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CVUCTEMA MEHEOXMEHTA KAYECTBA
YnpasneHne AOKYMEHTUPOBaHHOI uHopmauveii 7.5.3

MwuHucTEPCTBO
P KoHTekcT oprannsauum 4. Obecneyenve 7. (MepcoHan 7.1.2)

HayKu 1 BbiCLLEro 06pasoBaHus P®
dre0Y BO «COlIy»

CrtpaHumuya 2 n3 119
Bnapgeney npouecca 7.5.3: OTgen foKymeHToo6opoTa

Bup fokymenTa: [MosioxxeHWe Mo feAaTeIbHOCTH

MonoxeHne o paspabolke u peanusauyun OMNOIM COry

MporpamMma cocTaB/ieHa B COOTBETCTBMM C PefepanbHbIM FOCYAapCTBEHHbIM 06pa30BaTe/IbHbIM
CTaHgapTom no HanpaeneHuto 44.03.05 [egarornyeckoe o6pa3oBaHMe (C ABYMS Npoduasamu
MOArOTOBKN), YTBEPXAEHHbIM MpukKasoM MuHucTepcTBa 06pa3oBaHUs M Hayku Poccuitickoin degepaunu
oT 22.02.2018 r. NNe 125, y4yebHbIM njaHOM MOAFOTOBKM 6akanaBpa Mo HanpaeneHuto 44.03.05
Mepgarornyeckoe obpasoBaHue (C ABYMS MPOPUAAMMU MOATOTOBKW), YTBEPXAEHHbIM YYeHbIM COBETOM
®reoyY BO «COI'Y» (ot 28.05.2019 r., npotokon Ne 10).

CoctaButens: Kybanosa J1.M., goueHT Kadeapbl 06LEA 1 HEOPraHNYECKOW XUMnUn

Pabouasa nporpamMma o6CyXzeHa W yTBepXAeHa Ha 3acefaHun Kageapbl O0OLWEN U HeopraHWYecKow
Xumun (Npotokon oT «28» 06. 2019 r. Ne15/18-19).

OpobpeHa coBeTOM (hakynbTeTa XMMUK, GUONOTUM U BUOTEXHONOT UK
(npoTokon oT «01» 07. 2019 r. Ne12/18-19)
Mpepfcepatens coBeTa PakynbTeTa ®.A. Araesa
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Munncreperso Konrexkcr opranusamuu 4. O6ecrieuenue 7. (Ilepconan 7.1.2)

HayKH{ U BEICIIEro oOpa3oBanus PO
OI'bOY BO «COI'Y»

Crpanuna 1 u3 117

Buragener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
Bun noxymenta: IlonoxeHue 1o nesteabHOCTH

Honosxenune o paspaborke u peanusanuu OIOIT COT'Y

1. Crpykrypa n o0masi TpyA0eMKOCTb/AM CHMIIJIMHbI
OO1wast TpyI0eMKOCTh JUCIUIUIMHBI COCTABIISICT 7 3a4eTHBIX eUHUI] (252 akaleMUYECKHX Yaca)

Ounas ¢opma oOyueHHs 3aounas gopma oOydeHUs
Kypce 1 -
Cemectp 2 -
Jlexmu 34 -
[TpakTrueckue (CeMUHAPCKUE) 3aHSITHS 34 -
JlabopatopHble 3aHATHUS 68 -
KoHcynpranuu - -
HToro aymMTOpHBIX 3aHITHI 136 -
CaMocTosTeNbHas paboTa 71 -
Kypcogras pabora - -
®dopma KOHTPOJIS Dx3ameH (2 cemecTp) -
OK3aMeH 45 -
3auer - -
O011ee KOJIMYECTBO YaCOB 252 (7 3.e.) -
Ounas popma oOyuenust | 3aouHas hopma oOyueHHs
Kypce 1

O61ua51 TPYAOCMKOCTb JUCHUIIJIMHBI B 3aUCTHBIX CAMHHUIAX COCTABIIACT 7, B aKaJACMHMYCCKHUX Yacax —
252.

2. Ileau ocBOeHUs TMCHUTLIMHBI

Henssmu  ocBoeHuss  mucumiumHbl — «Heopranmdeckas  XuMus» B COOTBETCTBHM €
npodeccuoHaTbHBIMU CTaHAAPTaAMMU:

01.001 TIIpodeccuonansueii crangapt «llegaror (memaroruyeckas JesATEIBHOCTb B cdepe
JOLIKOJIBHOT'O, HAYaJIbHOTO 00I1Iero, OCHOBHOI'O OOIIEro, CpeHEro oo1iero oopa3oBanusi) (BOCIIUTATEb,
yUUTENNb) YTBEPKACHHBIM MpHKa3oM MuHHMCTEpPCTBAa Tpyla W COLMAIBHOM 3amuThl Poccuiickoin
Oenepanun ot 18 HOsOpst 2013 1. N 544H (3apeructpupoBaH MHUHHCTEPCTBOM IOCTHIMU Poccuiickoi
@enepanun 06 nekadps 2013 r., peructpauuonsiii N 30550), ¢ ©3MEHEHUSIMU, BHECEHHBIMH MTPUKA30M
MunuctepcTBa Tpyaa U couuanbHOM 3amuThl Poccuiickoit denepanun ot 25 nexkadps 2014 r. Ne 11151
(3apeructpupoBan MunuctepctBoM toctuniuu Poccuiickoit @eneparuu 19 ¢espans 2015 1.,
peructpauronHelii Ne36091) u or 5 asrycra 2016 r. Ne 422H (3apeructpupoBaH MHHHCTEPCTBOM
toctuuun Poccniickoit @enepaunu 23 asrycra 2016 r., peructpanuonssiii Ne 43326);

01.003 «Ilemaror IOMOIHUTENHFHOTO OOpa30BaHWS IETEH M B3POCIBIX», YTBEPXKICHHBINA IMPUKA30M
MunucrepcTBa Tpyla M couuanbHoi 3anmthl Poccuiickoit ®@eneparmu ot 8 cenrsiops 2015 r. Ne 613n
(3apeructpupoBan MunucrepcTBoM toctriu Poccutickoit deneparwn 24 centsops 2015 ., perucTpaiioHHbINA
Ne 38994);

01.004 «Ilemaror mnpodeccuoHanmbHOrO  O0y4YeHHs, MPO(ECCHOHATBHOTO  O0pa3oBaHUSA U
JIOTIOJHUTENBHOTO  MPO(ECCHOHATBFHOTO 00pa30BaHUs», YTBEP)KICHHBIA NpHKa3oM MUHHCTEpCTBA TpyAa U
coranbHOM  3ammTel  Poccmiickoit ®enepaimu ot 8 ceHTsiOps 2015 1. Ne 608H (3aperucrpupoBaH
MunucrepctBoMm tocturmu Poccuiickoit @eneparmn 24 centsops 2015 1., peructparmionHsii Ne 38993)
SIBJISIFOTCSL:

— Dpa3BUTHE Yy CTyAEHTa JIMYHOCTHBIX KauyecTB, a Takxke (QOpMUpPOBaHUE OOILIEKYIbTYPHBIX,
npoeCCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBUU ¢ TpeboBanusimMu GI'OC BOmno HampaBieHHIO
noarotoBku 44.03.05 Tlegarorundeckoe oopazoBanue (¢ AByMs MpOGUISIMH ITOATOTOBKH);
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- (bOpMI/IpOBaHI/Ie YHUBEPCAJIBHBIX, 06H1€Hp0(1)eCCI/IOHaJ'IBHBIX u HpO(l)eCCI/IOHaJ'IBHBIX KOMHCTGHHI/IIZ,
IMO3BOJIAIOIINX BBITYCKHHKY YCICIITHO pa60TaTB B H36paHHOI>'I C(bepe IEeATEIbHOCTH U OBITh
YCTONYHMBO BOCTPEOOBAHHBIM Ha PBIHKE TPY/IA;

- (bOpMI/IpOBaHI/Ie CHCTEMHBIX 3HAHUU I MOHUMAHUS OCHOBHBIX BaKOHOMepHOCTeﬁ B3aHMMOCBA3HU
MCXOY CTPOCHHUEM H XHUMHUYCCKHUMU CBOMCTBaMH BEHICCTBA, NMPOTCKAHUA XHUMHYCCKUX peaKHHfI,
CTPYKTYpPO XUMUYECKUX COCTUHEHUN 1 X OMOJIOTUYECKUM 3HAYCHHUEM;

- (bOpMI/IpOBaHI/Ie y O6y‘laIOH_[I/IXC$I YMCHI/Iﬁ M HAaBBIKOB OCYIICCTBIICHUA y‘le6HO-H03HaBaTeHBHOI71 )51
HpO(beCCHOHaHBHOfI JECATCIIBHOCTH,

— pa3BuTHE y OOydYarOUIMXCs BHYTPEHHEH MOTHBAIMM K OOYyUEHHIO, TOBBINICHHE MX HHTEpeca K
IIO3HAHNWIO JUCIHUIIIIMH XUMHUYCCKOI'O HpO(l)I/IJIﬂ;

— H3Y4YCHHC 3aKOHOB U Teopnﬁ oo111€el U HeOpraHquCKOﬁ XHUMHH, KOTOPBIC ABJISAIOTCA (I)YHI[aMeHTOM
1 OCBOCHHUA IMOCICOYIOINUX MHUCHUILINH XUMHUYECKOU HanpaBJICHHOCTH (ECTCCTBCHHOHay‘IHaH
KapTuHa mupa; Meroauka oOyueHus xumuH, OpraHudeckas XUMHS, AHAIUTAYECKAs XUMUS;
dusnueckas U KOJIIOMAHAS XMMHS, BHOXMMHUS ¢ OCHOBaAaMHM OHMOTEXHOJOTHH; HeOpFaHI/I‘IeCKI/Iﬁ
cunTe3; OpraHnyecKuii CHHTE3 U JIp.);

— olecrieyeHue OXpPaHbI )KU3HU U 3J0POBb 06y‘IaI-OI_I_[I/IXC}I BO BpEMA 06p8.30BaTeJ'IBHOl"O Impouecca,

- (1)OpMI/IpOBaHI/Ie yMeHI/Iﬁ BBIIIOJIHATH pacy€Thl IMapaMCTPOB IIPOLCCCOB MJIA IIPOTHO3ZHPOBAHUA
MIPEBPALICHUS] HEOPraHUYECKUX U KOOPAMHALMOHHBIX COEIMHEHUN Ha OCHOBE OOLIMX 3aKOHOB
XAMUU, CBOMCTB U PEAKIINN 3TUX COCAUHECHUN;

— pa3BUTHE Y 00YYaIOUINXCS XUMUYECKOTO MBIIUICHUS, a TaK ke (POPMUPOBAHUE YMEHHUI U HABBIKOB
XHMHYCCKOT'O OKCIICPUMCHTA.

3. Mecto aucuunjunsl B crpykrype OIIOII GakanaBpuarta 1o HampaBICHHUIO MOATOTOBKH
44.03.05 ITenarornyeckoe oopazoBaHue (¢ AByMs NpoGUISIMU MOATOTOBKN)

Huctumimna «Heopranuueckas xumus» oTHocuTcs K buoky 1 ucnumuineel  (MOIyin)
Obs3arenbHoil yactu 51.0.27.

Hucnumimna «Heopranmdeckass xumusi» IpeAHa3HaueHa s OakanaBpoB | Kkypca 1o
HanpasieHuto 44.03.05 [legarornueckoe obpazoBanue (¢ 1ByMs npoduiasiMu MOAroToBKH). B mporecce
M3Y4YEeHUs] y4eOHOW IUCHUIUIMHBI OOydaromuecs I0oJydaloT Oa3ucCHble 3HAHMS, HEOoOXOauMble s
JyYIIero MOHMMAHUS W YCBOEHHUsS yuyeOHOTro MaTepualia 10 BCeM XMMMYECKHM AMCLUUIUIMHAM, a TaKxke
METOJIMKE MpernoJjaBaHusl XUMUH, 1eJarOrMueCcKOi MpaKTUKe.

OcBoeHue MaHHOM TUCHHMIUIMHBI SBISETCS HEOOXOIUMBIM KakK MpEALIeCTBYIOIIEE JUIsl W3Y4EHUs
CIIEAYIONIMX JUCHUIUIMH Y4eOHOTO IIJJaHa TIOATOTOBKM OakamaBpoB 1o Hampaeineruo 44.03.05
[lenarornueckoe o6pazoBanue (C AByMs IpOGHISMHU MOATOTOBKN):

HcTtopust © MeToAojorusi XuMHUH, AHainuThyeckas XuMmus; dusndeckas U KOJUIOMJHAS XUMHUS;
Mertonuka oOy4denuss xumuu, Heopranumueckuit cunrte3; Ilpaktuka o3HakomurtenbHas — (TexHuka
nmabopatopHbIX paboT no xumun); [legarornyeckas npakTuka.

[Ipy ocBoeHMM MJaHHOW JMCUUIUIMHBI CTYAEHT CMOMKET IPOJEMOHCTPUPOBATh OO0OOIICHHBIE
Tpynosble pyHKIUU (OTD):

— Ilenaroruyeckast AesITEILHOCTh 10 MPOEKTUPOBAHHUIO U peajn3aluy 00pa3oBaTeNbHOIO Mpolecca

B 00pa3oBaTEeNbHBIX OPraHMU3ALMUAX IOMIKOJIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIETo,

cpenHero o0mero oopa3oBaHus;

— Ilemarornyeckast  J€ATEIBHOCTb MO  NPOSKTHPOBAHMIO M peaju3allid  OCHOBHBIX
o011eo0pa3oBaTeIbHBIX MPOTrpamm;
— IlpenonaBanue mo mporpaMMam Nnpo(ecCHOHANBHOTO 00yYeHHs], CPEeJHEro MpopecCHOHATBLHOIO

obpazoBanms (CIIO) w  momosHUTENBHBIM  TpodeccuoHaNbHBIM  nporpammam  (JIITI1),
OpPHEHTUPOBAHHBIM Ha COOTBETCTBYIOLINH YPOBEHb KBAJTU(PHUKAIINH;
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- OpFaHI/I?)aHI/IH H  IPOBCIACHUC y‘le6H0'HpOI/I3BO,HCTBeHHOFO mponoecca Ipu  pcalrM3anuu
06paSOBaTeJIBHBIX IIporpaMm pas3jIM4HOIo YpOBHA M HAIIPABJICHHOCTH,

— OpraHu3alnvoOHHO-TIEAATOTHYECKOE  CONPOBOXKIEHHE TIpynmbl  (Kypca) oOydaroummxcss 1o
nporpammam CIIO.

TpeOoBaHMsl K BXOJHBIM 3HAHUSAM 00y4alOIIHUXCH:

Jns uzydenuss nucuuruinHbl «Heopranuuyeckass XuMus» HEOOXOIUMBI 3HAHUS, YMEHHS U HaBBIKH,
(dbopMupyeMble CIeIYIONUMH JUCIUILTMHAME LIKOJIBHON MporpaMMsbl: (M3 CTaHAAPTOB CPEIHEro OOIIero
(momHOTO) OOpa3oBaHus): XuMUs, Ouonorus, Qu3uka, maremMatuka, wuHPOpMaTHKa, a TakKe
MPEIIIECTBYIOUINX JUCIUIUIMH y4eOHOTo MIana moaAroToBku mo HamnpasieHuto 44.03.05 Ileqarorndeckoe
obpaszoBanue (C JAByMS HPOPHIAMHU MOATOTOBKH, mpoduian Xumus. buosorus), Takux kak «OOras
XUMHUS», «BBeICHHE B XUMHIOY.

JJiss OCBOCHUS TaHHOW y4eOHOW AUCIUIINHBI CTYACHT JTOJIKCH:
3HaTh:

— BQOKHEUIIME XWMHUYCCKHE TMIOHSATHS: BEMIECTBO, XWMHUYCCKHUH JJIEMEHT, aTroM, MOJICKYIa,
OTHOCHUTEIIbHBIC aTOMHAs W MOJICKYJISIpHAs MacChl, MOH, aJUIOTPOMHS, W30TOIbI, XHUMHYECKas
CBSI3b, DJIEKTPOOTPHUIIATEIHHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJSpHAs Macca,
MOJISIDHBI 00BEM, BEIIECTBA MOJICKYJIIIPHOTO M HEMOJIEKYJSPHOTO CTPOEHUS, PacCTBOPHI,
ANEKTPOJIUT U HEIICKTPOIUT, THAPOIU3, SJICKTPOJUTHYECKAs ITUCCOLMAIUS, OKUCIUTENb U
BOCCTAaHOBUTENb, OKUCJIEHHE U BOCCTAHOBIJIEHHE, KOMILIEKCOOOpa3oBaTeb, KOOPAWHALMOHHOE
YHCII0, IUTaH/, TerioBoi 3¢ dekT peakiuu, sHTpomnus, sHeprus ['nd0ca, CKOPOCTh XMMHUECKOM
peaKIuu, KaTajlu3, XAMHUECKOe PABHOBECHE;

— OCHOBHBIE 3aKOHBI XMMHHU: COXPaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA cocTaBa, [leproanueckuii
3aKOH, Ta30BbI€ 3aKOHBI, 3aKOH SKBHUBAJICHTOB, 3aKOH ['ecca, 3aKOH NEHCTBYIOIIUX Macc, MPaBUIIO
Bant-T'odda;

— OCHOBHBIE TEOPHH XUMHUU: XUMHUUYECKOH CBSI3U (METOJ BAJIGHTHBIX CBS3EH, METOJI MOJIEKYIISIPHBIX
opOuTaneit), 3MEKTPOIUTHIECKON JUCCOIIUAIINN, XUMUYECKHIX MTPOLIECCOB;

— KJaccU(UKAIUIO BEIIECTB, XHMUYECKHE CBOWCTBA.

Ymern:

— Tosb30BaThes Tabnuieit MeneneeBa, TabIUIEH paCTBOPUMOCTH U PSAOM HaNpsHKEHUM METaslioB;

— COCTaBIISATh AJIEKTPOHHBIE (POPMYIBI ATOMOB U CTPYKTYpPHBIE (POPMYITBI MOJIEKYT,;

—  COCTaBIATH (hOPMYJIBI BEIIECTB U YPaBHEHUS XUMHUECKUX PEAKIINL;

— TI0JIB30BaThcs 0a30H JAHHBIX IO TEPMOJIMHAMHUYECKUM, CTPYKTYPHBIM U (PH3UYECKHM CBOKWCTBAM
BEIIIECTB;

— OIICHHBATh BO3MOXKHOCTh MPOTEKAHUS XUMHUECKON peaKilnu;

— Ha3bIBaTh HEOPTAHUYECKHUE BEIIECTBA MO «TPUBHAIBHON WIIM MEXIYHAPOIHON HOMEHKIIATYPE;

— ONpEeNeNaTh: BAJICHTHOCTh M CTETICHb OKHCICHUS XUMHUECKHUX JJIEMEHTOB, TUII XUMHUYECKOM CBS3U
B COEIMHEHUSAX, IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN (MOHOB), 3apsj MOHA, XapaKTep Cpelbl B
BOJHBIX PAcTBOpPaX HEOPTraHUYECCKHX COCAWHCHHH, OKHCIUTENhb M BOCCTAHOBUTENb, COCTaBJIATH
ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU C TTOMOIIBbIO HOHHO-IEKTPOHHBIX CXEM;

— COCTAaBIIAITh DJICKTPOHHBIE U 3JIEKTPOHHO-Tpadudeckue (OpMyIIbl aTOMOB;

— OOBSACHATH: 3aBHUCHMOCTh CBOWCTB BEIIECTBOT MX COCTaBa W CTPOCHHS, MPHUPOAY XUMHUUYECKOU
CBsI3UM (MOHHOM, KOBAJICHTHOM, METAININYECKOW ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKINH U
MTOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

— TMPOBOJUTH pacdeThl: MAacChl rasza 3aJaHHOr0O o0beMa W o0beMma ra3za 3aJaHHOW MAaccChl,
MapIuaIbHOTO JIABJICHHS Ta30BOM CMECH, MAacChl OTJEIBbHBIX aTOMOB U MOJIEKYJ, MaCCOBOW JOJU
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PacTBOPEHHOTO BEIIECTBA, MOJSIPHOM M HOPMAaJIbHOM KOHIIGHTpAllMW, TeruioBoro 3ddekra
peakiuu, TeIIOTHIOOPa30BaHUs BEIIECTB, DHEPTHH CBS3M, KOHCTAHTHI PABHOBECHS, CKOPOCTH
peakiyy, HauyalbHOM M PaBHOBECHON KOHIIEHTPAIMH BEILIECTB, FHEpTuu ['mb6ca, 0CMOTHIECKOTO
JABJICHUS, TEMIIEPATyPbl KUTIEHUS U KPUCTAIUIM3AIMN pa30aBIeHHBIX paCTBOPOB HEAJIEKTPOJIUTOB,
pH pactBopoB, cTeneHW W KOHCTAaHTBl THAPOJIW3a, MPOU3BEACHUS PACTBOPUMOCTH U
PacTBOPUMOCTH MAajopacTBOPUMOM COJIM, ONMPENeisaTh (POPMYJIBI XUMHUYECKOTO COCIMHEHHS I10
MPOLEHTHOMY COAEP>KAHUIO AIIEMEHTOB U MOJIEKYJISIPHOM Macce.
Baanern:

— METOJlaMH MPOCTEHIMX XUMHUYECKHX pAcCueTOB C WCIOJIb30BAHUEM PA3IMYHBIX CIOCOOOB
BBIPQKEHHSI KOHIIEHTPAllMM pPacTBOpa, KOHCTAHT XHUMHUYECKOTO PABHOBECHUA M CKOPOCTH
XMMHYECKON PEaKIInu;

— OCHOBHBIMH CITOCOOAMHU MPOBEACHUS U OMMCAHUS XMMHUYECKOTO IKCIIEPUMEHTA;

— cnocobamu 0e30MacHOro OOpalieHus C TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMHM, J1a0OpPaTOPHBIM
00opyIOBaHUEM.

4, TpeboBanus K pe3yibTaTaM 0CBOEHHA TMCUMILIMHBI (KOMIIETEeHUMH 00y4aroerocs,
(¢opmupyemble Bpe3y/ibTaTe 0CBOCHHUS THCHHUIIIHHbI

OOmuM cpencTBOM KOHTPOJS SIBISETCS BBEIACHHAs B YHHBEPCUTETE OalIbHO-PEHUTHHrOBast

crcTeMa OICHKH YCIIEBAEMOCTH CTY/ICHTOB CIICIMAINTETa U HAIpaBJICHUH OakaiaBpuara.

Wzyuenue aucummuiuubel «Heopranuwdeckas Xumus» mpezmnonaraeT (GopMHUpPOBaHHE y CTYAEHTA
CHEAYIOUIMX KOMIETECHIINM:

Yuausepcanbubie komnereHunu (YK)

VYK-1 CnocobeH ocymiecTBIATh MOUCK, KPUTUUECKUI aHAIN3 U CUHTE3 MH(OPMALUU, TPUMEHSTh

CHUCTEMHBIN TIOAXO0/ JIsl PELIEHUS TOCTaBJIEHHBIX 3a/1a4.

NuaukaTopsl 10CTHKEHUS] YHUBepcaJabHOH koMneTeHuun (MYK):

HNYK 1.1. 3HaeT: MeTO1bI KPUTUYECKOTO aHATIN3a U OLIEHKU COBPEMEHHBIX HAYYHBIX JOCTUKEHUN;
OCHOBHbBI€ ITPUHIIUIBI KPUTHUECKOTO aHAIN3a
MNYK 1.2. YMeeT: nony4yaTh HOBbIE 3HAHHS HA OCHOBE aHAJINM3a, CHHTE3a U IPYTUX METOJIOB; COOUPATh
JTaHHBIE TI0 CIIOHBIM HAayYHBIM ITPOOJIEMaM, OTHOCSIIUMCS K MpoQecCuOHaIbHOM 00J1acTH;
OCYIIECTBIATH MOUCK MH(DOPMAILIMK U PEIIEHUI Ha OCHOBE YKCIIEPUMEHTATbHBIX ICHCTBUN
MNYK 1.3. Bnageer: HaBbIKaMu UCCII€ZIOBaHUSI TPOOIeM MPo(ecCHOHAIBHOMN 1eATENbHOCTH C
MIPUMEHEHUEM aHaln3a, CUHTE3a U IPYTUX METOJI0B UHTEIUIEKTYaIbHOU J1€ATE€IbHOCTH; BbISIBIICHUS
Hay4YHBIX IPOOJIEM U HCIIOIb30BaHUS a/IEKBATHBIX METOJIOB JIJISl MX PEILIECHUs;
JIEMOHCTPHUPOBAHUS OLIEHOYHBIX CYXJACHUI B PEIICHUH MPOOIEMHBIX MPOPECCHOHATBHBIX CUTYAIIHA

Ob6wmenpodeccnonanbubie komnereHuun (OIIK):

— OIIK-2 Cnoco0eH y4acTBOBaTh B pa3pabdOTKe OCHOBHBIX U JIOMOJHUTENIBHBIX 00pa3oBaTeIbHBIX
MporpaMM, pa3padaTbiBaTh OTIENIbHBIE HMX KOMIIOHEHTHl (B TOM YHCJIE C HCIOIb30BAaHUEM
MH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI);

Kon m HaummeHOBaHHe MHAMKATOPA JOCTHKeHHMs 00umenpogeccHOHATBHONW KOMIIETeHIUH
(MOIIK):

O HOIIK-2.1. 3HaTh UCTOPHUIO, TEOPHUIO, 3AKOHOMEPHOCTH M TTPUHITUIIBI IIOCTPOCHUS U
(GYHKIIMOHMPOBAaHUS 00pa30BaTEIbHBIX CUCTEM; OCHOBHBIE TPUHIUIIBI I€ATEIIEHOCTHOTO
M0JIX0/1a; eIarOrHYecKre 3aKOHOMEPHOCTH OpTraHU3alK 00pa30BaTEILHOTO MIPOIecca;
HOPMAaTUBHO- IIPABOBbIE, aKCUOJIOTUYECKUE, IICUXOJIOTUYECKUE, TUJAKTUIECKUE U
METOANYECKUE OCHOBBI Pa3pabOTKU M pean3aliii OCHOBHBIX U JIOTIOJHUTENIBHBIX
o0pa3zoBaTenbHBIX Mporpamm; crnenuduky ucnonb3oBanus MKT B nenarornyeckoit
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JIEeITEIbHOCTU

O HOIIK-2.2. YMmeTs pa3pabarbIBaTh 1ENH, INITAHUPYEMbIE PE3YJIbTAThI, COIEpIKaHHE,
OpraHU3alMOHHO-METOIMYECKUI HHCTPYMEHTAPUH, TMAarHOCTUYECKUE CPEICTBA OLICHKU
PEe3YIbTAaTUBHOCTH OCHOBHBIX U JIOMTOJIHUTEIILHBIX 00Pa30BaTEIbHBIX IPOrPAMM, OTACIBHBIX UX
KOMIIOHEHTOB, B TOM umuciie ¢ ucnoyib3oBanueM UKT; BbiOMpaTh opraHnu3alimioOHHO-METOAUYECKUE
CpelICTBa peau3aliy JIOMOJHUTEIIBHBIX 00pa30BaTEIbHBIX TPOrpaMM B COOTBETCTBUH C UX
0COOEHHOCTSAMHM

o HMOIIK-2.3. Bnaaeth IUIAKTHYECKUMH M METOJMYECKHMMHU TpPUEMaMH pa3padOTKu W
TEXHOJIOTHSIMU pealiu3alldd OCHOBHBIX U JOMOJHUTEIBHBIX O0Opa30BaTENIbHBIX MPOrpPaMM;
npuemamu ucnosibzoBanus UKT.

— OIIK-8 CriocobeH OCyImecTBIATh IEIarorMuecKyl0 JeATeIbHOCTh Ha OCHOBE CHEIHATbHBIX
Hay4HbIX 3HAHU;

Koa u HauMeHOBaHHMe HMHAMKATOpPA JOCTH:KeHHs 00uIenpogecCHOHATbHOI KOMIeETeHIUH
(MOIIK):

O HOIIK-8.1. 3HaTh UCTOPHUIO, TEOPHUIO, 3AKOHOMEPHOCTH W IPUHIUITBI IIOCTPOCHUS U
(GyHKIIMOHUPOBaHMS 00pa30BaTENbHBIX (IIEJArOTUYECKUX) CUCTEM, POJIb M MECTO 00pa30BaHus B
KU3HH JJMYHOCTH U O0IIECTBA; KYJIbTYPHO-UCTOPHUECKUE, HOPMATUBHO-TIPABOBEIE,
aKCHOJIOTUYECKHUE, ITUYECKUE, METUKO-OUOIOrHUECKre, PrOHOMHYECKHE, TICUXOJIOTHYECKHe
OCHOBBI (BKJIFOYAsi 3aKOHOMEPHOCTH, 3aKOHBI, IIPHHIIUIIBI) TIEJarOTUYECKOMN e TebHOCTH;
KJIACCMYECKHE U MHHOBAIIMOHHBIE MIEarorn4eckiue KOHIICTIUN U TEOPUU; TEOPUHU COLIMATH3AIMS
JMYHOCTH, WHAUKATOPHI WHAWBUYAIBHBIX OCOOCHHOCTEH TPAECKTOPHH KU3HH, UX BO3MOXKHBIE
JIeBUALINH, a TAK)K€ OCHOBBI X IMCUXOAMArHOCTUKH; OCHOBBI ICUXOAUAAKTUKH, OJTUKYIBTYPHOTO
00pa3oBaHMsl, 3aKOHOMEPHOCTEH TIOBEACHHUS B COIMATIBHBIX CETSIX; 3aKOHBI PA3BUTHUS IMIHOCTHU U
MIPOSIBJICHUS JINYHOCTHBIX CBOMCTB, IICUXOJIOTHYECKUE 3aKOHBI EPHOAN3ALINN U KPU3UCOB
pa3BUTHS

O HOIIK-8.2. YMeTh OCYIIECTBIATh eIarornyeckoe 1eernoiaranie U pemaTh 3a1a4n
npo¢ecCHOHATLHOMN Mearorn4eckoil 1esTeIbHOCTH Ha OCHOBE CHEelMalbHBIX HAYYHBIX 3HAHU;
OLIEHUBATh PE3YIHTATUBHOCTH COOCTBEHHOH MEIarOrn4ecKoi eI TeTbHOCTH

O HOIIK-8.3. Bragers airoputMaMM M TEXHOJOTHSIMHM OCYILECTBJIEHUS NPO(ecCHOHATBHOM
MEIaTOTMYECKON  JIEATEIbHOCTH Ha OCHOBE CIEIHaJbHBIX HAYYHBIX 3HAHWUH; TpHEMaMHu
Ne1arornyeckon pediekCuu; HaBbIKaMu Pa3BUTHS Y 00yJaroIKXcsl O3HABATEIbHON aKTUBHOCTH,
CaMOCTOSITENTbHOCTH, HMHUIIMATUBBI, TBOPYECKHX CIIOCOOHOCTEH, (HOPMUPOBAHHS T'Pa)KITaHCKOU
MO3UIIMH, CIIOCOOHOCTH K TPYAY M KU3HHM B YCJIOBHSIX COBPEMEHHOTO MHpa, (POPMUPOBAHHS Y
00yJaronuxcs KyJIbTYPhI 3JI0POBOTO M 0€30MMacCHOT0 00pa3a KU3HHU.

IIpodeccnonanbubie komnerenunu (I1K):

— [IK-3 CniocoOeH opraHn30BbIBaTh COBMECTHYIO M WHIMBHIYATbHYIO YICOHYIO U BOCITUTATCIIEHYIO
JesITeIbHOCTh OOYYaIOUIMXCS, B TOM YHCJIE C OCOOBIMH 0Opa3oBaTelIbHBIMH NMOTPEOHOCTAMH, B
cooTBeTcTBUH ¢ TpeboBaHusiMu OI'OC;

Kon n HanmeHoBaHue HHANMKATOPA 10CTHKEHNS NPOdecCHOHATBHOI KOMIIeTeHIIMH

O MHIIK-3-1. TIpoektupyer AuarHoCTHpyemble Ienu (TpeOOBaHUSI K pe3ylibTaTaM) COBMECTHOW H
WHIMBUYAIbHOM Y4eOHOW M BOCHMTATENIHOW JESITEIbHOCTH OOYYaIOLIMXCS, B TOM 4YHCIE C
0co0bIMU 00pa30BaTEIbHBIMU TOTPEOHOCTAMU, B COOTBETCTBHHU ¢ TpeboBanusiMu OI'OC.

O MHMIIK-3-2. cnonb3yeT negarornyecki 000OCHOBaHHbIE cO/IEep)KaHKue, (POPMBI, METOABI M MPHEMBI
OpraHu3allMi COBMECTHOM M WHIMBUAYAJbHOM Y4eOHOW M BOCHHMTATEIBHOM JEATENbHOCTH
o0yJaronmxcs.

O MHMIIK-3-3. Vnpasiser y4yeOHbIMU TpyNIaMH C ILEJIbI0 BOBJIEUEHHUS OOYYalOLIMXCs B IMpOIEce
o0y4eHMs W BOCIUTAHMA, OKa3blBaeT IMOMOLIb MU MOJAEPKKY B OpraHU3allM JeSITEeIbHOCTH
YUEHUYECKUX OpPraHOB CaMOYIIPABJICHUS.

5
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o HIIK-3-4. OcymiecTBisieT neaarorudeckoe COIPOBOXKICHUE CcoLlMaIN3aluu u
HpO(beCCI/IOHaJ'IBHOFO CaMOOIIPEACIICHUA 06yqa}0mnxc>1.

— IIK-4 CnocobGeH oCymecTBISATh KOHTPOJIb M OLEHKY (OPMHpPOBaHHUA 0OOpa30BaTEIbHBIX

Pe3yabTATOB 00YYAOLINXCS, BBISIBIATE U KOPPEKTUPOBATh TPYAHOCTU B O0Y4EHUH;
Ko n HanmeHoBaHHe HHANKATOPA 10CTHKeHNS TPOdecCHOHATBHOI KOMIIeTeHIIMH

o HIIK-4-1. OcymectBiser BbIOOp COJAEpXkAHUSA, METOAOB, NPUEMOB OPraHU3aLUU KOHTPOJIS U
OLICHKM, B TOM umcie ¢ wucnoiap3zoBanueM HWKT, B cooTBEeTCTBHM ¢ yCTaHOBIIEHHBIMU
TpeOOBaHUAMH K 00pa30BaTEIbHBIM pe3yIbTaTaM 00ydaromuxcs

o HIIK-4-2. OGecmneunBaeT OOBEKTUBHOCTh M JOCTOBEPHOCTh OLIEHKHM O0pa30BaTEIbHBIX
pe3yIbTaTOB 00YUAIOIIMXCS

o HIIK-4-3. BeisaBnsieT 1 KOPPEKTUPYET TPYIAHOCTH B OOyUEHHH, pa3pabaThIBaeT MPEIIOKECHUS O
COBEpILEHCTBOBAHHIO 00pPa30BaTEIBHOTO MpoLecca

— TIK-5 CnocoGeH B3auMOEHCTBOBATh C YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHHWH B paMKax
peanu3anuy 00pa3oBaTENIbHBIX MPOTrPAMM.
Ko n HanmeHoBaHue HHANKATOPA 10CTHKeHNS NPOdecCHOHATBHOI KOMIIeTeHIIMH

o MHIIK-5-1. B3aumopeiicTByeT ¢ poauTensiMi (3aKOHHBIMH TPEACTABUTEISIMH) OOYYarOIIUXCS C
y4eToM TpeOOBaHMII HOPMATHBHO-TIPABOBBIX aKTOB B cdepe 0O0pa3oBaHMs W HHIMBHUIYaTHHON
CUTyalluu o0y4YeHHUs, BOCIIUTaHUs, Pa3BUTHUS 00ydaroLerocs

o HIIK-5-2. BzauMoieiicTByeT co CeHalIucTaMi B paMKax MCUXO0JIOT0-MEAHKO-TIeJar OTUYECKOTO
KOHCWJINYMa

o HIIK-5-3. B3auMoneicTByeT C MpeACTaBUTEISIMH OpPraHM3alMid 00pa30BaHUS, COLMUAIBHON U
nyxoBHO# cdepbl, CMU, 6u3Hec-cooOLIecTB U ap.

O0600mennsbie TpyaoBbie pynkuun (OT®D), coraacuo [Ipopeccnonanbubim cranaapram (I1C):

— Ilemaroruyeckasi IesITETLHOCTH 1O MPOSKTUPOBAHUIO M pean3aiu 00pa30BaTeIbHOTO MpoIecca
B 00pa3oBaTEeNbHBIX OpPraHU3ALMUSAX IOMIKOJIHHOTO, HAYaJIBHOTO OOIIETr0, OCHOBHOTO OOIIETO,
cpennero obmero oopazoBanus (OT® 3.1. [IC 01.001);

- HCI[aFOFI/ILIeCKaﬂ ACATCIIBHOCTD 10 MMPOCKTUPOBAHHUIO n peaj3anun OCHOBHBIX
o0meobpazoBarenbHbIX porpamm (OT® 3.2, T1IC 01.001).

— IlpenogaBanue 1O AOMOTHUTENBHBIM o00IIe00OpazoBarenbHbIM Mporpammam (OT® 3.1. TIC
01.003);

— Opranu3aimoHHO-METOANYECKOE oOecrieueHue peanu3anuu JIOTIOJIHUTEIBHBIX
obmeobpaszoBarenpHbIX mporpamm (OT® 3.2. TIC 01.003);
— OpraHu3anroOHHO-TIeJarOTHYECKOe obecrieyeHune pea3anuu JIOTIOJTHUTEIBLHBIX

obmeodpazoBarenbHbIX porpamm (OT® 3.3. TIC 01.003).

— IlpenonaBanue mo mporpamMam  mpodeccuoHampHOro  obyuenus, CIIO wu I,
OpPHEHTHUPOBAHHBIM Ha COOTBETCTBYIOUIHH ypoBeHb kBanudukanuu (OTD 3.1. TIC 01.004);

— Opradumzanuss M [poBeJeHUE y4eOHO-IIPOM3BOJCTBEHHOIO Ipollecca NpHU  pealn3aluu
o0pa30BaTeNbHBIX IPOrpamMm

— pasznuuHOoro ypoBHs u HanpasieHHocTH (OT® 3.2. T1C 01.004);

— OpraHu3anroHHO-TIEArOTHYECKOE  COMPOBOXKIEHUE Tpynnsl  (Kypca) oOydaroummxcs Mo
nporpamMMaM CIIO (OT® 3.3. IIC 01.004);

— OpraHu3alMOHHO-TIEJarOTUYECKOE  COMPOBOXKACHHE Tpymmbl (Kypca) oOydaromuxcs 1o
nporpamMmaM BO (OT® 3.4. IIC 01.004);

— IlpoBenenue npodOpHEHTAIMOHHBIX MEPONPHUATHH CO IIKOJbHUKAMU U HUX POJIUTENSIMU
(3akonnbIMHU TIpeacTaBuTersiMu) (OT® 3.5. T1IC 01.004);
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OpranuzaloOHHO-METOUYECKOe ObOecreueHne peajau3aluu MporpaMM MNpogecCHOHATbHOrO
obyuenusi, CIIO u JIIII, opueHTHUpOBAHHBIX HA COOTBETCTBYIOIIMN YpPOBEHb KBATH(UKAINH
(OT® 3.6. IIC 01.004);
Hayuno-mMeronuyeckoe #  y4eOHO-METOAMYECKOE OOecCledeHHue peaju3aludd  [MporpaMm
npodeccuonanbHoro ooyuenus, CI10 u I (OT® 3.7. I1C 01.004);
[IpenogaBanue no nporpammam Oakanaspuara u JAIIII, oppueHTHpOBAaHHBIM HAa COOTBETCTBYIOLIUI
ypoBeHb kBamudpukanuu (OTO 3.8. T1C 01.004);
[IpenogaBanuie 1o mnporpaMMamM OakanaBpuaTa, crenuanurera, waructpatypsl u JIIIL,
OPHUEHTUPOBAHHBIM Ha COOTBETCTBYIOMUN ypoBeHb KBanpukanuu (OTD 3.9. T1C 01.004);
[IpenonaBanue Mo mporpamMmaM acHmUpaHTyphbl (IBIOHKTYPBI), OPAMHATYPBI, ACCHUCTEHTYPHI-
craxupoBku u I, opueHTHPOBaHHBIM HA COOTBETCTBYIOLIMH ypoBeHb KBanupukanuu (OTD
3.10. IIC 01.004).

O6H_II/IM CpeACTBOM KOHTPOJIA ABJISICTCA BBCACHHAA B YHHBCPCHUTCTC 6aHHbHO'peﬁTHHFOBaﬂ

CHUCTCMA OLCHKHN YCIICBACMOCTH CTYACHTOBCIICIUATIUTETA U HaHpaBHeHI/If/i 6aKanaBp1/1aTa.

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL 06yqa}omm7lc;1 JOJIZKCH:

3HaTh:

OCHOBBI yHAaMeHTaNbHBIX pazaenoB xumun (YK-1; OITK-2; I1K-3; TIK-4; I1K-5);

noHstus u 3akousl xumun (OITK-8; ITK-3; TTK-4);

COCTaB, CTPOCHHE M XHMHYECKHEC CBOMCTBA OCHOBHBIX IPOCTBIX BCIIECTB M XHMHYCCKUX
COCJIMHCHUH, CBS3b CTPOCHHUS BEIECTBA M IPOTEKaHUs XMMHUYecKuX mporeccoB (YK-1; OIIK-2;
[1K-3; TIK-4; TIK-5);

KJIACChl HEOPTAaHMUYECKUX COCTUWHEHHI, METOAbI MX MOJIy4eHUs U Xumuueckue cpoictBa (YK-1;
OIIK-2; TIK-3; TIK-4; TIK-5);

3aKOHOMEPHOCTH HW3MEHEHUS (PU3NKO-XMMUYCCKUX CBOMCTB TPOCTBIX W CJIOXKHBIX BEIISCTB B

3aBUCHUMOCTHU OT MOJOKCHUA COCTABIAOIINHUX HUX IJIECMCHTOB B Hepnozu/lqecxoﬁ CUCTEMC (yK-l,
OIIK-2; OIIK-8; I1K-3; TIK-4; I1IK-5).

YMeTh:

MPUMEHATh TEOPETUYECKHE 3HAHMS I peIIeHUs] KOHKPETHBIX 3a1ad B xumuu cucreme (YK-1,
OIIK-2; OIIK-8; I1K-3; I1K-4; I1K-5);

MoJIb30BaThes Tabiuie Menneneesa, Tabnuiel paCTBOPUMOCTH U PSAZOM HaNpsKEHUH METauIoB
(YK-1; OIIK-2; OIIK-8; I1K-3; I1K-4; [1K-5);

COCTABIISATh AJIEKTPOHHBIE (DOPMYIIBI aTOMOB U CTPYKTypHBbIE (opmyisl Monekyn (YK-1; OIIK-2;
OIIK-8; I1K-3; [1K-4; T1K-5);

COCTaBIIATH ()OPMYJIBI BEIIECTB U ypaBHEHUsT XuMudeckux peaknuit (YK-1; OIIK-2; OITK-8; T1K-3;
[1K-4; [1K-5);

YCTaHABJIMBATh B3aWMOCBSI3M MEXAYy CTPOCHHEM BEIIECTB M WX TPEBPANICHUSIMH B
HEOPTaHWYECKUX CHCTEeMaxX ISl Pa3IMYHBIX 3JeMEHTOB llepHOauMYecKoil CHCTEMBI, COCTaBISThH
ypaBHeHus peakiuii (VK-1; OIIK-2; OIIK-8; I1K-3; TIK-4; T1K-5);

WCTIOJIH30BATh TPUHIIHIT IEPUOIUIHOCTH U [IeprHoarMIecKyro CUCTEMY LTS TIPEICKa3aHusl CBOWCTBA
MPOCTBIX M CIOXKHBIX XUMHYECKUX COCTUHEHWH W 3aKOHOMEpHOCTeH B MX m3MeHeHnu (VK-1;
OIIK-2; OIIK-8; I1K-3; ITIK-4; TIK-5);

IUTAHUPOBATH/TIPOBOUTE  SKCHEPHUMEHT MO TIOJMYyYCHHUI0 W  PACIO3HABAHMIO BAKHEHIITMX

HEOPraHUYECKHX COSAMHEHHUH, C YIETOM NMPUOOPETEHHBIX 3HAHUH O MpaBHUIax 0€30MacHON paboThI
¢ BemectBamu (YK-1; OIIK-2; OIIK-8; I1K-3; I1K-4; ITK-5);
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Honoxenue o0 paspaborke u peanuzanuu OIIOIT COT'Y
O(bOpMJ'IﬂTB PE3YIbTAaThl SKCICPUMEHTAJIBHBIX U TCOPETHICCKUX pa60T, q)OpMy.]'II/IpOBaTB BbIBOJbI,

MOJIb30BaThCs 0a30il TaHHBIX MO TEPMOJUHAMUYECKUM, CTPYKTYPHBIM M (PU3NYECKUM CBOMCTBAM
BemectB (YK-1; OIIK-2; OIIK-8; I1K-3; I1K-4; ITK-5);

OIICHUBATh BO3MOXHOCTh MpoTeKaHus xumuieckor peakiuu (YK-1; OIIK-2; OIIK-8; T1K-3; [1K-4;
[1K-5);

CaMOCTOSITEJIbHO PadoTaTh ¢ y4eOHOW, HAYYHOHM M CHPABOYHOW JIMTEPATYPOH IO XUMHYCCKHM
muciunHam (YK-1; OINK-2; OIIK-8; I1K-3; T1IK-4; [1IK-5).

Baanersn:

HABBIKAMU PEIICHHUS] KOHKPETHBIX TEOPETHYECKHX M IKCIepUMeHTAIbHBIX 3amad (YK-1; OIIK-2;
OIIK-8; TIK-3; TIK-4; TIK-5);

TEOPETUYECKUMHM METOJIaMU OIMCAaHUSl CBOMCTB MPOCTBIX M CJOXKHBIX BEIIECTB HAa OCHOBE
AJIEKTPOHHOTO CTPOEHMSI UX aTOMOB M NoJiokeHUs B llepumonmyeckoil cucreMe XMMHUYECKHUX
snemenToB (YK-1; OIIK-2; OIIK-8; I1K-3; I[IK-4; TIK-5);

METOJIOM CHCTEMAaTU3allii CBEJCHUI O CBOMCTBAX XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN Ha
ocHoBe [lepumomnueckoit cucremsl anmementoB [[.M. Menneneera (VK-1; OIIK-2; OIIK-8; I1K-3;
[1K-4; TIK-5);

OCHOBaMHU TEOPUU XHUMHU DJIEMEHTOB; HABBIKAMH PEIICHHUS] KOHKPETHBIX TEOPETHUYECKUX U
AKCIIEPUMEHTAJIBLHBIX 3a/1a4 HAaBbIKAMH BBISIBJICHUS B3aUMOCBS3U MEX/1Yy CTPOSHUEM 3JIEKTPOHHBIX
000JI0YeK aTOMOB M (PU3NYECKUMU M XUMHUYECKUMHU CBOMCTBAMHU SJIEMEHTOB M UX COCIMHEHUH,
umeromux 6norennyro poib (YK-1; OIIK-2; OIIK-8; T1IK-3; I1K-4; TT1K-5);

METOJaMH MIPOCTEHIINX XHMHUYECKHX PACYETOB C MHCIOJIb30BAHHUEM Ppa3IMYHBIX CIOCOOOB
BBIPQKEHUSI KOHLIEHTPAllUM pacTBOpPA, KOHCTAHT XHMMHMUYECKOTO paBHOBECHS M CKOPOCTH
xumuaeckoit peaknun (YK-1; OITK-2; OIIK-8; T1K-3; I[1K-4; [1K-5);

OCHOBHBIMH CITOCOOAMH TIPOBEJCHUS W OINUCAHUS XUMHUYECKOTo 3kcmepuMenta (VK-1 OIIK-2;
OIIK-8; TIK-3; TIK-4; TIK-5);

METOJJaMU TOMCKAa XUMHUYECKOW HH(POpPMAIMH C HCIONb30BAHUEM PA3UYHBIX HCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wutepnera) (YK-1; OIIK-2; OIIK-8; TIK-3).

[Ipu npoBeneHnn y4yeOHBIX 3aHATHI oOecreunBaeTcs pa3BUTHE y 00y4YarOIUXCsl HABBIKOB
KOMAaH/IHOW paboThl, MEKITUYHOCTHON KOMMYHUKAIIUU, TIPUHATHS PEIICHUM, JIUIEPCKUX KAYECTB
(BKTIOYasi MpU HEOOXOAMMOCTH TMPOBEACHHE WHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX IHUCKYCCHH,
pPONIEBBIX WIp, TPEHUHTOB, AaHAJIW3 CHUTYyallMd M WMUTAIMOHHBIX MOJENEH, MpenojaBaHue
JUCIUILTAH B (hOpME KYpPCOB, COCTABIIEHHBIX HA OCHOBE PE3yJbTaTOB HAayYHBIX HCCIIECTOBaHUI, B
TOM YHCJIE€ C YYETOM pPETHOHANBHBIX OCOOCHHOCTEH MpO(heCCHOHATBHOW JIeATeIbHOCTH
BBIIIYCKHUKOB U MOTpeOHOCTEN paboToaareneit).
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5. Couepma}me Hu y‘leﬁHO-MeTOHI/I‘leCKaH KapTa IMCIHUIIJINHBI

Tabauua 5.1
HaumenoBanue Tem 3ausTus C 6 K
Homep (BOTIPOCOE), amocTosiTeJibHasi padora ognqecna Tepestens JIute
He/eau H3y4aeMbIX 110 JaAHHOM cryaenon Popmpi KonTpO 0 ailion KOMIIeTeH Mt pa;yp
JAMCUMIIMHE JIEK np a6 CO[[er(aHI/Ie Yacel min max
1 Baxueitmue IToHsTHS OKCHIA, KUCIIOTHI, 5 KomnokBuywm, VK-1; [1-5]
KJIACCBI OCHOBAHMS U COJIU C TOUKHU MMUCbMEHHBIC OIIK-2;
HEOPraHUYECKUX 3peHust TEOPUH JIOMAIITHUE 3aaHUS OIIK-8;
COCIMHECHUM. ANEKTPOJIUTUYECKOMN (KOHCIIEKT), IIK-3;
Oxkcuppl, KUCIOTHI, 9 9 4 muccouuanuu. [logroroska MOJIFOTOBKA U 0 3 I1K-4,
OCHOBaHWUSI, COJIH. nabopaTopHoi pabdore. BBITIOJIHEHHE IIK-5
nabopaTopHOI
paboTHI;
KOHTpPOJIbHAA
pabota (muceM)
2 Bomopog. Bomopoa. Haxoxaenue B 4 KomnokBuywm, VK-1; [1-5]
ITepoxcun npupoze. Ilomydenune, cBoricTBa IIACbMEHHBIE OIIK-2;
BOZOpO/A. Y IPUMEHEHUE BOAOPO/IA; JIOMaIlIHUE 3aJaHusl OIIK-8;
bu3HYecKre U XUMHUYECKUE (KOHCTIEKT), IIK-3;
9 5 4 cBoiicTBa. Ilpumenenue MOATOTOBKA U 0 3 I1K-4,
TIEPOKCHIA BOAOPO/Ia Ha BBITOJIHEHHE IIK-5
npaktuke. [loaroroBka k nabopaTtopHoOit
nabopaTopHOU pabdoTe. paboTHI;
KOHTpOJIbHAs
pabota (muceM)
3 p-onementel  VII CBolicTBa raJIOTeHOB, 5 KomnokBuywm, YK-1, [1-5]
I'pYyMIIBL. MEKMOJIEKYIAPHBIC MTUCHMEHHBIC OIIK-2;
2 2 4 B3a1/£MOL[eI?ICTBI/Iﬁ 1 puU3NYEeCcKHe JOMaIHKe 3a1aaus | 0 3 OIIK-8;
CBOHMCTBA NPOCTBIX BCHICCTB. (KOHCHGKT), HK-3’
[Tonydenue rajoreHoB. IOATOTOBKA 1 [TK-4:
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ITprMeHeHHE TaTOTEHOB. BBIIIOJIHCHHUE [1K-5
®dusnyeckre CBOWCTBA (PHEPTHUS 1ab0paTOpPHOIM
JIMCCOINAIIAH, TUTIOIBLHBIN paGoThL;
MOMCHT, TCMIICpAaTypa IJIaBJICHU, KOHTPOJIbHASI
KHUIICHHS ) TAJIOTEHOBOIOPOJIOB. pabota (IuchM)
Crnioco0OnI onyuenust. Iloaroroeka
K 1a00opaTopHoii pabore.
P—2JIEMEHTHI VI 3aKOHOMEPHOCTH B U3MEHEHUU | 4 Komnoksuym, VK-1, [1-5]
TPYMIIBL (bu3HYECKUX CBOWCTB MPOCTHIX UCbMEHHBIC OIIK-2;
Kucnopon. Cepa. BEIIIECTB P—3JieMeHTHI VI JIOMAIITHHUE 3aaHus OIIK-8;
TPYIIIBL: SHEPTHUSI (KOHCIIEKT), IIK-3;
KPUCTAJTHIECKON PEIIeTKH, HOJrOTOBKA U [1K-4;
9 9 4 Temmeparypa (pa3oBbIX BBITMIOJTHEHHE I1K-5
npeBpaienuii. [lonyuenune nabopaTopHOI
IPOCTHIX BEIECTB U3 paboThI;
MPUPOIHBIX COCIMHEHUIA. KOHTPOJIbHAS
ITpuMeHeHne XaIbKOT€HOB U UX paborta (muceM)
coenubennii. Iloaroroska x
nabopaTopHoii pabore.
P—2JIeMEHTHI \Y Pomes  coegmuenmit azora B |4 Komnoksuywm, VK-1; [1-5]
rpynmnsl. A30T. HKOJIOTUM M B OHMOJIOTMYECKHX NUCbMEHHBIE OIIK-2;
IpoIIeccax. [Mpumenenue JIOMAIITHHE 3aJIaHHs OIIK-8;
MPOCTOTO BEIIECTRA. (KOHCIIEKT), IIK-3;
MeTob! CBSI3BIBaHUS MOJITOTOBKA U [1K-4;
) 9 4 MOJIEKYJISIPHOTO a30Ta. BBINOJIHEHHE I1K-5
3aBHUCHUMOCTB COCTaBa nabopaTopHOi
MPOJYKTOB B3aUMOJICHCTBHSA paboThI;
A30THOM KHCJIOTHI C METAJJIAMHA KOHTPOJIbHAS
oT koH1eHTpauu HNO3 u pabota (rmuceM)
npupoael Metaiia. [logroroska
K J1a0opaTopHoii pabore.
P—3JEMCHTBI \% 2 2 4 Ponb coenunenuit hoctopa B 4 KomnokBuym, VK-1; [1-5]

10
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rpynnsl. - Docdop. 9KOJIOTHUHU U B OMOJIOTMYECKUX IIMCbMEHHBIE OIIK-2;
Mpeibsak. Cypbma. npoueccax. [Ipumenenue JOMaIITHHE 3aJaHns OIIK-8;
Bucmyr. npocroro BeuiecTBa. CTpoeHue (KOHCIIEKT), [1K-3;
0enoro, KpacHOTO U YEPHOTO MOJIFOTOBKA U [1K-4;
dochopa, MBIIIBSIKA, CYPbMBI U BBIIIOJIHEHUE [IK-5
BUCMYTa. 3aKOHOMEPHOCTH B nabopaTtopHoit
U3MEHEHUN (HU3NIECKUX U paboTsr;
XUMHUYECKUX CBOMCTB MPOCTHIX KOHTPOJIbHAS
BemecTB. lloaroroska k pabota (rucbeM)
nabopaTopHOl paboTe.
P—2JIE€MEHTBI v OcCHOBHBIE TPUPOTHBIC 5 KomnoxBuywm, VK-1, [1-5]
TpyNIbL.  YTIEpO.. COETMHEHUS, IPUHITUITBI MUCHbMEHHbBIC OIIK-2;
Kpemunii. Omnoso. MOJYYEHHS U3 HUX YIJIEPO/a, JIOMAIIHHAE 3aJJaHUS OIIK-8;
CauHerr. KkpeMHusl. [IpuMeHenne npocThix (KOHCTIEKT), IIK-3;
BellecTB. Anmas, rpadur, MOATOTOBKA U [TK-4;
KapOuH, QyrepeHb — BBITIOJTHCHHUE IK-5
noJiuMopdHbIe POPMBI nabopaTopHOi
yriepoaa. OCHOBHBIE paboThI;
MPUPOJIHBIE COCTUHEHHUS, KOHTPOJIbHAS
IIPUHLIMIIBI TOJTYYEHHSI U3 HUX paborta (mucpM)
repMaHwusi, 0JI0BA, CBHHIIA.
[TprMeHeHHe NPOCTHIX BEIIECTB.
XapakTepHbI€ CTETIEHU
OKHCIICHHSI U KOOPIMHAIIMOHHBIE
grcia B psay C—-Si—Ge—-Sn—Pb.
[ToaroroBka k 1abopaTopHOit
pabore.
p—onementsl  III OcHOBHBIE IPUPOJIHBIE 4 Komnoksuym, VK-1; [1-5]
TPYIIIIBIL. COCIMHEHUS, TPHHIIUTIBI MUCbMEHHBIE OIIK-2;
MOJIy4eHHUs U3 HUX Oopa, JIOMAIIIHUE 33/1aHUS OIIK-8;
ATFOMMHUS, TAJUIMS, WHIWA, (KOHCTIEKT), I1K-3;
I1K-4;

11
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tayums. [Ipumenenue npocThix IIOArOTOBKA U [IK-5
Benlects. [lonyuenue 6opa u3 BBITIOJTHEHHE
IPUPOHBIX COCIMHEHUI. n1abopaTopHOit
[Tpumenenue 6opa u ero padoTHI;
coenuHenui. Iloaroroska k KOHTPOJIbHAs
nabopaTopHOl paboTe. pabora (TucrM)
9 s—onementsl 1, 11 IMoaroroBka K l-as PYEEJKHAA YK-1; [1-5]
rpymm. 1-oii PYBEJKHOM ATTECTAITHOH OIlK-2;
ATTECTALIMOHHON HAA OIIK-8;
5 5 8 KOHTPOJIbHOM PABOTE KOHTPOJIBHAA 25 IK-3;
PABOTA [1K-4;
KOMIIBIOTEPHOE [IK-5
TECTUPOBAHUE
(25 6annos)
10 d- u f-osmemeHTHI PenxozemennHbie 3IIEMEHTHI KomnokBuywm, VK-1; [1-5]
III rpynmer. (P33). JlantanmaHoe cxkaTtue. MMUCbMEHHBIE OIIK-2;
Xumnueckue cBoictBa P30. JIOMAIITHAE 3aJaHUs OIIK-8;
3aKOHOMEPHOCTH B CTPOCHUH U (KOHCIIEKT), IIK-3;
CBOMCTBAxX OKCHU/IOB, MOATOTOBKA U I1K-4;
ruapokcuaoB.  CXOACTBO | BBINIOJIHEHHE [K-5
paznmuuue xumuun P30 u nabopaTtopHoOit
AJIEMEHTOB 2-0¥ TPYIIIIHI. paboThI;
2 2 1 AKTHUHUHA U aKTUHHUEL. KOHTPOJIbHAs 3

3aKOHOMEPHOCTH B U3MEHEHHUH
AIIEKTPOHHOMN KOH(pHUTYypanuwy,
paanycoB, SHEPrUi MOHU3AIINH,
XapaKTEPHBIX CTENEHEN
OKHCJICHUS, KOOPANHAIIMOHHBIX
YHCeJ aKTUHUS U aKTUHU]IOB.
[TonroroBka k 1abopaTopHOit
pabore.

pabota (rmuceM)

12
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11 d—351eMeHTHBI v Oco0eHHOCTH TUTHUSA. DHEPTUs 4 KomtokBuym, YK-1; [1-5]
TPYHIIBL KPUCTAIIIMYECKON PELIETKH, MUCHMCHHBIC OIIK-2;
(GH3HYECKHE U XUMHYECKHE JIOMAIlIHUE 3a0aHus OIIK-8;
CBOMCTBA MPOCTHIX BEIIECTB. S- (KOHCTIEKT), IIK-3;
snementsl I, 1T rpymm. HOJrOTOBKA U 11K-4,
Oco0OeHHOCTH B3aMMOJICHCTBHS BBITIOJIHCHHE I1K-5
5 5 LIEJIOYHBIX METAJUIOB C BOJOM nabopaTopHOi
0 Py JIUTUM — LIE3UH. paboTHI;
[Tomy4yeHue menoIHbIX KOHTpPOJIbHAS
METaJUIOB U3 TPUPOIHBIX pabora (TuceM)
coennHeHun. [Ipumenenue
HIENTIOYHBIX METAIIJIOB U UX
coequuenuil. Iloaroroska k
nabopaTopHoii pabore.
12 d-seMeHTHI A% [Tpupoansie COCIMHEHMS, | O KomnokBuym, YK-1; [1-5]
TPYIIIBL MOJIydeHUE U  COIOCTaBIICHUE MUChMEHHbBIC OIIK-2;
¢u3NYECKUX U XUMHYECKHX JIOMAIlIHUE 3aJaHus OIIK-8§;
CBOMCTB TPOCTHIX BemiecTB (- (KOHCIIEKT), IK-3;
DJIIEMEHTOB ~ 4-0i  TpYIIBL MOJrOTOBKA U I1K-4;
Paznenenne COEIMHEHUI BBITIOJTHEHHE TIK-5
LHHUPKOHUS u radHus. nabopaTopHOI
[IpumeneHnue TuTaHa, MUPKOHUS, paboThI;
2 2 radHUS U UX COCTUHEHHA. KOHTPOJIbHAs
[Mpupoausie coequHenus d- pabota (muceM)
JJIEMEHTOB 5-01 IPYIIIbL,
MOJTydeHHUE, MPUMEHEHHE,
buznUecCKre 1 XUMUIECKHE
CBOMCTBa MPOCTHIX BelecT d-
JJIEMEHTOB 5-01 IPYIIIBIL.
CoenuHeHns HHOOUS U TaHTasa
B HU3KUX CTENEHSX OKUCIICHHUS.

13
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[ToaroToBka K 1a00paToOpHOA
pabore.
13 d—a1eMeHTBI VI CpaBHCHHE  XUMHYECKUX U | 4 Komnoksuym, VK-1; [1-5]
rpynnsl. Xpom. (U3NUECKUX CBOWCTB MPOCTHIX IIICbMEHHBIE OIIK-2;
BemecTB  d-2eMeHTOB  6-0 JOMAIIIHHE 3a/IaHUS OIIK-8;
rpynnel. MIX  nmomydenme  u3 (KOHCIIEKT), I1K-3;
NPUPOJHBIX  COCIMHCHUH U HOJrOTOBKA U I1K-4,
npumMeHenne.  CormocraBieHue BBITTOJIHCHHE I1K-5
2 2 4 CTPOCHHUSI W CBOWCTB BBICIIUX 71a00paToOpHOIA
okcusoB J03 u kuciaor HxD04. paboThI;
KomrutekcHbie coenuneHust 0- KOHTPOJIbHAS
3JIEMEHTOB 6-oi TPYIIIbL. paboTa (TuceM)
[TonroroBka K JaboOpaTOpPHOM
pabore.
14 d—smementer  VII [Ipupoausie coenuHeHwus, | 4 KomnokBuywm, VK-1, [1-5]
TPYIIIEL. HOJTy4eHHuE, ¢usnueckue, MHUCbMCHHBIC OIIK-2;
Mapraser. XHUMHUYECKHE CBOMCTBA u JIOMAIIIHUE 3a/1aHUs OIIK-8§;
[PUMEHEHHE TIPOCTHIX BEIIECTB (KOHCTIEKT), IIK-3;
9 9 4 d-371eMeHTOB 7-0# IPYIIIIBL. TIOJITOTOBKA U I1K-4;
CorocTaBiieHre CBOWCTB BBITIOJTHCHHUE IK-5
COCJIMHEHUI MapraHiia ¢ 1ab0paToOpHOIt
Pa3INYHBIMH CTETICHSIMU paboTHI;
okucieHus. [1oAroToBka K KOHTPOJIbHAS
nabopaTtopHoO# pabore. pabota (muceM)
15 d-—oanementsr  VIII CormocraBneHue CTpOeHUs U 5 KomnnokBuywm, VK-1; [1-5]
TPYIIIIBL. XMMHYECKUX CBOWCTB IMACEMEHHEIE OIIK-2;
9 5 4 coenunenuii Fe, Co, Ni co JIOMAaIIIHUE 3aJaHus OIIK-8;
crenenpto okucienus 11 u I11. (KOHCIIEKT), IIK-3;
CpaBHEHHUE CTPOCHUS U CBOWCTB MOJITOTOBKA U I1K-4;
KOMIUIEKCHBIX (LIMAHUIBI, BBITIOJTHEHHE [IK-5
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aMMHUAKAThI, TAJIOTCHUJIBI) nabopatopHoi
COeIMHEHMH Kelle3a, KoOaabTa, padoTHI;
Hukena. Iloaroroska x KOHTPOJIbHAS
nmabopaTopHOU pabore. pabora (IMMchM)

16 d—omementer I- 1l [Ipupoausie COeIMHCHMS, | 5 KomnokBuywm, VK-1, [1-5]
TPy MOJTy4YeHHE, pUMEHEHHE, MUChMEHHBIC OIIK-2;

busznueckue U XMUMHUYECKUE JIOMAIlIHUE 3a/1aHUs OIIK-8§;
CBOWCTBA, MPOCTBIX BemiecTs d- (KOHCTIEKT), IIK-3;
AIIEMEHTOB 1-0ii rPyMIIbL. MOJIFOTOBKA U I1K-4;
ConoctaBneHue CTpOCHUS U BBITMIOJTHEHHE I1K-5
CBOMCTB OZHOTUITHBIX nabopaTtopHOi
COCTMHCHUH (OKCHIBI, paboTHI;
THIPOKCHU/IBI, TaJIOTCHU/IBI) S- KOHTPOJIbHAS
9 5 areMeHTOB U d-371eMeHTOB 1-0it paboTa (TuchM) 0
rpynmsl. [Ipuponnsie
COEZIMHEHUS, TTOJIyYeHHE,
IpUMEHEHUE, PU3NYECKUE U
XUMHUYECKHE CBOICTBA IIMHKA,
KagMmus, prytu. CpaBHEHHE
CTPOEHUS U CBOICTB OKCHJIOB,
THJPOKCHJIOB M rajoreHu1oB d-
AJIEMEHTOB 2-0M IpyIIIbI.
[TonroroBka k 1abopaTopHOit
pabore.

17 p—onementsl VIII DneKTpoHHas: KOH(PUTYpaIus, 4 KomnnokBuywm, VK-1; [1-5]
TPYTIIIBL. BEJIMYMHBI PAIUYCOB U DHEPTUHU NNMCHbMEHHBIE OIIK-2;
Biiaropoaeie MOHM3AIINN aTOMOB JIOMaITHUE 3aIaHus OIIK-8;
raskL 2 2 01aropoIHBIX Ta30B. (KOHCIIEKT), 0 IIK-3;

[Tonyuyenue, ctpoenue, CBOMCTBA MOATOTOBKA U [1K-4;
0J1aropoIHBIX ra3o0B: BBITIOJTHEHUE IK-5
TeMrieparypa (ha3zoBbIx nabopaTopHOI
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IIEPEX0 0B, PaCTBOPUMOCTDH B paGOTBI;
BOJIE, KJIaTpaThl. HpI/IMeHeHI/Ie KOHTpPOJIbHAaA
0J1IaropOAHBIX Ta30B. pabota (rmceM)
[ToaroroBka K J1abopaTopHOM
pabore.
18 2-aa PYBEKHAA ATTECTAIIHOHHAA
KOHTPOJIBHAA PABOTA 0 25
(KOMIIBIOTEPHbBIN TECT) 25 6annos
Hroro: 34 34 68 71 0 |100
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6. OOpa3oBaTe/ibHbIE TEXHOJOTHH
.HCKLII/II/I C HCIIOJb30BaHUCM MYJIBTI/IMCI[I/II;'IHLIX HpGSGHTaHHﬁ, J'ICK]_II/II/I-6CC€I[LI, JCKIIMH-JUaJI0Tu,
IBPUCTUYECKUE JIEKIUH, JEKUUU-BU3YAIU3AlMH, MPAKTUUYECKHE 3aHsATHUs, JaObOpaTOpHbIC 3aHATHS,

CaMOCTOATCIIbHaA pa60Ta CTYACHTOB.

HCHOJ’IB?)}’IOTCH 6aHHbHO'peﬁTHHFOBaﬂ TEXHOJIOTHS OLCHKH

JUCTAaHIIMOHHOI'O O6y‘-IeHI/ISI.

3HaHUH, a
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TaKXXE TCEXHOJIOINU

I/ICHOJ'IB?)yIOTCH HHTCPAKTUBHBIC MCTOAbI O6y‘IeHI/IHZ CUTYyallUOHHBIC 3ajia4u, I/ICCJIC,I[OBaTCJ'IBCKI/Iﬁ
METOJ 06yqu1/151, ACJIOBBIC HUTIPbI, PAa3HOYPOBHCBLIC NMHUCBMCHHBIC JOMAUIHHUC 3adaHUA (BCG TGMLI),

CaMOCTOATCIIbHAA pa60Ta CTYACHTOB.

No/m. Tema Bun 3ansitus | Kommuecr AKTHBHBIE HNHTepakTHBHBIE
BO Hacos (opmbl (¢popmbl
1 Baxueiime Kiacchl | Jlekmus 2 Jlexuus B | UccnenoBarensckuii
HEOPTraHHIECKHIX I[TpakTHyeckoe 2 JINAJIOTOBOM PEXKHME | METO[ o0y4eHus
coenuuennii.  Oxcuppl, | J1aboparoproe 4 Brmosmenne  nenotex
XUMHUYECKUX
KHCJIOTHI, OCHOBAHHMHA, HpeBpameHHﬁ.
COJIN. CaliT AUCTAaHIIMOHHOT'O
obyuenus (JJO) COTI'Y
Ha IJIOMIAJKE CHCTEMBI
«MOODLE» o
CCBLIKE: http://dist-
edu.nosu.ru/
2 Bopopo. [Tepokcuy | Jlekuus 2 ITouckoBas MeTon paboTsl B
BOZIOPOIA. I[TpakTHyeckoe 2 naboparopHasi MAJIBIX TPYIIax
JlabopaTopHoe 4 pabota
3 p-3JIEMEHTHI VII | JTexuus 2 Pemrenne pacuerHsix | CemuHap B
TPYIIIBL [IpakTuueckoe 2 3aj1a4, BBIOJHEHHE | JUATOTOBOM PEXKUME;
JlaGopaTtopHoe 4 XUMHYECKHUX Caut JJO COI'Y na
YIPaKHEHHHH, IJIOIAJIKE CHCTEMBI
MACbMEHHAs «MOODLE» no
KOHTpOIIbHast pabota | cceuike: http://dist-
edu.nosu.ru/
4 p—anemMenThl VI rpynmsl. | Jlekius 2 Pemenue pacuerHpix | MccienoBarenbCKuii
Kucnopox. Cepa. IpakTrueckoe 2 3aJ1a4, BBITTOJHEHHE METO/1 00y4UeHHs
Ha60paTOpH()e 4 XUMHUYECKUX (BoImonHeHue
YIPaKHEHHHH, WHIUBHyaTbHBIX
MUCHEMEHHAs MMMCHMEHHBIX 3aIaHHi)
KOHTpOJIbHAs paboTa
5 p—oieMeHTsl V rpymimsl. | Jlexuuns 2 Jlexuusa-6ecena, HWHTepakTuBHAs
A3OT. IpakTuueckoe 2 JeKLus B JIEKIHS ¢
JlaGoparopHoe 4 JINAJIOTOBOM PEXKMME | NPUMEHEHHUEM BHJIE0-
U ayIMOMaTepHaioB
6 p—onemenTsl V rpymmsl. | Jlexmus 2 Jlexnus-6ecena, MeTon paGoTs B
qDOC(bOp. Mpembssk. | [IpakTuueckoe 2 JICKIUS B MaJIbIX I'pymIax,
CprMa. BI/ICMyT. HaﬁopaTOpHoe 8 JIMAJIOTOBOM PEXUME; | pa3HOYPOBHEBbLIE
HOI/ICKOBaﬂ IIMCBbMCHHBIC 3aIaHUA
nmaboparopHast Caiit IO COT'Y nHa
pabora TUTOIIAJIKE CUCTEMBI
Pemrenne 3amqau «MOODLE» mo
cceuike: http://dist-
edu.nosu.ru/
7 p—aneMenTsl [V rpynmsl. Jlexmus 2 [Touckonas Meton paboTsl B
Yruepon. KpeMHuii. ITpakTHyeckoe 2 naboparopHasi MAJIBIX TPYIIIax
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Omnogo. CuHer. JlaGoparopHoe 8 pabora
8 P—2JIEMEHTHI 111 | Jlexuus 2 ITouckoBas HccnenoBarenbckuii
TPYIIIBL. I[MpakTudeckoe 2 nabopaTopHast METOJ 00y deHHs
JlaGopaTtopHoe 4 pabora (Boimmonnenue
WHIUBHIyabHBIX
MUCEMCHHBIX 33JJaHHN)
9 s—onementsl I, I1 rpymmn. | Jlexkumns 2 Jlekuus-6ecena, Metoz paGoThI B
[IpakTuaeckoe 2 JIEKIIUS B MaJibIX TPYyIIax,
JlaGoparopHoe 8 JTUAJIOTOBOM PEIKUME; | pa3HOYPOBHEBBIC
ITouckoast MUCbMEHHBIE 3aJaHuUs
nabopaTopHas Caiit IO COTI'Y nHa
pabota TUTOIA/IKE CUCTEMBI
Pemenwne 3amaq «MOODLE» no
ccouike: http://dist-
edu.nosu.ru/
10 d— u fornemenrsr 111 | Jlexums 2 Jlexnus-6ecena, UccnenoBaTenbeckuii
IPYIIIBL. [IpakTuueckoe 2 JIEKLUS B METO 00yUCHHS
.Ha60paTOpHOC 1 JIManoroBoM pexume; | (Boimonnenue
ITouckoast WHIUBUAYATBHBIX
nabopatopHast MUCHMEHHBIX 3aTaHUI)
pabota
Pemenne 3amaq
11 d—snmementsl IV rpynmsr. | Jlekuus 2 Jlexumsa-6ecena, Merton paGoTHI B
[IpakTuaeckoe 2 JICKIIUS B MaJIbIX TPYIIax,
HaGOpaTopHoe 1 JIMAJIOrOBOM PEXUME; | pa3HOYPOBHEBbLIE
ITouckosast MMUCbMEHHBIE 3aJaHuUs
nabopaTopHas
pabora
Pemenwne 3amaq
12 d-onements V rpynmel. | Jlekuus 2 Jlexuus-6ecena, UHTepakTHBHAs
IIpakTuueckoe 2 JeKIUs B JeKIHA C
HaﬁopaTopHoe 2 JUAJIOTOBOM PEKHUME, MPUMEHEHUEM BHUJICO-
ITouckoBast U ayIUOMAaTEPUAIIOB,;
nabopatopHast Merton paboThI B
pabota MaJIbIX TpyIIax,
Pemenue 3amau Pa3HOYPOBHEBBIC
MUCHbMEHHBIE 3aJaHUs
13 d—anementsl VI rpymmsr. | Jleknus 2 Jlexuus-6ecena, HccrnenoBatenbekuii
Xpowm. [IpakTuueckoe 2 JIEKLMS B METOJ 00yUeHUs
J'Ia6opaTopH0e 4 JIMaoroBoM pexume; | (Boimonnenue
ITouckosast HUHINBUIYATbHBIX
nmabopaTopHas Pa3HOYpPOBHEBBIX
pabota MICEMEHHBIX 3aJJaHNN)
Pemenune 3amaq
14 d-—n1eMeHThI VII | Jleknus 2 Jlexuus-6ecena, WHTEPAKTUBHAS JIEKIIUSI
rpymnmsl. Mapraserr. IMpakTHyeckoe 2 JIEKIIUS B C MPUMEHEHHEM BHUICO-
J'Ia6opaTopH0e 4 JUaJIOTOBOM PEXHUME; | U ayauOMaTepHualioB,
ITouckoas Metox paboTsI B
nmabopaTopHas MaJIbIX TpyIIax,
pabota pa3sHOypOBHEBBIE
Pemenue 3amau MUCHMEHHBIE 3aJaHHUs
15 d-—n1eMeHThI VIII | JIekmus 2 Jlexuus-6ecena, UccnenoBaTenbeckuii
IPYMIIBL. [IpakTuueckoe 2 JIEKIUS B MeTOo]T 00yUeHus
J'Ia6opaT0pHoe 4 JIHanoroBoM pexume; | (Brimonnenue
ITouckosast HMHAWBHIYATbHBIX
smaboparopHast TIMChMEHHBIX 3aJJaHHH)
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pabota
Pemenwne 3amaq
16 d—osnementsr I- Il rpymm. | Jlexmus 2 Jlexims-6ecena, HccnenoBatenbCKuii
IIpakTuueckoe 2 JIEKIUS B MeToJ1 00y4eHus
JlaGopaTtopHoe 4 JTUAIOTOBOM pekume; | (BhimonHeHue
ITouckoBas UHIUBUAYATBHBIX
nabopaTopHas MUCHMCHHBIX 33JJaHHN)
pabota
Pemenwne 3amaq
17 p—anementsl VIII Jlexrus 2 Jlexuus-6ecena, MHTePaKTHUBHAS JICKLIHSI
TPYIIIBL. B JIarOpOJIHBIE [IpakTuaeckoe 2 JIEKI[US B C MPUMECHEHHEM BHUJICO-
JTUATIOTOBOM PEKUME; | U ayJHOMaTepHajoB
Tra3bl.
Ilouckopas
nabopatopHast
pabota
Pemenue 3amau
18 Py6e)KHBIe KomnerorepHoe 2 KomnerorepHoe HccaenoBaTenbckuit
aTTeCTallMOHHbIEC TECTUPOBAHUE TECTUPOBAHUE, METOJ 06y‘IeHI/IH
Pemenue 3anau (BeInonHeHUe
KOHTPOJIbHBIE PaOOTHI
WHIUBUAYATBHBIX
MMUCHMEHHBIX 33IaHHI)

7. Y4eOHO-MeToMYeCKOe 0O0ecneuyeHHe cCaMOCTOATEIbHOH padoThl

CamocrosTenpHas padoTa CTYJIEHTOB IPOBOJUTCS B BHUJIC MHCHMEHHBIX JIOMAIHUX 33aJaHui (B
TOM YHCJIe, PA3HOYPOBHEBBIX 3aJaHHii), MOJArOTOBKM KOHCIIEKTOB IO TEMaM IMPAKTHYECKUX 3aHSATHH.
CTyIeHThl MMCbMEHHO BBIMOJHSIOT 33JaHUs JJIsi CAMOCTOSTEIILHOW PabOThI, MOJB3YSICh TEOPETUYECKIM
MarepuaioM (JIeKIuU, ydeOHas JuTeparypa W HHTEPHET-PECypChl IO JIaHHOW TeMe), TMOCIe Yero
MIPOBOJIUTCS 0OCYKICHUE TAHHOW TEMBI ITOJT PYKOBOJCTBOM IPEIIO1aBaTElIs.

Bonpochl, BBIHOCHMBIE Ha CaMOCTOSATEIILHOE H3Yy4YeHHE, a TakkKe ydeOHas JuTeparypa |
METOJMYECKUI MaTepuai 1Mo OpraHu3allii CaMOCTOSTEILHOW PabOThI CTYJICHTOB OTPaKEHBI B Y 4eOHO-
MeToauyecko kapre naucuuiuinHbl «Heopranmueckas xumus» (Tabn. 5.1.), a Taxke Ha caiite
muctannuoHHoro oOydenuss COI'Y mmomanka cuctemsl «MOODLE» mo ccpuike: http://dist-
edu.nosu.ru/.

[To kaxkmoit M3 TeM JUIsi CAaMOCTOSTEIILHOTO HW3y4YCHHs, NMPHUBEACHHBIX B pabodvell mporpamme,
CTy/JICHTaM CIIe[lyeT CHavajga MPOYUTATh PEKOMEHJOBAHHYIO JIMTEPATypy M MPH HEOOXOIUMOCTH
COCTaBHUTh KPATKUI KOHCIICKT OCHOBHBIX IOJIOKEHUH, TEPMUHOB, CBEJICHUH, TPEOYIONUX 3aITOMUHAHUS U
SIBJISFOIIIMXCS. OCHOBOITOJIATAIOIIAMHM B 3TOM TEME.

[lpy MOArOTOBKE 3aJaHUl IO CAMOCTOSTEIbHONH paboTe CTyleHTaM  HEOOXOIMMO
OPHEHTHPOBATHCS HA KOHCIICKTHI JIEKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

JInist paciIMpeHus 3HaHW 10 JUCIUILUINHE PEKOMEHIYETCS UCTI0Nb30BaTh IHTEpHET-pecypChl:

NPOBOJUTh TOUCK B pa3IMYHBIX CHCTEMax, TaKMX KaK OOIINHE TOUCKOBBIE CHCTEMBI:
www.yandex.ru, WWww.Qoogle.ru, a Takxke cCIeNUaIbHbIE ITOMCKOBBIE CHUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

3agaHusA AJ151 CAMOCTOAITEILHOMH PadoThI CTY/ICHTOB
0 AMCHUIIJIMHE «Heopraﬂnqecxaﬂ XUMMUSD»

CamocrosiTenbHass paboTa  CTYIEHTOB, TMPEAyCMOTpPEHHAas y4eOHBIM IUJIaHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIIYOOKOMY YCBOEHHIO H3y4aeMoro Kypca, (OpMUpPOBaTh HaBbIKU
HCCIIeIOBATENLCKON paboThl U OPUEHTUPOBATH CTYJCHTOB Ha YMEHUE MPUMEHSITh TEOPETUUECKUE 3HAHUS
Ha MpaKTHUKE.
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3a,I[aHI/I5[ 1L CaMOCTOSITEIILHOU pa6OTBI COCTABJIAKOTCA IIO pasaciaM M TEMaM, 110 KOTOPBIM HE

IPEIYCMOTPEHBI  ayIUTOPHBIC  3aHATHSA, JUOO TpebyeTcs  IOMOJIHUTEIBHO — IpopaboTarh u
[IPOaHAIN3UPOBATh pacCMaTPUBACMBIil IIPEMoaaBaTeieM MaTeprajl B 00beMe 3allJIaHUPOBAHHBIX YacoB.
3agaHus 10 CaMOCTOSATEIIbHOM paboTe MO AUCIUILIUHE MOTYT OBITh CIICIYIONUX BUIOB:

e KOHCICKTHPOBAaHHE MIEPBOUCTOYHMKOB U IPYTrOil yueOHOM JINTEpaTyphI;

e TpopaboTka yueOHOro marepuasia (10 KOHCIEKTaM JIeKIUH y4eOHOW M HaydHOU JIUTEparype) u
[IOJIrOTOBKA JOKJIAZ0OB Ha CEMHUHApaX M MPAaKTHYCCKHX 3aHATHSX, K y4aCTHIO B TEMATHYCCKUX
JMCKYCCHSIX M JICIIOBBIX UIPaX;

®  BBIIIOJHCHNUE KOHTPOJIBHBIX pa0OT, TBOPUYECCKUX (ITPOCKTHBIX) 3aaHUH;

e peIllCHHE 33/1a4, BHIIOJHCHUE XUMUYECKUX YIIPAKHECHUH,

e paboTa c TeCTaMH U BOIIPOCAMH Il CAMOIIPOBEPKH;

e MOJCIMPOBAHUE W/WIIH aHAIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA;

® aHaIM3 CTATUCTHYCCKUX MU (DAKTUYECKMX MATCPUAIOB, COCTABJICHHUE BBIBOJOB HA OCHOBE
MIPOBEICHHOTO aHAIU3a | T.JI.

Pe3ynbraThl CaMOCTOSATEILHON PabOThI KOHTPOJIHUPYIOTCS MPEMOIaBaTeeM W yYUTHIBAIOTCS MPH
arrectaiii CTyaeHTa (9k3ameH). I[Ipu 3TOM MPOBOAATCSA: TECTHPOBAHHE, IKCIPECC-OMPOC Ha
CEMUHAPCKHX M MPAKTHYCCKUX 3aHATHIX, 3aCITyIIMBAHUE JOKI0B, IPOBEPKA IMMCbMEHHBIX PA0OT U T.I.

CamocrosTenpHas paboTa CTYIEHTOB BKJIFOUACT BBHIOJHCHHE JOMAIIHUX 33JaHUN K KaKIOMY
1a00paTOPHOMY U TIPAKTUYECKOMY 3aHSATHUIO. 3a1aHUs COJEPKAT YCTHYIO MOATOTOBKY 10 TEOPETHUCCKUM
BOMPOCAM, BBINIOJHCHUE XHMHYECKHUX YIPAKHECHHUH, pelicHHe 3a7ad 1Mo (U3NUYECKOH M KOJIOWIHOM
XUMUH.

JIis MOATOTOBKM K 3aHATHSM CTYACHTHI TMOJIB3YIOTCS YYeOHHKAMH W y4eOHBIMH IOCOOHAMH,
yKa3aHHBIMH B CIIMCKE PEKOMEHIOBAaHHOW JIMTEpPAaTyphl, a TaKKe WHTEPHET-UCTOUHHKaMH. Bce
METOJMYECKUE MaTepUalbl MPEACTaBICHBI B CHCTEME AMCTaHIMOHHOTrO obOyuyenuss COT'Y (Caiir /IO
COTI'Y na momanke cucremsl «KMOODLE» no ceske:  http://dist-edu.nosu.ru/).

Bompockl 111 camocToATenbHOM paboThl, a Takke (OpPMBI KOHTPOJIS MPHUBEAEHBI B YueOHO-
MeToAuuYeckod kapre nucuumianHbl «Heopranmueckas xumus» (Tabn. 5.1.), a Takke Ha caiite
auctanonHoro ooOyuenns COI'Y mnomanka cuctembl «MOODLE» mo cceuike:  http://dist-
edu.nosu.ru/.

Tunosbie KOHTPOJIbHbIE 32JAHUSA
JJISl CAMOCTOSITEIbHOM Pa00ThI CTYIeHTOB (IIMCbMEHHbIe Pa0O0ThI - KOHCIEKTHhI) — 71 4.

1. TlonsiTus oKcHa, KUCIOThI, OCHOBAHUS U COJIU C TOYKU 3PEHUS] TEOPUU AJIEKTPOIUTHUECKOU
JUCCOIUAIuH. (5 4.)

2. Bomopon. Haxoxnmenwe B mpupone. llonmydeHue, CBOWCTBA M TPUMEHEHHE BOJIOPOJIA;
¢usnyeckue W XuUMHuUeckue cBoicTBa. Kucmopon (oOmias XapakTepuCTHKa, CTPOCHUE,
CrocoObl MoydyeHus, ¢pu3nuecKue M XUMHUYeckue cBoiicTBa). IllpuMeHenue kucinopoja u
MepOKCUIa BOJAOPO/Ia HA IIpaKTuke. (4 u.)

3. CBOMCTBa TaJlOTeHOB, MEXMOJICKYIISIPHBIE B3aUMOJICHCTBHS M (PU3HMUECKUE CBOMCTBA MPOCTHIX
BemiecTB. [lonmydenue ranorenos. [Ipumenenue ramoreHoB. ®dusnyeckue cBoicTBa (HEPrHUs
JMCCOLIMAIIUH, TUTIOIbHBIII MOMEHT, TEMIIEpaTypa IJIaBJI€HUs, KUTIEHHs) TaJIOr€HOBOI0POIOB.
CrniocoOslI ontyueHus. (5u.)

4. 3aKOHOMEpPHOCTH B M3MEHEHHH (DM3MUYECKHUX CBOMCTB IMPOCTHIX BEIIECTB pP— 3JeMEHTHl VI
TPYIIBL: YHEPTUsS KPUCTAJUIMYECKOM peIIeTKH, Temreparypa (a3oBbIX NpeBpalleHU.
ITosrydeHne IpOCTBIX BEIIECTB U3 MPUPOJAHBIX coeAMHEHMN. [IpMMeHeHne XalbKOINeHOB U UX
coeauHeHun. (4 u.)
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun JOKYMEHTA: Tlonoxenue mo AeITeIbHOCTH

Tonoxenue o pa3padorke u peamuzanuu OIOIT COI'Y
Ponb coenuHenuit a3ora B 9KOJOTUH U B OMOJIOTMUYECKUX Mporieccax. [IpuMeHeHue mpocToro
BellecTBA. MeTo/bl CBA3BIBAHUS MOJIEKYJISIPHOTO a30Ta. 3aBUCUMOCTb COCTaBa IPOJYKTOB
B3aUMOJCICTBUS a30THOM KHUCJIOTHI ¢ MeTaiiamMu oT KoHueHTpaunn HNO3 m npuponbt
MeTasia. (4 u.)
Ponb coenunenuit dochopa B IKOIOTMM W B OHMOJIOTHYECKHX Ipoleccax. [IpumeHeHwue
npocroro BeuiecTBa. CTpoeHue 6eoro, KpacHoro u 4epHoro (ocdopa, MbIIIbSIKA, CYPbMbI U
BUCMYyTa. 3aKOHOMEPHOCTH B W3MEHEHUU (PH3UYECKMX M XUMHYECKHX CBOWCTB TMPOCTHIX
BemecTB. (4 u.)
OcCHOBHBIE TPUPOJHBIE COCAMHEHUS, MPUHIMUIBI MOJIYYEHUS U3 HHUX YIJIEpOAa, KPEMHHUS.
[IpumeneHue MpocThIX BemiecTB. Anmas, rpaput, kapOuH, QymiepeHsl — noauMopdHbIe
dopmbl  yraepona. OCHOBHBIE TPHUPOJHBIE COCIWHCHUWS, MPUHIMIBI TMOTYYCHHS W3 HHUX
repMaHusi, OJIOBa, CBHHIA. I[IpuMeHeHuMe ™poCThIX BELIECTB. XAapaKTEpHbIE CTEIECHU
OKHCJICHHS U KOOpIHMHAMOHHBIC uncia B psy C—Si—-Ge-Sn—Pb. (5 u.)
OcHOBHbBIE TPUPOJIHBIE COSAMHEHUS, TPUHIIUITBI IOTYYEHUS U3 HUX O0pa, aJlOMUHUS, TN,
uHaus, Taumsa. llpuMmeHeHune npocThIX BemecTB. [lomyuenue Oopa W3 MPUPOITHBIX
coenuHeHui. [Ipumenenne 6opa u ero coequHeHui. (4u.)
Penxozemenbubie anementsl (P3D). JlantanugHoe cxarue. Xumuueckue cBoiictBa P30.
3aKOHOMEPHOCTH B CTPOEHUU U CBOMCTBAX OKCHJOB, TMAPOKCUAOB. CXOJCTBO W pazinyue
xumun P30 u snemeHToB 2-0i rpynmbl. AKTUHUH M aKTUHUABL. 3aKOHOMEPHOCTHU B
W3MEHEHUU DJIEKTPOHHOW KOH(UTYypaluu, paguyCcoB, SHEPTUM HOHU3ALWHU, XapaKTEPHBIX
CTEIEHEN OKUCIICHUS, KOOPAUHAUUOHHBIX YUCE aKTUHUSA U aKTUHHUIOB. (3 4.)
OcoOeHHOCTH JUTHS. DHEPrusl KPUCTAJUIMUECKON pemeTKd, (U3NYeCKue U XUMHYECKHe
cBoiicTBa mpocThix BemecTB  s-3yeMeHThl I, Il rpynn. OcobGeHHocTH B3auMojeNCTBUA
LIEJOYHBIX METAJUIOB C BOJOM IO psALY JIUTUN — Le3ui. 1lonyyenne menouHsix METAIOB U3
MPUPOAHBIX coennHeHul. [I[puMeHeHre neI0YHbIX METAIIIOB U UX COEAUHEHUN. (4 u.)
[Ipupoanbie coeIMHEHU, TIOTYYEHHE U COMOCTaBICHUE (QU3MUECKUX U XUMHUECKUX CBOWCTB
MPOCTHIX BellecTB d-3meMeHTOoB 4-0if rpynmnbl. Paznenenue coequHeHU UPKOHUS U TaHHUSL.
[Ipumenenue TuTaHa, UUPKOHMS, TaQHUS W UX coeauHeHuid. [lpuponneie coenuHenus d-
3JIEMEHTOB 5-OM TpYIIbI, MOJy4YeHHE, MpUMEHEHue, (PU3nueckue U XMMHUYECKHE CBOWCTBa
MpoCThIX BemecTB d-aneMeHTOB S5-oif rpymmbel. CoenuHeHUss HUOOWS W TaHTalla B HU3KHUX
CTEIICHAX OKHCIICHU. (Su.)
CpaBHeHHE XMMHUYECKUX U (DU3MUECKHX CBOMCTB MPOCTHIX BemlecTB d - AIEMEHTOB 6-0if
rpynmbel. MIX monydeHwe W3 TPUPOAHBIX COCNMHEHMM U mpuMmeHeHue. CorocTaBieHue
CTPOCHHSI M CBOUCTB BhICIINX OKcHaoB D03 u kuciaot H2D30s. KommuekcHbie coemunenust d-
3JIEMEHTOB 6-0if rpynnsl. (4 u.)
[IpupoaHbie coenUHEHUs, MONTY4YeHHE, (PU3NYECKUE, XMMHUECKHUE CBOWCTBA U NMPUMEHEHHE
MpoCThIX BemecTB d-anmemeHToB 7-0M rpymnmbl. COMOCTaBIECHHWE CBOWCTB COCIWHEHHM
Maprasiia ¢ pa3JIMyHbIMHU CTENEHSIMU OKUCIIEHUS. (4 4.)
CormocTaBieHue CTpoeHUs W XUMHUYECKUX CcBOWCTB coemuuenuit Fe, Co, Ni co cremneHbpro
okucnenus 11 u III. CpaBHeHHE CTPOECHMS U CBOMCTB KOMIUIEKCHBIX (LIMAHU]IbI, aMMHUAKAThI,
raJIOTeHUIbI) COCTMHEHH JKeTe3a, KoOaabTa, HUKeNs. (5 u.)
[Ipupoanbie coeqUHEHMs, MOIYYeHHE, MPUMEHEHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA,
npocTeix BemiecTB d-snemeHTOB 1-0if rpynmbl. ComocTaBlieHHE CTPOEHUS U CBOMCTB
OJTHOTHUITHBIX COCTWHEHUN (OKCHIIbI, TUIPOKCHUIBI, TAIOTCHUIBI) S-2JIEMEHTOB U d-3JIEMEHTOB
1-0if rpynmel. [IpuponHble coeAMHEHUS, TONy4YeHUE, MpUMEHeHHue, (Qusnueckne u
XUMHUYECKHE CBOMCTBA ILIMHKA, KaaMmus, pTyTH. CpaBHEHUE CTPOEHHUS M CBOWMCTB OKCHJIOB,
THIPOKCHUJIOB U TaJOTeHUI0B d-2JIeMEHTOB 2-0if TpynmbL. (35 u.)
OnekTpoHHass KOH(UTypanwsi, BEIWYWHBI PATUYCOB U DHEPTUM HWOHU3AIMH aTOMOB
OmaropogHbix Tas3oB. [lomydeHue, CTpoeHUE, CBOWMCTBAa OJIATOPOMHBIX Ta30B: TeMIEpaTypa
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(a30BBIX MEPEX0I0B, PACTBOPHUMOCTH B BOJIC, KiaTpaThl. [IpuMeHenune 6J1aropoHbIX ra3os. (4

u.)

8. OIIeHO‘lHBIe Cpeacrea Jisl TEKyYIIEro KOHTPOJId yCnneBaeMocCTu, pyﬁemnoifl arrecranum 1
HpOMe)KyTO‘IHOﬁ aTrTreCcTanmMm 1o uTOoraM OCBOCHUA JUCIHUIIJINHBI.

BAJIVIBHAS CTPYKTYPA OLHEHKMU.

Musm. Makec.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aajoB | 0aJI0B
Texywias oyenka cTyqeHTa B TeueHue 1-8 Hemenn COCTOUT U3: 0 25
e  BrINIOJTHEHNE NMUCHbMEHHBIX IOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUH U
CaMOCTOSTEIbHOM PaboTh! (KoHCTIEKTOB) (9) —9 6
e [loaroroBka v OTBETHI HA MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
160 8=80
e [loaroroBka ¥ BBIIOJHEHHE JIA0OPATOPHBIX paboT - 1 6@ 8 =8 ©
1-a pybesrcnaa nucomeHHans KOHMPOAbHAA paboma 0 25
Texyujan oyenxa ctynenta B tedenue 10-17 Henenu cocTouT us: 0 25
¢ BrImojHeHne NTUCHhMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHSITHIA 1
caMoCTosATeNbHON paboThl (koHCTIekToB) (9) -9 6
e [loaroroBka v OTBETHI HA MPAKTHYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=80
e [loaroroBka u BHIIOJHEHHE JIA0OPATOPHBIX paboT - 1 6@ 8 =8 ©
2-51 pybescHas nUCbMeHHAsA KORMPOAbHAs Padoma 0 o5
Hmozo
0 100

8.1. IIpakTnyeckue (ceMUHAPCKHE) 3aHATHA

HpaKTI/IquKI/IC (CCMI/IHapCKI/IC) 3aHATUSA TPU3BAHbI HAYYUTHb CTYJACHTA CAMOCTOATCIIBHO U3y4YaTh U

aHaJIM3UPOBATh yueOHBIH MaTepHall.

HCJ'IBIO CCMHUHApPOB JJIsI CTYACHTOB ABJIACTCA: 1) 3HAKOMCTBO C 0a30BBIMH ITOHSTHSIMHU Kypca, 2)

npuoOpeTeHne HABBIKOB aHalu3a Y4eOHOro Mmarepuaia; 3) BeIpabOTKa YMEHHs CaMOCTOSITENBHO U
KPUTHYECKH MOIXOAUTh K U3y4aeMoMy Matepuany; 4) ¢opMupoBaHuE HABBIKOB YCTHOTO BBICTYIUICHUS U

y4acTHs B JUCKYCCHUSX; 5) MOATOTOBKA U 3alIUTa pedepaToB MO U3ydaeMbIM TEMaM.

3amauell MPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHUW SBISIETCS 3HAKOMCTBO C OCHOBHOW |

HOHOHHHT@HBHOﬁ HHTepaTypOﬁ, BKJIrO4Yasls CIPaBOYHBIC H3JaHHA, KOHCIICKT OCHOBHBIX HOHO)I(GHI/Iﬁ,

TEPMHHOB, CBeJIeHI/II\/'I, Tpe6y}onmx 3alIOMHHAaHHUA W ABJISIOOIUXCSA OCHOBOIIOJJIAraronmumMmu B 3TOM TEME,

BBIITOJIHCHHUC HWHIAUWBHUAYAJIBHBIX 3aJlaHuM (I'IO,I[I‘ OTOBKa OTBCTOB Ha BOIIPOCHI MPAKTUYCCKOTO 3aHATHA,

COCTaBJICHHE YPaBHEHUM peaKiInii, perieHue 3aaayq).
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Tunosble 3a1aHus 1Sl NPAKTHYECKHUX (CEMHMHAPCKMX) 3aHATHI

IPAKTUYECKOE (CEMMHAPCKOE) 3AHATHE N 1. «BaxHellmue  KJIacchbl
HEOPraHN4Y€CKUX coenHHeHnﬁ. OKCHI[LI, KHCJI0TbI, OCHOBAaHUA, COJIH». (2 qaca)

Bonpocwi 013 noozomoexu (Koanoxeuym):.

1. Baxnelmme Kaacchl HEOPraHUIECKUX coeAuHEeHMH. [IoHATHS OKCHIa, KHUCIOTHI, OCHOBAHHS W COJIH C
TOYKH 3PCHUS TEOPUU DIICKTPOIUTUYECKON AUCCOLUALIUU.

2. Okcujpl: ompeneneHue, KiaccuGUKaIys, HOMCHKIATypa, O0IUe METOMbI TONYUYEHHUS ¥ XUMHUECKUE
CBOICTBA.

3. OcHoBaHUs: ompejeiicHue, KiIacCUpUKAIUs, HOMEHKIAaTypa, OOIIMEe METOJAbl IOJYYCHUS U
XUMHUYECKHUE CBOMCTBA.

4. Kucnotsl: onpeseneHue, KIacCU(pUKAIA, HOMEHKIIATypa, 0OIIrue METOAbI TOTYYCHUS U XUMHUYECKUE
CBOMCTBA.

5. Conu: ompenenenue, kiaccupuKaius, HOMEHKIATypa, OOIIME METOIbI MOJYYCHUS W XHUMHUYCSCKUE
CBOICTBA.

6. I'eHeTmdeckas CBS3b MEXKIY KJIACCAMHU HEOPTaHMUECKUX COCITMHEHHIA.

Hucomennoe oomauinee 3a0anue (YnparcHeHusn).

1.

2.

Kakue W3 mepednciieHHBIX BemiecTB pearupytor ¢ ruapokcumom kamus: Mg(OH)z, AL1(OH)s, ZnO,
Ba(OH),, Fe(OH)s? Hamricath ypaBHEHHSI COOTBETCTBYIOIINX PEAKIIHIA.

Kakue w3 ykazaHHBIX COEAMHCHHH OymyT momapHo B3aumojercTBoBaTh: P,Os, NaOH, ZnO, AgNOs;,
Na,COs, KC1, Cr(OH)s, H2SO4? CoctaButh ypaBHEHUSI pEaKIluii.

CocTaBUTh ypaBHEHHS pPEAKIUI TOJyYCHHS BCEMH BO3MOXXHBIMH CIIOCOOAMHM CIEIYIONINX COJICH:
cynasdat menu(ll), HuTpaT HaTpHs, KApOOHAT KAIBIUSI.

N3mensis cootnomenusi pearupyromux BemiectB Ca(OH), wu HsPO4 Hanucats ypaBHEHMS peaxiuit
MOJTYYEHUS] KUCIIBIX, OCHOBHOM M cpefHelt cosiell. OCcylecTBUTh NPEBPALICHUS MEKITY dTUMH COJISIMH: 2)
KHUCJIasi COJIb CPEIHSS COJIb, 0) OCHOBHAS COJIb CPENIHSS COJIb, B) KUCIIAsl COJIb KHCIIAs COJIb.

CocTaBUTh ypaBHEHHsI PEAKIIUH, C TIOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBHUTH CJICIYIOIIUE TPEBPAILICHUS:

a) Fe(OH)3—>F6203—>F6—>F6C13—>F6(NO3)3,
6) P—>P205—>H3PO4—>C3.3(PO4)2—>Cas(PO4)2—>Ca(H2PO4)2;
B) Cu(OH)2—CuO—Cu—CuSOs—Cu(NO3)>.

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSTHE Ne 2: «Bogopoa, xuciiopoa. Ilepoxcua
BOJI0PO/IaY». (2 yaca)

Bonpocwi 013 noozomoexu (Konnoxeuym):

1. Bomopox. Haxoxmenue B mnpupone. [lomyueHue, CBOMCTBA W TPUMEHEHHE BOJOPOAA; (PU3MUYECKUE H
xuMudeckre cBoiicTBa. Ocoboe monokeHre Bojaopona B llepuoamyeckoil cucteme 3ieMeHTOB. M30TombI
Bojiopoja; CtpoeHue u cBoiicTBa nona ruapokconns HzO*. Mon H™ 1 OCHOBHBIC THITBI THIPH/IOB.

2. Kucnopon (00mmiasi XapakTepUCTHKA, CTPOCHUE, CIIOCOOBI TONydeH s, (PH3UUECKHE U XUMHIECKAE CBOWUCTBA).
Oxcuppl. O30H (TIOTy4YeHHE, CTPOCHUE, CBOMCTBA U TpUMeHeHHe). O30HHIBI.

3. Bopa (ctpoeHue, aHOManuu (pU3HYECKUX CBOWUCTB, XUMHYECKHUE CBOMCTBA, OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIC
CBOHCTBA). AKBAKOMIUIEKCHI H KPHUCTAJIIOTUAPATHI.

4. Tlepokcua Bomopoaa (CTPOCHHE, METOMABI MOJYYEHHsS, KHUCIOTHBIE H OKHCIHTEIHHO-BOCCTAHOBUTEIIHHBIC
cBoticTBa). [lepokcunsl n ux cBoiicta. [IpuMeHeHne KUCI0poaa 1 MEPOKCH A BOAOPO/IA Ha TIPAKTHKE.

Hucomennoe oomauinee 3a0anue (YnparycHenus).

1. OOBACHUTE CPaBHUTCJIbBHO HU3KYIO AKTUBHOCTH MOJICKYJIAPHOT'O BOAOPOAA U BBICOKYIO
BOCCTAHOBHUTCJIbHYIO aKTUBHOCTb BOJAOPOAa «B MOMCHT BbIJICJICHU.
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2. IlpuBeaure mUpUMEpHl THIAPHIOB, MOJNY9YacMbIX: a) COEAMHEHHEM MeTaula C BOJOPOIOM, O)
KOCBEHHBIM ITyTEM.

3. Kakwne cBoiicTBa MPOSBISIET TIEPOKCHU BOJOPOJA B OKHUCIUTEIHEHO—BOCCTAHOBUTEIBHBIX PEAKIIHIX?
YKka3aTh CTENEHb OKUCICHUS KUCIOPOa B 3TOM CoelMHEeHNU. HanucaTh ypaBHEHUS peakluii:

a) mepMaHraHara Kajiis ¢ IEpOKCHAOM BOIOPOJa B HEHTpalbHOH cpee;
0) cynmeata xpoma(lll) c mepoxcumom Bogopoa B mIeTOYHOM Cpee.

B) MEPOKCHUJIA BOJOPO/Ia C XPOMATOM HATPHS B HEUTPAITLHOU CpeJie;

T') IEPOKCHA BOAOPOa C HOAUIOM Kallusl B KHCIIOH cpefe.

VYpaBHATH HOHHO—3JIEKTPOHHBIM METOJIOM.

4, Kakue CBOMCTBa TPOSIBISET MEPOKCHI HATPHUSA B OKHCIHMTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIUAX?
VYka3aTh CTemeHb OKUCICHHUS KHUCIOpOAa B 3TOM CcOeAWHEHHH. Hammcath ypaBHEHUS peakluu
MepMaHTraHaTa Kajius ¢ IePOKCUIOM HAaTpUsI B KUCIION cpelie.

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 3: «p- 3JieMeHThI VII rpynmbi». (2 yaca)

Bonpocel 012 noozomoeku (konnokeuym):

1. 3akoHOMEpHOCTH B W3MEHEHHH SIICKTPOHHOW KOH(MUTYpalMd, BEJIWYHH paaMyCcOB, DSHEPIHH HOHU3AIIUH,
CPOICTBa K 3JIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTH, XapaKTEPHBIX CTETIEHEH OKHCIEHHs aToMoB. Pazmuuue
sHepruu 3s —3p, 45, —4p u 5s —5p aTOMHBIX opOuTaIeH.

2. OcobGennoctu (ropa. CBOWCTBA raJOreHOB, MEKMOJEKYIIAPHbIE B3aUMOJICHCTBUS U (DPU3MYECKUE CBOWCTBA
npocthix BewecTB. [lonmyuenue npocTeix BewecTB. [IpumeHeHne rajgoreHoB. XUMHUUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB, B TOM 4YHCJE B3aUMOJICICTBUE TAJIOT€HOB C BOAOH: pacTBOpeHHE, COJbBaTalusi U
KJIaTpaTooOpa3oBaHue, TeTEpONUTHYCCKOe pasznokeHne. duszndyeckue CBOWCTBAa (PHEPTHsl IUCCOLMAINY,
JUIOJIBHBIA MOMEHT, TEeMIIepaTypa IUIaBJICHUS, KHIIEHHs) TajloreHoBoaopoaoB. CrocoObl MOITydeHHS.
3aKOHOMEPHOCTH B M3MEHEHHHM KHCIIOTHBIX M BOCCTAHOBUTEJIBHBIX CBOICTB TaJIOr€HOBOJOPOIHBIX KHCIOT
(HT"). ABronporonus HF.

3. Mexranorennsie coequnenus (MI'C). CTpoeHne MOJIeKyIl B IPUOJIMKEHMU METO A BaleHTHBIX cBsizeil (MBC).
AHanorua B xumuueckux coiictBax MI'C u rajmoreHoB: B3aUMOJEHUCTBHE C BOJOH, OKUCICHHE METAIIOB,
aBronoHusanus. [Ipumenenne MI'C.

4. KucnopoaHsle COEIUHEHHS TAJOTEHOB. 3aKOHOMEPHOCTH B CTPOEHHHM W CBOWCTBaX OKCHIOB. CrocoObI
nonyuenusi. smenenue crpoenust u cBoicts B pagy HI'O-HI'O—HI'O3—-HI'O4: Tepmuueckasi ycTOHYMBOCTb,
OKHCIIUTENIbHBIE, KUCIOTHO-OCHOBHBIE CBOWCTBA.

5. CormocraBieHHe YCTOWYHBOCTH W OKHCIHUTEIBHBIX CBOWCTB KHCJIOPOMHBIX KHCIIOT TaJOreHoB. llopsimok
B3aMMHOT'0 BBITECHEHHSI TaJIOT€HOB U3 TaJIOr€HOBOAOPOIHBIX, KUCIOPOAOCOAEPIKAIIMX KUCIOT U UX COJIEH.

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).
1.  Kucnopojacoxaepxaiye KUCIOTHI XJjopa. [laTh Ha3BaHUS KHCIOT W COOTBETCTBYIOIIHMX COJEH TIO
MEXIyHApOIHOW HOMEHKJIaType. HamrcaTh ypaBHEHHE peakiuy TMIIOXJIOPUTA HATPUS C HUTPATOM
CBUHIIA B HEUTPAIBLHOU cpefie. Y PaBHATh HOHHO—3JIEKTPOHHBIM METOJIOM.

2. Kucnoponconepxxamme KucioTel Opoma. JlaTh Ha3BaHHS KHCIOT M COOTBETCTBYIOIIMX COJIEH IO
MEXIYHApOIHOH HOMeHKnaType. HammcaTh ypaBHeHHE peakiuu Opomara Kamus € CyabQUAOM
KaJIusl B CEpHOKHCIION cpefie. Y PaBHITh HOHHO—3JIEKTPOHHBIM METO/IOM.

3. Kucnoponconepxkamue kuciorsl moaa. JlaTe Ha3BaHMA KHUCIOT M COOTBETCTBYIOIIMX COJEH IO
MEXyHapOJIHOW HOMEHKIaType. Hamucars ypaBHEHHE peaklMM MOJaTa KalUs ¢ MOJUAOM KalHs B
CEPHOKHUCIION cpesie. Y paBHATb HOHHO—3JIEKTPOHHBIM METOIOM.

4.  OOwsicuuTh xapaktep uaMmenenus cwibl kucior B psagy HCIO—HCIO,—HCIOz—HCIO4. [ats
Ha3BaHUs 3TMM KHciaoTaM. Kak momydaroT xsoparT Kaimust M rie ero npumeHsror? Hamucats
YpaBHEHUS pEaKIUU XJI0paTa KaJlusl C HOJI0M B CEPHOKHUCIION Cpee.
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5. OOBSICHUTE XapakKT€p HU3MCHCHUA YCTOIZQHBOCTH, CHIBI KHCIIOT M OKHMCIHUTCILHONW aKTHBHOCTH B
psiny HCIO— HCIO2,— HCIO3—HCIO4. B kakux cpemax MposBISIOT OKUCIUTEIBHBIE CBOWCTBA: a)
TUIOXJIOPUTHL; 0) XjopaTel? HammcaTs ypaBHeHHs peakuuu OpomaTa Kaius ¢ OpOMUAOM Kaius B
CepHOKHCHOﬁ Cpe€ac U ypaBHATb NOHHO—3JICKTPOHHBIM METOAOM.

6. OO0bsicuuTh U3MeHenue cuibl kuciot B psiagy HF—HCI—HBr—HI. Kak u moyemy H3MEHSIOTCS
TEPMHUYECKas! YCTOMUYUBOCTH U BOCCTAHOBHUTENbHAS aKTUBHOCTD B PALY

HF—HCI—HBr—H]I?

7. Hamucars ypaBHEHHE peakluu KPUCTAILIMYECKOTO HMOAMIA HATpUS C KOHIICHTPUPOBAHHOW CEpHOM
KHCJIOTOH.
8. [Momyuenue xyiopa, OpoMa u moma B naboparopuu. Kakyro poib urparT xyop, OpoM U HOA B

OKHCIIUTENbHO—BOCCTAHOBUTENbBHBIX peakuusix? Hanucars ypaBHeHUs peakuuil.
a) XJIopa ¢ pacTBOPOM WIEJIOYH NIPU HarpeBaHHUu; 0) XJIopa ¢ paCTBOPOM HOJIA;
B) HOJIa C XJIOPHOBATOI KUCIIOTO.
9. OOBACHUTH U3MEHEHHE OKHUCIUTEIbHO—BOCCTAHOBUTEIIBHBIX CBOMCTB B Py
Fz—C|2—BI’2—|2.
Hanmcats ypaBHeHHE peaknuu nojaa ¢ OpoOMOM B BOJHOM PacTBOpE.

10. 3akoHuMTh  ypaBHeHHS  cleaylomux  peakuuid.  KoadduumeHTsl B OKHCIHUTETHHO—
BOCCTAaHOBHUTENBHBIX pEAKNUAX, MPOTEKAIOIMX B BOJHBIX pAacTBOPaX, pacCTaBUTh HOHHO—
HIIEKTPOHHBIM METOIOM:

a) KCIOs+ I+ HySO4 = I[) KIO3+ Kl + H,SO4 = I/I) KBr + KBrOsz+ H,SO,4 =
6) KCIO3+ Br,+ H,SO4 = e) FeClz + Kl = n) PbO; + HCl(xon1.) =

B) Cl2+ K2SO3+ KOH = %) MnSO;+ NaClO + H,0 = K) |2+ Na,SOs + NaOH =
r) Clo+ Ca(OH), = 3) I, + Ba(OH), =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 4: «p — 3j1eMeHThl VI rpynnbi». (2 yaca)

Bonpocul 012 noozomoeku (konnokeuym):

1. 3akoHOMEpPHOCTH B H3MEHEHHHU JIEKTPOHHON KOH(BHUTIYpAILIUH, BETUYMH PaHyCOB, SHEPTHH HOHU3AIIIH,
CPOJICTBA K 3JIEKTPOHY, XapaKTEPHBIX CTENICHEH OKHUCIICHHS, SJIEKTPOOTPULIATEIILHOCTH U KOOPAMHALIMOHHBIX
YHCeN aTOMOB P —3i1eMeHTOB VI rpymnisl.

2. 3aKOHOMEPHOCTH B U3MEHEHUH (PU3UYECKMX CBOWCTB MPOCTBIX BELIECTB: DHEPTHS KPUCTAIINYECKON PELIETKH,
temneparypa (a3oBelx npeBpamieHuil. llomydeHne npPOCTBIX BEIIECTB W3 MNPUPOAHBIX COEIUHEHHH.
[IpumeHeHne XaJlbKOr€HOB M X COSAMHEHHH.

3. Bogopomnbie coeauHenus. Ilapamerpsl Mosiekyn HpD (JuiMHA W JHEprusi CBsI3W, BAICHTHBIA yroi),
3aKOHOMEPHOCTH M3MEHEHHUs (PU3NUECKUX CBONCTB (IMIONBHBIH MOMEHT, SHEPrHs UCCOLUAINY, TEMIIeparypa
($a30BBIX MEpPeXOl0B). 3aKOHOMEPHOCTH B M3MEHEHHMHM KHCJIOTHBIX M BOCCTAHOBUTENBHBIX CBOWCTB
XaJIbKOTEHOBOJIOPOJIOB.

4. CoenuHeHHs XaJbKOIEHOB ¢ KUCI0poaoM. COMOCTaBIEHHE CTPOEHHS M CBOMCTB OKcHI0B D02 1 D03. VeioBus
okucaenust SOz B SO3z. Oxcokucnorsel HoSO3 1 HoSO4: cTpoeHne aHMOHOB M XUMHYECKHE CBOHCTBA.

5. Tlomyuenue, cTpoeHne u OKHCIUTeNbHBIE CBOMcTBa H2SOs. Tepmuueckass yYCTOWYHMBOCTH CYIIB(ATOB.
ComocraBieHue CHJIbl KHCIOT, TEPMHUYECKOW YCTOWYMBOCTH M OKHCIUTEIBHOM AaKTHBHOCTH OKCOKHCIIOT
H>SO3u H2SO4. OcobenHocTH cTpoeHus u cBOUCTB opToTestypoBoit Kucinotel HeTeOs. MHOr00OOpasue KucioT
Cepbl.

Ilucomennoe oomawminee 3ad0anue (ynparyxcnenus).
1.  CrpoeHue MOJEKyIbl 030HA COIJIACHO METOAY BaJCHTHBIX CBs3ei. YKa3aTh CTENEHb OKHCICHHUS
KHCJIOpoJia B 030He. HanmcaTs ypaBHeHHE peakMy 030Ha ¢ MOAXUAOM KaJlisl B KUCIIOH cpere.
2.  CremeHu OKHuCIEHHSA cepbl B coequHeHMsX. OOBACHUTH HAa OCHOBAaHMM CTpoeHMs aroma. Kaxue
CBOWCTBa MPOSIBIISIET CEPa B OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEaKIHSIX?
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3. Hanucarts ypaBHeHUs peakiuil cephl:

a) C KOHIICHTPUPOBAHHBIM PACTBOPOM IIIETIOYH;
0) ¢ KOHIICHTPUPOBAHHOMN a30THOW KHUCIIOTOM.
YpaBHATH HOHHO—3IEKTPOHHBIM METOJOM.

4, OOBsACHHUTL XapakTep M3MEHEHHs Cuiibl KUcIoT B psny HoS—H.Se—H,Te. Hanucars ypaBHEHUs
peaxiuii TUaPoNIU3a CyNIb(uIa HATPUS U CEJICHHUA HATPUS B MOJICKYJISIDHOM M MOHHOM BHje. Kakas
U3 CoJIeH TUAPOIN30BaHa B OOJIbIICH CTEIICHU U TOYeMy?

5. Kak u noueMy u3MeHseTCSl TEpMHUYECKasi YCTOMYMBOCTh U BOCCTAHOBUTENIbHASL aKTUBHOCTh B PSIy
H,S—H,Se—H,Te?
6. Kakme cBoiicTBa TpOSBISIIOT coenuHeHHs cephl(IV) B OKHUCIHTETEHO—BOCCTAHOBHTEIHHBIX

peakuusix? [louemy? Hamncats ypaBHeHUs peakiuii cyab(UTa HATPHSL:

a) ¢ JUXPOMAaTOM KaJvs B CEPHOKHCIION Cpefie;

0) ¢ IIMHKOM B PacTBOPE XJIOPOBOJOPOTHON KUCIOTHI.

YpaBHATh HOHHO—3JIEKTPOHHBIM METO/IOM.

7. ConocTaBUTh KHCIOTHO—OCHOBHBIE U OKHCIHMTEIbHO—BOCCTAHOBUTENIbHBIE CBOWCTBA OKCHIOB
cepr(IV), cenena(IV) u temmypa(IV). Hamucate ypaBHEHHE pEaKIIMH CEJIEHHUCTON KHUCIOTHI C
okcunom cepri(1V).

8. BiaumozeiicTBrue pa30aBlieHHONW W KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI ¢ MeTaiamu. Hamucarthb
ypaBHEHUS peakluil pa30aBIeHHON U KOHIEHTPUPOBAHHOM cepHo kucioThsl ¢ Fe, Zn, Cu.

9. Crpoenue, noayderue u cBoiictBa SOCl, u SO.Cl,? Haspath 511 coenuneHus. Hanncats ypaBHEHHS
peakuii ruApONIN3a 3TUX COCIUHEHUN B MOJIEKYJIIPHOM BUJIE.

10. Kakwue creneHn OKHCICHHS TIPOSABISET cepa B THOCYIb(par—none? [IpuBectu cTpykTypHYyIO hopMyITy
THOCYTb(aT—roHa. Hamucars ypaBHEHUs peakiuil THOCYIb(aTa HaTpHS:

a) ¢ pa30aBIEeHHON CEPHOU KHCIIOTO;

0) ¢ XJIOpOM B BOJTHOM PacTBOpeE,

B) C MOJIOM B BOJTHOM PacTBOPE,

r) Opomua cepedpa ¢ U30bITKOM THOCYJIb(aTa HATPHUS,

Il) ¢ N30BITKOM OpOMa B BOJTHOM PacTBOPE;

€) C XJIOPOBOJIOPOTHOM KHUCIIOTOM.

11. OcoOeHHOCTb CTPOEHHUS MEPOKCOCEPHbIX KUCIOT. CBONCTBA MEPOKCOCEPHBIX KHUCIOT
B OKHUCIIUTEIbHO—BOCCTAHOBUTENIbHBIX  peakiusax?  Hamumcate  ypaBHeHMs — peakuui
MIEPOKCOAUCEPHON U IIEPOKCOMOHOCEPHOU KUCIIOT C BOJOH.

12. CaoiicTBa coJell TEPOKCOCEPHBIX KHUCIOT B OKHCIMTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIHAX?
Hamucats ypaBHEeHUSs peaknii IepOKCOIUCyIbhaTa aMMOHHMS:

a) C pacTBOPOM HOJU/IA KaJIHS;

0) c pacTBOPOM HUTPHTA KaJIHsl.

Y paBHATh HOHHO—AJICKTPOHHBIM METOJIOM.
13. 3aKOHYUTH U YPaBHATH HOHHO—AJIEKTPOHHBIM METOJOM CIIECIYIOIINE PEAKITIH:
a) Na,SOsz + Na,S + H,SO, =

0) NaxS203 + I2 =

B) NazSO3 + (NH.).S,03 + H,0

r) HoSO4(komi.) + Pb =

1) H2SO4(konm.) + Ag =

C) H,SeO4 + Ag =

)K) N8.25203(I/I36.) + Cl, + H,0O =
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3) K2S;05+ Kl =
1) Na,S;03 + Cly(u36.) + H,0 =
k) NaS;03(u36.) + Bro + H.0 =

NMPAKTUYECKOE (CEMHMHAPCKOE) 3AHSTHE Ne 5-6: «p—3JieMeHTHI V rpynibl. A30T.
dochop». (4 yaca)

Bonpocel 012 noozomoeku (konnokeuym):

1.

3aKOHOMEPHOCTH B HM3MEHEHHM 3JIEKTPOHHOM KOH(MUIYpaluW, BEJIWYMH DPAJUYyCOB, DHEPrUM HOHM3ALUHU
aTOMOB, CpPOACTBA K OJJEKTPOHY U 3JIEKTPOOTPHLATENbHOCTH. XapaKTEpHbIE CTENEHU OKUCIECHUS U
KOOPAMHAIMOHHBIE YHCIa. 3aKOHOMEPHOCTH B U3MEHEHHH KOOPAWHAILIMOHHOTO YHUCIIa, IPOYHOCTU OJUHAPHBIX
(3-9), mBoitabIx (3=D) u TpoitHBIX (D=D) cBsa3eil. OCHOBHBIC IPUPOIHBIE COSTUHEHS, IPUHIIUIIB TTOTYISHUS
U3 HUX a30Ta, ¢pochopa, MBIIIBIKA, CYPbMbI, BACMYTA.

Pons coenunenuit azora u docdopa B 3KOJOTMHM M B OMONIOTHUECKUX Mporeccax. [IpuMeHeHne MpOoCThIX
BEILIECTB.

Crpoenue 0enoro, KpacHoro u 4epHoro (ocdopa, MBIINIbIKA, CYphbMbI U BHUCMyTa. 3aKOHOMEPHOCTH B
W3MEHEHUH (QU3MYECKHX M XMMUYECKUX CBOMCTB MPOCTHIX BELIECTB. MeETOABI CBSA3BIBAHUSA MOJEKYISIPHOIO
a3ora.

CTtpoeHrE W 3aKOHOMEPHOCTH B M3MEHEHUH (PU3NYECKUX M XUMHUECKHX CBOWCTB BOJOPOJHBIX COCTUHEHUM
OHs. Ilomyyenune U CBOHCTBa aMMmHaka: AaBTOMOHHU3ALMS, PpPEaKUUU 3aMEIICHUSA, aKUEHTOPHBIC
(mpoTonuTHYEeCcKOe B3aMONEHCTBHE C BOAOH), JOHOPHBIE (00pa3oBaHWE aMMHAKATOB) M BOCCTAHOBUTEIIBHBIC
cBolicTBa. Tepmuyeckas ycTOWYMBOCTh coield aMMOHHs - (hocdaToB, XJIOPHIOB, CylIb(}aTOB, HUTPATOB,
HuTpuToB. ComocTaBieHue cTpoeHus U cBoicTB ammuaka NHs ¢ runpoxcunamuna NH2OH u runpasuna NoHa
(KHUCIIOTHO-OCHOBHBIX U OKHCJIHMTEJIbHO-BOCCTAHOBUTENBHBIX). CTpO€HHE M CBOWCTBA a30THCTOBONOPOTHOI
KHCIIOTBI.

[Nony4enue, cocraB, CTPOEHHE W 3aKOHOMEPHOCTH B M3MEHEHHMH cBOMCTB okcuaoB azora: N2O, NO, N:Os,
NO2, N20s u N2Os. Tepmudeckoe pasiioskeHue HATPATOB MeTauioB. [lomydeHue, conocTaBieHne CTPOCHUS U
cBoiictB azoructor HNO; u azornoit HNOs kucnor: TepMoaumHaMu4eckas yCTOMYHMBOCTh, KHCIOTHBIE U
OKHCIINTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BOJHBIX PAaCTBOPOB.

3aBHCHUMOCTb COCTaBA MPOAYKTOB B3aMMOACHCTBHS a30THOM KHCJIOTHI ¢ MeTaiuiaMu oT KoHueHTpauuu HNOs n
MIPUPOJIBI METAIA.

[lomyuenue, comocTaBieHHE  KHUCIOTHO-OCHOBHBIX, OKHCIMTENbHO-BOCCTAHOBUTENBHBIX  CBOHCTB U
Tepmuueckoi ycrodunoctu kuciaor HsPO., HsPOs, HsPOs. B3zaumopeilictBue ¢ochopHOro anrumpuia c
Bogoi. [lomudochopubie kuciaoTel. OpTO-, HHUPO-, JTHUHEHHBIC HIMKIMYECKUE MeTa-, mondocdarsl.
B3anmopeiicteue pactBopumsix comneit HsPO,, HzPOs, H3POs ¢ AgNOs.

OCOOEHHOCTH  KHCIOTHO-OCHOBHBIX M OKHCIHMTEIBHO-BOCCTAHOBHUTENIBHBIX CBOMCTB  OKCOCOECIMHEHUH
MBIIIbSIKA, CYPbMBI M BHcMyTa. OOIIHe TEHACHIIMA B U3MEHEHUH CTPOCHUSI U CBOHCTB OKCHIOB M OKCOKHCIOT
p- D2JeMeHTOB 5—oif rpynmel lleproamdeckoid cHCTeMBI  (KHUCIOTHO-OCHOBHBIX W OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX).

Hucomennoe oomauinee 3a0anue (YnparycHenusn).

1. Paznoxenume comeii amMonms. HammcaTe ypaBHEHHS peaknnii TEPMHUYECKOTO PA3OKEHHS CIEAYIOLINX
coneit ammonusi: NH4Cl, (NH4)3POs, NHsNO2, NH4sNO3, (NH4)2Cr207. Kakue u3 3Tux peakiuii siBIsiFOTCS
OKHCIIUTEITbHO—BOCCTAHOBUTENbHBIMU?

2. Bo03MOXHBIEC U XapaKTepHbIE CTETIEHU OKUCIICHHs a3oTa. [ upasuH, mojgy4eHue, CBOHCTBA.

3. Bo3MOXHBIE M XapakTepHBIE CTEIEHHM OKHCICHHS a30Ta. [ HMOpOoKCHiIaMWH, NOJy4eHHe, CBOMCTBa.
Hanucars ypaBHEHUs peakuil THIAPOKCUIAMHHA:

a) ¢ MHKOM B BojiHOM pactBope HCI;
0) c XJIOpOM B LIEJIOYHOH cpefie. YPaBHATh HOHHO—3JIEKTPOHHBIM METOJIOM.

4, CgoiicTBa a30THUCTOM KHCJOTHI U €€ COJICH B OKHCINTEIHhHO—BOCCTAHOBUTEIBHBIX peakiusax. HammcaTth

YpaBHEHUS peaKii HUITPUTA KaJIUs:
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a) ¢ cynsdartom xene3a(ll) B ceprokucioii cpexe;

0) c mepMaHraHaTOM Kajius B HEUTpaJIbHOU cpejie.

ypaBHHTL HOHHO—3JICKTPOHHBIM MCTO/I0OM.

5.

A30THas KHCIOTAa. CTpOCHI/Ie MOJICKYJIBI, B3aMMOJICUCTBHE C METAJUIAMHU B 3aBUCHMOCTH OT KOHLOCHTpAauu
KHUCJIIOThI 1 aKTUBHOCTH MCTAJIJIOB. HpI/IBeCTI/I IMPUMCEDPHI.

KaxoB cocTaB 1 MeXaHW3M OKUCIUTENFHOTO JEHCTBHS «IIapcKoi Boakm»? Hamwcats ypaBHEHHS peaxifuii:
a) KOHIICHTPHUPOBAHHOM a30THOM KHUCJIOTHI ¢ KOHIICHTPHUPOBAHHOHN XJIOPOBOAOPOIHON KHCIOTOM;

0) «apcKoil BOIKM C 30J0TOM.

YpaBHATH HOHHO—3JIEKTPOHHBIM METOIOM.

7. Okcuapl a3zora. HammcaTh ypaBHEHHs pEakIMid TEPMHYECKOTO PA3JIOKCHUS CIICIYIOUINX
autpatoB: KNOs, Cu(NOz)z, Bi(NO3)3, AgNOs.CoeauvHeHHS MbIIIbsKA W CYPbMBI C
BojoposoM. [lodyueHue, poiib B OKHUCIUTEIbHO—BOCCTAHOBUTEIBbHBIX peakimsax? [lpuBectn
npuMepsbl. Hammcats ypaBHEHHE peakiiy OMPEICICHUs MBIIIbsKa 110 MEeToxy Mapiia.

8. OxapakTepru3oBaTb H3MEHEHHE KHCIOTHO—OCHOBHBIX CBOHCTB B pagy HNO—H3:PO;—
H3ASO3—Sb(OH)3—Bi(OH)3.
9. Hanwmcath ypaBHEHHS peakiuii B MOJIEKYJISPHOM W HOHHOM BHJE, TOATBEPKIAIOIINE

amdotepHblie cBoiicTBa Sb(OH)s.

10. YeMm 0O0BIACHIETCS  OKHUCIHMTEIHLHO—-BOCCTAHOBUTENIbHAS  [JBOHCTBEHHOCTH  COEIMHEHUN
meimbsika(l1l)? Hanmcars ypaBHeHuUs peakiuid apceHUTa HATPHSL:

a) ¢ cynedarom meau(ll) B memnounoii cpene;
6) ¢ xiopuaom ostosa(Il) B BogroM pactBope HCI.
YpaBHATH HOHHO—3JIEKTPOHHBIM METOJIOM.

11. OxapakTtepu3oBath u3mMeHeHue xapaktepa cBsizu B psaay NCls—PCls—AsClz—ShCl;—BiCls.
Hanmcats ypaBHEHHs! peakiuii THAPOIN3a B MOJICKYJISPHOM M MOHHOM BHUJIE, YKa3aTh YCIOBHS
UX MPOTEKAHHSI.

12. CpaBHUTh OKHCIHTENBHYIO AKTHBHOCTH COCIUHEHHI: HUTpaTa HaTpus, Qocdara HaTpus,
apceHaTta HaTpHs, BUCMyTaTa HaTpus. Hammcate ypaBHEHHME peakIMd BHCMYTaTa HATpPUS C
cynbdarom mapranua(ll) B cepHokuciol cpene. YpaBHIATh HOHHO—3JIEKTPOHHBIM METOIOM.

13. B3anMopeiicTBUE MBILIBSIKA, CYypbMBI U BUCMYTa ¢ KUcJIoTaMu. Hanucars ypaBHEHUs peakuuil
MBIIIBSAKA, CYPbMBI U BUCMYTAa:

a) ¢ KOHIICHTPUPOBAHHOM CEpHON KHUCIOTOW IIPU HarpeBaHUH;
0) ¢ KOHIICHTPUPOBAHHOW a30THON KHCIIOTOM MPU HATPEBAHUU.
YpaBHATh HOHHO—3JIEKTPOHHBIM METO/IOM.

14. Kakue u3 mepeduciieHHBIX cyinbpuIOB: AszS3, Sh,Ss, Bi:S3 oOpasyror tHocomu? Hamumcats
YpaBHEHUS peaKkyid OITy4YeHHsI COOTBETCTBYIOIINX THOCOJIEH.

15. 3aKOHYMTh YypPaBHEHHUS CIEAYIOMIMX OKHUCIUTEIbHO—BOCCTAHOBUTENIBHBIX peakiuuid (s
peaknmid, NPOTEKAIOMMX B BOJHBIX pacTBOpax, Kod(QQHUUUEHTH paccTaBUTh HOHHO—
3NEKTPOHHBIM METOJIOM):

a) As + HoSOu(kon11.) =
6) Ko;HPO3z + KMnO4 + H,SO4 =
B) Bi(NO3)s; + SnCl; + NaOH(136.) =
r) Sb + H2SO4(koHII., ropsiyast) =
1) Bi + HNOs(koHi.ropsiyas) =
e) AsHsz+ KMnO4+ H,SO4=
)K) Bi.O3+ KOH + KNO; =
3) HNO3 + HCI + Pt =
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1) KNOs + Zn + KOH + H0 =
k) Bi (NOs3); + NaOH + Cl, =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 7: «p- 3JieMeHThI IV rpynmnsi». (2 yaca)

Bonpocel 014 noozomoeku (konnokeuym):

1.

3aKOHOMEPHOCTH B HM3MEHEHHH OJJICKTPOHHOW KOH(UTypalud, pa3MepoB aTOMOB, JHEPrMH HOHHW3AINH,
CPOZCTBA K DJIEKTPOHY, 3IEKTPOOTPULIATEILHOCTH, XaPAKTEPHBIX CTEIICHEH OKUCICHHS U KOOPIMHALMOHHBIX
YHCEeN aTOMOB.

OCHOBHBIE MPHUPOAHBIC COSAMHEHHS, MPUHLUIBI TOJYyYSHUsI U3 HUX YIJIEpoAa, KPEMHHsS, TepMaHUs, 0JOBa,
cBuHLA. [IpuMeHeHne NPOCThIX BEIIECTB.

duznyeckue M XUMHYECKHE CBOWMCTBA IPOCTBIX BELIECTB: B3aHUMOACHCTBUE C Pa30aBICHHBIMH U
KoHIleHTpupoBanHbiMA ~ pactBopamu  HCl, HNOs, H>SOs, NaOH, wmeramnamu, HeMeTaJIlaMH.
[NomympoBogHMKOBBIE CBOWcTBAa KpemHHst u repMmaHus. [Ipounocts 2-0, D-H, O-I' (I'-ramoren) u 3-O
cBs3eil. Da3oBbie AUarpaMMbl IPOCTHIX BEIIECTB.

XapakTepHble CTENCHU OKUCICHUS M KOOpAWHALMOHHBbIC 4ncia B piagy C-Si—-Ge-Sn—Pb. Anwmas, rpadur,
KapOuH, GymiepeHsl — monuMopdHbie popMBI yriepoaa.

Bognopoaasie coeqHeHNs 2IIeMEHTOB 4-0 TpyIel. Pa3nudne B peakIMOHHOM CITIOCOOHOCTH YTIIEBOIOPOJIOB H
CHUJIAHOB.

Kucnopoausie coenunenust p-sneMeHToB 4-oi rpynnbl. Monekyasl CO u COz: mojlydeHHe, COIMOCTaBICHUE
CTpoeHUs, (QU3MUECKMX M XHUMHUecKux (B3ammogneiictBue ¢ HxO, wMerammamy, OKHCIHUTEIBHO-
BoccTaHoBUTeNbHbIE cBoMcTBa, CO u CO, Kak JTUTaHbl) CBONCTB.

Kap6ouuner meramnos. Ctpoenne um cBoiictBa H>COs. TepmomumHammueckass yCTOWYMBOCTH KapOOHATOB.
Crpoenue u cBoiictBa SiO,. ComocraBnenne ctpoeHus u cBoiictB COz u SiO,, kapOOHATOB M CHIIMKATOB.
OCHOBHbIE TUITBI CTPYKTYP CHIIUKATOB.

CrtpoeHre M CBOMCTBa IMAHOBOIOPOJA, POJAHOBOAOpOJa M MX Hpou3BoAHbIX (muaHua CN-, THoLMOHAT
(SCN)-uownsri). Cysnbhuasl repMaHus, 0JI0Ba U CBUHIIA.

3aKOHOMEPHOCTH B M3MCHEHUHM CTPOCHMS W XUMHUYECKHUX CBOMCTB OKCHIIOB W ruapokcuinoB Ge, Sn u Pb
(TepMoarHaAMHUYECKask yCTOWYNBOCTh, KUCJIOTHO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA).

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).

1. [Tomydenue u cBolicTBa OKCHUIOB yriiepoaa. OTBET MOATBEPIUTH YPABHCHUSIMH PEAKITHIA.

2. [Toydyenue u CTpoeHUE MMAHOBOAOPOIHON KUCIOTHL. [[nanuapl. OTBET MOATBEPAUTH YPaBHEHUSIMHU
peaKkuum.

3. Kpemunii. Ctpoenue aroma, XapaKTepHbIe CTETICHH OKUCJICHHS, XMMHYeCKasi akTUBHOCTh. Hammcatpb

YPAaBHEHUS pEeaKLUii:
a) KpEMHUS C KOHIIGHTPUPOBAHHON a30THON KUCIOTOW B MPUCYTCTBUH(TOPOBOIOPOTHON KUCIOTHI
0)KpeMHUs C paCTBOPOM IIEIOYH;
B) TeTpadTopruaa KPEMHUS C BOJIOM.

4, ITonyuenue cepoyriaepoaa u THokapooHaToB. CBOHCTBA THOYTOJIBEHOM KUCIOTHI.
5. Krnaccugukanust kapOumoB MeTaiuioB o THIy cBsizu. [loyuenue kapOumoB. Hammcath ypaBHEHUs
peaKiui:

a) kapOma KaubIus ¢ BOAOH;
0) xapOua aJIOMHUHUS C PACTBOPOM IIENIOYH;
B) KapOuJa afOMUHUS C XJIOPOBOAOPOIHON KUCIOTOM.

6. Kak u moyemy M3MEHSIOTCS TepMHYECKas yCTONYHMBOCTh M BOCCTAHOBUTENBHBIE CBOMCTBA B PSAy
CH4—SiH4—GeH4—SnH4?
7. HamucaTh ypaBHEHUS peaklyii OJIYUCHHS CUIIaHa U €r0 B3aMMOACHCTBHUS C paCTBOPOM IIIEJIOUH.
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpanuna 30 u3 117

®OI'BOY BO «COI'Y»

8.

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Kak u moyeMy HM3MEHSIOTCS KHCIOTHO—OCHOBHBIC CBOMCTBa ruapokcuaoB B psmy C(IV)—Sn(IV)?
Hamucats B MoneKysipHOM 1 HOHHOM Bujle ypaBHeHus peakuuit Ge(OH)a:

a) C pacTBOPOM ITICIIOYH;

0) ¢ XJIOPOBOJAOPOIHON KUCIIOTOH.
MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 8: «p—3JjieMeHThI 111 rpynnbmy. (2 yaca)

Bonpocul 014 noozomoeku (konnokeuym):

1.

~

3aKOHOMEPHOCTH B M3MEHEHHMHU SJIEKTPOHHOH KOH(UIYypaluH, pa3MepoB aTOMOB, SHEPTUHU
WOHM3AllUM, CPOACTBA K OJJEKTPOHY, 3JIEKTPOOTPUIATEIBHOCTH, XapaKTEpPHBIX CTENEeHeH
OKHCJIEHUSI U KOOPIUHALMOHHBIX YHCEN aTOMOB.

OcHOBHBIE TTPUPOAHBIC COCITUHEHUS, MPUHIMIIEI TIOTYYEHHs U3 HUX O0pa, aJFOMUHUS, TajlTus,
UHIUA, TaJIJInA. HpI/IMCHCHI/IC IMPOCTHIX BEIICCTB.

XapakTepHble CTENEHUM OKHCICHHS M KOOpAMHALMOHHblE udncna Oopa. Kpucramimueckas
CTPYKTypa, (u3nyecKkue W XUMHUYecKue cBoiicTBa Oopa. IlomydeHue, cTpoeHHWe, CBOWCTBA
nuoopana BoHs.

[Tomyuenue, 0COOEHHOCTH CTpOeHUs U cBoCTBa B2O3z 1 GOpHBIX KMCIOT. 3aBUCHMOCTD COCTaBa
MIPOAYKTOB IONIUMEPU3ALIK 0OKCOOOpaToB OT pH cpenbl M KOHIEHTPALHH.

JuaroHanpHOe CXOACTBO OOpa W KpeMHHS Ha MpHUMEpe TUAPHUIIOB, TaJOreHUIOB, OKCHIOB U
okcokucnoT. ConocraBlIeHUE CTPOSHHS U CBOMCTB OOpaTOB, KapOOHATOB U HUTPATOB METAJLIOB.
[Tomyuenue 6opa u3 NpUPOAHBIX coenuHeHni. [[puMenenne bopa u ero cCoeMHEHNH.
[lony4enue, puznueckne 1 XUMUUECKUE CBOWCTBA aTFOMUHUS, TaJUTUs, HHAUS U TaJUIUS.
3aKOHOMEPHOCTH B CTPOCHWH, TEPMHUUYECKOM YCTOWYMBOCTH, KHUCIOTHO-OCHOBHBIX U
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB COCAMHEHHH 3JE€MEHTOB B CTEIICHH OKHCIICHUS
+3:. OKCHIBI, THAPOKCUBI, raioreHu bl KoMIieKCHble COeTUHEHUS aTIFOMUHUS, TaJUIHS, HHIHS
U TaJl1ygs. FI/IIIpI/III AITIOMUHUSA 1 aJIIOMOTUAPU/IBI HICJIOYHBIX 3JICMCHTOB.

Ilucomennoe oomauinee 3a0anue (YRpadscHenusn).

1.

3.

[lomyuenue, cBOWCTBA U MPHUPOJIa XUMUYECKOW CBS3U TaJIoTeHUIOB Oopa. Hammcars ypaBHeHUS
peakiuii ruaposinza BFs u BCls.

[Monyuenue muodopana. [Ipupoma xumuueckoi cBs3u B auOopaHe? Hamucath ypaBHEHHE peakiUu
JTuOOpaHa ¢ BOJOM.

Bophas kuciora, noyryueHue, cBoiictea. B3anmopelictBue OOpHOM KUCIOTHI:

a) C M30BITKOM IIICJIOYH;

0) ¢ HeIoCTaTKOM MIeN0YH (IPUBECTH YPABHEHUS PEAKIIHIA)

4.

KauecTBennsie peakiuu Ha O0p, XapakTepHbIE i1 OOPHOUN KHUCIOTH U ee colel. [IpuBectu
YpaBHEHUSI  COOTBETCTBYIOIIMX  peakiuu. [IpumeHeHne  NaHHBIX  peakuuid B
dapmaiieBTUUeCKOM aHanu3e. Hamucarh ypaBHEHHsI peakuuid THIpOJN3a TeTpadbopaTa
Hatpus (I u Il cramum).

T'uaponu3 rajgoreHunoB p—aiemenToB |l rpynmer. Hanucats ypaBHenust peakuuii rugposmsa BCls u
AICl3. O0BACHUTD IPUYUHY TOTO, YTO THAPOJIU3 MIPOTEKAET O—PA3HOMY.

BzaumoneiictBue Oopa W amoMuHHS ¢ Kucinotamu? HammcaTh ypaBHEHHS COOTBETCTBYIOIIHX
peaKiuii ¥ pacCcTaBUTh KOAPPHUIMEHTH HOHHO—3JIEKTPOHHBIM METOJIOM.

AmroMoKaeBbIe KBacIpl. Hammicath ypaBHEHHS peakIil MOJIYICHHsI KBACIOB, MX WOHU3AIUHA B
BOJHOM PacTBOPE U B3aMMOICHCTBUS:

a) ¢ M30BITKOM pacTBOpa LIEJI0YH;

6) ¢ pactsopom BaCl..

8.
9.

[IprMeHeHHe aTFOMOKAINEBBIX KBACLIOB B ME/IUIIMHE.
KucinoTHO—OCHOBHBIE CBOMCTBA TMIPOKCUAOB O0pa U allOMUHUS, UX cpaBHeHHe. Hamucatpb
YPaBHEHUSI COOTBETCTBYIOIIMX PEAKIUH, JOKA3bIBAIOIINX 3TH CBOMCTBA, B MOJEKYJSIPHOM U
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10.
11.

MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

CUCTEMA MEHE/IXKMEHTA KAUECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
K 4. 06 7. (IT 7.1.2
OHTEKCT OpraHHu3aluu ecrieuenue 7. (Ilepconan ) CTpaHI/ILIa 31 u3 117
Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenTa: IlosnoskeHue 1o AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

HOHHOM BHJE.
[Mony4enue u ruaponu3 Oypsl. XUMHUECKHE OCHOBHI MPUMEHEHUS COeIMHEHNH Oopa B MeAUIIuHE?

3aKOHUNTH  ypaBHeHUs  ciefyrommx  peakuuil.  KosddummeHTsl B OKHCIMTENBHO—
BOCCTAaHOBUTEJIBHBIX pPEaKUUsAX, NPOTEKAIOUIMX B BOIHBIX pAacTBOpax, Mmoxo0paTh HOHHO—
3IEKTPOHHBIM METO/IOM:

a) Al + NaOH + H,0 =

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

r) Al + HNOj3 (ouenn pa3basi.) =
1) H:BOz+ KOH(uenoct.) =

e) HzBO3+ KOH(u30biTOK) =

)K) Na,B+O;+ H,0O =

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

1) Nas[Al(OH)g] + HCI(u36.) =
K) C) AlCIl3+ Na,COs+ H,0 =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 9: «s-3s1eMeHThI I, II rpynm». (2 yaca)

Bonpocel 012 noozomoeku (konnokeuym):

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 BelecTB. OCOOEHHOCTH B3aMMOJICHCTBHUS MIEIOYHBIX METAJUIOB C BOJIOW 1O
pALy JIUTUH — LE3UH.

3aKOHOMEPHOCTH B CTPOSHUH U CBOMCTBaX (TEPMHUYECKAsT yCTOWIMBOCTH, KUCIOTHO-OCHOBHBIC
CBOWCTBa) OCHOBHBIX THIIOB COEIMHEHHI: OKCHAOB, TEPOKCUIOB, TUAPOKCUIOB, KapOOHATOB,
ranoreHu1oB. OCOOCHHOCTH KOMIUIEKCHBIX COEIMHEHHH IIeIOYHBIX 3J1eMeHTOB. [lomyueHue
IIETOYHBIX METAJNIOB U3 MPUPOJHBIX coequHeHui. lIpuMeHeHne MeTOYHbIX METaUIOB M HX
COEIMHEHUH.

Ocobennoctu Oepusmus. [lomydeHue mPOCTHIX BEMIECTB W3 TPHPOIHBIX COEAMHEHUM.
lumpokcuapl OepuiUiMs M MarHus: CTPOCHUE, KHUCIIOTHO-OCHOBHBIE CBOWCTBA, pEaKIIUU
npoTonu3a u kouaeHcanuu nonos Be (I1) u Mg (I). KapOonaTsl Oepusuiis 1 MarHus.
3aKOHOMEPHOCTH B CTPOCHUU U CBOMCTBAaX OCHOBHBIX THIIOB COEIMHEHUN IIETOYHO3EMETbHBIX
AJIEMEHTOB: OKCHJIOB, THIPOKCHIOB, KAPOOHATOB, TaJIOTEHUIOB.

JlnaroHaabHOE CXOJICTBO JIUTHI — MarHuii; AMaroHaJbHOE CXOJCTBO OCPUILINH — aTFOMUHUIA.
[Tpumenenne OepruIHsl, MArHUS U IEIOYHO3EMENBHBIX JIEMEHTOB.

Hucomennoe oomauinee 3a0anue (YnparycHenus).

1.

Kak n3meHsioTcs paguyc atoma, SHEPTHs MOHW3ALWH, SHEPTHs THAPATAllMd W XUMHUYEeCKas
aKTUBHOCTD B psiny Li — CS? OTBeT MoATBEpAUTh YPABHEHUSIMU PEAKIIUIA.
Kak n3mendroTcs paguyc atoma, 3HEPIHs MOHU3ALMM, SHEPTHs THApaTallid M XUMHUYecKas
aKTUBHOCTD B psiny Be — Ba? OtBer moaTBepauTh ypaBHEHUSIMH pEAKIINii.
OxapakTepr30BaTh OTIMYMSA CBOMCTB Be oT cBolcTB apyrux s—siaemeHToB Il rpymnmel?
OOBACHUTH MPUUMHY MTOJAO0OHBIX OTIMYMH. HanrcaTs ypaBHEHUS peakinid:
a) OeprIuIKs C PacTBOPOM ILEIIOUH;
0) ruapokcuaa OEpHIUIKS C PACTBOPOM ILEJIOUH.
Kak u3MeHSIOTCS KHMCIOTHO—OCHOBHBIE cBoiicTBa B psaxy Be(OH), — Ba(OH); u mouemy?
Hanmcate ypaBHeHuMs peakumi, noarBepxkaatommx amdotepabie cBoiictBa Be(OH): B
MOJIEKYJISIPHOM U MOHHOM BUJIE.
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpanunna 32 u3 117
Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Hammucats ypaBHEeHUS peakuuii mepokcuaa 6apusi:

a) C CepHOI KUCIOTOH;
0) ¢ pacTBOpOoM HUTpaTa cepedpa;
B) C PACTBOPOM HOJUA KAUs B IPUCYTCTBUH XJIOPOBOIOPOTHON KUCIIOTHI.

Yka3aTh, Kakie CBOMCTBA MPOSIBIIET MEPOKCH Oapusl B KKIOW PEaKIIHH.

Kycouek Hatpus momecTuiiu B BOAHBIH pacTBop cynbdarta menu (I). IIpu aTom Habmromanocs:
a) BbIJIeJIEHHE Ta3a, 0) BeIlaieHre Toy0oro ocaika, B) U3MEHEHHE IIBETa 0Calka OT roay0oro K
yepHoMy. Hamummre ypaBHeHHS BCeX YKa3aHHBIX PEaKIIUH.

Kakue coiicTBa TumpokcHia JTUTHS OTIMYAIOT 3TO COEIWHEHHE OT THIPOKCHIOB OCTaJIHHBIX
HIeTI0YHbIX MeTaiuioB? JlaiiTe 0ObsACHEHUS HA OCHOBE MOJIIPU3ALUOHHBIX TPEACTABICHHUH.
Ykaxxkure oOImIHEe CBOWCTBA W PA3IWUMsS B CBOMCTBaX KapOOHATOB W THAPOKapOOHATOB S-
anemenToB | u Il rpynm (Tepmudeckass yCTOWYHMBOCTH, PACTBOPHMOCTH B BOJIE, OTHOIIEHUE K
KUCJIOoTaM | mienodam). Hanummure ypaBaenus cooTBeTCTBYOIMX peakuuid. [Touemy NaHCO3

cymiecTByeT B Bujie TBepoit conu, a Ca(HCO3)» — Tombko B pacTBope?

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHE Ne 10: «d—m f-a;ementnl III rpymmem». (2

yaca)

Bonpocel 012 noozomoeku (konnokeuym):

1.

2.

3aKOHOMEPHOCTH B M3MECHEHHUH JICKTPOHHBIX KOHQHUTYpallUil, paAnycoB, SHEPTUH NOHU3AINH,
XapaKTepHBIX CTENEHEeH OKUCICHUS U KOOPIMHAITMOHHBIX YHACEN aTOMOB.

Penkozemenpraple snemeHTsl (P33). JlaHTammmHoe cCkaTtwe. XWMHYECKHE CBoiicTBa P30.
3aKOHOMEPHOCTH B CTPOCHHH M CBOWCTBaX OKCHOB, THAPOKCHIOB. CXOJCTBO W pa3iHyue
xumMud P33 u 351eMeHTOB 2-0i TpyMIIbL.

Penxo3zeMenbHbIe BIIEMEHTHI C TMEPEMEHHOW CTereHblo okucieHus, ocodeHHoctn Ce(IV) u
Eu(Il). Paznenenune u npumenenue P30.

AXTUHMH W aKTUHHUIBL. 3aKOHOMEPHOCTH B HM3MEHEHHH DJJIEKTPOHHOH KoHpuUrypanuw,
pannycoB, SHEPTHI HOHU3AIUH, XapaKTepHBIX CTENICHEH OKHMCICHUS, KOOPIMHAIIMOHHBIX YHCE
aKTUHUA U akTUHUAOB. [lonrpynmer Topus u 6epxims. [lomyuenue, Gpusndeckne u XUMHIECKHE
(B3auMoIeHiCTBHE C KUCIOTAMH, IIeI0YaMH, HEMETAJUIAMI) CBOWCTBA TPOCTHIX BEIIECTB.
Axtunugpl. VX mpuMeHeHHe B TEXHUKE. XapakTepHble cTereHu okucieHus. CoeanHeHHs
AKTUHUJIOB B BBICOKUX CTEMECHSX OKHCIICHUS.

Hucomennoe oomauinee 3a0anue (YnparycHeHusn).

1.

[Mouemy kapOoOHAT anrOMHHUS Helb3s, a kKapOoHaTel d-amemeHToB Il Tpynmbl MOXHO TONYYUTH O
O0OMEHHBIM peakiusM B BoAHOM pactBope? IlpuBenure npumeps! 1BoiHBIX kapOonatoB P3M. Kakoe
MIPUMEHEHNE OHU HaXOJAT?

PactBopumocTs B Bojie KpucTamnoruapatoB coctaBa 99(SOy)3 - 8H0, rae O — d-snement 111

TPYIIBL, PE3KO YMEHBIIAETCS] NPU MOBBILIEHUN Temreparypsl. CaenaiiTe BBIBOA O 3HAKE TEILIOBOIO
a¢dekra nporecca pactsopenus. [IpenioxkuTe 00bICHEHHMS.

Hamummre ypaBHEeHUS peakiuil CKaHAMS M KaJbIUs C: a) BOAOH, 0) a30THON KHCJIOTOMH, B) a30TOM, T)
okcugoM azora (IV). Uto o0miero n Kakue OTIMYHUS MOXKHO OTMETHUTh B XUMHUYECKUX CBOHCTBAX 3THUX
METaJIII0B?

MMPAKTUYECKOE (CEMMHAPCKOE) 3AHSITHE Ne 11: «d-3;1eMeHTBI IV rpynnbi». (2 yaca)

Bonpocw 013 noozomoexu (Konnoxeuym):

1.

CormocTaBieHHe  JNEKTPOHHBIX  KOH(GUTYpaluid, BEJIWYWH PAJUYyCOB, OSHEPrHil HOHHU3AIINH,
XapaKTePHBIX CTEIICHENW OKHUCIIEHUS, KOOPIMHALMOHHBIX YHCEN aTOMOB P-3JIEMEHTOB U d-3JIeMEHTOB 4-
O IpymIIbL.

[IpuponHbie coennHEHMs, MOTyYeHHE U COTIOCTaBIeHNE (GPU3NIECKIX U XUMHUYIECKIX CBOMCTB MPOCTHIX
Bemects d-371eMeHTOB 4-0ii rpymIIbL.
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6.

MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpannna 33 u3 117
Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

BPIZ[ JOKYMEHTA: TTonoxxenue o JACATCIBHOCTH
Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y
ComnocraBieHne CTPOSHHS U CBOMCTB OJHOTUIHBIX coenuHenwid B psxy D(IV) —3(11) —3(II).
KowmmnekcHble coequnenus 0-sneMenToB 4-0if rpymnmbl.
Pasnenenune coemuHeHuii 1upkoHuss W radHus. [IpuMeHeHHWe TUTaHA, IUPKOHUS, TadHUS U UX
COCOUHCHMI.

Hucomennoe oomauinee 3a0anue (YnparcHenusn).

1.

Hamummre ypaBHeHUs 4 peakiimii, ¢ IOMOIIbI0 KOTOPBIX MOXKHO okcuj TuTana (IV) nmepesectu
B PaCTBOPUMOE COCTOSIHHUE. B Kakux 001acTaX MPOMBIIITIEHHOCTH ucnofb3yercs TiOp?

Kakoe mecto 3aHmmaer TuTaH B psay HanpsbkeHuil MetaymioB (PHM)? Tlouemy xumudeckas
aKTUBHOCTb JAHHOTO MeETalyla HE COOTBETCTBYyeT ero mnojoxenmto B PHM? Hamummmre
YPaBHEHUS peaKlIHil THTaHA C TOPIYUMH KOHLIEHTPUPOBAaHHBIMU PAaCTBOPAMH CEPHOM, a30THON
W TUIAaBUKOBOH KHCJIOT, a Takke C a3oToM, (ocdopom, yrieposoM H KpeMHHEM IpH
temmnepatype 1000 — 2000 °C.

Beruucioue AH® un AG°, ycranosure, Kakod u3 merono nomydenus TiClg sBasercs
npeanodtuTensbiM: a) B3aumonericteue TiOo(x) ¢ HCI(r), 6) s3aumoneiicteue TiOp(k) ¢
Cly(r) u C(rp). Kaxoe npumenenue naxoaut TiCly B meTanmtypruu tutana?

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSATHE Ne 12: «d-3j1eMeHTBI V rpynnbi». (2 yaca)
Bonpocel 014 noozomoeku (konnoxkeuym):

1.

2.

>

CormocTaBieHue 3JICKTPOHHBIX KOHPUTYpaluii, BEIMYNH PaJUyCcOB, DHEPTUH HOHM3ALUH, CTCTCHEH
OKHCJICHUS1, KOOPIAWHAIIMOHHBIX YHCET ATOMOB P-3JIEMEHTOB U d-2JIEMEHTOB 5-0i TpyIIIbI.
[Ipupoznsie coenuHeHus: d->I€MEHTOB 5-0i1 Tpynmbl, MONyYeHHE, NPUMEHEHHe, (uzndeckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BEMIECTB d-3IIEMEHTOB 5-01 TPYIIIHL.

CormocTaBieHHue CTPOCHUS M XHMHYECKHUX CBOHCTB KAaTHOHHBIX W aHHUOHHBIX (OpPM COeTUHEHUI
BaHaaust (V) u dhocdopa (V).

W3ononucoequHeHns: CTpOEHHE, 3aBUCUMOCTB cocTaBa OoT pH U KOHIIeHTpanuu.

ComnocTraBieHne OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX W KHCIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUI
BaHaaud B crenensax okucienuda [I-111-1V-V.

CoenuHeHus1 HUOOMS U TaHTaJla B HU3KUX CTEIICHIX OKHCIICHUSL.

Hucomennoe oomauinee 3a0anue (YnparyxcHenusn).

1.

C 4em cBs3aHa, KaKk MMPaBUIIO, HU3Kasl KapOCTOMKOCTh TYromIaBKUX MeTamioB? Kak mensercs
KapoCTOMKOCTh MeTawioB B psigy V — Nb — Ta? B kakux ycrnoBusix peardpyroT BaHaauil u
HUOOMI C KHCIIOPOJIOM, BOJIOPOJIOM, a30TOM, TajoreHamu? Hamuimwre ypaBHEHUs yKa3aHHBIX
peaknuid. biaarogapss kKakoMy CBOWCTBY 3TH METaUTbl MPUMEHSIOT JJISI MOJIY4YEHUS TIyOOKOTO
Bakyyma?

Kak MeHsieTcsi KOppO3HOHHAsl YCTOHYMBOCTh B BOJHBIX pacTBopax B psay V — Nb — Ta? B
KaKUX YCIIOBUSIX pearupyer BaHaJuN C BOJIOM, CEpHOM KHUCIOTOM, IMJIABUKOBOM KHCIOTOMH,
CMECBIO a30THOM M IIJIaBUKOBOM KHCJOT, WIenodpto? Hamummre ypaBHEHHMsS yKa3aHHBIX
peakuui.

MMPAKTUYECKOE (CEMMHAPCKOE) 3AHSITHE Ne 13: «d-3;1eMeHTBI VI rpynnbi». (2 yaca)

Bonpocwi 013 noozomoexu (Konnoxeuym):

1.

CormocTaBieHre  JNEKTPOHHBIX  KOH(GUTYpaluid, BEJIWMYWH PAJUYyCOB, OSHEPrHil HOHHU3AIINH,
XapaKTepHBIX CTETICHEeW OKHUCIICHUS, KOOPIMHAIIMOHHBIX YHCEN aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 6-
O IpyMIIbIL.

CpaBHeHHE XMMUYECKUX M (U3MYECKUX CBOMCTB MpOCTHIX BemiecTB O - eMenToB 6-0ii rpymmbl. Mx
MOJTy4YeHHe U3 MPUPOIHBIX COSTMHEHUH 1 IPUMEHEHHE.

CormocTaBiieHre CTPOSHUS W CBOMCTB BbICIINX OKcHIoB D03 m kuciaor HyD00s. Kommexkcubie
coenuHeHus d-3J1eMEHTOB 6-0if TPYIIIIbL.
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HayKH U BbIcIIero oopasosanusi PO

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpannna 34 u3 117

®OI'BOY BO «COI'Y»

4.

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y
ComnocraBieHue KHUCJIIOTHO-OCHOBHBIX, OKHCIINTCIbPHO-BOCCTAHOBHUTCIIBHBIX CBOMCTB COCI[I/IHCHI/Iﬁ
xpoma B psay Cr (VI)—Cr (111)—Cr (I1).

Ilucomennoe oomawinee 3a0anue (YRpadsCHenusm).

1.

OxapakTepru3oBaTh MOJ0KEHHE XpOMa B PSAY CTAaHJAPTHBIX JICKTPOIHBIX MOTeHIHManoB. HamucaTsh
ypaBHEHUS peaknnii XpoMa ¢ pa30aBIeHHBIMH U KOHIIEHTPUPOBAHHBIMHA KHCIOTAMH.
OxapakTepu30BaTh KUCIOTHO—OCHOBHBIC M OKHCIHTEIbHO—BOCCTAHOBHUTENBHBIC CBONCTBAa OKCHUAA U
ruapokcuna xpoma(lll)? IlonTBepanuTs ypaBHEHHAMHA PEaKIIHIA.
VkazaTb BO3MOXHBIE M XapakTepHbIE CTENEHHW OKHUCICHUS XpoMma B coeguHeHusx? Kax
W3MEHSIOTCA KHCIOTHO—OCHOBHBIE W OKHCIUTEIFHO—BOCCTAHOBHUTEIHHBIE CBOWCTBA B PSIy
THAPOKCHIOB XpOMa C yBEIIMYCHHEM CTENeHH OKHcIeHus xpoma? lloaTBepauth ypaBHEHHSIMH
peaKLuii.
Yka3arb, Kakre UOHBI CYIIECTBYIOT B BOAHBIX pacTtBopax cosied xpoma(lll) u xpoma(VI):
a) ipu pH > 7;
0) mpu pH<< 7.
[IpuBecTr mpUMeEpbl COOTBETCTBYIOIIMUX COECIMHEHUMN, Ha3BaTh uX. [IpUBECTH ypaBHEHUS peakiuil
ruapoJin3a B IMIPOTOJIUTUYCCKOM BUJC.

Kak momyunte mnepokcua Xxpoma K3 guxpoMara kanua? KakoBa CTENEHb OKHCIEHHS Xpoma
B nepokcuge xpoma? Kakue cBoiicTBa TNpOSBISAET TMEPOKCHJ XpoMa B OKHCIHUTEIbHO—
BOCCTAaHOBUTENBHBIX peakuusax? [lonTBepauTs ypaBHEHUAMHU PEAKIIUHA.

3aKOHYUTh YpaBHEHHs CICAYIOIIUX OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEaKUUil (U1 peakiui,
MPOTEKAIONINX B BOJIHBIX pacTBOpax, K03h(UIHEHTH ToA00paTh HOHHO—AIIEKTPOHHBIM METOIOM).
OnpenenuTts MOJSIPHBIE MAaCChl IKBUBAJICHTOB OKUCIUTENEH U BOCCTAHOBUTENEH B pEaKIUsaX:

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

6) CrCls + Na;S,0g + H,0 =

B) K>Cr,07+ HoS + H,O =

F) CI’z(SO4)3 + (NH4)28203 + H,0 =
1) Nas[Cr(OH)s] + Cl2 + NaOH =
6) Na,CrO4+ Na,S + H,0 =

X() K2Cr207 + H202 + HoSO4 =

3) K>Cr,07+ KNO;, + HySO4 =

u) K[Cr(OH)4] +H,0,+ KOH =

K) KoCr,07+ Kl + H,.SO4 =

8.

Hanucats ypaBHeHust peakuuii (¢ koadduunrentamu) Uit caeayoumx npeBpaieHuil:

a) K2Cr207 — CrOs — Cr2(S04)3 —» KoCrOs4 — KoCr,07 — CrCls — Cr(OH)3

0) K2Cr207 — KoCrO4 — Cr2(S04)3 — CrOHSO; — K[Cr(OH)4] — K2CrOs — K2Cr207

B) CrClz3 — Cr(OH)3 — Cr,03 — KCrO, — K[Cr(OH)s] — Cr(NO3)3

r) Cr — Crz(S04)3 — [Cr(OH)s] — K2CrOs — K2Cr207 — CrOs — Cra(S04)3

1) Cr,03 - NaCrO; —» NaxCrOs — NaxCr207 — Cra(S04)3 - CrOHSO,

e) CrOs — Cr203 — K2CrOs — K2Cr207 — Crz(SO4)3 — Kz[Cr(OH)g)

%) KoCrOs — KoCraO7 — CrOs — Cr(SO4)3 — K[Cr(OH)4] — K2CrO4

3) Cr — CrCl; — K3[Cr(OH)s] — K2CrOs4 — K2Cra07 — CrOs — Cry(SO4)3

1) KoCrO4 — K2Cr207 — CrOs — Crz(S04)3 — Cr(OH)s — CrClz — CrOHCI;

K) Cr2(S04)3 — K3[Cr(OH)s] — Cr2(S04)3 — K2CrO4 — K2Cr207 — CrCls— Cr(OH)s
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Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHE Ne 14: «d-31emenTsl VII rpynnbm». (2 yaca)

Bonpocwl 01s noozomoeku (konnokeuym):

1.

w

CpaBHHUTENIbHAS XapAKTEPHCTHKA 3JIEKTPOHHBIX KOHQPUIYpaluii, BEIUYUH PAIUYCOB, OSHEPrHil
HOHU3AIINH, XapaKTEPHBIX CTEIICHEH OKHMCIICHUS U KOOPIHMHAIIMOHHBIX YKCEN aTOMOB P- JIEMEHTOB U
d-371eMeHTOB 7-0#f TPYIIIIbI.

[TpuposHbIe COSNUHEHUS, MOTydYeHHEe, (pU3NUECKUe, XUMUUECKUE CBOMCTBA M MPHUMEHEHHE MPOCTHIX
BelIecTB d-3IeMEeHTOB 7-0i TPyMIIBL.

CornocrapieHie CBOWCTB COSAMHEHUIT MapraHiia ¢ pa3IMYHbIMH CTEIICHSIMH OKUCIICHHSI.

CpaBHEHHE CTPOCHHS U CBOICTB (TEPMUYECKON YCTOHYMBOCTH, KUCIOTHO-OCHOBHBIX, OKHCIUTEIBHO-
BOcCTaHOBUTENBHBIX) coeauHenuit Mn (VII)-Te (VII)-Re (VII).

CoeMHEHHUS PEHHS B HU3KUX CTETICHAX OKHCIICHHUSI.

Hucomennoe oomauinee 3a0anue (YnparcHeHusn).

1. Kakoe nosnoxeHue B psy CTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHLIMATIOB 3aHnMaeT Mn? Kak
B3auUMOJeHCcTBYeT MN ¢ Kucinoramu, BOJOU?

2.  Kak u3MeHsroTCs KMCJIOTHO—OCHOBHBIE CBOWCTBA B PSIy OKCHIOB M THAPOOKCHIOB Maprasia c
YBEJIMUCHUEM CTENEHU OKucieHus Mapranua? Hamucaths ypaBHEHUs peakuuil noisyueHus MnOg,
UCXO0Js U3 COEIUHEHUI MapraHua:

a) ¢ 0oJIee BRICOKOM CTEIIEHBIO OKUCIICHUS;
0) ¢ Oosiee HU3KOM CTENICHBIO OKUCIICHHMS.
Koaddurmentsr nogodpare HOHHO—3IEKTPOHHBIM METOIOM.

3. OxapaxTepu30BaTh KHCIOTHO—OCHOBHBIE M OKHCIIHMTEIbHO—BOCCTAHOBHUTENbHBIE CBOICTBa MnOs.
OTBeT MOATBEPANUTH YPABHEHHUSIMH PEAKIIHIA.

4, Kakwue cBoiicTBa MPOSABISAIOT MAHTAHATHI B OKUCIUTEIEHO—BOCCTAHOBUTENBHBIX peakiusax? OTBeT
HNOATBEPINUTH YPABHEHUSMU PEAKLUI.

5. Kak Bmuser pH pactBopa Ha OKHCIHMTENbHBIE CBOMCTBA nepMaHraHaroB? OTBET NMOATBEPIUTDH
YPaBHEHUSIMH PEaKIMi, B35IB B KAUECTBE BOCCTAHOBUTENEH:

a) cynb(dur HaTpus;
0) woaua Kaus.
6. 3aKOHYHUTH U YPABHATH HOHHO—3JIEKTPOHHBIM METOOM CJICAYIONINE PEaKITHH:
a) KMnOs+H3S + HSO04 =
6) MnSO, + K,S,05+ H,0 =
B) KMnO4+ Na,SO3 + H,SO, =
r) MnSO4+ NaClO + H,0 =
1) KMnO4+ Kl + KOH =
e) KMnO4+ Kl + H.SO4 =
x) KMnO, + KI + H20 =
3) KMnO4 + KNO; + KOH =
I/I) KMnO;4 +FeS0O4+ H,SO4 =
k) KaMnO4+ H.02+ H.0 =
7.  Hanwucartp ypaBHeHus peakiuii (¢ koahduueHTaMu) 1Jisd CIeIyI0IUX IPEeBpaIleHHN:
a) Na2MnOs — NaMnO4 — MnO2 — MnCl; — HMnOg4
6) Mn —> Mn(NO3)2 —> MnOZ - KzMnO4—> MI’ISO4—) Mn
B) MnO; — Na;MnO4 — MnO; — MnCl; — MnOHCI
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r) MnSO; — HMnO4 — Mn;0O7 — MnO; — Na;MnO4

1) Mn3O4 — Mn — MnS — MnSO; — HMnOs — MnO;

e) MnOZ — CaMnO3; > MHC|2 —> HMnO4 e Mn207

*K) KMnOs — MnO; - KaMnO4 — MnCl; — Mn

3) MnO2 —» KoMnO4 — KMnOs — MnSO4 — (MNOH)2S04 — MnSO4
u) Mn(NO3)2 - HMnOs — Mn207 — MnO2 — Na:MnO4

k) MnO; — Ko2MnOs — MnSO; — MnSO4 — HMnO4 — Mn;07

MPAKTUYECKOE (CEMMHAPCKOE) 3AHATHE Ne 15: «d-31eMenThbI VIII rpynmbi». (2 yaca)
Bonpocut 015 noozomosku (Konnokeuym):

1.

n

3d snemeHTHI — Jene30, KoOambT, HUKENb. CpaBHEHHE JJIEKTPOHHON KOH(PUTypaIuH, pajiycoB,
SHEPTrUi MOHHU3AIUHU, XapaKTePHBIX CTEIICHEH OKWCICHHUS M KOOPAWHAIIMOHHBIX YHUCEN aTOMOB 3THX
3JIEMEHTOB.

[Ipupoaubie coeguHEHMS, TOTYYEHUE, IPUMEHEHUE U CBOMCTBA NPOCTHIX BeulecTB. deppoMarHeTusm.
ComnocTraBjieHUE CTPOCHHS M XUMHUECKUX CBOUCTB coequnenuid Fe, Co, Ni co cTenenbio okucienus 11
n III. CpaBHeHHE CTpPOEHHMS M CBOHCTB KOMIUICKCHBIX (LIMAHWUIBI, aMMHAKaTHl, TaJIOTCHH]IBI)
COEMHEHMI Kele3a, KoOanbTa, HIKEs.

[Tomyuenue u comnocrasienue cpoicTB coenuHeHnit Fe (III) u Fe (VI). KapOoHmnsl mepexomHbix
3JIEMEHTOB.

4d-u 5d-sneMeHTBI: pyTeHHH, POIWiA, NMAUTaAWi, OCMHM, WUpUAWH, miaatuHa. [IpupomHbie
COCIMHCHHUS, TOJyYeHUE, MPUMEHEHHE, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB.

Ilucomennoe oomauinee 3a0anue (YRpadscHenusn).

1.

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

Kaxue u3 yka3aHHBIX THAPOKCHIOB MOKHO OKHCIUTH NepokcuioM Bogopoaa? [Touemy? Ilpusectu
YpaBHEHHSI BO3MOXKHBIX PEAKIIHH.

OxapakTepr30BaTh U3MEHEHHE OKHUCIUTENbHO—BOCCTAHOBUTENBHBIX CBOMCTB rupokcruaoB Fe(Ill),
Co(11) u Ni(IlT)? Hanucats ypaBHEHHS peakiMii XJIOPOBOJAOPOTHON KUCIOTHI:

a) ¢ ruapokcunom xeneza(lll); 6) ¢ ruapokcumom kodansra(lll).

Bo3moskHa i moro6Has peakiust ¢ ruapokcuaom Hukess(11)?

Oxapakrepu3zoBaTb CBOWcTBa (eppaToB B  OKUCIUTEIHHO—BOCCTAHOBUTEIBHBIX PEAKLUSX.
Hanmcats ypaBHeHusi peakuuii ¢eppara HaTpus C KOHLEHTPUPOBAHHOH XJIOPOBOIOPOJHOM
KHCIIOTOM.

Kak B3aumopeicTByeT ejae30 ¢ KOHLUEHTPHUPOBAHHBIMH a30THOW M CEPHOM KHUCIOTaMHU IIpH
OOBIYHBIX YCJIOBHSIX U NIpU HarpeBaHuK? COCTaBUTh YPaBHEHHS COOTBETCTBYIOIINX PEAKLIUI.
Hamnucartp ypaBHenus peakumit ruaponmsa FeSOs u Fe2(SO4)3 B MonekynsipHO 1 MOHHOH (opMme.
B xakom, cimydae creneHp ruaponusa Oonpire u nmoueMy? Kak MOKHO YCHIUTH THAPOIHU3 THX
cojen?

3aKOHYMTH  ypaBHeHHs  ciefyommx  peakuud. Kosd@duuueHTsl B OKHCIHMTEIbHO—
BOCCTAHOBUTEJIBHBIX PEAKUMsIX, NPOTEKAIOIIMX B BOAHBIX pacTBopax, HOA00paTb HOHHO—
3JIEKTPOHHBIM METOJIOM:

a) K4F€(CN)6] + KMnO4+ H,0O =
6) Fe205+ KClOs+ KOH =

B) Pt +HNOsz+ HCI =

r) FeS +HNO3(koHi1.) =
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1) Ni(OH), + Br,+ KOH =

e) KoFeOs + Kl + H,SO4=

k) Co(OH)2+ Cl2+ KOH =

3) K3[Fe(CN)g] +H20,+ KOH =
1) Ni(OH); + HCl(xomHir.) =

k) Co(OH); + NaOCI + H,0 =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 16: «d—3aemenTsl I - II rpynm». (2 gyaca)

Bonpocul 0132 noozomoeku (Konnokeuym):

1. ComocraBieHre >IEKTPOHHBIX KOH(MUTYpalMi, BEJWYHH pPaJdyCOB, OSHEPrHil HOHU3AIUH,
XapaKTEePHBIX CTEHECHEH OKUCICHHUSA M KOOPIMHALMOHHBIX YHCENl aTOMOB S-3JIEMEHTOB U d-371€MEHTOB
1-o¥i rpynmsl.

2. TlpupomHbie coeqUHEHHMs, TIONyYeHHE, TPUMEHEHHE, (PU3MIECKUE U XUMUYECKHE CBOMCTBA, MPOCTHIX
BeIecTB d-371eMeHTOB 1-0#f TPyIIIbL.

3. CormocrasneHue CTPOEHUS U CBOMCTB OJTHOTHUITHBIX COSIUHEHUHN (OKCHIBI, THIPOKCHUIBI, TATOTCHHU/IBI)
S-aneMeHTOoB U d-31eMeHToB 1-oi rpynmel. OcobenHoctu coeaunenuii Cu (II) u Au (111).

4. KomrmuekcHsle coequHeHusi d-37eMeHTOB 1-0M rpymmbl (aMMHAKaThl, [HAHWIBI, TAIOTCHHUIIBI):
KOOpAWHAIIMOHHBIC 4YHCJIa, 3aBUCHUMOCTH (1)0pr1 KOOpAMHAIMOHHOT'O II0JM3[pa OT SHCKTpOHHOﬁ
KOH(UTYpaluH LEHTPAILHOTO aTOMa ¥ MIPUPOBI IUTAH A,

5. CormocraBneHre SICKTPOHHBIX KOH(UTYPALHWid, pPaJNyCcOB, SHEPTHil HOHMU3ALNH, XapPaKTEPHBIX
CcTereHen OKUCJICHU, KOOPAWHAIIMOHHBIX YUCCII aTOMOB S-3JICMCHTOB U d'SHeMCHTOB 2-o1 TpYyIIIbI.

6. TlpupomHbie COEIUHEHWs, MOJIyYEeHUE, TPUMEHEHHE, PU3UUECKHE M XUMUUYECKHE CBOWCTBA IMHKA,
Kajamusi, pryTd. CpaBHEHHE CTPOCHHSI U CBOWCTB OKCH/IOB, FHPOKCH/IOB M IaJOTeHUI0B d-2JIeMEHTOB
2-0W TpyNIBL.

7. KomIuiekcHble coenuHeHus d-3JeMEeHTOB 2-OM TPYNIIBI: aMMHAKAThl, TaJOT€HUJbI, IHUaHUIBIL.
[Ipumenenne coeqMHEHUI TUHKA, KaAMUS, PTYTH.

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).
1. [Monp3ysiCh METOJIOM BAJICHTHBIX CBsI3ei, OOBSICHUTh MEXaHH3M 00pa30BaHHs XMMHUYECKOH CBSI3H,
THUI TUOPUIU3AINN U TEOMETPUYECKYIO KOHPHUTYPALHUIO CIETYONUX KOMIUIEKCHBIX HOHOB:

a) [Cu(NH3)2]+

0) [Be(OH)4]*

B) [Ag(CN)2]

F) [ZI’](NH3)4]2+

1) [AuCls]~

e) [Zn(Hz0)4]**

x) [Ag(S205)2]*

3) [Hgla]*

n) [Be(H20)a]*

©) [Zn(OH)4J*

2. Hanwmcath anextpoHHbie GOpMyNbl aToMOB AnmeMeHTOB | B-rpynmbel. Kakue cremeHu oxuciieHus
MoryT nposisisite Cu, Ag, Au?

a) Harmmicats ypaBaenus peaxrmii tuaposmnsa CuCl, u AuCls.

0) [loxBepratorcs i rumponu3y conu cepedpa? [louemy?

3. OxapakTepHu30BaTh B3aUMOJICHCTBHE MEIHU, cepedpa U 30J10Ta ¢ KUCIOoTamu. HamucaTth ypaBHEHHS
peaxuuii.
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Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
4, OxapakTepu30BaTh B3aumoeticteue ruapokcumaa Meau(Il) co menodamMu u pacTBOpoM amMMHuaka (Ha
MpUMepe peaxiuii ¢ N30BITKOM THAPOKCUIA HATPHUS U C BOJAHBIM PACTBOPOM aMMHAKa).

5. Kaxue 3Ha4eHnst CTAaHAAPTHBIX 3JIEKTPOAHBIX MMOTEHIHANOB UMeroT Zn u Hg? Kak B3amMoaeicTByoT
Zn n Hg c pa3zbaBieHHBIMM U KOHLEHTPUPOBAHHBIMH KucinoTramu? HammcaTe ypaBHeHHS
peaKIuid.

6. Hammucats ypaBHenus peakuuii comerr mmaka(ll) u pryru(ll) ¢ pactBopom ammuaka. Kak BawmsroT

MIPUCYTCTBHE COJIEH aMMOHMSI ¥ M30BITOK aMMHaKa Ha 3TO B3aMMOJeicTBre?

7.  Hamucath B MOJEKYJISPHOM M WOHHOM BHJC YpPaBHEHUS peaKIM{ THIPOJHM3a HUTPATOB IIMHKA,
prytu(l) u prytu(Il). Kak MoxHO 0CI1aOUTh THAPOIN3 3TUX CONEH?

8. OxapakTepHu30oBaTh OKUCIUTEIBHO—BOCCTAHOBUTENbHBIE cBolicTBa coenuHennit prytu(l) u prytu(ll).
OTBeT NOATBEPIUTH YPAaBHEHUSIMH PEAKLIUIL.

9.  OxapakTepHu3oBaTh CHOCOOHOCTH (—3JIEMEHTOB K KOMILIEKcOoOpa3oBanuio Ha npumepe Zn, Cd, Hg.
OTBeT MOATBEPAUTH YPABHEHUSAMU PEAKLIUM.

10. MUcnomw3ys BETUYMHBI KOHCTAaHT HECTOMKOCTH COOTBETCTBYIOIIMX KOMILJICKCHBIX MOHOB, CIENIalTe
BBIBOJIBI O BO3MOYKHOCTHA 00pa30BaHHUS HOBBIX KOMIUIEKCHBIX COCTUHEHHI W HANUIIUTE YPaBHEHHS
COOTBETCTBYIOIIMX PEAKLUIl B MOJIEKYJISIPHOM U HOHHOM BHUJE:

a) [Cu(NHz):]Cl, + KCN=

6) K[AG(CN)2] + NH3 =

5) [Ag(NHs):]NOs + NaCN =
1) K2[Zn(OH).] + KCN =

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

¢) K[Hg(SCN)a] + KCI =

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

n) K3[Ag(S20s):] + KCN =
«) K[CU(CN)z] + KI =

MPAKTUYECKOE (CEMHMHAPCKOE) 3AHATHUE Ne 17: «p - 3JjeMeHThl VIII rpynmbl
Baaropoanbie ra3p». (2 yaca)

Bonpocul 012 noozomoeku (konnokeuym):

1.

OneKTpoHHasT KOH(UTypalusi, BEJIMYMHBI PATUYCOB M SHEPrUU HOHHM3AIMHM aTOMOB OJIArOPOJHBIX T'a30B.
O6mias xapakrepuctuka 31emMeHToB VIIIA rpynmsl. Ctpoenne atoMoB. [IpHUMHBI XMMUYECKOW MHEPTHOCTH
TeJMsl U HEOHa.

[Tonyuenue, cTpoeHne, CBOMCTBA OJaropoAHBIX ra3oB: Temieparypa (a30BbIX MEPEXO0J0B, PACTBOPUMOCTD B
BOJI€, KJIaTPaTBhI.

CuHTE3 CoeTMHeHMI 0JIarOpOIHBIX Ta30B B3auMoieicTBre ¢ propom. CTpoeHHe, CBOWCTBA (PTOPUIOB KCEHOHA
XeF;, XeFs4, XeFs (B3amMopeiicTBhE C BOJMOW, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE M KHCIOTHO-OCHOBHBIC
cBoiicTBa). KruciaopoaHble cCoeTuHEHUSI.

[IpumeneHne O61aropoTHKIX Ta30B.

Hucomennoe oomauinee 3a0anue (YnparycHenusn).

B aTome aprona umeercst CBOOOIHBIN d-TIOJypOBEHb U €ro MepBas SHEPrHs MOHMU3AIUN CPAaBHUMA C SHEPTHEH

MOHM3AIMH KPUNITOHA M KCeHOHA. [louemy ke B TakoM ciydae aproH He 00pa3yeT BaJIEHTHBIX COCITMHEHMI?

Kakue cuiibl B3aMMOIEHCTBHS CYIISCTBYIOT MEXIY aTOMaMH B KPUCTAUIMYECKUX CTPYKTYpax OJIaropoHbBIX

razoB? Uem OOBSICHICTCS MX IUTOTHEHIIIAS YITaKOBKA?

XUMHUYECKUE COCUHCHHSI KPUNTOHA W KCCHOHA, MPHHIUIBI WX TnonydeHus. [wapomu3 Gropumos.

Kucnoponconepxkamiue coequHeHns KceHoHa. Kimatpatsl 01aropoIHbIX ra3oB.

Kax momryqarot ¢propuas! kpuntona (I1I) u kcenona (11, IV, VI, VIII)? N306pa3ute uxX CTPYKTYpHBIC (POPMYIIBI.
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5. JlomumunTe ypaBHEHHS PEAKITHIA:
XeFg + Ba(OH), =., XeO5 + NaOH + O3 =,,

BayXeOg + 2HpSO4(6e3B.) =..

6. OnmmuTe CTpOSHWE KIATPAaTOB OJIAaropoxHbIX ra3oB. KakoBa mpupona cBs3u B 9THX coeamHeHMsx? Kak u
[I0YEMY MEHSETCSA YCTOMYUBOCTh COCIUHEHUH B PsAY:
7. Ars6H»0 — Kre6H»0 — Xe*6H»O ?

8.2. JIabopaTopHble 3aHATHSI.

JlaGopaTopHbIe 3aHATHS MIPU3BAHBI HAYYUTH CTYICHTA CAMOCTOSATEIBHO paboTaTh ¢ KOHCIEKTAaMU JIEKIIUH,
y4eOHO TuTepaTypoii, HHTEpHET-PECypCaMHy, aHATN3UPOBATH MaTEPHall, CAMOCTOSTEIBHO JIENIATh BBIBOIBI.

Lenbto 1abopaTOPHBIX 3aHATHH SABISETCS:

1) 3HAaKOMCTBO ¢ 6a30BBIMH MOHITHIMH Kypca;

2) npuoOpeTeHHE HABBIKOB aHajiHM3a IMOJIYyYCHHOW Ha JICKIHAX M CaMOCTOSTENIBHO HalJIeHHOI

nHpOpMALUH;

3) BBIPaOOTKA YMEHHSI CAMOCTOSITEIILHO M KPUTHYECKH MOJXOUTh K U3y4aeMOMYy MaTepHay;

4) (bopMHpOBaHIE HABBIKOB YCTHOTO BBICTYIUICHHS M YUaCTHs B UCKYCCHSIX;

5) dopmupoBaHHEe HABBIKOB PEIICHUS 33/1a4 U BBIMOJIHCHHUS YIPAKHEHHH,

6) dopmupoBaHKe HABBIKOB PAOOTHI C XUMUYIECKOH MMOCY/I0M U pEaKTHBAMM;

7) ¢hopmHpOBaHHE HABBIKOB PabOTHI ¢ HU3MKO-XUMHUCCKUMH IPUOOPAMHU U YCTAaHOBKAMU;

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

BBIBOJIOB.

B xo1e moaroToBKH K 1a0OpaTOPHBIM 3aHSTUSM CTYIEHT JOJDKEH M3YYUTh TEOPETHYCCKHH MaTepuan Io
TeMe 3aHATHA (JISKIHHU, y4eOHYIO JTUTEpaTypy), JaTh MHUCHMEHHBIE OTBETHI HAa BONPOCHI JUIS CAMOCTOSTEIHbHON
MOJITOTOBKHU, 3aKOHCIIEKTUPOBATH X0 JabopaTopHOW paboTHI, 3aMucaTh YpaBHEHHS PEaKIUi, MPOTEKAIOIIUX B
MpollecCe OKCIEPUMEHTa, BBIOJHUTh IHUCHMEHHBIE YIpPaXHEHH 10 TeMme JabopaTtopHoil pabotel. bes
Npe/IBapUTEIbHON TIOATOTOBKH CTYIEHT HE JOIyCKaeTcs JO BBINOJMHEHHs JsabopaTtopHoil paboTel. Ilocne
BBITIOJTHEHHS JTAOOPAaTOPHOW paboThl HEOOXOJMMO 3amHcaTh B Ja0OPAaTOPHBIN KypHall HAOJIOJCHUS W BBIBOJIBL
Kaxnas nabopatopnas pabora, odopmieHHass MO YKa3aHHBIM TpeOOBaHHAM, JOJDKHA OBITh MpeACTaBIeHA
MPEToIaBaTeIIIO0 JUIS 3aIUThI PE3yIbTaTOB.

Tunossble 3a1aHuA 115 J1a00PATOPHBIX 3aHATHI.
Jonyck BbINOJHEHHUIO JIA0OPATOPHBIX PadoT M 3a1UUTA J1a00PATOPHBIX padoT:
K BomonHeHHio J1abopaTOpHOM paboThl JONMYCKAarOTCS CTYACHTHI, 3HAIOIIME NPAaBWIA TEXHHUKH
6e3OHaCHOCTI/I " U3YyUMBHIMEC METOJUKY IMTPOBEACHHS OIIBITOB.
3ammra 1a00paTOpHOM PabOTHl MPOBOJAUTCS NPU HATUMYMU OT4eTa (C KPaTKUM ONHCAHHUEM METOIUKU
MIPOBEICHUS ONBITOB (X042 pabOTHl), YPABHEHUSIMU PEAKLNH, HAOIIOJEHUSIMH, BEIBOJAAMH).

JABOPATOPHOE 3AHATHUE N 1: «TexHuka Oe3omacHocTH PadOTbl B XHMHYECKOMH
Jaboparopun. BaxHelilmiue KJIacChl HEOPraHMYeCKMX coequHeHUil. OKcHabI,
KHCJIOThI, OCHOBaHHSs, coJin». (4 yaca)

Bomnpochl 17151 caMoCTOATENLHON MOATOTOBKH:

1. Okcunsl: ompejeneHue, KiaccupUKAIMs, HOMEHKIATypa, OOIIWE METOABI IONYYCHHS M XUMHUYECKHUE
CBOICTBA.

2. OcHoBaHuMs: oOmpeneNieHHe, Kiaccu(puKalus, HOMEHKIaTypa, o0Ire METOAbl MOIyYeHHS U XUMHUYECKHE
CBOJCTBA.

3. Kucnotsl: onpexnenenue, xiaccuukamus, HOMEHKJIATypa, OOLIMEe METOAbI IMOJNyYEHHS W XHMHYECKHUE
CBOICTBA.

4. Comu: ompezneneHue, Kiaccu(uUKalusi, HOMEHKIATypa, OOIIWE METOIbl TOJIYYeHHS H XHUMHYECKHE
CBOWCTBA.

IIpumepHbIe 3a1aHUA ISl MUCHbMEHHON KOHTPOJbHOM PadoThI:
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BapuanT Ne 1

HazoBute XxMMHUUECKHE COCAMHEHUS; YKAXKHUTE, K KakoMy Kiiaccy oHHM otHocstes: Feo0s, Fe(OH)s, Fex(SO4)s,
Fe(HSO4)3, FEOHSO4,

FeSO4x7H-0, FeOCI, H2Cr,05.

Hazoswure nonsl: Fe**, FeOH", Fe(OH).*, HSiOs".

Hanumure GopMysibl XUMHYECKHX COSAMHEHUI u HOHOB: (docdar rumpokcomaprania (1), ruxpoxapbonat
Kanblys, cynbpar ammonus, okcua xpoma (VI), nenraruapar cynbdara meau (1), von auruapokcoxpoma
(1), murunpodocdar—uoH.

Bapuant Ne 2

Ha3zoBuTe XMMHWYECKUE COCTUHEHUS; YKaXHTe, K KakoMmy kimaccy oHu otHocsatcs: MnO, MnSOsx7H-0,
(MnOH)2C03, Mn(OH)z, HMnO4, Mn(HCC)s)z, MI’]3(PO4)2, ShOCI.

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

Hanwmire (opMynbl XUMHYECKHX coeAuHeHMid W WoHoB: okcupa ceuHma (IV), ruapokcun ceunma (I1),
renraruapat cynbgara xxenesa (1), rugpoxcun xpoma (I11), xmopua oxcoxenesa (I11), non

runpokcomenu (1), runpocynbdar-nos.

Bapuant Ne 3

HazoBure XMMHUYECKHE COCAMHEHUS;, YKaXHTe, K KakoMy Kiaccy oHH oTHocsates: PbO,, Pb(OH)y,
(PbOH)stA, Pb(MnO4)2, Pb(HCO3)2, Pb(N03)2X4HzO, HzMnO4, FeONO:s.

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

Hamummre ¢hopMysibl XUMHUSCKUX COSAMHEHUN M MOHOB: okcuj skene3a (III), ruapokcun nuaka, docdar
nukens (1), rekcaruapar xjaopuaa Kaiablys, HOH aMMOHHS, HOH THIPOKCOATIOMUHUS, AUXPOMAT-HOH.
Bapuant Ne 4

HazoBute XuMHUYECKHE COCITUHEHHS; YKaKHTE, K KakoMy kiaccy onu otHocsates: CloO7, Co(OH)2, HaP20y,
NiSOsx7H20, Cr(OH)2NOs3, Cr2(HPO4)3, ZnClz, CrONO:s.

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

Hanumure GopMmynbl XMMHYECKHX COCIMHEHHMH W HMOHOB:  mepxsopar kaibius, okcuj csunia (I1),
KpeMHHeBasi KucioTa, kapOoHar ruapokcomapranna (II), rugpokapOoHaT MarHus, MOH THIPOKCOBHCMYTA
(III), nuruapoaudocdar-uoH.

Bapuant Ne 5

Ha3zoBuTe XuMHUYECKIE COSAMHEHNS, YKaKUTE, K KaKOMY Kiaccy ouu oTHocsTes: Cu20, CUOH, CuSO4x5H,0,
(CUOH)ZSOA, CU(HCOs)z, HPO;, CU3(PO4)2, MgO..

Hazosure nonsr; Cu?*, CUOH*, HPO,*, HoPO4 .

Hanumure Gpopmyiibl XUMHYECKUX COSTUHEHUI W MOHOB: TUTHApodocdaT KalbIus, Cyab(ar THAPOKcCOXpoMa
(I, ruapoxcun Bucmyta (Il), nexarunpat cynbdara vatpus, okcua ochopa (V), non ruapokcocsuniia (1),
noH xpoma ().

Bapuant Ne 6

Ha3zoBuTe XUMHUYECKIE COSAMHEHNS; YKaKUTE, K KakoMy Kiaccy o oTHocstes: Al,Osz, Ba(HCO3)2, CrONOs,
HNO3, CaO2, ZnOHCI, FeClzx6H20, Pb(OH)..

Hazosure nonsr: AI**, CrOH?*, HSO4, CI-.

Hanumwure ¢popMynbl XuMHUYECKIX COEAMHEHUI W MOHOB: rekcaruapar Hurpara xenesa (111), oxcua BuCmyra
(1), pocdar nuxens (1), nepoxcun Bogopona, cynsdpar xpoma (1), non runpoxcomapranna (11), HuTpuT-HOH.
Bapuant Ne 7

HazoBute XuMHYeCKUE COCAMHEHUS; YKOKUTE, K KakoMy Kiaccy oHu oTHocsTes: SNO2, SNOHCI, Pb(HSO,),,
HNOz, Kl, N8.2804><10H20, Ba(OH)z, SrO..

Hasosute nonst: Al(OH),", Cr¥*, BiOH?*, HCOg..

Hamummure Qopmyibl XMMHYECKUX COCAMHEHUII W WOHOB: Iepokcua Kamus, ruapokcua Bucmyta (1),
XJIOPOBOJIOPOIHAS KUCIOTa, AudocdaT Kanus, OKCHI-HOH, HOoH ruapokcoxenesa (l11), ruapocunmkar-uon.
Bapuant Ne 8

HazoBute XuMHYECKHE COEIMHEHMS; yKaXuTe, K Kakomy kiaccy oHu ortHocsarcs: Na0;, Cu(OH),
(COOH)2C03, Ca(HC03)2, H4P20y,

FeSO4x7H.0, MnO, CrOCI.

Hazoute nonsl: Li*, ZNOH", ClO4, H2POy.
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2. Hanmmmte (GOpMynsl XHMHUYECKHX COCIMHEHHH W HOHOB: OKCHA MbImbsika (V), cepHHCTas KHUCIOTa,
runpokcun Hukens (I1), aurunpar cynedara kansuus; ruapokapbonat Bucmyta (1), HUTpaT rugpoxcomenn
(I, mudpocdart-uoH.

5.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

[Tonyyenue u uccieqoBaHUE CBOMCTB OKCHIIOB.
ITony4yeHue KUCIOT U UCCIIEIOBAHUE UX CBOUCTB.
[Tonydyenne ocCHOBaHUI U UCCIIEIOBAHUE UX CBOMCTB.
AmMdoTepHbIC THAPOKCHIBI.

ITony4yenue coneit ¥ UX CBOMCTBA.

arwbdE

XumMHnyeckue ynpaxHeHus :
Kakue W3 mepednciieHHBIX BemiecTB pearupytor ¢ ruapokcumom kamus: Mg(OH)z, AL1(OH)s, ZnO,
Ba(OH),, Fe(OH)3? Hamucath ypaBHEHHS] COOTBETCTBYIOIIUX PEAKITHA.
Kakve w3 yka3aHHBIX COeNMHEHHWH OymyT momapHo B3ammojeicTBoBaTh: P,Os, NaOH, ZnO, AgNOs;,
Na;COs, KC1, Cr(OH)s, H2SO4? CoctaButh ypaBHEHUSI pEaKiluii.
CocTaBUTh ypaBHEHHs pPEAKIUil TOJYYCHHS BCEMH BO3MOXKHBIMH CIIOCOOAMHM CIEIYIOIIUX COJICH:
cynsdat menu(ll), HuTpaT HaTpUs, KApOOHAT KAIBIUS.
Wsmensiss coorHomenust pearupyromux BemectB Ca(OH), wu H3:PO4 Hammcats ypaBHEHHS peaxiuit
MOJTY4YCHHS KUCIBIX, OCHOBHOM U cpenueit cojiei. OCyIIeCTBUTh MPEBPAILICHHS MEKY STUMU COJISIMHU: Q)
KHCJast CONIb CPEHSs COllb, 0) OCHOBHAS COJIb CPEAHSISI COJIb, B) KUCIIAsl COJIb KUCHAs COJIb.
CocTaBUTh ypaBHEHUsI PEAKIUH, C TIOMOIIBIO0 KOTOPBIX MOYKHO OCYIIECTBHUTH CIICAYIOIINE TPEBPALICHUS:

a) Fe(OH)3—>F6203—>Fe—>F6C13—>F6(NO3)3,
6) P—P,05—H3P0s—Cas3(PO4)2—Caz(PO4),—Ca(H2PO4)2;
B) Cu(OH)2,—CuO—Cu—CuSOs—Cu(NO3)>.

JABOPATOPHOE 3AHAITHE Ne 2: «Bogopon, kuciopoa. Ilepoxcua Bogopoaa». (4 yaca)

BOl'lpOCI)I JJIS1 CAMOCTOSITEJIbHOM MOATOTOBKM:

1. Bogopoa. O6mas xapakrepuctuka. DopMbl HAX0XKJICHHUS BOJOPOa B IPUPOJIE.
Crtoco0bI oy4eHusi cBOO0IHOTO BOJOPOAA.

dusnvecKkre 1 XUMUYECKHE CBOMCTBA BOJOPO/A.

Bomopo/ kak BOCCTaHOBHTEINL B MOJIEKYJISIPHOW (hOpME U B aTOMAPHOM COCTOSTHHH.
FI/IILpI/IILBK HNOHHBIC, KOBAJICHTHBIC, ITIOJIMMEPHBIC 1 HECTCXUOMETPUUCCKUC.
Ilepokcnn Bogopona. Pusndeckue U XUMAYECKHE CBOMCTBA. CTpOEHUE MOJIEKYIIBI.
OKucIuTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IEPOKCHIA BOAOPOA.

IIpuMeHeHne nepokcuia BOJOPOAA.

N~ WN

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

[Tosmryuenue Bogoposa.

BoccranoBuTenbHbIE CBOMCTBA BOAOPOA (TPYIIIOBOH IKCIIEPUMEHT).
B3pbIB BO3yIIHO-BOAOPOIHON cMecH (TPYIIITOBON IKCIIEPUMEHT).
[Tonyuyenue kucnopona.

. OxucnuTeNnbHBIE CBOMCTBA KUCIOPOAa (TPYMITOBOM SKCIIEPUMEHT).

. [Tonydenune u cBoiCTBa epoOKCcHIa BOJOPOIA.
OxucnauTenbHbBIE U BOCCTAHOBUTENBHBIE CBOMCTBA MEPOKCHA BOJOPOAA.

No ok whE

Bonpocsl u ynpaxHeHus.

1. C KaKUMU U3 MEPCUUCIICHHBIX HUKC BCIICCTB BOAOPOL 6y/:[eT BCTYIIaTb BOB3aPIMO):[eI>iCTBHeI S, Ll,
Mg, Oz, Bry, No, CO, COz, CUO, CaO, SOz, HCl, HzSO4, Ca(OH)z, CaC03, Csz, C,H4? Hamumure
YpPaBHEHUS PEAKIIUN U YKAXKUTE YCIOBUSA UX MIPOTEKAHMUS.
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2.  Bymer iu BOCCTaHaBJIMBATHCSA BOJOPOJI M3 PACTBOPOB KUCIIOT CIIEAYIOIMMHU MeTautamu: Mn, Bi, Hg,
Mg, Au, Al? Hanmumute ypaBHEHHUs] BO3MOXHBIX PEAKIH.
3. Tlouemy mpu OOBIYHOW TeMIlEpaType BOJOPOJ MATOAKTHBCH, a MpPH HArPEBAHUM BCTYIACT B
XMMUYECKOE B3aUMOJEHCTBIE CO MHOTMMHU METAJIIIaMU U HEMETaJllIaMu?
4.  OxapakrtepusyiiTe CBOWCTBA BOAOpPOAA M €ro COCAMHEHHH, HCXOAs HX CTPOCHHS aroMa W
JHEPreTHYECKUX KOHCTAHT BEIECTB.
OneHuTe yCTOHYMBOCTH COEIMHEHNH BOAOPOA U UX PEAKIIMOHHYIO CIIOCOOHOCTb.
CocTaBpTe ypaBHEHHUS peakUMid MOJy4YyeHHs BOJOpPOJA M €ro COEAMHEHHWH U peaklui,
XapaKTepU3YIOLIUX UX CBOMCTBA.
7. OxapakTepH30BaTh MEPOKCH]] BOAOPOIA:
a) CTpOCHHUE MOJIEKYJIbI, MOJTy4YeHue, GU3NIECKUE CBOMCTBRA,
0) KHCIIOTHO-OCHOBHBIC CBOHCTBA;
B) OKHCJIUTEIHbHO-BOCCTAHOBUTENILHBIE CBOICTBA,;
I') KAUeCTBEHHBIE PeaKIUK (peaKiu oOHAPYKECHHU);
1) YCIIOBUS XPaHEHUS,
€) JIeKapCTBEHHBIE MPEIapaThl.

o o

8.  Kakue cBoiicTBa MpOSBISIET MEPOKCH]] BOJOPOJA B OKHCIMTEILHO—BOCCTAHOBUTEBHBIX PEAKIIHSX?
VYKka3arh CTeneHb OKUCIIEHUS KUCIIOpOo/ia B 3TOM coeiuHeHuH. Hanucats ypaBHEHUs peakiuil:

a) epMaHraHara Kajus ¢ IEpOKCHAOM BOAOPOJa B HEHTpaJIbHOM cpene;

0) cynmeara xpoma(lll) c mepoxcumom Bogopoa B MIeTOYHOM Cpee.

B) TIEPOKCH/Ia BOIIOPO/Ia C XPOMATOM HATPHUs B HEUTPAILHOU Cpeie;

I') IEPOKCHIA BOAOPOa C HOAUIOM Kallusl B KUCIIOH cpene.

YpaBHATh HOHHO—3JIEKTPOHHBIM METOOM.

9. Kakue CBOWCTBa MpOSIBISIET TEPOKCH HATPUS B OKHCIIUTEILHO—BOCCTAHOBUTEIBHBIX PEAKIHUSIX?

Vka3arh CTENeHb OKHCICHHUS Kucjiopoaa B 3TOM COCAWHCHHU. Hammcats YpaBHCHUA pPEaAKIIUN
IepMaHraHaTa Kajust ¢ ICpOKCUAO0M HaTpUs B KHCIION cpenae.

JIABOPATOPHOE 3AHSITHE Ne 3: «p- 3jieMeHThI VII rpynmei». (4 yaca)

w

Bomnpocsl 115 caMOCTOSATEILHOW MOATOTOBKH:
OO6mas xapakrepuctuka p-3nemMeHToB VIl Tpymnmer: anmekTpoHHBIE (QOPMYNBI U AIIEKTPOHHO-CTPYKTYpPHBIE
JIarpaMMbl aTOMOB, BO3MOXHBIEC CTCTICHH OKUCIICHUS M BaJICHTHOCTh; 0COOEHHOCTD (hTopa. THIThI 00pa3yeMbix
HOHOB.
®uznueckre CBOWCTBA rajOreHOB. PaCTBOPMMOCTH TaJION€HOB B IOJISIPHBIX M HEINOJISIPHBIX PACTBOPUTEISX.
PacTBOpHMOCTS #0712 B pacTBOpE HOUAA KANHSI.
XUMHUYECKHE CBOMCTBA raJIOT€HOB. OKUCIINTEILHBIE CBOMCTBA; B3aNMOJICHCTBHE C BOJAOH M IIEJI0YaMHU.
lanmorenoBogopoasl. CriocoObl mojiyueHus. BoccTaHOBHTEIbHBIE CBOWMCTBA TajIOTEHUI-UOHOB. M3MeHeHue
CHWJIBI TAJIOT€HOBOIOPOIHBIX KUCIOT 0T HF k HI. KauecTBeHHBIE peakiinu Ha TalOreHUI-UOHBL.
CoenuHEHUS TAIOTEHOB C KUCIOPOAOM. OKCOKUCIIOTHI. Mi3MeHeHe UX CHUJIBbI, YCTOHYNBOCTH, OKACIUTEIBHON
cnocoonoctr. Cojii OKCOKHUCIIOT raJIOT€HOB.
[IpemapaTsl «akTUBHOTO XJI0pay. [lomydenue, mpruMeHeHHE.

l'[pnMeprle 3adaHudA Qs NUCbMEHHOM KOHTpOJ’[BHOﬁ paﬁOTLI:

Bapuant Ne 1
CocraBeTe ypaBHEHMs IONypeaKiyii (METOJIOM HOHHO-3JIEKTPOHHOTO OajaHca), Ha WX OCHOBE JOIHIIHUTE
MPOAYKTHI pCaAKIIUU U PACCTABBTC KO3(1)(1)I/ILII/IGHTBI:
Na,SO3; + KMnOy4 + H2SO4 — NaxSO4 + MnSO4 + ...

VKaXXUTE OKUCIUTEND U €T0 BOCCTAHOBJICHHYIO (bOpMy, BOCCTAHOBHUTCJIb U €TI0 OKUCJICHHYIO (bOpMy
Hcnonp3ys HOAsSpU3aliMOHHBIC IPEACTABICHHUS, TEOPETHYECKH 000CHYHTE COCOOHOCTh HOHOB coyin NazS k
ruapoau3y. CocTaBbTe MOHHO-MOJICKYJIIPHOE M MOJICKYJISIPHOE ypaBHEHHS THAPOJIU3a 3TOH COJIM, a TaKKe
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
paccMOTpUTE TUIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIOT U OCHOBaHWM. YKaxuTe 3HaueHue pH
pactBopa Na>S (pH>7, pH<7, pH~7). HazoBute npoaykTsl rugponusa no HomeHknarype MIOITAK.
HanumuTte ypaBHeHUs peakluid, IPU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTD MPEBPAILICHUS:
NaCl — HCI — AgCl — [Ag(NH:):]ClI
HazoBute Bce momyuennsie BemecTBa 1Mo HoMeHkiarype MIOIIAK (amantupoBanusiii Bapuant). s KC
YKa)XUTE COCTABHBIC YaCTH, HANTMIIUTE YPABHEHUS MEPBUYHON U BTOPUYHOM AUCCOLMALIUUA U BBIPAKECHUE IS
00111e# KOHCTAaHThI HECTOUKOCTH.

Bapuant Ne 2

CocraBpTe ypaBHEHHS IMOJNypeakuil (METOJOM HOHHO-3JIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MIPOIYKTHI pEaKny U paccTaBbTe KO3 PpHUIeHTHI:

Kl + K,Cr,07 + HoSOs— 1 + CI‘z(SO4)3 + ...

VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJIEHHYIO ()OPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO (GopMy.
Hazosure xummueckue coeannenus no Homenknatype MIOITAK (amanTupoBaHHBIM BapHaHT); YKaXHTE, K
KakoMy kiaccy oHu otHocstcs: SOs, HoSOs, Ca(HSOs),, Fex(SOs)s, FEOHSO,, (PbOH).SO4, NiSOsx7H-0,
MnS, Na,S,0s.

Hazosure nonsr; SO4%, SO3%, HS, S,05%.

Hanumure ypaBHEHHS peakLuii, TPy MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALLICHUS:

PBrs — HBr — AgBr — [Ag(NHs)2]Br

HazoBute Bce momyuennsle BemecTBa mo HoMeHkiarype MIOIIAK (amantupoBanusiii Bapuant). Hma KC
YKa)KUTE COCTaBHbIC YaCTH, HANMIINTE yPAaBHEHUS] NEPBUYHON M BTOPUYHOM ITUCCOLMALUHN M BBIPAKCHHUE VIS
0011Ielt KOHCTaHTBl HECTOWKOCTH.

Bapuant Ne 3

CocraBpTe ypaBHEHHS IMOJNypeakluii (METOJOM HOHHO-IJIEKTPOHHOTO OajaHca), HA WX OCHOBE JOIMUIIUTE
MIPOIYKTHI PEAKIMU M PacCTaBbTe KOIPPHUIIUEHTHI:

Na,SO;z + KIO3 + H,SO4 — Na,SO4 + 1o + ...

VYKakuTe OKUCITUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
Hcnonb3ys nonsipu3anioHHbIe IPEACTaBICHHs, TEOPETUIECKH 000CHYHTE crtocoOHOCTH HOHOB comn K2SOs k
ruaponu3y. CoctaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJSIPHOE ypaBHEHHs THAPOIN3a 3TOM COMH, a TaKxke
paccMOTpUTE TUIIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa K2SOs (pH>7, pH<7, pH=7). HazoBuTe npoxykrsl rugponnsa no Homenkiarype MIOITAK.
Hanumure ypaBHEeHHS peakLuii, NPy IOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTH NPEBPALLICHUS:

Pls — HI — Agl — Na3[Ag(S:03):]

HazoBure Bce momyuennsle BemiectBa mo HomeHknarype MIOIIAK (agantuposannbiii Bapuant). s KC
YKa)KHUTE COCTABHBIE YacTH, HAMUIINTE YPaBHEHUs IEPBUYHON U BTOPUYHON JUCCOLMALIMM M BBIPAXKECHUE IS
0011IeH KOHCTaHTBl HECTOHKOCTH.

Bapuant Ne 4
CocTaBbTe ypaBHEHHS MOJYpEakIuii (METOIOM HOHHO-3JIEKTPOHHOTO OamaHca), HA MX OCHOBE JOMUINNTE
MIPOIYKTHI PEaKIMU U paccTaBbTe KOIQDUIIHESHTHI:

H.S + KMnOs + HSOs — S + MnSO4 + ...

VYKaknuTe OKUCIUTENh U €r0 BOCCTAHOBJICHHYIO JOPMY, BOCCTAHOBHUTEINb U €0 OKUCICHHYIO POpMY.
Hanumwure GopMynsl XUMHYECKHUX COeAMHEHMH M MOHOB: okcup cepbl (IV), ThocepHas kucnota, cyibdar
xpoma (1), cynbdar ruapokcomapranna (II), rugpocynbdua kamus, cymbGUa THIAPOKCOKATBINS, CYIbGOUT
ammonus, tuapocynbhut keneza (lll), rexcarmapar cymedara ammonus sxeneza (II), cynbdun-umow,
THIPOCYNb(UT-NOH, THOCYIB(AT-HOH.

Hanumure ypaBHEeHHS peakUuii, TPy MOMOIIXA KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALLICHUS:

PBr; — HBr — AgBr — [Ag(NHs)2]Br

HazoBure Bce momydenHsle BemectBa nmo HomeHkiatype MIOIIAK (apantupoBanssiii Bapuant). Qs KC
YKQKUTE COCTaBHBIC YaCTH, HAITUIINTE YPaBHEHHS MEPBUYHON M BTOPUYHON AUCCOLMAIMN U BBIPAKEHHUE IS
0011l KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 5
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
CocTaBbTe ypaBHEHHS TOJYpeakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOIHUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
H.S + KoCrO7+ HSO4s — S + CI’z(SO4)3 + ...

YKaXUTe OKUCIIUTEND U €T0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €r0 OKUCIICHHYIO (hOopMYy.
Hcnonb3yst monsipu3aliioHHble MPECTABICHUS, TEOPETUICCKH OOOCHYMHTE crocoOHOCTh MOHOB comu KoS k
ruaponu3y. CoctaBpTe MOHHO-MOJIEKYISIPHOE M MOJIEKYJSIPHOE ypaBHEHHS THAPOIN3a DTOH CONH, a TarkkKe
PacCMOTpPHUTE THIPOJIH3 C MO3UIUI MPOTOJIUTUICCKON TEOPHH KHUCIOT U OCHOBaHMW. YKaxuTe 3HadeHue pH
pactBopa KHS (pH>7, pH<7, pH~=7). HazoBure npoayktsl rugponusa no HomeHknarype MFOITAK.
Hanummre ypaBHeHHS peakiuii, IpH MOMOIIHA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHHUS:

KCI — HCIl — AgCl — [Ag(NHs).]ClI

HazoBute Bce momyuennsie BemecTBa mo HoMmeHkiarype MIOIIAK (agantupoBanubii Bapuant). s KC
YKQXKHUTE COCTaBHbBIC YaCTU, HAMTUIIIUTE YPAaBHEHUS MEPBUYHOW ¥ BTOPUYHOMN AUCCOIMAIINY U BBIPAXKCHUE IS
00I1e# KOHCTAaHThI HECTOMKOCTH.

Bapuant Ne 6
CocTaBbTe ypaBHCHHS IOJYPEaKIMii (METOJIOM HOHHO-3JICKTPOHHOTO OajaHca), Ha UX OCHOBE JOIUIIUTE
MIPOJYKTHI PEAKIIUU U paccTaBbTe KOI(PPUIIMESHTHI:

Bry + Cra(S04)3 + KOH — KBr + KoCrOy + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €0 OKHUCICHHYIO OpMY.
Hazosure xummueckue coeannenus no Homenknatype MIOITAK (amanTupoBaHHBIM BapHaHT); YKaXHTE, K
kakoMy kiaccy oHu oTHocsATcs: FeSOs, (FEOH):SO4, Fe(HSOs)2, FeSOsx7H20,  (NHai)2Fe(SO4)2, H2S:20s3,
Ag2S,03, CaOClz, NaClO4, BiOCI.

Hazosure nonsr: ClO°, HSO3, HSO4.
Hanumure ypaBHEeHHS peakLuii, NPy MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALICHUS:
Pls— HI — Agl — Na[Ag(CN)]
Hazosure Bce momyuennsle BemiectBa 1mo HomeHkiarype MIOITAK (agantuposannbiii Bapuant). s KC
YKQKUTE COCTaBHBIC YaCTH, HAITUIIIUTE YpaBHEHHS MEPBUYHON M BTOPHYHOM JUCCOIUALINU U BhIpOKEHHE IS
0011l KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 7

CocraBbTe ypaBHEHHS IMOJNypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIUIIUTE
MPOAYKTHI PEaKMU U paccTaBbTe KOIQ(UIMESHTHI:

K5S + KMnOs + H,SOs — S + MnSO4 + ...

VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (OPMY, BOCCTAHOBHUTEINb U €0 OKHUCIEHHYIO OpMY.
CocraBbTe 3JEKTPOHHO-CTPYKTYPHYIO Amarpammy MoJekyisl HoS. M3o0pasure mnepekpbiBaHHE aTOMHBIX
opbuTanei, 00pasyromux CBA3M B 5TOH Monekyne. Ykakure (Gopmy monekyisl (£90°) um tun cessei mo
XapaxkTepy NepeKpbIBaHUS AaTOMHBIX OpOHTANICH.

Hanumwure ypaBHEHHS peakLuii, TPy IOMOIIN KOTOPBIX MOKHO OCYLIECTBUTH PEBPALICHUS:

PBrs — HBr — AgBr — [Ag(NHz)2]Br

HazoBure Bce momydennsle BemectBa mo Homenkinarype WIOIIAK (amantupoBanssii Bapuant). Hus KC
YKa)KUTE COCTABHBIC YaCTH, HAMUIINTE YPaBHEHUS TIEPBUYHONW W BTOPUYHOW TUCCOIMAIIUH ¥ BBIPAYKCHUE JIIIsI
0011l KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 8

CocraBbTe ypaBHEHHS IOJypeakiuii (METOJOM HOHHO-JIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOTUIIUTE
MPOAYKTHI pEeaky U paccTaBbTe KOIQPUIHESHTHI:

KCIOs+ MnO2+ KOH — KCIl + KMnO4 + ...

VYKaXnuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO (GopMYy.
Hanumwure ¢GopmMynbl XMMHYECKHMX COEOUHEHHMH M HMOHOB: okcupa cepsl (VI), cynedua ammoHwus,
ruapocynbhun 0apus, cyiasbar ruapokcoxenesa (1), runpocynsdar xenesa (111), cynsdhar auruapokcoxpoma
(1), mexarmapar cynbgara HaTpus, cyab(parT T'HMAPOKCOATIOMHHUS, renTaruipar cyibdara mapranma (l1),
Cynb(pUT-HOH, THAPOCYILPHUI-UOH, TUAPOCYIbpAT-HOH.

Hanmmmre ypaBHEHUS peakIyii, IPU MOMOIIH KOTOPBIX MOYKHO OCYIIECTBHUTH IPEBPAIICHHS:
NaCl - HCI — AgCl — [Ag(NHs3)2]CI
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
HazoBute Bce momyuennsie BemecTBa mo HoMeHknarype MIOIIAK (agamrupoBanusiii BapuanTt). [Jms KC
YKaXXUTE COCTABHBIC YaCTH, HANTUIIIUTE YPABHEHUS NIEPBUYHON U BTOPUYHOM AUCCOLMAIIMU U BBIPXKCHHUE IS
00IIIe# KOHCTAaHThI HECTOMKOCTH.

DQKCHEPUMEHTAJUBHAS YA CTb (OIIBITHI)

[Tonyyenue xmaopa.
XJlopHas BoJia, €e CBOMCTRA.
OKuCIUTENbHBIE CBOWCTBA KaBEJICBOM BOJBI.
[Nony4yenue 6poma u iona.

CaoiicTBa Opoma.

CsoiicTBa Hona.

Peakiun o6Hapyxenuns nonos CI, Br, |

NogkrwbdE

KonTpoJibHbIE BONPOCHI U 331a4H.
1. Hanwcarh ypaBHEGHHs peaklMi B3aMMOCWCTBUS TaJOrCHOB C BOJOW M pacTBOpaMH IIejiouci
(XOIIOMHBIMH U TOPSTIUMH).
2. Kak wzaer pasjiokeHHE XJIOPHOBAaTHCTOW KHCIIOTHI IOJ ACHCTBHEM CBETa, NPH HArpeBaHuH, B
MIPUCYTCTBUH BOJIOOTHUMAIOIIIETO BellecTBa?
Kakwue peakiyu UCTIONb3yIOTCS 0OBIYHO JUIsl TIOTYYEHHS XJIOPATOB M IEpXII0opaToB?
JleiicTBHEeM KaKHX rajoreHOB MOXHO BBIIEITHTH CBOOOIHBIN OpOM M3 PacTBOPOB:
a) Opomuma kamms, ©0) Opomara kamusa? OOOCHOBaTh JAaHHBIMH O CTAaHAAPTHBIX AJICKTPOIHBIX
MOTEHLIMANAX U IPOUJUTIOCTPUPOBATH PEAKIIUSIMHU.
5. Kak M3MeHSIFOTCS CHjla KUCIIOT ¥ OKUCIHUTENbHbBIe cBolicTBa B psaax: HCIO — HCIO; — HC103 — HCIO4
n HCIO — HBrO — HIO? [Touemy?
Uro Takoe XJIoOpHasi U3BECTh, KaBenieBas Boja? [IpomumrocTpupoBaTh peakiiusiMi UX CBOMCTBA.
7. CpaBHUTH THAPOINIYEMOCTh COJIEH B Psiiax:
a) KCIO — KClO2 — KCIO3 — KClOyg;
6) KCIO — KBrO - KIO.
8. ObGocHOBaTh HEBO3MOKHOCTH MMOJYYEHHS OKCHJIOB TaJOrCHOB HMX MPSAMBIM B3aHMOJICHCTBHEM C
KHCJIOPOJIOM.
9. Ckonbko MWIMIUTPOB 30 %-HOro pacTBOpa COJITHOM KHCIOTHI HY)KHO Ul HOJYYEHHUs U3 Hee
neiicteuem MnO; 11,2 1 Cl, (npu n.y.).
10.K pactBopy NaCl 6bu1 npuut n30beiTok pactBop AgNOs. B pesymbrate peakuuu BbIAT  0CAIOK
Mmaccoit 10 r. Ckosnpko rpammoB NaCl Obu10 B pacTBope?
11.Cxonpko mutpoB CI; (mpu H.y.) oOpasyercss mnpu B3aumopetictBuu 100 mi 36 %-Ho# (mn. 1,18)
cosstHOM kucnoThl ¢ 50 T KMnO4?
12.3akoHunTh ypaBHEHUS U 0A00paTh KO3()UIMEHTHI:
13.KBr + KCIO + HCI =
14 KBrOz + KBr + H,SO4 =
15.Br; + KOH =
16.1> + HNOs(xoHnm) =
17.KCIO3 + FeCl, + HCI = FeCls +...
18.Cxonpko rpammoB KCIO3 MOXHO MONyyuTh NMpH Hpormyckanuu xiyopa depe3 150 min 40 %-Horo
pactBopa KOH?

~w

o

JABOPATOPHOE 3AHSAITHE Ne 4: «p—3JeMeHThI VI rpynmnbl. Cepay. (4 yaca)

Bomnpocsl Ajis1 caMoCTOATENbHON MOATOTOBKH:

7. OOmas XapakTepUCTHKa P-31eMEHTOB V| TPYIIBL: 3IEKTpPOHHBIE (DOPMYINIBI W BIIEKTPOHHO-CTPYKTYpPHBIC
JarpaMMbl aTOMOB, BO3MOJXKHBIC CTEIIEHW OKHCJICHUS W BAJICHTHOCTH, OCOOCHHOCTH KHCIOpoaa. THIThI
00pazyeMbIX HOHOB.

8. Kucnopon. Oxcubl, IEPOKCUIBI, CYTIEPOKCHUIBI.
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PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
CepoBogopoa. Crpoenne monekyisl o metony BC. Iomyuenmne. @usnueckne cBoiictBa. CepoBomopoaHAs
kucnora. Cynbpuasl u TUAPOCYIBGUABI, PACTBOPUMOCTL B BOJIE, THAPOIH3. BOCCTaHOBUTEILHBIC CBOHCTBA
cepoBoaopoa u cyiab(puaoB. KayecTBeHHBIE peaklMy Ha CEPOBOIOPOJ M PACTBOPUMBIC CYIb(UIBI.
Kucnopomusie coequHeHHS CEPHI.
1) Oxcun cepst (1V). [omyaenue. @usnueckue cBoiictBa. Cepructast kuciota. Cyiab(UTH U THAPOCYIb(HTHL,
ruaponu3. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA coenuueHuil cepol (V). KauecTBeHHbIC peakiu Ha
oxcun cepsl (IV) u cynspur—noH.
2) Oxcunp cepsl (VI). Ilomyuenme. PactBopenme B Bome. Cepnas kucinora. OKHCIUTENBHBIE CBOHCTBA
pa30aBJICHHOW W KOHIIGHTPUPOBAHHOW cepHON KucinoThl. Cynbdarel u rHIpocyiabdaTel. KadecTBeHHas
peakuus Ha Cynb(aT—HoH.
Tuocynbdater. [lomyuenne. Peakumu ¢ kucnotamu u okuciuTesiMa. KadecTBeHHBIE peakIiy Ha THOCYITb(haT—
WOH.

IIpumepHble 3aJaHUA ISl MUCHbMEHHON KOHTPOJbLHOM PadoThI:

Bapuant Ne 1

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA WX OCHOBE IOIUILIUTE
MIPOJYKTHI PEaKIUU U paccTaBbTe KO3(PPHUIIMEHTHI:

Na>SOz + KMnO4 + H2SO4 — Na:SO4 + MnSO4 + ...

VYKakuTe OKUCITUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTENb U €T'0 OKUCICHHYIO OpMY.
Hcnonb3ys nonspu3anroHHbIC MPEJCTABICHUS, TEOPETUIECKA 000CHYHTe crmocoOHOCTh MOHOB coiu NaxS x
rugaponnsy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YpaBHEHUS THAPOJIM3a 3TOW CONHM, a TaKKe
paccMOTpUTE THIPOJIN3 C MO3ULUN MPOTOJIUTHUYECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa Na>S (pH>7, pH<7, pH=7). HazoBure npoaykrs! ruaponusa no HomeHknarype MFOITAK.

Bapuant Ne 2

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA WX OCHOBE IOIUILIUTE
MPOAYKTHI pEaKkIfU U paccTaBbTe KOIQDUIIHESHTHI:

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

VYKaknuTe OKUCITUTENh U €TO0 BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTENb U €T0 OKHCICHHYIO (OpMY.
HazoBure xummueckue coeannenus no Homenknatype MIOIIAK (amanTupoBaHHBIM BapHaHT); YKaXHTE, K
Kakomy kiaccy ouu otHocstes: SOs, HaSOsz, Ca(HSOs),, Feo(SO4)s3, FEOHSO., (PbOH)2S04, NiSO4x7H-0,
MnS, Na,S,0s.

Hazosute nonsl: SO.2, SO:%, HS, S,03%.

Bapuant Ne 3

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE IOIUILIHUTE
MPOAYKTHI PEaKMU U paccTaBbTe KOI(Q(UIHEHTHI:

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

VYKakuTe OKUCIUTENh U €T0 BOCCTAHOBICHHYIO JOPMY, BOCCTAHOBHUTENb U €T0 OKHCICHHYIO (OpMY.
Hcnonb3ys nonsipuzanioHHbIe PEACTaBICHHs, TEOPETUIECKH 000CHYHTE crtocoOHOCTh HOHOB comn K2SOs k
rugposnzy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISPHOE YpaBHEHHUS! THAPOJIM3a 3TOW CONH, a TaKKe
paccMOTpUTE TUIIPOJIU3 C MO3UIUN MPOTOJIUTUUYECKON TEOPUM KHUCIOT U OCHOBaHWH. YKaxute 3HadeHue pH
pactBopa K>SOs (pH>7, pH<7, pH~7). HazoBuTe nmpomykTsl rugponusa no Homenknarype MIOITAK.
Bapuant Ne 4
CocraBbTe ypaBHEHHs MOJIypeakUuid (METOJOM HOHHO-3JIEKTPOHHOro OajaHca), HA WX OCHOBE JOIUILUTE
MIPOIYKTHI PEaKIK U paccTaBbTe KOIQDUIIHESHTHI:

H,S + KMnO4 + H,SO4 — S + MnSOq4 + ...

VYKaXnuTe OKUCIUTENh U €T0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
Hanumwure GopMynel XUMHUECKHUX COEAMHEHWH M MOHOB: okcup cepbl (IV), ThocepHas kuciota, cyibdar
xpoma (1), cynedat ruapokcomapranua (1), rugpocynsdua kamust, cyabGUI THAPOKCOKANBLUS, CYIbQUT
ammonus, tuapocynbhut xeneza (lll), rexcarmapar cymedara ammonus sxeneza (II), cynbdun-umow,
THIPOCYNb(UT-NOH, THOCYIB(AT-HOH.

Bapuant Ne 5
CocraBbTe ypaBHCHHS TOJypEaKIui (METOJIOM HOHHO-3JIEKTPOHHOTO OajlaHca), Ha MX OCHOBE JOIHIITUTE
MPOIYKTHI PEAKIIUH U PacCTaBbTe KOIPPUITEHTHI:
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H>S + K2CrO7+ HaSO4 — S + Cra(S04)z + ...

YKaXuTe OKHUCINTEND U €T0 BOCCTAHOBJICHHYIO ()OPMY, BOCCTAHOBHTENH U €r0 OKUCICHHYIO (opMYy.
Hcnonb3yst monsipu3aliioHHble MPECTABICHUS, TEOPETUUECKH OOOCHYHTE CrocoOHOCTh MOHOB conu KoS k
ruaponu3y. CoctaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIPHOE yYpaBHEHHs THAPOIN3a 3TOM COMH, a TaKke
paccMOTpUTE TUIPOJIM3 C MO3UIUN MPOTOJIUTHUECKON TEOPUH KHUCIOT U OCHOBaHMH. Ykaxute 3HaueHue pH
pactBopa KHS (pH>7, pH<7, pH=7). HazoBute npoaykTsl ruaponu3a mo Homenknarype MIOIMAK.
Bapuant Ne 6
CocraBpTe ypaBHEHHS MOJNypeakuil (METOJOM HOHHO-3JIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MIPOIYKTHI PEaKIlny U paccTaBbTe KO3(pPpHUIreHTs:

Br, + CI’z(SO4)3 + KOH — KBr + K,CrOs + ...
YKaXuTe OKHUCINTEND U €T0 BOCCTAHOBJICHHYIO ()OPMY, BOCCTAHOBHTENH U €TI0 OKHCICHHYIO (hopMy.
HazoBute xummueckue coeannenus no Homenknatype MIOITAK (amanTupoBaHHBIM BapHaHT); YKaXHTE, K
kakoMy kiaccy oHu oTHocsATCs: FeSOs, (FEOH):SO4, Fe(HSOs)2, FESOsx7H20,  (NHai)2Fe(SO4)2, H2S:0s3,
Ag2S,03, CaOClz, NaClO4, BiOCI.
Bapuant Ne 7
CocTaBbTe ypaBHEHHS MOJYpeakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMUIINTE
MPOAYKTHI pEaKkiU U paccTaBbTe KOIQDUIIHCHTHI:
K2S + KMnO4 + H2SO4 — S + MnSO4 + ...
VYKakuTe OKUCIUTENh U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO OpMY.
CocTaBbTe SIEKTPOHHO-CTPYKTYPHYIO auarpamMmmy wmonekynsl HoS. M300pasute mepekpplBaHHE aTOMHBIX
opbuTaneii, 00pasyromux CBA3M B 3TOi Monekyne. Ykaxure (opmy monexynsl (£90°) um tun cesseii mo
XapakTepy NepeKphIBaHNS aTOMHBIX OpOUTANIEH.

BapuanTt Ne 8

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA WX OCHOBE IOIUILIUTE
MPOAYKTHI PEaKUy U paccTaBbTe KOIQPUIHEHTHI:

KCIO3+ MnO;+ KOH — KCI + KMnO4 + ...

VKaKUTe OKUCIUTEIb U €0 BOCCTAHOBIICHHYIO (DOpMy, BOCCTAHOBUTEINb U €r0 OKUCICHHYIO (hOpMYy.
Hanumwure ¢GopMynbl XHMHYECKUX COCIMHEHWH u HOHOB: okcua cepwl (VI), cynbdua ammoHwus,
ruapocynbhun 0apus, cyabdat ruapokcoxenesa (1), runpocynsdar xenesa (111), cynsdhar qurunpokcoxpoma
(1), mexaruapar cynbhara HaTpus, Cyab(arT THAPOKCOATIOMHHUS, renTaruapar cyibhara mapranma (l1),
CyNb(pHUT-HOH, THAPOCYIBPHUI-HOH, TUAPOCYTb(PAT-HOH.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

BoccranoBuTenpHBIE CBOHCTBA CEPOBOOPOIA.

[Tomyuenue u cBoiicTBa CyNH()UIOB METAIIIOB.

lMunponus cynbQumos.

OxkucnuTeIpHbIC U BOCCTAHOBHUTEIBHEIE CBOMCTBA OKcHa cephl (IV) 1 cepHUCTOM KUCTOTHI.
Peaxuus na HoSOs u ee comnu.

CBOCTBa CEPHOU KUCIIOTHI.

Peaxiuu Ha noH SO42.

Nouobowhe

KoHTpo/bHBIe BONPOCHI U 3a1a4H.

. HazoBute amnorpomnHsle Mogudukanuu cepbl. UeM OTIMYAETCS aUIOTPOIHUS Cephbl?

. UeM OOBSCHSIOTCS] TUDIIEKTPUUECKUE CBOMCTBA Cepbl?

. HazoBuTe BaxkHeiimme 001acTH MPUMEHEHHUS CEPBI.

. Kakue coennHeHys Ha3bIBalOTCS THOCOSIMHEHUAMU?

. JaliTe XapakTepUCTUKY CYIb()HUIOB HIEMEHTOB.

. aiiTe XapakTepruCTHKy CBOMCTB THOCEPHOH, IBYCEPHON U TIEPOKCOBYCEPHOM (HaJCEPHOIT) KUCIIOT.

. [Ipu nevicteuu Ha 0,1 M pactBop THOCyb(haTa HaTpus (Na2S;O3) U30BITKOM CEPHOM KHUCIIOTHI OBLIO
nonyueno 4,8 r ceprl. Kakoii 00beM pacTBopa THOCYNIb(haTa HATpUs OBbLT B3SIT AJISl peakuuu?

. Jommcate ypaBHEHUs peakIuid, MNPOTEKAIOUINX MEXAY KOHIICHTPHUPOBAHHON CEPHOM KUCIOTOH U
CJIEAYIOIIMMHY BEIECTBAMU:

NN AW

o0
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PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

H2SO4 + Fe =
H2SO4 + Mg =
HoSO4+ Ag=
H2SO4+ P =
H2SO4 + HI =
9. Kakyro maccy cepbl HaJ0 C:Ke4b M OKHCIHUTH NPOAYKT 10 okcuaa cepsl (VI), 4roObl pacTBOpWB Bech
noryueHHbId okcun B 400 mu 20 %-Horo pacTBopa cepHoit kucioTs (1. 1,14), moxyunts 60 %-Hb1i
pactBop?

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

Bonpocsl 119 caMocTOATEILHON MOATOTOBKH:
OOmas xapaktepucTuka p-3neMeHToB V rpymmsl (monoxkenne B [IC snmeMeHTOB, 37eKTpOHHBIE (DOPMYIBI U
3JIEKTPOHHO-CTPYKTYPHBIE AMArpaMMbl BaJICHTHBIX CJIOEB aTOMOB M 3JIEMEHTApHBIX MOHOB, BO3MOXHBIE U
MPOSIBIIIEMbIE CTETICHU OKHUCIICHUS).
Crpoenne Monekynbl a3ora nmo Meroay BC. 3aBUCMMOCTP XMMHUYECKHUX CBOWCTB a30Ta OT CTPOEHUS
MOJICKYJIBI.
Awmmuak. [lonyyenne B mabopaTopuu U B MpOMBIIIICHHOCTH. CTpOGHUE MOJIEKYJBl aMMHaKa, cliocOOHOCTD
00pa3oBBIBATH BOJIOPOIHYIO CBSI3b M €€ BIUSHHUE Ha PACTBOPHMOCTb.
dusznyeckrue M XUMHUYECKHE CBOHCTBA aMMMaka (KHCJIOTHO-OCHOBHBIE CBOMCTBAa C MO3ULMH  TEOPHH
3NEKTPOIMTHUECKOMN AUCCOIMALINH, TPOTOJUTHUECKON TEOPHH KUCIOT U OCHOBAHUH; 3JIEKTPOHHO-JOHOPHBIE
CBOMCTBA; OKUCIUTEIILHO-BOCCTAHOBUTEIBLHBIC CBOMCTRA).
I'upponus coneit aMMoHuUs.
KagecTBeHnble peakiuy Ha aMMHaK U MOH aMMOHHUSI.
Azotucrasg kucnota. Hurtputel. CtpoeHue HHUTpPHUT-HOHA. PacTBOpUMOCTD HUTPUTOB W WX THIPOIH3.
OKHCIUTETHHO-BOCCTAHOBUTENbHBIE CBONCTBA HUTPUTOB.
A3zotHas kucnora CTpoeHHe MOJIEKYJIBI a30THOUM KHMCHOoThI o Metoxy BC. Hutpartsl.
HuTtpar-uoH, crpoenue, cmocoOHOCTh K THAPOIN3Y. PacTBOpUMOCTh HUTPATOB.
OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIEC CBOMCTBA @30THOM KHCIOTHI Pa3IMUHBIX KOHIICHTPAITUI U €€ COJICH.
KagecTBeHHble peakliuil HA HUTPUT- U HUTPAT-UOHBIL.

HpI/IMepHBIe 3adaHudA Qs NHUCbMEHHOM KOHTpOJ’[LHOﬁ paﬁOTLI:

Bapuant Ne 1

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE JOIUILIHUTE
MPOAYKTHI PEaKkMy U paccTaBbTe KOIQ(PUIMESHTHI:

a) KNO; + KMnQO4 + H,SOs — KNO3z+ MnSO4 + ...

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

OGbscHuTe pasaumuume BaneHTHbIX yrioB B NBrs (£107,5°) u PBrs (£90°). CocraBbTe 31€KTPOHHO-
CTPYKTYpHYIO IuarpamMmy mosiekynsl PBrs. M300pasute nmepekpbiBaHne aTOMHBIX OpOuTajeid, oOpa3yromux
CBSI3U B OTOHM MOJIEKyJie. YKaKUTE THII CBS3€H MO XapaKTepy MepeKpbIBaHUS aTOMHBIX opOuTanei u Gopmy
MOJIEKYJIBI.

Hazosure KC Ky[Fe(CN)s], ykakure ero coctaBHbIC 4acTH, HAIUIIUTE YPABHEHUS IEPBUYHOW M BTOPUIHOM
JMCCOLMAINH, BBIPAKEHUE IS 00IIeii KOHCTaHTBl HECTOMKOCTH.

Bapuant Ne 2

CocTaBbTe YpaBHCHUA HOJ‘IypeaKL[I/If/'I (MeTOI[OM HOHHO-3JICKTPOHHOTO 6aﬂcha), Ha HMX OCHOBE€ AOIMUIIUTE
MIPOIYKTHI PEaKIK U paccTaBbTe KOIQDUIIHMESHTHI:

a) KNO; + K»:Cr,07 + H,SO4 — KNOs + Crz(SO4)3 + ...

6) Bi(NO3)s + SnCl, + NaOH —> Bi + Na;SnOs + ...

HCHOHBS}’H MMOJIAPU3alIOHHBIC MpCACTABJICHUA, TCOPCTUUCCKU O6OCHy1>'ITe

criocoOHOCTh MOHOB conu K3PO4 k ruaponusy. CoctaBbTe MOHHO-MOJIEKYJISIPHOE U
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o pa3padorke u peamuzanuu OIOIT COI'Y
MOJIEKYJIIPHOE YPAaBHEHUS THAPOIN3a 3TOM COJIM, a TAKKE€ PacCMOTPUTE THAPOJIN3 C
MO3UIHAN TPOTOJUTUYECKON TEOPUM KHUCJIOT M OCHOBAHMM. YKaxure 3HaueHue pH
pactBopa KsPO4 (pH>7, pH<7, pH=7).
OObsicuute pasziuuue BaneHTHbIX yrioB B NHz (£107,5°) m AsHs; (£90°%. CocrabTe 31meKTpOHHO-
CTPYKTYpHYIO Auarpammy Mosekynbl AsHs. M300pasute nepekppiBaHHe aTOMHBIX opOuTanei, 00pa3yrommx

CBSI3M B OTOH MOJIEKyJe. YKaXUTEe THUI CBSA3EH MO XapaKTepy NepeKpBhIBaHUs aTOMHBIX opOuTanei u popmy
MOJICKYJIBI.

Bapuant Ne 3

CocTaBbTe ypaBHEHHS MOJIYPEaKIil (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMHUIINTE
MPOAYKTHI pEaKkiy U paccTaBbTe KOIQPUIHMESHTHI:

a) Mg + HNO3(coun) = Mg(N03)2 +NOT+ ...

6) Bi(NO3)3 + SnCl, + NaOH — Bi + Na;SnOs + ...

Hcnonb3ys nossipu3alioHHbIC PEICTABICHUS, TEOPETUIECKH 000CHYHTE crIocoOHOCTh HOHOB comu NasPOs k
rugponnsy. CocTaBbTe MOHHO-MOJEKYJISIPHOE M MOJIEKYJSPHOE YpaBHEHHUSI THAPOJIM3a 3TOW CONH, a TaKKe
pPacCMOTPUTE TUAPOJIN3 C TMO3ULUI IPOTOJIUTUYECKON TEOPUU KUCIOT U OCHOBaHUU. YKaxuTe 3HaueHue pH
pactBopa NasPO. (pH>7, pH<7, pH=7).

OGbsacauTe pasaumume BaneHTHeIX yrmoB B NHi (£107,5% m AsHs (£90°. CocraBbTe 31€KTpOHHO-
CTPYKTypHYIO nuarpammy monekynbl NHs. M3o00pasure mepekpbiBaHHE aTOMHBIX opOuTanel, o0Opa3yromux
CBSI3H B OTOM MOJIEKyJe. YKaKUTE TUI CBS3EH IO XapaKTepy NepeKphIBaHHUsS aTOMHBIX OpOHTanei u Gpopmy
MOJIEKYJIBIL.

Bapuant Ne 4

CocraBbTe ypaBHEHHS TMOJNypeakuii (METOJOM HOHHO-3JIEKTPOHHOTO OajlaHca), Ha WX OCHOBE JIOMHUIINTE
MIPOJYKTHI PEaKIIUU U paccTaBbTe KO3 PHUIIMEeHTHI:

a) PH; + KMnQO, + HCI —» HsPO,4 + MnClI, +...

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

Hcnone3ys nonspru3aniioHHBIE TPECTaBIeHN, TeOpeTHIecKu 000cHy#Te crtocoOHOCTh MOoHOB comu NaNO; k
ruaponu3y. CocTaBbT€ MOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YpaBHEHMSI THAPOJIM3a 3TOM CONHU, a TaKKe
paccMOTpUTE TUIIPOJIN3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa NaNO; (pH>7, pH<7, pH~7).

OObsicaute pasnuuue BaneHTHBIX yriioB B NCls (£107,5°) u AsCls (£90°. CocraBbTe 31E€KTpPOHHO-
cTpykTypHyIo auarpammy mosiekyibl NCls. M300pasuTe mepekpbiBaHHE aTOMHBIX OpOHTalieii, 00pasyroIux
CBSI3H B OTOH MOJIEKyJe. YKaXUTE TUI CBS3EH IO XapaKTepy NepeKphIBaHUs aTOMHBIX opOuTanei u popmy
MOJIEKYJIBI.

Bapuant Ne 5

CocTaBbTe ypaBHEHHs MOJypeakiuii (METOJIOM HOHHO-3JIEKTPOHHOTrO OajiaHca), Ha MX OCHOBE JIOMHUIIUTE
MPOIYKThI PEaKIUK U PacCTaBbTe KOIPPUITHESHTDI:

a) NaNO;s + Cu + HzSO4 — NO,1 + CuSO4 + ...

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

OObsicaute pasnuuuve BaneHTHBIX yriioB B NCls (£107,5°) u AsCls (£90°. CocraBbTe 31eKTpOHHO-
CTPYKTYpHYyIO auarpammy mojiekyiasl ASCls. M300pasute mepekpbiBaHne aTOMHBIX opOuTaneil, 06pa3yromux
CBSI3M B 9TOH MOJIEKyJie. YKaXHUTE THII CBS3€H 10 XapaKkTepy MEepeKphIBaHUS aTOMHBIX opOuTaneii u gopmy
MOJICKYJIBI.

HazoBute coennuenus no Homenknatype UIOITAK (agmanTupoBaHHBIN BapHaHT); YKaXXKHUTE, K KAKOMY KIIaccy
onu otHOcsaTCH: KH2POy; BiONO3; Hg(NO3)2X2H20; NH;CaPOy; Fe(N03)3; Bi(OH)zNOQ,; As20s; HzAsO,.

Bapuant Ne 6
CocraBpTe ypaBHEHHS IMOJIypeakuid (METOIOM HOHHO-3JIEKTPOHHOTO OajiaHca), HA WX OCHOBE JOIUILIUTE
MPOIYKTHI PEAKIIUH U PacCTaBbTe KOIPPUITHEHTHI:
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
a) HNO; + K,Cr,07 + HoSOs — HNO3z + Cra(SO4)s + ...
0) Bi(NO3s)s + SnCl, + NaOH — Bi + Na;Sn0Os + ...
OGbsacHuTe pasznmuune BaneHTHeIXx yraoB B NHs (£107,5°) um PHs; (£90°). CocraBbre 3meKTpoHHO-
CTPYKTYpHYIO nuarpammy mojekyisl PHsz. M300pasute nmepekpbhiBaHHe aTOMHBIX OpOUTaNCH, 00pa3yromux
CBSI3M B OTOH MOJIEKyJe. YKaXKUTEe TUI CBSA3EH IO XapaKTepy NepeKphIBaHUs aTOMHBIX opOuTanei u popmy
MOJIEKYIIBI.
Haszosute KC Kj3[Fe(CN)s], ykaxkute ero cocTaBHbIC YaCTH, HAITMITUTE YPABHCHUS MMEPBUYHON ¥ BTOPUIHOM
JUICCOITUAITIH, BEIPAXKEHUE JIJIs1 001l KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 7

CocraBpTe ypaBHEHHS IMOJIypeakuil (METOJOM HOHHO-3JIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MIPOIYKTHI PEaklny U paccTaBbTe KO3 PHUIMeHTHI:

a) NaNO; + K>Cr,07 + H,SOs — NaNOs + CI’z(SO4)3 + ...

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

Hcnone3ys monsipu3aiiuoHHbIE TIPEICTABICHUS, TEOPETHUECKA 000CHYHTEe criocOOHOCTh HOHOB com K3ASO,
K ruaponu3y. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPaBHEHHUS THIAPOJIM3a 3TOW COJH, a TaKkxKe
paccMOTpUTE TUIPOJIN3 C MO3ULUN MPOTOJIUTHUYECKON TEOPUM KHUCIOT U OCHOBaHUM. YKaxute 3HaueHue pH
pactBopa KzAsO4 (pH>7, pH<7, pH=7).

HazoBute coenmnuenus mo HomeHnknarype MIOITAK (amanTupoBaHHBII BapHaHT); YKAXKHUTE, K KAKOMY KIIACCY
onu otHOcsTCs:: NHaMgPO4x6H20; HPO3; KoHPO4; KNO2; FeOH(NO3),; NH4NOs; Bi2O3; ShOCI.

BapuanTt Ne 8

CocraBbTe ypaBHEHHS MONypeakiuii (METOJOM HOHHO-IJIEKTPOHHOTO 0anaHca), Ha WX OCHOBE JOMUIIUTE
MIPOJYKTHI PEaKIUU U paccTaBbTe K03 PpHuImeHTsr:

a) H3POs; + KMnOs + H,SOs — H3PO4 +

NOz+...MnSOq + ...

6) Bi(NO3)3 + SnCl, + NaOH — Bi + Na,S

Hcnonb3ys monsipuzaliioHHbIE MPECTaBICHUs, TEOpETHYECKH 000CHYHTe criocoOHOCTh noHOB cosin KNO-
rugposn3y. CocTaBbTe HOHHO-MOJCKYJSIPHOE M MOJICKYJISPHOE YPaBHEHHUS THAPOJIA3a 3TOW COJH, a TaKKe
paccMOTpHUTE THUAPOIM3 C TIO3UIUI MPOTOIUTHUECKON TEOPUU KHCIOT M OCHOBaHWU. Ykaxurte 3HaueHue pH
pactBopa KNO; (pH>7, pH<7, pH~7).

OGbsacHUTe pasaumuue BaneHTHeIX yrioB B NBrs (£107,5°) u PBrs (£90°. CocraBbTe 31€KTPOHHO-
CTPYKTYpHYI0 nuarpammy mosekyisl NBrs. M3o00pa3ute nepexkpriBaHne aTOMHBIX OpOHUTalieii, 00pa3yromnmx
CBSI3U B ATOM MOJIEKyJie. YKKUTE THIT CBS3CH MO XapaKTepy MepeKphIBaHMs aTOMHBIX opOuTanei u Gopmy
MOJICKYJIBI.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

ITony4yenue u cBOWCTBAa OKCHIIOB a30Ta.

ITonyuyenue ammuaxa.

CBoiicTBa aMMHaKa.

OO0pazoBaHre aMMHUAYHBIX KOMILIEKCOB.

Peaknusg Ha MOH aMMOHMUSL.

Bo3sronka xnopuaa aMMOHUSL.

[Tony4yenue u cBOMCTBA a30TUCTOM KUCIOTHI.
OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HUTPUTOB.
. CBolicTBa a30THOHW KHCJIOTEI.

10.PaznoxeHre HUTPATOB MPU HATPEBaHUU.

CoNoOA~WNE

KouTpoabHbIe BONIPOCHI M 3a1a4M.
1. UYem oObscHAeTcs HeOoJbIIAs XMMHUYECKas aKTUBHOCTH a30T4 B CBOOOIHOM COCTOSHMH?
2. VKaKuTe CXOAHBIE M OTIMYMTEIbHBIE YEPTHl B XUMHUH a30Ta U pocdopa.
3. Yro takoe murpuabl? Kakue THIBI HUTPUIOB BaM U3BeCTHHI? KakoBO 3HaueHHE HUTPUIOB B

50



MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpanuna 51 u3 117

®OI'BOY BO «COI'Y»

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

TeXHUKe?

4. Jlaiite XapaKTEepUCTHKY a30THOH, (OC(HOpHOU, a30THCTON KHUCIOT MO CHIC U OKUCIHTEIBHO-

BOCCTaHOBUTEIHHOH CIOCOOHOCTH.

CoctaBbTe hopmyIel coennHeHm pocdopa ¢ aTrOMUHIEM, C CEPOH.

CocTaBbTe ypaBHEHHS pEakIMid TEPMHUYECKOTO pa3lIoKEeHHs HUTpaTa, HUTpHUTA, ¢ocdaTta,
XJIOpHJa M AUXpomaTta aMMOHHA. Kak mo0Ka3arh, 4TO MEPEYUCIICHHBIE CONM SBIAIOTCA COISIMHU
aMMOHHMA?

7. W3o6pasure CTPYKTYpy OKCHIOB a30Ta ¥  HAMUIIMTe yPaBHEHHS PEaKiUid HX
B3aUMO/JICUCTBUA C BOJIOW U PACTBOPOM IIIEJIOYH.

8. OTHOCSTCS T peakiy B3aMMO/ICHCTBHS THOKCH/IA a30Ta C BOJOW M C PACTBOPOM IIEIOYH K
OKHCIIUTEIbHO-BOCCTAHOBUTENBHEIM? OTBET MOJATBEPIUTE YPAaBHEHUSAMH pEaKLni.

9. CocraBbTe ypaBHEHHSI PEaKIHii, B KOTOPBIX A30THCTas KHCIIOTA SIBJISCTCS:

10. a) BoccranoBuTeneMm;

11. 6) okucnurenem.

12. Momucarh ypaBHEHUS PEaKIHii, COCTABUTH SIICKTPOHHO-HOHHBIC YPABHEHUSL:

KNO3 + K>Cro07+ HNO3 = CI’(NOs)s + ...+ ...
NO +NO; + NaOH =
Al + KNOs + KOH = K3AIOs+ NHz + ...

13. Ckombko mumumnurpoB 96  %-moro pactBopa HpSOs (1,84  r/mi) norpeOyercs s
B3aumozneicteus ¢ 10 r NaNO3z npu HecunbHOM HarpeBaHuu? CKOJBKO TI'paMMOB a30THOU
KHCJIOTHI IPH  3TOM NOJy4uTCs, eciau 4 % ee paznmaraercs BO BpeMs peakiuu?

14. OcymecTBuTh NpeBpalieHue:

Cag(PO4)2 — CaHPO4 — Ca(HzPO4)2 — Ca3(PO4)2.
15. Hamucars ypaBHeHus ruaposusa opomuaa pocdopa (V), ioauaa dpochopa (I1I).
16. Ckonbko TpaMMOB HUTpUTa HATpWs MOTPeOyeTcs i BOCCTAHOBJIEHHS B KUCIOM cpene
nepMaHraHara kamnus, coaepxaiierocs B 250 mi 0,1 m pactBopa?
17. Bce 1t HUTpATHI OIMHAKOBO pa3iiararotcs nmpu Hapresanuu? [IpuBeuTe ypaBHEHHS pEaKIIUid.
18. Hanwumwire ypaBHEHWs peaki[Mil B3aMMOJEHCTBHS pa30aBICHHONW a30THOM KHMCIIOTHI C KAIUEM,
LIUHKOM U MEABIO.

19. Hanumire ypaBHEHHs peakiMil B3aUMOJEHCTBUsS KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C
KaJIieM, IMHKOM U MeJIbIO.

20. Tloyemy B peakiMy B3aMMOJCHUCTBHS I[IMHKA C pa30aBICHHOW a30THOM KUCIOTON aMMHaK He
BBIICNAeTCST B Buje Traza? Uro ¢ HUM mpoucxonut? Hamwumure ypaBHEHHE NPOTEKAIOMIEH
peaxiuu.

oo

JJABOPATOPHOE 3AHSITHUE Ne 6: «p—3Jementsl V rpynnbl. @ocdop». (4 yaca)

Bomnpocsl Ajis1 caMoCTOATENbHON MOATOTOBKH:

1.

wmn

ok

Coenunenust dochopa (V). DocdopHble KUCIOTH (MeTa-, OpTO- U AUQOCHOpHAsS KHUCIOTHI), COIU
dhochopubIx KUCIOT. PacTBOprMOCTE opTodochaTroB B BojE, THAPOIIH3.

KagecTBennsle peakiiui Ha aHUOHBI (POCHOPHBIX KUCIIOT.

Oxcupast u ruapokenasl Meimbsika (I u V), cypsmsr (111 u V), Bucmyta (Il u V). Mx xucnotHo-
OCHOBHBIE U OKHUCITUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA.

Ocobennoctu ruponu3a coieit cypsMmsl (1) u BucmyTa (111).

KadecTBeHHbIE peakilnyi Ha apCCHUT- U apCeHAT-HOHBI, Ha HOHbI CypbMbI (111) 1 Bucmyta (111).

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

agrwbdE

Peakuus Ha dpocdar HoH.

Counu opTohochOopHON KHCITOTHI.

[Tony4yeHnue ocHOBaHUM U UCCIIETOBAHUE UX CBOWCTB.
AmMdoTepHBIC THAPOKCHIIBI.

ITonydenue coieit U UX CBOMCTBA.
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
KoHTpoabHbIe BONIPOCHI H 3a1a4H.
CocraBpTe Tabmuiy «CpaBHHUTENbHAs XapaKTEPUCTHKA aLIOTPONHBIX Moaudukanuii ¢ocdopa». B
Ta6J'II/IHy BHCCUTC CJICAYIOINMEC JAaHHBIC: IIOJYUCHHUE, CTPOCHHC, YCTOP'I'{I/IBOCTI) U OTHOCHUTCJIbHAs
peaKkIuOHHAsT CITIOCOOHOCTD.
Ucrone3yst nuTepatypHble UCTOYHUKH, YKaKUTE (OPMYINBI (COCTaB) CIEMYIOMNX BEIIECTB: CYpPhMSHBIN

Oneck, amatut, hocoputHas Myka, aMmmMo(oc, IPEHUIUTAT, MPOCTOU cyrepdocdar, nBoitHON cynepdocdar,
MBIIIBSKOBBINA KOJTYCIaH.

3.

© N O

10.
11.
12.
13.

14.

15.

Kak u mouemy W3MEHSIOTCS TEPMHYECKasi YCTOMYMBOCTb, KHUCIOTHO-OCHOBHBIE M OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC CBOWCTBA B PALY:
NH3s — PHz — AsHz — SbH3? OTBeT mintrocTpupyidTe ypaBHEHUSIMU PEaKIuii.
Ocymiectuts npespanierue: Caz(POs), — CaHPOs — Ca(H2POs)2, — Caz(POs)2.
Kakue BemecTBa MOXHO HCIOJIB30BaTh U OCYIIKH Ta3000pa3HOr0 amMMmuaka: (QocOpHBIH aHTHAPHI,
KOHIICHTPUPOBAHHYIO CEpHYIO KHCIIOTY, KayCTHUYEeCKyIo coay, TBepabiii KOH? OtBer MoTuBUpYIiTE.
[Homyuenue docdopa. Xapakrepuctika GochOoprUTOB U allaTUTOB.
OxapakrepusyiiTe pu3nuecKkrne 1 XUMHIECKHe CBOMCTBa Pochopa Kak MPOCTOTO BEIIECTBA.
Coenunenus pocdopa ¢ BOAOPOAOM U KHcTIOpoaoM. JlaiiTe M Ha3BaHUs U OXapaKTepu3yHTe.
Kakwue coennnenus HazpiBatotcst pochunamu? [Ipusenute mpumepsl.
Hamummre ypaBHeHHS peakiuii morydeHus: oprohocPOpHON KUCIOTHI HCXOIBI U3:
a) pocdara kampIUs
6) okcuma dochopa (V)
B) docopa
Kakoga cuna docopHoit kuciaoTsl? XapaKTEepHBI JIX JJIsl HE€ OKUCITUTEIbHbBIE CBOWCTBA?
HanuiuTe ypaBHEeHUs peakiuii ruaponusa raorenuaos dochopa (1) u (V).
®docdopuble y1oOpeHus: XapaKTepHCTHKa, CTPOCHUE, IPUMEHEHHE.
Kakwue cymecTByroT ammorporHsie Moaudukanuu ¢pochopa 1 Kak UX MOTyIUTh?
Kakve WOHBI TpPUCYTCTBYIOT B pactBope oprodocdopHoit kucnotel? Hanumure ypaBHEHUS
COOTBETCTBYIOILIEH PEAKLIUN.
BopoponHsie coennHeHNsT MBIIBAKA, CYpbMbI U BUCMYyTa. Kak oHM ceOs MpOsBIISIOT B OKMCIUTEIBHO-
BOCCTAHOBHUTENBHBIX peakiusix? OTBET MOATBEPIUTE PEAKITUSIMHU.

16.  OTkpbITHE MBIIIBSKA [10 METOAY Mapiia: XuMU3M, IPUMEHEHHE,
17. Kakoii w3 ruapokcumoB obnamaer Ooiiee OCHOBHBIMH cBoiicTBamm? JlaliTe COOTBETCTBYIOIIUE

00BSICHEHHS, TOAKPEIICHHbBIE PEAKLIUSIMHU:
a) ruapoxcut Mbibsika (111) wmu rugpokcua Meimbska (V)
0) runpoxcuz BucmyTa (I1I) mmm runpokcun cypsmst (110)

18.  llepeuncnuTe Bce KUCIOTHI MBIIIbSKA M CypbMBI. Kak Ha3pIBAIOTCS COJIM ATHUX KUCIOT?
19. Kak mnposiBisitoT ce0sl KUCIOPOJHBIC COCIUHEHMSI MBIIIbIKA, CYpbMbl W BHUCMYTa CO CTCIICHBIO

OKHCIJIeHHUS +3 U +5 B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINAX.

20. TasoreHMIBl CypbMBI, MBIIIBSKA 1 BUCMYTa, X CBOMCTBA.

21. Cynbhuasl cypbMbl, MBIIIbSIKA H BACMYTa, KX CBOMCTBA. THOCOMH.

22. TlpuMmeHeHHe COSIMHEHHUH MBIIIbSIKA, CypbMbl H BACMYTa B MEJUIIMHE U (hapMallvy.

23. CocraBbTe YpaBHEHHMsI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUid MepeBoAa apceHaToB B
apCEHUTHI. Y paBHANTE UX 3JIEKTPOHHO-MOHHBIM METOJIOM.

24. CocraBbTe ypaBHEHHE OKHCIHMTEIbHO-BOCCTAHOBHTEIBHOW PpEaKIMU IMPepeBojia BUCMYTHII-HOHA B
BHCMYTAaT-HOH. Y paBHANTE peakui0 HOHHO-3JIEKTPOHHBIM METOJIOM.

25. IlpuMeHeHHe COeTMHEHUH MBIIIBSIKA, CypbMBbl M BUCMYTa B (hapMaluu.

26. HamumuTe ypaBHeHUe peakiuu rujponusa xiopuaa BucmyTa (II1) n ykaxwure, kak MOXKHO CMECTHUTD
PaBHOBECHE THIPOJIH3A.

27. HamumuTe MoNeKyJsipHbIEe (OPMYJIBI CIEAYIOLIMX COETUHEHUI: apceHaTa Kajablys, TUTuApoapceHara
HATpUsI, METaapceHaTa Kajus, apCUHa, apCeHH/Ia Kallksl, BUCMYTHJIa MarHus, OKcocyibdaTta cypbMbl
(1), rekcarunpokcoctrbara (V) Hatpusi, okcocynbdara Bucmyta (II1).

28. HamumunTe ypaBHEHMs peakuudi B MOJEKYIAPHOH M MOHHOH (opmMax, C IOMOLIbIO KOTOPBIX MOXKHO
OCYILIECTBUTH CIEAYIOIINE IPEBPAIICHNUS:

a) Sb(OH)3 — Na[Sb(OH)a]
0) As;0; — H[AS(OH)4]
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29. Kako#t oobem 0,5H pactBopa motpeOyercs st okucieHus 450 mur 0,1H pacTBopa oproapceHara
unatpusi? (Omeem: 90 mn).

30. CkonbKO JIUTPOB CEPOBONOPOJA BBIACIUTCS NMpH B3auMonaedcTBuu 20 I THOapceHaTa aMMOHHS C
consHOW KucnmoToN? OmnpenenuTe, CKOIBKO MOJEKYNI COACPKHUTCS B TIOIYYEHHOM oOOBeMe
cepoBogopona? (Omesem: 2,6 1, 6,22-10° monexyn).

31. Kakoe xonmyectBo okcuza Mbiiibsika (I1I) MokeT OBITh OKHUCIICHO B MBIIIBSIKOBYIO KUCIOTY 20 M
64% pacteopa HNO;3 (p = 1,4 r/cm®), ecmtu HNO3 BoccranasiuBaetcs 10 NO?

32. Kakoii 00beM Bo3ayxa (NP HOPMAJBHBIX YCIOBHUSX) MOTpedyercs st oOkura 1 T BHCMYTOBOTO
Onecka, coaepxkamiero 82% BixS3?

33. CocraBbTe peaklMy B3aWMOJCHCTBHUS OKCOBHCMYTaTa HaTpHUsl C PacTBOPOM cyib(daTa MapraHia B
KHUCJION cpenie.

34. Jlonumwure ypaBHEHHS PEaKLUil U COCTABbTE SIEKTPOHHO-MOHHBIE CXEMBI:

a) Bi2O3 + H,0; + H,SO4 —
6) NaBiOs + FeSO4 + NaOH —

35. 3akoHuUMTE ypaBHEHHUS peakIUil, paccTaBbTe KOIPPUIMEHTH, YKOKUTE OKUCIUTENb U
BOCCTAHOBHUTEJIb:

a) As + Ko,Cr,07 + H,SO4 — Crz(SO4)3 + ...
6) Sh,03 + KMnO, + HCl — MnCl, + ...

B) H[AS(OH)4] + HNO3(ouny — NO + ...

r) As + NaClO + NaOH — NaCl + ...

IL) Sh,03 + Bro + KOH — KBr + ...

e) Sb + KCIO3 + H.SO4 — KCI1 + ...

JJABOPATOPHOE 3AHATHE Ne 7: «p- 3nementsl IV rpynnsl. Yriepoa. Kpemuuii». (4 yaca)

Bonpocsl A9 caMocTOATEILHON MOATOTOBKH:

1. OcoGeHHOCTBh CTpOEHHS aToMa yriepoaa. YTJIepo, KaKk OCHOBA OPraHWYECKHUX COCAMHEHHH.

2. Amnorponus yriepoja. Uto Takoe akTHBUpOBaHHBIN yroyb? [ToHsTue 06 agcopOuum.

10. Okcup yriepona (IV). Ctpoenue Mosekyibl, pU3NUECKUe U XUMUYESCKHAE CBOWCTRA.

11. YronbHas KHCIOTa U €€ coyiu: KapOOHAThI, THAPOKAPOOHATEI; pACTBOPUMOCTD B BOJIE, TUAPOIIN3, TEPMUYECKOE
pasnoxeHue.

12. KavecTBeHHbIe peakiuu Ha okcua yriaepona (IV), kapOoHaT- U TuapoKkapOOHaT-HOHBI.

13. Okeun kpemuus (IV). KpemHueBble KHCIOTH (OpTO-, MeTa- MeTagukpeMHueBas). Cuimkarenb. CHIMKAThL:
PacTBOPUMOCTb B BOJIE, rHAposiu3. CTEKIIO M €ro BhIIIEIaYlBaHuUe.

14. KadyecTBeHHas peakys Ha CUIMKAT-HOH.

IIpumepHbIe 3a1aHUA 1J151 TMCbMEHHO KOHTPOJILHOI padoThI:

Bapuant Ne 1
Onummre KavyeCcTBEHHBIE pEaKUMM Ha KapOoHaT- W TUApoKapOoHaT- WOHBL. Hammmmre ypaBHEHHS
COOTBETCTBYIOIINX PEAKLUH. YKaKUTE aHATUTUYECKUH 3 DeKT.

Bapuant Ne 2

OxapakTepusyiTe yriepon, UCXOls U3 IOJOXKEHHS B NMEPHOAMYECKOM CHUCTEME 3JIEMEHTOB: 3JIEKTPOHHAs
¢dopMyna M BIEKTPOHHO-CTPYKTYypHasl AMarpamma, OCOOCHHOCTH aToMa YIJIepoja, BO3MOXHBIE CTEICHH
OKHCJIEHUSI.

Bapuanrt Ne 3

CocraBbTe dJEKTPOHHO-CTPYKTYPHYIO AWarpaMmy MoJeKyinsl okcmma yriepoma (1V). VYkaxkure Tum
rUOpUAM3aIMY ATOMHBIX OpOuTaseit yriepoza (BaaeHTHbIH yron 180°) u reoMeTprudeckyro GopMy MOJIEKYIIBI.
CKOJIBKO G- U T-CBSI3€H 00pa3yeT aToM yriepoja B 3TOH MoJieKyJe?

Bapuant Ne 4
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Jomummte ypaBHenue peakiuu  FeCls + Na;COs+ H,O — ...,
YUYHUTBIBaA, 4TO TUAPOJIN3 IPOTEKACT A0 KOHIA.

Bapuant Ne 5

CocTaBbTe 3JIEKTPOHHO-CTPYKTYPHYIO auarpamMmy Mmouiekyibl AlFs, ykaxuTte THn ruOpuau3aiiud aTOMHBIX
opOuTanei, ecnu BadeHTHBIH yroa cocraiaser 120°. Kakyro ¢opmy wmmeer wmonekyna? W3obpasure
NepeKpbIBaHUE aTOMHBIX OpOUTasel altoMUHuA U propa.

Bapuant Ne 6

Hanumure ypaBHeHHs peakiyii, IpyU NOMOIIH KOTOPBIX MO>KHO OCYIIECTBUTDH MPEBPAIICHUS:

NaHCOz — CO, — CaCO3z — Ca(HCOs),

HazoBute coemgmHeHusi yriepoja, yd4acTBYIONIHME B TpeBpamleHHsXx, mno Homenkmarype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Bapuant Ne 7
Kakas paBHOBecHas crcTeMa BO3HWKAaeT MpHU pacTBopeHnu okcuaa yriaepona (IV) B Bome? Ykaxkute, Kyna
CMCCTUTCS PaBHOBECUC (BHCBO HIIN BHpaBO), €CJIM B 9Ty CUCTEMY BBCCTHU KaTUOHBI BOAOPOJA.

Bapuant Ne 8

OxapakTepu3yiTe KpeMHUH, HUCXOIS U3 IOJIOKEHHSI B MEPUOJUYECKON cucteMe siaeMeHToB. Hanwuiumre
AIIEKTPOHHYIO QOPMYITY U BIEKTPOHHO-CTPYKTYPHYIO AMarpaMMy BaJICHTHOTO CJIOSI aTOMa KPeMHHUS. YKaKUTe
BO3MOXHBIE CTETIEHH! OKHCIeHus. Hanummre ypaBHeHHE peakLuy TOMyIeHUS! KPEMHHEBOU KHUCIIOTHI.

DS KCONEPUMEHTAJUBHAS YACT b (OIbITHI)
AncopOuroHHas CITOCOOHOCTH IPEBECHOTO YTJISL.
BoccranoBuTenbHbIE CBOWCTBA YTIIAL.

[Tomyuenue u cBoiicTBa okcuaa yrieposa (IV).
CBoiicTBa o€ YTOIBLHON KUCIOTHI.
Omnpenenenue ruIpokapOOHATOB B BOJIE
[TonyyeHue KpeMHEBOI KUCIOTHI.

I'mpponns coneil KpEMHEBOM KUCIIOTBI.
[lony4yeHue ManopacTBOPUMBIX CHIIMKATOB.

Nk~ E

KoHTpo/abHbIe BONPOCHI U 3a1a4H.

1. OObscHuTe 00pa3oBaHuEe TPOHHOW CBs3u B Mojiekyse CO METOJOM BaJCHTHBIX CBSA3eH U METOJIOM
MOJIEKYJISIpHBIX opOwuTaneil. [IpuBennTe COOTBETCTBYIONIYIO JHEPTEeTHUYECKYIO CXEeMY. YKaKHUTE YHCIIO
CBSI3BIBAIONINX U Pa3phIXJIAIONUMX opouTaneii. KakoBa kpaTHOCTH cBsi3u B coliekyse CO?

2. Kaxkoit tun rubputuzanvu AO yriepoja uMeeT Mecto mpu oOpasoBanum Mojiekyisl CO.? Kakyro
reoMeTpuyecKyro GopMmy umeer 31a MoJieKyna? [IpuBeanTe COOTBETCTBYIOIIYIO CXEMY.

3. Hexoropsiii 00beM cMecH M3 IUOKcHAa yriepopa u okcuaa yriepoaa (II) mpu Beicokoil Temmepartype
MEJIJICHHO MPOIYCTHIIH 10 TpyOKe Haj n30biTkoM okcuia Menu (II). Uto mpon3onio npu 3ToM ¢ OKCHIIOM
mean (I11)? Hanumure ypaBHeHus peakiuii. I3MeHMWINCE 1 cOCTaB M 00bEM Tra30BOW CMECH TPH BBIXOE
U3 TPyOKH 110 CPAaBHEHUIO C IEPBOHAYATIBHBIM?

4. Monekynpl Kakoro BeIIeCTBA M KakW€ HOHBI HAaxOJSITCS B BOJHOM pacTBOpe OHOKCHIa yriepoma?
Hamummre cxeMy COOTBETCTBYIOIIETO paBHOBECHS B pacTBope. Kak m3MEHHTCS KOHIEHTpanus ANOKCHAA
yriepoaa npu 100aBJIeHUH B pacTBOP MIEIOYN?

5. Iloyemy kapOoHAaT KalbLUsl pacTBOpPSETCS B BOJE, HACHILICHHOM IUOKCHIOM yriepoaa? Hamummnte
COOTBETCTBYIOIIIEE ypaBHEHUE W OOBSICHHUTE MPOIECC PACTBOPEHUS, TOJIB3YSACH MPABUIIOM NPOU3BEICHUS
PacTBOPUMOCTH.

6. bomnpmie nnm Menbie cemu 3HaueHre pH B pacTBope kapOOHATOB IIEIOUHBIX MeTa/IoB? OTBET MOSCHUTE,
HaIMCaB COOTBETCTBYIOIINE YPABHEHNSI.

7. Kak Oynmer mporekaTh B BOJHOM pPacTBOPE pEakilvis B3aMMOJCHCTBHS KapOOHAaTa HATPUS C XJIOPUIOM
KallbIUs, C XJOPUIOM MU, C XJIOpUAOM anmtoMuHusI? HamummTe ypaBHEHHS COOTBIETCTBYFOIIUX
peaKIuid.
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8. Kakyro reomerpuueckyro ¢opMmy uMmeerT Moyekyna Metana? UeM oOBsCHSIETCS PaBHOIICHHOCTh BCEX
YETBIPEX CBsI3¢i B MOJICKyIe?

9. Yem 00BACHUTH, YTO METAH He 00JIamaeT KUCIOTHBIMU cBoMcTBamMu nogooHo HCI u He criocoOeH BXOIUTH
B KOMIUIEKCHBIE COETUHEHUS?

10. Cmecp razoB m3 okcupa yriepoxa (II), muokcuma yriepoga, MeTaHa W alUTelleHa MPOIYCTHIIH
MOCJICZI0BATEIEHO Yepe3 pACTBOPBI OPOMHOM BOJIBI M €IKOTO HaTpa. Hamuimure ypaBHEHHS TPOTEKAOIIUX
IIpH 3TOM peakiiii. KakoB cocTaB ocTaBIIelics ra30BOM cMecH?

11. 3akoHunTE ypaBHEHUS pEaKIINi:

a) Si + HF + HNO3z — NO + H,SiFg + ...
6) Si + NaOH + H.O —

B) SiO; + KOH —

r) Mg.Si + HCI —

1) Mg@.Si + NH4Cl — SiHs + NH3 + ...

12. TlomyuuTe U3 KBapIEBOTO TEcKa: a) KPeMHHH, 0) TeTpadTOpHI KPeMHHS, B) CHINKAT HaTpus. Hammmmre
COOTBETCTBYIOIINE YpaBHEHUS pPEaKIINi.

13. Kakas peakius NMpOTEeKaeT B BOJHOM pPacTBOpe CHiIMKara HaTpusa? UTo HaOJtoaeTCsl mpu A00aBICHUH K
HEMY XJIOpHIa aMMOHWsI? HamummTe cooTBeTCTBYIOINE YpaBHEHU. B KakoM ciydae peakius MpoTeKaeT
HaubOonee monHO? [louemy?

14. JleiicTBMEM KaKOro pPeakTHBAa MOKHO OJHOBpeMEHHO oOHapyxuTh MoHbl CO3® m SiOs* B pacTtBOpE,
coJieprKalieM KapOoHaT U CHIIMKAT HaTPHs?

JIABOPATOPHOE 3AHSITHE Ne 8: «p- 3JieMeHTHI IV rpynmel. OJsioBo. CBuHenm». (4 yaca)
Bonpocsl A1 caMOCTOATEILHOM NMOATOTOBKH:

1. Kak u3MeHsI0TCsS CBOWCTBAa OKCHJIOB U THAPOKCHIOB B TIpyIe I'épMaHUM, 0J0BO, CBUHEL?

Coenunenus onoBa (Il u V) u cBunna (Il u 1V), okcunapl, ruapokcuabl (KUCIOTHO-OCHOBHBIE

CBOICTBA).

KauecTBeHHbIE peakIuy Ha HOHBI SN>* u Ph2*,

Ha xakux cBoiicTBaX OCHOBaHO NPUMEHEHUE CBUHIIA U OJIOBA B TEXHUKE?

Ha3zoBwute pacnpocTpaHeHHBIE CIUIaBBI CBUHIIA U 0JI0BA M YKAKUTE X TIPUMEHEHHE.

Kakoe BemectBo Oyaer Oosee cunbHO ruaponusoBatbess — SNCl2 wmu SnCls? MotuBupyiite

OTBET.

N

ok w

IIpumepHbIe 3a1aHUA 1J151 TMCbMEHHO KOHTPOJILHOM padoThl:

Bapuanr Ne 1
Kax moxHO momyuuts ruapokcun onosa (II) B maGopatopun? Ykaxure, KaKUM{A CBOMCTBaMHU OH
o0JazaeT ¢ TOYKH 3pEHUs] TEOPUH DIEKTPOIUTHUECKOH muccormanud. OTBET MOATBEPAHTE
YPaBHEHUSIMH peaKkLuil.

Bapuant Ne 2
Kak MoxxHO momyuuts rugpokcun csunia (II) B maGoparopun? YkaxkuTe, KAKUMH CBOWCTBAaMH OH
o0nagaer ¢ TOYKM 3pPEHHS TEOPHUH DJIEKTPOJIUTHYECKOW naucconuanud. OTBET MOATBEPAUTE
YPaBHEHUSIMHU PEAKLIUI.

Bapuanrt Ne 3
Kak moxHO momyuuth tuapokcua onosa (II) B mabopatopun? YkaxkuTe, KAKHMH CBOWCTBAMH OH
o0jamaeT ¢ TOYKH 3pPEHUS TEOPUH DIEKTPOIUTHYECKON nucconuanuu. OTBET MOATBEPINTE
YPaBHEHUSIMH peaKkLuil.

Bapuant Ne 4
CocTaBbTe DIIEKTPOHHO-CTPYKTYpHYIO nuarpamMmy mojekynbl SnCly. Ykaxkure Tan rubpuauzaniu
aTOMHBIX OpOHMTAJICH OJIOBA B 3TOM MOJIEKYJIE, €CIIM BaJCHTHBIN yron coctasiser ~120°. M3o06pasute
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
MepeKphIBaHIE ATOMHBIX OpOWTaNel. YKaKWTe THII CBA3EH MO XapakTepy MepeKpBhIBaHUS aTOMHBIX
opoOuraneii. Kakyio ¢hopmy nmeeT monekyna?
Bapuant Ne 5
Kak moxxHo momyunts ruapokcua cBuHma (II) B maGopatopmm? YKakuTe, KaKUMH CBOHCTBAMH OH
o0JaaeT ¢ TOYKHM 3pEHUS] TEOPUH IIEKTPOIUTHIECKOH Arccoranuid. OTBET MOATBEPANTE YPABHEHUSIMU
pEaKUHuid.

Bapuant Ne 6
CocraBbTe MOHHO-MOJIEKYJISIPHOE U MOJICKYJISIPHOE YpaBHEHHUs ruiposu3a Hutpata cBunia (I1).
Vkaxure 3nauenue pH pactBopa (pH>7, pH<7, pH=7). PaccmoTpure mnpoiiecc rujpoiusa c
TOYKH 3PEHUS IPOTOJIUTUIECKONH TEOPUH KUCIOT U OCHOBAHUH.

Bapuant Ne 7
Kak moxno momyunts rumpokcun cunna (II) B maGoparopumn? VYikakuTe, KaKMMH CBOMCTBAMH OH
o0yazaeT ¢ TOYKHU 3PEHHsI TEOPHUHU JIEKTPOIUTUYECKON auccounanuu. OTBET MOATBEPANTE YPABHECHHUAMHU
PpeaKLMii.

Bapuant Ne 8

HanummTe ypaBHEHHS peakiuii, IpH MOMOIIM KOTOPBIX MOXXHO OCyHIeCTBUTH mpeBpamenus: Pb(OHy, —
Naz[Pb(OH)4] - Pb(Nog)z — Pbi2

HazoBute coeauHeHus CBHMHIIA, YYacTBYIOLIME B IpeBpalleHusX, Mo HoMmeHkiaatype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

DQKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)
B3aumoneiicTBue 00Ba ¢ KUCIOTaMH.
B3anmoneiicTBue 0510Ba CO IIEI0YaMHU.

[Tomyuenue u cBoiicTBa rugapokcuaa onosa (II).
KauectBennas peakiius Ha HOH Pb%*,
B3anmoneiicTBue cBUHIIA C KUCIOTaMHU.

[Tomyuenue u cBoiictBa rugpokcuna caunna (II).
OOHapy>keHre MOHOB CBUHIIA B PACTBOPE.

NookrwdE

KoHTposibHBIE BONIPOCHI U 3aa4H.

1. Kak B3amMoJieiicTByeT repMaHHii, OJOBO M CBHHEI] ¢ pa30aBlICHHBIMH COJISTHOW, CEPHON M a30THOH
KucnoraMu. Hammmmre ypaBHEHHMs NPOTEKAOIUX peakiuil. B kakoMm ciaydae pacTBOpeHHE CBUHIA
MPAKTHYECKU TIOTHOE?

2. Kak B3auMojeHCTByeT TepMaHHWH, OJIOBO M CBWHEI C KOHILEHTPUPOBAHHBIMH COJISTHOM, CEpHOW W
a30THOM kuciaoTamu. Hanmummre ypaBHEHMs NMPOTEKAKOLUX peakuui. B kakom ciydae pacTBOpPEHHE
CBUHI[A TPAKTUYECKH MOJTHOE?

3. Kak MeHSI0TCS BOCCTaHOBUTEIBHBIE CBOMCTBA MOHOB B paxy: Ge?*, Sn?*, Pb?*. Vkaxure nambonee
cJ1a0bIil BOCCTAHOBUTENh M HAIMIIUTE 3JICKTPOHHBIE (POPMYIBI ATHX JJIEMEHTOB B COOTBETCTBYIOIICH
CTETIEHN OKHCIICHHUSL.

4. Kak MeHSIOTCS OKHMCIMTENbHBIE CBOMCTBa MOHOB B psamy: Ge*', Sn*', Pb*. Vkaxure namGonee
CHJILHBIH OKHCJIMTENIb W HAIHIIUTE SJIEKTPOHHBIE (OPMYIBI 3THX JJIEMEHTOB B COOTBETCTBYIOIICH
CTETIEHN OKHCIICHHUSL.

5. HamumuTe ypaBHeHMs peakuui, yKas3blBaloIIMX Ha aMm(oTepHble cBoiicTBa ruapokcuga onosa (1) u
okcuaa ceuaIa (II).

6. Hamumure ypaBHeHus peakuuii monydenus: cynbpumos onosa (II), omoa (IV) u ceunna (II) u3
pactBopoB ux cojeil. Kakoil u3 cynbdumoB pactBopsieTcs B cyibduae aMMOHHs, a Kakod — B
TUCYb(pHUIe aMMOHUS?

JABOPATOPHOE 3AHATHE Ne 9: «p—-3JieMeHThI 111 rpynnsl. Bopy. (4 yaca)
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PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

Bomnpocs! Ajist caMoCTOATENbHOM OATOTOBKM:
OObmast xapakrepuctika p—aneMentoB Il rpynmel (MonokeHne B MEPUOTUUECKON CHCTEME, SIEKTPOHHBIE
(GopMynBl  aTOMOB, BO3MOXHBIE CTETIEHH OKHCIICHHUS, BaJCHTHOCTH). DJEKTPOHHAS NEQUIMTHOCTD U €€
BIIMSIHUE HA CBOMCTBA DIIEMECHTOB.
Bop. [IpocToe BeIEecTBO U €ro XUMHYECKast aKTUBHOCTb.
Oxcun 60pa, 6opHas KUCIIOTa (TOTyYeHUE, CBOWCTBA), KaueCTBEHHAasI peaklys Ha OOpHYIO KUCIIOTY.
Conu 00pHOH KHCTOTHI (MeTabopatsl, TeTpadopatsl). [ maponus rerpadoparta Hatpus (Oypsl). [lepmbl.
Bopuapr. Coenuaenus 6opa ¢ BogopomoM. OCOOSHHOCTH CTEPEOXUMHUHN U TIPUPOIa CBs3eil. [ mOpuTn3arus.
Ianorenunbl 6opa UX TUAPOIIU3 U KOMILIEKCOOOpazoBanue. TerpodTopodbopatsl.

DQKCHEPUMEHTAJNBHAS YACTb (OIIBITHI)

[Toryuenue opTOOOPHON KUCIOTHI.

CBoiicTBa OpTOOOPHOI KHCIIOTHI.

CgoiicTBa conelt 60pHBIX KucinoT. CBoiicTBa TeTpaboparta HaTPHSL.
[Tomyuenue 60pHOITUIIOBOTO Aupa.

el N

KoHTpoJsibHbIe BOIPOCHI M 32/1a4H.

1. [Tomyuenue, cBOWCTBa M TMPHPONA XUMHUYECKON CBS3M TaloreHumoB Oopa. HammcaTts ypaBHEHUS
peakiuii ruaposnsa BFs u BCls.

2. [Nony4yenue nubopana. [Ipupoma xumuueckoi cBs3u B aubopane? HamucaTh ypaBHEHHE peakmuu
nubopaHa ¢ BOJOM.

3. BopHas kuciora, noyueHue, cBoiictea. B3anmopaelictBue OOpHOM KUCIOTHI:

a) ¢ U30BITKOM IIEJI0YH;
0) ¢ HETOCTATKOM IENIOYH (TIPUBECTH YPaBHEHUS PEaKIIUi)

4.  KauecTBeHHbIE peakIK Ha OOp, XapaKkTepHbIe JIsl OOPHON KUCIIOTHI U ee coneil. [lpusectu
YpPaBHEHUS  COOTBETCTBYIOIIMX  peakuuil. IIpuMeHeHue  NaHHBIX  peakuuii B
dapmainieBTHUeCKOM aHanu3e. Hammcath ypaBHEHHS peakiuil Tuaponusza Terpabopara
Hatpus (| u Il cragun).

5. I'uaponu3 ranorennio p—anemenToB |l rpynmel. Hamucats ypaBaenus peakiuii ruaposusa BCls u
AICIl3. O0BsCHUTB IPUYHHY TOTO, YTO THAPOJIN3 IPOTEKAET O—PA3HOMY.

6. BzaumoeiictBue 0opa M aqOMHHHSL C KHCIOTaMH. Hammcath ypaBHEHHS COOTBETCTBYIOIIMX
peakuii ¥ pacCTaBUTh KOAPPHUIUEHTH HOHHO—JIEKTPOHHBIM METOJIOM.

JIABOPATOPHOE 3AHSITHE Ne 10: «p—3jeMeHTsbI 111 rpynmbl. AiroMmuHuii». (4 yaca)

=

ok w

Bonpocel JJIsi caMOCTOSAITEILHOI MOATOTOBKH:
AJTIOMUHWH KaK TIPOCTOE BEIECTBO, €0 XMMHUYECKAs aKTUBHOCTh. OKCHI ¥ THIAPOKCH]T ATFOMHHHSL.
CoelMHEHNsT ATFOMUHUS: OKCHUJ], THAPOKCHA. AM(OTEPHBIE CBOWCTBA THAPOKCHIA ATFOMUHUS C MO3UIAN
TEOPUH DIIEKTPOIUTUIECKOM TUCCOLMALIMHI U TIPOTOJUTUYECKON TEOPUH KUCIIOT M OCHOBAHMIA.
AmomuHatel. VIOH alfoMUHKS KaK KOMIDIEKCOOOPA30BaTeb.
Conu anoMuHus (CpeIHue, TBOMHBIE — KBACLBI), MX THIPOJINS.
KauectBennas peakuus Ha non A",

IIpumepHbIe 3aJaHUA ISl MUCbMEHHON KOHTPOJbHOM PadoThI:

Bapuant Ne 1
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Tonoxenue o pa3padorke u peamuzanuu OIOIT COI'Y
Cynbdun amromunus AloSz MONYydYarOT TONBKO CYXHMM ITyTEM, HAIIPUMED, CIICKAHUEM TOPOIIKOB ATFOMUHHUS C
cepoii. HamummnTe ypaBHeHHe 3TOH peakuuy. YTo MPOU30HAET C MOTYyYCHHBIMH JKENTHIMU KPUCTAJUIAMH TIPH UX
KOHTaKTe ¢ Bojoi? OTBET NOATBEPANTE YPAaBHEHUEM PEAKIIUH.

Bapuant Ne 2
Hanumure ypaBHeHHs peakiyii, IpyU NOMOIIH KOTOPBIX MO>KHO OCYIIECTBUTDH MPEBPAIICHUS:
AI(OH)3 — AICIlz — Al(OH)s — Co(AlO2).
HazoBute coenuHeHWs aXIOMUHES, Yy4YacTBYIONIME B TMpeBpalieHusx, mno HoMmeHkinatype MHWIOIIAK
(amanTupoOBaHHBIN BapUaHT).

Bapuant Ne 3
Homnummte ypaBHenue peakimu Alx(SOs)s + KoS + H,0 — ...,
YUYHUTBIBAs, YTO THAPOIIHA3 MPOTEKAET 10 KOHIIA.

Bapuant Ne 4
Kak MOXHO MONYyYHTH TUAPOKCU AMIOMHHUS B Taboparopun? YKaKuTe, KAKIMHA CBOWCTBAMHU OH O0NIaJaeT C
TOYKH 3PEHUS TEOPUH DICKTPOIUTUUCCKON Arccorranuu. OTBET MOATBEPAUTE YPAaBHEHUSIMU PEAKITUH.

Bapuant Ne §
Hazosute kucnotsr 6opa: HsBO3, HBO,, HoB4O7. Ykaxute, 11 Kakoi U3 HUX HE CYIICCTBIOT COJIU.

Bapuant Ne 6

CocTaBbTe IIEKTPOHHO-CTPYKTYpHYIO auarpammy Mosekyiabsl BCls, ykaxkure TUm ruOpuau3alid aTOMHBIX
opburaneii 6opa, ecnu BadeHTHBIH yron cocrasusier 120°. Kakxyro ¢opmy umeer monekyna? W3obpasure
MEepPEeKphIBaHKE ATOMHBIX OpOUTaNel Oopa | XJopa.

HazoBute coeamHeHHs yriepoja, YYacTBYIOIIME B TpeBpamieHusx, mo HoMmeHkiatype HWIOITAK
(amanTUpOBaHHBIN BapUaHT).

Bapuant Ne 7

Hanumnre ypaBHeHHs peakyid, IpH NOMOIIH KOTOPBIX MO’KHO OCYIIECTBUTH MIPEBPAIICHNUS:

A|2(804)3 - Al(OH)g - Na[Al(OH)4] - A12(804)3

HazoBute coenuHeHHs aJdIOMUHHS, Yy4YacTBYIOLIME B TMpeBpalleHusx, o HoMeHkiatype MHWIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Bapuant Ne 8
Kak MOXHO MONy4YHTh THAPOKCHJI AIIOMUHHS B Jabopatopuu? YKaKuTe, KAKAMUA CBOHCTBaMHU OH 00JIaJaeT ¢
TOYKH 3PEHHSI TECOPHUHU IIEKTPOIUTUIECKON Arccoranni. OTBET NOATBEPIAUTE YPABHEHUSIMH PEAKLIUIL.

9KCHEPUMEHTAJUBHASA YA CT Db (OIIBITHI)
OTHoOIlIEHHE aTIOMUHUSA K BO3AYXY.

B3anMoencTBie alIIOMUHUSA CO IIEJIOYaMU.

B3anMonencTBie alIlOMUHUASA C BOJOM.

BzanmoeiicTBHEe aTFOMUHHS C KMCIIOTaMH.

ITonydenne ruapokcuaa ATFOMUHUS U UCCIIEI0OBAHUE €TI0 CBOMCTB.
ANCOpOLIMOHHAS AKTUBHOCTD TMIPOKCHIA aTFOMUHMSL.

[Muaponus coneit anoMuHUS.

NoookrwdE

KOHTpOﬂLHBIe BOIIPOCHI M 3a/1a4H.
1. Ha oCHOBaHWHU TEOPHUH CTPOEHHSI AaTOMOB YKaKUTE BO3MOKHOCTE IIPOTEKAHMS PEAKITHIA U COCTAB 00Pa3yOIIHXCS
MPOYKTOB:

a) BF; + HF —

6) AlFs + NaF —

8) AlH; + LiH —
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
2. I/ICHOJ'IL?»YH 3aKOHOMEPHOCTH U3MCHECHUA CBOWCTB DJIEMEHTOB B HepI/IOHH‘IeCKOﬁ CHCTEMC DJIICMCHTOB,
OCYIIIECTBUTE PEAKIIUU CICAYIONINX MPEBPaIlCHHUI:
a) B — H3BO3z — NaxB4Oy
6) NazB4O7 — HsBO3 — 5203 —-B— HsBO3
B) Al — [AI(OH)s] — [Al(H,0)e]**
3. 3aKOHYHUTE ypaBHEHUS peakLuil:

a) Na,B4O; + H,SO4 + H,0O — F) Al + KNO3 + KOH —
6) A|2(SO4)3 + (NH4)28 + H,O — I[) B + HNO; —
B) Na;B.0O7 + H,0 — e) Na[AI(OH)4] '—

4. Beruucnure Maccy OOpHOI KUCIIOTHI, HOJTY4YE€HHOH JeiicTBUEM M30BITKA CEpHOU KUCIOTHI Ha 20 T OypEI
(mexarummpara TeTpabopaTa HaTpHs).

5. Kakoii 00beM 1M pacTBopa runpokcuna Hatpus motpedyercs g Heirpanusanuu 200 r 3% pactBopa OopHOI
KHUCJIOTHI?

6. Onpenenurte TUTP U HOPMAITLHOCTH pacTBopa Oypsl, 20 M1 kKoToporo HelTpanmsyetcs 16 mn 0,11 pactBopa HCL
7. Onpenenure [H*], pH u o 0,001M pactBOpa GOpHOH KHCIOTHI, MPUHUMAs BO BHUMAHHE TEPBYIO CTYIICHD €€
HMOHU3AIHH.

8. Kakmne cBoWCTBa COEMWHEHMII AFOMHHUS MOTYT OBITH HCIIONB30BAaHBI I €r0 OTHENEeHHS OT KaTHOHOB d-
aneMeHTOoB. [IpuBeanTe npuMepbl COOTBETCTBYIOIINX PEAKLIUH.

9. CocTaBbTe TaOJIUILY, OATBEPIKAAIOLIYI0 OOLTHOCTh M Pa3IMuUe CBONUCTB 00Opa v aJlOMUHUS U UX COCTUHCHHIA.
10. YeM MOXHO OOBSACHHTH, YTO AalIOMHHAHA B OOBIYHBIX YCIIOBHSAX COBEpPIICHHO HE B3aWMOJEHCTBYET C
YUCTON BOJOH, XOTS €ro 3JEKTPOAHBIN MOTEHIMAN 3HAYUTEIhHO MeHbIe O, HO OYpHO BBITECHSIET BOJOPOI U3
BOJHBIX PacTBOPOB IleI0Yen?

11. Kak u moueMy H3MEHSIOTCS BOCCTAHOBHUTEIBHBIC CBOMCTBa MeTayioB B psimy Al — T1? CpaBaute xapakrep
WX B3aWMOJIEHCTBUS C BOJIOH, pacTBOpaMH KHCIOT, Ieiode u cojeil. UeM MOXXHO OOBSCHUTH CHOCOOHOCTB
TaJUIMS pearupoBaTh C BOJOM pU KOMHATHOM Temneparype?

12. Kak MOXHO OOBSCHHUTH, YTO NPU KOMHATHON TemIepaTrype aJlOMUHHM MPakTHUYeCKH HE pearupyer B
pactBope ¢ CuSQOs, HO OypHO B3aumoetictyer ¢ CuCl,?

13. OxapaxTepusyiTe KHUCIOTHO-OCHOBHBIE CBOMCTBa OKCHAOB M ruiapokcuno Al, Ga, In u T1. CpaBHure ux
OTHOIICHHUE K pacTBOpaM KUCIOT u menoueit. [Ipucyma m aMmpoTepHOCTh COeTMHEHUSM TAILTUS?

14. Kakue mporiecchl MPOTEKAIOT MPHU MOCTSIICHHOM J100aBJICHUM W30BITKA PacTBOpA €IKOro HaTrpa K pacTBOPY
HUTpaTa ajqroMuHus? HamuiuTe ypaBHEHHsS COOTBETCTBYIOIIMX PpEakLHi, HA30BHTE NPOAYKTHL. B BHIe kakux
YaCTHUIL ATFOMUHUM COIEPIKUTCS B IIETOYHBIX, HEUTPaJIbHBIX M KHCJIBIX PACTBOpax?

15. Kak u moueMmy u3MeHsIeTCS CTenmeHb ruaponusa coieir B psagy AI(NOs)s — Ga(NOs)s — In(NOs)s —
T1(NOs); B pacTBOpax ¢ HMX OauWHaKoBO# KoHueHrtparmeii? Kakas w3 comeii TINOs wimm T1(NO3)s
ruaponusyercs cunbhee? [ouemy?

16. Kakue mporecchl MPOTEKAIOT NPU OMMyCKAHWHU AIOMUHMUS, B3STOTO B M30bITKE, B BOJIHBIM PAacTBOp XJIOpUA
amoMuHug? HanummTe ypaBHEHUS peakinid, HA30BHUTE MPOIYKTHL.

17. MOXXHO JM TOIYYHUTH CYJIb(UA ATIOMUHHUS CMEIIMBAaHMEM BOAHBIX PacTBOPOB Cyib(daTa allOMHHHS H
cynbpuna kamua? [louemy? Kakue coiam amoMHHHS NMPUHIUIHAIBHO HEBO3MOXKHO CHHTE3MPOBATH B BOJHBIX
pactBopax? HamummTe ypaBHEHUSI COOTBETCTBYIONTUX PEAKITHIA.

18. Hanncats ypaBHEHUSI peakuuii, C TMOMOLIbIO KOTOPBIX MOYHO OCYHIECTBHUTD CIIEAYIOIIME ITPEBPAILCHHUS:

a) Al ->AICIz—AI(NO3);—AI(OH)3—Al:03—NaAlOz;

0) Al—> ALLO3—K[AI(OH)4]— AI(OH);—AI(SOa)s;

B) AI—>AICs— AICIz— Alx(SOs)3— AI(NO3)s.

19. Hekotopylo Maccy aglOMHHHS TIOMECTHJIM B KOHLUEHTPHUPOBAHHYIO A30THYIO KHCIOTY M HAarpeid 10
kurnenus. [1pu 3ToM ObLI0 coOpano 8,96 11 rasza ¢ pe3kuM 3amaxoM. Kakast Macca allfOMUHHS BCTYIHJIA B PEAKIIHIO?
Kakoii 06bem 80 %-HOro pactBopa a30THOH KHUCIOTHI (p = 1,46 /M) Ipu 3TOM M3PaCX00BaJICsH?

20. CMmech ONMWIOK alOMHHHUSI C MarmeMm oOpa0oTal pacTBOPOM wiesoud W nomyuwnd 1,12 iraza (1.y.). llpu
00paboTKe TaKOTO K€ KOJMYECTBA MCXOMHONW CMECH OIMMIIOK COJITHON KHCIOTOH OBIIIO coOpaHo 5,6 1 rasza (H.y.).
KaxoBa mMaccoBast 1omst MarHusi B cMecu?

JABOPATOPHOE 3AHSATHE Ne 11: «s-3jgemeHThl I, II rpynn. Ilenoynbie u

1IeJI0YHO3eMeJIbHbIe MeTAJLTbD». (4 yaca)
Bonpocel A1 caMmoCTOATENbHOM MOATOTOBKH:
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PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
s-Onementsl | u Il rpynm. Ilomoxenne B IIC. DnexkrponHbie ¢GopMyIsl aTOMOB M HMOHOB. BaneHTHOCTH.
CreneHn OKUCIICHUS.
du3nvecKre U XUMUYECKHE CBOMCTBA IICIOYHBIX U IIEI0YHO3EMEIbHBIX METAJIJIOB,
JIuaronamsHoe cxoznctso smementos B IIC (Li u Mg; Be u Al).
I'uapokcubl S—3J1€MEHTOB.
KauecTBeHHBIE peaKIIiy Ha UOHBI MIEIOYHBIX U MEI0YHO3EMETBHBIX METAILIOB.
[Ipumenenne coennnaenuii S—anementos | u Il rpymm.

DQKCOHEPUMEHTAJUBHASA YACT b (OIBITHI)
BsaumozeiicTBue METAIIIOB C BOJOH.

BsaumogeiicTBue Maraus ¢ KUCJIOTaMH.

[Tomyuenue u cBo¥cTBa OKCH/Ia MarHusl.

[lonmy4enue rumpokcuia Maraus.

lMunpokcuy Oepriuis 1 ero CBOMCTBA.

I'unponus coneit Gepus.

I'uoponu3s xkapOOHATOB U THAPOKAPOOHATOB IIETOYHBIX METALIOB.
[Tomy4eHue ruIpOKCUIOB LIETOYHO3EMETBHBIX METAIJIOB.

. Ionmy4enue u cBoicTBa KapOOHATOB IEIOYHO3EMENBHBIX METAIUIOB.
10 OKpaH_II/IBaHI/Ie I1aMEHU COJIAMH IIKJIOYHbIX U HMICJTIOYHO3EMEIIbHBIX METAJIJIOB.

©Oo~N>T~wWN

KoHTpoJibHBIE BONPOCHI M 3a1a4H.
1. OueHute CBOMCTBAa S-3JIECMEHTOB M HMX COCIUHCHHUH 1O MOJIOKeHMIO AneMeHTa B [1C; onpenencHute
YCTOWYMBOCTD M PEAKIMOHHYIO CIIOCOOHOCTb.
2. CocraBpTe ypaBHEHHsI PEAKIHi, XapaKTEPU3YIOINX CBOMCTBA S-)JIEMEHTOB U MX COSAMHECHUH.

3. Kax u3MeHsII0TCS painyc aToMa, YHEPrusl HOHU3ALUH, YHEPTUs THAPATAIUN U XUMHUYECKasi aKTUBHOCTD
B psny Li — Cs? OTBeT noATBepANTh YPABHEHUSIMU PEaKIInii.

4. Kax U3MEHSIOTCS paAnyC aToMa, YHEPTusl HOHU3ALWH, SHEPT Ul THAPATALUHN U XUMHUYECKasi aKTUBHOCTb
B psany Be — Ba? OtBer noaTBepauTh ypaBHEHUSIMHU peaKLIUii.

5. OxapakTepu3oBaTh OTIMYMSA CBOWCTB Be oT cBoiicTB Apyrux s—a3iemeHToB Il rpynmnsi? OOBSICHUTH
MPUYUHY TOJOOHBIX OTIHuMii. Hanucate ypaBHEHUS peakiuii:

a) OepHUIUTHS C paCTBOPOM IIEIIOYH;

0) runpokcua OEpHILUIHS C pACTBOPOM IIEIIOUH.

6. Kak u3MeHSIOTCS KHCIOTHO—OCHOBHBIE cBoiicTBa B psijy Be(OH), — Ba(OH)2 u mouemy? Hamucatsb
ypaBHEHUS peakuui, noaTBepkaaromux aMmporepHsle csoiictBa Be(OH)2 B MoneKyIspHOM U HOHHOM
BUJIE.

7. Hamucars ypaBHEHHS peakiuii nepokcuaa oapus:

a) C CepHOI KHUCIIOTOM;

0) ¢ pacTBOpOM HUTpaTa cepedpa;

B) C PacTBOPOM MOJIUAA KAJIUS B IPUCYTCTBUH XJIOPOBOIOPOJHON KHCIIOTHI.

Yka3aTb, KAKHE CBOMCTBA MPOSABISIET MEPOKCUA OapHsl B KAXKION peaKIHH.

JABOPATOPHOE 3AHAITHE Ne 12: «d-3;1eMeHThI IV rpynnb». (4 yaca)

KouTpoabHbie BONIPOCHI M 3a1a4M.
1. Hanmmmre ypaBHeHHs 4 peakuui, ¢ IMOMOIIBI0 KOTOPBIX MOXXHO okcua TtutaHa (IV) mepeBectu B
PacTBOPUMOE COCTOSHUE. B Kakux 00/1acTAX MPOMBIIIIEHHOCTH Hcnonb3yercs TiOo?

2. Kakoe mecto 3aHuMaeT THUTaH B psAay HanpspkeHuil metamwioB (PHM)? Ilouemy xuMuueckas akKTHBHOCTb
JAaHHOTO MEeTa/yla HE COOTBETCTBYeT ero mojokeHumio B PHM? Hammmmre ypaBHEHHS peakiuii THTaHa C
TrOpsTYMMH KOHIIEHTPUPOBAHHBIMHU PACTBOPAMU CEPHOM, a30THOM M IIABUKOBOM KHCIOT, a TaKXe C a30ToM,
dhocdopom, yriepogomM u kpemuuem npu temmeparype 1000 — 2000 °C.
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3. Beraucnus AH° u AG,°, ycranoBute, Kakoi u3 Meto0B noiydenus TiCly sBisercs IpeanoYTHTENbHbIM:

a) szaumogeiicteue TiOp(x) ¢ HCI(r), 6) Bzaumoneiicteue TiOp(x) ¢ Cly(r) u C(rp). Kakoe npumenenue

naxoaut TiCly B meTamtyprun Tutana?

JIABOPATOPHOE 3AHATHE Ne 13: «d-351emeHTBI V rpynnen. (4 yaca)
KoHTpo/ibHBIE BONIPOCHI U 3a1a4H.

1. C gem cBsA3aHa, KaKk MPaBHUIIO, HU3KAs )KAPOCTOMKOCTH TYTOIUTABKUX MeTauioB? Kak MeHseTcs KapoCTOMKOCTh
MmetaiwioB B psny V — Nb — Ta? B kakux ycinoBHSX pearupyroT BaHaJAWH M HHOOWIA C KUCIOPOJOM, BOJOPOIOM,
a30ToM, rajoreHamu? Hamummunre ypaBHEHMs yKa3aHHbBIX peakuuil. brarogaps kakoMy CBOWCTBY 3TH MeTalibl
MIPUMEHSIOT JUISA MOTy4YeHHs TITyOOKOTO BaKkyyma?

2. Kak MeHsieTcss KOppO3HOHHAs YCTOHMYMBOCTh B BOJIHBIX pacTBopax B psaay V — Nb — Ta? B kakux ycioBusix
pearupyeT BaHaJuil ¢ BOJIOM, CEPHOU KMUCIOTOM, MJIABUKOBOM KHUCIIOTOM, CMEChIO a30THOM M IJIaBUKOBOM KHCIIOT,
menoyblo? Hanummre ypaBHEHUsT YKA3aHHBIX PEAKLIMM.

JJABOPATOPHOE 3AHSTHE Ne 14: «d-3n1ementsl VI rpynnsi. Xpom». (4 yaca)

Bomnpocsl Ajist caMoCTOATENbHOM OATOTOBKH:

1. [onoxenne xpoma, monubaena, Bodbdpama B I[IC smeMeHTOB. OneKTpoHHbIE (OPMYIBI U
AIIEKTPOHHO-CTPYKTYPHBIC AMArpaMMBbI BaJIeHTHBIX ClIoeB aToMa XxpoMa 1 nonos xpoma (II) u (VI).

2. Coemuuenust xpoma (II). Oxcupg wm ruapokcun xpoma (II). KucmoTHo-ocHOBHBIE CBOWCTBA,
ycTOoHYMBOCTH ruApokcuaa xpoma (II).

3. Coemunenus xpoma (III). Oxcun u ruapokeua xpoma (III). AmdoTepHbie cBOWCTBa THAPOKCHIA

xpoma (III) ¢ mo3ummii TEOPUHM SIEKTPOIUTUIECCKON MHUCCONMANUN W MPOTOIUTHYECKON TEOpHUH
KHCIIOT W OCHOBaHWH. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE CBOWcTBa coemuHeHmin xpoma (IID),
BiustHUe pH cpesbl Ha BU 00pa3yromuXxcst IPOYKTOB.

4. Coenunenus xpoma (VI). Oxcun xpoma (VI). XpomoBasg u JuXpoMoBasi KHCIOTBI. XpoMaTsl H
nuxpomatel. OKUCTUTEIbHBIE CBOWCTBA, BIMsHUE pH cpexpl Ha Bua oOpasyIOLIMXCS MPOAYKTOB.
KauecTBeHHBIE peakilny Ha XpOMAaT-MOHBI.

5. IIpuMeHeHne coeTMHEHUI XpoMa.

IIpuMepHbIe 3a1aHUs 1)1l IMCHbMEHHOH KOHTPOJILHOI padoThI:

Bapuanr Ne 1

1. HamumuTe ypaBHEHUS peakiyii, ¢ TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBHTH CIIETYIOIIHE TPEeBPAICHNUS:
Na.CrO; — Na,Cr,07 —» Ko,CrO4 — PbCfO4
HazoBute coemuHeHMss Xpoma, ydYacTBYIOIIME B MpeBpameHusx, mo ©HomeHkiarype HIOIIAK
(amanTupoBaHHBIN BapUaHT).

2. Hcnone3ys nonspu3aliMOHHBIE TIPEICTABICHUS, TEOPETUIECKH 000cHYylTe crtocooHocTh HOHOB coiu Cr(NOs)3
K rusponusy. CocTaBbTe HOHHO-MOJICKYIISIPHOE U MOJICKYIISIPHOE YPaBHEHUS peakiuid TUAPOIIHM3a 3TOH coly, a
TaK)K€ PacCMOTPUTE TUIPOJIM3 C TO3ULUN MPOTOJIUTHUUECKON TEOPUM KHUCIOT W OCHOBAHMM. YKaxXuTe
opueHTupoBouHoe 3HaueHue PH pactBopa Cr(NOs)s (pH>7, pH<7, pH=7).

Bapuant Ne 2

1. Hanmmwure ypaBHEHMS PEaKLHii, C TOMOILBIO KOTOPHIX MOYKHO OCYIIECTBUTD CIICAYIOIIME TPEBPAILICHHS:
CrCl; — Nasg[Cr(OH)s] — Cr2(SO4)3 — Cr(OH)s
HazoBute coenuHeHMss Xpoma, ydYacTBYIOIIME B MpeBpalleHusX, o HomeHkiarype MIOIIAK
(amanTEpOBAaHHBIN BapHUaHT).
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Hamummre smekTpoHHBIE (DOPMYIIBI aTOMa XpOMa, €r0 MOHOB (PEaTbHBIX W BO3MOYKHOTO THIIOTETHYECKOTO),
YK@XHTE THUIBI DJICKTPOHHBIX 00o0yo4ek uoHOB. Paccmorpute ruaponu3 uona Cr (lll) ¢ mosunwmii
HpOTOJ'IHTPI‘lCCKOﬁ TCOPUHU KUCJIOT U OCHOBAaHMUI.

Bapuant Ne 3

Hanumure ypaBHeHHs peakyid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOUINE TPEBPAILICHUS:
K2CrOs - KyCr07 —»> NaxCrOs — AgCrOq

HazoBute coenuHeHMss Xpoma, ydYacTBYIOIIME B TMpeBpamleHusx, no HomeHkiarype MIOIIAK
(amanTEpOBaHHBIN BapHUaHT).

Hcnonb3ys nonsapu3auyroHHbIe MPECTABICHUS, TEOPETUIESCKU 000CHYHTE criocoOHOCTh HOHOB conrt MNnSO4 k
ruaponu3y. CocTaBbTe HOHHO-MOJIEKYISPHOE U MOJIEKYJIIPHOE YPaBHEHHUS peaKlMU TUAPOJIN3a 3TOH couH, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3ZUIUMN MPOTOJIUTUYECKOW TEOPUM KHMCIOT U OCHOBAHUN. YKaXKHUTE
opueHTHpoBouHOE 3HaueHue pH pactBopa MnSOs4 (pH>7, pH<7, pH=7).

Bapuant Ne 4

Hanumure ypaBHEHHS peakLuii, C TOMOILBIO KOTOPBIX MOYKHO OCYIIECTBUTD CJICAYIOIINE TPEBPAILCHHUS:
NaCrO; — CrCl; — Cr(OH); — K[Cr(OH)4]

Ha3oBute coenuHeHust Xpoma, YYacTBYIOUIME B HpeBpalleHUsAX, 0o HomeHknatype HIOIIAK
(amanTupoBaHHBIN BapUaHT).

Hanumure 3nekTpoHHBIE GOPMYJIBI aTOMa MapraHia, ero peajgbHbIX U BO3MOXHBIX TMIIOTETHYECKUX HOHOB,
YK@KHUTE THITBI BIICKTPOHHBIX 000sI04ek HOHOB. Paccmorpute ruaponu3 wmona Mn (II) ¢ mosurmit
HPOTOIUTHYECKON TEOPUU KACIOT U OCHOBAHMM.

Bapuant Ne §
Hanumure ypaBHeHHs peakIyii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOLINE TPEBPALICHHS:
Na,CrOs — Na:Cr,0; — Na,CrO; —» A92CFO4
HazoBute coenuHeHMst Xpoma, ydYacTBYIOIIME B TMpeBpameHusx, o HomeHkiaatype MIOIIAK
(amanTupoBaHHBIN BapUaHT).
Hcnonb3yst moJsipu3alioOHHbIE MIPEICTABICHUS, TEOPETHUECKH 000CHYTE criocobHOCTh nOoHOB conu CrCls k
ruaponu3y. CocTaBbTe HOHHO-MOJIEKYIIIPHOE M MOJIEKYJIIPHOE YpaBHEHUS PEaKIMi THIPOJIN3a ITON CONH, a
TaKk)K€ PacCMOTPUTE TUIPOJIM3 C TO3ULUKN MPOTOJUTHUECKONM TEOPUM KHUCIOT W OCHOBAaHMUM. YKaXuTe
opueHTupoBouHoe 3uaueHue pH pactsopa CrCls (pH>7, pH<7, pH~7).
Bapuant Ne 6
Hanumure ypaBHeHHs peakIyii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOLTHE MPEBPALICHHS:
Cr(OH)3 — Cr2(S04)3 — Cr(OH); — KCrO-
HazoBute coenvHeHHss Xpoma, ydYacTBYIOIIME B TpeBpamieHusx, o HomeHkmatype HIOIIAK
(amanTUpOBaHHBIN BapUaHT).
Hcnonb3yst NONspU3aLHOHHbBIC TIPEACTABICHNUS, TEOPETUUECKU 000CHY#Te crmocoOHOCTh HOHOB coit MNCl; k
ruaponu3y. CocTaBbTe HOHHO-MOJIEKYJISIPHBIE M MOJIEKYJIAPHOE YPABHEHHUS pEaKIIUU THAPOJIN3a 3TON CONH, a
TaK)X€ PAcCMOTPUTE THUAPOJIN3 C TO3ULUUN MPOTOIUTUYECKOW TEOPUM KHUCIOT M OCHOBaHWM. YKaKuTe
opueHTupoBouHoe 3HaueHue pH pactBopa MnCl, (pH>7, pH<7, pH~7).
CocTaBbTe ypaBHEHHSA TOJYpEakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE AOMUINNTE
MIPOIYKTHI PEaKIK U paccTaBbTe KOIQDUIIHESHTHI:
MnSQO4 + KzFeOs + HSOs — KMNO4 + Fea(SO4)s + ...

VYKaXuTe OKUCIUTENb U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €0 OKUCICHHYIO OpMY.

Bapuant Ne 7

Hanumure ypaBHEHUN peakIuii, C TOMOIIbIO KOTOPHIX MOYKHO OCYILECTBUTH CIEAYIOIIUE MTPEBPAIIEHNUS:
Cr(S04)3; — Cr(OH)s — Na[Cr(OH)s] — CrCls

HazoBute coenuHeHMss Xpoma, ydYacTBYIOIIME B MpeBpamleHusx, o HomeHkiarype MIOIIAK
(amanTupoBaHHBIN BapUaHT).

Hcnonb3yss NONSApU3aLMOHHBIE IIPEICTABICHUS, TEOPETUYECKU OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
Cr2(S0s)s k rugponmsy. CoctaBbTe MOHHO-MOJICKYJSIPHOE M MOJICKYJISIPHOE YPaBHEHUS PEaKLIUi THIPOJIH3a
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9TOM COJK, a TaKXKe PacCMOTPUTE THUAPOIW3 C MO3UIUM MPOTOJUTUYECKOM TEOPUM KHUCJIOT M OCHOBAaHMIA.
Ykaxkute opueHTHpOoBOYHOE 3HaYeHne PH pactBopa Cra(SOa)s (pH>7, pH<7, pH=7).

Bapuant Ne 8

1. HamummTe ypaBHEHUH peakinii, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CICIYIONINE MPEBPAIICHUS:
K2CrOs — K2Cr207 — NaCrO; — PbCrO4
HazoBuTe coenuHeHMs XpoMma, Y4YaCTBYHOINIME B MpeBpamieHusX, mo HomeHkiaarype MIOIIAK
(amanTupoOBaHHBIN BapUaHT).

2. Vcmonw3ys mONSpU3AIHOHHBIC TPEICTABICHHS, TEOPETHUECKH OOOCHYHTE CHOCOOHOCTH HOHOB COJIH
Mn(NOs), k ruaponnsy. CocTaBbTe HOHHO-MOJICKYISIPHOE W MOJICKYIIIPHOE YPABHEHUS PEAKIIHH THAPONIN3a
ATOW COJIM, a TaKXKe PACCMOTPUTE THUAPOJU3 C TMO3UIUH MPOTOIMTUYCCKOW TEOPUU KHUCIOT U OCHOBAHHIM.
Vkaxunre opueHTHpOBOYHOE 3HadeHue pH pacteopa MN(NO3), (pH>7, pH<7, pHX7).

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)
1. B3aummopelcTBHE XpoMa ¢ KUCIOTaMHU.
2. Coenmnenus xpoma (III).
3. Coenunenus xpoma (VI).

KonTpoJibHbIE BOIIPOCHI U 3aa4H.
. CTpoeHre aTOMOB 3JIEMEHTOB MOATPYIIIBI XPOMa U MX HOHOB B Pa3HBIX BaJCHTHBIX COCTOSHUSIX.
. Obmias xapakrepucTuka neMeHToB VIB rpynmsr.
. Bo3MoxHbIE cTeneHN OKHCICHUS XpoMa [10Ka3aTh Irpa(uIecKy.
. XMMHYECKHE CBOKCTBA XpOMa.
. CBoiicTBa coeTMHEHUI IBYXBaJICHTHOT'O XpOMa.
. Coenunenus xpoma ().
. AmdoTtepHocTh okcua u runpokcua xpoma (1) mokaxure ¢ TOMOIIBIO ypaBHEHHIA PEAKITHIA.
. Tunponus coneit xpoma (111).
. Coennnenus xpoma (V). OxucnuTenbHbIE CBOMCTBA M 3aBUCUMOCTH UX OT pH.

10. CocrostHuE Xpomat- ¥ JUXPOMAT-HOHOB B PacTBOPE.

11. N3ononucoeguHeHUs: Xpoma.

12. IlepokcuaHBIE COSTUHEHUS XpOMa.

13. XapakTep M3MEHEHUS! KUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOIMCTB COCIMHEHHUH
XpOMa TpH NMEPexoAe OT HU3LINX CTEHNEHEH OKUCICHHS K BBICIINM.

14. Ykaxure paziuuus B cTpoeHun aromoB aneMeHTOB VIA u VIB rpymn. Kak 3to oTpakaercs Ha ux
CBOHCTBaXx?

15. Kaxkue CTEeIeH! OKHUCIICHUS TIPOSIBIISIFOT XpoM, MOJINOJIEH, Bosib(hpam?
CocraBbTe (HOpMYIIBI COETUHEHUH C XapaKTEPHBIMHU CTEIIEHIMH OKUCIICHHUSI, HA30BUTE HX.

16. KakoB XMMHYECKHH XapakTep OKCHUAOB M THUAPOKCHUIOB ABYX-, TPEX-, M IIECTUBAICHTHOrO Xpoma?
[MoaTBepaHUTE COOTBETCTBYIONIMMHU YPABHEHUSIMHU PEAKITHH.

17. CocTaBbTe CXEMBbI JUCCOLUALMY THAPOKCUIOB IBYX-, TPEX-, U IIECTUBAIEHTHOTO XpOMa.

18. IloaTBepauTe ypaBHEHHMSMH PEaKUUH B MOJNEKYJISIPHOM M HOHHOM (opMe XMMHUYECKHI Xapakrep
THJIPOKCHIA TPEXBAICHTHOTO XpOMa.

19. Kakne xoopauHaIIMOHHBIE YMCIIa XapaKTEPHbI [T 2 U 3-BaJIeHTHOTO XpoMa?

20. B xakux ¢(opmax HMOH TPEXBAJIEHTHOTO XpOMa CYILIECTBYET B HEUTPaJbHBIX, KUCIBIX M LIEJTOYHBIX
pacTtBopax?

21. Kakume cremeHHM OKHCICHHS W KOOpDAWHAIIMOHHBIE YWCIIA XapakTepHBl Uil Xpoma —
KomIiekcooOpasoBarens? IlpuBennTe npruMepbl KOMILIEKCHBIX COSIMHEHUH XpoMa.

22. IlpuBeaute crocoOsl osrydenust coseit xpoma (I11).

23. CocraBbTe ypaBHeHHE peakuuu monyueHus CroOs; TEpMUYECKUM pa3IoKEHHEM JIHXpPOMaTa aMMOHHSI.
KakoBa posib SHTAIBNUHAHOTO M SHTPOIUHHOTO (AKTOPOB B MPOTEKAHWU ITOTO TPOIECCa W SIBISETCS JIH TPOIECC
00paTUMbIM?

24. Kakwue ycinoBus criocoO6CcTByroT moanMepusanuu xpomat(V1) — nona B BogHoM pactBope?

25. B xakoM HampaBJICHUA CMECTUTCSI PAaBHOBECHE:

2CfO42_+ 2H & CI’2072_+ H,O

O 001N DN AW —
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Tonoxenue o pa3padorke u peamuzanuu OIOIT COI'Y
pu 100aBJICHNH a) KHCIIOTHL, 0) ménoun; B) conn 6apusi? OTBeT 00OCHYITE.

26. Kakue cBotictBa mposiBisitor coenuHenus xpoma (1) u xpoma (V1) B oKucIMTETbHO-BOCCTAHOBUTENBHBIX
peaknusax? Kak Biusier cpena Ha 3tu npouecch? [IpuBeanTe COOTBETCTBYIOIINE YpaBHEHHS PEaKUii U ypaBHANTE
UX MOHHO-3JIEKTPOHHBIM METOJIOM.

27. CocTaBbTe MOJIHBIE YPABHEHUS PEAKLUM U YPAaBHANTE X HOHHO-3IEKTPOHHBIM METOIOM:

a. CI"z(SO4)3(g) + PbOQ(m) + KOH({;) -

o. CrC|3(g) + Nazoz(g) + NaOH(g) -

6. KoCrOy + KoSpy + HSOy4 ) —

2. KoCr0y) + FeSOyp + HoSOy —

0. KzCI’zOm;) + Zn(m) + HZSO4(3) -

e. Na;CrOy) + Nal) + H2S04) —

28. Kak m3MeHsieTcs XUMHYecKass aKTHBHOCTh MeTauioB B psgy Cr — Mo — W ? OtBer obocHyiite u
MPOWLTIOCTPUPYHITE COOTBETCTBYIOIIMMH YPAaBHEHUSIMH PEAKLIUIL.

29. Kakas u3 KUCJOT sBiIseTcs 6oiee CHIIBHOM — XpoMoBasi Wil MonOaeHoBasi? OTBET MOTUBUPYHTE.

30. Onpenenute CTENEHN OKUCICHUS XpOMa, MOJIMO/ICHa U BOJIb()paMa B CICTYIONINX COSTUHECHUSX |

(NH4)2WO4, FeCrO4, MOOzC|2, WSg'KCr(SO4)2']2H20.

31. CocraBbTe KOOPAMHAIMOHHBIC (POPMYJIBI COSMHEHUH cieaytomero coctapa u Hazopute ux: CrCls-5H,0;
3KCN-Cr(CN)s.

32. Omnpenenure 3apsl KOMIUIGKCHOTO HOHA, CTEMEHb OKHUCJICHUSI M KOOPAWHALMOHHOE YHCIIO
komIutekcoobpasoBarest B coeaunenusx: [Cr(H20)sPO04]; Hs[Cr(SO.)s]; K[CrOsCI1]; [Cr(OH)( H20)s]Cly;
Ko[MoO2F4]; Ks[WOsFs]

33. Brruncnute n3MeHeHne 3Hepruu [ mobca B peaknmsx tepmudeckoro pasznoxenus CrOs:, MoOsz, WOz mpu
CTaHAAPTHBIX ycloBHuAx. KakuM 00pa3oM MeHSETCS TepMUUECKasi YCTOMUYMBOCTD STHX OKCHIIOB B ATy ?

JIABOPATOPHOE 3AHATHE Ne 15: «d-31ementsl VII rpynner. Mapranen». (4 4aca)
Bomnpocsl AJ1s1 caMOCTOATENbHON MOATOTOBKM:

1. Tonoxenue mapranna B [1C sanemMeHTOB. DieKTpOHHBIE GOPMYIBI M AIIEKTPOHHO-CTPYKTYPHBIE JTHArpaMMbl
BaJICHTHBIX CJIOEB aTOMa MapraHIia ¥ €ro HOHOB (PeabHBIX U THIIOTETHYECKUX).

2. Coenunenus mapranna (II). Oxcun u ruapokcun mapranna (II), ux KUCIOTHO-OCHOBHBIE CBOHMCTBA. | maponus
comeii wmapranmna (Il). OkwuciIuTEeNTbHO—BOCCTAHOBUTEbHBIE CBOWCTBa coenuHeHuit Mapradma  (I1).
KauectBennas peakiust Ha noH maprania (I1).

3. Coemunenuss wmapranna (IV). Okcug W THUAPOKCHIA, WX KHCIOTHO-OCHOBHBIE cBoiicTBa. Conm
MapraHIeBaTUCTOM KUCIOThI. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA coenuneHnid maprania (1V).

4. Coemunennst mapranmna (VI) u (VII). MapraumoBucrtas u MapraHiieBasi KUCIOTHI, uX coiid. OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC CBO¥CTBA coequHennid Mapranma (VI) u (VII).

5. TlpumMeHeHue epMaHraHaTa Kajaus B MEIUIIMHE U (hapMaIiH.

IIpumepHbIe 3agaHus 1JIsl MMCbMEHHONW KOHTPOJILHOW padoThI:

Bapuant Ne 1
CocraBbTe ypaBHEHHs MOJypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO OajaHca), HA WX OCHOBE JOIUILIUTE
MPOIYKTHI PEAKIMU U PacCTaBbTe KOAPPUIIMESHTHI:
MnSO; + PbO2 + HNO3 — HMnO4 + PbSO4 + ...
VKaKUTE OKUCIUTENb U €0 BOCCTAHOBIICHHYIO (hOpMy, BOCCTAHOBUTEINb M €r0 OKHCICHHYIO (hOpMYy.

Bapuant Ne 2
CocTaBbTe ypaBHEHHS TOJYpEakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMUINNTE
MIPOIYKTHI PEaKIH U paccTaBbTe KOIQDUIIMESHTHI:
KMnO4 + H3S + HSOs — MnSO4+ S + ...
VYKaXuTe OKUCIUTENb U €TO0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €0 OKHUCICHHYIO OpMY.

Bapuant Ne 3
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
CocTaBbTe ypaBHEHHS MOJYpeakIuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), Ha MX OCHOBE IOIMMUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
KMnQO; + FeSO4 + H,SO4 — MnSO4 + Fez(SO4)3 + ...
YKaXUTe OKUCIIUTEND U €T0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €r0 OKUCIICHHYIO (hOopMYy.

Bapuant Ne 4
CocTaBbTe ypaBHCHHS TOJYPEaKIMii (METOJIOM HOHHO-3JICKTPOHHOTO OanaHca), Ha UX OCHOBE JOIUIINATE
MPOJYKTHI PEaKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
KMnO4 + AsH3; + H,SO4 — MnSO4 + H3ASO4 + ...
YKaXuTe OKHUCINATEND U €T0 BOCCTAHOBJICHHYIO ()OPMY, BOCCTAHOBHTENH U €r0 OKUCICHHYIO (hopMy.

Bapuant Ne 5
CocTaBbTe ypaBHEHUS MOTypeaKinii (METOIOM HOHHO-3JICKTPOHHOTO OajlaHca), Ha UX OCHOBE JOIHUIIINTE
MIPOJYKTHI PEaKIliu U paccTaBbTe K03 PpHuImeHTsr:
KMnQO4 + MnSO4 + H20 - MnO2 + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €I0 OKHUCICHHYIO POpMY.

BapuanTt Ne 6
CocTaBbTe ypaBHEHUs IIONypeakiuid (METOZOM HOHHO-JIEKTPOHHOTO OanaHca), HA MX OCHOBE JONHIIUTE
MPOAYKTHI pEaKkiU U paccTaBbTe KOIQDUIIHCHTHI:
MnSO; + KzFeO4 + H2SO4 — KMNO4 + Fex(SO4)3 + ...
VKaKUTe OKUCIUTEb U €0 BOCCTAHOBICHHYIO (DOpMY, BOCCTAHOBUTEINb U €TI0 OKUCICHHYIO (hOpMYy.

Bapuant Ne 7
CocraBpTe ypaBHEHHS IMOJIypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MPOAYKTHI pEaKkIfy U paccTaBbTe KOIQDUIIHESHTHI:
MnSQO;s + NaBiO3z+ HNO3z —» HMnO, + Bi(NO3)3+
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJIEHHYIO (JOPMY, BOCCTAHOBHUTEIb U €T0 OKHCICHHYIO (GopMYy.

BapuanTt Ne 8

CocraBbTe YpaBHCHUA HonypeaKL[I/II‘/'I (MeTOHOM HOHHO-3JICKTPOHHOTO 6aﬂaHC3), Ha HX OCHOBE
JOTHIIATE TPOAYKTHI PEaKIU U PaccTaBbTe KOAP HUIIMEHTBI:
KMnO4 + H3As0O3+ HSOs — MnSOs + H3ASO4 + ...

VKaKUTE OKUCIIUTEL U €0 BOCCTAHOBIEHHYIO (JOPMY, BOCCTAHOBUTEND U €r0 OKMCIIEHHYIO (hOPMY.

9KCHEPUMEHTAJUBHASA UACT b (OIIBITHI)
1. B3anMopeiicTBHE MapraHIia ¢ KHCIOTaMHU.
2. Tlomyuenue u uccienoBanue CBOUCTB TuapoKkcuaa mapranna (I1).
3. TlomydeHue u CBONCTBA MaHTaHATA KaJIHSL.
4. BnmsHue cpeapl Ha CBOMCTBA ITEpMaHraHaTa Kajwsl.

KouTpoabHbie BONIPOCHI M 33/1a4M.

CtpoeHme aTOMOB JIEMEHTOB TIOATPYIITEI MapraHIa.

O6mas xapakrepuctika emenToB VIIB rpymmsr.

Xumuueckue CBOMCTBa MapraHia.

Bo3MoXHEIE CTETIEHN OKHUCIICHUST MapraHIia.

XUMHUYECKUH XapaKTep OKCUIOB U THAPOKCUIOB MapraHia.

CBolicTBa cosiell ABYXBAJICHTHOT'O MapraHiia (pacTBOPUMOCTh, TUAPOIU3YEMOCTH ).
KommnekcHble coenMHeHNs IBYyX- U TPEXBAJICHTHOTO MapraHiia.

Jlmokcua MapraHIia, €ro KUCJIOTHO-OCHOBHBIC U OKUCIUTEIILHO-BOCCTAHOBUTEILHBIC CBOMCTBA.
CoenuHeHUsT IIECTUBAJCHTHOTO MapraHiia — TIOJNyYeHHe, TEepMUYECKas YCTOHYHBOCTD,
MTOBE/ICHUE B BOJHBIX PACTBOPAX, YCIOBUS CTAOMITH3AIINY.

©ooNOA~LNE
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Crpanuna 66 u3 117
Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun noxymenra: I[lonokeHue mo AesTenbHOCTH
Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y
OKCI/II[ U THIAPOKCHI CEMHUBAJICHTHOI'O Maprasua. HepMaHFaHaTBI, X OKHCIUTCIbHAA
CIIOCOOHOCTE B Pa3HbIX Cperax.

HpI/IMeHeHI/Ie INCpMaHTraHaTa Kajiusd B MCIULINHE.

CocTaBbTe DIIEKTPOHHYIO W JJIEKTpOHHO-Tpadudeckyro ¢opMynsl MapraHma. llokaxkure Bce
BO3MOXHBIE CTETIEHH OKHCIeHUs. KakoBa ero BrICIIas CTENCHb OKHCICHU?

Hanumwure dopMyisl BceX OKCHAOB MapraHiia M COOTBETCTBYIOIIMX MM THAPOKcHAOB. Kak
MEHSIETCS] XUMUYEeCKUH XapakTep OKCHIOB M THUAPOKCUAOB C YBEIWYCHUEM CTETICHH OKHCIICHUS?
OtBeT NOATBEPAUTE YPABHEHUSAMH PEAKLIUH.

Onuimmure cBOWCTBa OKcuaa M ruppokcuna Mapranna (ll) m moarBepaute WX ypaBHEHHSIMHU
peakumii. Kak nomyunts Mn(OH),?

OmummTe cBoicTBa conert Mmaprania (II), mx pacTBOPUMOCTS U THAPOIIN3.

Kak momyunts cynpdar mapranma (1) w3 okcmma wmapramma (IV), w3 MerTamimgeckoro
Maprasiia, U3 IepMaHranaTa Kajaus?

OnummTe cBoiicTBa coennHeHui Mapranma (IV).

Kakoe coenmnnenme mapraniia Hambosiee pacrpocTpaHeHo B mpupozae? Kakx momyuuts ero,
ncxong uz MnCly, nz3 KMnO4?

Kak mnonydator coenunenus wmapranna (VI1)? Hamumure ypaBHeHust peakuuit. Kaxopa
YCTOMYMBOCTB 3TUX COEIUMHEHUN U CBOMCTBA?

Kakue npoueccsl mporcxoaar npu BzaumozeilictBiuu ManraHara (V1) xamus ¢ Bogoi? Kakosa
YCTOWYHMBOCTD COOTBETCTBYIOIIEH KucIoTel? Ilogbepute KOAQQHUUIMEHTHI B ypaBHEHUSX
peaxkuii HOHHO-3JIEKTPOHHBIM METOAO0M, 0003HAYMB COCTOSIHUS BELIECCTB!

KoMnO4 + H,O — H,MnOs + KOH

H.MnOs = HMnO4 + MnO, + H,0O

Kaxk noBeIcUTh YCTOMYNMBOCTH PACTBOPOB MAaHTaHATOB?

OnuummTe CBOMCTBA MEpMaHraHaTa KaJlusl.

OmnummmuTe cBoiicTBa coequHeHuit maprania (VII).

Hanummure ypaBHenus peakumii B3aummoneiictBusi KMnO; ¢ HuTparom HaTtpus B KHCIOH,
HEHTpanbHON U 1IeNoyHOoH cpenax. Onpeaenure SKBUBAICHT U MOJSIPHYIO Maccy SKBUBAJICHTa
nepMaHraHata Kaimuss B O9THX cpelax. OT Kakux (DaKTOPOB 3aBHCHUT COCTaB IPOAYKTOB
BOCCTAHOBJIECHUS?

Kakne wu3 coeauHeHwid MapraHma B XUMHYECKHX PEAKLUUSAX SBISIOTCS: a) TOJBKO
BOCCTAHOBUTENSIMH, ©0)  TONBKO  OKHUCIUTENSIMH, B)  MHPOSBISIIOT  OKHCIHTENBHO-
BOCCTaHOBHUTEIHHYIO IBOMCTBEHHOCTH? OTBET MOSICHUTE.

OcymiecTBuTE NpeBpaIIeHHsi, 0003HAYNB COCTOSHUS BEIIECTB M Ha3BaB MPOIYKTHI:

a. MnO2 »[Mn(H20)s]** — [Mn(OH)(H,0)s]*

6. KMnOs — MnSO, — Mn(OH)z —-MnO,

6. KMnOs — MnO, —[Mn(H,0)s]** — Mn(OH).

Jonuinre ypaBHEHHs pEaKIIUNA:

a. KMnO4 —t>

0. Mn(OH)z + 0, +H,0O >

6. MnSO4 + NH,OH —

2. Mn(OH); + HCI —»

0. KMnO4 + H2C204 + H,SO4 — CO: + ...

e. MnO, + KCIO; + KOH —

ac. KMnOs + Kl + H,0 — KIOs + ...

3. MnSO4 + (NH4)2S;08 + H20 — (NH4):SO4 + ... .

OKHUCITUTETHHO-BOCCTAHOBUTEIILHBIE PEAKIIMU YPABHSINUTE 3JEKTPOHHO-HOHHBIM METOOM; JIst
HMOHHO-OOMEHHBIX — COCTABbTE KpaTKHe HOHHbIE YpPaBHEHUSI.

CkoJbKO rpaMMOB cyJb(uTa HaTpus cogepkanocs B 20,0 M1 pacTBOpa, €CIIM HA €r0 OKUCIICHHE
B KHuCJIOH cpene mnotpeboBanock 19,6 mu pactBopa KMnOs ¢ MONSpHON KOHIIEHTpanue
skBuBanenta — ¢(*/s KMnOy) pasHoii 0,1 Moss/nm®?

B wmepHo#t konbe Ha 500,00 mn pactBopuam 0,315 T KMnOs. Beramcanre MOSpHYIO
KOHIIEHTPALMIO SKBUBAJIEHTA ¥ TUTP MOJIyYCHHOT'O PacTBOpA.
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
30. B cepnoit kucmore pactBopmim 0e3 moctyma Bosgyxa 0,21 T xeme3Hoi mpoBonoku. Ha
OKHCJICHUE TMoyydeHHOro cyibgara sxene3a (1) m3pacxomoanu 33,6 mu pactBopa KMnOs ¢
MOJIIPHOU KOHIICHTpaIUeH SKBUBAJICHTA - c
(/s KMnQ4) pasmoii 0,11 mMoms/am®. Onpeennte MaccoByIO IO xkemesa (B %) B TIPOBOJIOKE.

JJABOPATOPHOE 3AHATHE Ne 16: «d-3nementsl VIII rpynnel. Keneso. Ko6ansT. Hukenny. (4 yaca)

Bomnpocsl 115 caMoCTOATEILHON MOATOTOBKH:
1. OcobGennocts koHcTpykimu VI rpymner TIC .M. MenneneeBa. CemeiicTBa ixejie3a U IUIATHHOBBIX

METaIIOB.

2. DnekTpoHHBIE (OPMYNBI M BIIEKTPOHHO-CTPYKTYPHBIE AMarpaMMbl BaJICHTHBIX CIIOEB aTOMOB KeJesa,
kobainbTa, HuKens u noHoB xene3a (11, 111, V1), kodansra (11 u 111), aukens (11 u 111).

3. Coenunenns xkeneza (I, 111, VI): momyuenne, cBoiicTBa, ycTOWIMBOCTh. MI3MeHeHHe XapaKkTepa THAPOKCHIOB

JKeJe3a ¢ YBeITMUYCHUEM CTENIeHH OKUCIICHUSI.

KauectBennbie peakuuu Ha noHbI xkenesa (11) u (111).

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

Coenunenus aukens (1) u (111): momyueHme, cBoiicTBa, yCTOWYHUBOCTS.
[IpumeHeHue xene3a, KOOaIbTa U HUKEISI U UX COCTUHCHUM.

o oA~

IIpuMepHbIe 3a1aHus 11l IMCbMEHHOH KOHTPOJILHOI padoThbI:

Bapuant Ne 1

1. Hasosute BemectBa o Homenkiaarype MIOITAK (amantuposannsiii Bapuant): FEONOs, Fea(SO04)3x9H,0,
CoClz, Ni(OH)3, (CoOH),SOa.

2. Hcmonb3yst monsipu3alioHHbIE MTPECTaBICHHUS, TEOPETHUECKU 0OOCHYITE CIIOCOOHOCTH HOHOB COJIU CyJb(daTa
xenesa (1) k ruaponusy. Hanummre HOHHO-MONEKYJISIPHOE M MOJIEKYJISIPHOE YpaBHEHUS PEAKIH THAPOIIN3a
9TOM CONHM, a TaKK€ PACCMOTPHUTE T'HIPOJIM3 C MO3ULHUHN NMPOTOIUTUUYECKON TEOPHHM KHUCIOT M OCHOBaHHMHU.
VYkaxuTe opueHTHpOoBOUYHOE 3HaueHue pH pacreopa (pH>7, pH<7, pH=7).

3. Hammmmre ypaBHeHue KauecTBeHHOW peakiuu Ha noH xerne3a (l1). [IpuBeanTte TpuBHANbHBIE HAa3BaHUS M
HazBaHus 1o HomeHknatype MIOIIAK (aganTupoBaHHBII BapWaHT) KOMIUIEKCHBIX COEIMHEHUI,
BCTPEYAIOLINXCSI B 3TOH pEaKLny.

Bapuant Ne 2

1. HamumunTe ypaBHEHUS peakMid, IPH MOMOIIY KOTOPHIX MOKHO OCYILECTBUTH NPEBPAILCHHSL:
Fe(OH), — FeSO4 —» FeOHSO; — Fe(OH)3
Jnst  OKMCIIMTENbHO—BOCCTAHOBUTEIIBHOW PEAKUUMU  ONpenenuTe KOd(QQHUUMEHTH METOJOM HOHHO—
AJIEKTPOHHOTO Oamanca (MeToJOM TMosypeakiuii). HazoBuTe Bce BemlecTBa B IIETOYKE MPEBPAIICHHMA I10
Homenknarype UFOITAK (aganTupoBaHHBIN BapHaHT).

2. Hcnonb3ys nonsipu3alioHHbIE TPEICTABICHHUS, TEOPETHUECKH 00OCHYHTE CIOCOOHOCTH HOHOB COMHU CyNb(daTa
xemeza (I1I) x rugpomusy. HanuwmmTe HOHHO-MOJEKYISPHOE W MOJEKYISPHOE YPAaBHEHHS DPEaKIUU
THUAPOJIN3a 3TOW COJH, a TAaKXKE PACCMOTPUTE THUAPOIU3 C TMO3UIHMHA MPOTOIUTUYECKOW TEOPHH KHCIOT U
OCHOBaHHWH. YKaxuTe OpHeHTHpOBOUHOE 3HaueHue PH pactsopa (pH>7, pH<7, pH=7).

3. Hamummre ypaBHeHHMe KauecTBeHHOH peakuuu Ha noH xkene3a (1) ¢ xenroit kpoBsiHOM comnblo. [lpuBenure
TPUBHAIbHOE HAa3BaHNWE KOMILIEKCHOTO COeIMHEHM, 00pa3yomerocs: B pe3yinbTaTe peakiinu.

Bapuanrt Ne 3
1. Hasosure BemectBa no HomeHkiarype MIOIIAK (amantupoBannsiii BapuaHt): Fe(ClOs)s, (FEOH)sPOs,
CoOHNOs3, Co(OH)2, NiBr-.
2. CocraBbTe ypaBHEHHMsI MOIYpEaKUUil (METOJOM HOHHO-3JICKTPOHHOro OajlaHca), Ha WX OCHOBE JOIHIINTE
MPOIYKThI PEaKIIUK U PACCTaBbTe KOIPPUITHESHTHI:
KMnO4 + FeS0O4 + H,.SO4 — FE‘Q(SO4)3+ ...
VKaKUTE OKUCIUTENh U €0 BOCCTAHOBIICHHYIO (hOpMy, BOCCTAHOBHUTEINb M €r0 OKHCICHHYIO (hOpMYy.
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Hamummre ypaBHeHHe kauecTBeHHOW peakmnu Ha MoH xene3a (l11) ¢ Tmonnanarom (pomaHumoM) aMMOHWUSL.
HazoBute 00pa3syrorieecs KOMILUIEKCHOE COCIMHEHHE, YKAKUTE €r0 COCTABHBIC YaCTH.

Bapuant Ne 4

Hazosure BemiectBa 1o HomeHknatype MWIOITAK (agantupoBanubiii  BapuanT): C0SOsx7H20,
(NH4)2F€(C03)2, FE(OH)3, (COOH)2CO3, NiSO4.

Hcnonb3ys nossipu3alliOHHbIE PEICTABICHUS, TEOPETHUECKH 000CHYHTE ClTIOCOOHOCTH HOHOB COJIM XJIOpHIA
xeneza (I1I)  x rugpomusy. HanumumTe HOHHO-MOJCKYJISPHOE M MOJEKYJISIPHOE YPaBHCHUS DPEAKIMU
THUAPONN3a 3TOW COJH, a TaKXKe PACCMOTPUTE THUAPOIU3 C TMO3UIHMHA MPOTOIUTUYECKOW TEOPHH KHCIOT U
OCHOBaHUWH. YKaXXUTe OpHEeHTHPOBOUHOE 3HaueHue PH pactopa (pH>7, pH<7, pH=7).

CocraBpTe ypaBHEHHS IMOJIypeakuii (METOJOM HOHHO-3JIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MIPOIYKTHI PEaKklny U paccTaBbTe KO3 PpHUIIMeHTHI:

Fe(OH); + O, + H,O — Fe(OH);3

YKaXuTe OKHUCIUTEND U €T0 BOCCTAHOBJICHHYIO ()OPMY, BOCCTAHOBHUTEND U €TI0 OKHCICHHYIO (GOpMYy.

Bapuant Ne 5

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

CoS0q4, Ni(OH)2, (CoOH)2CO:s.

Hcnonb3ys nonsipu3alluOHHbIE IPEICTABICHNS, TEOPETUIECKH OO0CHYITE CIIOCOOHOCTH HOHOB COJIH CyJbdara
xenesa (1) k runponuzy. Hanummre HOHHO-MOJIEKYISIPHOE U MOJICKYJISIPHOE YPaBHEHHUS peakK THAPOIN3a
3TOM COJM, a TAKXKE PACCMOTPUTE THUAPOIU3 C MO3ULUU MPOTOJUTUYECKOW TEOPUM KHUCIOT U OCHOBAHMIA.
Yxkaxute opueHTHpOoBOYHOE 3HaueHne PH pacreopa (pH>7, pH<7, pH=7).

Hamummre ypaBHeHHe kKauecTBeHHOH peakimu Ha noH kene3a (Il). IlpuBenaute TpuBHadbHBIE Ha3BAHUS H
HazBaHusad 1o HoMmeHkiarype MIOITAK (agantupoBaHHBIM BapHaHT) KOMIUIEKCHBIX COEIWHEHMH,
BCTPEYAIOUINXCS B 3TOM peaKIUH.

Bapuant Ne 6

Hanumure ypaBHEeHHS peakiuii, TPy MOMOIINA KOTOPBIX MOYKHO OCYIIECTBUTH NMPEBPAICHUS:

Fe(OH), — FeSO4 — Fe(OH), — Fe(OH)s

Jisi  OKMCIUTENbHO-BOCCTAHOBUTEIBHOM  peakuuu omnpenenure KodpGHUIUEHTHl METOAOM  HOHHO-
3JIEKTPOHHOTO OanaHca (MeToAoOM mosypeakiuil). HazoBure Bce BemlecTBa B LETIOYKE NPEBPAIIECHUI 110
nomenkiatrype MIOITAK (agantupoBaHHBIN BapHaHT).

Hcnonb3ys nossipu3aliiOHHbIE PEICTABICHHS, TEOPETHUECKH 000CHYHTE CITOCOOHOCTH HOHOB COJIM XJIOpHIA
kobanpta (II) x ruaponu3y. HamummWre HOHHO-MOJIEKYNSIPHOE W MOJIEKYJSIPHOE YpPAaBHEHHS PEaKLUH
THIIPOJIN3a DTOH COJM, a TaKKe PACCMOTPHUTE THJPOJIU3 C TO3WIHMHA MPOTOIUTHYECKON TEOPHU KHUCIOT U
OCHOBaHMI. YKakuTe OpHeHTHPOBOYHOE 3HaueHue pH pactBopa (pH>7, pH<7, pH=7).

Hanumure ypaBHeHHe KadecTBeHHOM peakuuu Ha uoH xene3a (1) ¢ sxenroit kpossHoii conbro. [IpuBeante
TPHUBUAIBHOE Ha3BaHNE KOMIUIEKCHOTO COeIMHEHUS, 00pa3yIOIIerocs B pe3yibTaTe peakluy.

Bapuant Ne 7
HazoBure BemiectBa no Homenknatype UIOITAK (amantupoBanssiii Bapuant): (CH3COO)sFe, (FeOH).COs,
CoO, Ni(OH)z, Co(NO3)s.
CocraBbTe ypaBHEHHS MOIypeaKuii (METOI0OM HOHHO-IIIEKTPOHHOTO OaaHca), Ha UX OCHOBE JOIHUIITUTE
MPOAYKTHI PEaKIMU U paccTaBbTe KOI(PHUIUEHTHI:
CoCl; + NaClO + NaOH + H.0 — Co(OH)s + NaCl + ...

VYKaXnuTe OKUCIUTENb U €TO0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €0 OKUCIEHHYIO OpMY.
Hammmute ypaBHeHHE KadecTBeHHOW peakmun Ha woH xene3a (1) ¢ tmonmanatom (pomgaHumIoM) aMMOHWS.
HazoBute o6pazyromieecss KOMIUIEKCHOE COeTMHEHHE, YKa)KUTE €r0 COCTaBHBIE YacTH.

Bapuant Ne 8

Haszoeure BemectBa o Homenkinatype HMIOITAK (amanruposanusiii Bapuant): CoCly, (NHi).Fe(COs),,
F6203, (COOH)zSO3, Ni(NOs)z.

Hcnonp3ys monsipu3aliioHHbIE TPEICTABICHUS, TEOPETUICSCKH 000CHYHTE CITOCOOHOCTh HOHOB COJU CyJb(dara
kobanmpTa () k THmponmm3y. HamummTe HMOHHO-MOJICKYJISIPHOE M MOJICKYJSIPHOE YpaBHEHHUS pEaKIUU
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TUAPONM3a 3TOM COJHM, a TaKXE PAaCCMOTPUTE THAPOJU3 € MO3ULUN MPOTOIUTHYECKOM TEOPHHU KHCIOT U
OCHOBaHUi. YKaxxuTe opueHTHpoBouHOe 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).
3. CocraBbTe ypaBHECHUS NOTYPEaKIMi (METOIOM HOHHO-JICKTPOHHOTO OaaHca), Ha X OCHOBE JIOTHIITUTE
MIPOIYKTHI PEaKIny U paccTaBbTe K03 PpHUImeHTs:
NiSO4 + Br, + NaOH — Ni(OH)s + NaBr + ...
YKaXuTe OKHUCINATENb U €T0 BOCCTAHOBIEHHYIO ()OpPMY, BOCCTAHOBHTENH M €r0 OKHCIEHHYIO (hOpMYy.

9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
. B3auMmogelicTBHe Kenne3a ¢ KUCIOTaMu.
. ITaccuBupoBaHue xele3a.
[Tonydyenue u cBOKMCTBA TUAPOKCHUIOB JKETE3a,
KOOaJIbTa U HUKEJIS.
. CBolicTBa coJeil.

grwWN R

KOHTpOJ’ILHbIe BOIIPOCHI M 3a/1a4U.

1. CocraBbTe Ta6J'H/H_U:I CBOICTB THAPOKCHIOB U oxapaKTepI/I:ayﬁTe HU3MCHCHHUC KHCJIOTHO-OCHOBHBIX U
OKHCIIUTEIIbHO-BOCCTAHOBHUTEIIFHEIX CBOMCTB B pany:

a) Fe(OH), — Co(OH)2 — Ni(OH)2;
6) Fe(OH)s — Co(OH)s — Ni(OH)s.

2. OxapakTepu3yiuTe KOMIUIEKCOOOpa3yIolIue CBOIICTBA HOHOB Kene3a, KoOajabTa M HUKEIS B
Pa3MYHON CTENIEHH OKUCIICHHSI, COCTABUB TA0IHUILY.

3. Hanumure >1MeKTpOHHBIE U AJIEKTPOHHO-Tpadudeckue GopMmysbl aTOMOB Kele3a, KoOanpTa |
Hukens u noHoB Fe*?, Fe*3, Co*?, Co*3, Ni*?, Ni*3.

4. KakuMm 00pa3oM U3 METAITIMYECKOTo JKejle3a MOXKHO MONYy4uTh: a) conb keneza (l); 6) comb
xenesa (111)? Hanummure ypaBHeHUs peakiuil.

5. Kak nmoiny4uth rTUAPOKCUBI Kelie3a, KoOanbTa M HUKENS ¢ Pa3HBIMU CTENEHSIMU OKHCIIEHUS! HOHOB
METaJJIOB?

6. Kakoii u3 wonos: Fe*2, Co™ wmu Ni*? ssisiercst 60jiee CHIbHBIM BOCCTaHOBHTEIEM? [IpuBenure
MIPUMEPHI PEAKINA, B KOTOPHIX MPOSIBIISIETCS ATO pa3iInyiue.
7. TlpuBemuTe ypaBHEHHs KaUueCTBEHHBIX peakiuii Ha nonsl Fe*? u Fe's,
8. [Touemy a5 momydeHus: BOJHBIX pacTBOpoB couieil xkenesa (111) mpubasnstor kucnoty?
9. Kakast coib xenesa cunbHee noasepraercs rugpousy FeCly umu FeClz? [Touemy?
10. Kak nepesectu coub xenesa (11) B conpb xenesza (111)? Kax ocymectButs 00paTHbIil nepexo?

11. Kakue KoMIuIekcHbIe coetnHeHns obpasyrot Fe?, Co?*, Ni%* n Fe**, Co®*, Ni**?

12. Kakas u3 komriuiekcHbix cojieir 6onee ycroituna [CO(NH3)s]Clo wmu [Co(NH3)e] Clz? Tlouemy?
[TpoBepbTe, COBMAIACT JIM OTBET CO 3HAUEHHUEM KOHCTAHT HECTOMKOCTH JAHHBIX KOMITJICKCHBIX TOHOB.

13. CocraBbTe ypaBHEHUS PEAKIMM, TPOTEKAIOIIUX 110 CXEMaM:
a. Fe(OH)2 — Fe(OH)3 — Fe2(S04)3 —»KFe[Fe(CN)s]
0. Fe — FeCl2 — Fe(OH)2 — K2FeOs — Fez(S04)3 — FeSOs4 — KFe[Fe(CN)e]
OxapakTepu3ylTe COCTOSHUE PEArMpPYyIOIINX BEIIECTB.
14. 3akoHunTE YpaBHEHUS CIEAYIOINX PEAKIIHNA:
a. FeSO4 + KMnOg4 + H2SO4 —
6. FeSO4 + NaClO3 + NaOH —
6. Ni(NO)2 + NaCIO + H.0 —»
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2. FeSO4 + H202 + H2S04 —

0. Ni(OH)2 + Br, + H,O —

e. Co(OH)2 + H.02 —»

OxapakTepHu3yiTe COCTOSTHUE pPEearpyoIlrX BEIIECTB.

15. CocraBbTe KOOPIWHAIIMOHHBIC (OPMYIBI CIEIYIOIIUX COCTUHCHUIA: 3KCN-Fe(CN)z;
Co(NOgz)2:6NH3; 2NH4sNCS-Co(NCS)2; CoCl2-6H20; NiSO4-6H20.

16. Hanmmute Gopmyiel conu Mopa 1 jkene30-aMMOHHEBBIX KBaclioB. Onpenenure MacCoBYIO JIOJTIO
JKeJie3a B KaKIOH U3 COJIEH.

17. Paccumraiite, kKakoii 00BEM pacTBOpa COJSHOM KUCIOTHI ¢ MaccoBod monedr 10 % (p = 1,05
r/cm®) moTpebyeTcs 11 pacTBopenus 7,4 T kenesa?

18. Kaxkoit o0bemM pacTBOpa auxpomMara Kajus C MOJSPHOM KOHIeHTpauuen skuBaieHTta 0,1
MOJIB/AM° HEO6XOAUM [UTsl B3auMoieiicTus ¢ 3,0 T cynbara xxene3a (I1) B kucnoit cpene?

19. Cxompko FeSOs conepxutcs B 20 M pacTBOpa, €ClIM Ha THTPOBAHHE €ro B KHUCIIOH cpere
3aTpayeHo 24,6 mul pacTBOpa IepMaHraHaTa Kajus C MOJISIpHOM KOHLEHTparued skBuBajieHTa 0,01
MOJTB/IM3?

20. O6mas xapakrepuctuka d-amementoB VIIIB rpynmel. CTpoeHre aTOMOB, CTENCHH OKHCIICHUS,
TUTIBI TUOPUIM3AIIHN.

21. XuMUUYeCcKHe CBOMCTBA jKeae3a, KoOaIbTa U HUKEIA.

22. OKkcuibl U TUAPOKCUIBI JKele3a, KoOalmbTa, HUKES, UX XUMHUYECKHUH xapaktep. KucimotHo-
OCHOBHBIE U OKMCJIHUTEIbHO-BOCCTAHOBUTEIbLHEIEC CBOMCTBA.

23. PacTBOPpUMOCTH M CIIOCOOHOCTH K THAPOJIU3Y COJIEH NIBYX- M TPEXBAJICHTHOTO JKelie3a.
24. OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA COETMHEHU jKeme3a, KoOanbTa U HUKEJIS.

25. KomruiekcHble COEMMHEHMs Kelie3a C IMaHU- W THUOIMAaHAaT- WOHAMHU, OKCHUJIOM YTJIEpoja,
nopdupuHaAMH U IPYTUMH OPTaHUYECKUMU BeliecTBaMu. [ eMornoOuH u xene3ocoaepkaiiine GepMeHThI.
XUMU3M UX JIEUCTBHUS.

26. ®eppartskl, X MOIYYEHHUE U CBOMCTBA.
27. BaxHeiiue coeqMHEHHs K0OanbTa U HUKES.
28. KommuiekcHble coeiMHeHus KoOanbTa 1 HUKend. Butamun Bia.
29. OcymiecTBUTE NPEBPALLICHHUS:
a. Fe — FeSO4— Fe(OH)2 — Fe(OH)3 —K2FeQy;
6. FeSO4 — Fex(SO4)3 —Ka[Fe(CN)s/] — FeClo —FeCls — KFe [Fe(CN)s];
6. K3s[Fe(CN)s/ — FeClz—FeCl>— KFe [Fe(CN)s];
2. CoCl; »Co(OH)CIl — Co(OH)2 — Co(OH)s.
30. 3akoHuHTE ypaBHEHUS peaKIuil:
a. Ni(OH)2 + Br2 + H2.0 —;
6. FeSO4 +H202+ H2S04 —;
6. Co(OH)2 +H.02 —
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31. Ocob6ennoctu crpoenust aromoB 3iemeHToB VIIIB rpynmer IICO. CewmelictBa xene3a u
IINIATUHOBBIX MCTAJIJIOB.

32. Crenenu okuciieHus, xumuueckue cporicrsa Fe, Co u Ni.

33. Okcuapl M THAPOKCHIABI Kene3a, KobanbTa W HHUKeNs. VX XUMHYeCKHil xapakrep (KHCIOTHO-
OCHOBHBIE U OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA).

34. Conm xene3a (1) u (111): pactBOpUMOCTD, THAPOITH3.
35. OKUCIATENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA coenunenuii Fe, Co u Ni.

36. KoMmIutekcHbIe COEOMHEHHUS jKeje3a ¢ MUaHWI- M THOIMaHAT-HoHaMu, okcuzoMm yriepoma (1),
nopdupuHAMH U APYTUMU OPTAaHMYECKUMU JIMTaHAaMHU. [ eMOrinoOuH u xeie3ocoaepkaniiue GepMeHTsI,
XUMH3M HUX JEUCTBUI.

37. deppathl, UX MOITYYEHUE U OKUCIUTEIbHbIE CBOWCTBA.
38. Baxueiimme coequaenus Co(ll), Co(I11) u Ni(ll).
39. KommiekcHbie coenHeHus kobanbTa u HuKenst. Kodepment Bio. Peakus Uyraesa.

40. IlpuMeHeHHE COCTMHCHMI KOOAITbTa, Kelle3a HUKENS U TUTATHHOBBIX METAJIIOB.

JJABOPATOPHOE 3AHATUE Ne 17: «d —3aementsl I u II rpynnsl. Meab. Cepedopo. Hunk. Kagmuii.
PryTh». (4 yaca)
Bonpocsl A1 caMOCTOATEILHOM NMOATOTOBKH:

1. Tlonoxenne meau u cepedpa B [IC. OcoOOEHHOCTh CTPOCHHUS M JIEKTPOHHBIE (hopmyiibl aToMOB d-351€MEeHTOB |
rpynmnsl. Bo3MokHBIE W TIpOSBISEMbIC CTETIEHH OKHCICHHS. DIEKTPOHHBIE (POPMYIBl HOHOB, THUIBI HX
000J10U€K.

2. Coenunenns menu (11): oxcun, ruapoKcua, Mody4YeHnEe, KUCIOTHO-OCHOBHEIE CBOICTBa; cynbhat menu (1) u
€ro OKUCJIMTEIFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA HA TIPUMEPE B3aMMOJICHCTBUA ¢ oauaoM kamus; KC menu
(1) — ammuakar, ruIPOKCOKOMILICKC.

3. Coemunenus cepebpa (I): oxcun, aurpat cepedpa (1), ramorennap! cepedpa. KauecTBeHHast peakuusi Ha HOH
cepedpa (1). KC cepebpa ¢ ammuakom, ¢ THOCYIb(PAT—HOHOM.

4. TlpumeHeHHE COCTUHEHMI MM U cepedpa B MEIUIIMHE U (hapMaluu.

5. Tlonoxenue nuuka u prytH B [1C. DnekTpoHHBIE (HOPMYITBI AaTOMOB
d-anementoB II rpymmbl. Bo3MOKHBIE U POSIBISIEMbIE CTENIEHH OKUCICHHUS. DJIEKTPOHHbBIE (hOPMYJIbI HOHOB,
THII KX 000JIOUEK.

6. CoeauHEeHHUs IUHKA: OKCHJI, TUAPOKCHI, CYJIb(atr — moJiyueHue, CBOMCTRA.

7.  Coemunenus prytu (II). Oxcnn, nomyuenue, cBoiictsa. Xnopun prytH (II), momyuenue, ruaponus, ¢poronus,
ammoHonm3. Amunxmopun pryta (1I).

Coenunenus prytu (I): xnopun pryru (1) — monmydyenue; TuCIponOpPIHMOHNPOBAHHE.

9. IlpumeHeHue coeMHEHHN LIMHKA, KaIMUS, PTYTH.

oo

IIpumepHbIe 3aaHuA 1JI51 MMCbMEHHOH KOHTPOJILHOW padoThl:
Bapuant Ne 1

1. HamumunTe ypaBHEHUS peakMid, IPH MOMOIIY KOTOPBIX MOKHO OCYIIECTBHUTH CIIEYIOIIIE IPEBPALICHUS:
Cu — CuSO4 — (CuOH)2S04 — [Cu(NH3)4]SO4

2. Hcnonb3ys nONSApU3aLMOHHBIC MIPEJICTABICHNUS, TEOPETHUECKH 000CHYITE CIOCOOHOCTh HOHOB coit ZNSO4 k
ruaponu3y. CocTaBpTe HOHHO-MOJIEKYISIPHOE M MOJIEKYJIIPHOE YPaBHEHHUS PEaKIMU TUAPOJIN3a 3TOH COH, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3UIUN TMPOTOJIUTUYECKOW TEOPUM KHCIOT U OCHOBAHUU. YKaKHUTE
opueHTHpoBouHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

3. Hamumumre ypaBHEHHUs peakIyid, IIPH MOMOIIX KOTOPBIX MOYHO OCYIIECTBHUThH TPEBPAICHHS:
Hg - ng(N03)2 - HQQC|2 - HgNH2C|
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Bapuant Ne 2

Hanumire ypaBHEHUs peakiii, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CICAYIOIIME PEBPAIIICHUSL:

Ag — AgNO3z — AgBr — [Ag(NH3)2]Br

Hcnone3yst HONSPU3aLHOHHbIC TPEICTABICHUS, TEOPETHIECKH 000CHYHTE CIIOCOOHOCTD HOHOB comr CuSO; k
ruaponusy. CocTaBbTe HOHHO-MOJICKYISIPHOE M MOJICKYJIIPHOE YPaBHEHHsI PEaKIMH TUIPOJIM3a ITOU CONH, a
TaKKe PACCMOTPUTE THAPOJIU3 C MO3UIMH TMPOTOJUTUYECCKOW TEOPHH KHUCIOT W OCHOBAHUH. YKaXKHTE
opueHTHpoBOo4HOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

HanummTe ypaBHEHHUS peakluii, TPU MOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH MPEBPALLICHHS:

Hg — HgO — HgCl; — Hg.Cl, — HgNHCI

Bapuant Ne 3

Harnmmmire ypaBHEHUS peakIyii, MPU MOMOIIH KOTOPBIX MOKHO OCYIIECTBHUTH IPEBPAIICHHS:

Ag — AgNO; — AgCIl — [Ag(NHs3),]CI

Hcronp3ysi TONMSpU3aNMOHHBIE IPEACTABICHUS, TEOPETUYECKH OOOCHYHTE CIIOCOOHOCTH HMOHOB COJH
Cu(NO3); k ruaponu3y. CocTaBbTe HOHHO-MOJICKYJISIPHOE U MOJICKYJSIPHOS YPAaBHEHHS PEaKLUH T'HIPOJIH3a
3TOM COJM, a TAKXKE PACCMOTPUTE THUAPOIU3 C MO3ULUUU MPOTOJUTUYECKOW TEOPUM KHUCIOT U OCHOBAHMIA.
Yxkaxute opueHTHpOoBOYHOE 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).

Hanumure ypaBHeHUs peakiyid, IIPU IIOMOIIM KOTOPBIX MOXKHO OCYILECTBUTD ITPEBPALLCHHUS:

Zn — ZnS04 — K3[Zn(OH)4] — Zn(NO3), — Zn(OH):

Bapuant Ne 4

Hanumure ypaBHeHUs peakiyid, IIPU IIOMOIIM KOTOPBIX MOXKHO OCYILECTBUTD ITPEBPALLECHHUS:

CuO > CUClz —> CU(OH)?_ —> [CU(NH3)4](OH)2

Hcrionb3yst MoNspru3aliiOHHEIE TIPEICTABICHUS, TEOPETHIECKH 000CHY#TE crtocodHoCcTh HOHOB cotn ZN(NO3)2
K ruiponu3y. CocTaBbTe HOHHO-MOJICKYIISIPHOE U MOJIEKYJIIPHOE YPaBHEHUS PEAKIIMH THIPOJIHM3a STOH COJH, a
TaK)KE PACCMOTPUTE THUAPOIU3 C IO3UIMA MPOTOIUTUIECKONH TEOPUM KHUCIOT W OCHOBAHUW. YKaXKHUTE
OpuEHTHPOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hanumure ypaBHEeHHs peakluid, IPU IIOMOILM KOTOPBIX MOXHO OCYILECTBUTD ITPEBPALLECHHUS:

Hg — Hg(NOs), - HgO — HgCl, — Hg.Cl;

Bapuanr Ne 5

Hanumure ypaBHEeHUs peakyid, IpU IIOMOIIM KOTOPBIX MOXHO OCYILECTBUTD ITPEBPALLECHHUS:

Ag —> AgNO; —> Agl —» Nas[Ag(Szos)z]

Hcnonb3yst ToONspU3allMOHHBIE IPECTABICHUS, TEOpeTHYecKn OOOCHYHTE CIIOCOOHOCTP HWOHOB COJU
Cu(NOs3)2 x ruaponu3y. CocTaBbTe HOHHO-MOJICKYIISIPHOES M MOJICKYJISIPHOE YPaBHEHHsSI PEaKIMU THAPOIIH3a
3TOM CONHM, a TaKKe PAaCCMOTPUTE THIPOJIM3 C MO3ULUHUH MPOTOIUTUYECKOM TEOPHHM KHCIOT M OCHOBaHHMH.
Yxkaxute opueHTHpoBOYHOE 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).

Hanumure ypaBHEeHHS peakUuii, TPy MOMOIINA KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALLICHUS:

Zn — Na[Zn(OH)4] — Zn(OH); — ZnO — ZnS0O,

Bapuant Ne 6

Hanumure ypaBHEeHHs peakiyid, IPHU IIOMOIIH KOTOPBIX MOXHO OCYILECTBUTD ITPEBPALLCHHUS:

Cu — CuO — CuCl; — Cu(OH):

Hcronb3yst moaspru3aiioOHHbIE TIPEICTABIEHNS, TEOPETHIECKH 000CHYHTE CITOCOOHOCTh HOHOB conn ZNCly x
rugposnzy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPaBHEHUS PEaKIUu THIPOJK3a 3TOH coiu, a
TaKXe PacCMOTPHUTE TUAPOIM3 C IMO3UUMH NPOTOIUTUYECKOH TEOPUH KHCIOT M OCHOBAaHUH. YKaxuTe
opueHTHpOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hanumure ypaBHEeHHS peakUuii, Ipy MOMOIIN KOTOPBIX MOKHO OCYLIECTBUTH NPEBPALLICHUS:

Hg — Hg(NOs3), — HgO — HgCl, — HgNH-CI

Bapuant Ne 7
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Hanumure ypaBHEHH peakuuid, IPpU MOMOIIH KOTOPBIX MOXHO OCYILECTBUTh MTPEBPALLCHHUS:
Ag — AgNO3; — AgBr — [Ag(NH3),]Br
Hcnonb3ys moJsipu3aliMOHHbIEC MPECTABICHHUS, TEOPETHYECKH 000CHYHTE cIOCOOHOCTh HOHOB conu CuSO4 k
ruaponu3y. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPaBHEHUS PEeaKIMU TUAPOIN3a 3TON COMH, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3UIUNA MNPOTOIUTHYECKOW TEOPUM KHUCIOT M OCHOBAaHHUM. YKaXUTE
OpHeHTHpOBOYHOE 3HaUeHHe PH pactBopa (pH>7, pH<7, pH~7).
Hanumute ypaBHeHUs peakUuid, IPU MOMOIIH KOTOPBIX MOXHO OCYIIIECTBUTD MIPEBPAILICHHUS:
n - Zn(N03)2 - Zn(OH)z — ZnCl; — [Zn(NH3)4]CI2

Bapuant Ne 8

Hanumure ypaBHEHHS peakLuii, Ipy OMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALICHUS:

AgCI - [Ag(NH3)2]C| - Agl > N8.3[Ag(5203)2]

Hcnonb3ys nosisipu3aliMOHHbIC MTPEICTABICHUS, TCOPETHUECKUA 000CHYHTE ClIOCOOHOCTh HOHOB cou ZNSO4 K
ruapoau3y. CocTaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJIIPHOE YpaBHEHHS PEaKIUU THIPOJIN3a ITON CONH, a
TAaK)K€ PacCMOTPUTE TUIAPOIU3 C MO3ULUM IPOTOJUTUYECKOH TEOPUHM KHUCIOT U OCHOBAaHUH. YKaKHUTE
opueHTHpOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hanumure ypaBHEHUs peakLuii, IIPU IOMOIIX KOTOPBIX MOKHO OCYLIECTBUTD IIPEBPALLECHUS:

Hg - ng(NO3)2 - ngC|2 e ngNHzClz

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

B3auMoaelicTBre Meau ¢ KMCJIOTaMU.
[omyuenue oguna memnu (I).

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

[Tomyuenue okcuaa cepedpa.

[Tomyuenue ranoreHuoB cepedpa.
Cepebpenue.

B3aumojelicTBre IMHKA ¢ KUCIIOTAMHU.

. B3aumopeiicTBre 1uHKA CO IIEJI0YaMH.
10.ITonmyuyenwne u cBOWMCTBA THAPOKCHAA INHKA.
11.TMonyuyenwue cyabpuaa MUHKA.

©CoNooA~WNE

8.3.9k3amemn.
Kpurepuu onieHk# oTBeTa CTY/JAE€HTA HA IK3aMEHE

Xapakmepucmuka omeema oannvl

JlaH mONHBIA, pa3BepHYTHIM OTBET HAa IIOCTABJIEHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HaHHBIX 3HAaHMH 00 0OBeKTe,
MPOSIBIISIONIASCS B CBOOOJHOM ONEPUPOBAHUU MOHATHIMH, YMEHUU
BBIZICINTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE €r0 IIPU3HAKH,
MPUYMNHHO-CJIE/ICTBEHHBIE  CBS3H. 3HaHue 00 o0BbeKTe
JEMOHCTpUpYeTCs Ha (pOHe TMOHUMAHUS €ro B CHCTEME JaHHOM
HAayKH M MEXIUCHUIUIMHAPHBIX cBsizeld. OTBeT (hopMmynupyercs B
TEPMHHAX HAYKH, W3JI0KEH JIMTEPAaTypHBIM S3BIKOM, JIOTHYEH,
JIOKa3aTeNIeH, AEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTYACHTA.

46-50
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JlaH mONHBIA, pa3BEepHYTHIM OTBET HAa IIOCTABJICHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIE IIOJIOKEHHSI TEMBI; B OTBETE

MPOCIIC)KUBACTCSI YyeTKast CTPYKTYpa, JOTHYecKast
MOCIIE0BATEIHPHOCTh, OTPAXKAIOMIAS CYITHOCTh PACKPBIBAEMBIX
MOHSATUHN, TEOPUH, SBJICHUN. 3HaHUE 00 OOBEKTE AEMOHCTPUPYETCS 41-45

Ha (I)OHC IHOHMMaHHuA €ro B CUCTEMC I[aHHOfI HAayKu ¢
MCKIUCHOUIIMHAPHDBIX cBa3eil. OTBET U3I0XKEH JIUTEPATYPHBIM
SA3BIKOM B TCPMHUHAX HAYKH. MOI‘yT OBITH JOIMYHICHBI HECAOYCTLI B
OnpeaAcCIICHNU HOHﬂTHﬁ, HCIIPAaBJICHHBLIC CTYACHTOM
CaAMOCTOATCIIBHO B IMPONLECCC OTBCTA.

JlaH TOJIHBINM, pa3BEpHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC,
MOKa3aHO YMEHHUE BBIICIINTh CYLIECTBEHHBIE M HECYILECTBEHHbBIC
MpU3HAKK, TPUYUHHO-CIEACTBEHHbIE CBA3U. (OTBET  YETKO
CTPYKTYPUPOBaH, JIOTUYEH, M3JIO)KEH B TepMHUHAX Hayku. OgHAKO 36-40
JIOTYLLEHbI HEe3HAUYMTEIIbHBIC OIIINOKHU 580071 HEJ0YETHI,
WCIIPABJIEHHBIE CTYAEHTOM C IOMOULIBIO «HABOJIAIIMX)» BOMPOCOB
MperojiaBaTes.

JlaH mOJIHBIMA, HO HEIOCTATOYHO IIOCIICIOBATEIIbHBI OTBET Ha
MOCTaBJICHHBIM BOMPOC, HO MPHU ITOM IMOKA3aHO YMEHHE BBIJCIUTH
CYIIECTBEHHbIE M HECYIIECTBEHHbIE MPHU3HAKU M NPUYUHHO-
cienCcTBeHHBbIE CBsi3M. OTBET JIOTWUYEH W M3JI0KEH B TEpPMHHaX 31-35
Hayku. MoryT ObIThb AomyiieHbl 1—2 omuOKH B OMNpeesieHun
OCHOBHBIX TOHATHUN, KOTOPBIE CTYIAEHT 3aTPYAHSETCS HCIPABUTH
CaMOCTOSITENLHO.

JlaH HEIOCTaTOYHO MOJIHBIM M HEJOCTATOYHO PAa3BEPHYTHIA OTBET.
Jloruka W MOCIENOBATEIbHOCTh HM3J0XKEHUS HMEIOT HapyIIEHHs.
JomymieHsl OmMOKH B PACKPBITUM TOHSATHHA, YIIOTPEOICHUH
TepMuHOB. CTyIeHT He CHoco0eH CaMOCTOSITEIbHO BBIICTUTh
CYLIECTBEHHbIE M HECYIIECTBEHHbIE MPU3HAKH M IPUYUHHO- 26-30
cieAcTBeHHble  CBsA3U. CTyOeHT MOXKET KOHKpPETH3HpPOBATh
00001IIeHHBIE 3HAHMS, [OKa3aB Ha I[pUMEpax HX OCHOBHbIE
NOJIOKEHHUS TOJBKO C TIOMOINBIO MpernojaBaTens. Peuesoe
odopmiieHre TpeOyeT MOMPaBOK, KOPPEKITHH.

JlaH HEMOJIHBIM OTBET, JIOTMKA U IOCIEAOBATEIBHOCTD U3JI0KCHUS
UMEIOT CYIIECTBEHHbIE HapyleHus. [lomymieHsl rpyOble OmIMOKu
[P OINPENEIICHUN CYLUIHOCTH PACKPBIBAEMBIX IIOHATHH, TEOPHH,
SIBJICHUM, BCJIEJCTBAE HEITIOHUMAHHUs CTYJIE€HTOM HX CYHIECTBEHHBIX
U HECYILECTBCHHBIX INPU3HAKOB U CBA3EH. B OTBETE OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHE  pacCKpbITb  KOHKPETHBIE  IPOSIBIICHHS
0000111eHHBIX 3HaHUH He Moka3aHo. PeyeBoe odopmienue Tpedyer
MTONPABOK, KOPPEKIUH.

21-25

Jlan HenonHBIA OTBET, MpPEICTaBISAIONINI CcO00W pa3po3HEHHbIE
3HaHWS TI0 TEME BOMPOCA C CYIICCTBEHHBIMH OINMOKAMH B
onpeaeneHusx. I[IpucyrcTByror QparMeHTapHOCTb, HEIOTUYHOCTH
n3noxeHusi. CTyAeHT HE OCO3HAET CBSI3b JJAHHOTO MOHSTHSI, TEOPHH, 1-20
SABIIEHUS C JPYTUMHU OOBEKTaMU JUCHUIUIHHBL OTCYTCTBYIOT
BBIBOJIBI, KOHKPETH3allMsl W JOKA3aTeJIbHOCTh HW3JIOKeHUsA. Peub
HerpamMoTHas. JIOTIONIHUTENBbHBIE W YTOYHSIONIUE  BOIPOCHI
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Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenwue o paspaborke u peanusaimu OIIOI COT'Y

MPENOJABATENsl HE NPUBOIAT K KOPPEKLUHMH OTBETa CTYJIEHTa HE
TOJBKO Ha IIOCTaBJICHHBIM BOMPOC, HO M Ha APYrde BOIPOCHI
JYCHUIIIAHEL

He ITIOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpOoCaM JUCHUITIIMHBI. 0

PesynbpTHpyromas sk3aMeHallMOHHAs OLIEHKa OmIpeleisieTcs B cooTBeTcTBUU ¢ llonoxkeHuem

COI'Y o 6amIbHO-PEUTHHTOBOW CHCTEME OLICHKH 3HAHUH CTYICHTOB.

o

10

11.

12.

BOHpOCLI K 3K3aM€EHY 0 JTUCHHUIIJINHE «Heopra}mqeucaﬂ XHUMMUA»
Baxxueiinne Kiaacchl HCOPIraHUYCCKUX coequHenuit. IloHsaTus OKCHJa, KUCJIO0TbI, OCHOBAHHA U

COJIM € TOYKH 3PCHUA TCOPHU BHCKTpOHHTquCKOﬁ JUucconuanuu. I'enernyeckas CBSI3b MCXKOY
Kj1aCCaMH HCOPraHU4YCCKUX COCIII/IHGHHﬁ.

Bonopon. Haxoxnenue B npupoze. [lonydenue, cBoiCTBa U MPUMEHEHHE BOJOPO/Ia; (hu3ndecKue
U XuMHYecKue cBoiicTBa. Ocoboe mosiokeHne Bogopoaa B [lepuoandeckoil cucteMe 3JIeMEHTOB.
HMsotomnsl Bogopoaa; Ctpoenue u cBoiictBa nona ruapokconns H3O*. Mon H™ 1 0CHOBHBIE THUIIBI
TUJIPUIOB.

Kucnopon (obmiast xapakTepucTuka, CTpOCHUE, CIIOCOOBI ONyYeHus!, (U3NUecKre U XUMUYECKHEe
cBoiicTBa). Oxcunbl. O30H (MOTyUYEeHHUE, CTPOCHHUE, CBOMCTBA U MpUMEHEHHE). O30HUIBI.
P-anementst VIII rpynmel. DnekTpoHHass KoH(UTrypanusi, BEIUYUHBI DPATUYyCOB U DHEPIUU
MOHM3AMM aTOMOB OjaropoaHbiX ras3oB. [lonydeHue, crpoeHue, cBONCTBA OIaropoJHbIX ra3oB.
[TpumeHeHHe 61aropoIHBIX ra3oB.

P—anementr! VII rpynmnsl. 3aKOHOMEPHOCTH B U3MEHEHUH 3JIEKTPOHHON KOH(UTypaliu, BEINYUH
paanycoB, JHEPTMHM MOHU3ALMH, CPOJICTBA K AIEKTPOHY, IEKTPOOTPULATEIBHOCTH, XapAKTEPHBIX
CTerneHel okucieHus atoMoB. OcoOeHHOCTH (propa. XMMHUUYECKHE CBOWCTBA MPOCTHIX BEIECTB.
CpaBHuTENbHAS XapaKTEPUCTHKA.

Xnop, pusndeckre U XMMHUYECKHUE CBOMCTBA, XapaKTEpUCTHUKA OCHOBHBIX COECAMHEHUM.
["anorenoBogopoasl. CrocoObl MOMy4YeHHs U CBOWCTBA. 3aKOHOMEPHOCTH B H3MEHEHHUH
KHMCJIOTHBIX U BOCCTAHOBUTEJIbHBIX CBOMCTB ranoreHoBoopoaHbix kuciuot (HI).

KucnoponHbele CO€IUHEHMS TaJOT€HOB. 3aKOHOMEPHOCTH B CTPOEHUMM M CBOMCTBaX OKCHJIOB.
CrnocoOwl momyuyenusi. M3menenue crpoenuss u cpoiictB B psgy HI'O-HI'O.—HI'O3-HI'Og:
TEPMHUYECKAs YCTOMYMBOCTb, OKUCIIUTEIBbHBIE, KHUCIOTHO-OCHOBHBIE CBOMcTBA. ComocTaBicHHE
YCTOMYHMBOCTH U OKHCINUTEIBHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT raJOr€HOB.

P —snementsr VI rpynnel. CpaBHMTENbHAs XapaKTEPUCTHKA. 3aKOHOMEPHOCTH B M3MEHEHUU
ANEKTPOHHON KOH(UTYypaIy, BEJIUYUH PaJNyCcOB, SHEPTUU MOHMU3AINH, CPOJICTBA K IIEKTPOHY,
XapaKTEepHBIX CTENEHEH OKHUCIIEHHUS, 3JIEKTPOOTPULIATENBHOCTH M KOOPJIMHALMOHHBIX YHUCEI
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU (PU3MUECKHUX CBOWCTB MPOCTHIX BEIIECTB.

.P —nementsr VI rpynnel. Bogoponneie coenunenus. [lapamerpel monexyn H2D (mmna n

SHEPrusl CBS3M, BAJEHTHBIA Yroj), 3aKOHOMEPHOCTH W3MEHEHHS (PU3NYECKHUX CBOMCTB
(IMIONBHBIIT MOMEHT, PHEPTUsl JUCCOLMALUK, TeMiepaTypa (a3oBbiXx nepexonoB). CoequHeHus
Cepbl C BOAOPOIOM.

CoenvHeHHs XaldbKOT€HOB €  KuciopoioM. Kucnopoaconepxkaimue COEOUHEHMSI  CEPBI.
ComnocraBieHnue cTpoeHus U CBOMCTB OKCHUA0B D02 u D03. YcnoBus okuciaenus SOz B SOs.
Oxcokucnotel H2.SO3u H2SO4: cTpoeHre aHMOHOB M XUMHUYECKUE CBOICTBA.

[Tony4yenne, crtpoeHume U okuciauTenbHble cBodcTBa H2SO4. Tepmmueckas yCTOWIHBOCTH
cynbdaroB. ComocTaBlieHHE CHIJIBI KHCJIOT, TEPMHUYECKOH YCTOMUMBOCTH M OKHCIUTEIHHON
akTuBHOCTH OKcokucaoT HoSO3u HoSOa.
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BI/IZ[ JOKYMEHTA: Tlonoxenue mo JCATCIIBHOCTHU

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
P—anemenTsr V rpynmbl. 3aKOHOMEPHOCTH B U3MEHEHHH 3JICKTPOHHOW KOH(HTypauu, BEIUIUH
paguycoB, SHEPIMM HOHHM3ALMUU ATOMOB, CPOJCTBA K 3JIEKTPOHY U SJIEKTPOOTPULIATEIBLHOCTH.
XapakTepHble CTENEHU OKHUCICHUS M KOOpJAUHAIMOHHBIE uyuciaa. OCHOBHBIE MPUPOIHBIC
COEIMHEHUS, IPUHIIUIBI TIOJTYyYEHHS U3 HUX a30Ta, (pochopa, MbILIbIKA, CypbMbI, BUCMYTA.
CrtpoeHre U 3aKOHOMEPHOCTH B M3MEHEHUU (PU3NYECKUX W XUMUYECKUX CBOHCTB BOJIOPOIHBIX
coequHennii DHs. Ilomydenwe u cBOMCTBa aMMMaka: aBTOMOHHU3AIMS, PEAKIMU 3aMEUICHHUS,
aKLeNnTOpHbIe (MIPOTOJIUTUYECKOE B3aWMOJEHCTBUE C BOJOM), JOHOpHBIE (0Opa3oBaHue
aMMHAaKaTOB) U BOCCTaHOBHUTEIbHBbIE CBOMCTBA. TepmMuueckas YCTOWYMBOCTbH COJEH aMMOHUS -
docdaros, XJI0pUI0B, CyIb()ATOB, HITPATOB, HUTPUTOB.
A3zot, oOmiast xapaktepuctuka. CoelMHEHHUs a30Ta C BOAOPOJOM, IOJIydeHHe, (U3NYecKue u
XMMHYECKHE CBOMCTBA.
Kucnopoacoaepxamue coenrHeHust a3ora. IlomyueHnue, cocraB, CTpOCHHE M 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB OKCHJIOB a30Ta. TepMHUUYECKOE pa3i0oKEHNE HUTPATOB METAJIOB.
[Tosryuenue, conocrasienue crpoeHust U cBoicTB azotucrod HNO2 u azornoit HNOs kucinort:
TEPMOJIMHAMUYECKAsT YCTOMYMBOCTb, KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
BOJHBIX PACTBOPOB. 3aBHCHUMOCTb COCTaBa MPOAYKTOB B3aUMOJEHCTBHS a30THOM KHUCIOTBI C
MeTtauiamu oT KoHueHntpauu HNO3s u npupo/isl MeTasia.
DneMeHTbl MOATPYIIbl  MbIIbsika. (OCOOEHHOCTH KHCIOTHO-OCHOBHBIX M OKHCJIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB OKCOCOCIWHEHWH MBINIbSIKA, CYpbMbI W BucMyTta. OOmime
TEHJICHLUU B U3MEHEHUU CTPOCHUS U CBOMCTB OKCHUJOB U OKCOKUCIIOT P- 3JIEMEHTOB 5—0M IpyIIbl
[lepuonnueckoii cucTeMbl (KUCIOTHO-OCHOBHBIX M OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX).
®ocdop, buznueckue U XUMHUUECKHUE CBOWCTBA, OCHOBHBIC coerHeHHsl. Poib coenHeHnit a30Ta
u ¢ochopa B dKoNorHH U B OMOIIOTHYECKUX IMpolieccax. lIpuMeHeHne MPOCTHIX BEHIECTB pP—
AJIEMEHTOB V TpYIIIbL.
P—snementsr IV rpynmel. 3akOHOMEPHOCTH B U3MEHEHUU AJIEKTPOHHON KOH(UTYpaIliU, pa3MEPOB
aTOMOB, SHEPIMM MOHM3ALMHU, CPOJCTBA K 3JIEKTPOHY, 3IEKTPOOTPULATEIBLHOCTH, XapaKTEPHBIX
CTeNeHEeH OKHCIICHUS] U KOOPAMHAIIMOHHBIX YHcesl aTOMOB. OCHOBHBIE MPUPOIHBIC COSTUHEHUS,
MPUHLUIIBI TIOJYYEHHUs] U3 HHUX YIiepoja, KpEeMHHMs, repMaHus, 0JoBa, cBUHUA. [IpuMeHeHue
MPOCTBIX BEUIECTB.
P—anementsl IV rpynmsl. @usznueckue U XMMHUYECKUE CBOKMCTBA MPOCTBIX BEILUECTB. YTJIEPOI,
¢bu3nveckne W XMMHYECKHE CBOMCTBA, OCHOBHBIE coemuHeHus. Ctpoenme m cpoiictBa H2COs.
TepMonnHaMuyeckasi yCTOMYUBOCTh KapOOHATOB.
P—onementel 1V rpynmel. Kpemuuii, ¢usnyeckue M XHMHUYECKHE CBOMCTBA, OCHOBHBIE
coequHenus. Ctpoenue u cpoiictBa SiO2. ComocraBnenue ctpoeHus U cBodcTB CO2 u SiOa,
KapOOHATOB M cHJIUKATOB. OCHOBHBIE TUIIBI CTPYKTYP CUITUKATOB.
DNeMEeHThl MOATPYIIBI TepMaHus, (U3NYECKUE U XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB,
OCHOBHBIC COCJMHEHHUS. 3aKOHOMEPHOCTH B HW3MEHEHWW CTPOCHUS W XHMHYECKUX CBOWCTB
OKCcUI0B U ruApokcuaoB Ge, Sn u Pb (TepmoamHamuueckas yCcTOHYUBOCTh, KUCIIOTHO-OCHOBHBIE
1 OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA).
p—anements! 111 rpynmel. 3aKOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHON KOH(UTYypaIiu, pa3MepoB
aTOMOB, PHEPTrUM MOHU3AIMHU, CPOACTBA K AJEKTPOHY, AJIEKTPOOTPUIATEILHOCTH, XapaKTEPHBIX
CTENEHEeNW OKHUCICHHS U KOOPAMHAIMOHHBIX Yuced aTOMOB. OCHOBHBIE MPUPOIHBIE COCIUHEHMUS,
MIPUHITUIIBI TIOJYYEHUs U3 HUX 0opa, aJlOMHUHMS, TalUdsl, UHIWS, Taums. [[puMeHenne nmpocThix
BEIIIECTB.
bop, ¢dusmveckwe M XWMHUYECKHWE CBOWCTBA, OCHOBHBIE COCAMHEHUSA. XapaKTepHBbIC CTEICHH
OKHCTIEHUS W KOOPJAMHAIIMOHHBIE umcia Oopa. Kpucrammmueckas CTpykTypa, (QU3HUECKHE H
XUMHYecKHe cBoiicTBa Oopa. [lonyuenue, ctpoenue, cBoiictsa audopana B2He.
[Tomydyenue, ¢u3MYECKHEe W XUMHUYECKUE CBOWCTBA AQIIOMUHUSA, TaJUIMA, WHIAS W TaJIIHUS.
3aKOHOMEPHOCTH B  CTPOCHUHM, TEPMHUYECKOM  YCTOMYMBOCTH, KHUCIOTHO-OCHOBHBIX U
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PIBOY BO «COT'Y> Brnagener nporecca 7.5.3: Otmen JokyMeHTo0O0poTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o pa3padorke u peamuzanuu OIOIT COI'Y
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COE€IMHEHHMU p—anemeHToB III rpynmel B crenexu
OKUCJICHUA +3: OKCUIBI, THAPOKCUABI, TAJIOTCHHIBI.
S—3JIEMEHTHI. 3aKOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHBIX KOH(UTYpAIUii, BEIMYUH PaJnyCOB,
SHEepruil HMoHu3alMKU aroMoB. OCOOEHHOCTH JUTHSA. OHEpPrus KPUCTAUIMYECKOW peILeTKH,
¢u3nueckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. OCOOEHHOCTH B3aMMOJCHCTBHSA
HIEJIOYHBIX METAJIJIOB C BOJIOM IO PSY JIUTHI — LIE3UM.
3aKOHOMEPHOCTH B CTPOCHHUU M CBOMCTBAX (TEpMUYECKAsi YCTOWYMBOCTb, KUCIOTHO-OCHOBHBIE
CBOWCTBA) OCHOBHBIX THIIOB COECJUHEHUH: OKCHJIOB, MEPOKCUIOB, I'MIPOKCHIOB, KapOOHATOB,
rajoreHu10B. OCOOCHHOCTH KOMIUIEKCHBIX COCJUHEHUH IIEJIOYHBIX 3j1eMeHTOB. [lomyuyenue
LICJIOYHBIX METAUIOB W3 NPUPOIHBIX COeAUHEHMU. [IpuMeHeHHe IEenOYHBIX METAUIOB M MX
COCIMHECHUM.
bepumnii, ¢usznyeckue M XHMMHUYECKHE CBOICTBA, OCHOBHbIE coOeluHEHMA. [IpumeHeHue
Oepuiins, MarHus U IIE€JI0YHO3EMENIbHBIX AJIEMEHTOB.
OOmas xapakrepuctuka d —5JIeMEHTOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHU 3JIEKTPOHHBIX
KOH(QUTYpalHid, paguycoB, HSHEPrUd HOHHW3AIUHU, XAPAKTEPHBIX CTCIICHEW OKHUCIICHUS W
KOOpJMHAIIMOHHBIX YHCEN aTOMOB.
d-onementsr Il rpynmnbl. JlanTaHoMasl M akTHHOWABL. Penko3emenbHbie 3nmeMeHThl (P3D).
JlantanugHoe cxkarue. Xumudeckue coictsa P3D. 3akoHOMEpHOCTH B CTPOEHUU U CBOWCTBAX
OKCHJI0B, TUJIPOKCHI0B. CXOACTBO U pazinyue Xxumuu P30 u aeMeHTOB 2-0if rpymibl.
AKTUHUHM U aKTUHH]IBl. 3aKOHOMEPHOCTU B U3MEHEHUH 3JICKTPOHHON KOH(UTrypaluu, pajnycos,
SHEPIUi MOHU3ALMH, XAPAKTEPHBIX CTEIEHEH OKHUCIICHMS, KOOPAMHALMOHHBIX YUCENI aKTHHHS U
aktuHugoB. Iloarpynmsl Topus u  Oepkius. Ilomydyenue, ¢Qusnueckue u XuMHUUECKUe
(B3auMoIeliCTBUE C KUCIOTaMH, LIEJI04aMHU, HEMETAJIIaMH) CBOMCTBA MPOCTHIX BEILLIECTB.
d—onementsl IV rpymnmel. ComocTaBieHHe AIEKTPOHHBIX KOH(UTYpaIHii, BEJIMYUH PaIUyCoOB,
DHEPIrUi MOHU3ALMM, XapPAKTEPHBIX CTEIEHEH OKHUCIICHMS, KOOPAVMHALMOHHBIX YHCEN aTOMOB pP-
3JIeMEHTOB U d-37eMeHTOB 4-oi rpynmnsl. [IpupoaHble coeMHEeHNus, TOTyYeHNEe U CONIOCTaBIICHUE
($u3NYECKUX U XMMHUYECKHUX CBOMCTB MIPOCTHIX BelIeCTB d-37€MEHTOB 4-011 TPYIIIIbI.
d—onementsl V rpymmsl. ComocTaBieHHE SJIEKTPOHHBIX KOH(MUTypaluii, BEITHYHH PaIiyCoB,
SHEpPruil MOHU3ALMH, CTEIIEHEN OKHMCIEHUS, KOOPINHAIMOHHBIX YHCENl aTOMOB P-3JIEMEHTOB U d-
3NIeMeHTOB 5-oif rpymmbl. Ilpuponnsle coenuHeHus d-31eMEHTOB 5-OH TIpymIbl, HOJIYy4YEHHE,
pUMEHEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB d-3IEMEHTOB 5-0i rPyIIIBI.
d—onementsl VI rpymmbel. ComocTaBieHHE AIEKTPOHHBIX KOH(UTYpaIlHii, BEJIMYUH PaIdyCoB,
DHEPIrUi MOHU3ALMM, XapPAKTEPHBIX CTEICHEH OKHUCIIEHMS, KOOPAMHAIMOHHBIX YHMCEJl aTOMOB p-
35IeMeHTOB M d-a1eMeHTOB 6-0if rpynmbl. CpaBHEHME XHMHUYECKUX M (U3NYECKHX CBOMCTB
IPOCTHIX BemecTB d - 3JeMeHTOB 6-0i1 rpynmnbl. VX momyueHue U3 npupoAHBIX COEIMHEHUH U
IIPUMEHEHUE.
XpoMm, pu3ndyeckue u XMMHUYECKHE CBOMCTBA, OCHOBHBIE coelnHEeHNs. COMOCTaBIeHNE KUCIOTHO-
OCHOBHBIX, OKHUCIIUTEIHHO-BOCCTAHOBHUTEIILHBIX CBOMCTB coequHeHuit xpoma B psaay Cr (VI)—Cr
(nn—=Cr (11).
d-onementsr VII rpynmbl. CpaBHUTENbHAs XapaKTEPUCTHKA SJIEKTPOHHBIX KOH(UTypalmi,
BEJIMYMH  PAJAUyCOB, DSHEPrUd  HOHU3AIMHM, XapaKTEPHBIX  CTENEHEH  OKHUCIECHHS |
KOOPJMHAIIMOHHBIX YHUCENl aTOMOB p- 3JeMeHTOB M d-aneMeHTOB 7-0i rpynmbl. [IpupogHbie
COEIMHEHUS, MOJTyYeHHe, (pU3nuecKre, XMMIUUYECKHe CBOMCTBA U IPUMEHEHHUE MPOCTHIX BEIIECTB
d-aneMeHTOB 7-0# rPYIIIIBL.
Mapranen, ¢usndeckne U XUMHUYECKHE CBOICTBa, coemuHeHuss mapranna (I, IV, VI, VII).
CormnocraBineHre CBOMCTB COEAMHEHUN MapraHIia ¢ pa3JudHbIMH CTETICHSIMHU OKUCIICHUSI.
DneMeHTHl Tpuaabl xkenesa. 3d neMeHTHl — jKese30, Ko0anbT, HUKeIb. CpaBHEHHE JIEKTPOHHOM
KOH(QUTYpallui, paguycoB, HSHEPruid HMOHU3ALMHU, XapaKTepHBIX CTENEHEH OKUCIEeHUS |
KOOPJMHALIMOHHBIX YHCEI aTOMOB J3THUX 3JeMEeHTOB. lIpupoaHele coeguHeHus, MONY4YCHHE,
MIPUMEHEHNE U CBOMCTBA MPOCTHIX BelecTB. DeppoMarHeTu3m.
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40. ComocTaBlieHue CTPOSHUST M XUMHUYECKUX CBOWCTB coemuHeHuit Fe, Co, Ni co creneHbio
okucnenus Il u III. CpaBHeHHME CTpOEHUS M CBOWCTB KOMILJIEKCHBIX (IIMAHHUIBI, aMMHAKaThl,
TaJIOTEHUIbI) COSAMHCHUI Kelle3a, KoOalbTa, HUKEIS.

41.4d-u 5d-simeMeHTH: pyTEHHH, pPOAMU, NaIaAWid, OCMHH, HPHAWN, IUTaTHHA. IIpUpOaHbIE
COCUHEHMUS, MTOJIyUYeHUE, MPUMEHEHHE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
d-snementsl | rpymiisl.

42. ComocTaBlieHUE D3JIEKTPOHHBIX KOH(UTYpalwii, BEIMYUH pPAINyCOB, DHEPrHil HOHU3AIWH,
XapaKTepHBIX CTENEHEH OKHUCICHUS U KOOPAMHALMOHHBIX YHCENT aTOMOB S-3JIEMEHTOB U d-
aneMeHTOB 1-oi rpymnmbl. [IpupoaHbie coequHEHUs, MONMY4YeHHE, MpUMEHEHUe, (pu3uveckue u
XMMHUYECKHE CBOICTBA, MPOCTHIX BellecTB d-371EMEHTOB 1-0# TPYIIIIbI.

43. d —snements! | rpynmel. Menb, pu3nvecKkue U XMMUYECKUE CBOMCTBA, OCHOBHbIC coenuHeHus (I,
).

44. KommekcHble coenuHeHus d-3meMeHTOB 1-oi Tpynmbl (aMMHAKaThl, IUAHUABI, TaJOTCHUIBI):
KOOPJIUHAIIMOHHBIE YUCIIA, 3aBUCUMOCTH ()OPMbI KOOPIAWHAIIMOHHOTO MOJUAIpa OT ANEKTPOHHOU
KOH(QUTYpaly IEHTPAILHOIO aroMa M mpupoabl juranaa. CTpoeHHe W CBOWCTBA COCIUHEHUN
snemeHToB Cu, Ag, Au B BBICIIHMX CTENEHAX OKUCICHUSI.

45. d—snementsl 11 rpynmbl. ComocTaBieHUE SJIEKTPOHHBIX KOH(PHUIYPAIMid, PajnyCcOB, JHEPTHid
MOHU3ALMY, XapaKTEPHBIX CTENEHEN OKUCIEHHUS, KOOPJAUHALMOHHBIX YUCE]I aTOMOB S-3JIEMEHTOB
u d-snemeHTOoB 2-0if rpynibl. [Ipupoanbie coeMHEHUs, MOTyYeHUE, IPUMEHEeHHE, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA LIMHKA, KaIMUSL, PTYTH.

46. d-snementsl Il Tpynmber: oOmias xapakTepucTHKa, (QU3MYECKMEe W XHMHUYECKHE CBOWMCTBA.
KomrmnekcHble coeanHeHus d-31€MEHTOB 2-OM TPYNIbL: aMMHAKaThl, TAJIOT€HU[IbI, ITHAHU[BI.
[IpumeneHnne coeMHEHNI LIMHKA, KaAMUSI, PTYTH.

HpnMeprle 3K3aMeHAIMOHHbIE OMJIEThI MO AUCHHUIIJIMHE
«HeopraﬂnquKaﬂ XUMMUA»

MuHHCTepCcTBO HAYKHU U Bbicuiero oopasosanusi Poccuiickoii ®@enepanun
DenepanbHOE TOCYIapCTBEHHOE OI0/PKETHOE 00pa30BaTesIbHOE YUPEKICHHE BBICIIEro 00pa3oBaHusl
«CeBepo-OceTHHCKHH rocyiapcTBeHHBIN yHUBepcuTeT uMeHH Kocta JleBanoBHua XeTtaryposay
KA®EJIPA OBILEI 1 HEOPTAHUYECKOM XVMUU
OK3AMEH mo gucuummae «<HEOPITAHUYECKA S XMW SI»
Hanpasnenne noarorosku Oakanaspuata 44.03.05 [Tegarorndeckoe oopa3zoBanue (¢ AByMs IpOQHISIMA TTOATOTOBKH),
2019-20 yu. rox, 2 cemectp

BUJIET Ne 1
1. Bomopon. Haxoxnaenue B mpupoze. IlomydeHne, CBOWCTBA H MPUMEHEHHE BOJOPOJA;
(m3nueckue u xuMuveckue cBoiictea. Ocoboe monokenue Boxopoaa B [leproanueckoil cucreme
anemeHTOB. M3otomel Bonmopona; CtpoeHue M cBoiictBa moHa runpokconust H3O'. Mon H™ u
OCHOBHBIE THITBI TUAPUIOB. (15 OayioB)

2. d-onementst Il rpynmel. JlanraHowabl W akTUHOWIBL. Penkosemenbubie siemeHTsl (P3D).
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Tonoxenwue o paspaborke u peanusaimu OO COT'Y

JlanTanuaHoe cxkatre. XuMudeckrne cBoiictBa P3D. 3akoHOMEPHOCTH B CTPOCHUH W CBOMCTBAx
OKCHJIOB, THAPOKCHI0B. CXOACTBO M pasnuune xumud P3D u smementoB 2-oi rpymmbl (15
0amioB)

3. Hanwcars ypaBHeHHs peakiiii © YPaBHATh HOHHO—3JIEKTPOHHBIM METOJIOM.
a) cynbara xpoma(lll) c mepoxcumom Bogopoa B IIETOYHON cpe/ie
0) mepMaHTaHaTa KaJIHS ¢ HOAMIOM Kajaus B KHCIION cpee.

(20 6anoB)

3aB. xadenpoii, JOIEeHT JL.M.Kybanosa

MuHHCTEPCTBO HAYKH U BbiclIero oopasoBanus Poccuiickoii ®enepanuu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa30BaHUs
«CeBepo-OceTHHCKHI ToCyIapCTBeHHBIN yHIBepcuTeT nMeHH Kocrta JleBanoBuya Xeraryposa»
KA®EJIPA OBIIEN 1 HEOPT AHUYECKOU XUMUU
DK3AMEH mno gucnummae «<HEOPI'TAHUYECKA S XMW S»
Hamnpasnenne noarorosku 6akanaspuara 44.03.05 Ilenarorndeckoe oopasoBanue (¢ IByMs IpOGHISIMU TOJTOTOBKH),
2019-20 yu. rox, 2 cemecTp

BUJIET Ne 2

1. p-snmementsr VIII rpynmel. DnexTpoHHas KOHQUTyparus, BEIHYHWHBI PAJANYCOB W DSHEPTHH
WOHHW3AIlH aTOMOB OJIaropoHbIX ra3oB. [lomyuenue, cTpoeHne, CBOHCTBa OJIaropoHBIX Ta30B.
[Tpumenenune GaropoaHsIx ra3o.. (15 6anoB)

2. d-smementsr IV rpymmel. ComocTaBieHHE SJICKTPOHHBIX KOH(MUTYpAIUid, BEJIUYUH PAIHyCOB,
3H€pFHI71 HWOHHM3alH, XapaKTECPHbIX cTeneHen OKHMCJICHUA, KOOPJAUHAIIMOHHBIX YHCEII aTOMOB p-
a51eMeHTOB | d-351eMeHTOB 4-0if rpynmbl. [IpupoaHbie coeJMHEH NS, TOTYYEeHUE U COTTOCTABICHUE
(pU3MUECKUX ¥ XMMUYECKUX CBOMCTB IIPOCTHIX BellecTs O-31eMenToB 4-0if rpynmnsl. (15 6anios)

3. CocraButh ypaBHeHUs crienyommx peaknuid. Koadduimentsr B OKHCIUTEIBHO—
BOCCTAHOBUTEJIBHBIX PEAKIUAX, MPOTEKAIONMX B BOAHBIX PacTBOpax, PacCTaBHUTh HOHHO—
3JIEKTPOHHBIM METOJ/IOM:

a) TIEPOKCHIa BOJOPO/Ia C HOIUIOM KaJHs B KHCIIOW Cpefe.
0) «apckoii BOIKM» ¢ 30J0ToM. (20 6asioB)

3aB. kadeapoi JLM. KybanoBa

MuHHCTepPCTBO HAYKH U BhIcuIero oopasoBanus Poccuiickoii ®@enepanuu
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTeNIbHOE YUPEXKICHNE BBHICIIETO 00pa30BaHUS
«CeBepo-OceTHHCKHI TOCyIapCTBeHHBIN yHIBepcuTeT MMeHH Kocrta JleBanoBr4a XerarypoBay
KA®EJIPA OBIEN 1 HEOPTAHUYECKOM XMMUU
OK3AMEH 1no gucimmmae «<HEOPTAHUYECKAS XUMUS»
Hanpasnenue nonroroku 6axanaspuara 44.03.05 [Texarorunyeckoe oopaszoBanue (C AByMsI MPOQUIIMH TOITOTOBKH),
2019-20 yu. rox, 2 cemectp

BUJIET Ne 3

1. P-osnementst VII rpynmel. 3aKOHOMEPHOCTH B HM3MEHEHHMH 3JICKTPOHHOW KOH(UTYypaluu,
BEIIMYMH paJinyCOB, SHEPTUU MOHM3ALINHU, CPOJICTBA K JIEKTPOHY, MEKTPOOTPHLIATEIBHOCTH,
XapaKTEepHBIX CTeNeHed okuciaeHus aromMoB. OcobeHHOCTH (Topa. XMMHYECKHE CBOWCTBA
mpocThIX BemecTB. CpaBHUTENbHAS XapakTepucTrka. (15 0anos)

2. d-oanementsl V rpymmsl. ComocTaBieHUE IEKTPOHHBIX KOH(UTYpALUid, BEIMYUH PaJUyCOB,
SHEPTUil MOHHU3AINH, CTETICHEH OKUCIIEHHUS, KOOPIUHAIIMOHHBIX YHCENl aTOMOB P-3JIEMEHTOB
u d-anemeHTOB 5-0ff rpymmbl. [IpupogHble coeauHeHUs d-3JEMEHTOB 5-OW  TPYIIIBL,
MOJIy4YeHHe, TMPUMEHEHHEe, (QHU3MYeCKHe W XHMHUYECKHEe CBOWCTBAa IMPOCTHIX BemecTB d-
3JIEMEHTOB 5-0i rpymnmsl. (15 6annos)

3. OcymecTBute mpeBpanieHus, 0003HaAYUB COCTOSIHVSI BEIIECTB M Ha3BaB MPOTYKTHI:
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KMnO4 — MnSO4 — Mn(OH)2 ->MnO, (20 6as1oB)
3aB. kadenpoii JL.M.Kyb6anosa

MuHuCTepCTBO HAYKH U BbIcHIero o6pasosanus Poccuiickoii @enepanuu
DenepanbHOE TOCYyIapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHUs
«CeBepo-OceTHHCKHI ToCcyIapCTBeHHBIN yHUBepcuTeT nMeHH Kocrta JleBanoBu4a Xeraryposa»
KA®E/IPA OBILEN 1 HEOPT AHUYECKOIM XMMIH
OK3AMEH no aucuunnmuae «HEOPTAHMYECKAA XUMUS»
Hanpasnenne noarorosku 6akanaspuata 44.03.05 Ilegarorngyeckoe oopaszoBanue (¢ AByMs NpOQHISIMU TOATOTOBKN),
2019-20 yu. rox, 2 cemectp

BUJIET Ne 4

1. Kucnoponnsle coeMHEHHS TaJOr€HOB. 3aKOHOMEPHOCTH B CTPOSHHHM M CBOWMCTBaX OKCHIOB.
Crioco6sr momyueHusi. M3menenue crtpoenns u cBoiictB B psgy HI'O-HI'O.—HI'O3:-HI'Og:
TEpPMHUYECKasi yCTOWYMBOCTh, OKHCIHTENIbHBIE, KUCIOTHO-OCHOBHBIE CBOWCTBa. CoOmMOCTaBIeHHE
YCTOWYMBOCTH M OKUCIUTEIBHBIX CBOHCTB KUCIOPOTHBIX KUCIIOT TaoreHoB. (15 6amnos)

2. d-smementst VII rpynmbl. CpaBHUTENIbHAs XapaKTEPUCTHKA SIICKTPOHHBIX KOH(HUTyparuii,
BEIMYMH  PaJdyCcOB, DJHEPIUi HMOHHM3AaLMH, XapakTepHBIX CTENECHEH  OKUCIEHHS H
KOOPAWHAIIMOHHBIX YHCEJI aTOMOB P- 3JIEMEHTOB W d-3eMeHTOB 7-oi Tpymnmbl. [IpupoaHbie
COCIUHECHUA, ITOTTYUCHHUEC, (1)I/I3I/I‘-ICCKI/IC, XUMHUYECKHE CBOMCTBA U MNPUMCHCHHUE MMPOCTHIX BEIICCTB
d-anementoB 7-oit rpymmbl. (15 6amioB)

3. HammcaTtp ypaBHEHHsI peakUUil TEPMHUYECKOTO paszioxeHus cienytommx HutparoB: KNOs,
Cu(NO3)z, Bi(NO3)s, AgNOs. (20 6am1oB)

3aB. kadenpoit JL.M.Kybanosa

MuHHCTEPCTBO HAYKH U BbIcLIero oopasoBanus Poccuiickoii @eaepauuu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEKICHHE BBICIIEro 00pa30BaHUs
«CeBepo-OceTuHCKMI rocyiapcTBeHHbIN yHUBepcuTeT uMeHH Kocrta JleBanoBuua XerarypoBay»
KA®EJIPA OBILEN 1 HEOPT AHUYECKOM XUMHU
DK3AMEH no gucuummmae «<HEOPTTAHUUYECKA ST XMW S»
HampaBnenune noarotosku 0akanaspuata 44.03.05 ITenarornueckoe o6pazoBanue (C ABYMs IPOQHIIMH HOATOTOBKH),
2019-20 yu. rox, 2 cemectp

BUJIET Ne 5

1. Aszot, oOmias xapakrepuctika. COeAMHEHUS a30Ta C BOJOPOJOM, TMONy4YeHHE, (U3UYECKHE H
XUMHUYECKUE CBOWCTBA. (15 0asioB)

2. KomruiekcHble coenuHeHuss d-3iieMeHTOB 1-0M rpynmnbl (aMMHUAKaThl, 1TUAHHU]IBI, TaJTOTCHUIBI):
KOOPJIMHAIIMOHHBIE YMCIIA, 3aBUCUMOCTH ()OPMBI KOOPIWHAIIMOHHOTO TIOJU3/IPa OT 3JIEKTPOHHON
KOH(UTYpaluy [EHTPaIbHOTO aToMa W MpHpOJIbl nranaa. CTpoeHHe W CBONCTBA COCIMHEHHN
anemenToB Cu, Ag, Au B BBICIIUX CTENEHsIX OKUcIeHHs. (15 OaoB)

3. Hanucars ypaBHEHUs peakuuii:

a) KpeMHHS C KOHIIEHTPUPOBAHHOW a30THOW KHCJIOTOW B TPUCYTCTBUU (DTOPOBOOPOIHOM
KHCJIOTHI;

6) MEepoKCHUaa BOAOPOJa C HOAUIOM KaJIus B KHUCIION cpeae.

YpaBHATH HOHHO—AJIEKTPOHHBIM MeTOI0M. (20 6asioB)

3aB. kadenpoit JLM.Kyb6anosa

8.4. TectoBble 3ananus. Kpurepuu ¢opMupoBaHusi OlleHOK.

HpOBe,Z[CHI/IC py'6e)KHBIX KOHTPOJIbHBIX pa60T u (I)OpMI/IpOBaHI/IC OIICHOK IIO0 TC€CTOBBIM 3aJaHUAM

MPOBOAUTCS B cCOOTBETCTBHH ¢ [lonokeHnem o 6ampHO-pedTuHroBoi cucteme COI'Y.
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
HpI/IMepLI TECTOBBIX 3auaHm”1 JISt KOHTPOJIA 3]-[31-[1/[171, NnHoAroTOBKH
K PYyOe:KHBbIM aTTeCTALUSM.
CoXHbBIE HEOPraHn4eCKUe BEMIECTBA 0OBIYHO JCIAT Ha YETBIPE Ba)KHEHIINX KJIacca:
MeTaJ'IJ'IBI, HEMCTAaJlJIbl, KUCJIOTHI, COJIN
OKCI/II[I)I, NEPOKCHUbI, KUCJIOTHI, COJIN
OKcHIbl, OCHOBAHMS, KUCIOTHI, COJIM

OxcugamMu Ha3bIBAIOT COSIMHEHUS,

Coneprkaniue aTOMBI KHCI0po1a

Cocrosimyie U3 IByX 3JIEMEHTOB, OJTHUM U3 KOTOPBIX SIBISICTCS BOJJOPOJ

Cocrosmiue U3 IByX 3JIEMEHTOB, OJHUM U3 KOTOPBIX SBISETCS KUCIOPOJ B CTEIICHU OKHCIICHUS 2-
Coneprkaiue TuIPOKCIIBLHYIO TPYIIITY

K amdoTepHbIM OKCHIaM OTHOCSTCS
SiOz, ZnO, Cl,0y

BeO, A|203, N>Os

Cr,03, F20, Cl,0

Cr203, A|203, Zn0O

s ocHOBaHMiT HanboJee XapakTepHa PeaKIHs ¢ KHUCIOTaMH, Ha3bIBaeMasl peaKiuen
CaMOOKHCIIEHUSI-CAMOBOCCAaTHOBJICHHUS

Helrpanuzanuu

Orepudurarnyn

I'mnpoinnsa

Jlis KauecTBEHHOTO OOHApYXKEHUs IEJIOYHON Cpelbl HCIONB3YIOT HHIWKaTop ¢eHondTanenH. KakoBa Oyzner
OKpacka BOAHOTO pacTBOpa TMAPOKCHIA HATPUs pHu Ho0aBieHNN QeHondTatenHa

Po3oBo-manuHOBas

Kenras

Cunssa

becnsernas

YkaxuTe peakiiu, KOTOPbIe MOTYT OBITh MMPAKTHYECKH OCYIIECTBUMBI
NaCl + Ba(N03)2 =

CuSO. + NaOH =

KNO3; + NaOH =

CaCl,+ Cr(OH)s =

Coub cocraBa Fe(OH);NO; umeer Ha3zBaHue
THJIPOHUTPHUT JKeie3a

THIPOKCOHUTPAT JKeJie3a
JUTHAPOKCOHUTPAT JKelle3a
JUTUIPOKCOHUTPUT Kele3a

B kakoii cxeme MOXHO OCYIIIECTBUTH MpeBpalieHus pactsopom NaOH
FeCl; — Fe(OH)s d FEZ(SO4)3

AICl; — AI(OH)s — Na[Al(OH).]

Ba — BaO — Ba(OH):

CuBr, —» Cu(OH); — CuO

T'unpocynsdun xenesa (II) umeer popmyny
Fe(HSOs),
Fe(H003)2
Fe(HS)z
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Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

Fe(HSO4)2

T'unpokenn vHKa

HPOSIBISIET TOIBKO OCHOBHBIE CBOMCTBA
HPOSIBISIET TOJIBKO KUCIOTHBIE CBOMCTBA
MPOSIBIISICT aM(OTEpHBIC CBOMCTBA

HE MPOSBIISIET KUCIIOTHO-OCHOBHBIX CBOMCTB

Kak u3MeHHTCsI [IBET HEUTPAJIBHOTO PacTBOPA, COJCPIKAILETO JIakMyC, TipHu qooasienun HCI?
KpacHBI — CUHUUI

CHHHMM — KpacHbBIN

(hnoneTOBEIN —> KpacHBIN

(roneToBbIit — CHHUI

KaKI/IC nu3 Hepe‘—II/ICHeHHBIX BCIICCTB ABJIAIOTCA KUCIIOTaMU
H>SeQq, H,S, HoCOs, HC|O4, H3PO4

H2S0s, H3PO4, KCI, HF, PH3, NaCl

Ca(OH)2, HCI, NaOH, CuClz, MgO

HNOs, NHs, SiO,, H,SOs, HCOOH

VKa)uTe CaMyro clIa0yro U3 MEPEYUCICHHBIX KUCIOT
H,SO4
H.CO3
HNO3
HsPO4

VYxaxure popmyiny ruapokcuaa meau (I).
Ca(OH):

Cu0

CuOH

Cu(OH):

Vkaxute GopMyJIbl BCEX KUCIOT CPENN MEPEUMCIIEHHBIX COEANHEHHMIA:
H,SiO3

H>S

H.0

NHs

VYxkaxure Gopmyiy cynbhara Kaaus
KOH

K2COs

K2S0O3

K2SO4

VYxkaxure GopMyny ruapocyibdara Kanus
KHSO4

KHCO3

K2S03

K2SO4

VYxkaxure GopMyIbl BCEX OCHOBAHHIA:
KOH
CuSQOg4
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Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

FG(OH)z
Zn(OH);

Yxaxute popmyiry HUTpaTa cepedpa
A92804

AgNO3

Agzo

AI(NOs3)3

Ykaxute GopMmyiry kapOOHATa MarHUs
Mg(HCO:s)

MgCOs

MgSQOs

MgSO.

Ykaxute GopMyIibl BCEX OKCHIIOB
Ba(OH):

Al>O3

NH;

Ag0

VYxkaxure GopMyiy xiopuaa HUHKA
ZnO

ZnCOs

ZnC|2

Ykaxute GopMyJIbl BCEX CONei
Fe(N03)2

MgO

HNO;

CuSQOq4

Ykaxute GopMyily ruApoKapOOHaTa HATPUSI
NaCl

NaHSO3

Na2SO4

NaH COs

Yxkaxure GopMyy ruapocyabpuTa HATPUS
NaCl

NaHSO3

Na,SO4

NaHC03

Kakwue BemecTBa npu guccoruayu 00pa3yrT HOHBI BOJIOpoia?
coH

KHUCJIOTEI

[lenoun

Oxcuabl

Kakwue BemecTBa B pe3ynbTare JUccolanuyi 00pa3yroT THIPOKCH-HOHBI?
KHCJIOTBI

IETT0YH

Comm
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Oxcunsl

Kakue HOHBI BBI3BIBAIOT KUCIIYIO PEAKIHIO pacTBOpa?
OH-

ClI-

H+

8042'

Kaxkuvie noHbI BBI3BIBAIOT HICIOYHYIO PEAKIIUIO pacTBOpa?
K+

Na*

OH-

H+

®ocdary runpokcoxpoma (l11) coorBeTcTBYeT hopmyma:
+(CrOH)3(POa).

CrPO4

(H2PO4)3

CrPO4 - H.0O

Cry(PO.)

Tunpokapoonaty menu (1) cootBeTcTBYeT hopmya:
+Cu(HCO3)

(CuOH)2CO3

CuCO3H0

Cu(HCO3)2-H:0

CuCOs

Cynbdary ammonus xeinesa (111) coorserctByeT hopmymna:
+NHsFe(SOs).

FeSO47H:0

Fe2(S04)3:6H0

NH4Fe(S0s).

(NH4)2Fe(S0s3)2

CuiMKary THAPOKCOMArHus COOTBETCTBYET (hopMyIia:
+(MgOH),SiOs

MgSiOzH.0

MgSiOs

Mg(HSiO3)2:H20

MgSi20s

Crpanuua 84 u3 117
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lunpary aurpara rugpokcosxenesa (111) coorsercTByer dhopmyna:
+FeOH(NOs3)2-H20

Fe(NO3)s-H.0

Fe(OH):NOs

FeOHNO3

FeOH(NO3).

®ocdaTy THAPOKCOIMHKA COOTBETCTBYET (OpMYJIa:
+(ZNOH)PO,

Zns(POR)2H:0

Zn(H:POx);

ZnHPO4

Zn3(PO.)2

HuTtpary runokcosucmyta (I11) coorBercTByeT hopmyna:
BiONOs

+BiOH(NO3),

Bi(OH)2NOs

Bi(NOs)3

Bi(NO3)3-H:0

®dochary runpokcoxenesa (1) coorercTByeT Popmyna:
+(FeOH)3PO4

Fe(H2PO4)2

Fes3(PO4)2°H20

Fex(HPO4)3

FeHPO,

Hutpary muruapokcoxpoma (I11) coorsercTByer dpopmyna:
+Cr(OH):NO3

CrOH(NOs)2

Cr(NOs)s

CrOH(NO2)2

CrOHNOs

Crpanuna 85 u3 117
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
®ochaty THAPOKCOKAIBIHS COOTBETCTBYET (opMyIa:

+(CaOH)3sPO,
CaHPO4
Ca(H2PO4):,
Ca3(PO4)20H:0
Cas(POs)2

W3 npusenennbix ocuoanuit Mg(OH),, Ca(OH), Sr(OH),, Ba(OH)2, Cu(OH), nanboee cnabbiM SBISETCS:
+Cu(OH):

Mg(OH).

Sr(OH);

Ca(OH):

Ba(OH).

W3 npusenennsix ocuoBanuii LIOH, NaOH, KOH, RbOH, CuOH nau6oJee cabbiM sSBIISIETCS:
+CuOH

NaOH

KOH

RbOH

LiOH

W3 npusenennsix ruapokcuaoB KOH, Al(OH)s, Mg(OH),, Ca(OH),, Fe(OH), amdorepHsiM sBIISIETCS:
+Al(OH)3

KOH

Mg(OH).

Ca(OH)

Fe(OH):

W3 npusenennsix ruapokcuaoB KOH, Fe(OH)s, Mg(OH),, Ca(OH),, Fe(OH), amdorepHbiM siBiIsIeTCS:
+Fe(OH)3

KOH

Mg(OH);

Ca(OH)

Fe(OH):

W3 npusenennsix rugpokcuoB Mg(OH)2, Ca(OH),, Sr(OH)2, Ba(OH)2, Zn(OH). amdoTtepHbIM siBIISIeTCS:
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Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

+Zn(0OH).
Mg(OH);
Sr(OH);
Ca(OH);
Ba(OH);

W3 npusenennnix ocuoBanuit CUOH, NaOH, KOH, RbOH, CsOH nau6osee cnadbiM sBIISIETCS:
+CuOH

NaOH

KOH

RbOH

CsOH

W3 npusenennsix ruapokcuaos KOH, Cr(OH)s, Ca(OH),, Ba(OH)2, Fe(OH), amdoTepHbIM siBIsieTCS:
+Cr(OH);

KOH

Ca(OH)

Ba(OH).

Fe(OH):

OxucauTens — 3T0 aTOM, MOJIEKYJIa WIIH HOH, KOTOPBII
YBeINYUBAET CBOK CTENEHb OKUCIICHUS

IIpuHUMAaET 3J1€KTPOHBI

Oxkucnsercs

OTtnaer CBOH AIIEKTPOHEI

CreneHu OKHUCIIEHUSI MapraHia B IEpMaHTraHaTe Kajlus U MaHIaHATe HATPUsl COOTBETCTBEHHO PaBHbI
7+, 6+
7+, 4+
6+, 7+

KonuyecTBeHHBIM KpUTEPHUEM BO3MOXXHOCTU IPOTEKAHHUS] KOHKPETHOI'O OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOIO
Tporecca SBIseTCs

[lomoxkuTenpHOE 3HAUEHUE CTAHAAPTHOTO OKHCIUTEIbHO-BOccTaHOBHUTEIbHOTO (OB) moTeHnana BoccTaHOBUTES
OtpunarensHoe 3HaueHue OB noTeHnmana oKUCIuTeNs

OtpunaTenbHOE 3HAYCHUE PA3HOCTH JIEKTPOOTPHUIIATENEHOCTE BOCCTAHOBUTENS M OKHUCITATEINS

[TonoxuTenpHOE 3HAUYECHNE pa3HOCTH cTaHAapTHEIX OB MOTEHINAaI0B MOTypeaknidi OKUCICHUS U BOCCTAHOBIICHUS

BoccranoBuTens — 3T0 BEIIECTBO, aTOMBI KOTOPOI'0 B XOJ€ OKHUCINTEIbHO-BOCCTAHOBUTECIIBHBIX ITPOLECCOB
HpI/IHI/IMaIOT OJICKTPOHBI U IMMOHMXXAIOT CBOIO CTCIICHDb OKHUCJICHUSA

OT}:[aIOT OJICKTPOHBI U MMOBBIIAIOT CBOIO CTCIICHb OKUCJICHUS

He u3MeHs10T cBOCH CTEIICHN OKUCICHUS

CreleHb OKUCICHUS XpoMa B JTMXpOMATC KaJIid paBHA
3+
6-
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o+
3-

Yto npeacTasnseT coboii mpesparienue oTHocutensHo xpoma? Cr,0-2® Crit
BoccranoBneHue B KUCIOH cpejie

OxkucneHue B KUCIOH cpefe

JucnpornopiimoHupoBaHue

OxwcIIeHHne B IIEIOTHON cpeie

JluxpoMaT KaJiist OTHOCHTCS K TUITHYHBIM
BoccranoBuresm

CHUIBHBIM KHCIIOTaM

OxuCIATEIIM

CnabbIM KHCIIOTaM

B kakoii cpejie mpoBOIUIIOCH BOCCTAHOBJICHUE TIEpMaHraHaTa Kajiusi, €CJIM pacTBOpP MPHOOPEI 3€JICHYI0 OKPacKy?
B seiitpanbHoOit

B kucnon

B cunbHO 11enouHom

B kaxoii cpesie mpoBOUIIOCH BOCCTAHOBJICHNE TIepMaHTaHaTa Kallvsi, €CIIH pacTBOp 00eciBeTHIICS?
B neitpansHOU

B xucnoii

B cunbHO memouHon

Ykaxxkute HaOOp BEIIECTB, BKIIOYAIONTUH TOJHKO TUITUIHBIEC OKUCITUTEIH:
KMnO4, Oz, KzCI’zO7, Mn207, HNO3

KNO2, H2S04, SO,, KCIQO,4, O

F», HzS, HNOs, KMHO4, Hzoz, Br;

B xakoii cTeneHn OKWCJIEHHUS IMOJy4aeTCsi MapraHel] IIPU BOCCTAHOBJICHWHW IIEPMaHTaHaTa Kallus B HEUTPaJIbHOU
cpene?

2+

3+

A+

o6+

B okucnuTenbHO-BOCCTaHOBUTENBHBIX peakIUiIX nepokcua Bogopoaa HoOz MoxkeT BrICTynaTh B POIU
Toabko oxucIUTEIS

Toabk0o BOCCTAHOBUTES

U oxuciuTes 1 BOCCTAHOBUTESA

3anuumTe ypaBHEHHE PEaKIMy THAPOIIH3a U YKKHTE XapaKTep cpelibl sl pactBopa NapS:
pH<7
pH=7
pH>7
pH~7

3anumurTe ypaBHEHUE PEaKkIMy THAPOIIN3a U YKaXKHUTE XapakTep cpelsl ais pactBopa KsPOs:
pH<7
pH=7
pH>7
pH~7
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
3anummTe ypaBHEHUE peakilii THAPOIIN3a U YKOKUTE XapakTep cpenbl st pactBopa CuSOs:
pH<7
pH=7
pH>7
pH=7

3anumrTe ypaBHEHUE PEaKIUy THAPOIN3a U YKKUTE XapakTep cpensl ais pactBopa NaCl:
pH<7
pH=7
pH>7
pH~7

3anuimTe ypaBHEHHE PEaKIUK THAPOIIN3a U YKKUTE XapakTep cpebl st pactBopa Fe(NOs)s:
pH<7
pH=7
pH>7
pH=7

3anuimuTe ypaBHEHUE pEeaKLMK THAPOIN3a U YKOKHUTE XapaKTep cpenbl A pactBopa NaSOs:
pH<7
pH=7
pH>7
pH=7

3anummTe ypaBHEHHE peaklluy TUAPOIIN3a U YKaXKHTE xapaktep cpensl aist pactBopa CuCly:
pH<7
pH=7
pH>7
pH=7

3anuumTe ypaBHEHUE PEaKkIMy THAPOIIH3a U YKaKHTE XapakTep cpelibl s pactBopa KoSOs:
pH<7
pH=7
pH>7
pH~7

3anuiuTe ypaBHEHUE PEaKMy THAPOIIN3a U YKaXKHUTE XapakTep cpelisl A pactBopa KoSOs:
pH<7
pH=7
pH>7
pH~7

3anummTe ypaBHEHUE PEaKIMy THAPOJIN3a U YKaKHTE XapakTep cpelibl s pactBopa FeCla:
pH<7
pH=7
pH>7
pH=7

3anuimre ypaBHEHHE PEaKIuK THAPOIIN3a U YKKUTE XapakTep cpejbl st pactBopa NH4CI:
pH<7
pH=7
pH>7
pH~7
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THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
3anunmTe ypaBHEHHE PEaKIuy THAPOIIN3A U YKaXKHTE XapakTep cpenbl st pactBopa NayCOs:
pH<7
pH=7
pH>7
pH=7

3anummuTe ypaBHEHHE PEaKLUK THAPONIN3A U YKOKUTE XapakTep cpeabl st pactBopa (NHs)2COs:
pH<7
pH=7
pH>7
pH~7

3anuuuTe ypaBHEHUE PEaKkIMy TUAPOIN3a U YKaKHTE XapaKTep cpelibl Aiisl pacTBopa NaoS:
pH<7
pH=7
pH>7
pH=7

Hamummre ypaBHeHne runponmsa Oapus HUTpuTa. YKaxute pH pactBopa.
pH<7
pH=7
pH>7
pH=7

Hanummure ypaBHEHHE rUapoOv3a allOMUHUS XJIopuaa. Ykaxure pH pactBopa.
pH<7
pH=7
pH>7
pH=7

Hanumure ypaBHeHne ruponn3a HUTpUTa aMMOHuUs. Ykaxute pH pacTtBopa.
pH<7
pH=7
pH>7
pH~7

B kakom BeliecTBe MEETCS BOAOPOIHAS CBSI3b?
H.S

HF

AsH3

SeH;

Omnpenenure CTENCHb OKHCICHUS W KOOPAMHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTenss B KOMILICKCHOM
coeaunennn Nas[Ag(S203)2].

(+1, 4)

(+2, 4)

(+4,6)

(+3,6)

(+3,4)

Omnpenennure CTENEHb OKHCICHUS W KOOPJMHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTeiasl B KOMIUIEKCHOM
coeaunennu K[Co (NO2)a(NHs)2].
(_1! 6)
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PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH
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(0,4)

(-2, 6)
(+3, 6)
(+3,4)

Ompenenure CTEMeHb OKHUCIEHHS W KOOPAMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTess
coeaunennu [Pt(NH;).Cl2].

(+1, 4)

(+2, 4)

(+4, 6)

(+3, 6)

(+3,4)

OmpesieiuTe  CTENEHh OKUCIEHHS ¥ KOOPIMHAIIMOHHOE YHCIIO KOMILIEKCOOOpa3oBaTels
coemuuennn [Pt (CN)2(NHs)2].

(+1, 6)

(0, 4)

(+2,2)

(+2, 4)

(+4, 4)

Ormpesiennite CTENEHb OKUCICHHS M KOOPIHHAIIMOHHOE YHCIIO KOMILIEKCOOOpa3oBaTes
coenunennu [Cu(NH3)4]SOs.

(+1, 4)

(+2, 4)

(+4, 6)

(+3,6)

(+3,4)

Omnpenenure CcTerneHb OKHUCIEHHS MW KOOPAMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTels
coeaunennn [Cu(NH3)s]SO..

(+1, 4)

(+2, 4)

(+4, 6)

(+2, 6)

(+3,4)

Ompenenure CTENEHb OKHUCICHHS W KOOPAMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTess
coeaunennn Ks[Fe(CN)g].

(+1, 4)

(+2, 4)

(+4, 6)

(+3, 6)

(+3,4)

Ormpesiennute  CTENEHb OKUCIECHHS ¥ KOOPIMHAIIMOHHOE YHCIIO KOMILIEKCOOOpa3oBaTes
coenunennn Ka[Fe(CN)g].

(+1,4)

(+2, 4)

(+2, 6)

(+3, 6)

(+3, 4)

Onpeﬂenme CTCIICHb OKHCJICHUA W KOOPAHWHAIIMOHHOC YHUCIIO KOMHHCKCOO6paSOBaTCH}I

Crpannna 91 u3 117

B KOMIIJICKCHOM

B KOMIIUICKCHOM

B KOMIIJICKCHOM

B KOMIIJICKCHOM

B KOMIINICKCHOM

B KOMIINICKCHOM

B KOMIUICKCHOM
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

coemunennn [Pt(NHs).Cly].
(+1,4)
(+2, 4)
(+4, 6)
(+3, 6)
(+3,4)

Ompenennure CTENEHb OKHCIAEHHS W KOOPOMHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTeas B KOMIUIEKCHOM
coeaunernn Ko[Cu(CN)4].

(+1,4)

(+2, 4)

(+2, 6)

(+3, 6)

(+3, 4)

Kakas u3 ¢popmyn cooTBeTCTBYET Ha3BaHUIO rekcannaHodeppar (I11) kanwus:
K3[FE(CN)5]
Ka[Fe(CN)g]
K3[Ni(CN)g]
K4[Co(CN)g]

Kakas u3 ¢popmyn cooTBeTCTBYeT Ha3BaHMIO rekcannanodeppart (II) xams:
Ks[Fe(CN)g]
Ka[Fe(CN)e]
K3[Ni(CN)e]
K4[Co(CN)g]

Kaxkas n3 (l)OpMyJ'I COOTBCTCTBYCT Ha3BAHUIO TCTPALIMAHOKYIIPAT (II) KaJiys:
Ks[Fe(CN)e]
K2[Cu(CN)4]
K3[Ni(CN)e]
K4[C0(CN)G]

Kaxkas n3 (bOpMyﬂ COOTBCTCTBYCT Ha3BAHUIO TCTPArNJAPOKCOANAKBAAIIOMUHAT HATPUSI:
Na[AI(OH)4(H20)]

Nas[Ag(S:203)]

Na[Co (NO2)s(NHs3)2]

Kakast u3 popMyi1 COOTBETCTBYET Ha3BAHMIO TETPArMIPOKCOIMAKBAATIOMUHAT KaJIHs:
K[AI(OH)4(H20).]

Ks[Ag(S20s)7]

K[CO (N02)4(NH3)2]

Kakast u3 popMyI1 COOTBETCTBYET HA3BAHHIO TeTpaHUTpUToAnaMMuHOKoOanbTaT(I1l) Hatpus:
Na[Al(OH)4(H20):]

Nas[Ag(S:203)]

Na[Co (NOZ)A(NHs)z]

Kakas 3 popMy1 COOTBETCTBYET Ha3BaHMIO rekcainanokooansTar (1) kamus:
Ks[Fe(CN)g]
Kz[CU(CN)4]
K3[Ni(CN)g]
K4[C0(CN)6]
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Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Kakas u3 ¢popmyn cooTBETCTBYET Ha3BaHUIO AUCYIH(OUTOAPTEHTAT HATPHSL:
Na[Al(OH)4(H20).]
Nas[Ag(S203)]
Na[Co (N02)4(N H3)2]

Kakast u3 (hopMyJ1 COOTBETCTBYET Ha3BAHHUIO JTUIIHAHOJMAMMHUHOILIATHHA:
[Pt (CN)2(NHz)2]

[Pt(NHa3).Cl]

K>[PtCla]

Kakoe n3 yka3aHHBIX KOMIUIEKCHBIX COEMHEHHMI OTHOCHTCS K HEUTPaIbHBIM KOMILIEKCaM?
Na[AI(OH)4(H20)2]

Nas[Ag(S:203)]

Na[Co (NO2)a(NHs),]

[Pt (CN)2(NHs3)2]

Kakoe n3 yka3aHHBIX KOMIUIEKCHBIX COEIMHEHHH OTHOCHTCS K KATHOHHBIM KOMILIEKCAM?
Na[Co (NO2)a(NHs),]

[CU(N H3)6]SO4

[Pt (CN)2(NHz)e]

Kaxkoe u3 YKa3aHHbIX KOMIIJICKCHBIX COGHI/IHGHHI\/'I OTHOCHUTCS K aHMOHHBIM KOMILIEKCaM?
Na[Co (NO2)4(NHs3)2]

[CU(NH3)5]804

[Pt (CN)2(NHz)2]

Cymma koaddunentos B ypasHernu peakiun KI + KMnO4 + H.SO4 — | paBHa
25
43
51
41
37

CymmMa ko3¢ ¢punmenToB B ypaBHeHuH peakiun K2SOz + KMnO4 + KOH — paBHa
7

9

8

11

21

CymmMa ko3¢ ¢unuenToB B ypaBHeHuu peakimu H2O2 + KMnO4 + KOH — paBHa
10

8

15

12

14

Koaddpuuument nepen okucnurenem B ypapaenun peakuun H.Oz + KMnO, + KOH — pasen

ar~rNDWE

Crpannna 93 u3 117
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HayKH U BbIcIIero oopasosanusi PO

Crpanuna 94 u3 117
®dI'BOY BO «COI'Y»

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH
THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
Koadduuuent nepen BoccranoButeneM B ypaBHeHud peakiuuu H2O, + KMnO4 + KOH — pasen

O~ wWNPE

Cymma ko3¢ dunnentoB B ypasuennu peakin KMnOs + HCl — paBHa
25
30
40
42
35

Cymma ko3¢ dunnenToB B ypaBuenuu peakiun KoCr,07 + HCl — paBna
25
30
31
27
29

CymmMma ko3¢ ¢unmenToB B ypaBHenuu peakiuu KoCr.O7 + HBr — paBna
25
30
31
27
29

Cymma kod¢duimentoB B ypaBaeruu peakuun MnO, + HCl — pasna
10

8

9

12

13

Cymma ko3¢ dunuentoB B ypaBuenuu peakuuu Cl; + NaOH (xonon) — paBHa

10
8
4
11

CymmMa ko3¢ ¢unreHToB B ypaBHenuu peakimu |, + NaOH (xomon) — paBHa
10

8

4

11

6

CymmMa ko3¢ ¢punmeHToB B ypaBHeHuu peakiuu Bro + NaOH (xomnon) — paBHa
10

8

4

11
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Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

6

Cymma ko3¢ dunuentoB B ypaBuenuu peakiuu Cl, + NaOH (t°) — paBna
10
18
12
14
16

Cymma k03¢ GuineHToB B ypaBHeHnu peakiu Bro + NaOH (t°) — paBua
10
12
14
16
18

Cymma ko3¢ unueHToB B ypaBuenuu peakiuu |, + NaOH (t°) — paBHa
10
12
14
16
18

Cymma koa¢dunuentos B ypasuenuu peakiun HCIO, + NaOH — pasua

O N o b~

Cymma ko3¢ dunuentos B ypaBuenuu peakuuu HClIO4 + NaOH — paBna

© N0 o

Cymma ko3¢ dunueHToB B ypaBHenuu peakiu Cl, + Fe — paBHa

oONO1TW b

CymmMa ko3¢ ¢unmrenToB B ypaBHeHuu peakun H>O2 + Kl + H.SO4 — paBna
4

6

8

5

10

CymMa k03¢ GuIMenToB B ypaBHeHnu peakiun H,O; + PbS — pasna
12
10
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

(o]

5
8

CymmMa ko3¢ ¢unmrenToB B ypaBHeHuu peakuu HoO2 + KMnOy4 + H>SO4 — paBHa
22
36
18
26
28

CymmMa ko3¢ ¢unmrenToB B ypaBHeHuu peakiuu H>O; (pazioxenue) — paBHa

O~ ~NOITW

Cymma koa¢dunmenToB B ypaHernu peakimn HO; + FeSO, + H,SO4 — paBHa

6
12
11
7

CymmMa ko3¢ ¢unrenToB B ypaBHeHuu peakiun S + HoSO4 (koHIT) — paBHa
8

6

5

11

CymmMa ko3¢ ¢unmeHToB B ypaBHeHuu peakiun HzS + Oz (ropenue) — paBHa
7

9

6

5

11

K xakoMy THITy OKHCIHTEILHO-BOCCTAHOBUTENILHBIX PEAKIHi OTHOCHTCS cieayromas peaknus: Cl, + H,O — HCI
+ HCIO?

BHYTPHUMOJIEKYJISIPHAs

MEKMOJICKYISIpHAsT

obMeHa

JUCTIPOTIOPIIHOHUPOBAHMUS

CymmMa kod¢urmenToB B ypaBHenuu peakipu KI + KMnO4 + H:SO4 — | paBna
37
25
43
41
51

CymmMa ko3¢ ¢unmenToB B ypaBHeHun peakiun Ko.SOz + KMnO4 + KOH — paBHa
96



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

SO; SABIAETCS OKHCIUTEICM B PEAKIUH C
H.S

0]

Cl,

H.O

NaOH

SO; aBnseTCS BOCCTAHOBUTENEM B PEAKIIHH C
H,S

O,

Cl;

H.0

NaOH

H>SO, sBisieTcs okucnuTeneM B peakiuu ¢
Cu

H.0O

C

S

P20s

N2H. siBnsieTcst okucnuTeneM B peakiuu
TOpeHUs

C BOJIOM

C CEpHOM KUCTIOTOH

C COJITHOM KHCJIOTOM

Pa3IOKCHHSI.

N2H4 siBIsieTcs BOCCTaHOBHUTENEM B pEaKMU
Ppa3IOKEHUS

C BOJIOM

C CEpHOM KUCTIOTOH

C COJITHOM KUCJIOTOMN

TOpEHUS

cepa SIBJISIETCS] OKUCIIUTENEM B PEaAKIUU MOTYUYEHUS
H>S

FeS

FeS,

SO,

H,SO4

cepa SIBIISIETCS BOCCTAHOBUTEIJIEM B PEAKITUU MTOJTYUEHHUS
H>S

FeS

FeS,

SO,

H,SO4

Crpanuna 97 u3 117
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

CCJICH SBJISICTCA OKHUCJIMTCIICM B PCAKIIUU ITOJIYUCHUS
H>Se

FeSe

SeOZ

H,SeOs

HzSeO4

CEJICH ABJISIETCS] BOCCTAHOBUTEJIEM B PEAKIMHU ITOJIYYEHUS
H.Se

FeSe

SeO;

H,SeO3

H,SeO4

YIIEPO SABJISETCSA OKMCIUTENIEM B PEAKIIUH TIOYYEHUS
CO,

CH4

CaC;

CCly

SiC

YIIEPO SABJISETCA BOCCTAHOBUTENIEM B PEAKIMHU MOTyYEHHs
CO,

CH4

CaC;

CCly

SiC

XJIOP B PEAKITUSIX MOXKET OBITh
OKHUCIIATEIIEM

BOCCTaHOBUTEIIEM

U OKHCITUTENIEM U BOCCTAaHOBHUTEIIEM
HE MOXET OBITh BOCCTAHOBHTEJIEM
HE MOXET OBITh OKHCIUTENIEM

OpOM B peakIusiX MOKET ObITh
OKHCITUTEIEM

BOCCTaHOBHUTEJIEM

M OKHCJIUTENIEM W BOCCTAHOBHUTEIIEM
HE MOXXET OBITh BOCCTAHOBUTEIIEM
HE MOXXET OBITh OKHUCITUTEICM

I>’IO,Z[ B pCaKIUAX MOKET OBITh
OKHCIIUTCIIEM

BOCCTaAaHOBHUTCIIEM

1 OKHCJIIMTCIIEM H BOCCTAaHOBUTCIICEM
HE MOXET OBITH BOCCTAHOBHUTEIIEM
HE MOXKET OBITh OKHCIIUTEJIEM

KHCJIOPOA B pCaKIHUAX MOXKCT OBITh
OKHCIIUTCIIEM

BOCCTaAHOBHUTCJICEM

M OKHCJIIUTCIIEM U BOCCTAaHOBHUTCIICM

Crpanuna 98 u3 117
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

HE MOXXET OBITh BOCCTAHOBHUTEIIEM
HE MOKET OBITH OKHCIIUTEIEM

cepa B PEeaKIHIX MOXKET OBITh
OKHUCITUTENIEM

BOCCTaHOBUTEIIEM

Y OKHCIIUTENIEM M BOCCTAHOBUTEIIEM
HE MOXET OBITh BOCCTAHOBHUTEIEM
HE MOXET OBITh OKHCIUTEIIEM

OenpIit hocdop B peakIUsIXx MOXKET OBITh
OKHUCJIUTEIICM

BOCCTaHOBUTEJIEM

M OKHCJIUTENIEM U BOCCTAHOBUTEIIEM

HE MOXXET OBITh BOCCTAHOBUTEIIEM

HE MOET OBITh OKHCIUTEIIEM

a30T ABJIAETCSA OKHCIIUTENEM B PEAKIMH MOTyUeHHUs
MgsN2

NHs

N2H4

13N

LisN

a30T SIBIISIETCA BOCCTAHOBHUTENEM B PEAKLMK MOTydeHHUs
MgsN:

NH3

N2H4

LisN

NIs.

pocdop ABIAETCA OKUCITUTENEM B PEAKIIMH TIOTyYEHHS
MgsP2

PH

P2Os

H3PO3

PCl;

(dhocdop sIBIILETCS BOCCTAHOBUTEJIEM B PEAKIIMU TOTYUYCHHS
MgsP2

PH;

P20s

HsPO3

PCls

VKa3aTh BEIIECTBO, KOTOPOE SBJISETCS CUIIBLHBIM OKHCIIMTEIEM:
HCI

H.O

Na;SO4

HNO3

B peaxmun: KMnO4 + HCl(koH11.) — MapraHer] IpHHAMAaET
3
4

.... JJIEKTPOHOB!

Crpannna 99 u3 117
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

(o]

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 100 u3 117

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

BanentaocTs pocdopa B monexymne pochoprucToit KHCIOTH paBHA

PN wWwk~Oo

Koopanrannonnoe uncio gochopa B Mosexyse GochoprucTol KHUCIOTHI PaBHO

PN Wk~O

BanenTtrocTs pocdopa B monexymne pochopHOBATHCTON KHCIOTHI PaBHA

PN Wk~O

Koopanrannonnoe ancio gochopa B Monexyine GochopHOBATHCTON KHCIOTHI PaBHO

P NNWk~Oo

BanentrocTh pocdopa B Mosexyne oprodocopHOit KUCIOTH paBHA

P NNW,k~Oo

Koopaunanuonuoe uucio gpochopa B Mojiekysie TpumeTadochopHOi KUCIOTHI PABHO

PN Wk~Oo

BaneHTHOCTB a30Ta B MOJIEKYJI€ a30THOM KUCIIOThHI paBHa

PN Wwk~Oo

KoopanrannonHoe 9nciio a3ota B MOJIEKyJie a30THOW KHUCIOTHI PABHO

5
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

PN wWwpAs

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

BanentnocTts a30Ta B MOJICKYJIC a30THCTOM KUCIOTHI paBHaA

PNWPk~O

BanentHocTh a30Ta B MoJieKyie okcua azota (I) paBaa

~No oA W ~N oo~ wm ~No o bhwmw ~No o bhww N ORI NS,

R WN P

Mmonekyie H>SO4 urceino curma-cBsi3eit paBHO

modekyne HsPOs uncio curma-cBsizei paBHO

monekyie HsPOs uncio curma-cesizeit paBHO

monekyie HsPO; uncio curma-ceszeit paBHO

monekyie HaPOz uncno nu-ceszeit paBHO

Crpanuna 101 u3 117
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y
B monekyne SO, uncio nu-cBs3eld paBHO

ar~r wN -

mozekyne N2O gmcio nu-cs3ei paBHO

GO WN P

moutekyie H>SO4 urcio nu-cBszeit paBHO

GO WN R

mosekyie CO KpaTHOCTb CBS3H paBHA

GO WN R

Mosekyie N2 KpaTHOCTh CBSI3M paBHA

TR WN P

Mouiekyse Oz KpaTHOCTh CBSI3U paBHA

TR WN R

Onna nBoiiaas C=0 CBS3b UMEETCS B MOJIEKYJIaxX
(6[0)

CO;

H,COs

CH3;COOH

CH4

JIBe nu-cBsI3M UMEIOTCS B MOJIEKYJIax
CO

CO2

H>COs

CHsCOOH

Crpanuna 102 u3 117
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Mutzicreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO

PIBOY BO «COT'Y> Brnagener nporecca 7.5.3: Otmen JokyMeHTo0O0poTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

CH4

JIuneiinoe CTPOCHUEC UMCIOT MOJICKYJIbL
CoHy

N-O

CO,

BeC|2

SO,

TpeerJ'H)HOC CTPOCHHEC UMCIOT MOJICKYJIbI 1 NOHBI
NH;

NO;s~

BCls;

C0327

CIFs

sp3-rubpuan3anysa HaOMIOAACTCSA B COEMHEHUAX
NHs

NH4*

PHs

H-0

CIF3

B psny O, — Oz — O2" npoYHOCTH CBS3U
HE MEHSIETCS

YBCJINYUBACTCA

YMEHbIIIAETCS

MEHSIETCSI HEMOHOTOHHO

KomrutekcooOpa3oBaresieM B KpaCHOW KPOBSIHOHM COJIM SIBJISICTCS aTOM
Co(lll)

Ag(l)

Fe(llN)

Fe(ll)

Ni(1)

KommnekcooOpazoBareneM B JKEJITOW KPOBSHOM COJU SBISIETCS aTOM
Co(lll)

Ag(l)

Fe(llN)

Fe(l)

Ni(11)

KommnekcooOpa3zoBateneM B OEpIMHCKOH Ja3ypH SBISETCS aTOM
Co(lll)

Ag(l)

Fe(llN)

Fe(l)

Ni(11)

KOMHJ‘ICKCOO6pa30BaTeJ'IeM B TypHGyJIeBOﬁ CHUHMU ABJIACTCA aTOM
Co(lll)

Ag(l)

Fe(Il)

Crpanuna 103 u3 117
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MHuHHCTEPCTBO Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 104 u3 117

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

Fe(Il)
Ni(I1)

Kpacnas xpoBsiHast cOb HCIIONMB3YeTCA 1T 0OHAPYKEHUSI HOHOB
Co(ll1)

Ag(l)

Fe(l1)

Fe(ll)

Ni(I1)

Kenras KpOBsHas COJIb I/ICHOHLSYCTCH JUJIS 06Hapy>x<eHH$[ HOHOB
Co(lll)

Ag(l)

Fe(Il)

Fe(Il)

Ni(I1)

[luaHuIHBIE KOMILIEKCHI — 3TO KOMIUIEKCHI, COJEPIKAIINE JINTAH]T
CN-

0

CcoO

OH-

SCN-

Ipu cMenMBaHUK BOAHBIX PACTBOPOB XJIOPH/IA ATIOMHHUS U KapOOHATa HATPHUSI B OCAI0K BBIAIaET
KapOOHAT aJTFOMUHMUS

XJIOPUJ HATPUS

THIPOKCHU]T ATFOMUAHHS

TUIPOKCU HATpUs

0CaJIOK HE BbIMIAJIACT

[Tpu cMemmMBaHUM BOAHBIX PACTBOPOB CYJIb(aTa aTIOMUHUS U KapOOHATa KaJlusl B OCAaJIOK BHINAaeT
KapOOHAT aTFOMUHMUS

cynbdaT Kanus

THIAPOKCHU]T ATFOMUHHS

THIPOKCH]T KaJTusl

0CaJIOK HE BHINAIaeT

[Ipu cmemmBaHuM BOAHBIX pacTBOpoB xiopuja xene3a (111) u kapOoHara kanust B ocaJlok BeIagaeT
KapOOHaT Kkene3a

XJIOPHU]L Kalus

THIPOKCH/T JKeTe3a

THUAPOKCH/T KaTHS

0CaJIOK HE BBIMAIAET

[Ipu cMemBaHUM BOJIHBIX PACTBOPOB XJIOPH/IA ATFOMHUHUS U CYJIb(UIa HATPHSI
BBIIIAJIAET OCAZ0K

HE BBINAJACT 0CaL0K

BBIJIEJISIETCS T'a3

HE BBIACIIAETCA ra3

peakuys He UIeT

[Ipu cMemmBaHUK BOAHBIX pacTBOPOB XJIOPH/IA AFOMUHUS U Cylb(dara HATPHUs
BBITIA/IAET OCA/I0K
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO

@TBOY BO «COTY> Brnagener nporecca 7.5.3: Otmen JokyMeHTo0O0poTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

HE BBIITaJaeT 0CaI0K
BBIZIEIISICTCS Ta3

HE BBIACIIETCS T'a3
peakIus He HaeT

PacTBOpPBI KaKKX COJIeii UMEIOT KHCITYIO peakiuto cpeanl (pH<7)?
N8.2304

KC1

Ca(NOs),

FeCls

BEC|2

B pactBopax kakux cosiell peHOAPTaTICHH UMEET MAJTMHOBBIH 1IBET:
Rb,CO3

LiNO;

NaCl

AUuCl;

Na,SO3

Kaxue u3 coneii ruipon3yroTCs M0 aHUOHY?
NaNO;

Al,(SO4)3

CuC1l,

LisPO4

NaNO-

PacTBOpBI KakuX COJEl UMEIOT KUCTYIO peakiuio cpeanl (pH<7)?
Na,SO4

KC1

Ca(NOs),

FeCls

AlC1;

B pactBopax xakux cosed peHOAPTaTEHH UMEET MaTMHOBEIH IIBET:
Rb,CO3

LiNO3

NaCl

AuCl;

Ca(CH3COO0),

Kaxkue u3 coneii ruiponn3yroTcs N0 aHUOHY?
NaNO;

Al1,(SO4)3

CuCl,

LizPO4

Cry(S04)3

Kaxkue u3 coneit ruiponu3yroTCs N0 KAaTHOHY?
Li,S

CuBrn;

AgNO;

Na,COs3

CUC|2

Crpanuna 105 u3 117
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CHUCTEMA MEHEJUKMEHTA KAYECTBA

VpasieHne TOKyMEHTHPOBAHHO# nHpopmarueii 7.5.3
MHUHHCTEPCTBO p YM p (opmary

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y
B pacTBOpax Kakux cojeil METUIIOBbIN OpaH)KEBbIN UMEET KEThIH 1[BET:
CdCl,
Cal 2
N8.2304
Na2803
K>CO3

Tompko crabpie KUCIOTH HAXOIATCS B PAMAY:
HCI, H,SO4, HNO3

H,S0Os3, H,S, H,Si03

HI, HCIO4, NaOH

H3PO4, HF, HBr

PacTBOpBI KaKuX CoOJNel UMEIOT MIETOYHYIO peakuro cpensl (pH>7)?
Li>COs

KNO:3

CaSOq

BaS0O,

KNO:;

PacTBopbI KakuX colieil UMEIOT HeUTpalbHY0 peakiuio cpeasl (pH = 7)?
KC10

Ni(NOs),

Cal 2

CoS0Oq4

AgNO3

B MNPUCYTCTBUU KAKUX BCHICCTB MCTUJIOPAHK UMECCT JKEJITHII HBeT?
NaOH

HCI

Na,SO4

NH.CI

Na,SO3

B MNPUCYTCTBUU KAKUX BCHICCTB JIAKMYC UMECT CUHUN HBeT?
NaOH

HCI

Na,SO4

NH,4CI

Na,SO3

B MNPUCYTCTBUU KaKUX BCHICCTB JIAKMYC UMECT KpaCHLIﬁ L[BCT?
NaOH

HCI

Na,SO4

NH,CI

Na,SOs3

Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Crpanuna 106 u3 117

Kak u3MeHHTCsI [[BET HEHTPAIBHOTO PacTBOPA, COJCPIKAIIETO JIakMyC, Tipu nodasieHnn HCI?

KpacHbI — CUHUI
CHUHMI —> KpacHBII
(noIeTOBBIN — KpacHbIH
(hHMoNeTOBBIN —> CHHMI
CHUHUN —> (HOJICTOBBIM
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

MHuHHCTEPCTBO Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 107 us 117

HayKH U BbIcIIero oopasosanusi PO

PIBOY BO «COT'Y> Brnagener nporecca 7.5.3: Otmen JokyMeHTo0O0poTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

KucnorHsle cBoiicTBa POSBIISET COEMHEHNE
PHs

CH,

NH;z

NH4*

OTMETUTH OKHUCJIMTCIbHO-BOCCTAHOBUTEJILHYIO PEAKIINIO!
Al + NaOH —

Al,O; + NaOH —»

AICI; + NaOH —»

AI(OH)s + HCI —

Kaxkoit u3 npoayKToB peakiMy MeTajlia ¢ a30THOM KUCIOTON HEBO3MOKEH:
NO:

NOs

N2

Ha

CymMa k03¢ (GHUIIMEHTOB B COKpaIiieHHOM HOHHOM ypaBHeHnu peakiun HCIO4 + NaOH — pasua

oOOUlThWwWN

CymMa K03 pHIIHEHTOB B COKpAIICHHOM HOHHOM ypaBHeHuu peakuun BaCl, + H,SO4 — paBHa

OOk WN

CymMa k03¢ (GHUIIMEHTOB B COKpaIlleHHOM HOHHOM ypaBHeHnnu peakiuu CUCl; + KI — pasna

OO O W

Cymma k03¢ (HUIIMEHTOB B COKPAIIEHHOM HOHHOM ypaBHeHHH peakuuu |» + KI — paBna

H~OTO O W

Cymma k03¢ GHUIMEHTOB B COKpanieHHoM noHHOM ypaBHeHuH peakin Al(OH)s + KOH (pactBop) — paBHa

b OTOOO W
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

Cymma K03 GHUIMEHTOB B COKpallleHHOM HOHHOM ypaBHeHuH peakiuu Be(OH), + KOH (pactBop) — paBna

OO W

I'mapoxcnn Tammmus (1)
MPOSIBIISICT OCHOBHBIE CBOHCTBA
MIPOSIBIISICT KUCIIOTHBIE CBOMCTBA
MPOSIBJISICT MIEIOYHBIC CBOWCTBA
pacTBOpuUM

HEPaCTBOPUM

T'uapoxcun taumms (111)
MMPOABJIAACT OCHOBHBIC CBOMCTBA
MPOABJIACT KHUCJIOTHBIC CBOMCTBa
NPOSABIISET MIETOYHBIE CBONCTBA
pacTBOpHM

HEPACTBOPUM

I'uppoxcun anroMuHuS
MMPOABJIAACT OCHOBHBIC CBOMCTBaA
MPOABJIACT KMCJIOTHBIC CBOMCTBa
MPOSIBJISIET LIEJIOYHbIE CBOMCTBA
pacTBOpUM

HEPacTBOPUM

IMunpokcun 6opa

MPOSIBJISICT OCHOBHBIE CBOHCTBA
MPOSIBJIICT KUCIIOTHBIE CBOWCTBA
MPOSIBJISCT MIEIOYHBIC CBOMCTRA
pacTBOpUM

HEPaCTBOPUM

Bbypa — 30 cosb
OpPTOOOPHOM KUCIIOTHI
MeTabOPHOMN KUCIIOTHI
TUOOPHOM KUCIIOTHI
TPUOOPHON KUCITOTHI
TeTPaOOPHOMN KUCITOTHI

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

Crpanwnma 108 3 117

I'uapoxcu Kanblusl MHOTIa Ha3bIBAIOT

MYILIOHKA

KUIIEJIKa

rauieHasi U3BeCTb
HEralleHasi U3BECTh
H3BECTKOBOE MOJIOKO

OxcHa KaJIbIMs MHOTIA HA3bIBAIOT

MYIIOHKA
KUIIEJIKa
rauieHast U3sBeCTb
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

HETrameHas U3BCCTh
HN3BCCTKOBOC MOJIOKO

Kunkoe cTeksio — 3To pacTBOp
KPEMHHEBOU KHUCIIOTHI

CUJIMKATa HATPUsI

OKCH/Ia KPEMHHS

dbropuma KpeMHUS

rexca) TOpOKPEMHUEBON KUCIIOTHI

Ocanok 00pa3yeTcs Ipu MPOIYCKAaHUH B U3BECTKOBYIO BOILY
yrapHoOro rasa

YTJIEKUCIIOTO ra3a

CEpPHUCTOTO Taza

Oyporo raza

BECEJISIIEro rasa

Ocanok o0pa3yeTcst Ipu NPOIYCKaHUH B OAPUTOBY BOILY
yrapHOTO Ta3a

YTJIEKUCIIOTO ra3a

CEpPHUCTOTO Taza

Oyporo raza

BECEJISIIEro rasa

[Tpu ropeHun MarHus Ha BO3ayxe 00pa3yroTcs
OKCH/]T

HUTPULI

THIPOKCHT

KapOouI

TUJIPUJL

be3 HarpeBaHusi ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM HE pearupyroT
IIUHK

Mar"ui

KeJe30

XpoM

MeIb

be3 HarpeBaHus1 ¢ KOHLIEGHTPUPOBAHHOM CEPHOM KUCIIOTON pearupyroT
LIUHK

Mar"uiu

KeJe3o

XpoM

MeJb

B cocTaB oneyma BXoasT
H>SO4

SO,

SOs

H>0

[omumopdhHBIMU MOIN(DUKALIUAME CEPBI ABISIOTCS
MOHOKJIMHHAsI
reKcaroHajbHast

Crpanuna 109 u3 117
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MumnncrepctBo
HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

TPUKIUHHAS
poMOuUeckast
KyOuueckas

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3
Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 110 u3 117

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

[TomumopdhaBEIME MomHdHKaUIMU (hochopa SBITIOTCS

OebIii
KpacHBIN
MOHOKJIMHHBIN
pOMOUYECKHUiA
KyOWuecKui

[NonnmopdHEIMH MOANUKAIIMAME YTIEpOaa SBISIOTCS

KapOou
KapOuH
KapOoHaT
(dhopMabIerus
¢bynnepen

B cocTaB OenmiibHOM U3BECTU BXOIAT

CaCl,
CaOo
Ca(CIO),
Ca(OH),
Ca(CI03)2

M010BOIOPO/IHYIO KHCIIOTY HOJNYYAIOT 10 PEaKIIHH

Hy+ 1, >
H,SO4 + Kl —»
H,SO4 + Nal —
Pl; + H,O —»
P+1l,+HO—

bepronerosa cosb — 310
Ca(C|03)2

Ca(ClO);

KCIOs

KCIO

KCIO,

B3aumoeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C TaJIOT€HUIOM ILETOYHOTO METaslia SBISETCS METOIOM

TOJIyYEeHHUSA
HF

HCI

HBr

HI

CaMbIM C1a0bIM OKUCIIUTEIIEM SBJISETCS

KCIO
KCIO;
KCIOs
KCIO,
KCI

CaMbIM CHUJILHBIM OKHCIIUTEIIEM SIBIISCTCS
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

Munmcreperso Konrekcr opranusaunuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)

HayKH U BbIcIIero oopasosanusi PO
OI'BOY BO «COI'Y»

Crpanuna 111 u3 117

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun noxymenra: I[lonokeHue mo AesTenbHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

KCIO
KCIO;
KCIOs
KCIO4
KCI

[pu B3aumozeiicTBuu pactBopoB NaCOsz u AlCl3 B ocafgok BellagaeT
NaCl

Al(OH)3

AlO3

Aly(COs3)3

AIOHCO;

[Tpu B3aumogeiictBun pactBopoB NaS u AlClz B ocamok BeImagaet
NaCl

Al(OH)3

Al;O3

Aly(CO3)s

AIOHCO;

Cepa BCTynaeT B peakLHtIo C
Na2SO4

Na.SOs

Na,S

SOs

SO,

[Ipu nponyckanuu B pactBop NaOH yrnekucnoro rasa o0pasyrorcs
Na.COs

NaH COs

Na,O

H20

NaOH

IIpu nponyckanuu B pactBop NaOH yriekucioro rasa He o0pa3yrorcst
Na.COs

NaH COs

Na,O

H.0

NaOH

[Ipu B3anMOeCTBUM YTIIEKHCIIOTO Ta3a ¢ U3BECTKOBOM BOION HaOMI0AaeTCs
BBbIJICJICHHUE ra3a

BBIMAJICHUE 0CaIKa

pacTBOpEHHE Ocaika

HM3MEHEHHE OKPACKU pacTBopa

IIOMYTHCHUE

[Ipu B3anmMozeicTBUN YTIIEKHUCIIOTO Ta3a ¢ M3BECTKOBOW BO/ION HE HAOIogaeTcs
BbIJICJIEHHE I'a3a

BBINA/IEHUE OCa/IKa

pacTBOpPEHHE OCAIKA

HU3MEHEHUE OKPAaCKU pacTBopa

[IOMYyTHEHHE
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

MHuHHCTEPCTBO Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 112 w3 117

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

Oneym — 310

KOHIICHTPUPOBaHHAs CepHasi KMCIOTa
qrcTasi CepHas KUCIIoTa

pacTBop

OJICUHOBAsI KHCJIOTA

TOMOTCHHAs CUCTEMa

Oneym — 310

cepHast KHCJIOTa

qrcTasi CepHas KUCIoTa
pacTBOp CEPHOTO aHTUAPUAA
reTeporeHHas CucTeMa
TOMOT'CHHAs CHCTEMa

OKpallleHHBIMH Ta3aMH SBIISIOTCS
NO

NO:

CIO;

Cl;.0

N2O

becuBeTHBIMU ra3aMu SIBJISIFOTCS
NO

NO:

CIO;

Cl,.0

N-O

KapOonmuiel comepxar
CcO

CO2

CIO;

Cl,0

NH3

TuocepHast KUCI0Ta UMEET POPMYITy
H2S207
H,S,0s
H2S406
H2S20s
H2S20s

H4P207 — 310

nudocdopHas Kucaora
nmpodocopHast KHCIoTa
oprodocdopHas KHCIOTa
MetadochopHas Kuciaora
nMeTtadochopHas KUCIoTa

B kauecTBe BOJOMOTIIONIAKOLIETO CPENCTBA UCIIONb3YIOTCS
HCI

H,SO4

P20s
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

MHuHHCTEPCTBO Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 113 u3 117

HayKH U BbIcIIero oopasosanusi PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

P20s
NaOH

[TnaBuTcs 6e3 pa3aoKeHUs
N8.2C03

NaHCO;

CaCOs

Ca(H C03)2

Na>SO4

Kucnyio cpemy HMEIOT BOJIHBIE PACTBOPHI
NH;

N2H4

HN3

NH.OH

NO;

[llenounyIo CpeLy HMEIOT BOJHBIE PACTBOPHI
NH3

N2oH4

HN3

NH,OH

NO,

Kuciyro cpey UMEIOT BOJHBIE PACTBOPHI
NH,4CI

N2HsCl

AgNO;

NH3;OHCI

NO

[le0uHyIO Cpey HMEIOT BOIHBIE PACTBOPI
Na.COs

N2H4

HNs

ClO;

NO;

PacTBOpHMBI THAPOKCHIBI
KaJIbIIHs

Oapust rayuns

tamms (1)

tayuas (111)

VHTST

[lemouapiMu cBOMCTBaMU 00IaAaF0T THAPOKCHIBI
KaJbIUs

Oapust rayuns

tamms (1)

tayuas (111)

AHOUA
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYpasnenue JOKyMEHTHPOBaHHOH nHbopManueit 7.5.3

MHuHHCTEPCTBO Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan 7.1.2) CTpaHI/ILIa 114 u3 117

U BbICLIEro oopasoBanus PO

PTEOY BO «COT'Y» Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH

TTonoxenne o paspadorke u peanusaimu OITOIT COI'Y
9. VYu4eOHO-MeTOaAMYECKOE U HH(POPMALIMOHHOE 00ecTedeHue JUCIUINIMHBI (MOTYJIs)

a) OCHOBHAsI JIUTepaTypa:

1.

AxmeroB, H.C. OGmas u HeopraHuveckass XuMmusi: Y 4eOHUK I By30B. - M.: Bricmas mikorna,
2002, 2009.-743 c.

Heopranmueckass XuMusi 3JIEMEHTOB: B 2-X Tomax: y4eOHHUK 11t By3oB/ FO.Jl. Tpersskos, JI.W.
MapreiHenko, A.U.I'puropseB u ap. — Mocksa: MI'Y: UK «Akanemkauray, 2007 — T .1 — 2-
e u3., nepepad. u gom.- 2007. — 537 c.

Vrait JI.A. O6mast 1 HeopraHuueckas XuMus: Y4eOHuk. 3-e¢ u3n.-M.: Beicimas mikona, 2002.-
527c.

ApnamaunkoBa E.W., Mazo I'.H., Tamm M.E. COopHuk 3a1a4u o Heopranudecko xumuu. [Toz
pen. Akan. FO.[. Tperpakosa.- M.: U3na. Llentp «Akanemusi», 2010. — 208 c.

Jlugua P.A., Monouko B.A., AngpeeBa JI.JI. Heopranuueckass XuMusi B peaKlUsX.
CnpaBoyHuK. 2-¢ u3]l., nepepad. u goi. - M.: 2007 - 637 c.

0) 10MOTHUTE/ILHAS JTUTEepaTypa:

1.

[Ipaktukym no Heopranmueckoil xumun /B.A. Anemun, K.M. JlynaeBa, A.W. XKupos u p.; mox
pen. FO. . TperbsikoBa. — M.: Academia, 2004. -384 c.

H.C. AxmeroB. JlabopaTopHble U CEMUHApPCKHUE 3a/IaHMs 110 OOIIECH U HEOPraHMUECKONW XUMHUU. M.:
Brrcmas mxoira, 2003.

Mapteinerko JI.LM. M30panHblie TiaBbel Heopranuueckond xumuu /JI.W. Mapteinenko, B.H.
Cruipid. //YuebHoe nmocodue: B 2-x BoIm. - M.: MI'Y, 1986-1988. Beim. 1-2.-425c.

Cnecapes B.U. Xumust. OcaoBbl xumun xuBoro / B.W. Cnecapes. — CI16.: Xumusaar, 2001. - 784
c.

BBenenne B XUMHIO OMOrE€HHBIX DJIEMEHTOB M XHMHYECKMH aHaimn3: YueO. mocobue / E.B.
bapkosckuii, C.B. Tkaués, ['.D. AtpaxumoBud u ap.; I[lox o6m. pen. E.B. bapkoBckoro. — MH.:
Bricmias mkoma, 1997. — 176 c.

Yuctaxos FO.B. OcHoBbl OMOHEOpranndeckoi xumun, Ydebnoe nocodue. — M.: Xumust, KomnocC,
2007.- 539 c.

B) porpaMmHoe obecriedenre 1 HTepHeT-pecypehl:

IIporpammHoe obecnieyenne:

Ne n/m HaumeHoBaHue Ne noroBopa (uneH3us)

1. | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. | Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4. | Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. | OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. | OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. | Cucrema tectuposanus SunravWEBClass No468 ot 03.12.2013 UII Cynratynun P.T.(6eccpodHo)

ObecnieueH J0OCTYN K COBPEMEHHBIM IMpPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, MH(OPMAIMOHHBIM

CIPAaBOYHBIM M MMOMCKOBBIM cucTeMaMm (oubnunoteka COI'Y):- oubnmoreke e-library.
1. DnexrtponHas Oonbnmoreka yueOHo uTeparypsl (YHuBepcuterckas oubmmorexka ON Line)

http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210
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BI/IZ[ JOKYMEHTA: Tlonoxenue mo JCATCIIBHOCTHU
THonoxenue o paspadorke u peanuzanuu OTIOI COT'Y
2. Heopranwdeckas xumus JIeKnuu Uis CTYACHTOB TMepBOro Kypca. Jlekropel: Auapei
Brnagumuposuu IlleBenbkoB, 1.X.H., npod., EBrenuit AnexkceeBud [ yawimH, diaeH-KOpp., I.X.H.
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

3. A.A. [Ipo3nos, B.II. 3nomManoB «XUMHs 3J€MEHTOB TJaBHBIX TPYII MEPHUOIHMUECKON CHCTEMBbI
J.M.Menaeneena: rajaoreHs», 1998 r.
URL: http://www.chem.msu.ru/rus/teaching/zlomanov/welcome.html

4. Cnupunono @.M., 3nomanoB B.Il. XuMus XanapbKOTeHOB - y4eOHOE TOCOOWE TOJ PEeIaKIUeiH
TperbsikoBa 10./1., Mockaa, 2000. URL.:
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html

o

http://www.xumuk.ru/spravochnik/a.html - cnpaBounuk 1o BemecTBamM — TOCTYI CBOOOTHBIH.
6. http://chem100.ru/elem.php?n=16 -cripaBOYHUK XUMHUKA — JOCTYI CBOOOIHBIM.

7. http://www.chemnet.ru - Tlopran (yHIaMEHTaIBHOTO XMMHYECKOro oOpa3zoBaHusi Poccunm —
JOCTYII CBOOOTHBIH.

8. http://www.xumuk.ru/ - XuMuK: caiiT 0 XuMu# 1J151 XUMUKOB — JIOCTYI CBOOOTHBIH.

9. http://www.Himhelp.ru -Xumuueckwuii cepBep - J0CTYI CBOOOIHBIN.

10. PexomMeH1yeMble HHTEPHET-a/Ipeca 0 XUMHUH 3JIEMEHTOB:
http://www.twirpx.com/file/801941/
http://elementy.ru/biology
http://n-t.ru/ri/kk/hm.htm
http://www.nisleda.net/Razdely/article-bgatov.htm
11. 9BC "Yuuepcurerckas ouoaunorexa Online™ (Torosop Ne 21-02/2019 ot 14.02.2019r. Ha

cpok ¢ 01.01.2019r.- 30.06.2019r. 7000 Touek goctymna).

12. Hayunas jyiexTponHasi 6uOaumoreka eLibrary.ru (Jlunensumonnoe cormamenue Ne 50510t
02.09.2009 r. Beccpounoe; Kon-Bo mocrymoB He orpanuueHo; Jorosop Ne SU-20-12/2016-1ot
28.12.2016 1. Ha cpok ¢ 29.12.2016 r.-28.12.2026 r. Koa-BO AOCTYNIOB HE OrPaHUYEHO).

13. Duexrponnas o6udamoreka «kOpaiim» (Jorosop Ne 1910 ot 27.02.19 Ha cpok ¢ 01.03.2019r. —
01.03.2020r. Kos-Bo 10CTYMOB HE OTPAHUYECHO).

') METOJIMYECKUE YKa3aHUs, pa3paboTaHHBIC cocTaBUTEIsIME Pabodeii mporpaMMel:
1. KybamoBa JI.M. Xumuss OMOTEHHBIX D3JIEMEHTOB. Y4eOHOoe mocoOue.- BramnkaBkas:
OI'bOY BO «COTI'Y um. K.JI. Xeraryposay, 2017, 160 c.
2. Heénosa O.B., Kyb6anosa JI.M. Xumusi KOOpJUHAIIMOHHBIX COEAMHEHUHN. [ DIEKTPOHHBIH
pecypc]: yduebHoe mocobue/ CaparoB: A I[lu Dp Memma, 2017.— 75 c.— Pexum
nocryma: http://www.iprbookshop.ru/73347. html.— 3BC «IPRbooks.

10. MaTepuaJiIbHO-TeXHHYECKOE 00ecnedyeHne TUCIIUTITIUHBI (MOIYJIsA)
HmeroTcs KOMIBIOTEPHBIN Kitace, TOCTyM K ceTd VHTepHeT (BO BpeMsi caMOCTOSITEIbHON padoThI
oOydJaronuxcs), OprTexXHuKa, deKTpoHHas 0aza maHHbIx O0mOmmotekun COI'Y, JeKIMOHHBIC ayaUTOPHH,
OCHAILICHHBIC ~ WHTEPAKTUBHOM  JOCKOM,  MYJbTUMEAUMHBIM  IPOCKTOPOM,  MYJBTHUMEIUMHBIC
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Bun JOKYMEHTA: TTonoxxeHue no AeATETLHOCTH
Tonoxenue o pa3padorke u peamuzanuu OIOIT COI'Y
JEMOHCTpPAllUd IO OCHOBHBIM paszjielaM IpOrpaMMbl, TECTOBbIE 3aJaHusl JUIs POBEACHUS
KOMIIBIOTEPHOI'O TECTHPOBAHUS HAa PYOEXKHBIX aTTecTalusAx. B ayauTopuu uMeroTcs HEoOXOoIuMble
yueOHo-HarmsAHbIe mocodus — [lepuoanueckas Tabnuna /1.M1. Menneneea, psii HanpsHKSHUNH METAIJIOB,
TabJIUIa PACTBOPUMOCTH COJIEH.

JlaGopaTopHble 3aHSATHS NPOBOISTCS B  Y4eOHBIX Jaboparopusix Kadeapsl oO0med u
HEOPraHN4eCKOM XMMHUH, OCHALIEHHBIX BCEM HEOOXOAMMBIM y4eOHBIM JIAOOPATOPHBIM 000PYIOBAHUEM U
peaKTHBaMH, B TOM YHCIIE: KOMIUIEKT y4eOHOro J1abopaTopHOro 0O0OpYAOBaHUS, BKIIOYAIOIIUN B ce0s
Heo0X0AuMoe IPUOOPHOE U XMMHUUYECKOe obecrieueHre yueOHOro nporecca 1o HeoOpraHu4ecKo XuMuu;
nabopaTopHas MeOelnb: CTOJbl XUMHUYECKHUE, KAl BRITSHKHBIE U Jp.; JJAOOpaTOpHOE 000pYIOBaHHE H
npuOOpsl, HEOOXOMUMBIE MAJIsl NPOBEIEHUS Y4eOHOro SKCIEpUMEHTa, CTeKJIsHHas U (apdopoBas
XMUMHYECKas IOCY/Aa, XMMHUYECKHE PEAaKTUBBI M JIp.; y4eOHO-HarysigHble mocobus: llepmommueckas
tabuna /.M. Menneneesa, psii HalpsHKEHUH METaUIOB, TaOJIMIIA pACTBOPUMOCTH COJICH.
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Tonoxenue o paspaborke u peanusarmu OIIOI COT'Y

11. JIncT oOHOBJIEHHSI/aKTyaTU3aHT

[Tporpamma oOHOBIIEHA.

[IporpamMmma paccMOTpeHa M yTBEpKA€HA Ha 3acefaHuu kadeapsl oOIIedl W HEOpraHUYECKON
xumu# oT «28» 06. 2019 r., mpotokon Ne 15/18-19.

[Tporpamma o100peHa Ha 3aceJaHuU CoBeTa (haKyJIbTeTa XUMHH, OUOJIIOTUN U OMOTEXHOJIOTHHU OT

«01» 07.2019 r., mpotokon Ne 12/18-19.

Pa3paboruuk:

Ky6anoBa JI.M., kaHaugaT XMMHYECKUX HayK, JOLEHT Kadeapbl OOLIEH U HeopraHM4ecKou
xumun PI'BOY BO «CeBepo-OcernHckuil rocynapcTBeHHbI yHUBepcuTeT uMeHu Kocra JleBanoBuua
XerarypoBay.

[Tporpamma akTyanu3upoBaHa.

BuecenHnble  W3MeHEHMsI U JIOTIOJIHEHHS  YTBEPXKJAEGHbBI  HAa  3acelaHuu  Kadeapbl

[TpoTokoun 3acenanus kadenpsl OT « » 20 1. Ne
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