauyecko kapre nucuuiuinHbl «Heopranmueckas xumusi» (Tabn. 5.1.), a Takke Ha caiite
mucranironHoro ooydenus COI'Y mromanka cucrembl «kMOODLEY mo cepuike: http://Ims.nosu.ru/.

[To xaxmoi W3 TeM ISl CaMOCTOSITEJIbHOTO HM3YyYEHHMs, NMPUBEICHHBIX B pabouell mporpamme,
CTYICHTaM CIIelyeT CHayala IpOYUTaTh PEKOMEHJOBAHHYIO IUTEPAaTypy U MpPH HEOOXOIUMOCTHU
COCTAaBUTh KPAaTKUI KOHCIIEKT OCHOBHBIX MOJIOKEHHH, TEPMUHOB, CBEJICHUN, TPEOYIOMNUX 3alIOMUHAHUS U
SIBJISIFOLIMXCSI OCHOBOIIOJIATAIOIIUMHU B 3TOU TEME.

[Ipy moOAroTOBKE 3alaHMi 1O  CaMOCTOSTENbHOM  paboTe  CTyJAeHTaM  HEoO0XO0IMMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JIEKIINI, PEKOMEH1YEMYIO JIUTEPATYPY.

JI1st pacuiupeHust 3HaHUM 10 JUCITUTUTMHE PEKOMEHIYETCsl UCI0JIb30BaTh HTepHET-pecypChI:

OPOBOAWTH TIOMCK B pA3UYHBIX CHCTEMax, TaKUX KaK OOIue TMOHCKOBBIE CHCTEMBI:
www.yandex.ru, Www.google.ru, a Ttaxke CHelHaIbHBIE ITOMCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

3agaHus 1719 CaMOCTOSATEIbHON Pad0ThI CTYICHTOB 110 AUCHHILIMHE
«Heopranuueckast XuMusi»
CamocrosrenbHas paboTa CTYAEHTOB, NPEAYCMOTPEHHass Y4eOHBIM IUIAHOM, JIOJDKHA

COOTBETCTBOBAaTh Ooyiee TIIyOOKOMY YCBOEHHIO M3y4aeMoro Kypca, (OpMHpPOBATh HaBBIKH
HCCIIEI0BATEIbCKONW paboThl U OPUEHTUPOBATH CTYIEHTOB Ha YMEHUE IPUMEHATh TEOPETUUECKNE 3HAHUS
Ha MpaKTHKe.
3amaHus A CaMOCTOATENbHOM paboThl COCTAaBIAIOTCA MO pas3zieiaM U TeMaM, 10 KOTOPBIM He
IPEeJyCMOTPEHbl  ayIUTOpPHBIE 3aHATUSA, JUOO0 TpeOyeTcs JIONMOJHUTENBHO  MHpopadoTarb U
MIPOaHaIM3UPOBATh pacCMaTPUBAEMBbIl pENo1aBaTeleM MaTepral B 00beMe 3allIaHiPOBAHHBIX YacoB.
3aaHus IO CaMOCTOSITENIbHON padoTe MO JUCHMILIMHE MOTYT ObITh CIEAYIOIIUX BHUJIOB!

® KOHCHEKTHPOBAHHUE MEPBOUCTOYHHUKOB U IPYTOil yueOHOM IuTepaTyphl;

e mpopaboTka yueOHOro marepuasia (1o KOHCHEKTaM JIeKUIUH yueOHOW M HaydyHOW JIMTeparype) u
MOJIFOTOBKA JIOKJIAJOB Ha CEMUHApax M MPAaKTHMYECKHX 3aHATHAX, K yYacTHIO B TEMaTHYECKUX
JMCKYCCHSIX M JICJIOBBIX UTPax;

® BBINOJIHEHHE KOHTPOJIBHBIX paObOT, TBOPUECKUX (MPOEKTHBIX) 3a/1aHUM;

® peleHue 3aaad, BHITOJHEHNE XUMUYECKUX YIIPaKHEHHI;

e paboTa ¢ TecCTaMM U BOIIPOCAMH JJIsi CAMOIIPOBEPKH;

® MOJEIMPOBAHUE W/UIIM aHAINU3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA;

® aHaNW3 CTAaTUCTMYECKUX M (AKTHMUECKUX MAaTepHalioB, COCTABJIEHHME BBIBOJIOB Ha OCHOBE

MIPOBEACHHOI'0 aHAIN3a U T. 1.
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Pe3ynbrarhl camMocTOsTENIbHON paboThl KOHTPOJIUPYIOTCS MpernojaBaTesieM U YYUTHIBAIOTCA MpU
arrecraluu cryneHta (3x3ameH). Ilpu 3TOM mNpoBOAATCS: TECTUPOBAaHUE, HKCIPECC-OMPOC Ha
CEMHHAPCKUX M MPAKTUYECKUX 3aHITHUSIX, 3aCIyIIMBaHUE TOKJIA/I0B, IPOBEPKA MUCbMEHHBIX PadoT U T.J.

CamocTtosTenpHas paboTa CTYJACHTOB BKIIIOYACT BBIMOTHEHHE JOMAIIHUX 33J[aHUN K KaXIOMy
1ab0pPaTOPHOMY U MPAKTUICCKOMY 3aHATHIO. 3aIaHUSI COACPKAT YCTHYIO TIOJTOTOBKY 110 TEOPETHICCKHM
BOIIPOCAM, BBINIOJIHCHUE XHMHUYECKHUX YINPAKHEHUU, pElIeHHE 3aaad Mo (pU3WYecKod W KOJUIOHIHOM
XUMHUH.

Jlis MOATOTOBKM K 3aHATUSAM CTYIEHTHI MOJIb3YIOTCA Y4€OHUKaMU U y4EOHBIMH MOCOOHSIMH,
YKa3aHHBIMH B CIIHUCKE PEKOMEHIOBAHHON JHUTEpaTyphl, a TakKKe HHTEPHET-UCTOYHUKamMH. Bce
METOAMYECKUE MaTepHasbl MPEACTABICHBI B CHUCTeMe AucTaHImoHHoro oOydenuss COI'Y (Caiir J1O
COT'Y na momaguke cucremsl «MOODLE» no cepuike: http://Ims.nosu.ru/).

MeTtoauyeckue peKOMeH/IallM U 110 UCII0JIb30BAHMIO HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUH 00y4eHust

JUige  u3ydeHus JIEKIIMOHHOIO MaTepuana JUCLUIUIMHBI IPUMEHSIOTCS ayInOBU3YaJIbHBIE
(MynbTUMEIUNHBIE) TEXHOJOTHMH, KOTOPbIE HE OTPULIAIOT TPAAULMOHHBIE, IPOBEPEHHBIE BPEMEHEM
METO/bI IPenoJjaBaHus, HO, IIPU 3TOM, OHU HOBBIILIAKOT HAMVIAJHOCTh, UH(POPMATUBHOCTb, OIIEPATUBHOCTh
B 1I0Jjaue MH(POpPMAITUH, TO3BOJISIOT SKOHOMHUTH BPEMsI 3aHATHH.

Kaxnoe npaktuueckoe (CeMHUHApPCKOE) 3aHATHE UMEET CBOIO 0co0yro (opMy IpPOBEAEHUs, CBOIO
METOAOJIOTHYECKYI0  CIENU(HUKY, YTO TO3BOJSET pa3BUBaTh y CTYACGHTOB pa3jMyHbIE Kak
OOIIEKyJIbTYpHBIE, TaK M HpodeccuoHanbHble KomnereHuuu. IloctaHoBka mpoOiemMsl, pazbop
aKTyaJIbHbIX KOHKPETHBIX M THMIIOTETHYECKHUX CHUTYyalMil, co3JaHue aTMoc(epbl Iuanora Mexay
IpernojiaBaTesieM U TPYNIONW MO3BOJseT padoTaTh WHAMBUIYAIBHO U B MajbIX IPYMIax, KOJJIEKTHUBHO
oOCyXXIaTh OINpeAeNeHHbI TeMaMU MaTepuall, a TaKKe HHHUIMHPOBATb CaMOCTOSITENIbHYIO pPalboTy
CTyneHTOB. [Ipu ocCMBbICIEHMH COAEpX aHUS BONPOCOB MPAKTHUECKUX 3aHATUN IpECIeAyeTcs LEb
co0JII0aTh MPEEMCTBEHHOCTh B MPO(PECCHOHAIBHOM U B TBOPUECKOM PA3BUTUH CTYIECHTOB.

KoHTtponbs camocTosiTenbHONH pabOThl CTYJAEHTOB NpPU3BaH clesaTh Mpolecc oO0ydeHHus Oolee
LEIOCTHBIM M OpraHnyHbIM. Ero 3amaya He ocTaBUTh 0€3 BHUMaHUS JaXke, Ha TMEPBbIM B3I,
MaJIO3HAYUTEIIBHBIE BOIIPOCHI.

KoMnbroTepHO€E TECTUPOBAHUE MTO3BOJISAET OCYIIECTBIATh UTOTOBBIM KOHTPOJIb 3HAHUM CTYIEHTOB.
TectoBblil Marepuan BKJIOYaeT B ce0si CoJEp)KaHME BOMNPOCOB IO KaXAOMY H3 0003HAYEHHBIX
IIPOrpaMMOi pa3ieiioB.

Kaxaplii Bompoc mpenrnosiaracéT HECKOJBKO BapHAHTOB OTBETOB, CPEAM KOTOPBIX HMMEIOTCS
abCOJIIOTHO HEBEPHBIH, MPaBWIbHBIA U B OOJbIIEH WJIM MEHBIIEH CTENEHH PacKpbIBAIOLIUN CYIIHOCTh
Bompoca. B mpoliecce KOMMNBIOTEPHOTO TECTHPOBAHUS 3ajada CTYJEHTOB OINpejaessercs Kak BbIOOp
MPaBWJIBHOIO OTBETa M3 MHOrooOpa3usi BapHaHTOB. B TecTOBBIX 3aJaHMSIX €CTh BONPOCHI Ha
COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOTO0 TECTUPOBAHUS, 33/1a4a CTYJEHTa ONpeAessieTcs Kak BhIOOD
MPaBWJIBHOTO OTBETA U3 MHOT000Opa3usi BApUaHTOB.

Bonpockl U Tembl, OTBOJMMBIE Ha BBHIMOJIHEHUE CAMOCTOSTEIHHONH pabOThl MO JUCLHMIUIMHE, a
TaKKe KPUTEPHUH OIEHUBAHMS 110 KOXIOMY BHAY pabOThI comepkarcs B pazzaene 5 PIT/I.

MCTOJII/I‘ICCKI/IC YKazaHnusl 1Jist oﬁyqaloumxcs; M0 OCBOCHHUIO JTHUCHHUITINHbI

By yaeOHbIX 3aHATHIA Opranu3anus JesTeIbHOCTH CTYICHTa

.JICKI[I/IH HOCCH.[GHI/IC JCKIIMOHHBIX 3aHATHH U KOHCIICKTHUPOBAHUC JICKITUOHHOT'O
Marcpurajia ABJIACTCA HCEAOCTATOYHBIM YCJIOBHEM [JId YCICHIHOI'O
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yCBOGHHSI JUCHMILIMHBL CTyIeHTYy HEO0XOAUMO CHUCTEeMaTHYECKU
paboTath ¢ y4eOHON W METOAMYECKON JTUTEPATypOH, peKOMEHIyeMOM
[0 KaXJAOMy pasfelny JEKTOpOM, JOMNOJHAS KOHCHEKT JEeKIUi
HEOOXOJUMBIMU TOSICHEHUSMH, YTOYHEHUSIMM U TEPMHHAMU I10
u3zyyaemMoii Teme. HeoOXxoauMo mucaTh KOHCIEKTHI JIEKIUH: KPaTko,
cxematnuHo. [locnenoBaTenbHO (PUKCHPOBATH OCHOBHBIE MOJIOXKEHUS,
BBIBOZIBI, (POPMYJIMPOBKH, OOOOIIEHHS; TOMEYaTh BaKHBIC MBICIIH,
BBIJICJIAT KJIIOUEBBIE CI0BA, TepMUHBL. [IpoBepATh T€pMUHBI, TOHATUH
C IOMOLIBIO  DSHUUKIONEIWH,  CJIOBapeil, CIpPaBOYHUKOB  C
BBIIMCBIBAHUEM TOJIKOBaHMM B TeTpaab. (O003HAUUTH BOIPOCHI,
TEPMHHBI, MaTe€puall, KOTOPBIH BBI3BIBAET TPYIHOCTH, NOMETUTH U
HONBITaThCSl HAaWTH OTBET B peKOMeHJyeMoW sureparype. Ecmu
CaMOCTOSITENIFHO HE yIaeTcsi pa3o0parhCcsi B MarepHase, HeOOXOIMMO
chopMyIHpOBaTh BOIPOC M 337aTh MPENOAABATEN0 HA KOHCYIbTALIUHY,
Ha MPAKTUYECKOM 3aHSITHH.

JlaGoparopHoe
3aHsATHE

JlaGopaTopHble  3aHATUSA  HampaBieHbl  Ha  (OPMHUpPOBaHME
NPaKTUYECKUX YMEHUH, CBA3aHHBIX C OpraHU3alleld aKTHBHOTO
B3aMMOJICHCTBUS  yYaCTHUKOB 00pa3oBaTeNbHOIO Ipolecca 10
U3YYEHUIO MaTepuana, 3aKpelUleHuEe IPaKTUYEeCKUX HaBBIKOB IS
peuieHus npodeccuoHalbHBIX 3aaay. [Ipy MOAroTOBKE K 3aHATUAM
HE00XOUMO MOBTOPUTH JEKIMOHHBI MaTepuai M0 U3y4aeMol TeMme,
U3Yy4UTh MaTepHajl, PEKOMEHIOBaHHBIM IpenogaBaTeiaeM M0 CIUCKaM
autepatypsl. [loaroroBka k 1a00paTOPHBIM 3aHATHAM IpECIeaAyeT JABE
OCHOBHBIC LIE€JM: NEPBOE - NOBTOPEHHE M3y4YeHHOro marepuaina. s
3TOr0 MCHOJb3YIOTCSI KOHCHEKTBhI JIEKIHMH, peKoMeHAoBaHHas 15
OCHOBHas U JONOJHMUTENbHAs JIUTEpaTypa; BTOpOe - YIriIyOJeHue
3HaHUM 1o TeMme. JlabopaTopHble 3aHATUS CIyXaT A 3aKperieHUs
TEOPETUYECKHX OCHOB, M3JaraeMblX B JIEKIMIX, MOJY4YEHUs
MPAKTUYECKUX HAaBBIKOB pelleHUs MpodeccnoHanbHbIX 3agad. OHU
OPOXOJAAT C UCIOJb30BAaHUEM CTEH/IOB, METOJIMYECKHUX YKa3aHUH,
y4eOHO-HarMAJHbIX TOCOOUH, B KOTOPBIX OTPa)K€H HEOOXOAMMBIN
MUHMMYM 3aJa4 JUii OCBOCHMS pa3leloB U TEeM JAMCLUUIUIMHBL
3aBepIarmieil 4acTbio JJa0opaTopHO paboThl sBIsAETCS 0QOPMIICHUE
B paboueil Terpaau oryera. CopeprkaHue OTYETa ONpPEeIseTCs] TEeMON
3aHATHSL U MOXET BKJIIOYAaTh B c€0sl BONPOCH! Pa3IMUHOIO XapaxkTepa.
Tax nmpu npoBeeHUH TaOOPAaTOPHOM pPabOTHI B COCTAaB OTYETa MOTYT
BXOJIUTh: KPaTKOE ONUCAaHUE METOAMKHU BBIMOJIHEHUS pabOThI, cxema
71a00paTOpPHOIl YCTaHOBKHM; HEOOXOJUMBIE pacueTsl MO 00paboTke
MOJIyueHHOM WHGOpMaly; aHalIW3 IOJYYEHHBIX JAaHHBIX M oOliee
3aKiitoyeHue  (BbIBOABI). JloMONMHUTENbHBIE M WHIMBUAYaJbHBIC
TpeOOBaHUS H3JIOKEHbl B METOJMYECKUX TOCOOMSIX K Kaxaou
n1abopaTopHoii paboTte

KosnokBuym

KonnokBuymbl HampaBieHbl Ha yriayOJeHHe TeOpPETUYECKUX 3HaHUM,
dopmupoBaHue [IPaKTUYECKUX yMEHUHI u KOMIIETCHIIU I
00ydJaronuxcs, MpPeayCMOTPEHHBIX TPOTPAMMOM JUCHUTUIIMHBL [Ipu
MOJArOTOBKE K KOJUIOKBUYMY HEOOXOAMMO IOBTOPUTH JIEKIIMOHHBIN
MaTepual 1o U3y4aeMou TeMe, U3y4uTh MaTeprall, pPEKOMEHI0BaHHbBIN
[IpenojaBaresieM II0 CIUCKaM JIMTeparypbl. B mpouecce 3aHATHN
oOpaliaTh BHUMaHHE Ha MPAKTUYECKOE MPUMEHEHHE TEOPHUH U Ha
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METOAMKY  pEUIeHHs  TUIOBBIX  3agad  [pogecCHOHATbHOU

JESITCIIBHOCTH.
ITucemeHHbIE 3HAKOMCTBO C OCHOBHOM U JIOIIOJIHUTEJILHOM JIMTEPATypOil, BKIItOYast
JAOMAaIlIHUEe  3aJaHMs | CIIPABOYHbIC U3/1aHUs, 3apyOeKHbIE HICTOUHUKHU, KOHCIIEKT OCHOBHBIX
(KOHCIIEeKT) IIOJIO)KEHUH, TEPMHUHOB, CBEICHHUH, TpeOYyIOIUX 3allOMUHAHUS U

ABIAOIIUXCA OCHOBOIIOJArarommMm B stoii TeMe. CocraBieHUE
KOHCIICKTOB 110 IMTPOYHUTAHHBIM JIMTCPATYPHBIM UCTOYHHUKAM U IP.

HpI/I IIOATIOTOBKE K 3aHATUIO H€06XOI[I/IMO OPUCHTHUPOBATBCA Ha
KOHCIEKTBI JIEKIMI, PEKOMEHAYEMYIO JIUTEPATYPY.

ITo Ka)KI[oﬁ H3 TEM JJIA CaMOCTOATCIBbHOI'O U3Yy4YCHUS, IIPUBCACHHBIX B
paboueit mporpamme, cieyeT CHaudajaa NpoYuTaTh PEKOMEHIOBAHHYIO
JUTEPATYypy W TPHU HEOOXOIUMOCTH COCTAaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  I[IOJIO)KEHHUH, TEPMUHOB,  CBEJIEHUHN,  TpeOyrolux
3alIOMHMHAaHUsA U ABJIAOIIKUXCSA OCHOBOIIOJIArartolmuMm B 3TOU TeMe.

I[JISI paciupCHuA 3HAaHUHU 110 AJUCHUIIIINHE PECKOMECHAYCTCA
HUCIIOJIB30BaTh I/IHTepHeT-pecprH:

MNpOBOAWUTL IIOMCK B PA3JIMUYHBIX CUCTEMAX, TaKHUX KakK O6IHI/I€
IIOUCKOBBIEC CHCTCMBI: www.yandex.ru, www.google.ru, a TaKXeE
CIICIIMAaJIbHBIC ITOMCKOBBIC CUCTCMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

Kourpoasnasa pabora enp KOHTpOIBHOW pabOTHI - MpPOBEpPKA pPA3BUTHUSI HABHIKOB,
(mucbMeHHast) YCBOEHUSI M 3aKPEIUICHUsI MaTepuaia, MOJYYEHHBIX INpPU U3YYEHUH
JTUCLUUIIMHBI, W BBIMOJIHSAETCS CTYJEHTAaMU 3a04YHOTO OOYy4YEeHUSI.
Pabora BBITIOJTHSETCS 1o WHAUBHUIYaIbHBIM 3a/laHUsIM

MAalIMHONMCHBIM WM  PYKOIMCHBIM  TekctoM. PabGora  maer
BO3MOYKHOCTb YCTAaHOBHUTH CTEIIEHb YCBOCHHMS MaTepuala U YMEHHE
IPUMEHSTh 3HaHUS, [TOJIyY€HHbIE TIPU U3y4YEeHUH JUCHUILINHBL PaboTa
CHOCOOCTBYET OBJIQJICHUIO MaTepuajoM, IPUBHUBAET HABBIKU B
CaMOCTOSITEIbHOM PEIICHUH MPaKTHUYECKUX BOIPOCOB U B padore c

JIUTEPATYPOU.

JK3aMeH (YCTHBII) OueHka oTBeTa Ha 3K3aMEHE MPOBOAUTCS B COOTBETCTBUU C
[TonoxxenneM o Oa/IbHO - PEUTHHTOBOM CHUCTEME OIICHKM 3HAHUI
crynenroB COI'Y.

8. OuenouHble cpencTBa AJIsl TEKYHIEr0 KOHTPOJIS ycleBAeMOCTH, Py0esKHOl aTTecTaluH 1
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUILIUHBI.

s mpoBeneHUs TEKYIIEro M UTOTOBOIO KOHTPOJIS HCIOJIB3YIOTCA CIEAYIOIIHUE OLEHOYHbIE
CpeACTBa: OTBEThl Ha BOIPOCHI (KOJJIOKBHUYMBI), MOATOTOBKAa W BBIMOJIHEHUE J1a0OPaTOPHBIX pPadoT,
MMCbMEHHBIE JJOMAalTHUE 3a/1aHus [0 BOIIPOCaM, TECTOBBIE 3aJJaHUs], TUCbMEHHbIE KOHTPOJIbHbIE PAOOTHI.

Buabi koHTpOJIA.

Pabouas nporpamma npeznosiaraeT TEKyIUH U IPOMEKYTOUHBINH KOHTPOJIb 3HAHUH.

Texywjuit KOHmpo.J1p — STO HENIPEPBIBHO OCYLIECTBIISIEMBIM MOHUTOPHUHT YPOBHS YCBOCHUS 3HAHUU
U (HOpMHUPOBAHUS YMEHHUH M HAaBBHIKOB B TEUEHHE CeMecTpa WM y4eOHOro roga. TeKylui KOHTpOIb
3HAHWH, YMEHUM M HAaBBIKOB CTYJEHTOB OCYILECTBIISETCS B XOA€ Y4EOHBIX (ayJUTOPHBIX) 3aHATHM,
MIPOBOJUMBIX II0 pacnucaHuo. PopMaMy TEKYIIErO0 KOHTPOJIS BBICTYNAKOT ONPOCHl HA CEMUHAPCKUX U
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MPAKTUYECKUX 3aHATHIX, a TaKKe KOPOTKHE (10 15 MUH.) 3a/1aHus, BBIMOJHSIEMbIC CTy/ICHTaMH B Havaje
JIEKIIMKA C TICJIBI0 TTPOBEPKH HAJIWYUS 3HAHWH, HEOOXOIMMBIX IJIi YCBOCHHS HOBOTO MaTepuaja WU B
KOHIIE JICKITMH ISl BBISICHEHUS CTETICHN YCBOCHUS U3JI0)KEHHOTO MaTepHara.

PyOexHbIli KOHTPOJIb OCYIIECTBISIETCS 1O OoJiee WM MEHEE CAMOCTOSTEILHBIM paslielnaMm —
y4eOHBIM MOXYJISIM Kypca W TPOBOJMTCS MO OKOHYAHWM W3YUCHHS MaTepuana MOIYyJs B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOeXHBI KOHTPOJIb MPOBOJUTCS C IICNBIO ONPENEICHUS KadecTBa YCBOCHHS
MaTepuana ydeOHOro MOAYJsl B IIeJIOM. B TeueHHe cemecTpa MPOBOAMTCS JBAa TaKUX KOHTPOIBHBIX
MEPOTIPUATHS 10 TpapUKy.

dopma MpoBeACHUS UTOTOBOTO YK3aMeHa — yCTHas1. Pe3ynbTupyrormias 3Kk3aMeHaIlMoOHHas OIICHKa
onpenensercs B coorBeTcTBUU ¢ [Tonoxennem COI'Y o 6amibHO-pEUTUHTOBOM CHCTEME OLICHKH 3HAaHUM

CTYIEHTOB.
BAJUIBHAS CTPYKTYPA OLIEHKMU.
MuH. Makc.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aJ1J1I0B 0aJ10B
Texkywias oyenka cTyeHTa B TeUeHUE 1-8 HeeIM COCTOUT U3: 0 20
e  BrINOHEHNE NMCHbMEHHBIX IOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUH U
CaMOCTOSITEIbHOM PabOThI (KOHCTIEKTOB)
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJJIOKBHYMBI)
e [loaroroBka u BHIIOJIHEHHE JIAOOPATOPHBIX PabOT
1-a pyberchan nucobMeHHA KOHMPOAbHAA PADOmMa (KOMRbIOMEPHOE MeCMUposanue) 0 15
Texywaa oyenka crynenta B Teuenue 10-17 Henenu coCTOUT U3: 0 20
¢ BrImoiHeHne TUCHhMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHSITHIA 1
CaMOCTOSITEITbHON pabOTHI (KOHCTIEKTOB)
e [loaroroBka v OTBETHI HA MPAKTHUUECKUX 3aHATUAX (KOJJIOKBHYMBI)
e [loaroroBka ¥ BHINIOJIHEHHE JIA0OPATOPHBIX PabOT
2-3 pybexcHas nuCbMeHHA KOHMPOIbHAA padoma (KOMRbIOmMEPHOe mecmuposanue) 0 15
Hmozo
0 70

8.1. IIpakTnyeckue (ceMUHApPCKNUE) 3aHATHSA

[TpakTuyeckue (CeMMHApCKKE) 3aHATUS MTPU3BaHbl HAYYUTh CTYJIEHTa CAMOCTOSTENILHO U3Yy4aTh U
aHAJIM3UPOBaTh yUEOHBIH MaTepuall.

Llenbi0 ceMUHAPOB JUIS CTYJIEHTOB SIBIsieTCA: 1) 3HAKOMCTBO ¢ 0a30BBIMHM MOHATHAMU Kypca; 2)
pHOOpeTeHNEe HABBIKOB aHaiM3a Y4eOHOro marepuana; 3) BbIpaOOTKa YMEHHUS CaMOCTOSITENIbHO H
KPUTHYECKH MOJIXOAUTh K U3ydaeMoMy mMarepuaiy; 4) popmMupoBaHuEe HABBIKOB YCTHOTO BBICTYIUIEHUS U
y4acTus B AUCKYCCUAX; 5) OArOTOBKA U 3allIUTa pedepaToB M0 U3y4aeMbIM TEMaM.

3amauell MPaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHUH SBISIETCS 3HAKOMCTBO C OCHOBHOW |
JIOTIOJIHUTEBHON JIUTEPATypOM, BKJIOYAsl CIPABOYHBIE W3/IaHUSA, KOHCIEKT OCHOBHBIX IIOJIOKEHH,
TEPMUHOB, CBEACHUH, TPEOYIOIUX 3allOMHUHAHUS M SIBJISIOLUIMXCS OCHOBOIOJAralolIMMU B 3TOH TeMe,
BBITNIOJTHEHUE WHIUBUAYAIBHBIX 3aJaHUil (IIOArOTOBKAa OTBETOB HAa BOMNPOCH! MPAKTUYECKOTO 3aHSITHS,
COCTaBJIEHHE YPAaBHEHUN peaklui, pelIeHHue 3a/1a4).
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3aHaHI/Iﬂ AJIA IPAKTHYCCKHUX (CeMI/IHapCKI/IX) 3aHATHH

MNPAKTHYECKOE (CEMMHAPCKOE) SAHSATHE Ne 1: «BaxxHelnmue KJIacCChI
HEOPraHWYEeCKHX coenHeHnid. OKCHAbI, KHCJI0ThI, 0OCHOBaHMs, coJin». (2 yaca)

Bonpocul 01a noozomoexku (Konnoxeuym):

1. BaxHelue KiIacChl HEOPraHMUECKUX coenuHeHu. [IoOHATHS OKCHIIa, KMCIIOTHI, OCHOBAHUS U COJHU C
TOYKH 3PEHHUS TEOPUHU 3JIEKTPOITUTUICCKON TUCCOLMALINH.

2. Okxcuppl: ompenelieHue, Kiaccu(uKalys, HOMEHKIaTypa, OOIUe METObI TOIYYCHHUS U XUMHUYCCKUE
CBOMCTBA.

3. OcHoBaHus: omnpezaencHue, KiaccupuKanys, HOMEHKIATypa, OOLIHMe METOAbl MONYYCHUS WU
XUMHYCCKHE CBOMCTBA.

4. KucnoTsl: onpejelieHue, KiacCU(pHUKaIUsI, HOMCHKIIATypa, 00IIue METOAbI TOIYYCHHUS U XUMHUYCCKUE
CBOMCTBA.

5. Conu: onpenenenue, kKiaccupuKaims, HOMEHKIATypa, OONIHME METOABI TOJNYYCHHS W XUMHUCCKHE
CBOMCTBA.

6. ID'eHeTHuecKkas CBA3b MEXKY KJIACCAMU HEOPTraHUUECKUX COCITUHCHHUIMA,

Iucomennoe oomawinee 3a0anue (YRpadscHenusm).

1.

2.

Kakue W3 mepedmciieHHBIX BellecTB pearupytor ¢ ruapokcuaom kamus: Mg(OH)z, A1(OH)s, ZnO,
Ba(OH),, Fe(OH)3? Hamucath ypaBHEHHS] COOTBETCTBYIOIINUX PEAKIIHA.

Kakve w3 yka3aHHBIX COeNMHEHHWH OymyT momapHo B3ammojeicTBoBaTh: P,Os, NaOH, ZnO, AgNOs;,
Na;COs, KC1, Cr(OH)s, H.SO4? CoctaButh ypaBHEHHUS PEaKIHii.

CocTaBUTh ypaBHEHHS pEaKIUil TMOJIY4YeHHS BCEMH BO3MOMKHBIMH CHOCOOAMH CIIEAYIOIUX COJEi:
cynbdar menu(ll), HuTpaT HaTpHs, KapOOHAT KANBIIHS.

Wsmensiss coorHomenust pearupytomux BemectB Ca(OH), wu Hs:PO4 Hammcats ypaBHEHHS peakiuit
MOJTyYeHUs] KUCIIBIX, OCHOBHOW M cpenHelt coseil. OcyleCTBUTh MPEBPAIICHUSI MEXy STUMH COJISIMH: a)
KHCJIast COJIb CPEHSIS COJlb, 0) OCHOBHAS COJIb CPEAHSSI COJIb, B) KUCIIAsl COJIb KUCIHAs COJb.

CocTaBUTh ypaBHEHUs PEAKIUH, C TIOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBHUTB CJIEYIOIINE TPEBPALICHUS:

a) Fe(OH)3—>F€203—>F€—>F6C13—>FC(N03)3,
6) P—P,05—H3P0s—Ca3(PO4)2—Caz(PO4),—Ca(H2PO4)2;
B) Cu(OH)2,—CuO—Cu—CuS0Os—Cu(NO3)>.

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSATHUE Ne 2: «Bomopoa, kucjopoa. Ilepokcun
BO0POAa». (2 yaca)

Bonpocul 013 noozomoeku (konnoxeuym):

1. Bomopon. Haxoxmenune B mpupome. IloiyueHue, CBOMCTBA M TNPHUMEHEHHE BOIOPOIA; (PHU3HUCCKHE W
xuMuueckue cpoiicTBa. Ocoboe monokeHue Bomopona B llepuoandeckoil cucteme syeMeHTOB. M30TOmBI
Bojiopoja; Ctpoenre u cBoiicTBa nona ruapokconns HzO*. Mon H™ 1 OCHOBHBIE THITHI THAPHIOB.

2. Kucnopon (obmmas xapaKTepucTHKa, CTPOEHHUE, CIIOCOOBI TONyYeHH s, (PU3MIECKHE ¥ XUMUYECKHE CBOMCTBA).
Oxcunpl. O30H (Moy4YeHue, CTpOCHUE, CBOMCTBA U MpuMeHeHne). O30HUAbI.

3. Bopa (cTpoenue, anoMannu (PU3MIECKUX CBOMCTB, XMMUYECKHE CBONWCTBA, OKUCIHMTEIBHO-BOCCTAHOBHUTEIBHBIE
CBOMCTBA). AKBAaKOMILIEKCHI U KPUCTAJIOTUAPATHI.

4. Tlepokcua BOmOpOAa (CTPOEHHE, METOJbI MOJYYCHHS, KHUCIOTHBIE M OKHCIUTEIbHO-BOCCTAHOBHUTEbHbIC
cBoiicTBa). [lepokcuasl u ux cBoiicTsa. [IpuMeHeHne Kuciaopoaa 1 NEPOKCHAA BOAOPOAA HA ITPAKTHKE.

Ilucomennoe oomawinee 3ad0anue (ynpary;crnenus):

1.  OObsicHHUTE CPABHUTEIBHO HU3KYIO aKTHBHOCTH MOJIEKYJIIPHOTO BOJIOPOJIA U BHICOKYIO
BOCCTaHOBUTENHHYIO aKTUBHOCTH BOZOPOJIa «B MOMEHT BBIZICIICHUS.

2. Ilpueaurte mnpuUMepbl TUAPUIOB, IOIYyYaeMbIX: a) COEJAMHEHHEM MeETala C BOJOPOIOM, 0)
KOCBEHHBIM ITyTEM.
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3. Kakwne cBoiicTBa MPOSBISICT IEPOKCHUI BOJOPOJA B OKHCIUTEIIEHO—BOCCTAHOBUTEIBHBIX PEAKIIHIX?
Ykazarh CTeTIeHb OKUCIIEHUS KUCIIOPO/Ia B 3TOM coelnHeHNH. Hammcats ypaBHEHUS peakiuii:

a) epMaHraHaTa KaJusi ¢ IIEpOKCHIOM BOJOPO/Ia B HEUTPAIbHOM cpere;
0) cynbara xpoma(lll) c mepokcumom BogopoIa B MISIOYHOM Cpee.

B) MEPOKCHU/IA BOJAOPOIA C XPOMATOM HATPHS B HEUTPAITLHOU Cpejie;

I') TIEPOKCHIA BOJOPO/Ia C HOIHIOM KaJIHs B KHCIIOW Cpefe.

VYpaBHATH HOHHO—3JIEKTPOHHBIM METO/IOM.

4,  Kakue CBOWCTBa MPOSBISAET IEPOKCH HATPHS B OKHCIMTEILHO—BOCCTAHOBUTEIBHBIX PEAKIHMAX?
VYka3aTh CTEneHb OKUCJICHHUS KHUCIOpOAa B 3TOM coeauHeHuH. HammcaTh ypaBHEHHUS peakiuu
TepMaHraHaTa Kajus ¢ IEPOKCUAOM HATPHs B KHCIIOH Cpee.

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 3: «p- 3JieMeHThI VII rpynmbi». (2 yaca)

Bonpocul 0na noozomoeku (konnoxeuym):

1. 3akoHOMEPHOCTH B W3MEHEHHMH DIICKTPOHHOM KOH(UIYpalMu, BEIMYHH pAINyCOB, DHEPIMH HOHH3ALIUH,
CPOJACTBAa K 3JIEKTPOHY, 3JEKTPOOTPHIATEIHHOCTH, XapaKTEPHBIX CTEeleHel OKHCIeHUs aroMmoB. Paszmuuune
sHepruu 3s —3p, 48, —4p u 5s —5p aTOMHBIX opOuTaIEeH.

2. OcobGennoct ¢ropa. CBOMCTBA raJOre€HOB, MEKMOJIEKYIIAPHBIE B3aUMOJECHCTBHA U (PU3HUYECKHE CBOMCTBA
npocThiX BemecTB. [lonyuenue nmpocTeix BemecTB. [I[puMeHeHne rajioreHoB. XUMHUUYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB, B TOM 4HCIE B3aWMOJCWUCTBHE TaJOT€HOB C BOJOW: pAcTBOPEHHE, CONbBATAlUA H
KJIaTpaToOOpa3oBaHUe, TEeTePOIUTHUECKOE pasioxeHne. (DuU3Mveckne CBONCTBA (PHEPTHsl AHUCCOIHAITUH,
JUTOJILHBIA MOMEHT, TeMIlepaTypa IUIaBJICHUS, KHIICHHS) TaloreHoBOIOpoAoB. CHocoObl IMOIyuYeHHS.
3aKOHOMEPHOCTH B M3MEHEHHU KHCJIOTHBIX M BOCCTAHOBUTENIBHBIX CBOWCTB TaJOr€HOBOJOPOJIHBIX KHCIIOT
(HT"). ABromporonns HF.

3. Mexranorennsie coexunenust (MI'C). CtpoeHne MOJIEKYIT B IPHOIMKEHHH METO/Ia BaJeHTHBIX cBs3eit (MBC).
Amnanorus B xuMuueckux cBorcTtBax MI'C u rajoreHoB: B3aMMOJEHCTBUE C BOJOM, OKHMCJIICHHE METaJlIOB,
aprononusanus. [Ipumenenne MI'C.

4. KuciopoaHble COEIMHEHUs TajoreHOB. 3aKOHOMEPHOCTH B CTPOEHMH M CBOMCTBaxX OKCHIOB. CrocoObl
nonryueHusi. Ismenenue crpoenus u cBoiict B psiny HI'O-HI'O>—HI'Os—HI'O4: Tepmuueckas yCTOWYHBOCTB,
OKUCIIUTENbHBIE, KHCIOTHO-OCHOBHBIE CBOWCTBA.

5. ComnocrapieHre YCTOWYMBOCTH W OKHCIHMTEIBHBIX CBOWCTB KHCJIOPOAHBIX KHCJIOT TaloreHoB. Ilopsjiok
B3aMMHOT'O BBITECHEHHSI TAJIOTEHOB U3 TaJIOT€HOBOJJOPOIHBIX, KHCIOPOI0COAECP KALITNX KUCIOT U UX COJIEH.

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).

1.  Kucnopoxcoaepxkamme KHUCIOTH xJiopa. JlaTh Ha3BaHHS KHCIOT M COOTBETCTBYIOLIMX COJICH IO
MEK/TyHapOIHOH HOMEHKJIaType. HamucaTh ypaBHEHHE peakIuH THIIOXJIOPUTA HATPHS C HATPATOM
CBHHIIA B HEUTPAJIBHOU Cpelie. YPABHATb HOHHO—3JIEKTPOHHBIM METOJIOM.

2. Kucnoponconepxamye KUCiIoTsl Opoma. JlaTh Ha3BaHUS KHUCIOT M COOTBETCTBYIOIIMX COJIEH IO
MEXIyHApOIHOH HOMeHKiIarype. Hamucath ypaBHeHHE peakinuu Opomara Kaiaus ¢ CyibhumaoMm
KaJIUsl B CEPHOKHCIION cpejie. Y paBHATh HOHHO—3JICKTPOHHBIM METOIOM.

3. Kucnopoxacoznepxaiye KHCIOTH Hoja. JlaTh Ha3BaHHMs KHCIOT M COOTBETCTBYIOLIMX COJICH MO
MEXK/IyHapOIHOH HOMeHKIaType. Hamucath ypaBHeHHE peakiuy HoJaTa Kajaus ¢ HOAUIOM Kalus B
CEPHOKHCIIOH cpenie. YpaBHATh HOHHO—AJIEKTPOHHBIM METOIOM.

4. OObsacuuth xapakrep uaMmeHeHus cwibl kuciotr B psagy HCIO—HCIO,—HCIOz—HCIO4. [lats
Ha3BaHUs ITUM KuciotaM. Kak MoiydaroT XJopaT Kaius M Tae ero npumeHstor? Hanmcatb
YPaBHEHHS PEaKIMU XJIOpATa KaJKs C MOJJOM B CEPHOKHCIION CpeJie.

5. OOBsACHUTH XapaKTep HM3MEHEHHS YCTOWYMBOCTH, CHJIbI KHUCIOT M OKHCIHMTEIBHOW aKTHBHOCTH B
psiny HCIO— HCIO2,— HCIO3—HCIO4. B kakux cpemax MposBISIOT OKUCIUTENILHBIC CBOWCTBA: )
THIIOXJIOPUTHI; 0) xiopaTtel? HanmcaTh ypaBHeHHs peakuuu Opomara Kajius ¢ OpOMHAOM Kaius B
CEPHOKHCIIOH Cpejie M YPaBHITh HOHHO—3JIEKTPOHHBIM METOJIOM.
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6. OO0bsicuuTh u3MeHenue cuibl kuciot B psiay HF—HCI—HBr—HI. Kak u moyemMy H3MEHSIOTCS
TEPMHUYECKas! YCTOMUYMUBOCTH U BOCCTAHOBHUTENbHAS aKTUBHOCTD B PALY

HF—HCI—HBr—H]I?

7. Hamucatp ypaBHEHHE peaknny KPHCTALUTUYECKOTO MOAWIA HATPUSA ¢ KOHIICHTPHPOBAHHOHN CEpHOI
KHUCJIOTOM.
8. [Tomygenue xmopa, 6poma u woma B snabopaTtopuu. Kakyio poib urparoT Xjiop, OpoM W HWOI B

OKHCIIUTETFHO—BOCCTAHOBUTENBHBIX peaknusax? Hamucars ypaBHEHUS peakinii.
a) XJIopa ¢ pacTBOPOM IIEJIOYH IPH HArpeBaHWM, 0) XJI0pa C paCTBOPOM HOJa;
B) HOJIa C XJIOPHOBATOM KHCIOTOM.
9. OOBSICHUTH N3MEHEHHNE OKUCIUTEIIEHO—BOCCTAHOBUTEIHFHBIX CBOUCTB B PALY
szC|szl’2v|2.
Hanmcatp ypaBHeHHE peaknyu nojaa ¢ OpoOMOM B BOJHOM PacTBOpE.

10. 3akoHunTh  ypaBHEHHsA  ciuenylmux — peakimui.  Koaddumuertst B OKHCIUTEIHHO—
BOCCTAHOBUTCIIBHBIX PCAKIUAX, IMMPOTCKAIOMIMX B BOAHBIX pacTBOpax, pacCTaBUTb HMOHHO—
OJICKTPOHHBIM METOA0OM:

a) KCIOs+ I+ HySO4 = I[) KIO3+ Kl + H,SO4 = I/I) KBr + KBrOsz+ H,SO,4 =
6) KCIOs + Bra + H,S04 = ¢) FeCls+ Kl = 1) PbO, + HCl(koHIL.) =

B) Cl;+ K;SO3+ KOH = x) MnSO,+ NaCIO + H,0 = K) I2+ NaSOs3 + NaOH =
r) Cl, + Ca(OH), = 3) I, + Ba(OH),; =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 4: «p — 3J1eMeHThI VI rpynnbm. (2 yaca)

Bonpocul 013 noozomoeku (konnoxeuym):

1. 3aKOHOMEPHOCTH B U3MEHEHHH DJIEKTPOHHON KOHMUIYpALUK, BETMYMH PaJIUyCOB, SHEPIMH HOHU3AIINH,
CPOZCTBA K AJEKTPOHY, XapaKTEPHBIX CTETICHEeH OKUCIIEHHSI, JIIEKTPOOTPULIATEIEHOCTH ¥ KOOPIUHAIIMOHHBIX
YHUCEN aTOMOB P —3JIEMEHTOB VI rpynisl.

2. 3aKOHOMEPHOCTH B U3MEHEHHMH (HM3UYECKUX CBOMCTB MPOCTHIX BEILECTB: JHEPIHS KPUCTAJIMYECKOM PEIIETKH,
Temneparypa (a3oBbIX TmpeBparieHuid. l[lodydeHne TpPOCTBHIX BEIIECTB W3 MPHPOIHBIX COSAUHEHUM.
IIpruMeHeH e XaabKOI€HOB U UX COEUHEHUN.

3. Bogopomnbie coenuHenus. Ilapamerpsl Mosiekyn HpD (uiMHA W JHEPrusi CBsI3W, BAICHTHBIA yroi),
3aKOHOMEPHOCTH U3MEHEHHsI (PH3NIECKUX CBOWCTB (UMOIBHBI MOMEHT, SHEPTHSI TUCCOLUAIINH, TEMIIepaTypa
($a30BbIX MEpexoJ0B). 3aKOHOMEPHOCTH B HW3MEHEHHUM KHUCJIOTHBIX M BOCCTAHOBUTCIIbHBIX CBOWMCTB
XaJIBKOT€HOBOIOPOIOB.

4. CoenuHeHHs XaJbKOIEHOB ¢ KHCI0poaoM. COMOCTaBlIeHHe CTPOEHHs M CBOMCTB OKCHI0B D02 1 D03. VeioBus
okuciienus: SO2 B SO3. Oxcokuciorsl HoSO3 u H2SO4: cTpoeHre aHMOHOB ¥ XMMUYECKUE CBOHCTRA.

5. Tlomyuenue, ctpoeHune u OKuciuTenbHble cBoMicTBa H2SOs. Tepmuueckas yYCTOWYHMBOCTH CYIIB(ATOB.
ComnocraBieHne CWIBI KHUCIIOT, TEPMHUYECKOW YCTOWYMBOCTH ¥ OKHUCIUTEIHHONW aKTUBHOCTH OKCOKHCIIOT
H2SOsu HoSO4. OcobeHHOCTH CTPOSHHS W CBOUCTB opToTe L1ypoBoii kucinoTsel HeTeOs. MHOT00O0Opa3ue KUcioT
CepHI.

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).
1. CrpoeHue MOJEKYNbl O30Ha COTJAaCHO METOAY BAJIICHTHBIX CBs3ed. YKa3aTh CTENEHb OKUCICHHS
KHCIIOpoJa B 030He. HamucaTe ypaBHeHHE peakluy 030Ha C UOAUIOM Kalusl B KUCIIOM cpefe.

2. CreneHn OKHCIICHUS CCPbl B COCAUHCHUSAX. OOBACHUTH HAa OCHOBAHUHU CTPOCHUA aToMa. Kakue
CBOIiCTBa MMPOABJIAICT CEPa B OKUCIIUTCIIBHO—BOCCTAHOBUTCIILHBIX peaK]_[I/I}IX‘.7

3. Hanucats ypaBHeHUs peakiuii cephl:
a) C KOHIICHTPUPOBAHHBIM PACTBOPOM IIEJI0OUH;
0) ¢ KOHIICHTPUPOBAHHON a30THOU KHCIIOTOM.
YpaBHATH HOHHO—AJIEKTPOHHBIM METOAOM.
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4, OOBsACHHUTL XapakTep M3MEHEHHs CHIbl KUcIOT B psny HoS—H.Se—H,Te. Hanucars ypaBHEHUs
peaxiuii TUapoNIU3a CyNb(uIa HATPUS U CEJICHHU/IA HATPUSI B MOJICKYJISIDHOM M MOHHOM Buje. Kakas
U3 CoJIeH TUAPOIN30BaHa B OOJIbIICH CTEIICHU U ITOYeMy?

5. KaK " MOUCMY M3MCHACTCA TCpMHUYCCKaAs YCTOfIqI/IBOCTI) U BOCCTAHOBUTCJIbHAA AKTUBHOCTH B pAOY
H,S—H,Se—H,Te?
6. KaKI/IC CBOMCTBA MMPOABIIAIOT COCIAUHCHUA Cepr(IV) B OKHUCIIUTCIBbHO—BOCCTAHOBUTCIIbHBIX

peakuusix? [louemy? Hanucats ypaBHeHUs peakuuii cynb(UTa HATPHS:

a) ¢ IUXpOMaTOM KaJlisl B CEpHOKHCIIOH cpene;

0) ¢ IMHKOM B PacTBOPE XJIOPOBOJAOPOIHOMN KUCIOTHI.

YpaBHATh HOHHO—3JIEKTPOHHBIM METO/IOM.

7. ConocTaBUTh KHCIOTHO—OCHOBHBIE UM OKHCIHMTEIbHO—BOCCTAHOBUTENIBHBIE CBOWCTBA OKCHIOB
ceppi(1V), cenena(IV) u rtemmypa(lV). Hamucath ypaBHEHHE peakIMU CEICHHCTON KHCIOTHI C
okcuaom cepri(IV).

8. B3aumogpeiictBue paz0aBieHHONW W KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI ¢ MeTaiiamu. Hamucartp
ypaBHEHUS peaknuii pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOM cepHOi KUCIoTHI ¢ Fe, Zn, Cu.

9. Crpoenue, noayderue u cBoiictBa SOCl, u SO.Cl,? Haspath 511 coenunenus. Hanucats ypaBHEHHS
peaxnuii THAPOIN3a ITUX COSANHEHUH B MOJIEKYJISIPHOM BHUJIE.

10. Kakwue creneHn OKHCICHHS TIPOSABISET cepa B THOCYIb(par—none? [IpuBectu cTpykTypHYyIO hopMyTy
THOCyIb(aT—HoHa. Hamucars ypaBHEHHS peakuunii THOCYIb(ara HaTpHs:

a) ¢ pa30aBIeHHON CEPHOU KHCIIOTOH;

0) ¢ XJIOpOM B BOJTHOM PacTBOpE,

B) C MOJIOM B BOJIHOM PacTBOPE,

r) Opomuia cepedpa ¢ H30BITKOM THOCYIIb(aTa HATPHS,

1) ¢ U30BITKOM OpOMa B BOJTHOM PacTBOPE;

€) C XJIOPOBOIOPOTHOM KHCIOTOH.

11.  OCoOEHHOCTh CTPOCHHSI TMEPOKCOCEPHBIX KUCIOT. CBOWCTBA MEPOKCOCEPHBIX KHUCIOT B
OKUCITUTEIbHO—BOCCTAHOBUTENbHBIX  peaknusax?  Hamwmcate — ypaBHEHHS — peakiui
MIEPOKCOIUCEPHON U IEPOKCOMOHOCEPHOM KUCIIOT C BOJIOM.

12. CaoiicTBa coJeil TEPOKCOCEPHBIX KHUCIOT B OKHCIMTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIHAIX?
Hanmcath ypaBHEeHUs peakiuii IepoKCcOaAnCyIb(ara aMMOHUS:

a) C pacCTBOPOM HO/IM]IA KaJTHUS;

0) ¢ pacTBOPOM HHUTPHUTA KaJIHSL.

YpaBHATH HOHHO—AJIEKTPOHHBIM METOJIOM.

13.  3aKOHYUTH U YPaBHATh HOHHO—3JIEKTPOHHBIM METOJOM CIEAYIOIINE PEAKIINU:

a) Na,SO3z + Na,S + H,SO, =

0) NaxS203 + I2 =

B) Na2SO3 + (NH.).S,03 + H,0

r) H2SO4(kon1.) + Pb =

1) H2SO4(konm.) + Ag =

e) H2SeOs+ Ag =

)K) N8.28203(I/I36.) + Cl, + H,O =

3) K>S:08+ Kl =

1) Na,S;03 + Cly(u36.) + H,0 =

K) Na28203(n36.) + Br,+ H,O =
MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 5-6: «p—3JieMEeHTbl V rpynmbl. A30T.
®ochop». (4 yaca)
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Bonpocul 01s noozomoexku (Konnoxeuym):

1.

3aKOHOMEPHOCTH B HW3MEHECHUH 3JEKTPOHHOW KOH(MUTYpalUH, BEIWYHH PaJUyCOB, JHEPTUU HOHHU3AIHMU
aTOMOB, CpPOACTBA K DJJEKTPOHY U 3JIEKTPOOTPHLATEIBHOCTH. XapaKTEpHbIE CTENEHU OKUCIEHUS U
KOOPAMHAIIMOHHBIE YHCIa. 3aKOHOMEPHOCTH B U3MEHEHHH KOOPAWHAILIMOHHOTO YHCIIa, IPOYHOCTU OJUHAPHBIX
(3-9), mBoitabIX (3=D) u TpoitHbIX (D=D) cBa3eil. OCHOBHBIC MPUPOIHBIC COCTUHEHUS, PUHIIMUITEI TTOTYYCHUS
U3 HUX a30Ta, ¢pochopa, MBIIIBIKA, CYPbMBI, BACMYTA.

Ponp coemunenuit azora u docdopa B 3xonoruu U B Ononmormueckux mpoueccax. [IpuMeHeHne mpocThIx
BEIIECTB.

Crpoenue Oenoro, KpacHOro m 4epHoro ¢ocdopa, MbIIIbsKa, CypbMbl W BHCMYTa. 3aKOHOMEPHOCTH B
HN3MEHEHUU (QU3MYECKHX M XMMUYECKHUX CBOMCTB MPOCTHIX BELIECTB. MeETOABI CBSA3BIBAHUSA MOJEKYISIPHOIO
a3orTa.

CTtpoeHre W 3aKOHOMEPHOCTH B M3MEHEHUH (DU3NYECKUX M XUMHUYECKHX CBOWCTB BOJOPOJHBIX COCTUHEHUM
OHs. Ilomyyenune U CBOHCTBa aMMHaka: AaBTOMOHHU3ALMS, PpPEaKUUU 3aMEIICHUSA, AKUEHTOPHBIC
(mpoToNMTHYECKOE B3aUMOJICHCTBHE C BOJOH), JOHOPHBIE (00pa3oBaHHEe aMMHAKaTOB) M BOCCTAHOBUTEIILHEIC
cBolicTBa. Tepmuyeckas ycTOWYMBOCTh coield aMMOHHs - (ocdaToB, XJIOPHIOB, CylIb(}aTOB, HUTPATOB,
HuTpuTOoB. ComnocTaBiieHue cTpoeHus U cBoicTB ammuaka NHs ¢ ruapokcunamuna NH>OH u rugpazuna NoHg
(KHUCTIOTHO-OCHOBHBIX U OKHCJIHMTEJILHO-BOCCTAHOBUTENIBHBIX). CTpOEHHE M CBOMCTBAa A30THCTOBOIOPOIHOM
KHCITOTBI.

[ony4enue, cocraB, CTPOEHHE W 3aKOHOMEPHOCTH B M3MEHEHHMH cBOMCTB okcuaoB azora: N2O, NO, N:Os,
NO2, N20s u N2Os. Tepmudeckoe pasiioskeHrue HATPATOB MeTauioB. [lomydeHune, conocTaBieHne CTPOCHUS U
cBoiictB azotuctoi HNO; u azornoit HNOs kucnor: TepMoauHaMudeckas yCTOMYMBOCTb, KHCIOTHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BOJHBIX PaCTBOPOB.

3aBHUCHUMOCTh COCTaBa MPOAYKTOB B3aUMOJECHCTBUSA a30THOM KUCIIOTHI ¢ MeTaiuiaMu oT KoHeHTpauuu HNOsz u
MIPUPOJIbI METALIA.

[lomyuenue, comocTaBieHHE  KHUCIOTHO-OCHOBHBIX, OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  CBONCTB U
TepMuueckoi ycrodunoctu kuciaor HsPO., HsPOs, HsPOs. B3zaumopeilictBue ¢ochopHOro anrumpuia c
Bogoi. [lomudochopubie kuciaoTel. OpTO-, HHUPO-, JTUHEHHBIC HIMKIMYECKUE MeTa-, mmoymdocdarsl.
B3anmopeiictBue pactBopumsix coneit HsPO,, HzPOs, H3POs ¢ AgNOs.

OCOOEHHOCTH  KHCJIOTHO-OCHOBHBIX M OKHCIHMTEIBHO-BOCCTAHOBHUTENIBHBIX CBOMCTB OKCOCOECIMHEHHUH
MBIIIbSIKA, CYPbMBI 1 BHcMyTa. OOIIre TeHACHIIMA B U3MEHEHUH CTPOCHUSI U CBOHCTB OKCHIOB M OKCOKHCIIOT
p- D27eMeHTOB 5—oif rpynmbel [lepuoamueckoi CcHUCTEMBI  (KHUCIOTHO-OCHOBHBIX W OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX).

IHucomennoe oomauinee 3a0anue (YnparyxcHeHusn).

1. Pasnoxenue coseit amMoHus. HamucaTe ypaBHEHHs peakIMid TEPMUYECKOIO Pas3iIOKEHUS
cnenytonmx coneir ammonmsi: NH4Cl, (NH4)sPOs, NHiNO2, NHaNOs3, (NH4).Cr.0;. Kakue u3 stHx
peaxknuil SIBISIOTCS OKHUCIUTEIbHO—BOCCTAHOBUTEIBHBIMU?

2. Bo3moxHbIe 1 XapaKTCPHBIC CTCIICHU OKUCIICHUA a30Ta. FI/I,I[pa3I/IH, MOJIy4YCHHUC, CBOMCTBA.

3. Bo3MOXHBIE W XapakTepHbIe CTEIIEHW OKHCICHHS a30Ta. [ MOpOKCHIaMWH, TOJy4eHHe, CBOICTBa.
Hanwucath ypaBHeHNS peakIuil THAPOKCHIAMHHA!

a) ¢ MHKOM B BojiHOM pactBope HCI;
0) ¢ XJIOPOM B IIEIOYHOM cpene. Y PaBHAThL HOHHO—AJICKTPOHHBIM METOIOM.

4. CBoliCcTBa a30TUCTON KHCIIOTHI U €€ COJEW B OKHCIMTEIbHO—BOCCTAHOBHUTEIBHBIX PEAKIUIX.
Hanwucath ypaBHeHNS peak1ii HUITPUTA KaJIUs:

a) ¢ cynsdartom xene3a(ll) B ceprHokucioi cpene;
0) ¢ mepMaHTaHATOM KaJusl B HEHTpPaIbHOH cpejie.
ypaBHfITB HNOHHO—J3JICKTPOHHBIM MCTO/I0OM.

5. A3OTHas KHUCIIOTA. CTpOGHI/Ie MOJICKYJIbI, BBaHMOHeﬁCTBHe C MCTaJllaMHM B 3aBHCHMOCTH OT
KOHOCHTpAHUU KUCJIOThI U aKTUBHOCTH MCTAJIJIOB. HpI/IBeCTI/I IPpUMCPHI.

6. KakoB cocTaB 1 MEXaHU3M OKHCIUTEILHOTO HeﬁCTBHﬂ «uapcxoﬁ BO,Z[KI/I»? Hammcatb YpaBHCHUA peaKuHﬁ:
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a) KOHIICHTPHUPOBAHHOM a30THOM KHUCJIOTHI ¢ KOHIICHTPHUPOBAHHON XJIOPOBOAOPOIHOMN KHUCIOTOM;
0) «I1apCcKOit BOJIKHY C 30JI0TOM.
YpaBHATH HOHHO—AJICKTPOHHBIM METOAOM.

7. Okcunpl azora. HamucaTe ypaBHEHHs peakIMil TEPMHYECKOTO DA3JIOKEHHS CIIETYIOIINX
autpatoB: KNOs, Cu(NOs)z, Bi(NOs)3, AgNOs.CoenuHEeHUs MbIIIbsIKA H CYPbMBI C
BojoposoM. [loiydeHue, poiib B OKHUCIUTEIbHO—BOCCTAHOBUTEIBbHBIX peakimsax? [IpuBectn
npuMepsl. Hanmcats ypaBHEHHE peakiiy ONPEICNICHUs MBIILIbsKA 110 MeToxy Mapia.

8. OxapakTepru3oBaTh W3MEHEHUE KHCIOTHO—OCHOBHBIX CBOMCTB B paxy HNO—H3:POs;—
H3A503f8b(OH)3fBi(OH)3.
9. Hammcath ypaBHEHHs peakIii B MOJICKYISIPHOM W WOHHOM BHUJE, IOATBEPXKIAIOIINE

ampoTteprsie cBoiicTBa Sb(OH)s.

10. YeM O0OBSACHACTCS  OKHCIMTEIbHO—-BOCCTAHOBHTENIBHAS  JIBOWCTBEHHOCTh  COCITUHEHHI
mbrmbska(l1l)? Hamucars ypaBHeHUs peaknnii apceHUTa HATPUS:

a) ¢ cynedarom meau(ll) B memnounoit cpene;
6) ¢ xmopuaom omosa(Il) B BogHoM pactBope HCI.
Y paBHATh HOHHO—3JICKTPOHHBIM METOJIOM.

11. Oxapaktepu3oBaTh u3MeHeHue xapakrepa cBsi3u B psaay NCls—PCls—AsCls—SbCl;—BiCls.
Hanucats ypaBHEHHUs peakiiii THIPOIN3a B MOJIEKYIIPHOM U HOHHOM BHJIE, YKa3aTh YCIOBHS
HX NPOTCKaHUA.

12. CpaBHUTP OKHCITUTENHHYIO AaKTUBHOCTh COCIWHEHHWH: HHUTpaTra Hatpusa, (ocdara Hatpus,
apccHaTta HaTpusda, BUCMYTaTa HaATPUA. Hanwucare YpaBHCHUC pPCaKIMM BUCMYTaTa HATpUA C
cynsdarom mapradmna(ll) B cepHOKHCTON cpene. Y paBHATE HOHHO—3IEKTPOHHBIM METOIOM.

13. B3anMopeiicTBUE MBILIBSIKA, CypbMBI U BUCMYTa ¢ KUciIoTamu. Hanucars ypaBHEHUs peakuuil
MBIIIBSAKA, CYPbMBI U BUCMYTa:

a) ¢ KOHIICHTPUPOBAHHOM CEpHON KHUCIOTOW IIPU HarpeBaHUH;
0) c KOHIICHTPUPOBAHHON a30THOU KHCIIOTOM MPU HArPEBAHUU.
YpaBHATh HOHHO—3JIEKTPOHHBIM METO/IOM.

14. Kakne u3 mepeuncieHHbIX CyabpumoB: As»Ss, SbySs, BixSs obpasyior tHocommn? Hamumcath
ypaBHEHHs PEAKIUii TTOJTYYEHUsSI COOTBETCTBYIOLIMX THOCOJIEH.

15. 3aKOHYUTh YpaBHEHUS CIEIYIONINX OKUCIUTEIIbHO—BOCCTAHOBUTEIBHBIX PEAKIUN (s
peakuuii, TPOTEKAIOIIMX B BOJHBIX pPAcTBOpax, KOIPQPUIMEHTHl pacCTaBUTh WOHHO—
AJIEKTPOHHBIM METOJIOM):

a) As + HySO4(xoH1.) =

6) Ko;HPO3z + KMnO4 + HoSO4 =

B) Bi(NO3)s; + SnCl; + NaOH(u36.) =
r) Sb + H2SO4(koHTI., TOpsuas) =

1) Bi + HNOs(koH1L.TOpsiuas) =

e) AsHz+ KMnO4 + H,SO4 =

k) Bi2O3+ KOH + KNO3 =

3) HNO3 + HCI + Pt =

u) KNOs+ Zn + KOH + H,0 =

K) Bi (N03)3+ NaOH + Cl, =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 7: «p- 3JieMeHTbI IV rpynmnbi». (2 yaca)

Bonpocul 013 noozomoeku (Konnoxeuym):
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1. 3akOoHOMEpPHOCTH B WM3MEHEHHH SIICKTPOHHON KOH(HIYpalWH, pa3MepoB aTOMOB, JHEPTUHM HOHU3ALHH,
CPOJIICTBA K DIIEKTPOHY, 3JIEKTPOOTPHLATEILHOCTH, XapaKTEPHBIX CTEIICHEH OKUCICHHS W KOOPIMHALMOHHBIX
YHCeNT aTOMOB.

2. OcHOBHBIC TPHPOIHBIC COCTMHCHHs, TIPUHIMIBI TOMyYEeHHsI U3 HHUX yrIepona, KPeMHHs, TepPMaHUs, OJI0Ba,
cBuHLA. [I[puMeHeHre MPOCTHIX BEIIECTB.

3. ®usnuecKkMe W XUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB: B3aUMOJCHCTBHE C pa30aBICHHBIMH U
KOoHIleHTpupoBaHHbiMU  pactBopamu  HCI, HNOs;, H.SOs, NaOH, wmeTtamiamu, HeMeTaIaMu.
[MonynpoBogHuKOBBIE CBOMCTBa KpemHUs W Trepmanus. Ilpounocts 2-3, O-H, O-I' (I'-ranoren) u 3-O
cBsi3eil. Pa3oBbie AUArpaMMBbl IPOCTHIX BELICCTB.

4. XapakTepHble CTEICHHM OKHCICHHS M KOOpAMHAIMOHHBIC uncia B psaxy C—Si-Ge-Sn—Pb. Anmas, rpadwr,
KapOuH, QyuiepeHsl — noauMopdHsie GOpPMBI yriepoaa.

5. BomopoaHbie COeTMHEHUsS YIEMEHTOB 4-0i rpymmbl. Paszinnune B peakMOHHOM CIIOCOOHOCTH YTIIEBOAOPOIOB
CHJIAHOB.

6. Kucnopoausie coenunenus p-3iaemMeHToB 4-oi rpymmbl. Mosekynsl CO u COy: mosny4eHue, COmoCTaBlIeHHE
CTpoeHUs, (QU3MUECKUX M XHUMHUYecKuX (B3ammogneiictBue ¢ HO, wMeramiamy, OKHCIHUTEIBHO-
BoccTaHOBUTENBbHBIE cBokicTBa, CO 1 CO; KaK JINTaHAbl) CBOMCTB.

7. Kap6ouwnsl meramwioB. Crpoenne u cpoiictBa Ho,COs. TepmoamHaMuueckas yCTOWYHBOCTH KapOOHATOB.
Crpoenune u cBoiictBa SiO,. ComocraBnenne ctpoeHus u cBoiictB COz u SiO,, kapOOHATOB M CHIIMKATOB.
OCHOBHBIE TUIIBI CTPYKTYpP CHJINKATOB.

8. Crpoenre W CBOWCTBAa IMAHOBOIOPOJA, POJAHOBOJOPOAA M HMX MPOM3BOAHBIX (umanua CN-, THOIMOHAT
(SCN)-uomnsr). Cynbhuasl repMaHusi, 0JI0Ba U CBUHIIA.

9. 3aKOHOMEPHOCTH B M3MEHEHHHM CTPOCHHS M XMMHYECKMX CBOWCTB OKCHIOB M ruapokcunoB Ge, Sn u Pb
(TepMoarHaAMHUYECKasl yCTOWYNBOCTh, KUCJIOTHO-OCHOBHBIE M OKHCIHTENEHO-BOCCTAHOBHUTENBHBIC CBOHCTBA).

Iucomennoe oomawinee 3a0anue (YRpadscHenusm).

1. [Tony4yenue u cBoicTBa OKCUIOB yriiepoaa. OTBET MOATBEPAUTh YPABHEHUAMHU PEAKLIMM.

2. Ilomyuenue u cTpoeHue HUAHOBOAOPOAHOM KUCIOTHI. [lnannasl. OTBET MOATBEPAUTh YpaBHEHUSIMH
peaKkuum.

3. Kpemumuii. CTpoenne aroma, xapakTepHbIe CTETIEHH OKMCIICHUS, XMMUYecKasi akTUBHOCTh. Hamucars

YPAaBHEHUS pEaKLUIi:
a) KPEMHUS C KOHIIGHTPUPOBAHHOW a30THON KUCIOTOW B MPUCYTCTBUH(TOPOBOIOPOTHON KUCIOTHI
0)KpeMHUS C PaCTBOPOM IIEIOYH;
B) TeTpaTOpH1a KPEMHHS C BOJIOM.

4. [Monyuenue cepoyriepona u THoKapOoHaTOB. CBOICTBA THOYTOJILHON KUCIIOTHI.
5. Krnaccudpukanmsa kapOuzoB MeTayuioB 1o tumy cBssu. [lomyduenue kapbunos. Hanmucats ypaBHEeHUS
peaxkuumn:

a) KapOu/1a KaJbIusl C BOJIOW;
0) xapOua aJIOMHUHUS C PACTBOPOM ILIEJIOYH;
B) KapOua aTfOMUHHS C XJIOPOBOAOPOJHON KHUCIOTOM.

6. Kak u mouemy M3MEHSIOTCS TepMUYECKas YCTOHYMBOCTH W BOCCTAHOBHTENILHBIE CBOMCTBA B PSIY
CH4—SiH4—GeH4—SnH4?

7. Hamucarp ypaBHEeHUS peakuMii OJy4YeHHS CHJIaHa U €r0 B3aUMOAEHCTBHSI C pACTBOPOM IIEIOYH.

8. Kak 1 moyemy M3MEHSIOTCS KHCIOTHO—OCHOBHBIE CBOMcTBa ruapokcuioB B psaxy C(IV)—Sn(IV)?

Hanwucats B MONeKysIsipHOM 1 MOHHOM BHie ypaBHeHHs peakuuii Ge(OH)a:
a) C pacTBOPOM ILENIOYH;
0) ¢ XJIOPOBOJIOPOAHON KHCIIOTOM.
MPAKTUYECKOE (CEMUHAPCKOE) 3AHAITUE Ne 8: «p—3JieMmeHTslI 111 rpynns». (2 yaca)
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Bonpocul 01s noozomoexku (Konnoxeuym):

1.

N o

3aKOHOMEPHOCTH B M3MEHEHHMHU DSJIEKTPOHHOH KOH(UIYpaluH, pa3MepoB aTOMOB, SHEPTUHU
WOHM3AllUM, CPOACTBA K OJJEKTPOHY, 3JIEKTPOOTPULATEIBHOCTH, XapaKTEpPHBIX CTEHEHEH
OKHCJIEHUSI U KOOPIUHALMOHHBIX YHCEN aTOMOB.

OcHOBHBIE IPUPOAHBIE COCIUHEHNUS, IPUHIMIIBI TIOTY4YEHUs U3 HUX O0pa, aJrOMHMHUS, Tajllus,
uHAUs, Tanus. [lpuMeHeHne NpocThIX BELIECTB.

XapakTepHble CTEIEHUM OKHMCICHHS M KOOpAMHAIMOHHbIE ducia Oopa. Kpucrammuueckas
CTpYKTypa, (u3uueckne W XWMHUYecKHe cBoiicTBa Oopa. Ilomydenume, cTpoeHme, CBOWCTBA
nubopana BoHs.

[onyuenue, ocobeHHOCTH cTpoeHus U cBoicTBa B2O3 1 GOPHBIX KUCIOT. 3aBUCUMOCTh COCTaBa
IIPOAYKTOB IONIUMEPHU3aLK 0KCOO0paToB OT pH cpensl 1 KOHIEHTPALHH.

JuaroHanpHOE CXOACTBO OOpa WM KpeMHHS Ha MpHUMepe TUAPHUIOB, TaJOreHUIOB, OKCHIOB U
okcokucnoT. ConocTaBlieHHE CTPOSHUSI U CBOMCTB O0paTOB, KApOOHATOB U HUTPATOB METAJIIIOB.
[Tomyuenue 6opa u3 IpUPOAHBIX coenuHeHn. [[puMeneHe Gopa 1 ero CoeMHEHNH.
[lony4enue, puznueckne 1 XMMUYECKUE CBOWCTBA aTFOMUHUS, TaJUTUs, HHAUS U TaJUIUSL.
3aKOHOMEPHOCTH B CTPOCHWH, TEPMHUUYECKOH YCTOWYMBOCTH, KHUCJIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB COCAMHEHHH 3JE€MEHTOB B CTEIICHH OKHCIICHUS
+3: OKCHABI, THAPOKCHUIBI, TAIOreHUbl. KOMIUIEKCHBIE COeIMHEHNS AIFOMUHNS, TAIIIHS, UHIUS
H TaJll1ygs. FI/I[IpI/III ATIOMUHUSA 1 aJIIOMOTUAPU/ILI HICJIOYHBIX 3JICMCHTOB.

Iucomennoe oomauinee 3a0anue (YRpadscHenusm).

1.

3.

[lomyuenue, cBOWCTBA U MPHUPOJIa XUMHYECKOW CBS3U TalloTeHUIOB Oopa. Hammcars ypaBHeHHS
peaximii tuaposnsa BFs u BCls.

[Monmyuenue mubOopana. [Ipupoma Xxumuueckoi CBs3u B auOopaHe? Hamucath ypaBHEHHE peakiUu
JTuOOpaHa C BOJIOM.

Bophas kucnota, nomydeHue, cBoiicta. BzanmoneiictBue O0pHOI KHCIOTHI:

a) C M30BITKOM ITICITOYH;

0) ¢ HEeIOCTAaTKOM MIeN04H (TIPUBECTH YPaBHEHUS pPeaKIInii)

4.

KauecTBeHHble peakiiuu Ha 00p, XapakTepHbIe Al OOpHOI KUCTIOTHI U ee coneil. [IpuBectn
YpaBHEHUSI  COOTBETCTBYIOIIMX  peakiui. IIpuMeHeHue  NaHHBIX  peakuuii B
dapmarieBTUUECKOM aHanu3e. HamucaTe ypaBHEHUs peakiuil Tuaposvza TeTpabopara
Hatpus (I u Il cranun).

I'uaposus ranorennio p—anementoB |l rpynmer. Hanucars ypaBHenust peakuuii ruaposmsa BCls u
AIlCl3. O6BACHUTH IPHYUHY TOTO, YTO THAPOJIU3 IPOTEKAET MO—Pa3HOMY.

BsaumoseiictBue Gopa W amroMuHHs ¢ KuciaoTamu? Hammcats ypaBHEHHS COOTBETCTBYIOIIHMX
peaKiuii ¥ paccTaBUTh KOAPPHUIMEHTH HOHHO—3JIEKTPOHHBIM METOJIOM.

AnroMoKanveBble KBaclpl. HamwcaTh ypaBHEHHUS peakiHid IOJyYeHUs KBACIIOB, MX WOHHM3AINU B
BOJHOM PacTBOPE U B3aMMOICHCTBUS:

a) ¢ M30BITKOM pacTBOpa LIEJI0YH;

6) ¢ pactsopom BaCl..

8.
9.

10.
11.

TIpumeHeHne amoMOKaIMEBbIX KBACLIOB B MEAUIIMHE.

KucinoTHo—0CHOBHBIE CBOMCTBA THAPOKCUAOB O0Opa W alfOMUHUSI, UX cpaBHeHHE. Hammcath
YpPaBHEHUSI COOTBETCTBYIOIIMX PEAKLUNA, JOKA3bIBAIOIIMX 3TH CBOKWCTBA, B MOJIEKYJIIPHOM U
HOHHOM BHJIE.

[Mony4yenune u ruaponu3 Oypel. XUMUYECKHUE OCHOBBI IPUMEHEHHS COSAMHEHHH Oopa B MeAUIINHE?

3aKOHYMTH  ypaBHEHUs  cienyrommx — peakuuit.  KoddduimeHTsl B OKHCIHTENHLHO—
BOCCTAaHOBUTEJIBHBIX PEaKIUsIX, NPOTEKAIONIMX B BOJHBIX pacTBOpax, Moao0paTh HWOHHO—
JJIEKTPOHHBIM METOJOM:

a) Al + NaOH + H,0 =
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6) Al + KNO2+ KOH + H,0 =
B) Al + KNO3 + KOH + H,0 =

r) Al + HNOj3 (ouenn pa3basi.) =
1) HsBOs;+ KOH(uegocr.) =

¢) HsBO3; + KOH(u30s1TOK) =

x) Na:B4O7+ H,0 =

3) Alx(SO4)3 + NaOH(u36.) =

u) Nas[Al(OH)¢] + HCI(u36.) =
k) ¢) AICl3+ Na;COs+ H.0 =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 9: «s-3j1eMeHThI 1, II rpynm». (2 yaca)

Bonpocul 013 noozomoeku (Konnoxeuym):

1.

2.

o

3aKOHOMEPHOCTH B HM3MEHEHHH JJIEKTPOHHBIX KOH(MWTYpanuid, BETUYHH PagUyCOB, SHEPTHMA
HOHH3AI[A aTOMOB.

OcoOeHHOCTH IUTHS. ODHEpPrusi KPUCTALIMYECKON pemieTkd, (U3HYecKue H XUMHYECKHE
CBOMCTBa MPOCTHIX BemecTB. OCOOEHHOCTH B3aMMOCHCTBHUS MIETOYHBIX METAJUIOB C BOJIOW TIO
PpALy JIUTUN — LE3UH.

3aKOHOMEPHOCTH B CTPOSHUHU U CBOMCTBaX (TepMHUYECKasT yCTOWYUBOCTH, KUCIOTHO-OCHOBHBIC
CBOWCTBa) OCHOBHBIX THIIOB COEIWHEHHI: OKCHAOB, TEPOKCUIOB, TUAPOKCUIOB, KapOOHATOB,
rasnoreHu10B. OCOOEHHOCTH KOMILIEKCHBIX COCIWHEHHH MIENOYHBIX 31eMeHToB. [lomyuenwue
HIETOYHBIX METAJNIOB U3 MPUPOJHBIX coequHeHui. IlpuMeHeHne IMeTOYHbIX METaUIOB M HX
COCTUHCHMH.

Ocobennoctu Oepuimus. [lomydeHue mTPOCTHIX BEMIECTB W3 TPHPOMHBIX COEIMHEHUIL.
lumpokcuapl OepuiUTMS M MarHUs: CTPOCHHUE, KHCIOTHO-OCHOBHBIC CBOWCTBA, pEaKIIUU
npoTonu3a u kouaeHcanuu nonos Be (I1) u Mg (I). KapOonaTsl Oepusuiis 1 MarHus.
3aKOHOMEPHOCTH B CTPOCHUHU M CBOMCTBAX OCHOBHBIX TUIIOB COCIMHEHUN IIETIOYHO3EMEIbHBIX
AJIEMEHTOB: OKCHJIOB, THIPOKCHIOB, KAPOOHATOB, TaJIOTEHUIOB.

JlnaroHaabHOE CXOJICTBO JIUTHI — MarHui; IMaroHaJbHOE CXOJCTBO OCPUILINN — aTFOMUHUIA.
[Ipumenenne OepriuIHsl, MarHUS U IMEIOYHO3EMENBHBIX 3JIEMEHTOB.

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).

1.

Kak n3mensaoTcs paguyc atoma, SHEPrHs MOHH3ALWHU, SHEPTHs THApaTallid U XUMHYecKas
akTUBHOCTB B psiay Li — Cs? OTBeT moaTBEepANTh YPAaBHEHUSIMU PEAKIIUiA.

Kak n3mensioTcs paguyc aroma, SHEPrHs MOHH3ALMHM, SHEPTHs THApATaldd U XUMHYecKas
aKTHUBHOCTH B psiny Be — Ba? OTBer moaTBepauTh ypaBHEHUSIMH PEAKLIUI.

OxapakTepr3oBaTh OTIMYHS CBOMCTB Be OT cBOHCTB apyrux s—siaemeHToB Il Tpymmei?
OOBsCHUTH IPUUYUHY MTONOOHBIX OTIAMUYMi. Hanucare ypaBHeHUs peakuuii:

a) OepmILTHs ¢ PAaCTBOPOM IIETOYH;
0) ruapokcuIa 6EpUIUTHAS ¢ PACTBOPOM IIIETIOYH.

Kak u3MeHSIOTCS KHCIOTHO—OCHOBHBIC cBolicTBa B psiny Be(OH), — Ba(OH), u moyemy?
Hanwmcats ypaBHeHWs peaknuid, noarBepxaaonmx amdorepabie cBoiictBa Be(OH): B
MOJIEKYJISIPHOM ¥ HOHHOM BHJIE.

Hamucats ypaBHeHuUs peakuunii mepokcuaa dapusi:

a) C CEpHOU KHUCIIOTOH;

0) c pacTBOpOM HHUTpaTa cepedpa;

B) C PaCTBOPOM HMOJIU/IA KAJIUsS B IPUCYTCTBUH XJIOPOBOJIOPOTHON KHCIIOTHI.
VYkazaTb, KaKUe CBOMCTBA MPOSBISIET MEPOKCH OapHs B KAXKION pEaKIyH.
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Kycouek matpust momectnnu B BoAgHbIN pacTBop cynabdara mean (II). Ilpu aTrom Habmr0q2110CH:
a) BbIJIEJIEHHE Ta3a, 0) BhINaieHHEe TOIyO0ro ocajka, B) N3MEHEHHUE IIBETa 0CaaKa OT roly0oro K
yepHoMy. Hanmmmre ypaBHEHHS BCeX YKa3aHHBIX PEaKLIU.

Kakue coiicTBa Tumpokcuia JTUTHS OTIMYAIOT 3TO COEIWHEHHE OT THIPOKCHIOB OCTaJIHHBIX
IeIOYHBIX MeTayutoB? JlaiiTe 0OBbsSICHEHNS Ha OCHOBE MOIAPU3AIMOHHBIX TPECTaBICHIIA.
Vkaxure oOIIMe CBOWCTBA M Pa3NUuusi B CBOHCTBaX KapOOHATOB M THUAPOKapOOHATOB S-
anemenToB | u Il rpynm (Tepmudeckass yCTOWIHBOCTh, PACTBOPHMOCTH B BOJIE, OTHOIIEHHE K
KUCIIoTaM u menoyam). Hanmmmmre ypasuenus cootserctByromux peakiui. [Touemy NaHCO3

cyliecTByeT B Bujie TBepoi conu, a Ca(HCO3), — Tombko B pacTBope?

NMPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 10: «d—u f-aniementsi III rpynmbi». (2

yaca)

Bonpocwl 013 noozomoexu (Konnoxkeuym):

1.

2.

3aKOHOMEPHOCTH B U3MEHEHHUH 3JICKTPOHHBIX KOHQUTYpaLuil, paanycoB, SHEPTUH HOHU3ALINH,
XapaKTepHBIX CTENIEHEeW OKUCICHUS U KOOPMHAITMOHHBIX YHCEN aTOMOB.

Penxozemenbubie anementsl (P33). JlantanumagHoe cxatme. Xumuyeckue cBoicTBa P30.
3aKOHOMEPHOCTH B CTPOCHHUM M CBOICTBaX OKCHIOB, TMAPOKCHAOB. CXOACTBO M paziIHyue
xumuu P33 u sneMeHToB 2-0i1 rpynmnsbl.

PenxozemenbHble 37€MEHTHI C NMEPEMEHHOW cTeneHbio OKucieHus, ocodbennoctu Ce(IV) u
Eu(Il). Paznenenune u npumenenune P30.

AKTHHUH ® aKTUHHUIBL. 3aKOHOMEPHOCTH B W3MEHEHHWH OJIIEKTPOHHOW KOH(HUTypaIum,
pannycoB, SHEPTHI HOHU3AIUH, XapaKTePHBIX CTENCHEH OKHUCICHUS, KOOPMHAIIMOHHBIX YHCE
aKTHHUS W akTUHHIOB. [loarpynmel Topust u 6epkius. [lomydenue, pusnyeckne U XMUMUIECKUE
(B3aMMOZEHCTBHE C KUCIOTaMHU, 1IEJI0YaMH, HEMETAIJIaM1) CBOMCTBA MPOCTHIX BEILECTB.
AxkTuHUAbl. VX OpUMeHEHHEe B TEXHHMKE. XapaKTepHble CTeneHu okucieHus. CoelrHEHUs
AKTHHUOB B BHICOKUX CTETICHSIX OKHCIICHUSI.

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).

1.

[Mouemy kapOOHAT anrOMHHUS Helb3s, a kapOoHaTel d-amemenToB Il Tpynmbl MOXHO TONYYUTH O
OOMEHHBIM peakusM B BOAHOM pactBope? IlpuBennTe mpuMmeps! 1BOMHBIX kapObonatos P3M. Kakoe
MIPUMEHEHNE OHU HAXOIAT?

PactBopuMoCTs B BOAE KPUCTAIJIOTHAPATOB COCTaBa 92(804)3 . 8H20, roe O — d-snement III

TPYIIIIBI, PE3KO YMEHBIIAETCS MPHU MOBLIMICHUH Temmeparypsl. CaenaiTe BBIBOI O 3HAKE TEIIOBOTO
addhekra mporecca pactBopeHus. [Ipemnoxure 0ObICHEHHS.

Hanumwure ypaBHeHHs! peakinii CKaHIUS U KaJbIMs C: a) BOJIOW, 0) a30THON KUCIIOTOM, B) a30TOM, T)
okcuzioM aszota (IV). Urto o0miero v kakue OTJIUYUS MOXKHO OTMETUTh B XUMHUYECKMX CBOHCTBAX 3TUX
METaIoB?

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 11: «d-3;1eMeHTBI IV rpynmbi». (2 yaca)

Bonpocut 013 noozomoexu (Konniokeuym):

1.

6.

ConocraBieHre JJIGKTPOHHBIX KOHQUTypanuii, BEIUYHH PaJdyCcOB, DHEPTUH HWOHU3AIIWH,
XapaKTEePHBIX CTENICHEW OKUCIEHUS, KOOPIMHAIIMOHHBIX YHCET aTOMOB P-3JIEMEHTOB U d-3JIeMEHTOB 4-
O rpyIIIBIL.

[IpupoaHbie coenUHEHUS, TOJyUYEHUE M COTIOCTaBICHNE (DU3NIECKUX U XUMUYECKMX CBOMCTB MPOCTHIX
semects d-31eMeHTOB 4-0if rpymIbL.

ComnocraBieHne CTPOSHHS U CBOMCTB OJJHOTUITHBIX coenuHeHuit B psaay D(1V) —3 (1) —3(1D).
KowmmnekcHble coequnenus 0-snemenTos 4-oif rpymnsl.

Pasnenenne coemuHeHuii 1upkoHus W radHusA. [IpuMeHeHHe TUTaHA, ITUPKOHHUS, radHUS W UX
COETMHEHUM.

Hucomennoe oomauinee 3a0anue (YnparyxcHenusn).
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Hamummre ypaBHeHus 4 peakumii, ¢ TOMOIIBI0 KOTOPBIX MOXKHO okcup TuTana (IV) mepeBectu
B PACTBOPUMOE COCTOSIHHUE. B Kakux 001acTAX MPOMBIIIEHHOCTH Henogb3yercs TiOp?

Kakoe mecto 3anmmaer TutaH B psany Hanpsbxerwid metamuioB (PHM)? Ilouemy xummdeckas
AKTUBHOCTh JAaHHOTO MeETaJyla HE COOTBETCTBYyeT ero mnojoxenmto B PHM? Hamummwmre
ypaBHEHUS peakiuii TUTaHA C TOPSYUMH KOHIICHTPUPOBAHHBIMU PAaCTBOPAMH CEPHOM, a30THOM
W TUIAaBUKOBOM KHCJIOT, & Takke C a30ToM, (ocdopom, yriepoaoM H KpPEeMHUEM IpH
temmeparype 1000 — 2000 °C.

Boruucius AH° n AG°, ycranosure, kakoil u3 merono nomyuenus TiCly spnsercs
npeanouTuTensHEIM: a) B3amMozeicTeue TiOo(x) ¢ HCI(r), 6) B3ammogeiicteue TiOp(k) ¢
Cly(r) u C(rp). Kaxoe npumenenue naxoaut TiCly B MeTammypruu TuTana?

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHAITUE Ne 12: «d-3j1eMeHTBI V rpynmbi». (2 4aca)
Bonpocul 013 noozomoeku (konnoxkeuym):

1.

2.

E

CormocTaBieHue 3JICKTPOHHBIX KOHPUTYpalui, BeIHMYHH PaJuyCcoOB, DHEPTUl MOHHM3ALMH, CTETeHEH
OKUCIICHUS, KOOPMHAIIMOHHBIX YHCEI aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 5-0¥ TPYIITIBL

[Ipupoansie coenuHeHus: d-3IEMEHTOB 5-0i TPyNNbI, MONyYeHHWE, NpUMEHeHHWe, (uindeckue u
XUMHYCECKUE CBOKWCTBA MPOCTHIX BEIIECTB d-3JIEMEHTOB 5-0# TPYIIIIbI.

ComnocraBieHne CTPOCHUS W XHMHUYECKHMX CBOWCTB KATHOHHBIX W AHHOHHBIX (OPM COENWHEHUI
BaHaawst (V) u dhocdopa (V).

N3ononucoequuenus: CTpoeHue, 3aBUCUMOCTb cocTaBa OT pH U KOHLIEHTpanuu.

ConocTaBieHle OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX W KHCIOTHO-OCHOBHBIX CBOMCTB COEIUHEHUU
BaHaus B creneHsx okucneHus [I-111-1V-V.

CoenuHeHUs] HHOOMS U TaHTaJa B HU3KUX CTETICHIX OKUCIICHUSI.

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).

1.

C ueM cBs3aHa, KaK MPaBUIO, HU3KAs KapOCTOMKOCTh TYTrOIUIaBKUX MeTamioB? Kak mensiercs
&KapocToikocTh MeTaiuioB B psimy V — Nb — Ta? B kakux ycjoBHSX pearupyroT BaHAIUH H
HUOOMH C KHCIOPOJIOM, BOJIOPOJOM, a30TOM, rajoreHamu? Hammimmre ypaBHEHMs yKa3aHHBIX
peakuuii. biaarogaps kakomy CBOWCTBY 3TH METaUIbl MPUMEHSIOT AJISl MOJIY4EHUs TITyOOKOTo
Bakyyma?

Kak MensieTcsi KOppO3MOHHAs YCTOMUMBOCTE B BOAHBIX pacTBopax B psagy V — Nb — Ta? B
KakKdX YCIOBUAX pearupyeT BaHAIUW C BOAOW, CEPHOM KHUCIOTOMN, IMJIABUKOBOM KHUCIOTOM,
CMECBIO a30THOM M IIJTaBUKOBOW KHCJOT, MIenoubto? Hamummre ypaBHEHHS YyKa3aHHBIX
pEeaKUHUd.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAITUE Ne 13: «d-3j1eMmenThI VI rpynmbi». (2 yaca)

Bonpocel 01s noozomoeku (konnoxeuym):

1.

ComocTaBieHrue JJNEKTPOHHBIX  KOHMUTYpanuid, BEIHMYWMH PaJUyCOB, DHEPrHi HWOHU3AIIWH,
XapaKkTepHbBIX CTETICHeW OKHUCIICHUS, KOOPIMHAIIMOHHBIX YHCEN aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 6-
O IpymIIbI.

CpaBHeHHE XMMUYECKUX M (U3MYECKUX CBOMCTB MpOCThIX BemiecTB O - sneMenToB 6-0ii rpymmbl. Mx
MOJTy4YeHHe U3 MPUPOIHBIX COSTMHEHUH U IPUMEHEHHE.

CormocTaBiieHrEe CTPOSHUS W CBOHCTB BBICIINX OKcHIOB D03 m kuciaor HxD0s. Kowmmexkcubie
coenuHeHus d-3J1eMEHTOB 6-0if TPYIIIIBL.

ComnocraBieHHe KHCIOTHO-OCHOBHBIX, OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB COEIMHEHUI
xpoma B psiy Cr (VI)—Cr (111)—Cr (I1).

Ilucomennoe oomawinee 3ad0anue (ynpary;crnenus):

1.

OxapakTepu30BaTh MOJOKEHUE XPOMA B PSIAYy CTaHAAPTHBIX JEKTPOJHBIX MOTeHIHanoB. Hanucatsb
ypaBHEHUS peakiuii XpoMa ¢ pa30aBIeHHBIMHA U KOHIIEHTPUPOBAHHBIMUA KHCJIOTAMH.
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2. OxapakTepn3oBaTh KHCIOTHO—OCHOBHBIE M OKHCIHTEILHO—BOCCTAaHOBHTEIIFHBIE CBOMCTBA
okcuaa u ruapokcuaa xpoma(lll)? [loaTBepanTh ypaBHEHUSIMH pEaKIHU.

3. VYka3aTh BO3MOXKHBIE M XapaKTepHbIE CTEINEHH OKUCICHUS Xpoma B coenmHeHHAX? Kak

WU3MEHSIOTCS KUCIIOTHO—OCHOBHBIE M OKHCIIMTEIbHO—BOCCTAHOBHUTEIbHBIE CBOHCTBA B PAAY

THIPOKCHIIOB XpOMa C yBEJIMYEHHEM CTEleHH OKUciIeHHs xpoma? lloaTBepauTh ypaBHEHHUSIMHU

peaKInid.
4, Ykazarb, Kakrie HOHBI CYIIECTBYIOT B BOAHBIX pacTBopax coierd xpoma(lll) u xpoma(VI):
a) npu pH > 7;
0) mpu pH<< 7.
5. [IpuBecTr mpUMephbl COOTBETCTBYIOIINX COCAUHEHUH, Ha3BaTh UX. I[pUBECTH ypaBHEHUS pEaKLIMii

THAPOJIN3a B IIPOTOJIUTUYCCKOM BHUJIEC.

6. Kak nomyunTh mepokcuzn xpoma M3 auxpomara kanus? KakoBa cTelneHb OKHCICHHMS XpoMma B
nepokcuae xpoma? Kakue CBoiiCTBA NPOSBISET NEPOKCHI XpoMa B  OKUCIHUTEIbHO—
BOCCTaHOBUTENBHBIX peakuusax? [lonTBepanTs ypaBHEHUAMHU pEeaKIMH.

7. 3aKOHYUTH ypaBHEHUS CIEAYIONUX OKHCIUTEIbHO—BOCCTAHOBUTEIHHBIX PEaKIWi (A peaxiui,
MPOTEKAIONIUX B BOJHBIX PACTBOPaX, KOA(MGUIMSHTHI OJ00paTh HOHHO—3JICKTPOHHBIM METOIOM).
OrnpeaenuTs MOJIIPHBIC MACCHl KBUBAJICHTOB OKUCIIUTEIICH U BOCCTAHOBUTEJICH B pEaKITHIX:

a) K[Cr(OH)4]+Br,+ KOH =

6) CrClz + NaS;0g + H,0 =

B) KoCr,07 + H,S + H,0 =

1) Cra(SO4)3+ (NH4)2S,03 + H,0 =

1) Nas[Cr(OH)g] + Cl; + NaOH =

e) Na,CrOs+ NayS + H,0 =

>K) K2Cr207 + H202 + HoSO4 =

3) K>Cro07+ KNO, + H,SO4 =

u) K[Cr(OH),] +H20,+ KOH =

k) KoCr07 + Kl + HxSO4 =

8. Hanucats ypaBHenust peakuuii (¢ koddduirentamu) 1ist CIeayonux MpeBpaieHui:
a) K2Cr207 — CrOs — Cr2(S04)3 — KoCrOs4 — KoCro07 — CrCls — Cr(OH)3

6) K>Cr07 - KoCrO4 — Crz(SO4)3—) CrOHSO4 —> K[CT(OH)4] — KyCrO4 — KoCr07
B) CrClz —» Cr(OH); — Cr;03 — KCrO, — K[CI’(OH)4] —> CT(N03)3

r) Cr— CI’z(SO4)3 d [CI’(OH)a] — K2CrOs — KoCrO7 —» CrOs —» CI’z(SO4)3

IL) Cr,03 - NaCrO; - Na,CrO4 — NaCr,07 — CI'z(SO4)3 — CrOHSO,

e) CrOz — Cr;03 = K>CrOs — K2Cr207 — CI’z(SO4)3 - Ks[Cf(OH)s]

x) KoCrOs — KoCr,07 — CrOs — CI’z(SO4)3 - K[CT(OH)4] — K2CrOq4

3) Cr = CrCl;— K3[Cr(OH)s] — K2CrOs — KoCra07 — CrOs — Cro(SO4)3

1) KoCrOs4 — K2Cr207 — CrOs — Cr2(S04)3 — Cr(OH)s — CrClz — CrOHCl;
K) Cr2(S04)3 — K3[Cr(OH)s] — Cr2(S04)3 — K2CrO4 — K2Cr207 — CrCls— Cr(OH)s

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAITUE Ne 14: «d-3j1ieMeHnThI VII rpynnbi». (2 yaca)

Bonpocul 01a noozomoeku (konnoxeuym):
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1. CpaBHuTenbHAs XapaKTEPUCTUKA OIICKTPOHHBIX KOH(UIYpaluid, BENUYHH pPaAJUYyCOB, DHEPIuUil
MOHU3AIINH, XapaKTEPHBIX CTEIICHEH OKHMCICHUS! M KOOPIMHAIMOHHBIX YKMCE aTOMOB P- JIEMEHTOB U
d-311eMeHTOB 7-0if TpYIIIbIL.

2. TlpuponHble COeTMHEHUs, MONy4YeHHE, (pU3NUECKUE, XUMUUECKUE CBOMCTBA M MPUMEHEHHE IPOCTHIX

BemiecTB d-271€MEeHTOB 7-O1 TPYIIIIHL.

CornocraBieHie CBOWCTB COSIMHEHUI MapraHiia ¢ pa3IHYHbIME CTEIICHSIMH OKHUCIICHHS.

CpaBHEHHE CTPOCHHS U CBOICTB (TEPMUYECKON YCTOHYMBOCTH, KUCIOTHO-OCHOBHBIX, OKHCIUTEIBHO-

BoccTaHoBUTENRHEIX ) coequuenuit Mn (VII)-Te (VI)-Re (VII).

5. CoennHeHHs peHHs B HU3KUX CTCTICHSAX OKHCIICHHUSI.

H~ow

Ilucomennoe oomawinee 3a0anue (YRpadsCHenusm).
1. Kakoe nosnoxeHue B psly CTaHAAPTHBIX 3JIEKTPOAHBIX MMOTEHLIMAIOB 3aHnMaeT Mn? Kak
B3auMOJIeHCTBYET MN ¢ KucioTamu, BOJOM?

2.  Kak u3MeHsIOTCS KHCIOTHO—OCHOBHBIE CBOMCTBA B ALY OKCHUIOB M I'MAPOOKCHIOB MapraHia C
yBEJIMYEHUEM CTENeHH OKHCJIeHMs Mapranua? Hamucare ypaBHeHHUs peakuui nonydeHuss MnOg,
HUCXOJs U3 COCIMHEHUI MapraHia:

a) ¢ 0oJIee BRICOKOM CTEIIEHBIO OKUCIICHUS;
0) ¢ OoJree HU3KOW CTEIICHBIO OKUCIICHHS.
Koaddummentsr mogodbpaTs HOHHO—AIEKTPOHHBIM METOAOM.

3. OxapakTepu30BaTh KUCIOTHO—OCHOBHBIE U OKHCIIMTEIbHO—BOCCTAHOBUTEIbHBIE CBOMCTBA MnOy.
OTBeT NOATBEPAUTH YPABHEHUSIMH PEAKIIHIA.

4. Kakwue cBoiicTBa MpOSABIAIOT MAaHT'AHATHI B OKUCINUTENIbHO—BOCCTAHOBUTENBHBIX peakiusx? OTBeT
NOATBEPIUTH YPABHEHUSMU PEAKLUI.

5.  Kak Bmusier pH pacTtBopa Ha OKHCIMTENbHBIE CBOMCTBa mepmaHraHatoB? OTBET MOATBEPIUTH
YPAaBHEHUSIMU PEAKLUH, B3B B KAUECTBE BOCCTAHOBUTEIIEH:

a) cynb(dut HaTpus;

0) moauI KaJHs.

6.  3aKOHYHUTHL U yPABHATH HOHHO—3JIEKTPOHHBIM METOJIOM CIIEAYIOIINE PEAKIINH:
a) KMnO4+H3S + HS04 =

6) MnSQO, + K,S,05+ H,0 =

B) KMnOs+ Na,SO3z+ H,SO,4 =

r) MnSO4+ NaClO + H,0 =

1) KMnO4+ Kl + KOH =

e) KMnOs+ Kl + H,SO4 =

x) KMnO, + KI + H20 =

3) KMnO4 + KNO; + KOH =

I/I) KMnO;s +FeS0O4+ H,SO4 =

k) KeMnO4+ H20,+ H,O =

7.  Hanwucartp ypaBHeHus peakiuii (¢ koadduueHTaMu) 1Jisd CIeIyIoINX IPEeBpaIleHN:
a) Na2MnO4 — NaMnO4 — MnO2 — MnCl, - HMnOg4
6) Mnh —> Mn(N03)2 — MnO; - KxMnOs— MnSO;— Mn
B) MnO,; — Na;MnO4; — MnO; — MnCl; — MnOHCI

F) MnSO; - HMnO4 — Mn,O7; = MnO, — Na;MnO4

1) MnzOs — Mn — MnS — MnSO; — HMnOs — MnO;

e) MnO, —» CaMnO3; - MuCl, - HMnOs — Mn,0-

)K) KMnO4 —> Mn02—> KzMnO4 —> MnC|2 — Mn
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3) MnO2 —» KoMnOs — KMnOs — MnSO4 — (MnOH)2SO4 — MnSO4
1) Mn(NO3)2 - HMnOs — Mn20O7 — MnO2 — NazMnQ4
K) MnO; - KoMnOs — MnSO4 — MnSOs — HMnO4 —» Mn,07

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSAITUE Ne 15: «d-3j1eMmenThl VIII rpynmnsi». (2 yaca)
Bonpocel 013 noozomoeku (Konnoxeuym):

1.

N

3d smemeHTHI — Jkene30, KoOambT, HUKENb. CpaBHEHHE JIIEKTPOHHON KOH(PUTypaIiy, pajiycosB,
SHEPrUil MOHMU3AINHU, XapPAKTCPHBIX CTCIICHEH OKHCICHHUS W KOOPAWHAIIMOHHBIX YHCENl aTOMOB ITHX
3JICMEHTOB.

[IpupoaHbIe cCOeAMHEHHS, TTIOTyYSHHE, TPUMEHEHHUE M CBOWCTBA MPOCTHIX BemecTB. DeppoMarHeTH3M.
CorocTaBiIeHIE CTPOCHHUS U XMMHIECKUX CBOMCTB coequHeHuit Fe, Co, Ni co crenennio okucienus 11
n III. CpaBHeHHE CTPOCHUS M CBOWCTB KOMIUICKCHBIX (I[MaHHJbI, AMMHAKATHI, TaJOTCHUIbI)
COCZIMHEHUH JKene3a, KoOabTa, HUKEJISL.

[Tomyuenue u comnocraBnenue cBoicTB coemuHeHnit Fe (III) m Fe (VI). KapOoHnmnel mepexomHbix
3JICMEHTOB.

4d-u 5d-sneMeHTBI: pyTeHHH, POIHIA, MAUTAAWHA, OCMHU, WUPUAWH, MiathiHa. [IpupojaHbie
COCIMHCHHUS, TOyYeHUE, NMPUMEHEHHE, (U3MYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BENIECTB.

Hucomennoe oomauinee 3a0anue (YnparcHeHusn).

1.

OxapakTepr30BaTh U3MEHEHNE OKHCIUTEIbHO—BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaos Fe(Il),
Co(1I) u Ni(II).

Kaxue u3 yka3aHHbBIX THIPOKCHIOB MOKHO OKHCIUTH IepokcuioM Bogopoaa? [louemy? Ilpusectu
ypaBHEHUS BO3MOXHBIX PEaKIuil.

OxapakTepr30BaTh U3MEHEHHE OKUCIUTENbHO—BOCCTAHOBUTENBHBIX CBOMCTB ruipokcruaos Fe(Ill),
Co(11) u Ni(IlT)? Hanucats ypaBHEHHS peakiMii XJIOPOBOJIOPOTHON KUCIOTHI:

a) ¢ ruapokcuaom xenesa(lll); 6) ¢ rumpoxcumom kobamsTa(lll).

Bo3moskHa i moro6Has peakiust ¢ ruapokcuaom Hukess(11)?

Oxapakrepu3zoBaTb CBoOicTBa (eppaToB B  OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKLHUSX.
Hanmcats ypaBHeHusi peakuuii ¢eppara HaTpus C KOHLEHTPUPOBAHHOM XJIOPOBOAOPOIHOMN
KHUCJIOTOM.

Kak B3aumozielcTByeT ele30 ¢ KOHLUEHTPUPOBAHHBIMHM a30THOW M CEPHOM KUCIIOTaMH Hpu
OOBIYHBIX YCIOBUSIX H NpU HarpeBaHun? COCTaBUTh YPaBHEHHS COOTBETCTBYIOIINX PEAKIIUH.
Hammcats ypaBHenust peakiwii ruaposnsza FeSOs u Feo(SO4); B MONEKyIApHOM 1 HOHHOM (opMme.
B kakom, cimyuae creneHp rujaponusa O6osbie U moueMy? Kak MOXXHO yCHIIUTH THIPOJIHN3 3THUX
coen?

3aKkOHYNTH  ypaBHeHHWsS  cieaylommx  peakuud.  KodhduIueHTsl B OKHCIUTEIBHO—
BOCCTAHOBUTEJILHBIX PEAKUUsIX, NPOTEKAIOIIMX B BOAHBIX pacTBopax, HOA00paTb HOHHO—
3JIEKTPOHHBIM METO/IOM:

a) K4F€(CN)6] + KMnO4+ H,0O =
6) Fe,Os+ KC|03 + KOH =

B) Pt +HNOs;+ HCI =

r) FeS +HNO3(koHrr.) =

1) Ni(OH), + Br,+ KOH =

e) KoFeOs + Kl + H,SOs=

) Co(OH)2+ Cl; + KOH =

3) K3[Fe(CN)s] +H20,+ KOH =
u) Ni(OH)3+ HCl(xoH11.) =
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k) Co(OH); + NaOCI + H,0 =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 16: «d—3emenTsl I - 11 rpymm». (2 gyaca)

Bonpocel 013 noozomoeku (kKonnoxeuym):

1.

ComnocraBineHrne JIEKTPOHHBIX KOHQUTypanuii, BETWYHH pPaadycoOB, DHEPTUH HWOHM3AIINH,
XapaKTEPHBIX CTCIICHEH OKUCICHUS U KOOPIWHAIIMOHHBIX YHMCENI aTOMOB S-3JIEMEHTOB M d-3JIEMEHTOB
1-oii rpynmel.

[IpuponHsie coennHeHUs, MOTyIeHNE, TPUMEHEHHE, (PM3NMIECKNE M XUMUIECKHE CBOMCTBA, MPOCTHIX
BelecTB d-371€MEHTOB 1-0M TPYIIIIb.

ComnocraBieHUE CTPOCHUS U CBOWCTB OJHOTHUITHBIX COCIUHECHUN (OKCHUIBI, THIPOKCH/IBI, TAOTCHU/IBI)
S-anmeMeHToB U d-sremeHToB 1-0i rpynmsl. Ocobennoctu coenuuennit Cu (II) u Au (I1I).
Kommuiekcuble coemuHeHus d-3yieMeHTOB 1-0if Tpymibl (aMMHakaThl, ITUAHHIbBI, TaJOTCHUIBI):
KOOPJIMHAIIMOHHBIC YHUCJIA, 3aBUCHUMOCTh (OPMBI KOOPAMHAIMOHHOTO MOJUAJpa OT SJICKTPOHHOU
KOH(UTYpalnuy IEHTPATEHOTO aTOMa U TIPUPOIBI JINTaH/a.

ComnocraBieHUE 3JICKTPOHHBIX KOH(UTYpalvif, paJMyCcoB, OSHEPrUii HOHM3AIMH, XapPaKTCPHBIX
CTETICHEW OKHCIICHHSI, KOOPAMHAIIMOHHBIX YHCET AaTOMOB S-3JIEMEHTOB U d-3JIEMEHTOB 2-0 IPYIIIIHI.
[IpuponHbie coeqMHEHNUs, MONyYEeHHE, MPUMEHEHUE, (GU3NIeCKHe W XUMHYECKHE CBOWCTBA IIMHKA,
kanMmus, pryTd. CpaBHEHUE CTPOCHUS M CBOMCTB OKCHOB, THAPOKCHJIOB U TaJIOTEHUIOB d-3JIEMEHTOB
2-0W TpyMIEL.

Kommuiekcuple coenmHennss d-3JIeMEHTOB 2-0M TpYIIBL: aMMHAKaThl, TaJOTCHUIBI, ITHAHHIBL.
IIpumeHneHre coeIMHEHUI IUHKA, KaAMUs, PTYTH.

Ilucomennoe oomauinee 3a0anue (YRpadscHenusn).

1.

[Tonp3ysCh METONOM BAJICHTHBIX CBSI3€H, OOBACHUTH MEXaHU3M OOpa30BaHHUA XMMHYECKOW CBSI3H,
TUN THOPHUIU3ANNN H TEOMETPUIECKYIO KOH(PHUTYPAIIUIO CIEAYIOINX KOMIUIEKCHBIX HOHOB:

a) [Cu(NHs)2]"
6) [Be(OH).]*
B) [Ag(CN)2]-

r) [Zn(NHs)a]**
) [AUCL]

e) [Zn(H20)4]
x) [AQ(S203)2]*
3) [Hgl ]

u) [Be(H20)4]**
K) [Zn(OH). P>

2.

Hanwucate snextponHsie GopMyiisl aToMoB 3neMeHTOB | B-rpynmnbsl. Kakue cremenu oxucneHus
MmoryT npossisate Cu, Ag, Au?

a) Hammucatp ypaBHenus peakuuii ruaposmsa CuCl, u AuCla.

0) [logBepraroTcs i ruApoaN3y coiu cepedpa? Ilouemy?

3.

OxapakTepn30BaTh B3aMMOEHCTBHE MeIH, cepedpa W 30J0Ta ¢ KuciIoTamMu. Hamucare ypaBHEHHS

peaKiuu.

Oxapakrepu3oBath B3anMozeicTere ruapoxcuaa Meau(ll) co menouamu 1 pacTBOpoM amMMHuaka (Ha

npruMepe peakiuii ¢ U30BITKOM THPOKCH/IA HATPHSI U C BOJHBIM PACTBOPOM aMMHAaKa).

Kakwne 3Ha4eHMS CTaHIAPTHBIX 3JIEKTPOIHBIX MOTEHITHAIOB HMEIOT Zn 1 Hg? Kak B3anMoaeicTByIOT
Zn u Hg c pa30aBlieHHBIMH W KOHIICHTPUPOBAaHHBIMH KHucloTamu? HammcaTh ypaBHEeHHs
peakuui.

42



6. Hamucats ypaBHenus peakuuii comerr mmaka(ll) u pryru(ll) ¢ pactBopom ammuaka. Kak BiamsroT
MIPUCYTCTBUE COJICH aMMOHHMSI M M30BITOK aMMHaKa Ha 3TO B3aUMOJCcTBUE?

7.  Hammcate B MOJNEKYISpHOM M WOHHOM BHJAE YPaBHEHHUS PEaKIMi THUAPOJIN3a HUTPATOB LMHKA,
prytu(l) u prytu(Il). Kak MoxHO 0cnabuTh FHIPONIN3 3TUX COJICH?

8. OxapakTepHu30BaTh OKUCINTEIIEHO—BOCCTAHOBUTENbHBIE CBOIcTBA coennueHui pTyTu(l) u pryru(ll).
OTBET MOATBEPAUTH YPABHCHUSIMH PCAKITHIA.

9. OxapakTepHu3oBaTh CIIOCOOHOCTH (-3JIEMEHTOB K KOMILIEKCOOOpa3oBaHuio Ha mpuMepe Zn, Cd, Hg.
OTBET MOATBEPAUTH YPABHCHUSIMH PCAKITHIA.

10. I/ICHOHLSYSI BEJIMYMHBI KOHCTAHT HECTOMKOCTH COOTBCTCTBYIOIIIUX KOMIIJICKCHBIX MOHOB, cleanTe
BBIBOJIbI O BO3MOXXHOCTH 06pa3OBaHI/I$I HOBBIX KOMIIJICKCHBIX COCAMHCHUN U HAITUIIINTE YpaBHCHUA
COOTBCTCTBYIOIINX pCaKHI/Iﬁ B MOJICKYJIAPHOM X1 HOHHOM BHUJEC:

a) [Cu(NHs)4]Cl2+ KCN=

6) K[AG(CN)] + NHs =

B) [Ag(NH3)2]NOs + NaCN =
r) K2[Zn(OH)4] + KCN =

1) Ko[Zn(OH)4] + KCN =

¢) Ko[Hg(SCN)] + KCl =

x) [Ag(NH3)2]Cl + Na,S,03 =
3) K2[CuCl4] + KOH =

1) K3[Ag(S20:):] + KCN =
k) K[Cu(CN),] + Kl =

MPAKTUYECKOE (CEMHMHAPCKOE) 3AHATHUE Ne 17: «p - 3JjeMeHThl VIII rpynmbl
Bbaaropoansie rasni». (2 4aca)

Bonpocul 01a noozomoeku (Konnoxeuym):

1.

ok

OnexTpoHHass KOHPUTypalus, BEJIMYWHBI PaJUyCOB W JHEPTrUU HOHHM3AIMH aTOMOB OJIATOPOJTHBIX Ta30B.
O6mias xapakrepuctuka 31eMeHToB VIIIA rpynmel. Ctpoenne atoMoB. [IpHUMHBI XMMUYECKOW MHEPTHOCTH
reJusl U HEOHA.

[lomyuenue, crpoeHne, CBOMCTBa OIaropoIHBIX ra3oB: TemmepaTypa (a30BBIX MEPEXOJI0B, PACTBOPUMOCTH B
BOJIE, KJIaTpaThl.

CuHTE3 CoeTMHeHMI OIaropoIHBIX Ta30B B3anMoeicTBre ¢ propom. CTpoeHue, cBocTBa (PTOPUAOB KCEHOHA
XeF,, XeFs4, XeFs (B3aumMopeiicTBHE C BOJOW, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE M KHUCIOTHO-OCHOBHBIC
cBoiicTBa). KuciaopoaHbeie coeTuHEHUSI.

[IpumeneHne 6IaropoTHBIX Ta30B.

Hucomennoe oomauinee 3a0anue (YnparyxcHenusn).
B arome aprona nmeercst cBoOO0IHBIN d-TTOypOBEHb U €r0 MepBasi SHEPTUsl HOHU3AIMH CpaBHUMA C dHepruei
WOHU3ALIMK KPUIITOHA U KceHOHa. [loyeMy e B TakoM ciiydae aproH He 00pa3yeT BaJCHTHBIX COCAMHEHHA?
Kakne cuibl B3aMMOJICHCTBHUSI CYNIECTBYIOT MEXJy aTOMaMH B KPUCTAUTMYECKHX CTPYKTypax O1aropojHbBIX
razoB? Uem 0OBSICHICTCS MX IUIOTHEHIIIAs YITaKOBKA?
XYUMHYECKHE COEIWHEHHS KpUITOHA M KCEHOHa, MNPUHLMIBI MX MoiaydeHus. ['maponu3 (TOpHIOB.
Kucnoponconepxamue coennHenns: kceHoHa. KiatpaTsl 01aropoiHbIx ra3os.
Kak mony4varor ¢propuzsl kpunrona (II) u kcenona (11, IV, VI, VIII)? U306pa3ure ux cTpyKTypHBIE (HOPMYIIBL.
Jonumure ypaBHEHUS peakuil:
XeFg + Ba(OH), =., XeO5 + NaOH + O3 =,,

BayXeOg + 2HS04(6e38.) =..

OmnumuTe CTpOeHUE KIATpPaToB OJIaropogHeiXx ra3oB. KakoBa mpupoaa CBsI3W B 3THX coeawHeHUsx? Kak u
MOYEeMY MEHSETCA YCTOMYUBOCTh COCTUHEHUH B PsIAY:
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7. AI"6H20 - Kr'6H20 - Xe'6H207

8.2. JlabopaTopHbIe 3aHATHS.

JlaGopaTopHble 3aHATHS MPU3BAHbI HAYYUTH CTYACHTa CAMOCTOSITEIBHO pabdoTaTh ¢ KOHCIIEKTAMHU JICKITUH,
y4eOHOI TuTepaTypoii, ”HTEpHET-PECypCcaMHy, aHATN3UPOBATH MaTEPHall, CAMOCTOSTEIBLHO JIENIATh BBIBOIBI.

enpro mabopaTOPHBIX 3aHATHN SBIISCTCS:

1) 3HAKOMCTBO ¢ 6a30BBIMH HOHATHSIMH KypcCa;

2) npuoOpeTeHHE HABBIKOB aHalIM3a TIIOJYYCHHOH Ha JICKUUSIX M CAMOCTOSTENLHO HalJIeHHOU

nHpOpMaIny;

3) BBIPaOOTKA YMEHHSI CAMOCTOSITEIIbHO M KPUTHYECKH MOJXOUTH K U3y4aeMOMY MaTepHaly;

4) ¢}opmupoBaHUE HABBIKOB YCTHOTO BBICTYIUICHHS M YYaCTHS B TUCKYCCHUSIX;

5) dopmupoBaHHEe HABBIKOB PEIICHUS 33/1a4 U BBINOJIHEHUS YIPaKHEHHUI,

6) dopmMHpoBaHHE HABBIKOB PAOOTHI ¢ XUMUUECKOU MOCYI0M U PEaKTHBAMH;

7) ¢dopmHpoBaHUE HABBIKOB pabOTHI ¢ (PU3UKO-XUMHYSCKUMH IPUOOPAMHU U YCTaHOBKAMU;

8) ¢dopmupoBaHHEe HABBHIKOB 00pAOOTKH PE3yJIbTATOB SKCIEPUMEHTA M (HOPMYIHPOBAHUS MPAKTHISCKUX

BBIBOJIOB.

B xo1e moaroToBkH K 1a0OpaTOPHBIM 3aHITHSM CTYIEHT JOJDKEH M3YYUTh TEOPETHUYCCKHN MaTepHal 1o
TeMe 3aHATUs (JISKIMU, YYeOHYIO JIMTEeparypy), JaTh MHCbMEHHBIC OTBETHI Ha BOIPOCHI JJIS CAMOCTOSTEIBHOMN
MOATOTOBKH, 3aKOHCIIEKTHPOBATh XOJ JIA0OpaTOpHOI paboThl, 3amucaTh ypaBHEHUS PEAKIHid, MPOTEKAIONIUX B
mpolecce OKCIEPUMEHTa, BBIMOJHUTH TMHUCBMEHHBIE YIPaXKHEHHS 1O Teme JaboparopHoid pabotel. bes
MpeBapUTEIbHON TMOATOTOBKM CTYACHT HE JOMYyCKaeTcs 0 BBIMOMHEHUs JabopaTopHoil pabotel. [locie
BEITIOJTHEHHS J1a00opaTopHON paboThl HEOOXOIMMO 3amucath B Ja0OpaTOPHBIA JKypHald HAaONIOJCHUS W BBIBOJEI.
Kaxnas naboparopnas paborta, odopmieHHas IO YKa3aHHBIM TPEOOBAaHWSAM, OJDKHA OBITH TpeiCTaBlcHA
IPEToAaBaTeIIo JUIsl 3alUThl PE3yIbTaTOB.

3agaHus 1151 J1a00paATOPHBIX 3aHATHIA.
Jonyck BLIMOJHEHUIO JIA0OPATOPHLIX padoT M 3a1UTa J1a00pPaTOPHBIX PadoT:
K BbINONHEHHIO J1TA0OPATOPHOW pabOThl JIOMYCKAKTCS CTYACHTHI, 3HAIOIIME TPABWIA TEXHHUKH
0€30MacHOCTH U U3YYHBIIHE METOANUKY ITPOBEICHUS OMBITOR.
3ammra 1a00paTOpHON PabOTHl MPOBOJMTCS NPU HATUYMHU OT4eTa (C KPaTKUM OMHCAHUEM METOIMKH
MPOBEICHHSI OMBITOB (X012 paOOThI), YPABHEHUSIMHU PEAKIHiA, HAOJTIOJICHUIMHE, BHIBOJIAMH).

KpnTepnu OICHKH MMOATOTOBKH M BBINNOJTHCHUSA naﬁopaTopﬂmx paﬁoT mo TMCIHMIIJIMHE

Ouenka «5»:

- BrimonHena paGoTa B palMOHANIBbHOM IOCIIEIOBAaTENILHOCTH U MOJHOM o0beMe ¢ 0e3yCIOBHBIM
cOOJTI0/IEHUEM TPABUJI JTMYHON U OOIIECTBEHHON 0€30MaCHOCTH;

- TPaMOTHO, JIOTUYHO U CAMOCTOSITEJILHO ONHUCAHBI MPOBEICHHbIE HAOIOICHHSI, COCTABJIEHbl YPaBHEHHUS
XUMHUYECKHUX pPeaKLHi U cOpMYyIUPOBAHBI BBIBObI U3 PE3YJIBTATOB ONbITA (HAOIIOACHU);

- 9KOHOMHO HUCTOJIb30BaHbl PACXOAHbIE MAaTepUAIIbI;

- obecrieueHo NojIep)kaHle YICTOTHI M TOPsiIKa Ha pabodeM MecTe;

- nabopaTopHasi paboTa akKypaTHO odopmiieHa, chOpMYIHUPOBAHbI BEIBOJBI IO padoTe.

Ouenka «4»:

- JIornyHO omnucaHbl MPOBEJCHHbIE HAOIIOACHN,

- B COCTaBJICHHBIX YPaBHEHHIX XUMHYECKUX PEaKIHMU JOMYIICHBI JABE-TPH HECYIICCTBEHHBIC ONIMOKH,
UCTpaBJICHHBIE IO TPEOOBAHUIO MPETIOAABATENIS;

- TpaMOTHO C(HOPMYJIUPOBAHBI BBIBOJIBI 3 PE3YJIHTATOB ONBITA (HAOIIOICHUT);

- 9KOHOMHO HCTIOJIb30BaHbl PACXOAHbIE MAaTepHAIIBI;

- obecrnieueHo TojIep )kaHle YHCTOTHI M TIOpsi/IKa Ha pabodeM MecTe;

- nabopaTopHasi paboTa akKypaTHO odopmiieHa, c(HOPMYIHUPOBAHBI BEIBOIBI IO paboTe.

Ouenka «3»:

- BrimonHena paGoTa B palMOHANIBHOM TMOCIEIOBAaTENLHOCTH U MOJHOM OO0BbeMe ¢ 0e3yCIOBHBIM
COOJTI0/ICHUEM TIPABHII JTMYHON U 0OIIECTBEHHON O€30MaCHOCTH;
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- HETIOJIHO ¥ HEJIOTUYHO OIMMCAHBI TPOBEICHHBIC HAOIIOICHUS,

- B COCTABJICHHBIX YPaBHEHHSX XUMHUYECKUX PEAKIUU JOMYIIECHBI OMIMOKH, KOTOPhIC CTYJACHT HE MOXET
UCIIPABUTD,

- He chOopMyYJIMPOBaHBI BBIBOBI M3 PE3YJIbTATOB OIBITA (HAOIIOICHMS);

- 95KOHOMHO UCTIOJIb30BaHbI PACXOIHBIC MaTEPHAIIBI;

- oOecrnieueHo NoJyIepKaHle YHUCTOTHI M TIOPsi/IKa Ha pabodeM MecTe;

- naboparopHas paboTa He aKKypaTHO OOPMIICHA;

- naboparopHas padoTa BbinosHeHa Ha 50%.

Ouenka «2»:

- BeimonHeHa skcriepruMeHTallbHas YacTh, HO padoTa He ohopMIiIeHa B TETPaIH;
- naboparopHas paboTa BBIIIOJIHEHA MeHee, 4eM Ha 50%.

KpuTepuii o11eHKH YCTHOT0 M NMCbMEHHOI0 OTBETA
Ha JJAa0OpPaTOPHOM 3aHSITHM IO JMCUHUILIHHE (KOJJIOKBHYMeE)

Ounenka XapaKTepucTHKa 0TBEeTa

5 CopepxaHue OTBeTa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJHOCTBIO
packppiTa B OTBET€ TEMa, OTBET CTPYKTYpPUpPOBaH, JaHbl IIPABUIIbHBIC
apryMEHTUPOBAHHBIE OTBETHI HA YTOYHSIOIIME BOIIPOCHL, JIEMOHCTPUPYETCS
BBICOKMI YPOBEHb y4acTHs B JUCKYCCHUHU.

4 CopepxaHue OTBeTa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJHOCTBIO
packpbITa B OTBETE TEMA, JAHBI IPABWIbHBIC, APIYMEHTHUPOBAHHBIC OTBETHI HA
YTOUYHSIOIIME BOIPOCHI, HO MMEKTCA HETOYHOCTH, IIPU OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEJHUN YPOBEHb Y4ACTHS B JUCKYCCHUH.
3 CopepxaHue OTBETa COOTBETCTBYET OCBELUIAEMOMY BONPOCY, HO IIPHU IOJIHOM
PaCKpBITUM TEMbl HMMEIOTCS HETOYHOCTH, JaHbl IIPaBUJIBHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOLIUME BOIPOCHI, JIEMOHCTPUPYETCS
HU3KHUI ypOBEHb y4yacTHsl B JUCKYCCHH, OTBET HECTPYKTYpUpPOBaH, MH(pOpMalus
TpyIHA JUIsl BOCIIPUATHS.

2 ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOMNPOCY, HO IpPHU IMOJTHOM
PacKphITUH TEMbl MMEIOTCS HETOYHOCTH, JAEMOHCTpPUpYETCs ciiaboe BIajieHue
KaTerOpHaJIbHBIM almnaparoM, JaHbl NPAaBHIBHBIC, HO HE apryMEHTUPOBAHHBIC
OTBETbl HAa YTOYHSIOIIME BOIIPOCHI, y4aCTHE B JIUCKYCCHM OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMaIUs TPyAHA JJi1 BOCOPUSITHSL.

JABOPATOPHOE 3AHATHUE Ne 1: «TexHuka Oe3omacHoCcTH PadOTbI B XHMHYECKOH
Jaboparopun. BakHeiiliMe KJIacCchl HeOPraHW4YecKux coeauHeHuil. OKcUabI,
KHCJI0TbI, OCHOBaHMUSs, COJIN». (4 yaca)

Bomnpochl 1711 caMoCTOATENLHON MOATOTOBKH:

1. Oxcunpl: ompeneneHue, KiaccupUKalys, HOMEHKIATypa, OOIIME METOABI IMONYYCHUS M XUMHUYECKHUE
CBOICTBA.

2. OcHoBaHMs: OomnpejeleHne, KiaccupuKkaiysi, HOMEHKIATypa, OOIIMe METO/bI MOJYUCHUS M XUMHUCCKUC
CBOJCTBA.

3. Kucnotsl: onpexnenenue, kiaccuuKkanys, HOMEHKIATypa, OOLIME METOABI MOJMYy4YEHHUS W XHMHYECKHUE
CBOJCTBA.

4. Conu: ompezneneHue, KiraccuuKanusi, HOMEHKIATypa, OOIIHE METOIbl TOMYYeHHS W XHMHYECKUE
CBOHCTBA.

IIpumepHbIe 3a1aHUA 1J151 TMCbMEHHO KOHTPOJILHOM padoThI:
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BapuanT Ne 1

1. Ha3oBuTe XUMHUYECKHE COCAUHCHHUS; YKAXHUTE, K KaKOMy Kiaccy oHu oTHocsaTcs: Fe Oz, Fe(OH)s, Fex(SOa)s,

Fe(HSO4)3, FEOHSO,,
FeSO4x7H-0, FeOCI, H2Cr,05.
Hazoswure nonsl: Fe**, FeOH", Fe(OH).*, HSiOs".

2. Hanwummte GopMysbl XUMHYECKHUX coeauHeHni U HOHOB. dochar rumpokcomapranma (I1), ruapoxkapooHat
Kanblys, cynbpar ammonus, okcua xpoma (VI), nenraruapar cynbdara meau (I1), von auruapokcoxpoma
(1), murunpodocdar—unoH.

Bapuant Ne 2

1. HazoBuTe XMMHYECKHE COCJAWHEHHS; YKXKUTE, K KakoMy Kiaccy oHU orHocsaTtcs: MnO, MnSOsx7H20,
(MnOH)2C03, Mn(OH)z, HMnO4, Mn(HCC)s)z, MI’]3(PO4)2, ShOCI.

Hasosute nonsr: Sn?*, MgOH*, MnO4*, HPO4?.

2. Hamummre dopmynbsl XuMHYECKMX coelnHeHMH W woHOB: okcuj cBuHna (1V), ruapokcun ceunma (1),
renraruapat cynbgara sxxenesa (1), rugpoxcun xpoma (I11), xmopua oxcoxenesa (I11), non
runpokcomenu (1), runpocynbdar-nos.

Bapuant Ne 3

1. HasoBuTe XHMMHYECKHE COCAMHEHUS;, YKaXHTe, K KakoMy Kiaccy oHu oTHocsates: PbO,, Pb(OH)y,
(PbOH)stA, Pb(MnO4)2, Pb(HCO3)2, Pb(N03)2X4H20, HzMnO4, FeONO:s.

Hazosure wonsr; Mn?*, MnOH*, MnOy4", HCOs".

2. Hamummre ¢opMyiibl XUMHUECKUX COSAMHEHUN M MOHOB: okcup skene3a (III), ruapokcun nuaka, docdar
nukens (1), rekcaruapar xjaopuaa Kaiablys, HOH aMMOHHS, HOH THIPOKCOATIOMHUHUS, AUXPOMAT-HOH.
Bapuant Ne 4

1. HasoBure XMMHUYECKHE COCIUHEHHS; YKaKHUTE, K KakoMy kiaccy onu otHocstes: CloO7, Co(OH)2, HaP20y,
NiSOsx7H20, Cr(OH)2NOs3, Cr2(HPO4)3, ZnClz, CrONO:s.

Hasoswure nonsi: Pb?*, Fe(OH),*, HSOs3", CrO42.

2. Hamwummte QopMmynbl XUMHYECKHX COCIMHEHHH W HWOHOB:  MepxjopaT Kamblms, okcun ceunma (I),
KpeMHHUeBasi KHuclota, kapOonat ruapokcomapranna (II), rugpoxapOoHaT MarHusi, WOH THAPOKCOBHCMYTA
(III), nuruapoaudocdar-uoH.

Bapuant Ne 5

1. HasoBuTe XMMHYECKHE COSTUHEHUS; YKAXKNTE, K Kakomy Kiaccy oun otHocsTest: Cu,0, CUOH, CuSOax5H,0,
(CUOH)ZSOA, CU(HCOs)z, HPO;, CU3(PO4)2, MgOs..

Hazosure nonsr; Cu?*, CUOH*, HPO,*, HoPO, .

2. Hamummre GopMyJibl XHMHUUECKHUX COSAMHEHUH U HOHOB: nuruapodocdar Kaubius, Cyib(ar ruapoKkcoXxpoma
(I, ruapoxcun Bucmyta (Il), nexarunpat cynbdara vatpusi, okcua pocdopa (V), non ruapokcocsuniia (1),
noH xpoma ().

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

[lony4enue u cciaen0BaHUE CBOWCTB OKCHIIOB.
[Tomyuenue KUCIOT 1 UCCIIETOBAaHUE UX CBONCTB.
ITonydyenne OCHOBaHUM U UCCIIEIOBAHUE UX CBOMCTB.
Am¢oTepHbIe THAPOKCHUABI.

[Tomyuenue conell U UX CBONCTBA.

agrwnE

JABOPATOPHOE 3AHSITHUE Ne 2: «Bogopoa, kucsaopoa. Ilepokcun Bogopoaa». (4
yaca)

BomnpochI 1711 caMoCTONATENLHON MOATOTOBKH:
1. Bogopoa. O6mas xapakrepuctuka. DopMbl HAX0XKICHHUS BOJOPOAA B IPUPOJIE.
2. CnocoObl monmy4yeHusi CBOOOAHOTO BOIOPOJA.
3. dusHyeckHe 1 XMMUYECKUE CBOMCTBA BOJIOPOJIA.
4. Bonopon Kak BOCCTaHOBUTEJb B MOJIEKYJISIPHOH (OpME M B aTOMapHOM COCTOSIHUH.
5. I'mapunsl: MOHHBIE, KOBAJIEHTHBIC, IIOJIMMEPHBIE U HECTEXMOMETPUIECKHE.
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6. Tlepokcua Bomopona. duznyeckue U XUMHIeckre cBoiictBa. CTpoeHHE MOJICKYJIBL.
7.  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIC CBONCTBA MEPOKCHIA BOJIOPO/IA.
8. IlpumeHeHue nepokcuaa BOAOPOIA.

DQKCHEPUMEHTAJUBHAS YA CTb (OIIBITHI)

[Tonyyenue Bonopoza.

BoccranoBuTenbHbIE CBOIICTBAa BOAOPOAA (TPYIIIOBOM SKCIIEPUMEHT).
B3pheIB BO31yIIHO-BOJOPOAHOM cMecH (TPYMIIOBOM SKCIIEPUMEHT).
ITony4yenue kucnopona.

OxuciuTensHbIE CBOWCTBA KUCIOPO/Ia (TPYIIIOBOI SKCIIEPUMEHT).
[Tonydenue u cBolicTBa IEPOKCUIA BOAOPOA.

OxucnutenbHblE U BOCCTAaHOBUTENBHBIE CBOMCTBA MEPOKCHAA BOJOPOJA.

NogakownhE

JABOPATOPHOE 3AHATHUE Ne 3: «p- 3JieMeHThI VII rpynmbi». (4 yaca)

w

Bomnpocs! Ajist caMoCTOATENbHOM OATOTOBKH:
Obmias xapakrepuctuka p-aneMentoB VI rpynmel: anmexTpoHHBIE (OPMYIBI M 3JEKTPOHHO-CTPYKTYpPHBIE
JMarpamMMbl aTOMOB, BO3MOKHBIC CTCTICHU OKUCIICHUS M BJICHTHOCTh; 0COOEHHOCTh Topa. THrmbl 00pasyeMbIx
HOHOB.
®uznyecKre CBOWCTBA rajoreHoB. PacTBOPUMOCTH TaJIOTEHOB B MOJSIPHBIX M HEMOJSPHBIX PACTBOPUTEISX.
PacTBOopuMOCTSG HiO71a B pacTBOPE MOAMIA KaTUsl.
XUMHUYECKHE CBOMCTBA raJIoOT€HOB: OKHUCIUTEIbHbIE CBOMCTBA; B3aUMOJIEHCTBHE C BOJOU U II€JI0YaMHU.
l'amorenoBogopoasl. CriocoObl Tonmy4yeHws. BoccTaHOBHTEIhHBIE CBOWCTBA TalIOTEHUA-MOHOB. 3MeHeHue
CHWJIBI TAJIOT€HOBOIOPOIHBIX KUCIOT OT HF k HI. KauecTBeHHBIE peakiiny Ha rajlOreHHUI-UOHBI,
CoenuHeHus TaIoreHoB ¢ KUCIOPooM. OKCOKUCIOTHL. V3MEHEeHHe UX CHIIbI, YCTOMYMBOCTH, OKUCIUTEIHHOM
crtocoOHoCTH. COJTM OKCOKHCIIOT TaJIOT€HOB.
IIpenapatsl «akTUBHOTO XJI0pay. [lonyuenue, npuMeHeHueE.

IIpumepHbIe 3a1aHUs 111 IMCHbMEHHOH KOHTPOJILHOIH padoThI:

Bapuanr Ne 1

CocraBbTe ypaBHEHHs MOJIypeakUuid (METOJOM HOHHO-3JIEKTPOHHOrO OajaHca), Ha UX OCHOBE JOIMILUTE
MPOAYKTHI pEaKkIfU U paccTaBbTe KOIQDUIIHESHTHI:

Na,SO3z; + KMnO4 + H>SO4 — NaSO4 + MnSO4 + ...

VYKaknuTe OKUCITUTENh U €TO0 BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
Hcnonb3ys nonspu3auroHHbBIE MPEICTABICHUS, TEOPETUIECKH 000CHYHTe criocoOHOCTs HOHOB comu NaxS k
ruaponusy. CocTaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIDHOE YpaBHEHHs THAPOIN3a 3TOM COMHM, a TaKxke
paccMOTpUTE TUIPOJIM3 C MO3UIUN MPOTOJIUTHUUYECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa NaxS (pH>7, pH<7, pH=7). HazoBute npoaykTsl rugponu3sa no Homenkinarype MIOIMAK.
Hanumnre ypaBHEHHS peakyii, IpH NOMOIIH KOTOPBIX MO’KHO OCYIIECTBUTDH MPEBPAIECHUS:

NaCl — HCI — AgCl — [Ag(NH:):]ClI

HazoBute Bce momyuennsle BemecTBa 1Mo HoMeHkiarype MIOIIAK (amantupoBanubiii Bapuant). g KC
YKaXXUT€ COCTaBHBIE YaCTH, HAITUIINTE YPAaBHEHUS IEPBUYHON M BTOPUYHOMN AMCCOLMALMY U BBIpaXKEHUE IS
00111ell KOHCTAHTBI HECTOMKOCTH.

Bapuant Ne 2

CocTaBbTe ypaBHEHHs IOJNypeakiuil (METOIOM HOHHO-3JIEKTPOHHOrO OajaHca), Ha WX OCHOBE IOINHMIIUTE
MPOIYKTHI PEAKIMU M PacCTaBbTe KOAPDUIUESHTHI:
KI + K2Cr207 + HaSOs—> 12+ Crp(SO4)s + ...

VKaXkuTe OKUCIUTEIIb U €TI0 BOCCTAHOBJICHHYIO (bOpMy, BOCCTAHOBHUTCJIb U €TI0 OKUCJICHHYIO q)OpMy
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HazoBute xummdeckne coemuHenus mo HomeHknatype MIOIIAK (amantupoBaHHBIN BapHWaHT); YKaXHTe, K
KakoMy kiaccy onu otHocstest: SOs, HoSOs, Ca(HSOs),, Fea(SOs)s, FEOHSO,, (PbOH)2SO4, NiSOsx7H-0,
MnS, Nazszos.

Hasosure nonsr; SO.2, SOz%, HS, S,05%.
Hamummre ypaBHeHHS peakiuii, IpU MOMOIIHA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHHUS:
PBrs — HBr — AgBr — [Ag(NHs)2]Br
HazoBute Bce monydeHHsle BemectBa mo HomeHknatype MIOIIAK (amantupoBanssiii Bapuant). s KC
YKQKUTE COCTaBHBIC YaCTH, HAITUIIUTE YpaBHEHHS MEPBUYHON U BTOPUYHON JUCCOLMAIMN U BBIPAKEHUE IS
00111e# KOHCTAaHThI HECTOUKOCTH.

Bapuanrt Ne 3

CocTaBbTe ypaBHEHHS TOJYpeakIuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMHUIINTE
MIPOIYKTHI pEaKIlny U paccTaBbTe KO3(pPHUIeHTHI:

Na,SO3 + KIO3z + H,SO4 — NaSO4 + 1, + ...

VYKakuTe OKUCITUTENh U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTENb U €T'0 OKUCICHHYIO OpMY.
Hcnonb3ys nonsipu3anioHHbIe TPEACTaBICHH, TEOPETHIECKH 000CHY#TE crtocoOHOCTh HOHOB con K>SOs k
rugponnsy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YpaBHEHHUS THAPOJIM3a 3TOW CONH, a TaKKe
paccMOTPUTE TUAPOJIN3 C TMO3ULUI IPOTOJIUTUYECKON TEOPUU KUCIOT U OCHOBaHUU. YKaxuTe 3HaueHue pH
pactBopa K>SOs (pH>7, pH<7, pH~7). HazoBute nmpoxykTsl rugponusa no Homenkiarype MIOITAK.
Hanumure ypaBHEHHS peakLuii, TPy OMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALICHUS:

Pls - HI — Agl — Na3[Ag(Szo3)2]

HazoBute Bce momyuenHsle BemiecTBa o HomeHkinatype WIOITAK (amantupoBannsiit Bapuant). g KC
YKa)KUTE COCTAaBHBLIC YaCTU, HAIMIIUTC YPABHCHUA HepBH‘IHOfI u BTOpH‘-IHOﬁ AUCCONHAllUN U BBIPAKCHUC IJIA
00111el KOHCTaHThl HECTOWKOCTH.

Bapuant Ne 4
CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE IOIUIIUTE
MPOAYKTHI PEaKkIfK U paccTaBbTe KOIQDUIIHESHTHI:

H.S + KMnOs + H,SOs — S + MnSO4 + ...

VYKaknuTe OKUCITUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
Hanumwmre ¢Gopmyssl XMMUYECKUX COCIMHEHUH M MOHOB: okcua cepbl (1V), THocepHast kuciora, Cynbdar
xpoma (I11), cynsdar rugpoxcomapranna (1), ruapocynbdun kamus, cymbQum TUAPOKCOKAIBIHS, CYIb(UT
ammoHus, tuapocyinbhut xeneza (lll), rexcarmapar cynedara ammonus skeneza (II), cymbdun-mow,
TUAPOCYJIb(OUT-HOH, THOCYJIb(AT-UOH.

Hanumwure ypaBHEHHS peakLuii, TPy IOMOIIN KOTOPBIX MOKHO OCYILIECTBUTH NPEBPALICHUS:

PBr; — HBr — AgBr — [Ag(NHz)2]Br

HazoBute Bce momyuennsle BemecTBa 1Mo HoMeHkiarype MIOIIAK (amantupoBanubiii Bapuant). s KC
YKa)KHUTE COCTaBHBIE YacTH, HAMUIINWTE YPaBHEHUS] IEPBUYHONW M BTOPUYHON TUCCOLMALIMH M BBIPAXKEHUE IS
00111l KOHCTaHThI HECTOMKOCTH.

Bapuanr Ne 5

CocraBbTe ypaBHEHHs IMOJypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO OajaHca), HA WX OCHOBE JOIUILIUTE
MIPOIYKTHI PEaKIMU U paccTaBbTe KOIQDUIIHESHTHI:

H3S + K2CraO7+ HaSO4 — S + Crp(SO4)s + ...

VYKaKHTe OKUCIUTENh U €T0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTENb U €T0 OKHCICHHYIO (OpMY.
Hcnonp3ys monsipuzaliioHHBIE MPEACTABICHUS, TEOPETHUECKH OOOCHYMHTE crocoOHOCTh MOHOB conu KoS k
ruaponu3y. CocTaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIDHOE YpaBHEHHs THAPOIN3a 3TOM COMHM, a TaKke
paccMOTpUTE TUIIPOJIU3 C MO3UIUN MPOTOJIUTUUYECKON TEOPUM KHUCIOT U OCHOBaHWH. YKaxute 3HadeHue pH
pactBopa KHS (pH>7, pH<7, pH~=7). HazoBure npoayktsl rugponusa no HomeHknarype MIOITAK.
Hanummre ypaBHeHHs peakiyii, IpyU NOMOIIH KOTOPBIX MOKHO OCYLIECTBUTDH PEBPAIICHUS:

KCI — HCIl — AgCIl — [Ag(NHz):]ClI
HazoBure Bce momydennsle BemectBa mo Homenkinarype WIOIIAK (amantupoBannsii Bapuant). Hus KC
YKaXXHUTE COCTaBHBIEC YaCTH, HAMUIIINTE YPABHEHUS MEPBUYHON U BTOPUYHON JUCCOIUAINH M BBIPAKCHHUE IS
00111ell KOHCTAHThI HECTOMKOCTH.
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DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

[Tonyyenue xmuopa.
XJlopHas BoJia, €e CBOMCTRA.
OKuCIUTENbHBIE CBOWCTBA KaBEJICBOM BOABI.
[lomyuenune 6poma u Homa.

CaoiicTBa Opoma.

CgoiicTBa Hona.

Peakuun o6Hapyxenus nonos CI, Br, |

NogkrwbdE

JABOPATOPHOE 3AHATHUE Ne 4: «p— 3JieMeHThI VI rpynnbl. Cepay. (4 yaca)

1)

2)
3)

4)
5)

6)

7)

Bomnpocs! Ajist caMoCTOATENbHOM OATOTOBKH:

OOmiast XxapaKTepUCTHKa P-3JIeMEeHTOB V| TpymIiel: 31eKTpoHHBIE (GOPMYIBI M 3JIEKTPOHHO-CTPYKTYPHEIC
JUarpaMMbl aTOMOB, BO3MOJKHBIE CTETICHH OKHCIICHHS W BaJICHTHOCTH; OCOOCHHOCTH KUCIIOpoAa. THIibl
00pa3yeMbIX HOHOB.

Kucnopona. Oxcupl, IEPOKCUIBI, CYTIEPOKCHIBL.

Ceposoaopoa. Ctpoenue monekyibl o meroay BC. Ilonyuenue. @usnyeckue cBoiictBa. CepoBomopoaHast
kucnota. CynbGuabl ¥ TUAPOCYIbPUIBI, PACTBOPUMOCTH B BOAE, T'MAPOIN3. BoccTaHOBUTENbHBIE
CBOWCTBa cepoBoAopoAa M CyiabpuuoB. KauecTBeHHBIE peakIMu Ha CEPOBOAOPOIN M PACTBOPHMBIE
CYIb(HIBL.

KucnoponHsle coeTMHEHUS CEPBI.

Oxcup cepsl (1V). Ionydenne. ®usznueckue cpoiicTBa. CepHuctas kuciaora. CyabQUTH H THAPOCYTb(OUTHL,
ruaponn3. OKUCIUTENBHO-BOCCTAaHOBUTEIbHEIE CBOMcTBa coennHennit cepsl (1V). KauecTBeHHbIe peakuuu
Ha okcun cepsl (1V) u cynbhuT—uoH.

Oxcupn ceper (VI). Ilomyuenue. PactBopenme B Bome. CepHas kucnmora. OKHCIHTENBHBIE CBOWCTBA
pa30aBICHHOW M KOHIEHTPUPOBAaHHOH cepHOW kucioThl. Cynbdarel U Tuapocyinbdarbl. KadecTBeHHas
peaxius Ha CyJib(haT—HOH.

Tuocynbdatel. Ilomyuenune. Peakumm ¢ kucinoramMu W OKMCIUTeNnsiMH. KadecTBeHHBIE peakIuH Ha
THOCYNb(AT—HOH.

IIpumepHbIe 3a1aHUA 1JIs1 TICbMEHHON KOHTPOJILHOM padoThI:

Bapuant Ne 1

1. CocraBbre ypaBHEHHs MONypeakuii (METOIOM HOHHO-3JICKTPOHHOTO OajiaHca), Ha WX OCHOBE

JOTIATINTE TPOAYKTHI PEAKINH U PACCTAaBbTE KOO DUITUEHTHI:
Na,SO3z; + KMnO4 + H>SO4 — Na,SO4 + MnSO4 + ...
VYKaknuTe OKUCITUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.

2. Wcnone3ys MOJAPU3AIMOHHBIE NPECTABIECHHS, TEOPETUUECKH OOOCHYITE CIIOCOOHOCTH HOHOB COJIH
Na>S k ruaponusy. CocTaBpTe MOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPaBHEHHUSI THAPOJIN3a 3TOU
COJIM, @ TAKXKE€ PACCMOTPUTE THJIPOJIM3 C MO3UIMNA MPOTOJUTUUECKON TEOPUU KUCIOT U OCHOBAHMIA.
Vxaxure 3Hauenne pH pactBopa Na.S (pH>7, pH<7, pH=7). HazoBuTe mpoayKThl THIApPOIU3a TIO
HoMmeHkatype MIOITAK.

Bapuant Ne 2

1. CoctaBbTe ypaBHEHHS TMONypeaknuid (METOAOM WOHHO-3JIEKTPOHHOTO OanaHca), Ha HMX OCHOBE
JTOTIUIITUTE MPOAYKTHI PEaKIIU U PacCTaBbTe KOIQQUITUEHTHI:

KI + K2Cr207 + H2SOs—> 12 + Crp(SO4)s + ...

VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTENb U €r0 OKUCICHHYIO (GopMYy.

2. HasoBure XWUMHYECKHME COeAMHEHWs Mo HomeHkiarype HWIOITAK (azanTupoBaHHBIA BapuawT),
yKaknTe, K Kakomy Kkiaccy oHm otHocatcs: SOz, HzSOsz Ca(HSOs);, Fex(SOs)s, FeOHSOs,
(PbOH)st4, NiSOAX7H20, MnS, Na,S,0:s.

Hazosure nonsl: SO4%, SOs*, HS, S,05%.

Bapuanrt Ne 3
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1. CocraBbre ypaBHEHHS TIOdypeakimii (METOIOM HOHHO-3JIEKTPOHHOIO OajiaHca), Ha HMX OCHOBE
JOMUILIUTE MPOIYKTHI PEaKIIUU U PACCTaBbTE KOAPPHULIUECHTHI:

Na,SO; + KIO3 + H,SOs — NaSOs + 1o + ...

VYKaXuTe OKUCIUTENb U €r0 BOCCTAHOBICHHYIO (POPMY, BOCCTAHOBHUTEIND U €T0 OKUCICHHYIO POpMY.

2. Hcnonp3ys moJsipu3allMOHHbIC MPEINCTABICHUS, TEOPETHUECKH OOOCHYHTE CIOCOOHOCTH MOHOB COJIH

K2SOs k rugponmsy. CocTaBbTe HOHHO-MOJIEKYISIPHOE W MOJIEKYJISIPHOE YPAaBHEHUS THAPOJIH3a ITOH COJIH,

a TaKKe PacCMOTPUTE THAPOJU3 C MO3HLHUI MPOTOIMTHYECKOH TEOPHH KUCIOT M OCHOBAaHUH. YKaKUTE

snadenue pH pactBopa KySOs (pH>7, pH<7, pH=7). HazoBuTe NpoayKThl THAPOIH3a IO HOMECHKIIATYpE

UIOITAK.

Bapuant Ne 4

1. CocraBbre ypaBHEHHUSI TMOMypeakiuii (METOIOM HOHHO-IJICKTPOHHOrO OaliaHca), Ha HMX OCHOBE
JOMUILIUTE IPOLYKThl PEAKLIUU U PACCTaBbTE KOIPPHULINECHTHI:

H,S + KMnO4 + H,SO4s —» S+ MnSO4 + ...

YKa)XuTe OKUCIUTEIb U €r0 BOCCTAHOBJIEHHYIO ()OpPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO (hopMy.

2. Hanumure GopMysbl XMMHYECKHX COEAMHEHMH W MOHOB: okcun cepbl (IV), THocepHas Kuciora,
cynepar xpoma (lll), cympdar rumpokcomapranma (II), rugpocynpdpum Kamus, cynbhua
THUAPOKCOKATBIS, Cynb(hUT aMmMoHus, ruapocynbdur xenesa (l11), rekcaruapar cynbdara ammonus
xenesa (1), cynppun-non, ruapocyTbGUT-MOH, THOCYIb(AT-HOH.

Bapuant Ne §

1. CocraBbre ypaBHEHHS TIOdypeakiuii (METOIOM HOHHO-3JIEKTPOHHOIrO OajaHca), Ha HMX OCHOBE
JOTMUIIUTE MPOIYKTHI PEaKIIMU H PACCTaBbTE KOAPPHUIIUECHTHI:

H2S + KoCroO7+ HaSOs — S + Cr(SOa4)s + ...

YKakuTe OKUCIUTENb U €r0 BOCCTAaHOBJICHHYIO (JOPMY, BOCCTAHOBHUTENb U €r0 OKHCICHHYIO (opMYy.

2. Hcrmons3yst MONAPH3AIMOHHBIE TPECTABICHHS, TCOPETHICCKH OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
K>S x rumponmnzy. CoctaBbTe HOHHO-MOJIEKYJSIPHOE W MOJICKYJISIPHOE YpPaBHEHHs THAPOIHM3a STOH
COJIM, a TAK)KE€ PACCMOTPUTE THPOJIM3 C MO3ULUNA MPOTOJUTUYECKON TEOPUU KUCIOT U OCHOBAHUM.
VYxaxute 3Hauenue pH pactBopa KHS (pH>7, pH<7, pH=7). Ha3oBure mpoAyKThl TUIAPONH3A IO
HoMmeHkatype MIOITAK.

QKCOHEPUMEHTAJUBHASA YA CT b (OHBbITHI)

BoccranoBuTenbHbIE CBOICTBA CEPOBOIOPOIA.

[Nony4enue u cBOMCTBA CYIb()UIOB METAIIIOB.

lMunponns cynbQumos.

OxkucnuTeIpHbIC U BOCCTAHOBHUTEIBHEIE CBOMCTBA OKcHa cephl (IV) 1 cepHUCTOM KUCTOTHI.
Peaknusa na H>SO3 u ee conn.

CBolicTBa CepHON KHCIIOTHI.

Peakimu Ha noH SO4%.

Nogobowne

JIABOPATOPHOE 3AHSTHE Ne 5: «p—5jeMeHThI V rpynnbl. A30T». (4 yaca)

Bomnpocsl Ajis1 caMoCTOATENbHON MOATOTOBKM:

OO0mas xapakrepucTuka p-aneMeHToB V rpynmsl (nonoxenue B [IC 3eMeHTOB, 31eKTPOHHBIE (HOPMYITHI H
3JIEKTPOHHO-CTPYKTYPHEIE JHAarpaMMBbl BAJICHTHBIX CJIOEB aTOMOB W DJIEMEHTAPHBIX WOHOB, BO3MOXKHBIC H
MPOSIBIISIEMbBIE CTETICHU OKHCIICHHS).

Crpoenue Moinekyibsl a3zora nmo merony BC. 3aBUCMMOCTh XMMHYECKHX CBOMCTB a30Ta OT CTPOCHUS
MOJICKYJIEI.

Ammuak. [TonyyeHue B 1a00paTOPUH U B MIPOMBINIICHHOCTH. CTpOSHHE MOJICKYJIBl aMMHaKa, CIIOCOOHOCTD
00pa30BBIBATH BOJIOPOJTHYIO CBSI3b U €€ BIMSHUE HA PACTBOPUMOCTb.

dusnveckre U XUMHYECKHE CBOWCTBA aMMHUaka (KHCIOTHO-OCHOBHBIE CBOWCTBA C IO3WIUI  TEOPHH
AIEKTPOIUTUICCKON AUCCOIUAIIAN, MPOTOTUTHIECKON TEOPUN KUCIOT M OCHOBAHMI, 3JIEKTPOHHO-TOHOPHBIC
CBOMCTBA; OKHCIUTEIIBHO-BOCCTAHOBHTEIBHBIC CBOMCTBA).

Mupponus coneit aMmmoHus.

KadecTBeHHBIC peakIny HA aMMHaK U MOH aMMOHHUSI.
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7.

© o

10.
11.

Azotucras kucimota. Hutputel. CTpoeHHE HUTPHUT-HOHA. PacTBOPHMOCTH HUTPHUTOB M WX THIPOIIH3.
OKHCIUTETFHO-BOCCTAHOBUTENIBHBIEC CBOMCTBA HUTPUTOB.

A3zotHas kuciota CTpoeHHue MOJIEKYJIbI a30THOM KUCHO0THI 1o MeTony BC. Hutpatst.

HuTtpar-uoH, crpoenue, criocoOHOCTh K THAPOIN3Y. PacTBOpUMOCTH HUTPATOB.

OKHCIIATETFHO-BOCCTAHOBUTEIIBHBIEC CBOMCTBA @30THOM KHCIIOTHI Pa3IMIHBIX KOHIICHTPAITUI U €€ COJICH.

KadecTBennsle peakiiuu Ha HUTPUT- U HUTPAT-UOHBI.

IIpuMepHbIe 3aqaHus 1 MUCbMEHHOH KOHTPOJILHOI PadoThI:

Bapuant Ne 1

CocraBpTe ypaBHEHHs MOJypeakUuil (METOJOM HOHHO-3JIEKTPOHHOTO OanaHca), HA UX OCHOBE
JIOTIAIINTE TPOMYKTHI PEAKIIMU U PACCTaBbTE KO DUITUCHTHI:

a) KNO; + KMnO4 + HSO;s — KNOs + MnSQOq4 + ...
0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...

OGbsAcHUTE pa3iuuKe BaleHTHBIX yriaoB B NBrs (£107,5°%) u PBrs (£90°). CocraBbre 51eKTpOHHO-
CTPYKTYPHYIO auarpamMmy MmoJjiekysbl PBrs. M3o00pa3ute nepekpblBaHHE aTOMHBIX OpOHUTACH, 00pa3yrommx
CBSI3H B OTOM MOJIEKyJe. YKaXUTE TUI CBS3EH IO XapaKTepy NepeKphIBaHUS aTOMHBIX opOuTanei u popmy
MOJIEKYJIBI.

Hazosute KC Ka[Fe(CN)s], ykaxure ero cocTaBHBIC YaCTH, HAMUIIINTE YPABHEHUS MEPBUYHON U
BTOPUYHOMN JTUCCOIMAIINN, BEIPAXKEHUE JJIs1 00IIEH KOHCTAaHTHI HECTOMKOCTH.

Bapuant Ne 2

CocraBpTe ypaBHEHHS MOJNypeakiuii (METOJAOM HOHHO-IJIEKTPOHHOTrO 0OanaHca), Ha WX OCHOBE JOIMUIIUTE
MIPOJYKTHI PEaKIInU U paccTaBbTe K03 PpHuImeHTsr:

a) KNO; + KCr207 + HoaSOs — KNO3s + Cra(S04)s + ...

0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...

Hcnone3ys monspu3aliioHHbIE PEACTABICHHS, TEOPETHIECKA 000CHYHTE CITOCOOHOCTh MOHOB conn K3PO4
ruaponu3y. CocraBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIPHOE ypaBHEHHs THAPOIN3a 3TOH COMH, a TaKxke
paccMOTpUTE TUIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa KsPO4 (pH>7, pH<7, pH=7).

OGbscuute pasaumume BaneHTHeIx yrmoB B NHi (£107,5% u AsHs (£90°%. CocraBbre 31eKTpOHHO-
CTPYKTYpHYIO auarpammy Mosekysbl AsHs. M300pasute nepekpbiBaHHE aTOMHBIX opOuTainei, o0pa3yromux
CBSI3U B OTOM MOJIEKyJie. YKaKUTE THIT CBSI3el 10 XapaKTepy MepeKpbIBaHUS aTOMHBIX opOuTaiei u Gopmy
MOJIEKYJIBI.

Bapuant Ne 3

CocraBbTe ypaBHEHUS MOJypeakiuii (METOAOM HOHHO-3JIEKTPOHHOTO OajiaHca), Ha WX OCHOBE JOMHIIUTE
MIPOJYKTHI pEaKIUU U paccTaBbTe KO3 PHUIIMEHTHI:
a) Mg + HNO3om) = Mg(NO3), + NOT+ ...
0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...
Hcnonp3ys momisipu3aliioHHbIE PEICTABICHUS, TEOPETUIECKH 000CHYHTEe crtocoOHOCTh MOHOB com NasPOs k
ruaponu3y. CocTaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIPHOE YpaBHEHHs THAPOIN3a 3TOM COMH, a TaKxke
paccMOTpUTE TUIIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBaHWH. YKaxuTe 3Hauenue pH
pactBopa NasPO. (pH>7, pH<7, pH=7).
OGbscaute pasnumume BaneHTHeIx yrmoB B NHi (£107,5% m AsHs (£90°. CocraBbTe 3meKTpOHHO-
CTPYKTypHYI0 nuarpammy mosekynsl NHs. M3o00pasure mepekpriBaHHE aTOMHBIX opOuTaned, oOpa3yromux
CBSI3U B OTOHM MOJIEKyJie. YKaKUTe THII CBSI3€H IO XapaKTepy MepeKphIBaHUs aTOMHBIX opOuTaneit u Gpopmy
MOJIEKYJIBI.

Bapuant Ne 4

CocraBbTe ypaBHECHHS MOJIypEaKIuii (METOAOM HOHHO-IJIEKTPOHHOTO OamaHca), Ha WX OCHOBE IOTHIIINATE
MPOJYKTHI PEAKIIMU ¥ paccTaBbTe KOI(PPHUIIMEHTHI:

a) PHs; + KMnO4 + HCI —» H3PO4+ MnCl, +...
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0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...

2. Hcmonb3ysl MONsSpU3alluOHHbBIE TIPEICTABICHHS, TEOPETHYECKH 000CHYHTE crmocoOHocTh HOHOB coiit NaNO; k
ruaponu3y. CoctaBpTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYJSIPHOE ypaBHEHHS THAPOIN3a DTOH CONH, a TarkkKe
paccMOTpHTE TUAPOIN3 C TMO3UIHUHI MPOTOIUTUUECKONH TEOPUU KHCIOT M OCHOBaHWHU. Ykaxute 3Hauenue pH
pactBopa NaNO; (pH>7, pH<7, pH~7).

3. OObscuute pasmuure BaneHTHeIX yroB B NCl; (£107,5°) u AsCls (£90°. CocraBbTe 31meKTpOHHO-
cTpykTypHyIo auarpammy mosekyiabsl NCls. M300pa3uTe mepekpbiBaHHE aTOMHBIX OpOHTaei, 00pa3yroIux
CBSI3M B OTOM MOJIEKyJe. YKaXUTEe THUI CBSA3EH MO XapaKTepy NepeKphIBaHUs aTOMHBIX opOuTanei u popmy
MOJIEKYJIBI.

Bapuant Ne 5

1. CocraBbTe ypaBHEHHs MONypeakuHid (METOIOM HMOHHO-3JIEKTPOHHOTO OajaHca), HA UX OCHOBE JOMUILIUTE
MPOAYKTHI peaKkiy U paccTaBbTe KOIQUIHESHTHI:

a) NaNO;3 + Cu + HSO4 — NO,1 + CuSOs + ...
0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...

2. O6wbacuure pasanmume BajteHTHBIX yrioB B NCls (£107,5°) u AsCls (£90°). CocraBbTe »€KTPOHHO-
CTPYKTYpHYIO auarpammy mojiekyiasl ASCls. M3o0pasuTe mepekpblBaHUE aTOMHBIX OpOHTaneii, 00pasyroInx
CBSI3H B OTOH MOJIEKyJe. YKaXUTE TUI CBSA3EH IO XapaKTepy NepeKpBhIBaHUs aTOMHBIX opOuTanei u popmy
MOJIEKYJIBIL.

3. HazoBute coenunenus mo Homenknatype MIOIMAK (amanTupoBaHHBIN BapHaHT); YKaXHUTE, K KAKOMY KIIACCy
onn otHOcATCA: KH2PO4; BiONO3; Hg(NO3)2x2H,0; NH4CaPO.; Fe(NOs)s; Bi(OH)2NOs; As;Os; H3AsOa.

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

ITony4yenue u cBOWCTBA OKCHIIOB a30Ta.

[Tonyyenue ammuaxa.

CBoiicTBa aMMHaKa.

O0pa3oBaHre aMMHAYHBIX KOMIUIEKCOR.

Peakiing Ha MOH aMMOHUS.

Bosronka xiopuga aMMOHHSL.

[Tony4yenue u cBOMCTBA a30TUCTOM KUCIOTHI.
OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HUTPUTOB.
. CBoiicTBa a30THOH KHCJIOTHI.

10.PaznoxeHre HUTPATOB MPU HArPEBaHUH.

©CoNoA~WNE

JJABOPATOPHOE 3AHSITHE Ne 6: «p-3JemenTtsl V rpynnbl. @ocdop». (4 yaca)

BOl'lpOCI)I JJIS1 CAMOCTOATEIbHOM MOATOTOBKM:

1. Coenunenust dpochopa (V). DochopHbie KUCIOTH (MeTa-, opTo- U AudOChHOpHAs KHUCIOTHI), COJIU
(hocdopubIx kucnoT. PactBopuMocTh opTodochaToB B BOfE, THIPOIH3.

2. KavecTBeHnble peakiini Ha aHUOHBI (POCHOPHBIX KUCIIOT.

3. Oxcuzpbl ¥ ruapokcuasl Mbitbsika (1 u V), cypemsr (I u V), Bucmyra (Il u V). Ux kucnortHo-
OCHOBHBIE U OKHCIINTEILHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA.

4, Ocobennoctu ruaponusa coseit cypsmsl (1) u BucmyTa (111).

5 KauecTBeHHBIC peaKklny Ha apCEHUT- U apCeHAT-HOHBI, Ha HOHbI cypbMbI (111) 1 BucmyTa (I11).

S9KCONEPUMEHTAJUBHAS YACT b (OIIBITHI)
Peaknust Ha pocdar moH.

Conu opToochopHOI KHCITOTHI.

ITonydyenne oCHOBaHUM U UCCIIEIOBAHUE UX CBOMCTB.
AmpoTepHBIE THIPOKCHIBI.

[Tomyuenue conell U UX CBONCTBA.

grwbdE
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JIABOPATOPHOE 3AHATHE Ne 7: «p- anementsl IV rpynnsl. Yriaepoa. Kpemuuii». (4 yaca)

Bonpocsl a9 caMocTOATEILHON MOATOTOBKH:
1. OcoOeHHOCTh CTPOEHUS aToMa yriepoja. YTIepo, Kak OCHOBA OPTaHMYECKUX COeIMHEHHH.
2. Amnotporms yriepoaa. Uto Takoe akTHBHPOBaHHBIHN yronb? [lorsTre 06 amcopoumu.
10. Okcup yriepona (IV). Ctpoenue MoeKybl, PU3NIESCKUE U XUMUYCSCKHE CBOMCTBA.
11. YronpHas KUCIIOTa U €e CONU: KapOOHATHI, THAPOKapOOHATHI, PACTBOPUMOCTD B BOJIE, THAPOIHN3, TEPMUIECKOE
pa3JoXeHHe.
12. KayecTBeHHbIe peakuuy Ha okcup yriepoaa (IV), kapOoHat- u ruapoxapOOHaT-HOHBI.
13. Okcun kpemuus (IV). KpemHueBbie KHCIOTHL (OpTO-, MeTa- MeTagukpeMHueBas). Cuimkarens. CHIMKATHL:
PacTBOPUMOCTE B BOJIe, THAPOIH3. CTEKIIO U €ro BHIIIEIaYBaHHE.
14. KauecTBeHHas peaklys Ha CUIUMKAT-HOH.
IIpumepHbIe 3a1aHUA 1JI MUCHbMEHHOH KOHTPOJIbHOM padoThI:

Bapuant Ne 1
Onummure KavyecTBCHHBIE pEaKUWM Ha KapOOHaT- W TUApPOKapOOHAT- WOHBL. Hamwmmmre ypaBHEHHS
COOTBETCTBYIOIINX PEeaKIHi. YKKNATE aHATUTHYeCKUH 3 (PeKT.

Bapuant Ne 2

OxapakTepusyirte yriepon, UCXOIs M3 IOJOXKEHUS B MEPUOJMUYECKON CHUCTEME 3JIEMEHTOB: 3JIEKTPOHHAs
¢dopMyna M BIEKTPOHHO-CTPYKTypHas AMarpamMma, OCOOCHHOCTH aToMa YIJIEPOAa, BO3MOXKHBIE CTEIICHH
OKHCJIEHUS.

Bapuant Ne 3

CocTaBbTe 3JICKTPOHHO-CTPYKTYPHYIO JHarpaMMmy MoJeKyiasl okcuaa yriepoxa (IV). VYkaxkurte tun
rUOpPUAM3AIMY ATOMHBIX OpOuTaseit yriepoaa (BajaeHTHbINH yroy 180°) u reoMeTprudeckyro GopMy MOJIEKYIIBI,
CKOJIbKO G- U TT-CBsI3eil 00pa3yeT aToM yriepoa B 3TOi Moyekysie?

Bapuant Ne 4
Honummte ypaBHenue peakiuu  FeCls + Na;COs + H.O — ...,
YUYHUTBIBasI, YTO THAPOIIN3 IPOTEKAET IO KOHIIA.

Bapuanr Ne 5

CocraBbTe 3JIEKTPOHHO-CTPYKTYPHYIO AuarpamMmy Mojekyibl AlFs, ykaxuTte THIT rHOpHIM3AlMK aTOMHBIX
opOutasei, ecnu BadeHTHBIH yroa cocrasuser 120°. Kakyro ¢opmy wumeer wmosekyna? W3obGpasure
NepeKpbIBaHIE aTOMHBIX OpOUTasel aloMUuHuS U propa.

Bapuant Ne 6

Hamumure ypaBHeHHs peakiiyii, IpHY MOMOIINA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHNUS:

NaHCOs; — CO, — CaCOs; — Ca(HC03)2

HazoBute coeguHeHus yriepoja, YdYacTBYIOLIME B MpeBpalleHusX, o HomeHkiatype WIOITAK
(amanTUpOBaHHEBIN BapUaHT).

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)
AncopbunoHHas ciocOOHOCTD APEBECHOTO YTJIs.
BoccranoBuTenbHbIE CBOMCTBA YIIIS.

[Tomyuenue u cBoiicTBa okcuaa yriepona (IV).
CaoiicTBa cosiell yroJbHONW KHUCIIOTHI.
Omnpenenenue ruipoKkapOOHATOB B BOJIE
[Tosryuenue kpeMHEBOM KUCIOTEHI.

I'unponus conel KpeMHEBON KUCIIOTHI.
[Tomyuenue ManopacTBOPUMBIX CHIIMKATOB.

NG~ E

JABOPATOPHOE 3AHSITUE Ne 8: «p- 3s1ieMeHThI 1V rpynnbi. OoBo. CBuHen». (4 yaca)
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Bomnpocsl A1 caMOCTOATEILHOM NMOATOTOBKH:
Kak u3meHstoTcs cBOWCTBAa OKCHJIOB M THJIPOKCHJIOB B TpYIIeE repMaHU, OJIOBO, CBUHEI]?
Coenunenus onosa (Il u V) u cBunna (Il u V), okcunpl, ruapokcuasl (KUCIOTHO-OCHOBHBIE
CBOICTBA).
KauecTBeHHbIE peakluy Ha HOHBI SN>* u Ph?*,
Ha xakux cBoiicTBax OCHOBAaHO MPUMEHEHHE CBUHIIA U 0JIOBA B TEXHUKE?
Ha3zoBute pacnpocTpaHeHHbIE CIUIaBbI CBUHIIA U 0J0BA M YKAKUTE UX IPUMEHEHHE.
Kakoe BemectBo Oymer Oosnee cuibHo ruaposusoBatbess — SNCly maum SnCls? Motusupyiite
OTBET.

IIpumepHbIe 3aJaHus 1J1s1 IUCbMEHHOI KOHTPOJILHON padoThI:

Bapuant Ne 1
Kak MoxxHO monyuuts ruppokcun osnosa (II) B mabopatopun? Ykaxure, KAKUIMH CBOHCTBaMHU OH
o0najaeT ¢ TOYKM 3pEHHs TEOPUHM DIEKTPOIUTHYECKOH aucconuanuu. OTBET MOATBEPAUTE
YPaBHEHUSIMU PEaKLUN.

Bapuant Ne 2
Kak moxHOo momyunts ruapokcun cBuHma (1) B mabGoparopun? Ykaxwre, KAKUMH CBOWCTBAMH OH
obnagaer ¢ TOYKM 3PEHHUS TEOPHUH DJICKTPOIUTHYECKOM nucconuaunud. OTBET MNOATBEPAUTE
YPaBHEHUSIMU pEaKLUil.

Bapuant Ne 3
Kak moxHO momyuuts ruapokcua onosa (II) B mabopatopun? YkaxkuTe, KAKHMH CBOWCTBAMH OH
o0najgaeT ¢ TOYKM 3pEHHS TEOPUH DIEKTPOIUTHYECKOW naucconuanui. OTBET MOATBEPAUTE
YPaBHEHUSIMU PEaKLUN.

Bapuant Ne 4
CocraBbTe 3JIEKTPOHHO-CTPYKTYPHYIO auarpammy Mosekyibl SnCly. Ykaxure Tun ruGpuausanin
aTOMHBIX OpOMTANIEN 0JI0BA B OTOM MOJIEKYJIE, ECIIM BAIEHTHBIN yron cocrasnser ~120°. M306pasure
MEPEeKPbIBAaHUE aTOMHBIX OpOHMTaned. YKaXKuTe TUI CBA3EH MO XapakTepy HEepPeKpbIBaHUS aTOMHBIX
opouraneii. Kakyio ¢hopMmy nmeer Mosekyia?
Bapuant Ne 5
Kak moxnHo momyuuts ruzpokcua cBuHia (II) B maGoparopum? Ykaxure, KaKMMH CBOMCTBaMH OH
o0JaziaeT ¢ TOUKU 3PEHHs TEOPUH AIEKTPOIUTHYECKOH auccoumanuu. OTBET MOATBEPAUTE YPAaBHEHUIMHU
peaKUHUid.

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

NoogkrwdpE

BzanmogeiicTBre 0710Ba ¢ KUCIOTaMHU.
BzanmogeiicTBrE 010Ba CO MICTOYaMH.
[Tomyuenue u cBoiicTBa rumpokcuaa onosa (II).
KauecTBenHnas peakuus Ha MoH Pb?*,
B3auMoelicTBre CBUHIIA C KUCIIOTaMHU.
[lony4enue u cBoiicTBa ruapoxcuaa ceuaua (II).
OOHapyeHIe HOHOB CBUHIIA B PAaCTBOPE.

JABOPATOPHOE 3AHSITUE Ne 9: «p—3yieMeHThI 111 rpynnel. bop». (4 yaca)

Bomnpocsl 1151 caMOCTOSAITEILHOM MOATOTOBKH:
1. OO6mas xapakrtepuctuka p—3nemMeHToB Il rpynmel (mosiokeHue B MEPUOAUMYECKON CUCTEME, IIEKTPOHHBIC
(hopMyJIbI  aTOMOB, BO3MOXKHBEIE CTEIICHH OKHUCIICHUS, BAJIEHTHOCTH). DJIEKTPOHHAS ACPUIIMTHOCTH U €¢
BJIMSIHUE HA CBOMCTBA DJIEMEHTOB.
Bop. [Ipocroe BemecTBo 1 ero XuMU4YecKasi aKTHBHOCTD.
3. Okcun 60pa, 6opHas KucioTa (IoJlydeHUe, CBOMCTBA), KAaYeCTBEHHAS PEakius Ha OOPHYIO KHUCIIOTY.

N
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4. Comu 60opHO#1 kucTOTH (MeTabopaTsl, TeTpabopatsr). [ uaponus Terpadbopara Hatpust (Oypsl). [lepisr.
5. bopuasl. Coenunenus 6opa ¢ Bogoponom. OcoOeHHOCTH CTEPEOXUMHUH U pUpoJa cBszeil. [ moputuszanus.
6. Tamorenumpl Oopa UX THIPONIHU3 U KOMILUIEKCOOOpa3oBanue. TeTpodTopobopaTsl.

DQKCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)

1. INomyuenwne opTOOOPHON KHCIOTHI.

2. CpoiicTBa OPTOOOPHOI KUCIIOTHI.

3. CgoiictBa cosnelt 6opHbIX KucinoT. CBOHCTBa TeTpabopara HaTpusl.
4. Tlomydenue GOPHOITHUIIOBOTO 3uUpa.

JABOPATOPHOE 3AHATHUE Ne 10: «p—-3JieMeHThI 111 rpynnel. Asmiomunuii». (4 yaca)

Bonpocsl A1 caMOCTOATEILHOM IMOATOTOBKH:

AJNIOMHHUH KaK MPOCTOE BEMIECTBO, €r0 XUMHUUECKast aKTUBHOCTh. OKCHJ] ¥ THAPOKCH]I aTFOMHHUSL.
2. CoenuHeHUs alIOMUHHS: OKCHJ, TUAPOKCHA. AMQOTEpHbIE CBOHCTBA THIPOKCHIA AIOMUHUS C TO3HULIUH
TEOPHH IEKTPOTUTUIECKON AUCCOLUALNN U TPOTOJINTHYECKON TEOPHH KHUCIOT U OCHOBaHMH.
AnromuHaTel. IOH amoOMUHHMS KaK KOMIUIEKCOOOpa30BaTelb.
Conu antoMuHus (CpeHue, TBOHHBIE — KBACIIbl), UX THIPOJIN3.
KauecTBenHnas peakuus Ha non Al

=

ok w

IIpumepHble 3aJaHUA ISl MACHbMEHHON KOHTPOJbLHOM PadoThI:

Bapuant Ne 1

Cynbdun amromunnst Al,S3 MOITydaroT TOJNBKO CYXHM ITyTE€M, HAllpUMeEp, CIIEKAHWEM ITOPOIIKOB aFOMUHUS C
cepoii. HarmummTe ypaBHeHHE 3TOH peakuuy. UTo MPOU30HAET C MOTYyYCHHBIMH JKENTHIMU KPUCTAJUIAMH TIPH UX
KOHTaKTe ¢ Bojoi? OTBET MOATBEPIUTE YPAaBHEHUEM PEAKITUH.

Bapuant Ne 2
Hamumure ypaBHeHHs peakiiyii, IpyU MOMOIIN KOTOPBIX MOXKHO OCYIIECTBHUTDH MPEBPAIICHHUS:
Al(OH)3 — AlCl; — AI(OH)3 - CO(A102)2
HazoBute coennHeHWs adOMUHMS, Y4YacTBYIOIME B MpeBpalleHusX, o HoMeHknatype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Bapuanrt Ne 3
JHonummte ypaBHenue peakimu Alx(SOs)s + KoS + H,0 — ...,
YUUTBIBAsSL, YTO THAPOIIH3 IIPOTEKAET [0 KOHIIA.

Bapuant Ne 4
Kak MOXHO MOMy4YUTh THAPOKCUA AIOMUHHUS B Ja0opaTopun? YKaKuTe, KAKUMU CBOICTBaMH OH 00JIaaeT ¢
TOYKH 3PEHUS TEOPHUHU AIEKTPOIUTHIECKON Aucconrani. OTBET MOATBEPANTE yPABHEHUSIMH PEaKITnil.

Bapuant Ne 5
HazosuTte kucnotsl 6opa: HsBOs, HBO,, HoB4O7. Ykaxure, 111 Kakoi U3 HUX HE CYLICCTBIOT COJIU.

9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
OTHOIIICHHUE aTIOMUHUSA K BO3IYXY.

BzanmoeiicTBrE aTFTOMUHHS CO IICITOYAMHU.

B3anMonelcTBie alIIOMUHASA C BOJOM.

BsaumopelicTBre aITOMHHAS C KHCIOTaAMH.

[Tonyyenue rugpokcuaa aTlOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
AncopOIMOHHAs aKTHBHOCTH THIPOKCHIA ATFOMUHUSI.

I'mpponns coneit amoMuHus.

Nook~wnhE
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JABOPATOPHOE 3AHSATHE Ne 11: «s-3jgemeHTbl I, II rpynn. Ilenoynbie wu

IeJI0YHO3eMeIbHbIEe MeTALIbD). (4 Yaca)
Bomnpocs! A1 caMOCTOATEIbHOM MOATOTOBKH:
1. s—DOnementsl | u Il rpynn. Ionoxenne B IIC. DnekrpoHHble (HOPMYNIBI aTOMOB M HMOHOB. BalleHTHOCTS.
CreneHu OKUCIICHHUS.
®usnyueckre 1 XUMUIECKHE CBOMCTBA MICTOYHBIX H IIEIIOYHO3EMEIbHBIX METaJUIOB.
JuaronansHoe cxoactso snemeHToB B [1C (Li u Mg; Be u Al).
I'uapoxcuapl S—31eMEeHTOB.
KauecTBeHHBIE peaknny Ha HOHBI MIETOYHBIX U [IETOYHO3EMETbHBIX METAILIOB.
[Mpumenenue coenuuenuii S—anementos | u Il rpynm.

oA~ wN

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)
B3anMopeiicTBUE METAIIIOB € BOJOM.

BsaumopelicTBue Maruus ¢ KUCJIOTaMH.

[Tony4yenue u cBOKMCTBA OKCHUIA MarHUsI.

[Tonydenue ruapokcuaa MarHusl.

I'unpoxcu GepuIiust U ero CBOHCTBA.

[Munponms coneit GeprLus.

I'uoponu3s xkapOOHATOB U THAPOKAPOOHATOB IIETOYHBIX METAILIOB.
[Tomryuenue ruAPOKCUIOB MIETOYHO3EMENBHBIX METALIOB.

. Ilomy4enue u cBoiicTBa KapOOHATOB ILEIOYHO3EMENIBHBIX METAIIIOB.
10 OxpamrBaHue MIIaMEHH COJIIMU IIKIOYHBIX U HIETOYHO3EMENBHBIX METAJUIOB.

©CoNooA~WDNE

JIABOPATOPHOE 3AHSITUE Ne 12: «d— u fauaementnt III rpynmel. d—aementsr IV

rpynnsl. d-3aemMentsbl V rpynnsly. (4 4aca)
KoHTpoJibHBIE BOIIPOCHI H 321a4H.
1. Hanmmmmre ypaBHeHHs 4 peakuui, ¢ IMOMOIIBIO KOTOPBIX MOXXHO okcua TtutaHa (IV) mepeBectn B
PacTBOPUMOE COCTOSHHE. B KakuX 001acTAX IPOMBIIIEHHOCTH ucnonb3yercs Ti09?

2. Kakoe MecTo 3aHMMaeT TUTaH B pAxy HampsbkeHwid MetauioB (PHM)? Ilouemy xumudeckass akTHBHOCTh
JAHHOTO METajla HE COOTBETCTBYET ero mnojoxkenutro B PHM? Hamummure ypaBHeHMs peakuuil TUTaHA C
TOpSYMMH KOHIIEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM, a30THOM M IJIABUKOBOM KHCJIOT, a TaKkXKe C a30TOM,
dbochopomM, yriieposoM u kpemHueM rpu temieparype 1000 — 2000 °C.

3. Beruncnus AH° u AG,°, ycranoBute, Kakoi u3 MetozoB noiydenus TiCly sBisercs IpeanodTHTENbHbIM:

a) Bzaumozeiicteue TiOp(x) ¢ HCI(r), 6) Bzaumoneiicteue TiOp(x) ¢ Clo(r) u C(rp). Kakoe npumeHenue

nHaxoaut TiCly B meTamtypruu tuTana?

JIABOPATOPHOE 3AHSTHE Ne 13: «d-31eMeHTBI V rpynnbb». (4 yaca)
KoHTposbHbIE BONIPOCHI H 3a1a4H.

1. C yem cBs3aHa, KaKk MPaBUIIO, HU3KAs KAPOCTOMKOCTh TYTOIUIaBKMX MeTauioB? Kak mMeHseTcs xKapocTOMKOCTh
metaiuioB B psimy V — Nb — Ta? B kakux ycioBHSX pearupyroT BaHaIWi ¥ HUOOWIl ¢ KUCIOPOIOM, BOIOPOIOM,
a30ToM, TajoreHamu? Hammmmre ypaBHEHHMS yKa3aHHBIX peakiuil. brarogaps kakoMy CBOWCTBY 3TH METaJlIbI
MPUMEHSIIOT JJI5 TIOJTyYeHHs TITyOOKOro Bakyyma?

2. Kak MeHsieTcss KOppPO3HOHHAs YCTOWYMBOCTh B BOJHBIX pacTBopax B psiaay V — Nb — Ta? B kakux yciioBusx
pearupyeT BaHaJMid ¢ BOJIOM, CEPHOM KHCIIOTOM, MIABUKOBON KHUCIIOTON, CMEChIO a30THOM W TJIaBUKOBOM KHCIIOT,
mienoubto? Hanummre ypaBHEHNs yKa3aHHBIX PEaKIil.

JIABOPATOPHOE 3AHATHE Ne 14: «d-3;emenTtsl VI rpynnbsl. Xpom». (4 yaca)

Bomnpocsl Ajis1 caMOCTOATENbHON MOATOTOBKM:
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1. [Tomoxxenne xpoma, monuOaeHa, Bomb(pama B IIC snmemeHTOB. DnekTpoHHBIE (BOPMYIBI U
AJICKTPOHHO-CTPYKTYPHBIC TUArpaMMbI BAJICHTHBIX CIOEB aToMa XxpoMa 1 noHoB xpoma (I1I) u (VI).

2. Coemunenust xpoma (II). Oxenn u ruapoxcun xpoma (II). KuciaoTHo-ocHOBHBIE CBOWCTBa,
ycTOHYMBOCTH TuApokcuaa xpoma (II).
3. Coemunenuss xpoma (III). Oxcmm u tuapokcun xpoma (III).  AmdorepHsie cBoiicTBa

rugpokcuna xpoma (III) ¢ mo3ummii TeOpUH MEKTPOTUTHIESCKON AUCCOUALNN U MTPOTOIUTHYECKON
TEOPUH KHUCIOT U OCHOBaHUI. OKHCIMTENbHO-BOCCTAHOBHUTEIbHBIE CBOICTBA COCOMHEHHH XpoMma
(III), BmasaMe pH cpemsr Ha BUA 00pa3yromuXcs MPOIYKTOB.

4. Coemunenus xpoma (VI). Oxeng xpoma (VI). XpomoBas u TUXpoMOBasi KUCIOTBL. XpOMaThl U
nuxpomatel. OKUCTUTEbHBIE CBOWCTBA, BiuMsiHWE pH cpeabl Ha BuA 0Opa3yIOMIMXCS MPOAYKTOB.
KauecTBeHHBIE peakIy Ha XpOMAT-HOHBI.

5. [IpuMmeHeHre coequHEHN Xpoma.

IIpumepHbIe 3a1aHus 111 IMCbMEHHOH KOHTPOJILHOM padoThbI:

Bapuant Ne 1

Hanumure ypaBHEHHS peakLuii, C TOMOILBIO KOTOPBIX MOYKHO OCYIIECTBUTD CJICAYIOIINE IPEBPAILCHHUS:
Naz2CrOs — NaxCr,07 — K2CrO4 — PbCrO4

HazoBute coenuHeHuss Xxpoma, ydYacTBYIOIIME€ B TMpeBpamieHusx, no HomeHkiarype MIOIIAK
(amanTupoBaHHBIN BapUaHT).

Hcronb3ys MOMsApU3anOHHbIC MTPEACTABICHUs, TEOPETHUECKH 000CHY#TEe criocooHoCTh nOHOB comu Cr(NOs)s
K rugponusy. CoctaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE yPaBHEHUS peakLMid THAPOIU3a ITOH cony, a
TaK)K€ PacCMOTPUTE THUIAPOJIM3 C TO3ULUM MPOTOJIUTHUYECKOM TEOPUM KHUCIOT W OCHOBAaHMUM. YKaXUTE
opueHtupoBouHoe 3uaueHue PH pactBopa Cr(NOs)s (pH>7, pH<7, pH~7).

Bapuant Ne 2

Hanumure ypaBHeHHs peakiyii, ¢ TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOLINE IPEBPALICHMS:
CrCl; — Nasg[Cr(OH)¢] — Cr2(SO4)3 — Cr(OH)3

HazoBute coenuHeHMss XpoMma, ydYacTBYIOIIME B MpeBpalleHusX, o HomeHkinarype MIOITAK
(amanTUpOBaHHBIN BapUaHT).

Hanwumure anexTpoHHBIE (GOPMYIIBI aTOMa XpOMa, €ro MOHOB (PEAIbHBIX M BO3MOXHOTO THIIOTETUYECKOT0),
YK@XHTE THIBI DJICKTPOHHBIX 000y04ek uOoHOB. Paccmorpute ruapoimu3 uona Cr (lll) ¢ mosummii
MPOTONUTHYECKON TEOPUH KUCIOT U OCHOBAHHH.

Bapuant Ne 3

Hanummure ypaBHEHHS peakLuii, C TOMOILBIO KOTOPBIX MOKHO OCYIIECTBUTD CIICAYIOIINE IPEBPAILECHHS:
K2CrOs - KyCr07 > NaxCrOs — AgCrOq

HazoBute coenuHeHMss XpoMma, ydYacTBYIOIIME B MpeBpalleHusX, o HomeHkinarype MIOITAK
(amanTUpOBaHHBIN BapUaHT).

Hcnosnb3ys NoJspru3alioOHHbIE IPEICTaBICHUS, TEOPETUUESCKA 000CHYHTE CIOcOOHOCTh HOHOB cojin MNSO4 k
rugposnzy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHHs PEakLMHU TMIPOJIN3a 3TOH COJH, a
TAaKXKe PacCMOTPHUTE TUAPOIM3 C MO3MLIMH NPOTOIUTUYECKOM TEOPHHM KHCIOT W OCHOBaHWH. YKaXure
opueHTHpoBouHOe 3HaueHue pH pactBopa MnSO,s (pH>7, pH<7, pH=7).

Bapuant Ne 4

Hamummre ypaBHeHHS peakIyii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIONINE TPEBPALICHHMS:
NaCrO; — CrClz — Cr(OH); — K[Cr(OH)a]

HazoBute coemuHeHmss Xpoma, ydYacTBYIOIIME B TMpeBpameHusx, mo ©HomeHkiarype MIOIIAK
(amanTupoBaHHBIN BapUaHT).

Hanumure snexkTpoHHBIE QOPMYIBI aTOMa MapraHiia, ero peajlbHbIX U BO3MOXHBIX THIOTETHYECKUX HOHOB,
YKOKHTE THIIBI JJICKTPOHHBIX 000JI04ek HOHOB. Paccmorpute ruapoimu3 umona Mn (II) ¢ mnosuimit
HNPOTOIUTHYECKONH TEOPUU KUCIOT U OCHOBAHMM.

Bapuanrt Ne 5§
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Hamummre ypaBHeHHS peakiyid, C IIOMOIIHI0 KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOIIHE ITPEBPAIICHUS:
NazCrOs — NazCr207 — Na;CrOs — Ag2CrO4
HazoBute coemmHeHMs Xxpoma, yYacTBYIOIIME B TMpeBpameHusx, mo ©HomeHkiarype MIOIIAK
(amanTupoBaHHBIN BapUaHT).
Hcronb3ys MOMSPU3ANHOHHbIC TPEICTABICHHS, TECOPETHIECKH 000CHY#Te criocooHoCcTh HoHOB cou CrCls
ruaponu3y. CocTaBpTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYIIIPHOE YpaBHEHHS PEaKIMi THAPOJIH3a ITON CONH, a
TaKXKe PAacCMOTPUTE THAPONM3 C TO3UIUA NPOTOIUTUYECKOM TEOPUM KUCIOT U OCHOBAaHMH. YKaxHTe
opueHTupoBouHoe 3HaueHue PH pactBopa CrClz (pH>7, pH<7, pH~7).
DQKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

1. B3ammopelcTBHE XpoMa C KUCIOTaMHU.

2. Coenunenus xpoma (II1).

3. Coeaunenus xpoma (VI).

JJABOPATOPHOE 3AHSITHE Ne 15: «d-3n1ementsl VII rpynnbsl. Mapraneny. (4 yaca)

1.

2.

Bomnpochl 15151 caM0oCTONATENLHON MOATOTOBKHU:
[lonoxenne mapranua B IIC 31eMeHTOB. DneKTpoHHBIE (OPMYIIBI M 3IIEKTPOHHO-CTPYKTYpPHBIE THArpaMMbl
BaJICHTHBIX CIIOEB aTOMa MapraHiia M ero HOHOB (PEaIbHBIX U TUTIOTETUYECKUX).
Coenunenus mapranna (II). Oxcun u runpokeun Maprania (II), uX KuCIOTHO-OCHOBHBIE CBOMCTBa. [ 'maponus
comeii  mapranma (Il). OkwucIUTENBHO—BOCCTAHOBUTEIbHBIE CBOWCTBa coenuHeHuit Mapradma  (I1).
KauectBennas peakiust Ha HoH Maprania (I1).
Coenunenusi wmapranna (IV). Oxcug u  THAPOKCHA, UX KHUCJIOTHO-OCHOBHBIE cBoicTBa. Conn
MapraHIeBaTUCTOM KUCTOThI. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC CBOMCTBA coenunenuii maprauia (V).
Coemunenus mapranna (VI) u (VII). Mapranmosuctas 1 MapranieBasi KUCIOTHI, X cold. OKHCIUTEIHHO-
BOCCTaHOBUTEIbHBIEC CBOWCTBA coequnenuit Mapranua (VI) u (VII).
[IpuMeHeHne nepMaHraHata Kajiusi B MEAULIUHE U apMalum.

HpI/IMepHBIe 3aJaHudA NJs NUCbMEHHOM KOHTpOJ’[LHOﬁ paﬁOTbI:

Bapuanr Ne 1
CocraBbTe ypaBHEHHS IMOJypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), Ha WX OCHOBE JOIMUIIUTE
MPOAYKTHI PEaKMU U paccTaBbTe KOIQ(UIHECHTHI:
MnSQO4 + PbO; + HNO3s — HMnO, + PbSO4 + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEIb U €0 OKUCIEHHYIO GOpMY.

Bapuant Ne 2
CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE JOIHILIHUTE
MPOAYKTHI PEaKkMU U paccTaBbTe KOI(Q(UIMESHTHI:
KMnO4 + HoS + H,.SO4 — MnSO4 + S + ...
VYKaknuTe OKUCITUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.

Bapuanr Ne 3
CocraBbTe YpaBHCHUA HOﬂypeaKL[I/Iﬁ (MeTOI[OM HOHHO-3JICKTPOHHOTO 6aﬂcha), Ha HX OCHOBC JOIIMIIUTC
MIPOIYKTHI PEaKIU U paccTaBbTe KOIQDUIIHESHTHI:
KMnO4 + FeSO4 + HaSO4 — MnSO4 + Fex(SO4)s + ...
VKaKUTe OKUCIUTEND U €T0 BOCCTAHOBIIEHHYIO POPMY, BOCCTAHOBUTEIND U €I'0 OKHUCIEHHYIO (OPMY.

Bapuant Ne 4
CocraBeTe ypaBHEHMs IONypeaKiyii (METOJIOM HOHHO-3JIEKTPOHHOTO OajaHca), Ha WX OCHOBE JOIHIIHUTE
MNPOAYKTHI pCAKIIUU U PACCTABBTC KOS(i)(l)I/IL[I/IeHTBI:
KMnQO; + AsHz + H,SO4 — MnSO4+ HzASO4 + ...
VKaXXUTE OKUCIUTEND U €T0 BOCCTAHOBJICHHYIO (bOpMy, BOCCTAHOBHUTCJIb U €TI0 OKUCJICHHYIO (bOpMy

Bapuanrt Ne 5§
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CocTaBbTe ypaBHEHUS MMOTypeaknnuii (METOIOM HOHHO-3JIEKTPOHHOTO OallaHca), Ha UX OCHOBE JOIHUIIIATE
MPOJYKTHI PEaKIIUU U paccTaBbTe KO3 PHUIIMEHTHI:
KMnO4 + MnSQO4 + H20 — MnO2 + ...

YKaXUTe OKUCIIUTEND U €T0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €r0 OKUCIICHHYIO (hOopMYy.

DQKCHEPUMEHTAJUBHAS YA CTb (OIIBITHI)
1. B3ammopelicTBHe MapraHia ¢ KUCJIOTaMH.
2. llomydeHnue u uccnenoBaHue CBOUCTB rumpokcuna mapranna (II).
3. TNonyveHue v CBOMCTBAa MaHTaHATA KaJIHsL.
4. BrnusHue cpeqpl Ha CBOWCTBA MEpMaHraHaTa Kausl.

JJABOPATOPHOE 3AHATHE Ne 16: «d-3nementsl VI rpynnel. Keneso. KodansT. Hukenny. (4 yaca)

Bomnpocsl 1j15 caMoOCTOSAITEILHOM MOATOTOBKH:
1. OcobGennocts koHcTpykimd VI rpymner TIC .M. MenneneeBa. CemeiicTBa jxejie3a U IUIATHHOBBIX

METaIIOB.

2. DnekTpoHHbIE (OPMYNBI M AIIEKTPOHHO-CTPYKTYPHBIE AHarpaMMbl BaJICHTHBIX CJIOCB aTOMOB Kele3a,
kobainbTa, HuKelns u noHoB xkenesa (11, 11, V1), kodansta (11 u 111), auxens (11 u 111).

3. Coenunenns xeneza (I, 111, VI): momyuenne, cBoiicTBa, ycTOWIMBOCTh. MI3MeHeHHE XapaKkTepa THAPOKCHIOB

JKeJe3a ¢ YBeITMUYCHUEM CTENIeHH OKUCIICHUSI.

KauectBennsie peakuunu Ha noHbI xemne3a (11) u (111).

Coenunenus xobanpta (I1) u (111): momyuenue, cBoiicTBa, yCTOMYHUBOCTS.

Coenunenus maukens (1) u (111): momyuenme, cBoiicTBa, yCTOWYNBOCTS.
[IpumeHeHue Kxene3a, KOOaIbTa U HUKEISI U UX COCTUHCHUM.

o oA~

IIpumepHbIe 3a1aHus 11l IMCbMEHHOH KOHTPOJILHOM padoThI:

Bapuanr Ne 1

1. Hazosute BemectBa o Homenkaarype MIOITAK (amantuposannsiii Bapuant): FEONOs, Fex(SO04)3x9H,0,
COClz, Ni(OH)s, (COOH)?_SO4.

2. Hcmonb3yst monsipu3aliioHHEIE MTPEICTAaBICHHUS, TEOPETHUECKU 0OOCHYITE CIIOCOOHOCTH HOHOB COJIU CyJb(daTa
xene3a (1) k ruaponusy. Hanummre HOHHO-MONEKYJISIPHOE M MOJIEKYJISIPHOE YPaBHEHUS PEaKIK THAPOIIN3a
9TOM CONHM, a TaKKE PACCMOTPHUTE T'HIPOJIM3 C MO3ULHUHI NMPOTOIUTUYECKOM TEOPHUHM KHCIOT M OCHOBaHHMHU.
Yxkaxute opueHTHpoBOoYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

3. Hamummmre ypaBHeHue KauecTBeHHOW peakiyuu Ha WoH xeine3a (l1). [IpuBeanTte TpuBHANbHBIE Ha3BaHUS M
HazBaHus 1o HomeHknatype MIOIIAK (amanTupoBaHHBII BapHaHT) KOMIUIEKCHBIX COEIWHEHUI,
BCTPEYAIOLINXCSI B 3TOH pEaKLny.

Bapuant Ne 2

1. HamumunTe ypaBHEHUS peakMid, IPH MOMOIIY KOTOPHIX MOKHO OCYILECTBUTH NPEBPAILCHHS:
Fe(OH), — FeSO4 —» FeEOHSO; — Fe(OH)3
Jnsi  OKMCIIUTENbHO—BOCCTAHOBUTEIIHOW —PEAKUUMU  ONpefenuTe KOd(QQHUIMEHTH METOJOM HOHHO—
3JIEKTPOHHOTO Oananca (METOJOM TMoypeakinii). HazoBuTe Bce BemecTBa B IETIOYKE MPEBPAIICHHA I10
Homenknarype UFOITAK (aganTupoBaHHBIN BapHaHT).

2. Hcnonb3ys nonsipu3aioHHbIE TPEICTABICHHUS, TEOPETHUECKH 00OCHYHTE CIOCOOHOCTH HOHOB COJIU Cynb(daTa
xemeza (I1I)  x rugpomusy. HanummmTe HOHHO-MOJEKYISPHOE W MOJEKYISIPHOE YPaBHEHHS DPEaKIUU
THUAPOJIN3a 3TOW COJH, a TAaKXKE PACCMOTPUTE THUAPOIU3 C TMO3UIHMHA MPOTOIUTUYECKOW TEOPHH KHCIOT U
OCHOBaHUH. YKaxuTe OpHeHTHpOBOUHOE 3HaueHue PH pactsopa (pH>7, pH<7, pH=7).

3. Hamummure ypaBHeHHe KaueCTBeHHOH peakinu Ha noH xene3a (I11) ¢ xenroit kpossiHol cosbio. [IpuBeaute
TPUBHAIbHOE HAa3BaHNE KOMILIEKCHOTO COeIMHEHM, 00pa3yomerocs: B pe3ynbTaTe peakiny.

Bapuanrt Ne 3
1. Hasosure BemectBa o HomeHnkmarype MIOITAK (amantupoBanubiii Bapuant): Fe(ClOs)s, (FEOH)sPOs.,
CoOHNOs3, Co(OH)z, NiBr-.
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CocTaBbTe ypaBHEHHS TOJYpeakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMHUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
KMnO; + FeSO,4 + H,SOs — FEZ(SO4)3+

YKaXUTe OKUCIIUTEND U €T0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €r0 OKUCIICHHYIO (hOopMYy.
Hamummre ypaBHeHHe kauecTBeHHOW peakmnu Ha MoH xene3a (l11) ¢ Tmonmanarom (pomaHumaoM) aMMOHWUSL.
Ha3zoBute o6pa3yromieecsi KOMIUIEKCHOE COSIMHEHUE, YKAKUTE €ro COCTABHBIC YacTH.

Bapuant Ne 4

Hazosure BemectBa mno HoMmeHknarype MWIOIMAK (amantupoBansbiii  Bapuant): Co0SOsx7H:0,
(NH4)2F€(C03)2, FE(OH)3, (COOH)2CO3, NiSO..

Hcnonb3ys nosisipu3alliOHHbIE PEICTABICHUS, TEOPETHUECKH 000CHYHTE ClTIOCOOHOCTH HOHOB COJIM XJIOpHIA
xemeza (I1I)  x rugpommzy. HanwmmTe HOHHO-MOJEKYISpPHOE ¥ MOJEKYISIPHOE YpaBHEHHS PEaKIHH
THUAPOIN3a 3TOW COJH, a TaK)Ke PACCMOTPUTE THUAPOIU3 C TMO3UIHMHA MPOTOIUTUYECKOW TEOPHH KHCIOT U
OCHOBaHUWH. YKaXXUTe OpHEHTHPOBOUHOE 3HaueHue PH pactopa (pH>7, pH<7, pH=7).

CocTaBbTe ypaBHEHHS TOJYpeakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMHUIINTE
MIPOJYKTHI PEaKInU U paccTaBbTe K03 PpHuImeHTsr:

Fe(OH)z +0,+H,0O > Fe(OH)3

VYKakuTe OKUCITUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTENb U €T'0 OKUCICHHYIO OpMY.

Bapuant Ne §

Haszosure Berecta mo nomenknatype MIOITAK (agantupoBanusiit Bapuant): FeOCl, FeSO4x7H-0,

CoS0s, Ni(OH)z, (CoOH).CO:s.

Hcnonb3ys nonsipu3allioHHbIE IPEICTABICHHS, TEOPETUIECKHA 000CHYITE CIIOCOOHOCTh HOHOB COJIH CyJbdara
xenesa (1) k runponuzy. Hanummre HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS peakK THAPOIIN3a
3TOM COJMM, & TAKXKE PACCMOTPUTE THIPOIU3 C MO3ULUUN MPOTOIUTHYECKOW TEOPUH KHUCIOT U OCHOBAHMM.
VYkaxuTe opueHTHpOBOYHOE 3HaueHue pH pacteopa (pH>7, pH<7, pH=7).

Hanmmure ypaBHeHHMe kauecTBeHHOW peakuuu Ha woH xkenesa (I1). [IpuBenure TpuBHaibHBIC Ha3BaHHUA U
HazBaHusg 1o HomeHknatype MIOIIAK (amanTupoBaHHBI BapHaHT) KOMIUIEKCHBIX COEIMHEHUI,
BCTPEYAIOLINXCSI B ATOH PEaKLny.

KCHEPUMEHTAJUBHASA YA CT Db (OIIBITHI)
. B3zauMoneicTBHe xkeje3a ¢ KHCIOTaMHu.
. ITaccuBnpoBaHue xenesa.
[Tomy4yenue u cBOKCTBA THAPOKCUIIOB JKeTe3a,
KOOaIbTa M HUKEA.
. CBolicTBa coJei.

AWM P

JJABOPATOPHOE 3AHATHUE Ne 17: «d —5aementsl I u II rpynnel. Meas. Cepeopo. Hunk. Kagmuii.
PTyTh». (4 yaca)

1.

o &

BomnpochI 1711 caMoCTONATENLHON MOATOTOBKHU:
[Monoxxenne mean u cepedpa B [IC. OcoOEHHOCTH CTPOCHUS U AJIEKTPOHHBIE (hOPMYJIbI aTOMOB (-351eMeHTOB |
rpynmnsl. Bo3MoXHBIE W TIPOSIBISIEMbIC CTEIICHH OKHCJICHHUS. DJEKTPOHHBbIE (OPMYIbI HOHOB, THUIBI WX
000J104€K.
Coenunenus meau (I1): okcun, ruapokcus, moayyeHre, KUCIOTHO-OCHOBHbBIE CBOUCTBa; cyibdar meau (1) u
€ro OKHCIHMTENbHO-BOCCTAHOBHUTENbHBIE CBOMCTBA HAa MpUMepe B3auMoieicTBus ¢ oauaom kaimus;, KC mean
(1) — ammuakar, ruIPOKCOKOMILICKC.
Coenunenus cepedpa (l): okcun, aurpat cepedpa (1), ramorennapl cepedpa. KauecTBeHHast peakuusi Ha HOH
cepebpa (1). KC cepebpa c aMmMuakom, ¢ THOCYTb(haT—HOHOM.
[MpumMeHeHne coeUHEHUI MeIn 1 cepedpa B MeTUIMHE U (hapMallvH.
[Monoxenne nuaka u pryty B [1C. DekTpoHHbIe (hOPMYIIBI AaTOMOB
d-anementoB Il rpynmbel. Bo3MokHBIE U MIPOSIBIIsIEMBbIE CTEIIEHH OKUCICHUS. JJIEKTPOHHBIE (hOPMYJIbI HOHOB,
TUI UX 000JIOUEK.
CoenuHeHUs IMHKA: OKCH]I, THAPOKCHUJI, CYIIb(aT — MOTyISHUE, CBOWCTBA.
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Coennnenus prytu (II). Oxcua, momyduenne, cBoiicta. Xmopua prytH (1), momygenue, ruaponus, GoToaus,
ammoHom3. Amuaxiopug prytu (D).

Coemunenus pryt (1): xmopua prytu (I) — monydeHnue; TMCIpONOPLIUOHUPOBAHHE.

[IpuMeHeHre coeTMHEHNI TUHKA, KaIMUS, PTYTH.

IIpumepHbIe 3agaHns 1JIsl NMCbMEHHONH KOHTPOJILHOM padoThI:
Bapuant Ne 1

Hanumure ypaBHeHHS peakLuii, Ipy MOMOIIN KOTOPBIX MOKHO OCYILIECTBUTD CIIEAYIOIINE IPEBPAILCHHS:

Cu — CuS0O4 —» (CUOH)2304 —> [CU(NH3)4]SO4
Hcronp3ys noNIpHU3aliMOHHbIC IPE/ICTABICHHS, TEOPETHIECKH 000CHYHTE CIIOCOOHOCTh HOHOB con ZNSO4 k
ruaponu3y. CocTaBbTe HOHHO-MOJIEKYISPHOE U MOJIEKYJIIPHOE YPaBHEHHUS peaKlMU TUAPOIIN3a 3TOH couH, a
TAaK)K€ PacCMOTPUTE TUIAPOIN3 C MO3ULHMM IPOTOJUTUYECKONM TEOpUM KHUCIOT WM OCHOBAaHUU. YKaKuTe
OopueHTHpOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).
Hanumure ypaBHEeHUs peakiyid, IIPU IIOMOIIM KOTOPBIX MOXKHO OCYIECTBUTh IPEBPALLEHUS:
Hg - ng(N03)2 - H92C|2 - HgNHch

Bapuant Ne 2

Hanumure ypaBHEHHS peakLuii, C TOMOILBIO KOTOPBIX MOYKHO OCYIIECTBUTD CJICAYIOIINE TPEBPAILCHHUS:

Ag — AgNOsz — AgBr — [Ag(NH3)2]Br

Hcnonb3ys nonspu3aliioHHbIC TPEICTABICHHS, TEOPETHUECKH 000CHYHTE crmocoObHoCcTh HOoHOB comu CuSO, k
ruaponnsy. CocTaBbTe HOHHO-MOJIEKYJIIPHOE U MOJICKYJIIPHOE YpaBHEHMS PEaKkLUH THAPOJIN3a 3TOH Ccoiy, a
TAaK)KE€ PacCMOTPUTE TUAPOIN3 C MO3ULMM MNPOTOJUTUYECKON TEOpUM KHUCIOT WM OCHOBAaHUHU. YKaKuTe
OopueHTHPOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hanumwure ypaBHEHHS peakUuii, TPy IOMOIIN KOTOPBIX MOKHO OCYILIECTBUTH NPEBPALICHUS:

Hg — HgO — HgCl, — Hg.Cl, — HgNHCI

Bapuanrt Ne 3

Hanumnre ypaBHeHHs peakyid, IpyH NOMOIIH KOTOPBIX MO’KHO OCYIIECTBUTD MPEBPAIICHUS:

Ag — AgNOs; — AgCl — [Ag(NH3)2]ClI

Hcnonb3yst TONSpU3alMOHHBIE MPEJCTABICHUS, TEOPETHYeCKH OOOCHYWTE CIIOCOOHOCTH HWOHOB COJIU
Cu(NO3); k ruaponu3y. CocTaBbTe MOHHO-MOJICKYJIIPHOE W MOJICKYJISIPHOE YPaBHEHHS PEaKIUH THIPOJIH3a
9TOH COJIM, & TaKXKe PacCMOTPUTE THUAPOIU3 C MO3ULUN MPOTOIUTUYECKOW TEOPUU KHCIOT U OCHOBAHMIA.
VYkaxuTte opueHTHpOoBOYHOE 3HaueHue pPH pacreopa (pH>7, pH<7, pH=7).

Hanumure ypaBHeHHs peakIiyii, IpHU MOMOIIN KOTOPBIX MOXKHO OCYIIECTBHUTDH MPEBPAIICHHUS:

Zn — ZnS0Os —> Kz[Zn(OH)4] - Zn(N03)2—> Zn(OH)z

Bapuant Ne 4

Hanumure ypaBHEeHHs peakunid, IPpHU IIOMOIIH KOTOPBIX MOXHO OCYILECTBUTD ITPEBPALLCHHUS:

CuO — CuCl; — Cu(OH)2 — [Cu(NHz3)4](OH),

Hcrionb3yst MoNsApru3aliiOHHEIE IPEICTABICHHS, TEOPETHIECKH 000CHY#iTE crtocooHoCcTh HOHOB cor ZN(NO3)2
K rugponu3y. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE yPaBHEHUS pEaKklMy TUAPOIN3a STOH coy, a
TAaKXe PacCMOTPHUTE TUAPOIM3 C IMO3UIMN MPOTOJUTHUYECKOH TEOPUHM KHCIOT M OCHOBAHMH. YKaxHTe
opueHTHpOoBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hanumure ypaBHEeHHs peakiyid, IPYU IIOMOIIH KOTOPBIX MOXHO OCYILECTBUTD ITPEBPALLCHHUS:
Hg — Hg(NOs); - HgO — HgCl; — Hg:Cl;

Bapuanrt Ne 5§
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1. Hanwmmure ypaBHEHWs pEaKIHii, IPH MOMOIIM KOTOPBIX MOYKHO OCYIIECTBHUTH MPEBPAIICHHUSL:
Ag —> AgNOz; — Agl —» Nas[Ag(Szos)z]

2. Hcrmome3ys mONSpHU3AIMOHHBIC TMPEACTABICHUS, TCOPSTHUYSCKU OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
Cu(NOs), x ruaponusy. CocTaBbTe HOHHO-MOJIEKYISIPHOE U MOJIEKYJIIPHOE YPaBHEHUS PEaKIMy THAPOIU3a
9TOM COJK, a TaKXKe PacCMOTPUTE THUAPOIW3 C MO3UIUM MPOTOJUTUYECKOM TEOPUM KHUCIOT M OCHOBAaHMIA.
Ykaxxkute opueHTHpOBOUHOE 3HaUYeHHE PH pactBopa (pH>7, pH<7, pH=7).

3. Hanwuiuute ypaBHEHUs PEAKLUiA, IPY MOMOIIH KOTOPBIX MOYKHO OCYILECTBUTH NPEBPAIIEHHUS:

Zn — Naz[Zn(OH)4] — Zn(OH)2 —» ZnO — ZnS0O,

DQKCHEPUMEHTAJUBHAS YA CTb (OIIBITHI)

B3aumoeiicTBre MeIH C KUCIIOTaMH.
[Nomyuenue oxuna memu (I).

[Tomyuenue u cBoiicta runpokcuna meau (1I).
Tunponus coneit meau (I1).

[Tomyuenue okcuaa cepedpa.

[Tomyuenue ramoreHnaoB cepedpa.
Cepebpenue.

BsaumojelicTBre IMHKA ¢ KUCJIOTAMU.

. BzaumopelicTBrE HUHKA CO IIETOYaMH.
10.ITonyuyeHue 1 CBOMCTBA THAPOKCHIA IMHKA.
11.TTonyuenue cynbhuaa HUHKA.

©CoNoA~WNE

8.3.9k3ameH.

DK3aMeH MO0 IUCHUIUIMHE MPOBOAUTCS B YCTHOUM (opme mo OmneraMm. Ha moArotoBky K OTBETYy
crynenty naercsa 30 munyT. buiier conepKUT Tpu Bompoca: iBa TEOPETHUECKUX (5 0a/ioB — KaXKIblil),
TPETHii BOMPOC — MPAKTUIECKOE 3a7aHue (pacueTHas 3ajadya W/WId XUMHUYecKoe yrpaxHenue) — (20
OaJIIoB).

Kpurepnu onieHKM 0TBeTa CTYJAEHTA HA IK3aMeHe

Xapakmepucmuxka omeema oannol
JlaH TIONHBIN, pPa3BEpHYTBHIM OTBET Ha IIOCTABJIICHHBIM BOIPOC,
[IOKa3aHa COBOKYIMHOCTb OCO3HAaHHBIX 3HaHUM 00 oOBeKTe,
MPOSIBJISIIOIIASICS. B CBOOOAHOM ONEPUPOBAHUU MOHATUSAMHU, YMEHUH
BBIJICJINTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE €r0 IIPU3HAKH,
MPUYUHHO-CIIECTBEHHBIE CBSI3U. 3HaHUEe 00 00BEKTE 26-30
JNEMOHCTpUpyeTcsd Ha ()OHE MOHMMAHMSI €ro B CHUCTEME JaHHOMN
HayKHl ¥ MEXJIUCUUIUIMHAPHBIX cBsizei. OTBeT (hopmynupyercs B
TEPMHUHAX HAYKH, W3JI0)KEH JIUTEPATYpPHBIM S3BIKOM, JIOTMYEH,
JIOKAa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO MO3ZUIUIO CTY/ICHTA.
JlaH TIONHBINA, pa3BEpHYTHIA OTBET Ha IIOCTABJIECHHBIA BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHUM 00 o0OBeKTe,
JTOKA3aTeJIbHO PAaCKpBITHl OCHOBHBIE IIOJOKEHHS TEMBI; B OTBETE
IIPOCIIEKUBACTCSA YeTKas CTPYKTYypa, Joru4eckas
MIOCJIEI0BATEIBHOCTh, OTPAXAIOWIAs CYIIHOCTh PACKPBIBAEMBIX
MOHATHA, TEOpUHl, sIBIeHUN. 3HaHUE 00 O0BEKTE NEMOHCTPUPYETCS
Ha (QoHE TIOHMMaHUsi €ro B CHCTEeME JaHHOW HaykKd U
MEXIUCLUUIUIMHAPHBIX CBsi3el. OTBET W3JI0KEH JIUTEPaTypHbBIM
SI3BIKOM B TEpMHUHAX Hayku. MoryT ObITh OMYIIEHbl HEJIOYETHl B
OIpEJIETICHUN TIOHSATUH, VCIIPABJICHHBIE CTYJIEHTOM

21-25
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CaMOCTOATCIIBHO B IIPOLCCCC OTBCTA.

JlaH TIOJIHBIN, pPa3BEpHYTBIA OTBET Ha IIOCTABJIICHHBIA BOIPOC,
[I0OKAa3aHO YMEHME BBIICIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE
IIPU3HAKH, HPUUYUHHO-CIEICTBEHHblE  CBsi3Uu. OTBET  4YETKO
CTPYKTYPUPOBaH, JIOTHYCH, U3JI0KEH B TepMHHaX Hayku. OJHAKO 16-20
JOMYIIEHbl ~ HE3HAYHWTEJIbHBIC  OMMOKH WM HEJOYETHI,
WCIIPABJIEHHbIE CTYJEHTOM C IOMOIIBK «HABOISAIIMX)» BOIPOCOB
IIPENOIABATEII.

JlaH mnoJIHBIA, HO HEJAOCTATOYHO IIOCIEI0BATEIIbHBII OTBET Ha
MIOCTaBJIEHHBIN BOIPOC, HO MPHU 3TOM IOKA3aHO YMEHHE BbIIACIINUTH
CYLLIECTBEHHbIE M HECYLIECTBEHHbIE MPU3HAKU U T[PUYUHHO-
cleaCTBEHHbIE CBA3M. OTBET JIOTMYEH M M3JI0KEH B TEPMHUHAX 11-15
Hayku. Moryt ObITh JomylieHbl 1-2 omuOKu B ONpEaeIeHUU
OCHOBHBIX TOHSATHUN, KOTOPBIE CTYACHT 3aTPYAHSETCS HCIPABHUTH
CaMOCTOSATEJIBHO.

JlaH HENoJHBII OTBET, JIOTMKA U MOCIEAOBATEIbHOCTD U3JI0KEHUS
UMEIOT CYyIIeCTBEHHBbIE HapymieHus. [lomymeHsl rpyObie ommoOKu
IpU OINPEJECICHUU CYHUIHOCTH PACKPBHIBAEMBIX MOHSATUH, TEOpUH,
SIBJICHUH, BCJIEICTBUE HETIOHUMAHUSI CTYJACHTOM UX CYIIECTBEHHBIX
Y HECYILECTBEHHBIX NPU3HAKOB U CBs3ed. B oTBeTe OTCYTCTBYIOT
BBIBOJBI.  YMEHHME  PACKpbITh  KOHKPETHBIE  TPOSBIICHHS
0000I1IeHHBIX 3HaHUHN He MokKa3aHo. PeueBoe opopmieHue Tpedyer
IIOIIPaBOK, KOPPEKIUH.

JlaH HENONHBIA OTBET, MPEJICTABISIIONIMI COO0OW pa3po3HEHHBIE
3HaHHWA TI0 TEeME BOMNpOCca C CYIIECTBEHHbIMH OIIMOKaMU B
onpexaeneHusix. IlpucyrcTByroT QparMeHTapHOCTh, HETOTUYHOCTH
n3noxxkeHus. CTyJIeHT He OCO3HAET CBSI3b JAHHOTO MOHSTHS, TEOPHUH,
SBIIGHUST C JPYTMMHU OOBEKTaMH JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpPETH3allUs M JOKA3aTeIbHOCTh H3JIOKEHUsA. Pedb
HerpamMoTHas. JlONMOJHUTENbHBIE W  YTOUHSAIOIIME  BOIPOCHI
MIpEnoiaBaTellss He IMPUBOAAT K KOPPEKIMH OTBETA CTYJEHTA HE
TOJNBKO HA TOCTAaBJIEHHBIA BONPOC, HO M Ha JPYTrU€ BOMPOCHI
JUCITUTUTUHBL.

He nonmyuyensl 0TBeTHI MO 6a30BBIM BOMPOCAM TUCIIUTUIHHEI. 0

5-10

1-4

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT noiydaeTr 0-30 6amnos.

CTyneHThl, OMyYUBIINE B XOJ€ TEKYIIEero U pyoexHoro kKoHTpoust 50-70 6amioB, aBTOMaTHYECKH
MOJIyYaloT YAOBJIETBOPUTENbHYIO 3K3aMEHAIlMOHHYIO OlleHKY. Ilo HaOpaHHOII cymme OaiyioB B TeueHUE
cemecTpa CTYJIEHT UMeeT paBo MOJIYYUTh «aBTOMATHUYECKH TOJILKO OIICHKY
«yOBJIETBOPUTEIILHOY/ «3aueT» JHO0 «HEyIOBJIETBOPUTENbHOY «He3aueT». [l mnomydenuss OGosee
BBICOKOTO Oanna («yIZOBIETBOPUTEIHHO», «XOPOIIO» WM «OTJIMYHO») CTYIACHT OO0S3aH SBUTHCS Ha
9K3aMEeH U cAaBaTh dk3aMeH 1o mmkae ot 0- 30 6ayioB B JOMOTHEHHE K HAKOIUIEHHBIM 3a CeMecTp OasuiaM.

PesynpTHpyromIas omeHKa CKIaJbIBAETCS MO COOTBETCTBYIOIICH  (opmyse ¢ yd4eToM TeKyIleu
YCIIEBAEMOCTH, PE3YJIbTATOB PyOEIKHBIX aTTECTAIIMA M YCTHOTO OTBETA HA dK3aMEHE.

[lepecueT nmoiay4eHHONH UTOTOBOM CyMMBI 0aJlJIOB IO MPEAMETY B OLEHKY MPOU3BOAUTCS IO LIKaJe:
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* «oTIMYHO» — 86-100 6amnos;

* «xopomro» — 71-85 6anos;

* «ynoBieTBopuTenbHO» — 50-70 6amios;
* «3auer» — 50-100 GamioB.

10.

11.

12.

13.

14.

Bomnpocsl k 3xk3amMeny no aucuuiinie «Heopranuveckass XuMusi»
Baxwuelime Kiacchl HEOPraHMYECKUX COCIUHEHUN. [IOHATHS OKCUIa, KUCIOThI, OCHOBAHUS W

COJIM € TOYKHU 3PCHUSA TCOPHUU BHCKTpOHHTquCKOﬁ Juccouuanuu. I'eneTnyeckas CBS3b MCKAY
Ki1acCaMH HECOPraHN4YCCKUX COCHHHCHHﬁ.

Bonopon. Haxoxnenue B mpupoje. [lonyuenue, cBolicTBa U MPUMEHEHHE BOJIOPOIA; PUINISCKUE
U XxuMHuueckue cBoiictBa. Ocoboe mosoxenue Boaopoaa B [lepuonnyeckoil cucreme 31€MEHTOB.
Hsoronsl Bogopoaa; Ctpoenue u coiicTBa nona ruapokconns H3O. Mon H ¥ OCHOBHBIE THIIBI
TUAPUJIOB.

Kucnopon (o0mas xapakTepucTuKa, CTPOCHHE, CIIOCOOBI TIOyYeHUs!, ((U3NIECKHEe U XUMUICCKIEC
coiicTBa). Oxcunpl. O30H (IOJIy4YeHUE, CTPOCHHUE, CBOMCTBA U pUMeHeHue). O30HHIbL.
P-anementer VIII rpynmel. DnexkTpoHHas KOHQUIypalus, BEIMYMHBI PaJUyCOB U HSHEPrUHU
HMOHM3AIIMM aTOMOB OJaropoaHbiX ras3oB. [lomydeHue, ctpoeHue, CBONCTBA OJaropoJHBIX Ta3oB.
[Tpumenenne 6I1aropoTHBIX Ta30B.

P—anementst VII rpymmbl. 3aKOHOMEPHOCTH B U3MEHEHUU AJIEKTPOHHON KOH(UTypaIiu, BETUYUH
paanycoB, SHEPIMHM MOHU3ALUU, CPOJICTBA K AJIEKTPOHY, FIEKTPOOTPULATENbHOCTH, XapaKTEPHBIX
cTerneHel okucieHus atomoB. OcobeHHocTH (hropa. XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIECTB.
CpaBHuTENIbHAs XapaKTEPUCTHKA.

Xnop, pusndeckre U XUMHYECKHUE CBOMCTBA, XapaKTEPUCTHUKA OCHOBHBIX COSAMHEHHM.
['anorenoBogopoasl. CrocoObl TMONYyYeHHS W CBOWCTBA. 3aKOHOMEPHOCTH B H3MEHEHHUH
KHUCJIOTHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB rajgoreHoBoiopoaHbIx kuciaot (HI).

KucnoponHbele coequHeHMs] TajJoreHoB. 3aKOHOMEPHOCTH B CTPOEHHMHM M CBOICTBaxX OKCHJIOB.
Crnioco6br monydenusi. M3menenue ctpoenus u cBoiictB B pagy HI'O-HI'O-HI'O3—HI'Oa:
TEPMHUUYECKass YCTOMYMBOCTb, OKUCINUTEIbHBIE, KHUCIOTHO-OCHOBHBIE cBoMcTBa. ComocTaBieHHe
YCTOMYMBOCTH M OKHCIUTENIBHBIX CBOMCTB KUCIOPOAHBIX KUCIIOT raJOreHOB.

P —snementst VI rpynnel. CpaBHMTENbHAs XapaKTEPUCTHKA. 3aKOHOMEPHOCTH B H3MEHEHUU
JIEKTPOHHON KOH(UIypaluy, BEIUYUH PAJAUyCOB, SHEPTUU MOHHU3AILUH, CPOJCTBA K JIEKTPOHY,
XapaKTEepHBIX CTENEHEH OKHUCIEHHUS, 3JIEKTPOOTPULIATEIBHOCTH M KOOPIMHAIMOHHBIX YHCEI
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU (PU3NUECKUX CBOMCTB MPOCTHIX BEILECTB.

P —snementel VI rpynnel. Bopoponnsie coenunenus. Ilapamerpst monekyn H2D (anuna u
SHEprus CBS3M, BAJICHTHBIM yroji), 3aKOHOMEPHOCTH M3MEHEHHUS (PU3MUECKUX CBOWCTB
(IMTIONIBHBIN MOMEHT, PHEPTUs AUCCOLMAINK, TemiepaTypa (a3oBbix nepexonoB). CoennHeHus
CEPBI C BOAOPOIOM.

CoenvHeHus XaJdbKOT€HOB ¢  KuciopojoM. Kucnopoaconepxamue COEIUHEHHSI  CEpBI.
ConoctaBineHnue crpoeHust U cBOMCTB okcuaoB D02 u 303. YcnoBus okuciaeHus SOz B SOs.
Oxcoxkucnorsl H2SO3u H2SO4: cTpoeHre aHHOHOB M XUMUYECKUE CBOWCTBA.

[Tomyuenue, cTpoeHuWe U oOKuciautenbHbie cBolicTBa H>SOs. Tepmuueckas yCTOWYHUBOCTH
cynabgaToB. COIOCTAaBIEHUE CHJIBI KHCIOT, TEPMHUYECKON YCTOWYMBOCTH W OKHCIUTEIbHON
akTUBHOCTH OKcokucioT H2SO3u HaSOa.

P—onementsl V rpymnmbl. 3aKOHOMEPHOCTH B M3MEHEHUH DJICKTPOHHON KOH(UTYpaIluy, BEIHUYUH
paanycoB, SHEPrUM HOHM3AIMH aTOMOB, CPOJICTBA K 3JEKTPOHY M 3JIEKTPOOTPULIATEILHOCTH.
XapakTepHblE CTENEHU OKHCIEHUS M KOOpAMHALMOHHBIE unciaa. (OCHOBHBIE NPUPOJIHBIE
COEIMHEHMS, TPUHIIUIBI TIOJTYyYEHHS U3 HUX a30Ta, (pochopa, MbILIbIKA, CYpbMbI, BUCMYTA.
CrpoeHrie U 3aKOHOMEPHOCTH B U3MEHEHMU (U3UYECKUX U XUMHUUYECKUX CBOMCTB BOJOPOIHBIX
coequHennii DOHs. Ilomydyenne u cBoiicTBa amMMHaka: aBTOMOHM3AIMs, PEAKIUH 3aMeleHUs,
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

aKIEeNnTOpHbIe (TPOTOIMTHYECKOE B3aMMOJCHCTBHE C BOJIOW), JOHOpPHBIE (0Opa3oBaHME
aMMHAaKaTOB) U BOCCTAaHOBHUTEIbHBIE CBOMCTBAa. TepmMuueckas YCTOWYMBOCTbH COJEH aMMOHUS -
docdaros, XJI0pUI0B, CyIb()ATOB, HITPATOB, HUTPUTOB.

A3ot, oOmiast xapaktepuctuka. CoelMHEHHUs a30Ta C BOAOPOJOM, IMOJIydeHue, (U3NYecKue u
XUMHUYECKHUE CBOWCTBA.

Kucnopoacoaepxamue coenuHeHust azora. llomydenue, coctaB, CTpOCHHE M 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB OKCHJIOB a30Ta. TepMHUUYECKOE pa30KEHNE HUTPATOB METAJIIOB.

[Tonydenue, conocrtaBiieHue cTpoeHus U cBoMCTB azotucTo HNO2 m azotHoit HNOs3 kucnort:
TEPMOJIMHAMUYECKAsE YCTOMUYUBOCTb, KUCIOTHBIE U OKUCIUTEIHHO-BOCCTAHOBUTENILHBIE CBOMCTBA
BOJHBIX PACTBOPOB. 3aBHCHUMOCTb COCTaBa NPOAYKTOB B3aUMOJECHCTBHS a30THOM KHUCIOTBI C
MeTtauiamu oT KoHuentpauu HNO3 u ipupo/isl MeTasia.

OneMeHTbl MOATPYIIbl  MbIlIbsika. (OCOOEHHOCTH KHCIOTHO-OCHOBHBIX M OKHCJIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB OKCOCOCTWHEHWH MBINIbSIKA, CYpbMbI W BucMyTa. OOmime
TEHJICHLUU B U3MEHEHUU CTPOCHUS U CBOMCTB OKCHUJOB U OKCOKHUCIIOT P- 3JIEMEHTOB 5—0 IpyIIbl
[lepuonnueckoii cucTeMbl (KUCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX).

®Docdop, huznueckue U XUMHUUECKHUE CBOWCTBA, OCHOBHBIC coerHeHus. Poib coenHeHnit a30Ta
u ¢ochopa B dKoNorHH U B OMOIIOTHYECKUX Mpolieccax. [IpuMeHeHrne MPOCTHIX BEHIECTB pP—
3JIEMEHTOB V IpyIIIbL.

P—anemenTsr IV rpynmsl. 3aKkOHOMEPHOCTH B M3MEHEHUH AJICKTPOHHOU KOH(UTYpaIuu, pa3MepoB
aTOMOB, PHEPIMM MOHM3ALMU, CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBLHOCTH, XapaKTEPHBIX
CTENeHEeH OKHCIICHHUS] U KOOPAMHAIIMOHHBIX YHCell aTOMOB. OCHOBHBIE MPUPOIHBIC COCTUHEHUS,
MPUHLUIIBI TIOJYYEHHUs] U3 HHUX YIJIepoja, KpEeMHHs, repMaHus, 0JioBa, cBUHUA. lIpumeHeHue
MIPOCTHIX BEIIECTB.

P—anementsl IV rpynmsl. @usznueckue U XMMHUYECKUE CBOKMCTBA MPOCTBIX BEILLECTB. YTJIEPOI,
¢u3nveckne W XMMHYECKHE CBOMCTBA, OCHOBHBIE coemuHeHus. Ctpoenme u cpoiictBa H2COs.
TepMmonnHaMuyeckasi yCTOMYUBOCTh KapOOHATOB.

P—onementer 1V rpynmel. Kpemuuii, ¢usnyeckue M XHMHUYECKHE CBOMCTBA, OCHOBHBIE
coequHenus. Ctpoenue u cpoiictBa SiO2. ComocraBienue ctpoeHus U cBoicTB CO2 u SiOy,
KapOOHATOB M cHJIMKATOB. OCHOBHBIE TUIIBI CTPYKTYP CUITUKATOB.

DNeMeHThl MOATPYIIbI TepMaHus, (U3NYECKUE U XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB,
OCHOBHBIE COCJMHEHHUS. 3aKOHOMEPHOCTH B H3MEHEHWU CTPOEHUS W XHMHYECKUX CBOWCTB
OoKcuA0B U ruApokcuaoB Ge, Sn u Pb (TepmoamHamuueckas ycTOHYMBOCTh, KUCIIOTHO-OCHOBHBIE
Y OKHCITUTEIHHO-BOCCTAHOBUTEIILHEIE CBOMCTBA).

p—anements! I rpynmel. 3akOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHON KOH(UTYpaIiu, pa3MepoB
aTOMOB, PHEPTUU MOHU3AIIUH, CPOJICTBA K AJIEKTPOHY, AJIEKTPOOTPHUIATEIIBHOCTH, XapaKTEPHBIX
CTENEHEN OKHUCIEHHS U KOOPAMHAIMOHHBIX yuced aTOMOB. OCHOBHBIE PUPOJIHBIE COCIUHEHMUS,
MPUHIUIIBI TIOJyYEHUs U3 HUX 0opa, aTfOMUHMUS, Tajuiusl, UHIUs, Tayums. [I[puMeHeHne mpocThix
BEILIECTB.

bop, ¢u3nueckue M XMMHYECKHE CBOWCTBA, OCHOBHBIE COEIMHEHUS. XapaKTEepHbIE CTENEHU
OKHUCJICHHS W KOOpAMHALMOHHBIE uucia Oopa. Kpucrammmueckas CTpyKTypa, (QU3NYECKUE H
XUMUYECKHE cBolicTBa Oopa. [lonyuenue, ctpoenue, cBoricTBa nubopana BoHe.

[Tomyuenue, ¢QuU3NYECKUE W XUMUYECKHE CBOWCTBA QIIOMHHHS, TaJUTUS, WHIWAS W TaJUIHS.
3aKOHOMEPHOCTH B  CTPOCHUH, TEPMHYECKOM YCTOWYMBOCTH, KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COe€IMHEHHU p—a3nemeHToB III rpynmel B crenenu
OKHUCIIEHUs +3: OKCUJIbI, TUAPOKCHU/IbI, TAIOT€HUIBI.

S—3JIeMEHThI. 3aKOHOMEPHOCTH B U3MEHEHHH JJICKTPOHHBIX KOH(MUTYpaluii, BETUYHH PAJUYCOB,
SHEepruii uoHm3aruu aromMoB. OCOOCHHOCTH TNUTHS. DHEPrUs KPUCTAIUTMUECKON pEIIeTKH,
bu3MYecKue W XUMHUYECKHE CBOMCTBAa TMPOCTHIX BemecTB. OCOOCHHOCTH B3aMMOJICHCTBHS
LIEJTOYHBIX METAJJIOB C BOJIOM IO PAAY JIATHN — LIE3UM.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

3aKOHOMEPHOCTH B CTPOCHHUU M CBOMCTBAX (TEpMUYECKAsi YCTOWYMBOCTb, KUCIOTHO-OCHOBHBIE
CBOMCTBAa) OCHOBHBIX THIIOB COEAMHEHMH: OKCHJIOB, NEPOKCHUIOB, THAPOKCUIOB, KapOOHATOB,
rajoreHu10B. OCOOEHHOCTH KOMIUIEKCHBIX COCJMHEHUH IIEJIOYHBIX 3j1eMeHTOB. [lomyuyenue
LIEJIOYHBIX METAJJIOB W3 NPHUPOAHBIX coeAuHEHUM. [IpuMeHeHHe IMIEeTOYHBIX METAUIOB U MX
COCIMHECHUM.
bepwinuii, ¢usnyeckne M XUMHUYECKHE CBOICTBa, OCHOBHBIE coenuHeHus. I[lpumeHeHue
Oepuiuins, MarHus U IE€JI0YHO3EMENIBHBIX AJIEMEHTOB.
Obmas xapaktepuctuka d —53JIeMEHTOB. 3aKOHOMEPHOCTM B M3MEHEHHH 3JIEKTPOHHBIX
KOH(QUTYpaluii, pagnuycoB, HSHEPTrUH HOHHU3AIUU, XAPAKTEPHBIX CTCTIICHEW OKHUCIICHUS W
KOOPJIMHALIMOHHBIX YHCE aTOMOB.
d—nementsr Il rpynmel. Jlantanouwasl W akTHHOWIBL PenkosemenbHbie 3aeMmeHTsl (P3D).
Jlantanugnoe cxkarue. Xumuueckue cBorictBa P33D. 3aKOHOMEPHOCTH B CTPOEHUM W CBOMCTBAX
OKCHJI0B, TUJIPOKCHI0B. CXOACTBO U paznnyue Xxumuu P30 u aeMeHTOB 2-0if rpymibl.
AKTHHUIA U aKTUHUJBL. 3aKOHOMEPHOCTH B U3MEHEHHUH 3JICKTPOHHOW KOH(UTypaluu, pagnycos,
SHEPruil MOHU3ALMM, XAPAKTEPHBIX CTENEHENW OKHUCICHUS, KOOPAMHAIIMOHHBIX YUCENl aKTHUHMS U
aktuHugoB. [loarpymmer Topuss u  Oepknus. [lomydyenue, ¢usnueckue U XUMHUYECKUE
(B3auMoieliCTBUE C KUCIOTaMH, LIEJI04aMU, HEMETAJIIaMH) CBOMCTBA MPOCTHIX BELIECTB.
d-osnementsr IV rpynmbel. ConocTaBieHHe 3JIEKTPOHHBIX KOH(UTypaluii, BEITHYUH PaaUdyCOB,
SHEpPruil MOHU3ALUU, XapaKTEPHBIX CTEIEHEH OKMCIEHUS, KOOPJIMHALMOHHBIX YHUCE]I aTOMOB p-
371eMEeHTOB U d-371eMeHTOB 4-0i rpynmsl. [IpupoHbie coequHeHNs, TOMyUYEHUE U COMTOCTABICHUE
($U3NIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEMIECTB d-3JIEMEHTOB 4-0i TPYIIIHI.
d-osnementsr V rpymmbl. COMOCTaBICHHE AIICKTPOHHBIX KOH(MUIypaluii, BEIUYUH PaIuyCoB,
DHEPTUi MOHHU3AINH, CTETICHEH OKHCICHHS, KOOPINHAIIMOHHBIX YHCENI aTOMOB P-3JIEMEHTOB U d-
9JeMEeHTOB 5-oif rpynmbl. [lpuponusie coemuHeHus: d-3IeMEHTOB 5-Oi TpYMIbI, MONTYYEHHE,
npUMeHeHHe, PU3MUECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEUIECTB d-2IEMEHTOB 5-0i TPYIIIIHL.
d—onementsl VI rpymmbel. ComocTaBieHHE AIEKTPOHHBIX KOH(UTYpaIlluii, BEJIMYUH PaIHyCOB,
SHEpPruil MOHU3ALUHU, XapaKTEPHBIX CTENEHEW OKHCIEHUS, KOOPAWHAIMOHHBIX YHCEN aTOMOB p-
3NIeMeHTOB M d-31eMeHTOB 6-0if rpynmbl. CpaBHEHME XHMHUYECKUX M (U3WYECKHX CBOMCTB
IPOCTHIX BemecTB d - 3JeMeHTOB 6-0i1 rpynnel. VX momyueHue U3 mpupoAHBIX COEIWHEHUN U
IIPUMEHEHHE.
XpoMm, pu3nyecknue 1 XMMHUYECKHE CBOWCTBA, OCHOBHBIE coelMHEHNs. COMOCTaBIEHNE KUCIOTHO-
OCHOBHBIX, OKUCITHTEIILHO-BOCCTAHOBHUTEIILHBIX CBOMCTB coennHenuii xpoma B paay Cr (VI)—Cr
(nn—=Cr (11).
d-onementst VII rpymnnbl. CpaBHUTENbHAas XapaKTEPUCTHKA OJIEKTPOHHBIX KOHQHTYypaIui,
BEJIMYMH  PaJWyCOB, DJSHEPruil  HOHM3AIMHM, XapaKTEPHbIX  CTENEHEM  OKHUCIEHUS |
KOOP/IMHAIIMOHHBIX YHUCENl aTOMOB p- 3JeMeHTOB M d-3neMeHTOB 7-0i rpymnmnbl. [lpupoaHbie
COEIMHEHUS, MOTyYeHHe, (pU3nuecKre, XMMIUUYECKHE CBOMCTBA U IMPUMEHEHHUE MPOCTHIX BEIIECTB
d-a5eMeHTOB 7-0#f TPYIIIIBL.
Maprasnen, ¢usndeckue W XUMHYECKHE CBOWCTBa, coemumHenus mapranma (II, IV, VI, VII).
ConocraBieHne CBONCTB COEAUHEHUI MapraHlia ¢ pa3InYHbIMU CTETIEHSIMH OKUCIICHHUS.
OneMeHTHl Tpuazbl xkenesa. 3d ameMeHThl — Kene30, KoOabT, HUKeNb. CpaBHEHUE JIEKTPOHHOM
KOH(QUrypaluu, paJuycoB, SHEPruil HMOHU3ALMHU, XapaKTEPHBIX CTENEHEH OKUCIEHUS |
KOOpJMHAIIMOHHBIX YHCET aTOMOB J3TUX 3JeMeHTOB. IlpuponHbie coenvHeHus, MNOIy4YEHHE,
IIPUMEHEHNE U CBOMCTBA MPOCTHIX BenlecTB. deppomMarHeTusm.
ComnocraBieHre CTpOeHHs M XHMMHUYeCKHX cBoWcTB coeauHenuit Fe, Co, Ni co creneHbio
okucnenusa Il u IIl. CpaBHeHue CTpOEHMSI U CBOMCTB KOMIUIEKCHBIX (LIMAHUABI, aMMHAKaThl,
raJIOTeHU/Ibl) COeIMHEHNH KeTle3a, KoOaabTa, HUKes.
4d-u 5d-sneMeHTHI: pYTEHWid, poOAMH, NAUIAAWNA, OCMUMA, HPHIWHA, IUTaTHHA. [IpupomHbIe
COEZIMHEHUS, OJyYeHUe, IPUMEHEHHEe, (PU3NUECKUEe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB.
d-anemenTsl | rpymisl.

66



42. ComocTaBieHHE JJICKTPOHHBIX KOH(HUTypanui, BEIUYMH pAJAUYCOB, SHEPTHH HOHU3ALUHU,
XapaKTepHBIX CTENEHEH OKMCIEHHS U KOOPIMHALMOHHBIX YHCE] aTOMOB S-3JIEMEHTOB M d-
aneMeHTOB 1-o0#f rpynmsl. [IpupogHsle coenuHeHHs, NOTY4YEHUE, MPUMEHEHHE, (PU3UYEcCKue U
XMMHUYECKHE CBOWCTBA, IPOCTHIX BElIECTB d-371eMEHTOB 1-0i Tpymbl.

43. d —snements! | rpynmel. Menb, puU3nvecKkue U XMMUYECKUE CBOMCTBA, OCHOBHbIE coenuHeHus (I,
).

44. KommekcHble coenuHeHus d-31eMeHTOB 1-oi Tpynmbl (aMMHakaThl, UAHHUBI, TaJOTCHU[bI):
KOOp/AMHAIIMOHHBIE YUCIIA, 3aBUCUMOCTb (DOPMBI KOOPAMHALMOHHOTO MOJUAPa OT JIEKTPOHHOU
KOH(HUTypalyuy HEHTPAILHOIO aToMa W Npupoabl juranaa. CTpoeHue U CBOWCTBA COCTUHEHUN
snemeHToB Cu, Ag, Au B BBICIIHNX CTENEHAX OKUCICHUSI.

45. d—snementsl 11 rpynmbl. ComocTaBieHUE SJIEKTPOHHBIX KOH(HTYpAIWid, PagnyCcoB, JHEPTHid
MOHM3AL1H, XapaKTEPHBIX CTEICHEN OKUCIICHUS, KOOPAUHALMOHHBIX YUCENI aTOMOB S-2JIEMEHTOB
u d-snemenToB 2-oii rpynmsl. [Ipupoanbie coeanHeHus, MOTydYeHUE, TPUMEHEeHNE, GU3NIECKHUEe U
XMMHMYECKHE CBOICTBA LINHKA, KaIMUs, PTYTH.

46. d-snementsl Il Tpynmber: oOmias xapakTepucTHKa, (QU3MYECKME U XHMMHYECKHE CBOWMCTBA.
KommiekcHble coequHeHus d-37€MEHTOB 2-OM IpyMNIbl: aMMMAKaThl, TaJlON€HHJIbl, LIUAHHUJIBIL.
[IpumeneHnne coeMHEHNI LIMHKA, KaAMUSl, PTYTH.

HpI/IMeprle IK3aMCHAIIMOHHbIC OMJIEeTHI 110 AUCHHUIIINHE
«Heopra}mqecxaﬂ XUMMUS»

MuHuHCTEePCTBO HAYKH H Bbicuiero oopasoBanus Poccuiickoii @egepauuu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEr0 00pa30BaHUs
«CeBepo-OceTHHCKHI ToCyIapCTBeHHBIN yHHBepcuTeT nMeHH Kocrta JleBanoBuya Xeraryposay
KA®EJIPA OBIIEN 1 HEOPT AHUYECKOM XUMHU
DK3AMEH mno mgucnummae «<HEOPI'TAHUYECKA S XMW S»
HampaBnenne noarotoku 0akanaspuarta 44.03.05 ITenarornueckoe oOpazoBaHue (C ABYMs IPOQHIIMH HOATOTOBKH),
2 cemecTp

BUJIET Ne 1

1. Bomopox. Haxoxnenue B npupoje. [lonydenne, cBONCTBA M PUMEHEHHE BOAOPOIA; (DU3MUECKHE
U XuMu4eckue cporictBa. Ocoboe mojioxkeHne BoAopoja B [lepuoaniyeckoil CUCTeMe 3JIEMEHTOB.
N3ortomsl Bogopoaa; CtpoeHue u cBoiicTBa noHa ruapokcorus HsO'. Mon H™ 1 OCHOBHBIE THITBI
rUApUA0B. (5 OaoB)

2. d-osnements III rpynmbl. JlaHTaHOMIBI W aKTHHOMIBL. PenkoseMenbHble daeMeHTh (P3D).
JlantanugHoe cxxatue. XuMmuueckue coicTBa P33. 3akoHOMEpHOCTH B CTPOCHHMH U CBOWCTBAX
OKCHUJIOB, TUAPOKCHIOB. CX0ACTBO U paznmuue xumun P33 u snemeHToB 2-o0if rpymisl. (5 6aiioB)

3. Hamucars ypaBHeHUs peakiuii U YPaBHATh HOHHO—AJIEKTPOHHBIM METOJIOM.:
a) cynbdara xpoma(lll) ¢ mepokcumoM BoOpoO/Ia B LICIIOYHOM cpeie
0) mepMaHraHaTa KaJus ¢ HOAUI0M Kaius B kucioi cpene. (20 6ansioB)
3aB. kadenpoi, TOIeHT

MuHHCTepCTBO HAYKHU U Bhiciiero odopasosanusi Poccuiickoii ®enepannu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHUs
«CeBepo-OceTHHCKHI roCyapCTBEeHHBII yHUBepcuTeT nMeHn Kocra JleBanoBuua Xeraryposay
KA®EJIPA OBIIEN 1 HEOPT AHMYECKOM XUMNU
OK3AMEH mo gucuummae «<HEOPITAHUYECKA S XMW SI»
Hanpasnenne noarorosku Oakanaspuata 44.03.05 [lexarorndeckoe oopazoBanue (¢ ABYMs IPOQHUISIMU TIOATOTOBKH),
2 cemecTp

BUJIET Ne 2

1. p-onementsl VIII rpymmel. DnekTpoHHAs KOH(HIYpalus, BEIHYHHBI PaJUYCOB H DHEPTUU
MOHM3AIMK aTOMOB OsiaropoaHbIX ra3oB. [lomdydeHue, cTpoeHHe, CBOICTBA OJIaropOJHBIX I'a30B.
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IIpumeHeHne O0J1arOpOIHBIX Ta30B. (5 0aIoRB)

2. d-osnementsl IV rpymmel. COMOCTaBACHUE 3JIEKTPOHHBIX KOH(HUrypanui, BEIHYUH PaadyCOB,
SHEPTUil MOHU3AIMK, XapaKTEPHBIX CTCIICHEW OKHUCICHUS, KOOPIUHAIIMOHHBIX YHCEN aTOMOB p-
aNeMeHTOB U d-25eMeHTOB 4-0i Tpynmbl. [IpupoaHbie coeMHEHNS, TONyYCHNUE U COTIOCTABIICHHE
(pU3MYeCKUX ¥ XUMMYECKUX CBOIMCTB MPOCTHIX BellecTs (-3memenToB 4-o0it rpynmsl. (5 6annos)

3. CocraBuTh ypaBHEHHs  cienyonmx  peakuuil. KosppuiumeHTsI B OKHUCIHUTEITHHO—
BOCCTAaHOBUTEJIBHBIX PEaKIUAX, NPOTCKAIOIUX B BOJHBIX PAacTBOPax, PAaCCTaBUTh HOHHO—
3IEKTPOHHBIM METOJIOM:

a) MePOKCH/Aa BOAOPO/Ia C HOAUIOM Kallusi B KHCJIOH cpefe.
0) «1apcKoit BOIKH» ¢ 30,10TOM. (20 GatoB)

3aB. xadempoii

MuHuCTepCTBO HAYKH U BbIcuiero oopasoBanus Poccuiickoii ®enepanuu
DenepanbHOE TOCYyJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YIPEKICHUE BBICIIEr0 00pa30BaHUs
«CeBepo-OceTHHCKHI TOCyIapCTBeHHBIN yHHBepcuTeT nMeHn Kocrta JleBanoBuda Xeraryposa»
KA®EJIPA OBIIEN 1 HEOPT AHUYECKOU XUMUU
DK3AMEH 1o agucimmmue «<HEOPTAHUYECKAS XUMUS»
Hamnpasnenne noaroroBku 6akanaspuara 44.03.05 [Ienarornueckoe oopasoBanue (¢ IByMs IPOQIISIMHA ITOJATOTOBKH),
2 cemecTp

BUJIET Ne 3

1. P-smementsr VII rpymmel. 3aKOHOMEPHOCTH B HM3MEHEHHWH OJIIEKTPOHHOW KOH(UTYpaluH,
BEJIMYUH PaJIMyCOB, JHEPTUN MOHM3AIMH, CPOJACTBA K AJIEKTPOHY, JIEKTPOOTPHUIATEIHLHOCTH,
XapaKkTepHbIX cTeneHel okucieHus atoMoB. OcobeHHocTH (ropa. XMMHUYECKHE CBOMCTBA
MPOCTHIX BemecTB. CpaBHUTENbHAS XapaKTepUCTHKA. (5 6ayIoB)

2. d-smementsr V rpymmbel. ComocTaBieHHe 3JICKTPOHHBIX KOHMDUTYPAIHiA, BEJIMYMH PaJnyCOB,
3Hepr1/1171 HMOHMU3aIuH, cTeneHein OKHCJICHUA, KOOPAUHAIIMOHHBIX YHUCEJII aTOMOB P-3JIECMCHTOB U
d-anemenTtoB 5-oit rpymmbl. [IpuposHbie coeauHeHus d-37€eMEHTOB 5-0i TpyMIbl, OTyYeHHUE,
npUMeHeHue, (U3NYEeCKue W XUMHUYECKHE CBOWCTBA MPOCTHIX BellecTB d-3JIEMEHTOB S5-0
rpymsbl. (5 6aJiIoB)

3. OcyuiecTBuTe MpeBparieHust, 0003HAYNB COCTOSIHHS BEIIECTB U HA3BaB IPOJYKTHI:

KMnO4 — MnSOs — Mn(OH); -»MnO; (20 6aios)

3aB. kadenpoi

MuHHCTepCTBO HAYKH U BbIcuiero oopasoBanus Poccuiickoii ®enepanuu
denepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIEro 00pa30BaHust
«CeBepo-OceTuHCKUH rocyiapcTBeHHbIN yHUBepcuTeT uMeHHn Kocrta JleBanoBuua Xeraryposay»
KA®EJIPA OBILEN 1 HEOPT AHUYECKOM XUMHU
DK3AMEH mno gucuummae «<HEOPI'TAHUUYECKA S XMW S»
Hanpasnenne moarorosku 6akanaspuata 44.03.05 [lexarorndeckoe oopazoBanue (¢ AByMs MPOQUISMH MOATOTOBKH),
2 cemecTp

BUJIET Ne 4

1. KucnopoaHble COeIWHEHHS! TajlOTeHOB. 3aKOHOMEPHOCTH B CTPOCHHH M CBOWCTBAaX OKCHIOB.
Cnoco6sr monyuenus. M3menenme crtpoerns u cBoiictB B paxy HI'O-HI'O>-HI'Os—HI'Os:
TEPMHYECKasi YCTONYMBOCTH, OKHCIHTEIbHBIE, KHCIOTHO-OCHOBHBIE CBOMCTBa. CoOIOCTaBlIeHHE
YCTOMYMBOCTH U OKUCIINTEIHHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT TajoreHoB. (5 0asioB)

2. d-snementsr VII rpynmbl. CpaBHHTENbHAs XapaKTEPUCTHUKA AIIEKTPOHHBIX KOH(HTypauuii,
BEJIMYMH  PagUyCcOB, DHEPTUH  WOHM3AIMH, XapaKTEPHBIX CTENeHEW  OKUCIEHHUS U
KOOPJIMHALIMOHHBIX YHCEJI aTOMOB P- 3JeMEHTOB U d-anmeMeHTOB 7-oi rpynmsl. llpuponHsie
COCIMHEHMsI, MONy4YeHue, Gpu3nyeckre, XMMHUUECKUE CBOIMCTBA M NPUMEHEHHUE MPOCTHIX BEIIECTB
d-anemenTtoB 7-oit rpymmbl. (5 6amioB)

3. Hammcate ypaBHEHHUS peakIMii TEPMHUYECKOTO pa3ioxkeHus ciexyrommx HUTpatoB: KNOs,
Cu(NOs)2, Bi(NO3)3, AGNO:s. (20 GamoB)

3aB. xadempoii
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MuHnCcTepCcTBO HAYKH U BbIcuiero o0pasoBanus Poccuiickoii ®@enepanuu
DenepanbHOE TOCYyIapCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHUs
«CeBepo-OceTHHCKHI ToCcyIapCcTBeHHBIN yHIBepcuTeT uMeHH Kocrta JleBanoBuua XerarypoBa»
KA®E/IPA OBILEN 1 HEOPT AHUYECKOI XMMIH
DK3AMEH 1no agucimmmae «<HEOPTAHUYECKAS XUMUS»
Hamnpasnenue noarotosku 6akanaspuata 44.03.05 Ienarorndeckoe obpa3oBanue (C AByMs IPOGHISIMU OATOTOBKH),
2 cemecTp

BUJIET Ne 5

1. Asot, oOmas xapakrepuctuka. CoelMHEHHUS a30Ta C BOJOPOJOM, MOJydeHHe, (pu3nueckue u
XUMHYECKHE CBOMCTBA. (5 6aJoB)

2. KowmruiekcHble coeauHeHus d-31IeMEHTOB 1-0if rpynmbl (aMMHAKaThl, IMAHUJBI, TaJOTCHUJIbI):
KOOpIMHALIMOHHBIE YHCIa, 3aBUCUMOCTD (POPMBI KOOPAWHAIIMOHHOTO TOJIMAIPA OT 3JIEKTPOHHOMN
KOH(QUIYypaluy LEHTPAILHOTO aToMa W NpUponsl juranga. CTpoeHHe M CBOMCTBA COEIWHEHUH
aneMeHTOB Cu, Ag, Au B BBICIINX CTETICHAX OKUCIEeHUS. (5 0aioR)

3. Hamnucats ypaBHeHUs peakuii:

a) KpeMHHUS C KOHIEHTPUPOBAHHOW a30THOW KHCIOTOH B TPHUCYTCTBUU (HTOPOBOAOPOIHON
KHCJIOTHI;

0) mepokcHuIa BOIOPOAa C HOAHUIOM KaJlis B KUCIIOH cpelie.
YpaBHATH HOHHO—3JIEKTPOHHBIM MeTOJIoM. (20 6anioB)

3aB. kadenpon

8.4. TectoBble 3ananusi. Kpurepuu popMupoBanusi OneHoOK.

[IpoBenenue pyOeKHBIX KOHTPOJIBHBIX paboT M (hopMHpOBaHHE OLIEHOK MO TECTOBBIM 3aJaHUSM
npoBoAuTcs B cooTBeTcTBUU C [lonoxenunem o OamibHO-pedTHHTOBOI cucteme COI'Y.

IIpuMepsbl TeCTOBBIX 32aHUI JJI KOHTPOJISI 3HAHUI, OATOTOBKHU
K pyOeKHBIM aTTeCTALUSIM.
Oxuncaurens — 3TO aTOM, MOJIEKYJIa WIH HOH, KOTOPBIN
YBeIMUUBAET CBOIO CTENEHb OKUCIEHUS
IIpuHUMAaET 3J1EKTPOHBI
Oxucnsercs
OTtnaer CBOH DIIEKTPOHBI

B kakoii cpejie MpOBOIHIIOCH BOCCTAHOBJICHUE TIepMaHraHaTa KaJiisi, €CJIM pacTBOP 00eciBEeTUIICS?
B neiftpanbsHoii

B kucnoi

B cunbHO miemouHoi

Vkaxure Ha60p BCIICCTB, BKJ'HO‘-IaIOH_[I/Iﬁ TOJIBKO TUITMYHBIC OKHUCIUTCIIN:
KMnQys, 02, K2Cr,07, Mn,07, HNO3

KNOz2, H2SO4, SO2, KCIO4, O

F,, H.S, HNO3, KMnQOg4, H,0,, Br»

B kakoii cTeneHr OKUCIIEHHUS MOJIy4YaeTcsl MapraHell P BOCCTAHOBJIEHWHM MEepMaHTraHaTa Kajdus B HEUTpaJbHOU
cpene?

2+

3+

4+
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o+

3anuimTe ypaBHEHUE peakilui THAPOIIN3A U YKOKUTE XapakTep cpenbl it pactBopa NaSOs:

pH<7
pH=7
pH>7
pH=7

3anumurTe ypaBHEHUE PEaKkIMy THAPOIIN3a U YKaXKHUTE XapakTep cpensl At pactBopa CuCly:

pH<7
pH=7
pH>7
pH=7

3anuimTe ypaBHEHHE PEaKIUK THAPOIIN3a U YKKUTE XapakTtep cpeabl aist pactBopa NH4Cl:

pH<7
pH=7
pH>7
pH=7

Onpez{enme CTCIICHb OKHCJICHHUA W KOOPAMHAIIMOHHOEC YHCIIO KOMHJ’ICKCOO6pa3OBaTCJ'I${ B KOMINUICKCHOM

coemuuennn K[Co (NO2)a(NHs)2].
(-1,6)

(0, 4)

(_21 6)

(+3, 6)

(+3, 4)

Kakas u3 ¢popmyin cooTBeTcTBYeT Ha3BaHUI0 rekcannaHodeppat (1) xamus:

Ks[Fe(CN)g]
Ka[Fe(CN)e]
K3[Ni(CN)g]
K4[Co(CN)g]

CymmMma kod¢¢unmenToB B ypasHenuu peakiuu KI + KMnO4 + H:SO4 — | paBna

37
25
43
41
51

XJIOP B PEAKITUSIX MOXKET OBITh
OKHUCJIUTENEM

BOCCTaHOBUTEIIEM

Y OKHCIIUTENIEM U BOCCTAaHOBHUTEIIEM
HE MOXET OBITh BOCCTAHOBHUTEIEM
HE MOXET OBITh OKHCIUTEIIEM

B peakunu: KMnO4 + HCl(koH11.) —
3

4
6
5

Maprasel] IpUHUMAET .... JJIEKTPOHOB:
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B MOJICKYJIC 02 KpaTHOCTH CBA3H paBHA

O~ WNE

[Ipu cMemBaHUM BOJHBIX PaCTBOPOB CYJb(aTa alFOMUHUS U KapOOHATa KaJlMs B 0CAJIOK BBITIAIaCT
KapOOHAT aTIOMHHHUS

cynbGhaT Kanus

TUPOKCH]T ATFOMUHUS

THJIPOKCH]T KaITUsl

0CaJI0K HE BBINAIaCT

Kaxkue u3 coneil ruipon3yrOTCs 10 aHUOHY?
NaNO:

Al(SO4)3

CuCl;

LisPO4

Cry(S04)3

CymMa k03¢ (GHUIIMEHTOB B COKpaIlieHHOM HOHHOM ypaBHeHnuH peaknun HCIO4 + NaOH — pasHa

oOUThWwWN

lMunmpokcun amoMuHUS
MPOSIBIISIET OCHOBHEIE CBOHCTBA
MIPOSIBIISIET KUCIIOTHBIE CBOWCTBA
MIPOSIBIISIET IIEJI0YHBIE CBOMCTBA
pacTBOpUM

HEPacCTBOPUM

ITpu ropeHn MarHus Ha BO3Jyxe 00pa3yroTcs
OKCH/]T

HUTPUL

TUJIPOKCH]T

KapOouI

TUJIPUJL

B coctaB GenuiabHON M3BECTH BXOJAT
CaCl,

CaO

Ca(CIO),

Ca(OH)

Ca(C|03)2

CaMbIM CUJIBHBIM OKHMCIIMTEJIEM SIBJISICTCS
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KCIO
KCIO;
KCIOs
KCIO4
KCI

[Tpu mpomryckannu B pactBop NaOH yriekucioro raza He 00pa3yroTcst

Na,CO3
NaHCOs3
Nazo
H20
NaOH

Oneym — 310

KOHUCHTpHUPOBAaHHAA CCPpHAs KUCJIO0Ta

YHCTasl CepHAs KUCIIOTa
pacTBop

OJICMHOBAsI KUCIIOTA
rOMOTCHHAs CUCTEMa

Kucnyio cpeny umMeroT BogHbIC PACTBOPEI

NH3
N2H4
HN3
NH>OH
NO;
IHoka3aresu M KPpUTEPUM OLICHUBAHMSI KOMIIETEHUMA HA Pa3JIMYHbBIX 3TANax UX
(popMupoBanus, onvucanne MWKaJ OCHUBAHUS
YpoBeHb chopMHPOBAHHOCTH KOMIIETCHIM A
«MHHAMAJILHBIH «MHHAMAJILHBIH «Cpennnii ypoBeHb» «BbICOKHH YPOBEHb)
YPOBEHb YPOBEHDb) (71-85 6ans0B) (86-100 6ass10B)

He JOCTUTHYT»
(menee 50 6an10B)

(50-70 6ansoB)

Komnemenyuu ne
chopmuposarbi.
3HAaHUS  OTCYTCTBYIOT,
YMEHHS W HaBBIKK He

c(OpMHPOBAHBI.

Komnemenyuu
chopmuposativl.

CdopmupoBansl
6a3oBbie CTPYKTYPHI
3HaHUN.

YMeHust (parmMeHTapHBI
" HOCAT
PEnpOyKTUBHBII
XapakxTep.
HemoHcTpupyercs
HU3KUN YPOBEHD
CaMOCTOSITEIIbHOCTU
MPaKTUYECKOTO HaBBIKA.

Komnemenyuu
chopmuposanbl.

3HaHus oOIupHBIE,
CUCTEMHBIE.

YmMmenusd HOCSIT
PENPOIYKTUBHBIN
XapakxTep,
TIPUMEHSIOTCS K
peLeHuto THUIIOBBIX
3aJIaHHH.
HeMoHcTpupyercs
JIOCTAaTOYHBIA YPOBEHb
CaMOCTOATENIBHOCTH
YCTOHYUBOTO
MPAKTUYECKOTO
HaBbIKa.

Komnemenyuu

chopmuposanbi.
3HaHUA TBEpJEbIE,
apryMeHTUPOBaHHbIE,
BCECTOPOHHHE.
YmMmenus YCIELIHO
MIPUMEHSFOTCS K

PEIIeHNIO0 KaK THITOBBIX,
TaKk W HECTaHAAPTHBIX
TBOPYECKUX 3aJaHUI.
HeMoHcTpupyercs
BBICOKHUI YPOBEHbB
CaMOCTOSTEIIbHOCTH,
BBICOKas aJalTUBHOCTH
MIPaKTHYECKOTO HaBBIKA
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OnucaHue KpuTEpHeB OLEHUBAHUSA

Oby4aromuiics OO0yyvaromuiics OO6yuaromuiics OO6yuaromuiics
JEeMOHCTPHPYET: JEMOHCTPHPYET: JEeMOHCTPHPYET: JEMOHCTPHPYET:
- CYLIECTBEHHBIE | - 3HaHUS | - 3HAHWE U IIOHUMaHUe | - riyookue,
npodenpl B 3HAHMSX | TEOPETHUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
yueOHOTO MaTepHana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAaHHBIC
- JIOITyCKAIOTCS | - HEMOJHBIE OTBETHl Ha | 00bEMa MPOTrPaMMHOTO | 3HAaHHSI  [POTPAMMHOTO
MPUHLUIINAAIBHBIE OCHOBHbIE BOIIPOCHI, | MaTepuaa; MaTepHana;
OMOKY IIPU OTBETE HA | OIIMOKM B OTBETE, | - TBEpAble 3HAHWA | - T[IOJHOE IIOHUMAaHUE
OCHOBHBIE BOMPOCHI, | HEAOCTATOYHOE TEOPETUIECKOTO CYIIHOCTH u
OTCYTCTBYET 3HAHUE M | IOHUMAaHWE CYIIHOCTH | MaTepuaa. B3aMMOCBA3H
[IOHUMaHHE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIHIOCOOHOCTb paccMaTpUBaeMBbIX
MOHATHH U KaTeropui; | - HEYBEpEeHHbIE U | yCTaHaBJINBATh W | IPOLIECCOB W SIBJICHUH,
-HCIIOHNUMAaHHEC HETOYHBIEC OTBCTHI Ha O6T>SICH51TL CBA3b | TOYHOC 3HaHUC
CYIIHOCTH JOTIOJTHUTEJIbHBIE NPAaKTUKA M TEOPUH, | OCHOBHBIX TMOHATHH B
JOINOJITHUTCIIBHBIX BOIIPOCHI; BBISBIIATH paMKax O6CY)KIL3€MI)IX
BOIIPOCOB B  paMKax | - HEJIOCTaTOYHOE | MPOTHBOPEYNS, 3aJJaHNH;
3a/laHui; BIIQJICHUE JUTEPaTypoH, | MpoOIeMbl u|- CIIOCOOHOCTH
- OTCYTCTBUE YMEHHS | PEKOMEHIOBaHHON TEHIEHIIUU Pa3BUTHS; | YCTaHABIMBATh u
BBINIOJIHATD IporpamMmou - IIpaBUJIbHBIE U | OOBACHATH CBSI3b
MPAKTUYECKUE 3aaHus, | TUCLUIUINHBL KOHKPETHBIE, 0e3 | IPaKTUKU U TEOPUH;
MIpeyCMOTPEHHBIC - yMmeHue 0e3 TpyObIX | TpyOBIX OmMooK, | - JIOTUYECKH
MPOTPaMMOi omuodoK pemarhb | OTBETHI Ha | MocJeq0BaTeNbHbIC,
JUCHUIIITUHBI; MPAKTUYCCKUEC 3aJlaHus, | [MOCTABJICHHBIC COACPKATCIIBHBIC,
- OTCYTCTBHE | KOTOpBIE CJIEYET | BOIIPOCHI; KOHKPETHbIE u
T'OTOBHOCTHU BbIIIOJTHUTD. = YMCHHUE peliaTh | UCUCPIBIBAIOIHNE
(crocoGHOCTH) K MPaKTUYECKUE OTBETHI Ha BCE 3a/IaHMUs,
OUCKYCCUH M HU3KYIO 3aJjaHus, KOTOpBIE | a TaKxKe
CTEIIeHb KOHTAKTHOCTH. CJICZYeT BBINOJIHUTD; JOTIOJTHUTEIJIbHBIE
- BJIaJIeHHE OCHOBHOMW | BOIPOCHI K3aMEHATOpa;
JUTEPATypOH, - yMeHHe  pemaTh
PEKOMEH/I0BaHHOU MIPAKTUYECKUE 3a/1aHMS;
MIPOTPaMMOi - cBoOOTHOE
JUCHTUILTIUHBI; HCIIOJIB30BAHUC B
- HaJIMYME | OTBETaX Ha BOIPOCH
cOOCTBEHHOM MaTepHajoB
000CHOBaHHOH PEKOMEH/IOBaHHOM
MO3ULIUU 1O | OCHOBHOM u
00CyX1aeMbIM JOTIOJTHUTENbHON
BOIIPOCAM. JUTEPATYPHI.
Bo3moxHBL
HEe3HAYUTEJIbHbIC
OrOBOPKH u
HETOYHOCTHU B
PAaCKpBITUH OTAEIBHBIX
MOJIOKEHUH BOIPOCOB,
IIPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEY/I0BJIETBOPUTE/Ib | «Yy/A0BJIETBOPUTEIHLHO) «xopomuio» / «OTJIIMYHO» / «3aYTEHO
HO» /He 3a4TeHO / «<3a4TEHO» «32YTEHO»
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9. VY4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTedeHue JUCIUINIMHBI (MOTYJIs)
a) OCHOBHAsI JIUTepaTypa:

1. AxwmeroB H. C. O6mas u Heopranuueckass Xumus : YueOHuk i By3oB / AxmeroB H. C. - M. :
Bricmas mxomna, 2002. - 743c.

2. Axwmero H.C. JIabopaTtopHble U CEMUHAPCKUE 3aHATHUS MO OOIIEH W HEOPTaHUYECKOW XUMHUH :
VYuyebnoe mocobue s cryaeHtoB By3oB / H. C. AxmeroB ; H.C.AxmeroB, M.K.A3u3ona,
JL.M.banpiruna. - 4-e uza.ucnpas. - M.: Beicias mkosa, 2002. — 368 c.

3. Mudraxonra, H. III. O0mas u Heopranudeckass Xxumusi. Teopust ¥ nMpakTHKa : yueOHOe rmocobue /
H. III. Mudraxosa, T. I1. [lerposa - Kazans : Uznarenscteo KHUTY, 2018. - 308 c. - ISBN 978-
5-7882-2345-2. - Texkcr : anektponnbii // OBC "KoncynbsranTt crynmenrta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788223452.html

4. Jleynuuanckas, H. H. OOmias u Heopranmveckas Xumus : ydyeOHOe mocoOue Al TeXHUYECKHX
By3oB / H. H. JIpynmuuanckas, B. 1. EpmonaeBa - Mocksa : HU3garensctBo MI'TY um. H. D.
baymana, 2018. - 463 c. - ISBN 978-5-7038-4767-1. - Tekcr : snexrtponnslii // ObC
"KoncynpTant crynenra" : [caiT]. - URL
https://www.studentlibrary. ru/book/ISBN978570384767l html

5. Ilpaktukym mo oOmieit xumuu : ydeOHOe mocoOue uisi akajeMudeckoro Oaxamaspuara / H. JI.
I'muaka, B. A. Ilonkos, A. B. babkos, O. B. HecrepoBa. — MockBa : M3narenscTBo FOpaiit,
2019. — 248 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-4058-9. — Texkcr :
anektponnbii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/444652 .

6. I'munka, H. JI. 3amaum u ynpakHeHHs 10 00IIel XuMuu : yaeOHo-nipakTudeckoe nocodue / H. JI.
I'muuka ; mox penakuueii B. A. TlonkoBa, A. B. babkoBa. — 14-¢ uzn. — Mocksa : M3naTenscTBO
Opaiit, 2020. — 236 ¢. — (Bsicmiee obpaszoBanue). — ISBN 978-5-9916-8914-4. — Tekcr :
anekrponHsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

7. Adonuna, JI.U. Heopranuueckas xumus: yuebnoe nocodue / JI.U. Adponuna, A.1. Anaphes,

A.A. KazakoBa. — HoBocubupck: HoBocuOupckuii rocy1apcTBEHHbIM TEXHUUECKUI YHUBEPCUTET,
2013. — 104 c. — Pexxum mocryna: o moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=228823 —TekcT : 3CKTPOHHBIHA.

8. Cupuk, C.M. Heopranndeckast Xumus: 1a00opaTopHblid mpaktukyM : [16+] / C.M. Cupuxk, T.1O.
Kosxyxosa, B.Il. Mopo3os ; KemepoBckHii roCcy1apCTBEHHBIN YHUBEPCUTET. — Kemeposo :

KemepoBckuii rocynapctBeHHbIN yHuBepcuret, 2014. — Y. 2. — 130 c. : nn. — Pexxum nocryna: no
nomnucke. — URL: https://biblioclub.ru/index.php?page=book&id=278927

9. Moxos, A.U. Heoprannueckast xumus : [16+] / A.11. Moxos, I'.O. Pamazanosa ; KemepoBckuii
rocyJapcTBeHHbIN yHUBepcuTeT, Kadenpa Heoprannueckoit xumuu. — Kemeposo : Kemepockuii
rocynapcTBeHHbli yHuBepcuteT, 2015. — Y. 2. — 93 c. : Tabn. — Pexxum noctymna: no noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=481581

10. Tyrmukun, E. M. Xumus. B 2 4. Yacts 1. OOmmas n HeopraHnveckast XUMuUs : y9eOHUK IS BY30B /
E. U. TynukuH. — 2-e u3n., ucnp. u aomn. — Mocksa : U3natensctBo KOpaiit, 2022. — 385 ¢. —
(Beiciee  obpazoBanme). — ISBN 978-5-534-02226-1. — TekcT : SIEKTpPOHHBIA //
OopazoBarenbHas tiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491621 (mara
obpamenust: 26.04.2022).

11.Hukutuna, H. I'. O6mas u Heopranuyeckast Xumus B 2 4. YacTp 2. XUMUS 3JIEMEHTOB : y4eOHUK

u npaktukyMm ais By3oB / H. I'. Hukutuna, B. U. ['pebenpkoBa. — 2-e u3z., nepepad. u j1om. —
Mockga : M3marensctBo FOpaiit, 2022. — 322 ¢. — (Bsicmiee oopa3oBanue). — ISBN 978-5-534-
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http://biblioclub.ru/index.php?page=book&id=228823
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https://biblioclub.ru/index.php?page=book&id=481581
https://urait.ru/bcode/491621
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04787-5. — Tekct : snexrpoHHbd // OOpa3zoBarenvHas maatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/492710 (marta obpamenus: 26.04.2022).

12. Cwmapeirus, C. H. Heopranudeckas xumus. [IpakTukym : yaeOHO-TIpaKTHYECKOE TTocoOue
/ C. H. Cmapsirun, H. JI. barnasen, U. B. JlaiinakoBa. — Mocksa : U3natensctBo FOpaiit, 2022.
— 414 c¢. — (bakanaBp. Axanemumueckmii kypc). — ISBN 978-5-9916-2736-8. — Texkcr :
ANEKTPOHHBIN // OObpazoBatenbHas mwiaropma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/509103 (mata oOparenus: 26.04.2022).

0) 1OMOJIHUTEIbHAS JIUTEpaTypa:

13. I'nmuaka HJL.  OOmias xumus : yue0. mocobue / H. JI. I'munka. - M3a.ctep. - M. : KHOPYC, 2013.
- 752c.

14. Heopranuueckass XuMHs: y4e€OHO-METOIMYECKUN KOMIUIEKC. Meronuyeckue yKazaHus IO
BBITIOJIHECHUIO JJTabopaTOopHBIX padoT : [16+] / H. A. Xpuroxun, I'. M. Moxaes, A. B. Keptman, T.
M. BypxanoBa. — Tromenb : TIOMEHCKHI TOCyaapcTBeHHBINH yHUBepcuTeT, 2019. — Yactp 2. — 39
C. — Pexum JIOCTyTIA: 1o [MOIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=600321 (mara oOpamenus: 26.04.2022). — Teker :
3IIEKTPOHHBIM.

15. AnekcanapoBa, 3. A. XuMHs HEMETAUIOB : y4eOHMK W TPAKTHKYM JUIsi By30B / O. A.
Anekcannpona, M. . CunopoBa. — 3-e usn., ucnp. u aomn. — Mocksa : U3natenscTBo FOpaiiT,
2020. — 358 c. — (Bwicmee oOpazoBanume). — ISBN 978-5-534-04422-5. — Tekcr:
anekrponHsbii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/451483 .

16.0O0mas u Heopranuveckas xumus: yueOHoe mocobue / B.B. Jlenuco, B.M. Tananos, U.A.
Henuncosa, T.. [IposoBo3osa; nox pexa. B.B. /lenucosa, B.M. Tananosa. — Pocros-Ha-/[ony :
®enmnkce, 2013. — 576 c. : un., cxeMm., Tabn. — (Boeiciee obpa3zoBanue). — Pexxum gocryma: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

17. Kapanetrpsnn M.X. OO6mas 1 HeopraHuyeckass XuMusi: YUeOHMK JUIsl CTyA€HTOB By30B / M. X.
Kapanerssnn ; M. X . Kapanerssinu, C.1.Jpakun. - M.: Xumus, 2000. — 592 c.

B) IporpamMMHoe obecrieueHue U UHTepHeT-pecypcebl:
ObecnieueH J0OCTYN K COBPEMEHHBIM NMPO(ECCHOHAIbHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM cucTemaM (bubmuorexka COI'Y):

1. DnekrponHas 6bubnroreka aucceprauuu u apropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oubimoreka online» (https:/biblioclub.ru).
3. OBC «Hayunas snektponHast 6ubmmoreka eLibrary.ruy (http://elibrary.ru.)
4. VYuuBepcampHas 0a3 ganHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;

[MTapon: Khetagurov

5. OBC «KoncyabTanT cryaenta». http://www.studentlibrary.ru
6. DBC «IOpaiit» - obpa3oBareibHas cpeaa, BKIIOYAIOIIAs BUPTYAIbHBIA YHTAIBHBIA 3a

y4eOHMKOB M y4eOHBIX MOCOOW OT aBTOPOB M3 BEAYIIHX BY30B POCCHH 1O BCEM HAMpaBIICHUSAM U
crieranbHocTIM (WwWw.biblio-online.ru)

7. Uadopmarmonno-mpaBoBoii moptain «I"apant» (http://www.garant.ru/ ).
8. CnpaBounast mpaBoBas cucrema Koucymnprant [lmroc (http://www.consultant.ru/ ).

CocTaB JIMIIEH3HOHHOTO ¥ CBOOO/IHO PACNIPOCTPAHAEMOI0 IPOrPAMMHOI0
o0ecreyeHusi, B TOM YHCJIe 0TE4eCTBEHHOI0 IPOM3BOACTBA
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Ne HauMenoBanue Ne norosopa(siuneH3ust) Crpana
n/n NPOU3BOIUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft Products CHIA
' Workstations (MPSA) ot 04.20161
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
12 Cucrema TecTupOBaHHUs Ne468 ot 03.12.2013 UII Cynrarynun Poccus
' Sunrav WEB Class P.T.(6eccpouro)
ITporpammuoe obecnieuenne | Ne CII/108 ot 29.08.2017 (Makcumym- Poccus
1C: [Ipeanpusitue. codTt) OeccpouHo
13. byxranrepckuii Yuer.
Tunosas koHpurypamus 8
ceTeBasi Bepcusi
Cucrema KOMIBIOTEPHOM JIunensus FSF/Debian (CoGoaHoe
14, .
BepcTku MikTex nporpaMMHoe obecrieueHue) (6eccpoyHo)
15. Kasperksy Endpoint Security | o 22.01.2024 Poccust
ITporpammuoe obecnieuenne | CBoGOJHOE MPOTrPaMMHOE CIOA
16 JUTSL peTaKTUPOBAHUS obecnieuenue(beccpouHo)
' XHUMHUUYECKHX popmy ISis
Draw
CucreMa MOUCKa TEKCTOBBIX Ne4576-1 ot 17.01.2022 (neiicTBuTeneH Poccus
17. 3aMCTBOBaHUU no 31.12.2022r) ¢ 3AO «Antu-ITnaruar»
«Antumiaruar.BY3»
ITporpammuoe obecnieuenne | NeKIT /108 ot 29.08.2017 ¢ OOO Poccus
18. 1C: IIpeanpusitue 8.3 «Maxcumym»(6eccpodHo)
YipasineHue ToOprosieu
[Iporpammuoe obecnieuenue | NeCJI./ Ne126., 01.07.2020r. Poccus
19. 1C:3apnunara u kaapsl «MAKCUMVYM-

roC.y4pexIeHUs8

CODT» 6ecCpOUHO
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20 [Tporpammuoe obecnieueHmne NeCJ1/76 01.03.2017T. «MakcumMym- Poccus
' 1C:0r0/1K€T. codT» (6eccpoyHO)
ABTOMAaTH3UpOBaHHAS CBUAETENBCTBO O TOCYAAPCTBEHHOM cory
21 cucrema «YnpaBieHue — peructpanuu nporpaMmmsl st 9BM
' Hexanat BPC» No2015611830 ot
06.02.2015r.(6eccpouHo)
[Tporpamma anst O9BM «bank | Pa3paborka COI'Y CBuieTenscTBO 0 cory
29 BOTIPOCOB ISl KOHTPOJIS rOCYJapCTBEHHOMN PETUCTpaIiH
' 3HaAHUI» nporpaMMsl Juist OBM Ne2015611829 ot
06.02.2015r. (6eccpodHo)
23. KoHcynpTanT+ Poccust
o4 [Tnanbt Ne8867, ot 14.01.2022r. (14.01.2022r. no | Poccust
' 13.01.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccust
25. N,A.Cepreesuu
Tex.mox. 07.04.2022
26. «["anmakTuka ot 14.03.2022r (mpumepHas jgaTa) Poccus
27. BricsCAD Bricys NV, 10 03.11.2021r Benbrus
Cisco Webex - Cucrtema | OOO Aiicrek norosop Ne J[67-2021 ot CILIA
28. IIPOBECHUS BEGHHAPOB. 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cuctema | OOO T'anaktuka T gorosop Ne 120320/JI/A | Poccus
29, 3JIEKTPOHHOTO ot 14.03.2022(npumMepHas 1aTa)
JOKYMEHTO000pOTa
Yenyru csasu (mocryn k cetr | OO0 Anxom Ne AL-0044 ot 01.02.2022r - Poccust
30. unTepHeET) 31.12.2022r
31. AutoCAD CIIIA
MOODLE BecmatHoe poccuiickoe CIIIA
32. (6ecrmaTHOE
poccuiickoe)
33. VEEAM IBeiinapus
34 «["anaxktuxa PY3» Jlunensus Geccpoynast Poccus
' Tex.conpoBoxaenue ot 14.03.2022 ¢
35 JInuHbIil kKaOuHeT Jlunensus Geccpodunast Poccust
' abuTypueHTa Tex.conpoBoxaenue ot 14.03.2022 r
36 JInuHbIi kKaOuHeT Jlunensus Geccpoynast Poccust
' CTysieHTa/cOTpyIHUKA Tex.conpoBoxaenue ot 14.03.2022 r
DrekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
37 TUCCEepTAINH U Tpebyercs peructpaius B OnbInoTexe
' aBropedeparoB PI'B(OB/] cory
PI'B)
ObC"YHuBepcureTckas https://biblioclub.ru Poccus
38 o6ubmmoreka ONLINE" TpeGyercss peructpanusi B OHOIHOTEKE
' cory
29 OBbC «Hayunast snextponnas | http:/elibrary.ru. Poccus

6ubnuoreka eLibrary.ru»

Tpebyercs peructpanuss B Oubiuoreke
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cory
VYuuBepcanpHas 6a3 gmanusix | https://dlib.eastview.com CIIA
40. East View
3BC «KoHcynpTaHT http://www.studentlibrary.ru Poccus
cryaentay CtyneHueckas Tpebyercss peructpanusi B Oubimorexe
aeKTpoHHas oubauoreka mo | COT'Y
41 MEIUIIMTHCKOMY H
' (bapMarieBTHIECKOMY
o0pa3oBaHMIO, a TAKXKE TI0
€CTECTBEHHBIM U TOYHBIM
HAyKaM B IIEJIOM.
OBbC «Opaiit» - www.biblio-online.ru Poccust
obpa3zoBarelibHast cpeja, TpeOyetcsi peructpanusi B OHOIHOTEKE
BKJItOYarommas Bupryansupiii | COI'Y
YUTATBHBIN 3371 Y4eOHUKOB U
Y4eOHBIX TIOCOOHIA OT
42. aBTOPOB M3 BEAYIIUX BY30B
Poccun o Bcem
HaIPaBIICHUSM U
CIEIUATBHOCTSM
43. KOII (momen Ha ssHAEKCE) OecriaTHOE Poccus
44. Pycl'apn OecriaTHOE Poccus
45. ViPNet Poccus

r) MeTOIMYECKHE YKA3aHUsl, pa3padoTaHHble cocTaBuTeassMu Padoueii mporpaMmet:
1. KybamoBa JI.M. Xumusi OHMOTEHHBIX D3JIEMEHTOB. YueOHoe mocobue.- BramukaBkas:

OI'BOY BO «COI'Y um. KJI. Xeraryposax, 2017, 160 c.

2. Heénora O.B., Ky6anosa JI.M. Xumusi KOOpJIMHALMOHHBIX COECIUHEHUN. [DIeKTpOHHBIN
pecypc]: yuebHoe mocobme/ CaparoB: Aiut [lu Jp Memma, 2017.— 75 C.— Pexum
nocryma: http://www.iprbookshop.ru/73347.html .— 3BbC «IPRbooks».

10. MaTepuaJIbHO-TeXHHYECKOE o0ecneyeHne TUCIIUTIIUHBI (MOTYJIsA)

YuyeGHble ayTUTOPUM /1151 IPOBEIEHUS 3aHSTHIA JISKIIMOHHOTO TUIA, CEMUHAPCKOTO THUIIA,
IPYIIOBBIX U MHAWBHUYaIbHBIX KOHCYJIBTAINH, TEKYILEr0 KOHTPOJISI U IIPOMEKYTOYHOM
aTTECTAIlNH, a TAK)KE CAMOCTOSTEIbHOM paboThl 00yJaIOMMXCs: IPEToaBaTeNLCKUI CTOI,
CTYJI, CTOJIBI ¥ CTYJIBS JUIsl 00y4arommxcs, kadeapa.

OGopynoBanue: IlHTepakTHBHOE MYyJIbTUMEANITHOE 000pYIOBaHHUE (JI0CKA, ITPOEKTOP),
MIepCOHAIBHBIA KOMIBIOTEP B KOMILJIEKTE C IPOIPaMMHBIM 0OecriedeHHEM, BEIXOI0M B CETh
VHTEpHET M JOCTYIOM B 3JIEKTPOHHYIO0 HH(OpMannoHHO-o0pa3oBarensHylo cpexy COI'Y.

Poccuiickas ®enepauusl,
362025, Pecrybnmka
Cesepnast OceTust — Ananus,
ropoa Binaagukaskas,
yi. Baryruna, nom 44-46,
yueOHbIi kopryc Ne 7,
aya. Ne 606
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http://www.iprbookshop.ru/73347.html
http://www.iprbookshop.ru/73347.html

Iporpammuoe o6ecieuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpamMmMuoe obecriedeHne
JUTS pedakTupoBaHus xuMmudeckux Gopmyi Isis Draw (beccpounoe I10); KorcympranT mtoc;
CucteMa noucka TeKCTOBBIX 3aUMCTBOBaHUH «AHTHIIaruaT.BY3»; Ilporpamma st 9BM
«baHk BonpocoB aist KoHTpoist 3HaHMI»; Cisco Webex; MOODLE; neMoHCTpanioHHbIE 1
y4eOHO-HaTJIsIIHbIe TOCO0Ms (BUACONPE3EHTALNS).

JlaGopaTopuu: KOMITBIOTEPHBIE KJIACCHI JJIS [TPOBECHHUS TEKYIIEro KOHTPOJIS 1
MIPOMEKYTOYHOH aTTECTAINH, a TAKIKE CAMOCTOSTEILHON paboThl 00yJatomuXcs:
MIPENoAaBaTeIbCKUI CTOJM, CTYJI, CTOJIBI M CTYJIBS ISl 00y4YaroInXCsl.

Oo6opynoBanue: HTEpakTHBHOE MYJIBTHMEANITHOE 000pyI0BaHKE (JJOCKa, IPOEKTOP),
KOMITBIOTEPHI ISl KOMITBIOTEPHOT'O KJIacca B KOMIUIEKTE - C IPOTPaMMHBIM 0O€eCTIeUeHHEM,
BBIXOIOM B CE€Th VIHTEPHET U IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny COI'Y;

[porpammuoe obecneuerne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpamMMuoe obecrniedeHne
JUIsL pelakThpoBaHus xuMuueckux Gopmyn Isis Draw (beccpounoe I10); KoncynbraHT mioc;
CucteMa noucka TeKCTOBBIX 3aUMCTBOBaHUH «AHTHILIaruaT.BY3»; Ilporpamma mist 9BM
«baHk BonpocoB aist KoHTpoist 3HaHMI»; Cisco Webex; MOODLE; neMoHCTpaniioHHbIE 1
y4eOHO-HaTJIsIHBIE TOCO0Hs (BUACONPE3CHTALIHS).

Poccuiickas ®enepauys,
362025, PecriyGnnka
Cesepnas OceTust — Ananus,
ropox Brnannkaskas,
yi. Baryruna, mom 44-46,
yaebHbIi Kopiryc Ne 7,
aya. Ne 614

BubnnoTeka, B TOM YHCIIe YUTATIBHBIH 3aT: CTOJIBI U CTYJIBS ISl 00YYAIOIINXCS, KOMIIBIOTEPHI
B KOMIUIEKTE — C TIPOTPAMMHBIM 00ECIICUCHHEM, BBIXOJIOM B CeTh IHTEpHET U TOCTYIIOM B
ANEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBaTeNbHyI0 cpexy COI'Y

Iporpammuoe obecneuenue: Windows 7 Professional; Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Koucynesraut mioc; [apant; Cisco Webex; MOODLE.
OBbC»YuuBepcuterckas 6udbmmnoreka ONLINE» https://biblioclub.ru

3BC «Koncynprant cryaenrta» http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

OnekTponHas 6ubnoTeka auccepranuu u apropedeparos PI'B(3B/] PI'B) https://dvs.rsl.ru
3BC"VHuusepcurerckas 6ubnmuoreka ONLINE" https://biblioclub.ru

OBC «Hayunast snextponnas 6ubauoreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas ®@enepanus,
362025, PecniyGnnka
CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi. Leperenn/BaryTuHa,
oM 16/19, yaeOHBII KopITyc
Ne 6

JlaGopatopust 001Iel, HeOPraHUIeCKOW U aHATTUTUYECKONW XUMUH ISl IPOBEICHUS 3aHATUI
CEMHHAPCKOT0 THIIA, Ta00PaTOPHBIX 3aHATUH, KypCOBOT'O IPOSKTUPOBAHUS (BBITOTHEHUS
KYPCOBBIX pa0o0T), TPyNHOBEIX U HHANBUIYaJIbHBIX KOHCYJIBTAINH, 8 TAKXKE CAMOCTOSTEIIbHON
paboTHl 00yUArONIMXCSI: MPETIOAABATEIBCKUI CTOJI, CTYI, CTOJIBI U CTYJIbsSI JJIs1 00y4arouxcs,
71a00paTOpHBIE CTOJIBI.

ObopynoBanne: IHTepaKTUBHBIA MYIbTUMEIUHHBIN KOMIUIEKC (TIPOSKTOP, TOCKA), HOYTOVK,
KOJIOHKH, IEPCOHAIIBHBIA KOMIBIOTEP C MPOTrPaMMHBIM 00€CTIedeHHEM, BEIXOZIOM B CETh
WHTepHeT U 10CTYIIOM B 3JIEKTPOHHYIO HH(pOpMaIoHHO-00pa3oBaTenbHyto cpexy COI'Y.
IIporpammuoe obecnieuerue: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe T10); IIporpaMmmuoe oGecrieueHue
JUIsL pelakTpoBaHus xuMuueckux Gopmyin Isis Draw (beccpounoe I10); KoncynpraHt mitoc;
CucTeMa oucKa TeKCTOBBIX 3aUMCTBOBaHHN «AHTHIDIaruat. BY3»; Ilporpamma st 9BM
«bank BompocoB 11t KOHTPOJIs 3HaHUIY; Cisco Webex; MOODLE; nemoHCcTpaninoHHbIE 1
y4eOHO-HaTJIsITHBIE TOCOOMS (BUACOTIPE3EHTALINS).

JlabopaTopHoe obopymoBanue: Y4eOHO-Ta00PATOPHBIA KOMILICKC " IKOIOTHICCKUH
MOHUTOPHHT" — 1 mIT.

Pedpakromerp UPD-45452M c noacserkoit u pom.mkanoi — 1 mr.Pedpakromerp
nopratuBHbI WZ-113- 1 mr.Menranka marautHas ¢ nogorpesom I13 6110 — 1 . pH-metp-
MuuBOIbT™METp pH-Metp 150 MU — 1 .

Konnyxromerp nmopratusabiii OHAUS ST300C-B— 1 mr. Biiox aBTomMaTndeckoro
tutpoBaHusa «BAT»-1 m.

Baus BogsHas qeyxmectHast UT-4302E ULAB — 1 mir. HarpeBatensHast mmra ES-H3040 — 1
LIT.

Cymmmnpaeiii mixad [IC-80-01-CITY — 1 wt. Becs! anexrponnsie EK-300i -1 mrt. Becor
texHnyeckne M-ER — 1 .

Poccuiickas ®@enepanus,
362025, PecniyGnnka
CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi. Barytuna, mom 44-46,
y4aeOHbIi Kopiryc Ne 7,
aya. Ne 613
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[eus mydenpras «[IM-8» - 1 mT. Henrpudpyra CM-12-06 — 1 mt.
Hab6op naGopaTopHOii TOCy bl U XUMUYECKUX PEAKTHBOB JJIsL BHIIOJHEHHS J1a00PaTOPHBIX
pabor.
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11. JInct 0OHOBJIEHHUSI/aKTYya U3 AT
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